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OenepanpHas pabouas mporpamMma To ydeOHOMY Tmpeamery «MaremaTukay
(6a3oBBIN ypoBeHB) (TpenMeTHass oOjacTh «MartemaTuka u WHGOpPMaTHKa») (manee
COOTBETCTBEHHO — IMPOrpaMma Mo MaTeMaTUKE, MaTEMATHKa) BKIIFOYAET MOSICHUTEIbHYIO
3aMUCKY, COJiepkKaHue OOyYeHUs, TJIaHUPYEMbI€ PE3YJbTAaThl OCBOCHUSI MPOrPAMMBI
0 MaTeMaTHKe, TEMAaTUYECKOE TIJIaHUPOBAHHUE.

MHNOACHUTEJBHAS 3AIIMCKA

[Iporpamma mo Marematuke s oOydaommxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme 1Mo MareMaTUKE YUYTEHbI WJEH U TOJOKEHUS
Konuenuuu pa3putus MmaTemaTudeckoro oopazosanus B Poccuiickoit denepanumu.

[IpeameToM MaTeMaTHKU SBISIOTCS (PYHIaMEHTAIIbHbBIE CTPYKTYPbI HAIIETO MUPa —
IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbIE OTHOLIEHUS (OT NIPOCTEUIINX,
YCBAaMBAEMbIX B HENOCPEJICTBEHHOM OIBITE, 10 JAOCTATOYHO CIIOKHBIX, HEOOXOJMMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIAIHBIX Uael). MaTtemaTudueckue 3HaHUs. 00€CTIeYnBAIOT
NOHMMAHUE NPHUHIMIIOB YCTPOMCTBA M MCIHOJIb30BAaHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHI0 COLMAIBHOM, JKOHOMHYECKOW, MOJUTHYECKON
uH(popMaIMy, JaIOT BO3MOKHOCThH BBINOJHATH PACYETHI U COCTABISTH aJTOPUTMBI,
HAXOJUTh U IPUMEHSATH (POPMYJIbI, BIAJAETh MIPAKTUYECKUMU IPUEMAMHU IT'€OMETPUUECKUX
U3MEPEHUI M TMOCTPOEHUM, YNTaTh MH(POPMALIUIO, MPEACTABICHHYIO B BHUAE TaOJIHIL,
qyarpaMM M TIpa@UKOB, JXKHTb B YCJIOBHUSX HEOINPEACIEHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3yuenne marematuku (GopMupyeT y oOydaromMxcsd MaTeMaTH4YeCKUH CTUIIb
MBIIUICHUS, TPOSIBIISIIOUIUICS B ONIPEIeNEHHBIX YMCTBEHHBIX HaBblKax. O0yuaromuecs
OCBAMBAIOT TaKWE MPUEMBI U  METOJbl MBIIUJICHUS, KaK HWHAYKIUS W JETYKIHS,
000011I€eHHe Y KOHKpETHU3alusl, aHAJIM3 U CUHTE3, KJacCU(UKaIUs U CUCTeMaTU3alus,
abctparupoBanue ¥ aHanorusi. OObEKThl MATEMATUYECKUX YMO3aKIIIOUEHHM, MpaBUIIa KX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM, CIOCOOCTBYIOT
BbIpaOOTKE yMEHUsI (POpPMYyJIHPOBATH, OOOCHOBBIBATH U JIOKA3BIBATH CYXACHUS, TEM
CaMbIM PAa3BUBAIOT JOTMYECKOE MbllUieHne. M3yueHue MareMaTuku oOecreurBaeT
(opMHpOBaHKE AITOPUTMUYECKOW KOMITIOHEHTHI MBIIIJIEHUS U BOCIIUTAHUE YMEHHM
NEHUCTBOBaTh 1O 3aJlaHHBIM ~ QJTOPUTMaM, COBEpPUICHCTBOBATh  M3BECTHBIE U
KOHCTPYHUPOBATh HOBbIE. B mpoiiecce penienus 3a1a4 — OCHOBOW yueOHOM JesATeTbHOCTH
Ha YpOKax MaT€MaTUKH — pa3BUBAIOTCS TBOPUECKas U MPUKIIAIHAS CTOPOHBI MBIIIUICHHUS.
OOyueHue matemMaTHKe AAET BO3ZMOXHOCTbh Pa3BUBATh Y 00y4aroUIUXCsl TOUHYIO,
palMoOHANbHYI0 U MHPOPMATUBHYIO pe€db, YMEHUE OTOMPATh HamOoJiee MOIXOSAIIUE
A3BIKOBBIE, CHMBOJMYECKHE, TpadUyecKue CpeACTBa JJISl BBIPAXKEHUS CYXKICHUU U
HaIJIATHOTO UX IPEICTABICHNUS.

[Ipy u3yuyeHUM MaTEeMaTUKH OCYILECTBJSETCS OO0Ilee 3HAKOMCTBO C METOJIaMHU
MO3HAHUA JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O TIPEIMETE U METOAaX MAaTeMAaTUKH,
UX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSX
MIPUMEHEHUS MAaTEMATUKH JIJI1 PELIEHNS HAYYHBIX U NPUKJIAIHBIX 3a7a4.



[IpuoputeTHbIMH LEASIMU OOy4YeHHs MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE IIEHTPAJIBHBIX MAaTEeMaTHYECKUX TMOHSITHHM (YHCIIO, BEIUYMHA,
reoMeTrpuyeckas Qurypa, mnepeMeHHasi, BEpOSTHOCTb, (DYHKIIHS), 0OeCrnedrBaIOIMIUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHUs 00YyUaIOIIUXCS;

MoJIBeICHHE OOydYalIMXcd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KAIOIIET0 MUpPA, MOHUMAaHUE MAaTEMaTUKH KaK 4acTu
o0IIei KyJIbTYpHI YEIOBEUYECTBRA;

pPa3BUTHE MHTEIUICKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YyYEHUIO0 MaTEMATHKH;

dbopmupoBaHrue (QYHKIIMOHAIBHONM MaTEeMaTHYECKOM TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSBIECHUS MAaTEMAaTUYECKUX MOHATUNA, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEaJbHBIX JKM3HEHHBIX CUTyalUIX U NPHU U3YYCHHH APYTHX YYEOHBIX MPEAMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMynHpoBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTE€MAaTHUYECKHE MOJIETIH, MPUMEHITh OCBOCHHBIN
MaTeMaTU4YeCKUi anmapar Juisl  PEIIeHHMs [PaKTHUKO-OPUEHTUPOBAHHBIX  3a/1ad,
WHTEPHPETUPOBATh U OLICHUBATH IIOJyYEHHBIE PE3YJIbTATHI.

OcHOBHBIE TUHUH CO/ICPKAHUS TPOTPaMMBI 10 MaTeMaTHke B 5-9 kimaccax: «Hucma
U BBIUMCICHUS», «Anredpa» («AnreOpandeckue BbIpAXKEHUS», «YpaBHEHUS WU
HEpaBEHCTBA), « DyHKIMMW», «I'eoMeTpus» («I'eomeTpuyueckne GUrypsl 1 ©X CBOMCTBaY,
«3MepeHue TeOMETPUYECKUX BEIUYHMHY»), «BeposTHOCTh M craTtucTtuka». [laHHbIE
JVHUM Pa3BUBAIOTCS MapajlyieNbHO, KaXKJash B COOTBETCTBUU C COOCTBEHHOM JIOTMKOH,
OJIHaKO HE HE3aBUCUMO OJIHA OT JPYIOii, & B TECHOM KOHTAKTE€ U B3aUMOJICHCTBHH.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakuM 0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BonpocaM  oOydaroniuecss  OOpallaJuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTE€MaTUYECKUMHU TOHATHUSAMU M HaBBIKAMU OCYIIECTBIIUIOCH ITOCJIENOBATEIBHO U
MOCTYINATEIbHO, C COONIOACHUEM MpPHUHIMIA NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MaTEeMaTHMYECKHUX IMpeACTaBICHUM oOydaromuxcs,
paciupsis ¥ yrayOssis e€, 00pasysl IpOYHbIE MHOXXECTBEHHbBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00s13aTEIbHBIM YYEOHBIM
NpeIMETOM Ha YpOBHE OCHOBHOrO o0miero oopasoBanus. B 5-9 knaccax maremaTuka
TPaJUIIMOHHO U3Y4aeTCs B paMKax CIEAYIOLUX Y4eOHBIX KypcOB: B 5—6 Kitaccax — Kypca
«Marematukay, B /-9 kinaccax — KypcoB «Anredpay (BKIrOYasi 3JIEMEHTbl CTATUCTUKU U
Teopun BeposATHOcTer) u «l'eomerpus». Ilporpammoil 1Mo MaremMaTHKE BBOJUTCS
CaMOCTOATENbHBIN YUeOHbIN Kypc « BepOSTHOCTh M CTATUCTHKAY.

OO6mee 4KCIIO 4acoB, PEKOMEHJOBAHHBIX MJIA HU3y4YCHHUsT MaTeMaTUKH (0a30BbIf
YpPOBEHb) HAa YPOBHE OCHOBHOTO 00IIero ooOpazoBanus, — 952 wyaca: B 5 Kiacce —
170 gacos (5 yacoB B Hezeno), B 6 kiacce — 170 gacos (5 yacoB B Heneno), B 7 Kiacce —
204 gaca (6 yacoB B Hejiento), B 8 kiacce — 204 gaca (6 yacoB B HeJeN0), B 9 kiacce —
204 gaca (6 yacoB B HEJIEIIO).



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG MAaTCMATUKHU Ha YPOBHC OCHOBHOI'O 06HICFO O6p8,30BaHI/IH HalrpaBJICHO
Ha AOOCTHIXXCHHC O6y‘-IEIIOHII/IMI/IC$I JIMUYHOCTHBIX, MCTAIIPCAMCTHBIX MW MPCAMCTHBIX
06p&30BaTCJ'II>HLIX PE3YJIbTATOB OCBOCHUA y‘{C6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE  pe3yJabTaTbl  OCBOEGHHA  IPOrpaMMmbl O  MAaTEMAaTHKE
XapaKTEPU3YIOTCS:

1) maTpuoTHYecKOe BOCIIHTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY W HACTOAILIEMY POCCHMCKOW MAaTEMATHUKH,
LEHHOCTHBIM OTHOIICHUEM K JOCTH)KEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTEMAaTUYECKOM IIKOJIbI, K MCIOJB30BAHUIO ITUX JOCTHKEHUM B JPYrHX HayKax M
NPUKIAJHBIX cepax;

2) rpaxIaHCKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U PEau3aliy €ro Mpas,
NPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBAaX (DYHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBICHUN, IPOLEAYP FPaKAAHCKOTO 001IeCTBa (HallpuMep, BBIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXACHHIO STUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHYECKUM
IPUMEHEHUEM JOCTH)KEHHM HAyKH, OCO3HAHMEM Ba)XHOCTH MOpPaJIbHO-3THYECKHUX
IPUHIUIIOB B JESTEIIBHOCTH YUYEHOTO;

3) TpyA0BOE BOCTUTAHHUE:

YCTAHOBKOM HA AaKTUBHOE Y4YacTH€ B pPEIICHHWM NPAKTHYECKUX 3aJad
MAaTeMaTUYECKOW  HAIPaBIICHHOCTH, OCO3HAHMEM  BAXXHOCTM  MAaTEMAaTHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHWHU BCEM JKU3HU JUIS YCIEMHON TmpodeccruoHambHOM
NESTEJIbBHOCTY W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
NOCTPOEHUEM HHJIMBUAYaJIbHOU TPACKTOPUU OOpa30BaHUS M SKU3HEHHBIX IUJIAHOB
C Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) rcTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOLMOHAJIBHOMY W 3CTETHUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCcKuX OOBEKTOB, 3a/ay, pELICHUW, pacCyKIEHUH, YMEHHUIO BUIECTh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpPHEHTAIMEH B IEATCIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUYHBIX MTPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHsS 4YeEJIOBEKa, MPHPOABI M OOIIECTBa,
NOHUMaHHEM MaTEeMaTHYCCKON HAyKH Kak c(hepbl YeTOBEUCCKON AeATEILHOCTH, 3TAIIOB
€€ pasBUTHSA M 3HAYUMOCTH IS Pa3sBUTHS IUBHIN3AIMH, OBJAaJCHHEM S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKON KyJIbTYpOH Kak CpEJACTBOM TIIO3HAHUS MHpa,
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OBJIaACHUCM HpOCT@fIHIHMH HaBBbIKaMH HCCHCHOB&TCHBCKOﬁ ACATCIBbHOCTU,

6) puzumyeckoe BocnuTaHue, (opMHpPOBaAHHME  KYJIbTYPbl  3I0POBbS W
IMOIUOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbS,
BEJICHUS 3JI0pOBOro 00pasza >XKWU3HHU (3710pOBOE MUTaHWE, COATAHCUPOBAHHBIM PEXKUM
3aHITHH U OTABIXA, PETYJIIpHas (U3NIecKasi aKTHBHOCTH), CHOPMHPOBAHHOCTHIO HABBIKA
pednekcun, MpU3HAHUEM CBOEro IpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APYroro
YEJI0BEKA;

7) IKOJIOTHYECKOe BOCTUTAHME:

OpUEHTAIMel Ha NPUMEHEHHE MaTEeMAaTHMYeCKUX 3HAHUW JUIsl pEUIeHHs 3aaad
B 00JIACTH COXPAaHHOCTU OKPY’KAIOIIEH Cpebl, IIIAHUPOBAHUS MTOCTYIKOB M OIICHKH WX
BO3MOXXHBIX TIOCJEACTBUNA JJIsi OKPY’KAIOUIEH Cpenbl, OCO3HAaHHWEM TIJ100aJbHOTO
XapakTepa dKOJOTUIECKHUX MPOOIeM U IMMyTei X pelieHHUs;

8) amanTanusi K M3MEHSIOIHMCS YCJIOBUSM COIUATBLHOM U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4Y€pe3 INPAaKTUYECKYIO JEATEIBHOCTh, B TOM YHCJIE yYMEHUE
YUUTBCS y APYTUX JIIOAEH, TPHOOpEeTaTh B COBMECTHOU JESITEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMH U3 OIIBITA IPYTHUX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JNEe(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYalMIO, BOCIPHUHHUMATH CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINIA KOHTPMEP, KOPPEKTUPOBATh MIPUHUMAEMBbIE PEILICHUS
U ericTBUsA, (OPMYJIMPOBATh U OLIEHWBATH PUCKHU U MOCIEACTBUS, JOPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CBOEHUS MPOrpaMMbl IO MaTEMATUKE HA YPOBHE OCHOBHOT'O OOILIETO
oOpaszoBanus y oOydaromierocss OyayT cpopMUpOBaHbl METapeAMETHBIE PE3YJIbTAThI,
XapaKTEPHU3YIOLIUECS OBJAJCHUEM YHUBEPCAIbHBIMHU IO3HABATEIbHBIMHU JCHCTBUSMH,
YHUBEPCAIbHBIMM ~ KOMMYHUKATHUBHBIMM ~ JEHCTBUSIMH W YHHUBEPCAIbHBIMU
PETYJISATUBHBIMU JIEVCTBUSAMU.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble JJoruueckue qelicTBUA:

BBIABJISATH W XapaKTEPU30BaTh CYLIECTBCHHBIE MPHU3HAKA MATEMATUYECKUX
O00OBEKTOB, TOHSATHM, OTHOIICHUN MEXKIY MOHATHUAMH, (OPMYJIHUPOBATH OIpeeICHUs
MOHSATUH, YCTaHABIMBATh CYIIECTBCHHBIA TNPU3HAK KIAacCU(UKAIMK, OCHOBaHUS
J71s1 0000IIEHUS U CpaBHEHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, GOPMYJIUPOBATH U MPEOOPa30BBIBAThH CYKICHUS: YTBEPAUTEIbHbIE



U OTpUIATEIbHBIC, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBIIATh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHBOPCUUS
B (¢akTrax, [aHHBIX, HAONIOACHHWSIX W YTBEPXKACHUAX, TNpemjaratb KpUTCPUU
JUTSL BBISIBIICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JIeNIaTh BBIBOJIBI C MCITOJIb30BAHUEM 3aKOHOB JIOTHKH, ISTYKTUBHBIX M HHTYKTUBHBIX
YMO3aKJTIOUCHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3OupaTh JOKa3aTeIhCTBA MATEMATHUYECKUX  YTBEPKACHHWM  (TMpsSMbIE U
OT TPOTUBHOTO), TPOBOJAWTH CAMOCTOSITEIBHO  HECIIOKHBIE  JIOKa3aTeIhCTBA
MaTeMaTHYECKUX (PaKTOB, BBICTPAWBATh APTyMEHTAIUIO, MPHUBOIUTH TIPUMEPHI |
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHus], BEIOMpAaTh HAauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBarTe/ibCKue 1elCTBUSI:

WCIIOJIB30BaTh  BOMPOCHI KaK HCCICIOBATEICKAA HWHCTPYMEHT ITO3HAHUSA,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY TIJIaHY HECJIOXKHBIN AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTEMAaTHYECKOTO 0OBEKTA,
3aBUCUMOCTEHN 00BEKTOB MEXK Ty COOOM;

CaMOCTOSITeNIbHO (hopMyNHpoBaTh 0OOOIIEHHUS U BBIBOABI IO pe3yjibTaTaM
MPOBEIEHHOTO HAOJIOCHUS, UCCIICIOBAaHMS, OICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
pE3yJIbTaTOB, BHIBOJIOB M 00OOIIECHU;

MPOTHO3WPOBATh BO3MOXXHOE pa3BUTHE IIpolecca, a TakKe BBIABUTATH
MIPEATNOJIOKEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Patora ¢ undopmanueii:

BBISIBIISITh ~ HEJOCTATOYHOCTb M M30BITOYHOCTH  HMH(OpPMAaLMU,  JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh,  aHAJU3UPOBaTh,  CUCTEMATHU3UPOBaTb U  HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHUS,

BbIOMpaTh GopMy mpeacTaBiieHuss MHGOPMALMKY U WILTIOCTPUPOBATH pEIIaeMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOUM rpadukoil 1 uX KOMOMHALUSIMU,

OLICHMBATh HAJEKHOCTh MH(POPMAIIUHN IO KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIEM
WIH CPOPMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KomMmyHuKkaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe JeiiCTBHS:

BOCIIpUHMMATL H (bOpMy.TII/IpOBaTB CYXKICHUSA B COOTBCTCTBHMU C YCIOBHAMHU U
HeasIMU OOILIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX
N IMMCBbMCHHBIX TCKCTAX, JaBaTh ITOSACHCHUA 110 XOAY PCIICHUA 3a/1a4, KOMMCHTHPOBATDH



MOJTyYEHHBIN pe3yIbTaT;

B XO0/€ OOCYXIEHHS 3aJaBaTh BOMPOCHl TO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOJieMbl, pemaeMoi 3a/lauM, BBHICKA3bIBAaTh HJIEH, HAILIEJICHHBIC HA MOWCK PEIICHHUS,
COMOCTABJIATh CBOHM CYXACHHS C CYXICHUSMU JPYTrUX YYaCTHHKOB JHAJIOTA,
OOHapyXMBaTh pa3iNyre U CXOJICTBO MO3UIMH, B KOPPEKTHON GopMme (popMyTupoBaTh
pa3HOTJIacHsl, CBOM BO3PAKEHUS;

MPEJCTaBIATh PE3yNbTaThl pEIICHHUsS 3aJayd, SKCIEPUMEHTa, HWCCIeI0BaHUS,
NPOEKTa, CaMOCTOATENIbHO BBIOMPATh (opMaT BBICTYIUICHUS C Y4Y&TOM 3amad
NPE3CHTAIUN U 0COOCHHOCTEH ayIUTOPHH;

MOHUMATD U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHIUBUYaIbHOU pabOThHI
IIPU PEIICHUH YIEOHBIX MaTeMaTHUECKHX 3a71a9;

OPUHUMATH 1E€7h COBMECTHOM JCSATENBbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO
COBMECTHOM paboThl, pacmpeneisTh BUABI paboT, T0TOBapUBAThCs, 0OCYKAATh MPOIIECC
U pe3ynbTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYNIOBBIX (popMax paboThl (0OCYXKIEHUS, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh paOOTHI U KOOPAMHUPOBATH CBOU
NEUCTBUS C APYTUMHU YI€HAMHU KOMAaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOICHCTBHSL.

PeryasitTuBHble YHUBEpPCaJbHbIe Y4eOHbIC ACHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIAThH IUIAH, AJITOPUTM peIIeHUs 3aJa4yu (WM €ro 4acTb),
BBIOMpPATh CMOCOO pelIeHHUS C YYETOM MMEIOIIUXCS PECypcoB U  COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBaTh BAapHUAHTBl PEIIEHUH C y4&TOM
HOBOU MH(pOpMaLIUU.

CaMOKOHTPOJIBb:

BJIAJETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipolecca M pe3yibpTaTa
pelIeHus] MaTeMaTUYEeCKOH 3a1auH;

MpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH 33]auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IIOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATh NPUYUHBI JOCTHXKEHMSI WU HEIOCTHKEHUS IeNId, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yNbTaThl OCBOCHMS MPOTpaMMbl MO MAaTEMaTHKE IMPEICTaBICHbI
1o rojiaM oOy4eHHs B CIEAYIOMIMX pa3zesiax MporpaMMbl B paMKaX OT/IEIbHBIX y4eOHBIX
KypCOB: B 5—6 kjaccax — Kypca «Maremarukay, B /-9 Kiiaccax — KypcoB «Anredpay,
«I"'eomeTpus», «BepOATHOCTb U CTATUCTHUKAY.



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

MHNOACHUTEJBHAS 3AIIMCKA

[IpuopureTHbIMU TENIMU OOy4YeHHsI MaTeMmMaTHKe B 5—6 Kiaccax SBISIOTCS:

MpoAOKeHHEe (HOPMHUPOBAHHUS OCHOBHBIX MAaTEMaTHUYECKUX MOHSITUN (YHCIIO,
BEeIMYMHA, TreoMeTpuueckas ¢urypa), o0OecleurBaIOlUX IPEEMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMAaTHYECKOTO 00Pa30BaHUs 00YyUArOIINXCS;

pa3BUTHME MHTEJUICEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH 0O0ydJarommxcs,
MO3HABATEJIbHON AKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUW, MHTEpEca K H3YyYCHHIO
MaTeMaTHKHU;

NOJBEJACHUE OOy4arolmMXcsd Ha JOCTYIIHOM JJii HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMATUKU U OKPY’KAIOIIETO MUPA;

(dopmupoBaHue (DYHKIIMOHAIBHOM MaTEMaTUYECKOM TI'PaMOTHOCTH: YMEHHS
pacno3HaBaThb MaTEeMaTHYECKUE OOBEKThl B PEANbHBIX IKU3HEHHBIX CHUTYalMsX,
IPUMEHATH OCBOCHHBIE YMEHUS JUIsl PELICHUs IPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPHPETUPOBATh MOJYyYEHHBIE pe3yJbTaThl W OLEHHUBaTh KX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYalUU.

OcCHOBHBIE JIMHHM COJEpKaHWsA Kypca MareMaTuku B S5—6 Kiaccax —
apumeTnyeckass M TreOMETpUYECKas, KOTOPbIE Pa3BUBAIOTCS MapajljIeNIbHO, KaxKaas
B COOTBETCTBUU C COOCTBEHHOHM JIOTMKOW, OJAHAKO, HE HE3aBUCUMO OJIHA OT JPYIOW,
a B TECHOM KOHTAaKTE€ W B3auMojeucTBUHU. Takke B Kypce MaTeMaTHUKH IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMUCATEIbHON CTATUCTHKHU.

N3ydyeHne apupMeTHUEeCKOro Marepuala HayMHAeTCd CO CHUCTEMaTH3aluud |
pa3BUTHUS 3HAHUM O HATYPAJIbHBIX YHMCIIAX, TOJyUYEHHBIX HA YPOBHE HA4aJbHOTO OOIEro
obpazoBanus. Ilpm 3TOM COBEpIIEHCTBOBAaHHUE  BBIYUCIMTEIBHONM TEXHUKU U
(opMUpOBaHHE  HOBBIX TEOPETHUYECKUX  3HAHUW  COYETAeTCI C  Pa3BUTHEM
BBIUMCIIUTEIBHOM KYJIBTYpbl, B YaCTHOCTH C OOyd€HHEeM MpocTeHmuM mnpuémam
NPUKUAKA W OLEHKH pPE3yJIbTaTOB BBIYUCICHUNA. WM3ydeHue HaTypaibHbIX YHCEN
npoaoKaeTcs B 6 Kiacce 3HaKOMCTBOM € HauaJbHBIMU MOHSATUSMU TEOPUH JEIIUMOCTH.

Hauano u3ydeHusi 0ObIKHOBEHHBIX U IECITUUHBIX ApoOel OTHECEHO K 5 Kiaccy. ITo
NEPBBIN ATAN B OCBOCHUH IpO0OEii, KOraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UACSIMH,
MOHATUSMU TeMBbI. [Ipu 3TOM paccMOTpeHHEe OOBIKHOBEHHBIX JPOOEH B TOJTHOM 00BEME
MPEANIECTBYET U3YYCHHUIO JECATUYHBIX APOOEH, UTO 11€JIeCO00pa3HO C TOYKU 3PECHUS

JIOTUKM M3JI0KEHHSI YHCIIOBOM JIMHMM, KOTJa INpaBujia ACUCTBUH C JECATUYHBIMU
IpOoO0sSIMU MOXHO OOOCHOBATH YK€ M3BECTHBIMU QJITOPUTMAMM BBIMOJHEHUS JIEUCTBUM
C OOBIKHOBEHHBIMH JpOOSMU. 3HAKOMCTBO C JECATUYHBIMH JAPOOSIMU PACITUPUT
BO3MOXHOCTH JJIi NMOHUMaHHUs OOYy4YaloIUMHCS TPUKIAJHOTO NMPUMEHEHUS HOBOU
3alMCU NPH HM3YYEHHH JPYTUX NPEIMETOB M MPU IMPAKTHUYECKOM HCIOJIb30BAHUM.
K 6 xmaccy oTHecéH BTOpOM »JTalm B M3YYEHMHM JApoOeil, TIae MNPOUCXOAUT
COBEPILIEHCTBOBAHKNE HABBIKOB CPABHEHMS M MMPE0Opa3oBaHus ApoOeil, 0CBOEHUE HOBBIX
BBIYMCIIUTENBHBIX aJTOPUTMOB, OTTAYMBAHWE TEXHUKU BBIYMCIICHHH, B TOM YHCIE
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3HAYEHUN BBIPAXKEHUN, COAEPXKAIMUX M OOBIKHOBEHHBIE, U JECATHYHBIE ApoOwu,
YCTaHOBJICHHE CBSI3€M MEXKIy HUMHU, PACCMOTPEHUE MPUEMOB PEIICHUS 3a/1ay Ha JpOoOHu.
B naygase 6 kiacca IpOMCXOAUT 3HAKOMCTBO C MOHITHEM IMPOLICHTA.

OCOOEHHOCTBIO N3YUEHUS MOJIOKUTENBHBIX U OTPULIATENILHBIX YUCE SBIISIETCS TO, UTO
OHH TaK»e MOTYT pacCMaTpUBAThHCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havyasne u3yueHus
TeMbl «[looXKuTeNbHBIE U OTpULIATEIbHBIC YUCHIa» BbIAeIsseTcs noarema «Llenbie uncinay,
B paMKax KOTOpOH 3HAKOMCTBO C OTpPHIIATECIIbHBIMU YHCIAaMH U JEHCTBUIMHU
C TOJIO’KUTENBHBIMU M OTPUIIATEIIFHBIMU YHCIaMH ITPOUCXOUT Ha OCHOBE COZIEP>KATEITHHOTO
MOJIX0/a. DTO MO3BOJISIET HA JJOCTYITHOM YPOBHE MO3HAKOMUTH O0YYarOIIUXCS IPAKTUYECKH
CO BCEMH OCHOBHBIMH TOHSTHUSAMHU TE€Mbl, B TOM YHCJIE€ M C MpaBWIaMH 3HAKOB
NIpY BBITIOJTHEHUHU apu(PMETHUECKUX ASUCTBHA. 3yueHre paroHabHbIX YHCEeN Ha 9TOM He
3aKOHYMTCSI, @ OyJIeT MPOJOJIKEHO B Kypce alireOphl / Kiacca.

[Ipu oOyueHUM pelIeHUI0 TEKCTOBBIX 3aJad B 5—6 KiaccaXx HCIONb3YIOTCS
apumernyeckue npuémsl perienus. [Ipu oTpaboTke BHIUNCIUTETHHBIX HABBIKOB B 5—6
KJIaccax pacCMaTpPUBAIOTCS TEKCTOBBIC 3a7aUM CISAYIONINX BUOB: 3a/1a4H Ha IBUKCHHE,
Ha YacCTH, Ha TIOKYIIKH, Ha padOTy U IPOU3BOJUTENBLHOCTb, HA MPOLICHTHI, HA OTHOILIEHUS
u nponopuun. OOyuaronuecss 3HAKOMSTCS ¢ MpUEMaMH pelieHus 3a1ad rnepedbopom
BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh ¢ MH(pOpMaIUell, NpeaCcTaBIeHHOW B (opme
TaOJIUI WU JUarpaMM.

B nporpamme yueOHoro kypca «Maremartuka» NpeaycMOTPEHO (HOpMHpOBaHHE
MPOMNEACBTHUECKUX aNreOpanueckux MpeacTaBieHui. bykBa kak CHMBOJI HEKOTOPOTO
Yyclia B 3aBUCHMOCTH OT MAaTeMAaTHMYECKOTO KOHTEKCTa BBOAMTCS TOCTETICHHO.
BykBeHHass CHMBOJMKa IIMPOKO HCIOJB3YEeTCs MpEeXAe BCEro Uil 3alucH OOLIuX
YTBEPKACHUIA U TIPETIOKEHHH, (POPMYJI, B YACTHOCTHU JIJISl BBIYMCICHUSI TEOMETPHUIECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISI» YUCIIA.

B nporpamme ydeObHoro kypca «Maremartuka» TpeACTaBlIeHA HArJsAHAS
reoMeTpus, HamnpaBieHHAas Ha pa3BUTHE OOPA3HOTO MBILIUICHHS, MPOCTPAHCTBEHHOIO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YYEHUU T'€OMETPUH,
KOTOPBI  OCYIIECTBJISIETCS] HA  HATISAJHO-TIPAKTHYECKOM  YpOBHE,  OMHPAETCs
Ha HAarSIIHO-OOpa3HOe MbIUUIEHHWE oOydvarouuxcs. boinblias posib  OTBOJUTCS
MPAKTHYECKON JAeSTebHOCTH, OTBITY, SKCIIEPUMEHTY, MoAenupoBannto. O0ydaromuecs
3HAaKOMATCSA C T€OMETPUYECKUMH (UTypaMH Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
OPOCTEHIMMU  KOH(MUTYparusiMu, ydaTcsl HW300pakaTb WX Ha HEJIMHOBAHHOW W
KJIeT4aToi Oymare, pacCMaTpuBaIOT X MPOCTEHIHe CBOWCTBA. B mporiecce uzydeHus
HaTJISIAHOW TEOMETPUHU 3HAHUS, MOJYYCHHBIE OOYJarolIMMUCS Ha YPOBHE HAdajJbHOTO
o01iero 00pa3oBaHusi, CHCTEMATU3UPYIOTCS ¥ PACITUPSIIOTCA.

CornacHo yueOHOMY IUTaHy B 5—6 Kjlaccax U3y4aeTcss HHTETPUPOBAHHBIN IPeMeT
«MaremaTnka», KOTOPBIA BKJIIOYAeT apu(PMETUYECKUH Marepual M HarIsaHyIo
TE€OMETPUIO, a TAKXKE MPOIEACBTUUECKUE CBEACHUS U3 aIreOphl, JIEMEHTHI JIOTHKH U
Hayvajia OMUCaTeNIbHOM CTaTUCTHKHU.

OO111ee yKco 4acoB, peKOMEHA0BAHHBIX IS U3yueHUsl MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 gacos (5 vacos B Hefeno), B 6 kiacce — 170 gacos (5 yacoB B HesleIi0).
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COJEPKXAHUE OBYYEHUA
5 KVIACC

HarypaJjibHble yHc/Ia ¥ HYJIb

HartypaneHoe wuymcno. Psn HartypanbHbix uymcen. Yucno 0. HM3o0paxenue
HaTypaJbHBIX YMCEN TOYKAMH Ha KOOPJIMHATHOU (YMUCIIOBOM) MPSIMOIA.

[To3unmonHas cucrema cyucieHusa. PumMckas Hymepauus Kak [OpHUMEP
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHU. [JecaTiuHas cCucTeMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPAaBHEHHE HATYyPAJIbHBIX YHCEI C HYJEM.
CrnocoObl cpaBHeHUs. OKpyTIIeHHE HATYPaIbHBIX YUCEIL.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJIA IPH CIOKEHUU. BrlunTanue kak
neiicTBre, 00paTHOE CIIOKEHUIO. YMHOKEHUE HATYpaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHUIBI TPU YMHOXKEHUHM. JleneHue kak JelcTBUe, OOpaTHOE YMHOXKEHHIO.
KomnoHeHThI elicTBUM, CBA3b MEXy HUMU. [IpoBepka pesynabTara apumMeTudecKoro
nevictBus. IlepeMecTuTennbHOE M COYETATEIbHOE CBOWCTBA (3aKOHBI) CJIOXKECHUS U
YMHOKEHHSI, paCIpeIeIUTEIbHOE CBOUCTBO (3aKOH) YMHOKEHHSI.

Hcnonbs3oBanne OykB 111 00O3HAUYEHHsS] HEU3BECTHOTO KOMIIOHEHTA W 3allUCHU
CBOMCTB apr(METUUYECKUX JTCUCTBUH.

JlenuTenu U KpaTHBIE YKCIIA, Pa3iloKeHUe Ha MHOxuTenu. IIpocteie u coctaBHbIe
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKoM.

CreneHnp ¢ HaTypaJIbHBIM ITOKa3aTesIeM. 3allMCh YKCJIA B BUJIE CYMMBI pa3psIHbIX
CJIaraeMblIX.

UucnoBoe BbIpakeHHE. BpIUnCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUM, MOPSAOK
BBIIIOJIHEHUS JNEeUCTBUU. VCHONBb30BaHWE NPU BBIYMCICHUAX IEPEMECTUTENIBHOIO M
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CJIOKEHHUSI M YMHOXEHUS, PaclpeleIuTeIbHOIO
CBOMCTBA YMHOKECHMUS.

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

npobu. IlpaBunbHble U HempaBWibHBIE ApoOH. CmenranHas apoOb, MpeACTaBICHUE
CMEIIaHHOW ApoOM B BHUAE HEMPaBWIBHOM APOOM W BBIAEICHHE LEIOW YacTH 4YMciia
U3 HempaBWIbHOU npoOu. M3o0pakeHue apoOeil ToOUYkaMu Ha YHUCJIOBOW MPSMOM.
OcHoBHOe cBoiicTBO apobu. Coxpamienue napoOei. IlpuBegenue npodbu K HOBOMY
3HaMmeHatenno. CpaBHEHUE APOOEH.

CnoxxeHre W BBIUMTAHHE IpoOed. YMHOXEHWE M JieJieHue npoOeid, B3amMHO-
obOpatHble Apobu. HaxoxkaeHne 9acTu 1eI0ro U IEJI0To 0 €ro YacTH.

Hecstuunas 3amuch gpoOeit. IlpencraBieHue aecsaTUYHOM JpoOW B BHIE
OoObIKHOBEHHOUH. M300pakeHne AECATUYHBIX APOOEH TOYKAMU HAa YHCIOBOW MPSIMOM.
CpaBHeHHE JECATUIHBIX APOOCH.

Apudmernueckue NEUCTBUS C ACCITUYHBIMU Ap0o0siMU. OKpyTIIeHUE MECATUYHBIX
JpoOeH.
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PemieHne TeKCTOBBIX 32124

Pemenne TEKCTOBBIX 3a7a4 apu(PpMETHUSCKUM CIOCOOOM. PereHue mormyeckux
3amad. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Vcmolsib3oBaHMe
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemienue 3agau, cogepxaiinx 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHHE, II€HA, KOJUYECTBO, CTOMMOCTh. EIWMHUIIBI HU3MEPEHUs: MaccChl,
00bEMa, 1IeHbI, PACCTOSIHHS, BPEMEHHU, CKOPOCTH. CBS3b MEXKIY CAMHUIIAMH W3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemienrie OCHOBHBIX 3aj1a4 Ha APOOU.

[Ipencrapienue TaHHBIX B BUAE TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsigaele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YroJI, JOMaHasi, MHOTOYT'OJIbHHUK, OKPYKHOCTb, KpyT. YT0JI. [IpsMO#, OCTpBIii, Tyron
Y Pa3BEPHYTHIN YTJIbI.

JlinHa oOTpe3ka, METpPUYECKHE €OUHULBI IIWHbL. J[InHa JOoMaHOW, mepuMerp
MHOTI'OYTOJIbHUKA. MI3MepeHre U MOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsnuele mnpencrtaBiaeHuss o @urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
IPSIMOYTOJIBHUK, KBaIpaT, TPEYTOJbHUK, O PABEHCTBE (PUTYP.

N3obOpaxkenune ¢uryp, B TOM uucie Ha kietdato Oymare. Iloctpoenue
KOH(UTrypanuii u3 yactei npsiMoil, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIETYaTOM Oymare.
Hcronb30BaHuE CBOMCTB CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomans OpSIMOYTOJIbHUKA " MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX
U3 TMPSMOYTOJILHUKOB, B TOM 4Hclie (Uryp, M300pak€HHBIX Ha KieTdyaToil Oymare.
EnvHuIbe n3mMepeHus mionaiu.

Harnsaaele mpenctaBieHus O MNPOCTPAHCTBEHHBIX (PUrypax: MNPSIMOYTOJIbHBIN
napajuienenunesn, ky0, MHOrorpaHHuku. M3o0paxkeHne npocTelmx MHOTOTPAaHHUKOB.
Pa3BépTku kyOa u napamenenunena. Coznanue Mojaeneil MHOrOrpaHHUKOB (U3 Oymard,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHUAIIOB).

O0BEM PAMOYTOJIBHOTO Napajuienenumnena, kyoa. Enuauiibl usmepeHus: oobéma.

6 KJIACC

HarypaabHblie yncia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMU HATYPAIbHBIMH YHUCIIAMHU.
UwucnoBbie BBIPAKEHUS, MOPSAOK NCUCTBHUM, MCTIOIb30BaHHE CKOOOK. Mcmonp3oBaHue
MpA BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOWCTB CIOXKEHUS U
YMHOXKEHUS, PaCHpeIeIUTeIbHOTO CBOMCTBA YMHOXEHUSI. OKpYIJe€HHE HATypaJIbHBIX
YHUCEJL

JlenuTenu ¥ KpaTHbIE YKCIia, HAUOOIBIITUN 00N IeTUTEh U HauMEeHbIIee olliee
KpaTHoe. JleTuMOoCTh CyMMBI U IPOU3BEAEHHUS. JleleHne C OCTaTKOM.
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Jpoou
OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpaIieHWe ApoOei.

CpaBHeHue U ynopsnouMBaHue ApoOeil. Pemienuwe 3agad Ha HaxoOXJEHUE YacTH
OT WEJOr0 W IEeJOro mo ero dvactu. JIpoOHOe dYHCIO Kak pe3yibTaT JeJICHHUS.
[IpencraBnenne necaTHUHON ApoOW B BUIE OOBIKHOBEHHOW IPOOW W BO3MOKHOCTH
Mpe/cTaBlieHus] OOBIKHOBEHHOW apoOu B BHUAE JeCATUYHOU. JlecsTuuHble IpoOu U
MeTpUYecKass cuctemMa Mep. Apudmernyeckue ACHCTBUS M YHUCIOBBIC BBIPAXKECHUSA
C OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMU.

OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. MaciiTta0, nmponopuus. [Ipumenenue
IIPOTNIOPLIAN NPH PELICHUH 3a/a4.

[Tonsitue mpoueHTa. BbrunciieHne MpoOLEHTa OT BEJIMYMHBI U BEIWYUHBI MO €€
IOpoOIeHTY. BrIpakeHne TMPOIEHTOB JECATUYHBIMU ApoOsmu. Pemenue 3amau
Ha TPOLIEHTHI. BripaxkeHnue OTHOIIECHUS BEJTUYHUH B MPOIEHTAX.

IHoJsi0:kUTENBHBIE M OTPULIATEIbHBIE YN CJIA

[TomoxurenbHple W oTpuuarenbHble yucna. llensie uyncma. Mopyne 4wucina,
reoMeTpUYecKasi HHTepIIpeTalus Moy ynciia. M3o0paxenne urcen Ha KOOpIMHATHOM
npssMoi. UucnmoBble nmpoMexyTku. CpaBHEHHE 4Yucell. ApU(PMETHUUYECKHE JICHCTBUS
C TIOJIOKUTEILHBIMUA U OTPULIATEIIbHBIMUA YK CIIAMH.

[IpsiMmoyronibHasi cHUCTEMAa KOOPAMHAT Ha TIUIOCKOCTH. KoopauHaTbel TOYKH
Ha TUIOCKOCTH, abcicca U opauHata. [loctpoenre Touek U GUryp Ha KOOpAMHATHOM
IUIOCKOCTH.

BykBeHHbIE BBIpaKEHUS

[IpumeHeHne OyKB naJisi 3allMCH MaT€MAaTUYECKHX BBIPAKEHUW U MPEIJIOKECHHM.
CpoiictBa apuMeTnuecKux JeHCTBUNA. bDyKBEHHBIC BBIPAKEHHUS U YHCIOBBHIE
IIOZCTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMyINbl MEpUMETpa M IJIOMIAAU NPAMOYTOJIbHUKA, KBajapaTa, o0bEma
napajiesnienunena u Kyoa.

Pelienue TeKCTOBBIX 33124

Pemrenne TekcTOBBIX 3a1a4 apu(METHUYCCKUM CIIOCOOOM. PeleHue JorMuecKux
3amad. Pemenue 3amau nepebopoM BceX BO3MOKHBIX BapHaHTOB.

Pemrenue 3agay, copepxkaimx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJIMYHHBI: CKOPOCTb,
BpeMsl, pacCTOsTHUE, IIeHa, KOJIMYE€CTBO, CTOUMOCTD, IPOU3BOAUTEILHOCTD, BpEMs, 00BEM
paboTel. EquHUILIBI U3BMEPEHUs: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKIy €IMHUIAMHA U3MEPEHHUSI KaXK10M BETUYUHBI.

Pemrenune 3amay, CBs3aHHBIX C OTHOIICHUEM, IPOMOPIUOHAUIBHOCTHIO BEJIWYHH,
MPOIICHTAMHU; PEIIICHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOILICHTHI.

Omenka © TPUKUIKA, OKpyrJeHHe pesynbTata. CocraBiieHHe OYKBEHHBIX
BBIPAKECHUH T10 YCIOBUIO 3aJa4H.

[IpencraBienre JaHHBIX C TOMONIBIO Tabmui, W auarpamMm. CronOuatbie
JAArpaMMbl: YTEHHUE U NTOCTPOEHHE. UTEHNE KPYTOBBIX JUAarpaMM.
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Harasgnas reomerpust

Harnsanele npencrapienus o Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqyd, Yrodi, JJOMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTrOJIbHUK, OKPYXKHOCTb,
KPYT.

B3anMHoe pacronoxeHue JIByX MPSMbIX Ha TUIOCKOCTH, MapajulielibHbIE MpSMBbIE,
NepIeHIMKYISpHBIE NpsiMble. VI3MepeHne pacCcTOsIHUM: MEXIY ABYMsI TOUKaMU, OT TOUKU
JI0 TIPSIMOM, JIJTMHA MaplIpyTa Ha KBaJpaTHOU CETKeE.

N3mepenre © MOCTPOEHHWE YIJIOB C IOMOIIBK  TpAaHCIOPTHpA. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUHN. YeThIpEXYTOJIIbHUK, MPUMEPHI YETHIPEXYTOJILHUKOB. [IpSIMOYTOIBHUK,
KBaJpaT: MCIOJb30BAHUE CBOMCTB CTOpPOH, YIVIOB, JuaroHaned. WM3oOpaxeHue
reoMeTpudeckux ¢GUryp Ha HEJIMHOBAHHOW Oymare ¢ UCIOJIb30BAaHUEM ITUPKYIIS,
JUHENKH, yrolbHUKA, TpaHcnopTupa. [locTpoenuns Ha kiieTyaToil Oymare.

[Tepumerp MHoroyronbHuKa. [loHATHE TUIOMAAM (GUTYPHI, €AMHUIBI U3MEPEHUS
wiomaau. [pubmmkénnoe nsmepenue mwiomaan Guryp, B TOM 4Yuciie Ha KBaJIpaTHOM
cetke. [IpubnmxEHHOE N3MEpEHNE JUIMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CummeTpus: HeHTpalibHasA, OCEBas U 3epKaJIbHAs] CAMMETPHH.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsanele npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: nmapajienenunes, Kyo,

npu3Ma, mupamMuaa, KOHyC, IIIHHIP, map u chepa. N3o0pakeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOIPAHHUKOB, IUIMHAPA U KOoHyca. Co3aaHue Mojeen
MPOCTPAHCTBEHHBIX GUTYp (M3 OymMaru, mpoBOJIOKH, IIACTUIIMHA U JPYTUX MATEPUATIOB).

[Tousatue o0BEMa, enuHUIBI U3MepeHus o00bEMa. OO0BEM MPSAMOYTOJBHOTO

napajienenumneaa, kyoa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pE3yabTaThl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 5 Kjacce:

Yucaa v BBIYUCICHUSA

[lonuMaTh U NMPaBUIBHO YNOTPEOJATh TEPMHUHBI, CBSA3aHHBIE C HATypajlbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU IPOOSIMH.

CpaBHHBaTh M YIOPSAOYMBATh HATypAJIbHBIE YKCIIA, CPABHUBATH B MPOCTEHIIMX
cllydasix OOBIKHOBEHHBIE IpOOH, IECATUYHBIE IPOOH.

CoOTHOCUTDH TOUYKY Ha KOOPJAMHATHOM (YUCITIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €i
YUCIOM M M300pa)kaTh HATypasbHbIE YMCIA TOYKAMU HAa KOOPJAWHATHOUW (YMCIIOBOIN)
IIPSIMOU.

Boinonuate  apudmernueckue — OEWCTBHST ¢ HATypajbHBIMM  YHUCJIaMH,
C OOBIKHOBEHHBIMU JAPOOSIMHU B TIPOCTEUIIINX CITyUasiX.

BoINonHATE NpOBEPKY, IPUKUIKY PE3YIbTaTa BEIUUCICHUN.

OKpyrasTh HATypaJbHbIE YHCTA.
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PemieHne TeKCTOBBIX 32124

Pemate TekcTOBBIE 3amaud  apUDMETHUYECKHM CIIOCOOOM M C  ITOMOIIBIO
OpraHW30BaHHOT'O0 KOHEYHOTO Iepedopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemiats 3a1auu, comepxaniue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpeMsl, pacCTOSIHUE, IIeHa, KOJUYECTBO, CTOUMOCTb.

Hcrnonp30BaTh KpaTKHWE 3aliCH, CXEMbI, TAOJHIIBI, 0003HAYCHUS TIPU PEIICHUH
3aa4.

[Tonp30BaThCS OCHOBHBIMU E€MHUIIAMU M3MEPEHUS: II€HbI, MAacChl, PACCTOSHUSI,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJTHU €IMHUIILI BETMYMHBI Uepe3 JIPyTHE.

W3Bnekats, aHANIM3WpPOBaTh, OICHUBATh HWH(OpPMAIUIO, TMPEACTABICHHYIO
B TabnuIle, Ha CTOJIOYATON auarpaMMe, MHTEPIPETUPOBATH MPEACTABICHHBIC aHHEIC,
MCIIOJIB30BaTh JaHHBIE TIPU PEIICHUU 3a]1a4.

Harasiinas reomerpust

ITonp30BaThCA r€OMETPUYECKUMH IOHATUAMMU: TOUYKA, IIPsAMasi, OTPE30K, JIyd, yIodl,
MHOI'OYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTs HpUMEpPHI OOBEKTOB OKPYXAIOLIEr0 MHpa, HUMEKMUX (opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C YIVIaMU: BEpLIMHA CTOPOHA,
C MHOTOYTOJIbBHUKaMHM: YIoJI, BEpLIMHA, CTOPOHA, AUArOHAJNIb, C OKPYKHOCTBIO: Paguyc,
JIAaMETp, LEHTP.

N300paxaTh U3y4eHHbIE TEOMETPUUYECKHUE (PUTYPBI HA HETMHOBAHHOM M KJIETYATON
OyMare ¢ MOMOUIBIO HUPKYJISI U TUHEUKH.

Haxomuth nOivHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C TMOMOIIBIO

JIMHEWKH, CTPOUTB OTPE3KHU 3aJaHHOM JIUTMHBL; CTPOUTH OKPY’KHOCTH 3aIaHHOTO PaJunyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MPSMOYTOJIBHMKA, KBaapara I UX
IIOCTPOEHMS, BEIYMCIICHUS ILIOIAAN U IIEpUMETpA.

Bbluucnsate nepuMeTp W IUIOWIAAL KBajapaTa, NpsIMOYTOJbHUKA, Quryp,
COCTABJICHHBIX U3 IPSIMOYTOJIbHUKOB, B TOM YHucIie GUryp, n300paxEHHbIX Ha KJIETYATOU
Oymare.

ITonp30BaTbC OCHOBHBIMM METPUYECKMMM E€IUHULIAMM W3MEPEHUs JUIMHBI,
IJIOIA/IN; BBIPAKATH OJJTHA €IMHUIIbI BEJIMYMHBI Yepe3 IPYyTHE.

Pacno3naBate mapaienenunen, KyO, MCMONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHHUsI, HAXOIUTh U3MEPEHHUS MMapasuieienuIena, Kyoa.

Boruncnsate 00bEM KyOa, mnapajuienenunena Mo 3aJaHHBIM  HM3MEPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

Pemlare HecnmokHbBIE 3alaud  HA M3MEPEHUME TEOMETPUYECKUX  BEJIMYUH
B IIPAKTUYECKUX CUTYaLIMSIX.
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[IpeameTHBIE pE3yabTAaThl OCBOCHUS TPOrPAaMMbI y4E€OHOTO Kypca K KOHILY
oOydeHus B 6 Kjacce:

Yuciia 1 BbIYUCICHUSA

3HaTh M IIOHUMAaTh TEPMHUHBI, CBS3aHHBIE C pA3JIMYHBIMM BHUJAMM YHCET H
criocobaMy UX 3amucH, MEPEeXOIUTh (€CTU 3TO BO3MOXKHO) OT OJHON (OPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHUBATH U YIOPSAJOYUBATS LIETIbIC YMCIIA, OOBIKHOBEHHBIE U JECITHUHBIE APOOH,
CpPaBHHBATh YMCJA OJTHOTO M Pa3HBIX 3HAKOB.

BrImonHsATe, coueTasi yCTHBIE M MMCbMEHHBIE TPUEMBI, apu(METHIECKIE TeHCTBUA
C HaTypaJbHBIMU W II€JIBIMM YHCJIAMHU, OOBIKHOBEHHBIMH M JECATHUYHBIMH APOOSIMH,
ITOJIO’KATEJIBHBIMU U OTPULIATEIIBHBIMU YHCIIAMM.

BprunciATh 3HaYEHUs YUCIOBBIX BBIPAKECHUM, BBIIOJIHATH IPUKUAKY U OLICHKY
pe3ysibTaTa BBIYMCIECHUH, BBIIOJIHATh MNPEoOpa3oBaHMsl YHCIOBBIX BBIPAKEHUHN
Ha OCHOBE CBOMCTB apu(PMETHUECKUX IEUCTBHIA.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €I YHCIOM H
n300paxkaTh YUCJIa TOUKAMU Ha KOOPJAMHATHOM MPSIMON, HAXOAUTh MOYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU JTOMN
TOYKHU.

OKpyIJITh LENbIe YUCIIa U JECATUUHBIE APOOU, HAXOAUTh NPUOIMKEHUS YUCEIL.

YucioBbie M OyKBEeHHbIE BHIPAKEHU S

[TonumaTe W ynoTpeOJATh TEPMHHBI, CBSI3aHHBIC C 3aMHCBIO CTCIEHU 4YHCIIA,
HaxOJWTh KBaJpaT M KyO 4YHCIA, BBIUMCIATH 3HAYCHUS YHCJIOBBIX BBIpaKCHUH,
COJIEpIKaIllUX CTETICHHU.

[Tonp30BaThCs TpPU3HAKAMH JCIUMOCTH, PaCKJIaJbIBaTh HATypajbHbIE 4YHCIA
Ha MPOCTHIE MHOXKHUTEIIHU.

[Tonb3oBaThca MacITabOM, COCTABIIATH MPOMOPIIMU U OTHOIICHHUS.

Ucnonb3oBaTh OyKBBI Jisi OOO3HAYEHHUS YUCENT TPHU 3alUCH MaTeMaTUYECKHUX
BBIPAXKEHUN, COCTaBJISITh OYKBEHHBIC BbIpaxK€HUSI U (OPMYJIbI, HAXOIUTh 3HAUCHUS
OYKBEHHBIX BBIPQXCHUM, OCYIIECTBIIAS HEOOXOIUMBIC TTOACTAHOBKHU M IIpeoOpa3oBaHusI.

HaxoauTs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TekcToBbIX 32124

Pemats MHOTOIIarOBBIE TEKCTOBBIE 33Ja4H apU(PMETUUECKUM CIIOCOOOM.

Pemarp 3amaun, cBA3aHHBIE C OTHOIIEHHEM, MPOMOPLUOHAIBHOCTHIO BEJIMYUH,
MPOIIEHTaMH, PEIlaTh TPU OCHOBHBIC 3a/1a4M Ha APOOH U TIPOIICHTHI.

Pematp 3amaun, comeprkaiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpeMsi, pacCTOSHUE, II€HAa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTb, BpPEM,
o0béMa paboThl, HCHOJIB3Ys apumeTuyecKkue JeHCTBUS, OLEHKY, MNPUKUAKY,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUS] COOTBETCTBYIOIUX BEJIUYHH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHUS TI0 YCIOBUIO 33a4H.
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W3Bnekats nHPOpMAIIHIO, TPEICTABICHHYIO B TAOIUIaX, HAa TUHEHHOMN, CTOI0YaTON
WM  KPYroBOM  JuarpaMmax, HHTEPHPETUPOBATH  MPEACTABICHHBIC  JIaHHBIC,
MCIOJIb30BaTh JAHHBIC IPU PEIICHUM 3a/1a4.

[IpencrapisaTh WHGOPMAIIUIO C TMOMOUIBIO TaOJUWIl, JUHEHHOW M CTOJOYATOM
JIAAarpaMM.

Harasignas reomerpust

[IpuBoauTh mpUMEPHl OOBEKTOB OKPYXAIOMIET0 MHpa, HMEmuX (opmy
U3YYEHHBIX T€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTyp, TPUMEPHI PaBHBIX
U CHMMETPUYHBIX (pUryp.

N300paxxaTh ¢ MOMOIIBIO HUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeT4aToi Oymare M3y4deHHbIE IIJIOCKHE reomMeTpuieckue (Gurypsl U KoHpurypaium,
CUMMETPUYHbIE (DUTYPBI.

[Tonb30BaTbCAd TE€OMETPUUYECKUMHU MOHATUSIMH: PABEHCTBO (UTYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMUHOJOTHIO, CBA3AHHYIO C CHMMETpPUEH: OCb CHMMETPHUH, LIEHTP
CUMMETPHHU.

HaxonuTth BeIMYHUHBI YTIIOB U3MEPEHUEM C IOMOUIBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI
3aJIaHHOM BEJIMYMHBI, IIOJIB30BAaThCSA IPU PEIICHUM 337ad IPaayCHOM MEpOH YTIIOB,
pacro3HaBaTh HAa YEPTEKAX OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYIION YIJIBL.

BbluucnsaTe  JUIMHY JIOMaHOM, TNEpUMETP MHOIOYTOJbHUKA, IOJb30BAaThCS
€AVHUIIAMU W3MEPEHMs JUIMHBI, BbIpaXaTb OJHM €IMHMIBI U3MEPEHUS JUIMHBI 4epes3
JpyTHE.

Haxonnutb, ncrons3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS
TOYKaMH, OT TOUKH 10 IPSIMOM, IMHY MTyTH Ha KBAJIPaTHOU CETKeE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pa3OueHue Ha  NPSAMOYTOJIBHUKW, HAa  paBHble  (UIYphl, JOCTpauBaHUE
N0 TMPSAMOYTOJIBHUKA, I0Jb30BATHCSI OCHOBHBIMHM €IMHULIAMH W3MEPEHHMs ILIOLIA/H,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN YepEe3 IPYyTHe.

Pacrio3naBaTh Ha MOJENAX M M300pKEHUSAX MNUpPaMHUIy, KOHYC, LMJIUHJIP,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTs Ha KJIeT4aTol Oymare mpsiMOYyTroJIbHBIN MapaslieeuIne].

Boruucisate 00bEM  MPSMOYToONbHOTO Mapajiefenunena, Ky0a, IMOJb30BaThCs
OCHOBHBIMU E€AMHUIIAMU U3MEPEHUS 00bEMA;

Pemate HeECHOXKHBIE 3aJa4d Ha HAaxOXJIEHUE TI€OMETPUYECKHUX BEIUMYHH
B [TPAKTUYECKHUX CUTYyaIUX.
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®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIACC
HaumenoBanue paznena |Konnuectso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YYAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
HatypanpHble uncna. 43 Jecsatnunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;

JlelicTBUs ¢ HATYpAJIbHBIMH
YUCIIAMU

CUCTEMA CYUCIICHUSL.
Psan HaTypanpHBIX
YHUCE.
HarypansHbii psa.
Yucno 0.
Harypanbnsbie yucia
Ha KOOPAWHATHOU
MPSIMOU.

CpaBHeHue,
OKpPYIJICHUE

HATypaJIbHBIX YU CETL.

Apudpmernyeckue
JICUCTBUSI

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJISI TPU CII0KEHU U
U YMHOEHUH,
CBOMCTBA €IUHHIIBI
MIPU YMHOKEHUHU.

NpeaIaraTh 4 00CyKIaTh COCO0bI yIOPSIOYNBAHUS YU CEL.
MN300paxkaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YUCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBath cBOCTBAa HaTYpabHOTO psifa, unucen 0 m 1
IIPU CJIOKEHUU U YMHOXKEHUU.

Hcnonb30BaTh NPaBUIIO OKPYTIIEHUS HATYPaJIbHbIX YUCEN.
BpIinoiHATHL apupmMeTnyecKue 1ecTBUS C HATyPAIbHBIMU
YUCJIAMH, BBIYMCISATHh 3HAYEHUS YUCIOBBIX BbIPAXKEHUIN

CO CKOOKaMH U 6e3 CKOOOK.

3anuceIBaTH NPOU3BEACHNE B BUJE CTEIICHH, YUTATh
CTENEeHU, MCMOJIb30BATH TEPMHUHOJIOTHIO (OCHOBAHUE,
IIOKAa3aTellb), BBIYUCIAATH 3HAYCHUS CTECIICHEM.

BbInoJHATH NPUKUAKY U OLEHKY 3HAaYE€HUN YUCIIOBBIX
BBIPAKEHUI, MPEAJIATATh U IPUMEHATh NPHUEMbI IPOBEPKH
BBIUYKCIICHUN.

Hcnonab3oBaTh NpU BHIYUCIEHUAX IEPEMECTUTETHLHOE U
coueTaTeIbHOE CBOMCTBA CIIOKEHUS M1 YMHOXKEHUS,
pacIpeneIuTENIbHOE CBOUCTBO YMHOXKEHNS; GOPMYJIMPOBATH
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®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

ITepemecTurensHOE
Y COYETATEIbHOE
CBOMCTBA CJI0KEHUSA
1 YMHOKEHUSI,
pacIpeeTuTeIbHOe
CBOMCTBO
YMHOKEHHS.
Jemurenu u
KpaTHBIE YUCTIa,
Pa30KEeHNE YUCa
Ha MHOKHUTEJIH.
Henenue

c ocrtatkoM. [IpocTteie
Y COCTaBHBIC YHCIIA.
[Ipu3Haku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypajibHbIM
TOKa3aTeJIeM.
HucoBbie
BBIPAYKCHHUS;
MOPSIAOK IEUCTBUM.
Penienue TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUe

U IPUMEHATH MPaBUJIA TPEOoOPa30BaHUS YUCIOBBIX
BBIP2XEHUI Ha OCHOBE CBOMCTB aprU(PMETHUECKUX JICHCTBUH.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATb TMIIOTE3bI, POPMYJIUPOBATH 0000 IIIEHUSA U
BbIBO/IbI 10 PE3YJIbTATAM IIPOBEIEHHOTO UCCIEA0BAHMUS.
D®opMyJIHPOBATH ONPeIeSIeHUs JICIUTENS U KPAaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE Y COCTABHBIE YKCIIA; (POPMYJIHPOBATH H
NMPUMEHATH NPU3HAKM JISIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOYKUTEIN; HAXOAUTb OCTATKU OT JAEJICHUS U HETIOJIHOE
YacTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HaTypaJIbHbIX YHCJIAX, MPUBOJAUTH NPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBars MmaTeMaTUu4YeCKHe MPeIJI0KEHUS

C IOMOIIBIO CBA30K «W», KHIIN», «ECIIH. .., TO...».

Pemats TekcTOBbIE 3a/1aun apU(DMETHIECKUM CITIOCOOOM,
HCMO0JIb30BATh 3aBUCUMOCTH MEXK/ly BEIMUMHAMU (CKOPOCTb,
BpeMsi, paCCTOSIHUE; 1IeHa, KOJIMYeCTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTHpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAYy BEJIUUYNHAMHU,
CTPOMTH JIOTUYECKYIO LENOYKY PACCYKIACHUM.
MoaeaupoBaTh X011 pEIICHUS 3a/1a4 C IOMOILIBIO PUCYHKA,
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JICNCTBUS,
Ha IBIDKCHUC U
MOKYIKH

CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3dupaTh, OEHUBATH PA3IIMYHBIE PELICHUS,
3aMKMCH PEUIEHUI TEKCTOBBIX 3a/1ay.

Kpuruyecku oueHMBaTh NOJYyYEHHBIN PE3YyJIbTAT,
OCYLLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSI OTBET HA
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OIINOKH.

PemaTe 3a7aun ¢ momMoIibio nepedopa Bcex BOZMOKHBIX
BapUaHTOB.

3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETHKI

Harnsannas reometpus.
JIvHUYM Ha TOCKOCTH

12

Touka, npsmas,
OTPE30K, JTyY.
JlomaHas.
N3mepenune nyiHbI
OTpE3Ka,
METPUYECKHUE
CIMHMIIBI
W3MEPEHUS JJIUHBI.

OKpy HOCTb U KPYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEWN.
VYron. [psamon,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBI.
W3mepenne yrios.

Pacno3naBaTth Ha yepTekax, pUCyHKaX, ONUCHIBATh,
UCIIOJIb3YsI TEPMUHOJIOTHIO, 1 M300PaKaTh C IOMOIIbIO
YepTEKHBIX THCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yTOJ]1, JOMaHY0, OKPYHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMeEPBI O0BEKTOB pEaTbHOTO
MHUpa, UMEIOIINX (GOpMY U3yUEHHBIX (PUTYp, OLIEHUBATH UX
JIMHENHBIE pa3MEpBL.

Hcnonb30BaTh JUHEWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUJIS1 TOCTPOEHHUS K U3MEPEHUS: H3MEPATH JJIMHY OTPE3Ka,
BEJIMYMHY YIJ1a; CTPOUTH OTPE30K 3aJaHHOM JJIMHBI, YTOJ,
3a/ITAHHOM BEJIMUMHBI, OTKJIAABIBATD IUPKYJIEM PaBHbIC
OTpE3KH, CTPOUTH OKPY’KHOCTb 3aJaHHOI'O pajinyca.
N306paxath KOHPHUTypaLTHH TEOMETPUIECKUX (PUTYD

13 OTPE3KOB, OKPY>KHOCTEW, UX YaCTEHW HA HEJIMHOBAHHOMN U
KJIeTYaTol OymMmare; npeajiaraTb, ONMChIBATH U 00CYKAAThH
CI0Co0bI, AJITOPUTMBI IOCTPOCHHUS.

Pacno3naBaTh M H300pakaTh Ha HEJIMHOBAHHOW U
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[IpaxTrueckas
paboTta
«ITocTpoenne
YTIIOB»

KJIETYaTO OyMare npsiMoM, OCTPbII, TYIOM, pa3BEPHYTHIN
YTIIbl; CPABHUBATH YTJIBL.

BbI4uCJIATH IJIMHBI OTPE3KOB, JIOMaHbIX.

IloHuMaTh M MCNIOJIB30BATH NP PELICHUM 3214
3aBMCUMOCTH MEXy €IMHUIIAMU METPUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B PA3JIMYHBIX €IMHULIAX U3MEPEHUSI.
HUccaenoBath GUrypsl 1 KOHQUTypauu, UCIONb3Ys

1M (pPOBBIE peCcypChl

OOBIKHOBEHHBIE 1pOOU

48

Hpo6s. [IpaBunbHbIe
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBIYMTAHUE
O0OBIKHOBEHHBIX
npo0Oeit. CMmerranHas
JIpo0b. YMHOKECHHUE
U JeJICHUe
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ TpoOH.
Penienue TeKCTOBBIX
3aJ1a4, COJep KaIluX
npobu. OCHOBHBIE

MopeanpoBaTthb B rpauecKoil, IpeIMeTHON (opMe,

C ITIOMOIIIBIO KOMIIBIOTEPA ITOHATHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOM JPOOKIO.

YurtaTh U 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS APOOECH.

N3006paxkaTh 0OBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPAWHATHOM NPSIMOM; MCIOJIb30BATH KOOPIMHATHYO
NPSAMYIO JJI CPaBHEHHUS IpOOEH.

®opMyIHPOBaTH, 3aNIUCHIBATH € MOMOIIbI) 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU 1p0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OH JIsl COKpAIeHUst IpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HaMEHATEJIO.

IIpeacTraBiasiTh CMEIIAHHYIO APOOH B BUI€ HEMPABUILHOM U
BBIJICIISATH 1IEJTYI0 YacTh YKCiIa U3 HeNpPaBUIbLHON APOOH.
BoinoiHATH apudmMeTnyecKue 1eiCTBUs

C 0OBIKHOBEHHBIMH JPOOSMU; MPUMEHATH CBOMCTBA
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3a/1a4uu Ha IPoOHu.
[IpumeneHue OyKB
JUISL 3aIHACH
MaTEeMaTUYECKUX
BBIPAKEHUU U
MIPEIJIOKECHU N

apu(PMETHICCKUX JEHCTBUN JJI PAIIHOHATH3AIIH
BBIYMCIICHUM.

BbINOJIHATH NPUKUAKY U OLIEHKY PE3YyJIbTaTa BHIYUCICHUM;
NpeaIaraTb U MPUMEHSTh NPUEMbI IPOBEPKU BHIYUCIICHUIA.
IIpoBoauUTH KCC/IeIOBAHUA CBOICTB ApOOEH, ONTUPasCh

Ha YHCIIOBBIE SKCTIEPUMEHTHI (B TOM YHCJIIE C IOMOIIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAaHUS

0 Apo0sX, NPUBOAUTH PUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BbICKA3bIBAHUM.

Pemats TeKCTOBBIC 3a/1a4u, COACPIKAIINE TPOOHBIC TaHHBIC, U
3a71a4M Ha HaX0XKJACHHUE YaCTH LEJIOT0 U LIEJIOro M0 €ro YacTH;
BbISIBJISITH MX CXO/JICTBA U Pa3JINYUs.

MopaeaupoBarh X0 PEIICHU 3aa41 ¢ TOMOUIBIO PUCYHKA,
CXEMBI, TaOJIMIIEI.

IIpuBoauTh, pa3dupathb, OLEHUBATDH PA3JIMYHbBIC PEILICHNUS,
3aIllMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku onieHUBaTh NIOJYYCHHBIN PE3YyJIbTAT,
OCYILIECTBIISITH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OITNOKH.
3HAKOMHUTBHCS C UCTOPHUEi pa3BUTHS apUPMETHKU

Harnsanas reomerpust.
MHOroyrojasHUKH

10

MHOTroyrojbHUKH.
YeTsIpEXYroIbHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCNOJIb3YS TEPMUHOJIOTUIO, H300paKATH

C MOMOILBIO YePTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBAPaTa,
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pabota
«ITocTpoenne
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMU

HAa HEJIMHOBAHHOU
Oymarey.
TpeyronpHuK.
IImomane n
TIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€ AMHUIIBI
V3MEPEHUS
TTOIIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIBbHUKA, OLEHUBATH UX JIMHEHHBIE Pa3MEPBI.
BbI4ucjasTh: IepuMeETp TPEyroJbHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYT'OJIBHUKA; TUIOIIAb IPSMOYTOJIbHUKA, KBaapaTa.
M300paxaTh OCTPOYIOJIbHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEJIMHOBAaHHOM M KJIETYATOM Oymare KBajaparT u
MPSAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HcciienoBats cBOMCTBA IPIMOYTOJIbHUKA, KBaJIpaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS], MOJEIINPOBAHNUS;
CPaBHUBATh CBOMCTBA KBAJPATa U IMPSIMOYTOJIbHUKA.
KoncrpynpoBath MaTeMaTH4YeCKHE NPEAT0KECHUS

C ITOMOIIIBIO CBSI30K «HEKOTOPBI», «J11000i1». Pacmo3naBath
VMCTUHHBIE U JIOKHBIE BBICKA3bIBAHNSI O MHOTOYT'OJIbHUKAX,
NPUBOJAUTH NPUMEPBI U KOHTPIPUMEPHI.

HcciienoBarh 3aBUCMMOCTD IUJIOIIAIHA KBAApaTa OT JJIMHbI
€ro CTOPOHBI.

HNcnonb30BaTh CBOMCTBA KBAIPATHON CETKU IS IOCTPOCHUS
¢buryp; pa3ouBaTh NpSIMOYTOJBHUK HAa KBAJPATHI,
TPEYTrOJIbHUKHU; COCTABJIATH QUTYPHI U3 KBAaJIPaTOB U
IPSIMOYTOJIBHUKOB U HAaXOAUTh UX IUIOIA/b, pa30uBaTh
(burypsl Ha IPSIMOYTOJIBHUKU U KBaJAPAThl U HAXOJAUTh UX
IIJIOILA/b.

BripaxaTh BeJIMUMHY IUIONIAU B PA3JIMYHBIX €IMHULAX
MU3MEPEHUS METPUUECKON CUCTEMBI MED, IOHUMATH U
HCIO0JIb30BATh 3ABUCHMOCTH MEXy METPUUECKUMHU
EAVHUIIAMU U3MEPEHUS IIIOIIAIN.
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIATN U
nepUMeTpa B MPAKTUIECKUX CUTyalusax. PemaTs 3agqauu

U3 peajbHOU KU3HH, MPeAJIaratb H 00CyKIaTh pa3iudHbIe
CIOCO0BI PEIICHUS 3a/1a4

JlecsaTuaHbIC IPOOH

38

JlecsT4Has 3aUCh
npo0Oeii. CpaBHEHUE
JECATUYHBIX
JpOOeH.

JlenicTBus

C JIECATUYHBIMH
JIPOOSIMH.
OxkpyrieHue
JECATHYHBIX
JIpOOeH.

Penienue TeKCTOBBIX
3a/1a4, CoACpIKaIINX
npoou. OCHOBHBIE
3aJlayu Ha ApooH

IIpencraBiasiTh JECATUUHYIO IpOOb B BUJIE OOBIKHOBEHHOM,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YHOOPSIAOUMUBAHUS IECATUYHBIX APOOEH.

N300paxaTthb necaTUYHBIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BoIsIBASITH €X0ACTBA M PA3JIMUMS TPABUIT apUPMETHIECKUX
JIEUCTBUY C HATYPAIbHBIMHU YHCIIAMH U AECATUYHBIMU
JIpoOsiMU, OOBACHSTH UX.

BoInosHaTh apudmMeTndecKre 1eMCTBUS C IECITUIHBIMU
JpoOsIMU; BBHINOJIHATH NPUKWAKY U OLEHKY pe3ysibTaTa
BBIYMCIICHUM.

IIpumeHsTH cBONCTBA apuPMETHIECKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCIICHU.

I[IpuMeHATH NPABUJIO OKPYIJIEHHUS JIECITHUYHBIX APOOCH.
IIpoBoauTH MCCJIEIOBAHMSI CBOMCTB JCCATHUYHBIX IPOOCH,
OTMPAsICh HAa YNUCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C MIOMOIIbIO KOMITBIOTEPA), BBIAIBUTATh TMIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3naBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULAHUS BBICKAa3bIBAHUM.

25



®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

PemaTh TEKCTOBBIE 3a7a4H, COIEpKAIINE APOOHBIE JaHHBIE, U
Ha HaXOXKIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITH MX CXO/JICTBA U PA3JINYMA.

MopeanpoBaTh X0/ PELICHU 3a4a41 C TOMOILBIO PUCYHKA,
cxeMmbl, Tabnuiel. [lpuBoanTH, pa30MpaTh, OLEHUBATH
pa3uYHbIC PEIICHHMS, 3aIIUCH PEIIEHNI TEKCTOBBIX 33/1a4.
OnepupoBath IpOOHBIMU YHUCIIAMU B PEATbHBIX KU3HEHHBIX
CUTyalUsIX.

Kpuruyecku oueHuBaTh IOJy4YCHHBIN PE3YIbTAT,
OCYUIECTBJISITH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLIHNOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETHKI

Harnsinnas reometpusi.
Tena u purypsi
B IPOCTPAHCTBE

MHOrorpaHHUKH.
N3o6pakenue
MHOT'OTPaHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TeJl.
IIpssMOyTOJIBHBIN
napajuiejenumnes,
ky0. Pa3BépTku kyOa
Y Mapajuiesenuesa.
IIpakTnyeckas
pabota «Pa3BépTka
KyOay.

O0nBEM KyOa,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPY/KAKOLIEM
MHpe NPSIMOYTOJIbHBIN Mapaenenumnes, Kyo,
MHOTOI'PAaHHHKH, ONIMCHIBAThH, HCIOJIb3YSl TEPMUHOJIOTHIO,
OLICHMBATh JIUHEHHBIE pa3MEpPHI.

IIpuBoauTHL NpUMeEpPbI 0OBEKTOB PEATLHOTO MUPA, UMEIOIINX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO Napasuieenuiea,
KyOa.

N300pazkaTh Ky0 Ha KJIeTUaTON Oymare.

HccnenoBathb cBoiicTBa Ky6a, MIPSIMOYTrOJIbHOTO
napajuieienunea1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MogeanpoBathb Ky0 U napajvieiaenunes
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJIETTUPOBAHUSI.
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PSIMOYTOJIBHOTO
napasulesIenuIne1a

HaxoanTh n3MepeHus, BBIYUCIAATH IUIONIA/1b TOBEPXHOCTH;
00bEM Ky0a, MpsMOYTOJIBHOTO Napasliesenunesa;
HCCIe0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JIMHBI €T0
pedpa, BBIABUTATh M 000CHOBBIBATH THIIOTE3Y.
Hao0uronaTh 1 NPOBOAUTH AaHAJOTUM MEX]Y TOHATUAMHU
IoIaau 1 00bEMa, epuMeTpa 1 oA 1 IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOT'PaHHHKAaX, MPUBOAUTH NIPUMEPHI U KOHTPIIPUMEDHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BbICKA3bIBAHUM.
Pemars 3a1a4M U3 peasIbHON KU3HH

[ToBTOpEeHuE U 0000IICHHE

10

IToBTOpEHue
OCHOBHBIX IOHATUH
U METOJIOB Kypca

5 xnacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHNS BBIPAXKEHUM, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIE U JECATUYHbBIC IPOOH,
BBITNIOJIHATH MPE0OPA30BAHMS YUCETT.

Bri0upaTh cn10cod cpaBHEHNsI YUCE, BBIYUCICHHM,
NPUMEHSTDH CBOICTBA apU(METUUECKUX JCHCTBUIN

JUISL pallMOHAIM3alH BEIYMCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JTEUCTBUM U
CaMOMPOBEPKY PE3YyJIbTATA BEIYMCICHUM.

Pemars 3aga4um 13 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA [T PELICHUS 3a/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

Pemarts 3a1aun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIOCOo0bI pEUICHUS 3a/1a41, BBIOMPATh PAllHOHAIbHBIN
Crocoo

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170
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6 KJIACC
HaumenoBanue pazaena |KonnuectBo OcHOBHOE OCHOBHBIE BU/IBI JICATEIIBHOCTH 00yYaIOIIUXCs
(Tembl) Kypca 4acoB coaepKaHue

HartypanpHbie yncia 30 Apudmernueckue BoinosHsaTh apudMeTnyecKkne 1eiicTBUA ¢ MHOTO3HAYHBIMU
JeHCTBUA HaTypaJbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIpAXXEHUN CO CKOOKaMU U 0€3 CKOOOK; BLIYUCIATH
HaTypaJbHBIMHU 3HAYEHMS BBIPOKCHUH, COJEpKAIINX CTEIICHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YMCIOBBIX
BBIPKECHMUSI, BBIPAKCHUI, MPUMEHATH NPHUEMBI IPOBEPKHM PE3yIbTaTa.
MOPSZIOK IEMCTBUH, Hcnonb30BaTh NPU BLIMUCTEHUSX TIEPEMECTUTEIBLHOE U
HCITOJIb30BaHHE COYETaTEJIbHOE CBOMCTBA CIIOKEHUS U YMHOYKEHUSI,

cko0ok. OKpyryieHHe
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OOIIMH JEeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlenuMocTh CyMMBI U
MIPOU3BEACHUS.
Jenenune

C OCTaTKOM.
Pemenune TeKCTOBBIX
3a71a4

pacrpeeIuTeIbHOe CBOMCTBO YMHOKEHUSI OTHOCUTEIIBHO
CJIOXEHUS1, CBOMCTBA apU(PMETUUYECKUX ACHUCTBUH.
HccaenoBaTh 4rCIIOBBIC 3aKOHOMEPHOCTH, ITPOBOIUTH
YHUCJIOBBIC IKCTICPUMEHTHI, BBIIBUTATh M 000CHOBBIBATH
TUIIOTE3bI.

dopMyTHPOBATH ONPeieJIeHUs JICITUTENIS U KPaTHOTO,
HauOOIBIIETO OOIIETO JACIUTENS U HAaUMEHBIIIETO 00IIEero

KpaTHOTI'O, IIPOCTOTO U COCTABHOI'O YMUCEJI; UCITI0JIb30BATh OTU

IMOHATHA IIPpU PCIICHUHA 3a/1a4.

IIpuMeHsATH aJITOPUTMBI BEIUHUCIIEHUS HAMOOJBIIETO 00I1IEro

JICIUTENI 1 HAMMEHBILEro 00I1ero KpaTHOTO IBYX YUCE,
QITOPUTM PA3JIOKEHHS YHUCIIa HA TIPOCThIE MHOKUTENH.
HccaenoBathb ycioBus 1eIUMOCTA Ha 4 U 6.
HUccaenoBartp, 00cyxaarb, GopMyJMpoBaTh U
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000CHOBBIBATH BBIBO/I O YETHOCTH CyMMBI, TPOU3BEICHHUS:
JIBYX YETHBIX YUCE, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOTO YHCEIL.

HcciienoBath CBOMCTBA JETMMOCTH CYMMBI U IPOU3BEICHUS
YHUCEN.

IIpuBoaUTH NpUMeEPHI YUCET C 3aJJaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKIACHUS

O CBOMCTBAx 4ucCell, ONMPOBEPraTh HEBEPHBIE YTBEPKIACHUS
C ITIOMOIIBKO KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTH4YeCKHE NPEIJI0KEHUS

C IIOMOIIBIO CBA30K «W», «UJIN», KECIH. .., TO...».

PemiaTh TeKCTOBBIE 331a4H, BKIIFOYAOIIUE TTOHATUS
JETUMOCTH, apu(PMETUUECKUM CIIOCOOOM, UCTIOIB30BaTh
repedop BCeX BO3MOXKHBIX BAPUAHTOB.

MoaeaunpoBarh X0 PEUICHUS 3a4a4M C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JTUYHBIC PEIICHNUS,
3aIllMCH PEIIEHUI TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHUBaTh NOJIYUYCHHBIN PE3yJIbTaT, HAXOAUTH
OIMOKH, OCYILIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsgnast reomerpusi.
[IpsiMbIE HA IIIIOCKOCTH

[IepienauKynsIpHBIE
psIMBIE.
[TapannenbHbie
npsiIMBbIE.
Paccrosnue mexny

Pacno3naBaTth Ha yepTexax, pUCyHKAxX CIlydau B3AMMHOI'O
PACIIOJIOKEHUS JBYX MPSIMBIX.

MN300paxkaTh ¢ NIOMOLIBIO YePTEKHBIX MHHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTyaTol Oymare JBe epeceKaroImecs
IIPSIMBIE, [1BE NTapaJUICIbHBIC NIPSIMbIE, CTPOUTH IIPSIMYIO,
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JIBYMsI TOYKAMH,
OT TOYKH J0 NPSAMOH,
JUIMHA MapuIpyTa

Ha KBaIPaTHOU CETKE

MEPIEHAUKYISIPHYIO TAHHOU.

IIpuBoauTH NpUMeEPHI NAPALIETBHOCTH U
NEPIEHANKYIJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYrOJIBHUKAX NEPIEHIUKYIISIPHBIE U
napajuienbHble cTOpoHbl. M300pasaTh MHOTOYTOJbHUKH

C HapaJuIeJIbHBIMU, IEPICHANKYJIIPHBIMU CTOPOHAMM.
Haxoaurhb paccTrosiHuE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSIMOM, ITIMHY ITyTH Ha KBaJAPATHOU CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpalleHue apooei.
CpaBHeHue u
YIOPSIOYMBAHUE
Tpo0ei.
HecsTuunbie podu
U MeTprUecKas
cucTeMa Mep.
Apudmernueckue
JICVUCTBUS

C OOBIKHOBEHHBIMH
U JICCATUYHBIMU
JTPOOSIMH.
OTHoIIeHHE.
JleneHue B JaHHOM

CpaBHUBATH U YNOPSA0YMBATH JIPOOH, BLIOMPATH CIOCO0
CpaBHEHUS IpoOeH.

IIpeacraBiasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npobeit 1 0OBIKHOBEHHBIC B BUIE ICCATUYHBIX, HCIO0JIb30BATH
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BATH JIECSITUYHBIC
JpoOH IMpHU MpeoOpa30BaHUH BEJIUYHUH B METPHUCCKOMN
CUCTEME MeEp.

BoinosHaTs apudmMeTnyeckue 1eHCTBUS

C OOBIKHOBCHHBIMH U JICCITUIHBIMU JTPOOSIMHU.

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOU, BHITIOJIHSTH
npeodpazoBaHusl 1pooeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apuPpMETUUECKUX JESHCTBUH JIJIs1 pallMOHAIU3AIUN
BBIYKCJICHUM.

CocTaBiasiTh OTHOIIEHUS U TPOTIOPIIUH, HAXOAUTH
OTHOIIICHUE BEJIMYWH, ISTTUTh BEJTUYUHY B JaHHOM
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OTHOILICHUHU.
Macmra0,
IIPOIIOPIIUSL.
[TondaTHe npoueHTa.
Brrancnenune
IIPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MIPOIICHTY.

Pemienune TekcTOBBIX
3a7a4, CoOAEepKaIuX
JpOOU U MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOILICHUMU.
HaxoauTh 3KcIepUMEHTAIbHBIM IIyTEM OTHOLIEHUE JJIMHBI
OKPYKHOCTH K €€ I1UameTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BETUIHH,
HAXOJAUTb MACIITA0 IJIaHA, KAPTHI U BBIYUCIISITH PACCTOSTHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATB, YTO TAKOE MPOIEHT, YIOTPEOIATH 000POTHI peun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BbIuncasiTh NPOLEHT OT YKCIA U YUCIIO TIO €r0 NPOLIEHTY.
Oxpyrasth 1poOU U TPOLIEHTHI, HAXOAUTH MPUOTUKEHUS
quced.

Pemats 3a1a4m Ha YaCTH, TPOLIEHTHI, MPONOPLIUH,

Ha HaXOXJICHHE IpoOu (MPOIIEHTa) OT BEIMYUHBI U BETUYHHBI
o e€ ApoOu (TIPoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIM4YMHA OT apyrou. IlpuBoauTs,
pa3doupaTh, OLEHUBATH PA3JINYHBIC PEIICHUS, 3aIUCU
PEIIEHU TEKCTOBBIX 3a/a4.

N3BaexkaTs uHGOpMANMIO U3 TAOJIUIl U AUATPAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

OTpeeNsTh HanOOoJbIee U HANMEHbBIIIECE

13 MIPEJCTABIICHHBIX JIAHHBIX

Harnsgnast reomerpusi.
Cummetpus

OceBast cuMMeTpHS.
LenTpanbHas
CUMMETPHUS.

Pacno3naBaTth Ha yepTeKaxX U U300pPAKCHUSIX, H300PAKATD
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(OTpE30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPUYHBIX
buryp.
[IpakTrueckas
paborta «OceBas
CUMMETPUS.
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTbh), CHAMMETPHUYHYIO JaHHOU OTHOCHUTEIBHO
MPSIMO, TOUKH.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBathb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO MPSMOIl; KOHCTPYHPOBATh F€OMETPUUECKUE
KOH(UTYpAaIMH, UCTIOTIB3Ys CBOMCTBO CAMMETPHUH, B TOM
YHCIIe C TOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath CBOWCTBA U3YUYEHHBIX QUTYD, CBA3AHHbBIE

C CUMMETpPHEH, UCIIOJIb3Ysl SKCIIEPUMEHT, HaOII0/ICHNUE,
MO/IEITUPOBAHUE.

O00CHOBBIBATH, OIPOBEPraTh C IOMOUIbIO KOHTPIPUMEPOB
YTBEPKACHUSI O CAMMETPUH PUTYD

Bripaxenus ¢ OykBamu

[Ipumenenue OykB
TUTSL 3aITUCH
MaTEMaTHYECKHUX
BBIPAXEHUU U
IIPEIOKEHUM.
bykBeHHbIE
BBIPAKEHHUS U
YHUCIIOBbIE
MOJICTAHOBKHU.
bykBeHHbIE
PaBEHCTBa,
HaXOXJICHUE
HENU3BECTHOTO

Hcnoan3oBaTh OYKBBI 7151 0003HAYCHUS YMCET, TP 3aITUCU
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUSI 110 YCIOBUIO 33]]a4H.

HccsienoBaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JISl UX 3aIKCH.

BbIuucasiTh 4UCIIOBOE 3HaUCHUE OYKBEHHOTO BBIPAXKECHUS
MIPU 3a/IaHHBIX 3HAYCHUSIX OYKB.

3anuceiBaTh POPMYJIBI: IEPUMETPA U TUIOIIAIN
MPSIMOYTOJILHUKA, KBaJIpaTa; JJIMHBI OKPY>KHOCTH, TUIOIIA TN
Kpyra; BbINOJHATH BLIMUCIEHUS 110 3TUM (popMyriam.
CocTaBasith popMyJibl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
KOJIMYECTBO, CTOUMOCTb; MPOU3BOUTEIBLHOCTD, BpEMS, 00bEM
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KOMITOHEHTA. palboThI; BEIOTHATH BBIYUCICHHUS IO 3TUM (opMyiaM.
DopMyJsl Haxoauth HEM3BECTHBIM KOMIIOHEHT apU(PMETHUECKOTO
NEeNUCTBUS
Harnsgaas reomerpus. 14 YeThIpEXYTroNIbHUK, MN300paxaTh Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare
@urypsl Ha IIIOCKOCTU MIPUMEPBI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeThIPEXYTOJIbHUKOB. | YETBIPEXYTOJIBHUKH C 3a/IaHHBIMU CBOMCTBAMM:
[IpssMOYTOJIBHUK, C HapaJUIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
TMaroHajeH.
W3mepenue yrios.
Bunnr
TPEYTOJIbHUKOB.
[Tepumetp
MHOTOYTOJIbHUKA.
[Tnowmane ¢urypsl.
dopmyIibl
IIEpUMETpA U

I (O1EN
IPSAMOYTOJIbHUKA.
[Tpubnmxeénnoe
U3MEPEHNUE IUTOIIA N
duryp.
[IpakTrueckas

CTOPOHAaMHU, MPSMBIMU YTIIAMU U JIp., PAaBHOOEIPEHHBIN
TpeyronbHUK. [lpeanarats U 00CyKaaTh cocoobl,
AJITOPUTMBI [TIOCTPOCHUSI.

UccaenoBath, UCTIOIB3YS HKCIIEPUMEHT, HA0IIOACHHE,
MOJICTUPOBaHUE, CBOMCTBA MPSMOYTOJIbHUKA, KBApaTa,
pa30uBaTh Ha TPEYroIbHUKUA. OO0CHOBBIBATH, ONPOBEPTraTh
C IOMOIIIbIO KOHTPIPUMEPOB YTBEPKICHUS

O IIPSIMOYTOJILHUKE, KBaAPaTe, PACIO3HABATH BEPHBIC U
HEBEPHBIEC YTBEPKICHHUSI.

N3mepsATh M CTPOUTH C IOMOIIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;
pacno3HaBaTh OCTPHIE, IPSMBbIC, TYIIbIE, PA3BEPHYTHIE YIJIbI.
Pacno3naBathb, n300pakaTb OCTPOYTOJIbHBIN, IPSIMO-
YTOJBHBIN, TYTOYTOJBHBIN, pABHOOEAPEHHBIMN,
PAaBHOCTOPOHHUM TPEYTOJBLHUKH.

BbIuucasiTh IepuMeTp MHOTOYTOJIbHUKA, TUIOIIA
MHOTOYTOJIbHUKA pa30MEeHHEM Ha MPSIMOYTOJIbHUKH,
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pabora «ITnomanas
KpyTa»

Ha paBHbBIC (PUTYPBHI, UCTIOJIH30BATh METPUUCCKUEC €AMHUIIBI
M3MEpPEHUS JIJIMHBI U TUIOIIA/IN.

HUcnonb3oBaTh NpUOIMKEHHOE M3MEPEHUE JITUH U
IJIOMIA/ICH Ha KJIeT9aTol Oymare, mpuOInKEHHOE N3MEPEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAU Kpyra

[lonoxxurtenbHbIC U

OTPULATCIIbHBIC YMCJIa

40

Llenbie yucna.
Monayns yucna,
reoMeTpuyeckas
WHTEpIpeTarus
Motyisi. YuciaoBbie
MIPOMEXYTKH.
IonoxuTtenpHbBIC U
OTpHULIATETLHBIE
yucna. CpaBHEHUE
TTOJIOKUTEIBHBIX 1
OTPHULIATEITLHBIX
YHCe.
Apudmerndeckue
JICUCTBUS

C TOJIOKUTEIIHbHBIMU
U OTpHUIlATEIbHBIMHU
YHUCJIaMH.

Pemenue TeKCTOBBIX
3aJ1a4

IIpuBOoAMTH NPUMeEPHI UCTIOIBL30BAHUS B pEATIbHOM )KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJTOKUTEIIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMHU HA YUCIOBOM MPSAMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH NIPaBWIA CPABHCHUS, YIIOPAA0YMBATD LICJIbIE
YHUCIIa; HAXOAUTh MOJYJIb YUCTIA.

DopMyJIMPOBATH MPABMUJIA BEIYMCIICHUS C TTOJIOKUTETbHBIMU
Y OTPUIATEILHBIMU YUCJIAMH, HAXOAUTH 3HAYEHUSA
YUCJIOBBIX BBIPAKEHUM, COAEPKAIIUX TEUCTBUA

C MOJIOKUTEJIbHBIMU M OTPULIATEIbHBIMH YACIAMH.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHUsl CYMM M TIPOU3BEICHUI
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[IpencraBieHne qaHHBIX

[IpssmoyronbHas
cUCTeMa KOOPIUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
abcuucca u
OpJIMHATA.
CronGuaTsie U
KpYTOBbIC
JUarpaMmel.
[IpakTrueckas
pabora «Iloctpoenue
arpamMmm.
Pemenne TekcToOBBIX
3a/1a4, CoAEepKaIInX
JTaHHBIE,

OO0BACHATH M MJUTIOCTPUPOBATH MOHATHE IPSIMOYTOIBHOMN
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI 10 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIC THArPaMMBbl;
HHTEPNPEeTHPOBATH JJAHHBIC; CTPOUTH CTOJIOYATHIC
nuarpammbl. Ucnosib3oBaTh HHGOpMALHIO,
MIPECTABIICHHYIO B Ta0JUIIaX, HA TUarpaMMax JJIsl perieHus
TEKCTOBBIX 33]1a4 U 3a7a4 U3 peajbHON KU3HU

IIPEACTaBJICHHBIC

B Ta0IUIIAX U

Ha 1yarpammax
Harmsannas reometpus. [IpssmoyrosbHBIM Pacno3snaBaTth Ha yeprexax, pUCYHKaX, ONMUCHIBATH
@urypsl B IPOCTPAHCTBE napajuleIeuIes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, H300PakKaTh UX

KyO, mpu3ma,
nupamMua, KOHycC,
IWIAHID, TIap U
chepa.
Nzobpaxenue

OT PYKH, MOJIeJIMPOBATh 13 OyMaru, MiacTUINHA, TPOBOJIOKU
u 1p. [lpuBoauTs NpUMepPbI 00HEKTOB OKPYKAIOIIETO MHUPA,
UMeIMX (HOPMBI HA3BAaHHBIX TEJ.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pPa3BEPTOK
MHOTOTPaHHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
MoJIeJIeH
IIPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€IMHULIBI U3MEPEHUS
o0BbéMa. O0bEM
MPSIMOYTOJILHOTO
napajuieenunena,
Ky0a, popMyiibl
o0BéMa

N3yuaTh, UCTIOJIB3YS SKCIIEPUMEHT, HAOIIOAEHUE, U3MEPEHHUE,
MOJICJINPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BBISAABJISATH CXOACTBA U
Pa3IHYHUs: MEKIY IMPAMUAION U IIPU3MON; MEKIY
UUIMHAPOM, KOHYCOM U IIApOM.

Pacno3naBatsp pa3BEpTKH Napasuienenunena, Kyoa, npusmsl,
nupamMubl, KOHyca, HHUJINHAPA; KOHCTPYUPOBATH JAHHBIC
Tesa U3 pa3BEPTOK, CO3AABATh UX MOJEIH.

Co3aaBath MoJeJIM IPOCTPAHCTBEHHBIX PUTYp (K13 Oymaru,
IIPOBOJIOKH, TUTACTUJIMHA U JIp.)

N3mepsaTs HAa MoAeIsIX: ITTMHBI pEOEP MHOTOTPAaHHUKOB,
JaMeTp Iapa.

BeiBoauts popmyry 00bEMa IPSIMOYTOJILHOTO
napajuielenuneaa.

Boruunciasars no gpopmysam: 00bEM MPSIMOYTOIBHOTO
napajuiesenunena, Kyoa; uCrojb30BaTh €IMHULIBI U3MEPEHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABJICHHBIX U3 KYOOB,
napaJuIeenuIe 0B; pelaTh 3a1a4M C PEAIbHBIMU JAHHBIMU

[ToBTOpEHUE, 0000IICHHE,
CHCTEMATH3ALUS

20

[ToBTOpEHUE
OCHOBHBIX MOHSATHI
U METOJIOB KYpPCOB 5
1 6 KJIaCCOB,
0000111eHNE U
CHCTEMaTH3aIHs
3HAHUU

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypaJlbHbIE, LIEJIbIC, TOJIOKUTEIBHBIE U OTPULIATEILHBIE
Yucia, OOBIKHOBEHHBIE U ICCATUYHBIE IPOOH, BBITIOJIHSIThH
npeoOpa30BaHUs YUCENT U BHIPAKCHUI.

Bri0upaTth cniocod cpaBHEHUS YUCEN, BBIUUCICHH,
NPUMEHSTH CBOIicTBAa apu(PMETUYECKUX ACHCTBUI

JUISL pallMOHAIU3alH BEIYMCIICHUM.
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Pemarts 3agaum u3 peaqbHOU KU3HU, IPUMEHATH
MaTeMaTH4eCcKHue 3HAHUA JIJIsl pelIeHUs 3a7a4 U3 JPYrux
MPEIMETOB.

PemaTh 3a1a4u pa3HbIMH C1I0CO0AMU, CPABHUBATD,
BbLIOMPATH CNIOCOOBI PEIICHUA 3a/Ia4UH.

OcymecTBJIATH CAMOKOHTPOJIb BBIITOJTHSAEMBIX IEUCTBUN U
CaMOITPOBEPKY Pe3yIbTaTa BHIUYMUCICHUM

OBILEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170

37




denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIli YPOBEHB)

DOEJEPAJIBHASI PABOYAS IPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MHNOACHUTEJBHAS 3AIIMCKA

AnreOpa siBIIsIeTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa oOecreynBaeT M3y4eHHE IPYTuX AUCIHIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK H
TYMAaHUTAPHOI'O LUKIJIOB, €€ OCBOEHUE HEOOXOAMMO ISl IPOJOJDKEHUs 00pa30oBaHUs U
B TIOBCEJIHEBHOM u3HHU. Pa3BuTue y o0Oy4arolmMXcs HAyYHbIX MPEICTaBICHUN
O TPOUCXOKIACHUU U CYIIHOCTU alredOpandeckux aOCTpakiui, Croco0e OTpakKeHUs
MaTeMaTUYECKOW HAyKOW SBICHMM W TIPOILIECCOB B MpUPOAE M OOIEeCTBE, pPOJHU
MaTeMaTHYECKOro MOJCIMPOBAHUS B HAYYHOM TMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIILIICHUS, HEOOXOAUMBIX
TSl a[lafTalliyu B COBpEMEHHOM Iu(ppoBoM oO1iecTBe. M3yuenue anredpbl oOecrieunBacT
pa3BUTHE YyMEHHUs HaAOII0JaTh, CpaBHUBaTh, HAXOIAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QopMynupoBaTh yTBepxkaAcHUsA. OcBoeHHE Kypca anreOpsl
o0ecreynBaeT pa3BUTUE JIOTMYECKOIO MBIIIJIEHUS OOYYalOIIUXCA: OHU HMCHOJB3YIOT
JNETyKTUBHBIE W HWHIYKTUBHBIE pPacCyXACHHUsA, OO0O0OIIEHHNE U KOHKPETU3AIHIO,
abcTparupoBanue 1 aHanoruto. O0yueHue aaredpe npeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOATENbHON JeATEIbHOCTH OOYYAIOIINXCS, TTO3TOMY CaMOCTOSATENIbHOE PEIICHUE
3a/1ay SBJSIETCS peann3auuei AesiTeIbHOCTHOTO TPUHIMIA O0yUEHHUS.

B cTpykType mporpaMmbl yuyeOHOro Kypca «Airedpa» Ajisi OCHOBHOTO OOILIEro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKUE JTMHUH:
«Hucna v BBIYUCICHUSY, «ATeOpandecKue BEIPAKECHU, «Y paBHEHUS! 1 HEPABCHCTBAY,
«Dyuknuny. Kaxnas U3 3TUX COAECPKATEIBHO-METOJUYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMMOACHCTBYS C IPYTUMH €T0 JIMHUSMU.
B xone u3ydenust yaeOHOro Kypca o0yqaronaMcst TPpUXOIUTCSI JIOTHYECKH PacCyK1aTh,
HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3W ¢ ATUM B MNporpammy
y4eOHOro Kypca «Anredpa» BKIOYEHBI HEKOTOPBIE OCHOBBI JIOTHUKHU, MPEACTABICHHbBIE
BO BCEX OCHOBHBIX pa3feliax MaTEeMaTUYECKOro 0Opa30BaHUS U CHOCOOCTBYIOLIUE
OBJIAJICHUIO OOYYAIONIMMUCS OCHOB YHHMBEPCAJIBHOIO MAaTEMaTUYECKOTO  S3BIKA.
ConepxxaTeabHON U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca « ANredpay sIBIseTCs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxanve muHUA «YucCia U BRIYUCICHUS» CIIYXKUT OCHOBOM JUIsl JAIbHEHIIIEro
U3YYCHUSI MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYalOUUXCS JIOTHYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO yMEHHUS TMOJB30BAThCS  aNTOPUTMaMHU, a TaKke
MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIWUMBIX IJisi TOBCEIHECBHOW >KU3HHU.
Pa3BuTre TMOHATHS O 4YMClie HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUSI CBS3aHO
C paIMOHAILHBIMU U HUPPAIMOHAIILHBIMU YHUCIaMH, (OPMHUPOBAHUEM TIPE/ICTABICHUN
O JICWCTBUTEIBLHOM YHUCJE. 3aBEPIICHUE OCBOEHUS YHUCIOBOM JIMHUU OTHECEHO
K cpefHemMy 001eMy 00pa3oBaHHMIO.
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Copepkanue AByX anreOpandecKux JTUHUN — «AnreOpandecKkue BBIPOXCHHS» U
«YpaBHCHHSI W HEPABCHCTBA» CIOCOOCTBYET (OPMUPOBAHHUIO Yy OOydYaAIOIIUXCS
MaTeMaTUYEeCKOro anmnapara, He0OOX0JUMOTO JIJIsl pEIIeHUS 3a1a4 MaTeMaTUKH, CMEKHBIX
MPEAMETOB M TPAKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 001IIero
oOpa3oBaHus Y4EOHBIH MaTepuai TPYNIHUPYETCS BOKPYT PAMOHATBHBIX BBIPAKCHHM.
AnreOpa JI€MOHCTPUpPYET 3HAUYEHHE MATEMaTUKH KaK S3bIKa JUJIi TOCTPOCHUS
MaTEeMaTUYECKUX MOJIEJICH, OTIMCAHMSI TIPOIIECCOB U SIBJICHUH pealbHOTO Mupa. B 3amaun
oOy4deHus anredpe BXOAT TakKe NalibHENIIee pa3BUTHE aJITOPUTMUYECKOTO MBITUICHHUS,
HEOO0XOMMOT0, B YACTHOCTH, JUIsI OCBOEHUS Kypca MH(POPMATUKHU, U OBJIaJICHIE HABbIKAMU
JNeAYKTUBHBIX paccyxkaeHuil. IIpeoOpa3zoBaHne CHMBOJBHBIX (DOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUsI, CHOCOOHOCTEHM K MaTEMaTHYECKOMY TBOPUYECTRY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUeCKo JIMHUU HAIEJIEHO Ha TOJIyYCHHE
OOyYarOMIMMHUCS 3HAaHUM O GYHKIMUSIX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJIeTu
JUTSL OTIMCAHUS W WCCIACAOBAHMS Pa3sHOOOPA3HBIX IMPOIECCOB U SBICHUW B MPUPOIE U
oOmiectBe. M3ydenne Marepuana CrocoOCTBYET Pa3BUTHIO Y OOYYaIOIIMXCA YMEHUS
WCITOJIB30BATh PA3JIMYHbBIC BHIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATHKH — CIIOBECHBIC,
CUMBOJIMUECKHUE, TpaduuecKue, BHOCUT BKJIA] B ((OPMUPOBAHUE MPEACTABICHUN O POJIH
MaTE€MaTHUKHU B Pa3BUTUU ITUBWIN3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax M3ydaercs y4eOHBIN Kypce «Anredpay,
KOTOPBI BKJIIOYACT CICAYIONIMEe OCHOBHBIE pasfenbl coiepkanus: «Yucina u
BBIUHCIICHUS», «ANreOpanvyeckue BBIPAKCHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHKIIANY.

OOmiee 4YKMCIO YacOB, PEKOMEHIIOBAaHHBIX IS W3YyYEeHHUS Y4eOHOro Kypca
«Anredpay», — 306 vacoB: B 7 kimacce — 102 yaca (3 waca B Henmenmo), B 8 kiacce —
102 gaca (3 yaca B Hezent), B 9 kinacce — 102 gaca (3 yaca B HEJEIO).

COAEPXAHUE OBYYEHUA

7 KIIACC
Yucsia 1 BbIYUCTICHUSA

Jpo6u 0OBIKHOBEHHBIE U ICCATUYHBIE, IEPEX0]T OT OJHOM (HOopMBI 3amucu apodeit K
npyroi. IloHsiTME palMOHAIBHOIO YHCIA, 3alUCh, CPAaBHEHUE, YIOPSAOYUBAHUE
pallMOHAJIBHBIX 4Hucel. Apudmerhueckue IeUCTBUS C paIlMOHAIBHBIMU YHCIIAMH.
Pemenue 3ama4 3 peasbHON MPAKTUKKA HA YaCTH, HAa IPOOH.

Crenenb C HaTypaJbHBIM TMOKa3zaTeleM: OIpejeieHue, Mnpeodpa3oBaHue
BBIpQKEHUI Ha OCHOBE OMpENENICHMs, 3amuch Ooiblux yucena. [IporeHThl, 3amuch
MPOIICHTOB B BHJE JApoOM W JApoOW B BHUAE MPOIEHTOB. TpU OCHOBHBIC 3a/layd Ha
MPOIICHTHI, PEIICHUE 3a7]a4 U3 PeaTbHON MPAKTUKHU.

[IpuMmeHeHne TPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HAa MHOXXHUTEIH HATypalbHBIX
YUCE.

PeanbHbIe 3aBUCUMOCTH, B TOM YHKCIIE IPsMasi 1 0OpaTHAst IPOMOPITMOHATEHOCTH.
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AuredpanyecKkue BbIpaKeHHUs

IlepemeHHbIE, YHMCIIOBOE 3HAYEHUE BBIPAKEHUS C IEpeMEHHOU. JlomycTumsie
3HaYeHUsl NepeMeHHbIX. [IpeacraBieHue 3aBUCHUMOCTH MEXAY BEIMYMHAMU B BUJE
¢opmyinbl. Beruncnenus no ¢opmynam. IlpeobpazoBaHue OyKBEHHBIX BBIPaKEHU,
TOKJIECTBEHHO PAaBHbIE BBIPAXKEHHUS, IpaBUiia MpeoOpa3oBaHUsl CYMM M NIPOU3BEACHUH,
IIpaBUJIa PACKPBITHUSI CKOOOK M MPUBEACHUS [TOJ00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJbHBIM MOKAa3aTeIEM.

Opnounensl u MHOrowineHel. CreneHbp MHorouieHa. CiokKeHHE, BBIYUTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMYJIbl COKPAIIEHHOIO YMHOYEHUS: KBaJApaT CyMMbl U
KBaJpar pa3zHocTu. QPopMyna pa3sHOCTH KBaJapaToB. PaznokeHWe MHOTO4JIEHOB
Ha MHO>KHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUs, MpaBWia NpeoO0pa3oBaHUs YypPaBHEHMS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JInHelHOE ypaBHEHHE C OJJTHOM IEPEMEHHOM, YU CIIO KOPHEHN JINHEMHOTO YPAaBHEHUS,
pelieHne JIMHEWMHBIX YypaBHEHUH. (CoOCTaBlI€HUWE YPAaBHEHUM 110 YCJIOBHUIO 3aJ1ayu.
Pemienne TEKCTOBBIX 3a/1a4 € TIOMOIIBIO YPABHEHU.

JIuneitHoe ypaBHEHHE C JIByMs NEpeMEeHHbIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH € IByMs MepEeMEHHbIMU. PellleHne cucteM ypaBHEHH ciocoOoM
ITOACTAaHOBKH. [ [puMeps! pereHnst TEKCTOBBIX 33/1a4 ¢ IIOMOIIBI0 CHCTEM YPABHEHHUM.

DOyHKUMH

Koopaunara Touku Ha npsimoit. UncnoBsle NpOMEXKYTKHU. PaccTosiHne Mexay AByms
TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (Gopmynamu. UYteHue
rpadukoB peanbHbIX 3aBucUMocTel. [lonsatue gynkiuu. I'padux dpynkuun. CBoiicTBa
bynaknuid. Jluneinas Gyakous, e€ rpaduk. I'paduk ynkmuun y = |x|. I'paduueckoe
pEelIeHNE JTMHEUHBIX YPAaBHEHUNA U CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC
Yuciia 1 BbIYUCICHUSA

KBagpatueiit kopens u3 yncina. [lousitue 00 upparmonanbHoM yucie. JlecsiTuunbie
npuOIMKEHUsT HUppalMOHANbHBIX unced. CBONCTBAa apU(PMETHUECKUX KBaJApPATHBIX
KOpHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUN U BBIUMCICHHSIM.
JleCTBUTENBHBIC YHCIIA.

Crenens ¢ LenbIM IoKa3aresieM 1 €€ cBorcTBa. CTaHaapTHas 3aIlliCh YNCTA.

AuredpanyecKkue BbIpaKeHHU
KBagpaTHbIl TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOYKHUTEIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CioxeHue,
BbIUWTAaHUE, YMHOXKEHHE, JIeJICHHE allreOpandeckux Ipooeil. ParmoHanbHble BRIpaXKeHUS
U X IIpeoOpa3oBaHue.
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YpaBHeHMs ¥ HEPABEHCTBA

KBampatHoe ypaBHeHue, (opMyina KOpHEH KBaJpaTHOrO YypaBHEHHUs. Teopema
Buera. Pemienvue ypaBHEHUH, CBOISINUXCS K JIMHEWHBIM M KBaapaTHbIM. [Ipocreniune
JTpoOHO-paIMOHATILHBIC YPaBHEHUS.

I'paduueckas wHTEepmpeTands ypaBHEHHM ¢ JBYMS TNEPEMEHHBIMU W CHCTEM
JIMHEHHBIX YPAaBHEHUM C ABYMsI IEPEMEHHBIMU. [ [puMepbI perieHusi CUCTEM HeJTMHEHHBIX
YpPaBHEHUM C ABYMSI IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a/1a4 anreOpanyeckuM CriocoOoM.

HucnoBble HEpaBEHCTBA M HMX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTDh HEPABEHCTB. JIMHEIHBIE HEPABEHCTBA C OJHOM NepeMeHHON. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU NMEPEMEHHOM.

DOyHKUMH

[Tonsitue ¢ynxiuu. O6nacte onpeneneHUus U MHOKECTBO 3HAUEHUH (PYHKLHUU.
CriocoObl 3a1aHust PyHKIIHIA.

I'padux dynkuuu. Urenue coiictB Pynkiuu no e€ rpaduky. [Ipumeps! rpadukon
(bYHKIMI, OTpa)arouX peaabHbIe MTPOIECCHI.

@OyHKIMH, ONUCHIBAIOIIKE NIPSAMYIO U 00paTHYIO MPONOPLUOHAIbHBIE 3aBUCUMOCTH,
nx rpaduxu. Oyukmun Y = X2,y = X%, y =Vx, y=|x|. Tpaduueckoe pemenne ypaBHeHuii
U CUCTEM ypaBHEHUH.

9 KJIACC
Yucsa u BbIYUCICHUSA

PanmonanpHbpie 4uCa, WppalMOHATIBHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBbIE
JeCATUYHBIE TpoOu. MHOXECTBO JEHCTBUTENBHBIX YUCEN, IEUCTBUTEIIbHBIE YHCIIa KaK
OECKOHEUHbIE JECATHYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKITY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU MPSMOU.

CpaBHeHue JNEUCTBUTENBHBIX qucell, apudMeTHIeCKue JEUCTBHUS
C JEWCTBUTEIILHBIMU YHCIIAMU.

Pa3smepsl  0OBEKTOB  OKpYXKAIOIIETO  MHUpPa,  JUIMTEIBHOCTH  MPOIECCOB
B OKPYKalOIlIEM MHPE.

[TpubamxEHHOE 3HAYEHHWE BEJIMYMUHBI, TOYHOCTh NpuOMBKeHUs. OKpyTieHHe
yucen. [Ipuknaka v olieHKa pe3yabTaToB BHIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHenue. PemieHne ypaBHEHUN, CBOJAIIMXCS K KBaApPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepbl pemieHHsT ypaBHEHUH TPETbEM U UYETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne napoOHO-paliMOHANBHBIX ypaBHEHWH. PelneHue TEKCTOBBIX —3a1ad
aNredpandecKuM METOJIOM.

VYpaBHeHue c JByMs TEepeMeHHBIMH U ero Tpaduk. Pemenwe cucrem aByx
JIMHEWHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU. PellleHne cucTeM AByX ypaBHEHHI, OTHO
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U3 KOTOPBIX JHHEWHOE, a Jpyroe — BTOpOM cTemeHu. ['paduueckas mHTEpHpeTanus
CUCTEMBI YPABHEHUH C IBYMsI IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3aj1a4 alreOpandeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NIepeMEHHOW. Pemenwne cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepemMeHHol. KBagpaTHble HepaBeHCTBa. I'paduueckast
WHTEPIPETALsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMHU.

DyHKUMH
KBanpatnunas ¢pynkuus, e€ rpadux u cBorictpa. [lapaboiia, KoopIMHATHI BEPIITUHBI
napadoJibl, 0Cb CHMMETPHUHU MapadoIbl.

I'papuxn ynkumit: y = £x, y= £x+b, y = f, y=x3,y =% y=|x|
X
U UX CBOWCTBA.

YucioBbIe 10CJIE10BATEIBHOCTH U NIPOIrPeccUn

[loHsiTME YHCIIOBOM  IOCJIENOBATEIBHOCTH. 3aJaHHME  IOCIEI0BATEIbHOCTH
peKyppeHTHOM hopmysoit u popmMyIioi N-ro yjeHa.

Apudmernueckass u reoMeTrpuyeckas nporpeccur. PopMynbl N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX N YJIEHOB.

N300paxxkeHre 4ieHOB apu(phMETUUECKOW U T€OMETPUUECKON MPOrPeECCUil TOUKaMU
Ha KOOPJMWHATHOM IUUIOCKOCTH. JIMHEHWHBIA W HSKCHOHEHIMAIbHBIA POCT. CIIOXKHBIE
IIPOLICHTBL.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie  pe3ysNbTaThl  OCBOCHHUS ~ MpOTpaMMbl  y4eOHOro  Kypca
K KOHITy 0Oy4yeHus B 7 Kjacce:

Yucsia 1 BbIYUCTICHUSA

BrInonHsTh, coueras yCTHbIE M TUCEMEHHBIE TPUEMBI, apudMeTHUEeCKIE ACHCTBUS
C pallMOHATBHBIMU YUCIIaAMHU.

HaxonuTth 3HaYeHUs! YUCIOBBIX BBIPAXKEHHM, MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCIICHHS 3HAUCHUM APOOHBIX BBIPAKEHUH, CONEPKAIINX OOBIKHOBEHHBIC
U JCCATHYHBIC POOH.

[Tepexoautes OT omHOW (OPMBI 3amMCH YUCET K Jpyroil (mpeoOpa3oBHIBATH
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YACTHOCTH
B OCCKOHEUYHYIO JIECSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAOYNBATH PALMOHATIBHBIE YHUCIIA.

OKpyrasTh yKcIIa.

BpINOMHATE NPUKMIAKY M OLICHKY pPE3yJibTaTa BBIYMCICHUN, OLICHKY 3HAYECHUHN
YUCJIOBBIX BBIpAXKCHUN. BBINMOMHATH ACUCTBHUS CO CTENEHSIMU C HaTypaJlbHBIMU
IIOKa3aTeISIMHU.

[IpuMeHsATh TPU3HAKA JIEIMMOCTH, PA3JIOKEHUE HA MHOXKUTEIU HATYypalbHBIX
YHUCEN.
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Pemate mpakTHKO-OpUEHTUPOBAHHBIC 331a91, CBSI3aHHBIC C OTHOIIIEHUEM BEITUYHH,
MPOTOPIIMOHAIEHOCTRIO  BEJTUYMH, TMPOICHTAMH, WHTEPIPETHPOBATh PE3yJIbTATHI
pemIeHus 3a/1a4 ¢ y4€TOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBACMBIX
0OBEKTOB.

AsiredOpanyeckue BbIPasKeHMsI

Hcnonb3oBarh anredpanuyeckyrd TEPMUHOJIOTHIO UM CHUMBOJIUKY, MPUMEHSTH €&
B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuaia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPQXXEHUN TMpU 33JaHHBIX 3HAYECHHSX
MIEPEMEHHBIX.

BrInonHAT mpeoOpa3oBaHUs 1EJIOI0 BBIPAKEHHS B MHOIOYIEH MPUBENCHHUEM
MOJI00HBIX CJIaraeMbIX, PACKPHITUEM CKOOOK.

BBINONHAT YMHOKEHHE OJHOUYJIEHA HA MHOTOWIEH U MHOTO4YJIEHa Ha MHOTOYJIEH,
NPUMEHSATH (DOPMYJIBI KBaJpaTa CYMMBI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOKUTEIH C TIOMOIIBIO BEIHECEHUS
32 CKOOKHM OOIINEero MHOXHUTENS, TPYNIHUPOBKH CIAraéMblX, MNPUMEHEHHS (OpMyII
COKpAILLIEHHOI'O YMHOKECHUS.

[IpuMeHATh npeoOpa3oBaHUs MHOTOWIEHOB I PEUICHUS pPa3dudHbIX 3a/1a4
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON TPAKTHKHU.

Hcnons30BaTh  CBOWCTBA  CTENEHEM €  HATYpPAIbHBIMH  IIOKAa3aTEISIMU
JUISL IPpe0Opa30BaHUS BBIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pematp nuHeHbIE ypaBHEHUS C OJHOM IIEPEMEHHOU, IPUMEHSIS ITpaBUiia epexoaa
OT MCXOJHOI'0 YpPaBHEHHUS K PaBHOCWIBHOMY eMmy. [IpoBepsTh, SABISAETCA JIM YHUCIO
KOpPHEM YpPaBHECHHUS.

[IpumensaTy rpaduyeckre METOHbl MPU PEIICHUHM JHHEWHBIX ypaBHEHUH U HX
CUCTEM.

[TonGupath npuMepsl Hap Yncen, IBISIOUIMXCS PelICHUEM JUHEHHOTO YpaBHEHHUS
C ABYMS [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW TJIOCKOCTH TpaUK JIUHEHHOTO YpaBHEHHUS C JABYMS
NEPEMEHHBIMHU, MOJIB3YCh TPa(PUKOM, IPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucteMbl IByX JIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBnsaTh U pemiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBHUIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadd
IIOJIy4YEHHBIN Pe3yJIbTAaT.

DyHKIUU

N3ob0paxkath Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEpPBAJIbI, 3allMCHIBATh YHUCJIOBBIE MPOMEKYTKH
Ha anreOpanvyeckoMm si3bIKE.

OtMeuats B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJAWHATaM, CTPOUTH
rpaduxu nuHeHbIX QyHKuMiA. CTpouTh rpaduk QyHKIuu y = |x|.
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OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOpPOCTb, BpEMs, PacCTOSHHUE, I[eHa, KOJIUYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHne QyHKINHU M0 3HAYEHUIO €€ apryMeHTa.

[lonnmarp rpaduueckuii croco® TMpeAcTaBIeHUS W aHaidu3a HWHGOpPMalUH,
U3BJIEKATh U MHTEPIPETUPOBATh MH(OPMALNIO U3 TpapUKOB pEaJbHBIX MPOLECCOB U
3aBUCUMOCTEM.

[IpeameTHBIE pE3yabTAaThl OCBOCHHUS TPOrPAaMMbI Y4EOHOTO Kypca K KOHITY
oOyueHus B 8 kiacce:

Yucia u BbIYUCICHUSA

Hcnonb30BaTh HadallbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX YUCEI
JJIs. CPABHEHMS, OKPYTJICHHWS W BBIYUCICHUN, HM300pa)kaTh JIEUCTBUTENbHBIC YHUCTA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsaTh mOHATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHSA, HAXOJWTh
KBaJpaTHbIE KOPHH, WCIOJIb3ys NP HEOOXOAUMOCTH KAJIbKYJISITOP, BBIOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJIepKAIUX KBaJIpaTHbIE KOPHU, HCIIOIb3Ys CBOMCTBA
KOpHEM.

Hcnonb30Bath 3anucu OOJIBIINX U MAJIBIX YHCEN C MTOMOIIBIO JECATUYHBIX IpOoOeit
U creneHen uncna 10.

AJiredpanyecKue BbIPaKeHUS

[IpuMeHATh MOHATHE CTETIEHH C LIEJIBIM MIOKa3aTeNIeM, BBIMOJIHATh IPeoOpa3zoBaHus
BBIPAKEHU, COAEPKAIIMX CTEIIEHU C LEIBIM [TOKa3aTEIIEM.

BBINONHATE  TOKIECTBEHHBIE MPEOOpa3OBaHUsl  PALMOHANBHBIX  BBIPAKEHHM
Ha OCHOBE MpaBUJI IEHCTBUI HaJl MHOTOUJIEHAMHU U alNreOpandecKuMu IpoosiMu.

PackanpiBaTh KBaIpaTHBIA TPEXUIIEH HA MHOXKHUTEH.

[IpumeHsAT, TpeoOpa3oBaHMs BBIPAXCHUNW Uil pPELICHUs pa3IMyHbIX 3ajad
U3 MAaTEMaTHKH, CMEXHBIX IIPEIIMETOB, U3 PEATbHON TPAKTHKHU.

YpaBHeHHS U HEPABEHCTBA

Pewars sMHENMHBIE, KBaIpaTHBIE YpPAaBHEHUsS W pPaALMOHAJIBHBIC YpPaBHEHUS,
CBOISIIMECS K HUM, CHCTEMBI JIByX YPABHEHHM C IByMsI IEPEMEHHBIMH.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
yHuclie C MpUMEHEHHEeM TIpaduyecKux MpencTaBieHuil (ycTaHaBIMBaTb, MMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUH PELICHHUS, €CJIU UMEET, TO CKOJIBKO, U IPOYEE).

[TepexoauTh OT CIOBECHOW (GOPMYIMPOBKH 3a7a4u K €€ anreOpandeckod Moaenu
C IOMOILBIO COCTaBJICHUS YPAaBHEHHs WIM CUCTEMBl YPaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d MOJYyYECHHBIN pe3yJIbTar.

[IprMeHATh CBOWCTBAa YMCJIOBBIX HEPABEHCTB I CPAaBHEHUsA, OLEHKH, PEIIaTh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, JaBaTh rpaduuecKyro
WJUTFOCTPALIAIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DyHKUMH

[lonumaTe M HCHONB30BaTh (YHKIMOHAIBHBIE TOHSATHUS M S3bIK (TEPMHHBI,
CUMBOJIMYECKUE O00O3HAYCHMsI), OMNPEACNATh 3HaueHHWE (PYHKIUMM TI0 3HAYCHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Ctpoutsb rpaduky 3J1eMEHTAPHBIX PYHKIIUN BUA:

y=_,y=x2 y= x3,y = VX, y = |x|, onuceBaTh CBO{CTBA YHCIOBOH (QyHKIUHU
X

o e€ rpaduky.

[IpenMeTHBIE pe3yibTaTBl OCBOCHHUS TPOTPAMMBI YYEOHOTO Kypca K KOHILY
oOydenus B 9 Kiacce:

YucJa ¥ BbIYHCIEHUS

CpaBHMBATH U YIIOPSAI0YMBATH PAllMOHAIBHBIE U UPPAIIMOHAJIBHBIC YHCIIA.

Breimonuare apudmernueckue NEUCTBUS C pAIlMOHATIBHBIMU UHCIIAMH, COYETast
YCTHBIE W TIMCHbMEHHBIE MPHUEMBI, BBINOJHATH BBIUHUCICHUS C HUPPAUUOHAIBHBIMU
YHUCJIaMHU.

HaxomuThs 3Ha4YeHUs CTENEHEW C LEIbIMUA IMOKA3aTESIMU M KOPHEH, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriiaTh  JI€MCTBUTEIBHBIC YHUCJA, BBINOJHATH IPUKUIKY  pe3yJibTraTra
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHblE U KBaJpaTHBIC YPAaBHEHUs, YPABHEHHUS, CBOASIIAECS K HUM,
npocTeiime ApoOHO-paIlMOHAIbHBIE YPABHEHHUS.

Pematp cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUU C IByMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHHUI, B KOTOPBIX OJJHO YPAaBHECHUE HE SABJISCTCS JTUHEUHBIM.

Pemate TekCTOBBIE 3a/ja4M AIreOpandecKUM CIIOCOOOM C MOMOIIBbIO COCTABJICHHUS
YPaBHEHUSI WM CUCTEMBI JBYX YPABHEHUU C IByMS IEPEMEHHBIMU.

[IpoBoaHUTE MPOCTENIINE MCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHUH, B TOM
qucie ¢ NpUMEHEHHeM rpaduyecKux NpecTaBieHnid (yCcTaHaBlIUBaTh, WMEET JIH
ypaBHEHHE WM CUCTEMa YPABHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U ITpoUee).

Pemiars nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300pakaTh pellICHUE
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alIMChIBATh PEIIEHHUE C TOMOIIBIO CUMBOJIOB.

PemaTe cuctembl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YHCIOBOM
MPSIMOM, 3aIUCHIBATH PELICHHUE C TIOMOILIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PELICHUN PA3JIMYHBIX 33/1a4.

DyHKIUU
PacrioznaBate  ¢GyHKIIMM  W3y4eHHBIX BHJIOB. [loka3piBaTh CXeMaTHUYECKU

pacrloyioKeHue Ha KOOPAWHATHOW TUIOCKOCTH TpadukoB (QYyHKIMIA BHIA: Y = £X,
# _

y=fx+b y=2, y=ax2+bx+c, y= x3, y= X% y=|x| B 3aBucumoctu
X

OT 3Ha4YEeHUN K03(PPHUIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKLIUH.
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Crpouth W u300pakaTb CXeMaTHYECKH TIpaduKu KBAagPAaTUUHBIX (DYHKIUH,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIHI MO UX rpaduKam.

PacrioznaBate kBazmpatuunyto ¢(yHKmuioo 1o (opmyse, MNPUBOAUTH IMPHUMEPHI
KBaJPAaTUYHBIX (PYHKIUN U3 peanbHOU KU3HH, (PU3UKH, TEOMETPHH.

Yuci10BbIe NOCJIE10BATEIBHOCTH H IIPOTPECCHU

Pacrio3naBaTh apupMeTHUECKYI0O U T€OMETPHUECKYIO MPOTPECCUM TPU Pa3HbBIX
crioco0ax 3aJaHusl.

BBINOMHATE BEIYUCIEHUS C UCTIONBb30BaHUEM (OPMYII N-TO YieHa apu(pMeTUIECKOM
Y TEOMETPUYECKOM ITPOTPECCHM, CYMMBI IIEPBBIX N YICHOB.

N300paxaTh 4iIEHBI OCIEI0BATEIBHOCTH TOUKAMH HAa KOOPJMHATHOM IJIOCKOCTH.

Pemars 3agaum, CBsI3aHHBIE C YMCIOBBIMU MOCJIEIOBATEIBHOCTIMU, B TOM YHCIIE
3aJ]a4uy U3 peaJbHOM KU3HU (C UCIOJIB30BAHUEM KAJIbKYJIATOPA, IU(POBBIX TEXHOIOTUM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
Hanmenosanue paznena |KoaumdectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Uucna 1 BBIYKCIICHHUS. 25 [lonsitne CucreMaTu3upoBaTh M 000ramiaTh 3HAHUS
PanmonanbHbIe Unciia PAlMOHAIIBHOTO YUCNA. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX APOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, TPe0oOpPa30BHIBAS
JEUCTBHS IPU HEOOXOIUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSAI0YMBAHUE
PalMOHAIIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHbIM
MOKA3aTeJIEM.
Pemenre oCHOBHBIX
3a/1a4 Ha JIpoou,
MTPOLEHTHI

Y3 PEATbHOU
MPaKTHUKHU.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOUTEIN
HaTypaJIbHBIX YHUCET.

OOBIKHOBEHHBIC B JICCITUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKalinx OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOIUTD
BBIpakeHue K hopme, Hanbosiee yno0HOM I BHIYUCTICHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAXKEHUSI HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX IPO0eH K JEHCTBUAM C 1ETBIMH
YHUCJIAMHU.

IIpuBoAUTH YKCI0BbIE M OYKBEHHbIE IPUMEPbI CTEIICHU
C HaTypaJIbHBIM MOKa3aTeIeM, OOBSICHSS 3HAUCHHUS
OCHOBAHHUSI CTENIEHHU U MOKa3aTelis CTeNeHU, HAXOIUTh
3Ha4yeHus cTeneHel Buaa a" (2 — moboe paluoHaIbHOEe
YUCJI0, N — HATYpaAJIbHOE YHUCJIO).
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PeasibHbie
3aBucuMOCTH. [ Ipsmas
1 oOpaTHas
MPOMOPIUOHAIIBHOCTH

IloHUMATBL CMBICHT 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JNECATUYHBIX Ipo0Oeit u crenieHel yncia 10, npuMeHsaTh ux
B pEAIbHBIX CUTYaIIUSIX.

IIpumMeHATH TPU3HAKH JEITUMOCTHU, PA3JIOKEHUS HA
MHOKHUTENIM HATypaJbHbIX YUCEN.

PemaTh 3a1a4m Ha 4YacTH, IPOLICHTHI, MPOTIOPIIUH,

Ha HaxO0XJIeHUe ApoOu (TIPOLIEHTa) OT BEJIUYMHBI U
BEJTUYUHBI IO €€ IpoOu (MPOIIEHTY), IpoOu (MPOIEHTA),
KOTOPBIN COCTaBIIAET OJIHA BEJIMUMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLIEHMBATH PA3JIMYHBIC PEIICHUS,
3aMuCH PeIIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSACHSITD, ONTUPASCh HA OTPEICICHHUS,
IIPSIMO MPOTIOPITMOHAIBHBIE U 00pPaTHO MPOTIOPITMOHAIBHBIE
3aBUCUMOCTH MEX]y BETMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH U3 pPeaibHOTO MUpPa, U3 IPYTUX YIeOHBIX
IPEIMETOB.

PemiaTh npakTUKO-OPUEHTUPOBAHHBIC 3a/1a4U HA APOOH,
IIPOLICHTHI, IPSIMYIO U OOPAaTHYIO MPONMOPIIUOHATHHOCTH,
IPOTOPLIUHN

Anrebpanueckue
BBIPKCHUS

27

bykBeHnHble
BBIPaKCHUS.
IIepemeHHBIE.
Honyctumele
3HAYEHUS
MIEPEMEHHBIX.
DopMyIbI.

Ogaanerpb anreOpanyecKol TEPMUHOIOTUEN U CUMBOJIUKOM,
NPUMEHSITH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
HaxoauTs 3HaueHUs1 OyKBEHHBIX BBIPAKEHUHN MPHU 33JaHHBIX
3HAYEHUSAX OYKB; BBIMOJHSIThH BEIYUCIICHUS TTO (hOpMYJIaMm.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BBIPAKCHUS

B MHOTOYJICH IMPHUBEACHUEM ITO00HBIX CIaracMblIX,
PacCKpBITHEM CKOOOK. BBINOJIHATH YMHOKEHHE OTHOUICHA
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[IpeoOpa3oBanue
OYKBEHHBIX
BBIPAKECHUM,
packpbITHE CKOOOK U
IIPUBEICHUE

HOI[06HI)IX cJlaraCMbIX.

CBolicTBa CTCIICHHU
C HaTypaJbHbIM
MoKa3aTeyieM.
MHOro4JICHBI.
CnoxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopmyJibl
COKpAILIEHHOTO
YMHOXKCHHUS.
Paznoxenne
MHOT'OYJICHOB
Ha MHO>KUTEIU

Ha MHOTOYIEH U MHOTOWIEHA HA MHOTOWICH, IPUMEHATH
(opMyJibl KBajipaTa CyMMBbI M KBajipaTa pa3HOCTH.
OcyuecTBIATH Pa3I0KEHNE MHOTOYWIEHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 32 CKOOKH OOLIET0 MHOXKHUTEIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAJPaToB, Gopmyn
COKpAIEHHOI'O YMHOKEHHS.

IIpumeHnsaTh NpeoOpa3zoBaHe MHOTOWIECHOB JIJISl pEIIEHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEAIbHOU IPAKTUKH.

3HAKOMMTBHCH € MCTOPHEH Pa3BUTHS MAaTEMATUKHU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCWJIBHOCTh
YPaBHEHHUM.
JInHelHoe ypaBHEHUE

Pemiatp nmuHEliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPABWJIA MIEPEX0/A OT UCXOIHOTO YPaBHEHUS

K paBHOCWJIbHOMY eMy Oouiee ipoctoro Buza. IlpoBepaTs,
ABJISIETCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHMUSI.
IHoa0upaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PEHIEHUEM
JIMHEWHOTO YPABHEHUS C IBYMsI IEPEMEHHBIMH.
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C OJHOM IEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pemienue
3a/1a4 C MOMOUIBIO
YpaBHEHUM.
JIunerHoe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMU U €0
rpaduk. Cuctema aByx
JIMHEWHBIX YPaBHEHUN
C ABYMs

CTpouTthb B KOOPAMHATHOM MIOCKOCTU TpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSICh TPAPUKOM,
NPUBOAMTH IPUMEPbI PEUICHNS YPABHEHUS.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPAaBHEHUE UJIU CUCTEMY
YPaBHEHMH I10 YCIOBUIO 3a7a4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3ynbrar

IIEPEMEHHBIMU
KoopnuHatel u rpaduku. 24 Koopaunara Touku MN300paxkaTh Ha KOOPAVMHATHON NPSIMOM TOYKH,
OyHKIMN Ha pAMou. UKuCIIOBBIE | COOTBETCTBYIOIIMUE 3aJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aMCHIBATh UX HA aNreOpanvyeckoM si3bIKe.

Paccrosinne mexay
JBYMSI TOUKaMH
KOOPJMHATHOU
MIPSIMOM.
IIpssmoyrosbHas
CUCTEMA KOOPIHHAT
HAa IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
bopmynamu.

OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOPAWHATAM; CTPOHUTH T'Pa(pUKH HECTOKHBIX
3aBHCHMOCTEH, 3a/IaHHBIX (POpPMYJIaMH, B TOM YHCIIE

C MIOMOTIIBIO ITUGPOBBIX TAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIECTBA,
HHTEPHPETHPOBATH TpadruecKuii criocod nmpecTaBICHUS
W aHaJIM3a Pa3HoO0pa3HOM )KU3HEHHON HH(POPMAIIHIH.
OcBauBaTthb NoHsATHE (PYHKITNH, OBJIA/ICBAThH
(GyHKIIMOHATBFHON TEPMUHOJIOTHEH.

Pacno3naBatsp nuHelHy0 QyHKImO Y = kX + b,
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Yrenue rpaduxos
peabHbBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHKIus.

ONMCHIBATH €€ CBOMCTBA B 3aBUCHMOCTH OT 3HAUYCHUU

ko3 durmeHToB K u b.

Crponth rpaduku JinHeitHON QyHKINU, QyHKIMHA Y = | x|.
HUcnoab3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpad@ukoB GYHKIMI U U3yYEHUS UX CBOMCTB.

IIpuBOINUTH IPUMEPHI IMHEWHBIX 3ABUCHUMOCTEN B PEATIbHBIX
ITPOIIECCAX U SIBJIICHUSIX

[TocTpoenue rpaduka
JUHENHON QYyHKIUY.
['padux pyHxMM
y =|x|
[ToBTOpEeHUE 1 0000IIECHNE 6 [ToBTOpEHUE Bbi0upath, NPUMEHATH OLIEHMBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IOHATUI YKCeJl, BBIYUCICHU, TPeoOpa30BaHUid BBIPAXKEHHUI,
Y METOJIOB Kypca pElIeHUs] YPaBHEHHI.
7 xnacca, 000011IeHEe OcyuecTBJISAT CAMOKOHTPOJIb BBINOJIHAEMBIX I€UCTBUI U
3HAHUUN CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHui,
IIOCTPOCHUM.
Pemiats 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA JIJIsl peIeHUs 3a71a4 U3 IPYrux
IIPEIMETOB.
PemaTe TekcTOBBIC 321a4H, CDABHMBATh, BHIOMPATH
CIoCo0bI pEIICHUS 3aa4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KJIACC
HaumenoBanue pazaena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

Yucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbI KOpEHb DopMyJTHPOBATH ONpPeAeJIeHHe KBAIPATHOIO KOPHS

KBagpaTHbie KOpHU u3 yncia. [lonstue U3 9ucia, apuMEeTHIeCKOro KBaIpaTHOTO KOPHSI.
00 HppanmoHaIbHOM IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
yucie. JlecaTuunbie U3 YKCIIa, MCTIO0JIB3YH [TPU HEOOXOUMOCTH KAJIbKYJSTOP.
PUOTHKEHUS OueHuBaTh KBaJpaTHbIC KOPHU LEIBIMU YUCIAMHU U
UPpALIMOHATIEHBIX JECATUYHBIMH JIPOOSMH.
YUCEN. CpaBHUBATH M YHOPSAA0YMBATH PALIMOHAIBHBIC U
JelicTBUTENBLHBIE UppalioHaIbHbIC YKCIIa, 3alMUCAHHBIE C TTOMOIIBIO
yucia. CpaBHeHUE KBaJpaTHBIX KOPHEM.
JIEUCTBUTEIbHBIX HccnenoBath ypaBHEHUE x> = a, HAXO/UTb TOYHBIC H
YuCel. npubanxKEHHBIE KopHU Tipu a > 0.

YpaBHeHue BUAAQ
X = a.
CaoiicTBa

apudmeTrnueckKux

KBaJIPaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE IKCIIEPUMEHTHI C UCMOJIb30BAHUEM KaJIbKYJISITOpa
(KoMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JUIsl MPeoOpa3oBaHus BEIPAKESHUH.
BoInoJHATH NPeoOpPa30BaHNUs BEIPAXKEHUMN, COJIEPHKALTUX
KBaJIpaTHbIC KOPHU. BhipakaTh nepeMeHHbIC

U3 TEOMETPUYECKUX U PU3UIECKUX HOpMYI.

BoruncasaTh 3HAYEHUA BBIPAXKECHUHN, COAEPKALINX
KBaJIpaTHbIE KOPHU, UCIIOJIB3YsI TPU HEOOXOAUMOCTH
KQIBKYJISITOP.
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Hcnoab3oBaTh B X0/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBJICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAUEHUAMHU
BEJIMYMH.

3HAKOMHUTBCS C HCTOPHE pa3BUTUS MaTEMATHKU

Yucna 1 BBIYUCIICHHUS. CreneHsb C 1enbIM DopMyJIHPOBATH ONpeeIeHUe CTEIICHHU C LIEJIBIM
CreneHsb ¢ LeabIM IIOKA3aTEIIEM. IIOKa3aTeJIEM.
MTOKa3aTelIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMCh OOJIBIINX U MAJIBIX YHCEN
YHUCIa. B CTaHJapTHOM BuJe. CpaBHUBATB YKClia U BEJIMYUHBI,
Pa3mepnl 00bEeKTOB 3alMCcaHHbIE C UCIIONIb30BaHueM crerneHu 10.
OKpPY’KaroLIEero Mmupa Hcnoab30BaTh 3aIUCH YKCEN B CTAHAAPTHOM BUJIE
(OT BIEeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB 00BEKTOB, JJIUTEIBHOCTH
YaCTHII IIPOLIECCOB B OKPYXKAIOLLIEM MUPE.
J10 KOCMHYECKHUX DopMyJTHPOBATH, 3ANIMCHIBATH B CHMBOJINYECKOi opme
00BEKTOB), Y HJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTETIEHU
JUTUTEIIBHOCTD C LEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpuMeHSTHL CBOMCTBA CTETICHU 1Sl MpeoOpa3oBaHus
B OKPY’KalOIIEM MHUpE. | BBIPAXKEHUH, COJEPIKALIMX CTEIIEHU C LEIIbIM II0KA3aTEIIEM.
CBoliCcTBa CTEIIEHU BbInoJHATH AeHCTBUS C YHCIaMHU, 3allMCAaHHBIMU
C LICJIBIM IIOKA3aTelIeM | B CTaHJAPTHOM BHJI€ (YMHOXKEHHUE, JIETICHUE, BO3BEACHUE
B CTCIICHB)
AnreOpanyeckue KBangpatubii Pacno3HaBaTh KBaIpaTHBIN TPEXUWIEH, YCTAaHABINBATh
BbIpakeHUsA. KBagpaTHbIi TPEXUICH. BO3MOKHOCTb €0 PA3JIOKEHUS HA MHOKHUTEIH.
TPEXUJIICH Paznoxenue PackiaaabiBaTh HA MHOKUTEIM KBAIPATHBIA TPEXUICH
KBaJpaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOXXUTEJIN

AnreOpanyeckue
BBIPAKCHUSI.
Anrebpanueckas Apoob

15

Anrebpanueckas
npo6b. JlomycTumsbie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIIUX

B alireOpanyeckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO
anredpandecKou
npobu. CokpallleHue
JIpOOeH.

Cnoxxenue,
BBIYHUTAHNE,
YMHOKCHHE U JICIICHHUC
areOpandecKux
JIpOOeH.
IIpeobpaszoBanue
BBIPAKCHU,
COJIepIKaITuX
areOpandeckue
podu

3anuceiBaTh asireOpanyeckue Belpaxkenus. Haxonurb
00JacThb OIpeeseHNs PAllMOHAIBHOTO BBIPAXKEHHUS.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JPOoOU, B TOM YHUCIIE C TOMOUIBIO KAIbKYJISTOpPA.
DopMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSTh €ro JJis1 IpeoOpa3oBaHus JpOoOe.
BbInoaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpuMmeHnsTh npeoOpa3oBaHMs BRIPAXKEHUHN AJI PELICHUS
3aj1a4. BelpaxkaTh nepemMeHnHble U3 Gopmy (GU3NUECKUX,
F€OMETPUYECKUX, OMHUCHIBAIOIINX OBITOBBIE CUTYaLIUH )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparnoe Pacno3zHaBaTh KBaJIpaTHbIC YPAaBHCHHSI.

KBazpaTHbie ypaBHEHUS ypaBHeHue. Hermonnoe | 3amuchiBaTh (popMyI1y KOpHEW KBAJAPATHOTO YpaBHEHUS;
KBaJIpaTHOE pelaTb KBaJApaTHbIe YPABHEHHUS — ITOJHBIE U HEIIOJIHBIE.
ypaBHenue. opmyna IIpoBoauTh MpocTeiinue UCcJIe0BAaHUA KBaJAPATHBIX
KOpPHEH KBaJIpaTHOTO YpaBHEHUM.
ypaBHeHus. Teopema PemiaTs ypaBHeHusl, CBOASIINECS K KBaJIPATHBIM,
Buera. C TIOMOIIBI0 MPE0OPA30BAHUM U 3aMEHOM TEPEMEHHOM.
Pemenue ypaBHeHun, Habsro1aTh 1 aHAJIU3MPOBATH CBS3b MEXK/1y KOPHSIMHU U
CBOALIMXCS KO3 PUIMEHTaMH KBaIpaTHOTO YPaBHEHUS.
K KBAJIPATHBIM. dopmyampoBath Teopemy Buera, a Takxe 00OpaTHYyIO -
[Ipocreiinue 1pobHO- | TEopemy, IPUMEHSTh ATU TEOPEMBI IJIs PEIICHUS
palMoOHAJIbHbBIC 3a/1ad4.
YpaBHEHHS. Pemath TeKkCTOBBIE 321a4UH aNTreOpanuecKUM CIIOCOOOM:
Pemenne TeKCTOBBIX MEePEXOJIUTh OT CJIOBECHOUN (POPMYTUPOBKH YCIOBUS 3aa4U
3a/1a4 € IOMOUIBIO K aJireOpandecKkoi MOJEINU IyTEM COCTABIICHUSI YPaBHEHMUS;
KBaJpPATHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATD
YpaBHEHUH pe3yybTar.

3HAKOMHUTBCS C HCTOPHUE pa3BUTHUS AIreOphI
YpaBHEHUS U HEPABEHCTBA. 13 JIunelinoe ypaBHeHUE PacniozHaBaTh JTMHEHHbBIEC YPABHEHUS C IBYMS
CucremMbl ypaBHEHUN C IByMs NIEPEMEHHBIMU.

IIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peleHns ypaBHEeHUN
B LIEJIBIX YHCJIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPAaBHEHUN

CrponTtsb rpaduku TMHEWHBIX YPABHEHUH, B TOM YHCIIE

HCI0J1b3YyH (P POBBIE pecypcehl.

Pasznuyarth napasuiesbHble U IEPECEKAIOIIUECS NIPSIMbIE
10 UX YPABHECHUSM.

Pemate cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C ABYMsI

IIEPEMEHHBIMU I10JICTAHOBKOM U CII0KECHUEM.
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C IBYMsI
MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHMHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaLus
YpaBHEHMUS C ABYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C IBYMSI
MIEPEMEHHBIMU.
Pemenune TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YpPaBHEHUI

Pematsp npocreiime CucTemMbl, B KOTOPBIX OJHO

V3 YPABHECHUH HE SIBIISICTCS JIUHEUHBIM.

IIpuBoauTh rpaduyecKy0 HHTEPHPETANHUIO PELIICHUS
YPaBHEHHS C IByMsI IEPEMEHHBIMHA M CUCTEM YpaBHEHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3aJa4H aNTeOPanIeCKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrpa

12

Yucnossie
HEPABEHCTBA U UX
CBOMCTBA.
HepaBenctBo ¢ ogHOM
[IEPEMEHHOM.
Jlunerinbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHON U UX
petieHue. CucTemsl
JIMHENHBIX HEPABECHCTB

D opMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJIAWHATHOU MTPSAMOM, 10KA3bIBATH
anreOpanvecku.

IIpuMeHSTH CBOMCTBA HEPABEHCTB B XOJE PEILICHHUS 3a1a4.
PemiaTe nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSMOM.
PemiaTh CUCTEMBI IMHEWHBIX HEPABEHCTB, H300paXaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU IIPSMOM
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C OJTHOU IMEPEMEHHOU
U UX pElICHHE.
N300paxxenue
peLIeHNs JIMHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU
MIPSMOU
OyHKINUH. 3) [lonsiTue pyHKUUU. Hcnoab3oBath QyHKIMOHATBHYIO TEPMHUHOJIOTHIO H
OCHOBHBIE IOHSTHS OO0uacTb OnpeiesiecHus. | CMMBOJIMKY.
Y MHO>KECTBO BoruucasaTs 3HaveHus QyHKIUH, 3a1aHHBIX opMyTaMu
3HAYEHUN (PYHKIIHH. (mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
CrniocoObl 3a1aHus COCTABJISATH TA0JUIbI 3HAYEHUI QYHKIUU.
byHKIUH. CtpouTh o TOuKaM rpaguku GyHKIIUN.
['padux byHKIINN. OnuchiBaTh cBOMCTBA QYHKIIMU HA OCHOBE €6
CaoiicTBa QyHKLIHH, rpaguuecKoro NpeICTaBICHUs.
UX 0TOOpaxxeHue Hcnoan3oBath GyHKIMOHATIBLHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHMBOJIMKY.
HccaenoBathb npumMepsl rpaduKoB, OTPAXKAIOIINUX PEaTbHbIC
npotecchl U siBieHus. [IpuBoauTH NpUMepPHI MPOIIECCOB U
SIBJICHUH C 3aJaHHBIMU CBOMCTBAMHM.
Hcnonb30BaTh KOMIIBIOTEPHBIE POTPAMMbI
JUTSI TIOCTPOEHUA rpauKoB GYHKUIUNA U U3yUYEHHUS UX CBOWCTB
OyHKINH. 9 UYUreHne 1 NoCTpoeHUE HaxoauTs ¢ nomomsio rpagpuka GyHKIIUA 3HAYCHUE OJTHON
UwucnoBbie QyHKIHH rpadukoB QyHKIIHIA. U3 paccMaTpUBAaEMbIX BEJIMYMH 10 3HAUEHUIO JIPYTOMu.
[Tpumeps! rpaduxos B HecoXHBIX ciydasx BbIpaxkaTh (popMyJ10ii 3aBUCUMOCTD
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byHKIMH, MEKTy BEIMYUHAMU.
OTpaXaIOIIUX OnucpiBaTh XapakTep U3MEHEHUS OJTHOW BEJTUYHHBI
peanbHbIE MPOIECCHI. B 3aBUCHUMOCTH OT U3MEHEHUS JPYTOi.
DOyHKIUH, Pacno3naBath BubI 3ydaembix GyHkmnmid. [loka3biBaTh
OIIMChIBAIOLINEC cCXeMaTH4YeCKH ITI0JI0KEHUE Ha Koopz[HHaTHoﬁ IIJIOCKOCTH
IPAMYIO U OOPaTHYIO rpadukoB GyHKIMN BUaa: Y = X, y = X, y = Vx, y = |x]|.
PONOPLUHUOHAIBHBIE Hcnoab3oBaTh (PyHKUMOHAJIBLHO-TPaPUUIECKHE
3aBHCHUMOCTH, UX npeaAcTaBJIeHUs sl PELICHUS U UCCIICOBAHUS YPAaBHEHUM U
rpaduKH. CHUCTEM YPaBHEHHI.
I'paux Gpynximn IpuMenaTh HH(POBbIE PECYPChI A1 IOCTPOCHHS
y = X. rpadukoB QpyHKIHN
DOyHKIUU
y =Xy =X,
y =vx,y = |x|;
rpaduyueCcKoe PEIICHHE
YPaBHEHHUN U CUCTEM
YpPaBHEHUM

[ToBTOpEeHUE M 0000IIEHNE [loBTOpEHME Bpi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS

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

YHCell, BEIUUCIEHUH, TPpeoOpa30BaHM BEIPAKEHUM, pelIeHUs
YPaBHEHHUHU.

OcyuecTBJIATL CAMOKOHTPOJIb BBITTOTHSAEMBIX JEHCTBUH U
CaMOITPOBEPKY pe3yiIbTaTa BEIUMCICHUM, MPeoOpa30BaHUi,
ITOCTPOCHUH.

PemiaTe 3a1a4um U3 peajbHOM )KM3HHU, IPUMEHSATH

58




®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

MaTeMaTU4YEeCKHe 3HAHUS JUIsl PEIICHUs 3a7a4 U3 IPYTrux
PEAMETOB.

PemiaTh TeKCTOBBIE 3a]a4H, CDABHUBATH, BLIOMPATH
CIocoObI pEIICHN 3a/1a4n

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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JECATUYIHBIC POOH.
BzanmHo os1HO3HAYHOE
COOTBETCTBHUE MEKY
MHO>KECTBOM
JIEUCTBUTEIbHBIX
YHCEI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICUCTBUTEIIbHBIX YHCETI,
apumMeTHIeCcKue

9 KJIACC
HanmenoBanue paznena  |[KomuuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIIUXCS
(Templ) Kypca 4acoB COJICpIKAHUE

Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie uncna, | Pa3BuBaTh MpeacTaBJIeHHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTENBHBIE YUCIA UPPALMOHAIILHBIE HaTypaJIbHBIX YHCEN JO MHOKECTBA JEHCTBUTEIBHBIX YUCEN.
YKCla, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOXHOCTBIO IIPEICTABIICHUS
OECKOHEYHbIE JEHUCTBUTENBLHOTO YUCIIa KaK OECKOHEYHOM 1eCATUYHON
JECATUYHBIE TPOOH. IpoOu, NPUMEHSTh JI€CATHYHbIE TPUOTMKEHUS
MHoxecTBO palMOHANBHBIX U HPPALMOHAIIBHBIX YHCET.
JCACTBUTEIIBHBIX HN300paxkaTh 1€MCTBUTEIBHBIC YUCIIA TOUKAMHU
YHCEll, KOOPJAMHATHOM IIPSMOM.
NEICTBUTENIbHBIE 3anucbIBaTh, CPABHUBATH U YIIOPSI0YUBATH
yucia Kak NEHCTBUTENIbHBIE YHCIIA.
OECKOHEUYHBIE BbINOJIHATH, COYETas! yCTHHIE U TUCbMEHHBIE PUEMBI,

apudpMeTnvecKue 1efiCTBHUS C pAMOHAIBHBIMU YUCIIAMU;
HAXOJAMTh 3HAUYCHUS CTEIICHEHN C LEJIBIMU MOKA3aTEISIMU U
KOPHEH; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIPAXKECHUM.
I[Hosy4yuTs nmpeacraBjaeHue 0 3HAUMMOCTH
JNEUCTBUTEIBHBIX YACEI B TPAKTUUECKOM IEATEIBbHOCTH
YEJIOBEKa.

AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
NPUOMKEHUS ICHCTBUTEIIBHOTO YUCIA PU PEIICHUN
3a1ad4.

OKpyIJIATh JECUCTBUTEIIBHBIE YUCIIA, BBINOJHATH
NPUKUHIKY PE3yJbTaTa BBIYUCICHUN, OEHKY 3HaYCHUN
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JEUCTBUS

C IeWCTBUTEILHBIMU
YHUCJIaMHU.
[Tpubmmxennoe
3HAYEHUE BEJIMUUHBI,
TOYHOCTh
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Tpukuaka u orieHKa

YU CIIOBBIX BBIpa)KeHHﬁ.
3HAKOMHUTBLCHA C HCTOpHeﬁ Pa3BUTHUA MATCMATHKHA

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JImneniHoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH M IPUMEHATH rpaduyeckue
YpaBHEHUS C OJHOU Pemenne ypaBHenui, METO/JbI IIPU PELICHUH YPAaBHEHUM, HEPABEHCTB U UX
IEPEMEHHOM CBOIAIINXCSA CUCTEM.
K JINHEWHBIM. Pacno3naBars 11ebie ¥ IpOOHBIE YPAaBHEHUS.
KBagparnoe Pemiathb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHeHHUe. Pemenne ypaBHEHUS, CBOJAILIMECS K HUM, POCTeMIINe ApOOHO-
YpaBHEHUH, palMOHaJIbHbIC YPABHEHUS.
CBOASIINXCSA IIpeanararb BO3MOXKHbIE CIOCOOBI pEHIEHUS! TEKCTOBBIX
K KBaJpPaTHBIM. 3a7a4, 00CYyKIaTh UX U PelIaTh TEKCTOBBIC 3a]1a4n
bukBangpaTtHbie pa3HbIMH CIIOCOOaMHU.
YPaBHEHUSL. 3HAKOMHMTBHCS C UCTOPHUEI Pa3BUTHUSI MATEMATUKH
[Ipumeps! perieHus

YPaBHEHUN TPEThEU
Y 4YETBEPTOU CTENEHEN
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pa3oKeHUEM

Ha MHO>KUTEIH.
Pemenue qpoGHo-
palMoOHaIBHBIX
YPaBHEHHUM.

Pemntenne TekcTOBBIX
3a/1a49 aJire0pandecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YpPaBHEHUM, OJTHO

13 KOTOPBIX JJUHEWHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
MHTEPIPETALNS
CHUCTEMBI YPaBHEHU

C IBYMsI [IEPEMEHHBIMMU.
Pemenune TekcToBBIX

OcBauBaTh U MPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OHO YPaBHEHHUE HE
SABJISIETCS JIMHEWHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUYECKUE
IPEICTABIICHUS Ul pellleHUs] M MCCIe0BAHUS YPaBHEHU I
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
GbopMYyIUPOBKH YCIOBUS 3aa4M K aIreOpandeckoi MoJienu
yTEM COCTABJIEHUS CUCTEMbI YPABHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yJibTar.

3HAKOMMTBHCS C MCTOPHUEH PA3BUTUS MAaTEMATUKU
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3a/1a4 aire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPINPETHPOBATH
Hepasencraa HEPABEHCTBA U X HEPABEHCTBA; UCII0JIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoimoaHATh npeoOpa3oBaHus HEPABEHCTB, HCIIOJIb30BaTh
JIunelinbie IUI IpeoOpa30BaHUs CBOMCTBA YNCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JIMHENHBIE U KBaJAPaTHHIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINX
CucTeMbl TMHENHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJTHOU IIOJIyYEHHBIE PEIICHUS.
IIEPEMEHHOMN U UX MN300paxaTh penicHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YHCJIOBOM MPSAMOM, 3aIUCHIBATDH PEIICHUE C TOMOIIBIO
KBagparnsie CHUMBOJIOB.
HEPABEHCTBA U UX Pemath KBaJIpaTHBIE HEPABEHCTBA, UCIIOJIb3YS
peuieHue. rpaguyeckue npeCcTaBIeHuUs.
I'paduueckas OcBauBathb 1 NPUMEHATH HEPABEHCTBA MTPHU PELLICHUU
VHTEpIIPETaLINs Pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBaapatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynknus, e€ rpadpux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napadoJibl, OCh

WITKOCTPHUPOBATH CXeMATHYECKH, 00bACHATH
pacnoiokKeHne Ha KOOPAUHATHON TIOCKOCTH rpauKoB

byukuuii Buga: y = kx,y = kx + b,y = k_,y = X2
X
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CUMMETPUH MapadoIbI.
I'paduku PyHKIMIA:
y = kx,
y = kx + b,
k
y =—
X
y =X,
y =X,
y = Vx,
y = |x|

y = x% y =V, y = | x| B 3aBHCHMOCTH OT 3HAYCHNIA
KO3 UIIUEHTOB; ONMUCHIBATh UX CBOMCTBA.
Pacno3naBaTh KBaipaTUYHYIO (PYHKIIUIO IO (hopMyIIe.
IIpuBoauTHL NpUMeEPHI KBAAPATUYHBIX 3aBUCHUMOCTEN
U3 peaibHON KU3HU, PUUKH, TEOMETPUHU.

BoIsaABISITH 11 0000111aTH 0COOCHHOCTH Ipadrka
KBaIpaTUYHOU PYHKIIUHU Y = ax® + bx + c.

Ctpouthb 1 H300pakaTh cXeMaTH4YeCKHU rpaduxu
KBaJIpaTUYHBIX (DYHKIINHN, 3aTaHHBIX (OpPMyTIaMH BHIA
y=axt,y=ax +qy=alx+p’y=ax’ +bx+ec.
AHAJM3UPOBATH U MPUMEHSATH CBOICTBA N3yUYECHHBIX
(YHKIMI 17151 X TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO
U(POBBIX PECYPCOB

YucioBeie
OCJIEIOBATEILHOCTH

15

ITonsaTue ynciIoBOM
TIOCJIEIOBATCILHOCTH.
3amaHue
ITOCJIEAOBATEIIEHOCTH
PEKYpPPEHTHOU
bopmynoi u

dbopmyoii N-To wieHa.

Apudmernueckas u
reoMeTpuYecKas
IIPOTPECCHUM.
@opmyJibl N-T0 YieHa
apupMeTHIECKON 1
r€OMETPUYECKON

OcBauBaTh U IPUMEHATH UHJEKCHbIE 0003HAYEHNUS,
CTPOMTH PeYeBbie¢ BLICKA3bIBAHMSA C HCIIOJb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
NOCJIEA0BATEIBHOCTH.

AHaau3upoBaTh GpopMyiy N-ro yieHa
NOCJIEIOBATENBHOCTH WIIA PEKYPPEHTHYIO (hOpMYITy

U BBIYUCJIATH WICHBI [TOCJIEI0BATEIbHOCTEN, 33 TaHHBIX
3TUMU (hopMyIaMHu.

YcranaBauBaTh 3aKOHOMEPHOCTH B IOCTPOCHUH
NOCJIEIOBATEIBHOCTH, €CJIA BBIMUCAHBI IEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apu(MeTHYECKYIO U TEOMETPUUECKYIO
IIPOrPECCUU NPH Pa3HbIX CIIOCOOAX 3a/1aHusl.
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MPOTrPECCUI, CYMMBI
MEePBbBIX N YJICHOB.
N3o0pakeHue 4ieHOoB
apupMeTUYeCKOi 1
TEOMETPUUYECKOU
MPOrPECCUN TOUKAMHU
Ha KOOPAMHATHON
TJTIOCKOCTH.
JIuHenHbIN 1
AKCIOHEHIIUAJIbHBIN
pOCT.

CI10KHBIE POLIEHTHI

PemaTts 3a7auu ¢ ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apu(pMETUYECKON U TeOMETPUUECKOM TPOrPECCUi, CyMMBbI
NEPBBIX N YJICHOB.

N300paxkaTh YieHbI MOCIEAOBATEILHOCTH TOUKAMU

Ha KOOPJMHATHOM MIOCKOCTH.

PaccmarpuBaTth npuMepsl NPOLECCOB U ABJICHUH

U3 peabHOM KU3HU, WILTIOCTPUPYIOIINE N3MEHEHNE

B apu(PMETHUECKOM MPOTPECCUH, B TEOMETPUUECKOMN
IPOIrpeCcCuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecky.

PemaTh 3agaum, CBsI3aHHBIC C YHCIOBBIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHCJIE 33/1a4W U3 PeaTbHOU
KU3HH C UCTIOH30BaHUEM TU(PPOBBIX TEXHOJIOTHMA
(9TIEKTPOHHBIX TAOJHII, TPAPUIECKOTO KATBKYJIATOPA U T.11.).
PemaTh 3a1a9n Ha CIOKHBIE TIPOIIEHTHI, B TOM YHCIIC
3a/1auy U3 peasbHOU MPAKTUKH (C UCTIOIH30BAHUEM
KAJIbKYJISITOPA).

3HAKOMUTBCS C HCTOPHUEl pa3BUTHS MATEMATHKU

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATHU3aINS 3HAHUU

18

Yucaa u
BbIYMCJIEHHS (3aTUCh,
CpaBHEHUE, IEUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOILIEHUS,
IPOIOPLHY;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TOJAMHOKECTBO,
orepaluy HajJ MHOXKECTBaMU; HCIMOJIb30BaTh rpaduyecKkoe
IIPEICTABIIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX
y4eOHBIX MMPEAMETOB.

AKTYaJTU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AEHCTBHSA, CBSI3AHHBbIE C YMCJIAMU: HATypaJbHOE YUCIIO,
IPOCTOE U COCTABHOE YHCIIA, AEIUMOCTh HATypaJbHbIX
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OKpYTJICHHE,
MpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3a7a4

4yuce, MPU3HAKKU IETMMOCTH, 1I€J10€ YUCII0, MOAYJIb YHUCIa,
O0OBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apupMEeTUUECKUN KBaJIpaTHBIN KOPEHb.
BbINOJIHATH AeiicTBUSI, CPABHUBATH U YIIOPSII0YNBATH

apuPpMETHIECKUM 4ucIia, NPeACTaBIATh YACa HA KOOPIUHATHOM MPSMOH,
CrocoooMm) OKPYIJISITh YHCJIA; BHINOJHATH NPUKHUIKY M OLEHKY
pe3ynbTaTa BIUYNCICHUN.
PemaTh TekcTOBbIE 3a4a4M apU(PMETHUECKUM CIIOCOOOM.
PemaTe npakTu4yecKkue 3a1a4M, COACPKALIUE IPOLICHTHI,
JI0JIM, YACTH, BBIPAXKAFOIINE 3aBUCUMOCTHU: CKOPOCTbh —
BpEMsI — PACCTOSIHUE, [IeHA — KOJIMYECTBO — CTOUMOCT,
00BEM paboThl — BpeMsl — MIPOU3BOJUTEIBHOCTD TPY/Ia.
Pa30upartsb peanbHbIC )KU3HCHHBIE CUTYAIINH,
(popMyIHPOBATH UX HA SA3BIKE MATEMATHUKH,
HAXOJUTH PEIICHNE, TPUMEHSSI MATEMAaTUUYECKUI arapar,
HHTEPIPETHPOBATH PE3YJIbTAT
AJsiredOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[EJIBIM
BbIpaKeHU s nokasarelyieM, apu(pMeTHUEeCKUIl KBaJAPaTHBIN KOPEHD,
(mpeoOpa3oBaHUe MHOTOWIEH, anre0pandeckas Jpo0b, TOKICCTBO.
anreOpanyecKux BbINOJIHATH OCHOBHBIE 1€ CTBUSL: BHIIOJHITH PACUETHI
BBIPAKECHUM, o gopMyiiam, mpeoOpa3oBbIBATH LIEIbIE, JPOOHO-
JOIYCTUMBbIE palMOHabHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYEHU) peaIn30BbIBaTh Pa3JI0OKEHUE MHOIOUYJIEHA HA MHOKUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHueM (HOPMYIT pa3HOCTH
KBAIPaTOB U KBAJIpaTa CYMMBI U pa3HOCTH; HAXOJIUTh
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JOMYCTUMBbIE 3HAUEHUS IEPEMEHHBIX JIJIsl IPOOHO-
PAlMOHAIIBHBIX BBIPAKEHNUN, KOPHEM.

MoaeaupoBaTh ¢ TOMOIIBIO (POPMYIT peabHbIE MPOIECCH
Y SIBJICHUS

DOyHKIHUA
(mocTpoeHue,
CBOMCTBA U3yYEHHBIX
INZEINIVH
rpaduueckoe pemeHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUAMU: QyHKIMS, rpaduK QyHKINH,
HYJIX QYHKIIUU, TPOMEXKYTKHU 3HAKOIIOCTOSTHCTBA,
IPOMEKYTKH BO3pacTaHusl, yObIBaHUsI, HAUOOJIbIIIEE U
HauMEHbIIIee 3HaUYCHUS (PYHKIIUU.

AHAJIN3UPOBATH, CPABHUBATD, 00CYK1ATh CBOICTBA
(YyHKUUNA, CTPOUTH UX IpadUKH.

OnepupoBatb NOHATHUSMHU: IPSIMAsi TPOMOPIIUOHAIBHOCTD,
oOpaTHas MPONMOPLMOHAIBHOCTb, TUHEHHAS (PYHKITHS,
KBajipaTuyHas PyHKIus, mapadosa, runepooa.
HUcnoab3oBath rpagyKu 11l ONPEAECIICHNS CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEH, I PELIECHUS 3a/1a4 U3 APYTHUX
y4eOHBIX TPEIMETOB U PEaTbHOM KU3HU; MOAETHPOBATH

C MOMOTIIBIO TPA(UKOB peaTbHbIC TPOLIECCHI U SBJICHUSI.
Beipaxkarb ¢popmyiamu 3aBUCUMOCTH MEXIY BEIIMUMHAMU

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«"EOMETPUS» B /-9 KITACCAX

INOACHUTEJBHASA 3AIINCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 11eTbI0 00eCIeYnuTh M3yUYEeHHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUH U
B3aMMHOE€ PAaCIIOJIOKEHHE, OIMPACTCS HA JIOTUYECKYHO, JOKa3aTElbHYIO JIMHUIO.
[leHHOCTH, UW3y4YeHUSI TEOMETPUM HA YPOBHE OCHOBHOrO OOIIero o00pa3oBaHUs
3aKJII0YaeTcss B TOM, YTO OOYYalolUMWCA YYUTCS MPOBOJUTH JOKa3aTelIbHbIC
pacCcyXIeHus, CTPOUTHh JIOTUYECKHE YMO3AKJIIOUYEHUS, [OKA3bIBaTh HCTUHHBIE
YTBEPXKICHUSI W CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKIACHUS
«OT TPOTUBHOTO», OTJIMYATH CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaATHBHIC
YTBEPKICHHUSL.

BTopoli LIEHHOCTBIO H3Yy4YEHUSI TE€OMETPUM SIBIISETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PENIEHUM KaK MaTeMaTHYeCKHX, TaK M NPAKTHUYECKUX 3a]ad,
BCTPEYAIONINXCSI B peaibHOM KU3HU. OOydaromuiics MTOJDKEH HAYyYUThCS ONPENETUTh
reOMETPUYECKYI0 (DUTYpy, ONMUCATHh CIOBAMHU JaHHBIM 4YEPTEX WM PUCYHOK, HAWUTH
IJIOMIAh 3€MENBHOTO y4YacTKa, PacCUUTaTh HEOOXOJIMMYIO IJIUHY ONTOBOJOKOHHOTO
kabeyst unum TpedyeMble pa3Mephbl rapaxa JJisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHUTENIbHAS JIMHUS B W3ydeHUU reoMerpuu. llpu pemenun 3amay
MPAKTUYECKOI0 XapakTepa oOyYarolUiCs YYUTCS CTPOUTh MaTEMaTUUYECKUE MOJCIIH
peabHbIX )KU3HEHHBIX CUTYyallui, IPOBOJIUTH BHIUUCIICHHUS U OLICHUBATh aJICKBATHOCTD
MOJIy4YeHHOTO pe3yJIbTaTa.

Kpaithe BaxxHO mOMYEPKUBAThL CBSI3M TEOMETPUU C JPYTUMH  y4E€OHBIMU
npeaMeTaMy, MOTUBHPOBATh KCIOJIb30BAaTh OMNpEETICHUS TeoMeTpUuueckux ¢Guryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUM B (PU3UKE U TEXHUKE.
Ot cBA3uW Haubosee SPKO BUAHBI B TeMax «BekTopsl», «TpuUroHomerpuyeckue
COOTHOILIEHUS», «MeToa koopauHaT» U «Teopema Iudaropar.

VYuebnniii kypc «['eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3eiibl
conepxkanus: «['eoMerpudeckue PUrypsl 1 ©X CBOMCTBaAY, «M3MepeHne reOMeTpUIECKUX
BEJIIMUUH», «JleKkapTOBBI KOOpIHWHATBI Ha IUIOCKOCTH», «BekTopb», «JIBrxkeHus
miockocty, «I[IpeodbpazoBanus mogo0us».

OOmiee 4YMCIO YacOB, PEKOMEHJOBAHHBIX JJII M3y4yeHUs ydeOHOro Kypca
«['eomerpusi», — 204 4qaca: B 7 kimacce — 68 yacoB (2 vaca B Hememo), B 8 kimacce —
68 yacoB (2 Jaca B HefeNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).
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COAEPKXAHUE OBYYEHUA
7 KUIIACC

Havanbnbie noHsTHsA reomerpun. Touka, mpsMasi, OTpE30K, JIyd. YT0a. Buasl yrios.
BeprukanbHble W CMEXHbIE YIUbl. buccektpuca yrna. JlomaHas, MHOTOYrOJIbHUK.
[TapajuieapHOCTD U MEPIEHAUKYIISIPHOCTD MIPSMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBa OCeBOM cuMMmeTpuu. [Ipumepst
CUMMETPHU B OKPYKAIOILEM MUPE.

OCHOBHBIE MTOCTPOEHUS C MOMOLIBIO HUPKYJIS U TuHeku. TpeyronsHuk. Beicora,
MeanaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TpeyroiabHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa M TpPHU3HAKU PABHOOEIPEHHOro TpeyrojbHuKa. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBa M TNpPHU3HAKHU MAPAJUIENBbHBIX OpsMbIX. CyMma yYIJIOB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpsmoyrosbHbIi  TpeyrodpHUK.  CBOMCTBO  MEOWMAHbBl  IPSMOYTOJBHOIO
TPEYTrOJbHUKA, MPOBEAEHHOW K rumnoreHyse. IIpu3Haku paBeHCTBA NIPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpSMOYTOJIbHBINA TPEYTOJIBHUK C yrioM B 30°.

HepaBencTBa B reomMeTpuun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM YyIJIe U OOJIbIIEN CTOPOHE TpeyroyibHuKa. [lepnenaukysip
Y HaKJIOHHAs.

I'eomeTpuueckoe mecto To4yek. buccexkrpurca yria U CepeIuHHbIA NEPIEHIUKYIISAP
K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUYEK.

OKpy>KHOCTb M KpyT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacnoiioKeHHe
OKpYHOCTH M npsMoi. KacarenpHas M cekymas K OKpPYXHOCTH. OKpy»KHOCTb,
BIIMCaHHAasA B yroJl. BnimcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerbipéxyronpauku. [lapamienorpamMm, ero npusHakd W cBoucTBa. YacTHbIe
CJy4yau nmapajijieorpaMMoB (TPsIMOYTOJILHUK, POMO, KBapaT), UX MPU3HAKKU U CBOMCTRBA.
Tpaneuusi, paBHOOOKas Tpaneuus, €€ CBOKMCTBA U npu3Haku. [IpsiMmoyroibHas Tpaneuus.

Meron ynBoenusa meauansl. LlentpansHas cummerpus. Teopema Daneca u reopema
O IPOMOPLIMOHATIBHBIX OTPE3KAX.

CpennHue JIMHUU TPEyroJibHUKA U Tpaneuuu. L{eHTp Macc TpeyroiibHuKa.

[Tonobue TpeyroabHukoB, Kodhduiuent mnoaodus. I[lpuzHaku mogOOMS
TPEYroJbHUKOB. [IpuMeHeHne moo0ust mpy peleHny MPaKTUYECKUX 3a/1a4.

CgoiicTBa 1momaaei reoMmerpuueckux ¢uryp. Dopmyabl g IUIOMIAAH
TpPEYroJibHUKa, TNapajenorpaMmma, pomba u Tpaneuuu. OTHOLIEHUE IUIOLIAACH
NMOI00HBIX GUTYP.

Beruucienne mnomaner TPEYroJbHUKOB W MHOIOYTOJIBHUKOB Ha KIIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu penreHUH
MPAKTUYECKUX 3a7a4.

CHHYC, KOCHHYC, TaHI'€HC OCTPOrO yIjla MpSAMOYTOJIbHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpHUTOHOMETpHUYECKHE (DYHKITMU YTIIOB
B 30°, 45° u 60°.

BrnimcanHble M LEHTpaJbHBIEC YIUIBL, YTOJ MEXIY KacaTEIbHOHW M XOpPHOMl. YTIJIb
MEK]ly XOpJIaMH U CEKyIIMMU. BrincaHHbIe M OMCAaHHbBIC YETHIPEXYTONbHUKH. B3anmHOe
pacmoyio)keHue IBYX OKpykHocTed. Kacanme okpyxHoctei. OOmmme KacaTelbHBIE K
JIBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYJIIBI IPUBEACHUS.

Pemenne tpeyrosbHMKOB. TeopeMa KOCHHYCOB M TeOpemMa CUHYCOB. Perienue
IIPaKTUYECKUX 334 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmoaoous. [logodue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 TpoOU3BEAECHUU OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEIECHUH OTPE3KOB
CEKYIIMX, TEOPEMA O KBAJIPaTe KaCaTEIbHOM.

BekTop, anuHa (MOIysib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPHI, MPOTHUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLuU
HaJ, BekTopaMu. Pa3ziokeHne BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnuuater  Bekrtopa. CkalsipHOE  NPOM3BEACHUE  BEKTOPOB, IPUMEHEHHE
JUTSl HAXOXKICHMS IJTUH U YTJIOB.

JlekapTOBBl KOOpAMHATBl HA IUIOCKOCTH. YPAaBHEHHs MPSMOU M OKPYKHOCTH
B KOOpJIMHATaX, MEpPECEYeHUE OKPYKHOCTEH U MpAMbIX. MeToj KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. [[sInHA OKpYKHOCTH. [ pagycHas u paauaHHas Mepa
yTja, BBIYUCIEHUE JUIMH OyT OKpykKHOCTel. [imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHHE CHUMMETpuUU (uryp (3ji€eMeHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yJabTAaThl OCBOCHUS TPOTPaMMBI Y4EOHOTO Kypca K KOHITY
oOydenwus B 7 Kjacce:

Pacnio3HaBaTh U3y4eHHbIE T€OMETPUYECKHE (PUTYpPBI, ONPENEIsITh UX B3aUMHOE
pacnoyiokeHue, Mu300pakaTb TreoMeTpuYecKue (UTypbl, BBIMNOJHATH  YEPTEXKH
[0 yCJIIOBMIO 3ajauyu. M3mepsaTe nuHENWHBIE W YIJIOBBIE BENIWYMHBL. Pemare 3amgaun
Ha BBIYMCIICHNE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyr0 OLIEHKY JMHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
XKU3HHU, pPa3MEepOB NPUPOAHBIX OOBEKTOB. PaznmuuaTh pa3Mepsl 3TUX OOBEKTOB
10 OPSIAKY BEJINYUHBI.
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CTpouTh YEPTEKU K TEOMETPUUECKHUM 3a/1a4aM.

ITonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MPU3HAKHU U
CBOICTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUHN 33/1ad.

[IpoBoauTh JOTrMYECKHE PACCYKIECHUS C MCIOJB30BAHUEM TI'€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MPSIMOYLOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAaHbI, MPOBEAEHHON K THUIIOTEHY3€ MNPSIMOYTOJIBHOTO TPEYTrOJIbHUKA,
B PELICHUH F'€OMETPUYECKHUX 3a7aY.

OnpenensiTh MapaiyieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00Opasyer
C HUMHU cekymad. OnpenensiTe MapauIedbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemars 3a1aun Ha kieTyaToi Oymare.

[IpoBOANTH BBIUMCIEHUSI U HAXOJUTh YUCIOBBIE U OYKBEHHbIC 3HAUEHUS YIJIOB

B I€OMETPHUYECKUX 3aadyax C MHCIOJB30BAHUEM CYMMBI YIJIOB TPEYI'OJIBHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX IMpPU TEPECEYEHUH JBYX
IapajuIeNIbHBIX NPAMBIX CEKyLIeH. PemaTe npakTuyeckue 3a1a4u Ha HAX0XKACHUE YIIOB.

Biagers IOHATHEM TE€OMETPUYECKOIO MeCTa TOYEK. YMETb OIPEAEIATh
OHMCCEKTpUCY yIia U CepEeIUHHBINA NEPIIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUYECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U AUaMeTpa
OKPY/KHOCTH, TIIOJIb30BaTbCsl HMX CBOMCTBAMH. YMETh MPUMEHATH OTH CBOMCTBA
IIPU PEIICHUY 3a/1a4.

Briagets moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ ueHtp. Ilonb3oBaTbea ¢akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE IIEPIICHIUKYIIAPHI K CTOPOHAM
TPEYTOJbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners mnoHATMEM KacaTeNbHOW K OKPYKHOCTH, IIOJb30BaThCd TEOPEMOU
O NMEPIEHAUKYIISIPHOCTH KacaTeIbHOW U painyca, IPOBEAEHHOIO K TOUKE KaCAHUS.

[Tonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMH, NMOHUMATh HX
MIPAKTUYECKUIN CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE IIOCTPOCHUSA C IOMOINBI0 LUPKYJIS M
JIMHEWKMU.

[IpeameTHbie pe3ysbTaThl OCBOEHHUS MPOrPpaMMbl y4yeOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacnio3HaBaTh OCHOBHBIE BU/JIbI UETHIPEXYTOIBHUKOB, UX 3JIEMEHTBI, M0Ib30BaATHCS
UX CBOMCTBaMU IPH PEIICHUH T€OMETPUUECKUX 3aau.

[IpuMeHATh CBOICTBA TOYKHM IEPECEUEHUS] MEIHUAH TPEyrojbHUKa (LIEHTpa Macc)
B PEIICHUH 3a/au.

Branete noHATHEM CpEIHEN JMHUM TPEYTOJIbHUKA W Tpamnelu, NPUMEHATh UX
CBOMCTBA IIpM pELICHMM reomeTpudecknx 3anad. [lomp3oBarbest teopemon dareca
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U TEOpEeMOM O MPONOPLHUOHANBHBIX OTpPE3KaX, IPUMEHATh MX JUIS PELICHUs
PaKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HAKM MNOJOOUS TPEYrOJIBHUKOB B PEIIEHUU TIE€OMETPUUECKHUX
3a7ad.

[Tonb3oBatbea Teopemoid Iludaropa mmsg  pemieHUss TEOMETPUUYECKUX U
npakTUyeckux 3amgady. CTpOUTh MaTEMaTHYECKYI0 MOJIETIb B NPAKTUYECKUX 3a/]ayax,
CaMOCTOSITENIBHO JIENaTh YePTEX U HAXOAUTh COOTBETCTBYIOIINE JIIMHBI.

Bnanets NOHATHSMU CHHYCA, KOCUHYCA U TAHTE€HCa OCTPOTO YIJIa IPSIMOYTOJIBHOTO
TpeyroyibHUKA. 110J1630BaThCS ITUMHU NOHATHIMU IS PELICHMS] IPAKTUYECKUX 3aa4.

Boruncnate (pa3nuuHbIMH crioco0aMu) IUIOLIab TPEYroJibHUKA M IUIOUIaau
MHOTOYTOJIbHBIX (pUryp (moJb3ysch, I7ie HEOOXOAMMO, KaJIbKyIsATOpoM). [IpumeHsTH
IIOJIyYCHHBIE YMEHUS B IPAKTUYECKUX 33]1a4ax.

BiiageTs MOHATHAMM BIIMCAaHHOTO M IIEHTPAJIBHOIO YIJIA, UCIIOIB30BATh TEOPEMBI
O BIIMCAHHBIX yTriax, yriiax MeXay XopaaMu (CEeKyIIMMHU) U YIJie MeXAy KacaTelabHOU U
XOpAOH P PELICHNN T€OMETPUYECKUX 3a1a4.

Brnagere MOHATHEM ONHUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

IIpuMEHSATH MOTy4YEHHBIE 3HAHUSA HA IPAKTUKE — CTPOUTHh MaTEMAaTHUYECKHE MOJENH
JUISL  3aa4  peajbHOM JKM3HM UM TPOBOJUTH COOTBETCTBYIOUIME BBIYMCIICHUS
C TPUMEHEHUWEM MNOoJ00HMs W TPUTOHOMETPUM (TOJB3YyACh, TJI€ HEOOXOIUMO,
KaJIbKYJIITOPOM).

[IpeameTHbIe peE3yabTaThl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

3HaTh TPUTOHOMETpPUYECKHE (DYHKLUMU OCTPHIX YIJIOB, HAXOJIUTH C MX MOMOIIBIO
pa3NuyYHbIE 3JIEMEHTbl MPSIMOYTOJBHOTO TPEYTOJbHUKA («peuieHue MNpSIMOYTOIbHBIX
TPEYroJbHUKOBY»). HaxomuTe (C MOMONIBIO KaJdbKyJISITOpa) JUIMHBI W YIJIbI
JUISL HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbed (opmMysaMu MPUBEICHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUISl HAXOXJACHHS COOTHOIIEHUW MEXKAY TPUTOHOMETPUYECKUMU
BEJIMYUHAMHU.

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHMHYCOB [JISi HAXOXACHHUS pPAa3IHUYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PELICHUE TPEYTOJIBHUKOBY), IPUMEHATh UX MPU PEILICHUH
reOMETPUYECKUX 3a]ay.

Bnagers moHsTHsAMH TpeoOpa3oBaHHs MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Quryp. Ilonp3oBaThesi cBOMCTBaMM MOIOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIIATH AJIMHBI M HAXOAUTD YIIIbl y TOJIOOHBIX Guryp. [IpumeHsTh cBOiCcTBa Mo100Us
B NPAKTUYECKUX 3a7adyax. YMETb MPUBOAUTH MPUMEPHl MOAOOHBIX (GUTYp
B OKPY’KaIOIIEM MUPE.

[Tonb3oBaTbCAd TEOpEMaMH O MPOU3BEACHUH OTPE3KOB XOpJ, O MPOU3BEACHHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.
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[Tonb30BaTbCsa BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3NUECKUN CMBICI,
OPUMEHATh MX B PELICHUM TEOMETpUYECKUX U (usmueckux 3anad. llpumensarts
CKaJISIPHOE MPOU3BEACHUE BEKTOPOB JUIsl HAXOXKACHUSI JUIMH U YTJIOB.

[Tonb30BaTbCd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, NPHUMEHSTh €ro B PELICHUU
reOMETPUUYECKUX U MIPAKTUUECKUX 3ajau.

Bnaners NOHATHAMU IPAaBUIBHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPYXHOCTH, JITMHBI
YT OKPYKHOCTH M paJuaHHOW MEphl yria, yMETh BBIYMCIATH IUIOUIA/b Kpyra U €ro
yacteil. [IpuMeHsATh noydyeHHbIE YMEHUSI B IPAKTUYECKUX 33]a4ax.

HaxoauTs ocu (W11 IGHTPBI) CUMMETPHUH (DUTYP, TPUMEHSTH JBUKECHHS TIIOCKOCTH
B IPOCTEHMILINX CITyYasx.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMAaTUYECKHE MOJEIH
JUIs  3aJad  pealbHOM JKM3HM U IPOBOAUTH COOTBETCTBYIOUIME BBIYUCIICHUS
C TpPUMEHEHUWEM TMOoAOOUS M TPUTOHOMETPUYECKUX (YHKUMA (MOJB3YsACh, TIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
HanmenoBanme paznena |KomudecTso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreitmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHNUS.
r€OMETPUUYECKHE PUTYPBI U reOMETPHUYECKUE Pacno3naBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPBI,
uX CcBoOMcTBa. M3Mepenue OOBEKTBHI. ONnpeAesiTh UX B3aUMHOE PACIOJIOKEHHUE, BHITIOJIHATH
r€OMETPUYECKUX BEIUYHH MHOroyrojasHuK, 4epTEK MO YCIOBUIO 33]1a4H.
JIOMaHasl. IIpoBoaMTH NpOCTEHIINE TOCTPOEHUS C TOMOIIBIO IUPKYJIS
CMexHBIE U Y JIMHEVKU.
BEPTUKAJIbHBIE YTJIbI. M3mepsaTh TMHENHBIE U YTIIOBBIE BEJIMYUHBI T€OMETPUYECKUX
Paborta 1 TIPAKTHYECKUX OOBEKTOB.
C IPOCTENIIUMH OnpenensiTh «Ha r71a3» pa3Mepbl pealbHbIX 00bEKTOB,
yepTeKamHu. NPOBOIMUTH IPyOYI0 OLIEHKY UX PAa3MEPOB.
N3mepenue nHeWHbIX | PemaTh 3a1auu Ha BHIYUCIICHUE JJIMH OTPE3KOB U BEIMYUH

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
U yTJIOB

YTJIOB.

PemaTe 3a/1a4u Ha B3aMMHOE PacIIONIOKEHUE
reOMETPUYECKUX (Uryp.

IIpoBoanTs Ki1accu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTEIbHbIE PACCYKICHNUS.
3HAKOMUTBCS C HCTOPHEN Pa3BUTHS TEOMETPUU

TpeyroyibHUKN

22

[TonsiTe 0 paBHBIX
TPEYTOJbHUKAX U

Pacno3HaBaTh napsl paBHBIX TPEYTOJIHHUKOB HA TOTOBBIX
yepTexax (C ykazaHHeM IIPU3HAKOB).
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MIEPBUYHBIC
MIPEACTABICHUS

0 paBHBIX (pUrypax.
Tpu npuszHaka
paBEeHCTBA
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOIICTBO MEIMAHBI
IPSIMOYTOJIBHOTO
TPEYroJbHUKA,
MIPOBEAEHHOU

K TUIIOTEHY3E.
PaBHOOepeHHbIC 1
PaBHOCTOPOHHUE
TPEYTrOJbHUKHU.
[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYroJIbHUKA.
Hepasencrsa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoiBoaUTH CriecTBYS (PAaBEHCTB COOTBETCTBYOITIX
DJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyJIMPOBATH ONPE/CICHUS: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, MPSMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHIUKOB; OMCCEKTPUCHI, BEICOTHI,
MeUaHbl TPEYTOHHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; MepUMETpa TPEYroIbHUKA.

@opmyIMpPOBaTh CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTponTh 4epTexu, peliaTh 322494 C IOMOIIbIO
HAXOXKJEHHUS PaBHBIX TPEYTOJLHUKOB.

IIpumMeHsATH MpU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJILHUKOB B 3a/1a4ax.

Hcnoan3oBath 11udpoBbie pecypchl A5 HCCIIeI0BAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTBCS C HICTOPUEN Pa3BUTHS TEOMETPHUH

75




®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

[lapannensHble NpsIMBIE, 14 [lapaiensHbie D®opMyJIHPOBATH NOHATHE TAPAIIIETBHBIX ITPSAMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA IIPsIMBIE, NX CBOMCTBA. HAXOUTH MMPAKTUUECKHUE IPUMEPBI.
Hakpecrt nexammue, M3yuaTh cBoOCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
COOTBETCTBEHHBIE U napasuieNIbHbIX MpsAMbIX cekylei. [IlpoBoauTs
OJHOCTOPOHHUE YIJIBI, | JAOKA3aTeJIbCTBA NAPALIECIBHOCTH ABYX IMPSAMBIX C TOMOIIBIO
00pa30BaHHbIE YTJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
IIpY [IEPECCYCHUN TPEThEU MPAMON.
napajuIeIbHbIX BbBI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). HaxoauTsb unciioBbie 1 OYKBEHHBIE 3HAUEHHUS YTJIOB
[Ipu3Hax B TEOMETPUYECKHUX 3a7a4ax C NCIOJIb30BAHUEM TEOPEM
[apaJuIEIbHOCTH O CYMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYI'OJIbHUKA.
IIPSAMBIX Yepe3 3HAKOMHUTBCS C HICTOPHEH Pa3BUTHS FEOMETPUU
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOMU
MPSAMOM 1O BTOPOU
IPSAMOM.
Cymma yrios
TPEYTOJIbHUKA.
Brenrnue yribl
TPEYTOJIbHUKA
OKpy)HOCTb U KPYT. 14 OKpyX HOCTb, XOp/1a U DopMyJIHPOBATH ONPEACICHUsI . OKPYKHOCTH, XOP/IbI,
['eomeTpuueckue JIHAMETP UX CBOMCTBA. JIHaMeTpa U KacaTeabHOU K OKpy)HOCTH. M3yuaTh nx
[MOCTPOCHUS KacarenpHas CBOMCTBA, PU3HAKHU, CTPOUTH YEPTEKH.
K OKPY>KHOCTH. HccaenoBarhb, B TOM YKCIIE HCHIOJIB3YH HH(POBLIE
OKpy>KHOCTB, pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP

BIIMCAaHHAA B YT'OJI.

OKPYKHOCTH, BIIMCAHHOU B YTOJI; paBCHCTBO OTPC3KOB
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[Tonsitue o I'MT,
MPUMEHEHHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEANHHBIN
NEePIEHAUKYIISIP
KaK FreOMETPUUYECKUE
MecTa TOYEK.
OKpy>XHOCTb,
OMKCaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy>XHOCTb,
BIMCAHHAs

B TPEYTOJIbHUK.
[Ipocreitmme
3a/1auun

Ha MMOCTPOEHHUE

KacaTeJIbHBIX.
HUcnoas3oBars metoa [ MT 1mi1a nokazarenbCcTBa TEOPEM

0 MepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MIEPIICHAUKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupio I'MT.

OBJaaeBaTb NOHATHUSIMHU BIOUCAHHOUN W OIIMCAaHHOM
OKPYKHOCTEU TPEYTrOJIbHUKA, HAXOAUTD LIEHTPBI 3TUX
OKPY>KHOCTEH.

PemaTtb OCHOBHBIC 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPNEHINKYISPa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOJALIEH YEPE3 JaHHYIO TOUKY U
MIePIICHIUKYJIIPHON JaHHOM MPSMOM; OMCCEKTPHUCHI JAHHOTO
yIJia; TPEYrOJIbHUKOB

10 Pa3JIMYHBIM 3JIECMEHTAM.

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN

[ToBTOpEeHue, 00001IIICHNE 4 IToBTOpEHUE 1 PemaThb 3a1aum Ha MOBTOPEHNE, UITIOCTPUPYIOIINE CBS3H
3HaAHUH 000011IeHrE OCHOBHBIX | MEXKIY Pa3INIHBIMU YacTSIMHU Kypca
MHOHSITUU U METOJOB
Kypca 7 Kjacca
OBIIEE KOJIMYECTBO 68
YACOB I10O ITPOTPAMME
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8 KJIACC
HaunmenoBanue paznena | KonmaectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIIUXCS
(Temsl) Kypca 4acoB COJICpIKAHUE

UeTbIpEXYTOJIbHUKHU 12 [Tapamienorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX 3JIEMEHTHI.
YacTtHble ciryuan DopMyJTHPOBATH ONPEIeICHUA: TapAIIIEIOrpaMMa,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, poMOa, KBajparta, Tparenuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tpaleuuu, NpsIMOYTrOJIbHON Tpaneluu.
pomO, KBaapar), ux Jloka3pIBaTh U UCIOJIB30BATH NPH PEeIICHUHU 32124
IPU3HAKU U CBOMCTBA. | MPU3HAKU U CBOMCTBA: MapajuiesiorpaMma,
Tpanenus. IpsIMOYTOJIbHUKA, poM0Oa, KBaJipaTa, Tpareluuu, paBHOOOKOM
PaBHoOoKkas u Tpareuuu, NpsiMOyTroJIbHON TpaneLuu.
MPSIMOYTOJIbHAS IIpuMeHsTH MeTO yABOCHUS MEIMAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoan3oBathb 11udpoBbIe pecypehl A UCCIEIOBAHUS
Merton yaBoeHus CBOWCTB U3y4aeMbIX (UTYD.
MEIMAHBI. 3HAKOMHUTBHCS € MCTOPHEN Pa3BUTHUSI TEOMETPUU
enTpasnbHas
CUMMETPUS

Teopema Pasieca u TeopeMa 15 Teopema Qarnecau IIpoBoaAUTH MOCTPOEHUS C TIOMOIIBIO HUPKYJIS U INHENKHU

0 IPONOPLIMOHAIIBHBIX TeopemMa C UCIIOJB30BaHuE TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MoJOOHBIE O IPONOPLMOHAIIBHBIX | O MPOMOPLUHOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

TPEYTOJbHUKHU OTpe3Kax. IPONIOPLUHUOHAIIBHBIN OTPE3O0K.
Cpennsig TuHUA IIpoBoauTh J0KA3aTENBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA. TPEYTrOJIbHUKA NIEPECEKAIOTCS B OJHOW TOUYKE, U HAXOAUTh
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Tpanenus, e€ cpenHss
JIVHUSL.
[IponopumoHaibHbIE
OTPE3KHU.

IlenTp Macc

B TPEYTOJIbHHKE.
[Tono6ubIe
TpEyroJbHUKU. Tpu
MpU3HaKa noo0us

CBSI3b C IIGHTPOM MAacC, HAXOAUTh OTHOIIEHHE, B KOTOPOM
MEMaHbI IEJSATCS TOUKOU UX TepeceueHusl.

Haxoauthb 1o100HbIe TPEYTOIBHUKH Ha TOTOBBIX YePTEKaX
C YKa3aHHEM COOTBETCTBYIOUINX MPU3HAKOB MOI00US.
Pematsb 3aga4u Ha 0100HBIE TPEYTOIBHUKHU C TIOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
0TOOHBIX TPEYTOJILHUKOB.

IIpoBoanTh 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MMOA00US.

TPEYTOJIHHUKOB. Jloka3bpIBaTh TpU IPpU3HAKA TI01I00MS TPEYTOJIHLHUKOB.
[Ipumenenne IIpuMeHATH NOTyYEHHBIE 3HAHUS IIPU PEILICHUN
no00ous F€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.
MIPY pEIICHUU 3HAKOMUTBHCS C UCTOPHEl pa3BUTHUS TEOMETPUU
MPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUI0IIAIEN OgJaseBaTh NEPBUYHBIMH MPeICTABIEHUAMHU 00 001IICH
TJIOMIACH TPEYTOJILHUKOB TC€OMETPHUECKUX TEOPHH TIIOMATH (MEpHI), (POPMYJTUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (QUTYP. buryp. TUTOIIAM, BBISICHITH MX HATJISIIHBINA CMBICIL.
[Tnomaay nogoOHbIX puryp DopMybl BoiBoauTh hopMyIibl TUIONIAAN TApaJUIeIorpaMma,
JUTSI TUTOTIAIH TPEYTOJIbHUKA, TPAIICIIUU U3 GOPMYJIIBI TUTOIIAIH
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaApara).
napajuiesiorpaMmma, BoiBoAUTH (GOPMYITHI TUIOMIAIN BRITYKIOTO
TpareIuy. YETBIPEXYTOJIbHUKA Yepe3 AUArOHaIN U YOI MKy HUMHU.
Brrunciienune HaxoauTs muiomanu ¢puryp, n300paxE€HHBIX Ha KJIETYaTON

IJIOIIAZEN CIIOKHBIX
dburyp.

OyMmare, HCNoOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
JOCTparBaHUeE.
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[Tnomamu uryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau

C MOMOIIILIO0 METOIa
BCIIOMOTaTEJILHOU
TUIONIATH

Pa36upath npuMepbI UCIIOTH30BAHUS BCIOMOTATEIbHON
TUTOIAM JIJIsI PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTts muiomnaay no100HbIX GUTyp.

BoIuucJasaTs ionany pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha IWIONIAIb C TPAKTUYECKUM

coJiep KaHueM

Teopema [ludaropa u
Haydaja TPUTOHOMETPUHU

10

Teopema [Tudaropa, u
€€ NIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUICCKHIX
GyHKIUNA OCTPOTO
yTi1a IPSIMOYTOJIBHOTO
TPEYTrOJbHUKA,
TPUTOHOMETPHUECKUE
COOTHOIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHYECKOE
TOX]IECTBO

Joxka3biBaTh TeopeMy [ludaropa, ucnoabzoBarsh €

B IPAKTUYECKUX BbIYUCIICHUSAX.

DopMyIMPOBaThH ONPEIEICHUS TPUTOHOMETPUYECKHUX
(GYHKIMI OCTPOro yria, HpoBepsATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS

B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
IPSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yraaMu B 45° n 45°; 30°
u 60°.

Hcnoab3oBath GopMysibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOIICHUI MEXAY TPUTOHOMETPUYECKUMU PYHKIHUAMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHATH NOJyYEeHHbIE 3HAHUS M YMEHUS TP PEIICHUH
OPAKTHYECKUX 3aau.

3HAKOMMTBCS C HCTOPHEl pa3BUTHUSI TEOMETPUU
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YTl B OKPY’KHOCTH.
BrnincanHble 1 ONIMCaHHbBIE
YETHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnucannsie n
LEHTPaJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOPJIOH.

Yl MexIy
XOpJlaMu U
CEKYILIAMHU.
Bnoucannsie n
OIMCAHHbBIC
YETHIPEXYTOJIbHUKH,
WX IPU3HAKU U
CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIpY PELICHUU
F€OMETPUUYECKUX
3ajad4.

BzanmMnoe
PacCIMOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTelIbHbIC.
Kacanue
OKPY>KHOCTEHN

DopMyIMPOBaTHh OCHOBHBIE OIPEEIICHHUS], CBI3aHHbBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTsp BrMcaHHbIE YIIIbI, ONUPAIOIIUECS HA OJIHY AYTY,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarpb, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pPECYpCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA M TPU3HAKU [IPU PELLICHUN
3a1a4
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[ToBTOpEHME, 0000IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIINAE CBSI3U
3HAHMUI OCHOBHBIX IIOHATHA U | MEXKIY pa3IMYHBIMH YaCTSIMH Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAHUMN
OBILEE KOJIMYECTBO 68
YJACOB ITIO ITPOT'PAMME
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9 KJIACC
HanmenoBanue paznena | Komuuecto OcHoBHOE OcHOBHBIE BU/JIBI JEATEIBHOCTH 00YYAIOIIUXCS
(TemnI) Kypca 4acoB coAepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAEJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB Y CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMM TYNbIX U MPSMBIX YTJIOB.
Pemenue TpeyroapHUKOB ¢yuknuii yrios ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. @opmysl (c pamuycoM ONMUCAaHHOW OKPYKHOCTH).
TIpUBEIEHUS. BoiBoauTh hopMyJIbl 1J11 BEIYUCIEHUS II0INAAeH
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUroHoMeTpuM (dhopmya
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YOI MEXKIY
Pewenue HUMH, (HOopMyJIa TUIOMIAJAN YETHIPEXYTOIbHUKA Yepe3 €ro
TPEyroIbHHUKOB. JTMArOHAJIU U YTOJI MEXy HUMH).
IIpakTHuecKoe PemiaThb TpeyroabHUKM.
IpUMEHEHNE Pemath npakTryeckue 3aauu, CBOASIIAECS
JI0Ka3aHHBIX TEOPEM K HaX0XXJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moao06us. 10 [Tonsitue OcBauBaTh NOHSITHE PEOOPA3OBAHUS TIOIOOMS.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu npeodpa3oBaHUM MOJ00US.
B OKPY>KHOCTHU COOTBETCTBEHHbIE HaxoauTs npuMepsl og00us B OKPYKAIOIICH
AJIEMEHTHI MOJOOHBIX | JACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METPUUYECKUE COOTHOIICHUSI MEXY OTPE3KaMU
Teopema XOp/I, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

O TIPOM3BEICHUU
OTPE3KOB XOP,
Teopema

BIIMCAHHBIX YTJIOB U TTOJ00HBIX TPEYTOJIBLHUKOB.
Pemath reoMeTpuuecKkue 3a/1auu U 3aJ1a4u U3 peaibHOM
KU3HH C UCTIOH30BaHUEM MOJ00HBIX TPEYTOJIHHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa o KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
F€OMETPUYECKUX
3aj1a4

Bekropsbl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOpa
Ha YHUCJIO.
DOU3NYECKU 1
F€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxxenue Bekropa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpAM.
Koopaunater
BEKTOpA.

CkansipHoe
MIPOM3BEICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KAK HAIIPABJIECHHBIE OTPE3KU,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh onpeaeeHUusi CYMMBbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpA Ha YUCJI0, HCCJIe10BATH
F€OMETPUYECKUIA U (PU3MUYECKHI CMBICIBI 3TUX ONEpaIuil.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP I10 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoab3oBaTh CKaIsipHOE MPOU3BEAEHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbpI4uCasiTh CyMMY, Pa3HOCTb U CKAJIIPHOE IPOU3BEICHUE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHATH CKAIIPHOE IPOU3BEICHHE ISl HAXOXKICHUS
JUITMH U YTJIOB
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MIPUMEHEHUE
JUTST HAX 03K JICHHUS
JUIVH U YTJOB.
Pemtenne 3amau

C MMOMOIIIBIO BEKTOPOB.

[IpumeHeHue BEKTOpOB

JUISL peLIeHus 3a/1a4
17635097

I[GKapTOBBI KOOpANHATHI
Ha IIJIOCKOCTHU

JlexapTOBBI
KOOPAMHATBI TOUEK
Ha IUIOCKOCTH.
YpaBHEHUE MTPSIMON.
YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
MIEPECECUCHUS
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
F€OMETPUUYECKUX
3a7a4, MPaKTUYECKUX
3aaa4

OcBauBaTh NOHATHE [IPSIMOYTOJIBHOW CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAMTH ypaBHEHHE NIPSMOU U OKPYKHOCTH. BblaeasiTh
IIOJIHBIN KBaJIpaT I HaXOKJAEHUS LEHTpa U pajguyca
OKPYKHOCTH 110 €€ yPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKIEHUE TOUYEK NIEPECEUCHHUS
IOPSIMBIX U OKPYXKHOCTEH C IOMOIIBI0 METOAA KOOPAUHAT.
Hcnoab3oBaTh CBOMCTBA YIrI0BOro KO3 PuimeHTa npsamoi
IIPYU PELIEHUU 337124, JJIs1 ONPEIEIICHHS PaCIIONOKEHUS
IPSMOI.

IIpuMeHATH KOOPUHATHI TPU PEIIEHUH TEOMETPUUYECKUX U
MPaKTUYECKUX 3a]1a4, JIsl TOCTPOCHUSI MAaTEMaTUYECKUX
MOJIeNIel peasbHBIX 3a/1a4 («METO KOOPIUHATY).
IMosb30BaTHCA U1 TOCTPOEHUSI U UCCIIEIOBAHUN
U(POBBIMHU PECYPCAMH.

3HAKOMUTBCS C HCTOPHE pa3BUTUS TEOMETPHUH
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKpYKHOCTH U
MJIOIIAb KpyTa.
Brraucienue miomanei

[IpaBunbHBIE
MHOTOYTOJIbHUKM.
Yucno n. {nuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yTa.

[nomans kpyra,
CEKTOpa, CETMEHTA

@DopMyJTHPOBATH ONPEICICHUE TPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.

IToab30BaTHCA NOHATHEM JJINHBI OKPY>KHOCTH, BBC,ZIéHHI)IM

C IOMOIIBIO NMPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPelesiTh
YUCJIO T, UIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTh MEpexoa OT paIMaHHOM MEPHI yIiia

K FPalyCHOM U HA00OPOT.

OnpenensiTh IJIOIMIAIb KPYra.

BoiBoguth ¢opMy.ibl (B rpayCHOM U paiMaHHON MEpe)
IUISL JUIMH 1yT, IUIOLAJeN CEKTOPOB U CETMEHTOB.
BbIuncJasiTh I101aa1 GUryp, BKIFOYAIOIIMX 3JIEMEHThI
OKPYXHOCTH (KpyTa).

HaxoauThb rionaay B 3aj1a4ax peajibHOM )KU3HU

JBM>KEHUS TIJTIOCKOCTH

ITonsgaTue o ABM>KEHUN
IJIOCKOCTH.
[TapamnenpHbIi
MIEPEHOC, TOBOPOT
[Ipumenenne

MIPU PEIICHUM 3a]1a4

Pa30upaTh npuMepsl, WILTFOCTPUPYIOIIME TOHATHS
JBUYKCHUS.

DopMyJTHPOBATH ONIPEAEIICHUS TaPAJUIEIBHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOAUTh HEMOABWKHBIEC TOUKHU.

HaxoauTh 1IEHTPHI B OCU CUMMETPUI TPOCTEUIITUX (HUTyp.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa3oupaTh MPUMEPHI).
Hcnoab30BaTh 1JIs1 IOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIE peCypChl

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATHU3aIUS 3HAHUU

[ToBTOpEHUE
OCHOBHBIX MTOHIATHUU U

OnepupoBath NOHATUSIMU: PUTYpa, TOUKA, TPsIMasi, yroJ,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METOJ0B KypcoB 7—9
KJ1accoB, 00001eHne
U CUCTEMATU3ALINS
3HAHUU.
[Ipocreiimme
TrE€OMETPUYECKHE
burypsl u ux
cBoricTBa. M3mepenne
F€OMETPUYECKUX
BEJIMYNH.
TpeyroabHUKH.
[TapannensHbie 1
NEPIEHIUKYIISIPHBIE
npsIMbIE.
OKpY»XHOCTB U KpYT.
I'eomerpuueckue
MOCTPOEHHUS. YTJIbI
B OKPY’KHOCTH.
Briucanuslie u
OMKCAHHBIE
OKPYXHOCTHU
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTBb.
YeThIpEXYrOJIbHUKHY.
Bniucannsie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCeKTpHUca U BbICOTa TPEYTOJIbHUKA, TApaJUIeIOrpaMM,
poOMO, IPSMOYTOJIbHUK, KBaIpaT, TPaIeluus; OKPY>KHOCTb,
KacarelibHas, paBEeHCTBO U 1o00ue Guryp,
TPEYTrOJIbHUKOB; NapaluIeIbHOCTh U EPIICHINKYISPHOCTh
NPSMBIX, YTOJI MEXAY NPSIMBIMU, CHAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIA b, IEPUMETP.

HUcnoab3oBathb popmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JNIMHBI OKPY>KHOCTH U TTOIIAN KpyTa,
00BbEMa MPSMOYTOJIBHOTO MapaslieNenuIe/a.
OnepupoBatb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCMOJIb30BATh 3TH ITOHATHUS JJIs
IIPEICTABJICHUS TaHHBIX U PELICHUS 3a1a4, B TOM YHCIIE

U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTes 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSTHUH,
WJUTIOCTPALMIO CBI3E€M MEXIY Pa3IMYHBIMU YaCTSIMU Kypca.
BpiOupaTh MeToA 1Jis pelLICHHs 3a/1a4u.

PemaTe 3a1a4m 13 NOBCETHEBHOM )KU3HU
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Y ONMCaHHbIC
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHH.
Pentenne o0Ommx
TPEYrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.
JBmwxenus. [Togobue.
Cummerpus.
[Tmomans.
Brruncienune
orontane. [ momaan
Mo1I00HBIX GUTYP.
JlexapToBbI
KOOPAWHATHI Ha
MJIOCKOCTH.

Bekropsl

Ha IJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSTHOCTDb U CTATUCTHUKA» B 7-9 KJIACCAX

INOACHUTEJIBHASA 3AIIMCKA

B coBpemMenHOM 1pOBOM MHpE BEPOSTHOCTh M CTATHCTHKA NMPHOOPETAOT BCE
OOJBIITYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS TPAKTUICCKUX TPUIIOKCHHM, TaK ¥ KX POJTU
B 00pa3oBaHUM, HEOOXOJUMOM KaXXIoMy 4YesnoBeky. Bospacraer uucio mpodeccui,
Py OBJAJCHUM KOTOPBIMH TpeOyeTcs Xopomias ©Oa30oBas IMOATOTOBKAa B 00JacTH
BEPOSITHOCTU U CTATUCTUKH, TaKas MOJArOTOBKA BayKHA JIJIsI POJOJKEHUSI 00pa30BaHus U
TSl yCHENTHOM mpodeccuoHanbHON Kapbephl.

Kax1pr1it 4etoBeK MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE HMEIOIITUXCS Y HETO
JTaHHBIX. A 11 000CHOBAaHHOTO TPHUHATHS PEIICHUS B YCIOBHUSIX HEAOCTAaTKA WU
n30bITKa HWHGOPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpOomo CcHOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIIICHHE.

NMeHHO 103TOMY OCTpO BCTalla HEOOXOAUMOCTh C(POPMUPOBATH Y OOYHAIOIITUXCS
(YHKIHMOHAJIBHYIO T'PAMOTHOCTB, BKJIIOYAIOLIYI0 B C€0S B KayecTBE HEOTHEMIIEMOM
COCTABJISIIOIICH YMEHHE BOCTIPMHUMATh M KPUTHUYECKH aHAIM3UPOBATH MH(POPMAIIHIO,
MPE/ICTABIICHHYIO B Pa3JIMUHbIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peaNbHBIX TPOIECCOB M 3aBUCUMOCTEH, MPOW3BOAUTH MPOCTEHIIE BEPOSTHOCTHBIC
pPacu€Thl.

3HaKOMCTBO B Y4YEOHOM Kypce€ C OCHOBHBIMH TPUHIUIIAMH cOOpa, aHanmm3a W
MIPEACTABIICHUS] JAHHBIX W3 Pa3IUYHBIX cep Ku3HM 0OIecTBa W TOCYyIapcTBa
npuoOmaeT oO0ydalmuxcs K OOIIECTBEHHBIM HHTepecaM. l3ydeHue OCHOB
KOMOWHATOPUKH pPa3BUBACT HABBIKM OpraHU3AIMKM Iepedopa W ToAcYéTa dYHcliia
BApUAHTOB, B TOM YHUCJIE€ B NPUKJIAJAHBIX 3a/Jadax. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3ga€T MaTeMaTHYeCKUi (QPyHIaMEHT nJisi (OpMUPOBAHUS KOMIIETCHIIHIMA
B oOsacth WHPOPMATUKH M IUGPPOBBIX TEXHOJOTWH. [Ipu M3ydeHWHM CTAaTHCTHKH H
BEPOSITHOCTH 00OOTAIAlOTCs MPEACTAaBICHUSI OO0yUYalOIIMXCI O COBPEMEHHOW KapTHUHE
MHpa U METOJaX €ro MCCIeI0BaHusA, (OpMUPYETCS TTOHUMAHUE POJIM CTATHCTHKHU Kak
WCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGOPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cooTBeTCTBUU C JaHHBIMH LIETSIMUA B CTPYKTYpE MPOrpamMMbl y4eOHOTO Kypca
«BeposATHOCTh U CTaTHCTHKA» OCHOBHOTO OOIIETr0 00pa30BaHUs BBIJICICHBI CIICTYIOIIHC
coliepkaTeNibHO-MeTonuueckne nuHuu: «lIpencraBmeHne AaHHBIX W ONUCATEIbHAS
CTaTUCTHKa», «BeposaTHOCTEY, «DNeMEHThI KOMOWHATOPUKHNY, «BBeleHHEe B TCOPHUIO
rpadoBy.

Conepxxanne mmann «lIpencraBieHre MaHHBIX U OMHCATENbHAS CTATUCTUKA»
CIIY’)KUT OCHOBOM 111 (POpMHUPOBAHUSI HABBIKOB PabOThl ¢ MH(GOpPMALIUEH: OT UTCHUS U
UHTEpHpeTanuu WHOOpPMAIUU, TMPEJACTaBICHHOM B TaONMIlaxXx, Ha JaUarpaMmax |
rpadukax, A0 cOopa, MNpeACTaBICHUS M aHajdu3a JJaHHBIX C MCIOJb30BaHUEM
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CTAaTUCTUYECKUX XapaKTEpPUCTUK CpPEOHUX M pacceuBaHus. Paborasg c JaHHBIMY,
oOy4aroluecss ydaTcsi CUYUThIBATh M HUHTEPIPETUPOBATh JAHHBIC, BBIIBUTaTh,
apryMEHTUPOBATh U KPUTUKOBATh IPOCTEUILINE TUIOTE3bI, Pa3MBILUIATH HAl (paKkTOpamu,
BBI3BIBAIOIIMMH HW3MEHUYMBOCTh, W OLIEHHWBATh MX BJIMSHUE HAa paccMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.

WHTYUTUBHOE TPEACTABICHWE O CIy4yalHOM M3MEHUYMBOCTH, MCCIIEI0BaHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3y4ECHUS
TEOpPUU BEPOATHOCTEN. bonblioe 3HaueHne UMEIOT NPAaKTUYECKUE 3aJaHHsI, B YACTHOCTHU
OTIBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMHU MOJEIISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MpaBIONO 00U CITy4alfHOTO COOBITHSI.
[Tpu n3yueHun yueGHOro Kypca o0ydaromuecs 3HaKOMSTCS ¢ MIPOCTEHIIMMHA METOAAMHU
BBIYKCIICHHUSI BEPOSATHOCTENM B CIIy4ailHBIX HKCIIEPUMEHTaX C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HCXOJIAaMH, BEPOSTHOCTHBIMHU 3aKOHAMH, ITO3BOJSIOIIMMH CTABUTh U
pemath OoJiee CIIOXKHbIE 337auu. B yueOHbIN Kypc BXOAAT HadyallbHbIE MPEACTABICHUS
O CIIy4alHbIX BEJIMYMHAX M UX YHCIIOBBIX XapaKTEPUCTHKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYarouuxcs
C MHOXECTBAMU WU OCHOBHBIMHU ONEpPALUSIMH HaJ MHOXKECTBAMH, PaccMaTpUBAIOTCS
OpUMeEpPbl TPUMEHEHHS I pEeIeHUs 3a]ady, a TaKKe MCIOJb30BaHUS B JPYTUX
MaTEeMaTHUYECKUX Kypcax U yu4eOHBIX MpeAMETax.

B 7-9 kinaccax uzydaercs yueOHbIN Kypc « BeposITHOCTB M CTaTUCTHKA», B KOTOPBIi
BXOmAT paszzaensl: «lIpencraBieHne JaHHBIX M ONKCATEIbHAsT CTATUCTUKAY,
«BepoaTHOCThY, «IJeMeHThl KOMOMHATOPUKNY, «BBeneHne B Teoputo rpagosy.

OOmiee 4MCIO YacoB, PEKOMEHJOBAHHBIX JUIs M3y4eHUsT ydeOHOro Kypca
«BepostHocTh M cTatuctuka», — 102 vaca: B 7 ximacce — 34 yaca (1 yac B Henelno),
B 8 kiacce — 34 yaca (1 gac B Heneno), B 9 kiacce — 34 yaca (1 yac B Heneio).

COAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne naHHBIX B BHJIE TaOdMI, auarpamm, rpadukoB. 3amnojHEHHE
Ta0JIMI], YTEHHE U MOCTPOCHUE AHarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHbIX MpolieccoB. M3pneuenue mHpopmManuum U3 auarpamMm U
Ta0JINIL, UCTIONB30BAHUE U UHTEPIPETAUS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelHee apupMeTHyecKkoe, MeAuaHa, pa3Mmax,
HanOoJIblIIEe U HAMMEHBIIEE 3HAaUeHHsI HA0Opa YMCIOBBIX TaHHBIX. [ [pruMepsbl ciyyaiiHon
WU3MEHYUBOCTH.

CrydaliHBIN SKCTIEPUMEHT (OTIBIT) U clTydaiiHOe coObITHE. BeposTHOCTH M yacToTa.
Ponb ManioBepOsITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOE U B OOIIECTBE.
MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmna, pebpo. Crenenp BepinHbl. Yucno pédep 1 cyMMapHasi CTEICHb
BepiuH. [Ipencrasnenue o cesisHoctu rpada. Llenu u uukiel. [yt B rpadax. O6xox
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rpada (3inepoB myTh). [IpenacraBienre o0 opueHTUpoBaHHOM Tpade. Permenue 3amau
C TIOMOIIIBIO TPadoB.

8 KJIACC

[TpencraBieHue JaHHBIX B BUIE TaOJIMLL, AUarpamm, rpaukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Onepaluy HaJi MHOKECTBaAMHU:
o0beMHEHUE, NepecedeHne, nonoiaHeHue. CBoOMCTBa onepauuid HaJ MHOKECTBAMHU:
IIEPEMECTUTENBHOE, COUETATEIBHOE, PACIIPENEIUTENbHOE, BKIIOUEHUs. Vcronp30Banne
rpauueckoro MpeACTaBICHUS MHOXECTB [JIsI OMUCAHMS pPEabHBIX IPOIECCOB U
SIBJICHUM, ITPU PEIIECHUY 3a]a4.

N3mepenue paccenBaHus JAaHHBIX. Jlucrepcuss M CTaHOAPTHOE OTKJIOHEHME
YHCIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

DnemMeHTapHbIe COOBITUS ciyyaiiHOro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITHI1. ONBITBI C PAaBHOBO3MOYKHBIMHU 3JEMEHTAapHBIMUA COOBITUSAMU. Ciy4dailHbIi
BbIOODP. CBS3b MEXIYy MaJTOBEPOSATHBIMU M MPAKTHUUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBa JIEpPEBBEB: €AMHCTBEHHOCTh IIYTH, CYLIECTBOBAHUE BHUCSYEH
BEpUIMHBI, CBSI3b MEXKIY YHUCIOM BEpIIMH M 4ucioM peédep. [lpaBuno yMHOXKEHUS.
Pemenue 3aa4 ¢ momouisio rpagos.

[IpotuBomnomnoxHeie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTnii. HecoBmectHble coObiTHs. Dopmyna cliokeHUsT BEPOSTHOCTEH. Y CIOBHAA
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coObiTusi. IlpencraBnenue
DKCIIEPUMEHTAa B BHJAE JepeBa. PemeHue 3agay Ha HAXO0XKICHUE BEPOATHOCTEU
C IOMOIIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, AUarpamMm Jiliepa.

9 KJIACC

[IpencraBienne NaHHBIX B BUJIE TaONUIl, AUarpaMm, rpadukoB, MHTEPHpETAIUs
JNaHHbIX. UTeHHe U MOCTpoeHre Ta0aull, AMarpamMmm, rpaukoB 1Mo peaabHbIM JaHHBIM.

[lepectanoBku u daktopuan. CodeTaHwss W YUCIO couyeTaHUM. TpeyrobHUK
[Tackans. Pelenue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CiydailHBI BBIOOp TOYKHM U3  (PUTYpHI
Ha IUIOCKOCTHU, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepusi ucnbiTaHuil 10 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepaysuu. BepostHocTH coObITHI B cepuu ucnibITaHU bepHyu.

CnyyailHasg BeJIMYMHA W pacOpelelieHHe BepoATHOCTEe. MaremaTuyeckoe
OXuJaHue u aucnepcus. [Ipumepsl MaTeMaTUUYECKOTO OXKHUJIAHUS KaK TEOPETUYECKOrO
CPEOHEr0 3HAYCHUS BEIWYHUHBbI. MareMaTu4ecKoe O0XKUIAHWE U AUCIIEPCUS CIIy4alHON
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIm».

[Tonsartue o 3akoHe 0onbIIUX yuces. MIzMepeHne BepoITHOCTEH ¢ TOMOIIIbIO YacTOT.
Ponb 1 3HaUeHHEe 3aKOHA OOJIBIINX YUCEN B IPUPOE U OOLIECTBE.
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HPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3yibTaTBl OCBOCHHUS TMPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Yurate wuHpOpManMIO, NPEACTABICHHYI0 B TalOiuIax, Ha Jguarpammax,
NPEJICTaBIISITh JaHHbIE B BUJIE TAOJHUII, CTPOUTH AUArpaMMBbl (CTOJIOUKOBBIE (CTOTI0UYATHIE)
U KPYr'OBbI€) [10 MaCCHBaM 3HAYECHUU.

OnuceIBaTh M UHTEPIIPETUPOBATH PEAJIBHBIE YNCIIOBBIE JAHHBIC, NIPEACTABICHHBIC
B Tabiuuax, Ha AuarpaMMmax, rpadukax.

Hcrons30BaTh 111 ONUCAHUS JAHHBIX CTATUCTHYECKUE XAapaKTEPUCTUKU: CPEIHEE
apumeTrnyeckoe, Mearana, HaubOIbIlIee U HAMMEHbIIIEE 3HAUCHUS, Pa3MaXx.

NMeTh npesicTaBiieHreE O CIIy4aiiHOW M3MEHYMBOCTU Ha IPUMEPAX LIEH, (PU3UUIECKUX
BEJIMYUH, AHTPOIIOMETPUYECKUX HAHHBIX, UMETh IPEACTABICHUE O CTATHUCTUYECKOMU
YCTOMYUBOCTH.

[IpeameTHBIC pE3yabTAaThl OCBOSHHUS TPOTPaMMBI Y4EOHOTO Kypca K KOHITY
oOyueHus B 8 Kiacce:

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
ayarpamm, rpadyKoB, MPEICTaBIATh JaHHbIC B BUAC TaOJIUII, 1UarpaMM, rpaduKoB.

OnuceIBaTh TAHHBIE C MOMOIIBIO CTATUCTUYECKUX MTOKA3ATENEN: CPETHUX 3HAUEHU
U Mep paccerBaHus (pa3Max, TUCIIEPCUs U CTaHAAPTHOE OTKJIOHEHHE).

HaxonuTh 9acTOTBHI YHCIOBBIX 3HAYEHHUH M YaCTOTHI COOBITHH, B TOM 4YHCIIC
10 pe3yJIbTaTaM U3MEpPEHUN U HaOJII0ICHUIA.

Haxonuth BEpOSTHOCTH CIIy4ailHBIX COOBITHM B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B ONIBITAX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH
COOBITHUSIMH.

Ucnonb3oBaTth rpaduueckue MOJENU: JIEPEeBO CIYy4alHOTo HSKCIEPUMEHTA,
JarpaMMbl Ditiepa, 4uciaoBas npsiMasi.

OnepupoBaTh MOHSATUSIMU: MHOXECTBO, MOAMHO>KECTBO, BBINOJHSITH OIEpalu
HaJl MHOKECTBaMU: 00bEeIMHEHUE, TIEPECeUCHHUE, JOMIOTHEHNE, TIEPEUUCIATh dJIEMCHTHI
MHOECTB, IPUMEHATH CBOMCTBA MHOYECTB.

Hcnonp3oBath Trpaduueckoe MPEACTABICHHE MHOXECTB U CBSI3€H MEXIy HHUMH
JUIS. OMMCaHMS MPOLIECCOB M SABJIEHHUM, B TOM YHCIIE NPU PELUICHUU 3aJ1a4d U3 APYTUX
y4eOHBIX MPEIMETOB U KyPCOB.

[IpeameTHBIC pE3yabTaThl OCBOCHHUS MPOTPAMMBI Y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

W3Bnekate u mpeoOpa3oBbIBaTh HHPOPMAIHMIO, MPEACTABICHHYIO B Pa3IHMYHBIX
UCTOYHUKAX B BHJE TaONWIl, Tuarpamm, rpaduKoB, MPEACTaBIATh JaHHBICE B BHUC
TabNIUI, TUarpaMm, rpauKoB.

92



denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIli YPOBEHB)

Pemate 3amaun  OpraHuM3OBaHHBIM ~ NEpPeOOPOM  BAPUAHTOB, a  TaKKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOOB.

Hcnonp30BaTh onucarelbHbIE XapAKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YMCJIE CPEHUE 3HAUCHUS U MEPBI PACCEUBAHUSI.

Haxomuth 9acTOThl 3HAYEHWH W YaCTOTHI COOBITHS, B TOM YHCIE TOJB3YSCh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHHUHN U HAOIIOICHUH.

Haxonuth BeposSTHOCTH CIy4alWHBIX COOBITHI B M3yYCHHBIX OMBITAX, B TOM YHCIIC
B OIBITaX C PAaBHOBO3MOXXHBIMH JJICMEHTAPHBIMHU COOBITUSMH, B CEPHUSIX HCIBITAHHMA
JI0 TIEPBOTO yCIEXa, B CEPUSAX UCIBITaHUN bepHyun.

NmeTs npeacTaBieHne 0 CIy4allHOW BEJIMYMHE U O PACIIPENEICHUN BEPOSATHOCTEM.

Nmers mpencrtaBieHWe O 3aKOHE OOJBIIMX YHCEI Kak O IMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW HM3MEHUMBOCTHM M O POJIM 3aKOHA OOJIBIIMX YHUCEN
B IIPUPOJIC U OOIIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
HaumenoBanue pazaena |Komnuectso OcHOBHOE coJIep>KaHKe OCHOBHBIC BUIBI ACATEIHHOCTA 00YJAIOIINXCS
(Temsl) Kypca 4acoB
[IpencraBneHne JaHHBIX 7 [IpencraBneHne JaHHBIX OcBauBaTthb c1OCOOBI NPEICTABICHUS

B Tabnunax. [Ipakruueckue
BBIYMCJICHUS 110 TaOJIMYHBIM
na"aeIM. M3Biieuenne n
HHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [Ipaktuaeckas
pabota «Tabmuib.
['pacmueckoe
MpECTaBICHNUE JaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpamMm. UrteHue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpaduueckux
JUarpaMm.

[IpakTrueckas pabora
«JlmarpaMmbI»

CTATUCTHYECCKUX JAHHBIX U YHCIOBBIX MAaCCBOB
C TIOMOIIIBIO TAOJUI] ¥ TUArPaMM C UCTIOJIE30BaHUEM
aKTyaJTbHBIX U BXXHBIX JAaHHBIX (JIeMorpadudeckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIBCKOXO3SIMCTBEHHOM MPOYKIIUU, O0OIIECTBEHHBIE
U IPUPOHBIC SBIICHUSA).

N3yuaTh MeToabl paboThl ¢ TAOTUYHBIMU U
rpagUIECKUMHU TIPEACTABICHUSIMU TaHHBIX

C TIOMOIIIEI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX PadOT

OnucaresapHasg CTAaTUCTUKA

Yucnossie HaOophl. CpenHee
apudmernueckoe.
Menunana yucioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
LEHTPaJIbHOU TeHAEHIMHU (Mepa LIEHTpa), B TOM YHUCIIe
cpeaHee apudmMeTHIECKOe, MeIMaHa.
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Y CcTONUMBOCTH MEIMAHLI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEe

3HAYCHHUS YUCIIOBOTO HAabopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
cpenHero apuMeTn4eckoro U Meauansl. Pemars
3aJaunl.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
PaKTHYECKUX padoT.

OcBauBaTh NOHATHSA HaNOOJbIIIEE U HAUMEHbILIEE
3HAYEHHS YMCIOBOTO MACCUBA, pa3Max.

PemaTp 3agaum Ha BBIOOp crioco0a onmUcCaHus
JAHHBIX B COOTBETCTBUU C MPUPOJION TaHHBIX U
LEJISIMU UCCIIEI0OBAHUS

CiyyaliHasi U3BMEHYMBOCTD

CiyyaiiHast ”3BMEHYHUBOCTh
(mpumepsr). Yactora
3HAYEHHI B MACCHBE
JNaHHbIX. [ pynmnupoBka.
I'mcrorpammel.
[Ipaktrueckas padboTa
«CnyyaliHast ”BMEHYUBOCTB)

OcBauBaTh NOHATHS: YaCTOTa 3HAYCHU B MaCCUBE
JAHHBIX, TPYIIUPOBKA JIAHHBIX, THCTOTPaMMa.
CTpouTth 1 aHAJN3UPOBATH TUCTOTPAMMBI,
NOAOUPATH MMOIXOIAIINN 1IAr TPYHIITHPOBKHU.
OcBauBaTthb rpaguueckue npeAcTaBICHUs Pa3HbIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO IU(GPOBBIX PECYPCOB, B XOJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencrasienue 3amaun

c moMo1Ieto rpada. CteneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pédep u cymmapHas
CTeIeHb BepiuH. Llens n

OcBauBath noHsiTUs: rpad, BepirHa rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHSITUSA: ITYTh B rpade, SHIEpOB MyTh,
o0xon rpada, oOpueHTUPOBaHHBIN Tpad.

Pemiath 3a1a44 Ha TOMCK CYMMBI CTEIIEHEN BEPILINH
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k. [IyTs B rpade.
[IpencragieHue 0 CBA3HOCTH
rpada. O6xon rpada
(1JIepOB MyTh).
IIpencrasienue

00 OpUEHTUPOBAHHBIX

rpadax

rpacda, Ha mouck o6xo/a rpada, Ha MOUCK IMyTei

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh cOCOOBI IPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPyrux
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (YHKIIMOHATLHBIC
COOTBETCTBUS) HA IIpUMEpax

BeposTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHbIN OTIBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. Posb
MaJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MOHeTa U
UrpaibHas KOCTh B TEOPUU
BEPOSATHOCTEM.
[Ipaktrueckas padora
«YacToTa BeIMaICHHST OpIIa»

OcBauBaTh NOHATHUS: CIIyYalHBIN OIBIT U
cllydaiiHOe COOBITHE, MAJIOBEPOSTHOE U TPAKTUUECKH
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3Ha4UMOCTbh MAJIOBEPOSATHBIX COOBITHIA

B IIPUPOJIE U OOIIECTBE HA BaXKHBIX MTPUMEpax
(aBapuM, HECHACTHBIE CITy4Yau, 3alUTa IEPCOHAILHON
uH(popMaiim, nepenayda JaHHbIX ).

H3y4ars posip KIIACCUYECKUX BEPOSATHOCTHBIX
Mojiesielt (MOHeTa, UrpajibHas KOCTh) B TEOPUU
BEPOSITHOCTEM.

Hao0uroaaTh M u3y4aTh 4acTOTy COOBITUI B IPOCTHIX
AKCIIEPUMEHTAaX, B TOM YHUCJIE C MOMOIIbIO HU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKON paboThI

O06o0011eHue,
CUCTEMATH3aUs 3HAHUU

IIpencraBneHue TaHHBIX.
OnucarenabHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHS

IToBTOPATHL U3YYEHHOE U BHICTPAUBATDH CUCTEMY
3HAHUM.

Pemath 3agaum Ha NIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TTOMOIIbIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:ka1aTh NPUMePHbI CITy4alHbIX COOBITUH,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, X POJIM B IPUPOJIE U KU3ZHU
YeJioBeKa

OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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8 KJIACC
HaunmenoBanue paznena |KonuuectBo OcHoBHOE coJiep>KaHue OcHOBHBIE BUJIBI IEATEILHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB
[ToBTOpEeHME Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSATH N3YYCHHOE U BHICTPAMBATH CUCTEMY

7 xJj1acca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yncioBoro Habopa.

Cnydaitnbie COOBITHS.
BeposTHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETA ¥ UTPAJIbHASL KOCTh

3HAHUU.

PemaTe 3agqaum Ha NpECTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4u Ha peICTABICHUE TPYIIITMPOBAHHBIX
JAHHBIX Y OMMCAHUE CIIyYalHOW N3MEHYMBOCTH.
Pemiarh 3aga4m Ha onpeesieHUE 4YacTOThI
CJIy4allHbIX COOBITHI, 00CYKI€HUE PUMEPOB
CIIy4ailHbIX COOBITHI, MaJIOBEPOSITHBIX U
MPAKTUYECKU TOCTOBEPHBIX CITy4YalHbBIX COOBITHH, X
POJIM B IPUPOJIE U KU3HU YEIIOBEKA

OnucarespHas CTAaTUCTHUKA.
PaccenBanne maHHBIX

Otkionenus. lucnepcus
YUCJIOBOTO Habopa.
CranaapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammebl pacceuBaHus

OcBauBaTh NOHATHS: JUCIICPCHUA U CTAHIAPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIS1 OITMCaHHWA paCCCUBAHUA JaHHBIX.

BLIIIBI/IFaTb THNOTE3hI 00 OTCYTCTBHUH WJIN HAJIMIHUN
CBA3H IO AarpaMmam paCCCrBaHMs.

CTpOI/ITI) AuarpaMMbl paCCCBaHUA 110 UMCIOIIUMCS
JaHHBIM, B TOM YHCJIC C ITIOMOIIBIO KOMIIBIOTEpA
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MuoxecTBa

MHO0kecTBO, TOAMHOMKECTBO.
Onepaiuu Haj
MHO>KECTBAMHU:
o0beIMHEHNE, IEpeceUeHue,
JIOTIOJIHEHHE.

CaoiicTBa onepanuit

HaJ MHOXXECTBAMM:
NEPEMECTUTEBHOE,
COYETaTeNbHOE,
pacrpenenuTenbHOe,
BKITIOYCHUS.

['pacmueckoe
peCTaBlICHUE

MHOKECTB

OcBauBaTh NOHATHS: MHOKECTBO, JIEMEHT
MHO>K€ECTBA, [I0JIMHOKECTBO.

BoInoJHATH onepanyMu HaJ MHOKECTBAMU:
oObeIMHEHNE, IEpEeceUeHre, T0NOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUYETATENIbHOE, PACIIPEAEIUTEIBHOE, BKIOYEHHUS.
Hcnonb3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONKMCAHUU PEATBHBIX IPOLECCOB U
ABJICHUM, IPH PEILICHUH 33]1a4 U3 JPYTUX yYeOHBIX
IIPEAMETOB U KYpCOB

BeposATHOCTH CitydaiiHOTO
COOBITHUS

DneMeHTapHbIE COOBITHS.
Crydaitabie COOBITHS.
braronpustcTByromme
AJIEMEHTapPHBIE COOBITHUSI.
BepositHOCTH COOBITHI.
OMnbITHI C PABHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMH.
Crnyualinbiii BEIOOD.
[Ipaktrueckas pabora
«OnbIThI

C PAaBHOBO3MO>KHBIMH

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIONIUX AJIEMEHTAPHBIX COOBITU,
PABHOBO3MOXKHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITHH 110 BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUI

CIIy4alHOTO OIIBITA.

Pemarb 3a1aum Ha BBIYKUCIIEHUE BEPOSATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMH, B TOM YHCIIC

C ITIOMOIIIBI0 KOMITBIOTEPA.
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DJICMEHTaPHBIMU
COOBITUAMI)

IIpoBoaAMTH U U3y4YaTh ONBITHI

C PaBHOBO3MOKHBIMH JJIECMEHTAPHBIMU COOBITUSMHU
(C UICTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENE) B X0/1€ MPaKTUYECKON padOThI

Brenenue B Teopuio rpados

Hepeso. CBoiicTBa aepeBa:
€IUHCTBEHHOCTh ITyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILUHBI, CBSI3b MEX]TY
YUCJIOM BEPIINH U YUCIOM
pe&o6ep. [TpaBuiio yMHOXKEHUS

OcBauBaTh NOHATHA JIEPEBO Kak rpad O6e3 nukia,
BHCsYas BeplinHa (JIUCT), BETBb J€peBa, MyTh

B JIEPEBE, AUAMETP JIepeBa.

N3yuaTh cBOMCTBA AepeBa: CYLIECTBOBAHNUE BUCAUYECH
BEPUIMHBI, EUHCTBEHHOCTh IIyTH MEXKIY IBYMS
BEpPUIMHAMHU, CBSI3b MEXK]1y YUCIOM BEPIIMH U YUCIOM
peoep.

Pemiatrs 3a1a41 Ha TOMCK U NIEPEYUCIIEHUE Ty TEU

B JiepeBe, OIpeIeJICHHe YMCIa BEPIIUH WK pedep

B JIepeBe, 00X0]1 OMHAPHOTO JepeBa, B TOM YHUCIIE

C IPUMEHEHUEM MPABUIIA YMHOKECHHUS

Crny4daitHble COOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Juarpamma Ounepa.
OObenMHEeHNE U TIEpEeCceUeHNe
coosiTuil. HecoBmecTHbIC
coObITusi. @opMmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuiiO0 ymMHOXKEHUSA
BEPOSTHOCTEU. Y CIIOBHAS
BEpOATHOCTH. HezaBrcumeble

OcBauBaTh NOHSATHUS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHSI, OTIEpallU HAJl COOBITUSMU, 00bETMHEHNE U
nepecevueHne coobITUl, AuarpamMmma Jitnepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHSL.
N3yuats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS

JBYX COOBITHH ((DOPMYJITBI CITOKEHUS BEPOSITHOCTEH ).
Pemarts 3a1a4u, B TOM 4KCII€ TEKCTOBBIC 3aa4H

Ha OomnpejesieHUEe BEPOSTHOCTEH 00heAUHEHUS U
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coOprtus. [Ipencrabienue
CIIy9aifHOTO PKCIIEPHMEHTA
B BUJIC JIepeBa

MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
npsMoii, Auarpamm Disepa, GopMyIIbl CII0KEHUS
BEPOSITHOCTEM.

OcBauBaThb NOHATHS: IPABUIIO YMHOKECHHS
BEPOSATHOCTEMN, YCIIOBHAS! BEPOATHOCTh, HE3ABUCHMBbIE
COOBITHSI IEPEBO CIYYAITHOTO OTBITA.

N3yuaTsb cBoiicTBa (OnpeiesieHrs) He3aBUCUMbIX
COOBITHIA.

PemiaTh 3a1a4um Ha ONIpE/ICIICHUE U UCITOIB30BAHHUE
HE3aBUCUMBIX COOBITUH.

PemiaTs 3a1a4M Ha HOUCK BEPOSTHOCTEMN, B TOM
YHUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CIyYalHOTO OMbITa

O0o0011eHue,
CUCTEMATH3AIIU 3HAHUU

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padwi. BeposTHOCTH
CITy4aliHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IToBTOPATH H3yUYEHHOE U BHICTPANUBATH CUCTEMY
3HAHWM.

PemiaThb 3aga4m Ha IPEACTABJIEHNUE U OTIMCAHUE
JTAHHBIX C TTOMOIIbIO U3YYEHHBIX XapaKTEPUCTUK.
Pemarts 3agaun ¢ npuMeHeHueM rpados.

PemaThb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CITy4aliHOTO COOBITHS 110 BEPOSTHOCTSM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OTBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00bETMHEHUS U TIEPECCUCHUS COOBITHIA, B TOM UHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM IrpadyUuecKux
IIPEACTABICHUN U IepeBa CIIy4alHOI'O OIIBbITA.
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PemaTh 3a1a4u Ha IEpEYNCIICHIE KOMOWHAITAN
(4ncna nepecTaHOBOK, YUCia COYETaHU ),

Ha HAXOXKJEHUE BEPOATHOCTEN COOBITHH C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpEYroiabHuKa I[lackans

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

34
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9 KJIACC
HaumenoBanue pazaena |KoanuecTtBo OCHOBHOE CcOJIepKaHUE OCHOBHBIE BUJIBI ICSITEIHHOCTH O0yYarOIINXCSI
(TemnbI) Kypca 4acoB
[ToBTOpEHUME KypCa 4 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3YUYEHHOE U BHICTPAUBATH CHCTEMY
& KJacca OnucaresibHasg CTaTUCTUKA. 3HAHUWI.

Omnepanuu HaJ COOBITUSIMHU.
HezaBucumocTs COOBITHIA

Pemarh 3a1aum Ha IIpEICTABIICHUE U OMTUCAHUE
JIQaHHBIX.

Pemarh 3aga4u Ha HAX0XKJACHUE BEPOSATHOCTEN
00BbEIMHEHUS U MIEPECCUCHUS COOBITHI, B TOM YHCTIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEACTAaBJICHUH U JIEpEBA CIyYaWHOTO OIBITA.
Pematsp 3a1a4u Ha iepeynciICcHUE KOMOWHAITUI
(4nciia mepecTaHoBOK, YUCIIa COUCTAHUI),

Ha HaXO0XKJICHUE BEPOSITHOCTEH COOBITHI

C MPUMEHEHNEM KOMOMHATOPUKHU, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyrojbHuka [lackans

DneMeHThl KOMOMHATOPUKU

ITepecTtanoBku. @akropua.

CoueraHus ¥ YUCIIO
coueTaHui. TpeyroJbHUK
ITackains. IlpakTuueckas
pabota «Beruncienue
BEPOSITHOCTEN

C UCIOJIb30BaHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPsA0UeHHAs apa, TPOHKa 00bEKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMUM, TpeyrojabHUK [lackans.

Pemate 3a1a4ym Ha IepevnCIICHUE YIIOPSAI0OYECHHBIX
rap, TpOeK, [IEPEYUCICHUE IIEPECTaHOBOK

Y COYETAHUM DJIEMEHTOB Pa3JINYHbIX MHOKECTB.
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KOMOHMHATOPHBIX (PYHKIIHIA
AJIEKTPOHHBIX TAOJINL»

Pemath 3a1a4mn Ha IpUMEHEHHUE YUCIIa COYCTAHUN

B alireOpe (CoKpaméHHOe YMHOKEHHE, OMHOM
HrroToHa).

Pemarsb, npuMeHsisi KOMOMHATOPHUKY, 3a7a41

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YHKCIIE C TOMOIIIBIO
ANIEKTPOHHBIX TA0IHI] B XOA€ MPAKTUYECKOU padOThI

['eomeTpuueckas
BEPOATHOCTD

I'eomeTpuueckas
BEpOATHOCTh. CiTyyaliHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha IIOCKOCTH, U3 OTPE3KA,
U3 IyTH OKPY>KHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a4m Ha HAXOXKJICHUE BEPOSTHOCTEN

B OITBITaX, MPEJICTABUMBIX KaK BEIOOP TOYEK

13 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WiId JyTH
OKPYXHOCTH, YACJIIOBOTO MPOMEKYTKA

WcnwiTanus bepuyin

UcneiTanue. Ycnex u
Heyzaada. Cepust UCTIBITAHUN
JI0 TIEPBOTO ycrexa.
Ucnpitanus bepryinu.
BepostHOoCcTH COOBITHI

B CEpUM UCTIBITAHUHN
bepnymu. [Ipaktnueckas
pabora «/cnprranus
bepnymm»

OcBanBaTh NOHATHS UCTIBITAHUE, DJIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
WCIBITAaHNUW, HACTYIUJIEHUE TIEPBOrO yCIexa
(Heynaum), cepust ucnsiTanuii bepuymu.

Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOATHOCTEMN
COOBITHH B CEpUU UCTIBITAHUH JIO IIEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
r€OMETPUYECKOU MPOTrPECCHM.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIEHHOTO YUCIIA YCIIEXOB B CEPUU UCIIBITAHUI
bepuymn.

N3yuaThb B X0/1€ NPAKTHYECKOIl padoThlI,
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B TOM YHCJIE C TOMOILBIO HU(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
beprymm

CnyuaiiHas BeTM4MHA

Crny4daitHas BeITMYMHA U
pacrpeneneHme
BEPOSITHOCTEM.
MartemaTHdeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATUYECKOTO OKUTAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucein. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [puMeHenue 3akoHa
OOJBIINX YUCE

OcBOUTH NOHATHA: CIIyyaliHasi BEJIMYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPECIICHUE
BEPOSITHOCTEM.

HN3yuarthb 1 00Cy:KIaTh IPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYMH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHYMBBIC BEJIMYUHBI, PACCMATPUBABIINAECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CIIy4alHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMHU
(bpocaHue MOHETHI, UTPATBLHOMN KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSA: MATEMATHYECKOE OXKUIAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IUCIEPCUU YUCIOBOTO Habopa.

Pemats 3a1a41 Ha BEIYMCIIEHUE MATEMATHYECKOTO
0KUJAHUS U JUCTIEPCUU TUCKPETHOU CIIy4YaiiHON
BEJINYMHBI 110 3aJTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIIe 33724, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESMH.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUAAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIPEICICHUH, B TOM
YUCJIE PACIIPEAECIICHUS CIIy4YallHOW BEJIMYMHBI «YUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUW bepHyIun.
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N3y4aTth 4acTOTy COOBITHS B IIOBTOPSIOIITUXCS
CIyYallHBIX OMBITAX KAaK CIYyYalHYIO BEJIMUYUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIINX yucen (B popme
bepnysimn): mpu 60JBIIOM YUCIIE OMBITOB YaCTOTA
COOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pemarts 3a1a4u Ha U3MEPEHUE BEPOATHOCTEM

C MOMOIIBIO0 YacToT. Q0Cy:KIaTh pOJb 3aKOHA
OOIBIINX YKCEd B 000CHOBAHUH YaCTOTHOI'O METO 1A
M3MEpPEHUS BEPOSTHOCTE.

OO0cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHYMBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIINX YUCEI B PUPOJE U
B JKU3HH 4YeJIOBeKa

O060011eHIE, KOHTPOIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHUM.
BeposTHOCTH CilydaitHOTO PemiaTs 3a1a4m Ha IPEICTABIICHUE U ONMCAHUE
COOBITHS. DIEMEHTHI JTAHHBIX.
KoMOuHaTopuku. Cnydaiinble | PemaTh 3aauM Ha HaXO0XICHUE BEPOSATHOCTCH
BEJIMYMHBI U PaCIpeIeIeHUs COOBITHIA, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMH JJICMEHTAPHBIMHU COOBITUSIMU,
BEPOSTHOCTEH O0BEAMHEHUS U TIEPECCUCHUS
COOBITHH, BEIYUCIISTH BEPOSITHOCTH B OMBITAX
C CEpPUSMU CIIyYaNHbIX UCTIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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