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MNOACHUTEJBHAS 3AIIMCKA

[IporpammMa mo Marematuke s oOydaommxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe DPI'OC OOO. B mporpamme 1Mo MareMaTHUKE YUYTEHbI UJEHU U MOJOKEHUS
Konnenmumu pa3Butus MaTeMaTHIeCKOTO oOpa3oBanus B Poccuiickoit denepanumu.

[IpenmeTrom MaTeMaTUKHU ABISAIOTCA (yHIaMEHTaIbHBIE CTPYKTYPBI HAIIETO MUPA —
IPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIC OTHOIIEHUS (OT TMPOCTEUIIHX,
YCBaMBAEMBbIX B HETOCPEICTBEHHOM OIBITE, O JOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX
JUISL Pa3BUTHS HAYYHBIX U MPUKIAIHBIX Hlel). MaTemMaTuueckre 3HaHUsI 00€CTIEYNBAIOT
NOHMMAHUE NPHUHIMIIOB YCTPOWCTBA M MCIOJb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHIO0 COLMAIBHOM, JKOHOMHYECKOW, MOJUTHYECKON
uH(pOpMaIUK, JAIOT BO3MOXKHOCThH BBINOJHATH PAaCYEThl U COCTABIATH aJTOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYIIbI, BIAJAETh MIPAKTHYECKUMU IPUEMAMHU T'€OMETPUUECKUX
U3MEPEHUI M TMOCTPOEHUM, YUTaTh MHPOpPMALIMIO, MPEACTABICHHYIO B BUAE TaOJIHIL,
quarpaMM M TIpa@HUKOB, JXKHTb B YCJIOBHUSX HEOINPEACIEHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUM.

N3yuyenne Marematuku (GopMupyeT y OOydaromMXcsd MaTeMaTU4YEeCKUH CTUIIb
MBIIUIECHUS, TPOSIBIISIIOUIUICS B ONPEIeIEHHBIX YMCTBEHHBIX HaBblKax. O0yyaromuecs
OCBAMBAIOT TaKWE NPUEMBI U METOJbl MBIIUJICHUS, KAaK HWHAYKIHUS W JETyKIHS,
000011I€eHHE U KOHKpPETHU3alusl, aHAJIM3 U CHUHTE3, KJIacCU(UKaIUsI U CUCTeMaTU3alus,
abctparupoBanue ¥ aHanorusi. OObEKThl MATEMATHYECKUX YMO3aKIIFOUEHHM, MPaBUIIa KX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM, CIOCOOCTBYIOT
BbIpaOOTKE yMEHUsI (POpPMYyJIHPOBATH, OOOCHOBBIBATh M JIOKA3BIBATH CYXKACHHS, TEM
CaMbIM pPAa3BUBAIOT JOTMYECKOE MbllieHne. M3yueHue MareMaTukud oOecreunBaeT
(opMHpOBaHKE AITOPUTMUYECKOW KOMITIOHEHTHI MBIIIJIEHUS U BOCIUTAHUE YMEHHM
NENUCTBOBaTh MO  3aJaHHBIM  QJITOPUTMaM, COBEpPUICHCTBOBATh  M3BECTHBIE U
KOHCTPYHPOBATh HOBBbIE. B mporiecce pemienus 3a1a4 — 0OCHOBOW yueOHOM NesTeIbHOCTH
Ha YpOKax MaTeMaTUKH — pa3BUBAIOTCS TBOPUECKAs U MPUKIIAAHAS CTOPOHBI MBIIIUICHHUS.
OO0yueHue maTemMaTHKe AAET BO3ZMOXHOCTh Pa3BUBATh Y 00y4arOUIUXCsl TOUHYIO,
palMOHAIIBHYI0O U MHPOPMATUBHYIO p€Yb, YMEHUE OTOMPATh HamOoJiee MOIXOIAIIUE
A3BIKOBBIE, CUMBOJMYECKHE, rpadUyecKue CpeACTBa JJIsl BBIPAXKEHUS CYXKICHUH U
HaIJIATHOTO X IPEICTABIICHUS.

[Ipy u3yyeHUM MaTEeMAaTUKH OCYILECTBISETCS OO0Ilee 3HAKOMCTBO C METOJIaMHU
MO3HAHUA JIEMCTBUTEIBLHOCTH, MPEACTABICHUSIMU O TIPEIMETE U METOAaX MAaTeMAaTHUKH,
UX OTJIMYMH OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
NPUMEHEHUSI MAaTEMATUKH JIJIsl PEIICHUS HAYYHBIX U MPUKIAIHBIX 33/1a4.



[IpuoputeTHbIMH LEASIMU OOy4YeHHs MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:
dbopMHpOBaHKE IEHTPAJIbHBIX MAaTEeMaTHYECKUX TMOHSITHHN (YHCIIO, BEIUYMHA,
reoMerpuyeckas (Qurypa, mnepeMeHHasi, BEpOSTHOCTb, (DYHKIIHS), 0O0eCrnedrBarOmUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHUs 00yYaIOIUXCs;

MoJIBeICHHE OOydYalIMXcd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPY>KAIOIIET0 MUpPA, MOHUMAaHWE MAaTEMAaTUKH KaK 4acTH
o011e#l KyJabTyphl YEIOBEUECTBA;

pPa3BUTHE MHTEIUICKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUJICHUS,
MHTEpeca K U3y4EHUIO0 MaTEMATHKH;

dopmupoBaHre (PYHKIIMOHATBHON MaTEMaTUYECKOM TPAMOTHOCTH: YMEHHUS
pacrno3HaBaTh MPOSIBJICHUS MAaTEMaTHUYECKUX TMOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX >KM3HEHHBIX CUTYalUUSIX M NPH U3YYEHUH APYIUX YYEOHBIX MPEIMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMynupoBaTh HX Ha A3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTE€MaTUYECKHE MOJEIN, MPUMEHITh OCBOEHHBIN
MaTeMaTUYECKHil anmapaT [Jis pEHIeHUus MPaKTHKO-OPHUEHTUPOBAHHBIX  3a7ady,
MHTEPIPETUPOBATh U OLICHUBATh MOJyUYEHHBIE PE3YJIbTATHI.

OcHOBHBIE TUHUH COICPKAHUS MTPOTPaMMBI IO MaTeMaTHKe B 5—9 kimaccax: «Hucma
U BBIUMCICHUS», «Anredpa» («AnreOpandeckue BBIPAXKEHUS», «YPaBHEHUS H
HEpaBEHCTBA), « DyHKIMN», «I'eoMeTpus» («I'eomeTpuyueckne GUrypsl 1 UX CBOMCTBaY,
«3MepeHue TeOMETPUYECKUX BEIUYHMH»), «BeposSTHOCTh M crathcTUKay. [laHHBIE
JVHUM Pa3BUBAIOTCS MApaAJUIENbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYroii, a B TECHOM KOHTaKT€ U B3aUMOJICHCTBUMU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakHUM O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM
BonpocaMm  oOydaromigecss — OOpallaguch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMHM TOHATHUSMU W HaBBIKAMHU OCYIIECTBIIUIOCH IIOCJIENI0BATEIBHO U
NOCTYINATEIbHO, C COONIOACHUEM MPHUHIMIA IPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MaTeMaTHUECKHUX TMPEeACTaBICHUI 00ydaroImuxcs,
paciupsis ¥ yriyOssis e€, 00pasyst IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00s13aTEIbHBIM YYEOHBIM
peaMEeTOM Ha ypOBHE OCHOBHOTO 001iero oodpaszoBanus. B 5-9 knaccax maremartuka
TPaJMIIMOHHO U3YYaeTCs B paMKax CIEAYIONINX Y4eOHbBIX KypCOB: B 5—0 Kiaccax — Kypca
«Maremarukay, B /-9 kinaccax — KypcoB «AnreOpa» (BKIHOYas 3JI€MEHTbl CTATUCTUKU U
Teopun BeposATHOcTe) u «l'eomerpus». Ilporpammoil mo MaremMaTHKE BBOJIUTCS
CaMOCTOSITENIbHBIN yUeOHBIN Kypc «BeposiITHOCTb U CTaTUCTUKA.

OO6mee 4KCIIO 4acoB, PEKOMEHJOBAHHBIX JJI WM3y4YeHHs MaTeMaThku (06a30BbIH
YpPOBEHb) Ha YPOBHE OCHOBHOTO 00IIero ooOpazoBanus, — 952 wyaca: B 5 Kiacce —
170 gacos (5 gacoB B Heneno), B 6 kinacce — 170 wacos (5 wacoB B Hefeno), B 7 Kj1acce —
204 gaca (6 gacoB B HeJeno), B 8 kiacce — 204 gaca (6 yacoB B HeJEN0), B 9 Kitacce —
204 4gaca (6 4acoB B HEJCIIO).



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

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06pa303aH1/15{ HaIIPpaBJICHO
Ha AOOCTHIXXCHMHC O6y‘{aIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAIIPpCAMCTHBIX HW MPCAMCTHBIX
06p330BaTeJII>HBIX PE3YJIbTATOB OCBOCHHUA y‘{€6HOFO npecameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaTbl  OCBOEHMS  NPOrpaMMbl IO  MaTE€MaTHKE
XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIHTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY W HACTOAILIEMY POCCHMCKOW MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTEMaTHYECKOM IIKOJIbI, K HUCIOJIb30BAaHUIO 3TUX JIOCTHXKEHHUM B JIPYTrMX Haykax W
IPUKIAJHBIX cepax;

2) rpaxIaHCKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U PEau3aliy €ro Mpas,
NPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBAaX (DYHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBJICHHM, IPOLEAYp IPakJaHCKOT0 00111ecTBa (HapuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3THYECKHX IpPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHHA HAYKH, OCO3HAHMEM Ba)XHOCTH MOPaJIbHO-3THYECKHUX
IPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) TpyA0BOE BOCIUTAHHUE:

YCTAaHOBKOM HA AaKTUBHOE YydYacTHE B PEIICHUMM TMPAKTHUYECKUX  3a7ad
MaTEeMaTHYeCKON  HAmNpaBIEHHOCTH, OCO3HAHHWEM BaXXHOCTH  MaT€MaTHYEeCKOTO
oOpazoBaHMsi Ha TPOTSHKEHWHM BCEW JKM3HU JUIsl YCNEMHON TpodecCHOHaNBHOM
NESATEIbHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIWBHAYATbHOW TPACKTOPUU OOpa30BaHUS M JKU3HEHHBIX IUIAHOB
¢ Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) rcTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOLUMOHAJIBHOMY M 3CTETHUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pELICHUW, pacCy>KIEeHUH, YMEHUIO0 BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpPHEHTAIMEH B IEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX MIPEACTABICHHM
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YEJIOBEKa, MPHPOALI M OOIIECTBa,
NOHUMaHHEM MaTEeMaTHYSCKOW HAyKH Kak cephl YeITOBEUECKOM eATSIIbHOCTH, ITAIOB
€€ pasBUTHS W 3HAYUMOCTH IS Pa3sBUTHS IMBHIN3AIMH, OBJIAJCHHEM S3BIKOM
MaTeMaTUKA M MaTeMaTH4YeCKOH KyJIbTYpOH Kak CpeJACTBOM TO3HAHUS MHpa,
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OBJIaACHHUECM HpOCT@fIHIHMH HaBBbIKaMH HCCHCHOB&TCHBCKOﬁ ACATCIBbHOCTU,

6) pusnueckoe BocnuTaHue, (opMHpPOBaHHMEe  KYJIbTYPbl  310POBbS W
IMOIUOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3JI0pOBOro 00pasza >XKM3HHU (37I0pOBOE MUTaHUE, COANAHCHPOBAHHBIM PEXKUM
3aHITHH U OTABIXA, PETYJIIpHas (U3NIecKasi aKkTHBHOCTH), CHOPMHPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOEro IMpaBa Ha OWMOKY M TaKoro >K€ IpaBa APYroro
YeJI0BEKa;

7) IKOJIOTHYECKOe BOCTTUTAHME:

OpUEHTAIMel Ha NPUMEHEHHE MaTEeMAaTHMYeCKUX 3HAHUW JUIsl pEUIeHHs 3aaad
B 00JIaCTH COXPAHHOCTU OKPY’KAIOIIEH Cpebl, IJIaHUPOBAHUS MOCTYIKOB M OIICHKU UX
BO3MOXKHBIX TIOCJEACTBUN JJIsi OKPY’KAlOUIeHl Cpelibl, OCO3HAHUEM IJI0OATBHOTO
XapakTepa dKOJOTHIECKHUX MPOoOIeM U IMMyTei X perieHs;

8) amanTanusi K M3MEHSIOIHMCS YCJIOBUSM COIUATBLHOM U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBUSAX HEONPEAEIEHHOCTH, OBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTHUYECKYIO JEITEIBHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y APYTUX JIIOAEH, TpHOOpETaTh B COBMECTHOU JESATEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HE00XO0AMMOCThIO B (POPMHUPOBAHUN HOBBIX 3HAHUI, B TOM 4YuCie (hOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEEe HE U3BECTHBIX,
OCO3HaBaTh JE€(PUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYHK) CHUTYalHIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEILICHUS
U ercTBUsA, GOPMYIIMPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynbraTte ocBOSHUS IPOrpaMMBbI TT0 MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpasoBanus y oOyuatomierocst OyayT copMUpOBaHBI METalPpEAMETHBIC PE3yJIbTaThI,
XapaKTEPU3YIOIIUECs OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATHBHBIMH  JEHCTBUSAMH W YHHUBEPCATbLHBIMHU
PEryIsTUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble JJoruueckue JelicTBUA:

BBIABISATH W XapaKTEPU30BaTh CYLIECTBCHHBIE MPHU3HAKA MATEMATUYECKUX
00BEKTOB, TMOHATHUM, OTHOIIEHUNA MEXIYy MOHATUSIMHU, (HOPMYJIMPOBATH OINPEICICHUS
MOHSATUH, YCTAaHABIMBATh CYIIECTBCHHBIA TPU3HAK KIAacCU(UKAIMK, OCHOBAaHUS
J71s1 0000IIEHUS U CpaBHEHUSI, KPUTEPUU TIPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, GOPMYJIUPOBATH U MPEOOPa30BBIBAThH CYKICHUS: YTBEPAUTEIbHbIE



Y OTpHIIATEIIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIIHE, YCIIOBHBIC,

BBISBJISTE MaTEMaTHUCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IPOTHBOPCUHS
B (akTax, JaHHBIX, HAONIOJNECHUSAX W YTBEPKACHHUSIX, IMpeajaratb KPHTCPUH
JUISL BBISIBJICHUS 3aAKOHOMEPHOCTEH U IPOTUBOPCUHIA;

JIeTIaTh BBIBOJIBI C UCIIOJI30BAHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX M HHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3AKJIFOUCHHH 10 aHAJIOTHH;

pa30buparh  J0Ka3aTelIbCTBA MaTEMATHYSCKHUX  YTBEPXKICHUH  (NpsAMbIE U
OT TPOTHBHOTO), TMPOBOAMTH  CAMOCTOSTCIILHO  HECIOXKHBIC  JIOKA3aTeIILCTBA
MaTeMaTUYeCKUX (DAKTOB, BBICTpAaMBaTh apTryMEHTAIMIO, TPUBOJUTH TMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

BBIOMpATH CHOCO0 pelieHus y4eOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelleHus1, BEIOMpATh HanOoJIee MOIXOAIINA C YIETOM CaMOCTOSITEIILHO BbIICICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarTe/ibCKue 1elCTBUSI:

WCIIOJIB30BaTh  BOIMPOCHI KaK HCCICIOBATEIBCKAUA HWHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH M0 CAMOCTOSITEILHO COCTABIIEHHOMY TUTAHY HECJIOXKHBIN AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJICHUIO OCOOEHHOCTEM MaTEMAaTUYECKOTO 0OBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO (OopMyNIHpoBaTh O0OOOIIEHHUS U BBIBOABI IO peE3yJibTaTaM
MIPOBEIEHHOTO HAOJIOECHHUS, UCCICIOBAHMS, OIICHUBATh JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTaTOB, BHIBOJIOB M O00OIIEHU;

MPOTHO3WPOBATh BO3MOXXHOE pa3BUTHE IIpolecca, a TakKe BBIABUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanueii:

BBISIBIISITh ~ HEJOCTATOYHOCTb M M30BITOYHOCTH  HMH(OpPMAaLMU,  JaHHBIX,
HEOOXOUMBIX JJIsl pEeLICHUS 3a0a4u;

BBIOMpATh,  aHAJU3UPOBaTh,  CUCTEMATHU3UPOBaTb U  HHTEPIPETUPOBATH
MH(OPMAIUIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (GopMy mpeacTaBieHuss MHHOPMALMK U WILTIOCTPUPOBATH PEIIaeMble
3a/la4y cXeMaMH, JuarpaMmmMamMu, HHOM rpaduKoil 1 uX KOMOMHALMSIMU,

OLICHHMBATh HAJEKHOCTh MH(POPMAIUHN IO KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIEM
WK CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIEe eiiCTBHS:

BOCIIpUHMMATL H (bOpMy.TII/IpOBaTB CYXKICHUSA B COOTBCTCTBHMU C YCIOBHAMHU U
HeasIMU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUSI B YCTHBIX
N IMMCbMCHHBIX TCKCTAX, 1aBaTh ITOSACHCHUA 110 XOAY PCHICHUA 3a/1a4, KOMMCHTHPOBATDH



MOJTyYEHHBIN pe3yIbTaT;

B XO0/€ OOCYXIEHHS 3aJaBaTh BOMPOCHl TO CYIIECTBY OOCYKIAaeMOW TEMBI,
npo0JsieMbl, pelaeMoil 3a/1auu, BHICKAa3bIBaTh HJIEU, HAlleJICHHbIE Ha MOUCK pPELICHHUS,
COTIOCTABJIATh CBOM CYXICHHS C CYXJICHUAMH JAPYTUX YYaCTHUKOB JHAJIOTa,
oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UILIUN, B KOPPEKTHOU (opMe (HOopMyInpoBaTh
pa3HOTJIacHsl, CBOM BO3PAKEHUS;

MPEJCTaBIATh PEe3yibTaThl pEUICHHs 3a7aud, JKCIEPHUMEHTa, HCCIeI0BaHu,
IPOEKTa, CaMOCTOATENbHO BBIOMPATh (OpMaT BBICTYIUICHUS C Y4YETOM 3ajad
NPE3CHTAINN U 0COOCHHOCTEH ayTUTOPHUH;

MOHUMATD U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUYaIbHOU pabOThHI
IIPU PEIICHUH YICOHBIX MaTeMaTHYECKHX 3a71a9;

OPUHUMATH 1E€Jh COBMECTHOM JESITENbHOCTH, IUJIAHUPOBATh OPTraHU3AIMIO
COBMECTHOH pabOTHI, paclpenemnsiTh BUIbl padboT, JOTOBAPUBATECS, O0CYKIaTh MPOIIECC
U pe3ynbTar paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOACH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYKIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U APYTHUE), BHITIOIHATH CBOIO YaCTh pabOThI U KOOPAMHUPOBATH CBOU
NEHCTBUS C APYTUMHU YiIEHAMHU KOMAaH/Ibl, OIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHS.

PerynsitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTABJIAThH IUIaH, AJITOPUTM pEIIEHUs 3ajaud (UM ero 4acTb),
BBIOMpPATh CIOCOO pElIeHH C YYETOM UMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATb BAapUAHTBl PEIIEHUH C y4&TOM
HOBOU MH(pOpMALIUH.

CaMOKOHTPOJIBb:

BJIAJETh CIOCO0AMHU CaMOINpPOBEPKH, CAMOKOHTPOJISI IpoLecca M pPe3ysbTara
pelieHnss MaTeMaTUYeCcKOH 3a1auu;

MpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH 33]auH,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWACHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IOCTABIECHHON WEIU H
YCIIOBUSIM, OOBSICHATh NPUYMHBI JOCTHXKEHHSI WM HEJAOCTHMIKEHUS LEJIH, HAaXOJIUTh
OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yNbTaThl OCBOCHMS MPOTpamMMbl MO MAaTEMAaTUKE IMPeICTaBICHbBI
1o rojiaM oOy4eHus B CIEAYIOMIMX pa3/iesiax MporpaMMbl B paMKaX OTJIEIbHBIX yU4eOHBIX
KypCcOB: B 5—6 kjaccax — Kypca «Maremarukay, B /-9 Kiaccax — KypcoB «Anredpay,
«I'eomeTpus», «BeposITHOCTD u CTaTUCTUKAY.



PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

MNOACHUTEJBHAS 3AIIMCKA

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

MpoAOKeHHEe (HOPMHUPOBAHHUS OCHOBHBIX MAaTEMaTHUYECKUX MOHSITUN (YHCIIO,
BEIMYMHA, TreoMeTpuueckas ¢urypa), oOecreunBaloOUuX IPEEeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHus 00ydaromuXCs;

pa3BUTHME MHTEJUICEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH 0O0ydJarommxcs,
MO3HABATEIIbHOM aKTHUBHOCTH, MCCIEAOBATEIbCKUX YMEHHH, HMHTepeca K H3yUCHHUIO
MaTeMaTHKH;

NOJIBeICHHE OOy4YalomMXCsd Ha JOCTYIIHOM [UIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEeMaTUKU U OKPYKAIOIIIETO MHUPA;

dbopmupoBaHrue (QYHKIIMOHATIBHOM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMaTHYECKHE OOBEKThI B pEAIbHBIX IKU3HEHHBIX CHUTYaIHsX,
NPUMEHATH OCBOCHHBIC YMEHHS IJS PEUICHHs MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPHPETUPOBATh TOJYyYEHHBIE pe3yJbTaThl W OLIGHUBaTh WX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYalUU.

OcCHOBHBIE JIMHHM COJEpKaHWsA Kypca MareMaTuku B S5—6 Kiaccax —
apuMeTHyecKkass U TeoMeTphuecKasi, KOTOpbI€ Pa3BUBAIOTCA MapaJlIebHO, KaxKaas
B COOTBETCTBUU C COOCTBEHHOM JIOTWKOM, OJIHAKO, HE HE3aBUCUMO OJHa OT APYToW,
a B TECHOM KOHTaKT€ W B3aMMOJCHCTBUH. Takke B Kypce MaTeMaTHKH MPOHCXOIUT
3HAKOMCTBO C 3JIEMEHTaMHU aireOpbl U ONUCATETbHONW CTATUCTUKH.

W3yuenne apuMeTndeckoro MaTepuana HAuWHACTCSA CO CHCTEMaTH3alud |
pa3BUTHS 3HAHWH O HATYPAIBbHBIX YHCIIAX, MOJyUYEHHBIX HA YPOBHE HAYaIbLHOTO OOIIEro
obpazoBanus. Ilpm 3TOM COBEpIIEHCTBOBAaHHUE  BBIYUCIMTEIBHONM TEXHUKU U
dopMHpOBaHHE  HOBBIX  TEOPETHYECKMX  3HAHMWA  COYETAeTCs C  Pa3BUTHEM
BBIYUCITUTENILHON KYJbTYpbl, B YacCTHOCTH C OOy4Ye€HHUEM NPOCTEHIIMM mpuéMam
NPUKUIKA W OIEHKH pe3yJbTaTOB BBIYUCICHUNA. V3ydueHue HaTypadbHBIX YHCEI
npoaobkaeTcs B 6 Kiacce 3HaKOMCTBOM € HauaJIbHBIMU TIOHATUSIMU TEOPHH JEIIMMOCTH.

Hayano n3zydenusi 0OOBIKHOBEHHBIX U JICCSITHUHBIX IPOOEH OTHECEHO K S Kilaccy. ITo
NEPBBIN ATAll B OCBOCHUH APOOEH, KOTAa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UICSIMH,

NOHATUSIMU TeMBI. [Ipr 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX APOOEH B MOJTHOM 00BEME
MPEANIECTBYET U3YYCHHUIO JECATUYHBIX APOOEH, UTO 11€JIeCO00pa3HO C TOYKU 3PECHUS
JIOTUKHW M3JI0KCHUSI YHUCIIOBOM JIMHWM, KOTJA TpaBuja JACHUCTBUN C JECATUIHBIMH
ApOOSIME MOXKHO 0OOCHOBATh YK€ M3BECTHBIMH aJITOPUTMaMH BBHITIOTHEHUsS JICHCTBUN
C OOBIKHOBEHHBIMH JpOOSMU. 3HAKOMCTBO C JECATUYHBIMH JAPOOSIMU PACITUPUT
BO3MOXHOCTH JIJIi TIOHUMaHHUS OOYyYalOIMUMHCS TPUKIAJHOTO MPUMEHEHUS HOBOMU
3aMiCH TPU HM3YyYEHUH JAPYTUX MPEAMETOB W TMPH TMPAKTUICCKOM HCIIOIH30BAHHH.
K 6 xmaccy oTHecéH BTOpOW OJTalm B H3YYCHHH JApoOeil, T/Ie€ MPOUCXOIAUT
COBEpPIIICHCTBOBAHNE HABBIKOB CPAaBHEHUS M MpeoOpa3zoBaHus IpoOeii, 0CBOCHHE HOBBIX
BBIYHCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYUCICHUW, B TOM YHUCIIE
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3HAYEHUM BBIPAKCHUN, COJIEPXKAIMUX U OOBIKHOBEHHBIE, U JECATHYHBIE ApoOH,
YCTaHOBJICHHE CBS3€M MEXKI1y HUMHU, PACCMOTPEHUE MPUEMOB PEIICHUS 3a/1a4 Ha PoOHu.
B Hauyane 6 kiacca IpoOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOLICHTA.

OCOoOEHHOCTBIO N3yUYEHHUS MTOJIOKUTEIBHBIX U OTPULIATENILHBIX YUCEN SBISIETCS TO, UTO
OHHM TaKXK€ MOTYT pacCMaTpUBAThCA B HECKOJILKO 3TaroB. B 6 kiacce B Hauane nu3y4eHus
TeMbl «[lonoXuTeNbHbIE U OTpULIATEIbHBIC YUCHIa» BbIAeIsseTcs noarema «Llenbie uncinay,
B paMKax KOTOpOH 3HAKOMCTBO C OTpPHIIATEIIbHBIMU YHCIAaMH U JEHCTBUIMHU
C MOJIOXKUTENHFHBIMU U OTPHULIATEIFHBIMU YHCIAMH MPOMCXOIUT Ha OCHOBE COZIEPIKATEIHEHOTO
H0JX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE ITO3HAKOMUTH 00yUarOIIUXCsl IPAKTUYECKU
CO BCEMHU OCHOBHBIMH TMOHSTHSIMH TEMbl, B TOM YHCJIE W C MpaBUJIAMH 3HAKOB
NpY BBIOJTHEHUHU apU(PMETHUECKUX ACUCTBUA. M3yueHne paioHaIbHBIX YHCENT Ha 3TOM He
3aKOHYUTCS, @ OyJEeT IPOAOHKEHO B Kypce anreOpsl / Kiiacca.

[Ipu oOyueHMM pELIEeHUI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCIONb3YIOTCS
apumernyeckue npuémsl pemreHus. [Ipu oTpaboTKke BHIUNCIUTETHHBIX HABHIKOB B 5—6
KJIaccax pacCMaTPUBAIOTCS TEKCTOBBIC 33/1aUH CIEAYIONIUX BUAOB: 33a/1a4H HA TBUKCHHE,
Ha YacCTH, Ha IOKYIIKH, Ha padOTy ¥ MPOU3BOAUTEIBLHOCTD, HA MPOLIEHTHI, HA OTHOILIEHUS
u nponopuun. OOydaromuecs: 3HAKOMSTCS ¢ MpUEMAMH PelIeHus 3a1ad mnepedbopom
BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh ¢ MH(pOpMAIMEH, NpeacTaBIeHHON B Gopme
TaOJIUI WU AUarpaMm.

B nporpamme yueOHOro kypca «Maremaruka» NpeaycMOTpeHO (OpMHUPOBAHUE
IPOMNEACBTHUECKUAX aNreOpanueckux MpeAcTaBleHn. bykBa kak CHMBOJI HEKOTOPOTO
YHUclia B 3aBUCUMOCTA OT MaTeMaTHYECKOTO KOHTEKCTa BBOAMTCS TOCTETIICHHO.
BykBeHHass CHMBOJMKAa IIMPOKO HCIOJB3YETCS MPEXKAE BCEro s 3alUCH OOIIUX
YTBEPXKACHUNA 1 IPEIOKEHHM, (POPMYJI, B YACTHOCTH JIJISl BBIYUCICHUSI TEOMETPUIECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTEIISI» YUCIIA.

B nporpamme ydeObHoro kypca «Maremartuka» TpeACTaBlIeHA HArJsAHAS
reoMeTpus, HamnpaBieHHas Ha pa3BUTHE OOPA3HOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, N300pa3UTENbHBIX YMEHUN. DTO BaXKHBIM 3Tal B U3YyYEHUU T'€OMETPUH,
KOTOPBI ~ OCYIIECTBJISIETCSl HA  HATJIAHO-TIPAKTHYECKOM  YpOBHE,  OMHPAETCs
Ha HarsIIHO-OOpa3HOe MbIUUIeHHWE oOydvaroumuxcs. boinblias posib  OTBOJUTCS
MPAKTHUECKOHN JEeSITebHOCTH, OTBITY, SKCIIEPUMEHTY, MoenupoBannto. OOydaromuecs
3HAKOMSITCA C T€OMETPUYECKMMHU (pUrypamu Ha IJIOCKOCTH U B IPOCTPAHCTBE, C UX
NPOCTEHIIMMU  KOH(MUTYparusIiMHi, ydarcs Hu300pakaTb WX Ha HEJIMHOBAHHOW W
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTeilme cBoiicTBa. B mporecce nzyuenus
HaTJISIAHOW TEOMETPUM 3HAHUS, MOJYYCHHBIE OOYJarolMIMMHCS HAa YPOBHE HAYaIBLHOTO
o01ero 00pa3oBaHusl, CHCTEMATH3UPYIOTCS M PACITUPSIIOTCA.

CornacHo yueOHOMY IUTaHy B 5—6 Kilaccax U3y4aeTcss HHTETPUPOBAHHBIN IpeMeT
«MartemaThKa», KOTOPBIA BKJIIOYAeT apu(METHUYECKUH Marepual ¥ HaTJSIHYIO
T€OMETPHUIO, a TAK)Ke TMPOTEACBTUUECKUE CBEACHUSA U3 aIreOphl, 2IEMEHTHI JIOTHUKH U
Hayvajia OMUCcaTeNIbHOM CTaTUCTHKHU.

OO111ee yKco 4acoB, peKOMEHA0OBAHHBIX ISl U3y4eHUsl MaTeMaThku, — 340 gacos:
B 5 kiacce — 170 gacos (5 vacos B Hefeno), B 6 kiacce — 170 gacos (5 yacoB B HesleIio).
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COJEPXAHUE OBYYEHUA
S KUIACC

HarypaJjibHble yHc/Ia ¥ HYJIb

Hartypanenoe wuymcno. Psn Hartypansabix uymcen. Yucno 0. W3o0Opaxenwue
HaTypaJIbHBIX YMCENl TOUKAMH Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOIA.

[lo3unmonHasg cucremMa cyucieHusd. PumMckas Hymepauus Kak IpUMEp
HETMO3UIMOHHON CUCTEMBI CUUCIIEHU. [JecaTHUHas CUCTEMA CUHUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPAaBHEHHE HATYyPAJIbHBIX YHCEI C HYJEM.
CrniocoObl cpaBHeHUs. OKpyTIieHHE HATYPaIbHBIX YUCEIL.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJISI IIPU CIIOKEHUU. BplunTaHue Kak
nercTBrUe, o0paTHOE CIOKEHHIO. Y MHOXKEHHE HATypajbHbIX YHCEN, CBOMCTBA HYJIS U
CAVHMIBI TpU YMHOXKEeHUHM. J[leneHue kak JelcTBUe, OOpaTHOE YMHOXKECHHIO.
KoMmnoHeHThl neicTBUM, CBA3b MEXIy HUMU. [IpoBepka pesynabTara apumMeTu4ecKoro
nevictBus. IlepeMecTutenbHOE M COYETATEIBLHOE CBOWCTBA (3aKOHBI) CIIOXKECHHUS U
YMHOXEHHUS, paCIpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanne OykB 111 00O3HAUYEHHsS] HEU3BECTHOTO KOMIIOHEHTA W 3allUCHU
CBOMCTB apu(METUUECKUX JICHCTBUH.

JlenuTenu U KpaTHBIE YKCIIA, Pa3yIoKEeHUe Ha MHOXUTenU. IIpocTeie n cocrtaBHbIe
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

Crenenb ¢ HaTypaldbHBIM MOKa3aTEJIEM. 3allMCh YKCIIA B BUAE CYyMMBbI pa3psaIHbIX
cllaraeMbIx.

YucnoBoe BrIpakeHHE. BpIUKMCIIEHNE 3HAYEHUNM YUCIOBBIX BBIPAXKECHHM, MOPSIIOK
BBIIIOJIHEHU JOEeUCTBUU. VICHONBb30BaHWE NPU BBIYMCICHUAX IIEPEMECTUTENIBHOIO M
COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOXEHUS, PaclpeeIuTebHOIO
CBOWCTBA YMHOKEHUSI.

Apodu
IIpencraBienne o ApoOU Kak crocoOe 3armucH 9acTH BeMUUHBL. OOBIKHOBEHHBIE

npobu. IlpaBunbHble U HempaBWIbHBIE ApoOH. CmerranHas apoOb, MpeCTaBICHUE
CMEUIaHHOW ApoOM B BHUJIE HENPaBUIBLHOW APOOM M BBIJEICHUE LEJIOW YacTH 4YMciia
U3 HempaBWIbHOU JpoOu. M3o0pakeHue apoOeil ToUYkamMu Ha YHUCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO Apodu. Coxpamienue apodei. IlpuBeaeHue aApodu K HOBOMY
3HameHaTeno. CpaBHeHUE qpoOei.

CnoxxeHrie W BBIYMTAHHE JpoOed. YMHOXKEHWE M JieJieHue npoOeid, B3amMHO-
obOparnble 1pobdu. HaxoxaeHne 4acTy 1e0ro 1 1eIoro 0 €ro YacTH.

Hecstuunas 3amuch gpoOeit. IlpencraBieHue aecsaTUYHOM JpoOW B BHIE
0ObIKHOBeHHOU. M300paxeHue NeCATUYHBIX IpoOel TOYKaMHU Ha YHUCJIOBOW MPSMOM.
CpaBHeHHE JECATUIHBIX APOOCH.

Apudmernueckue NEUCTBUS C ACCITUYHBIMU Ap0o0siMU. OKpyTIIeHUE MECATUYHBIX
JpOOeH.

12



PenieHne TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3a7ad apuPMETHIECKUM criocoOoM. Permenue mormueckmx
3aia4. Pemenue 3amad mepeObOpoM BCeX BO3MOXKHBIX BapuaHTOB. lcmosib3oBaHMe
IIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemienue 3ama4, cogepxaiinx 3aBUCUMOCTHU, CBSI3bIBAIOIIUE BEIUYUHBI: CKOPOCTb,
BpeMsl, PacCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTh. EAMHUIIBI M3MEpEHHUs: MAaccChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBS3b MEXKAY €IUHUIIAMU U3MEPEHUS
KaK10 BEJIMYUHEI.

Pemienrie OCHOBHBIX 3aj1a4 Ha APOOU.

[Ipencrapienue TaHHBIX B BUAE TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsigaele npencrtaBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JOMaHasi, MHOTOYTOJIbHHUK, OKPYKHOCTb, KpYT. YTou. [IpsMOi, OCTpBIi, Tynou
Y Pa3BEPHYTHIN YTJIbI.

JlinHa oOTpe3ka, METpPUYECKHE €OUHULBI IIWHbL. J[InHa JOoMaHOW, mepuMerp
MHOTI'OYTOJIbHUKA. MI3MepeHne U NOCTPOECHHE YIJIOB C MOMOIIBIO TPAHCIIOPTHPA.

Harnsnuele mnpencrtaBiaeHuss o @urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
pSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYP.

N3obOpaxkenune ¢uryp, B TOM uucie Ha kierdatoi Oymare. Iloctpoenue
KOH(UTypaluii U3 4yacTei mpsiMoil, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTOW OyMmare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH U YIJIOB IIPSIMOYTOJIBHUKA, KBaIpaTa.

[Tnomans OPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX
U3 TMPSMOYTOJILHUKOB, B TOM 4Hciie (Uryp, m300pak€HHBIX Ha KieTdyaTol Oymare.
EnvHuIbe n3mMepeHns mionaiu.

Harnsanele mpenctaBieHus O NPOCTPAHCTBEHHBIX (DUTypax: MNPSIMOYTOJIbHBIM
napajuienenunen, Kky0, MHOrorpaHHuku. M3o00pakeHne npocTedmx MHOTOTPAaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mozelieid MHOTOTPaHHUKOB (M3 Oymary,
MPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHUAIIOB).

O0BEM PAMOYTOJIBHOTO Napajuienenumnena, Kyoa. Enuauibl usmepeHus: oobéma.

6 KJIACC

HarypaabHblie yncia

Apudmernueckre AEUCTBUS € MHOTO3HAYHBIMH HATYPAIbHBIMH  YHUCIIAMHU.
UwucnoBbie BBIPAKEHUS, MOPSIOK JNEUCTBHM, MCIOIb30BaHNE CKOoOOK. Mcmomp3oBanme
MPA BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOWCTB CIOXKEHUS U
YMHOXKEHUS, PacHpeIeIUTEeIbHOIO CBOMCTBA YMHOXEHUSI. OKpYIJIEHUE HATypalbHBIX
YHUCEIL

JlenuTenu ¥ KpaTHbIE YKciia, HAMOOIBIIUN OOIIHM IeTUTeNb U HauMEHbIIee ol1iee
KpaTHoe. JlenuMocTh CyMMBI U pOou3BeAeHUs. JleneHrne ¢ 0CTaTKOM.
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Apoon
OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpaIieHWe ApoOei.

CpaBHeHUe U ynopsnouMBaHue ApoOeil. Pemienuwe 3agad Ha HaxOXJEHUE YacTH
OT MEJIOr0 M WLEeJIoro mo ero 4actu. JIpoOHoe YWcino Kak pe3yiabTaT JAeiIeHUS.
[IpencraBnenne necaTHUHON ApoOM B BUAE OOBIKHOBEHHOW APOOM M BO3MOKHOCTH
Ipe/cTaBlieHuss OOBIKHOBEHHOW JIpoOU B BHUAE JECATUYHOU. JlecsaTuuHble IpoOu U
MeTpUYecKasi cuctema mep. Apudmernyeckue ACHCTBUS M YHUCIOBbIE BBIPAXKECHUSA
C OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSMHU.

OtHotuenue. Jlenenne B JaHHOM OTHoLIeHMU. Macmra0, nponopuus. [Ipumenenune
IIPONIOPLIAN NPH PELICHUH 3aa4.

[Tonarue npoueHta. BplunciieHHe NpOLEHTa OT BEJIWYMHBI U BEIWYMHBI O €€
NpOLEHTY. BpIpakeHHWEe NPOUEHTOB JAECATHYHBIMU ApoOsmu. Pemienune 3amay
Ha MPOLIEHTHI. BhIpakeHNEe OTHOLICHUS BEJIMYUH B IPOLICHTAX.

IHoJsi0:kUTENBHBIE M OTPULIATEIbHBIE YN CJIA

[TomoxurenbHple W oTpuuarenbHble yucna. llensie uyncma. Mopyne 4wucina,
reoMeTpUYECKasi HHTEePIIpeTalus MoIyIs ynciia. M3o0paxkeHre yrcesn Ha KOOpIMHATHOM
npssMoi. UucnmoBble mpoMexxyTku. CpaBHeHHE uucell. Apu(pMETHUYECKHEe JICHCTBUS
C TIOJIOKUTEJIbHBIMU M OTPULIATEIIbHBIMU YHUCIIAMH.

[IpsiMmoyronibHasi cHUCTEMAa KOOPAMHAT Ha TIUIOCKOCTH. KoopauHaTbel TOYKH
Ha TUIOCKOCTH, abciycca U opauHata. [loctpoeHne Touek U GUryp Ha KOOpAMHATHOMN
IUIOCKOCTH.

BykBeHHbIE BHIpAaKEHUS

[IpumeHeHrne OyKB aJi 3alMCH MaT€MATUYECKUX BBIPAKEHUW U MPEIJIOKEHUU.
CpoiictBa apudmMeTnueckux JAeHCTBUNA. bByKBEHHBICE BBIPAKEHHUS U YHCIOBBHIE
IIOJCTAaHOBKU. DyKBEHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMyINbl MEpUMETpa M IUIOLIAAU MPSAMOYTOJbHUKA, KBajapaTa, o0bEMa
napajijiesienunena u Kyoa.

Pelienue TeKCcTOBBIX 3314

Pemrenne TekcTOBBIX 3a1a4 apu(METHUYCCKUM CIIOCOOOM. PeleHue JorMuecKux
3amad. Pemenue 3amay nepebopoM BCeX BO3MOKHBIX BapUAHTOB.

Pemrenue 3agay, copepxaimx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJIMYMHBI: CKOPOCTb,
BpEMsl, PacCTOsIHUE, 1IEHa, KOJIMYE€CTBO, CTOUMOCTD, MPOU3BOAUTEILHOCTD, BpeMs, 00BEM
paboTel. EquHuLIBI U3MEPEHUs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKIy €IMHUIAMHA U3MEPEHHUSI KaXK10M BETNYUHBI.

Pemrenue 3amay, CBSI3aHHBIX C OTHOUICHWEM, IPOMNOPIIMOHAIBHOCTHIO BEJIWYMH,
MPOIICHTAMHU; PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOIICHTHI.

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

[IpencraBienre JaHHBIX C TOMONIBIO Tabmui, W auarpamMm. CronOuatbie
JIAArpaMMbl: YTEHHUE U MTOCTPOCHUE. UTEHNE KPYTOBBIX THATPAMM.
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Harasignas reomerpust

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

B3anmHOe pacnosnokeHue AByX NPSIMBIX HA IJIOCKOCTH, NapajulelbHbIEC MPSMBIE,
NEPNEHANKYIISIPHBIE IPsiMbIe. MI3MepeHne paccTOSAHUIN: MEXIY IByMs TOYKaMH, OT TOUKH
110 TPSIMOM, IJIMHA MapLIpyTa Ha KBaJAPATHOU CETKE.

N3mepenre © MOCTPOEHHWE YIJIOB C IOMOIIBK  TpAaHCIOPTHpA. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIOYTOJIbHBINA, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUUN. YeThIPEXYTOMBHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. [ [pSIMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOMCTB CTOPOH, YIVIOB, JuaroHaned. WM3oOpaxenue
reoMeTpudeckux ¢GuUryp Ha HEJIMHOBAHHOW Oymare ¢ HCIOJIb30BAHUEM ILHMPKYJIS,
JMHENKH, yrolbHUKa, TpaHcnopTupa. [loctpoenuns Ha kiieTyaToil Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe momanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmkEénHoe n3mepenue mwiomanad GUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxénHoe namMepeHue JIMHbI OKPY>KHOCTH, IIJIOLIAAN KpyTa.

CummeTpus: LIeHTpalibHasA, OCEBasl U 3epKAJIbHAs] CAMMETPHH.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsanele npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: nmapajienenunes, Kyo,

npusMa, nupamuia, KOHyc, HUIMHAP, map U chepa. M3o00pakeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IUIMHAPA U KoHyca. Co3gaHue Mojeen
IPOCTPAHCTBEHHBIX GUryp (13 Oymaru, MpoBOJIOKH, IJIACTUIIMHA U IPYTUX MAaTE€pPUasIOB).

[Tonsatue o00BEMaA, enuHUIBI H3MepeHus o00bEMa. OO0BEM MPSAMOYTOJBHOTO

napajienenumneaa, kyoa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pE3yabTaThl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus B S KJacce:

Yucaa v BbIYUCICHUSA

[ToHumaTh U MPABUIBHO YHOTPEOJSATH TEPMHUHBI, CBSI3aHHBIE C HATypPaJbHBIMU
YuCcIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JPOOSIMHU.

CpaBHUBaTh M YNOPSAJIOYMBATH HATypajbHbIE YUCJA, CPABHUBATh B MPOCTEUIINX
CiTy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIC TPOOH.

COOTHOCUTH TOUYKY Ha KOOPJIUHATHOM (YHMCIIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M M300pa)kaTh HaTypalbHbIE YMCIa TOYKAMHU Ha KOOPJIMHATHON (YMCIIOBOW)
IIPSMOM.

Bemmonuares  apudMernueckue — IEWCTBUS € HATypaJbHBIMH  YHCJIaMH,
C OOBIKHOBEHHBIMU APOOSMHU B MIPOCTECUIITUX CITydasiX.

BrINosHATE TPOBEPKY, NPUKUJIKY PE3YIbTaTa BIUUCICHUM.

OKpyrasTh HATypaJbHbIE YHCTA.
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PenieHne TeKCTOBBIX 32124

Pemate TekcTOBBIE 3amaud  apUOMETHUYECKHM CIIOCOOOM M C  ITOMOIIBIO
OpPraHU30BaHHOT'0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.

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

Hcrnonp30BaTh KpaTKHWE 3alKCH, CXEMbI, TAONHIBI, 0003HAYCHUS TPHU PEIICHUH
3a71ad4.

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

W3Bnekats, aHAIM3WpPOBaTh, OICHUBATh HWH(OpPMAIUIO, TPEACTABICHHYIO
B Ta0OnuIle, HA CTOJIOYATON auarpaMMe, MHTEPIPETUPOBATH MPEACTABICHHBIC JTAHHEIC,
MCIIOJIB30BaTh JaHHBIE TP PEIICHUH 3a]1ay.

Harnsianas reomerpust

ITonb30BaThCA r€OMETPUYECKUMU MTOHATUSAMHU: TOUKA, IIPsAMasi, OTPE30K, JIy4, YroJl,
MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoaNTs NpUMEpPHl OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEKIMUX (opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcrons30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C YIVIAMH: BEpPIIMHA CTOPOHA,
C MHOT'OYT'OJIBHUKaMU: YToJI, BEPIIMHA, CTOPOHA, TUArOHAJIb, C OKPYKHOCTBIO: paJuyc,
JTUaMeTp, LEHTP.

N300paxaTh N3y4eHHbIE TEOMETPUUYECKHE PUTYPHI HA HETMHOBAHHOM U KJIETYATON
OyMare ¢ MOMOUIBIO HUPKYJISI U TUHEHKH.

HaxoauTh HOIUHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C IOMOLIBIO

JMHENKH, CTPOUTH OTPE3KHU 3aAaHHOU IJTMHBI; CTPOUTH OKPYKHOCTbH 3aJJAaHHOTO pajinyca.

Hcnonb30BaTh CBOWMCTBA CTOPOH U YIVIOB NPSIMOYTOJbHMKA, KBajpaTa Uisl UX
NIOCTPOEHUS, BBIYUCIICHHUS IIJIOIIAN U IEPUMETPA.

Bbluucnsate nepuMeTp W IUIOWIAAL KBajapaTa, NpsIMOYTOJbHUKA, Quryp,
COCTaBJICHHBIX U3 MPSMOYTOJIbBHUKOB, B TOM YUCie (Uryp, N300paKEHHBIX Ha KJIETYATOM
Oymare.

ITonbp30BaTbCd OCHOBHBIMM METPUYECKMMHU E€IWHULAMHA H3MEPEHUS JUIMHBI,
IUIOIIAM; BBIPAXKaTh OJTHU €IMHULIbI BEJIMYMHBI Yepe3 IpYyTrue.

Pacno3naBate mapaienenunen, KyO, MCMONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHHUSI, HAXOIUTh U3MEPEHMUS Mapajuleienuiea, Kyoa.

Boruncnsate 00bEM Kyba, mnapauienenunena Mo 3aJaHHbIM HM3MEPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpEHUs 00bEMA.

Pemate HecnoXHbIE 3a/layd  Ha HW3MEPEHHE TIEeOMETPUYECKUX  BEIHYMH
B [TPAKTUYECKHUX CUTYyaLUX.
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[IpeameTHBIE pE3yabTAaThl OCBOCHUS TPOTPaMMbI YYEOHOTO Kypca K KOHILY
o0yueHus B 6 KJacce:

Yuciia 1 BbIYUCICHUSA

3HaTh M IIOHUMAaTh TEPMHUHBI, CBS3aHHBIE C pA3JIMYHBIMM BHUJAMM YHCET H
crnocobaMu WX 3aliCH, MEPEeXOAUTh (€CIU 3TO BO3MOXKHO) OT OAHON (OPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHHBATh U YIIOPSIOYMBATS LIEJIBIE YUCIIA, OOBIKHOBEHHBIE U IECSITHYHBIE TPOOH,
CPaBHMBATB YMCJIA OJTHOTO U PA3HBIX 3HAKOB.

BrimonHsATe, coueTast yCTHbIE M MMCbMEHHBIE IPUEMBI, apu(MeTHIECKUE TeHCTBUA
C HAaTypaJbHBIMU M LEJIBIMU YHUCIIAMH, OOBIKHOBEHHBIMH U JECATHUYHBIMH APOOSIMH,
ITOJIO’KATEJIBHBIMU U OTPULIATEIIBHBIMU YHCIIAMM.

BprunciATh 3HaYEHUs YUCIOBBIX BBIPAKECHWM, BBIIOJIHATH IPUKUIKY U OLICHKY
pe3ysibTaTa BBIYMCIECHUH, BBIIOJIHATh MPEoOpa3oBaHMsI YHUCIOBBIX BBIPAKEHUHN
Ha OCHOBE CBOWMCTB apu(PMETHUECKUX JIEUCTBHM.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €I YHCIOM H
n300paxkaTh YMCJIa TOUKAMU HA KOOPAMHATHOM MPSAMOM, HAaXOAUTh MOAYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU JTOMN
TOYKHU.

OKpyIJITh LENbIe YUCIIa U JECATUUHBIE APOOU, HAXOAUTh NPUOIMKEHUS YUCEIL.

YucsoBbie M OyKBEeHHbIE BHIPAKEHU S

[TonumaTe W ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3alMCHIO CTEIEHHM YHCIIA,
HaxOJWTh KBaJpaT M KyO dYHCIA, BBIUMCIATH 3HAUCHUS YHCIOBBIX BBIPaKCHUH,
COJICpIKAIlUX CTETICHH.

[Tonp30BaThCs TpPU3HAKAMM JEIMMOCTH, PAaCKJIAbIBaTh HATypajbHbIE 4YHCIA
Ha MPOCThIE MHOKHUTEIIH.

[Tonb3oBaThca MacITabOM, COCTABIIATH MPOMOPIIMU U OTHOIICHUS.

Ucnonb3oBaTh OyKBBI Jisi OOO3HAYEHHUS YUCENT TPHU 3alUCH MaTeMaTUYECKHUX
BBIPAKEHUN, COCTaBJISITh OYKBEHHBIC BbIpaXKe€HUSI W (OPMYJIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPQXCHUM, OCYIIECTBIIAS HEOOXOIUMBIC TTOACTAHOBKHU M IIPeoOpa3oBaHusI.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TeKCcTOBBIX 32124

Pemats MHOTOIIarOBBIE TEKCTOBBIE 33Ja4H apU(PMETUUECKUM CIIOCOOOM.

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

Pematp 3amaun, coneprkaiiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpeMsi, pacCTOSHUE, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIHLHOCTb, BpPEM,
o0béma pabOTHI, HCHONB3YyS apUPMETHUECKUE JEHCTBUS, OLCHKY, MNPUKUIKY,
N0JIb30BaThCS €AMHULIAMU U3MEPEHHSI COOTBETCTBYIOUINX BETUUHH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHUS TI0 YCIOBUIO 33a4H.
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W3Bnekats nHPpOpMAIIHIO, TPEICTABICHHYIO B TaOIUIIaX, HAa JUHEHHOM, CTOJI0UaTON
WM  KPYroBOM JuarpaMmax, HHTEPHPETUPOBATh  MPEACTABICHHBIE  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€OMETPUUYECKUX TIIOCKUX U MPOCTPAHCTBEHHBIX (UTYD, TPUMEPHI PABHBIX
U CHMMETPUYHBIX (puryp.

N306paxaTh ¢ MOMOIIBIO UPKYJIS, TMHEHKH, TPAHCIIOPTUPA HA HEIIMHOBAHHOU U
KJIeT4aTol Oymare M3y4deHHbIE IJIOCKHE reoMeTpuueckue (Urypbl U KOH(QUTYpaIuH,
CUMMETpUYHbIE (DUTYPBHI.

[Tonb30BaTbCcs TEOMETPUUECKUMH TOHATHUSMU: PABEHCTBO (UTYp, CHMMETpHS,
UCTIONIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh CUMMETpPHUH, LIEHTP
CUMMETPHH.

HaxoauTs BeIMUMHBI YTIIOB U3MEPEHNUEM C IOMOIIBIO0 TPAHCTIOPTHPA, CTPOUTH YTJIIbI
3aJlaHHOM BEJIMYMHBI, MOJb30BaThCS MPU PELICHUH 3a7ad IpaJyCHOM Mepoil yrIios,
pacrno3HaBaTh Ha YepTEKaxX OCTPHIN, MPSAMOH, pa3BEPHYTHIN U TYNON YTIIbI.

Beruncnate MHY  JIOMaHOW, TIEPUMETP MHOTOYTOJbHHMKA, TOJIh30BATHCS
€IMHULAMU W3MEpPEHUs JUIMHBI, BbIpaXkaTb OJHU €AUHMIIBI M3MEPEHUs IJIMHBI Yepe3
Ipyrue.

HaxomuTb, uCIosib3ysi 4epTEXKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKAY IBYMs
TOYKAaMH, OT TOUKH JI0 TIPSIMOM, JJIMHY MTyTH Ha KBAJAPATHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pazOmeHne Ha  TPSIMOYTOJbHHKH, Ha  paBHBIC burypsl, JOCTpauBaHuE
70 TPSMOYTOJIbHUKA, TOJb30BAaThCS OCHOBHBIMU €IMHUIAMHU H3MEpPEHUs IUIOIaIH,
BbIpaXaTh OJHU €IUHUIIBI U3MEPEHUS IUIOLIAIHN Yepe3 IpyrHe.

Pacrio3HaBaTh Ha MOJENAX M H300paKEHUSX MUPaMHIy, KOHYC, LMJIMHIP,
UCTIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTs Ha KJIeT4aTol Oymare mpsiMOYyTroJIbHBIN MapaslieeuIne].

Beruncnate 00b€M TPSAMOYTOJNBHOTO Mapaiienenunena, Kyba, MMoIp30BaThCs
OCHOBHBIMM €TUHUIIAMH U3MEpPEHUsi 00bEMa;

Pemarb HecloXHBIE 3aJaud Ha HaxOXICHHE T€OMETPUYECKHUX BEJIUYMH
B IPAKTHUUECKUX CUTYyaIHIX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIACC
HaumenoBanue paznena |Konnuectso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YYAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
HatypanpHble uncna. 43 Jecsatnunas Yurarth, 32alIUCHIBATH, CPABHUBATDH HATYPAJIbHbBIC YHCIIA;
JleiicTBYA C HATYpaIbHBIMU CUCTEMA CUYUCIICHMS. | NMPEAJararb M 00CYKAATh CIOCO0BI YIIOPSAIOUYNBAHMS YUCEN.

q1CJIaMi

Psn mHaTypanpHbIX
YHUCE.
HarypansHbii psa.
Yucio 0.
Harypanbnsbie yucia
Ha KOOPAWHATHOU
IPSAMOM.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJbHBIX YHCEIL.

Apudpmernyeckue
JICUCTBUSI

C HATypaJIbHBIMU
yrciiamu. CBoucTBa
HYJISI TPU CII0KEHU U
U YMHOEHUH,
CBOMCTBA €IUHUIIBI
[P YMHOKEHUH.

MN300paxkaTh KOOPAMHATHYIO IIPSMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBaTh cBOMCTBA HaTYpaJIbHOTO psifa, ynucen 0 m 1
IIPU CIIOKEHUU U YMHOXKEHUU.

Hcnouab30BaTh NPaBUJIO OKPYIVIEHUS HATYPAJIbHBIX YHCEIL.
BoinoiHATHL apupMeTHyecKue 1ecTBUS C HATyPAIbHBIMU
YUCJIAMH, BBIYMCJIATh 3HAYEHUS YUCIOBBIX BBIPAKEHUI

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh NPOU3BEJICHNUE B BUIE CTEIICHU, YUTATh
CTEIECHU, MCIO0JIb30BATH TEPMHUHOJIOTHIO (OCHOBAHUE,
MIOKAa3aTellb), BBIYUCIAATH 3HAYECHUS CTECIICHEM.

BbInoJHATH NPUKUAKY U OLEHKY 3HaYE€HUN YUCIIOBBIX
BBIPKECHUI, NPeJIaraTh U IPUMEHSTh NPUEMBI IPOBEPKHU
BBIUYKCJICHUN.

Hcnonb30BaTh NPpH BEIYUCIEHUAX IEPEMECTUTEILHOE U
COYETATEIBHOE CBOMCTBA CIOKEHUS U YMHOKEHHS,
pacIpeneauTeNbHOE CBOUCTBO YMHOXKEHNUS; GOPMYJIMPOBATH
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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 NMPaBUJIA TPeoOPa30BaHUS YUCITOBBIX
BBIP2XEHUI Ha OCHOBE CBOMCTB apuU(PMETHUECKUX JICHCTBUH.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH TMIIOTE3bI, POPMYJIUPOBATH 0000 IIIEHUSA U
BbIBO/IbI 10 PE3YJIbTATAM ITPOBEIEHHOTO UCCIEA0BAHMUS.
D®opMyJIHPOBATH ONPeIeJIeHUs JICIIUTENS U KPAaTHOTO,
Ha3bIBATh JICIIUTENIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIUPOBATH U
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKWTEIN; HAXOAUTb OCTATKHU OT AEJICHUS U HETIOJIHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HaTypaJIbHbIX YHCJIAX, MPUBOJAUTH NPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBars MaTeMaTUu4eCKHe MPeIJI0KEHUS

C IIOMOIIIBIO CBA30K «W», KHIIN», «ECIIH. .., TO...)».

Pemath TekcTOBBIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCMO0JIb30BATh 3aBUCUMOCTH MEXK/y BEIMUMHAMU (CKOPOCTb,
BpeMsl, paCCTOSIHUE; 1[€Ha, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3aa4H,
nepedopMyTHPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOUMBIC
JTaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEJIUUNHAMHU,
CTPOUTH JIOTUYECKYIO LIENTOYKY PACCYKIACHUM.
MoaeaupoBaTh X011 pEIICHUS 3a/1a4U C IOMOILIBIO PUCYHKA,
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JICNCTBUS,
Ha IBIDKCHUC U
MOKYIKH

CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JIMYHBIE PELICHUS,
3aMKCH PEUIEHUI TEKCTOBBIX 3a/1ay.

Kpuruyecku oneHMBaTH NOJyYEHHBIN pE3yJIbTAT,
OCYILLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSI OTBET Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OIINOKH.

PemaTp 3a1a4u ¢ momoIipo nepedopa Bcex BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETHKU

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, OMUCHIBATD,
UCIIOJIb3YsI TEPMUHOJIOTHIO, 1 M300PaKaTh C IOMOIIbIO
YepTEKHBIX THCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yTOJ1, IOMaHYI0, OKPYKHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMeEPbI 00BEKTOB peaTbHOTO
MUpa, UMEIOIINX (GOpMY U3yUEHHBIX (PUTYp, OLEHUBATH WX
JIMHENHBIE pa3MEpBL.

Hcnonb30BaTh JUHEWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUJIS1 TOCTPOEHHUS K U3MEPEHUS: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 33JJaHHOM JJIMHBI, YTOJ,
3a/ITAHHOM BEJIMUMHBI, OTKJIAABIBATD IUPKYJIEM PaBHbIC
OTpE3KH, CTPOUTH OKPY’KHOCTb 33JJaHHOI'O pajnyca.
N3006paxath KOHPHUTypaLHH TEOMETPUIECKUX (PUTYP

13 OTPE3KOB, OKPY>KHOCTEW, UX YaCTEH HA HEJIMHOBAHHOMN U
KJIeT4aToi Oymare; npeajiaraTb, ONMChIBATH U 00CYKAATH
CI0CO0bI, AJITOPUTMBI IOCTPOCHHUS.

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

KJIeTYaTO OyMare npsiMoM, OCTPbII, TYNOM, pa3BEPHYTHIN
YTIIbl; CPABHUBATH YIJIBL.

BbI4uCJIATH 1IIMHBI OTPE3KOB, JIOMaHbIX.

IToHuMaTh U MCNIOJIB30BATH NP PELICHUM 32/1a4
3aBMCUMOCTH MEXy €IMHUIIAMU METPUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMU CUCTEMAMH MEp;
BBIPAXKATh JUIMHY B PA3JIMYHBIX €IUHULIAX U3MEPEHUSL.
HccaenoBath GUrypsl 1 KOHQUTypauu, UCIONb3Ys
1U(pPOBBIE peCcypChl

OOBIKHOBEHHBIE 1pOOU

48

JpoOs. [IpaBuibHbIC
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
CnoxxeHue u
BEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CMmerranHas
JIpo0b. YMHOKECHHUE
U JeJCHUE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ TpoOH.
Penienne TeKCTOBBIX
3aJ1a4, COJep KaIluX
npobu. OCHOBHBIE

MopeanpoBaTthb B rpauecKoil, IpeIMEeTHON (opMe,

C ITOMOILIBIO KOMIIBIOTEPA ITOHATHS U CBOWCTBA, CBSI3aHHBIE

¢ OOBIKHOBEHHOM JPOOBIO.

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

N3006paxaTh 0OBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPAMHATHOM NMPSIMOK; MCIOJAb30BATH KOOPIMHATHYO
NPSAMYIO JJ11 CPAaBHEHUSI IPOOEH.

@®opMyIHPOBaTH, 3aIUCHIBATH C MOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH 1p0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpaIeHus: JpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HaMEHATEJIO.

IIpeacTraBiasiTh CMENIAHHYIO APOOb B BUI€ HEMPABUILHOM U
BBIJIEIISATH 1IETYI0 YacTh YKCIIa U3 HENPaBUILHON APOOH.
BoinoHATH apudmMeTnyecKue 1eicTBUs

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

apu(PpMETUICCKUX JEHCTBUN JJI PAITHOHATA3AIIH
BBIYMCIICHUM.

BoINOJIHATH NPUKUAKY U OLEHKY PE3YyJIbTaTa BHIYUCICHUH;
NpeaIaraTb U MPUMEHSTh NPUEMbI IPOBEPKU BHIYUCIICHUIA.
IIpoBoauTH McC/IeI0OBAHUA CBOMCTB ApOOEH, ONUPasiCh

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

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAaHUS

0 ApO0sIX, IPUBOAUTH PUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHUM.

Pemarts TeKCTOBBIC 33/1a4, CO/IEpKAIUE IPOOHBIE TaHHBIC, U
3a71a4M Ha HaX0XJACHHUE YaCTHU LEJIOT0 U LEJIOro M0 €ro YacTH;
BbISIBJISITH MX CXO/JICTBA U Pa3JINYUs.

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

IIpuBoauTh, pa3dupath, OLEHUBATDH PA3INYHbBIC PEIICHNUS,
3allMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku onieHUBaTh NOJIYUYCHHBIN PE3YyJIbTAT,
OCYILECTBIISITH CAMOKOHTPOJIb, IPOBEPSIS OTBET

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

Harnsanas reomerpust.
MHOTOyronbHuKH

10

MHOTroyrojbHUKH.
YeTsIpEXYroIbHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCNOJIb3YS TEPMUHOJIOTUIO, H300PaKATH

C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBAPaTa,

23



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, OLCHUBATDH UX JIMHENHBIE PA3MEPBI.
BoI4ucjsTh: IEpUMETpP TPEYTrOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIbHUKA; TUIOIIAAb IPSMOYTOJIbHUKA, KBagpaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEJIMHOBAaHHOM M KJIETYaTOW Oymare KBajaparT u
MPSAMOYTOJIBHUK C 3aJaHHBIMU JJIMHAMU CTOPOH.
HcciienoBats cBOMCTBA IPSIMOYTOJIbHUKA, KBaIpaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS], MOJECIINPOBAHNUS;
CpPaBHUBATh CBOMCTBA KBAJpaTa U MPSMOYTOJIbHUKA.
Koncrpynposats MaTeMaTH4YeCKHE NPEAT0KECHUS

C ITOMOIIIBIO CBSI30K «HEKOTOPBI», «11000i1». Pacmo3naBarth
VICTUHHBIE U JIOXKHBIE BBICKA3bIBAHHSI O MHOTOYTOJIbHUKAX,
NPUBOINTH NPUMEPHI U KOHTPIPUMEPHI.

HcciienoBars 3aBUCMMOCTD IIJIOIIAIHA KBaApaTa OT JJIMHbI
€ro CTOPOHBL.

HUcnonb30BaTh CBOMCTBA KBAIPATHOM CETKU IS IOCTPOCHUS
¢buryp; pazdouBaTh IPSIMOYTOJIBHUK HA KBAJPATHI,
TPEYTrOJbHUKHU; COCTABJIATH QUTYPHI U3 KBAJIPaTOB U
IPSIMOYTOJIBHUKOB U HAXOAUTh UX IUIOIIA/b, pa30uBaTh
Gurypsl Ha IPSMOYTOJILHUKY U KBaJAPAThl U HAXOAUTh UX
IIJIOILA/b.

BripaxaTh BeJIMUMHY IUIONIAU B PA3JIMYHBIX €IMHULAX
MU3MEPEHUS METPUUECKON CUCTEMBI MED, IOHUMATDH U
HCIO0JIb30BATH 3ABUCHMOCTH MEXIy METPUYECKUMU
eAVMHULAMU U3MEPEHUS IIJIOIIAIN.
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIAN U
NepUMeTpa B MPAKTUIECKUX CUTyalusax. PemaTs 3agqauu

U3 peajbHON KU3HH, MPeAJIaratb H 00CyKIaTh pa3iuvyHbIe
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 3aNMCHIBATH, CPABHUBATD JICCATUYHBIE IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxaTth necaTUYHbIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BoISIBASITH €X0ACTBA M PA3JIMUMs TPABIIT apUPMETHIECKUX
JEWCTBUH C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
JIpoOsIMU, OOBACHSTH UX.

BoInogHaTh apudMeTHUeCKUe NeUCTBUS C IECITUIHBIMU
JpoOsSIMU; BBINIOJIHATH NPUKUAKY U OLEHKY pe3yiibTaTa
BBIYMCIICHUM.

IIpumeHsTH cBOMicTBA apuPMeTHUESCKUX JEHCTBUN

JUISL palliOHAIN3alMU BEIYUCICHUH.

I[IpuMeHATH NPABUI0 OKPYTIJIEHHS JIECATUYHBIX APOOECH.
IIpoBoauTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OMUPAsICh HAa YHCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

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

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPBI M KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULAHUS BbICKAa3bIBAHUM.
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PemaTh TeKCTOBBIE 33a4H, COJIEpKAIINE APOOHBIE JaAHHbBIE, U
Ha HAaXO0XKJIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITh MX CXO/JICTBA U PA3JINYMA.

MopeanpoBaTh X0/ PELICHU 3a1a41 C TOMOILBIO PUCYHKA,
cxeMbl, Tabiuiel. [lpuBoanTh, pa30MpaTh, OLEHUBATH
pa3IuYHbIC PEIICHHUS, 3aIIUCH PEIIEHNI TEKCTOBBIX 3a/1a4.
OnepupoBathb IpOOHBIMU YHUCIIAMU B PEATbHBIX KU3HEHHBIX
CUTyalUsX.

Kpuruyecku oueHuBaTh I0OJy4YCHHBIN PE3YIbTAT,
OCYULIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUThH OLIHOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETHKU

Harnsinnas reometpusi.
Tena u purypsi
B IPOCTPAHCTBE

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

O0nBEM KyOa,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPYKaKOLIEeM
MHpe NPSIMOYTOJIbHBIN Mapaenenumnes, Kyo,
MHOTOI'PAaHHHKH, ONIMCHIBAThH, HCIOJIb3YS TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MEpPHI.

IIpuBoauTHL NpUMeEPbI 0OBEKTOB PEATLHOTO MUPA, UMEIOIINX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO MapajuieenuIea,
KyOa.

N300pakaTh Ky0 Ha KJIeTUaTON OyMmare.

HccnenoBathb cBoiicTBa Ky0a, MIPSIMOYTOJIbHOTO
napajuie’enunea1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3HaBath u u300paxkarh pa3BEPTKU KyOa U
napaenenuneaa. MogeanpoBathb KyO U napajvieienunes
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHITH CIOCO0
MOJIETIUPOBAHUSL.
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PSIMOYTOJIBHOTO
napasulesIenuIne1a

HaxoauTs n3MepeHus, BBIYUCIAATH IUIONIA/1b TOBEPXHOCTH;
00bEM Ky0a, MPsMOYTOJIBHOTO Napajliesenuea;
HCCJIeA0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JUIMHBI €T0
pedpa, BBIABUTATh M 000CHOBBIBATH THIIOTE3Y.
Ha0Juronath 1 NPOBOAUTH AaHAJOTUM MEX]Y TOHATUAMHU
wioniaau u o0béma, nepuMeTpa 1 IJIOMAaau IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOT'PaHHHKAaX, MPUBOAUTH NPUMEPHI U KOHTPIIPUMEDHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BbICKA3bIBAaHUM.
Pemars 3a1a4M U3 peasIbHON KU3HU

[ToBTOpEeHuE U 0000IICHHE

10

IToBTOpEHue
OCHOBHBIX IOHATUH
U METOJIOB Kypca

5 xnacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHUS BBIPAXKEHUHN, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIE U JECATUYHbBIC IPOOH,
BBITNIOJIHATH PE0OPA30BAHMS YHCET.

Bri0upaTh cn10cod cpaBHEHNsI YU CETl, BBIYUCIICHHM,
NPUMEHSITh CBOICTBA apU(METUYECKUX JCHUCTBUIN

JUISL pallMOHAIU3alH BEIYUCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JTSUCTBUM U
CaMOIPOBEPKY PE3YyJIbTATA BEIYMCICHUM.

Pemars 3agaum U3 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA JIJIs PELICHUS 3a/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

Pemarts 3agaun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIOCO0BI PEUICHHUS 3a/1a41, BBIOMPATh PAllHOHAIbHBIN
C1ocoo

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, HAXOJAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIpAXEHUN CO CKOOKaMU U 0€3 CKOOOK; BLIYUCIATH
HaTypaJbHBIMHU 3HAYEHMS BBIPKECHUH, COJEpKAIINX CTEIICHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YMCIOBBIX
BBIPKECHMUSI, BBIPAKCHUI, MPUMEHATH NPHUEMBI IPOBEPKHM PE3yiIbTaTa.
MOPSZIOK IEMCTBUH, Hcnoab30BaTh NPU BIYUCTEHUSIX IEPEMECTUTEIBLHOE U
HCITOJIb30BaHHE COYETaTEJIbHOE CBOMCTBA CJIOKEHUS U YMHOKEHHUS,

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
CJIOEHUS1, CBOMCTBA apU(PMETUUYECKUX JACHUCTBUM.
HccaenoBaTh YKCIOBBIC 3aKOHOMEPHOCTH, ITPOBOIUTH
YHUCJIOBBIC IKCTICPUMEHTHI, BBIIBUTATh M 000CHOBBIBATH
THIIOTE3bI.

dopMyJTHPOBATH ONpPe/ieJIeHUs JICITUTEINS U KPaTHOTO,
HauOOIBIIET0 OOIIETO JACIUTENS U HAaUMEHBIIIETO 00IIEro

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

IMOHATHA IIPpU PCIICHUHA 3a/1a4.

IIpuMeHsATH aJITOPUTMBI BEIUKCIIEHUS HAMOOJBIIET0 00I1IEero

JICIUTENI 1 HAMMEHBILEro 00I1ero KpaTHOTO JIBYX YUCEN,
QITOPUTM PA3JIOKEHHS YHUCIIA HA TIPOCTHIE MHOKUTEH.
HccaenoBathb ycinoBUs 1eIUMOCTA Ha 4 U 6.
HccaenoBartp, 00cyxaarb, GopMyJIMpoBaTh U
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000CHOBBIBATH BBIBO/I O YETHOCTH CyMMBI, TPOU3BEICHHUS:
JIBYX YETHBIX YUCE, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOIO YHCEIL.

HccaenoBaTh CBOMCTBA JETMMOCTH CYMMBI U IPOU3BEICHUS
YHUCEN.

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

O CBOMCTBAx 4ucell, ONMPOBEPraTh HEBEPHBIEC YTBEPKIACHUS
C IIOMOIIBKO KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTH4YeCKHeE MPeIJI0KEHUS

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

PemiaTh TeKCTOBBIE 3a1a4H, BKIIFOYAOIIUE TTOHATUS
JETUMOCTH, apu(PMETUYECKUM CIIOCOOOM, UCTIOIB30BaTh
nepedop BCeX BO3MOXKHBIX BAPHUAHTOB.

MoaeanpoBarb X0 PEUICHUS 3aa4M C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JITUYHBIC PEIICHNUS,
3allMCH PEIICHUI TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHUBaTh NIOJYUYCHHBIN PE3yJIbTaT, HAXOAUTh
OIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsgnast reomerpusi.
[IpsiMbIE HA IIIIOCKOCTH

[IepienauKynsIpHBIE
psIMBIE.
[TapannenbHbie
npsiIMBbIE.
Paccrosnue mexny

Pacno3HaBaTth Ha yepTexax, pUCyHKAX CIIydau B3AMMHOI'O
PACIIOJIOKEHUS ABYX MPSIMBIX.

HN300paxkaTh ¢ NIOMOLIBIO YePTEKHBIX MHHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KieTyaTol Oymare JBe NepeceKaroImecs
IIPsIMBIE, 1BE NTapaJUICIbHBIC NIPSIMBIE, CTPOUTH IIPIMYIO,
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JIBYMsI TOYKAMH,
OT TOYKH J0 NPSAMOH,
JUIMHA MapuIpyTa

Ha KBaIPaTHOU CETKE

NEPIEHANKYISIPHYIO TAHHOU.

IIpuBoauTh NpUMeEpPHI NAPALIETBHOCTH U
NEPIEHANKYJIIPHOCTH IPSMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYrOJIBHUKAX NEPIEHAUKYIISIPHBIE U
napasuiesibHble CTOpOHBl. M300paxkaTh MHOTOYTOJIbHUKH

C HapaJuIeJIbHBIMU, IEPIECHANKYJIIPHBIMU CTOPOHAMM.
Haxoaurhb paccTossHUE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, IJIMHY 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 npodu
U MeTprUecKas
cucTeMa Mep.
Apudmernueckue
JICVUCTBUS

C OOBIKHOBEHHBIMH
U JICCATUYHBIMU
JTPOOSIMH.
OTHoIIeHHE.
JleneHue B JaHHOM

CpaBHUBATH U YNOPSA0YMBATH JIpoOH, BLIOMPATH CIIOCO0
CpaBHEHUS IpoOeH.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIC B BUIE ICCATUYHBIX, HCIO0JIb30BATH
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOIB30BaTH JIECSITUYHBIC
JpoOH IMpu MpeoOpa30BaHUH BETUYNH B METPHUCCKOM
CUCTEME Mep.

BoinosHaTh apudpmMeTnyeckue 1eHCTBUS

C OOBIKHOBCHHBIMH U JICCITUIHBIMU JTPOOSIMHU.

BoeruncasTh 3HaueHNs BBIPAKECHUN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOU, BBITIOIHSTH
npeodpazoBaHust 1pooeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apuPpMETUUECKUX JCHCTBUH JIJIs1 pallMOHAIU3AIUN
BBIYKCJICHUM.

CocTaBiasiTh OTHOIIEHUS U TPOTIOPIIUH, HAXOAUTH
OTHOIIIEHUE BEJIUYHH, JIIUTh BEJIMUUHY B IAHHOM
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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
paboTta «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOILICHUMU.
Haxoauth 3KcnIepUMEHTAIbHBIM IIyTEéM OTHOILLICHUE JJIMHBI
OKPYKHOCTH K €€ 1hUameTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BETUYHH,
HAXOJUTh MACIITA0 IJIaHA, KAPTHI U BBIYUCIISITH PACCTOSTHUS,
UCIIOJIb3Ysl MacIiTao.

OO0BbSACHATD, YTO TAKOE MPOIEHT, YIOTPEOISATH 000POTHI peun
CO CJIOBOM «ITIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
Bb1uncasiTh NPOLEHT OT YKCIA U YUCIIO TIO €r0 NPOLICHTY.
Oxpyrasth 1poOU U TPOLICHTHI, HAXOAUTH MPUOTUKEHUS
quced.

Pemartsb 3a1a4m Ha YaCTH, TPOLIEHTHI, MPONOPLIUH,

Ha HaXOXJICHHE IpoOu (MPOIIEHTa) OT BEIMYUHBI U BETUYHHBI
o e€ ApoOu (TIpoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIM4YMHA OT npyrou. IlpuBoauTs,
pa3dupaTh, OUEHUBATH PA3JINYHBIC PEIICHUS, 3aIUCU
PEILIEHUN TEKCTOBBIX 3a/a4.

N3BaexkaTs uHGOPMANMIO U3 TAOJIUIl U AUATPAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

OTpeeNsTh HanOOJbIee U HANMEHbBIIICE

U3 MIPEJCTABIICHHBIX JIAHHBIX

Harnsgnast reomerpusi.
Cummetpus

OceBast cuMMeTpHS.
LenTpanbHas
CUMMETPHHI.

Pacno3naBaTth Ha yepTeKaxX U U300pPAKCHUIX, H300PAKATD
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JIOMaHyI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPUYHBIX
buryp.
[IpakTrueckas
paborta «OceBas
CUMMETPUS.
Cummerpus

B IIPOCTPAHCTBE

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

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBathb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO MPSMOIl; KOHCTPYHPOBATh F€OMETPUUECKUE
KOH(UTYpaIMH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
YHCIIe C TOMOIIBIO0 HU(POBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEM, UCIIOJIb3YS SKCIIEPUMEHT, HaOII0/ICHNUE,
MO/JIEIUPOBAHHUE.

O00CHOBBIBATH, OIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUS O CAMMETPHUH PUTYP

Bripaxenus ¢ OykBamu

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

Hcnoan3oBaTh OYKBBI 7151 0003HAYCHUS YMCETI, TP 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAKEHUS 110 YCIOBUIO 33J]a4H.

HccienoBaTh HECIIOKHBIE YUCTIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh OYKBBI JIS1 UX 3aIKCH.

BouIuucasiTh 4UCIIOBOE 3HaUYCHHE OYKBEHHOTO BBIPAXKECHUS
MIPU 33JIaHHBIX 3HAYCHUSIX OYKB.

3anucbiBaTh (OPMYJIBI: IEPUMETPA U TUIOILAIN
MPSIMOYTOJILHUKA, KBaJIpaTa; AJIMHBI OKPY>KHOCTH, TUIOIIA TN
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (POopMYyJIaM.
CocTaBasth popMyJibl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
KOJIMYE€CTBO, CTOUMOCTb; IPOU3BOUTEIBLHOCTbD, BpEMS, 00bEM
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KOMITOHEHTA. pabOThI; BBINOJIHATH BEIYUCIICHUS 110 3TUM (POPMYIIaM.
DopMyJsl Haxoauth HEM3BECTHBINM KOMIIOHEHT apU(PMETHUECKOTO
NEeNUCTBUS
Harnsgaas reomerpus. 14 YeThIpEXYTroNIbHUK, M300paxaTh Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare
@urypsl Ha IIIOCKOCTU MIPUMEPBI C MCIOJIb30BAaHUEM YEPTEKHBIX UHCTPYMEHTOB
YEeThIPEXYTOJIbHUKOB. | YETBIPEXYTOJIBHUKH C 3aIaHHBIMU CBOMCTBAMH:
[IpssMOYTOJIBHUK, C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

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

I (O1EN
IPSAMOYTOJIbHUKA.
[Tpubnmxeénnoe
VU3MEpPEHUE IUIOIA TN
duryp.
[IpakTrueckas

CTOPOHAaMHU, NMPSMBIMU YTIIAMHU U JIp., PaBHOOEIPEHHBIN
TpeyronbHUK. [lpeanarars U 00CyKa1aTh CoCoObI,
aJITOPUTMBI [TIOCTPOCHUS.

UccaenoBath, UCTIOIB3YS HKCIIEPUMEHT, HAOIIOACHUE,
MOJICIUPOBaHUE, CBOMCTBA MPSMOYTOJIbHUKA, KBapaTa,
pa30uBaTh HA TPEYTrOJbHUKUA. OOOCHOBBIBATDH, ONPOBEPTraTh
C IOMOIIIbIO KOHTPIPUMEPOB YTBEPKICHUS

O IPSIMOYTOJILHUKE, KBaApaTe, PAC03HABATH BEPHBIEC U
HEBEPHBIEC YTBEPKICHHUS.

N3mepsATh M CTPOUTH C MIOMOIIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;
Pacno3HaBaTh OCTPHIE, IPSMBbIEC, TYIIbIE, PA3BEPHYTHIE YIJIbI.
Pacno3naBarthb, n300pazkaTb OCTPOYTOJbHBIN, IPSIMO-
YTOJBHBIN, TYMOYTOJIBHBIN, pABHOOCIPEHHBIH,
PABHOCTOPOHHUMN TPEYTOJBHUKH.

BouIuucasiTh iepuMeTp MHOTOYTOJIbHUKA, TUIOIAIh
MHOTOYTOJIbHUKA pa30MEeHNEM Ha MPSIMOYTOIbHUKH,
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pabora «ITnomanas
KpyTa»

Ha paBHbBIC PUTYPBI, UCTIOJIH30BaTh METPUUCCKUEC €AMHUIIBI
M3MEPEHUS JIJIMHBI U TUIOIIA]IN.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JJITUH U
IonIaiel Ha KieTyaTon Oymare, mpuOIMAKEHHOE U3MEPEHNE
JUTMHBI OKPY>KHOCTH, TIJIOIIAIU 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 MOJIOKUTEIIHbHBIMU
U OTpHUIlATEIbHBIMHU
YHUCJIaMH.

Pemenue TeKCTOBBIX
3aJ1a4

IIpuBoAMTH NPUMeEPHI UCTIOIBL30BAHUS B pEATIbHOM )KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJ0KUTEIIbHBIE U
OTPULATENIbHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH NIPaBWJIA CPABHCHUS, YIIOPAAOYMBATD LICJIbIE
YUCIIa; HAXOAUTh MOJYJIb YUCTIA.

DopMyJIMPOBATH MPABMUJIA BEIYMCIICHUS C TTOJIOKUTETbHBIMU
Y OTPUIATEILHBIMU YACJIAMH, HAXOAUTHh 3HAYEHUSA
YUCJIOBBIX BBIPAKEHUM, COJECPKAIMNX ICUCTBUS

C MOJIOKUTEJIbHBIMU M OTPULIATEIbHBIMH YACJIAMH.
IIpyMeHATH CBOMCTBA CIIOKEHNS U YMHOKECHHS

JJ1s1 TpeoOpa3oBaHus CYMM M MPOU3BEICHUIM
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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,

O0BbSACHATH M WIIOCTPUPOBATH NOHATHE ITPAMOYTOJIbHOU
CHUCTEMBI KOOPAMHAT HA IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI O 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI04YaTHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTaBICHHYIO B Ta0IUIIaX, HA TUarpaMMax JJIsl perieHus
TEKCTOBBIX 33]1a4 U 3a7]a4 U3 peajbHON KU3HU

IIPEACTaBJICHHBIC

B Ta0IUIIAX U

Ha 1yarpammax
Harmsannas reometpus. [IpssmoyrosbHBIM PacnosnaBarthb Ha yeprexax, pUCYHKaX, ONMUCHIBATH
@urypsl B IPOCTPAHCTBE napajuleIeuIes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, M300pa!kKaTh UX

KyO, mpu3ma,
nupamMua, KOHycC,
WIMHJP, I1ap U
cdepa.
Nzobpaxenue

OT PYKH, MOJIeJIMPOBATH 13 OyMaru, MiacTUINHA, TPOBOJIOKU
u 1p. [lpuBoauTs NpuMepbl 00HEKTOB OKPYKAIOIIETO MHUPA,
UMeImuX (OpPMbI HA3BAaHHBIX TEI.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TpaHb,
OCHOBAHUE, BBICOTA, PAJANYC 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
IPSIMOYTOJIBHOTO
napajuieenunena,
Ky0a, popMyiibl
o0BéMa

N3yuaTh, UCTIOJIB3YS SKCIIEPUMEHT, HAOIIOAEHUE, U3MEPEHHUE,
MOJICJINPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BBISAABJISATH CXOACTBA U
Pa3IHYHs: MEKIY IMPAMUAION U IIPU3MON; MEKITY
LHUAJIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBarsp pa3BEpTKH Napasuienenunena, Kyoa, npusmsl,
nupamMubl, KOHyca, HUJIMHAPA; KOHCTPYHPOBATH JAHHBIC
TeJa U3 pa3BEPTOK, CO3AABATh UX MOJEIH.

Co3naBath MoJeJIM IPOCTPAHCTBEHHBIX QUTYp (U3 Oymaru,
IPOBOJIOKH, TUTACTUJIMHA U JIp.)

N3mepsaTs Ha MoAesIX: ITTMHBI pEOEP MHOTOTPAaHHUKOB,
JUaMeTp Iapa.

BeiBoauth popmyry o0bEMa IpsIMOYTOJILHOTO
napajuieienuneaa.

BoruncasaTts no gpopmysam: 00bEM MPSIMOYTOIbHOTO
napajuiesienunena, Kyoa; uCrojb30BaTh €IUHULIBI U3MEPEHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napaJIeIeNUIEe 0B; pelaTh 3a1a4M C PEAIbHBIMU JAHHBIMU

[ToBTOpEHUE, 0000IICHHE,
CHCTEMATH3ALUS

20

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

BbI4UCIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypallbHbIE, LIEJIbIC, TOJIOKUTEIBHBIEC U OTPULIATEILHBIC
4ucia, OOBIKHOBEHHBIE U ICCATUYHBIE IPOOH, BBITIOJIHSTh
npeo0pa30BaHUs YUCENT U BHIPAKCHHM.

Bri0upaTh cniocod cpaBHEHUS YUCET, BBIUUCICHH,
NPUMEHSTH CBOIcTBAa apu(METUYECKUX ACHCTBUI

JUISL pallMOHAIU3alH BEIYMCIICHUM.

36



Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHue 3HAHUA JIJIs1 pelIeHUs 33714 U3 JPYrux
MPEIMETOB.

PemaTh 3a1a4u pa3HbIMH C1I0CO0AMU, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUA 3a/Ia4H.

OcyecTBJIATH CAMOKOHTPOJIb BBITTOJIHSAEMBIX IEUCTBUN U
CaMOITPOBEPKY Pe3ybTaTa BHIYUCICHUM

OBILEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170
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PABOYASA ITIPOIT'PAMMA YYEGHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJBHAS 3AIIMCKA

Anrebpa sSBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa30BaHMS:
OHa 0o0ecreYnBaeT M3y4YeHUE IPYTUX JUCHHUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTApPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOAOKEHUS 00pa3oBaHUs U
B TIOBCEJHEBHON Xu3HHU. Pa3BuTue y o0Oy4arolMXcs HAyYHBIX HPECTaBICHUN
0 TIPOMCXOXKJCHUU W CYIIHOCTH ajreOpamvecKkux aOCTpakmuii, crocoOe OTpakKeHUS
MaTeMaTUYECKOW HAyKOW SBJIEHMM W TIPOILIECCOB B MPUPOAE M OOIIEeCTBE, POJHU
MaTEMaTUYECKOTO MOJICITMPOBAHUS B HAYYHOM IMO3HAHWH M B MPAKTHKE CIIOCOOCTBYET
GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYeCTB MBIILICHUS, HEOOXOAUMBIX
TSl aJlalTallii B COBpEMEHHOM Iu(ppoBoM oO1iecTBe. M3yuenue anredpbl oOecrieunBaeT
pa3BUTHE yMEHUS HaOII0JaTh, CpaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL M BBIBOJBI, (QopMmynupoBaTh yTBepxkaAcHUs. OcCBOeHHE Kypca anreOpsl
oOecrieynBaeT pa3BUTUE JIOTUMYECKOTO MBIIUICHUS OOYyYalolUXCsS: OHU HCIOJIb3YIOT
JNETyKTUBHBIE W HWHIYKTHUBHBIE pPacCyXACHUs, OO0O0OIIEHHNE U KOHKPETU3AIHIO,
abcTparupoBanue u ananoruto. O0ydeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSITEJIbHOM JIEATETbHOCTH 00YyYarouuXxcsi, IO3TOMY CaMOCTOSITEIbHOE PELICHUE
3aJlay SBJISETCS peann3auuei AesiTeIbHOCTHOTO PUHIIMIA OOyUEHHUS.

B crpykrype mporpammbl yueOHOTo Kypca «Ausredpa» i OCHOBHOTO OOIIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOJNYECKUE JTMHUM:
«Ywucna u BRIYUCIICHU», «AJTeOpandecKue BRIPAXKEHU», « Y paBHEHUS U HEPABEHCTBAY,
«Dyuknun». Kaxngas M3 3THX COACPKATEIBHO-METOJUYECKUX JIMHUM pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YyUYCHUS Kypca, B3aUMOAECHCTBYS C APYTMMH €r0 JIMHUSMH.
B xozne uzydyenus: yaueOHOTO Kypca 00yJaronuMcs MPUX0IUTCs JIOTUYECKH PacCyKaaTh,
UCIIOJIb30BaTh TEOPETHUKO-MHOXECTBEHHBIN s3bIK. B CBSI3W ¢ 3TUM B MNpoOrpamMmy
y4eOHOTO Kypca «Anredpa» BKIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MIPEACTABICHHbBIC
BO BCEX OCHOBHBIX pazjieliax MaTEeMaTHYECKOro 0Opa3oBaHHUS U CIOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYalOUUMHUCA OCHOB YHHUBEPCAJIHLHOTO MAaTEMaTUYECKOTO sI3bIKA.
CopnepkaTeIbHOM U CTPYKTYPHON 0COOCHHOCTBIO YUEOHOTO Kypca « ANreOpay sIBIsSeTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanve muHUA «YucCia U BRIYUCICHUS» CIIYXKUT OCHOBOM JUIsl JAIbHEHIIIEro
U3YYCHUS] MATEMATHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYaIONMIUXCS JIOTUYECKOTO
MBIIUICHUs, (OPMUPOBAHUIO YMEHHUS TOJh30BATHCS ~aITOPUTMaMHU, a TaKkKe
MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOJIMUMBIX Jisi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTre TMOHATHS O 4YWCIie HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUSI CBS3aHO
C paIlMOHAIILHBIMU U HMPPAIMOHAIBHBIMU YUCIaMH, (HOPMUPOBAHUEM TIPE/ICTABICHUN
O JICCTBUTEILHOM 4YHUCJE. 3aBEPIICHUE OCBOEHUS YHUCIOBOM JIMHUU OTHECEHO
K cpeaHemMy o01eMy 00pa3oBaHHMIO.
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Copepkanue AByX anreOpandecKux JTUHUN — «AnreOpandecKkue BBIPOXCHHS» U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYarOIIMXCS
MaTEeMaTUYEeCKOro anmnapara, HeoOOX0JUMOTO JIJIsl pEIIeHUS 3a1a4 MaTeMaTUKH, CMEKHBIX
MPEIMETOB WM TMPAKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 001Iero
o0paszoBaHms y4eOHBIM MaTepual TPYNIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHHM.
AnreOpa JI€MOHCTpPUpPYET 3HAUY€HHE MaTEMaTUKH KaK S3bIKa [UJIsi TOCTPOCHUS
MaTEeMaTUYECKUX MOJIEeIICH, OTMMCAHMSI TIPOIIECCOB | SIBJICHUH pealbHOTO MUpa. B 3amaun
o0ydeHus anredpe BXOIAT TakKe JalIbHEHIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHUS,
HEOO0XOMMOT0, B YaCTHOCTH, /I OCBOCHUS Kypca HHPOPMATUKHU, U OBJIa/ICHUE HABBIKAMU
JNeAYKTUBHBIX paccyxkaeHuii. IIpeoOpa3zoBaHne CHMBOJBHBIX (HOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEHN K MaTEMAaTUYECKOMY TBOPYECTRBY.

Conepxanue (QyHKIHMOHAIBHO-TpaUUECKOW JIMHUM HAIEJIEHO Ha TOJIyYeHHE
oOyyJaromuMucs 3HaHUM O (QYHKIMSAX Kak BaKHEWIEH MaTeMaTU4ecKoW MOeNu
JUTSL OTIMCAHUS W WCCIACAOBAHMS Pa3sHOOOPA3HBIX IMPOIIECCOB U SBICHUW B MPUPOIE U
obmectBe. M3yyeHnue marepuaina CrocoOCTBYET PAa3BUTHUIO Y OOYUYaIOIIMXCA YMEHUS
WCITOJIB30BATh PA3IMYHbBIC BHIPA3UTEIIBHBIC CPEICTBA SI3bIKa MATEMATHKH — CIIOBECHBIC,
CHUMBOJIMUECKHUE, rpaduuecKue, BHOCUT BKJIaJl B (DOPMUPOBAHKE TIPEACTABICHUN O POJIH
MaTEMaTHUKH B Pa3BUTUU IUBWIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kjaccax M3y4aeTcsi yueOHBIN Kypc «Anredpay,
KOTOPBIA BKJIIOYAET CJEAYIONIME OCHOBHBIC pas3fenbl coaepkanus: «Yucma wu
BBIYHCIICHUS», «ANreOpanvyeckue BBIPpOKCHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHKIMNY.

OOmiee 4YKMCIO YacOB, PEKOMEHIIOBAaHHBIX IS W3YyYEeHHUS Y4eOHOro Kypca
«Anrebpa», — 306 wyacoB: B 7 kiacce — 102 yaca (3 waca B Henmenoo), B 8 kimacce —
102 gaca (3 yaca B Henen), B 9 kinacce — 102 gaca (3 yaca B HEJEIO).

COAEPXAHUE OBYYEHUSA

7 KIIACC
Yucsia 1 BbIYUCTICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]T OT OJHOU (HOpMBI 3anmucu apodeit K
npyroi. IloHsTME paUMOHAIBHOIO YHCHA, 3alUCh, CPaBHEHUE, YIOPSIOYMBAHUE
pallMOHAJIBHBIX 4Hucel. Apudmernueckue JIeHUCTBUS C pPallMOHAIBHBIMU YHCIIAMH.
Pemenue 3ama4 3 peaqbHON IPAKTUKKA HA YaCTH, HAa IPOOH.

Crenenb C HaTypaJbHBIM TIIOKa3aTelieM: OIpejesieHue, MpeoOpa3oBaHUe
BBIpQKEHUI Ha OCHOBE OMPENENICHMs, 3amuch Ooablux yucena. [IporeHThl, 3amuch
MPOIICHTOB B BHJE ApoOM W JApoOW B BHUJAE MPOIECHTOB. TpU OCHOBHBIC 3a/layd Ha
MPOIICHTHI, PEIICHUE 3a7a4 U3 PeaTbHON MTPAKTUKHU.

[IpuMmeHeHne TPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HaTypaJlbHBIX
YUCEeNl.

PeanbHbIe 3aBUCUMOCTH, B TOM YHKCIIE IPsMasi 1 0OpaTHAst IPOMOPITMOHATEHOCTH.
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AJredpanyecKkue BbIpaKeHHs

IlepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKECHHUS C IIEpEeMEHHOM. JlomycThmble
3Ha4YCHMs IepeMeHHbIX. [IpencraBieHUE 3aBUCMMOCTH MEKIY BEIMYMHAMU B BHJIE
¢opmyinbl. Beruncnenus no ¢opmynam. IlpeobpazoBaHue OyKBEHHBIX BBIPaKEHU,
TOKJIECTBEHHO PABHbIE BBIPAXKEHUS, IIPaBUJIa MpeoOpa30BaHUsl CyMM M NPOU3BEACHUM,
IPaBUJIA PACKPBITHUSI CKOOOK M NMPUBEACHHUS MTOT0OHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYPAJbHBIM MOKAa3aTeIEM.

Opnounensl u MHOrowieHbl. CreneHb MHorousneHa. CiioKeHHE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMYIIbl COKPAIIEHHOIO YMHOXKEHUS: KBaJApaT CyMMbl U
KBaJparT pa3zHocTu. QPopMyna pa3sHOCTH KBaJapaToB. PaznokeHWe MHOrO4IEHOB
Ha MHO>KHUTEJIIH.

YpaBHeHMS ¥ HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUs, MpaBWia NpeoOpa3oBaHUs YypPaBHEHMS,
PaBHOCWJIBHOCTb YPaBHEHUH.

JInHelHOE ypaBHEHHE C OJJTHOM IEPEMEHHOM, YU CIIO KOPHEHN JINHEMHOTO YPAaBHEHUS,
pelIeHHE JIMHENMHBIX YypaBHEHUU. COCTaBICHHE YPABHEHWUW II0 YCJIOBHIO 3a/Ia4H.
Pemienne TEKCTOBBIX 3a/1a4 € ITIOMOIIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs NEpeMEeHHbIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH € IByMs MepeMEHHbIMU. PellieHne cucteM ypaBHEHH ciocoOoM
IIOACTAaHOBKH. [ [puMepsI peleHns: TEKCTOBBIX 3a/1a4 ¢ TOMOLIBIO CUCTEM YPABHEHHM.

DOyHKUMH

Koopaunara Touku Ha npsimoit. UncnoBsle NpOMEXKYTKH. PaccTosiHue mexay nByms
TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpsimoyromnbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opauHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpagukoB peanbHbIX 3aBucumocTeil. [lonarue pynkuuu. ['paduk Gynkumu. CpoiicTBa
¢ynkuuii. Jluneinas ¢Qynkmusa, e€ rpaduk. I'padux ¢ynkumm y = |x|.
['paduueckoe perieHre TMHEHHBIX YPABHEHHUM U CUCTEM JIMHEWHBIX YPAaBHEHUN.

8 KUIIACC
Yucaa v BbIYUCICHUSA

KBagpatsserit kopers u3 yncia. [lousitue o0 upparmonansaom yucie. JlecsaTuanbie
npUOIMKEHUST HppalMOHAIBbHBIX yucen. CBoiicTBa apuMETUYECKUX KBaJIPATHBIX
KOpHEH U MX MPUMEHEHHE K TPeoOpPa30BaHUIO YMCIOBBIX BHIPAKCHUN U BHIYUCIICHUSM.
JleCTBUTENBHBIC YHCIIA.

CreneHb C 1eNbIM MOKa3aTesieM U €€ cBoMcTBa. CTaHaapTHAS 3allMCh YKCIIA.

AuredpanyecKkue BbIpaKeHHU
KBagpaTHbIil TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anrebdpandeckoit npodu. CioxeHue,
BbIUWTAaHUE, YMHOXKEHHE, JIeJIeHHE alireOpandeckux pooeil. ParmonanbHble BRIpaXKeHUS
U UX npeoOpazoBaHUe.
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YpaBHeHMs ¥ HEPABEHCTBA

KBampatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOrO YypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISIUXCS K JIMHEWHBIM M KBaJpaTHBIM. [Ipocreniume
JTpOOHO-paIMOHATIBLHBIC YPaBHEHUS.

I'paduueckas wHTEepHpeTands ypaBHEHHM C JBYMS TEPEMEHHBIMU W CHCTEM
JIMHENHBIX YPAaBHEHUM C ABYMsI IEPEMEHHBIMU. [ [prMepshI perieHns: CUCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMSI IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a/1a4 anreOpanyeckuM CriocoOoM.

HucnoBble HEpaBEHCTBA M HMX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEIHBIE HEPABEHCTBA C OJHOM NepeMeHHOU. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IIEPEMEHHOM.

DyHKUMH

[Tonsitue ¢ynkiuu. O6nacTe onpeneneHus] U MHOKECTBO 3HAYEHUN (PYHKLUU.
CriocoObl 3a1aHust PYHKIIHIA.

I'padux dynkuuun. Urenue cBoictB pynkiuu no e€ rpaduky. [Ipumepst rpadukon
(GYHKIHI, OTpa)arofX peaabHbIe MPOIECCHI.

DYHKIUU, ONTUCHIBAIOLIUE IpAMYIO M 0OpaTHYIO PONOPLUOHAIBHBIE 3aBUCUMOCTH,
nx rpadukn. yskmun Y = X%, Y = X, Y =VX, y=|x|. [padudeckoe pelenne ypaBHeHHit
U CHCTEM ypaBHEHUH.

9 KJIACC
YucJia v BbIYHUCIEHUS

PammonanpHbpie uucia, uppalMoHaJIbHBIE YHCIA, KOHEUHbIE W OECKOHECUHBIC
JecAaTUUHbIe TpoOu. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, JICHCTBUTEIIbHBIC UHCIIa KaK
OCCKOHEUHbIE JeCATUYHbIE apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JIEVICTBUTEIbHBIX YUCEN U KOOPIAUHATHOU MPSMOM.

CpaBHeHue JIEUCTBUTEIBLHBIX quCell, apudmeTuyeckue JNIEUCTBUS
C JCUCTBUTEIBbHBIMU YHCIAMU.

PazMmepbl  0OOBEKTOB  OKpYXaloIIero  MHpa,  JUIMTEILHOCTH  IPOIECCOB
B OKPY’KalOIlleM MHPE.

[TpubnuxEHHOe 3HAYECHHME BEJIMYMUHBI, TOYHOCTHb NpuOMKeHUs. OKpyTieHHe
yucen. [Ipuknaka u olieHka pe3yabTaToB BIYUCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PemeHne ypaBHEHMN, CBOJSAIIMXCS K KBaJApPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepbl pemieHHss ypaBHEHUW TPETbEd W YETBEPTOU
CTETICHEN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHue TEKCTOBBIX —3ajad
aNreOpandecKuM METOJIOM.

VYpaBHeHHe C JByMsl IMEpEeMEHHbIMU M ero rpaduk. Pemenue cuctem aByX
JIMHEMHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMU. Pelienue cucrteM AByX YpaBHEHUH, OHO
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U3 KOTOPBIX JHHEWHOE, a JIpyroe — BTOpOM cTemeHu. ['paduueckas mHTepHpeTanus
CUCTEMBbI YPaBHECHUH C ABYMS IIEPEMEHHBIMH.

Perienue TekCTOBBIX 3a7jau are0panyeckum CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NIepeMEHHOU. Pemenwue cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepemeHHoU. KBagpaTHble HepaBeHCTBa. I'paduueckast
MHTEPIpPETaLNsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKUMH
KBanpatnunas ¢pynkuus, e€ rpadux u cBorictpa. [lapaboiia, KoopIMHATHI BEPIITUHBI
napadoJibl, 0Cb CHMMETPHUH MTapadoIbl.
I'padbuxu dynkumit: y = £x, y=Ax+ b,y =£/x,y = x>,
y =1x, y = |x|
1 UX CBOMCTBA.

YucioBbIE 1OCIE10BATEIBHOCTH U NIPOIrPeccun

[loHATHE YHCIIOBOM  IOCHEAOBATEIBHOCTH. 3aJaHUE  IOCIEIOBATEIBHOCTH
peKyppeHTHOM hopmysoit u popmyIioi N-ro yjeHa.

Apudmernueckass U reoMeTrpuueckas nporpeccur. PopMynbl N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuil, CyYMMbI IEPBBIX N YJIECHOB.

N300paxeHne 4aeHOB apu(PMETHUECKOW U T€OMETPUYECKON MPOrpeccuil TOUKaMHu
Ha KOOpPJIWHATHOM IUUIOCKOCTH. JIMHEHWHBIA M HSKCHOHEHIMAIbHBIA POCT. CIIOXKHBIE
IIPOLICHTBL.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie  pe3ynbTaThl  OCBOCHHUS ~ MPOTpaMMbl  y4eOHOro  Kypca
K KOHITy oOy4eHus B 7 Kjacce:

Yucaa v BBIYUCICHUSA

BrInonHsTh, coueras yCTHbIE M TUCEMEHHBIE TPUEMBI, apudMeTHUEeCKUE ACHCTBUS
C paMOHAJIbHBIMU YUCJIAMU.

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAXKEHHM, TPUMEHITh Pa3HOOOpa3HbIE CIIOCOObI
U MPUEMBI BHIYUCIICHHS 3HAYCHUI APOOHBIX BBIPAKECHUH, CONEPKAIINX OOBIKHOBEHHBIC
U JECATUYHBIC APOOH.

[Tepexoautes OT omHOW (OPMBI 3amMCH YUCET K Jpyroi (mpeoOpa3oBHIBATH
JECATUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH
B OCCKOHEUYHYIO JIECSITHYHYIO TPOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALOHAJIBHBIC YUCIIA.

OKpyrasTh yKcCIIa.

BpINOMHATE NPUKMAKY M OLICHKY pPE3ysbTaTa BBIYMCICHUN, OLICHKY 3HAYCHUHN
YUCJIOBBIX BBIpAXKCHUN. BBINOMHATH ACHCTBHS CO CTENEHSIMU C HaTypajlbHBIMU
IIOKa3aTeISIMHU.

[IpuMeHsATh TPU3HAKA JIEIMMOCTH, PA3JIOKEHUE HA MHOXKUTEIU HATypalbHBIX
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YUCCII.

PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3a1a91, CBSI3aHHBIC C OTHOIIICHUEM BEJTUYHH,
IPOIOPIIMOHAIEHOCTRIO  BEJIMYMH, IPOICHTAMH, WHTEPIPETHPOBATh PE3YJIBTATHI
pelicHus 3a1a49 ¢ y9éTOM OIpaHMYCHUM, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPHBAEMBIX
OOBEKTOB.

AuredpanyecKkue BbIpaKeHHSA

Hcnonp30BaTh aireOpandyeckyro TEPMHUHOJIOTHIO U CHUMBOJIMKY, HNPUMEHSTH €&
B IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuaia.

Haxogute 3HadeHHssT OYKBEHHBIX BBIP@XKEHUW TIpU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHUs LIEJIOTO BBIPAXKEHUS] B MHOTOWIEH NPUBEICHUEM
NOJIOOHBIX CIaraéMbIX, pAaCKpPhITHEM CKOOOK.

BBITIONHATE YMHOKEHUE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOTI'OYJIEH,
OPUMEHATH (DOPMYJIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3IoKEHNE MHOTOYWIECHOB HA MHOKUTEIM C TIOMOILBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOMHWTENs, TPYNIHPOBKU ClIaraeéMblX, HNPUMEHEHUA (Qopmyn
COKpAIEHHOI'O YMHOKEHHS.

[IpumensTh npeoOpa3oBaHUs MHOTOUWIEHOB JUIsl PELICHHS pa3IUYHbIX 33134
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM €  HATYpPaJbHBIMH  IOKAa3aTEIsIMU
TSl TpeoOpa3oBaHus BhIPAKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pemrars nuHeliHbIE ypaBHEHUS C OJJHOM IEPEMEHHOM, TPUMEHSS IIPABUJIA IEPEX0IA
OT MCXOJHOTO YpaBHEHHs K PaBHOCWIBHOMY eMmy. lIpoBepsTh, ABIsSeTCA M 4YHUCIO
KOpPHEM YpPaBHECHHUSI.

[Ipumensaty rpaduyueckre METONbI MPH PEIICHUH JIMHEWHBIX ypaBHEHUN W HX
CHUCTEM.

[TogOupaTe mpUMepHkI Map YKCe, SBISIOUUXCS PEIIEHUEM JIMHEWHOTO YPaBHEHHUS
C IBYMs IIEPEMEHHBIMU.

CrpouTh B KOOPJAMHATHOW IUIOCKOCTH TIpaUK JTUHEHHOrO0 ypaBHEHHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemars cucTeMbl 1ByX JIMHENHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBisATh 1 pemarh JUHEWHOE YPaBHEHUE WIA CHUCTEMY JIMHEHHBIX ypaBHEHUI
II0 YCIIOBUIO 33a7a4yd, WHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJa4u
IIOJTyYEHHBIN PE3YJIbTaT.

DyHKUMH
N300pakaTh Ha KOOPAWMHATHOW MPSMON TOYKH, COOTBETCTBYIOUIWE 3aJIaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, HHTEPBAJbI, 3alHUCHIBATh YHWCJIOBBIC MPOMEKYTKU
Ha aNreOpandecKoM S3bIKE.
OTMmeyaTh B KOOPJIMHATHOM IIOCKOCTH TOYKH TI0 33JJaHHBIM KOOPIMHATAM, CTPOUTH
rpaduku TuHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKIMH ) = |X|.
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OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOPOCTh, BpPEMsl, pacCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTh, MPOU3BOIUTEIHLHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHne QyHKINHU M0 3HAYEHUIO €€ apryMeHTa.

[lonnmars rpaduueckuii croco® MpeAcTaBieHUS W aHaidu3a HWHGOpPMALUH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALMIO U3 TpapUKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEM.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TMPOTPaMMBl Y4EOHOTO Kypca K KOHITY
oOyueHus B 8 KJacce:

Yucaa v BLIYUCICHUSA

Hcnonb30BaTh HadallbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX YUCEI
JJIs. CpPABHEHMS, OKPYTJICHHMS U BBIYUCICHUN, HM300pa)kaTh JIEUCTBUTENbHBIC YHUCTA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsaTh mOHATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHSA, HAXOJWTh
KBaJpaTHbIE KOPHH, HCIOJIb3yS TP HEOOXOAUMOCTH KAJIbKYJISITOP, BBIOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJIEpKAIUX KBaJIpaTHbIE KOPHH, MCIIOIb3Ys CBOMCTBA
KOpHEM.

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

AJiredpanyecKue BbIPaKeHHUS

[IpuMeHATh MOHATHE CTETIEHH C LIEJIBIM MIOKa3aTeNIeM, BBIMOJIHATh IPeoOpa3zoBaHus
BBIPKEHUI, COIEPKAIIMX CTEIIEHU C LENBIM [TOKa3aTEeIIEM.

BBINONHATE  TOKIECTBEHHBIE MPEOOpa3OBaHUsl  PALMOHANBHBIX  BBIPAKEHHM
Ha OCHOBE MpaBUJI IEHCTBUI HaJl MHOTOUJICHAMHU U alreOpandecKuMH IpoosiMu.

PackanpiBaTh KBaIpaTHBIA TPEXUIIEH HA MHOXKHUTEH.

[IpumeHsAT, TpeoOpa3oBaHMs BBIPAXCHUNW Uil pPELICHUs pa3IMyHbIX 3ajad
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON TPAKTHUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemlare JsMHENMHBIE, KBaJpaTHBIE YpPaBHEHUsS U paALMOHAJIbHBIC YpPaBHEHUS,
CBOJAIIAECS K HUM, CHCTEMBI IByX YPaBHEHUH C IBYMS ITIEPEMEHHBIMHU.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
qHuclie C MpPUMEHEHHEeM TIpaduyecKux MpencTaBieHui (ycTaHaBIMBaTb, UMEET JIU
YPaBHEHUE WIH CUCTEMA YPABHEHUH PELICHHUS, €CJIU UMEET, TO CKOJIBKO, U IIPOYEE).

[TepexoauTh OT CIOBECHOW (GOPMYIMPOBKH 3a7a4u K €€ anreOpandeckod Moaenu
C IIOMOIIBIO COCTABJICHUS YPABHEHMsI WIM CUCTEMBl YpaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJYyYECHHBIN pE3yJIbTar.

[IprMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh rpaduuecKylo
WJUTFOCTPALIMIO MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUMH

[lonumaTh M HCHONB30BATh (YHKIMOHAIbHBIE TOHSTHS U S3bIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O3HAYCHMS), OMNPEACNITh 3HAuYeHWE (YHKIUU 110 3HAYCHHIO
apryMeHTa, OlpeeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Ctpoutsb rpaduku 3J1eMEHTApHBIX PYHKIIUN BUA:

y=Ax, y= ¥, y= 2, ¥y = x, y = |1],onuchBaTh CBONCTBA YHCIOBOIL

dbyHKIIMM TI0 €€ rpaduKy.

[IpenMeTHBIE pe3yibTaTBl OCBOCHHUS TMPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:

Yucjia 1 BLIYUCIEHUS]

CpaBHI/IBaTB " YIIOPAJOYHUBATH PAIIMOHAIIBHBIC U UPPAITHOHAJIBHBIC YU CJIA.

BrinonaaTe apI/I(l)MCTI/I‘IGCKHG ,Z[GI>’ICTBH$I C palvOHAJIbHBIMH YHCJIaMH, COUYCTaA
YCTHBIC MW IIHCBMCHHBIC HpI/IéMBI, BBIIIOJIHATL BBIYHUCIICHUA C HPpalduOHAJIbHBIMU
qucjIiaMu.

HaXOI[I/ITB 3HAQYEHUSI CTCEICHEH C OCJIBIMH ITOKA3aTCIAIMH U KOpHeﬁ, BBIYUCJIATH
3HAYCHMS YN CIOBBIX BBIpa)KeHHﬁ.

OprrJBITB ,Z[CI>'ICTBI/IT€JIBHI>I€ qucia, BBIITOJIHATD IIPUKUIKY  pE3yjibTara
BI)ILII/ICJ'IGHI/H?I, OICHKY YHCJIOBBIX BBIpa)KeHHﬁ.

YpaBHeHMs U HEPABEHCTBA

Pemrare nuHelHBIE M KBaJpaTHBIE YPAaBHEHUS, YPABHEHUS, CBOJSLIMECA K HUM,
pocTerine APOOHO-PAIMOHATIBHBIE YPABHEHHS.

Pemars cucTeMpl IByX JIMHEHWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBISETCS JIMHEMHBIM.

Pemarp TeKCTOBBIE 3a1auu alreOpandeckuM CIIOCOOOM € MOMOIIBID COCTaBIICHMS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHUS YPABHEHUM M CHUCTEM YPaBHEHHWH, B TOM
qyclie C MPUMEHEHHEM TIpaduyecKuX NpeJCTaBlICHUN (yCTaHaBIMBaTh, HUMEET JIU
yYpaBHEHUE WM CUCTEMA YPABHEHUM PEIICHHUS, €CTTU UMEET, TO CKOJIBKO, U MPOYEe).

Pemartb nuHeliHble HEpABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300paXkaTh pelIeHNe
HEPABEHCTB Ha YMCJIOBOM NPSIMOM, 3alMChIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Pemrare cucremsl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBa/IpaTHOE HEPaBEHCTBO, M300paXkaTh PEIICHHWE CHUCTEMbl HEPABEHCTB HA YHMCIOBOMU
IIPSAMOM, 3aIIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUU PA3IUYHBIX 3a1a4.

DyHKUMH
Pacno3naBate  (QyHKUMM HW3y4eHHBIX BUIOB. [loka3bIBaTh CXEMaTHYECKU
pacCIoNIOKEHUE Ha KOOPAMHATHOM IUIOCKOCTH TpaukoB (YHKIUHA BHUAA:
y=#hx,y=fx+b y=f/x,y=ax’+bx+c,y=x>,y=x,y = |x
B 3aBHCUMOCTU OT 3Ha4€HHH KO3 PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIUH.
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Crpouth W u300pakaTb CXeMaTHYECKH TIpaduKu KBAagPAaTUUHBIX (DYHKIUH,
OTIMCHIBATH CBOMCTBA KBAAPATUYHBIX (DYHKIIMI 10 UX rpaduKam.

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

Yuci10BbIE 0CJIE10BATEIBHOCTH H IIPOIPECCHU

Pacrio3naBaTh apupMeTHUECKYI0O U T€OMETPHUECKYIO MPOTPECCUM TPU Pa3HbBIX
croco0ax 3a7aHusl.

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

N300paxaTh 4iIEHBI OCIEI0BATEIBHOCTH TOUKAMH HAa KOOPJMHATHOM IJIOCKOCTH.

Pemars 3agaum, CBsI3aHHBIE C YMCIOBBIMU MOCJIEIOBATEIBHOCTIMU, B TOM YHCIIE
3aJ]a4y U3 PeaJIbHOM KU3HU (C UCIOJIB30BAHUEM KAJIBKYIIATOPA, 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 CucreMaTn3upoBaTh M 000ramiaTh 3HAHUS
ParmmonannHbBIC Unciia PAllMOHAIIBHOTO YUCNA. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX APOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH APO0H, MPe0oOpPa30BHIBAS
JEUCTBHS IPY HEOOXOUMOCTH 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.

OOBIKHOBEHHBIE B JICCITUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO JIPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMBbI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKalmx OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSATh IPU HEOOXOUMOCTH JIECATUYHYIO APOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOM, TPUBOJIUTD
BbIpakeHue K hopme, Hanbosee yn1o0HOM I BHIYUCTICHUH,
npeoOpa3oBbIBATH IPOOHBIC BHIPAXKEHUSI HA YMHOXKEHUE U
JIETICHHUE IECATUYHBIX JPO0eH K JEHCTBUAM C 1ETBIMH
YHCIIaMHU.

IIpuBoAUTH YKCI0BbIE M OYyKBEHHbIE PUMEPbI CTEIICHU
C HaTypaJIbHBIM MOKa3aTeIeM, OOBSICHSSA 3HAUCHMUS
OCHOBAHUSI CTETNIEHU U MOKa3aTelsl CTeTICHU, HAaXOIUTh
3Ha4yeHHus cTerneHel Buaa a" (2 — moboe paluoHaNIbHOE
YUCJI0, N — HATYpaAJIbHOE YHUCJIO).
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PeasibHbie
3aBucuMOCTH. [ Ipsmas
1 oOpaTHas
MPOMOPIUOHAIIBHOCTH

IloHUMATBL CMBICHT 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JECATUYHBIX JIpo0Oeit u crenieHel yncia 10, npuMeHsaTh ux
B pEAIbHBIX CUTYaIIUSX.

IIpumMeHATH TPU3HAKK JEIUMOCTHU, PA3JIOKEHUS HA
MHOXXHUTEJIM HATypaJbHbIX YUCEN.

PemaTp 3a1a4m Ha 4YacTH, IPOLICHTHI, POTIOPIIUH,

Ha HaxoXkAeHue ApoOu (IIpOoIeHTa) OT BEJIMUYUHBI U
BEJTUYHUHBI IO €€ IpoOu (MPOIIEHTY), IpoOu (TPOIEHTA),
KOTOPBIN COCTaBIIAET OJIHA BEJIMYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLIEHMBATH PA3JIMYHBIC PEIICHUS,
3aMuCH PEIIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSCHSITD, ONTUPASCh HA OTPE/ICICHHUS,
IIPSIMO TTPOTIOPITMOHAIBHBIE U 00pPaTHO MPOTOPITHOHAIBHBIE
3aBUCUMOCTH MEX]y BEJIMYMHAMU; PUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEH U3 pPeaibHOTO MUpPa, U3 IPYTUX YIeOHBIX
IPEIMETOB.

PemiaThb npakTUKO-OpUEHTHUPOBAHHBIE 33/]a4l Ha IpoOu,
IIPOLICHTHI, IPSIMYIO U 0OPaTHYIO MPOMOPIIUOHATBHOCTH,
IPOTOPLIUHN

Anrebpanueckue
BBIPKCHUS

27

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

OBaaners aredpanyeckor TEPMUHOJIOTUENH U CUMBOJIMKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
HaxoauTth 3HaueHrs OYKBEHHBIX BBIPAKEHUN TIPH 3a/IaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIYUCICHUS IO (hOpMYJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKECHUS

B MHOTOYJICH IMPUBEACHUEM ITOI00HBIX CaracMbIX,
PaCKpBITHEM CKOOOK. BBINMOJIHATH YMHOKEHHE OTHOYJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKECHUM,
PacCKphITHE 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 MHOTOYJIEH U MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHATH
(opMyJibl KBajipaTa CyMMBbI M KBajipaTa pa3HOCTH.
Ocy1ecTBIATH PA3I0KEHNE MHOTOYIEHOB HA MHOKUTEIN
MyTEM BBIHECEHHUS 32 CKOOKH OOLIET0 MHOXKHUTEIS,
npUMeHEHUs (HOPMYIIBI pa3HOCTH KBAJPaToB, PopMys
COKPAIEHHOIO YMHOKEHHS.

IIpumensaTh NpeoOpa3zoBaHe MHOTOWIECHOB JIJISl pEIIEHUS
Pa3JIMYHBIX 3a]1a4 U3 MATEMATUKU, CMEKHBIX IIPEIMETOB,
U3 pEAIbHOU NPAKTUKH.

3HAKOMMTBHCH € MCTOPHUEH PA3BUTHUS MAaTEMATUKU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCWJIBHOCTh
YPaBHEHHUM.
JInHelHoe ypaBHEHUE

PemiaThb nmuHElHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHAS MPABWJIA MIEPEX0/1A OT UCXOIHOTO YPaBHEHUS

K paBHOCWJIbHOMY eMy Oouiee mpoctoro Buza. IlpoBepaTs,
ABJISICTCS JI1 KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.
IHoadupaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PEHIEHUEM
JIMHEWHOTO YPABHEHUS C JBYMs IEPEMEHHBIMHU.
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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 KOOPAWHATHON MJIOCKOCTH TpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSCh TPaPUKOM,
NPUBOAUTH IPUMEPBbI PEUICHNS YPABHEHUSI.

HaxoauTh peneHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMHU.

CocTaBiaiTh U pelIaTh YPAaBHEHUE U CUCTEMY
YPaBHEHMH I10 YCIOBUIO 3a7a4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3ynbrar

IIEPEMEHHBIMU
KoopnuHatel u rpaduku. 24 Koopaunara Touku MN300paxkaTh Ha KOOPAVMHATHON MPSIMOM TOUKH,
OyHKIMN Ha pAMou. UHUCIIOBbIE | COOTBETCTBYIOIIUE 3aJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aUCHIBATh UX HA aNreOpanvyeckoM si3bIKe.

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

OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOPAWHATAM; CTPOHUTH I'Ppa(pUKH HECTOKHBIX
3aBHCHMOCTEH, 3a/IaHHBIX (POpPMyJIaMH, B TOM YHCIIE

C MIOMOTIIBIO ITUGPOBBIX TAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIIECTBA,
HHTEPHPETUPOBATH TpadruecKuii Criocod npecTaBICHUS
W aHaIM3a Pa3HOoO0pa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb MoHsATHE (PYHKITNH, OBJIA/ICBAThH
GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBatsp nuHelHy0 QyHKIHO Y = KX + b,
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Yrenue rpaduxoB
peabHbBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHKIus.

OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUYCHUU

K03 dummeHToB K u b.

Crponth rpaduku JinHeitHON QyHKIUU, QyHKIMHA Y = | x|,
HUcnoas3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMM U U3yYEHUS UX CBOMCTB.

[IpuBOINUTH MPUMEPHI IMHEWHBIX 3ABUCHUMOCTEN B PEATBHBIX
IIPOIIECCAX U SBJICHUSX

[TocTpoenue rpaduka
JUHENHON QYyHKIUY.
['padux pyHxMM
y =|x|
[ToBTOpEeHUE 1 0000IIECHNE 6 [ToBTOpEHUE Bbi0upaTh, NPUMEHATH OLIEHUBATH CIIOCO0OBI CPAaBHEHUS
OCHOBHBIX IOHATUI YKCEJl, BBIYUCICHUA, TpeoOpa30BaHUid BbIPAXKEHHUI,
Y METOJIOB Kypca pElIeHUs] YPaBHEHHI.
7 xnacca, 000011IeHEe OcyuecTBJIATH CAMOKOHTPOJIb BBIMOJIHAEMBIX I€UCTBUI U
3HAHUUN CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUH, TPeoOpa30BaHu,
ITOCTPOECHUM.
Pemiats 3aga4m U3 peasbHOU )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA JIJIsl peIeHUs 33714 U3 IPYrux
IIPEIMETOB.
PemaTe TekcTOBBIC 321a4H, CDABHMBATh, BHIOMPATH
CIoCo0bI pEIICHUS 3aa4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KJIACC

YpaBHeHue BUAAQ
X = a.
CaoiicTBa

apumeTHIecKux

KBaJIPaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HaumenoBanue pazaena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

Yucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbI KOpEHb DopMyJTHPOBATH ONpPeAeIeHHe KBAIPATHOIO KOPHS

KBagpaTHbie KOpHU u3 yncia. [lonstue 13 4rcia, apu(pMEeTHIecKoro KBaipaTHOTO KOPHS.
00 HppanmoHaIbHOM IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
yucie. JlecaTuunbie U3 YHCIIa, MCTIO0JIB3YH [TPU HEOOXOUMOCTH KAJIbKYJISTOP.
PUOTHKEHUS OueHuBaTh KBaJIpaTHbIC KOPHU LIETBIMU YUCIaMU U
UPpALIMOHATIEHBIX JECATUYHBIMH JIPOOSMH.
YUCEN. CpaBHUBATBH U YNOPAA0YUBATH PALIMOHAIIBHBIC U
JelicTBUTENBLHBIE HMppanMoHaIbHbIE YKCIia, 3aMUCAHHBIE C TTOMOIIIBIO
yucia. CpaBHeHUE KBaJpaTHBIX KOPHEM.
JIEUCTBUTEIbHBIX HccnenoBath ypaBHEHUE x> = a, HAXO/UTb TOYHBIC H
YuCel. npubInKEHHBIE KopHU Tipu a > 0.

HccnepoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCMOJIb30BAaHUEM KaJIbKYJISITOPa
(KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JIsl IPeoOpa3oBaHMs BEIPAKECHUM.
BoInoJHATH Npeodpa30BaHus BEIPAXKEHUN, COJIEPHKALTUX
KBaJIpaTHbIC KOPHU. BhipakaTh nepeMeHHbIC

U3 TEOMETPUYECKUX U PU3UIECKUX HOpMYI.

Bbruncasitb 3Ha4e€HUA BBIPAXKCHUM, COAEPKALLINX
KBaJIpaTHbIE KOPHU, UCIIOJIB3YsI TPU HEOOXOAUMOCTH
KaJIBKYJSATOP.

52




Hcnoab3oBaTh B X0/€ peLICHU 3a/1a4 AJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHBIE C IPUOIMKEHHBIMU 3HAUEHUAMU
BEJIMYMH.

3HAKOMHUTBCS C HCTOPHEi pa3BUTUS MAaTEMATHKU

Yucna 1 BBIYUCIICHHUS. CreneHsb C 1enbIM DopMyJIHPOBATH ONpeesIeHUe CTEIICHHU C LEJIBIM
CreneHsb ¢ LeabIM IIOKA3aTEIIEM. IIOKa3aTeJIEM.
MTOKa3aTelIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMCh OOJIBIINX U MAJIBIX YHCEN
YHUCIa. B CTaHJapTHOM BujJe. CpaBHUBATH YKCIia U BEJIMYUHBI,
Pa3mepnl 00bEeKTOB 3alMCcaHHbIe ¢ UCIIONIb30BaHueM creneHu 10.
OKpPY’KaroLIEero Mmupa Hcnoab30BaTh 3a11MCh YUCEI B CTAHAAPTHOM BU/JIE
(OT BIEeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB 00BEKTOB, JJIUTEILHOCTH
YaCTHII IIPOLIECCOB B OKPYXKAIOILLIEM MUPE.
J10 KOCMHYECKHUX DopMyJIHPOBATH, 3ANIMCHIBATH B CHMBOJINYECKOi opme
00BEKTOB), Y WJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTETIEHU
JUTUTEIIBHOCTD C LEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpuMeHATHL CBOIiCTBA CTENIEHU JIJIs1 TpeoOpa3oBaHUs
B OKPY’KaIOIlEM MHUpE. | BBIPAXKEHUH, COJEPIKALIUX CTEIIEHU C LEIIbIM II0Ka3aTEIIEM.
CBoliCcTBa CTEIIEHU BbInoJHATH AeHCTBUS C YHCIaMHU, 3allCAaHHBIMU
C LICJIBIM IIOKA3aTelIeM | B CTaHJAPTHOM BHJI€ (YMHOXKEHHUE, JIETICHUE, BO3BEACHUE
B CTCIICHB)
AnreOpanyeckue KBangpatubii Pacno3HaBaTh KBaIpaTHBIN TPEXUWIEH, YCTAaHABIUBATh
BbIpakeHUsA. KBagpaTHbIi TPEXUICH. BO3MOKHOCTb €T0 PA3JIOKEHN HA MHOKHUTEIIH.
TPEXUJIICH Paznoxenue PackiaabiBaTh HA MHOKUTEIM KBAJIPATHBIA TPEXUICH
KBaJpaTHOTO C HEOTPULIATEIbHBIM 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 OlpeeeHNs PAllMOHAIBHOTO BEIPAXKEHHUS.
BpInoIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYMCJIATH
3HaYeHHUe JPOoOU, B TOM YHUCIIE C TOMOUIbIO KAJIbKYJISTOpPA.
®opMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATH €ro JJis1 IpeoOpa3oBaHus JpOOeEH.
BbInoJaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUN I PEIICHUS
3aja4. BeipaxkaTh nepemMeHnHble U3 Gopmy (GU3HUECKUX,
F€OMETPUYECKUX, OMHUCHIBAIOIINX OBITOBBIE CUTYalIUH )
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YpaBHEHUS U HEPABEHCTBA.
KBazpaTHbie ypaBHEHUS

15

KBagpartnoe
ypaBHeHue. Henonnoe
KBaJIpaTHOE
ypaBHeHue. ®opmyna
KOpPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbBIC YPABHEHHUS.

3anuceiBaTh (POPMYJIYy KOPHEHN KBAJIPAaTHOTO YPaBHEHUS,
peliaTh KBaJApaTHbIe YPABHEHUS — IOJIHBIC U HETIOJIHBIE.
IIpoBoauTh MpocTeHINE UCCAEI0BAHUSA KBAIPATHBIX
YPaBHEHHUM.

Pemiats ypaBHeHMs1, CBOASIIMECS K KBAAPATHBIM,

C TIOMOIIILIO MPEe0OPa30BaHMUI M 3aMEHOM TIEPEMEHHOM.

Pelienue ypaBHeHuUi, Haobuaronath 1 aHAIM3MPOBATH CBA3b MEXIY KOPHSIMU U
CBOJISALLIUXCS KO3 PUIMEHTaMH KBaIpaTHOTO YPaBHEHUSI.
K KBaJPAaTHBIM. dopmyaupoBaTh Teopemy Buera, a Takxe 0OpaTHYyIO -
[Ipocreiinue npobHO- | Teopemy, IPUMEHSTh ATH TEOPEMBI JIJIs PEIICHUS
paloHaIbHbIE 3a1ad4.
YpaBHEHHS. Pemath TekcTOBBIE 321a4H aNTeOpanyecKUM CIOCOOOM:
Pemenne TeKCTOBBIX MEePEXOJIUTh OT CJIOBECHOUN (POPMYITUPOBKH YCIOBHUS 3aa4U
3aJ1a4y C IOMOUIBIO K aJireOpandecKkoi MOJEINU IyTEM COCTABIICHUSI YpaBHEHMUS;
KBaJIpaTHBIX peniaTh COCTaBIIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATH
YpaBHEHUH pe3yJybTar.
3HAKOMUTBCS C HCTOPHUE pa3BUTHUS ANreOphbI
YpaBHEHUS U HEPABEHCTBA. 13 JIunelinoe ypaBHeHUE PacniozHaBaTh JTMHEHHbBIEC YPABHEHUS C IBYMS
Cucrembl ypaBHEHHI C IByMs EPEMEHHBIMH.

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

CrpouTtsh rpaduku TMHEWHBIX YPABHEHUH, B TOM YHCTIE

HCI0J1b3YyH HU(POBBIE pecypcehl.

Paziuyarth napasuiesbHble U IEPECEKAIOIIUECS IPSIMbIE
10 UX YPABHECHUSM.

Pemiate cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C ABYMsI

IIEPEMEHHBIMU [10JICTAHOBKOM U CII0KEHUEM.
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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

Pemath mpocTeiinime CucTeMsl, B KOTOPBIX OJHO

W3 YPABHEHUU HE SIBIIACTCSA JIMHEHHBIM.

IIpuBoauTh rpadguuecKyr0 HHTEPNPETALUIO PENICHUS
YPaBHEHHS C IByMs IEPEMEHHBIMH M CUCTEM YpaBHEHUM
C ABYMSI IEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3aJa4H aITeOpandeCKUM 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

DopMyJUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJAWHATHOW MTPSAMOM, 10KA3bIBATH
anre0panvecku.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJE PEILICHHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YHUCIIOBOM MPSIMOM.
PemiaTh CUCTEMBI JIMHEWHBIX HEPABEHCTB, H300paxaTh
pEILIeHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU IPSAMOMU

56




C OJTHOU IMEPEMEHHOU
Y UX PEIICHUE.

N300paxxenue
peLIeHNs JIMHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU
MIPSMOU
OyHKINUH. [lonsiTue pyHKUUU. Hcnoab3oBatrh QyHKIMOHATBEHYIO TEPMHUHOJIOTHIO H
OCHOBHBIE IOHSTHS OOuacTb OnpeiesiecHus. | CMMBOJIMKY.
Y MHO>KECTBO BoruuciasaTs 3HaveHus QyHKIUH, 3a1aHHBIX opMyTaMu
3HAYEHUN (PYHKIIHH. (mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
CrniocoObl 3a1aHus COCTABJISAITH TA0JUIbI 3HAYEHUI QYHKINU.
byHKIUH. CtpouTh no Toukam rpaguku GyHKIIUN.
['padux byHKIINN. OnucbIBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa QyHKLIHH, rpaguuecKoro NpeICTaBICHuUs.
UX 0TOOpaxxeHue Hcnoan3oBath (yHKIMOHATBLHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHMBOJIMKY.
HccaenoBathb npumMepsl rpaduKkoB, OTPAXKAIOIINUX PEaTbHbIC
npotecchl U siieHus. [IpuBoaAuTH NpUMepPHI MPOIIECCOB U
SIBJICHUH C 3aJaHHBIMU CBOMCTBaAMHM.
Hcnonb30BaTh KOMIIBIOTEPHBIE POTPAMMbI
JUTS TIOCTPOEHUS TpauKoB GYHKIMN U U3yUYEHHUS UX CBOWCTB
OyHKINH. UYUreHne 1 NoCTpoeHUE Haxoauth ¢ nomomb10 rpapuka GyHKIINA 3HAYCHUE OJTHON

UwucnoBbie QyHKIHH

rpadukoB QyHKIIHIA.
[Tpumepsr rpadukoB

U3 pacCMaTpPUBAEMbIX BEJIMYMH 110 3HAYEHUIO IPYTOu.
B HecnoXHBIX ciydasx BbIpaxkaTh (popMyJ10ii 3aBUCUMOCTD
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bynxumi,

MCIKAY BCIIMYHMHAMM.

OTPaXKAKOIINX OnucbIBaTH XapakTep U3MEHEHUS OJJHOW BEJIMUHUHBI
peanbHbIE MPOLECCHI. B 3aBUCHMOCTH OT U3MEHEHUS JIPYTOM.
DOyHKIUH, Pacno3naBath Bubl u3ydaemMbix GyHkimi. [loka3piBaTh
ONMCHIBAIOIINE CXEeMaTHYeCKHU 0JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
MPAMYIO 1 00paTHYIo rpadukoB GyHKIMHA Buga: Yy = X5,y = X5, Y =VX, y = |x|.
[IPONIOPLIMOHAJIBHBIC HUcnonb3oBarh QyHKUMOHAJIBHO-TPA(UUECKHE
3aBUCUMOCTH, X NPEeACTABJIECHUSA [T PELICHUS U UCCIIC0BAHUS YPABHEHUN U
rpa UK. CHUCTEM YpPaBHECHUM.
I'paduk dpynkiun IpuMensaTs uMppoBbIE pecypChl Il IOCTPOEHUS
y = X. rpadukoB GpyHKIMHA
OyHKIUU
y = X2’ y = XS,
y =Xy = |x[;
rpaduueckoe pereHme
YPaBHEHUM U CUCTEM
YpaBHEHUH

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

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

YuCell, BEIUUCIEHUH, TPeoOpa30BaHM BEIPAKEHUM, pelIeHUs
YPaBHEHHUHU.

OcymecTBJIATh CAMOKOHTPOJIb BBIIIOJIHSAEMBIX IEUCTBUN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUYMUCICHUM, MPeoOpa30BaHMUi,
ITOCTPOCHUH.

PemiaTe 3a1a4um u3 peajbHOM )KM3HH, IPUMEHATH

58




MaTeMaTUYECKUE 3HAHUS JIJIsl PEIICHUS 3a]1a4 U3 IPYTUX
MIPEAMETOB.

PemiaTh TeKCTOBBIE 32]a4H, CDABHUBATH, BLIOMPATH
CIOCOOBI PEIICHNA 3a/1a4n

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC

HanmenoBanue paznena  |[KomuuecTBo OcHoBHOE OcHOBHBIE BUJIBI JESATEIBHOCTH 00YYAIOIIUXCS
(Templ) Kypca 4acoB COJICpIKAHUE
Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie uncna, | Pa3BuBaTh MpeacTaBJIieHUs O YHUCIIAX: OT MHOXKECTBA
JlelicTBUTENBHBIE YUCIA UPPALMOHAIILHBIE HaTypaJIbHBIX YHCEN JO MHOKECTBA JEHCTBUTEIBHBIX YUCEN.
YKCla, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOXHOCTBIO IIPEICTABIICHUS
OECKOHEYHbIE JEHCTBUTENBLHOTO 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! yCTHBIE U TUCbMEHHBIE PUEMBI,
JECSTUUHBIE TPOOH. apudmMeTnvyecKkue 1eMCTBUS C PAIIMOHATbHBIMU YHCIAMU;
B3anMHO 0OIHO3HAYHOE | HAXOAMTH 3HAYEHUS CTEIEHEN C LENBIMU ITOKA3aTESIMU U
COOTBETCTBHUE MEXY KOPHEW; BBIYUCJIATH 3HAUCHUS] YUCIIOBBIX BHIPAKECHUI.
MHOKECTBOM Iousy4uTs npeacTraBjieHHe O 3HAUUMOCTH
JEHCTBUTEITLHBIX JEUCTBUTEIBHBIX YHCEN B IPAKTUYECKOM NeATETbHOCTH
YUCENT U MHOXKECTBOM YEJIOBEKa.
TOYEK KOOPAUHATHOM AHAJIM3MPOBATH U JeJaTh BHIBOABI O TOUHOCTH
PSIMOIA. npUOIMKEHUS IEUCTBUTENIBHOTO YHCIIA TPU PEIICHUN
CpaBHeHue 3a7a4.
JNCUCTBUTEIBHBIX unce, | OKPYIrJasiTh JeHCTBUTENbHBIE YHCIIA, BHINOJHATD
apudmMeTnuecKkre NPUKUAKY pe3yIbTaTa BBIYUCICHHI, OLEeHKY 3HAa4CHHI
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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 MATCMATHKHU

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JImneniHoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH M PUMEHATH 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 pEIIEHUS! TEKCTOBBIX
K KBaJPaTHBIM. 3a7a4, 00CYyKIaTh UX U PelIaTh TEKCTOBBIC 3a]1a4n
bukBangpaTtHbie pa3HbIMH CIIOCOOaMHU.
YPaBHEHUSL. 3HAKOMHMTBHCS C UCTOPHUE Pa3BUTHUS MATEMATUKU
[Ipumeps! perieHus

YPaBHEHUN TPEThEU
Y 4YETBEPTOU CTENEHEN

61




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 NPUMEHATH IPUEMBI PELICHUSI 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 HCCIeA0BAHUS YPaBHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anre0OpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
bopMYyIUPOBKH YCIOBUS 3a1a4M K aareOpandeckoi MoJienu
yTEM COCTABJIEHUS CUCTEMbI YPABHEHMI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yJibTar.

3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS MAaTEMATUKU
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3a/1a4 aire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPINPETHPOBATH
Hepasencraa HEPABEHCTBA U X HEPABEHCTBA; UCII0JIb30BAaTh 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 TP PEILICHUU
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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CUMMETPHUH NTapaboJIblL.
I'paduku PyHKIMA:
y = kx
y = kx + b,
k
y =,
X
y =X,
y =X,
y =X,
y = |x|

By — Ty — N
y = X,y =VX, Y = |x| B 3aBUCHMOCTH OT 3HAYCHMI
K03(p(PHIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.

Pacno3naBaTh KBapaTUIHYIO (PYHKITHIO IO hOpMyIIE.
IIpuBoaAUTHL MPUMeEPBI KBaAPATUYHBIX 3aBUCUMOCTEM
U3 peaTbHON KU3HH, (PU3UKH, TCOMETPHUH.

BoisiBasITH 1 000011aTH 0COOCHHOCTH Tpaduka
KBaIpaTUYHOU PYHKIIUU Y = ax + bx + c.

CrpouTs M N300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIpaTUYHBIX (PYHKITUH, 3a1aHHBIX (hOpMyTIaMU BUa
y=axt,y=ax‘ +qy=alx+p?iy=ax’+bx+ec
AHAJIM3UPOBATH M MPUMEHSITh CBOMCTBA N3YUCHHBIX
GyHKIUN TS X TOCTPOEHUS, B TOM YHKCJIE C TIOMOIIBIO
IU(POBBIX PECYPCOB

YucioBeie
OCJIEIOBATEILHOCTH

15

ITonsaTue ynciIoBOM
TIOCJIEIOBATCILHOCTH.
3amaHue
ITOCJIEAOBATEIIEHOCTH
PEKYpPPEHTHOU
dopmynoi u

dbopmyoii N-To wieHa.

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

OcBauBaTh U NPUMEHATH 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 BHIMMCAHBI 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 SIBJICHUI

U3 peabHOM KU3HU, WILTIOCTPUPYIOIINE N3MEHEHNE

B apu(PMETHUECKOM MPOTPECCUH, B TEOMETPUUECKOMN
IPOIrpeCcCuu; N300paxaTh COOTBETCTBYIOINE 3aBUCUMOCTH
rpaduyecky.

PemaTh 3agaum, CBsI3aHHBIC C YHCIOBBIMU
MOCJIEIOBATEIHLHOCTSIMH, B TOM YHCJIE 33/1a4U U3 peabHOU
KU3HH C UCTIOH30BaHUEM TU(PPOBBIX TEXHOJIOTHMA
(9TIEKTPOHHBIX TAOJMII, TPAPUIECKOTO KATBKYJIATOPA U T.11.).
PemaTh 3a1a9n Ha CIOKHBIE TIPOIIEHTHI, B TOM YHCIIC
3a/1auy U3 peabHOU MPAKTUKH (C UCTIOIh30BaHUEM
KAJIbKYJISITOPA).

3HAKOMUTBCS C HCTOPHUEl pa3BUTHS MAaTEMATHKU

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATHU3aINS 3HAHUU

18

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

OnepupoBaTh NOHATHAMM: MHOXKECTBO, TOJIMHOYKECTBO,
orepaluy HajJl MHOXKECTBaMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABIIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX
y4eOHBIX MMPEAMETOB.

AKTYaJTU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE C YMCJIAMU: HATypaJbHOE YUCIIO,
IPOCTOE U COCTABHOE YHCIIA, AEIUMOCTh HATypaJbHbIX
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OKpYTJICHHE,
MpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3a7a4

4yuce, MPU3HAKKU IETMMOCTH, 11€710€ YUCII0, MOAYJIb YHCIa,
O0OBIKHOBEHHAS W JICCATUYHAs TPOoOU, CTAaHAAPTHHINA BHU]I
yucia, apupMEeTUUECKUN KBaJIpaTHBIN KOPEHb.
BbINOJIHATH AeiicTBUSI, CPABHUBATH U YIIOPSII0YNBATH

apuhMeTUIECKUM 4yuCia, IPEeACTaBIATh YMCIa HA KOOPAUHATHOM NIPSIMOH,
CrocoooMm) OKPYTJISATh YKCJIA, BHIMOJHATH NPUKUIKY U OLEHKY
pe3yJibTaTa BEIYUCICHUM.
Pemath TekcTOBBIE 3a1a4M ApUPMETUUECCKUM CITOCOOOM.
Pemath npakT4yeckue 3aa4m, COIEpKaIlre IPOLICHTHI,
JIOJIM, YACTH, BBIPAXKAIOIIHNE 3aBUCUMOCTHU: CKOPOCTD —
BpEMsI — PacCTOSHUE, [IECHA — KOJIUYECTBO — CTOMMOCT,
00BEM paboOThl — BpeMs — MPOU3BOAUTEIILHOCTD TPY/A.
Pa30upartsb peanbHbIC )KU3HCHHBIE CUTYAIINH,
(popMyIHPOBATH UX HA S3BIKE 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.
anreOpandecKux BbINOJHATH 0CHOBHBbIE I€HCTBUS: BBITIOJHATH PACUETHI
BBIPAKECHUM, o gopMyiiam, mpeoOpa3oBbIBATH LIETbIE, JPOOHO-
JOTYCTUMBbIC palMOHAJIbHBIC BHIPAKEHUS U BBIPAKECHUS C KOPHSIMH,
3HAYCHMS) peanr30BbIBaTh Pa3I0KEeHUE MHOTOWICHA HA MHOKUTENH,

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 3HAKOIIOCTOSTHCTRBA,
IPOMEKYTKH BO3pacTaHusi, yObIBaHUsI, HAUOOJIbIIIEE U
HauMEHbIIIee 3HaUYCHUS (PYHKIIUU.

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

OnepupoBatb NOHATHUSAMHU: IPSIMAasi TPOMOPIIUOHAIBHOCTD,
oOpaTHas MPONMOPLMOHAIBHOCTb, TUHEHHAS (PYHKITHS,
KBajipaTuyHas PyHKIWs, mapadosa, runepooa.
HUcnoab3oBarh rpagyKu U1l ONPEAECICHNS CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEH, I PELICHUS 3a/1a4 U3 APYTHUX
y4eOHBIX TPEIMETOB U PEaTbHOM KU3HU; MOAETHPOBATH

C MOMOTIIBIO TPA(UKOB peaTbHbIC TPOLIECCHI U SBJICHUSI.
Beipaxkarb ¢popmyiamu 3aBUCUMOCTH MEXY BEJIMUMHAMU

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«"EOMETPUS» B /-9 KITACCAX

INOACHUTEJBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH M3 OCHOBHBIX Pa3JEJIOB MIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH I11eNbl0 00€CTIeUnTh M3Yy4YEeHHE CBOMCTB M pa3MepoB (puUryp, ux OTHOIICHUH W
B3aMMHOE€ PAaCIIOJIOKEHHE, OIMPACTCSd Ha JIOTUYECKYHO, JOKAa3aTENbHYH JIMHUIO.
[leHHOCTh, UW3y4YeHUsI TEOMETPUM HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJIIOYAeTCST B TOM, YTO OOYyYaloIIUWCS YYUTCS MPOBOJMUTH JIOKA3aTEIbHBIC
pacCcyX IeHus, CTPOUTHh JIOTUYECKHE YMO3AKIIOUEHUS, [OKA3bIBaThb HCTUHHBIE
YTBEPKIACHUSI W CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, HPOBOJAUTH PACCYXKIACHUS
«OT TPOTUBHOTO», OTJIMYATH CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBIE
YTBEPKICHHUSI.

BTopoli LIEHHOCTBIO HM3Yy4YEHUs TEOMETPUM SIBIIAETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPH PENICHUHM KaK MaTeMaTH4YECKUX, TaK M NPAKTHYECKUX 3a/]ad,
BCTPEYAIONIUXCSI B peanbHOU *Ku3HU. OOydaromuiics: TOJDKEH HAYyYUThCS ONpPEIEeTUTh
reOMETPUYECKYI0 (DUTypy, ONUCATh CIOBAMHU JaHHBIM 4YEpTEX WM PUCYHOK, HaWTU
IUIOMIAAh 3€MEJBHOTO y4YacTKa, PaccuuTaTh HEOOXOIMMYIO JJIMHY ONTOBOJOKOHHOTO
Kabeyst unum TpedyeMble pa3Mephbl rapaxa JJsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIMUTENIbHAS JIMHUS B W3ydeHUU reoMerpuu. llpm pemenun 3amau
MPAKTUYECKOI0 XapakTepa OOyYarolUCs YYUTCS CTPOUTh MAaTEMaTHUUYECKUE MOJCIIH
peaNbHBIX KM3HEHHBIX CUTYyallui, TPOBOJIUTH BHIUUCIICHUS U OLICHUBATh aJICKBATHOCTD
MOJIy4YEeHHOTO pe3yJIbTaTa.

Kpaithe BaxxHO mNOMYEPKMBATL CBSI3U TEOMETPUU C JIPYTUMH  y4eOHBIMU
npeaMeTaMy, MOTHUBHPOBATH MCMOJb30BATh OMNpPESICHUS TE€OMETPUUECKUX (Uryp u
MOHSATUM, JEMOHCTPUPOBATH MPUMEHEHHE TOJYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBA3uW Haubosee SPKO BUAHBI B TeMax «BekTopsl», «TpuUroHomerpuyeckue
COOTHOLIEHUs», «MeTon koopauHat» U «Teopema ITudaropay.

VYyebuniii kypc «l'eomeTpusi» BKIIOUAET CIEAYIONIUE OCHOBHBIE pPa3JIeiibl
conepxanusi: «['eomerpudeckre GUrypsl 1 UX CBOMCTBaY, «M3MepeHne reoOMeTpuIeCcKux
BEJIIMUUH», «JleKapTOBbl KOOpIMHATBI Ha IUIOCKOCTW», «BekTopb», «/IBuxkeHus
iockocty, «I[IpeodbpazoBanus moo0us».

OOmiee 4YMCIO YacOB, PEKOMEHJOBAHHBIX JJII M3y4yeHUs ydeOHOro Kypca
«['eomerpust», — 204 gaca: B 7 kimacce — 68 yacoB (2 vaca B Henemo), B 8 kiacce —
68 yacoB (2 Jaca B HefieNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).
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COJEPXAHUE OBYYEHMUAA
7 KUIIACC

Havanbnbie noHsTHsA reomerpun. Touka, mpsMasi, OTpE30K, JIyd. YT0a. Buasl yrios.
Beptukanbable M cMexHbIE Yribl. buccexkrpuca yria. JlomaHas, MHOTOYIrOJIBHHK.
[TapajuienbHOCTD U EPIEHAUKYIISIPHOCTD MPSMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBa OCeBOM cuMMmeTpuu. [Ipumepst
CUMMETPHUH B OKPYKAIOIIEM MHDE.

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

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TpeyroiabHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa ¥ TpHU3HAKU PaBHOOEAPEHHOTO TpeyroipHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBa M TNpPHU3HAKHU MAPAJUIENBbHBIX OpsMbIX. CyMma yYIJIOB TPEYrOJIbHHKA.
Bremnue yriasl TpeyrojibHHUKA.

[IpsmoyrosbHbIi  TpeyrodpHUK.  CBOMCTBO  MEOWMAHbBl  IPSMOYTOJBHOIO
TPEYroJbHUKA, MPOBEAEHHOM K rumnoreHyse. IIpu3Haku paBeHCTBA IPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpsSMOYTOJIbHBIN TPEYTOJIBHUK C yrioM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM yIJie U OOJIbIIEeN CTOPOHE TpeyroybHuKa. [lepnenaukysip
Y HaKJIOHHAs.

I'eomeTpuyeckoe mecTo To4YeK. buccekrpuca yria U CepeIuHHbINA NEPIEHIUKYIAP
K OTpPE3Ky KaK T€OMETPUYECKHUE MECTA TOUYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpPY)KHOCTM M mnpsMol. KacarenpHad M cekymas K OKpPYXHOCTH. OKpPYXHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onucaHHasi OKPY>KHOCTH TPEYIOJIbHUKA.

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.

Meton yaBoenust meauansl. LlenTpanbHas cummetpus. Teopema @Daneca u TeopeMa
O IPONOPLIMOHAIIBHBIX OTPE3KAX.

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

[Tonobue TpeyroabHukoB, Kodpduuuent mnomodus. [IpusHaku mogO0Us
TpPEyroJIbHUKOB. [IpuMeHeHmne moqooust mpy pereHny MPakKTUYeCKUX 3a/1a4.

CgoiicTBa 1momaaei reoMmerpuueckux ¢uryp. Dopmynbl g IUIOMIAAH
TpPEyroJibHUKa, MapajienorpaMma, pomOa u Tpanenuu. OTHOUIEHUE TUIOUIAAEH
MO0OHBIX GUTYP.

Beruucienne mnomaner TPEYrojJbHUKOB W MHOIOYTOJIBHUKOB Ha KJIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa mnpu pelnreHUH
MMPAKTUYECKUX 3a7a4.

CHuHyC, KOCHHYC, TaHI'€HC OCTPOTrO yrja MpsSMOYrOJbHOTO TPEyroJbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpHUTOHOMETpHUYECKHE (DYHKITMU YTIIOB
B 30°, 45° n 60°.

BrnimcanHble M LEHTpaJbHBIEC YIUIBL, YTOJ MEXIY KacaTEIbHOHW M XOpPHOMl. YTIJIb
MEK]ly XOpJIaMH U CEKyIIMMU. BrincaHHbIe 1 ONMCAaHHbBIE YETHIPEXYTONbHUKH. B3anmHOe
pacrnoyio)keHue IBYyX OKpykHocTed. Kacanme okpyxkHocteir. OOmue KacaTelnbHBIC K
JIBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanreic yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. POPMYJIIBI IPUBEACHUS.

Pemenne tpeyrosbHMKOB. TeopeMa KOCHHYCOB M TeOpemMa CUHYCOB. Perienue
IIPaKTUYECKUX 3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmoaoous. [logodue cOOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 mpoOU3BEAEHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKyLIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM.

BekTop, anuHa (MOJysib) BEKTOpa, COHAIIPABIEHHBIE BEKTOPHI, IPOTUBOMOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLuU
HaJ BekTopaMu. PasznokeHue BEKTOpa MO JIBYM HEKOJUIMHEAPHBIM BEKTOpaM.
KoopnnHater  Bekropa. CKalsipHOE  NPOU3BEACHHE  BEKTOPOB,  IPUMEHEHHE
JUTSL HAXOXKJICHMS IJTUH U YTJIOB.

JlekapTOBBl KOOpAMHATBl HA IUIOCKOCTH. YPAaBHEHHs MPSMOU M OKPYKHOCTH
B KOOpJIMHATaX, MEPECEYEHUE OKPYKHOCTEW U MpAMbIX. MeToJ KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. [[sTnHA OKpYKHOCTH. [’ pagycHas u paaguanHas mepa
yIja, BBIYUCIEHUE JJIMH OYT OKpyKHOcTel. [imomane kpyra, ceKTopa, CErMeHTa.

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

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TPOTPaMMBI Y4EOHOTO Kypca K KOHITY
oOydeHus B 7 Kjacce:

Pacnio3HaBaTh U3y4eHHbIE T€OMETPUYECKHE (PUTYpPBI, ONPENEIsITh UX B3aUMHOE
pacnoyioKeHue, Uu300pakaTb TreoMEeTpUYecKue (UTypbl, BBINOJHATH  UYEPTEXKH
II0 YCJIOBHMIO 3anaud. V3MmepsATs nuHENHHBIE W YIVIOBBIE BEIWYMHBI. Pemare 3amgauu
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jenatb rpyOyr0 OIIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HHU, pPa3MEepOB NPUPOAHBIX OOBEKTOB. PaznmuuaTh pa3Mepsl 3TUX OOBEKTOB
10 TIOPSIIKY BEJIUYUHBI.
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CTpouTh YEPTEKU K TEOMETPUUECKHUM 3a/1a4aM.

ITonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BaTh PU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB MPHU PEUICHUH 3a/1a4.

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

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MPSIMOYLOJIBHBIX  TPEYTOJIbHUKOB,
CBOWCTBOM MEAUAHbI, NTPOBEAEHHON K THUIOTEHY3€ MPSMOYIOJBHOTO TPEYrOJIbHUKA,
B PEUICHUH F'€OMETPUYECKHX 3a7ay.

OnpenensiTe MapaieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE OOpasyer
¢ HUMH cekymas. Onpenensiarb NapajuieIbHOCTh MPSMBIX C IOMOIIBI0 PaBEHCTBA
PACCTOSHUM OT TOYEK OAHOMU MPSIMOM A0 TOYEK APYTOU MPSAMOM.

Pemate 3aaun Ha kieTyaTon 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 TEPECEUEHUH 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 ONPEACIECHUS OKPYKHOCTH M Kpyra, XOpAel U JAuaMerpa
OKPYXHOCTH, TIOJIb30BaThCSl KX CBOMCTBAMHU. YMETh IPHUMEHSITH OSTH CBOWCTBA
IIPU PEIICHUU 3a/1a4.

Briamets nmoHsATHEM ONMMCAHHON OKOJIO TPEYTOJIBHUKA OKPY>KHOCTH, YMETh HaXOJIUTh
e¢ ueHtp. Ilonb3oBaTbea (akTamMu O TOM, YTO OMCCEKTPUCHI YIJIIOB TPEYrOJIbHHKA
IIEPECEKAIOTCs B OJJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIE NTEPIIEHANUKYJIIAPBI K CTOPOHAM
TPEYTOJbHUKA ITEPECEKAIOTCS B OAHOM TOUKE.

Brnaners mnoHATMEM KacaTeNbHOW K OKPYKHOCTH, IIOJb30BaThCd TEOPEMOU
0 NEPHEHAUKYIAPHOCTH KACATEIbHON U painyca, MIPOBEAEHHOIO K TOYKE KaCaHUs.

[Tonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMH, NMOHUMATh HX
IIPAKTUYECKUN CMBICI.

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

[IpeameTHbie pe3ysbTaThl OCBOEHHUS MPOrPaMMbl y4yeOHOTO Kypca K KOHILY
o0yueHus B 8 KkJacce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, OJIb30BATHCS
MX CBOMCTBAaMU IMPU PEIICHUU F'€OMETPUUECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKU MEPECEUCHUS] MEAUAH TPEYroJIbHUKA (LIEHTpa Macc)
B PEILICHUU 3a/a4.

Bnagers nmoHsATHEM CpEIHEN JIMHUUA TPEYTrOJIbHUKA U TPANEUHUH, MPUMEHITh UX
CBOMCTBAa IpPU PELICHHH TreoMeTpudecKux 3anad. Ilomp3oBatrbecs Teopemon Daneca
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U TEOpeMOM O MNPONOPLHUOHANBHBIX OTpPE3KaxX, IPUMEHATh MX JUIS PELICHUs
NPaKTUYECKUX 3a]a4.

[IpuMeHsITh NpU3HAKM MNOAO0US TPEYrOoJbHUKOB B PEUICHHMM T€OMETPUUYECKUX
3a7ad.

[Tonb3oBatbea Teopemoid Iludaropa mmsg  pemieHUss TEOMETPUUYECKUX U
npakTUyeckux 3afgady. CTpOUTh MaTEeMaTHYECKYI0 MOJIETb B MNPAKTUYECKUX 3a/]ayax,
CaMOCTOSITENIBHO JI€1aTh YEPTEXK U HAXOUTh COOTBETCTBYIOLIUE JITUHBI.

Bnanets NOHATUSMU CHHYCA, KOCUHYCa U TAHT€HCAa OCTPOTO yIJla IPsIMOYTOJIBHOTO
TpeyroyibHUKA. [10J1630BaThCSl ATUMU NOHATHIMU IS PELICHMS] IPAKTUYECKUX 3a/1a4.

Boeruncnate (pa3nuuHbiMH crioco0aMu) IUIOLIab TPEYroJbHUKA M IUIOUIaId
MHOTOYTOJIbHBIX (pUryp (mOoJIb3ysCh, IIe HEOOXOAUMO, KaJIbKYJIATOpOoM). IIpuMeHsATH
IIOJyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

BiiageTs MOHATHAMM BIIMCAaHHOTO M IIEHTPAJIBHOIO YIJIA, UCIIOIB30BATh TEOPEMBI
0 BIIMCAHHBIX YIJIaX, yIriax MEXIy XOpAaMHy (CEKYIIMMHU) U yTIJie MEXKIy KacaTeIbHOU U
XOPAOH MPHU PEIICHUN T€OMETPUUYECKUX 3a1a4.

Brnagere MOHATHEM ONHUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATh CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIbHUKA [IPU PEILICHUN 3a/1a4.

IIpuMEHSATH MOTy4YEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTHh MAaTEMATHYECKUE MOJENH
JUISL  3aa4  peajbHOM JKM3HM W MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TMPUMEHEHHEM T0J00MS U TPUTOHOMETPUHU (IMONB3YsCh, TI/A€ HEOOXOIHUMO,
KaJIbKYJIITOPOM).

[IpeameTHBIe pE3yabTaThl OCBOCHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:

3HaTh TPUTOHOMETpPUYECKHE (DYHKLUMU OCTPHIX YIJIOB, HAXOJIUTH C MX MOMOIIBIO
pa3iMyHbIE AJEMEHTBHI MPSMOYTOJBHOIO TPEYroJbHUKA («PELIEHUE MPSIMOYTOJIbHBIX
TPEYroJibHUKOBY»). HaxomuTe (Cc NOMOIIBIO KaJbKyJISTOpa) [JJIMHBI M YIJbl
JUIsL HETAOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbed (opmMysaMu MPUBEICHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JUISl HAXOXJIEHHS COOTHOLIEHHUHA MEXAY TPUTOHOMETPUYECKUMU
BEJIMYUHAMHU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB [UJISl HAXOXACHHUS pPa3IUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELIEHNE TPEYTOJIbHUKOBY), IPUMEHATh UX MPHU PELICHUN
F€OMETPUYECKUX 3a]ay.

Bnagers moHsTHsAMH TNpeoOpa3oBaHHs TMOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX uryp. Ilonp3oBaTbest cBOMCTBaMM MOJIOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIIATH AJIMHBI M HAXOAUTD YIJIbI y TOJ00HBIX Guryp. [IpumeHsTh cBOMCTBA MO100Us
B IPAKTUYECKUX 3a7adyax. YMETb MPUBOAUTh MNPUMEPHl 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 HMX B PEIIEHUM TEOMETpUYECKUX U (usnueckux 3anad. [IpumeHsTsH
CKaJISIPHOE MPOU3BECHUE BEKTOPOB JIJIsl HAXOKJEHUS IJIMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
reOMETPUYECKUX U MTPAKTUUYECKUX 3a/1au.

Bnaners NOHATHAMU IPAaBUIBHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPYXHOCTH, JITMHBI
YT OKPY’KHOCTU U PaJUaHHOW MEphl yria, yMETh BBIYMCIATH IUIOUIA/b Kpyra U €ro
yactel. [[puMeHsATh noydyeHHbIE YMEHUSI B IPAKTUYECKUX 33]a4ax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (QUTYD, TPUMEHSTH ABMKCHUS TUIOCKOCTH
B IIPOCTEHMILNX CIyYasX.

[IpuMeHATh MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMATUYECKHE MOJIENH
Ul 3a7ad  pealbHOM JKM3HM M IPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TMpPUMEHEHUWEM TMOoJ0o0HUs M TPUTOHOMETPUYECKHX (PYHKIMI (TOJB3yACh, TIJ€
HE0O0XO0IUMO, 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 ITIOHATHS U ONIPEICIICHNUS.
r€OMETPUUYECKHE PUTYPBI U reOMETPHUYECKUE Pacno3HaBaTh H3ydeHHbIE TEOMETPUUECKUE (DUTYPHI,
uX CcBoOMcTBa. M3Mepenue OOBEKTBHI. ONnpeAe/siTh UX B3aUMHOE PACIOJIOKEHHUE, BHINIOJIHATD
r€OMETPUYECKUX BEIUYHH MHOroyrojasHuK, 4epTEK MO YCIOBUIO 33/1a4U.
JIOMaHasl. IIpoBoaMTH NpOCTENIINE TOCTPOEHUS C TOMOILBIO IUPKYJIS
CMexHBIE U Y JINHEWKU.
BEPTUKAJIbHBIE YTJIbI. M3mepsaTh TMHENHBIE U YTJIOBBIE BEJIMYUHBI T€OMETPUYECKUX
Paborta U TIPAKTHYECKUX OOBEKTOB.
C IPOCTENIIUMH OnpenensiTb «Ha r71a3» pa3Mepbl pealbHbIX 0ObEKTOB,
yepTeKamHu. NPOBOAUTH IPyOYIO OLIEHKY UX Pa3MEPOB.
N3mepenue nHeWHbIX | PemaTh 3a1aun Ha BHIYUCIICHUE JIMH OTPE3KOB U BEIMYUH

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
U yTJIOB

YTJIOB.

PemaTse 3a/1a4u Ha B3aMMHOE PacIIOIOKEHUE
reOMETPUYECKUX (Uryp.

IIpoBoanTs Ki1accu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTeIbHbIE PACCYKICHNUS.
3HAKOMUTBCS C HCTOPHEH pa3BUTHS FEOMETPUU

TpeyroyibHUKN

22

[TonsiTe 0 paBHBIX
TPEYTOJbHUKAX U

Pacno3HaBaTh napsl paBHBIX TPEYTOJIHHUKOB HA TOTOBBIX
yepTexax (C ykazaHUEM IPU3HAKOB).
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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
TPEYroJbHUKA.
Hepasencrsa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoIBoaUTH Crie1cTBYS (PABEHCTB COOTBETCTBYOIIIX
DJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyJIMPOBATH ONPECICHUS: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, MPSMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHIUKOB; OMCCEKTPUCHI, BEICOTHI,
MEIUaHbl TPEYTONBHUKA; CEPEANHHOTO MEPIICHINKYIISIpa
OTpe3Ka; MepUMETpa TPEYroIbHHUKA.

@opmyIMpPOBaTh CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTexu, pelmaTh 322494 C IOMOIIbIO
HAXOXKJCHUS PABHBIX TPEYTOJHHHUKOB.

I[IpumMeHsATH NpU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJILHUKOB B 3a/1a4ax.

Hcnoan3oBath 11udpoBbie pecypchl AJIs HCCIeI0BAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMHUTBHCS € HICTOPUEN Pa3BUTHS TEOMETPHUH
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[lapannensHble NpsIMBIE,
CyMMa YIJIOB TPEYT OJIbHUKA

14

[TapamienbHbIE
IIPsIMBIE, NX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbBIC

IIPU MepEeCeYEHU N
napajuieIbHbIX
MPSIMBIX CEKYIIEH).
[Ipu3Hax
[apaJuIEIbHOCTH
MPSIMBIX YEpe3
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOMU
MPSAMOM 1O BTOPOU
IPSAMOM.

Cymma yrios
TPEYTOJIbHUKA.
Brenrnue yribl
TPEYroJIbHUKA

D®opMyJIHPOBATH NOHATHE TAPAIIIETBHBIX ITPAMBIX,
HAXOJAUTH IIPAKTHUYECKUE ITPUMEPHI.

M3yuaTh cBOCTBa yIJIOB, 00pa30BAHHBIX MPU NTEPECEUECHUH
napajuienbHbIX NpsMbIX cekynieil. IlpoBoauts
A0KA3aTeJIbCTBA NAPAUIEIBHOCTH JBYX MPSMBIX C IIOMOIIIBIO
YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
TPETHEU MIPAMOM.

BpI4HCIsiTH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTsb unciioBbie 1 OYKBEHHBIE 3HAUECHHUSI YTIIOB

B TEOMETPUYECKHUX 3a7a4axX C HCIOJIb30BAHUEM TEOPEM

O CYMME€ YIJIOB TPEYTOJIbHUKA U MHOI'OYTI'OJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUU

OKpy>KHOCTB U KPYT.
['eomeTpuyeckue
MOCTPOCHUS

14

OKpyX HOCTb, XOp/1a U
JTIHaMETpP UX CBOKCTBA.
Kacarensnas

K OKPY>KHOCTH.
OKpy>KHOCTB,
BIMCAHHAA B YTOJI.

D®opMyIHPOBATH ONPEAEIEHU . OKPYKHOCTH, XOP.IbI,
JIMaMEeTPa U KacaTelIbHOM K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, NPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBathb, B TOM 4KCIIE HCOJIb3YS HU(PPOBbIE
pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP
OKPYXHOCTH, BIINCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
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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 MMOCTPOEHUE

KacaTeJbHbBIX.
HUcnoas3oBars metoa [ MT 11 nokazarenbCcTBa TEOPEM

0 TepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHAUKYJIAPOB K CTOPOHAM TPEYTrOJbHUKA
¢ nomompo I'MT.

OBJaaeBaTh NOHATUSIMHU BIOVCAHHOU W OIIMCAaHHOM
OKPYKHOCTEU TPEYTrOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY>KHOCTEM.

Pemiatb OCHOBHBIE 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHINKYIISIPa TaHHOTO OTPE3KA;
IPSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY U
MePICHIUKYJIIPHON JaHHOM MPSMOM; OMCCEKTPHUCHI JAHHOTO
yIJia; TPEYTOJIbHUKOB

10 Pa3JIMYHBIM 3JIECMEHTAM.

3HAKOMUTBCS € MCTOPUEH Pa3BUTHS TEOMETPUN

[ToBTOpEeHue, 00001IIICHNE 4 IToBTOpEHUE 1 PemaTh 3a1aum Ha MOBTOPEHUE, UITIOCTPUPYIOIINUE CBS3U
3HaAHUH 000011IeHrE OCHOBHBIX | MEXIY Pa3IMYHBIMU 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 YEPTEKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJBHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacTtHble ciryuan DopMyJIHPOBATH ONPeIeICHUA: TapAIIIEIOrpaMMma,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tparelnuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tpareuyu, NpsMOyTrOJIbHON TpaneLyHu.
pomO, KBaapar), ux Jloka3pIBaTh U UCNOJIB30BATH NPH PEeIICHUHU 32124
IPU3HAKU U CBOMCTBA. | MPU3HAKU U CBOMCTBA: apajuiesiorpaMma,
Tpanenus. MpsSIMOYTOJIbHUKA, poM0Oa, KBajipaTta, Tpaneiuu, paBHOOOKOH
PaBHoOoKkas u Tpareuuu, NpsAMOyroJbHON TpaeUnH.
MPSIMOYTOJIbHAS IIpumeHs T METOA YABOCHUSI MEIMAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoan3oBarth 11 poBbie PECYpPCHI I UCCIEIOBAHUS
Merton yaBoeHus CBOMCTB U3y4aeMbIX (UTYD.
MEIMAHBI. 3HAKOMHMTBHCH € HCTOPHEN Pa3BUTHUSI TEOMETPUU
enTpasnbHas
CUMMETPUS

Teopema Pasieca u TeopeMa 15 Teopema Qarnecau IIpoBoaAUTH MOCTPOEHUSI C TOMOIIBIO HUPKYJIS U INHENKHU

0 IPONOPLIMOHAIIBHBIX TeopemMa C UCIIOJIB30BaHuE TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MOJ00HbBIC
TPEYTOJIBHUKA

O TIPOTIOPIIMOHAJIBHBIX
OTpe3Kax.

Cpennsig TuHUA
TPEYrOJIbHUKA.

0 IIPONOPLHUOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTH JOKA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA MIEPECEKAOTCA B OTHOU TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUAL.
[IponopumoHaibHbIE
OTPE3KHU.

IlenTp Macc

B TPEYTOJILHUKE.
[Tono6ubIe
TpEyroJbHUKU. Tpu
MpU3HaKa noo0us

CBSI3b C IIGHTPOM MAacC, HAXOAUTh OTHOIIIEHHE, B KOTOPOM
MEMaHbl AETSATCS TOUKON UX TepeceUeHHUS.

HaxoanTsb no1o0HbIe TPEYTOJIBHUKH Ha TOTOBBIX YepTekKax
C YKa3aHHEeM COOTBETCTBYIOUINX MPU3HAKOB MO100US.
Pematp 3aga4u Ha M0100HBIE TPEYTOJIBHUKHU C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
MOTI00HBIX TPEYTOJIHLHUKOB.

IIpoBoanTh 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJ00MUS.

TPEYTOJIHHUKOB. Jloka3bIBaTh TpU IPU3HAKA TI0JI00US TPEYTOJIHLHUKOB.
[Ipumenenne IIpyMeHATH NOTydYEeHHBIE 3HAHKS IIPU PELICHUN
no00ous F€OMETPUUYECKUX U MPAKTUUYECKUX 3a/1a4.
MIPY pEIICHUU 3HAKOMUTBHCS C UCTOPHEl pa3BUTHUS TEOMETPUU
MPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUI0IIAIEN OBJageBaTh NEPBUYHBIMU NPeACTABIEHUSIMH 00 00IIICH
TJIOMIACH TPEYTOJILHUKOB TC€OMETPHUECKUX TEOPHH TIIOMATH (MEpbI), (POPMYJTHPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (QUTYP. buryp. TUTOIIAM, BBISCHSITh MX HATJISTHBIN CMBICIT.
[Tnomaay nogoOHbIX puryp DopMybl BoiBoauTh hopMyIibl TUIONIAAN TApaJIeIorpaMma,
JUTSI TUTOTIAIH TPEYTOJIbHHUKA, TPAITCUH U3 (GOPMYIIBI TUTOIAIH
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaJpaTa).
napajuiesiorpaMmma, BoiBoguTh hOpMYIIBI MIIOMIAN BEITYKIOTO
TpareIuy. YETBIPEXYTOJIbHUKA Yepe3 AUArOHAIN U YOI MKy HUMHU.
Brrunciienune Haxoautp momaan Guryp, n300pa>kEHHBIX HA KJIETYATOM

IJIOIIAZEN CIIOKHBIX
dburyp.

OyMmare, HCIOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
JOCTpaviBaHUE.
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[Tnomamu uryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau

C MOMOIIILIO0 METOIa
BCIIOMOTaTEJILHOU
TUIONIATH

Pa3oupaTh npuMepbI UCTIOTH30BAHUS BCIOMOTATEIbHON
TJIOIAH TSI PEIICHHSI TEOMETPUYECKUX 3a/1a4.
HaxoauTs miomaayu mogo0HbIX Guryp.

BoIuucJasaTh TIonanayd pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.

Pemarn 3alav4i Ha 1U10aJab € IMPAaKTHYCCKUM
COACPIKAHNUCM

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

Joka3biBaTh TeopeMy [ludaropa, ucnoabzoBarsh €

B IPAKTUYECKUX BBIYUCIICHUSX.

DopMyIMPOBaAThH ONPEIEICHUS TPUTOHOMETPUYECKHUX
(YHKIIMI OCTPOro yriia, HpOBePATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS

B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

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

Hcnonb3oBath GopMyIsibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO JJI1 HAXOKICHUS
COOTHOIICHUIN MEXAY TPUTOHOMETPUUECKUMU PYHKIUAMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpumMeHATH NOJIy4eHHbIC 3HAHUS U YMEHHUS [TPU PELICHUN
NPAKTUYECKUX 3aad.

3HAKOMMTBCS C HCTOPHE pa3BUTHSI 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

®opMyIMPOBATHh OCHOBHBIE OINPEEIICHHUS], CBI3aHHbBIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, IEHTPAJIbHBIN YroJl).
HaxoauTth BnycaHHbIE yIJbl, ONUPAIOIIMECS HA OIHY AYTY,
BBIYHMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOpEMbl O BIUCAHHOM YEThIPEXYTOIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarp, B TOM 4ncie ¢ MOMOLIBIO HU(MPOBBIX
pPECYpPCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U NPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U ITPU3HAKU [IPU PELLICHUN
3a1a4
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[ToBTOpEeHUE, 0600IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHAE CBSI3U
3HAHMUI OCHOBHBIX IIOHATHA U | MEXKIY Pa3INYHBIMH YaCTIMH 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 TYNBbIX U IPSIMBIX YTJIOB.
Pemenue TpeyroapHUKOB ¢yuknuii yrios ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. @opmysl (c paauycoM OMUCAHHOW OKPYKHOCTH).
TIpUBEIEHUS. BoiBoauTh GopmMyibl 1Jis BBIYMCIEHHUS MJI0MIAAei
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeopeM TPUTOHOMeTpuM (hopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBHUKA YEPE3 JIBE CTOPOHBI U YTOJ MEXKILY
Pewenue HUMH, HopMyJIa TIIOMIAJAN YETHIPEXYTOIbHUKA YepPe3 €ro
TPEyroIbHHUKOB. JTMArOHAJU M YTOJl MEXy HUMH).
IIpakTHuecKoe PemiaThb TpeyroabHUKMY.
IpUMEHEHNE Pemath npakTuyecKkue 3aauu, CBOASIIAECS
JI0Ka3aHHBIX TEOPEM K HaX0XKJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moao06us. 10 [Tonsitue OcBauBaTh NOHATHE TIPEOOPA3ZOBAHUS TTOTO0USI.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu peoOpa3oBaHUM MOJ00US.
B OKPY>KHOCTHU COOTBETCTBEHHbIE Haxoauth npumepbl mo00us B OKpYyKaroiei
AJIEMEHTHI MOJOOHBIX | ACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METpUUECKHE COOTHOLIEHUS MEK]ly OTpE3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

O TIPOM3BEICHUU
OTPE3KOB XOP,
Teopema

BIIMCAHHBIX YTJIOB U TTOJI0OHBIX TPEYTOJIBLHUKOB.
Pemath reoMeTpuuecKue 3a/1a4 U 3aJ1a4u U3 peaIbHOM
KU3HH C UCTIOTH30BaHUEM MOJO0HBIX TPEYTOJILHUKOB

83



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 HAIIPABJIEHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
bu3nueckuii (cuiia) CMBICIBI BEKTOPOB.

3HATh onpejiesieHUs1 CyMMBI U pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO, HCCIeI0BATh
r€OMETPUYECKUN U (PU3MUYECKHI CMBICIBI 3TUX OTEpaIuil.
Pematb reomMeTpuiecKue 3a1a4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiagbIBaTh BEKTOP 110 JIBYM HEKOJIMHEAPHBIM
BEKTOpaM.

Hcnoapb30BaTh CKaIsIpHOE MTPOU3BEICHNE BEKTOPOB,
BBIBOJAUTH €r0 OCHOBHBIE CBOMCTBA.

BbIyHMCcasTh CyMMY, pa3HOCTh U CKaJISIPHOE MTPOU3BEICHNE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHSITH CKaJIsIPHOE TPOU3BEICHUE TSI HAXO0XKICHUS
JUTMH ¥ YTTIOB
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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[GKapTOBLI KOOPpANHATLI
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, AE€KaPTOBBIX KOOPJUHAT TOUKH.

BbIBOAMTH ypaBHEHHE NPSAMOU U OKPYKHOCTH. BblaeasiTh
IIOJIHBIN KBaJpaT I HAaXOKJACHUS LEHTpa U pajguyca
OKPYKHOCTH 110 €€ yPaBHEHUIO.

PemaTe 3aga4m Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYXKHOCTEH C IIOMOIIBIO METOAA KOOPAUHAT.
Hcnoab3oBaTh CBOMCTBA YII0BOro KO3 PuimeHTa npsamoi
[P PELIEHUU 33124, JJIs1 ONPEIEIICHHS] PACIIONIOKEHUS
IPSIMOIA.

IIpuMeHATh KOOPIMHATHI IIPU PEUICHUU T€OMETPUUECKHUX U
NPaKTUYECKUX 3a]1a4, JJIsl TOCTPOSHUSI MaTEMAaTUYECKUX
MOJIeNIeH peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IMosb30BaThCA 111 TOCTPOEHUSI U UCCIIEIOBAHUN
U(POBBIMU PECYPCAMH.

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

[IpaBunbHBIE
MHOTOYTOJIbHUKM.
Yucmao n. Jlnuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yTa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACIICHUE TPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMThb UX JJIEMEHTBHI.
IHob30BaThCSI TOHATUEM JIJIMHBI OKPY>KHOCTH, BBEAEHHBIM
C IOMOIIBIO NMPABUIIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
YUCJIO T, JUIMHY AYTU U PAJUAHHYIO MEPY yIJIa.
IIpoBoauTh MEpexoa OT paiMaHHOM MEPHI yIiia

K IpajlyCHOM 1 HA00OpOT.

OmnpenesasaTs miomans Kpyra.

BoiBoguth ¢opMy.ibl (B rpayCHOM U paiMaHHON MEpe)
IUIsL JUTAH YT, IUIOLAJEN CEKTOPOB U CETMEHTOB.
BoruucasaTs mionaau Guryp, BKIOYAIOIUX AIEMEHTBI
OKPYXHOCTH (KpyTa).

HaxoauThb nuonaay B 3aj1a4ax peajabHOM )KU3HU

JBM>KEHUS TIJTIOCKOCTH

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

MIPU PEIICHUM 3a]1a4

Pa30upaTs npuMepsl, HILTFOCTPUPYIOIIME TOHATHS
JBUYKCHUS.

DopMyJIHPOBATH ONIPEAEIICHUS TaPAJUICIBHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOJUTh HEMOJABKHBIE TOUKHU.

HaxoauTh 11eHTPHI M OCU CUMMETPUIA TPOCTEUIITUX (HUTYD.
IIpumeHsaTh napauiesIbHbII IEPEHOC U CUMMETPHUIO IIPU
pEIICHNN TeOMETPUUECKUX 3a/1a4 (pa3ouparh MpuUMeEpHI).
Hcnoab30BaTh 1JIs1 IOCTPOCHUS U UCCIIEIOBAHUI

1u(POBBIE peCypChl

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATHU3aIUS 3HAHUU

[ToBTOpEHUE
OCHOBHBIX MTOHIATHUU U

OnepupoBaTh NOHATHAMM: QUTYpPa, TOUKA, IPsMas, YTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U 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

TPEYTOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKTpuca 1 BHICOTA TPEYTOJIbHUKA, TApaIJICIOrpamMM,
pOMO, IPSIMOYTOJIbHUK, KBAJIpaT, TpaIelus; OKPY>KHOCTb,
KacarelibHas, paBEHCTBO U Moj00ue Gpuryp,
TPEYTrOJIbHUKOB; MapaJlIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSMBIX, YTOJI MEXAY MPSIMBIMU, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSIMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIA/b, IEPUMETD.

HUcnoab3oBathb GopmyJibl: IEpUMETPA U TLIOIIAAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TLTOIIAIU KpyTa,
00BbEMa MPSMOYTOJIBHOTO MapajieJenumnesa.
OnepupoBarb NOHATHAMM: IPSMOYTOJIBHASI CUCTEMA
KOOPAMHAT, BEKTOP; UCMOJIb30BAaTh 3TH ITOHATHUS JJI5
IIPECTABJICHUS TaHHBIX U PELICHUS 3a1a4, B TOM YHCIIE

U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTs 3a71a4m Ha NIOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTIOCTPALMIO CBI3€M MEXIY Pa3IMUHBIMU YaCTSIMU Kypca.
BriOupaTh MeToA 1Jis pelIeHHs 3a/1auu.

PemaTh 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

88



PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSTHOCTDb U CTATUCTHUKA» B 7-9 KJIACCAX

MNOACHUTEJBHAS 3AIIMCKA

B coBpemMenHOM 1pOBOM MHpE BEPOSTHOCTh M CTATHCTHKA NMPHOOPETAOT BCE
OOJBIITYI0 3HAYUMOCTb, KaK C TOYKHU 3PEHUS MMPAKTUUCCKUX MPIIIOKCHHH, TaK U UX POJTU
B 00pa3oBaHUM, HEOOXOIUMOM Ka)xXJIoMy 4YesoBeKy. Bospactaer uucio mpodeccuii,
IpU OBJAJACHUM KOTOPBIMH TpeOyeTcs Xopomias ©0a30Bas MOATOTOBKAa B 00JacTH
BEPOSITHOCTH U CTATHCTHUKH, TaKas MOJTOTOBKA BayKHA JIJIS TIPOIOJDKEHUS 00pa30BaHUs U
JUTs YCTIETHOM Mpo¢heCCHOHANIBHON Kapbephl.

Kasx1p1it 4eToBeK OCTOSIHHO MTPUHUMAET PEIICHHSI HA OCHOBE MMEIOIIUXCS y HETO
JAHHBIX. A 1yi1 00OCHOBAaHHOTO MPUHSATHSA PEIICHUS B YCJIOBHUSX HEJAOCTAaTKa WIIU
n30bITka HHGOpPMAIMM HEOOXOJMMO B TOM YHUCIE XOpOIIo CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO 103TOMY OCTpO BCTalla HEOOXOAUMOCTh C(POPMUPOBATH Y OOYHAIOIITUXCS
(GYHKIHOHATIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYIO B CceOsl B KayeCTBE HEOTHEMIIEMOM
COCTABJISIONIEH yMEHHE BOCIPHHHMATh M KPUTHYECCKH aHAIM3UPOBATh WH(OpMAIIHIO,
MPE/ICTABIICHHYIO B Pa3JIMUHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX
peaTbHBIX TIPOIECCOB M 3aBUCHUMOCTEH, MPOW3BOIAUTH IMPOCTECHINNE BEPOSTHOCTHHIC
pAacU€ThL.

3HAaKOMCTBO B Y4YEOHOM Kypc€ C OCHOBHBIMU MpHUHIUIIAMHU cOOpa, aHaiW3a W
MPEACTABIICHUS JAHHBIX W3 Pa3IUYHBIX cep JKU3HM O0OIecTBa W TOCYAapCTBa
npuoOmiaeT oOydalomuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOWHATOPUKH pPa3BUBACT HABBIKM OpraHU3alUd Iiepedopa W Tojacyéra dMcia
BapUAHTOB, B TOM YHCJIC B TNPHUKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpadoB co3ga€T MaTeMaTHYeCKUi (PyHIaMEHT nJisi (OPMUPOBAHUS KOMIIETCHIIHIMA
B oOsactu MHPOPMATUKH W IUGPPOBBIX TEXHOJOTWH. [Ipy W3ydeHMH CTAaTHCTHKU U
BEPOSITHOCTH O0OOTAIIAIOTCS TMPEJCTaBICHUSI OO0yUYalOIIMXCI O COBPEMEHHOW KapTHUHE
MHUpa U METOJaX €ro MCCleN0oBaHus, POpMUPYETCS MOHUMAHUE POJIM CTATHUCTHKU Kak
WUCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGOPMAIMK M  3aKJIQJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILICHUS.

B cooTBeTCTBUU C JaHHBIMH LIETSIMUA B CTPYKTYpE MPOrpamMMbl y4eOHOTO Kypca
«BeposTHOCTh M CTAaTHCTHKA» OCHOBHOTO OOIIETO 00pa30BaHMsI BBIICICHBI CICTYIOIINE
cozepxaTenbHO-MeToanuecknue JmHuu: «llpeacraBieHne MaHHBIX W OMHCATENIbHAS
CTaTUCTUKA», «BeposTHOCTHY, «neMeHTh KOMOWHATOPUKNY», «BBeleHHE B TEOPHUIO
rpadoBy.

Conepxxanne nuaun «lIpencraBieHne MaHHBIX W OMHCATENIbHAS CTATUCTHUKA)
CIIY>KUT OCHOBOM 1Ji1 (pOpMHUPOBaHUSI HABBIKOB pabOThI ¢ MH(POpMALMEH: OT YTEHUS U
UHTEpHIpeTanuu WHGOpPMAIMU, TPEACTaBICHHOW B Ta0NMIIaX, Ha JIUarpaMmax |
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rpadukax, g0 cOopa, MpEACTaBICHUS M aHAIW3a MJAHHBIX C HCHOJIb30BAHUEM

CTaTHUCTUYECKUX XapaKTEePUCTUK CpPEeTHUX M pacceuBaHus. PaboTas c JaHHBIMH,
oOyyJarongyecss ywaTcsi CUMTBIBaTb M HHTEPIPETUPOBATH JaHHBIC, BBIIBUIATb,
apryMEHTUPOBATh U KPUTUKOBATh MPOCTEHUIIINE TUIOTE3bI, PAa3MBILIUIATH Hal (paKkTOopamu,
BBI3BIBAIOIIMMH HW3MEHUYMBOCTh, W OLIEHHWBATh HUX BJIMSHUE HAa paccMaTpUBacMble
BEJINYMHBI U TTPOLIECCHI.

NHTynTHBHOE TMPEACTABICHUE O CIy4aHOM W3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHICHUHM CTAHOBUTCS MOTUBHPYIOIIEH OCHOBOW ISl U3Y4YEHUS
TEOPUU BEPOATHOCTEN. bonbIoe 3HaUEHNE UMEIOT MPAKTUYECKHUE 3aJJaHUSI, B YACTHOCTH
OMBITHI C KJIACCUHYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJUTCSA KaK Mepa MpaBaonoo0us CIIy4aitHOTO COOBITHS.
[Tpu n3yuenuun yueGHOTO Kypca 00ydaromuecs 3HaKOMSTCS ¢ MIPOCTEHIIIMMHA METOAAMHU
BBIYMCIICHHASI BEPOSTHOCTENM B CIIy4allHBIX OKCIIEPUMEHTaXx C pPaBHOBO3MOYKHBIMU
JIEMEHTAPHBIMU MCXOJIAMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJSIOIIMMU CTaBUTh U
pemaTth 0oJee CIoXHbIE 3a7aud. B yuyeOHbI Kypc BXOAST HadajdbHbIE MPEICTABICHUS
0 CIIy4alHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaroIIUXCs
C MHOXECTBaMHU M OCHOBHBIMHU ONEpALMSIMU HaJ MHOXKECTBAMH, PAaCCMATPUBAIOTCS
IpUMEPHl TPUMEHEHUS Ui PELICHUs 3aJad, a TakKe HCIOJb30BaHUSA B JIPYTUX
MaTEMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTaXx.

B 7-9 knaccax uzydaercs yueOHbIN Kypc «BeposITHOCTh B CTaTHCTHUKAY, B KOTOPHIi
BXOmAT pasnensl: «lIpencraBieHue JaHHBIX M ONKCATEIbHAs  CTATUCTHUKAY,
«BeposTHOCTBY, «DNeMEeHThl KOMOMHATOPUKWY, «BBeneHnue B Teoputo rpadosy.

OOmiee 4MCIO YacoB, PEKOMEHJOBAHHBIX JUIS M3y4eHUsT ydeOHOro Kypca
«BepositHOoCTh M craTucTHKaY, — 102 vaca: B 7 kitacce — 34 vaca (1 vac B Hemenio),
B 8 kiacce — 34 yaca (1 gyac B Hezento), B 9 kinacce — 34 yaca (1 yac B Hezelnto).

COAEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne naHHBIX B BHUJE TaOJdWI], auarpamm, rpadukoB. 3aroiHEHHE
Ta0JINI], YTEHUE U MOCTPOCHUE AMAarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenune rpadukoB peaidbHBIX MpoIleccoB. M3Bieuenne wHGOpMAIUM U3 IUArpaMM U
TaOJIHII, UCTIONH30BAHNE U MHTEPIIPETAINS JAHHBIX.

OnucarenpHasi CTATUCTHKA: CpeAaHEe apupMeTHdYecKoe, MeauaHa, pa3Mmax,
HanOOJIbIIIee U HAMMEHBITIEE 3HAYCHHSI HA0Opa YMCIIOBBIX TaHHBIX. [IpruMeph! cydaitHoN
W3MEHUYUBOCTH.

CrnydaliHBIN SKCIIEPUMEHT (OTIBIT) U ClydaiiHOe coObITHE. BeposiTHOCTh U 4acToTa.
Ponb ManoBepOSTHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUH B IPUPOJIE U B OOIIECTRBE.
MoHeTa u urpanpHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepmmna, pedbpo. Crenens BepiuHbl. Yucno pédep u cymmapHasi CTENeHb

BepinH. [Ipencrabnenue o cBsizHocTH rpada. Llenu u nukisl. [lytu B rpadax. O6xon
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rpada (disiepoB nyTh). [IpeacraBnenue 06 opueHTUpOoBaHHOM Tpade. Permenue 3amau
C TIOMOIIIBIO TPadoB.

8 KJIACC

[TpencraBieHue JaHHBIX B BUIE TaOJIMLL, AUarpamm, rpaukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Onepaluy HaJi MHOKECTBaAMHU:
oObeIMHEHNE, NepeceueHue, nonojaHeHue. CBoOMCTBa omnepanuid HaJ MHOKECTBAMU:
IIEPEMECTUTENBHOE, COUETATEINBHOE, PACIIPEEINUTEIbHOE, BKIIOYeHUs. Vcronp30Banne
rpaduueckoro MpeACTaBICHUS MHOXKECTB JUIsl OMHCAHUA PEATbHBIX IPOIECCOB H
SIBJICHUM, ITPU PELICHUY 3a]a4.

N3mepenne paccenBaHus JAaHHBIX. Jlucrepcuss M CTaHOAPTHOE OTKJIOHEHME
YHCIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

DnemMeHTapHbIe COOBITUS ciyyaiiHoro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITUH. OMNBITBI C PAaBHOBO3MOYKHBIMHU 3JIEMEHTAapHBIMU COOBITUSAMU. CiydailHbIi
BbIOODP. CBS3b MEXIYy MaOBEPOSTHBIMU M MPAKTHUUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JE€PEBBEB: €AMHCTBEHHOCTh IIyTH, CYLIECTBOBAHHME BUCSYEH
BEPIIMHBI, CBSI3b MEXKIY YMUCIOM BEpIIMH W 4ducioM pEdep. IIpaBuino ymHOXKEHHS.
Pemenue 3anau ¢ nomotpto rpados.

[IpotuBomnomnoxHeie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTuii. HecoBmecTHble cOObITHS. DOpMylia CIOXKEHUS BEpPOSITHOCTEH. Y CIOBHAs
BepoATHOCTb. I[IpaBuiio ymHoxeHus. HesaBucumbie coOwiTusa. IlpencraBienue
JKCIIEpUMEHTa B BHJIe JepeBa. PemieHue 3anay Ha HaXO0XKACHUE BEPOSITHOCTEU
C IOMOIIBIO JIEPEBA CIYYallHOTO SKCIIEPUMEHTA, Juarpamm Jilepa.

9 KJIACC

[IpencraBienne NaHHBIX B BUJE TaONUll, AuarpaMm, T'pauKoB, MHTEPIpETAIUS
JNaHHbIX. UTeHHEe U MOCTPOEHUE TaOIull, AUarpaMm, rpauKoB MO peaabHbIM JaHHBIM.

[lepectanoBku u daktopuan. CodeTaHwss W YUCIO couyeTaHUM. TpeyrobHUK
[Tackaind. Pemenue 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CiydailHbIE  BBIOOp TOYKHM U3 (QUTYpHI
Ha IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepusi ucnbiTaHuil 10 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepuysuu. BeposatHocTu coObITHII B cepun UcnibITaHui bepHyim.

CnyvailHasg BeJIMYMHA W pacOpeliesieHHEe BEpOATHOCTE. MaremaTudyeckoe
oxuaanve u aucrnepcus. [I[pumMepbl MAaTEMAaTUYECKOTO OKHUAAHUS KaK TEOPETUUYECKOTO
CPEIHETO 3HAYECHUS BEIMYMHBI. MaTEMATUYECKOE OXKUIAHUE U JUCHEPCUS CIy4alHOU
BEJINYMHBI «YHCIJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIum».

[TonsiTue 0 3aKoHe 6OIBIINX UKcell. MI3MepeHne BepoATHOCTEN ¢ TOMOIIBIO YaCTOT.
Posb 1 3HaueHue 3akoHa OOJIBIIMX YUCEN B IPUPOJIE U OOIIIECTBE.
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INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yibTaTBl OCBOCHHUS TMPOTPAMMBI Y4EOHOTO Kypca K KOHILY
o0yueHus B 7 KJacce:

Yurate wuHpOpMaLMIO, NPEICTaBICHHYK0 B Ta0auIax, Ha JIuarpammax,
NPECTaBIISITh JaHHBIE B BUJIE TAOIUI, CTPOUTH AUATrPAMMBI (CTOIOUKOBBIE (CTOI0UYATHIC)
U KpYTr'OBbIE) [10 MacCUBaM 3Ha4Y€HUH.

OnuceIBaTh M UHTEPIIPETUPOBATH PEAJIBHBIE YNCIIOBBIE JAHHBIC, NIPEACTABICHHBIC
B TabJuax, Ha Juarpammax, rpaukax.

Hcrons30BaTh 111 ONUCAHUS JAHHBIX CTATUCTHYECKUE XAapaKTEPUCTUKU: CPEIHEE
apumeTnyeckoe, MearaHa, HauboIbIlIee 1 HAMMEHbIIIEE 3HAYCHUS, Pa3MaXx.

HmeTs nipeicTaBiaeHE O CIIy4aiiHOM M3MEHYMBOCTH Ha IpUMeEpax IeH, GPU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEACTABICHUE O CTATUCTUYECKOMN
YCTOMYUBOCTH.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TMPOTPAMMBlI YYEOHOrOo Kypca K KOHITY
oOyueHus B 8 KJacce:

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
avarpamm, rpadyKoB, IPEJICTaBIATh JaHHBIC B BUAC TaOJINII, TUarpaMM, rpaduKoB.

OnuceIBaTh TAaHHBIE C MOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEN: CPEAHUX 3HAUEHU
U Mep paccerBaHus (pa3Max, JUCIIEPCUs U CTaHAAPTHOE OTKJIIOHEHHE).

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

Haxonuth BEpOSTHOCTH CIIy4ailHBIX COOBITHM B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B OIBITAX C PABHOBO3MOYKHBIMHU 3JIEMCHTAPHBIMH
COOBITHSIMH.

Ucnonb3oBaTth rpaduueckue MOJENIU: JIEPEeBO CIIYy4aHOrO JKCIIEPUMEHTA,
JIrarpaMmbl Ditepa, YuciaoBas npsiMasi.

OnepupoBaTh MOHSATUSIMU: MHOXECTBO, MOAMHO>KECTBO, BBINOJHSITH OIEpalu
HaJl MHOKECTBaMU: 00bEeIMHEHUE, TIEPECCUCHHUE, JTOMOTHEHNE, TTEPEUUCIIATh dJIEMEHTHI
MHOECTB, IPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb3oBath rpaduyeckoe MpEeICTaBICHUE MHOXKECTB M CBSI3CH MEXTY HUMH
JUIS. OMMCAHMS TMPOLIECCOB M SBJIEHUM, B TOM YHCIIE NPU PELUICHUU 3aJad U3 APYrUx
y4eOHBIX MPEIMETOB U KyPCOB.

[IpeameTHBIE pE3yabTaThl OCBOCHUS MPOrPAaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:

W3BnekaTte W mpeoOpa3oBbIBaTh WH(OpPMAIUIO, MPEACTaBICHHYIO B Pa3IMYHBIX
UCTOYHHUKAX B BHUJAC TaOJMI, JAMarpamMMm, IpauKOB, MPEIACTABIATh JTaHHBIC B BHJIE
Ta0JHII, TUarpaMm, rpauKoB.
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Pemate 3amaun  OpraHuM3OBaHHBIM ~ NEpPeOOPOM  BAPUAHTOB, a  TaKKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOIOB.

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

Haxomuth 9acTOTHl 3HAYEHWW M YaCTOTHI COOBITHS, B TOM YHCJE MOJIB3YSICh
pe3yabTaTaMy NIPOBEAEHHBIX U3MEPEHUM U HAOIIOACHUH.

Haxonuth BeposSTHOCTH CIy4alWHBIX COOBITHI B M3yYCHHBIX OMBITAX, B TOM YHCIIC
B OIBITaX C PAaBHOBO3MOXXHBIMH JJICMEHTAPHBIMHU COOBITHUSMH, B CEPHUSIX HCIBITAHHMA
JI0 TIEPBOTO yCI€Xa, B CEpUsAX UCIbITaHu bepHyIuu.

NmeTs npeacTaBieHne O CIy4alHOW BEJIMYMHE U O PACIIPENAECIECHUN BEPOATHOCTEMN.

Nmerh mnpencraBieHue O 3aKOHE OOJIBIIMX YHCET Kak O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YalHOW 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 BU/IBI ACATEIHHOCTA 00YJAIOIINXCS
(Temsl) Kypca 4acoB
[IpencraBneHne JaHHBIX 7 [IpencraBneHne JaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

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

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

[IpakTrueckas pabora
«JlmarpaMmbI»

CTATUCTUYECCKUX JAHHBIX U YACIOBBIX MAaCCBOB
C TIOMOIIIBI0 TAOJUI] ¥ TUArPaMM C UCTIOJIE30BaHUEM
aKTyaJTbHBIX U BXXHBIX JAaHHBIX (JIeMorpadudeckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIBCKOXO3SIUCTBEHHOM MPOYKIIUU, 00IIECTBEHHBIE
U IPUPOHBIC SBIICHUSA).

N3yuaTh MeToabI paboThl ¢ TAOTUYHBIMU U
rpagUIECKUMHU TIPEACTABICHUSIMU JaHHBIX

C TIOMOIIIEI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX PadOT

OnucaresapHasg CTAaTUCTUKA

Yucnossie HaOophl. CpenHee
apudmernueckoe.
Menunana yucioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
LEHTPaJIbHON 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 PECYpPCOB, B XOJI€
PaKTHYECKUX padoT.

OcBauBaTh NOHATHSA. HaUOOJbIIIEE U HAUMEHbIIIEE
3HAYEHHS YMCIOBOTO MACCUBA, pa3Max.

PemaTp 3agaum Ha BHIOOp crioco0a onucaHus
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 npeACcTaBICHUs Pa3HbIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO IIU(GPOBBIX PECYPCOB, B X0OJI€
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

OcBauBathb noHsiTUsL: rpad, Bepirna rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHSTHUSA: ITyTh B rpade, SUIEpOB NyTh,
o0xon rpada, oOpueHTUPOBaHHBIN Tpad.

Pemiath 3a1a41 Ha TOMCK CYMMBI CTEIIEHEN BEPILIHUH
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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 ITyTei

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

BeposATHOCTh 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 BeIMIaICHHST OpIIa»

OcBauBaTh NOHATHS: CIIyYalHBIN ONBIT U
cllydaiiHOe COOBITHE, MAJIOBEPOSTHOE U TPAKTUUECKH
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3Ha4UMOCTbh MaJIOBEPOSATHBIX COOBITHIA

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

H3y4ars posib KIIACCUYECKUX BEPOSATHOCTHBIX
Mojienelt (MOHeTa, UrpajbHasi KOCTh) B TECOPUU
BEPOSITHOCTEM.

Hao0roaaTh U M3y4aTh 4acTOTY COOBITHI B TPOCTHIX
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 BHICTPANUBATDH CUCTEMY
3HAHUM.

Pemath 3agaum Ha NIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TTOMOIIBbIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:kaaTh NpPUMePbI CIIyYaiiHbIX COOBITHH,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, X POJIM B IPUPOJIE U KU3ZHU
YeJioBeKa

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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8 KJIACC

HaunmenoBanue paznena |KonuuectBo OcHoBHOE coJiep>KaHue OcHOBHBIE BUJIBI IEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB
[ToBTOpEeHME Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSATH N3YYCHHOE U BHICTPAMBATDH 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 COOBITUI, MAJIOBEPOSITHBIX U
MPAKTUYECKU TOCTOBEPHBIX CITy4YalHbBIX COOBITHH, X
POJIM B IPUPOJIE U KU3HU YEIIOBEKA

OnucarespHasg CTAaTUCTHKA.
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/IFZIT]) THNOTE3BI 00 OTCYTCTBHUH WJIN HAJTMIHUN
CBA3H IO AarpaMmam paCCCrBaHMs.

CTpOI/ITI) AuarpaMMbl paCCCUBAaHUA 110 UMCIOIIUMCS
JaHHBIM, B TOM YHUCJIC C TIOMOIIBIO KOMIIBIOTCpA
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MHuoxecTBa

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,
COUYETATEIbHOE, PACIIPENCINUTEIBHOE, BKIFOYCHUS.
Hcnonb3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONKMCAHUU PEATBHBIX IPOLECCOB U
ABJICHUM, IPH PEIICHUH 33]1a4 U3 JPYTUX yUeOHBIX
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 DJIEMEHTAPHBIX COOBITUI,
PABHOBO3MOXKHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITHH 110 BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUI

CIIy4alHOTO OIIBITA.

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

BBeznenue B Teopuio rpados

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

OcBanBaTh NOHATHA JIEPEBO Kak rpad Oe3 uukia,
BHCsYas BeplinHa (JIUCT), BETBb J€peBa, MyTh

B JIEPEBE, AUAMETP JIepeBa.

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

Pemiars 3a1a4M 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
COOBITHUSI, OTIEpally HaJl COOBITUSIMU, 00BETMHEHNE U
nepeceveHne coObITHA, quarpamMmma ditnepa (Dunepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yyats TeopeMbl O BEPOITHOCTH O0OBETUHECHUS

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.

OcBauBaTh NOHATHS: IPABUIIO YMHOKEHHS
BEPOSATHOCTEMN, YCIIOBHAS! BEPOATHOCTh, HE3ABUCHMBbIE
COOBITHSI IEPEBO CIYYANHOTO OMBITA.

N3yuaTsh cBoiicTBa (OnpenesieHrs) He3aBUCUMbIX
COOBITHIA.

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

PemiaTe 3a1a4M Ha NOUCK BEPOSTHOCTEM, 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 BHICTPANBATH CUCTEMY
3HAHWM.

PemiaThb 3aga4m Ha IPEACTABJIEHNUE U OTIMCAHUE
JTAHHBIX C TTOMOIIbIO U3YYEHHBIX XapaKTEPUCTUK.
PemaTh 3apaum c npuMeHeHneM rpagos.

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

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00bETMHEHUS U TIEPECCUCHUS COOBITHIA, B TOM UHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM rpadyuuecKux
IIPEACTABICHUN U IepeBa CIIy4alHOI'O OIIBbITA.
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PemaTh 3a1a4u Ha IEpEYNCIICHIE KOMOWHAITAN
(4Kciia mepecTaHoBOK, YUCIIa COUECTAHUI),

Ha HaXx0JICHUE BEPOSTHOCTEH COOBITHM C
MPUMEHEHUEM KOMOUHATOPUKH, B TOM UUCIIC

C UCTIO0JIb30BaHUEM TpeyrojbHuka [lackans

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

34
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9 KJIACC

HaumenoBanue pazaena |KoanuecTtBo OCHOBHOE CcOJIepKaHUE OCHOBHBIE BUJIBI JICSITEIHHOCTH O0yYarOIINXCSI
(TemnbI) Kypca 4acoB
[ToBTOpEHUME KypCa 4 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3YyUYEHHOE 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 Pemiars 321241 Ha TPUMEHEHUE YNCIIA COYETAHUMN
AJIEKTPOHHBIX TAOIUID) B alireOpe (CoKpaméHHOe YMHOKEHHE, OMHOM
HrroToHa).

Pemarsb, npuMeHsisi KOMOMHATOPHUKY, 3a7a41

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

['eomeTpryeckas 4 ['eomerprueckas OcBauBaTh NOHATHE TE€OMETPUYECKON BEPOSTHOCTH.
BEPOSITHOCTD BEpOATHOCTh. CiTyyaliHbIN Pemiats 3a1a4u Ha HAXOXKIEHNUE BEPOSTHOCTEN
BBIOOP TOUYKH U3 QUTYPHI B ONBITAX, MPEJICTABUMBIX KaK BHIOOpP TOUEK
Ha IUIOCKOCTH, U3 OTPE3Ka, 13 MHOTOYT'OJIbHUKA, Kpyra, OTPE3Ka WIH JyTH
Y3 AYTU OKPYKHOCTHU OKPY’KHOCTH, YACIIOBOT'O IIPOMEKYTKA
WcnbiTanus beprymm 6 HcnbiTanue. Ycnex u OcBauBaThb NOHATHA HCTIBITAHUE, DIIEMEHTAPHOE
Heyzaada. Cepust UCTIBITAHUN COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
J10 TIEPBOTO ycrexa. WCIBITAaHNUW, HACTYIUJIEHUE TIEPBOrO yCIexa
Ucneitanus beprymnu. (Heynaum), cepust ucnsiTanuii bepuymu.
BepostHOCTH COOBITHI Pemarh 3aga4u Ha HAX0XKJCHUE BEPOATHOCTEMN
B CEPUU UCHBITAHUU COOBITHH B CEpUU UCTIBITAHUH JIO IIEPBOTO yCIexa,
bepnymm. [Tpaktnueckas B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
pabora «/cnprranus r€OMETPUYECKOU MPOTrPECCHM.
bepnynnm» Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN

AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepHyium, Ha HAXOXKIEHUE BEPOSITHOCTH
ONPENEIEHHOTO YUCIIA YCIIEXOB B CEPUU UCIIBITAHUI
bepuymn.

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

Cnyualinas BeJIMYMHA

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: ClIydaliHas BEJIMYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPECIICHUE
BEPOSITHOCTEM.

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

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

OcBauBaTh NOHATHSA. MATEMATHYECKOE OXKUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCHS CIyYalHON BEJIUYMHBI KaK
aHaJIor IUCIEPCUU YUCIOBOTO Habopa.

Pemats 3a1a41 Ha BEIYMCIIEHUE MATEMATHYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
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 UCIIBITAHUN bepHyiun.
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N3y4aTth 4acTOTy COOBITHS B IIOBTOPSIOIITUXCS
CITy4alHBIX OMBITaX KaK CIy4ailHYIO BEIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIbINX yucen (B popme
bepnysimn): mpu 60JBIIOM YUCIIE OMBITOB YaCTOTA
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pemarts 3a1a4u Ha U3MEPEHUE BEPOATHOCTEM

C MOMOIIBI0 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 OOJIBIIUX YKCEI B IPUPOJIE U
B JKHU3HHU YEJIOBEKa

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. Ciydaiinple | PemaTh 3aaum Ha HaXO0XICHUE BEPOSITHOCTCH
BEJIMYMHBI U PaCIpeIeIeHUs COOBITHIA, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMHU COOBITUSIMU,
BEPOSTHOCTEH O0BEAMHEHUS U TIEPECCUCHUS
COOBITHH, BEIYUCIISTH BEPOSITHOCTH B OMBITAX
C CEpPUSMU CIIyYaNHbIX UCTIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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