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OdenepanpHas pabovass mporpamMma To ydeOHOMYy mpeameTy «MareMmaTukay
(6a3oBBINi ypoBeHB) (TpenMeTHas oOjacTh «MartemaTuka u WHGOpPMaTHKa») (manee
COOTBETCTBEHHO — ITpOorpamMmMa 1o MaTeMaTHKe, MATeMAaTHKA) BKITIOYAET MOSCHUTEIIBHYIO
3aMHCKy, CONEpKaHUe OOYy4YeHUs, TIAHUPYEMbIE Pe3ybTaThl OCBOCHHS MPOTPAMMBI
0 MaTeMaTHKe, TEMAaTHIECKOE TUTAHUPOBAHUE.

MNOACHUTEJBHAS 3AIIMCKA

[Iporpamma mo Marematuke s oOydaommxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B nmporpamme 1Mo MareMaTHKE YUYTEHbl WJEU U MOJOKEHUS
Konuenuuu pa3putust MmaTemMaTuueckoro oopazoBanus B Poccuiickoit denepanum.

[IpenMeToM MaTeMaTUKU SBIAIOTCA (PyHIaMEHTAIbHbBIE CTPYKTYPhI HAIIEr0 MUpa —
MIPOCTPAHCTBEHHbIE (POPMBI W KOJMUYECTBEHHBIE OTHOIICHUS (OT MPOCTEUIIHUX,
YCBaMBAE€MbIX B HEMOCPEJICTBEHHOM OIBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUISl pa3BUTHUS HAYYHBIX W MPUKIAAHBIX Ujei). MaTemaTtuueckue 3HaHUs 00eCIeunBaroT
MOHMMAaHWE TPUHIUIOB YCTPOMCTBA U HCIOJB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHIO COLMAIBHOM, JKOHOMHYECKOW, MOJUTHYECKON
uH(poOpMaIuKU, AI0T BO3MOXKHOCTH BBIMOJHATH PACUEThl U COCTABISTH AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYIIbI, BIAJETh MPAKTUUECKUMH MPUEMAMU T€OMETPUIECKUX
U3MEpPEHUI M TMOCTPOEHUM, YUTaTh MHPOPMAIIMIO, TPEICTABICHHYIO B BHJE TaOJHIL,
quarpaMM 4 TpauKOB, JKUTh B YCJOBHUSX HEOINPEACIEHHOCTH U IOHHUMATh
BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITUH.

N3yuenne marematuku (GopMuUpyeT y OOydYarOMIMXCS MaTeMaTHYECKUN CTUIIb
MBIIIIJICHUSI, TTPOSBIISIFOIINIICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIkax. OOyyarouecs
OCBaMBAIOT TAaKW€ NPUEMBI U  METOHAbl MBIIUJICHUSA, KaK HWHIYKUUAS W JEIyKIHS,
000011IeHrEe U KOHKPETH3allvs, aHAJIU3 U CUHTE3, Kiaccu(UKanus U CucTeMaTU3aIlus,
abctparupoBanue v aHanorusi. OObEKThl MATEMAaTUYECKUX YMO3aKIIIOUCHHH, IPaBHIIa KX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTUYECKHUX MOCTPOCHHM, CIIOCOOCTBYIOT
BbIpaOOTKE yMEeHUsS (POpMYyJIHpPOBATH, OOOCHOBBIBATH U JIOKA3BIBATH CYXKICHHS, TEM
CaMbIM Pa3BUBAIOT JIOTHYECKOE MblUieHne. M3ydeHne MareMaTtuku oOecreunBaeT
dbopMHpOBaHKE AITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS ¥ BOCIIUTAHUE YMEHHMA
JNEHUCTBOBATh MO  33JlaHHBIM  AJTOPUTMaM, COBEPILIECHCTBOBATb  W3BECTHBIE U
KOHCTPYHPOBATh HOBBIE. B mporiecce pemieHus 3aj1a4 — 0CHOBOM yueOHOM e TeIbHOCTH
Ha ypOKax MaTeMaTUKH — Pa3BUBAIOTCS TBOpUYECKAs U MPUKIAHAS CTOPOHBI MBIIUICHUS.
OOyuenue maTemMaTHKe Aa€T BO3MOXHOCTh Pa3BUBATh Y 00YYarONIUXCsl TOYHYIO,
parMoHAIBHYI0 U MHPOPMATUBHYIO pe4b, YMEHUE OTOMPATh HAMOOJIEe MOIXOSAIINE
S3BIKOBBIC, CHMBOJIMYECKHE, TpadUyecKue CPEeACTBA [JISl BBIPAXKEHUS CYXKICHUU H
HaIJISIAHOTO UX MIPEICTABIICHHUSI.

[Ipy u3ydyeHuM MaTeMaTUKH OCYIIECTBISETCS 00IIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEUCTBUTEIBHOCTH, IPEACTABICHUSIMU O TIPEAMETE U METOJaX MaTeMaTUKH,
WX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSX
MPUMEHEHUSI MAaTEeMaTUKH JIJI1 PEUICHUS HAYYHBIX U NPUKJIAAHBIX 3a/1a4.
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[IpuoputeTHbIMH LEASIMU OOy4YeHHs] MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:
dbopMHpOBaHKE IEHTPAIBHBIX MAaTEeMaTHYECKUX TMOHSITHHM (YHCIIO, BEIUYMHA,
reoMerpuyeckas (Qurypa, mnepeMeHHasi, BEpOSTHOCTb, (DYHKIIHS), 0O0eCrnedrBarOmUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHUs 00yYaIOIUXCs;

MoJIBeICHHE OOydYalIMXcd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEeMaTUKUA U OKPY’KaIOIIEr0 MUpa, TOHUMAHWE MAaTEMAaTUKH KaK 4acTu
o011e#l KyJabTyphl YEIOBEUECTBA;

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

dbopmupoBaHre (PYHKIIMOHATBHOM MaTEMaTUYECKOM TPAMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBJICHUS MAaTEMaTHYECKUX TMOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX >KM3HEHHBIX CUTYalUUSIX M NPH U3YYEHUH APYIUX YYEOHBIX MPEIMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMmynupoBaTh HUX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MaTE€MaTUYECKHE MOJEIM, MPUMEHITh OCBOEHHBIN
MaTeMaTU4YeCKUi anmapar Juisl PEIIeHHMs [PaKTUKO-OPUEHTUPOBAHHBIX  3aad,
MHTEPIPETUPOBATh U OLICHUBATh MOJyUYEHHBIE PE3YJIbTATHI.

OcHOBHBIE TUHUH COICPKAHUS TPOTPaMMBI 10 MaTeMaTHke B 5-9 kimaccax: «Hucma
U BBIUMCICHUS», «Anredpa» («AnreOpandeckue BBIPAXKEHUS», «YPaBHEHUS H
HEpaBEHCTBA), « DyHKIMN», «I'eoMeTpus» («I'eomeTpuyueckue GUrypsl 1 ©X CBOMCTBaY,
«M3MepeHne TeOMETPUYECKUX BEIUYHMHY»), «BeposTHOCTh M craTtucTukay. JlaHHbIE
JVHUM Pa3BUBAIOTCS MApaAJUIENbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYroii, a B TECHOM KOHTaKT€ U B3aUMOJICHCTBUMU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHUMIHAIBLHBIM
BonpocaMm  oOydaromigecss — OOpallaguch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMHU TOHATHUSMU W HaBBIKAMHU OCYIIECTBIIUIOCH ITOCJIENOBATEIBHO M
NOCTYINATEIbHO, C COOJNIOACHUEM MpPHUHIMIA PEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MaTeMaTHUECKHUX IMPEACTaBICHUN 00ydaromuxcs,
paciupsis ¥ yriyOssis e€, 00pasyst IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00s13aTEIbHBIM YYEOHBIM
peaMEeTOM Ha ypOBHE OCHOBHOTO 001iero odpaszoBanus. B 5-9 knaccax maremartuka
TPaJMIIMOHHO U3YYaeTCs B paMKaXx CJIEAYIONIUX Y9eOHbBIX KypCOB: B 5—0 Kiaccax — Kypca
«Maremarukay, B /-9 kinaccax — KypcoB «Airedpay (BKIrOYas 3JIEMEHTbl CTATUCTUKU U
Teopun BeposATHOcTe) u «l'eomerpus». Ilporpammoil mo MaremMaTHKE BBOJIUTCS
CaMOCTOSITENIbHBIN yueOHbIH Kypc «BeposSTHOCTh U CTATUCTHKAY.

OO6miee 4KCIIO 4acoB, PEKOMEHJOBAHHBIX MJI WM3y4YCeHHS MaTeMaThku (0a30BbIH
YpPOBEHb) Ha YPOBHE OCHOBHOTO 00IIero ooOpazoBanus, — 952 wyaca: B 5 Kiacce —
170 gacos (5 gacoB B Henelno), B 6 kinacce — 170 wacos (5 yacoB B Heziero), B 7 Ki1acce —
204 gaca (6 yacoB B Hejiento), B 8 kiacce — 204 gaca (6 yacoB B HeJeN0), B 9 kiacce —
204 gaca (6 yacoB B HEJIEIIO).
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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‘—IaIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCAMCTHBIX HW MPCAMCTHBIX
O6p&30BaTeJH>HBIX PE3YJIbTATOB OCBOCHHUA y‘{€6HOFO npecameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaTbl  OCBOEHUS  NPOrpaMMbl 10  MaTE€MaTUKe
XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

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, SIBJICHUH, IPOLEAYpP IPakJaHCKOr0 00111ecTBa (Hapumep, BbIOOPHI, 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  MAaTeMaTHYECKOTO
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, pEIICHUH, pacCyKIeHUH, YMEHHMIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpPHEHTAIMEH B IEATCILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MTPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YEJIOBEKa, MPHPOALI M OOIIECTBa,
NOHUMaHHEM MaTEeMaTHYSCKOW HAyKH Kak c(hephl YeIIOBEUECKOM eATeIIbHOCTH, ITAIOB
€€ pasBUTHS W 3HAYUMOCTH IS Pa3sBUTHS IMBHIN3AIMH, OBJIAJCHHEM S3BIKOM
MaTeMaTUKA M MaTeMaTH4YeCKOH KyJIbTYpOH Kak CpeJACTBOM TIO3HAHUS MHpa,

6
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OBJIaACHHUECM HpOCT@fIHIHMH HaBBbIKaMH HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTH,

6) pusnueckoe BocnuTaHue, (opMHpPOBaHHME  KYJIbTYPbl  3I0POBbS W
IMOIUOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbS,
BEJICHUS 3JI0pOBOro 00pasza >XKM3HHU (37I0pOBOE MUTaHUE, COANAHCHPOBAHHBIM PEXKUM
3aHITHH U OTABIXA, PETYJIIpHas (HU3UIecKasi aKTHBHOCTH), CHOPMHPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOEro IMpaBa Ha OWMOKY M TaKoro >K€ IpaBa APYroro
YeJI0BEKa;

7) IKOJIOTHYECKOe BOCTTUTAHME:

OpUEHTAIMEe Ha NPUMEHEHHE MaTEeMAaTHMYeCKUX 3HAHUW JUIsl pEUIeHHs 3aaad
B 00JIaCTH COXPAaHHOCTU 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 M3MEeHSIOIHMCS YCJIOBUSM COIUATBLHOM U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4YEpPE3 IPAKTUYECKYIO JEATEIIBHOCTh, B TOM YHUCJIE YMEHHE
YUUTBCS y APYTUX JIIOAEH, TpHOOpETaTh B COBMECTHOU JESATEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEEe HE U3BECTHBIX,
OCO3HaBaTh JE€(PUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYalUIO, BOCIPHUHHUMATH CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEILICHUS
U ercTBUsA, GOPMYIIMPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynbTaTte ocBOSHUS IPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpasoBanus y oOyuatomierocst OyayT copMUpOBaHBI METalPpEAMETHBIC PE3yJIbTaThI,
XapaKTEPU3YIOIIUECs OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATHBHBIMH  JEHCTBUSAMH W YHHUBEPCATbLHBIMHU
PEryIsTUBHBIMU JEHCTBUSAMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble JJoruueckue JelicTBUA:

BBIABJISATH 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, GOPMYJIHUPOBATH U MPEOOPA30BBIBAThH CYKICHUS: YTBEPAUTEIbLHbIE
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Y OTpHIIATEIIbHBIE, CIUHUYHBIC, YACTHBIC U OOIIHE, YCIIOBHBIC,

BBISBJISTE MaTEMaTHUCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IPOTHBOPCUHS
B (Qakrtax, JaHHBIX, HAONIOJECHUAX U YTBEPKACHHUSX, IMpeajaratb KPHTCPUH
JUISL BBISIBJICHUS 3aAKOHOMEPHOCTEH U IPOTUBOPCUHIA;

JieNIaTh BBIBOJIBI C UCIIOJIB30BAHUEM 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
peleHus1, BRIOMpaTh HanOoJIee MOIXOAIINA ¢ YIETOM CaMOCTOSITEIILHO BhIICICHHBIX
KPUTEPUEB).

ba3oBble nucciienoBarTe/ibCKue 1edCTBUSI:

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 MaTEMAaTHYECKOTO 0OBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO (OopMyNIHpoBaTh O0OOOIIEHHUS U BBIBOABI IO peE3yJibTaTaM
MIPOBEIEHHOTO HAOJIOECHHUS, UCCICAOBAHMS, 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  MH(OpMalMu,  JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh,  AHAJU3UPOBaTh,  CUCTEMATHU3UPOBaTb U  HHTEPIPETUPOBATH
MH(OPMAIUIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (GopMy mpeacTaBieHuss MHPOPMALMK U WILTIOCTPUPOBATH PEIIaeMble
3a/la4yl cCXeMaMu, JuarpaMMaMu, HHOHM rpauKkoil 1 ux KoOMOWHAIUSMU;

OLICHMBATh 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
eI IMU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX
N IMMCbMCHHBIX TCKCTAX, JaBaTh ITOSACHCHUA 110 XOAYy PCHICHUA 3a/1a9, KOMMCHTHPOBATDH
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MOJTyYEHHBIN pe3yIbTaT;

B XO0/€ OOCYXIEHHS 3aJaBaTh BOMPOCHl TO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOsieMbl, pelaeMoi 3a/ia4uu, BBHICKA3bIBAaTh HJIEW, HAILIETICHHBIC HA MOHMCK pPEIICHMUS,
COTIOCTABJIATh CBOM CYXICHHS C CYXJICHUAMH JAPYTUX YYaCTHUKOB JHAJIOTa,
oOHapyXHUBaTh Pa3IU4Me U CXOJICTBO MO3ULIUN, B KOPPEKTHOU dopMe hopMyIupoBaTh
pa3HOTJIacHsl, CBOM BO3PAKEHUS;

MPECTaBIATh PEe3yibTaThl PEUICHHUs 3aJaud, JKCIEpPUMEHTa, HCCIeI0BaHus,
IPOEKTa, CaMOCTOATENbHO BBIOMPATh (OpMaT BBICTYIUICHUS C Y4YETOM 3ajad
NPE3CHTAINN U 0COOCHHOCTEH ayTUTOPHUH;

MOHMMATD U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHIUBUYaIbHOU pabOThHI
IIPU PEIICHUU YICOHBIX MaTEMaTHUECKHX 3a7a9;

OPUHUMATh 1E€Jb COBMECTHOM JESITENBbHOCTH, IUJIAHUPOBATh OPTraHU3AIMIO
COBMECTHOU pabOTHI, paclpenemnsiTh BUIbl padboT, JOrOBAPUBATECS, OOCYKIaTh MPOIIECC
U pe3ynbTar paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOACH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYKIeHHUs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh paOOTHI U KOOPAMHUPOBATH CBOU
JEHCTBUS C APYTUMHU YIEHAMHU KOMAaH/Ibl, OIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHS.

PerynsitTuBHble YHUBEpPCaJbHbIe Y4eOHbIC ACHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTABJIAThH IUIaH, AJITOPUTM pEIIEHUs 3ajaud (UM ero 4acTb),
BBIOMpPATh CIOCOO pEIIEHHUA C YYETOM MMEIOIIUXCS PECYypCcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BAapUAHTBl PEIIEHUH C y4y&ToM
HOBOI MH(pOpMaLUU.

CaMOKOHTPOJIBb:

BJIAJETh CIOCO0AMHU CaMOINpPOBEPKH, CAMOKOHTPOJISI IMpoLecca M pe3ysbTara
pelieHnss MaTeMaTUYeCcKOH 3a1auu;

MpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH 33]auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWIAEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IOCTABIECHHON WEIU H
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTHXKEHHSI WU HENOCTH)KEHHS LeJId, HaXOIUTh
OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yNbTaThl OCBOCHMS MPOTpaMMbl MO MAaTEMaTHKE IMPEICTaBICHbI
1o rojiaMm oOy4eHus B CIEAYIOIIMX pa3zesiax MporpaMMbl B paMKaX OT/IEIbHBIX y4eOHBIX
KypCcOB: B 5—6 kjaccax — Kypca «Maremarukay, B /-9 Ki1accax — KypcoB «Anredpay,
«I"'eomeTpust», «BepOATHOCTb U CTATUCTUKAY.
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OEJIEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

MNOACHUTEJBHAS 3AIIMCKA

[IpuopuTeTHBIMM LEISIMU OOy4YEHHMs MaTeMaTuke B 5—0 Kiaccax SBISIOTCS:

MpoAOKeHHEe (HOPMHUPOBAHHS OCHOBHBIX MAaTEMaTHUYECKUX MOHSITUN (YHCIIO,
BEJIMYMHA, TeoMeTpuueckass ¢Qurypa), oOecrneynBaroOnMX MPEEeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHus 00ydaromuXCs;

pa3BUTHME MHTEJUICEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH 0O0ydJarommxcs,
NO3HABATEJIbHOM AaKTUBHOCTH, HUCCJIEIOBATEIbCKUX YMEHUH, MHTEpeca K H3YYECHHIO
MaTEeMAaTUKU;

NOJBEJCHUE OOyJarolMXcsd Ha JOCTYIHOM JJIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOILIETO MUPA;

(GopmupoBanne (GYyHKIUMOHAJIBHOW MaTEMaTHUYECKOM TI'PaMOTHOCTU: YMEHMS
pacno3HaBaTb MaTEMaTHYECKHE OOBEKThl B pEAIbHBIX KU3HEHHBIX CUTYyalUsX,
IPUMEHATH OCBOCHHBIE YMEHHUS JUIsl PELIEHUs IPAKTHKO-OPUEHTUPOBAHHBIX 3a]ad,
UHTEPIPETUPOBATh IOJYYEHHBIE pe3yJbTaTbl W OLEHHWBAaTh KX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYalUU.

OcCHOBHBIE JIMHHM COJEpKaHUsA Kypca MaremMaTuku B S5—6 Kiaccax —
apumeTnyeckass M TreOMEeTpUYecKas, KOTOPbIE Pa3BUBAIOTCS MapajljIeNIbHO, KaxKaast
B COOTBETCTBUU C COOCTBEHHOHM JIOTMKOW, OAHAKO, HE HE3aBUCUMO OJIHA OT JPYIOW,
a B TECHOM KOHTaKTE€ W B3auMOJAEUCTBUHU. Takke B Kypce MAaTeMaTHUKH IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMHU aireOpbl U ONUCATETbHONW CTATUCTUKH.

N3yuenne apuMeTHyeckoro MaTepuana HauMHAeTCs CO CHCTeMaTH3alud |
Pa3BUTHS 3HAHUN O HATYPAJIbHBIX YHCIIAX, MOTYYEHHBIX HA YPOBHE HAYAJILHOTO OOILETO
oOpazoBanusi. Ilpu 3TOM COBEpIIEHCTBOBAaHMUE  BBIYUCIUTEIBHONM TEXHUKU U
(dbopMHUpOBaHHE  HOBBIX  TEOPETUYECKMX  3HAHMM  COYETaeTcsl C  pa3BUTUEM
BBIUMCIIUTEIBHOM KYJIBTYpbl, B YaCTHOCTH C OOyd€HHEeM MpocTeHmuM npuémam
NPUKUAKA W OLEHKH PE3yJIbTaTOB BBIYMCICHHUNA. V3ydeHue HaTypalbHbIX YHCEN
npoaobkaeTcs B 6 Kiacce 3HaKOMCTBOM € HauaJIbHBIMU TIOHATUSIMU TEOPHH JEIIMMOCTH.

Hayano n3zydenusi 0OOBIKHOBEHHBIX U JICCSITHUHBIX IPOOEH OTHECEHO K S Kilaccy. ITo
NEPBBIN 3TN B OCBOEHUU ApO0EH, KOT/1a MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJIESIMH,
NOHATUSIMU TeMBI. [Ipr 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX APOOEH B MOJTHOM 00BEME
NPEAIIECTBYET U3YyUYEHUIO JNECATUYHBIX APOOEeid, 4To 11e51eco00pa3HO C TOUKHU 3PEHHUS

JIOTUKM M3JI0KEHHSI YHCIIOBOM JIMHMM, KOTJa IpaBuja ACUCTBUU C JECATUYHBIMU
ApOOSIMH MOXHO 00OCHOBATh Y€ M3BECTHBIMHU aJITOPUTMaMH BBITIOJHEHUs A€HCTBUN
C OOBIKHOBEHHBIMH JpOOSMU. 3HAKOMCTBO C JECATUYHBIMH JAPOOSIMU PACUIUPUT
BO3MOXKHOCTH ISl TIOHMMaHUsl OOYYaroIIMMHUCS MPHUKIAJHOTO MPUMEHEHHUS HOBOU
3aMucCy TpPU HM3YYEHUM JPYTUX NPEIMETOB U MPU MPAKTHUECKOM HCHOJIb30BAHUH.
K 6 xmaccy oTHecéH BTOpOW OJTalm B H3YYCHHH JApoOeil, T/Ie€ MPOUCXOIAUT
COBEPILIEHCTBOBAHKNE HABBIKOB CPAaBHEHUS M MIPeoOpa3zoBaHusi ApoOeil, 0CBOEHNE HOBBIX
BBIYMCIIUTENBHBIX aJTOPUTMOB, OTTAYMBAHWE TEXHUKU BBIYMCIICHHH, B TOM YHCIE
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3HAYEHUM BBIPAKCHUN, COJIEPXKAIMUX M OOBIKHOBEHHBIE, U JECATHYHBIE ApoOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, PACCMOTPEHUE MPUEMOB PEIICHUS 3a/1a4 Ha JpOoOHu.
B Hauyane 6 kiacca IpoOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOLICHTA.

OCOOEHHOCTBIO N3YUEHUS MOJIOKUTENBHBIX U OTPULIATENILHBIX YUCET SBIISIETCS TO, UTO
OHHM TaKXXE€ MOTYT pacCMaTpUBaThCs B HECKOJIBKO 3TaroB. B 6 kiacce B Hauane u3ydeHus
TeMbl «[lonoXuTeNbHbBIE U OTpULIATEIbHBIC YUCHIa» BbiAeIsieTcs noarema «lLlenbie uncinay,
B paMKax KOTOpOH 3HAKOMCTBO C OTpPUIIATEIIbHBIMU YHCIAaMH U JEHCTBUIMHU
C MOJIOKUTEFHBIMU U OTPHULIATEIIHBIMU YMCIIAMH TTPOUCXOIUT Ha OCHOBE COZIEP KATEIHHOTO
NOJIX0/a. DTO MO3BOJISIET HA JJOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIINUXCSI IPAKTUYECKH
CO BCEMHU OCHOBHBIMHU TMOHSTHSIMH TEMbl, B TOM YHCJI€ U C MpaBUIaMH 3HAKOB
NpY BBIIOJTHEHUHU apuPMETHUECKUX ACUCTBHA. 3yueHre paroHabHBIX YHCEeN Ha 3TOM He
3aKOHYUTCS, @ OyJEeT IPOAOHKEHO B Kypce anreOpsl / Kiiacca.

[Ipu oOyueHMM peuIeHUI0 TEKCTOBBIX 3adau B 5—0 KiaccaXx HCIOJIb3YIOTCA
apumernyeckue npuémel pemreHus. [Ipu oTpaboTKke BHIUNCIUTETHHBIX HABHIKOB B 5—6
KJIaccax pacCMaTpPUBAIOTCS TEKCTOBBIC 3a7aUM CICAYIONIMNX BUOB: 3a/1a4H HA TBUKCHHE,
Ha YacCTH, Ha TIOKYIIKH, Ha padOTy U IPOU3BOAUTENBLHOCTb, HA MPOLICHTHI, HA OTHOILIECHUS
u nponopuun. OOydaromuecs: 3HAKOMSTCS ¢ MpUEMAMH PelIeHus 3a1ad mnepedbopom
BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh ¢ MH(pOpMAIMEH, NpeacTaBIeHHON B Gopme
TaOJIUI WU AUarpaMm.

B nporpamme yueOHoro kypca «MaremaTtuka» MNpeaycMOTpeHO (OpMHUPOBaHUE
IPOMNEACBTHUECKUAX aNreOpanueckux mpeacTaBieHnil. bykBa kak CUMBOJI HEKOTOPOTO
YHUclia B 3aBUCUMOCTA OT MaTeMaTHYECKOTO KOHTEKCTa BBOAMTCS TOCTETIICHHO.
BykBeHHass CHMBOJMKa LIMPOKO HCHOJB3YETCS MPEXIe BCEro Ui 3alucu OOUIUX
YTBEPXKACHUIA U TIPEIOKEHHMI, (POPMYJI, B YACTHOCTHU JIJISl BBIYMCICHUS TEOMETPHUIECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTEIISI» YUCIIA.

B nporpamme ydeObHoro kypca «Maremartuka» TpeACTaBlIeHA HArJsAHAS
reoMeTpHsl, HalpaBlieHHas Ha pa3BUTHE OOPa3HOTO MBIIIJICHUS, TPOCTPaHCTBEHHOTO
BOOOpaXeHus, U300pa3UTENbHBIX YMEHUN. DTO BAXKHBIN ATall B U3yYEHUU T€OMETPHUH,
KOTOPBI ~ OCYIIECTBJISIETCS] HA  HATISJHO-TIPAKTHYECKOM  YpOBHE,  OMHPAETCs
Ha HarsIIHO-OOpa3HOe MbIUUIeHHWE oOydvaroumuxcs. boinblias posib  OTBOJUTCS
MPAKTHYECKOHN JAeSTeNbHOCTH, OTBITY, SKCIIEPUMEHTY, MoAenupoBannto. O0ydaromuecs
3HAKOMSITCS C T€OMETPUYECKMMHU (pUrypamMu Ha IJIOCKOCTH U B IPOCTPAHCTBE, C HUX
NPOCTEHIIMMU  KOH(MUTYparusIiMHi, ydarcs Hu300pakaTb WX Ha HEJIMHOBAHHOW W
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTEHIe CBOMCTBA. B mporiecce uzydeHus
HATJISIAHOW TEOMETPUHW 3HAHUS, MOJYYCHHbIE OOYJaroUIMMUCS Ha YpOBHE HAYaJIbHOTO
o01ero 00pa3oBaHusl, CHCTEMATH3UPYIOTCS M PACITUPSIIOTCA.

CornacHo yueOHOMY IUTaHy B 5—6 Kilaccax U3y4aeTcss HHTETPUPOBAHHBIN IpeMeT
«MartemaThKa», KOTOPBIA BKJIIOYAaeT apu(METHYECKUH Marepual M HarjasaHyIo
TEOMETPHIO, & TaKKe MPOIEACBTUUCCKUE CBEICHUS M3 anreOpbl, SJIEMEHTHI JIOTUKA U
Hayvajia OMUCcaTeNIbHOM CTaTUCTHKHU.

OO111ee yKco 4acoB, peKOMEHA0OBAHHBIX IS U3yueHUsl MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 gacos (5 vacos B Hefieno), B 6 kiacce — 170 yacos (5 yacoB B HeseIi0).
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COAEPKAHUE OBYUYEHUA
S KUIACC

HarypaJjibHble yHc/Ia ¥ HYJIb

HartypaneHoe wuymcno. Psn HartypanbHbix uymcen. Yucno 0. HM3o0paxenue
HaTypaJIbHBIX YMCENl TOUKAMH Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOIA.

[To3unmonHas cucrema cyucieHusa. PumMckas Hymepauus Kak [OpHUMEP
HETMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [lecaTHUHas cucTeMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCEJ, CPAaBHEHHE HATYPAJIbHBIX YHCEI C HYJEM.
CrnocoObl cpaBHeHUs. OKpyTIeHNE HATYPaIbHBIX YUCEIL.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJIA IPH CIOKEHUU. BrlunTanue kak
nercTBrUe, o0paTHOE CIOKEHHIO. YMHOKEHUE HATypalbHBIX YHUCEN, CBOMCTBA HYJS U
CAVHMIBI TpU YMHOXKEeHUHM. J[leneHue kak JelcTBUe, OOpaTHOE YMHOXKECHHIO.
KoMmnoHeHThl neicTBUM, CBA3b MEXIy HUMU. [IpoBepka pesynabTara apumMeTu4ecKoro
nevictBus. IlepeMecTuTeNbHOE M COYETATENBHOE CBOWCTBA (3aKOHBI) CIIOXKEHUS U
YMHOXEHHUS, paCIpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

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

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

CreneHnp ¢ HaTypaJIbHBIM ITOKa3aTeJIeM. 3allMCh YKCJIA B BUJIE CYMMBI pa3psIHbIX
cllaraeMbIx.

UucnoBoe BbIpakeHHE. BpIUnCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUM, MOPSAOK
BBIITOJIHEHU JEeUCTBUU. VCHOMb30BaHWE NPU BBIYMCIICHUSAX IIEPEMECTUTEIBHOTO U
COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOXEHUS, PaclpeeIuTebHOIO
CBOWCTBA YMHOKEHUSI.

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

npobu. [lpaBunbHble W HempaBuibHBIE ApoOu. CmenraHHas IpoOb, MpeCTaBIICHUE
CMEUIaHHOW ApoOM B BHUJIE HENMPaBUIBLHOW APOOM M BBIJEICHUE LEJIOW YacTH 4YMciia
U3 HempaBWIbHOU JpoOu. M3o0pakeHue apoOeil ToUYkamMu Ha YHUCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO Apobu. Coxpamienue apoOei. IlpuBeaenue npoOu K HOBOMY
3HameHaTeno. CpaBHeHUE qpoOei.

CnoxxeHrie W BBIYMTAHHE IpoOed. YMHOXKEHWE W JieJieHue npoOeid, B3anmMHO-
obOparnble 1pobdu. HaxoxaeHne 4acTy 1e0ro 1 1eIoro 0 €ro YacTH.

Hecstuunas 3amuch gpoOeit. IlpencraBieHue aecsaTUYHOM JpoOW B BHIE
00bIKHOBeHHOU. M300paxeHue NeCATUYHBIX NIpoOel TOYKaMH Ha YUCJIOBOW MPSIMOM.
CpaBHeHHE JECATUIHBIX APOOCH.

Apudmernueckue NEUCTBUS C ACCITUYHBIMU Ap0o0siMU. OKpyTIIeHUE MECATUYHBIX
JpOOeH.
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PenieHne TeKCTOBBIX 32124

Pemenne TEKCTOBBIX 3a7a4 apu(PpMETHUSCKUM CIOCOOOM. PereHue mormyeckux
3aia4. Pemenue 3amad mepeObOpoM BCeX BO3MOXKHBIX BapuaHTOB. Vcmosib3oBaHMe
IIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemienue 3agau, cogepxaiinx 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, PacCTOSIHHE, II€HA, KOJUYECTBO, CTOMMOCTh. EIWMHUIIBI HU3MEPEHUs: MacChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBS3b MEXIY €IUHUIIAMU U3MEPEHUS
KaK10 BEJIMYUHEI.

Pemenrie oCHOBHBIX 3a/1a4 Ha IPOOH.

[Ipencrapienue NaHHBIX B BUAE TAOUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsigaele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YrOJI, JOMaHasi, MHOTOYT'OJIbHHUK, OKPY’KHOCTb, KpYT. YTOI. [IpsAMOM, OCTpBIi, Tynou
Y Pa3BEPHYTHIN YTJIbI.

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

Harnsaaele mnpencraBiaeHuss o @Qurypax Ha IUIOCKOCTH: MHOTIOYTOJIBHUK,
pSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYP.

N3obOpaxkenune ¢uryp, B TOM uucie Ha kietdato Oymare. Iloctpoenue
KOH(UTypaluii U3 4acTei npsiMoil, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIETYaTOM Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH U YIJIOB NMPSMOYTOJIbHUKA, KBAAPATa.

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

Harnsaaele mpenctaBieHus O NPOCTPAHCTBEHHBIX (Urypax: MNPSIMOYTOJIbHBIN
napajuienenunesn, Kky0, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napamenenunena. Coznanue Mojeneil MHOrOrpaHHUKOB (U3 Oymard,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHUAIIOB).

O0BEM PAMOYTOJIBHOTO Napajuiesenumnena, Kyoa. Enuauibl usmepeHus: oobéma.

6 KJIACC

HarypaJjbHble yuciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMU HATYPAIbHBIMH YHUCIIAMHU.
UwucnoBbie BBIPAKEHUS, MOPSIOK JNCUCTBHUM, MCTOIb30BaHHE CKOOOK. Mcmonp3oBaHue
MPA BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOWCTB CIOXKEHUS U
YMHOXEHUSI, pACIpPEICIUTEIIbBHOTO CBOMCTBA YMHOXEHUS. OKpyriieHUE HATypalbHBIX
YHUCEIL

JlenuTenu ¥ KpaTHbIE YKCIia, HAUOOIBIITUN OOIINIA IeTUTEh U HauMEHbIIee oll1ee
KpaTHoe. JleauMoCcTh CyMMBI U POU3BEAEHHUS. JleleHrne C OCTaTKOM.
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Apoon
OObIKHOBEHHAsT JIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IapoOei.

CpaBHeHUe U ynopsnouMBaHuEe ApoOeil. Pemienuwe 3agad Ha HaxOXJEHUE YacTH
OT MEJIOr0 M LEeJIoro mo ero 4actu. JIpoOHoe YHcio Kak pe3yiapTaT JCJICHHS.
[IpencraBnenne necaTHUHON ApoOM B BUAE OOBIKHOBEHHOW APOOM M BO3MOKHOCTH
MpeACTaBlIeHUs] OOBIKHOBEHHOW ApoOM B BHUAE JecATUYHOW. JlecsTuuHble IpoOu U
MeTpUyecKass cuctema Mep. Apudmernyeckue ACHCTBUS M YHUCIOBbIE BBIPAXKECHUSA
C OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

OtHotuenue. Jlenenue B JaHHOM OTHoleHnu. Macmra0, nponopuus. [Ipumenenne
IIPONIOPLIAN NPH PELICHUH 3aa4.

[Tonarue npoueHta. BplunciieHHe NpOLEHTa OT BEJIWYMHBI U BEIWYMHBI O €€
OpOLEHTY. BrlpakeHue TMPOLIEHTOB JAECATHUYHBIMU JpoOsMu. Pemenue 3amay
Ha NPOLIEHTHI. BbIpa)keHne OTHOLIECHHS BEJIMYUH B IPOLICHTAX.

IHoJsi0:kUTENBHBIE M OTPULIATEIbHBIE YN CJIA

[TomoxurenbHple W oTpuuarenbHble yucna. llensie uyncma. Mopyne 4wucina,
reoMeTpudeckas HHTepHIpeTanus Moayis urcia. M3o0pakeHne yuces Ha KOOPAMHATHOM
npssMoir. UucnoBble npoMexxyTku. CpaBHEHHE 4Yucell. ApU(PMETHUYECKHE JICHCTBUS
C TIOJIOKUTEJIbHBIMU M OTPULIATEIIbHBIMU YHUCIIAMH.

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

bykBeHHbIE BbIpAKEHUS

[IpumeHeHne OyKB aJi 3allMCH MaT€MAaTUYECKHX BBIPAKEHUNW U MNPEIJIOKEHUU.
CpoiictBa apudMeTHuecKux JeHCTBUNA. bDyKBEHHBIC BBIPAKEHHS U  YHCIIOBBIE
IIOJICTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMyINbl MEpUMETpa M IJIOMIAAM MPSAMOYTOJIbHUKA, KBajapaTa, o0bEMma
napajijiesienunena u Kyoa.

Pelienue TeKCcTOBBIX 3314

Pemrenne TekCTOBBIX 3ada4 apu(@METHUCCKHM CIIOCOOOM. PerreHue Jormveckux
3amad. Pemenue 3amay nepebopoM BCeX BO3MOKHBIX BapUAHTOB.

Pemrenue 3agay, copepxaimx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJIMYMHBI: CKOPOCTb,
BpEMsl, PacCTOsIHUE, 1IEHa, KOJIMYE€CTBO, CTOUMOCTD, POU3BOAUTEILHOCTD, BpEMSs, 00BEM
paboTel. EquHuLIBI U3MEPEHUs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKIy €IMHUIAMHA U3MEPEHHUSI KaXK10M BETNYUHBI.

Pemrenune 3amay, CBs3aHHBIX C OTHOIICHUEM, IPOMOPIUOHAUIBHOCTHIO BEJIWYHH,
MPOIICHTAMHU; PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOIICHTHI.

Onenka © TPUKUIKA, OKpyryeHWe pesynbTata. CocTaBieHne OYKBEHHBIX
BBIPAKECHUH T10 YCIOBUIO 3aJa4H.

[IpencraBienre JaHHBIX C TOMONIBIO Tabmui, W auarpamMm. CronOuatbie
JAArpaMMbl: YTEHHUE U ITOCTPOEHKE. UTEHUE KPYTrOBBIX JUAarpaMm.
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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,
NEePNEHANKYIISIPHBIE IPsiMble. MI3MepeHne pacCTOSHUN: MEXKTY IBYMs TOYKaMH, OT TOUKH
110 TPSIMOM, IJIMHA MapLIpyTa Ha KBaJAPATHOU CETKE.

N3mepenre © MOCTPOEHHWE YIJIOB C IOMOIIBK  TpAaHCIOPTHpA. Buubl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYNOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YeThIPEXYTOMBHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. [IpIMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOMCTB CTOPOH, YIVIOB, JuaroHaned. WM3oOpaxenue
reoMeTpudecKkux ¢GUryp Ha HEJIMHOBAHHOW Oymare ¢ HCIOJIb30BaHUEM LHUPKYIIH,
JMHENKH, yrolbHUKa, TpaHcnopTupa. [loctpoenuns Ha kiieTyaToil Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmkEénHoe n3mepenue mwiomanad GUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxénHoe naMepeHue JIMHbI OKPYKHOCTH, IIJIOLIAIA KpyTa.

CummeTpus: HeHTpalibHasA, OCEBas U 3epKaJIbHAsI CAMMETPHH.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsansle npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: napajiesenunes, Kyo,

npusMa, nupamuia, KOHyc, HUIMHAP, map U chepa. M300pakeHne npocTpaHCTBEHHbBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOIPAHHUKOB, HUIUHAPA U KOHYca. Co3aaHue Moaenen
IPOCTPAHCTBEHHBIX (PUryp (13 Oymaru, MpoBOJIOKH, IJIACTUIIMHA U IPYTUX MAaTE€pPUasIOB).

[Tonsatue o00BEMaA, enuHUIBI H3MepeHus o00bEMa. OO0BEM MPSAMOYTOJBHOTO

napajienenumnena, 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 HATYpaJIbHbIE UYMCJIA, CPABHUBATH B MPOCTEUIIMX
CiTy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIC TPOOH.

CoOTHOCUTDH TOUYKY Ha KOOPJAMHATHOW (YUCIIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €i
YUCJIOM M W300pa)kaTh HaTypalbHbIE YMCIa TOYKAMHU Ha KOOPJIMHATHOW (YMCIIOBOM)
IIPSMOM.

Bemmonuare  apudgMernueckue — JEWCTBUS € HATypaJIbHBIMU  YHCJIaMH,
C OOBIKHOBEHHBIMU APOOSMHU B MIPOCTECUIITUX CITydasiX.

BrInosHATE IpOBEPKY, IPUKUJIKY PE3YIbTAaTa BEIUUCICHUI.

OKpyrasTh HATypaJbHbIE YHCTA.
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PenieHne TeKCTOBBIX 32124

Pemarp TekcToBble 3amauM  apUPMETHUYECKMM CIOCOOOM M C IOMOIIBIO
OpPraHM30BaHHOI'O KOHEYHOTO Iepedopa BceX BO3MOKHBIX BapUAHTOB.

Pewate 3amaun, cogeprkanme 3aBUCUMOCTH, CBS3BIBAIOLINE BEJIMYUHBI: CKOPOCTH,
BpEMSI, paCCTOSIHUE, 11€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3allMCH, CXEMbI, TAOIHIbI, 0O003HAYEHUS NPH PEIICHUU
3ajau.

[lonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU H3MEPEHUS: LIE€HBI, MAcChl, PACCTOSHUA,
BPEMEHM, CKOPOCTH, BBIPAKATh OJITHU €IUHULIBI BEIMUUHBI UEPE3 APYyTHUE.

W3Bnekatb, aHaIM3UpOBaTh, OICHMBATh HH(POPMAIUIO, MPEICTABICHHYIO
B Tabiuile, Ha CTOJIOYATON JuarpamMme, HHTEPIPETUPOBATH MPEACTABICHHBIC JTaHHBIC,
UCITI0JIb30BaTh JIAHHBIE ITPU PELICHUU 3a]1a4.

Harasiinas reomerpust

ITonp30BaThCA r€OMETPUYECKUMU IMOHATUAMMU: TOUKA, IIPsAMast, OTPE30K, JIyd, yIodl,
MHOI'OYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTs mNpUMEPHI OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEKIUX (opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIVIaMU: BEpLIMHA CTOPOHA,
C MHOT'OYI'OJIBHUKAMU: YIr'oJl, BEPIINHA, CTOPOHA, JUaroHajib, C OKPY>KHOCTBIO: paanyc,
IAaMETp, LEHTP.

N300paxaTh N3y4eHHbIE TEOMETPUUYECKHUE PUTYPBI HA HETMHOBAHHOM M KJIETYATON
OyMare ¢ MOMOUIBIO HUPKYJISI U TUHEHKH.

Haxomuth nOivHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C TMOMOIIBIO

JIMHEWKH, CTPOUTH OTPE3KHU 3aJaHHOM JIUTMHBL; CTPOUTH OKPY’KHOCTh 3aIaHHOTO PaJnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MPSMOYTOJIBHMKA, KBaapara I UX
IIOCTPOCHMS, BBIYMCIICHUS ILIOIIAAN U IIEpUMETpA.

Bbluucnsate nepuMeTp W IUIOWIAAL KBajapaTa, NpsIMOYTOJbHUKA, Quryp,
COCTaBJICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM Yucie (Uryp, n300pa>kEHHBIX Ha KJIETYATOM
Oymare.

ITonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€AUHULIAMM U3MEPEHUs JUIMHBI,
IJIOIAIN; BBIPAKATh OJJHUA €IMHUIIbI BEJIMYMHBI Yepe3 IPYyTHE.

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

Boruncnsate 00bEM KyOa, mnapajuienenunena Mo 3aJaHHBIM  HM3MEPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpEHUs 00bEMA.

Pemlare HecnmokHbBIE 3alaud  HA M3MEPEHUME TE€OMETPUYECKUX  BEJIMYUH
B IIPAKTUYECKUX CUTYaLIMSIX.
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[IpeameTHBIE pE3yabTAaThl OCBOCHUS TPOrPAaMMbI y4E€OHOTO Kypca K KOHILY
o0yueHus B 6 KJacce:

Yuciia 1 BbIYUCICHUSA

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

CpaBHUBATH U YIOPSAJOYUBATS LI€TIbIC YMCIA, OOBIKHOBEHHBIE U JECITHUHBIE APOOH,
CPaBHMBATB YMCJIA OJTHOTO U PA3HBIX 3HAKOB.

BrImonHsATe, coueTasi yCTHBIE M MMCbMEHHBIE TPUEMBI, apu(METHIECKIE TeHCTBUA
C HAaTypaJbHBIMU M LEJIBIMU YHUCIIAMH, OOBIKHOBEHHBIMH U JECATHUYHBIMH APOOSIMH,
ITOJIO’KATEJIBHBIMU U OTPULIATEIIBHBIMU YHCIIAMM.

BprunciATh 3HaYEHUs YUCIOBBIX BBIPAKECHUM, BBIIOJIHATH IPUKUAKY U OLICHKY
pe3ysibTaTa BBIYMCIECHUH, BBIIOJIHATh MPEOOpa30oBaHMsI YHCIOBBIX BBIPAXKEHUHN
Ha OCHOBE CBOWMCTB apu(PMETHUECKUX JIEUCTBHM.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €I YHCIOM H
n300paxkaTh YMCJIa TOYKaMU Ha KOOPJAWHATHOM MPsIMOW, HAXOAUTh MOJYJIb YHCIIA.

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 TEPMHHBI, CBSI3aHHBIE C 3aMHMCBIO CTEIEHU 4YHCIIA,
HaxOJWTh KBaJpaT M KyO dYHCIA, BBIUMCIATH 3HAUCHUS YHCIOBBIX BBIPaKCHUH,
COJICpIKAIlUX CTETICHH.

[Tonp30BaThCs TpPU3HAKAMM JEIMMOCTH, PaCKJIaJbIBaTh HATypajbHbIE 4YHUCIA
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 BBIPQXXCHUM, OCYIIECTBIIAS HEOOXOIUMBIC ITOACTAHOBKHU M IIpeoOpa3oBaHusI.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TeKCcTOBBIX 32124

Pemats MHOTOIIarOBBIE TEKCTOBBIE 331a4H apU(PMETUUECKUM CIIOCOOOM.

Pemarp 3amaun, cBA3aHHBIE C OTHOIIEHHEM, MPOMOPLUOHAIBHOCTHIO BEJIMYUH,
MPOIIEHTaMH, PEIlaTh TPU OCHOBHBIC 3a/1a4M HA JPOOH U MPOLICHTHI.

Pematp 3amaun, comeprkaiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpeMsi, pacCTOSHUE, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIHLHOCTb, BpPEM,
o0béma pabOTHI, HCHONB3YyS apUPMETHUECKUE JEHCTBUS, OLCHKY, MNPUKUIKY,
M0JIb30BaThCS €AMHUILIAMU U3MEPEHUS] COOTBETCTBYIOIUX BEJTUYHH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHUS TI0 YCIOBUIO 33a4H.

17



denepanbHas pabouas nporpamma | Matemaruka. 59 kimaccel (0a30BbIli YPOBEHB)

W3Bnekats nHPOpMAIIHIO, TPEICTABICHHYIO B TaOIUIIaX, HAa TUHEHHOM, CTOI0YaTON
WM  KPYroBOM JuarpaMmax, HHTEPHPETUPOBATh  MPEACTABICHHBIE  JIaHHBIC,
MCIOJIb30BaTh JAHHBIC IIPU 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.

N300paxxaTh ¢ MOMOIIBIO HUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeT4aTol Oymare M3y4deHHbIE IJIOCKHE reoMeTpuueckue (Urypbl U KOH(QUTYpaIuH,
CUMMETpUYHbIE (DUTYPBHI.

[Tonb30BaTbCAd TE€OMETPUUYECKUMHU MOHATUSIMH: PABEHCTBO (UTYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMUHOJOTHIO, CBSA3aHHYI0 C CUMMETpPUEH: OCb CHMMETPHUH, LIEHTP
CUMMETPHHU.

HaxonuTth BeIMYHUHBI YTIIOB U3MEPEHUEM C IOMOUIBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI
3aIaHHON BEJIMYMHBI, IOJIB30BAaThCA IMPU PEIICHUM 337ad IpajyCHONM MEpOW YIJIOB,
pacro3HaBaTh HAa YEPTEKAX OCTPBIM, IPSMOM, pa3BEPHYTHIN U TYIION YIJIbI.

BbluucnsaTe  JUIMHY JIOMaHOM, TNEpUMETP MHOIOYTOJbHUKA, IOJb30BAaThCS
€AVHUIIAMU W3MEPEHMS UIMHBI, BbIpaXaTb OJHM E€IMHMIBI U3MEPEHUS [UIMHBI Yepes
JpyTHE.

Haxonnutb, HCHoOnb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMs
TOYKaMH, OT TOYKH 10 IPSIMOM, UTMHY MTyTH Ha KBAJIpaTHOU CETKeE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pa3OueHne Ha  NOPSAMOYrOJIBHUKKA, Ha  paBHble  (UIYphl, JOCTpauBaHUE
N0 TMPSMOYTOJIBHMKA, I10Jb30BATHCSI OCHOBHBIMHM €IMHULIAMH W3MEPEHHMs ILIOLIA/IH,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IIOIIAIN YepEe3 IPYyTHe.

Pacrio3naBaTh Ha MOJENAX M M300pKEHUSAX MNUpPaMHUIy, KOHYC, LMJIUHJIP,
MCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTs Ha KJIeTUaTol Oymare mpsiMOYToJIbHbBIN MapaslieeuIne].

Boruucisate 00bEM  MPSMOYToNbHOTO Mapajiefenunena, Ky0a, IMOJb30BaThCA
OCHOBHBIMM €TUHUIIAMH U3MEpPEHUsi 00bEMa;

Pemate HecHOXHbBIE 3aJa4d  Ha HAaxOXKJIEHUE TIE€OMETPUYECKHUX BEIUYHH
B [TPAKTUYECKHUX CUTYyaLUX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KUIACC
HaumenoBanue paznena |Konnuectso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YYAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
HartypansHbie uncna. 43 Hecarnunas Yurarth, 32alIUCHIBATH, CPABHUBATDH HATYPAJIbHbBIC YHCIIA;
[lelicTBHS ¢ HATYpaTbHBIMU CHUCTEMA CUHCJIEHUS. | MPeAJIaraTb M 00CYKIATh CIIOCOObI YIIOPSIOUYMBAHUS YHACEIL.

qHCJlaMHu

Psan HaTypanpHBIX
YHUCE.
HarypansHbii psa.
Yucno 0.
HatypanpHble uncia
Ha KOOPAWHATHOU
MPSIMOU.
CpaBHeHue,
OKpPYIJICHUE

HATypaJIbHBIX YU CETL.

Apudpmernyeckue
JICUCTBUS

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

N300paxkaTh KOOPAUHATHYIO MIPSMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBaTh cBOMCTBA HaTYpaJIbHOTO psifa, ynucen 0 m 1
IIPU CJIOKEHUU U YMHOKCHUHU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUSI HATYPAIbHBIX YHCEIL.
BoinoiHATHL apupMeTHyecKue 1ecTBUS C HATyPAIbHBIMU
YUCJIAMU, BBIYHUCJISATH 3HAYCHUS YHMCIIOBBIX BBIPAXKEHUN

CO CKOOKaMH U 6e3 CKOOOK.

3anucbIBATH NIPOU3BE/ICHUE B BUJIE CTEIICHU, YMTATH
CTETICHU, HCM0JIb30BATh TEPMUHOJIOTUIO (OCHOBaHUE,
MOKAa3aTellb), BLIYUCIAATH 3HAYEHUS CTCTICHEH.

BbINoJIHATH NPUKUIKY U OLEHKY 3HaUYCHUM YUCIIOBBIX
BBIPAKEHUI, MPEAJIATaTh U IPUMEHATHh NPHUEMbI IPOBEPKH
BBIUYKCJICHUN.

HNcnosb30BaTh NPH BHIYUCIEHUSIX IEPEMECTUTEIBHOE U
COYETATEJIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUSI,
pacnpenenuTeIbHOE CBOMCTBO YMHOXKEHNUS; (POPMYJIHUPOBATH
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ITepemecTurensHOE
Y COYETATEIbHOE
CBOMCTBA CJI0KEHUSA
1 YMHOKEHUSI,
pacIpeeTuTeIbHOe
CBOMCTBO
YMHOKEHHS.
Jemurenu u
KpaTHBIE YUCTIa,
Pa30KEeHNE YUCa
Ha MHOKHUTEJIH.
Henenue

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

CreneHns ¢
HaTypajibHbIM
MOKa3aTeIIEM.
Yucnosbie
BBIPAYKCHHUS;
MOPSIAOK IEUCTBUM.
Penienue TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKHe

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 JICIIUTEJIN 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 OCTATKU OT AEJICHUS U HETIOJIHOE
YacTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

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

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

Pemath TekcTOBBIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCIO0JIb30BAaTh 3aBUCMMOCTH MEXTy BETUYMHAMU (CKOPOCT,
BpEMsl, paCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3aa4H,
nepedopMyTHPOBATH YCIOBHUE, M3BJIEKATH HEOOXOUMBIC
JTaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAYy BEJIUUYNHAMHU,
CTPOUTH JIOTUYECKYIO LIENTOYKY PACCYKIACHUM.
MoaeanpoBarb X0/ pEIICHUA 3aJ]a4u C HOMOIIBIO PUCYHKA,

20



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

JICNCTBUS,
Ha IBIDKCHUC U
MOKYIKH

CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3dupaTh, OMEHUBATH PA3IIMYHBIE PELICHUS,
3aMKCH PEUIEHUI TEKCTOBBIX 3a/1ay.

Kpuruyecku oueHMBaTh MOJYYEHHBIN PE3yJIbTAT,
OCYLLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OIINOKH.

PemaTp 3a7aun ¢ momMoIibio nepedopa Bcex BOZMOKHBIX
BapUaHTOB.

3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETHKU

Harnsannas reometpus.
JIvHUYM Ha TOCKOCTH

12

Touka, npsmas,
OTPE30K, JTyY.
Jlomanas.
N3mepenune nimHbI
OTpe3Ka,
METpUUYECKHUE
€IMHULIBI
WU3MEPEHUS JJTUHBI.

OKpy HOCTb U KPYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEWN.
VYron. [psamon,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBI.
N3mepenue yrios.

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONUCHIBATD,
UCIIOJIB3Ys TEPMUHOJIOTHIO, U H300pakaTh 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 33JaHHOM JJIMHBI, YTOJ,
3a/IaHHOM BEJIMUMHBI, OTKJIAABIBATD IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33IaHHOTO pajuyca.
N3006paxath KOHPHUTypaLHH TEOMETPUIECKUX (PUTYP

13 OTPE3KOB, OKPY>KHOCTEW, UX YaCTEH HA HEJIMHOBAHHOMN U
KJIeTUYaToi Oymare; mpeajaraTb, OMUCHIBATh U 00CYKAaTh
CI0CO0bI, AJITOPUTMBI IOCTPOCHHUS.

Pacno3naBaTh ¥ n300pakaTh Ha HEJIMHOBAaHHON 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;
BBIPAKaTh JUIMHY B PA3JIMYHBIX €IMHULAX U3MEPEHUSI.
HccaenoBath GUrypsl 1 KOHQUTypauu, UCIONb3Ys
1U(pPOBBIE peCcypChl

OOBIKHOBEHHBIE 1pOOU

48

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

MopeanpoBaTthb B rpauecKoil, IpeIMEeTHON (opMe,

C ITOMOILIBIO KOMIIBIOTEPA ITOHATHS U CBOWCTBA, CBSI3aHHBIE

¢ OOBIKHOBEHHOM JPOOBIO.

YuraTh M 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApO0OH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS APOOECH.

N3006paxaTh 0OBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPAMHATHOM NMPSIMOK; MCIOJAb30BATH KOOPIMHATHYO
NPSAMYIO JJ11 CPAaBHEHUSI IPOOEH.

D®opMyIHPOBaTH, 3aNIUCHIBATH C MOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO IpoOH; MCIOJIb30BATh 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 JPOOSMU; 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 Apo0sX, NPUBOAUTH 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 UX CXOJICTBA U Pa3/INYHsl.

MopaeaupoBarb X0 PEIICHU 3aa41 ¢ TOMOUIBIO 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 OIIMOKH.
3HAKOMHUTBCS C UCTOPHUEi pa3BUTHS apUPMETUKU

Harnsanas reomerpust.
MHOroyrojasHUKH

10

MHOTroyrojbHUKH.
YeTsIpEXYroIbHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
ITpakTryeckas

OnucbIBaTh, HCMOJIB3YS TEPMHUHOJIOTHIO, M300PAKATH

C IIOMOILBIO YEPTEKHBIX HUHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTHL NpUMeEPbI 0OHEKTOB PEATLHOTO MUPA, UMEIOIIIUX
(GbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBAPaTa,

23



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

pabota
«ITocTpoenne
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMU

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

TPEYTOJIBbHUKA, OLCHUBATDH UX JIMHENHBIE PA3MEPBI.
Ber4ucjasTh: IepuMeTp TpEeyrojabHUKA, 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
VICTHHHBIE U JIOXKHBIE BBICKA3bIBAHHS O MHOTOYT OJIbHUKAX,
NPUBOJANTH NPUMEPBI 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 HAaXOAUTh UX IUIOIA/b, pa30uBaTh
(Gurypsl Ha PSMOYTOJILHUKY U KBaJAPAThl U HAXOAUTh UX
IIJIOILA/b.

BripaxaTh BeJIMUMHY IUIONIAU B PA3JIMYHBIX €IMHULAX
MU3MEPEHUS METPUUECKON CUCTEMBI MED, IOHUMATDH U
HCIO0JIb30BATh 3ABUCHMOCTH MEXIy METPUYECKUMU
€AUHULAMU U3MEPEHUS TUUIOIIAIH.
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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,
YNTATh U 3aNMCHIBATH, CPABHUBATHD JICCATUYHBIE ApOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxaTth necaTUYHbIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BoISIBASITH €X0ACTBA M PA3JIMUMs TPABIIT apUPMETHIECKUX
JEWCTBUH C HATYPAIbHBIMHU YUCJIAMU U JECATUYHBIMU
JIpoOsiIMU, OOBACHSTH UX.

BoInosHaTh apudmMeTndecKkue 1eMCTBUS C IeCITUIHBIMU
JTpoOsSIMU; BHINOJIHATH NPUKWAKY U OLEHKY pe3yibTaTa
BBIYMCIICHUM.

IIpumeHsTH cBOCTBA apuPMETHIECKUX JEHCTBUN

JUISL palliOHAIN3alUU BEIYUCIEHUH.

I[IpuMeHATH NPAaBUJIO OKPYIJIEHHUS JCCITHUYHBIX APOOCH.
IIpoBoauTH MCCJIeI0BAHMSI CBOMCTB JSCATUYHBIX JIPOOCH,
OMUPAsICh HAa YHUCTOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

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

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUM.
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PemaTh TeKCTOBBIE 33a4H, COJIEpKAIINE APOOHBIE JaAHHbBIE, U
Ha HAaXOXKICHUE YaCTU LEJIO0r0 U LIEJIOr0 110 €ro 4acTy;
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.
OmnepupoBath IpOOHBIMYU YHCIAMU B PEATBHBIX KU3HEHHBIX
CUTyalUsX.

Kpuruyecku oueHuBaTh I0OJy4YCHHBIN PE3YIbTAT,
OCYUIIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISE OTBET

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

Harmnsanas reometpust.
Tena u purypsi
B IIPOCTPAHCTBE

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

O0BEM KyOa,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPY/KAKOLIEeM
MHpe IPSMOYTOJIbHBIN Mapalienenunea, 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
napajuieenuIe a, MHOrOrpaHHUKOB, UCIIOJIb3Ysl MOJEIH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MogeanpoBathb KyO U napajvieienunes
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHITH CIOCO0
MOJIETTUPOBAHUSI.
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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
Iomaau 1 00bEMa, mepuMeTpa 1 IIoIa il 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,
BBITIOJIHSATH PE0OPA30BAHUS YK CE.

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

JUISL pallMOHAIM3alH BEIYMCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JTSUCTBUM U
CaMOIPOBEPKY PE3YyJIbTATA BEIYMCICHUM.

PemiaTh 3agaumn U3 peanbHON )XKU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUSA U PEIICHUS 3a1a4 U3 APYTUxX
y4€OHBIX MPEIMETOB.

Pemarts 3agaun pa3HbIMH ClIOCO0AMH, CDABHUBATD -
CIOCO0BI PEUICHHUS 3a/1a41, BBIOMPATh PAllHOHAIbHBIN
C1ocoo

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

27



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

6 KJIACC
HaunmenoBanue paznena |KomuyecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue

HatypanbHble yncna 30 Apudmernueckue BoinosHaTs apumeTnyeckne AeiCTBUS C MHOTO3HAYHBIMU
JENCTBUS HaTypaJbHBIMU YUCJIaMHU, HAXOJAUTh 3HAYEHUS YHUCIIOBBIX
C MHOTO3HAYHBIMU BBIPOKEHHUI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCJIAATH
HATYpaJIbHBIMU 3HAYEHMS BBIPKECHUH, COJEpKAIINX CTEIICHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YMCIOBBIX
BBIPKECHMUSI, BBIPAKEHUI, IPUMEHATH MPUEMBI IPOBEPKU PE3yJIbTaTa.
NOPSIAOK ACHCTBHIA, Hcnoab30BaTh NPU BIYUCTEHUSIX IEPEMECTUTEIBLHOE U
HCIIOJIb30BaHUE COYETATEIBHOE CBOMCTBA CIOKEHUS U YMHOKEHHS,

ck000oK. OKpyTryieHHE
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OOIIMH JEeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

J1emuMOCTb CyMMBI 1
MIPOU3BEACHUS.
Jenenune

C OCTaTKOM.
Pemenune TeKCTOBBIX
3a71a4

pacrpeeIuTeIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIIBHO
CJIOEHUSI, 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, ITPOCTOTO U COCTABHOI'O YMUCEJI; UCITI0JIb30BATh 3TU

IMOHATHA IIPpU PCHICHUHA 3a/1aY.

IIpuMeHsATH aJITOPUTMBI BEIUKCIIEHUS HAMOOJBIIET0 00I1IEero

JIeTTUTENsl 1 HAUMEHBIIIEro 00IIEro KPaTHOTO ABYX YUCeT,
JTOPUTM Pa3JIOKEHHUS YKCIia Ha POCTHIE MHOKUTEIIH.
HccaenoBathb ycinoBUs 1eIUMOCTA Ha 4 U 6.
HccaenoBath, 00Cyxk1aTh, (OPMYJIHMPOBATH 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 H HEBEPHbIE YTBEPKICHHUS

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

KoncTpynpoBars MaTeMaTH4YeCKHeE MPeIJI0KEHUS

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

PemiaTh TEKCTOBBIE 3371a4H, BKIIFOYAOIIUE TTOHATUS
JETUMOCTH, apU(PMETHUUECKUM CIOCOOOM, UCTIOIB30BaTh
nepedbop BCeX BO3MOKHBIX BApUAHTOB.

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

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JITUYHBIC PEIICHNUS,
3allMCH PEIIEHNUN TEKCTOBBIX 33/1a4.

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

Ha COOTBETCTBHUE YCIIOBUIO

Harnsgnast reomerpusi.
[IpsiMbIE HA IIIIOCKOCTH

[IepienauKynsIpHBIE
psIMBIE.
[TapannenbHbie
IIpsIMBIE.
Paccrosnue mexny

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

HN300paxkaTh ¢ NIOMOLIBIO YePTEKHBIX MHHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KieTyaTol Oymare JBe NepeceKaroImecs
psIMbIE, JIBE MAPAJUICIIbHBIE IPSMBIE, CTPOUTD MPSAMYIO,
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JIBYMsI TOYKAMH,
OT TOYKH J0 NPSAMOH,
JUIMHA MapuIpyTa

Ha KBaIPaTHOU CETKE

NEPIEHANKYISIPHYIO TAHHOU.

IIpuBoauTh NpUMeEpPHI NAPALIETBHOCTH U
NEPIEHANKYIJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYrOJIBHUKAX NEPIEHAUKYIISIPHBIE U
napajuienabHble cTOpoHbl. M300pasaTh MHOTOYTOJIbHUKH

C MapaJuIeJIbHBIMU, IEPICHAUKYJIIPHBIMU 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,
COKpallleHHuEe Apooei.
CpaBHeHue u
YIOPSIOYMBAHUE
Tpo0ei.
Hecstuunbie npodu
U MeTprUecKas
cucTema Mep.
Apudpmernueckue
JICUCTBUS

C OOBIKHOBEHHBIMH
U JICCATUYHBIMU
JTPOOSIMH.
OTHoIIeHHE.
Jlenenue B JaHHOM

CpaBHUBATH U YNOPSA0YMBATH JIpoOH, BLIOMPATH CIIOCO0
CpaBHEHUS IpoOeH.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIE B BUJIC JCCATUYHBIX, HCIOJIb30BATH
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOIB30BaTH JIECSITUYHBIC
JpoOH IMpu MpeoOpa30BaHUH BETUYNH B METPHUCCKOM
CUCTEME Mep.

BoinosHaTh apudpmMeTnyeckue 1eHCTBUS

C OOBIKHOBEHHBIMH U JICCITUYHBIMU JTPOOSIMHU.

BouIuucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOU, BBITIOIHSTH
npeodpazoBaHust 1pooeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apuPpMETUUECKUX JCHCTBUH JIJIs1 pallMOHAIU3AIUN
BBIYKCJICHUM.

CocTaBiasiTh OTHOIIEHUS U TPOTIOPIIUH, HAXOAUTH
OTHOIIIEHUE BEJIUYHH, JIEIUTh BEJIMYUHY B IAHHOM
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OTHOIIEHUHU.
Macmra0,
IIPOIIOPIIUSL.
[TondaTHe npoueHTa.
Brrancnenune
IIPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLIEHTY.

Pemienune TekcTOBBIX
3a7a4, CoOAEepKaIuX
IpOOU ¥ MPOLEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
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.
BbIuncasiTh NPOLEHT OT YKCIA U YUCIIO IO €r0 NPOLIEHTY.
Oxpyrasth 1poOU U TPOLICHTHI, HAXOAUTH MPUOTUKEHUS
quced.

Pematsb 3a1a4m Ha YaCTH, TPOLIEHTHI, PONOPLINH,

Ha HaXOXJIeHHE IpoOu (MPOIIEHTa) OT BEJIMYMUHBI 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 TAOJIUYHBIC TAHHEIE,

OTpeeNsTh HaubOoJbIIee U HAMMEHbBIIIEE

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, JIOMaHy10, TPEYTOJIbHUK, PSIMOYTOJIbHUK,
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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
YHCJIe C TIOMOIBIO LHU(POBBIX PECYPCOB.

HccnenoBath CBOWCTBA U3YUYEHHBIX QUTYD, CBA3AHHbBIE

C CUMMETPHEH, UCIIOJIb3Ysl SIKCIIEPUMEHT, HaOII0/ICHNUE,
MO/JIEIUPOBAHHUE.

O00CHOBBIBATDH, OIPOBEPraTh C NIOMOUIbIO KOHTPIPUMEPOB
YTBEPKACHUSI O CAMMETPUHU PUTYD

BripaxeHnus c OykBaMu

[Ipumenenue OykB
TUTSL 3aITUCH
MaTEMaTHYECKHUX
BBIPAXEHUU U
IIPEIOKEHUM.
bykBeHHbIE
BBIPAKEHHUS U
YUCIIOBBIE
MOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBa,
HaXO0XKICHUE
HEU3BECTHOTO

Hcnoan3oBaTh OYKBBI 7151 0003HAYCHUS YK CET, 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 33/IaHHBIX 3HAYCHUSIX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U TUIOLIAIN
MPSIMOYTOJILHUKA, KBaJIpaTa; AJIMHBI OKPY>KHOCTH, TUIOIIA TN
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (POopMYyJIaM.
CocTaBasth popMyJibl, BEIPAKAIOIINE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
KOJINYECTBO, CTOMMOCTh; MPOU3BOAUTEILHOCTD, BpeMsl, 00BEM
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KOMITOHEHTA. paboThI; BBEIOIHATH BBIYUCIICHHUS IO 3TUM (OopMyJiaM.
DopMyJsl Haxoauth HEM3BECTHBINM KOMIIOHEHT apU(PMETHUECKOTO
NEeNUCTBUS
Harnsgaas reomerpus. 14 YeThIpEXYTroNIbHUK, M300paxaTh Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare
@urypsl Ha IIIOCKOCTU MIPUMEPBI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeThIPEXYTOJIbHUKOB. | YETBIPEXYTOJIBHUKH C 3aIaHHBIMU CBOMCTBAMH:
[IpssMOYTOJIBHUK, C MapaJuIeJIbHBIMU, IEPIIEHANKYJIIPHBIMU, PABHBIMA

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
TMaroHajeH.
W3mepenue yrios.
Bungnr
TPEYTOJIbHUKOB.
[Tepumetp
MHOT'OYT'OJIbHUKA.
[Tnowmane ¢urypsl.
dopmyIibl
IIEpUMETpA U
TUIOIATN
IPSAMOYTOJIbHUKA.
[Tpubnmxeénnoe
U3MEpPEHUE IUTOIIAaN
duryp.
[IpakTrueckas

CTOPOHAMHU, MPSIMBIMU YTJIaMHU U Jp., paBHOOEIPEHHBIIH
TpeyronbHUK. [lpeanarars U 00CyKa1aTh CoCoObI,
AJITOPUTMBI ITIOCTPOCHHUS.

HccnenoBarth, UCIIONIB3Ys SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA NIPSIMOYIOJIbHHUKA, KBAJIpaTa,
pa30uBaTh Ha TPEYroJabHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C IOMOUIBI0 KOHTPIIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIBHUKE, KBaJApaTe, paClO3HABATh BEPHBIE U
HEBEPHBIE YTBEPKIACHMUS.

N3mepsaTh M CTPOUTH C MOMOUIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
PaCNoO3HAaBaTh OCTPbIE, IPSIMBIE, TYIbIE, Pa3BEPHYTHIE YIJIBL.
Pacno3naBarth, H300paskaTh OCTPOYTOJIbHBIN, ITPSMO-
YTOJIbHBIH, TYIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUU TPEYTOJIbHUKH.

Bb1uncjasaTs nepuMeTp MHOTOYTOJIbHUKA, TIJI0IAb
MHOTOYT'OJIbHUKA pa30MeHNEeM Ha MPSIMOYTOJIbHUKH,
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pabora «ITnomanas
KpyTa»

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

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JJITUH U
IJIOMIAICH Ha KJIeT9aTol Oymare, mpuOInKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAIU Kpyra

[lonoxxurtenbHbIC U

OTPULATCIIbHBIC YMCJIa

40

Llenbie yucna.
Monayns yucna,
reoMeTpuyeckas
WHTEpIpeTarus
Motyisi. YuciaoBbie
MIPOMEXYTKH.
[TonoxxurenbHbIC U
OTpHULIATETIbHBIC
yucna. CpaBHEHUE
TIOJIOKUTEIBHBIX U
OTPHULIATEITLHBIX
YHCel.
Apudmerndeckue
JIEUCTBUA

C TIOJIOKHUTSITbHBIMHA
U OTpHUIlATEIbHBIMHU
YHCIIAMU.

PelieHne TeKCTOBBIX
3a71a4

IIpuBoaMTH NPUMeEPHI UCIIOJIBb30BAHUS B PEATILHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJ0KUTEIIbHBIE U
OTPULATEIIBHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSMOI,
KCII0JIb30BATh YKCJIOBYIO MPSIMYIO JIJIsI CDABHEHHUS YU CETL.
IIpuMeHATH NIPaBWJIA CPABHCHUS, YIIOPAAOYMBATD LICJIbIE
YHUCIa; HAXOAUTh MOJYJIb YUCIIA.

DopMyJIMPOBATH MPABMUJIA BEIYUCIICHUS C ITOJIOKUTEITbHBIMU
Y OTPUIATEILHBIMU YACJIAMH, HAXOAUTHh 3HAYEHUSA
YUCJIOBBIX BBIPAKEHUM, COAEPKAIIUX TEUCTBUSA

C MOJIOKUTEJIbHBIMU M OTPULIATEIbHBIMH YACJIAMH.
IIpuMeHATH CBOCTBA CIIOXKEHUS U YMHOKECHUS

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 TekCcTOBBIX
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;
HHTEPNPEeTHPOBATH JJAHHBIC; CTPOUTH CTOJIO0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTaBICHHYIO B Ta0IUIIaX, HA TUarpaMMax JJIsl perieHus
TEKCTOBBIX 33]1a4 U 3a7]a4 U3 peajbHON KU3HU

IIPEICTABJICHHBIE

B Ta0IUIIAX U

Ha rarpaMmax
Harnsgnas reomerpusi. [IpssMOyTONBHBIM Pacno3naBarth Ha yepTexax, pUCyHKAX, ONMCHIBATH
@urypsel B IpOCTPAHCTBE napajuieinenunes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, M300pa!kKaTh UX

KyO, mpu3ma,
UpaMuia, KOHYC,
WIMHJP, I1ap U
cdepa.
N3o6paxkenue

OT PyKH, MOJeJMPOBATH U3 OymMaru, MiIacTHUJINHA, IPOBOJIOKH
u ap. [IpuBoguTH NpUMepPbI OOBEKTOB OKPY>KAIOIIETO MUPA,
uMeronX (OpMbI Ha3BaHHBIX TEJl.

Hcnoab3o0BaTh TEPMUHOJIOTHIO: BEPILIKMHA, peOpO, TpaHb,
OCHOBAaHMeE, BbICOTA, PAJUYC U JUAMETP, Pa3BEPTKA.

35



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

MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pPa3BEPTOK
MHOTOTPaHHHUKOB,
LHWJIMH]IPA U KOHYCAa.
[IpakTnueckas
pabota «Co3znanue
MoJIeJIeH
IIPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€IMHULIBI U3MEPEHUS
o0béma. O0bEM
MPSIMOYTOJILHOTO
napajuieenunena,
Ky0a, popMyiibl
o0BéMa

N3yuaTh, UCTIOJIB3YS SKCIIEPUMEHT, HAOIIOAEHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BBISIBJIATH CX0ACTBA M
Pa3IHYHs: MEKIY IMPAMUAION U IIPU3MON; MEKITY
LHUAJIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBarsp pa3BEpTKH Napasuienenunena, Kyoa, npusmsl,
nupamMubl, KOHyca, HUJIMHAPA; KOHCTPYHPOBATH JAHHBIC
TeJla U3 pa3BEPTOK, CO3/1aBaTh UX MOJICIIN.

Co3aaBath MoJeJIM IPOCTPAHCTBEHHBIX PUTYp (U3 Oymaru,
IPOBOJIOKH, TUTACTUJIMHA U JIp.)

N3mepsaTs Ha MoAesIX: ITTMHBI pEOEP MHOTOTPAaHHUKOB,
JUaMeTp Iapa.

BeiBoauth popmyiry 00bEMa 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

[ToBTOpEeHue, 06001ICHHE,
CHCTEMATH3ALUS

20

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

BbI4UCJIATh 3HAYCHUS BBIPAXKEHHUH, COJIEpIKAITUX
HaTypaJIbHbIE, LIEJIbIC, TOJIOKUTEIBHBIEC U OTPULIATEIILHBIE
4ucia, OOBIKHOBEHHBIE U ICCATUYHBIE IPOOH, BBITIOJIHSTh
npeo0pa30BaHUs YUCENT U BHIPAKCHHM.

Bri0upaTh cniocod cpaBHEHUS YUCET, BBIUUCICHH,
NPUMEHSITh CBOIicTBAa apu(pMETUYECKUX JEHCTBUN

JUISL pallMOHAIU3alH BEIYMCIICHUM.
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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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DOEJEPAJIBHASI PABOYAS IPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJBHAS 3AIIMCKA

AnreOpa siBIIsIeTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHUS:
OHa 0o0ecreYnBaeT M3y4YeHUE IPYTUX JUCHHUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTApPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOAOKEHUS 00pa3oBaHUs U
B TIOBCEJHEBHOW u3HHU. Pa3BuTue y o0Oy4arolUXcsi HAyYHBIX HPECTaBICHUN
0 TIPOMCXOXKJCHUU W CYIIHOCTH ajreOpamvecKkux aOCTpakmuii, crocoOe OTpakKeHUS
MaTeMaTUYECKOW HAyKOW SBICHMM W TIPOILIECCOB B MPUPOAE M OOIIECTBE, POJIU
MaTeMaTUYECKOro MOJCIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYeCTB MBIILIICHUS, HEOOXOAUMBIX
TSl a[lafTalliyd B COBpEMEHHOM Iu(ppoBoM oO1iectBe. M3yuenue anredpbl oOecreunBacT
pa3BUTHE yMEHUS HaOII0JaTh, CpaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JNEUCTBUSL M BBIBOJBI, (QopMmynupoBaTh yTBepxkaAcHUs. OcCBOeHHE Kypca anreOpsl
oOecrieynBaeT pa3BUTUE JIOTMYECKOTO MBINUICHUS OOYyYarolUXCsA: OHU MCHOJIb3YIOT
JNETyKTUBHBIE W HWHIYKTHUBHBIE pPacCyXACHUs, OO0O0OIIEHHNE U KOHKPETU3AIHIO,
abcTparupoBanue u aHanoruto. O0ydeHue anredpe npeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSTENIbHOU JIESTEILHOCTH O0YYaIOUIUXCs, TTO3TOMY CAMOCTOSITEILHOE PEIICHUE
3a/1a4 SABJISETCA peaau3alueit e TeIbHOCTHOTO MPUHIIMIA 00yUYEHUS.

B crpykrype mporpammbl yueOHOTo Kypca «Ausredpa» i OCHOBHOTO OOIIEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOIUYECKUE JTMHUH:
«Ywucna u BRIYUCIICHU», «AJTeOpandecKue BRIPAXKEHU», « Y paBHEHUS K HEPABEHCTBAY,
«Dyuknuny. Kaxmas w3 3TUX COACPKATEIbHO-METOJIUYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YyUYCHUS Kypca, B3aUMOJEHUCTBYS C IPYTUMU €r0 JTUHUAMMU.
B xozne uzydenus: yueOHOTO Kypca 00yJaronuMcs MPUXOIUTCS JTIOTUYECKH PaCCyX1aTh,
UCIIOJIb30BaTh TEOPETHUKO-MHOXECTBEHHBIN s3bIK. B CBSI3W ¢ 3TUM B MNpoOrpamMmy
y4eOHOTO Kypca «Anredpa» BKIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, MIPEACTABICHHBIC
BO BCEX OCHOBHBIX pazjieliax MaTEeMaTHYECKOro 0Opa3oBaHHUS U CIOCOOCTBYIOIIUE
OBJIQJICHUIO OOYYarOUMMHUCA OCHOB YHHUBEPCAJIBLHOTO MAaTEMaTUYECKOTO  sI3bIKA.
CopnepkaTeIbHON U CTPYKTYPHOM 0COOCHHOCTBIO YUECOHOTO Kypca « ANredpay siBIseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanve muHUA «YucCia U BRIYUCICHUS» CIIYXKUT OCHOBOM JUIsl JAIbHEHIIIEro
U3YYCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYalOUUXCS JIOTHYECKOTO
MBIIUICHUs, (OPMUPOBAHUIO YMEHHUS TOJh30BATHCS ~aITOPUTMaMHU, a TaKkKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX I TIOBCETHEBHOW >KU3HM.
Pa3BuTre TMOHATHS O 4YWCIe HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUSI CBS3aHO
C paIlMOHAIILHBIMU U HPPAIMOHAIBHBIMU YUCIaMH, (HOPMUPOBAHUEM TIPE/ICTABICHUN
O JICCTBUTEILHOM 4YHUCJE. 3aBEPIICHUE OCBOEHUS YHUCIOBOM JIMHUU OTHECEHO
K cpefHemMy o01emMy 00pa3oBaHHIO.
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Copnepkanve AByX anreOpandecKux JUHUN — «AnreOpandeckue BBIPOKCHHS» U
«YpaBHEHHSI W HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Y OOYYArOMIMXCS
MaTEeMaTUYEeCKOro anmnapara, He0OOX0JUMOTO JIJIsl pEelIeHUs 3a1a4 MaTeMaTUKU, CMEKHBIX
MPEIMETOB WM TMPAKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 001Iero
o0pa3zoBaHms y4eOHBIM MaTepuai TPYNIUPYETCS BOKPYT pPAIMOHATBHBIX BBIPAKCHHM.
AnreOpa JI€MOHCTpPUpPYET 3HAUYEHHE MaTEMaTUKU KakK s3bIKa JJisi TMOCTPOCHHUS
MaTEeMaTUYECKUX MOJIEIICH, OTMMCAHMSI IPOIIECCOB | SIBJICHUH peabHOTO MUpa. B 3amaun
o0ydeHus anredpe BXOIAT TakKe JaJIbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIICHUS,
HEOOXOUMOT0, B YaCTHOCTH, JUIsI OCBOEHUS Kypca HH(POPMATUKHU, U OBJIaJICHIE HABbIKAMU
JNeAYKTUBHBIX paccyxkaeHuii. IIpeoOpa3zoBaHne CHMBOJBHBIX (HOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTRBY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUeCKO JIMHUM HAIlEJIEHO Ha TOJIyYeHHE
oOyyJarormuMucs 3HaHUM O (QYHKIHUSAX Kak BaKHEWIEH MaTeMaTU4ecKOW MOeNu
JUTSL OTIMCAHUS W WCCIACAOBAHMS Pa3sHOOOPA3HBIX IMPOIIECCOB U SBICHUW B MPUPOIE U
obmectBe. M3ydyenne marepuana crocoOCTBYET PAa3BUTHUIO Y OOYYaIOIIMXCA YMEHUS
WCITOJIB30BATh PA3IMYHbBIC BHIPA3UTEIIBHBIC CPEICTBA SI3bIKa MATEMATHKH — CIIOBECHBIC,
CHUMBOJIMUECKHUE, rpaduuecKue, BHOCUT BKJIAJl B ((OPMUPOBAHUE MPEACTABICHUN O POJIH
MaTEMaTHUKH B Pa3BUTUU IUBWIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax M3ydaercs yueOHBIN Kypce «Anredpay,
KOTOPBIA BKJIIOYAET CJEAYIONIME OCHOBHBIC pas3fenbl coaepkanus: «Yucma wu
BBIYHCIICHUS», «ANreOpanvyeckue BBIPOKCHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHKIMNY.

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

COAEPXAHUE OBYYEHUSA

7 KIIACC
Yucsia 1 BbIYUCTICHUSA

Jpo6u 0OBIKHOBEHHBIE U ICCATUYHBIE, IIEPEX0]T OT OJHOM (HOpPMBI 3amucH apodeit K
npyroi. IloHsTHME palMOHAIBHOIO YHCIA, 3alUCh, CPAaBHEHUE, YIOPSAOYUBAHUE
pallMOHAJIBHBIX 4HuceNl. ApuMeThyeckue JEeUCTBUS C pallMOHAJIBHBIMU YHCIIAMHU.
Pemenue 3amay u3 peanbHON MPAKTUKHU HA YaCTH, HA APOOH.

Crenenb C HaTypaJbHBIM TIIOKa3aTelieM: OIpejesieHue, MpeoOpa3oBaHUe
BBIpQKEHUI HA OCHOBE OMPENENICHMs, 3amuch OOJbIuX yucena. [IporeHThl, 3amuch
MPOIICHTOB B BHJE ApoOM U ApoOW B BHUJIE MPOIEHTOB. TpuM OCHOBHBIC 3a/Jayd Ha
MPOIICHTHI, PEIICHUE 3a7a4 U3 PeaTbHON MTPAKTUKHU.

[IpuMmeHeHne TPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HaTypaJlbHBIX
YUCE.

PeanbHbIe 3aBUCUMOCTH, B TOM YHKCIIE IPsSIMasi © 0OpaTHAst IPOMOPITMOHAIEHOCTH.
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AJredpanyecKkue BbIpaKeHHUs

IlepeMeHHBIE, YUCIOBOE 3HAYECHHE BBIPAXKECHHUS C IIEpEeMEHHOM. JlomycTumble
3Ha4YCHMs IepeMeHHbIX. [IpencraBieHUE 3aBUCMMOCTH MEKIY BEIMYMHAMU B BHJIE
¢opmyinbl. Beruncnenus no ¢opmynam. IlpeobpazoBaHue OyKBEHHBIX BBIpaKEHUI,
TOKJIECTBEHHO PAaBHbIE BBIPAXKEHUS, IIPABHIIa IIPEOOPA30BAaHUS CYMM M NPOU3BEICHUI,
IPaBUJIA PACKPBITHUSI CKOOOK M NMPUBEACHHUS MTOT0OHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYPAJbHBIM MOKAa3aTeIEM.

Opnounensl u MHOrowineHel. CreneHbp MHorouieHa. CiokKeHHE, BBIYUTAHUE,
YMHOKEHHE MHOTOWIEHOB. POpMyJbl COKPAIIEHHOIO YMHOKEHHS: KBaapaT CyMMBbI U
KBaJparT pa3zHocTu. QPopMyna pa3sHOCTH KBaJapaToB. PaznokeHWe MHOrO4IEHOB
Ha MHO>KHUTEJIIH.

YpaBHeHMS ¥ HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUS, MpaBWia NpeoO0pa3oBaHUs ypaBHEHMS,
PaBHOCWJIBHOCTb YPaBHEHUH.

JInHelHOE ypaBHEHHE C OJJTHOM IEPEMEHHOM, YU CIIO KOPHEN JINHEMHOTO YPAaBHEHUS,
pelIeHHE JIMHENMHBIX YypaBHEHUU. COCTaBICHHE YPABHEHWUW II0 YCJIOBHIO 3a/Ia4H.
Pemienne TEKCTOBBIX 3a/1a4 ¢ TOMONIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs NEpeMEeHHbIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH C IByMs MEpPEMEHHbIMU. Perienre cucteM ypaBHEHUH CriocoOOM
IIOACTAaHOBKH. [ [puMepsI peleHns: TEKCTOBBIX 3a/1a4 ¢ TOMOLIBIO CUCTEM YPABHEHHM.

DOyHKUMH

Koopaunara Touku Ha npsimoit. UncnoBble pOMEKYTKHU. PaccTosiHne mexay AByms
TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAWHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (Gopmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuUMocTel. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynkuii. Jluneitnas Qynkums, e€ rpaduk. ['padux pynkumm y = |x|. ['padpuueckoe
pEILIECHNE JIMHEVHBIX YPABHEHUM M CUCTEM JIMHEWHBIX YPABHEHUM.

8 KJIACC
Yuciia 1 BbIYUCICHUSA

KBagpatuelii kopeHs u3 yncina. [lonstue 00 upparmonanbHoM yucie. JlecaTuunbie
OpUOIMKEHUST HUpPpalMOHAIBHBIX uuncen. CBOHCTBAa apU(PMETHUECKUX KBaJApaTHBIX
KOpHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM M BHIYUCICHUSIM.
JleCTBUTENBHBIC YHCIIA.

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

AuredpanyecKkue BbIpaKeHHUSA
KBagpaTHbIl TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOYKHUTEIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CioxeHue,
BbIUWTAaHUE, YMHOXKEHHE, JIeJICHHE allreOpandeckux Ipooeil. ParimoHanbHble BRIpaKeHUS
U UX npeoOpazoBaHHUE.
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YpaBHeHMs ¥ HEPABEHCTBA

KBampatHoe ypaBHeHue, (opMysna KOpHEH KBaJpaTHOrO ypaBHeHHUs. Teopema
Buera. Penienue ypaBHEHUH, CBOASIIMXCS K JIMHEMHBIM M KBaJpaTHbIM. [Ipocrenime
JTpOOHO-paIMOHATIBLHBIC YPaBHEHUS.

I'paduueckas wHTEepnpeTalds ypaBHEHHH C JBYMsS TNEPEMEHHBIMU W CHCTEM
JIMHENHBIX YPAaBHEHUM C ABYMsI IEPEMEHHBIMU. [ [puMepbI perieHusi CUCTEM HeJTMHEHHBIX
YpPaBHEHUM C ABYMSI IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a/1a4 anreOpanyeckuM CriocoOoM.

HucnoBble HEpaBEHCTBA M HMX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OHOM NepeMeHHOU. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DyHKUMH

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

I'padux dynkuuu. Urenue cBoiictB Gpynkiuu no e€ rpaduky. [Ipumeps! rpadukon
(GYHKIHI, OTpa)arofX peaabHbIe MPOIECCHI.

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

9 KJIACC
Yucia v BbIYUCICHUSA

PanmonanpHbie uucna, uppalMoHaJIbHBIE YHCJIA, KOHEUHbIE W OECKOHECUHBIC
JeCATUYHbIe TpoOu. MHOXECTBO JAEHCTBUTENBHBIX YKCEN, JECHCTBUTEIBHBIC YUCIA KaK
OCCKOHEUHbIE JeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIIbHBIX YACEN U KOOPAUHATHOU MPSIMOU.

CpaBHeHue JNEUCTBUTEIBHBIX qucell, apudMeTHIeCKue JEUCTBHUS
C JEUCTBUTEILHBIMU YHUCIIAMU.

Pa3smepsl  0OBEKTOB  OKpYXKAIOIIETO  MHUpPa,  JUIMTEIBHOCTH  MPOIECCOB
B OKPY’KalOIlleM MHPE.

[TpubamxEHHOE 3HAYEHHWE BEJIMYMUHBI, TOYHOCTh NpuOMBKeHUs. OKpyTieHHe
yucen. [Ipuknaka u oeHka pe3yabTaToB BIYACICHUN.

YpaBHeHMs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHue ypaBHEHUN, CBOIAIIMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOASIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHHsi ypaBHEHUH TPETbEUM W UYETBEPTOMU
CTENECHEN Pa3I0KEHUEM Ha MHOKUTEIIU.

Pemenne napoOHO-paniMOHANBHBIX ypaBHEHUH. PeleHue TEKCTOBBIX —3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHue c JByMs TEepeMeHHBIMH U ero Tpaduk. Pemenwe cucrem aByx
JIMHEVHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. Pelienne cucteM AByX YpaBHEHHM, OHO
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U3 KOTOPBIX JHHEWHOE, a Ipyroe — BTOpPOM cTemeHu. ['paduueckas MHTEpHpeTanus
CUCTEMBbI YPaBHECHUH C ABYMS IIEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3aj1a4 alreOpandeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NIepeMEHHOW. Pemenwne cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepemeHHoN. KBanparHeie HepaBeHcTBa. ['paduyeckas
MHTEPIpPETaLNsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKUMH
KBanpatnunas ¢pynkuus, e€ rpadux u cBoiictpa. [lapaboiia, KoopIMHATHI BEPIITUHBI
napadoJibl, 0Cb CHMMETPHUH MTapadoIbl.

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

YucioBbIE 1OCIE10BATEIBHOCTH U NIPOIrPecCcUn

[loHsiTME YHCIIOBOM  IOCJIENOBATEIBHOCTH. 3aJaHHME  IOCIEI0BATEIbHOCTH
peKyppeHTHOM hopmyoit u popmyIioi N-ro ujeHa.

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

N300paxxkeHre 4ieHOB apu(phMETUUECKOW U T€OMETPUUECKON MPOrPeECCUil TOUKaMU
Ha KOOPJWHATHOM TIUIOCKOCTH. JIMHEHWHBIA W HKCHOHEHIMAIbHbIA POCT. CIOKHBIE
IIPOLICHTBL.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble  pe3ysibTaTbl  OCBOEGHMS ~ MpOrpaMMbl  Y4eOHOro  Kypca
K KOHILy 00y4yeHus B 7 Kjacce:

Yuciia 1 BbIYUCICHUSA

BbInonHsATe, coueTasi yCTHbIE U MUCbMEHHbIE PUEMBI, apupMeTHIECKUe 1eUCTBUS
C pallMOHAIbHBIMH YUCIIAMHU.

HaxoauTh 3Ha4eHMs YUCIIOBBIX BBIPAXKEHU, IPUMEHITh pa3HOOOpa3Hble CIIOCOOBI
U IPUEMBI BBIYMCIICHUS 3HAUEHUN TPOOHBIX BBIPAXKEHUH, COAEpKAINX OOBIKHOBEHHBIE
U JECATUYHBIC APOOH.

[lepexoauts OT omHOW (HOPMBI 3amMCH YUCEN K Jpyroi (mpeoOpa3oBHIBATH
JECATUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH
B OCCKOHEUYHYIO JIECSITHYHYIO IPOOB).

CpaBHUBATH U YIOPSAOYNBATH PAIlMOHATHLHBIC YHCIIA.

OKpyrasTh yKcIIa.

BpINOMHATE NPUKMIAKY M OLICHKY pPE3yJibTaTa BBIYMCICHUN, OLICHKY 3HAYECHUHN
YHUCIIOBBIX BBIpAXKEHUH. BBINOMHATH AEWCTBHA CO CTENEHSMU C HaTypaJbHBIMH
NoKa3aTessIMH.

[IpyuMeHsTh TpHU3HAKK JACTUMOCTH, PA3JIOKEHHE Ha MHOXKUTEIH HaTypalbHbBIX
qrCeT.
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PemaTte mpakTHKO-OpUEHTUPOBAHHBIC 33/1a91, CBSI3aHHBIC C OTHOIIIEHUEM BEITUYMH,
MPOMOPIIMOHAILHOCTRIO  BETTUYMH, MPOICHTAMH, WHTEPIPETHPOBATH PE3YJIbTATHI
peIIeHus 3a/1a4 ¢ y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PAacCMaTPUBACMBIX
0OBEKTOB.

AsiredOpanyeckue BbIPasKeHMsI

Hcnonb3oBarh anredpanueckyrd TEPMUHOJIOTHIO UM CHUMBOJIUKY, TPUMEHSTH €&
B TIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxogute 3HaueHuss OyKBEHHBIX BBIPOKECHHI TMpU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Brinonuars npeoOpa3oBaHusi LEJIOTO BBIPAXKEHUS B MHOTOYIEH IPUBEICHHEM
MOI00HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BrINoMHATS YMHOXEHHE OJHOUYJIEHA HA MHOTOYJIEH U MHOTOYJIEHa HA MHOTOYJIEH,
MPUMEHSITH (JOPMYJIBI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcCynIeCTBIATh Pa3I0KEeHUE MHOTOUWICHOB HA MHOXKUTEIHU C MOMOIIBIO BHIHECCHUS
3a CKOOKM OOIIEro MHOKUTEJSA, TPYNIHUPOBKU ClaraeMblX, MpUMEHEHUs Gopmy
COKpPAILIEHHOTO YMHOKEHHUS.

[IpumensTe npeoOpa3oBaHUsT MHOTOWICHOB Il PEIICHUS] Pa3IMYHBIX 3a/1ad
U3 MaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30oBaTh  CBOMCTBA  CTENEHEW C  HATypajJbHBIMU  MOKa3aTEIsIMU
JUTsl IPpeoOpa3oBaHus BIPAKEHUN.

YpaBHeHUS U HEPABEHCTBA

Pewiars iMHeliHBIE YpPaBHEHUS C OJHOM NIEPEMEHHOM, IIPUMEHSI IIPaBUila Iepexoaa
OT MCXOJHOIO YpaBHEHHUs K PaBHOCWIBHOMY eMy. lIpoBepsaTs, ABIseTCA JIM 4YHUCIO
KOpPHEM YpPaBHECHHUS.

[IpumensaTy rpaduyeckre METONbl MPH PEIICHUH JMHEWHBIX ypaBHEHUNW M MX
CUCTEM.

[TonGupath npuMepsl Hap Yncen, IBISIOUIMXCS PelICHUEM JUHEHHOTO YpaBHEHHUS
C ABYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TJIOCKOCTH TpaUK JIUHEHHOTO YpaBHEHHUS C JABYMS
NEePEMEHHBIMHU, MOJIB3YSCh TPa(UKOM, NPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemrars cucteMbl IByX JIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCJIE
rpaduyecky.

CocTaBnsaTh U pemiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadd
IIOJIy4YEHHBIN PE3yJIbTAaT.

DyHKIUU

N3ob0paxkath Ha KOOPAMHATHOM TPSMON TOYKHU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, HWHTEPBaJbl, 3aIlUChIBATh YHUCJOBBIE MPOMEKYTKH
Ha anreOpanyeckoMm s3bIKE.

OTMeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH T10 3aJJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKINH y = |X|.
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OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOPOCTh, BpPEMsl, pacCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTh, MPOU3BOIUTEIHLHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHHe (GYHKINU 110 3HAYCHHIO €€ apryMeHTa.

[lonnmars rpaduueckuii crmoco0 TMpeAcTaBleHUS W aHaidu3a UHGOpPMaIuH,
U3BJICKaTh U MHTEPIPETHPOBATh MHPOPMALIMIO U3 TPadUKOB PEANbHBIX MPOLIECCOB U
3aBHCHUMOCTEH.

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

Yuciia v BBIYUCICHUS

Hcnonp30BaTh HayanbHBIE MPEACTABICHHUS O MHOYKECTBE IEUCTBUTEIBHBIX YUCET
JUI. CpaBHEHMs, OKPYIVIEHHS W BBIUMCICHHUH, M300pakaTh IEHCTBUTENbHBIE 4YHCIIA
TOYKaMH Ha KOOPJIUHATHOU HPSIMOM.

[IpumeHsTh MOHATHE apU(PMETUYECKOTrO KBAaAPATHOTO KOPHA, HAXOJUTh
KBaJIpaTHbIE KOpPHHU, HCHOJB3YS NPH HEOOXOAUMOCTH KaJbKYJSATOpP, BBIIOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIIMX KBAJpaTHbIE KOPHH, MCIIONb3Ys CBOMCTBA
KOPHEM.

Hcnonb30Bath 3anucy OOJIBIINX U MAJIbIX YUCEII C TOMOILBIO IECATUYHBIX po0eit
U crenenent uncia 10.

AJiredpanyecKue BbIPaKeHHUS

[IpuMeHsTh TOHSATHE CTETIEHU C IIETBIM MOKa3aTeIeM, BBIMIOJIHSITH MPeoOpa3oBaHus
BBIPAKCHUMN, COJIEPIKAILIUX CTEIIEHU C IEbIM ITOKa3aTeIeM.

BeIMOAHATE  TOXIECTBEHHBIE MPEOOpa3OBaHUSl  PAIIMOHAIBHBIX  BBIPaKCHUI
Ha OCHOBE IMPaBWJI JIHCTBUIN HAJl MHOTOUJICHAMH M aJIreOpandeCcKUMH IPOOSMHU.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEH.

[IpuMensTh TipeoOpa3oBaHMsl BBIPAXEHUN JUIsl PEIICHUS PA3IMYHBIX 3a7a4
13 MaT€MaTUKH, CMEKHBIX ITPEMETOB, U3 PEAIbHON MTPAKTHKHU.

YpaBHeHMs U HEPABEHCTBA

Pemrare JnMHENHBIE, KBaIpaTHBIE YpPAaBHEHHsS W pPalHWOHAIbHBIE YPaBHEHMS,
CBOJAIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
qHuclie C MpPUMEHEHHEeM TIpaduyecKux MpencTaBieHui (ycTaHaBIMBaTb, UMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUH PEILICHUS, €CITU UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTh OT CIOBECHOW (GOPMYIMPOBKH 3a7a4u K €€ anreOpandeckod Moaenu
C IIOMOILIBIO COCTABIICHUS YPABHEHHSI WJIM CUCTEMBl yYpaBHEHUW, MHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJYyYECHHBIN pE3yJIbTar.

[IprMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHHUs, OLIEHKH, PENIaTh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh rpaduuecKylo
WJUTFOCTPALIMIO MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUMH

[lonumaTe M HCHONB30BATh (YHKIHUOHAIbHBIE TOHATHS M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMS), OMNPEACNITh 3HAuYeHWE (YHKIUU 110 3HAYCHHIO
apryMeHTa, OlpeeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Ctpoutsb rpaduky 3J1eMEHTAPHBIX PYHKIIUN BUA:

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

1o e€ rpaduky.

[IpenMeTHBIE pe3yibTaTBl OCBOCHHUS TPOTPAMMBI YYEOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:

YucJia ¥ BbIYHCIEHUS

CpaBHMBATH U YIIOPSAI0YMBATH PAllMOHAIBHBIE U UPPAIIMOHAJIBHBIC YHCIIA.

Breimonuare apudmernueckue NEUCTBUS C pAIlMOHATIBHBIMU UHCIIAMH, COYETast
YCTHBIE W TIMCbMEHHBIE MPHUEMBI, BBINOJHATH BBIYHUCICHUS C HUPPALUOHAIBHBIMU
YHUCJIaMHU.

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

OKpyriATh  JIEUCTBUTEIBHBIE YHUCJA, BBINOJHATH MPUKUIKY  peE3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHblE U KBaJpaTHBIC YPAaBHEHUs, YPABHEHHUS, CBOASAIIAECS K HUM,
nmpocTenime ApoOHO-paIlMOHATIbHBIEC YPABHECHHUS.

Pematp cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUU C IByMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUI, B KOTOPBIX OJJHO YPABHECHUE HE ABJISAETCS JTUHEUHBIM.

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

[IpoBoaHUTE MPOCTENIINE MCCIENOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHHUH, B TOM
yuciae C NpUMEHEHHEeM Tpaduyeckux MpeACcTaBlIeHU (ycTaHaBIMBATh, WMEET JIU
ypaBHEHHE WM CUCTEMA YPAaBHEHUM PEIICHUS, €CJIM UMEET, TO CKOJIBKO, U TIpoUee).

Pemiars nuHeliHble HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300pakaTh pelICHUE
HEPABEHCTB HA YHUCJIOBOM NPSMOM, 3alIUChIBATH PELIEHHUE C TIOMOIIBIO CUMBOJIOB.

Pemate cucrembl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAOIIUE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHWE CHCTEMbl HEPABEHCTB HA YWCIOBOU
MPSMOi1, 3aMUCHIBATH PEUICHHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PELICHUN PA3JIMYHBIX 33/1a4.

DyHKIUU
PacrioznaBate  ¢GyHKIIMM  M3y4eHHBIX BHJIOB. [loka3bpiBaTh CXeMaTHUYECKU

pacrmoyoKeHue Ha KOOPAWMHATHOW TUIOCKOCTH TpadukoB (QyHKIMHA BHIA: Y = £X,
# _

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

OT 3HaYeHUN K03 (HUIIMEHTOB, ONMCHIBATH CBONCTBA (DYHKITHIA.
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Crpouth W u300pakaTb CXeMaTHYECKW TIpaduKu KBaJPaTUUHBIX (DYHKIUH,
OTIMCHIBATH CBOMCTBA KBAAPATUYHBIX (DYHKIIMI 10 UX rpaduKam.

PacnioznaBate kBampatuunyto ¢yHkmuio 1o (opmyse, MNPUBOAUTH MPHUMEPHI
KBaJPAaTUYHBIX (YHKIUN U3 peanbHOU KU3HH, (PU3UKH, TEOMETPHH.

Yuci10BbIE 0CJIE10BATEIBHOCTH H IIPOIPECCHU

Pacrio3naBaTh apupMeTHUECKYI0 U T€OMETPHUECKYIO MPOTPECCUM MPU Pa3HBIX
croco0ax 3a7aHusl.

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

N300paxaTh 4iIEHBI OCIEI0BATEIBHOCTH TOUKAMH HAa KOOPJMHATHOM IJIOCKOCTH.

Pemars 3agaum, CBsI3aHHBIE C YMCIOBBIMHU MOCJIEIOBATEIBHOCTIMU, B TOM YHCIIE
3aJ]a4y U3 PeaJIbHOM KU3HU (C UCIOJIB30BAHUEM KAJIBKYIIATOPA, HU(POBBIX TEXHOIOTUM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
Hanmenosanue paznena |KoaumdectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Uuca v BEIYKUCTICHUSI. 25 [lonsitne CucreMaTU3UpoOBaATH U 000ralIATH 3HAHUS
PanmonanbHbIe 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
PalMOHAIBHBIX YHCEIL.
Crenenb

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

13 peagbHOU
MPaKTHUKHU.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOUTEIN
HaTypaJIbHBIX YHUCET.

OOBIKHOBEHHBIE B JICCITUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO JIPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMBbI
BbIYHCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKalmx OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSATh IPU HEOOXOUMOCTH JIECATUYHYIO APOOb
OOBIKHOBEHHOMW U OOBIKHOBEHHYIO JECATUIHOM, MPUBOUTH
BbIpakeHue K hopme, Hanbosee yn1o0HOM I BHIYUCTICHUH,
npeoOpa3oBbIBATH IPOOHBIC BHIPAXKEHUSI HA YMHOXKEHUE U
JINICHHUE IECATUYHBIX JpOo0eH K JEHCTBUAM C 1ETBIMU
YHUCIIAMHU.

IIpuBoAUTH YKCI0BbIE M OYyKBEHHbIE PUMEPbI CTEIICHU
C HaTypaJIbHBIM MOKA3aTEIEeM, OOBICHSS 3HAUCHHUS
OCHOBAHHUSI CTENIEHHU U TOKa3aTelis CTeNeHU, HAaXOIUTh
3Ha4yeHHus cTerneHel Buaa a" (2 — moboe paluoHaNIbHOE
YUCJI0, N — HATYpaAJIbHOE YHUCJIO).
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Peanibnbie
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/1ad.

Pacno3HaBaTh M 00BSCHSITD, ONTUPASCh HA OTPE/ICICHHUS,
MPSMO MPOTIOPIIUOHATBHBIC U 00PATHO MPOTIOPITMOHATHHBIC
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH U3 pPeaibHOTO MUpPa, U3 IPYTUX YIeOHBIX
IPEIMETOB.

PemiaTh npakTUKO-OPUEHTUPOBAHHBIC 3a/1a4W Ha APOOH,
MPOLICHTHI, IPSIMYIO U 0OPaTHYIO MPONOPIUOHATBHOCTH,
IPOTOPLIUHN

Anrebpanueckue
BBIPKCHUS

27

bykBeHHbIE
BBIPaKCHUS.
IIepemeHHBIE.
Honyctumele
3HAYEHUS
MIEPEMEHHBIX.
DopmyJIbl.

OBaaners aredpanyeckoi TEPMUHOJIOTUEN U CUMBOJIMKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
HaxoauTth 3HaueHrs OYKBEHHBIX BBIPAKEHUN TIPH 3a/IaHHBIX
3HA4YEHUSAX OYKB; BBIMOJHSATH BEIYUCIICHUS IO (hOpMYJIaMm.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKECHUS

B MHOTOYJICH IMPUBEACHUEM ITOI00HBIX CIaracMblIX,
PaCKpBITHEM CKOOOK. BBINOJIHATH YMHOKEHHE OTHOYJICHA
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[IpeoOpa3oBanue
OYKBEHHBIX
BBIPAKECHUM,
packpbITHE CKOOOK U
IIPUBEICHUE

HOI[06HI)IX cJlaraCMbIX.

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

Ha 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
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IPEIMETOB,
U3 pEAIbHOU NPAKTUKH.

3HAKOMMTBHCH € HCTOPHEH Pa3BUTUS MAaTEMATUKHU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUIIBHOCTD
YPaBHEHHUM.
JInnenHoe 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
JIMHEMHOTO YPABHEHMUS C IBYMS IIEPEMEHHBIMMU.
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C OJHOM IEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pemienue
3a/1a4 C MOMOUIBIO
YpaBHEHUM.
JIunerHoe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMU U €0
rpaduk. Cuctema aByx
JIMHEWHBIX YPaBHEHUN
C ABYMs

CTpouTthb B KOOPAMHATHOM MIO0CKOCTH TpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSICh TPAPUKOM,
NPUBOAUTH IPUMEPBbI PEUICHNS YPABHEHUSI.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMHU.

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

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3ynbrar

IIEPEMEHHBIMU
KoopauHatel u rpaduku. 24 Koopaunara Touku M300paxkaTh Ha KOOPAVMHATHOMN NPSIMOM TOYKH,
OyHKIMN Ha pAMou. UHUCIIOBbIE | COOTBETCTBYIOIIUE 3aJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aUCHIBATh UX HA aNreOpanvyeckoM si3bIKe.

Paccrosinne mexay
JIBYMsI TOUKaMU
KOOPJMHATHOU
MIPSIMOU.
[IpssmoyronbHas
CUCTEMa KOOpIMHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJIaHHbBIX
dbopmynamu.

OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOPAWHATAM; CTPOHUTH I'Ppa(pUKH HECTOKHBIX
3aBHCHMOCTEH, 3aIaHHBIX (hOpPMyTIaMH, B TOM YHCIIE

C MOMOIIIBIO ITUGPOBBIX TAOOPATOPHIA.

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

Pacno3naBars simHelinyto ¢yHkiuio y = kx + b,
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Yrenue rpaduxos
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
IIPOLIECCAX U SBJICHUSX

[TocTpoenue rpaduka
JUHENHON QYyHKIUY.
['padux pyHxMM
y =|x|
[ToBTOpEeHUE N 0000IIEHNE 6 [loBTOpEHME BriOMpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPDABHEHHUS
OCHOBHBIX IOHATUHI YKCEJI, BBIYUCICHU, TpeoOpa30BaHUil BBIPAXKECHHI,
Y METOJOB Kypca pelIeHns YpaBHEHU .
7 xnacca, 000011IeHEe OcyuecTBJIATh CAMOKOHTPOJIb BBITIOJIHSAEMBIX TEUCTBUN U
3HAHUUN CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUH, TPeoOpa30BaHu,
ITOCTPOECHUM.
Pemiats 3aga4m U3 peasbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA [T PEMICHUS 3a/1a49 U3 APYTUX
IIPEAMETOB.
PemaTe TekcTOBBIC 321a4H, CDABHMBATh, BHIOMPATH
CIoCo0bI pEIICHUS 3aa4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KJIACC
HaumenoBanue pazaena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

Yucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbI KOpEHb DopMyJTHPOBATH 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. CpaBHUBATH M YHOPSAA0YMBATH PALIMOHAIBHBIC 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.

YpaBHeHue BUAAQ
X = a.
CaoiicTBa

apumeTHIecKux

KBaJIPaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

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

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh X JIsl TPeoOpa3oBaHus BEIPAKEHUM.
BoInoJHATH Npeodpa30BaHus BEIPAXKEHUN, COJIEPHKALTUX
KBaJIpaTHbIC KOPHU. BhipakaTh nepeMeHHbIC

U3 TEOMETPUYECKUX U PU3UIECKUX HOpMYI.

Bbruncasitb 3Ha4e€HUA BBIPAXKCHUM, COAEPKALLINX
KBaJIpaTHbIE KOPHU, UCIIOJIB3YsI TPU HEOOXOAUMOCTH
KAJIbKYJISITOP.
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Hcnoab3oBaTh B XO/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHBIE C IPUOIMKEHHBIMU 3HAUEHUAMU
BEJIMYMH.

3HAKOMHUTBCS C HCTOPHEi pa3BUTUS MAaTEMATHKU

Uucna v BBIYUCIICHUS. Crenens ¢ 1e1bIM DopMyJIUPOBATH ONpe/IeTeHHe CTEIICHU C LETIbIM
Crenens ¢ UeapM II0KA3aTeJIEM. IIOKA3aTEeJIEM.
MTOKa3aTelIeM CrangapTHas 3a1uch IIpencraBiasiTh 3alIUCH OOJIBIINX U MAJIBIX YHCEIT
YHUCIa. B CTaHJapTHOM BujJe. CpaBHUBATH YKCIia U BEJIMYUHBI,
Pazmepsl 00beKTOB 3allMCaHHbIE C UCIIOJb30BaHueM cteneHu 10.
OKpPY’KaroLIEero Mmupa Hcnoab30BaTh 3aUCH YKCEN B CTAHAAPTHOM BUJIE
(OT BIEeMEHTapHBIX JUTSI BBIPAQXKEHUS pa3MEPOB 00BEKTOB, JIIUTEIBHOCTH
YaCTHII IIPOLIECCOB B OKPY’KAIOLIEM MHUPE.
JI0 KOCMHYECKHUX DopMyJIHPOBATH, 3AIIMCHIBATH B CHMBOJIMYECKOI (popme
OOBEKTOB), Y WJIIOCTPUPOBATH NIPUMEPAMU CBOMCTBA CTENIEHU
JUTUTETbHOCTD C LEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpuMeHATHL CBOIiCTBA CTENIEHU JIJIs1 TpeoOpa3oBaHUs
B OKPY’KalOILlEM MUPE. | BBIPAXKECHUH, COIEPKAIINX CTETIEHHU C LIEJIbIM [IOKA3aTEIIEM.
CBoliCcTBa CTEIIEHU BbInoJHATH AeHCTBUS C YHCIaMHU, 3allCAaHHBIMU
C LIEJIBIM IOKA3aTeJIeM | B CTaHJAPTHOM BuJe (YMHOXKEHHUE, IeJICHHE, BO3BEICHNE
B CTCTICHB)
AnreOpanyeckue KBangpatubii Pacno3HaBaTh KBaIpaTHBIN TPEXUWIEH, YCTAaHABIUBATh
BbIpakeHUsA. KBagpaTHbIi TPEXUICH. BO3MOYKHOCTB €TI0 Pa3jI0KEHUSI HA MHOKHUTEH.
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
JpOOeH.

Cnoxxenue,
BBIYHUTAHNE,
YMHOKCHHE U JICIICHHUC
areOpandecKux
JIpOOeH.
[IpeobpazoBanue
BBIPAKECHU,
COJIepIKaITuX
areOpandeckue
podu

3anuceiBaTh asireOpanyeckue Belpaxkenus. Haxonurb
00JacThb OlpeeeHNs PAllMOHAIBHOTO BEIPAXKEHHUS.
BpInoIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYMCJIATH
3HaYeHHUe JpoOU, B TOM YUCIIE C TOMOUIBIO KaIbKYJISATOpPA.
®opMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATH €ro JJi1 IpeoOpa3oBaHus JpOoOeEH.
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. 15 KBagparnoe Pacno3zHaBaTh KBaJgpaTHbIC YPaBHCHHUS.

KBaapaTHble ypaBHEHHUS ypaBHeHue. Henonnoe | 3amuchiBaTh (popMyI1y KOpHEW KBaJAPAaTHOTO YpPaBHEHUS;
KBaJIpaTHOE pemiaTh KBaJpaTHbIC¢ YPABHEHHMS — I1OJIHbIE U HETIOIHBIE.
ypaBHenue. opmyna IIpoBoauTh mMpocTeiinmue MCcJIe0BAHUA KBaAPATHBIX
KOpPHEH KBaJIpaTHOTO YpaBHEHUM.
ypaBHeHus. Teopema Pemath ypaBHeHUs, CBOJISIIIIKECS K KBaJAPATHBIM,
Buera. C TIOMOIIBIO MPe0OPa30BAHUM U 3aMEHOM NTEPEMEHHOM.
Pemenue ypaBHeHun, HaouroaaTh 1 aHAJIU3MPOBATH CBS3b MEXKIY KOPHIAMU U
CBOALIMXCS KO3 PUIMEHTaMH KBaIpaTHOTO YPaBHEHUSI.
K KBaJPAaTHBIM. dopmyaupoBaTh Teopemy Buera, a Takxe 0OpaTHYyIO -
[Ipocreiinue npobHO- | Teopemy, IPUMEHSTh ATH TEOPEMBI JIJIs PEIICHUS
palMoOHAJIbHbBIC 3a/1ad4.
ypaBHEHUSI. Pemath TekCcTOBBIE 321a4H aNTreOpanyecKUM CIIOCOOOM:
Pemenne TeKCTOBBIX MEPEXO/IUTH OT CJIOBECHOU (POPMYTUPOBKH YCIOBUS 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 JInnenHoe ypaBHEHNE Pacno3HaBaTh JIMHENHbBIC YPABHEHUS C IBYMS
Cucrembl ypaBHEHHI C AByMSI NIEPEMEHHBIMMU.

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

Crpontb rpadyky JIMHEWHBIX YPABHEHUH, B TOM YHCTIE

HCI0J1b3YyH HU(POBBIE pecypcehl.

Paziuyarth napasuiesbHble U IEPECEKAIOIIUECS IPSIMbIE
10 UX YPABHECHUSM.

Pemiate cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C ABYMsI

IIEPEMEHHBIMU IIOJCTAHOBKOU U CII0KEHUEM.
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C IBYMsI
MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHMHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
['padpuaeckas
WHTEpIpeTaLus
YpaBHEHMUS C ABYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C IBYMSI
MIEPEMEHHBIMU.
Pemenne TEKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YpPaBHEHUI

Pemath npocreiime CucTeMbl, B KOTOPBIX OJHO

W3 YPABHEHUU HE SIBJISIETCS JINHEWHBIM.

IIpuBoauTh rpaduyecKy0 HHTEPNPETALUIO PELIICHUS
YPaBHEHHS C IByMsI IEPEMEHHBIMHA M CUCTEM YpaBHEHUM
C ABYMSI IEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3aJa4H aITeOpandeCKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrpa

12

Yucnossie
HEPABEHCTBA U UX
CBONCTBA.
HepaBeHcTBo ¢ ogHOM
[IEPEMEHHOM.
Jlunerinbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHON U UX
petieHue. CucTemsl
JIMHENHBIX HEPABEHCTB

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

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJE PEIICHHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YHUCIIOBOM MPSIMOM.
PemiaTh CUCTEMBI JIMHEWHBIX HEPABEHCTB, H300paxaTh
pEILIeHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU IPSAMOMU
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C OJTHOU IMEPEMEHHOU
Y UX PEIICHUE.

N300paxxenue
peLIeHNs JIMHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU
IIPSMOU
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.
GbyHKIUH. CtpouTh o TouKaM rpaguku GyHKIIUN.
['padux byHKIINN. OnucbIBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa QyHKLIHH, rpaguuecKoro NpeICTaBICHUs.
UX 0TOOpaxxeHue Hcnoan3oBath (yHKIMOHATBLHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHMBOJIMKY.
HccaenoBathb npumMepsl rpaduKkoB, OTPAXKAIOIINUX PEaTbHbIC
npotuecchl U siieHus. [IpuBoauTH, NpUMepPHI MPOIIECCOB U
SIBJICHUM C 3aJIaHHBIMH CBOMCTBAMM.
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.
[Tpumepsl rpadukoB

U3 paCCMATPUBAEMBIX BEJIMYHH O 3HAYECHUIO APYTOH.
B HecnoxkHBIX cilydasx BbIPaxaTh (POPMYJI0H 3aBUCUMOCTH

57




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

byHKIMH, MEK]1y BEJIMUMHAMU.
OTpaXaIOIIUX OnucbIBaTH XapakTep U3MEHEHUS OJJHOW BEJIMUHUHBI
peanbHbIE MPOIECCHI. B 3aBUCHUMOCTH OT U3MEHEHUS JPYTOil.
DOyHKIUH, Pacno3naBath Buabl n3ydaembix GyHkmnmid. [loka3biBaTh
OIIMChIBAIOLINEC CXeMaTHU4YEeCKH IT0JIOKEHUE HaA Koopz[HHaTHoﬁ IIJIOCKOCTH
NPSIMYIO ¥ 00paTHYIO rpadukoB byskmmii Buma:y = X5,y = X5, y =vx, y = |x].
HPOIIOPIHOHAILHBIC HUcnoab3oBarh QyHKUMOHAJIBHO-TPauIecKue
3aBUCUMOCTH, UX npeacTaBJIeHus sl pEUICHUS U UCCIEA0BaHUS YPaBHEHUM U
rpaduKH. CHUCTEM YPaBHEHHI.
I'paux Gpynximn IpuMeHaTh HH(POBbIE PECYPChI A1 IOCTPOCHHS
y = X. rpadukoB GpyHKIMH
DOyHKIUU
y = X2’ y = XS,
y =vx, y = |x|;
rpaduyueckoe perieHne
YPAaBHEHUU U CUCTEM
YpaBHEHUH

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

OCHOBHBIX ITIOHSITUHN U
METO/I0B KypcoB 7 1 8
KJ1acCOB, 0000IIIEHHE
3HAHUU

YKCell, BBIUUCIEHUH, TPeoOpa30BaHMI BEIPAKEHUM, pEeIICHUS
YpaBHEHUH.

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

PemiaTe 3a1a4um u3 peajbHOM )KM3HH, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS JIJIsl PEIICHUS 3a]1a4 U3 IPYTUX
MIPEAMETOB.

PemiaTh TeKCTOBBIE 32]a4H, CDABHUBATH, BLIOMPATH
CIOCO0OBI PEIICHUA 3a/1a4n

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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JECATUYIHBIC POOH.
B3auMHO 01HO3HAaUHOE
COOTBETCTBHE MEXKIY
MHOKECTBOM
JIENCTBUTEIHLHBIX
YUCENT U MHOKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICWCTBUTEIIHHBIX YHCET,
apudmeTHIecKue

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 JNEHCTBUTENBHOTO YUCIIa KaK OECKOHEUYHOH 1eCATUYHON
JECATUYHBIE TPOOH. IpoOu, NPUMEHSTh JI€CATHYHbIE TPUOTKEHUS
MHoxecTBO palMOHANBHBIX U HPPALMOHAIIBHBIX YHCET.
JCACTBUTEIIBHBIX HN300paxkaTh 1€MCTBUTEIBHBIC YUCIIA TOUKAMHU
YHCEll, KOOPJAMHATHOM IIPSMOM.
NEICTBUTENIbHBIE 3anucbIBaTh, CPABHUBATH U YIIOPSAI0YUBATH
yucia Kak NEHCTBUTENIbHBIE YHCIIA.
OECKOHEUYHBIE BbINOJIHATH, COYETas! yCTHBIE U TUCbMEHHBIE PUEMBI,

apudpMeTnvecKue 1eiicTBUS C PAallMOHAIBHBIMU YUCIIAMU;
HAXOJAMTh 3HAUYCHUS CTEIICHEHN C LEJIBIMU MOKA3aTEISIMU U
KOPHEH; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIPAXKECHUM.
I[Hosy4yuTs nmpeacraBjaeHue 0 3HAUMMOCTH
JNEUCTBUTEIBHBIX YACEN B TPAKTUUECKOM IESATEIBHOCTH
YEJIOBEKa.

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

OKpyIJIATh JECUCTBUTEIIBHBIE YUCIIA, BBINOJHATH
NPUKHIKY PE3yJbTaTa BBIYUCICHNUN, OLEHKY 3HAYCHUU

60




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

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 OHOU Pemenune ypaBHenui, METOJbI [IPU PELICHUN 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.
CBOAAIINXCSA IIpeanararb BO3MOXKHbIE CIOCOOBI pEHIEHUS! TEKCTOBBIX
K KBaJpPaTHBIM. 3a1a4, 00CyK1aTh UX M pelIaTh TEKCTOBBIE 33/1a4U
bukBangpaTtHbie pa3HbIMH CIIOCOOaMHU.
YPaBHEHUSL. 3HAKOMHMTBHCS C UCTOPHUE Pa3BUTHUS MATEMATUKU
[Ipumeps! perieHus

YPaBHEHUN TPEThEU
Y 4YETBEPTOU CTENEHEN
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pa3oKeHUEM

Ha MHO>KUTEIH.
Pemenue qpoGHo-
palMoOHaIBHBIX
YPaBHEHHUM.

Pemntenne TekcTOBBIX
3a/1a4 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 JJUHENHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
MHTEPIPETALNS
CHUCTEMBI YPaBHEHU

C IBYMsI [IEPEMEHHBIMMU.
Peurenune TekcToOBBIX

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

Hcnoab3oBath QyHKIHOHATBHO-TPAPUUECKUE
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
IyTEM COCTABJICHUS CUCTEMBI YPAaBHEHMI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yJibTar.

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

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
Hepasencraa HEPABEHCTBA U X HEPaBEHCTBA; UCIOJIb30BATh CUMBOIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoimoaHATh npeoOpa3oBaHus HEPABEHCTB, HCIIOJIb30BaTh
JIunelinpie U1 Ipe00pa30BaHUs CBOMCTBA YNCIOBBIX HEPABEHCTB.
HEPABEHCTBA PacniozHaBaTh JTUHEHHBIC U KBApaTHBIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINX
Cucremsl TMHENHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJTHOU IIOJIyYEHHBIE PEIICHUS.
IIEPEMEHHOMN U UX MN300paxaTh penicHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTB
peuieHue. Ha YUCJIOBOM NPSIMOH, 3aANMUCHIBATH PEIICHUE C TTOMOIIBIO
KBagparnsie CHUMBOJIOB.
HEPABEHCTBA U UX Pemath KBaJIpaTHBIE HEPABEHCTBA, UCIIOJIb3YS
peuieHue. rpaguyeckue npeCcTaBIeHuUs.
I'paduueckas OcBauBaTh M NIPUMEHATH HEPABEHCTBA IIPH PELLICHUN
VUHTEPIPETALNS Pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBaapatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

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

WITKOCTPHUPOBATH CXeMATHYECKH, 00bACHATH
pacnoiokKeHne Ha KOOPAUHATHON TIOCKOCTH rpauKoB

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

y = %%,y =V, y = |x| B 3aBUCHMOCTH OT 3HadYeHHIA
K03((PUIIMEHTOB; ONMUCHIBATH X CBOMCTBA.
Pacno3naBaTh KBaipaTUYHYIO (PYHKITUIO IO (hopMyIIe.
IIpuBoaAUTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peajbHOU KU3HU, PU3UKH, TEOMETPUHU.

BoIsaBISAITH 11 0000111aTH 0COOCHHOCTH Ipadrka
KBaJIpaTUYHOU PyHKIUU Y = ax’ + bx + c.

Ctpouthb 1 H300pakaTh cXeMaTH4YeCKHU rpaduxu
KBaJIpaTUYHBIX (DYHKIINUHN, 3aTaHHBIX (OpPMyTIaMH BHIA
y=axt,y=ax +qy=alx+p’y=ax’ +bx+c.
AHAJIM3HPOBATH U NPUMEHSATH CBOMCTBA N3yUYECHHBIX
(YHKIMI 7151 UX TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO
U (POBBIX PECYPCOB

YucioBrie
OCJIEIOBATEILHOCTH

15

ITonsaTue ynciIoBOM
TIOCJIEIOBATCILHOCTH.
3amaHue
ITOCJIEAOBATEIIEHOCTH
PEKYpPPEHTHOU
dopmynoi u

dbopmyIioi N-To YIeHa.

Apudmernueckas u
reoMeTpuYecKas
IIPOTPECCHUM.
@opmyJibl N-T0 YieHa
apupMeTHIECKON 1
reOMETPUYECKOU

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

AHaau3upoBaTh GpopMyiy N-ro yieHa
NOCJIEIOBATENBHOCTH WIIA PEKYPPEHTHYIO (hOpMYITy

Y BBIYHCJIATH WICHBI [TOCJIEI0BATEIbHOCTEN, 33 1aHHBIX
3TUMU (hopMyJIaMHu.

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

Pacno3HaBaTh apu(MeTHYECKYIO U TEOMETPUUECKYIO
IPOrPECCHUU NP PA3HBIX CIIOCOO0AX 3aaHUsl.
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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
NIEPBBIX N YJIEHOB.

N300pakaTh 4IeHBI TOCIEA0BATEILHOCTH TOUKAMU

Ha KOOPJAMHATHOM IJIOCKOCTH.

PaccmarpuBaTth npumMepsl POLECCOB U ABJICHUH

U3 pEeAIbHOW KU3HU, WIUTKOCTPUPYIOLINE N3MEHEHUE

B apu(pMETHUECKON POTPECCUH, B TEOMETPUUYECKON
IPOIrpeCcCuu; N300paxaTh COOTBETCTBYIOINE 3aBUCUMOCTH
rpaduyecky.

PemiaTe 3apa4m, CBsI3aHHbBIE C YUCIIOBBIMU
IIOCJIEIOBATEIBLHOCTSIMHU, B TOM YHUCJIE 3aJ1a4M U3 PEaJIbHOU
KU3HH C UCTIOJIB30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9MIEKTPOHHBIX TAOJMII, FPAPUUECKOTO KAIBKYJIATOPA U T.11.).
Pemarsb 3a1aun Ha CIIOKHBIE TPOLICHTHI, B TOM YHCIIE
3a1a4M U3 PeabHOM MPAKTUKU (C UCIIOIB30BAHUEM
KAJIbKYJISITOPA).

3HAKOMHMTBHCS C MCTOPHUEH Pa3BUTHUS MATEMATUKH

[ToBTOpEHuUe, 00001ICHHE,
CUCTEMATH3aIMs 3HAHUN

18

Yucaau
BbIYMCJIeHNS (3aIHCh,
CpaBHEHUE, IEUCTBUS
C JICICTBUTEILHBIMU
YUCJIAMH, YUCIIOBAs
npsiMast; MPOIICHTHI,
OTHOIIICHUS,
IIPOTIOPITNH;

OnepupoBaTh NOHATHAMM: MHOXKECTBO, TOJAMHOKECTBO,
orepaluy HajJ 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, JEIUMOCTh HATypaJbHbIX
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OKpYTJICHHE,
MpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3a7a4

4yuce, MPU3HAKKU IETMMOCTH, 11€710€ YUCII0, MOAYJIb YHCIa,
O0OBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apupMEeTUUIECKUN KBaJIpaTHBIN KOPEHb.
BbINOJIHATH AeiicTBUSI, CPABHUBATH U YIIOPSII0YNBATH

apuPpMETHIECKUM 4ucIia, NPeACTaBIATh YACa HA KOOPIUHATHOM MPSMOH,
CrocoooMm) OKPYIJISITh YHCJIA; BHINOJHATH NPUKHUIKY M OLEHKY
pe3ynbTaTa BIUYNCICHUN.
PemaTh TekcTOBbBIE 3a4a4M apU(PMETUUECKUM CIIOCOOOM.
PemaTe npakTu4yecKkue 3a1a4m, COACPKALIUE IPOLICHTHI,
JI0JIM, YACTH, BBIPAXKAFOIINE 3aBUCUMOCTHU: CKOPOCTbh —
BpEMsI — PACCTOSHUE, [IEHA — KOJIMYECTBO — CTOUMOCT,
00BEM paboThl — BpeMsl — MIPOU3BOJUTEIBHOCTD TPY/IA.
Pa30upartsb peanbHbIC )KU3HCHHBIE CUTYAIIHH,
(popMyIHpPOBATH 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,
(mpeoOpazoBaHUe MHOTOWIEH, ajaredpandeckas Jpo0b, TOKIECTBO.
anreOpanyecKux BbINOJIHATH OCHOBHBIE 1€iCTBUSL: BHIIIOJHITH PACUETHI
BBIPAKECHUM, o gopMyiiam, mpeoOpa3oBbIBATH LIETbIE, JPOOHO-
JOIYCTUMBbIE palMOHabHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYEHU) peann30BbIBaTh Pa3JIOKEHUE MHOIOUYJIEHA HA MHOYKUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHuEM (HOpMYIT pa3HOCTH
KBaJIpaTOB M KBaJpaTa CYMMBbI U Pa3HOCTH; HAXOJIUTh
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX JIs1 JPOOHO-
PAlMOHAIIBHBIX BBIPAKEHNUN, KOPHEM.

MopenupoBaTh ¢ IOMOIIBIO (POPMYIT peasbHbIE TPOLIECCHI
Y SIBJICHUS

DOyHKUNH
(moctpoeHue,
CBOICTBA U3yYEHHBIX
ynxumi;
rpaduueckoe pemeHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBaTh NOHATUAMU: QYHKIUS, TPAaQUK PYHKIINH,
HYJU QYHKITAA, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEKYTKH BO3pacTaHusi, yObIBaHUsI, HAUOOJIbIIIEE U
HauMeEHbIIIee 3HAYCHUS (PYHKITUH.

AHAJIN3UPOBATH, CPABHUBATD, 00CYK1ATh CBOICTBA
GyHKIUNA, CTPOUTH UX TpaduK.

OnepupoBatb NOHATHUSAMHU: IPSIMAasi TPOMOPIIUOHAIBHOCTD,
o0OpaTHas MPONOPLMOHAIBHOCTb, TUHEHHAS (PYHKITHS,
KBaJipaTuyHasi QyHKIWs, mapadosia, runepoora.
HUcnoab3oBats rpaguku 1y1sl ONPEAECICHNS CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEH, I PELICHUS 3a/1a4 U3 APYTHUX
y4€OHBIX MPEAMETOB U pPEabHON KU3HU; MOEJTUPOBATH

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

OBLIEE KOJIMHECTBO
YACOB I1O ITPOI'PAMME

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

INOACHUTEJBHASA 3AIIMCKA

['eomeTpust Kak OOUH U3 OCHOBHBIX Pa3/ENIOB LIKOJBHOM MaTEMAaTHKU, UMEIOLIUN
CBOEH 1eNbl0 00€CTeUnTh M3Yy4YEeHHE CBOMCTB M pa3MepoB (UTyp, UX OTHOIICHUH U
B3aMMHOE€ PAaCIIOJIOKEHHE, OIMPACTCSd Ha JIOTUYECKYHO, JOKAa3aTENbHYH JIMHUIO.
[leHHOCTh, UW3y4YeHUsI TEOMETPUM HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJII0YaeTcsl B TOM, YTO OOy4YalolIUiCs YYHUTCS MPOBOJUTH JIOKa3aTeIbHbIE
pacCyXJeHusl, CTPOUTh JIOTMUYECKHE YMO3AKJIIOUCHUS, JOKa3blBaThb HCTHHHBIC
YTBEPKIACHUS W CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKIACHUS
«OT TPOTUBHOTO», OTJIMYATH CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBIE
YTBEPKIICHHUSI.

BTopoli 1IEHHOCTBIO H3Yy4Y€HUS TEOMETPHUM SBIISIETCS HCMIOJb30BAHUE €€ Kak
WHCTPYMEHTA NpPH PENICHUHM KaK MaTeMaTH4YECKUX, TaK M NPAKTHYECKUX 3a/]ad,
BCTPEYAIONIUXCSI B peanbHOU *Ku3HU. OOydaromuiics: TOJDKEH HAYyYUThCS ONpPEIEeTUTh
T€OMETPUYECKYIO0 (DUrypy, ommcarb CIOBaMU JAHHBIM 4YEPTEX WM PUCYHOK, HAWTH
IJIOIIA/Ib 3€MEIBHOTO Y4YacTKa, pacCuuTaTh HEOOXOIUMYIO JJIMHY OINTOBOJOKOHHOIO
Kabeyst unum TpedyeMble pa3Mephbl rapaxa JJsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIMUTENIbHAS JIMHUS B W3ydeHUU reoMerpuu. llpm pemenun 3amau
MPAKTUYECKOIO XapakTepa OOydarolmUNiCs YYUTCS CTPOUTh MAaTEMAaTHUYECKUE MOJCIIH
peaNbHBIX KM3HEHHBIX CUTYyallui, TPOBOJIUTH BHIUUCIICHUS U OLICHUBATh aJICKBATHOCTD
MOJIYYEHHOT'O pe3yJibTaTa.

Kpaithe BaxxHO TOMYEPKMBATL CBSI3U TEOMETPUUM C JPYTUMH  y4eOHBIMU
npeaMeTaMy, MOTHUBHUPOBATH MCIOJIb30BAaTh OMNpPEICTICHUS TeOMeTpUuYecKux Guryp u
MOHSATUM, JEMOHCTPUPOBATH MPUMEHEHHE TOJYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBA3uW Haubosee SPKO BUAHBI B TeMax «BekTopsl», «TpuUroHomerpuyeckue
COOTHOIICHU», «MeTon koopauHat» U «Teopema [Tudaropay.

VYyebuniii kypc «['eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pPa3Jeiibl
conepxanusi: «['eomerpudeckre GUrypsl 1 UX CBOMCTBaY, «I3MepeHne reOMeTPUIECKUX
BEJIIMUUH», «JleKkapTOBbl KOOpAMHATBI Ha IUIOCKOCTW», «BeKkTopb», «JIBrxkeHus
iockocty, «I[IpeodbpazoBanus moo0us».

OOmiee uMcnO YacoB, PEKOMEHIOBAHHBIX [IJIi M3y4yeHUs Yy4eOHOTO Kypca
«['eomerpust», — 204 4vaca: B 7 kimacce — 68 ywacoB (2 vaca B Hememo), B 8 kimacce —
68 yacoB (2 Jaca B Hefien0), B 9 kimacce — 68 yacoB (2 yaca B HEJEIO).
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COAEPKXAHUE OBYYEHUA
7 KUIIACC

Havanbnablie nonsaTus reomerpun. Touka, nmpsmasi, OTpe30K, JIyd. YToi. Buasl yrios.
Beptukanbable M cMexHbIE Yribl. buccexkrpuca yria. JlomaHas, MHOTOYIrOJIBHHK.
[TapajuienbHOCTD U EPIEHAUKYIISIPHOCTD MPSMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OceBOM cumMmeTpuu. llpumepsi
CUMMETPHH B OKPYKAIOILIEM MHPE.

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 TNPU3HAKHU MAPAJUIENBbHBIX NpsMbIX. CyMMma yIJIOB TPEYrOJIbHHKA.
Bremnue yriasl TpeyrojibHHUKA.

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

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM YyIJIe U OOJIbIIEN CTOPOHE TpeyroyibHuKa. [lepnenaukysp
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)KHOCTH M mnpsMon. KacarenmpHad M cekymas K OKpPYKXHOCTH. OKpPYX HOCTB,
BIIMCaHHAasA B yroJl. BnucanHas u onucaHHasi OKPY>KHOCTH TPEYIOJIbHUKA.

8 KJIACC

UYetrbipéxyronpauku. [lapamienorpamMm, ero npusHakd U cBouMcTBa. YacTHbIe
cily4yad napajuiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBapaT), X MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpaneuus, €€ CBOKWCTBA U npu3Haku. [IpsimoyrosibHas Tpaneuus.

Meton yaBoenust meauansl. LlenTpanbHas cummetpust. Teopema @aneca u reopema
O IPONOPLIMOHAIIBHBIX OTPE3KAX.

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

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

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

Beruucienne mnomaner TPEYroJbHUKOB W MHOIOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

69



denepanbHas pabouas nporpamma | Matemaruka. 59 kimaccel (0a30BbIli YPOBEHB)

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu penreHUH
MMPAKTUYECKUX 3a7a4.

CHHyC, KOCHHYC, TAaHI'€HC OCTPOTrO yria MpsSMOYTrOJIbHOTO TpPEyroJbHUKA.
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. B3anmHoOe
pacrosiokeHue JByX okpyxkHocteil. Kacanue okpyxkHocted. OOuue kKacaTteibHbIE K
JIBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYIIbI IPUBEAECHUS.

Pewenne TpeyronpHuUKoB. Teopema KOCHMHYCOB M TeOpeMa CUHYCOB. Pelenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIBb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Tpeobpa3zoBanue nogoous. [lonodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pPOU3BENEHUN OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYILHUX, TeOpeMa O KBAIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABICHHBIE BEKTOPHI, IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLuU
HaJ BEKTOpaMH. Pa3nokeHWe BEKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAaM.
KoopnnHater  Bekropa. CKalsipHOE  NPOU3BEACHUE  BEKTOPOB,  IPUMEHEHHE
JUIS1 HAXOKJICHUS JJIMH U YTJIOB.

JlekapTOBBl KOOpAMHATBl HA IUIOCKOCTH. YPAaBHEHHs MPSMOU M OKPYKHOCTH
B KOOpAMHATAax, MEPECEYEHUE OKPYKHOCTEM M MNpAMBIX. MeTon KOOpAWHAT U €ro
IIPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. [[sTnHA OKpYKHOCTH. [ pagycHas u paauaHHas Mepa
yTJIa, BBIYMCIIEHUE JJIMH AYT OKpyKHOCTEH. I1nomane kpyra, cekropa, CerMeHra.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CUMMETpUU (Quryp (3J€MEeHTapHbIe
npenacrasienus). [lapannensasiil 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, Mu300pakaTb TreoMEeTpuYecKue (UTypbl, BBINOJIHATH  YEPTEXKH
II0 yCJIIOBMIO 3ajauyu. M3mepsaTe nuHENWHBbIE W YIJOBBIE BENIMYMHBL. Pemare 3amgaun
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenatb rpyOyr0 OLIEHKY JMHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HHM, pPa3MEpOB NPUPOAHBIX OOBEKTOB. PaznmnuaTh pa3Mepbl 3TUX OOBEKTOB
10 TIOPSIIKY BEJIUYUHBI.
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CTpouTh YEPTEKU K TEOMETPUUECKHUM 3a/1a4aM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MPU3HAKHU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB MPHU PEUICHUH 3a/1a4.

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

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MPSIMOYLOJIBHBIX  TPEYTOJIbHUKOB,
CBOWCTBOM MEJWAHbI, MPOBEIEHHOW K THUIIOTEHY3€ NPSMOYTOJBHOIO TPEYroJIbHUKA,
B PEUICHUH F'€OMETPUYECKHX 3a7ay.

OmnpenensiTh MapayieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 0Opasyer
¢ HUMH cekymas. Onpenensiarb NapajuieIbHOCTh MPSMBIX C IOMOIIBI0 PaBEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM JO TOYEK APYTOU MPSAMOM.

Pemate 3aaun Ha kieTyaToi Oymare.

[IpoBOAUTH BBIUKCICHUSI U HaXOJUTh YUCIIOBbIE M OYKBEHHbIC 3HAUYEHHUS YIJIOB

B I€OMETPUYECKUX 3a/adyax C HCIOJB30BAHUEM CYMMBI YIJIOB TPEYI'OJIBHUKOB M
MHOTOYIOJIbHUKOB, CBOMCTB  yIJIOB, OOpa30OBaHHBIX IPU MEPECEUEHUH JIBYX
[apajuIeNIbHBIX NPAMBIX CEKyLIEH. PemaTe npakTuyeckue 3aa4u Ha HaX0XKAECHUE YIJI0B.

Biagers IOHATHEM TE€OMETPUYECKOIO MeCTa TOYEK. YMETb OIPEAEIATh
OHMCCEKTpUCY yTia U CepEeIUHHBINA NEPIICHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U AUaMeTpa
OKPY>KHOCTH, TIOJIb30BAaTbCsl HMX CBOMCTBAMU. YMEThb NPHUMEHATH 3TH CBOMCTBA
IIPU PEIICHUU 3a/1a4.

Briagets moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh
e¢ ueHtp. Ilonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHHKA
IIEPECEKAIOTCS B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE IIEPIICHIUKYIIAPBI K CTOPOHAM
TPEYTOJbHUKA ITEPECEKAIOTCS B OAHOM TOUKE.

Brnaners mnoHATMEM KacaTeNbHOW K OKPYKHOCTH, IIOJB30BaThCAd TEOPEMOU
0 NEPHEHAUKYIAPHOCTH KACATEIbHON U painyca, IPOBEIEHHOTO K TOYKE KaCaHHUs.

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

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

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaAaMMBbl Y4EOHOTO Kypca K KOHITY
o0yueHus B 8 KkJacce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, OJIb30BATHCS
VX CBOMCTBAMU IPU 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.

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

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

Bnanets NOHATUSMU CHHYCA, KOCUHYCA U TAHTE€HCa OCTPOTO YIJIa IPSIMOYTOJIBHOTO
TpeyroyibHUKA. [10J1630BaThCSl ATUMU NOHATHIMU IS PELICHMS] IPAKTUYECKUX 3a/1a4.

Boruncnate (pa3nuuHbIMH crioco0aMu) IUIOLIab TPEYroJibHUKA M IUIOUIaau
MHOTOYTOJIbHBIX (Uryp (moJp3ysich, rae HEOOXOAUMO, KaJIbKyJsATOpoM). [IpumeHsTH
IIOJyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

BiiageTs MOHATHAMM BIIMCAaHHOTO M IIEHTPAJIBHOIO YIJIA, UCIIOIB30BATh TEOPEMBI
0 BIIMCAHHBIX yIJlaX, yriax MEXIy XOpAaMHU (CEKyIIMMH) U yTIiie MKy KacaTeJIbHOU U
XOpAOH P PEIIEHUU T€OMETPUYECKUX 3a1aY.

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

IIpuMeEHSATH MOTy4YEHHBIE 3HAHUA HA IPAKTUKE — CTPOUTHh MaTEMAaTHYECKHE MOJENH
JUISL  3aJa4  peajbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOUIME BBIYMCIICHHUS
C TMPUMEHEHHEM TOJ00MS W TPUTOHOMETPUHU (IMOJIB3YSICh, TI/A€ HEOOXOIHUMO,
KaJIbKYJIITOPOM).

[IpenMeTHble pe3yibTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
o0yueHus B 9 KJacce:

3HaTh TPUTOHOMETPUUECKUE (PYHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX MOMOUIBIO
pa3MyHbIE AJIEMEHTHI MPSIMOYTOJBHOTO TPEYTOJbHUKA («peuieHue MNpIMOYTOIbHBIX
TPEYroJbHUKOBY»). HaxoauTe (C NOMONIBIO KaJdbKyJISITOpa) JUIMHBI W YIJIbI
JUIsL HETAOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbed (opmMysaMu MPUBEICHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM  JUISl HAaXOXJACHHS COOTHOIIEHUA MEXKIYy TPUTOHOMETPUYECKUMU
BEJIMYUHAMHU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB [UJISl HAXOXACHHUS pPa3IUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), MIPUMEHATh UX MPHU PEIICHUU
reOMETPUUECKUX 3a/1a4.

Bnagers moHsTHsAMH TNpeoOpa3oBaHHsl MOJOOUS, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX uryp. Ilonp3oBaTbest cBOMCTBaMM MOJIOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIIATH AJIMHBI M HAXOAUTD YIJIbl y TOJ0OHBIX Guryp. [IpumeHsTh cBOICTBa 01001
B INPAKTUYECKUX 3a7adyax. YMETb MPUBOAUTH MPUMEPHl MOAOOHBIX  (GUTYp
B OKPY’KarOIIEM MUPE.

[Tonb3oBaTbCAd TEOpEMaMH O MPOU3BEACHUH OTPE3KOB XOpJ, O MPOU3BEACHHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.
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[Tonb30BaTbCsa BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3NUECKUN CMBICI,
OPUMEHATh MX B PELICHUM TIE€OMETpUYECKUX U (usmueckux 3anad. IlpumeHarts
CKaJISIPHOE MPOU3BECHUE BEKTOPOB JIJIsl HAXOKJEHUS IJIMH U YTJIOB.

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

Bnagers NOHATUAMU IPaBUIBHOTO MHOTOYTIOJIbHUKA, JJIMHBI OKPY’KHOCTH, JJIMHBI
YT OKPY>KHOCTH M paJuaHHOW MEphl yria, YMETh BBIUMCIATH IUIOLIA/lb KpyTra U €ro
yactel. [[puMeHsATh noydyeHHbIE YMEHUSI B IPAKTUYECKUX 33]a4ax.

HaxoauTs ocu (W11 IGHTPBI) CUMMETPHUH (DUTYP, TPUMEHSTH JBUKECHHS TIIOCKOCTH
B IIPOCTEHMILNX CIyYasX.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMAaTUYECKHE MOJENH
Ul 3aJad  pealbHOM JKM3HM U IPOBOAUTH COOTBETCTBYIOUIME BBIYMCIICHUS
C TMpPUMEHEHUWEM TMOoJ0o0HUs M TPUTOHOMETPUYECKHX (PYHKIMI (TOJB3yACh, TIJ€
HE0O0XO0IUMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
HanmenoBanme paznena |KomudecTso OcHoBHOE OCHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreiimme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS 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
Pabota U TIPAKTHYECKUX OOBEKTOB.
C IPOCTEUIIUMU OnpenensiTb «Ha r71a3» pa3Mepbl pealbHbIX 0ObEKTOB,
yepTeKamHu. NPOBOAUTH IPyOYIO OLIEHKY UX Pa3MEPOB.
N3mepenue nHeWHbIX | PemaTh 3a1aun Ha BHIYUCIICHUE JIMH OTPE3KOB U BEIMYUH

Y YIJIOBBIX BEJIWYMH,
BBIUHCIICHUE OTPE3KOB
Y yIJIOB

YTJIOB.

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

IIpoBoanTs Ki1accu(UKaLMIO YTIOB, BBIMUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMUTBCS C HCTOPHEH pa3BUTHS FEOMETPUU

TpeyroyibHUKN

22

[TonsiTe 0 paBHBIX
TPEYroJIbHUKAX U

Pacno3HaBaTh napsl paBHbIX TPEYTOJIBHUKOB Ha TOTOBBIX
yeprexkax (C yKka3aHUEM IMPU3HAKOB).
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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
TPEYTOJIbHUKH.
[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYTOJIbHUKA.
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 TPEyroJIbHUKA.

@opmyIMpPOBaTh CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTexu, pelmaTh 322494 C IOMOIIbIO
HaXOXKJEHHUS PaBHBIX TPEYTOJILHUKOB.

I[IpumMeHsATH NpU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3a/1ayax.

Hcnoan3oBath 111(ppoBbIE peCypChl AJIs1 HCCIIeI0BAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMHUTBHCS € HICTOPUEN Pa3BUTHS TEOMETPHUH
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[lapannensHble NpsIMBIE, 14 [lapaiensHbie D®opMyJIHPOBATH NOHATHE TAPAIIIETBHBIX ITPAMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA IIPsIMBIE, NX CBOMCTBA. HAXOJUTH MMPAKTUYECKUE IPUMEPBI.
Hakpecrt nexammue, M3yuaTh cBOCTBa yIJIOB, 00pa30BAHHBIX MPU NTEPECEUECHUH
COOTBETCTBEHHBIE U napasuieNIbHbIX MpsAMbIX cekymei. [IpoBoauTs
OJHOCTOPOHHUE YIJIBI, | JAOKA3aTeJbCTBA NAPALIECIBHOCTH ABYX IIPSAMBIX C TOMOIIBIO
00pa30BaHHbIE YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
IIpU [IEPECCYCHUN TPEThEU MPAMON.
napajuIeIbHbIX BpI4HCIsiTH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYIIIEH). HaxoauTsb unciioBble 1 OYKBEHHBIE 3HAYEHHUSI YTJIOB
[Ipu3Hax B TEOMETPUYECKHUX 3a7a4axX C HCIOJIb30BAHUEM TEOPEM
[apaJuIEIbHOCTH O CyMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYI'OJIbHUKA.
IIPSAMBIX Yepe3 3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUU
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOM
MPSAMOM 1O BTOPOU
IPSAMOM.
Cymma yrios
TPEYTOJIbHUKA.
Brenrnue yribl
TPEYTOJIbHUKA
OKpy)HOCTb U KPYT. 14 OKpyX HOCTb, XOp/1a U DopMyJIHPOBATH ONPEACICHUs . OKPYKHOCTH, XOP/IbI,
['eomeTpuueckue JIHAMETP UX CBOMCTBA. JIMaMETPa U KacaTeabHOU K OKpy)HOCTH. M3yuaTh nx
[MOCTPOCHUS KacarenpHas CBOMCTBA, PU3HAKHU, CTPOUTH YEPTEHKH.
K OKPY>KHOCTH. HccaenoBarhb, B TOM YKCIIE HCHOJIB3YH LM (pPOBLIE
OKpy>KHOCTB, pecypcChl. OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP

BIIMCaHHas B YIOJI.

OKPYHOCTH, BIMCAHHOMN 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,
BIIMCaHHAs

B TPEYTOJIbHUK.
[Ipocreitmme
3a/1auun

Ha MMOCTPOEHHUE

KacaTeJbHbBIX.
HUcnoas3oBars metoa [ MT 1i1d nokazarenbCcTBa TEOPEM

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

OBJaaeBaTh NOHATUSIMHU BIOVCAHHOU W OIIMCAaHHOM
OKPYKHOCTEU TPEYTOJIbHUKA, 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 3JICMEHTAM.

3HAKOMUTBCS € MCTOPUEH Pa3BUTHS TEOMETPUN

[ToBTOpEeHue, 00001IIICHNE 4 IToBTOpEHUE 1 PemaTh 3a1aum Ha MOBTOPEHUE, UITIOCTPUPYIOIINUE CBS3U
3HAHUH 0000IIIeHE OCHOBHBIX | MEXIY Pa3IMYHBIMH YacTsIMHU Kypca
MOHATUU U METOZIOB
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 ONPe/IeICHUA: TapAIIIEIOorpaMMma,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tparelnuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tparneuny, NpIMOyroJIbHOM Tpareiuu.
pomO, KBaapar), ux Jloka3pIBaTh U UCNOJIB30BATH NPH PEeIICHUHU 32124
MIPU3HAKH U CBOMCTBA. | MPU3HAKU U CBOMCTBA: NapajliesiorpamMmma,
Tpanenus. MpsSIMOYTOJIbHUKA, poM0Oa, KBajipaTta, Tpaneiuu, paBHOOOKOH
PaBHoOOKas u Tpareuuu, NpsIMOyTrOJIbHON TpaneLyu.
MPSIMOYTOJIbHAS IIpumeHs T MEeTOA YABOCHUS MEIUAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoan3oBath 11udpoBbIe pecypehl A UCCIEAOBAHUS
Merton yaBoeHus CBOMCTB U3y4aeMbIX (UTYD.
MEIMAHBI. 3HAKOMHMTBHCH € HCTOPHEN Pa3BUTHUSI TEOMETPUU
enTpasnbHas
CUMMETpPHUS

Teopema darneca u TeopemMa 15 Teopema Qarnecau IIpoBoaUTH MOCTPOEHMS C IIOMOIIBIO HUPKYJIS U IMHENKHU

0 IPONOPLIMOHAIIBHBIX TeopemMa C UCIIOJIB30BaHuE TeopeMbl Daneca U TEOPEMBI

OTpe3Kax, MOJ00HbBIC
TPEYTOJIBHUKA

O TIPOTIOPIIMOHAJIBHBIX
OTpe3Kax.

Cpennsig TuHUA
TPEYrOJIbHUKA.

O 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
JIVHUSL.
[IponopumoHaibHbIE
OTPE3KHU.

IlenTp Macc

B TPEYTOJIbHHKE.
[Tomo0HBIE
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.
Pematsb 3aga4u Ha 0100HBIE TPEYTOIBHUKHU C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
MOTI00HBIX TPEYTOJIHLHUKOB.

IIpoBoanTh 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJ00MUS.

TPEYTOJIHHUKOB. Jloka3bIBaTh TpU IPU3HAKA TI0JI00US TPEYTOJIHLHUKOB.
[Ipumenenne IIpyMeHATH NOTydYEeHHBIE 3HAHUS IPU PEILICHUN
no00ous F€OMETPUUYECKUX U MPAKTUUYECKUX 3a/1a4.
MIPU pelICHUU 3HAKOMUTBHCS C HCTOPHEl pa3BUTHUSI 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 QUTYD. buryp. TUTOIIAM, BBISCHSITh MX HATJISTHBIN CMBICIT.
[Tnomaay nogoOHbIX puryp DopMybl BoiBoauTh hopMyIibl TUIONIAAN TApaJIeIorpaMma,
JUTSI TUTOTIAIH TPEYTOJIbHUKA, TPAIeIIUU U3 GOPMYJIIBI TUTOIIAIH
TPEYTrOJbHUKA, IpsIMOYTOJIbHUKA (KBajparta).
napajuiesiorpaMmma, BoiBoguTh hOpMYIIBI MIIOMIAN BEITYKIOTO
TpareIuy. YETBIPEXYTOJIbHUKA Yepe3 JUArOHAIN 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
TJIOTIAH JIJTS PEIICHHS TEOMETPUYECKUX 3a/1ad.
HaxoauTs miomaayu mogo0HbIX Guryp.

BoIuucJasaTh TIonanayd pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha UIONIAIb C TPAKTUYECKUM

coJiep KaHueM

Teopema [ludaropa u
Haydaja TPUTOHOMETPUHU

10

Teopema [Tudaropa, u
€€ IpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUICCKHIX
GyHKIUNA OCTPOTO
yTi1a IPSIMOYTOJIBHOTO
TPEYTrOJbHUKA,
TPUTOHOMETPHUECKUE
COOTHOIIICHUS

B IIPSIMOYTOJIEHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHYECKOE
TOX]IECTBO

Joka3biBaTh TeopeMy [ludaropa, ucnoabzoBarsh €

B IPAKTUYECKUX BBIYUCIICHUSX.

DopMyJTHPOBATH ONPEAECTIEHUS TPUTOHOMETPUYECKUX
(YHKIIMI OCTPOro yriia, HpOBePATh UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKUE COOTHOIICHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBarh COOTHOLICHUS MEXIY CTOPOHAMU B
IPSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yraaMu B 45° n 45°; 30°
u 60°.

Hcnoab3oBath GopMysibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO I HAXOKACHUS
COOTHOIICHUIN MEXAY TPUTOHOMETPUUECKUMU PYHKIUAMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpumMeHATH NOJIy4eHHbIC 3HAHUS U YMEHHUS [TPU PELICHUN
PAKTUYECKUX 3a/1a4.

3HAKOMMTBHCH € HCTOPHEH PA3BUTHUS 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
XOpJlamMu U
CEKYILIAMHU.
Bnoucannsie n
OITMCaHHbIC
YETHIPEXYTOJIbHUKH,
WX IPU3HAKU U
CBOMCTBA.
ITpumeHeHnue 3Tux
CBOMCTB

MIPU PEIICHUU
F€OMETPUUYECKUX
3ajad4.

BzanmMnoe
PACIIOJIOKEHUE IBYX
OKPY>KHOCTEH, 0011111
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
yIJlax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarp, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pPECYpPCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U NPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U ITPU3HAKU [IPU PELLICHUN
3a1a4
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[ToBTOpEHME, 0000IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHAE CBSI3U
3HAHMUI OCHOBHBIX IIOHATHA U | MEXKIY Pa3INYHBIMH YaCTIMH Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAHUMN
OBILIEE 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 pamnycoM OMUCAHHOW OKPYKHOCTH).
TIpUBEIEHUS. BoiBoauTh GopmMyibl 1Jis BBIYMCIEHHUS MJI0MIAAei
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUTroHOMeTpuHM (hopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBHUKA YEPE3 JIBE CTOPOHBI U YTOJ MEXKILY
Pewenue HUMH, HopMyJIa TIIOMIAJAN YETHIPEXYTOIbHUKA YepPe3 €ro
TPEYTOJILHUKOB. AUAroHaJii U Yroja MCxXay HI/IMI/I)
HpaKTquCKoe Pematnb TPEYT'OJIbHUKH.
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. npu npeodpa3oBaHUM MOJ00HUS.
B OKPY’KHOCTHU CoOTBETCTBEHHbIE Haxoauth npumepbl o00us B OKpYyKaroiein
AJIEMEHTHI MOJOOHBIX | ACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METpUUECKHE COOTHOLIEHUS MEK]1y OTpE3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

O TIPOM3BEICHUU
OTPE3KOB XOP/I,
Teopema

BIIMCAHHBIX YTJIOB U TTOJI0OHBIX TPEYTOJIBLHUKOB.
Pemath reoMeTpuuecKue 3a/1a4 U 3aJ1a4u U3 peaIbHOM
KU3HH C UCTIOIH30BaHUEM MOJ00HBIX TPEYTOJIbHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa o KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
F€OMETPUUYECKUX
3aj1a4

Bekropsbl

12

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

CkansipHoe
MIPOM3BEICHUE
BEKTOPOB, €0

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 €I0 OCHOBHbBIE CBOMCTBA.

BbIyHMCasTh 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

IUI pelIeHus 3aa4
17635097

I[GKapTOBBI KOOpANHATHI
Ha IIJIOCKOCTHU

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

Meton kooparHAT
IIPU PELICHUU
F€OMETPUUYECKUX
3a7a4, MPaKTUYECKUX
3aaa4

OcBauBaTh NOHATHE [IPSIMOYTOJIBHOW CUCTEMBI
KOOPJIMHAT, AEKaPTOBBIX KOOPAMHAT TOUYKH.

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

PemaTe 3aga4m Ha HAXOXKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYXKHOCTEH C IIOMOIIBIO METOAA KOOPAUHAT.
Hcnoan3oBaTh CBOKCTBA YIrI0BOro KO3 PuimeHTa npsamoi
[P PELIEHUU 33124, JJIs1 ONPEIEIICHHS] PACIIONIOKEHUS
IPSIMOIA.

IIpuMeHATh KOOPIMHATHI IPU PELICHUU T€OMETPUUECKUX U
NPAKTUYECKUX 3a/]1a4, JIsl TOCTPOCHHS] MaTEMAaTUYECKUX
MOJIeNIeH peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IMosb30BaThCA 111 TOCTPOEHUSI U UCCIIEIOBAHUN
U(POBBIMU PECYPCAMH.

3HAKOMUTBCS C HCTOPHE pa3BUTUS TEOMETPHUH

85



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

[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 ONPEICICHUE TPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAMTh UX JIEMEHTHI.

IToab30BaThLCA NOHATHEM JJINHBI OKPY>KHOCTH, BBG,ZIéHHI)IM

C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJIATh
YUCJIO T, UIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTh MEpexoa OT paiMaHHOM MEPHI yIiia

K IpajlyCHOM 1 HA00OpOT.

OmnpenesasaTs miomans Kpyra.

BoiBoguth ¢opMy.ibl (B rpayCHOM U paiMaHHON MEpe)
IUIS JUTH YT, IUIOIAJEN CEKTOPOB U CETMEHTOB.
BoruucasaTs mionaau Guryp, BKIOYAIOIUX AIEMEHTBI
OKPYXHOCTH (KpyTa).

HaxoauTs 1101maay B 3a1a4ax peaibHOW )KU3HU

JBM>KEHUS TIJTIOCKOCTH

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

IIPU PEIICHUM 3a]1a4

Pa30upaTs npuMepsl, HILTFOCTPUPYIOIIME TOHATHS
JBUYKCHUS.

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

HaxoauTh 1eHTpBI M OCU CUMMETPUIA TPOCTEUITUX (DUTYDP.
IIpuMeHATH apaIeNnbHbIN NEPEHOC U CUMMETPHIO NPH
pEIICHNN TeOMETPUUECKUX 3a/1a4 (pa3ouparh MpuUMeEpHI).
Hcnoab30BaTh 1JIs1 IOCTPOCHUS U UCCIIEIOBAHUI
1u(POBBIE peCypChl

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATH3aINs 3HAHUU

[ToBTOpEHUE
OCHOBHBIX MTOHATHUU U

OnepupoBaTh NOHATUSIMU: (DUTYpa, TOUKA, IPSIMasi, yTo,
MHOTOYTOJILHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUH
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METOJ0B KypcoB 7—9
KJ1accoB, 00001eHne
U CUCTEMATU3ALINS
3HAHUU.
[Ipocreiimme
TrE€OMETPUYECKHE
buryps u ux
cBoricTBa. M3mepenne
F€OMETPUYECKUX
BEJIMYNH.
TpeyroabHUKH.
[TapannensHbie 1
NEPIICHIUKYIISIPHBIE
MpsIMBbIE.
OKpY»XHOCTB U KpYT.
I'eomerpuueckue
MOCTPOEHHUS. YTJIbI
B OKPY’KHOCTH.
Briucanuslie u
OMKCAHHBIE
OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTBb.
YeThIpEXYrOJIbHUKHY.
Bniucannsie

TPEYTOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OMcceKTpuca 1 BHICOTA TPEYTOJIBHHUKA, TAPAIICIOrpaMM,
pOMO, IPSIMOYTOJIbHUK, KBaIpaT, Tpareluus; OKPY>KHOCTb,
KacarelibHas, paBEHCTBO U Moj00ue Gpuryp,
TPEYTrOJIbHUKOB; MapaJlIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSMBIX, YTOJI MEXAY MPSIMBIMU, CAMMETPHUS OTHOCUTEIBHO
TOYKH U NIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIA/b, IEPUMETD.

HUcnoab3oBatb GopmyJibl: IEpUMETPA U TLIOLIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TLTOIIAIU KpyTa,
00BbEMa MPSMOYTOJIBHOTO MapajieJenumnesa.
OnepupoBarb NOHATHAMM: IPSMOYTOJIBHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJb30BATh 3TH ITOHATHUS JJI5
IIPEACTABJICHUS TAHHBIX U PELLICHUS 3aa4, 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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D 0 M 5-9 0

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
IJIOCKOCTH.

Bekropsl

Ha IJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

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

MNOACHUTEJBHAS 3AIIMCKA

B coBpeMeHHOM 1IMGPOBOM MHpE BEPOSTHOCTh U CTATUCTHKA MPHOOPETAIOT BCE
OOJBIITYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS TPAKTUICCKUX TPUIIOKCHHM, TaK ¥ UX POJTU
B 00pa3oBaHUM, HEOOXOIUMOM Ka)xXJIoMy 4YesoBeKy. Bospactraer uucio mpodeccuii,
Ipy OBJAJACHUM KOTOPBIMH TpeOyeTcs Xopoimas 0a3oBas MOATOTOBKAa B 00JacTH
BEPOSITHOCTU U CTATUCTUKH, TaKas MOJArOTOBKA BayKHA JIJIsI IPOJOJKEHUSI 00pa30BaHus U
JUTs yCTIeUTHOM npodeCcCHOHANbHONU Kapbephl.

Kaxxip1i1 4ennoBek NOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOLIUXCS Y HETO
JAHHBIX. A 1Ji1 00OCHOBAaHHOTO TPHUHATUS PEIICHUS B YCJIOBHUSX HEJOCTAaTKa WIIU
n30bITka HWHGOPMAIMA HEOOXOJMMO B TOM 4YHCIE XOpomio CcHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NmenHo mo3ToMy OCTpo BCTaia HEOOXOAUMOCTh CPOPMHUPOBATH Y OO0YUAIOITUXCS
(GYHKIHOHATIBHYIO T'PAMOTHOCTB, BKJIIOYAIONIYI0 B c€0Si B KaueCTBE HEOThEMJIEMOM
COCTABJISIONIEH yMEHHE BOCTIPUHUMATh M KPUTHYECKH aHAIM3UPOBATh MH(POPMAIIHIO,
MPE/ICTABIICHHYIO B Pa3JIMYHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX
peanbHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOIUTH IMPOCTEHINNE BEPOSTHOCTHHIC
pacUEThl.

3HaKOMCTBO B Y4EOHOM Kypce€ C OCHOBHBIMU MpHUHIHUINAMHU cOOpa, aHanu3a u
MIPEACTABIICHUS] JAHHBIX W3 Pa3IUYHBIX cep Ku3HM 0OImecTBa W TOCYyIapcTBa
npuoOmiaeT oO0ydalomuxcs K OOIIECTBEHHBIM HHTepecaM. I3ydeHue OCHOB
KOMOMHATOPUKM pa3BUBACT HABBIKM OpraHu3aldd Iepedopa W TMojacuéra dYucia
BapUAHTOB, B TOM YHCJIC B TNPHUKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpadgoB co3gaéT MareMaThyeckuil (GyHIaMeHT i (QOPMUPOBAHUS KOMIICTCHIIHIMA
B oOsactu MHPOPMATUKH W IUGPPOBBIX TEXHOJOTWH. [Ipy W3ydeHMH CTAaTHCTHKU U
BEPOATHOCTH OOOTAIIAOTCS MPEACTaBICHUS OOYJarOIIMXCS O COBPEMEHHON KapTWHE
MHUpa U METOJIaX €ro HCCleq0oBaHus, GOopMUPYETCS TOHUMAHUE POJIM CTATUCTUKHU Kak
WUCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGOPMAIMM MW  3aKJIQJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cOOTBETCTBMUM C JaHHBIMH LIEISIMUA B CTPYKTYpE MPOrpamMMbl y4eOHOTO Kypca
«BepoATHOCTh U CTaTUCTHUKA» OCHOBHOTO 00IIET0 00pa30BaHuUs BBIJICICHBI CIICTYIOIIHEC
cozepxaTenbHO-MeToanuecknue JmHuu: «llpeacraBieHne MaHHBIX W OMHCATENIbHAS
CTaTUCTUKA», «BeposTHOCTHY, «IneMeHThl KOMOWHATOpUKW», «BBeleHne B TEOPHUIO
rpadoBy.

Conepxxanne mmann «lIpencraBieHre MaHHBIX U OMHCATENbHAS CTATUCTUKA»
CIIY>KUT OCHOBOW JJIs1 (POPMUPOBAHUS HABLIKOB pabOThI C MH(POpMaILME: OT YTEHUS U
UHTEpHIpeTanuu WHGOpPMAIUU, TPEJCTaBICHHOW B TaONMIaX, Ha JgUarpaMmax |
rpadgukax, 10 cOopa, MpEACTaBICHUS ¢ aHalu3a JaHHBIX C HCIOJb30BaHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CPEJHUX U pacceuBaHus. Pabotas ¢ naHHbBIMH,
oOydaromiuecsi ydarcs CUMTBIBATh M HWHTEPIPETHPOBATh JaHHBIC, BbIJIBHUIaTh,
apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHUIIINE TUIIOTE3bl, PA3MBIIIUISITH HAJl (PaKTOpaMu,
BBI3BIBAIOIIMMH HW3MEHUYMBOCTh, W OLIEHHWBATh MUX BJIMSHUE Ha paccMaTpUBaeMbIe
BEJIMYUHBI U ITPOLIECCHI.

NHTYyWTHBHOE TMpPEACTAaBICHUE O CIyYallHOM W3MEHYUMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHACHUMN CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM JJISI MU3yYECHUS
TEOPUU BEPOATHOCTEN. bobIlIOe 3HAUEHNE UMEIOT MPAKTUYECKHUE 3a/IaHUS], B YACTHOCTH
OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOZEISIMHU.

[ToHsiTHE BEpPOSATHOCTH BBOJIUTCS KaK Mepa MpaBaONOA00us CIydaifHOTO COOBITHS.
[Tpu n3yyenun yueOHOro Kypca oOydaronifecs: 3HaKOMSITCS C IPOCTEUITUMU METOJaMuU
BBIUKCIICHHUSI BEPOSTHOCTEN B CIIy4allHBIX HKCIIEPUMEHTaX C pPAaBHOBO3MOKHBIMU
JIEMEHTAPHBIMU HCXOJIAMH, BEPOSTHOCTHBIMHU 3aKOHAMH, ITO3BOJSIOIIMMH CTABUTH U
pemiath OoJiee ClIOKHbBIE 3a7aun. B yueOHbIN Kypc BXOAST HadallbHbIE MPEACTABICHUS
0 CITy4allHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYarouuxcs
C MHOXECTBaMHU M OCHOBHBIMHU ONEpAlMsIMU HaJ MHOXECTBAMHU, PAaCCMaTPUBAIOTCS
OpUMEpPbl NPUMEHEHHUs [Js PpEeLIeHUs 3ajad, a TakKe MCIOJb30BaHUS B JIPYTUX
MaTeMaTHYECKUX Kypcax U yueOHBIX MpeAMETaXx.

B 7-9 knaccax uzydaercs yueOHbIN Kypc « BeposITHOCTB U cTaTHUCTHKA», B KOTOPBIi
BXomAT paszzaensl: «lIpeacraBieHue JaHHBIX M ONKCATEIbHAsT CTATUCTHUKAY,
«BeposTHOCTEY, «DJIeMEHTh KOMOMHATOPUKWY, « BBeneHne B Teoputo rpadoBy.

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

COAEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBienre naHHBIX B BUAE TaOJMI, auarpamm, rpadukoB. 3aroyIHEHUE
Ta0JIMI], YTEHHE U MOCTPOCHUE AMArpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peanbHbIX MpolieccoB. M3Bneuenne uHpopMaluu U3 IUarpamm u
TaOJIMIL, UCIIOIB30BAHUE U UHTEPIIPETALUS JaHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelHee apupMeTHyecKkoe, MeAuaHa, pa3Mmax,
HanOoJIbLIee U HAMMEHBIIEE 3HAaUeHHsI HA0Opa YMCIOBBIX TaHHbIX. [ [prumepsbl ciyuaiiHoN
WU3MEHYUBOCTH.

CrydaliHBIN SKCIIEPUMEHT (OTIBIT) U ClTydaiiHOe coObITHE. BeposTHOCTH M yacToTa.
Posib MaioBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOE U B OOIIIECTBE.
MoHneTa 1 urpajbHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmna, pebpo. Crenenp BepinHbl. Yucno pédep 1 cyMMapHasi CTEICHb
BepmuH. [IpencraBnenue o cBsizHoctu rpada. [enu u nuxnel. [lytu B rpadax. O6xox
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rpada (3inepoB myTh). [IpenacraBienne o0 opueHTUpoBaHHOM Tpade. Permenue 3amau
C TIOMOIIIBIO TPadoB.

8 KJIACC

[TpencraBieHue JaHHBIX B BUIE TaOJIMLL, AUarpamm, rpaukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MOJMHOKECTBO. Oniepauy HaJ MHOKECTBAMU:
oObeIMHEHNE, NepeceueHue, nonojaHeHue. CBoOMCTBa omnepanuid HaJ MHOKECTBAMU:
NEPEMECTUTENBHOE, COYETATENBHOE, PACIIPEAEIUTENIBHOE, BKItOUeHus. Mcnonbp3oBanue
rpa)uyeckoro IMpenCTaBICHUs MHOXKECTB Ul ONMCAHUS pPEaJbHBIX IPOLIECCOB U
SIBJICHUM, ITPU PELICHUY 3a]a4.

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

DnemMeHTapHbIe COOBITUS ciyyaiiHOro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITUH. ONBITBI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMH. CirydalHbIN
BbIOODP. CBS3b MEXIYy MaJOBEPOSTHBIMU M MPAKTUUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBa JIEpPEBBEB: €AMHCTBEHHOCTh IIYTH, CYLIECTBOBAHUE BHUCSYEH
BEPILUHBI, CBSI3b MEXKJY UYHUCIOM BEpIIMH U 4ucioM pébep. IIpaBuino ymHOXKEHHS.
Pemenue 3amau ¢ momonisio rpados.

[IpotuBomnomnoxHeie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTuii. HecoBmecTHble cOObITHS. DOpMylia CIOXKEHUS BEpPOSITHOCTEH. Y CIOBHAs
BepoATHOCTb. IIpaBuiio ymHoxeHus. HesaBucumble coOwiTusa. IlpencraBienue
JKCIEpUMEHTa B BHJIe JepeBa. PemieHue 3anay Ha HaXO0XKACHHE BEpPOSITHOCTEU
C IOMOIIBIO JIEPEBA CIYYallHOTO SKCIIEPUMEHTA, Juarpamm Jilepa.

9 KJIACC

[IpeacraBnenre MaHHBIX B BUE TAOJUIl, AUarpaMm, rpaukoB, UHTEPIIpETAIUSI
JNaHHbIX. YTeHHe U MoCTpoeHue TabIull, AMarpaMm, rpauKoB 1Mo peaabHbIM JaHHBIM.

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

['eomerpuyeckas BepoATHOCTh. CiydailHBIH BBIOOp TOYKHM U3 (PUTYpPHI
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.

CinyuvailHass BeJIMYMHA W PACHPENEIICHUE BEpOATHOCTEW. MareMaTudeckoe
oxujanve u aucrnepcus. [Ipumepbl MAaTEMAaTUYECKOTO OXKUAAHUS KaK TEOPETUUECKOTO
CPEIHETO 3HAYECHUS BEIMYMHBI. MaTEMATUYECKOE OXKUIAHUE U JUCHEPCUS CIy4alHOU
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCHBITAHUN bepHymmy.

[TonsiTue 0 3aKoHe OONBITNX UKcel. M3MepeHne BepoITHOCTEHN ¢ TOMOIIBIO YacTOT.
Posb 1 3HaueHue 3akoHa OOJIBIIMX YUCEN B IPUPOJIE U OOIIIECTBE.
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HPEJIMETHBIE PE3YJIbTATHI

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

Yurate wuHpOpManMIO, NPEACTABICHHYI0 B TalOiuIax, Ha Jguarpammax,
NPECTaBIISITh JaHHbIE B BUJIE TAOJUI, CTPOUTH AUArpaMMBbl (CTOJIOUKOBBIE (CTOJI0UYATHIE)
U KpYTr'OBbIE) [10 MacCUBaM 3Ha4Y€HUH.

OnuceIBaTh M UHTEPIIPETUPOBATH PEAJIBHBIE YNCIIOBBIE JAHHBIC, NIPEACTABICHHBIC
B TabJuuax, Ha AuarpaMmax, rpadukax.

Hcrnons30BaTh 111 ONUCAHUS JAHHBIX CTATUCTHYECKUE XAPaKTEPUCTUKU: CPEIHEE
apumeTnyeckoe, MearaHa, HauboIbIlIee 1 HAMMEHbIIIEE 3HAYCHUS, Pa3MaXx.

HmeTs ipencTaBieHe o CIy4aiiHOM N3MEHYMBOCTH Ha IpUMeEpax IeH, GPU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEACTABICHUE O CTATUCTUYECKOMN
YCTOMYUBOCTH.

[IpeameTHBIC pE3yabTATHl OCBOSHHUS TPOTPaMMBl Y4EOHOTO Kypca K KOHITY
oOyueHus B 8 KJacce:

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
ayarpamM, rpauKoB, MPEICTaBIATh JaHHbIE B BUAC TaOJIUII, TUarpaMM, rpauKoB.

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

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

Haxonuth BEpOSTHOCTH CIIy4ailHBIX COOBITHMM B OIBITax, 3Has BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B ONBITaAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH
COOBITHSIMH.

Ucnonb3oBaTth rpaduueckue MOJENU: JIEPEeBO CIYy4alHOTo HSKCIEPUMEHTA,
JIrarpaMmbl Ditepa, YuciaoBas npsiMasi.

OnepupoBaTh MOHSATUSIMU: MHOXECTBO, MOJAMHOXXECTBO, BBINOJHSITL OINEpaIluu
HaJl MHOKECTBaMU: 00bEeIMHEHUE, TIEPECCUCHHUE, JTOMOTHEHNE, TTEPEUUCIIATh dJIEMEHTHI
MHOECTB, IPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb3oBath rpaduyeckoe MPEACTaBICHUE MHOXKECTB M CBSI3CH MEXTY HUMH
JUIS. OMMCAHMS TPOLIECCOB U SBJIEHUM, B TOM YHWCIIE NPU PELICHUM 3a1ad U3 IPYTrux
y4eOHBIX MPEIMETOB U KyPCOB.

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

W3Bnekats u mnpeoOpa3oBbIBaTh MH(YOPMALIMIO, MPEACTABICHHYIO B Pa3iMYHBIX
UCTOYHUKAX B BHJE Ta0NWIl, auarpamm, rpaduKoB, MPEACTaBISATh JaHHBICE B BHIE
Ta0JIHIL, TUarpaMm, rpaguKoB.
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Pemate  3amaun  OpraHuM30OBaHHBIM ~ NEpPeOOPOM  BAPUAHTOB, a  TaKXKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUII U METOJIOB.

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

Haxomuth 9acTOTHl 3HAYEHWW M YaCTOTHI COOBITHS, B TOM YHCJE MOJIB3YSICh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPECHUIN U HAOTIOICHUT.

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 0 CIy4allHOW BEJIMYMHE U O PACIIPENEICHUN BEPOSATHOCTEM.

Nmers mpencrtaBieHWe O 3aKOHE OOJBIIMX YHCEI Kak O IMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW HM3MEHUHMBOCTHM M O POJIM 3aKOHA OOJIBIIMX YHUCEN
B IIPUPOJIC U OOIIIECTBE.

93



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

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.
['pacnueckoe
MpECTaBICHNUE JaHHBIX

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

[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 MeToabl paboThl ¢ TAOTUYHBIMU U
rpagUIECKUMHU TIPEACTABICHUSIMU TaHHBIX

C TIOMOIIIEI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX PadOT

OnucaresapHasg CTAaTUCTUKA

Yucnossie HaOophl. CpenHee
apudmernueckoe.
Menuana yuciaoBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
LEHTPaJIbHON TEHAEHIMHU (Mepa LIEHTpa), B TOM YHUCIIe
cpeaHee apudmMeTHIECKOe, MeIMaHa.

94




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

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.

OcBaunBaTh NOHATHSA. HaNOOJIbIIIEE U HAUMEHbILIEE
3HAYEHHS YMCIOBOTO MACCUBA, pa3Max.

PemaTp 3agaum Ha BBIOOp crioco0a onmUcCaHus
JAHHBIX B COOTBETCTBUU C MPUPOJION TaHHBIX U
LEJISIMU UCCIIEI0BAHUS

CiyyaliHasi U3BMEHYMBOCTD

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

OcBauBaTh NOHATHS: YACTOTA 3HAYCHU B MaCCUBE
JNAHHBIX, TPYIIUPOBKA TaHHBIX, TUCTOTpPaMMa.
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
cTerneHb BepiuH. Lens u

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

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

Pemathb 3a1a41 Ha TOMCK CYMMBI CTEIIEHEN BEPILINH
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k. [IyTs B rpade.
[IpencragieHue 0 CBA3HOCTH
rpada. O6xon rpada
(1JIepOB MyTh).
IIpencrasienue

00 OpUEHTUPOBAHHBIX

rpadax

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

BeposTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS

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

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

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

N3yyaTh 3Ha4UMOCTbh MaJIOBEPOSATHBIX COOBITHIA

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

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

Hao0roaaTh M u3y4aTh 9acTOTy COOBITUI B IPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C MOMOILBIO HU(POBBIX
PECYpPCOB, B X0/I€ MPAKTUYECKON paboThI

O06o0011eHue,
CUCTEMATH3aUs 3HAHUU

IIpencraBneHue TaHHBIX.
OnucarenabHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHS

IMoBTOPATH N3YYEHHOE U BHICTPAUBATDH CUCTEMY
3HAHUM.

PemaTh 3agaum Ha NpeCTaBICHUE U ONMCAHUE
JAHHBIX C TOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cyxaaTh NpuMepbI CIIYYaHBIX COOBITHH,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, X POJIM B IPUPOJIE U KU3ZHU
YeJioBeKa

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

7 xJj1acca

OrnucarenbHast CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yncioBoro Habopa.

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

3HAHUU.

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

OnucarespHas CTAaTUCTHUKA.
PaccenBanne maHHBIX

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

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

BI)II[BI/IFaTb THNOTE3BI 00 OTCYTCTBHUHU HUJIN HAJTNIHNH
CBA3H IO AarpaMmam paCCCrBaHMs.

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

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

CaoiicTBa onepanuit

HaJ MHOXXECTBAMM:
NEPEMECTUTEBHOE,
COYETaTeNbHOE,
pacrpenenuTenbHOe,
BKITIOYCHUS.

['pacmueckoe
IpEJICTaBIICHUE

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 COOBITHH.
OMnbITHI C PABHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMH.
Crnyualinbiii BEIOOD.
[Ipaktrueckas pabora
«OnbIThI

C pPaBHOBO3MO>KHBIMU

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.

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

C IIOMOIIBIO KOMITBIOTEPA.

99




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

DJICMEHTaPHBIMU
COOBITUAMI)

IIpoBoaAMTH U U3Y4YaTh ONBITHI

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

Brenenue B Teopuio rpados

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

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.

Pemiats 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 TIepeceueHre
coosiTuil. HecoBMecTHbIC
coObITusi. @opMmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuiiO0 ymMHOXKEHUSA
BEPOSTHOCTEU. Y CIIOBHAS
BEPOSTHOCTh. He3zaBucumbIie

OcBauBaTh NOHSATHUS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHUSI, OTIEpally HaJl COOBITUSIMU, 00BETMHEHNE U
nepeceveHre coobITHiA, TuarpamMmma Jitnepa (Dinepa—
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, HE3aBUCUMBIE
COOBITHSI IEPEBO CIYYANHOTO OMBITA.

N3yuaTsh cBoiicTBa (OnpenesieHrs) He3aBUCUMbIX
COOBITHH.

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

PemiaTe 3a1a4M Ha NOUCK BEPOSTHOCTEM, B TOM
YHUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CJIy4alHOIO OIbITa

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.
Pemarts 3agaun ¢ npuMeHeHueM rpados.

PemiaTh 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTH
CIIy4aliHOTO COOBITHS 110 BEPOSTHOCTSAM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEN
00bETMHEHUS U TIEPECCUCHUS COOBITHIA, B TOM UHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpadyuuecKux
IIPEACTABICHUN U IepeBa CIIy4alHOI'O OIIbITA.
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PemaTh 3a1a4u Ha IEpEYNCIICHIE KOMOWHAITAN
(4ncna nepecTaHOBOK, YUCia COYETaHU ),

Ha HAXOXJECHUE BEPOATHOCTEN COOBITHH C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME
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9 KJIACC
HaumenoBanue paznena |KoiaudecTBo OcHOBHOE cojiepKaHNE OCHOBHBIE BUJIBI JICSITEIHHOCTH O0yYarOIINXCSI
(TemnbI) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenne TaHHBIX. IMoBTOPSATH N3YYECHHOE U BHICTPAMBATH CUCTEMY
& Ki1acca OnucarenpHas CTaTUCTHUKA. 3HAHUWI.

Omnepanuu HaJ COOBITUSIMHU.
HezaBucumocTs COOBITHIA

PemiaTe 3a1a4m Ha IpeICTaBICHUE U ONMCAHUE
JTaHHBIX.

Pemiateb 3aga4u Ha HAXO0XKACHUE BEPOSATHOCTEN
0oOBEIMHEHUS U TIepeceYeHUs! COOBITHIA, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
IIPEJICTABIICHUM U JepeBa CIIy4alHOTO OIbITA.
PemaTh 3a1a4u Ha iepeynciieHre KOMOWHAIIUN
(4uciia mepecTaHOBOK, YHACIIa COUSTAHUN),

Ha HaXO0XKJICHUE BEPOSITHOCTEH COOBITHI

C MPUMEHEHNEM KOMOMHATOPUKHU, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyrojbHuka [lackans

DneMeHThl KOMOMHATOPUKHU

IIepecTtanoBku. @akropua.

CoueraHus ¥ 4UCIIO
coueTaHui. TpeyroJbHUK
ITackains. IlpakTuueckas
pabota «Beruncienue
BEPOSITHOCTEN

C UCIOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPsA0UeHHas apa, TPOHKa 00bEKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMUM, TpeyrojabHUK [lackans.

Pemate 3a1a4ym Ha IepevnCIICHUE YIIOPSAI0OYECHHBIX
rap, TpoeK, IepEeYUCIICHUE IIEPECTaHOBOK

Y COYETAHUM DJIEMEHTOB PA3JIMYHbIX MHOKECTB.
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KOMOHMHATOPHBIX (PYHKIIHIA
AJIEKTPOHHBIX TAOJINL»

Pemath 3a1a4mn Ha IpUMEHEHHUE YUCIIa COYCTAHUN

B alireOpe (CoKpaméHHOe YMHOKEHHE, OMHOM
HrroToHa).

Pemarsb, npuMeHsisi KOMOMHATOPHUKY, 3a7a41

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

['eomeTpuueckas
BEPOATHOCTD

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

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a4m Ha HAXOXKJICHUE BEPOSTHOCTEN

B OITBITaX, MPEJICTABUMBIX KaK BEIOOP TOYEK

W3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WiIn JyTH
OKPYXHOCTH, YACJIIOBOTO MPOMEKYTKA

Hcnpitanus bepryiun

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

B CEpUM UCTIBITAHUHN
bepnymm. [Tpaktnueckas
pabora «/cnpiTanus
bepnymm»

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

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
COOBITHH B CEpUU UCTIBITAHUH JIO IIEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHHEM (OPMYIIbI CyMMBI
F€OMETPUUECKOUN ITPOTPECCUM.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
AJIIEMEHTAPHBIX COOBITUIN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIIEHHOTO YUCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepuymn.

H3y4yats B X0/1€¢ NPAKTHYECKOM PadOTHI,
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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, PACCMATPUBABIINAECS

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

OcBanBaTh NOHATHSA. MATEMATUUECKOE OXKUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IUCIEPCUU YUCIOBOTO Habopa.

Pemats 3a1a41 Ha BEIYMCIIEHUE MATEMATHYECKOTO
0’KUJAHUS U JUCTIEPCUN TUCKPETHOU CIy4YanHOU
BEJINYMHBI 110 3aTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIIe 33724, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESMH.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUAAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIPEICICHUH, B TOM

YU CJIEe PACIIPEACIICHUS CIIyYaiiHON BEJIMYNHBI «YUCIIO0
YCIIEXOB» B CEpUH UCIIBITAHUN bepHyuin.
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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.

PemaTth 3a1a4u Ha U3MEPEHHE BEPOSITHOCTEH

C MOMOIIBI0 YacToT. O6Cy:KaaTh pOJIb 3aKOHA
OOIBIINX YKCEd B 000CHOBAHUH YaCTOTHOI'O METO 1A
HU3MEPEHUS BEPOSATHOCTEH.

OO0cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHYMBBIX
SIBJICHHSIX, POJIb 3aKOHA OOJIBIIMX YHCEIT B PUPOJIC 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
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU,
BEPOSTHOCTEU O0BEAMHEHUS U TIEPECCUCHUS
COOBITHH, BEIYUCIISTH BEPOSITHOCTH B OMBITAX
C CEpPUSMU CIIyYaNHbIX UCTIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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