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Pabouas nmporpamma no yueGHOMY mpeameTy «Marematnka» (0a30BbIil YPOBEHbD)
(mpeametHas obnacth «MaremaTuka W WHGOpPMaTHKa») (Janee COOTBETCTBEHHO —
nporpaMma I0 MaTeéMaTUKe, MaTeMaTWKa) BKIIOYAET IMOSCHUTEIbHYIO 3aIlHCKY,
coliepkaHue OOyYeHHMs, TIUIAHUPYEMbIE pe3yJlbTaThl OCBOEHHUS MPOTPAMMBI IO
MaTeMaTHKe, TEMATHYECKOE IIJITAHUPOBAHHUE.

[MTOACHUTEJIBHASA 3AITNCKA

PabGouas mporpamma mo MaremaThke i oOydamomuxcs  5-9  kimaccoB
pazpabotrana Ha ocHoBe PI'OC OOO. B mporpamme 1o mareMaTHKe YYTEHBI WUIEU U
nojoxkeHus: KoHuenuuu pa3BuUTHs MaTeMaTH4ecKoro oOpasoBaHus B Poccuiickoi
denepanum.

[IpeamMeToM MaTeMaTHKU SBISIOTCS (PYyHIAMEHTAIBHBIE CTPYKTYPbI HAILIETrO MUPaA —
IPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOLIEHUS (OT NPOCTEHIINX,
YCBAaMBAEMbIX B HENOCPEJICTBEHHOM OIBITE, 10 JAOCTATOYHO CIIOXHBIX, HEOOXOJIMMBIX
JUISL Pa3BUTHS HAYYHBIX U MPUKIAIHBIX Hlel). MaTemaTuueckue 3HaHUsI 00€CTIEYnBAIOT
NOHMMAHUE NPHUHIMIIOB YCTPOMCTBA M MCIOJb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALMIO COLUAIBHOM, DJKOHOMUYECKOW, MMOIUTUYECKOU
uH(pOpMaIKU, JAIOT BO3MOKHOCTbH BBIINOJHATH PACYETHI U COCTABISATH aJTOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYIIbI, BIAJAETh MIPAKTUYECKUMU IPUEMAMHU IT'€OMETPUUECKUX
U3MEPEHU M TMOCTPOEHUM, YUTaTh MHPOPMALIMIO, MPEICTABICHHYIO B BHUAE TaOJIHIL,
quarpaMM M Ipa@UKoOB, JKUTh B YCJIOBHUSAX HEONPEACIEHHOCTA MW TMOHHUMATH
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3yuenne marematuku (GopMupyeT y oOydaromuxcs MaTeMaTH4YeCKUH CTUIIb
MBIIUIECHUS, TPOSIBIISIIOLUIUICS B ONPEIeTIEHHBIX YMCTBEHHBIX HaBblkax. O0yyaromuecs
OCBaMBAIOT TAaKWE MPUEMBI M  METOJAbl MBIIUICHUSA, KaK HMHIYKIUS M JAEIyKUus,
000011IeHrEe U KOHKPETH3alus, aHAJIU3 U CHHTE3, KiacCu(UKanus U CUCTEMaTU3allMs,
abctparupoBanue ¥ aHanorusi. OObEKThl MATEMATUYECKUX YMO3aKIIIOUEHHM, MpaBUIIa KX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHMM, CIIOCOOCTBYIOT
BbIpaOOTKE yMEHHUsI (POpPMYyJIHpPOBATh, OOOCHOBBIBATh U JIOKA3BIBATH CYXKACHUS, TEM
CaMbIM pPAa3BUBAIOT JIOTMYECKOE MbllieHne. M3yueHue MareMaTuku oOecreurBaeT
(opMHpOBaHKE AITOPUTMUYECKOW KOMIIOHEHTHI MBIIIJIEHUS U BOCIIUTAHUE YMEHHM
NEHUCTBOBaTh 1O 3a/JlaHHBIM  QJFOPUTMaM, COBEpPUICHCTBOBATh  M3BECTHBIE WU
KOHCTPYHUPOBATh HOBbIE. B mpoiiecce penienus 3a1a4 — OCHOBOW yueOHOM JesTeTbHOCTH
Ha YpOKax MaTeMaTUKH — pa3BUBAIOTCS TBOPUECKas U MPUKIIAAHAS CTOPOHBI MBIIIUICHHUS.
OOyueHue matemMaTHUKe AAET BO3ZMOXHOCTbh Pa3BUBATh Y 00y4arOUIUXCsl TOUHYIO,
palMOHANbHYI0O U UHPOPMATUBHYIO pe€4b, YMEHUE OTOMPATh HamOoJiee MOIXOSAIIUE
A3BIKOBBIC, CHMBOJIMYECKHE, TrpadUyecKue CpeACTBa JJISl BBIPAXKEHUS CYXKICHUU U
HaIJIATHOTO UX PEICTABICHNUS.

[Ipy u3yuyeHUM MaTEeMAaTUKH OCYILECTBISETCS OO0Ilee 3HAKOMCTBO C METOJaMHU
MO3HAHUA JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O MPEIMETEe U METOAAaX MAaTeMAaTHUKH,
UX OTJIMYMHU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
IIPUMEHEHUS MaTEMAaTUKH JUUIS PEIICHNs HAyYHbIX U IPUKIAIHBIX 3a/1a4.



[IpuoputeTHbIMH LEASIMU OOy4YeHHs] MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:
(opMUpOBaHHE ULEHTPAJIBHBIX MATEMAaTHUUYECKUX MOHATHUHA (YUCIO, BEIUYMHA,
reomeTpuyeckas (urypa, nepeMeHHasi, BEpOSITHOCTb, (QYHKIHS), 0OECIEUMBAIOLINX
IIPEEMCTBEHHOCTb U NEPCIEKTUBHOCTh MaTEMaTHUECKOTO OOPAa30BaHUsI 00YUarOIINXCS;

NOJBEJCHUE OOyJaroUMXcsd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MAaTEMAaTUKU U OKPY>KAIOILEro MUpa, IOHUMAHUE MAaTEMaTUKU KaK 4acTH
o011e#l KyJabTyphl YEIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEW O00ydaroImuxcs,
NI03HABATEJIbHON aKTUBHOCTH, UCCIIEN0BATEIbCKUX YMEHUM, KPUTUYHOCTU MBIIIJICHUS,
MHTEpeca K U3y4EHUIO0 MaTEMATHKH;

(GopMupoBanne (YHKIUOHAJIBHOW MAaTEMaTHMUECKOH TIPaMOTHOCTU: YMEHMs
pacrno3HaBaTh MPOSBICHUS MATEMAaTUYECKUX MOHATHUN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX >KM3HEHHBIX CUTYalUUSIX M NPH U3YYEHUH APYIUX YYEOHBIX MPEIMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMmynupoBaTh HUX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTE€MaTUYECKHE MOJEIN, MPUMEHITh OCBOEHHBIN
MaTeMaTU4YeCKU anmapar Juisl pelleHUs IPAaKTHKO-OPUEHTHUPOBAHHBIX  3a/ad,
MHTEPIPETUPOBATh U OLICHUBATh MOJyUYEHHBIE PE3YJIbTATHI.

OcHOBHBIE TUHUH COICPKAHUS MTPOTPaMMBI 10 MaTeMaTHKe B 5—9 kimaccax: «Hucma
U BBIUMCICHUS», «Anredpa» («AnreOpandeckue BBIPAXKEHUS», «YPaBHEHUS H
HEpaBEHCTBA), « DyHKIMN», «I'eoMeTpus» («I'eomeTpuyueckue GUrypsl 1 ©X CBOMCTBaY,
«3MepeHue TeoMETPUYECKUX BEIUYUH»), «BeposSTHOCTb M cTaTHCTHKa». JlaHHbBIE
JVHUM Pa3BUBAIOTCS MapajlieNbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYroii, a B TECHOM KOHTaKT€ U B3aUMOJICHCTBUMU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakMM O0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHLUIHAIBHBIM
BonpocaMm  oOydaromigecss — OOpallaguch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMHM TOHATHUSMU W HaBBIKAMHU OCYIIECTBIIUIOCH IIOCJIENI0BATEIBHO U
NOCTYINATEIbHO, C COONIOACHUEM MPHUHIMIA IPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMUCh B OOIIYI0 CHCTEMY MaTEeMaTHMYECKHUX IMpPeACTaBIeHUM oOydaromuxcs,
paciupsis ¥ yriyOssis e€, 00pasyst IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTHKa sBIsieTC 00s3aTeIbHBIM yueOHBIM
IpeIMETOM Ha YpOBHE OCHOBHOTO o0miero oopasoBanus. B 5-9 knaccax matemaTuka
TPaJUIIMOHHO U3Y4aeTCs B paMKax CIEAYIOLUX Y4eOHBIX KypcOB: B 5—6 Kitaccax — Kypca
«Maremartukay, B /-9 kinaccax — KypcoB «AnreOpa» (BKIHOYas 3JIEMEHTbl CTATUCTUKU U
Teopun BeposATHOcTe) u «l'eomerpus». Ilporpammoil mo MaremMaTHKE BBOJIUTCS
CaMOCTOSITENIbHBIN yueOHbINH Kypc «BeposiITHOCTb U CTATUCTUKAY.

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



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A ITPOI'PAMMBI
1O MATEMATUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenue MaTeMaTHUKU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HalpaBiIEHO
Ha JIOCTHKEHHE OOYyYaIOIUMUCS JIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
00pa30BaTeNIbHBIX PE3YIbTATOB OCBOCHHUS yUEOHOIO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOGHMS  IPOrpaMMbl [0  MaTeMaTHKe
XapaKTEPU3YIOTCS:

1) maTpuoTHYECKOE BOCTIUTAHHE:

MPOSIBIICHUEM HHTEpeca K MPOIIJIOMY M HACTOAIIEMY POCCHICKOW MaTEeMaTHKH,
LEHHOCTHBIM OTHOIIEHHUEM K JOCTHXEHHUSIM POCCUNCKUX MaT€MaTHUKOB U POCCHICKON
MaTEeMaTHYECKON IIKOJIbI, K MCIOJBb30BAHUIO ATUX JOCTIKEHHUH B APYTUX HayKax H
IPUKIAJHBIX cepax;

2) rpaxIaHCKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U PEau3aliy €ro Mpas,
IOpEJICTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SIBACHUH, NPOLEAYp TPaXAAHCKOTO 00LIecTBa (HapuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO AITHYECKUX IHpOOJieM, CBS3aHHBIX C MPaKTUYECKUM
IPUMEHEHUEM JOCTHKEHHA HAYKH, OCO3HAHMEM Ba)XHOCTH MOpPaJIbHO-3THUYECKHUX
IPUHIUIIOB B AESITEIIBHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHUE:

YCTAaHOBKOM HAa AaKTMBHOE YYacTH€ B PEIICHUU MNPAKTUYECKUX 3adad
MaTeMaTUYeCKOW  HAIpaBICHHOCTH, OCO3HAHMEM  Ba)XHOCTU MAaTEMaTH4YECKOIO
oOpazoBaHMsi Ha TPOTSHKEHWHM BCEW JKM3HU JUIsl YCNENMHON TpodecCHOHaNBHOM
JNEATCIBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM W
MOCTPOCHUEM WHJIMBUIYAIbHOU TPACKTOPUU OOpa30BaHUS U JKU3HEHHBIX IUIAHOB
C y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) rcTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  SMOLUMOHAIBHOMY M 3CTETHYECKOMY  BOCHPHSIITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pELIECHUM, pacCyXICHWH, YMEHUIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) eHHOCTH HAYYHOT 0 MO3HAHUS:

OpHUEHTALMEN B JEATEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HayUHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YEJNOBEKa, MPUPOJAbI M OOIIECTBa,
NOHMMAaHUEM MAaTeMaTHYEeCKOW HayKu Kak cpepbl YEIOBEUECKOU JESITeIbHOCTH, STAallOB
€€ pasBUTUA M 3HAYMMOCTH JUIl PA3BUTUSA LUBWIN3ALWH, OBJIAJACHUEM S3BIKOM
MaTeMaTUKM W MAaT€MaTUYECKOU KYyJIbTYpOHM KakK CpEACTBOM IIO3HAHUSA MMUPA,



OBJIaACHHUECM HpOCT@ﬁIHHMH HaBBbIKaMH HCCHCHOB&TGHBCKOﬁ ACATCIBbHOCTU,

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

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3JI0pOBOro 00pasza >XKM3HHU (37I0pOBOE MUTaHUE, COANAHCHPOBAHHBIM PEXKUM
3aHITHH U OTABIXA, PETYJIIpHas (U3UIecKasi aKTHBHOCTH), CHOPMHPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOEro IMpaBa Ha OWMOKY M TaKoro >K€ IpaBa APYroro
YeJI0BEKa;

7) IKOJIOTHYECKOe BOCTTUTAHME:

OpUEHTAIMel Ha NPUMEHEHHE MaTEeMAaTHMYeCKUX 3HAHWUW JUIsl pEUICHHs 3aaad
B 00JIaCTH COXPAHHOCTU OKPY’KAIOIIEH CpPebl, IIIAHUPOBAHUS MTOCTYIIKOB M OIIEHKH 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 4Y€pe3 IMPAKTHUYECKYIO JEITEIBHOCTh, B TOM YHCIE YMEHUE
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,
0CO3HaBaTh JEe(PUIMTBHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

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

METANIPEIMETHBIE PE3YJIbTATBI

B pesynbTaTte ocBOSHUS IPOrpaMMBbI IO MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O O0IIIETO
oOpasoBanus y oOyuatomierocst OyayT copMUpOBaHBI METalPpEAMETHBIC PE3yJIbTaThI,
XapaKTEPHU3YIOIIUECs OBIAJCHUEM YHUBEPCAIBHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMH ~ KOMMYHUKATHBHBIMM  JEHCTBUSAMH W YHHUBEPCAJIbHBIMHU
PETYISATUBHBIMU JICUCTBUSMU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble JJoruueckue JelicTBUA:

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

BOCIIPUHUMATh, OPMYJIHUPOBATH U MPEOOPA30BBIBAThH CYKICHUS: YTBEPAUTEIbHbIE



Y OTpHIIATEIIbHBIE, CIUHUYHBIC, YACTHBIC U OOIIHE, YCIIOBHBIC,

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

JeTIaTh 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 PACCYXKICHUS,

BBIOMpATH CHOCO0 pelieHus y4eOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pEIICHHUs, BRIOMpATh HanOOJIee MOJXOIAIINN C YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble nucciienoBarTe/ibCKue 1edCTBUSI:

WCIIOJIB30BaTh BOIMPOCHI KaK HCCICIOBATEIbCKAA HMHCTPYMEHT TIO3HAHUSA,
dbopMyIMpoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

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

CaMOCTOSITeNIbHO (hopMyNHpoBaTh 0OOOIIEHHUS U BBIBOABI IO pe3yjibTaTaM
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
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh GopMy mpeacTaBiieHuss MHGOPMALMK U WLTIOCTPUPOBATH pEIlaeMble
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
OeIsIMu O6H_I€HI/I$I, SICHO, TOYHO, I'paMOTHO BbIpaXaTb CBOIO TOYKY 3PCHHA B YCTHBIX
N IMMCbMCHHBIX TCKCTAX, 1aBaTh ITOSACHCHUA 110 XOAY PCIICHUA 3a/1a4, KOMMCHTHPOBATDH



MOJTyYEHHBIN pe3yIbTaT;

B XO0/€ OOCYXIEHHS 3aJaBaTh BOMPOCHl TO CYIIECTBY OOCYKIAaeMOW TEMBI,
npo0JsieMbl, pelaeMoil 3a1a4yi, BHICKA3bIBaTh HJEU, HAlleJICHHbIE Ha MOUCK pPELICHHUS,
COTIOCTABJIATh CBOM CYXICHHS C CYXJICHUAMH JAPYTUX YYaCTHUKOB JHAJIOTa,
oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UILIUN, B KOPPEKTHOU (opMe (HOopMyInpoBaTh
pa3HOTJIacHsl, CBOM BO3PAKEHUS;

MPE/CTaBIATh PEe3yibTaThl PEUICHHUs 3aJaud, OJKCIEPUMEHTa, HCCIeI0BaHus,
IPOEKTa, CaMOCTOATENbHO BBIOMPATh (OpMaT BBICTYIUICHUS C Y4YETOM 3ajad
NPE3CHTAINN U 0COOCHHOCTEH ayTUTOPHUH;

MOHUMATD U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOM U MHIUBUIYaIbHOU pabOThHI
IIPU PEIICHUU YICeOHBIX MaTEMaTHUECKUX 3a7a9;

OPUHUMATH 1E€7h COBMECTHOM JCSATENBbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO
COBMECTHOH palOTHI, paclpenemnsiTh BUIbl padboT, JOrOBAPUBATECS, OOCYKIaTh MPOIIECC
U pe3ynbTar paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOACH;

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

PerynsitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM pEIICHUs 3aJaud (UM €ro 4acTb),
BBIOMpPATh CIOCOO pelIeHHUs C YYETOM UMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATb BAapUAHTBl PEIIEHUH C y4&TOM
HOBOU MH(pOpMaLIUH.

CaMOKOHTPOJIBb:

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

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

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IOCTABICHHON WEIH H
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTHXKEHHS] WM HEJAOCTUKEHUS €M, HAXOJIUTh
OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yNbTaThl OCBOCHMS MPOTpaMMbl MO MAaTEMaTHKE IMPEICTaBICHbI
1o rojiaM oOy4eHus B CIEAYIOIIMX pa3ziesiax MporpaMMbl B paMKaX OTJIEIbHBIX y4eOHBIX
KypCcOB: B 5—6 kjaccax — Kypca «Maremarukay, B /-9 Ki1accax — KypcoB «Anredpay,
«I"'eomeTpust», «BepOATHOCTb U CTATUCTUKAY.



PABOYAA ITPOTPAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KITACCAX

MNOACHUTEJBHAS 3AIIMCKA

[IpuopureTHbIMU TeNIMU OOydYeHHsI MaTreMmMaTHke B S5—6 Kiaccax SBISIOTCS:

MpoAOKeHHEe (HOPMHUPOBAHHS OCHOBHBIX MAaTEMAaTHUYECKUX MOHSITUN (YHCIO,
BEIMYMHA, TreoMeTpuueckas ¢urypa), oOecreunBaIoOluX IPEEeMCTBEHHOCTh U
NEPCIIEKTUBHOCTH MATEMAaTUYECKOTO 00pa30BaHus 00ydaromuXCs;

pa3BUTHME MHTEJUICEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH 0O0ydJarommxcs,
MO3HABATEIIbHOM aKTHUBHOCTH, MCCIEAOBATEIbCKUX YMEHHH, HMHTepeca K H3yUECHHUIO
MaTeMaTHKH;

NOJBEJCHUE OOy4aromMXcsd Ha JOCTYIIHOM JJii HUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MAaTEMaTUKU U OKPY>KAIOILIETO MUPA;

(GopmupoBanne (GYHKIUMOHAJIBHOW MaTEMaTHUYECKOM TI'PaMOTHOCTU: YMEHHMS
pacrmo3HaBaTh MaTeMaTUYeCKUE OOBEKTHI B peaJbHBIX JKU3HEHHBIX CHUTYAIlHsIX,
NPUMEHATh OCBOCHHBIE YMEHHS [JIsl PEIICHHs MPaKTUKO-OPUEHTHPOBAHHBIX 3a/ad,
UHTEPIIPETUPOBATh IIOJYyYEHHBbIE pEe3yJlbTaTbl W OLEHUBAaTh WX HA COOTBETCTBUE
IIPAKTUYECKON CUTYalUU.

OcCHOBHBIE JIMHHM COJEpKaHWsA Kypca MareMaTuku B S5—6 Kiaccax —
apu(meTnyeckass M TeOMETpUYECKas, KOTOPbIE Pa3BUBAIOTCS MapajljIeNIbHO, KaxKaas
B COOTBETCTBUU C COOCTBEHHOHM JIOTMKOW, OJAHAKO, HE HE3aBUCUMO OJIHA OT JPYIOW,
a B TECHOM KOHTaKT€ W B3aMMOJCHCTBUH. Takke B Kypce MaTeMaTHKH MPOHCXOIUT
3HAKOMCTBO C 3JIEMEHTaMHU aireOpbl U ONUCATETbHONW CTATUCTUKH.

N3yuenne apuMeTHdeckoro MaTepuana HAuWHACTCA CO CHCTEMAaTH3alud |
Pa3BUTHUS 3HAHUN O HATYPAJIBHBIX YHCIIAX, MTOJyYEHHBIX HA YPOBHE HAYaJIHLHOTO OOIIEro
oOpazoBanusi. Ilpu 3TOM COBEpIIEHCTBOBAaHME BBIYUCIUTEIBHONM TEXHUKU U
dbopMupoBaHHE  HOBBIX  TEOPETUYECKMX  3HAHUM  COYETaeTcsl C  pPa3BUTHEM
BBIUMCIIUTEIBHOM KYJIBTYpbl, B YaCTHOCTH C OOydy€HHEeM MpocTeHmuM mnpuémam
NPUKUIKA W OIEHKH pe3yJbTaTOB BBIYMCICHHUNA. V3ydueHue HaTypadbHBIX YHCEI
npoaosKaeTcs B 6 Kiacce 3HaKOMCTBOM € HauaJbHBIMU MOHSATUSMU TEOPUH JEIIMMOCTH.

Hayano n3zydennsi OOBIKHOBEHHBIX U JICCSITHUHBIX IPOOEH OTHECEHO K S Kilaccy. ITo
MIEPBBIA ATl B OCBOCHUH IPOOEH, KOTa MPOUCXOANUT 3HAKOMCTBO C OCHOBHBIMH UICSIMH,
MOHATUSMU TeMBI. [Ipn 3TOM paccMOTpeHHEe OOBIKHOBEHHBIX JPOOEH B TOJTHOM 00BEME
NPEIIIeCTBYET U3YUCHHUIO NECATUYHBIX APoOeH, YTO 1enecooOpa3Ho ¢ TOYKH 3PEHUs

JIOTUKW HM3JIO)KEHUSI YHCIIOBOW JIMHUM, KOTJa MpaBuia JIEUCTBUN C JAECATUYHBIMU
ApOOSIMH MOXXHO 0OOCHOBATh YK€ W3BECTHBIMH aJITOPUTMaMH BBITIOTHEHUS JICHCTBUN
C OOBIKHOBEHHBIMH JpOOSMU. 3HAKOMCTBO C JECATUYHBIMH JPOOSIMU PACITUPUT
BO3MOXKHOCTH Il TIOHMMaHHUsl OOYyYarOIIMMUCS TMPHUKIAJIHOTO MPUMEHEHUS HOBOMU
3aMiCH TPU HM3YyYEHUH JAPYTUX MPEAMETOB W TMPH MPAKTUICCKOM HCIIOIH30BAHHH.
K 6 xmaccy oTHecéH BTOpOW OJTalml B H3YYCHHH JApoOei, T/a€ MPOUCXOIAUT
COBEpIIICHCTBOBAHNE HABBIKOB CPABHEHUS M MMPEOOPa30BaHUsI IPOOEi, OCBOCHHE HOBBIX
BBIYHUCIUTENBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUMCICHHWH, B TOM YHCIE



3HAYEHUM BBIPAKCHUN, COJIEPXKAIMUX U OOBIKHOBEHHBIE, U JECATHYHBIE ApoOH,
YCTaHOBJICHHE CBSI3€M MEXKIy HUMHU, PACCMOTPEHUE MPUEMOB PEIICHUS 3a/1a4 Ha APOOH.
B Hauane 6 kiiacca mpoOMCXOAUT 3HAKOMCTBO C MOHSITHEM MPOLICHTA.

OCOOEHHOCTBIO N3YUEHUS MOJIOKUTEIIBHBIX U OTPULIATENILHBIX YHCE SIBIISIETCS TO, UTO
OHHM TaKXK€ MOTYT pacCMaTpUBAThCA B HECKOJILKO 3TaroB. B 6 kinacce B Hauane nu3y4eHus
TeMbl «[lonoXuTeNbHbBIE U OTpULIATEIbHBIC YUCHIa» BbiAeIsieTcs noarema «lLlenbie uncinay,
B paMKax KOTOpOH 3HAKOMCTBO C OTpPUIIATEIIbHBIMU YHCIAaMH U JEHCTBUIMHU
C MOJIOXKUTENHFHBIMU U OTPHULIATEIFHBIMU YHCIIAMH MPOMCXOIUT Ha OCHOBE COJIEPIKATEIHEHOTO
MOJIX0/a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIIUXCSI IPAKTUYECKH
CO BCEMHU OCHOBHBIMHU TMOHSTHSIMH TEMbl, B TOM YHCJIE U C MpaBUJIAMH 3HAKOB
NpY BBIOJTHEHUHU apU(PMETHUECKUX ACUCTBUA. M3yueHne paioHaIbHBIX YHCENT Ha 3TOM He
3aKOHYMTCSI, @ OyJIeT MPOAOJIKEHO B Kypce alireOphl / Kiacca.

[Ipu oOyueHMM peleHHI0 TEKCTOBBIX 3ajad B 5—6 KiaccaXx HCIOJIb3YIOTCA
apumernyeckue npuémel pemreHus. [Ipu oTpaboTKke BHIUNCIUTETHHBIX HABHIKOB B 5—6
KJIaccax pacCMaTPUBAIOTCS TEKCTOBBIC 33/1aUH CICAYIONIUX BUAOB: 3aJa4H HA TBUKCHHE,
Ha YacTH, HA TIOKYTKHU, Ha pabOTy U MPOU3BOUTEIHHOCTD, Ha TIPOLIEHTHI, HA OTHOIIICHUS
u nponopuun. OOydaromuecs: 3HAKOMSTCS ¢ MpUEMAMH PelIeHus 3a1ad mnepedbopom
BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh ¢ MH(pOpMAIMEH, NpeacTaBIeHHON B Gopme
TaOJIUI WU AUarpaMm.

B nporpamme yueOHOro kypca «Maremaruka» NpeaycMOTpeHO (OpMHUPOBAHUE
IPOMNEACBTHUECKUAX aNreOpanueckux MpeAcTaBleHn. bykBa kak CHMBOJI HEKOTOPOTO
9iclia B 3aBUCUMOCTA OT MAaTEeMaTHYECKOTO KOHTEKCTa BBOAMTCS TOCTETIICHHO.
BykBeHHass CHMBOJMKAa IIHPOKO HCIOJB3YEeTCs MPEeXAE BCEro s 3alucH OOIIUX
YTBEPXKACHUIA 1 IPEIOKEHHM, (POPMYJI, B YACTHOCTH JIJISI BBIYMCICHUSI TEOMETPUIECKHUX
BEJIUYMH, B KAYECTBE «3aMECTUTEJIS YUCIIA.

B nporpamme ydeObHoro kypca «Maremartuka» TpeACTaBlIeHA HArJsAHAS
reoMeTpus, HamnpaBieHHas Ha pa3BUTHE OOPA3HOTO MBILJICHHS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, N300pa3UTENbHBIX YMEHUN. DTO BaXKHBIM 3Tal B U3YyYEHUU T'€OMETPUH,
KOTOPBI ~ OCYIIECTBJISIETCS] HA  HATJIAHO-TIPAKTHYECKOM  YpOBHE,  OMHPAETCs
Ha HarsIIHO-OOpa3HOe MbIUUIeHHWE oOydvaroumuxcs. boinblias posib  OTBOJUTCS
MPAKTHUECKOHN JEeSITeNbHOCTH, OTBITY, SKCIIEPUMEHTY, MoenupoBannto. OOydaromuecs
3HAKOMSITCA C T€OMETPUYECKMMHU (pUrypamu Ha IJIOCKOCTH U B IPOCTPAHCTBE, C UX
NPOCTEHIIMMU  KOH(MUTYpalusIMH, ydarcs Hu300pakaTb WX Ha HEJIMHOBAHHOW W
KJIeT4aTol Oymare, pacCMaTpUBaIOT MX MPOCTEHIMe CBOWCTBA. B mporiecce n3yueHus
HaTJISIAHOW TEOMETPUM 3HAHUS, MOJYYCHHBIE OOYJarolMIMMHCS HAa YPOBHE HAYaIBLHOTO
o01ero 00pa3oBaHusl, CHCTEMATH3UPYIOTCS M PACITUPSIIOTCA.

CornacHo yueOHOMY IUTaHy B 5—6 Kilaccax U3y4aeTcss HHTETPUPOBAHHBIN IpeMeT
«MartemaThKa», KOTOPBIA BKJIIOYAeT apu(PMETUYECKUH Marepual | HaTJsSIHYIO
T€OMETPHUIO, a TAK)Ke TMPOTEACBTUUECKUE CBEACHUSA U3 aIreOphl, 2IEMEHTHI JIOTHUKH U
HayaJia ONMUCaTEIbHONU CTATUCTUKH.

OO111ee yKcio 4acoB, peKOMEHA0OBAHHBIX IS U3y4eHUsl MaTeMaThku, — 340 yacos:
B 5 kimacce — 170 yacos (5 yacoB B Heeoo), B 6 kiracce — 170 yacoB (5 4acoB B HEACIIO).



COJEPXAHUE OBYYEHUA
S KUIACC

HarypaJjibHble yHc/Ia ¥ HYJIb

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

[lo3unmonHasg cucrema cyucieHusd. PumMckas Hymepanus Kak IpUMEp
HETMO3UIMOHHON CUCTEMBI CUUCIIEHU. [JecaTHUHas CUCTEMA CUHUCIICHHUS.

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

CrioxeHne HaTypallbHbIX YMCEJ, CBOMCTBO HYJISI IIPU CIOKEHUU. BplunTaHue Kak
neiicTBre, 00paTHOE CIIOKEHUIO. Y MHOKEHUE HATYpaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHMIBI TpU YMHOXKEeHUHM. J[leneHue kak JelcTBUe, OOpaTHOE YMHOXKECHHIO.
KoMmnoHeHThI nelcTBUM, CBA3b MEXKIy HUMU. [IpoBepka pesynabTaTta apudMeTH4ecKoro
nevictBus. IlepeMecTutenbHOE M COYETATEIBLHOE CBOWCTBA (3aKOHBI) CIIOXKECHHUS U
YMHOXEHHUS, paCIpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

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

JlenuTenu U KpaTHBIE YKCIIA, PA3JIOKEHUE Ha MHOXUTENU. IIpocTeie u cocTtaBHbIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CreneHnp ¢ HaTypaJIbHBIM ITOKa3aTesIeM. 3allMCh YKCJIA B BUJIE CYMMBI pa3psIHbIX
Cl1araeMbIx.

UucnoBoe BbIpakeHHE. BpIUKMCIIEHNE 3HAYEHUNM YUCIOBBIX BBIPAXKECHHUH, MOPSAIOK
BBIIIOJIHEHU JOEeUCTBUU. VICHONBb30BaHWE NPU BBIYMCICHUAX IIEPEMECTUTENIBHOIO M
COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOXEHUS, PaclpeeIuTebHOIO
CBOWCTBA YMHOKEHUSI.

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

npobu. IlpaBunbHble U HempaBWibHBIE ApoOu. CmenranHas apoOb, MPeCTaBICHUE
CMEIIaHHOW ApOoOM B BHUIC HENMPaBUJILHOW APOOM W BBIJCICHHUE IIECJIOW YaCTH YHCIIa
U3 HempaBWIbHOU npoOu. M3o0pakeHwe apoOeil ToukamMu Ha YHUCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO Apodu. Coxpamienue apoOei. IlpuBenenue apodu K HOBOMY
3HaMmeHareno. CpaBHEHHE APOOEH.

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

Hecstuunas 3amuch gpoOeit. IlpencraBieHue aecsaTUYHOM JpoOW B BHIE
0ObIKHOBeHHOU. M300paxkeHue NeCATUYHBIX IpoOed TOYKaMHU Ha YHUCJIOBOW MPSMOM.
CpaBHEHHE JECATUIHBIX JIPOOCH.

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

Pemenne TEKCTOBBIX 3a7ad apu(pMETHISCKUM criocoOom. Permienue mormueckmx
3aia4. Pemenue 3amad mepeObOpoM BCeX BO3MOXKHBIX BapuaHTOB. lcmosib3oBaHMe
IIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemienue 3ama4, cogepxaiinx 3aBUCUMOCTHU, CBSI3bIBAIOIIUE BEIUYUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHHE, II€HA, KOJWYECTBO, CTOMMOCTh. EAMHUIIBI W3MEpEHHUs: Macchl,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXKAY SAUHUIIAMH U3MEPEHUS
KaK10 BEJIMYUHEI.

Pemienrie OCHOBHBIX 3aj1a4 Ha APOOU.

[Ipencrapienue NaHHBIX B BUAE TAOUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsguele npencraBieHus o (urypax Ha IUIOCKOCTU: TOYKA, MpsAMas, OTPE30K,
JIyd, YTOJI, JOMaHasi, MHOTOYTOJIbHHUK, OKPYKHOCTb, KpYT. YTou. [IpsiMOM, OCTpBIi, Tynou
Y Pa3BEPHYTHIN YTJIbI.

JlinHa oOTpe3ka, METpPUYECKHE €OUHULBI IIWHbL. J[InHa JOoMaHOW, mepuMerp
MHOI'OYTOJIbHUKA. I3MepeHne U NOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

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

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

[Tnomans OpSIMOYTOJIbHUKA " MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX
U3 TMPSMOYTOJILHUKOB, B TOM 4Hciie (Uryp, m300pak€HHBIX Ha KieTdyaTol Oymare.
EnuHuner namepenns miomaiau.

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

O0BEM PAMOYTOJIBHOTO Napajiienenumnena, Kyoa. Enuauibl usmepeHus: oobéma.

6 KJIACC

HarypaabHblie yncia

Apudmernueckre AEUCTBUS € MHOTO3HAYHBIMH HATYPAIbHBIMH  YHUCIIAMHU.
UwucnoBbie BBIPAKEHUS, MOPSIOK JNCUCTBHUM, MCTOIb30BaHHE CKOOOK. Mcmonp3oBaHue
P BBIYUCICHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOIO CBOWMCTB CIOXKEHUS U
YMHOXKEHUS, PacHpeIeIUTEeIbHOIO CBOMCTBA YMHOXEHUSI. OKpYIJIEHUE HATypalbHBIX
YHUCEIL

JlenuTenu ¥ KpaTHbIE YKciia, HAMOOIBIIUN OOIIHM IeTUTeNb U HauMEHbIIee olliee
KpaTHoe. [lenuMOoCTh CyMMBI M TpOU3BeACHUS. [lefeHne ¢ OCTaTKOM.
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Apoon
OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpaIieHWe ApoOei.

CpaBHeHHe U ynopsnouMBaHue ApoOeil. Pemienuwe 3agad Ha HaxOXJEHUE YacTH
OT LEJOro W WeNoro mo ero yactu. JlpoOHOe dMCIO Kak pe3yjbTaT JeICHHUS.
[IpencraBnenne necaTHdHON ApoOW B BUIE OOBIKHOBEHHOW APOOM M BO3MOKHOCTH
Ipe/cTaBlieHuss OOBIKHOBEHHOW JIpoOU B BHUAE JECATUYHOU. JlecsaTuuHble IpoOu U
MeTpUYecKasi cuctemMa mep. Apudmernyeckue ACHCTBUS M YHUCIOBBIE BBIPAXKECHUSA
C OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

Otnomenue. Jlenenue B JaHHOM OTHoOIIeHUU. MaciiTta0, nponopuus. [Ipumenenue
IIPONIOPLIAN NPH PELICHUH 3aa4.

[Tonsitue mpoueHTa. BbrunciieHne MpoOLEHTa OT BEJIMYMHBI U BEIWYUHBI MO €€
NpPOIEHTY. BbIpakeHHWE TMPOLEHTOB NECATUYHBIMU JpoOsimu. Pemienune 3amgau
Ha TPOLIEHTHI. BripakeHue OTHOIIECHUS BETUYUH B TIPOIIEHTaX.

IHoJsi0:kUTENBHBIE M OTPULIATEIbHBIE YN CJIA

[TomoxurenbHple W oTpuuarenbHble yucna. llensie uyncma. Mopyne 4wucina,
reoMeTpHYECKasi HHTepIIpeTalus MoIyIs ynciia. 3o0paxeHue yrcen Ha KOOpIMHATHOM
npssMoi. YUucnoBble mpoMexxyTku. CpaBHeHHE uyucell. Apu(pMETHUYECKHE JICHCTBUS
C TIOJIOKUTEJIbHBIMU M OTPULIATEIIbHBIMU YHUCIIAMH.

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

BykBeHHbIE BBIpaKEHUS

[IpumeHeHne OyKB AJi 3alMCH MAaTEMATHYECKUX BBIPAKEHUW W MPEIJIOKEHUU.
CpoiictBa apudmMeTnueckux JAeHCTBUNA. bByKBEHHBICE BBIPAKEHHUS U YHCIOBBHIE
IIOJCTAaHOBKU. DyKBEHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMyInbl MEpUMETpa M IUIOLIAAM MPSAMOYTOJbHUKA, KBajapaTa, 00bEMa
napajijiesienunena u Kyoa.

Pelienue TeKCTOBBIX 33124

Pemrenne TekcTOBBIX 3a1a4 apu(METHUYCCKUM CIIOCOOOM. PeleHue JorMuecKux
3aaa4. Pemenue 3a1au nmepe6bopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemrenue 3agay, copepxkaimx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJIMYHHBI: CKOPOCTb,
BpEeMsl, PacCTOsTHUE, IIEHa, KOJIMYE€CTBO, CTOUMOCTD, MPOU3BOAUTEILHOCTD, BpeMsl, 00BEM
paboTel. EquHuLIBI U3MEPEHUs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKIy €IMHUIAMHA U3MEPEHHUSI KaXK10M BETNYUHBI.

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

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

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

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

B3anMHoe pacronoxeHue JIByX MPSMbIX Ha TUIOCKOCTH, MapajulielibHbIE MpSMBbIE,
NEepIeHIUKYISpHBIE MpsiMble. VI3MepeHne paccTOsIHUN: MEXTy ABYMs TOUKaMU, OT TOYKU
710 TIPSIMOM, JIJTMHA MaplIpyTa Ha KBaJpaTHOU CETKeE.

N3mepenre © MOCTPOEHHWE YIJIOB C IOMOIIBK  TpAaHCIOPTHpA. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIOYTOJIbHBINA, paBHOOEAPEHHBIH,
paBHOCTOPOHHUMN. YeThIpEXYTOJIIbLHUK, MPUMEPHI YETHIPEXYTOJILHUKOB. [IpIMOYTOIBHUK,
KBaJpaT: MCIOJb30BAHUE CBOMCTB CTOPOH, YIVIOB, JuaroHaned. WM3oOpaxenue
reoMeTpudeckux ¢GuUryp Ha HEJIMHOBAHHOW Oymare ¢ HCIOJIb30BAHUEM IHPKYJIS,
JMHENKH, yrolbHUKa, TpaHcnopTupa. [loctpoenuns Ha kiieTyaToil Oymare.

[Tepumerp MHoTOyronbHUKA. [loHATHE TUIOMAAM (GUTYPHI, €AUHUIIBI U3MEPEHUS
wiomaau. [pubnmkénnoe nsmepenue mwiomaan Guryp, B TOM 4YMciie Ha KBaJpaTHOM
cetke. [IpubnmxénHoe namMepeHune JIIMHbI OKPY>KHOCTH, IIJIOLIAN KpyTa.

CummeTpus: LIeHTpalibHasA, OCEBasl U 3epKaJIbHAsI CAMMETPHH.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsansle npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: napajiesenunes, Kyo,

npu3Ma, mupamuia, KOHyC, [WIMHIP, map u cgepa. M3o0paxeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IUIMHAPA U KOoHyca. Co3gaHue Mojeen
MPOCTPAHCTBEHHBIX GUTyp (M3 Oymaru, mpoBOJIOKH, IJIACTUIINHA U APYTUX MATEPUATIOB).

[Tousatue o0BEMa, enuHUIBI U3MepeHus o00bEMa. OO0BEM MPSAMOYTOJBHOTO

napajienenumnena, Kyoa.

HPEIMETHBIE PE3YJIbTATDBI

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

Yuciia 1 BbIYUCICHUSA

[lonuMaTh U NMPaBUIBHO YNOTPEOJATh TEPMHUHBI, CBSA3aHHBIE C HATypajlbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMHU.

CpaBHHBaTh M YIOPSIOYMBATh HATypajbHbIE YWCIA, CPABHMBATh B IPOCTEUIINX
cily4asix OObIKHOBEHHbIE IPOOH, 1eCATUYHBIE IPOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YMCIOBOI) MPSMOM C COOTBETCTBYIOIINM €i
YUCJIOM M M300pa)kaTh HaTypalbHbIE YMCIa TOYKAMHU Ha KOOPJIMHATHOW (YUCIOBOM)
IIPSMOM.

Boinonuate  apudmernueckue — IEWCTBUST ¢ HATypajbHBIMM  YHUCJIaMH,
C OOBIKHOBEHHBIMU APOOSMHU B MIPOCTECUIITUX CITydasiX.

BoInonHATE IpOBEPKY, TPUKUIKY PE3YyIbTaTa BEIYMCICHUN.

OKpyrasTh HATypaJbHbIE YHCTA.
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PenieHne TeKCTOBBIX 32124

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

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

Hcrnonp30BaTh KpaTKHWE 3aliCH, CXEMbI, TAOJHIIBI, 0003HAYCHUS TIPU PEIICHUH
3a71ad4.

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

W3Bnekats, aHAIM3WpPOBaTh, OICHUBATh HWH(OpPMAIUIO, TPEACTABICHHYIO
B TaOiuile, Ha CTOJIOYATON NUarpaMMe, MHTEPIPETUPOBATh MPEACTaBICHHBIE JIaHHbBIE,
MCIIOJIB30BaTh JaHHBIE TP PEIICHUH 3a]1ay.

Harasiinas reomerpust

ITonp30BaThCA T€OMETPUUYECKUMU MOHATUAMMU: TOUKA, IIPSAMast, OTPE30K, JIyd, YIodl,
MHOI'OYTI'OJIBHUK, OKPYKHOCTB, KPYT.

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

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C YIVIAMU: BEpLIMHA CTOPOHA,
C MHOT'OYI'OJIBHUKAMU: YIr'oJl, BEPIINHA, CTOPOHA, JUaroHajib, C OKPY>KHOCTBIO: paanyc,
IAaMETp, LEHTP.

N300paxaTh N3y4eHHbIE TEOMETPUYECKHE PUTYPBI HA HETMHOBAHHOM U KJIE€TYATON
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 MIPSMOYTOJIbBHUKOB, B TOM Yucie (Uryp, n300pakEHHBIX Ha KJIETYATOM
Oymare.

ITonp30BaTbC OCHOBHBIMM METPUYECKMMM E€IUHULIAMM W3MEPEHUs JUIMHBI,
IJIOIAIN; BBIPAKATH OJJHHA €IMHUIIbI BEJIMYMHBI YEpe3 IPYyTHE.

Pacno3naBate mapaienenunen, KyO, MCMONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHUS, 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 TPOTPAMMBI y4e€OHOTO Kypca K KOHILY
o0yueHus B 6 KJacce:

Yuciia 1 BbIYUCICHUSA

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

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

BrimonHsATe, coueTast yCTHbIE M MMCbMEHHBIE IPUEMBI, apu(MeTHIECKUE TeHCTBUA
C HAaTypaJbHBIMU M LEJIBIMU YHUCIIAMH, OOBIKHOBEHHBIMH U JECATHUYHBIMH APOOSIMH,
ITOJIO’KATEIIBHBIMYA M OTPULIATEIIbHBIMH YN CIIAMM.

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

COOTHOCHTH TOYKY Ha KOOPJAWHATHOM MPSMOM C COOTBETCTBYIOLIUM €I YUCIIOM U
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 ynoTpeOJsATh TEPMHHBI, CBSI3aHHBIC C 3alKMCBIO CTENIEHU 4YHCIIA,
HaxOJWTh KBaJpaT M KyO dYHCIA, BBIUMCIATH 3HAUCHUS YHCIOBBIX BBIPaKCHUH,
COJICpIKAIlUX CTETICHH.

[Tonp30BaThCs TpPU3HAKAMM JEIMMOCTH, PaCKJIabIBaTh HATypajbHBIE 4YHCIA
Ha MPOCThIE MHOKHUTEIIH.

[Tonb3oBaThca MacITabOM, COCTABIIATH MPOMOPLIMHU U OTHOIICHHUS.

Ucnonb3oBaTh OyKBBI Jisi OOO3HAYEHHUS YUCENT TPHU 3alUCH MaTeMaTUYECKHUX
BBIPAKEHUN, COCTaBJISITh OYKBEHHBIC BbIpaXKe€HUSI W (OPMYJIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPQXCHHUM, OCYIIECTBIIASI HEOOXOIUMBIC TTOJCTAHOBKHU U ITpeoOpa3oBaHus.

HaxonuTs HEM3BECTHBINM KOMIIOHEHT PABEHCTBA.

Pemrenue TekcToBbIX 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.

CocTaBnsTh OyKBEHHbIE BBIPAKEHUS 110 YCIOBUIO 331a4u.
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W3Bnekats HHPpOpMAIIHIO, TPEICTAaBICHHYIO B TaOIUIIaX, HAa JMHEHHOM, CTOI0UaTON
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,
CUMMETPUYHbBIE (DUTYPBI.

[Tonb30BaTbCAd TE€OMETPUUYECKUMHU MOHATUSIMH: PABEHCTBO (UTYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMUHOJOTHIO, CBA3AHHYI0 C CHMMETpPUEH: OCb CHMMETPHUH, LIEHTP
CUMMETPHHU.

HaxonuTth BEIMYHHBI 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 —JIOMAHOW, MEpUMETP MHOIOYTOJbHUKA, TOJb30BAaThCS
€AVHUIIAMU W3MEPEHMS UIMHBI, BbIpaXaTb OJHM E€IMHMIBI U3MEPEHUS [UIMHBI Yepes
IpyTHeE.

Haxonutb, ncrons3ys 4epTEKHbIE WHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, IIMHY MTyTH Ha KBAJIPaTHOU CETKeE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pa3OueHne Ha  NOPAMOYIOJbHUKH, Ha  paBHbIC burypel,  IOCTpavBaHUE
N0 TMPSMOYTOJIBHMKA, I10Jb30BATHCSI OCHOBHBIMHM €IMHULIAMH W3MEPEHHMs ILIOLIA/IH,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN YePE3 IPYyTHE.

Pacrio3HaBaTh Ha MOJENAX M H300paKEHUSX MUPaMHIy, KOHYC, LMJIMHIP,
MCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTs Ha KJIeTUaTol Oymare mpsiMOYToJIbHbBIN MapaslieeuIne].

Boruucisate 00bEM  NMPSAMOYTONBHOTO Mapajiefenunena, Ky0a, MOoJb30BaThCs
OCHOBHBIMH €JUHUIIAMH U3MEpPEHUsi 00bEMa;

Pemate HecHoXXHbIE 3aJaud  HA HAxXOXJIECHUE TI€OMETPUYECKHUX BEIMYHH
B [TPAKTUYECKHUX CUTYyaLUX.
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denepanbHas pabouas mporpamma | Maremaruka. 5—9 kinacchl (6a30BbIi YPOBECHB)

TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIACC
HaumenoBanue paznena |Konnuectso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YYAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Harypanbpabie uncna. 43 Jecsatnunas Yurarh, 3alIUCHIBATH, CPABHUBATHL HATYpaJIbHbIC YKCIIA;
JlelicTBHS ¢ HATYpaJTbHBIMU CHUCTEMA CUHCJIEHUS. | MPeaJaraTb M 00CYKIATh CIIOCOOBI YIIOPSIOUYMBAHUS YHACEIL.

qHCJIaMHU

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 MIPSAMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

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

Hcnmonb30BaTh NPaBWJIO OKPYIJICHUSI HATYPAIbHBIX YHCEIL.
BpIinoiHATHL apupmMeTnyecKue 1ecTBUS C HATyPAIbHBIMU
YUCJIAMU, BBIYHUCJISATH 3HAYCHUS YMCIIOBBIX BBIPAXKEHUN

CO CKOOKaMH U 6e3 CKOOOK.

3anuchIBaTh NIPOU3BE/ICHUE B BUJIE CTEIICHU, YMTATh
CTETICHU, HCM0JI1b30BATh TEPMUHOJIOTUIO (OCHOBaHUE,
MOKa3aTelib), BLIYUCIAATH 3HAYEHUS CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAaYCHUM YUCIIOBBIX
BBIPAKEHUI, MPEAJIATATh U IPUMEHATh NPHUEMbI IPOBEPKH
BBIUYKCIICHUN.

HNcnonb30BaTh NPH BHIYUCJIEHUSIX IEPEMECTUTEIBHOE U
COYETATEJIbHOE CBOMCTBA CIIOKEHUSI U YMHOXKEHUSI,
pacnpenenuTeIbHOE CBOMCTBO YMHOXKEHNS; (POPMYJIHUPOBATH
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denepanbHas pabouas mporpamma | Maremaruka. 5—9 kinacchl (6a30BbIi YPOBECHB)

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 MPaBUJIA TPEOoOPa30BaHUS YUCIOBBIX
BBIP2XEHUI Ha OCHOBE CBOMCTB aprU(PMETHUECKUX JICHCTBUH.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH TMIIOTE3bI, (POPMYJIUPOBATH 0000IIIEHUSA U
BbIBO/IbI 10 PE3YJIbTATAM IIPOBEIEHHOTO UCCIEA0BAHMUS.
D®opMyJIHPOBATH ONPeIeSIeHUs JICIUTENS U KPAaTHOTO,
HA3bIBATh JICTTUTEIU U KPATHBIC YUCIIA; PACIIO3HABATH
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYIHPOBATH H
NMPUMEHATH NPU3HAKM JISIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTb OCTATKU OT JAEJICHUS U HETIOJIHOE
YacTHOE.

Pacno3naBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

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

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

Pemats TekcTOBbIE 3a/1aun apU(DMETHIECKUM CITIOCOOOM,
HCIO0JIb30BAaTh 3aBUCUMOCTH MEXTy BETUYMHAMU (CKOPOCT,
BpEMsl, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTUpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAYy BEJIUUYNHAMHU,
CTPOUTH JIOTUYECKYIO LIENTOYKY PACCYKIACHUM.
MoaeaunpoBarhb X0 pEIICHUA 3aJ]a41 C HOMOIIBIO PUCYHKA,
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denepanbHas pabouas mporpamma | Maremaruka. 5—9 kinacchl (6a30BbIi YPOBECHB)

JICNCTBUS,
Ha IBIDKCHUC U
MOKYIKH

CXEMBI, TaOJIHIIEI.

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

Kputruyecku oneHMBAThH NOJyYEHHBIN pE3yJIbTAT,
OCYILLECTBJIATH CAMOKOHTPOJIb, IIPOBEPSIA OTBET Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OIINOKH.

Pematsb 337241 ¢ TOMOIIIBIO Tepedopa BCceX BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCS € HCTOPHE pa3BUTUSA apUPMETHKI

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,
MCIIOJIB3YS TEPMUHOJIOTHIO, U H300pakaTh C IOMOIIbIO
YepTEKHBIX THCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yTOJ1, IOMaHYI0, OKPYKHOCTb.

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

Hcnonb30BaTh JUHEWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUJIS1 TOCTPOEHHUS K U3MEPEHUS: H3MEPATH JJIMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 3aJaHHOM JJIMHBI, YTOJ,
3a/ITaHHOM BEJIMUMHBI, OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33IaHHOTO pajuyca.
N306paxath KOHPHUTypaLTHH TEOMETPUIECKUX (PUTYD

13 OTPE3KOB, OKPY>KHOCTEW, UX YaCTEW HA HEJIMHOBAHHOMN U
KJIeTUYaToi Oymare; mpeajaraTb, ONUCHIBATh U 00CYKAaTh
CI0Co0bI, AJITOPUTMBI IOCTPOCHHUS.

Pacno3naBath M n300pakaTh Ha HEJIMHOBAaHHON U
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[IpaxTrueckas
paboTta
«ITocTpoenne
YTIIOB»

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

BbI4uCJIATH IJIMHBI OTPE3KOB, JIOMaHbIX.

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

1M (pPOBBIE peCcypChl

OOBIKHOBEHHBIE 1pOOU

48

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

MopeanpoBaTthb B rpauecKoil, IpeIMeTHON (opMe,

C ITIOMOIIIBIO KOMIIBIOTEPA ITOHATHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOM JPOOKIO.

YuTaTh U 3aNIMCIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIIOCOOBI
YIOPSAIOYUBAHUS APOOECH.

N3006paxkaTh 0OBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPAWHATHOM NPSIMOM; MCIOJIb30BATH KOOPIMHATHYO
NPSAMYIO JJI CPaBHEHHUS IpOOEH.

®opMyIHPOBaATH, 3ANIUCHIBATH € MIOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOH; MCIOJIB30BATh OCHOBHOE
CBOMCTBO JIpo0OU JUIsl COKpaIeHust IpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HaMEHATEJIO.

IIpeacTraBiasiTh CMEIIAHHYIO APOOb B BUI€ HEMPABUILHOM U
BBIJICIISITH 1IEJTYI0 YacTh YKCIa U3 HEMIPaBUILHOM IpOOH.
BoinoiHATH apudmMeTnyecKue 1eiCTBUs

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

apu(PMETHICCKUX JEHCTBUN I PAIIHOHATH3AIIH
BBIYMCIICHUM.

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

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

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

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

Pemarts TeKCTOBBIC 3a/1a4u, COACPIKAIINE TPOOHBIC TaHHBIC, U
3a71a4M Ha HaX0XKJACHHUE YaCTH LEJIOT0 U LIEJIOro M0 €ro YacTH;
BbISIBJISITH UX CXOJICTBA U Pa3/INYHsl.

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

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

Kpurnyecku onieHUBaTh NIOJYYCHHBIN PE3YyJIbTAT,
OCYILIECTBIISITH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OIIMOKH.
3HAKOMHUTBHCS € UCTOPHUEl pa3BUTHS apUPMETUKU

Harnsanas reomerpust.
MHOroyrojasHUKH

10

MHOTroyrojbHUKH.
YeTsIpEXYroIbHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
ITpakTryeckas

OnucbiBaTh, HCMOJIB3YS TEPMHUHOJIOTHIO, M300PAKATH

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

IIpuBoauTHL NpUMeEPbI 0OBEKTOB PEATLHOTO MUPA, UMEIOIIIUX
(GbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBApaTa,
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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, OLEHUBATH UX JIMHEHHBIE Pa3MEPBI.
Ber4ucjsTh: IepuMeTp TpEeyrojapHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYT'OJIBHUKA; TUIOIIAb MIPSMOYTOJIbHUKA, KBagpaTa.
M300paxaTh OCTPOYIOJIbHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

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

C ITOMOIIIBIO CBSI30K «HEKOTOPBI», «J11000i1». Pacmo3naBath
VICTUHHBIE U JIOXKHBIE BBICKA3bIBAHHSI O MHOTOYT OJIbHUKAX,
NPUBOJNTH NPUMEPBI U KOHTPIPUMEPHI.

HcciienoBarh 3aBUCMMOCTD IUJIOIIAIHA KBAApaTa OT JJIMHbI
€ro CTOPOHBI.

HNcnonb30BaTh CBOMCTBA KBAIPATHON CETKU IS IOCTPOCHUS
¢buryp; pa3ouBaTh NpSIMOYTOJBHUK HAa KBAJPATHI,
TPEYTrOJIbHUKHU; COCTABJIATH QUTYPHI U3 KBAaJIPaTOB U
NPSIMOYTOJIBHUKOB U HAaXOAUTh UX IUIOIA/b, pa30UBaTh
(Gurypsl Ha IPSMOYTOJILHUKY U KBaAPAThl U HAXOJAUTh UX
IIJIOILA/b.

BripaxaTh BeJIMUMHY IUIONIAU B PA3JIMYHBIX €IMHULAX
MU3MEPEHUS METPUUECKON CUCTEMBI MED, IOHUMATH U
HCIO0JIb30BATh 3aBUCHMOCTH MEXy METPUYECKUMU
€IUHULAMHU U3MEPEHUS TIJIOIIA/IN.

22



denepanbHas pabouas mporpamma | Maremaruka. 5—9 kinacchl (6a30BbIi YPOBECHB)

3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIATN U
nepUMeTpa B MPAaKTUYECKUX CUTyalusx. PemaTs 3agauu

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

JlecsaTuaHbIC IPOOH

38

JlecsT4Has 3aUCh
npo0Oeii. CpaBHEHUE
JECATUYHBIX
JpOOeH.

JlenicTBus

C JIECATUYHBIMH
JIPOOSIMH.
OxkpyrieHue
JECATHYHBIX
JpOOeH.

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

IIpencTaBiasiTh JECATUUHYIO IpOOb B BUJIE OOBIKHOBEHHOM,
YUTATh U 3aNIMCHIBATH, CPABHUBATD JICCITUUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YHOOPSIAOUMUBAHUS IECATUYHBIX APOOEH.

N300paxaTthb necaTUYHBIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BoIsIBASITH €X0ACTBA M PA3JIMUMS TPABUIT apUPMETHIECKUX
JEUCTBUH C HATYPAJIbHBIMU YUCIAMU U JECATUYHBIMU
JIpoOsiMU, OOBACHSTH UX.

BoInogaHaTh apudMeTHUeCKUe NeUCTBUS C IECITUIYHBIMU
JpoOsIMU; BBINOJIHATH NPUKUAKY U OLEHKY pe3yibTaTa
BBIYKCJICHUM.

I[IpumeHsTH cBOMicTBA apuPMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCICHUH.

I[IpuMeHATH NPABUJIO0 OKPYTIJIEHHUS JIECATUYHBIX APOOECH.
IIpoBoauTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX JIPOOCH,
OMUPAsICh Ha YHUCIOBBIE IKCTIEPUMEHTHI (B TOM UUCIIC

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

Pacno3naBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKAa3bIBAHUM.
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PemaTh TEKCTOBBIE 3a7a4H, COIEpKAIIHNE APOOHBIE JaHHBIE, U
Ha HAXO0XKICHUE YaCTU LEJIOr0 U LIEJIOr0 110 €ro 4acTy;
BBIAIBJISITH MX CXO/JICTBA U PA3JINYMA.

MopeanpoBaTh X0/ PELICHU 3a4a41 C TOMOILBIO PUCYHKA,
cxeMmbl, Tabnuiel. [lpuBoanTH, pa30MpaTh, OLEHUBATH
pa3uYHbIC PEIICHHMS, 3aIIUCH PEIIEHNI TEKCTOBBIX 33/1a4.
OmnepupoBath IpOOHBIMYU YHCIAMU B PEATBHBIX KU3HEHHBIX
CUTyalUsIX.

Kpuruyecku oueHuBaTh IOJy4YCHHBIN PE3YIbTAT,
OCYUIECTBJISITH CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLIHNOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUSA apUPMETHKI

Harmnsanas reometpust.
Tena u purypsi
B IIPOCTPAHCTBE

MHOrorpaHHUKH.
N3o06paxkenue
MHOT'OTPaHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TeJl.
[IpsAMOYTOJIbHBIN
napajuiejenumnes,
Kky0. Pa3BépTku kyOa
Y napaJiieenuiea.
IIpakTnyeckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3naBaTh Ha YepTeKax, pUCYHKAX, B OKPYKAKOIIEM
MHpe MIPSIMOYTOJIbHBIN NapaJljiesienune, Kyo,
MHOTOI'PAaHHHKH, ONIMCHIBAThH, HCIOJIb3YSl TEPMUHOJIOTHIO,
OLICHMBATh JIUHEHHBIE pa3MEpPHI.

IIpuBoauTHL NpUMeEpPbI 0OBEKTOB PEATLHOTO MUPA, UMEIOIINX
(GbopMy MHOTOTPaHHHKA, TPSIMOYTOJILHOTO NapaljIe/IeHIe1a,
KyOa.

N300pakaTh ky0 Ha KJIeTUaTON Oymare.

HccaenoBath cBoiicTBa Ky0a, MPSIMOYTOIHHOTO
napajuielenune a, MHOrOrpaHHUKOB, UCIIOJIb3YsI MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MogeanpoBathb Ky0 U napajvieiaenunes
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJIETTUPOBAHUSI.
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PSIMOYTOJIBHOTO
napasulesIenuIne1a

HaxoanTh n3MepeHus, BBIYUCIAATH IUIONIA/1b TOBEPXHOCTH;
00bEM Ky0a, MpsMOYTOJIBHOTO Napasliesenunesa;
HCCIe0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JIMHBI €T0
pedpa, BBIABUTATh M 000CHOBBIBATH THIIOTE3Y.
Hao0Juronath 1 NPOBOAUTH AaHAJIOTUM MEX]y IOHATUAMHU
IoIaau 1 00bEMa, epuMeTpa 1 oA 1 IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BICKA3bIBAHUS

O MHOTOT'PaHHHKAaX, MPUBOAUTH NIPUMEPHI U KOHTPIIPUMEDHI,
CTPOMTH BBICKA3BIBAHMS Y OTPULIAHUS BbICKA3bIBAaHUM.
Pemars 3a1a4M U3 peasIbHON KU3HH

[ToBTOpEeHuE U 0000IICHHE

10

IToBTOpEHue
OCHOBHBIX IOHATUH
U METOJIOB Kypca

5 xnacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHNS BBIPAXKEHUM, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIE U JECATUYHbBIC IPOOH,
BBITIOJIHSATH MPE0OPA30BAHUS YHUCE.

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

JUISL pallMOHAIM3alH BEIYMCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JTEUCTBUMN U
CaMOMPOBEPKY PE3YyJIbTATA BEIYMCICHUM.

PemiaThb 3agaum U3 peanbHON )XKU3HU, IPUMEHSATH
MaTeMaTHYeCKHe 3HAHUSA [ PEIICHUS 3a1a4 U3 APYTUuxX
y4€OHBIX MPEMETOB.

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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6 KJIACC
HaunmenoBanue paznena |KomuyecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue

HatypanbHble yncna 30 Apudmernueckue BoinosHaTs apumeTnyeckne AeiCTBHS C MHOTO3HAYHBIMU
JENCTBUS HaTypaJbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOTO3HAYHBIMU BBIPOKECHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCJIATH
HATYpaJIbHBIMU 3HAYEHMS BBIPOKCHUH, COJEpKAIINX CTEIICHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YMCIOBBIX
BBIPKECHMUSI, BBIPAKEHUI, IPUMEHATH NPUEMBI IPOBEPKHU PE3yIbTaTa.
NOPSIAOK ACHCTBHIA, Hcnonb30BaTh NPU BLIMUCTEHUSX TIEPEMECTUTEIBLHOE 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
CJIOXEHUS1, CBOMCTBA apU(PMETUYECKUX JACHUCTBUM.
HccaenoBaTh 4rCIIOBBIC 3aKOHOMEPHOCTH, ITPOBOIUTH
YHUCJIOBBIC IKCTICPUMEHTHI, BBIIBUTATh M 000CHOBBIBATH
THIOTE3bI.

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

KpaTHOI' O, ITPOCTOTO U COCTABHOI'O YMUCEJI; UCITI0JIb30BATh 3TU

IMOHATHA IIPpU PCIICHUHU 3a/1a4.

IIpuMeHsATH aJITOPUTMBI BEIUHUCIIEHUS HAMOOJBIIETO 00I1IEro

JIeTTUTENsl 1 HAUMEHBIIIEro 00IIEro KPaTHOrO JABYX YHCed,
AJTOPUTM Pa3JIOKEHHUS YKCIia Ha TPOCTHIE MHOKUTEIIH.
HccaenoBathb ycioBus 1eIUMOCTA Ha 4 U 6.
HccaenoBath, 00Cyxk1aTh, (OPMYJIHPOBATH U
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000CHOBBIBATH BBIBO/I O YETHOCTH CyMMBI, TPOU3BEICHHUS:
JIBYX YETHBIX YUCE, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOTO YHCEIL.

HcciienoBath CBOMCTBA JETMMOCTH CYMMBI U IPOU3BEICHUS
YHUCEN.

IIpuBoaUTH NpUMeEPHI YUCET C 3aJJaHHBIMU CBOMCTBAMH,
Pacno3HaBaTh BEPHbIE H HEBEPHbIE YTBEPKICHHUS

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

KoncTpynpoBars MaTeMaTH4YeCKHE NPEIJI0KEHUS

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

PemiaTh TEKCTOBBIE 3371a4H, BKIIFOYAOIIUE TTOHATUS
JETUMOCTH, apu(PMETHUUECKUM CIIOCOOOM, UCTIOIB30BaTh
nepedbop BCeX BO3MOKHBIX BapUAHTOB.

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

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JTUYHBIC PEIICHNUS,
3aIllMCH PEIIEHNU TEKCTOBBIX 33/1a4.

Kpurnyecku oneHUBaTh NOJIYUYCHHBIN PE3yJIbTaT, HAXOAUTH
OIIHMOKH, OCYILIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBHE YCIIOBUIO

Harnsgnast reomerpusi.
[IpsiMbIE HA IIIIOCKOCTH

[IepienauKynsIpHBIE
psIMBIE.
[TapannenbHbie
IIpsIMBIE.
Paccrosnue mexny

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

MN300paxkaTh ¢ NIOMOLIBIO YePTEKHBIX MHHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTyaTol Oymare JBe epeceKaroImecs
MpsIMBbIE, IBE MAPAJUICIbHBIE MIPSIMBIE, CTPOUTD MPSAMYIO,
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JIBYMsI TOYKAMH,
OT TOYKH J0 NPSAMOH,
JUIMHA MapuIpyTa

Ha KBaIPaTHOU CETKE

MEPIEHAUKYISIPHYIO TAHHOU.

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

C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMU CTOPOHAMM.
HaxoauTh paccTosiHue MEXIY ABYMsI TOUKaMH, OT TOYKH
JI0 TIPSIMOM, ITIMHY 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 podu
U MeTprUecKas
cucTema Mep.
Apudpmernueckue
JICUCTBUS

C OOBIKHOBEHHBIMH
U JICCATUYHBIMU
JTPOOSIMH.
OTHoIIeHHE.
Jlenenue B JaHHOM

CpaBHMBATB U YIIOPAI0YMBATH APOOH, BLIOUPATH CIIOCO0
CpaBHEHUS IpoOeH.

IIpeacraBiasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npo6eil 1 OOBIKHOBEHHBIE B BUJIE IECATUYHBIX, HCIOJIB30BATH
IKBHBAJICHTHbIE NPeACTABJEHUs APOOHBIX YHCEI PU UX
CpaBHEHUH, NPU BbIYUCICHUSIX. Mcnob30BaTh 1€CITHYHbBIE
JpoOH IMpHU MpeoOpa30BaHUH BEJIUYHUH B METPHUCCKOMN
CUCTEME MED.

BoinosHaTs apudmMeTnyeckue 1eHCTBUS

C OOBIKHOBEHHBIMH U JACCATUYHBIMU JAPOOSIMH.

BouruucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH, BHITIOIHATH
npeodpazoBaHusl 1pooeli, BLIOUPATh cOCO0, MPUMEHSTH
cBOlicTBa apu(PMETHUECKUX ACHCTBUMN 7151 palliOHATN3alUN
BBIYMCIICHUM.

CocTaB/siTh OTHOILICHUS U TIPOMIOPLIMH, HAXOAUTH
OTHOUIEHUE BEJINYMH, I€JIUTh BEIUYHHY B JJAHHOM
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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 3KcIepUMEHTAIbHBIM IIyTEM OTHOLIEHUE JJIMHBI
OKPYKHOCTH K €€ I1UameTpy.

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

OO0BbSACHATB, UTO TAKOE MPOIEHT, YIOTPEOIATH 000POTHI peun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
Bb1uncasiTh NPOLUEHT OT YKCIA U YUCIIO IO €r0 NPOLIEHTY.
Oxpyrasth 1poOU U TPOLIEHTHI, HAXOAUTH MPUOTUKEHUS
quced.

Pemarts 3a1a4m Ha YaCTH, TPOLIEHTHI, MPONOPLINH,

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

N3BaexkaTs uHGOpMANMIO U3 TAOJIUIl U AUATPAMM,
WHTEPIPETUPOBATH TAOJIUYHBIC TAHHEIE,

OnpeeNsaTh HauboJbIlIee U HAMMEHbBIIIEE

13 MIPEJCTABIICHHBIX JIAHHBIX

Harnsgnast reomerpusi.
Cummetpus

OceBast cuMMeTpHS.
LenTpanbHas
CUMMETPHHI.

Pacno3naBaTth Ha yepTeKaxX U U300pPAKCHUSIX, H300PAKATD
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JIOMaHy1o, TPEYTOJIbHUK, MPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPUYHBIX
buryp.
[IpakTrueckas
paborta «OceBas
CUMMETPHUS.
Cummerpus

B TIPOCTPAHCTBE

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

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopenaupoBathb u3 6ymaru a8e GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEJILHO MPSMOIl; KOHCTPYHPOBATh F€OMETPUUECKUE
KOH(UTYpAaIMH, UCTIOTIB3Ys CBOMCTBO CAMMETPHUH, B TOM
YHCJIe C TOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEM, UCIOJIb3YS SKCIIEPUMEHT, HaOII0/ICHNUE,
MO/IEITUPOBAHUE.

O00CHOBBIBATBH, OIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUH 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 YHCET, TP 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUS 110 YCIOBUIO 33]]a4H.

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

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

3anucbiBaTh POPMYJIBI: IEPUMETPA U TUIOLIAIN
MPSIMOYTOJILHUKA, KBaJIpaTa; JJIMHBI OKPY>KHOCTH, TUIOIIA TN
Kpyra; BbINOJHATH BLIMUCIEHUS 110 3TUM (popMyriam.
CocTaBasth popMyJibl, BEIPAKAIOIINE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
KOJINYECTBO, CTOUMOCTh; POU3BOAUTEIHLHOCTh, BpEMSsl, 00BEM
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KOMITOHEHTA. palboThI; BEIOTHATH BBIYUCICHHUS IO 3TUM (opMyiaM.
DopMyJsl Haxoauth HEM3BECTHBIM KOMIIOHEHT apU(PMETHUECKOTO
NEeNUCTBUS
Harnsgaas reomerpus. 14 YeThIpEXYTroNIbHUK, MN300paxaTh Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare
@urypsl Ha IIIOCKOCTU MIPUMEPBI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeThIPEXYTOJIbHUKOB. | YETBIPEXYTOJIBHUKH C 3a1aHHBIMU CBOMCTBAMM:
[IpssMOYTOJIBHUK, C MapaJuIeJIbHBIMU, IEPIEHAUKYJIIPHBIMH, PABHBIMU

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

CTOpPOHAMHU, MPSIMBIMU YTJIaMHU U Jp., pABHOOEIPEHHBIIH
TpeyronbHUK. [lpeanarats U 00CyKaaTh cocoobl,
AJITOPUTMBI ITIOCTPOCHHUS.

HccnenoBath, UCIONIB3YS SKCIIEPUMEHT, HAOJIIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA MIPSIMOYIOJIbHHUKA, KBAJIpaTa,
pa30uBaTh Ha TPEYroJabHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C IOMOLIBIO KOHTPIIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIBHUKE, KBaJApaTe, paClO3HABATh BEPHBIE U
HEBEPHBIE YTBEPKIACHUS.

N3mepsaTh ¥ CTPOUTH C MOMOUIBIO TPAHCTIOPTUPA YTJIBI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
PacNo3HaBaTh OCTPbIE, IPSMBIE, TYIbIE, Pa3BEPHYTHIE YIJIBL.
Pacno3naBartb, n300paskaTh OCTPOYTOJIbHBIN, ITPSMO-
YTOJIbHBIH, TYNOYTOJIbHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHUH TPEYTOJIbHUKH.

BbruncjasaTs nepuMeTp MHOTOYTOJIbHUKA, TIJI0IA b
MHOTOYTOJIbHUKA pa30ueHNEeM Ha MPSIMOYTOJIbHUKH,
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pabora «ITnomanas
KpyTa»

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

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

[lonoxxurtenbHbIC U

OTPULATCIIbHBIC YHCJIa

40

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

C TIOJIOKHUTSITEHBIMHA
U OTpHUIlATEIbHBIMHU
YHCIIAMU.

PelieHne TeKCTOBBIX
3a71a4

IIpuBoaMTH NPUMeEPBI UCIIOJIB30BAHUSA B PEATILHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJTOKUTEIIbHBIE U
OTPULATENIbHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSAMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH NIPaBWJIA CPABHCHUS, YIIOPAA0YMBATD LICJIbIE
YHUCIIa; HAXOAUTh MOJYJIb YUCTIA.

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

C MOJIOKUTEJIbHBIMU M OTPULIATEIbHBIMH YACIAMH.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHUsl CYMM M TIPOU3BEICHUI
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[IpencraBieHne qaHHBIX

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

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

Yurarh cTOI0YATHIC U KPYTOBBIC THArPaMMBbl;
HHTEPNPETHPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpammbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTAaBICHHYIO B Ta0UIIaX, HA TUarpaMMax JJIsl perieHus
TEKCTOBBIX 33]1a4 U 3a7a4 U3 peajbHON KU3HU

IIPEICTABJICHHBIE

B Ta0IUIIAX U

Ha rarpaMmax
Harnsgnas reomerpusi. [IpssMOyTONBHBIM Pacno3naBartp Ha yepTexax, pUCyHKaX, ONMCHIBATH
@urypsel B IpOCTPAHCTBE napajuieinenunes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, H300PakKaTh UX

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

OT PyKH, MOJeJMPOBATH U3 Oymaru, MiIacTHUJINHA, IPOBOJIOKH
u ap. [IpuBoguTH NpUMepPbI OOBEKTOB OKPYIKAIOIIETO MUPA,
uMeroX (HopMbl Ha3BaHHBIX Tell.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILIKMHA, peOpO, TpaHb,
OCHOBAaHMeE, BbICOTA, PAJUYyC U JUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pPa3BEPTOK
MHOTOTPaHHHUKOB,
LHWJIMH]IPA U KOHYCAa.
[IpakTnueckas
pabota «Co3nanue
MoJIeJIeH
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;

€ IMHUITBI H3MEPEHUS
o0béma. O0bEM
MPSIMOYTOJIBHOTO
napajuieNienurnena,
Ky0a, popMyiibl
o0BéMa

N3yuaTh, UCTIOJIB3YS SKCIIEPUMEHT, HAOIIOAEHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BBISAABJISATH CXOACTBA U
Pa3IHYHUs: MEKIY IMPAMUAION U IIPU3MON; MEKIY
LHUAJIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBatsp pa3BEpTKH Napasuienenunena, Kyoa, npusmsl,
nMpamMubl, KOHyca, HUJINHAPA; KOHCTPYHPOBATH JAHHBIC
Tesa U3 pa3BEPTOK, CO3AABATh UX MOJEIH.

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

N3mepsaTs Ha MoAeIsIX: ITTMHBI pEOEP MHOTOTPAaHHUKOB,
JaMeTp Iapa.

BeiBoauth popmyiry o0bEMa IpsIMOYTOJILHOTO
napajuieenuneaa.

Boruunciasars no gpopmysam: 00bEM MPSIMOYTOIBHOTO
napajuiesenunena, Kyoa; uCrojb30BaTh €IMHULIBI U3MEPEHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABJICHHBIX U3 KYOOB,
napaJuIeenuIe 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, COJIEpIKAIIUX
HATypaJIbHbIE, LIEJIbIC, TOJIOKUTEIBHBIEC U OTPULIATEIILHBIE
Yucia, OOBIKHOBEHHBIE U ICCATUYHBIE IPOOH, BBITIOJIHSIThH
npeoOpa30BaHUs YUCENT U BHIPAKCHUI.

Bri0upaTth cniocod cpaBHEHUS YUCEN, BBIUUCICHH,
NPUMEHSTH CBOIcTBAa apu(PMETUUECKUX ACHUCTBUI

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

PemaTh 3a1a4u pa3HbIMH CNIOCO0AMU, CPABHUBATD,
BbLIOMPATH CNIOCOOBI PEIICHUA 3a/Ia4UH.

OcymecTBJIATH CAMOKOHTPOJIb BBIITOJTHSAEMBIX IEUCTBUN U
CaMOITPOBEPKY PE3yIbTaTa BbIUYUCICHUM

OBILEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170
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PABOYAS ITIPOTPAMMA YYEGBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJBHAS 3AIIMCKA

AnreOpa siBIIsIeTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa 0o0ecreYnBaeT M3y4YeHUE IPYTUX JUCHHUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTApPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOAOKEHUS 00pa3oBaHUs U
B TIOBCEJHEBHOM XKu3HHU. Pa3BuTue y O0Oy4arolmMXcsi HAyYHBIX MPECTaBICHUN
0 TIPOMCXOXKJCHUU W CYIIHOCTH ajreOpamvecKkux aOCTpakmuii, crocoOe OTpakKeHUS
MaTeMaTUYECKOW HAyKOW SBJIEHMM W TIPOILIECCOB B MPUPOAE M OOIIEeCTBE, POJHU
MaTeMaTHYECKOr0 MOJCIMPOBAHUS B HAYYHOM TMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYeCTB MBIILICHUS, HEOOXOAUMBIX
TSl aJlafTallii B COBpEMEHHOM Iu(ppoBoM oO1iecTBe. M3yuenue anredpbl oOecrieunBacT
pa3BUTHE yMEHUS HaOII0JaTh, CpaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL M BBIBOJBI, (QopMmynupoBaTh yTBepxkaAcHUs. OcCBOeHHE Kypca anreOpsl
oOecrieynBaeT pa3BUTUE JIOTMYECKOTO MBINUICHUS OOYyYalolUXCS: OHU MCIOJIb3YIOT
JNETyKTUBHBIE W HWHIYKTHUBHBIE pPacCyXACHUs, OO0O0OIIEHHNE U KOHKPETU3AIHIO,
abcTparupoBanue u ananoruto. O0ydyeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSTENIbHOU JIESTEILHOCTH O0YYaIOUIUXCs, TTO3TOMY CAMOCTOSITEILHOE PEIICHUE
3a/1a4 SABJISETCA peanu3alueit e TeIbHOCTHOTO MPUHIIMIA 00yUYEeHHS.

B crpykrype mporpammbl yuyeOHOTo Kypca «Ausredpa» i OCHOBHOTO OOIIETro
00pa3oBaHMsl OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOIUYECKUE JTMHUH:
«Hucna u BBIYUCICHUSY, «AITreOpandecKue BEIPOKEHU, «Y pABHEHUS! 1 HEPABEHCTBAY,
«Dyuknun». Kaxngas M3 3THX COACPKATEIBHO-METOJUYECKUX JIMHUM pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YyUCHUS Kypca, B3aUMOACHCTBYS C APYTMMH €T0 JIMHUSIMU.
B xone nu3ydenust yaeOHOro Kypca o0yqarouaMcs IPUXOAUTCS JOTUYECKU PacCyXaaTh,
WCITIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B MpOTpaMMy
y4eOHOro Kypca «Anredpa» BKIOUYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX pa3jeliaXx MaTeMaTUYeCKOTro OOpa3oBaHMs U CIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYalOIIMMHUCS OCHOB YHHUBEPCAJIBLHOTO MaTEMAaTHYECKOTO  S3bIKa.
ConepxaTeabHON U CTPYKTYPHOM OCOOCHHOCTBIO YU4EOHOTO Kypca « ANredpay siBIseTCs
€r0 UHTETPUPOBAHHBIN XapaKTep.

Conepxanve muHUA «YucCia U BRIYUCICHUS» CIIYXKUT OCHOBOM JUIsl JAIbHEHIIIEro
U3YYCHUS] MATEMATHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYaIONMIUXCS JIOTUYECKOTO
MBIIUICHUs, (OPMUPOBAHUIO YMEHHUS TOJh30BATHCS ~aITOPUTMaMHU, a TaKkKe
MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOJIMUMBIX Jisi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTre TMOHATHS O 4YWCIe HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUSI CBS3aHO
C paIlMOHAIILHBIMU U HMPPAIMOHAIBHBIMU YUCIaMH, (HOPMUPOBAHUEM TIPE/ICTABICHUN
O JICCTBUTEILHOM 4YHUCJE. 3aBEpIICHUE OCBOEHUS YHUCIOBOM JIMHUU OTHECEHO
K cpefHemMy o01IeMy 00pa3oBaHHIO.
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Copnepkanve AByX anreOpandecKux JUHUN — «AnreOpandeckue BBIPOKCHHS» U
«YpaBHCHHsI W HEPABCHCTBA» CIOCOOCTBYET (OPMUPOBAHHUIO Yy OOyUYaIOIIUXCS
MaTEeMaTUYEeCKOro anmnapara, HeoOOX0JUMOTO JIJIsl pEIICHUS 3a1a4 MaTeMaTUKH, CMEKHBIX
MPEIMETOB WM TMPAKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 001Iero
o0paszoBaHms y4eOHBIM MaTepual TPYNIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHHM.
AnreOpa JI€MOHCTpPUpPYET 3HAUY€HHE MaTEMaTUKH KaK S3bIKa [UJIsi TOCTPOCHUS
MaTEeMaTUYECKUX MOJIeJICH, OTMCAHUSI POIIECCOB M SIBJICHHUM peaabHOTo Mupa. B 3amaun
o0ydeHus anredpe BXOIAT TakKe JalIbHEHIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHUS,
HEOOXOMMOT0, B YaCTHOCTH, /I OCBOCHUS Kypca HH(POPMATUKHU, U OBJIa/ICHUE HABBIKAMU
JNeAYKTUBHBIX paccyxkaeHuii. IIpeoOpa3zoBaHne CHMBOJBHBIX (HOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTRBY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUeCKo JIMHUU HAIEJIEHO Ha TOJIyYCHHE
oOyyJaronmuMucs 3HaHUM O (QYHKIMSAX Kak BaKHEWIEH MaTeMaTU4ecKOW MOeNu
JUTSL OTIMCAHUS W WCCIACAOBAHMS Pa3sHOOOPA3HBIX IMPOIIECCOB U SBICHUW B MPUPOIE U
obmectBe. M3yueHnne marepuaina crocoOCTBYET Pa3BUTHUIO Y OOYUYAIOIIMXCA YMEHUS
WCITOJIB30BATh PA3IMYHbBIC BHIPA3UTEIIBHBIC CPEICTBA SI3bIKa MATEMATHKH — CIIOBECHBIC,
CHUMBOJIMUECKHUE, rpaduuecKue, BHOCUT BKJIaJl B (DOPMUPOBAHKE TIPEACTABICHUN O POJIH
MaTEMaTHUKH B Pa3BUTUU IUBWIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax M3ydaercs y4eOHBIN Kypce «Anredpay,
KOTOPBIA BKJIIOYAET CJEAYIONIME OCHOBHBIC pas3fenbl coaepkanus: «Yucma wu
BBIYHCIICHUS», «ANreOpanvyeckue BBIPpOKCHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHKIANY.

OOmiee 4YKHCIO 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 IECSITUYHBIE, IEPEX0]T OT OJHOM (HOpPMBI 3amucu Jpodeit K
npyroi. IloHsiTME palMOHANBHOIO YHCIA, 3alUCh, CPAaBHEHUE, YIOPSAOYUBAHUE
pallMOHAJIBHBIX 4Hucel. Apudmernueckue MIEUCTBUS C paIlMOHATBHBIMH YHCIIAMH.
Pemenue 3ama4 3 peaqbHON IPAKTUKKA HA YaCTH, HAa IPOOH.

Crenenb C HaTypaJbHBIM T[OKa3zaTeleM: oOIpejeieHue, MnpeoOpa3oBaHue
BBIpQKEHUI HA OCHOBE OMPENENICHMs, 3amuch OOJbIuX yucena. [IporeHThl, 3amuch
MPOIICHTOB B BHJE ApoOM W JApoOW B BHUJAE MPOIECHTOB. TpU OCHOBHBIC 3a/layd Ha
MPOIICHTHI, PEIICHUE 3a7a4 U3 PeaTbHON MTPAKTUKHU.

[IpumeHeHne TPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIU HaTypabHBIX
YUCE.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPsSIMasi © 0OpaTHast IPOMOPIIMOHATLHOCTH.
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AJredpanyecKkue BbIpaKeHHs

IlepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKECHHUS C IIEpEeMEHHOM. JlomycThmble
3Ha4YEHMs IepeMeHHBIX. [IpencraBieHue 3aBUCHMOCTH MEXKIY BEIMYMHAMU B BHUJC
¢opmyinbl. Beruncnenus no ¢opmynam. IlpeobpazoBaHue OyKBEHHBIX BBIpaKEHUI,
TOKJIECTBEHHO PABHbIE BBIPAXKEHUS, IIPaBUJIa MpeoOpa30BaHUsl CyMM M NPOU3BEACHUM,
IPaBUJIA PACKPBITHUSI CKOOOK M NMPUBEACHHUS MTOT0OHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYPAIbHBIM MOKAa3aTeIEM.

Opnounensl u MHOrowineHel. CreneHbp MHorouieHa. CiokKeHHE, BBIYUTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMYIIbl COKPAIIEHHOIO YMHOXKEHUS: KBaJApaT CyMMbl U
KBaJparT pa3zHocTu. QPopMyna pa3HOCTH KBaJapaToB. PaznokeHWe MHOIO4IEHOB
Ha MHO>KHUTEJIIH.

YpaBHeHMs U HEPABEHCTBA

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

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

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

DyHKUMH

Koopaunara Touku Ha npsimoil. UnciioBsie NpOMEKYTKH. PaccTosiHue Mexny n1Byms
TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpsimoyromnbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opauHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpagukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢pynkuuu. I'padux pynkumnu. CBoiicTBa
¢ynkuuii. Jlunerinas ¢yakuus, e€ rpaduk. ['padux dynkumm [ = |[1|. ['paduueckoe
pelIeHUE TMHENHBIX YPABHEHUI U CUCTEM JINHEWHBIX YPaBHEHU.

8 KJIACC
Yuciia 1 BbIYUCICHUSA

KBagpatueiit kopeHs u3 uncia. [lonsitue o0 upparmonanbHoM yucie. JlecsTuunbie
OpuOIMKEHUST HUppAalMOHANBHBIX unced. CBONCTBAa apU(PMETHUECKUX KBaJApPATHBIX
KOpHEW M UX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN M BHIYUCICHUSIM.
JleCTBUTENBHBIC YHCIIA.

Crenens ¢ LenbIM IoKa3aresieM 1 €€ cBoicTBa. CTaHaapTHas 3alliCh YNCTA.

AuredpanyecKkue BbIpaKeHUSA
KBagpaTHbIl TpEXWIEH, Pa3JIOKEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoi npodu. CioxeHue,
BbIUWTAaHUE, YMHOXKEHHE, JIeJIeHHE alireOpandeckux pooeil. ParmonanbHble BRIpaXKeHUS
U UX IIpeoOpa3oBaHue.
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YpaBHeHMs ¥ HEPABEHCTBA

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

I'paduueckas wHTEepmpeTalds ypaBHEHHH C JBYMS TMEPEMEHHBIMU W CHCTEM
JIMHEHHBIX YPAaBHEHUM C ABYMsI IEPEMEHHBIMU. [[prMephI perieHns: CUCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMSI IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a/1a4 anreOpanyeckuM CriocoOoM.

HucnoBble HEpaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO € OHOM NEPEMEHHOM.
PaBHOCHIIBHOCTHh HEPABEHCTB. JIMHEIHBIE HEPABEHCTBA C OJHOM NepeMeHHOU. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IIEPEMEHHOM.

DOyHKUMH

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

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

@OyHKIMH, ONUCHIBAIOIIKE PSAMYIO U 00paTHYIO NPONOPLUOHATIbHBIE 3aBUCUMOCTH,
nx rpaduxu. Oynakimn y = X2, Yy = X°, y =V, y=|X|. Ipaduaeckoe pemenne ypaBHeHuit
U CHCTEM ypaBHEHUH.

9 KJIACC
YucJia 1 BbIYUCIEHUS

PanimonanpHbpie uucna, uppalMoHaJIbHBIE YHCJIA, KOHEUHbIE W OECKOHECUHBIC
JecAaTUUHbIe TpoOu. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, JICHCTBUTEIIbHBIC UHCIIa KaK
OCCKOHEUHbIE JeCATUYHbIE apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JIEVICTBUTEIIbHBIX YUCET U KOOPAWHATHOU MPSAMOM.

CpaBHeHue JIENCTBUTEIIBLHBIX yuCell, apudmeTuyeckue JNIEUCTBUS
C JCUCTBUTEIBbHBIMU YHCIAMU.

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

[Tpubnux€HHOEe 3HAYECHHE BEJIMYMUHBI, TOYHOCTH NpuOMKeHUs. OKpyryieHue
yucen. [Ipuknaka v olieHka pe3yabTaToB BHIYUCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

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

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

VYpaBHeHHe C JByMsl IMEpEeMEHHbIMU M ero rpaduk. Pemenue cuctem aByX
JIMHEMHBIX YPABHEHUM C IByMs [IEPEMEHHBIMU. Pelienue cucrteM AByX YpaBHEHUH, OHO

39



U3 KOTOPBIX JHHEWHOE, a JIpyroe — BTOpOM cTemeHu. ['paduueckas mHTepHpeTanus
CUCTEMBI YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

Perienue TekCTOBBIX 3a7jau are0panyeckum CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

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

DyHKUMH

KBagparuunas yskims, e€ rpaduk u cBoiicTsa. [Tapaboia, KOOpaHHATH BEPIIHHEI
apaboJIbl, 0Ch CHMMETPHH I1apaboJIbL.

Ipaduxn ¢ynxumit: (1= (10, (1= OO0 +[L 0=, =713 =

VO, O = |0 .

U UX CBOMCTBA.

YucioBbIE 1OCIE10BATEIBHOCTH U NIPOIrPeccun

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

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

N300paxeHne 4ieHOB apu(pPMETHUECKOW U T€OMETPUUECKON MPOrpeccuil TOUKaMHu
Ha KOOpPJIWHATHOM IUUIOCKOCTH. JIMHEHWHBIA M HSKCHOHEHIMAIbHBIA POCT. CIIOXKHBIE
IIPOLICHTBI.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie  pe3ysNbTaThl  OCBOCHHMS ~ MpPOTpaMMbl  y4eOHOro  Kypca
K KOHITy oOy4eHus B 7 Kjacce:

Yucaa v BBIYUCICHUSA

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

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAXKEHHM, TPUMEHITh Pa3HOOOpa3HbIE CIIOCOObI
U PUEMBI BBIYUCIICHHS 3HAYCHUI APOOHBIX BBIPAKECHHH, COEPKAIINX OOBIKHOBEHHBIC
U JCCATHYHBIC POOH.

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

CpaBHUBATH U YIIOPSAAOUYMBATH PALOHAJIBHBIC YUCIIA.

OKpyrasTh yKcCIIa.

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

[IprMeHATs NPU3HAKKA JEIMMOCTH, PA3JIOKEHUE HA MHOXKWUTEIN HATypaJbHBIX
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YUCCII.

PemaTe mpakTHKO-OpUEHTHPOBAHHBIC 3a/1a41, CBSI3aHHBIC C OTHOIIICHUEM BEJTUYHH,
IPOIOPIIMOHAIEHOCTRIO  BEJIMYMH, IPOICHTAMH, WHTEPIPETHPOBATh PE3YJIBTATHI
pelicHus 3a1a49 ¢ y9éTOM OIpaHMYCHUM, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPHBAEMBIX
OOBEKTOB.

AuredpanyecKkue BbIpaKeHHSA

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

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

BeinonHATe npeoOpa3oBaHUs LIEJIOTO BBIPAXKEHUS] B MHOTOWIEH NPUBEICHUEM
NOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

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

OcCy1IecTBIATh Pa3IoKEHNE MHOTOYWIECHOB HA MHOKUTEIM C TIOMOILBIO BEIHECEHUS
32 CKOOKM OOIIEro MHOMHWTENs, TPYNIHPOBKU CIIaraeéMblX, MPUMEHEHUS (HOpMyIl
COKpAIEHHOI'O YMHOKEHHS.

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

Hcnonp30BaTh  CBOMCTBA  CTENEHEM €  HATYpPaJbHBIMH  IOKAa3aTEIsIMU
TSl TpeoOpa3oBaHus BhIPAKEHUM.

YpaBHeHMs U HEPABEHCTBA

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

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

[TogOupaTe mpUMepHI Map YUCE, SBISIOUUXCS PEIIEHUEM JIMHEWHOTO YPaBHEHHUS
C IBYMs IIEPEMEHHBIMU.

CrpouTh B KOOPJAMHATHOW IUIOCKOCTH TIpaUK JTUHEHHOrO0 ypaBHEHHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YSCh TPaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHHUS.

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

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

DyHKUMH
N300pakaTh Ha KOOPAWMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIWE 3a/IaHHBIM
KOOpJIMHATaM, Jy4d, OTpPE3KH, HHTEPBAJbI, 3alHUCHIBATH YHWCJIOBBIC MPOMEKYTKHU
Ha aNreOpandecKoM S3bIKE.
OtMmeyaTh B KOOPIMHATHOM IOCKOCTH TOYKH TI0 33JJaHHBIM KOOPIMHATAM, CTPOUTH
rpaduxu nuHeHbIX QyHKuMiA. CTpouTs rpaduk GyHKINUU 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 3HaueHHne (GYHKINU 110 3HAYCHHIO €€ apryMeHTa.

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

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

Yucia u BbIYUCICHUSA

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

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

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

AJiredpanyecKue BbIPaKeHUS

[IpuMeHATh MOHATHE CTETEHH C LIEJIBIM MIOKa3aTeIeM, BBIMOJIHATh IPeoOpa3zoBaHus
BBIPKEHUI, COIEPKAIIMX CTEIIEHU C LENBIM [TOKa3aTEeIIEM.

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

PackanpiBaTh KBapaTHBIA TPEXUIIEH HA MHOXKHUTEH.

[IpumeHsAT, TpeoOpa3oBaHMs BBIPAXCHUNW Uil pPELICHUs pa3IMyHbIX 3aja4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON TPAKTHUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemwars JsMHEWHBIE, KBaJpaTHBIE YpPAaBHEHUsS W pPaALMOHAJIBHBIC YpPaBHEHUS,
CBOJAILIAECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS ITIEPEMEHHBIMHU.

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

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

[IprMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh rpaduuecKylo
WJUTFOCTPALIAIO MHOKECTBA PEILIEHUH HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DyHKUMH

[ToHumaTh W WHCHOJB30BaTh (YHKIMOHAJIBHBIE TOHATHA W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O3HAYCHMS), OMNPEACNSITh 3HAUYCHHWE (YHKIUU 110 3HAYCHHIO
apryMeHTa, OIpeesaTh CBOMCTBA (DYHKIIMH 110 €€ TpaduKy.

CtpouTtb rpaduku 37eMEeHTApHBIX QYHKIIUN BUJIA:

J=_, = 0% 0= 0% 0= O, [J =|0]|, onuceBarh CBONCTBA YHCIOBOM
byHKITUN

0
1o e€ rpaduxy.

[IpenMeTHble pe3ynbTaThl OCBOCHHUSI MHpOrpaMMbl Y4E€OHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:

Yucjia 1 BbIYHCJIEHUS

CpaBHI/IBaTB " YIIOPAJOYHUBATH PAlIMOHAIIBHBIC U UPPAITHOHAJIBHBIC YU CJIA.

BreinonHaTe apI/I(l)MCTI/I‘IGCKHC ,Z[GfICTBI/IiI C palvOHAJIbHBIMH YHCJIaMH, COUYCTaA
YCTHBIC W IIMCBbMCHHBIC HpI/IéMBI, BBIIIOJIHATL BBIYHUCICHHA C HPppalMOHAJIbHBIMU
YHCJIaMH.

HaXOI[I/ITB 3HAQYEHUSI CTEICHEH C OCJIbIMH ITOKA3aTCIAMH U KOpHeﬁ, BBIYUCJIATH
3HAYCHMS YN CIOBBIX BBIpa)KGHHﬁ.

OprFJISITB I[CﬁCTBHTGJIBHBIG qHuciia, BBIITIOJIHATD IIPUKUIAKY  PC3yJibTaTa
BBILII/ICJ'IGHI/Iﬁ, OICHKY YHCJIOBBIX BBIpEl)K@HPIfI.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHeliHble U KBaJpaTHbIC YPAaBHEHUs, YPABHEHHUS, CBOASIIAECS K HUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemate cucteMbl ABYX JIMHEWHBIX YPABHEHUU C IByMsl IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHECHUE HE ABJISAETCS JTUHECUHBIM.

Pemarp TekcTOBbIE 3a1aul aqreOpandyeckuM CIOCOOOM € MOMOIIbIO COCTaBIICHMUS
YPaBHEHUSI WU CUCTEMBI JBYX YPABHEHUU C IByMS [IEPEMEHHBIMU.

[IpoBoaNMTE MPOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHUH, B TOM
yucjie ¢ TpUMEHEHHWEM TpaduyuecKkux NpeacTaBlieHuil (ycTaHaBIMBaTh, UMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUMN PEILICHHUS], €CTTU UMEET, TO CKOJIBKO, U MPOYEe).

PemaTe nuHelHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, U300paXXaTh pPeIICHHE
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alUChIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Pemrare cucremsl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHWE CHUCTEMbl HEPABEHCTB HA YHUCIOBOU
IIPSAIMOM, 3aIIMCHIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PELICHUN PA3JIMYHBIX 33/1a4.

DyHKUMH
Pacno3naBate  (QyHKUMM W3y4eHHBIX BUJOB. [loka3biBaTh CXEMaTHYECKU
pacnoiokeHne Ha KOOPAWHATHOW IUIOCKOCTH TpaduKoB (QyHKUMH BuUpa: [ =
00,
— _ U — 2 — 3 — —
O=00+0, 0=, O0=00°+00+0, O=10° 0O=A~O, O0=|0
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B 3aBHCHUMOCTH —
O

OT 3HAYCHUI KOI(PPUIIMECHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpoutrb u u300pakaTh CXeMaTUYeCKd TrpaduKkd KBaJIpaTHUUHBIX (YHKIUH,
OMHCHIBATh CBOMCTBA KBAJIPATUUYHBIX (PYHKIIUN MO UX TpaduKaM.

PacrioznaBate kBampatnuHyro (YHKIHIO 10 (Qopmyie, MPUBOIUTH IPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peanbHOM KU3HU, GPUZUKHU, TEOMETPHH.

Yucsi0BbIe MOCJIEI0BATEIbHOCTH H IIPOTIPECCH U

PacniozHaBaTh apupMETHUECKYI0 U F€OMETPUUECKYIO NPOTPECCUM NPU Pa3HbIX
crioco0ax 3aJjaHus.

BBINOTHATE BBIYMCIIEHUS € UCTIONIB30BaHUEM (OpMYJI N-TO WieHa apu(hMEeTHIECKON
Y TEOMETPUYECKOM ITPOTPECCHI, CYMMBI IIEPBBIX N YICHOB.

N300paxaTh 4WieHbI OCIEI0BATEIBHOCTH TOUKAMH HAa KOOPJMHATHOM IJIOCKOCTH.

Pemate 3aaun, CBS3aHHBIE C YHCJIOBBIMH IOCJIEI0BATEILHOCTSIMHU, B TOM YHUCIIE
3aJ]a4M U3 peaabHOM KU3HM (C UCIIOJI30BAHUEM KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTU).
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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
ParmmonannHbBIC Unciia PAlMOHAIIBHOTO YUCNA. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX APOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, TPe0oOpPa30BHIBAS
JEUCTBHS IPU HEOOXOIUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSAI0YMBAHUE
PalMOHAIBHBIX YHCEIL.
Crenenb

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

13 peagbHOU
MPAKTHUKHU.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOUTEIN
HaTypaJIbHBIX YHUCET.

OOBIKHOBEHHBIC B JICCITUYHBIC, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMBI
BbIYHCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKalinx OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOIUTD
BBIpakeHue K hopme, Hanbosiee yno0HOM I BHIYUCTICHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAXKEHUSI HA YMHOKEHUE U
JIETICHUE IECATUYHBIX pOo0eH K JEHCTBUAM C IETBIMU
YHUCJIAMHU.

IIpuBOAUTH YHCI0BbIE M OYyKBEHHbIEC IPUMEPbI CTEIICHU
C HaTypaJbHBIM MMOKa3aTeIeM, OOBSICHSS 3HAUCHHUSI
OCHOBAHUSI CTETNIEHU U TTOKA3aTelis CTETNCHU, HAXOIUTh
3Ha4ueHHus cTeneHel Buaa a" (2 — moboe paluoHaIbHOE
YUCJI0, N — HATYpaAJIbHOE YHUCJIO).
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PeasibHbie
3aBucuMOCTH. [ Ipsmas
1 oOpaTHas
MPOMOPIUOHAIIBHOCTH

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

IIpumMeHATH TPU3HAKH JEITUMOCTHU, PA3JIOKEHUS HA
MHOKHUTENIM HATypaJbHbIX YUCEN.

PemaTh 3a1a4m Ha 4YacTH, IPOLICHTHI, MPOTIOPIIUH,

Ha HaXOXJACeHUE Npobu (TIPOIIEHTA) OT BEIMYUHBI U
BEJTUYUHBI IO €€ IpoOu (MPOIIEHTY), IpoOu (MPOIEHTA),
KOTOPBIN COCTaBIIAET OJIHA BEJIMUMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLIEHMBATH PA3JINYHBIC PEIICHUS,
3aMuCH PeIIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSACHSITD, ONTUPASCh HA OTPEICICHHUS,
IIPSIMO MTPOTIOPITHOHATBHBIE U 00pPaTHO MPOTIOPITHOHAIBHBIE
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH U3 pPeaibHOTO MUpPa, U3 IPYTUX YIeOHBIX
IPEIMETOB.

PemiaThb npakTUKO-OpUEHTHUPOBAHHBIE 33/1a4l Ha ApoOu,
IIPOLICHTHI, IPSIMYIO U 0OPaTHYIO MPOMOPIUOHATHHOCTH,
IPOTOPLIUHN

Anrebpanueckue
BBIPKCHUS

27

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

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

B MHOTOYJICH IMPHUBEACHUEM ITO00HBIX CIaracMblIX,
PacCKpBITHEM CKOOOK. BBINOJIHATH YMHOKEHHE OTHOYJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKECHUM,
PacCKphITHE CKOOOK U
IIPUBEICHUE

HOI[06HI)IX cJlaraCMbIX.

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

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

IIpumeHnsiTh TpeoOpazoBaHNE MHOTOWICHOB JUISI PEILICHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEAIbHOU IPAKTUKH.

3HAKOMMTBHCS C MCTOPHUEH PA3BUTUS MATEMATUKH

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUIIBHOCTD
YPaBHEHHUM.
JInnenHoe ypaBHeHUe

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

K paBHOCWJIbHOMY eMy Oouiee ipoctoro Buza. IlpoBepaTs,
ABJISIETCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHMUSI.
IHoa0upaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PEHIEHUEM
JIMHENHOT0 YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJHOM IEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pemienue
3a/1a4 C MOMOUIBIO
YpaBHEHUM.
JIunerHoe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMU U €0
rpaduk. Cuctema aByx
JIMHEWHBIX YPaBHEHUN
C ABYMs

CTpouTthb B KOOPAWHATHON MJIOCKOCTHU TpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSCh TPaPUKOM,
NPUBOAMTH IPUMEPbI PEUICHNS YPABHEHUS.

HaxoauTh penieHue CUCTEMbI ABYX JUHEHHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPAaBHEHUE UJIU CUCTEMY
YPaBHEHMH I10 YCIOBUIO 3a7a4¥, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3ynbrar

IIEPEMEHHBIMU
KoopauHatel u rpaduku. 24 Koopaunara Touku M300pakaTh Ha KOOPAVMHATHOMN NPSIMOM TOYKH,
OyHKIMN Ha pAMou. UKuCIIOBBIE | COOTBETCTBYIOIIMUE 3aJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aMCHIBATh UX HA aNreOpanvyeckoM si3bIKe.

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

OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOPANHATAM; CTPOUTH I'Pa(pHKH HECTOKHBIX
3aBHCHMOCTEH, 3a/IaHHBIX (POpPMYJIaMH, B TOM YHCIIE

C MOMOIIIBIO IIUGPOBBIX TAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIECTBA,
HHTEPHPETHPOBATH TpadruecKuii criocod nmpecTaBICHUS
W aHaJIM3a Pa3HOO0pa3HOM KU3HEHHON MH(MOPMAIIHH.
OcBauBaTthb NoHsATHE (PYHKITNH, OBJIA/ICBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBars sinHelinyto ¢yHkiuo y = kx + b,
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Yrenue rpaduxoB
peabHbBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas GyHKITHUS.

ONMCHIBATH €€ CBOMCTBA B 3aBUCHMOCTH OT 3HAUYCHUU

ko3 durmeHToB K u b.

Crponthb rpaduku JinHeitHON QyHKINU, QyHKIMHA Y = | x|,
HUcnoab3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMA U U3YyUYEHUSI UX CBOICTB.

IIpuBOINUTH IPUMEPHI IMHEWHBIX 3ABUCHUMOCTEN B PEATIbHBIX
IIPOLIECCAX U SIBJICHUSAX

[TocTpoenue rpaduka
JUHENHON QYyHKIUY.
['padux pyHxMM
y =|x|
[ToBTOpEeHUE N 0000IIEHNE 6 [loBTOpEHME Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPDABHEHHS
OCHOBHBIX IOHATUHI YKCEeJl, BBIYUCICHUA, TPeoOpa30BaHUl BbIPAXKEHHUI,
Y METOJOB Kypca pelIeHNs YpPaBHEHUMN.
7 xnacca, 000011IeHEe OcyuecTBJIATH CAMOKOHTPOJIb BBITTOJIHSAEMBIX TEUCTBUN U
3HAHUUN CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHui,
IIOCTPOCHUM.
Pemiats 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [T PEMICHUS 3a/1a4 U3 APYTUX
IIPEAMETOB.
PemaTe TekcTOBBIC 321a4H, CDABHMBATh, BHIOMPATH
CIoCco0bI peIICHUS 3aa41
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KJIACC

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

Yucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbI KOpEHb DopMyJTHPOBATH ONpPeAeJIeHHe KBAIPATHOIO KOPHS

KBagpaTHbie KOpHU u3 yncia. [lonstue U3 9ucia, apuMEeTHIeCKOro KBaIpaTHOTO KOPHSI.
00 HppanmoHaIbHOM IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
yucie. JlecaTuunbie U3 YKCIIa, MCTIO0JIB3YH [TPU HEOOXOUMOCTH KAJIbKYJISTOP.
PUOTHKEHUS OueHuBaTh KBaJpaTHbIC KOPHU LEIBIMU YUCIAMHU U
UPpALIMOHATIEHBIX JECATUYHBIMH JIPOOSMH.
YUCEN. CpaBHUBATBH U YNOPAA0YHUBATH PALIMOHAIIBHBIC U
JelicTBUTENBLHBIE UppalioHaIbHbIC YKCIIa, 3alMUCAHHBIE C TTOMOIIBIO
yucia. CpaBHeHUE KBaJpaTHBIX KOPHEM.
JICUCTBUTEIIbHBIX HccnenoBatb ypaBHEHUE x> = a, HAXO/UTb TOYHBIC H
YuCel. npubanxKEHHBIE KopHU Tipu a > 0.

YpaBHeHue BUAAQ
X = a.
CaoiicTBa

apumeTHIecKux

KBaJIPaTHBIX KOPHEW.

[IpeoGpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YU CJIOBBIE SKCIIEPUMEHTHI C UCIIOIb30BaHUEM KAJIBKYJISTOPA
(KoMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh X JIsl PeoOpa3oBaHuUs BEIPAKECHUI.
BoInoJHATH Npeo0pa30BaHUs BEIPAKEHUN, COJIEPHKALITUX
KBaJpaTHbIE KOPHU. BeIpaxxaTh NepeMeHHbIE

U3 TEOMETPUYECKUX U (pU3UIecKuX (popmy.

BoruncasaTh 3HAYEHUA BBIPAXKECHUHN, COAEPKALINX
KBaJIpaTHbIE KOPHU, UCTIONB3YsI IPU HEOOXOAUMOCTH
KAJIbKYJISITOP.
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Hcnoab3oBaTh B XO/€ peLICHU 3a/1a4 AJIEMEHTapHbIE
IPECTaBJICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAUEHUAMHU
BEJIMYMH.

3HAKOMHUTBCS C HCTOPHE pa3BUTUS MaTEMATHKU

Uucna v BBIYUCIICHUS. Crenens ¢ 1e1bIM @®opMyJIUPOBATH ONpe/IeTeHHe CTEIICHU C LEJbIM
Crenens ¢ UeapM II0KA3aTeJIEM. IIOKA3aTeJIEM.
MTOKa3aTelIeM CrangapTHas 3a1uch IIpencraBiasTh 3aNIUCH OOJIBIINX U MAJIBIX YHCEIT
YHUCIa. B CTaHJapTHOM BuJe. CpaBHUBATB YKClia U BEJIMYUHBI,
Pazmepsl 00beKTOB 3allMCaHHbIE C UCTIOJb30BaHueM cteneHu 10.
OKpPY’KaroLIEero Mmupa Hcnoab30BaTh 3aNMCh YUCEI B CTAHAAPTHOM BU/JIE
(OT BIEeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB O0BEKTOB, JIIUTEIBHOCTH
YaCTHII IIPOLIECCOB B OKPY’KAIOILIEM MHUPE.
JI0 KOCMHYECKHUX @®opMyJIHPOBATH, 3aAIIMCHIBATH B CHMBOJIMYECKOI (hopme
OOBEKTOB), Y WJIIOCTPUPOBATH NIPUMEPAMM CBOMCTBA CTENIEHU
JUTUTETbHOCTD C LEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpuMeHSTHL CBOMCTBA CTETICHU 1Sl MpeoOpa3oBaHus
B OKPY’KalOILlEM MUPE. | BBIPAXXECHUH, COEPKAIINX CTETIEHHU C LIEJIbIM [IOKA3aTEIIEM.
CBoliCcTBa CTEIIEHU BbInoJHATH AeHCTBUS C YMCIaMHU, 3alIMCAaHHBIMU
C LIEJIBIM IOKA3aTeJIeM | B CTaHJAPTHOM BuJe (YMHOXKEHHUE, IeJICHHE, BO3BEICHNE
B CTCTICHB)
AnreOpanyeckue KBangpatubii Pacno3HaBaTh KBaIpaTHBIN TPEXUWIEH, YCTAaHABINBATh
BbIpakeHUsA. KBagpaTHbIi TPEXUICH. BO3MOYKHOCTB €TI0 Pa3jI0KEHUSI HA MHOKHUTEH.
TPEXUJIICH Paznoxenue PackiaaabiBaTh HA MHOKUTEIM KBAIPATHBIA TPEXUICH
KBaJpaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMUHAHTOM

51




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 OIpeeseHNs PAllMOHAIBHOTO BBIPAXKEHHUS.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JpoOU, B TOM YUCIIE C TOMOUIBIO KAIbKYJISATOpPA.
DopMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSTh €ro JJis1 IpeoOpa3oBaHus JpOoOe.
BbInoaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpuMeHnsTh npeoOpa3oBaHUsl BRIPAKEHUN JJI PEIICHUS
3aja4. BeipaxkaTh nepemMeHHble U3 Gopmy (GU3HUECKUX,
F€OMETPUYECKUX, OMHUCHIBAIOIINX OBITOBBIE CUTYaLIUH )
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YpaBHEHUS U HEPABEHCTBA.
KBazpaTHbie ypaBHEHUS

15

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

Pacno3HaBaTh KBaJpaTHbBIC YPABHEHHS.

3anucbiBaTh (POPMYJIYy KOPHEN KBAIPaTHOTO YPABHEHUS,
peliaTh KBaJApaTHbIe YPABHEHUS — IOJIHBIC U HETIOJIHEBIE.
IIpoBoauTh MpocTeiinue UCcJIe0BAaHUA KBaJAPATHBIX
YpaBHEHUM.

Pemiats ypaBHeHMs1, CBOASIIMECS K KBAAPATHBIM,

C TTIOMOIIIBIO MPEeOOPa30BaHUI U 3aMEHOM TIEPEMEHHOM.

Pelienue ypaBHeHuUi, HaOuroaaTh 1 aHAIM3MPOBATH CBA3b MEXIY KOPHSIMU U
CBOJISALLIUXCS KO3 PUIMEHTaMH KBaIpaTHOTO YPaBHEHUS.
K KBaJPAaTHBIM. dopmyampoBath Teopemy Buera, a Takxe 00OpaTHYyIO -
[Ipocreiinue 1pobHO- | TEopemy, IPUMEHSTh ATU TEOPEMBI IJIs PEIICHUS
paloHaIbHbIE 3a11a4.
ypaBHEHUSI. Pemiath TeKkCcTOBBIE 321a4UH aNTreOpanyecKUM CIIOCOOOM:
Pemenne TeKCTOBBIX MEPEXOJIUTh OT CJIOBECHOUN (POPMYTUPOBKH YCIOBUS 3aa4U
3aJ1a4y C IOMOUIBIO K aJireOpandecKkoi MOJEINU IyTEM COCTABIICHUSI YPaBHEHMUS;
KBaJIpaTHBIX peniaTh COCTaBJIIEHHOE YPABHEHHE; HHTEPIIPETUPOBATH
YpaBHEHUH pe3yybTar.
3HAKOMHUTBCS C HCTOPHUE pa3BUTHUS AIreOphI
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEHNE Pacno3HaBaTh JIMHENHbBIEC YPABHEHUS C IBYMS
Cucrembl ypaBHEHHI C AByMSI NEPEMEHHBIMM.

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

CrponTtsb rpaduku TMHEWHBIX YPABHEHUH, B TOM YHCIIE

HCI0J1b3YyH (P POBBIE pecypcehl.

Paznuuarth napasuienbHble U IEPECEKAIOIIUECS NIPSIMbIE
10 UX YPABHECHUSM.

Pemate cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C ABYMsI

IIEPEMEHHBIMU ITOJCTAHOBKOU U CIOKEHUEM.
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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

Pemartsb nmpocTeiinime CucTeMsl, B KOTOPBIX OJHO

V3 YPABHECHUH HE SIBIISICTCS JIUHEUHBIM.

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

PemiaTh TEKCTOBBIE 3aJa4H aNTeOPanIeCKUM 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

D opMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJIAWHATHOU MTPSAMOM, 10KA3bIBATH
anre0panvecku.

IIpMeHSATH CBOMCTBA HEPABEHCTB B XOJE PEILICHHUS 3a1a4.
PemiaTe nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSMOM.
PemiaTh CUCTEMBI IMHEWHBIX HEPABEHCTB, H300paXaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU IIPSMOM
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C OJTHOU IMEPEMEHHOU
Y UX PEIICHUE.

N300paxxenue
peLIeHNs JIMHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU
IIPSMOU
OyHKINUH. [lonsiTue pyHKUUU. Hcnoab3oBath QyHKIMOHATBHYIO TEPMHUHOJIOTHIO H
OCHOBHBIE IOHSTHS OO0uacTb OnpeiesiecHus. | CMMBOJIMKY.
Y MHO>KECTBO BoruucasaTs 3HaveHus QyHKIUH, 3a1aHHBIX opMyTaMu
3HAYEHUN (PYHKIIHH. (mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
CrniocoObl 3a1aHus COCTABJISATH TA0JUIbI 3HAYEHUI QYHKIUU.
GbyHKIUH. CTpouTh o TOUKaM rpapuku GyHKIUHN.
['padux byHKIINN. OnuchiBaTh cBOMCTBA QYHKIIMU HA OCHOBE €6
CaoiicTBa QyHKLIHH, rpaguuecKoro NpeICTaBICHUs.
UX 0TOOpaxxeHue Hcnoan3oBath GyHKIMOHATIBLHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHMBOJIMKY.
HccaenoBathb npumMepsl rpaduKoB, OTPAXKAIOIINUX PEaTbHbIC
npotecchl U sijeHus. [IpuBoauTH NpUMepPHI MPOIECCOB U
SIBJICHUU C 3aJJaHHBIMU CBOMCTBAMH.
Hcnonb30BaTh KOMIIBIOTEPHBIE POTPAMMbI
JUTSI TIOCTPOEHUA rpauKoB GYHKUIUNA U U3yUYEHHUS UX CBOWCTB
OyHKINH. UYUreHne 1 NoCTpoeHUE HaxoauTs ¢ nomomsio rpagpuka GyHKIIUA 3HAYCHUE OJTHON

UwucnoBbie QyHKIHH

rpadukoB QyHKIIHIA.
[Tpumepsl rpadukoB

Y3 paCCMATPUBAEMBIX BEJIMYHH M0 3HAYECHUIO IPYTOM.
B HecnokKHBIX cllydasx BbIPaxaTh (POPMYJI0H 3aBUCUMOCTH
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bynxumi,

MCKIY BCIIMIYNHAMMU.

OTPaXKAKOIINX OnucpIBaTh XapakTep U3MEHEHUS OJTHON BETUYUHBI
peanbHbIE MPOLECCHI. B 3aBUCUMOCTH OT U3MEHEHUS APYTOM.
DOyHKIUH, Pacno3naBath BubI u3ydaemMbix GyHkimi. [loka3piBaTh
ONMCBIBAOLINE CXeMaTHYeCKH I0JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
MPAMYIO 1 06paTHyIo rpadukoB GpyHKIMA Buga: Yy = X5,y = X5, y =V, y = |x|.
HPONIOPLIMOHAJIBHBIC Hcnoab3oBarh pyHKIHOHAIBHO-TPaHYECKUe
3aBUCUMOCTH, X NPEeACTABJIECHUSA [T PELICHUS U UCCIICI0OBAHUS YPABHEHUN U
rpa UK. CHUCTEM YPaBHEHUM.
I'paduk dpynkiun IpuMensaTs uMppoBbIe pecypChl Uil IOCTPOEHUS
y = X. rpadukoB QpyHKIMN
OyHKIUU
y = X2’ y = XS,
y =N,y =[x},
rpaduyueckoe perneHue
YPaBHEHUH U CUCTEM
YpaBHEHUH

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

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

YKCell, BBIUUCIEHUH, TPeoOpa30BaHM BEIPAKEHUM, peIICHUs
YpaBHEHUH.

OcyuecTBJIATL CAMOKOHTPOJIb BBITTOTHSAEMBIX JEHCTBUH U
CaMOITPOBEPKY pe3yiIbTaTa BEIUUCICHUM, MpeoOpa3oBaHuH,
ITOCTPOCHUH.

PemiaTe 3a1a4um U3 peajbHOM )KM3HHU, IPUMEHSATH
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MaTeMaTU4YEeCKHe 3HAHUS JUIsl PEIICHUs 3a7a4 U3 IPYTrux
PEAMETOB.

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

OBILIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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9 KJIACC

HanmenoBanue paznena  |[KomuuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIIUXCS
(Templ) Kypca 4acoB COJICpIKAHUE
Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie uncna, | Pa3BuBaTh MpeacTaBJIeHHUs O YHUCIIAX: OT MHOXKECTBA
JlelicTBUTENBHBIE YUCIA UPPALMOHAIILHBIE HATypaJIbHBIX YHCEN JO MHOXKECTBA JEHCTBUTEIbHBIX YUCE.
YHCIJIa, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOXHOCTBIO IIPEICTABIICHUS
OECKOHEYHbIE JNEHCTBUTENBHOTO YUCIIa KaK OECKOHEUYHOH 1eCATUYHON
JECATUYHBIE TPOOH. IpoOu, NPUMEHSTh JI€CATHYHbIE TPUOTMKEHUS
MHoxecTBO palMOHANBHBIX U HPPALMOHAIIBHBIX YHCET.
JCACTBUTEIIBHBIX HN300paxkaTh 1€MCTBUTEIBHBIC YUCIIA TOUKAMHU
YHCEll, KOOPJAMHATHOM IIPSMOM.
NEICTBUTENIbHBIE 3anucbIBaTh, CPABHUBATH U YIIOPSA0YUBATH
yucia Kak NENCTBUTENIbHBIE YHCIIA.
OECKOHEUYHBIE BbINOJIHATH, COYETas! yCTHBIE U TUCbMEHHBIE PUEMBI,
JECSTUUHBIE TPOOH. apudmMeTnvyecKkue 1eMCTBUS C PAIIMOHATbHBIMU YHCIIAMU;
B3anMHO 0OIHO3HAYHOE | HAXOAMTH 3HAYEHUS CTEIIEHEN C LENBIMU ITOKA3aTESIMU U
COOTBETCTBHUE MEXY KOPHEW; BBIYUCJIATH 3HAUCHUS] YUCIIOBBIX BHIPAKECHUI.
MHOKECTBOM Iousy4uTs npeacTraBjieHHe O 3HAUUMOCTH
JEHCTBUTEITLHBIX NEUCTBUTEIBHBIX YHUCEN B IPAKTUYECKOM AeATEIbHOCTH
YHUCENT U MHOXKECTBOM YEJIOBEKa.
TOYEK KOOPAUHATHOM AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
PSIMOIA. npUOIMKEHUS IEUCTBUTENIBHOTO YHCIIA TPU PEIICHUN
CpaBHeHue 3a7a4.
JNEUCTBUTEIBHBIX uncel, | OKPYIrJasiTh JeHCTBUTENbHBIE YHCIIA, BHINOJHATH
apudmeTHIecKue NPUKUHKY PE3YyJbTaTa BBIYUCICHUN, OLEHKY 3HaYCHUI
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JEUCTBUS

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

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

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JImneniHoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH M IPUMEHATH rpaduyeckue
YpaBHEHUS C 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 pEIEHUS] TEKCTOBBIX
K KBaJpPaTHBIM. 3a1a4, 00CyK1aTh UX M pelIaTh TEKCTOBBIE 33/1a4U
bukBangpaTtHbie pa3HbIMH CIIOCOOAMHU.
YPaBHEHUSL. 3HAKOMHMTBHCS C UCTOPHUEI 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 MPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OHO YPaBHEHHUE HE
SABJISIETCS JIMHEWHBIM.

Hcnoab3oBath QyHKIHOHATBHO-TPAPUUECKUE
IPEICTABIICHUS Ul pelIeHUs] M HCCIe0BAHUS YPaBHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
GbopMYyIUPOBKH YCIOBUS 3aa4M K aIreOpandeckoi MoJienu
IyTEM COCTABJICHUS CUCTEMBI YPAaBHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yJibTar.

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

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
Hepasencraa HEPABEHCTBA U X HEPaBEHCTBA; UCIOJIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoimoaHATh npeoOpa3oBaHus HEPABEHCTB, HCIIOJIb30BaTh
JIunelinpie U1 Ipe00pa30BaHUs CBOMCTBA YNCIOBBIX HEPABEHCTB.
HEPABEHCTBA PacniozHaBaTh JTUHEHHBIC U KBAa{PAaTHBIC 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 PELICHUN
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

61




CUMMETPHUH NTapaboJIblL.
I'paduku PyHKIMIA:
y = kx
y = kx + b,
k
y =,
X
y =X,
y =x,
y =~
y = |x|

By — T v — .
y = X°,y =V, ¥y = |x| B 3aBHCUMOCTH OT 3HaUCHHil
K03(p(PHIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.

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

BoisiBasiTH 1 000011aTH 0COOCHHOCTH Tpaduka
KBaJpaTUIHON QYyHKIMH Y = ax + bx + c.

CrpouTs M N300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIpaTUYHBIX (PYHKITUH, 3a1aHHBIX (hOpMyTIaMU BUa
y=axt,y=ax‘ +qy=alx+p’y=ax’+bx+c.
AHAJIM3UPOBATH M MPUMEHSITh CBOMCTBA N3YUCHHBIX
GyHKIUN TS X TOCTPOEHUS, B TOM YHKCJIE C TIOMOIIBIO
IU(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 0003HAYEHNUS,
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 BBIMUCAHBI 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 KOOPAUHATHOMN
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.

PaccmaTpuBaTth npuMepsl NPOLECCOB U SIBJICHUM

U3 pEAIbHOW KU3HU, WIUTKOCTPUPYIOLINE N3MEHEHUE

B apu(pMETHUECKON POTPECCUH, B TEOMETPUUYECKON
IPOIrpeCcCuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecky.

PemiaTe 3apa4m, CBsI3aHHbBIE C YUCIIOBBIMU
IIOCJIEIOBATEIBLHOCTSIMHU, B TOM YUCJIE 3aa4U U3 PEATIbHOU
KU3HH C UCTIOJIB30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9MIEKTPOHHBIX TAOJMII, FPAPUIECKOTO KAIBKYJIATOPA U T.11.).
Pemarhb 3a1a4n Ha CIIOXKHBIE IPOLICHTHI, 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: MHOXXECTBO, TOJMHOKECTBO,
orepaluy HajJ MHOXKECTBAMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABIIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]a4 U3 APYTUX
y4eOHBIX MMPEAMETOB.

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

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

apuPpMETHIECKUM 4ucIia, NPeACTaBIATh YACa HA KOOPIUHATHOM MPSMOH,
CrocoooMm) OKPYIJISITh YHCJIA; BHINOJHATH NPUKHUIKY M OLEHKY
pe3ynbTaTa BIYMCICHUN.
PemaTh TekcTOBbIE 3a4a4M apU(PMETHUECKUM CIIOCOOOM.
PemaTe npakTu4yecKkue 3a1a4M, COACPKALIUE IPOLICHTHI,
JI0JIM, YACTH, BBIPAXKAFOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMsI — PACCTOSIHUE, [IeHA — KOJIMYECTBO — CTOUMOCT,
00BEM paboThl — BpeMsl — MPOU3BOJUTEIBHOCTD TPY/IA.
Pa30upartsb peanbHbIC )KU3HCHHBIE CUTYAIIHH,
(popMyIHpPOBATH UX HA S3BIKE MATEMATUKH,
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€fiCTBUSL: BHIIIOJHITH PACUETHI
BBIPAKECHUM, o gopMyiiam, mpeoOpa3oBbIBATH LIETbIE, JPOOHO-
JOIYCTUMBbIE palMOHabHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYEHU) peaIn30BbIBaTh Pa3JI0OKEHUE MHOIOUYJIEHA HA MHOKUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHueM (HOPMYIT pa3HOCTH
KBaJIpaTOB M KBaJpaTa CyYMMbI U Pa3HOCTH; HAXOIUTh
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JOMYCTUMBbIE 3HAUEHUS TIEPEMEHHBIX JIJIs1 IPOOHO-
PAlMOHAIIBHBIX BBIPAKEHNUN, KOPHEM.

MoaeaupoBaTh ¢ TOMOIIBIO (POPMYIT peabHbIE MPOIECCH
Y SIBJICHUS

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

OnepupoBath NOHATUAMU: QyHKIMS, rpaduK QyHKINH,
HYJU QYHKITAH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEKYTKH BO3pacTaHusl, yObIBaHUsI, HAUOOJIbIIIEE U
HauMEHbIIIee 3HaUYCHUS (PYHKIIUU.

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

OnepupoBatb NOHATHUSMHU: IPSIMAsi TPOMOPIIUOHAIBHOCTD,
o0OpaTHas MPONOPLMOHAIBHOCTb, TUHEHHAS (PYHKITHS,
KBaJipaTuyHasi QyHKIWs, mapadosa, runepooa.
HUcnoab3oBath rpagyKu 11l ONPEAECIICHNS CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEH, I PELIECHUS 3a/1a4 U3 APYTHUX
y4eOHBIX TPEIMETOB U PEaTbHOM KU3HU; MOAETHPOBATH

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

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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PABOYAS ITPOI' PAMMA YYEBHOI'O KYPCA
«'EOMETPUA» B 7-9 KIIACCAX

MHNOACHUTEJBHASA 3AIIMCKA

['eoMmeTpust KaKk OJMH U3 OCHOBHBIX Pa3/iesOB IIKOJIHHOW MAaTEeMAaTHKH, UMEIOIIUN
CBOEH I11eNbl0 00€CTIeUnTh M3Yy4YEeHHE CBOMCTB M pa3MepoB (puUryp, ux OTHOIICHUH W
B3aMMHOE pPAaCIHOJIO)KEHUE, OMUPAECTCS HA JIOTHYECKYIO, JIOKAa3aTEIbHYIO JHUHUIO.
[leHHOCTh, W3y4YEHUS] TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMS
3aKJII0YAaeTCsi B TOM, 4YTO OOYYalOlIUMKCA YYUTCS IPOBOJIUTH JTOKa3aTEIIbHbBIE
pacCcyXJeHUusl, CTPOUTh JIOTHUYECKHE YMO3AKJIIOUCHUS, JOKa3blBaThb WCTHUHHBIC
YTBEPXKJCHUSI W CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKIACHUS
«OT TIPOTHUBHOTO», OTIWYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYIUpOBATH OOpaTHBIC
YTBEPKIICHHUSI.

BTOopoli LIEHHOCTBIO H3Yy4YEHUSI TE€OMETPUM SBIAECTCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTAa MpH PEIICHUHW KaK MaTeMaTH4YeCKUX, TaK M TNPaKTUUECKUX 3ajad,
BCTPEUAIOIINXCS B peasibHOW >ku3HU. OOydaronuics TOJKEH HAYYUTHCS ONMPEeTUTh
reOMETPUYECKYI0 (UTypy, OMHUCATh CJIOBaMH JaHHBIM 4YEepTEX WM PUCYHOK, HAUTH
IJIOLIAAb 3€MENBHOTO y4dacTKa, PacCUUTaTh HEOOXOIMMYIO JJIMHY ONTOBOJOKOHHOTO
kabenst unum TpedyeMble pa3Mephbl rapaxa JJjsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIMTENIbHAS JIMHUS B H3ydeHUU reoMerpuu. llpu pemenun 3amau
MPAKTUYECKOTO XapakTepa OO0ydYaroluiics yUYUTCS CTPOUTH MATEMATHUYECKHUE MOJIETH
peaNbHbIX )KU3HEHHBIX CUTyalluid, TPOBOJNTH BBIYMCICHUS U OLICHUBATH a/ICKBATHOCTH
MOJIYYEHHOTO pe3yJibTaTa.

Kpaithe BaxxHO mNOMYEPKUBATL CBSI3U TEOMETPUU C JIPYTUMH  y4eOHBIMU
npeIMeTaMi, MOTHBHPOBATH HCIIOJIB30BATh OMPENEICHUS Te€OMETPUUYECKUX GUryp
MOHATUH, JEMOHCTPUPOBATh MPUMEHEHUE MOJYyYEHHBIX YMEHHN B (U3UKE U TEXHHKE.
Oty cBsi3W HambOoJiee SPKO BUIAHBI B Temax «Bektopw», «TpuroHomerpudeckue
coOoTHOIIeHU», «MeTon koopauHat» U «Teopema [Tudaropay.

VYyebnnii kypc «l'eomeTpusi» BKIIOUAET CIEAYIONIME OCHOBHBIC pa3fieiibl
conepxanusi: «['eomerpuyeckue GUrypsl 1 UX CBOMCTBay, «M3MepeHne reoMeTpuYecKux
BENUYUH», «JleKapToOBbl KOOpJIMHATHI Ha IUIOCKOCTHY», «Bektopbl», «JIBrKeHUs
mIockocTy, «IIpeodpazoBanus mogo0us .

OOmiee uMcnO YacoB, PEKOMEHIOBAHHBIX [IJIi M3y4yeHUs Yy4ueOHOTO Kypca
«['eomerpusi», — 204 vaca: B 7 kimacce — 68 yacoB (2 vaca B Hejenmo), B 8 Kiacce —
68 yacoB (2 Jaca B HeeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).

COAEPXKXAHUE OBYYEHUSA
7 KIIACC

HauvanbHbie nonaTus reomerpun. Touka, nmpsiMasi, OTPE30K, JIyd. YT0JI. Buabl yrios.

BCpTI/IKaHBHBIe N CMCIKHEBIC YIJIBI. BI/ICCCKTPI’IC& yrja. .HOMaHaSI, MHOTI'OYT'OJIbHUK.
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[TapannenbHOCTh M NEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummerpuunble ¢Gurypsl. OCHOBHBIE CBOWMCTBa OCEBOM cuMMeTpuu. lIpumepsl
CUMMETPHUU B OKPY’KAIOIIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C MOMOLIBIO HUPKYJIA U JIMHEWKU. TpeyronsHuk. Beicora,
MeanaHa, OMCCEeKTpUca, X CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHHI TPEYTrOJbHUKHU. HepaBeHCTBO TpeyroabHHUKA.

CBolicTBa M IpHU3HAKU PaBHOOEAPEHHOrO TpeyrojpHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIHUKOB.

CBolicTBa M NpPU3HAKU MapajuIeIbHBIX NpsAMbIX. CyMMa YIJIOB TpEyroOJIbHHKA.
Breninue yrisl TpeyroJibHHKA.

[IpsMoyronbHbld  TpeyrojdbHUK.  CBOMCTBO  MEOUaHbl  MPSMOYTOJIBHOIO
TPEYTOJbHUKA, MPOBEAEHHOW K TuIloTeHy3e. lIpu3Haku paBeHCTBAa NPSIMOYTOJBHBIX
TPEYrOJILHUKOB. 1IpsIMOYTOJIBHBII TPEYTrOabHUK € yTioM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIIEM YIJIe U 0OJIbIIeH CTOpOHE TpeyroiabHuKa. [leprneHaukymsp
Y HaKJIOHHasl.

I'eomeTpuueckoe mMecTo To4YeK. buccekTprca yria u CepeIMHHbIA NEPIEHIUKYIISP
K OTpPE3Ky KaK T€OMETPUYECKHUE MECTA TOUYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3aMMHOE pacroyioKeHUE
OKpyXHOCTH M npsaMou. KacarenpHad u cexkymas K OKpYKHOCTH. OKpyKHOCTBD,
BIIMCaHHAasA B yroJ. BnimcanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetpipéxyronpauku. [lapamnenorpamMm, €ro mpu3Haku M cBoicTBa. YacTHbie
Clly4au napaieiaorpaMmmoB (IpsIMOYTOJIbHUK, pOMO, KBaIpaT), X MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpaneuus, €€ CBOKMCTBA U npu3Haku. [IpssmoyrosibHas Tpaneuus.

Meton yaBoenust meauansl. LlenTpanbHas cummetpus. Teopema Daneca u TeopeMa
0 IPONOPUUOHAIBHBIX OTPE3KAX.

Cpennue TuHUM TpeyroJabHUKA U Tpareuny. L{eHTp Macc TpeyrosbHUKa.

[TogoGue TpeyronbHUKOB, Kod(pduiment mnoxodus. IlpuzHaku momobus
TpeyroJibHUKOB. [IpuMeHenune nogooust mpu peleHny NPpakTUYECKUX 3a/1ay.

CpoiictBa 1momaneid reomerpudeckux Guryp. Dopmynbl IS IUIOMIAAA
TpeyrojbHHKa, Mapajenorpamma, pomOa u Tpaneuuu. OTHOUIEHHE TIUIOLIaEH
no00HBIX GUTyp.

Bpruncnenne rmiomane TPEyroJibHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOMU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mnpu pemenun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOrO yIJla NPSAMOYTOJbHOIO TPEyTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYecKue (PYHKIMU YTIIOB
B 30°,45° 1 60°.

BrnucanHble M LEHTpaJbHBIE YIVIBI, YTOJI MEXIy KacaTeIbHOM M XOpPAOU. YIUIbI
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MEXIY XOpJlaMH U CEKYIIIMMU. BriricaHHbIE M ONMCAHHBIE YETHIPEXYTOJIBHUKU. B3anmHOe
pacrnoyiokeHue JByX OKpyxkHocTed. Kacanue okpyxHocteil. OOmiue KacaTelbHbIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYJIIbI IPUBEACHUS.

Pemenne TtpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

ITpeoOpa3oBanue nogobus. [1onodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 npoM3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYILIHUX, TeoOpeMa O KBAIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJIb) BEKTOpA, COHAIPABICHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalin
HaJ BeKkTopaMu. PasznokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater  BekTopa. CKansipHOE  TPOU3BENCHUE  BEKTOPOB, IPUMEHEHHE
JUTSI HAXOXKJICHMS IJTMH U YTJIOB.

JlekapTOBbl KOOPAMHATBI HA IUIOCKOCTH. YPAaBHEHHs NPSIMOM U OKPYKHOCTH
B KOOpJMHATax, IMEPECCYCHUE OKPYKHOCTEH U MpAMBIX. MeToj KOOpAMHAT U €ro
IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYKHOCTH. [ panycHas u paguanHas Mepa
yTJIa, BBIYMCIICHNE UIMH AYT OKpYyKHOCTEH. IInomane kpyra, cekropa, CerMeHra.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CUMMETpUU (Quryp (3J€MEeHTapHbIe
npencrasienus). [lapannensasiil nepenoc. [ToBopor.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pE3yJabTaThl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus B 7 KJacce:

Pacnio3HaBaTh M3yu€HHBIE I€OMETpHUYEcKHe (UTYpBI, ONPEAEsATh MX B3aHMMHOE
pacrnojiokeHue, H300pakaTb TeoMeTpUuYeckue (Uryphl, BBIIOJHATh  YEPTEKHU
[0 YCIOBHUIO 3a1ayd. M3MepsaTh JMHEWHbIE U YIJIOBBIE BEIWYMHBIL. Pemarb 3amauu
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIUYMH MPEAMETOB B PEAIbHOM
XKU3HHU, pa3MEepOB NPHUPOAHBIX OOBEKTOB. PaznmuuaTh pa3sMepbl 3TUX OOBEKTOB
10 TOPSIAKY BEJIUYUHBI.

CTpouTh 4epTEKH K T€OMETPUUECKUM 3a]1adaMm.

[Tonp30BaThCA MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIOIb30BaTh MPU3HAKHU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a/a4.

[IpoBOANTE JOTMYECKUE PACCYXKICHUS C HCHOJIb30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MPSIMOYLOJIBHBIX  TPEYTOJIbHUKOB,
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CBOWMCTBOM MEIWAHbI, NPOBEAEHHON K THMIIOTEHY3€ IPSMOYIOJBHOIO TPEYrOJIbHUKA,
B PELICHNH I'€OMETPUYECKUX 3a1a4.

OmnpenensaTe MapalieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 0Opasyer
¢ HUMH cekymas. Onpenenarb NapajUIeNbHOCTh MNPSAMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSAMOM.

Pemate 3aaun Ha kieT4aToi Oymare.

[IpoBOUTH BBIYMCIIEHUS W HAXOAWTHh YUCIIOBbIC U OYKBEHHBIC 3HAUYCHHS YIJIOB

B IN€OMETPUYECKUX 3a/1a4yax C HCMIOJIb30BAHHUEM CYMMBI YIJIOB TPEYTOJBHUKOB M
MHOTOYTOJIbHUKOB, ~CBOMCTB YIJIOB, OOpa30BaHHBIX TpU TMEPECEUCHUU JBYX
IapaJuIeNIbHBIX NPSMBIX CEKyLIEH. PemaTe npakTrnyecKkue 3a1auu Ha HaXOXKJIEHUE YTJIO0B.

Brnagets mMOHATHEM TE€OMETPUYECKOIO MeECTa TOYEK. YMEThb ONPENEIATh
OHMCCEKTpUCY yTia U CepEeIUHHBINA NEPIICHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U AUaMeTpa
OKPY>KHOCTH, TOJIb30BAaTbCSI HMX CBOMCTBAMH. YMETh NIPUMEHATh 3TH CBOMCTBA
IIPU PEILICHUU 3a/1a4.

Biiazers noHsATHEM OIMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e€¢ ueHtp. Ilonb3oBaTbcs (akTamMuM O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA
IIEPECEKAIOTCs B OJJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIEC NIEPIIEHIUKYJIIAPBI K CTOPOHAM
TPEYTOJBHUKA IIEPECEKAIOTCS B OAHOU TOUKE.

Binaners mnoHsATMEM KacaTelIbHOM K OKPYXKHOCTH, II0Jb30BaTbCAd TEOPEMOM
0 NEPHEHAUKYIAPHOCTH KACATENBHOM U paInyca, MPOBEAEHHOTO K TOUKE KaCaHUA.

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

IIpoBOAUTE OCHOBHBIE TE€OMETPUYECKUE IIOCTPOEHUS C IOMOLIBIO LUPKYJIA U
JIMHEWKHU.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHS MPOTPAaMMBI Y4EOHOTO Kypca K KOHITY
o0yueHus B 8 KJacce:

Pacrio3HaBaTe OCHOBHBIE BUJIBI YETBHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, [I0JIb30BATHCS
VX CBOMCTBAMU IPU PEIICHUU F'€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKM MEPECEUCHUS] MEAUAH TPEYroJIbHUKA (LIEHTpa Macc)
B PCILICHUU 3a7a4.

Bnagere moHsATHEM CpEIHEN JIMHUUA TPEYTrOJIbHUKA U TPANELUHUH, MPUMEHITh UX
CBOMCTBAa IpPU PELICHHH TreoMeTpudecKux 3anad. llomp3oBatbecs Teopemon Daneca

U TEOPEMOW O TMPONOPIUOHAIBHBIX OTpPE3KaX, MNPUMEHITh HUX IS PEHICHUs
MMPAKTUYECKUX 3a7a4.

[IpuMeHsATh OpHU3HAKU TMOJ00MS TPEYrOJbHUKOB B PEIICHUH T'€OMETPUYECKUX
3a7ad4.

[Tonp3oBathess  Teopemoii I[ludaropa s pemeHus TEOMETPUYECKUX |
npakTuueckux 3anad. CTpouTh MaTeMaTHYECKYI0 MOJENIb B MPAKTUYECKUX 3ajadax,
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CaMOCTOSITENIBHO JIeJaTh YePTEXK U HAXOUTh COOTBETCTBYIOIIUE ITTUHBI.

Brnagets moHATHSIMH CHHYCA, KOCUHYCa M TAHTE€HCA OCTPOTO YIJia MPSIMOYTOJIBHOTO
TpeyrojbHuKa. [1071630BaThCS 3TUMHU MOHITUAMH TSI PEIICHUS TPAKTHUECKUX 3a7ad.

Bbruucnare  (pa3iM4HbBIME - CIIOCOOAMM) TUIOIIAAL TPEYroJbHUKA W IUIOIMIAJIH
MHOTOYTOJBHBIX (DUryp (MOJB3YSCh, TI€ HEOOXOAMMO, KaIbKyIsITOpoM). [IpumeHsTsh
MOJTyYE€HHBIC YMEHHSI B MPAKTUYCCKUX 3a/1adax.

Brnagetp mOHATUSMHU BNHCAHHOTO M IEHTPAJIHHOTO YIJIa, UCIOIB30BAaTh TEOPEMBI
0 BIHMCAHHBIX YIJIaX, yriax MEXIy XOpAaMHy (CEKYIIUMH) U yIiie MEeXIy KacaTeIbHOU U
XOP/IOH NP PEIICHUH TE€OMETPUUECKHX 3a71ad.

Bnaners mNOHSATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, TNPUMEHATH CBOWMCTBA
OTMMCAHHOTO YETHIPEXYTONbHHUKA MPU PEIICHUH 3a/1a4.

[IpuMeHsTh MOTy4YeHHBIE 3HAHUS HA TPAKTHKE — CTPOUTH MAaTEMAaTHUECKHUE MOJICIH
Ul 3a7ad  pealbHOM JKM3HM M MPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TpPUMEHEHHEM TMOAO0OMS W TPUTOHOMETpUr (MONB3YACh, T/A€ HEOOXOANMO,
KaJIbKYJISITOPOM).

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TMPOTPaMMBl YYEOHOTO Kypca K KOHITY
o0yueHus B 9 KJjacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKLUMU OCTPHIX YIJIOB, HAXOJIUTH C UX MOMOIIBIO
pa3IMyYHbIE JIEMEHTHl MPSIMOYTOJIBHOIO TPEYroJbHUKA («pEIIEHUE MPAMOYTOJIbHBIX
TPEYroJibHUKOBY»). HaxomuTe (Cc NOMOIIBIO KaJbKyJIsITOpa) [JJMHBI M YIJb
JUTSL HeTaOJIMYHBIX 3HAUCHUH.

[lonb3oBatbes  (opMynaMu MNPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM JUI HAXOXKJIEHUS COOTHOLICHHM MEXAy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMbl CHHYCOB U KOCHHYCOB JUJISi HAXOXKJICHUS Pa3IMYHbBIX
3JIEMEHTOB TPEYToJIbHUKA («pEeLIeHHE TPEYTOJbHUKOBY»), TPUMEHATh UX IPU PEIICHUU
reOMEeTPUUYECKUX 3a/1a4.

Brnagerr moHsTHSAMH mpeoOpa3oBaHHs MOAOOHUS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX (uryp. Tlomp3oBaThesi cBOMCTBaMH TOI00MS TTPOU3BOJIBHBIX (DUTYp, YMETh
BBIUUCIIATH AJIMHBI M HAXOAHUTH YIIIbl y TOJ00HBIX Guryp. [IpumeHsTh cCBOICTBA TO100Us
B MPAaKTUYECKUX 3ajJadyax. YMeTb MPHUBOAUTH MpPUMEpPhl MOJOOHBIX (QUTYp
B OKPYKArOIIeM MHUpE.

[Tonb30BaThcs TeOpeMamMu O MPOU3BEACHUM OTPE3KOB XOPHA, O MPOU3BEICHHUU
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOPAMH, MIOHUMATh UX F€OMETPUYECKUN U (PU3HUECKHUI CMBICT,
OPUMEHSATh MX B pPEUICHUU TIeOMETpUYecKuX H (usmdeckux 3aaad. I[IpuMeHsThH
CKaJISIpHOE NPOU3BEICHNE BEKTOPOB ISl HAX0XKIACHHUS JJIMH U YIJIOB.

ITonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €r0 B PEUICHUU
IF€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bianers NOHATUAMHU IIPAaBUWIBHOTO MHOTOYT'OJIBHUKA, JIMHBI OKPY)KHOCTH, JJIMHBI
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IYyTH OKPYKHOCTH M PAAMAHHOM MEPHI yIJIA, YMETh BBIYMCIATH IUIOIIAJAb KPyra M €ro
yacted. [I[puMeHATh oydYeHHbIE YMEHUS B IPAKTUYECKHUX 3a/1a49aX.

Haxoauts ocu (W11 LEHTPB) CHUMMETPUH (DUTYP, TPUMEHSTH ABUKEHUS IIOCKOCTH
B IIPOCTEUIINX CIIyYasX.

IIpuMEHATH MOIYy4YEHHBIE 3HAHUA HA IIPAKTUKE — CTPOUTH MAaTEMAaTHYECKUE MOJEIH
UL 3a7a4  pPEAIbHOW JKM3HM M IPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TpUMEHEHHWEM ToM00Us U TPUTOHOMETPUUYECKUX (YHKIUN (MONb3yACh, T/e
HEOOXOAMMO, KAIBKYIISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

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

Y YIJIOBBIX BEJIWYMH,
BBIUHCIICHUE OTPE3KOB
Y yIJIOB

YTJIOB.

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

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

TpeyroyibHUKN

22

[TonsiTe 0 paBHBIX
TPEYroJIbHUKAX U

Pacno3HaBaTh napsl paBHbIX TPEYTOJIBHUKOB Ha TOTOBBIX
yeprexkax (C yKkazaHueM IMPHU3HAKOB).
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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 CriecTBYS (PAaBEHCTB COOTBETCTBYOITIX
DJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyJIMPOBATH ONPE/CICHUS: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, MPSMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHIUKOB; OMCCEKTPUCHI, BEICOTHI,
MeUaHbl TPEYTOHHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; MepuMeTpa TPEyroJIbHHKA.

@opmMyIMpPOBaTh CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

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

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

Hcnoan3oBath 111(poBbIe pecypchl AJIs1 HCCIIeI0BAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTBCS C HICTOPUEN Pa3BUTHS TEOMETPHUH
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[lapannensHble NpsIMBIE,
CyMMa YIJIOB TPEYT OJIbHUKA

14

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

MIpU NIepECeYEHUN
napajuIeIbHbIX
MPSIMBIX CEKYIIEH).
[Ipu3Hax
[apaJuIEIbHOCTH
MPSIMBIX YEpe3
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOM
MPSAMOM 1O BTOPOU
IPSAMOM.

Cymma yrios
TPEYTOJIbHUKA.
Brenrnue yribl
TPEYTOJIbHUKA

D®opMyJIHPOBATH NOHATHE TAPAIIIETBHBIX ITPSAMBIX,
HAXOJUTH IIPAKTHYECKUE TPUMEPHI.

M3yuaTh cBoOCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
napaJulebHBIX IpsMBIX cekynieil. IlpoBoauts
A0KA3aTeJIbCTBA NIAPAUIEIBHOCTH JBYX MPSMBIX C IIOMOIIIBIO
YTJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
TPETHEU TIPAMOM.

BbBI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTsb unciioBbie 1 OYKBEHHBIE 3HAUEHHUS YTJIOB

B TEOMETPUYECKHUX 3a7a4ax C NCIOJIb30BAHUEM TEOPEM

O CYMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMHUTBCS C HICTOPHEH Pa3BUTHS FEOMETPUU

OKpy>KHOCTB U KPYT.
['eomeTpuyeckue
MOCTPOCHUS

14

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

K OKPY>KHOCTH.
OKpy>KHOCTB,
BIMCaHHAasl B yTOJL.

DopMyJIHPOBATH ONPEAEIeHH . OKPYKHOCTH, XOP.IbI,
JIMaMEeTpa U KacaTelIbHOM K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBatp, B TOM 4KCIIE HCIOJb3YS HU(POBbIE
pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP
OKPY’KHOCTH, BHMCAHHOM B YI'OJI; 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 MMOCTPOEHUE

KacaTeJIbHBIX.
HUcnoas3oBars metoa [ MT 1mi1a nokazarenbCcTBa TEOPEM

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

OBJaaeBaTb NOHATHUSIMHU BIOUCAHHOUN W OIIMCAaHHOM
OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY>KHOCTEH.

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

10 PA3JIMYHBIM 3JICMEHTAM.

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN

[ToBTOpEeHue, 00001IIICHNE 4 IToBTOpEHUE 1 PemaThb 3a1aum Ha MOBTOPEHNE, UITIOCTPUPYIOIINE CBS3H
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 YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX 3JIEMEHTHI.
YacTtHble ciryuan DopMyJTHPOBATH ONIPeIeICHUA: TapAIIIEIOorpaMma,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, poMOa, KBajparta, Tpareluuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tpareuny, NpIMOyroJIbHOM Tpareiuu.
pomO, KBaapar), ux Jloka3pIBaTh U UCIOJIB30BATH NPH PEeIICHUHU 32124
MIPU3HAKH U CBOMCTBA. | MPU3HAKU M CBOMCTBA: NapajliesiorpamMma,
Tpanenus. IpsIMOYTOJILHUKA, poM0Oa, KBajipaTa, Tpareuuu, paBHOOOKOM
PaBHoOOKas u Tpaleuuu, NpsMOyTrOJIbHON TpaneLuu.
MPSIMOYTOJIbHAS IIpumeHsITL METOA YABOCHUSI MEIUAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoan3oBarth 11 poBbIe PECYPCHI I UCCIEAOBAHUS
Merton yaBoeHus CBOWCTB U3y4aeMbIX (UTYD.
MEIMAHBI. 3HAKOMHUTBHCS € MCTOPHEN Pa3BUTHUSI TEOMETPUU
enTpasnbHas
CUMMETpPHUS

Teopema darneca u TeopemMa 15 Teopema Qarnecau IIpoBoaUTH MOCTPOEHUSI C IIOMOILBIO HUPKYJIS U IMHENKU

0 IPONOPLIMOHAIIBHBIX TeopemMa C UCIIOJB30BaHuE TeopeMbl Daneca U TEOPEMBI

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

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

IlenTp Macc

B TPEYTOJIbHHKE.
[Tomo0HBIE
TpEyroJbHUKU. Tpu
MpU3HaKa noo0us

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

Haxoauthb 1o/100HbIe TPEYTOJIBHUKH Ha TOTOBBIX YePTEKaxX
C YKa3aHHEM COOTBETCTBYIOUINX MPU3HAKOB MOI00US.
Pemats 3aga4u Ha M0100HBIE TPEYTOIBHUKHU C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
N0TOOHBIX TPEYTOJILHUKOB.

IIpoBoanTh 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MMOA00US.

TPEYTOJIHHUKOB. Jloka3bpIBaTh TpU IPpU3HAKA TI01I00MS TPEYTOJIHLHUKOB.
[Ipumenenne IIpuMeHATH NOTyYEHHBIE 3HAHUS IIPU PEILICHUN
no00ous F€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.
MIPU pelICHUU 3HAKOMUTBCS C HCTOPHE pa3BUTHUSI TEOMETPUU
MPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUI0IIAIEN OgJaseBaTh NEPBUYHBIMH MPeICTABIEHUAMHU 00 001IICH
TJIOMIACH TPEYTOJILHUKOB TC€OMETPHUECKUX TEOPHH TIIOMATH (MEpHI), (POPMYJTUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (UTYP. buryp. TUTOIIAM, BBISICHITH MX HATJISIIHBINA CMBICIL.
[Tnomaay nogoOHbIX puryp DopMybl BoiBoauTh hopMyIibl TUIONIAAN TApaJUIeIorpaMma,
JUTSI TUTOTIAIH TPEYTOJIbHUKA, TPAeIIUX U3 GOPMYJIIBI TUTOIIAIH
TPEYTOJIbHHKA, PsIMOYTOJIbHUKA (KBajJipaTa).
napajuiesiorpaMmma, BoiBoguTh hopMyIIbI MJIOMIATN BEITYKJIOTO
TpareIuy. YETBIPEXYTOJIbHUKA Yepe3 AUArOHaIN U YOI MKy HUMHU.
Brruncnenne HaxoauTs muiomanu ¢puryp, n300paxE€HHBIX Ha KJIETYaTON

IJIOIIAZEN CIIOKHBIX
dburyp.

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

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau

C MOMOIIILIO0 METOIa
BCIIOMOTaTEJILHOU
TUIONIATH

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

BoIuucJasaTs ionany pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.

Pemarnb 3alavdi Ha IU10aab € IMPAaKTHYCCKUM
COACPIKAHUECM

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

Joxka3biBaTh TeopeMy [ludaropa, ucnoabzoBarsh €

B IPAKTUYECKUX BBIYUCIICHUSAX.

DopMyJTHPOBATH ONIPEAEIEHUS TPUTOHOMETPUYECKUX
(GYHKIMI OCTPOro yria, HpoBepsATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS

B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

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

Hcnonb3oBath GopMysibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO IS HAXOXKICHUSA
COOTHOIICHUI MEXAY TPUTOHOMETPUYECKUMU PYHKIHUAMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHATH NOJyYEeHHbIE 3HAHUS M YMEHUS TP PEIICHUH
PAKTUYECKUX 3a/1a4.

3HAKOMHMTBHCH € HCTOPHEH Pa3BUTHUS TEOMETPUN

78



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

DopMyIMPOBaTHh OCHOBHBIE OIPEEIICHHUS], CBI3aHHbBIE

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

HccnenoBarhb, B TOM UKCIE C TOMOLIBIO HU(PPOBBIX
pPECYpCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA M TPU3HAKU [IPU PELLICHUN
3a1a4
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[ToBTOpEeHUE, 0600IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIINAE CBSI3U
3HAHMUI OCHOBHBIX IIOHATHA U | MEXKIY pa3IMYHBIMH YaCTSIMH 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 TYNbIX U MPSMBIX YTJIOB.
Pelnienue TpeyrojabHUKOB ¢dyuknuii yrios ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. @opmysl (c pamuycoM OMUCAHHOW OKPYKHOCTH).
TIpUBEIEHUS. BoiBoauTh hopMyJIbl 1J11 BBIYUCIEHUS II0INAAel
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUroHoMeTpuM (dhopmya
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YOI MEXKIY
Pewenue HUMH, (HOopMyJIa TUIOMIAJAN YETHIPEXYTOIbHUKA Yepe3 €ro
TPEYTOJILHUKOB. JUAroHaJIn U YIroJa MCXKOY HHMI/I)
HpaKTI/ILIGCKOG Pemartnb TPCYTrOJIbHUKM.
IpUMEHEHNE Pemath npakTryeckue 3aauu, CBOASIIAECS
JI0Ka3aHHBIX TEOPEM K HaX0XXJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moao06us. 10 [Tonsitue OcBauBaTh NOHSITHE PEOOPA3OBAHUS TIOIOOMS.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu npeodpa3oBaHUM MOJ00US.
B OKPY’KHOCTHU CoOTBETCTBEHHbIE Haxoauth npumepbl o00us B OKpYyKaroie
AJIEMEHTHI MOJOOHBIX | JACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METPUUYECKUE COOTHOIIEHUS MEXKY OTPE3KaMU
Teopema XOp/I, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

O TIPOM3BEICHUU
OTPE3KOB XOP/I,
Teopema

BIIMCAHHBIX YTJIOB U TTOJ00HBIX TPEYTOJIBLHUKOB.
Pemath reoMeTpuuecKkue 3a/1auu U 3aJ1a4u U3 peaibHOM
KU3HH C UCTIOIH30BaHUEM MOJ00HBIX TPEYTOJILHUKOB
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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 HAIIPABJIECHHBIE OTPE3KU,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh onpeaeeHUusi CYMMBbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpPA Ha YUCJI0, HCCJIeI0BATH
F€OMETPUYECKUIA U (PU3MUYECKHI CMBICIBI 3TUX ONEpaIuil.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP I10 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoab30BaTh CKAIPHOE IIPOU3BEIEHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbpI4uCasiTh CyMMY, Pa3HOCTb U CKAJIIPHOE IPOU3BEICHUE
BEKTOPOB B KOOpJMHATAX.

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

C MMOMOIIIBIO BEKTOPOB.

[IpumeHeHue BEKTOpOB

IUI pelIeHus 3aa4
17635097

I[GKapTOBLI KOOPpANHATLI
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, IEKAPTOBBIX KOOPAUHAT TOUYKH.

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

PemaTe 3a1a4m Ha HAXO0XKIEHUE TOUYEK NIEPECEUCHHUS
IOPSIMBIX U OKPYXKHOCTEH C IOMOIIBI0 METOAA KOOPAUHAT.
Hcnoab3oBaTh CBOMCTBA YTrI0BOro KO3 PuiimeHTa npsamoi
IIPYU PELIEHUU 337124, JJIs1 ONPEIEIICHHS PaCIIONOKEHUS
IPSMOI.

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

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

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

[nomans kpyra,
CEKTOpa, CETMEHTA

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

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

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

K TPagyCHOM 1 Ha00OPOT.

OnpenensiTh IJIOIMIAIb KPYra.

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

HaxoauTsb 1101aay B 3a1a4ax peabHOW )KU3HU

JBM>KEHUS TIJTIOCKOCTH

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

IIPU PEIICHUM 3a]1a4

Pa30upaTh npuMepsl, WILTFOCTPUPYIOIIME TOHATHS
JBUYKCHUS.

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

HaxoauTh 1eHTPHI M OCU CUMMETPUIA TPOCTEUITUX (DUTYP.
IIpuMeHATH apaeNbHbli NEPEHOC U CHMMETPHIO MPH
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa3oupaTh MPUMEPHI).
Hcnoab30BaTh 1JIs1 IOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIE peCypChl

[ToBTOpEHuUe, 0000IICHHE,
CUCTEMATH3aINs 3HAHUU

[ToBTOpEHUE
OCHOBHBIX MTOHATHUU U

OnepupoBaTth NOHATUSIMU: HUTYpPA, TOUKA, IPSIMAsi, yTOJI,
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.
[Ipssmas u
OKPY>KHOCTBb.
YeThIpEXYrOJIbHUKHY.
Bniucannsie

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

HUcnoab3oBathb popmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JNIMHBI OKPY>KHOCTH U TTOIIAN KpyTa,
00BbEMa MPSMOYTOJIBHOTO MapaslieNenuIe/a.
OnepupoBatb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJIs
IIPECTABJICHUS TaHHBIX U PELLICHUS 3aa4, B TOM YHCIIE

U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTes 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSTHUH,
WJUTIOCTPALMIO CBI3€M MEXIY Pa3IMYHBIMU YaCTSIMU Kypca.
BpiOupaTh MeToA 1Jis pelLICHHs 3a/1a4u.

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

Bekropsl

Ha IJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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PABOYAA ITPOTPAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTUKA» B 7-9 KITACCAX

INOACHUTEJBHAS 3AIIMCKA

B coBpemMenHOM 1pOBOM MHpE BEPOSTHOCTh M CTATHCTHKA NMPHOOPETAOT BCE
OOJBIITYI0 3HAYUMOCTb, KaK ¢ TOYKHU 3PEHUS MTPAKTUUCCKUX TMPIIIOKCHHH, TaK U UX POJTU
B 00pa3oBaHUM, HEOOXOJUMOM KaKIOMY 4YeloBeky. Bospacrtaer uucio npodeccui,
IpU OBJAJACHUM KOTOPBIMH TpeOyeTcs Xopomias 0a30Bas MOATOTOBKAa B 00JacTH
BEPOSITHOCTU U CTATUCTHUKH, TaKasi MOJrOTOBKA BasKHA JIJIs IPOJIOJKEHUS 00pa30BaHUs U
JUTSI YCTIETITHOM MPpo¢eCCHOHATBHON Kapbephl.

Kasx1p1it 4eioBeK OCTOSIHHO IMTPUHUMAET PEIICHHSI HA OCHOBE MMEIOIUXCS Y HETO
JTaHHBIX. A 11 000CHOBAaHHOTO TPHUHATHS PEIICHUS B YCIOBHSAX HEAOCTAaTKa WJIU
n30bITKa HWHGOPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpOIo CHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIIICHHE.

NMeHHO 1T03TOMY OCTPO BCTasla HEOOXOAUMOCTh CPOPMHUPOBATH Y 00YUAIOLTUXCS
(YyHKIHMOHATIBHYIO T'PAMOTHOCTh, BKJIIOYAIONIYIO B C€0sl B KAayeCTBE HEOTHEMIIEMOM
COCTABJISIONIEH yMEHHE BOCTIPUHUMATh M KPUTHYECKH aHAIM3UPOBATh MH(POPMAIIHIO,
MPE/ICTABICHHYIO B PAa3JIMYHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peaTbHBIX TIPOIECCOB M 3aBUCHUMOCTEH, MPOW3BOIAUTH IMPOCTECHINNE BEPOSTHOCTHHIC
pacy€Thl.

3HaKOMCTBO B Y4YEOHOM Kypce€ C OCHOBHBIMH TPUHIUIIAMH cOOpa, aHanmm3a W
MIPEACTABIICHUS] JAHHBIX W3 Pa3IUYHBIX cep Ku3HM 0OImecTBa W TOCYyIapcTBa
npuoOmiaeT oOydaromuxcs K OOIIeCTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOWHATOPUKH pPa3BUBACT HABBIKM OpraHU3alUd Iiepedopa W Tojacyéra dHcia
BapUAHTOB, B TOM YHCJIE€ B NPHUKJIAJHBIX 3a/Jadax. 3HAKOMCTBO C OCHOBAMH TEOpPUHU
rpadoB co3ga€T MaTeMaTHYeCKUi (PyHIaMEHT nJisi (OPMUPOBAHHUS KOMIIETCHIIUIMA
B oOyacth MHPOPMATUKH M IU(PPOBBIX TEXHOJOTWUH. [Ipu M3ydeHWH CTaTHUCTHKUA W
BEPOSTHOCTH O0OOTAIIAIOTCS MPEJCTaBICHUSI OO0YUYalOIIMXCI O COBPEMEHHOW KapTHUHE
MHpa U METOJaX €ro WCCIeI0BaHusA, (OpMUPYETCS MOHMMAHUE POJIM CTATHCTUKH Kak
UCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGPOPMAIMK W  3aKJIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUUM C JaHHBIMH LIETSIMUA B CTPYKTYpE MPOrpamMMbl y4eOHOTO Kypca
«BeposATHOCTh M CTaTHCTHKA» OCHOBHOTO 0O0IIEro 00pa30oBaHUs BBIJCICHBI CIICAYIOIIHEC
cozepxaTenbHO-MeToanuecknue JmHuu: «llpeacraBieHne MaHHBIX W OMHCATENIbHAS
CTaTUCTUKA», «BeposaTHOCTBY, «IMeMEHTh KOMOWHATOPHKN», «BBEICHHE B TCOPHUIO
rpadoBy.

Conepxxanne muann «lIpencraBieHne MaHHBIX W OMHCATENIbHAS CTATUCTUKA)
CIIY>KUT OCHOBOM JJi1 (pOPMHUPOBAHHUS HABBIKOB pabOThI ¢ MH(POpMALMEH: OT YTEHUS U
UHTEpHpeTanuu WHGOpPMAIUU, TMPEJACTaBICHHOW B Ta0nMIlax, Ha JaUarpaMmax u
rpadukax, A0 cOopa, MNpeACTaBICHUS M aHajdu3a JJaHHBIX C MCIOJb30BaHUEM
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CTATUCTUYECKUX XapaKTEPUCTUK CpPEJHUX U paccerBaHus. PaboTtas ¢ JaHHBIMU,
oOydaromiuecsi ydarcs CUMTBIBATh M HUHTEPIPETHPOBATh JAHHBIC, BBIIBUTaTh,
apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHIIINE TUIIOTE3bl, PA3MBIIUISIThH HAJl (PaKTOpaMu,
BBI3BIBAIOIIMMM HW3MEHUYMBOCTh, M OLEHHUBATh WX BJIUSHUE Ha paccMaTpUBAEMbIC
BEJIMYUHBI U ITPOLIECCHI.

NHTyUTUBHOE TIPEACTaBICHUE O CIy4alHOM W3MEHYMBOCTH, HCCIEIOBAaHUE
3aKOHOMEPHOCTEN M TEHACHUMN CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM JJISI MU3yYECHUS
TEOpUH BEPOSATHOCTEH. bobilioe 3HaueHne UMEIOT MPAKTUYECKHUE 3aJaHusl, B YaCTHOCTHU
OTIBITHI C KJIACCUUYECKUMU BEPOSITHOCTHBIMHU MOJIETISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MpaBIONO 00U CITy4alfHOTO COOBITHSI.
[Tpu n3yyenun yueOHOro Kypca oOydaronifecs: 3HaKOMSITCS C IPOCTEUITUMU METOJaMuU
BBIUKCIICHHUSI BEPOSATHOCTEH B CIIy4allHBIX HKCIIEPUMEHTAaX C pPaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMUA HMCXOJAaMHU, BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJISIOIIMMU CTaBUTh U
pemaTh 6ojee CoXHBIC 3a7aun. B yueOHbIN Kypc BXOAST HadaJbHBIE MPECTABICHUS
0 CITy4allHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaroluxcs
C MHOXECTBaMHU M OCHOBHBIMHU ONEpAlMsIMU HaJ MHOXECTBAMHU, PAaCCMaTPUBAIOTCS
OpUMEpPbl TPUMEHEHHS I pEeIeHUs 3a]ady, a TaKKe MCIOJb30BaHUS B JPYTUX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzy4aercst yueOHbIN Kypc «BeposSTHOCTb M CTaTUCTHKAY, B KOTOPHIi
BXomAT paszzaensl: «lIpeacraBieHue JaHHBIX M ONKCATEIbHAsT CTATUCTHUKAY,
«BepoaTHOCThY, «IJeMeHThl KOMOMHATOPUKINY, «BBeneHne B Teoputo rpagosy.

OOmiee 4MCIO 4YacoB, PEKOMEHJOBAHHBIX JUISl M3y4eHUsT ydeOHOro Kypca
«BepositTHOCTh M cTaTucTHKay, — 102 vaca: B 7 kiacce — 34 vaca (1 vac B Hemeno),
B 8 kiacce — 34 yaca (1 gac B Heneno), B 9 kiacce — 34 yaca (1 yac B Heneoio).

COAEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne naHHBIX B BHJE TaOdWI, auarpamm, rpadukoB. 3aroJHEHHE
Ta0JIMI], YTEHHE U MOCTPOCHUE AMarpaMM (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peanbHBIX MpoiieccoB. M3Breuenne nHpopMauuu U3 auUarpamMm U
TaOJIMIL, UCTIONB30BAHUE U UHTEPIIPETALUS JaHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelHee apupMeTHyecKkoe, MeAuaHa, pa3Mmax,
HanOoJIblLIEe U HAUMEHBIIEE 3HAaUeHHsI HA0Opa YMCIOBBIX TaHHbIX. [ [pumepsb! ciyyaiiHoON
WU3MEHYUBOCTH.

CrydaliHBIN SKCIIEPUMEHT (OTIBIT) U ClydaiiHOe coObITHE. BeposiTHOCTh U 4acToTa.
Posb ManoBepOSTHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOLIECTBE.
MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmna, pebpo. Crenenp BepinHbl. Yucno pédep 1 cyMMapHasi CTEICHb
BepiuH. [Ipencrasnenue o cesisHoctu rpada. Llenu u uukiel. [yt B rpadax. O6xox
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rpada (disiepoB nyTh). [IpencraBnenue 06 opueHTHUpoBaHHOM Tpade. Permenue 3amau
C TIOMOIIIBIO TPadoOB.

8 KJIACC

[TpencraBieHue JaHHBIX B BUIE TaOJIMLL, AUarpamm, rpaukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Onepaluy HaJi MHOKECTBaAMHU:
oObeIMHEHNE, NepeceueHue, nonojaHeHue. CBoOMCTBa omnepanuid HaJ MHOKECTBAMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIPEAEIIUTENIBHOE, BKIOUeHus. Vcnonb3oBanne
rpaduueckoro MpeACTaBICHUS MHOXKECTB JUIsl OMHCAHUA PEATbHBIX IPOIECCOB H
SIBJICHUM, ITPU PELICHUY 3a]a4.

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

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

HepeBo. CBOMCTBa IEpPEBBEB: €AMHCTBEHHOCTh IIyTH, CYLIECTBOBAHHE BHUCSYEU
BEPIIMHBI, CBSI3b MEXKIY YMUCIOM BEpIIMH W 4ducioM pEdep. IIpaBuino ymHOXKEHHS.
Pemenue 3anau ¢ nomotpto rpados.

[IpotuBomnomnoxHeie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTuii. HecoBmecTHble coObITHS. DoOpmysia CIOKEHUS BEpPOSTHOCTEH. Y cCIOBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. IIpencraBnenue
JKCIIEPUMEHTAa B BHUJAE JAcpeBa. PemeHue 3amady Ha HAxXO0XKIECHUE BEPOATHOCTEU
C IOMOIIBIO JIEPEBA CIYYallHOTO SKCIIEPUMEHTA, Juarpamm Jilepa.

9 KJIACC

[IpencraBienne MaHHBIX B BUJE TaOJUIl, TUarpaMm, rpadukoB, MHTEpIpETaIUs
JNaHHbIX. UTeHHEe U MOCTPOEHUE TaOIull, AUarpaMm, rpauKoB MO peaabHbIM JaHHBIM.

[lepectanoBku u daktopuan. CodeTaHwss W YUCIO couyeTaHUM. TpeyrobHUK
[Tackans. Peenue 3a1a4 ¢ MCNOIb30BaHUEM KOMOMHATOPUKH.

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

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

CnyyailHasg BeJIMYMHA W PACHpPENENICHHE BEpOATHOCTEH. MaremaTudyeckoe
oxuaanve u aucrnepcus. [I[pumMepbl MAaTEMAaTUYECKOTO OKHUAAHUS KaK TEOPETUUYECKOTO
CPEIHETO 3HAYECHUS BEIMYMHBI. MaTEMATUYECKOE OXKUIAHUE U JUCHEPCUS CIy4alHOU
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCHBITAHUN bepHymmy.

[Tonsartue o 3akoHe OonbIUX yuces. MIzMepeHne BepoITHOCTEH ¢ MOMOIIIbIO YacTOT.
Poub 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJE U OOLIECTBE.
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INPEAMETHBIE PE3YJIBTATBI

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

Yurate wuHpOpManMIO, NPEACTABICHHYI0 B TalOiuIax, Ha Jguarpammax,
IPECTaBIISITh JaHHBIE B BUJIE TAOIUI, CTPOUTH AUATrPAMMBI (CTOIOUKOBBIE (CTOI0UYATHIC)
U KpYTr'OBbIE) [10 MacCUBaM 3Ha4Y€HUH.

OnuceIBaTh M UHTEPIIPETUPOBATH PEAJIBHBIE YNCIIOBBIE JAHHBIC, NIPEACTABICHHBIC
B TaOJUIIax, HA JUarpamMMmax, rpadukax.

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

HNMeTb nipesicTaBiIeHrE O CIIy4aiiHO N3MEHYMBOCTH HAa IPUMEPAX LIEH, (PU3UUECKUX
BEJIMYUH, AHTPOIIOMETPUYECKUX [AHHBIX, UMETh IPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYUBOCTH.

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

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
ayarpamM, rpauKoB, MPEJICTABIISATh JaHHBIC B BUE TAOJIHII, TUarpaMm, rpad)uKoB.

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

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

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

Ucnonb3oBaTth rpaduueckue MOJENU: JIEPEeBO CIYy4alHOTo HSKCIEPUMEHTA,
JrarpaMmbl Jitepa, YuciaoBas mpsiMasi.

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

Hcnonp3oBath Tpaduueckoe MPeACTaBICHUE MHOXKECTB M CBS3€H MEXIy HUMHU
JUIS. OMMCAHMS TMPOLIECCOB M SBJIEHUM, B TOM YHCIIE NPU PELUICHUU 3aJad U3 APYrUx
y4eOHBIX MPEIMETOB U KyPCOB.

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

W3Bnekate u mpeoOpa3oBeIBaTh HHPOPMAIINIO, MPEICTABICHHYIO B Pa3UYHBIX
UCTOYHUKAX B BHJE TaONWIl, auarpamm, rpaduKoB, MPEACTaBIATh JaHHBICE B BHUIC
TabJIuI, TUarpaMm, rpauKoB.
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Pemate  3amaun  OpraHuM30OBaHHBIM ~ NEpPeOOPOM  BAPUAHTOB, a  TaKXKe
C UCIOJIB30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

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

Haxomuth 9acTOTHl 3HAYEHWW M YaCTOTHI COOBITHS, B TOM YHCJE MOJIB3YSICh
pe3yabTaTaMu IPOBEAEHHBIX U3MEPEHUIN 1 HAOJIIOACHU.

HaxoauTh BeposSTHOCTH CIy4ailHBIX COOBITUN B MU3YUYEHHBIX OMBITaX, B TOM YHCIIE
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.

Nmerh mnpencraBieHue O 3aKOHE OOJIBIIMX YHCET Kak O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHUMBOCTHM M O POJIM 3aKOHA OOJIBIIMX YHUCEN
B IIPUPOJIC U OOIIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

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

B Tabnunax. [Ipakruueckue
BBIYMCJICHUS 110 TaOJIMYHBIM
na"aeIM. M3Biieuenne n
HHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [Ipaktuaeckas
pabota «Tabmuib.
['pacnueckoe
MIPECTaBICHNUE TaHHBIX

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

[IpakTruueckas pabora
«JlmarpaMmbI»

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

N3yuaTh MeToabl paboThl ¢ TAOTUYHBIMU U
rpagUIECKUMU TIPEACTABICHUSIMU TaHHBIX

C TIOMOIIILI0 IU(PPOBBIX PECYPCOB B X0J1€
MPAKTUYECKUX PadOT

OnucaresapHasg CTAaTUCTUKA

Yucnossie HaOophl. CpenHee
apudmernueckoe.
Menuana yuciaoBoro Habopa.

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

3HAYCHHUS YUCIIOBOTO HAabopa.

Pasmax

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

HM3yuyars CBOMCTBA CPEIHUX, B TOM YHCIIE

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

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

PemaTp 3agaum Ha BbIOOp crioco0a onucaHus
JAHHBIX B COOTBETCTBUU C MPUPOJION TaHHBIX U
LEJISIMU UCCIIEI0OBAHUS

CiyyaliHasi U3BMEHYMBOCTD

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

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

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

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencrasienue 3amaun

c moMo1Ieto rpada. CteneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pédep u cymmapHas
cTerneHb BepiuH. Lens u

OcBauBathb NoHsITUSA: Tpad, BepirHa rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

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

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

00 OpUEHTUPOBAHHBIX

rpadax

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

B OPMEHTHPOBAHHBIX rpadax.

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

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

N3yyaTh 3Ha4UMOCTbh MAJIOBEPOSATHBIX COOBITHIA

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

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

Hao0roaaTh U M3y4aTh 4acTOTY COOBITHI B TPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C MOMOILBIO HU(POBBIX
PECYPCOB, B X0/I€ MPAKTUYECKOMN 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.
OO0cyxnaTh npuMepbI CIYYAHBIX COOBITHI,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, X POJIM B IPUPOJIE U KU3ZHU
YeJioBeKa

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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8 KJIACC

HaunmenoBanue paznena |KonuuectBo OcHoBHOE coJiep>KaHue OcHOBHBIE BUJIBI IEATEILHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB
[ToBTOpEeHME Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSATH N3YYCHHOE U BHICTPAMBATH CUCTEMY

7 xJj1acca

OrnucarenbHast CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yncioBoro Habopa.

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

3HAHUM.

PemaTe 3agqaum Ha NpECTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
PemaTh 3a1a4un Ha Tpe/ICTABICHHUE TPYIITUPOBAHHBIX
JAHHBIX Y OMMCAHUE CIIyYalHOW N3MEHYMBOCTH.
PemaTe 3agaum Ha ONpEACIICHUE YaCTOTHI
CJIy4allHbIX COOBITHI, 00CYKI€HUE PUMEPOB
CIIy4ailHbIX COOBITUI, MAJIOBEPOSITHBIX U
NPAKTUYECKH JTOCTOBEPHBIX CIy4YailHBIX COOBITHM, NX
POJIM B IPUPOJIE U JKU3HU YETIOBEKA

OnucarespHasg CTAaTUCTHKA.
PaccenBanne maHHBIX

Otkionenus. lucnepcus
YUCJIOBOTO Habopa.
CranaapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jnarpammebl paccenBaHus

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

BI)II[BI/IFZITB THNOTE3hI 00 OTCYTCTBHUHU HUJIN HAJITNIHNH
CBA3H 110 AarpaMmam paCCCrBaHMs.

CTpOI/ITI) AuarpaMMbl paCCCBaHUA 110 UMCIOIIUMCS
JaHHBIM, B TOM YHUCJIC C ITIOMOIIBIO KOMIIBIOTCpA
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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,
COYETATEIbHOE, PACIIPENEINUTEIBHOE, BKIFOYCHUS.
Hcnonb3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONKMCAHUU PEATBHBIX IPOLECCOB U
ABJICHUM, IPH PEILICHUH 33]1a4 U3 JPYTUX yYeOHBIX
IIPEAMETOB U KYpCOB

BeposATHOCTH CitydaiiHOTO
COOBITHUS

DneMeHTapHbIE COOBITHS.
Crydaitabie COOBITHS.
braronpustcTByromme
AJIEMEHTApPHbBIE COOBITHSI.
BepositHOCTH COOBITHH.
OMnBITHI C PABHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMH.
Crnyualinbiii BEIOOD.
[Ipaktrueckas pabora
«OnbIThI

C pPaBHOBO3MO>KHBIMU

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

COOBITHH 110 BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUIA

CIIy4alHOTO OIIBITA.

Pemars 3a1aum Ha BBIYKCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMH, B TOM YHCIIC

C IIOMOIIBIO KOMITBIOTEPA.
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DJICMEHTaPHBIMU
COOBITUAMI)

IIpoBoaAMTH U U3y4YaTh ONBITHI

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

Brenenue B Teopuio rpados

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

OcBauBaTh NOHATHA JIEPEBO Kak rpad O6e3 nukia,
BHCsYas BeplunHa (JIUCT), BETBb J€PEBA, MYTh

B JIEPEBE, AUAMETP JIepeBa.

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

Pemiats 3a1a4M Ha TOMCK U NIEPEYUCIIEHUE Ty TEU

B JIepeBe, OIpeIeTICHUE YUCIa BEPIIUH WK pEdep

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, 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
COOBITHSI, OTIEpallU HAJl COOBITUSMU, 00bETMHEHNE U
nepecevyeHne coobITUi, Auarpamma ditniepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS

IBYX 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 CIIOKEHUS
BEPOSITHOCTEM.

OcBauBaThb NOHATHS: IPABUIIO YMHOKECHHS
BEPOSATHOCTEMN, YCIIOBHAS! BEPOATHOCTh, HE3ABUCHMBbIE
COOBITHSI IEPEBO CIYYANHOTO OMBITA.

N3yuaTsh cBoiicTBa (OnpenesieHrs) He3aBUCUMbIX
COOBITHH.

PemiaTh 3a1a4um Ha ONpeICIICHUE U UCITOIb30BAHHUE
HE3aBUCUMBIX COOBITUH.

PemiaTs 3a1a4M Ha HOUCK BEPOSTHOCTEMN, B TOM
YHUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CJIy4alHOI'O OIIbITa

O0o0011eHue,
CUCTEMATH3AIIU 3HAHUU

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

IToBTOPATH H3yUYEHHOE U BHICTPANUBATH CUCTEMY
3HAHWM.

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

PemiaTh 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTH
CIIy4aliHOTO COOBITHS 110 BEPOSATHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OTBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00bETMHEHUS U TIEPECCUCHUS COOBITHIA, B TOM UHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpadyuuecKux
IIPEACTABICHUN U IepeBa CIIy4alHOIO OIIbITA.
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PemaTh 3a1a4u Ha IEpEUNCIICHIE KOMOWHAITAN
(4Kciia mepecTaHoBOK, YUCIIa COUECTAHUI),

Ha HaXx0JICHUE BEPOSTHOCTEH COOBITHM C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCTIO0JIb30BaHUEM TpeyrojbHuka [lackans

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

34
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9 KJIACC

HaumenoBanue paznena |KoiaudecTBo OcHOBHOE cojiepKaHNE OCHOBHBIE BUJIBI ICSITEIHHOCTH O0yYarOIINXCSI
(TemnbI) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenne TaHHBIX. IMoBTOPSATH N3YYECHHOE U BHICTPAMBATH CHCTEMY
& Ki1acca OnucarenpHas CTaTUCTHUKA. 3HAHUWI.

Omnepanuu HaJ COOBITUSIMHU.
HezaBucumocTs COOBITHIA

PemiaTes 3a1a4m Ha IpeICTaBICHUE U ONMCAHUE
JTaHHBIX.

Pemiateb 3aga4u Ha HAXO0XKACHUE BEPOSATHOCTEN
0oOBEIMHEHUS U TIepeceYeHUs! COOBITHIA, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIL30BaHUEM IpadUuecKux
IIPEJICTABIICHUM U JepeBa CIIy4alHOTO OIbITA.
PemaTh 3a1a4u Ha iepeynCiIeHre KOMOMHAIIUN
(4ncna mepecTaHOBOK, YUCia COYETaHU ),

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 MPABUIIO
YMHOXEHUS, YIOPsA0UeHHas apa, TPOHKa 00bEKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMUM, TpeyrojabHUK [lackans.

Pemate 3a1a4ym Ha [epevnCIICHUE YIIOPSAIOYECHHBIX
rap, TpOeK, [IEPEYUCICHUE IIEPECTaHOBOK

Y COYETAHUM DJIEMEHTOB Pa3JINYHbIX MHOKECTB.
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KOMOHMHATOPHBIX (PYHKIIHIA Pemiars 321241 Ha IPUMEHEHUE YNCIIA COUETAHUMN
AJIEKTPOHHBIX TAOIUID) B alireOpe (CoKpaméHHOe YMHOKEHHE, OMHOM
HrroToHa).

Pemarsb, npuMeHsisi KOMOMHATOPHUKY, 3a7a41

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

['eomeTpryeckas 4 ['eomerprueckas OcBauBaTh NOHATHE T€OMETPUYECKON BEPOSTHOCTH.
BEPOSITHOCTD BEpOATHOCTh. CiTyyaliHbIN Pemats 3a1a4u Ha HAXOKIECHNUE BEPOSTHOCTEN
BBIOOP TOUYKH U3 QUTYPHI B ONBITAX, MPEJICTABUMBIX KaK BHIOOpP TOUEK
Ha IUIOCKOCTH, U3 OTPE3Ka, 13 MHOTOYT'OJIbHUKA, KPyra, OTPE3Ka WIH JyTH
U3 1yI'¥ OKPY>KHOCTH OKPY’KHOCTH, YACIIOBOT'O IIPOMEKYTKA
WcnbiTanus beprymm 6 HcnbiTanue. Ycnex u OcBauBaTh NOHATHA HUCTIBITAHUE, DIIEMEHTAPHOE
Heyzaada. Cepust UCTIBITAHUN COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
J10 TIEPBOTO ycrexa. UCIIBITAHUM, HACTYIUICHUE IIEPBOTO yclexa
Ucneitanus beprymnu. (Heynaum), cepust ucnsiTanuii bepuymu.
BepostHOCTH COOBITHI Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
B CEPUU UCHBITAHUU COOBITHH B CEpUU UCTIBITAHUH JIO IEPBOTO yCIexa,
bepnymm. [Tpaktnueckas B TOM YHCJIE C IPUMEHEHHEM (OPMYIIbI CyMMBI
pabora «/cnpiTanus r€OMETPUUECKOU MPOrPECCHH.
bepnrynm» Pemiate 3aga4u Ha HAXO0XKIAECHUE BEPOATHOCTEN

AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepHyium, Ha HAXOXKIEHUE BEPOSITHOCTH
ONPENEIIEHHOTO YUCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepuymn.

N3yuaTh B X0/1€ NPAKTHYECKOIl padoThlI,
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B TOM YHCJIE C TOMOILBIO HU(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
beprymm

Cnyualinas BeJIMYMHA

CrnydaiiHas BeTU4YMHA U
pacrpeneneHme
BEPOSITHOCTEM.
MartemaTiudeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATUYECKOTO OKUTAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYCHUS
BEJINYMHBI.

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

OcBOUTH NOHATHA: CIIydaliHasl 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 CITyYalHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMHU
(bpocaHue MOHETHI, UTPATBLHOMN KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. 11.).

OcBanBaTh NOHATHSA. MATEMAaTUUECKOE OXKUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCHS CIIyYalHON BEJIUYMHBI KaK
aHaJIor IUCIEPCUU YUCIOBOTO Habopa.

Pemarts 3a1a41 Ha BEIYMCIIEHUE MATEMATHYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOU CIIy4YaliHON
BEJINYMHBI 110 3aTaHHOMY PaCIIPENEIEHUI0, B TOM
YuCJe 3a]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESMH.

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

YU CJIe PACIIPEACIICHUS CIIyYaiiHON BEJIMYNHbBI «YUCIIO0
YCIIEXOB» B CEpUH UCIIBITAaHUN bepHyIuin.
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N3y4aTth 4acTOTy COOBITHS B IIOBTOPSIOIITUXCS
CITy4alHBIX OMBITaX KaK CIy4ailHYIO BEIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIINX yucen (B popme
bepnysimn): mpu 60JBIIOM YUCIIE OMBITOB YaCTOTA
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pematsh 3a1a4u Ha U3MEPEHHE BEPOSITHOCTEH

C MOMOIIIBI0 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, POJIh 3aKOHA OOJIBIIMX YHUCEI B IPUPOJIE U
B JKHU3HHU YEJIOBEKa

O060011eH1E, KOHTPOIb 10 IIpencrasieHue JaHHBIX. IHoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHUMU.
BeposTHOCTH CilydaitHOTO PemiaTs 3a1a4m Ha IPE/ICTABICHUE U ONMCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciydaiinple | PemaTh 3aaum Ha HaXO0XICHUE BEPOSITHOCTCH
BEJIMYMHBI U PaCIpeIeIeHUs COOBITHIA, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITUSIMU,
BEPOSTHOCTEU O0BEAMHEHUS U TIEPECCUCHUS
COOBITHH, BEIYUCIISTH BEPOSITHOCTH B OMBITAX
C CEpPUSMU CIIyYaNHbIX UCTIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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