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@enepanibHas pabouas mporpamMma Io ydyeOHOMYy ImpeaMery «Marematuka»
(6a3oBbIil ypoBeHb) (mpeamerHass obmacth «Marematuka U uH(pOpmatuka») (manee
COOTBETCTBEHHO — IMPOTpaMMa [0 MaTEMATHUKE, MATEMATHKA) BKIIOYAET MOSICHUTEIbHYIO
3alUCKY, COJEp)KaHWE OOYYEHMs], IUIAHUPYEMBIE pPEe3ylbTaTbl OCBOEHHUS INPOTPaMMBbl
Mo  MaTeMaTuke, TeMaTHYeCcKoe IUIAHMPOBaHUE, TepedeHb  (KoAu(uKaTop)
pacupeneNieHHbIX MO KiaccaM IpOBEPSIEMBIX TPEOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUs U 3JIEMEHTOB
COJIep’KaHusl MO MaTeMaTuKe, MepedeHb (KoaudukaTop) MpoBepsieMbIX TpeOOBaHUM
K pe3yJibTaTaM OCBOEHHMS OCHOBHON 0Opa3oBaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOLIETO
oOpa30BaHMsI U AIIEMEHTOB COAEPKAHU 10 MaTEMATHKE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mno wmarematuke s oOydaromuxcs 5-9 kiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme mo MareMaTHKE YUYTEHBl UJEU U TOJOXKECHUS
KOHIIENIIMY Pa3BUTHUSl MaTeMaTHYecKoro oopasoBanus B Poccuiickoit denepanuu.

[IpeameToM MaTeMaTUKU SBISIOTCS PYHIaMEHTAIbHBIE CTPYKTYPhI HAIlIETO MUPA —
MIPOCTPAHCTBEHHbIE (OPMBI M KOJWYECTBEHHbIE OTHOIIEHUS (OT MPOCTEHIINX,
YCBAaMBAEMbIX B HENOCPEJICTBEHHOM OMbBITE, 0 JAOCTATOYHO CIIOXHBIX, HEOOXOIUMBIX
JUTSI pa3BUTHS HAYYHBIX W MPUKIIAIHBIX UeH). MaremaTrudeckue 3HaHus 00eCIeYBaAOT
MOHUMAHUE NPHUHIMIIOB YCTPOMCTBA M MCIOJb30BaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEPIPETAUMIO COLMAIBHOW, HOKOHOMHYECKOM, IOJUTUYECKOU
uHpOpMauy, JalOT BO3MOXHOCTh BBINOJHATH PACUETbl M COCTaBISATH AJNTOPUTMBI,
HaXOJIUTh U TPUMEHSATH (POPMYJIbI, BIAJETh MIPAKTUUECKUMU IPUEMAMHU IT'€OMETPUUECKUX
M3MEPEHU U TMOCTPOEHUM, YNUTaTh MH(POPMALIUIO, MPEACTABICHHYIO B BHUAE TaOJIHIL,
auarpaMM 4 TpauKoB, JKUTh B YCJIOBHUSIX HEOMPEACIEHHOCTH ¢ TOHUMATh
BEPOSITHOCTHBIN XapakTep CIIydailHbIX COOBITHH.

N3ydyenne mareMaTtuku (QOpMHUpPYET Yy OOyYaromMxXcs MaTeMaTH4YEeCKHM CTHIIb
MBIIICHHS], TPOSBIISIONIMICS B ONpEAeIEHHBIX YMCTBEHHBIX HaBblkax. OOydaromnuecs
OCBaMBAIOT TaKW€ MPUEMbl W METOJAbl MBIIUICHUS, KaK MHIYKUHUS M ACAYKIIHS,
000011IeHNe U KOHKpPETU3allks, aHaJu3 U CHUHTE3, KJIacCU(pHUKALUA U CUCTeMaTH3allus,
abctparupoBanue U aHanorus. OObeKThl MATEMaTHYECKUX YMO3aKIIIOUEHUH, TPaBUIIa UX
KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTMUECKHX IMOCTPOCHUM, CIIOCOOCTBYIOT
BbIPaOOTKE yMeHUs (OpMYIHpPOBaTh, OOOCHOBBIBATh M JOKA3bIBATH CYXKIACHHS, TEM
caMbIM pa3BHUBAIOT JIOTMYECKOE MbllUIeHHE. M3ydeHne MmaremaTHKu oOecredyrBaeT
dbopMHpOBaHUE AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIHUTAHUE YMEHHU
NEHUCTBOBAaTh MO  3aJ@aHHBIM  QJITOPUTMaM,  COBEPLIEHCTBOBATH  W3BECTHBIC
U KOHCTPyHUpOBaTh HOBble. B mpormecce pemieHus 3agady — OCHOBHOM Yy4eOHOM
NEATEIbBHOCTH HAa YPOKax MAaTEMATHUKH — Pa3BUBAKOTCA TBOpYECKAass W IPUKIIATHAS
CTOPOHBI MBILIUICHHUS.



OOyueHre mMaTeMaTUKE JAaeT BO3MOXKHOCTh Pa3BUBATH y 00yYarolUUXcsl TOUYHYIO,
paloHaIbHYyl0 M MH(OPMATHBHYIO pedb, YMEHHE OTOMpaTh HauboJee MOAXOJSAIINE
S3BIKOBBIC, CHMBOJHYECKHE, TIpauuecKkue CpencTBa [UIsl BBIPAKEHUS CYXKICHUHN
U HaTJIAIHOTO UX MpeACTaBICHUS.

[Ipn m3yyeHuM MaTeMaTHKH OCYLIECTBISETCA O0Ilee 3HAKOMCTBO C METOJaMU
MO3HAHUS JIEHCTBUTEIBLHOCTH, MPEJACTABICHUSIMU O MPEIMETe U METOJaX MaTeMAaTUKH,
UX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHEHUSI MAaTEMATHUKH JIJIS1 PEIICHHS] HAYYHBIX U IPHUKJIAJHbBIX 331a4.

[IpuopureTHpiMu 1EIIMU OOydeHHsI MaremaTuke B 5-9 Kiaccax SBIISIOTCS:

dbopMHpOBaHKE IIEHTPAJIBHBIX MAaTEeMaTHYECKUX TMOHSITHHM (YHCIIO, BEIUYMHA,
reoMerpuueckas (Qurypa, mepeMeHHasi, BEpOSTHOCTb, (YHKIUS), OOECIEeUMBaIOLIUX
IPEEMCTBEHHOCTb U NEPCIIEKTUBHOCTh MaTEMATUYECKOTO 00Pa30BaHUs 00YyUarOIINXCS;

HNOJBEJCHUE OOy4aroUMXcsd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMaTUKHU U OKPY’KAIOIIEro MUpa, IOHUMAaHWE MAaTEMAaTUKU KaK 4acTu
oO11el KylbTyphl YEJIOBEUECTBA;

pa3BUTUE MHTEJUIEKTYalIbHBIX U TBOPYECKUX CHOCOOHOCTEH o00ydarommxcs,
MMO3HABATEJIbHOM aKTUBHOCTH, HCCIIEOBATENbCKUX YMEHUN, KPUTUYHOCTH MBILUICHHUS,
UHTEpECA K U3yYEHUIO0 MaTEMAaTHKH;

(dopmupoBaHre (PYHKIIMOHAJIBHOM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSBICHUS MAaTeMaTHYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX JKU3HEHHBIX CUTYAIlUAX U TMPU U3YUYCHHH APYTHX YYEOHBIX MPEAMETOB,
MPOSIBJICHUS] 3aBHCHUMOCTE W 3aKOHOMEpPHOCTEH, (QopMylIupoBaTh HUX Ha S3bIKE
MaTEMaTUKM M CO3/1aBaTh MaTEMaTUYECKHE MOJEIH, MPUMEHATh OCBOEHHBIM
MaTeMaTUYeCKU ammapaT [Uisi pelleHus MPaKTHKO-OPUEHTHUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLICHUBATh MOJYYEHHbBIE PE3YJIbTATHI.

OCHOBHBIE TUHUU COJEPKAHMS MPOTPAMMBI 110 MaTeMaThke B 5-9 kitaccax: «Hucna
M BBIUMCICHHUS», «Anredpa» («AnreOpanyeckue BbIpaXKEHUS», «YpaBHEHUS
U HepaBeHCTBa»), «Dyukuum», «['eomerpus» («['eomerpuyeckue durypsl u ux
CBOMCTBa», «M3MepeHre reoMeTpuuecKiuX BEIUYUH»), «BeposiTHOCTh U CTaTUCTHUKAY.
JlaHHbIE JIMHUM Pa3BUBAIOTCS MapajlielbHO, KaXAas B COOTBETCTBHUH C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCUMO OJHa OT JApYyrod, a B TECHOM KOHTAaKTe
1 B3aMMOJICHICTBUU.

Copep:xaHue mMporpaMMbl MO0 MaTeMaTUKe, paclpe/ieIeHHOe 10 rojaM o0yueHus,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM
BOmpocaM  oOydaromiyecss  oOpamaiuch  HEOJHOKPATHO, YTOOBI  OBIAJCHUE
MaT€MaTUYECKMMHU TOHATHSAMU UM HABbIKAMHM OCYILECTBIBUIOCH IOCJIEI0BATEIBHO
U TOCTYMATeNbHO, C COOJIIOJICHHMEM MpPHUHIMIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHUS
BKJIIOYAINCh B OONIyI0 CHCTEMY MaTE€MaTHYE€CKHX MPEJCTABICHUN OO0yJarommxcs,
pacuupsist ¥ yriyosiss ee, 00pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3U.

B cootBercTtBUM ¢ ®PI'OC OOO MaremaTuka sIBISETCS 00s3aTEIbHBIM y4eOHBIM
peIMeTOM Ha YpOBHE OCHOBHOTO o01iero odpasoBanus. B 5-9 knaccax maremartuka



TPaJAUIIMOHHO U3YYaeTCs B paMKax CJIeIYIOIUX y4eOHbIX KypcoB: B 5—06 Ki1accax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Ainredpa» (BKItouYas 371€MEHThl CTaTUCTUKH
u Teopun BeposTHocTel) u «l'eomerpusi». IIporpammoil mo maTeMaTHKE BBOIUTCS
CaMOCTOSTENbHBIN Y4eOHbINH Kypc «BepoSATHOCTh U CTAaTUCTHKAY.

OO0miee 4MCIO YacoB, PEKOMEHJAOBAHHBIX [IJII M3YyYCHHUsS] MAaTeMAaTHKH (0a30BBIN
YpOBEHb) HAa YpOBHE OCHOBHOTO OOIIero odpaszoBanus, — 952 waca: B 5 kiacce —
170 4gacoB (5 wacoB B Hepemto), B 6 kimacce — 170 dacoB (5 yacoB B HEHACINIO),
B 7 kiacce — 204 gaca (6 gacoB B Heemn0), B 8 kinacce — 204 yaca (6 4acoB B HEJIEIIO),
B 9 xiacce — 204 gaca (6 4acoB B HEJCIIO).



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA TPOT'PAMMBbI

IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA
W3ydyeHne MaTeMaTUKU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMs HAIPaBJIEHO

Ha AJOCTHIKCHHC 06yanOHlHMHCH JIMYHOCTHBIX, MCTAIIPCIMCTHBIX H IPCAMCTHBIX
O6paBOBaTCJII)HI>IX PE3YJIbTaTOB OCBOCHHUA yqe6H0r0 npeamceTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE ~ pe3yibTaTbl ~ OCBOGHHMS ~ MpPOTpaMMbl O  MaTeMaTHKe
XapaKTepPU3YIOTCS:

1) maTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJIEHUEM HMHTEpPECAa K MPONUIOMY M HACTOAIIEMY POCCHMCKOM MaTEMATHKH,
LIEHHOCTHBIM OTHOIICHUEM K JOCTHKEHUAM POCCUHUCKUX MAaTEMAaTUKOB U POCCHUMCKOU
MAaTEMAaTUYECKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX JIOCTHKEHHUW B JAPYTHX HAayKax
U TIPUKJIAJIHBIX cdepax;

2) rpasxkaaHcKoe U JYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00513aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mnpas,
NPEICTaBICHUEM O MAaTeMaTHYeCKMX OCHOBAaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBICHHH, MPOIEAYP TPAkKIAHCKOTO OOIIECTBA (HApUMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO OJTUYECKHX TMpOOJeM, CBSI3aHHBIX C TMPAKTHYECKUM
NPUMEHEHUEM JOCTIKEHUNW HAyKH, OCO3HAaHHEM BaXHOCTU MOPATbHO-3TUYECKHUX
MIPUHITUTIOB B JACATEIHPHOCTH YUICHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOM HA AKTHUBHOE YYacTHE B PEIICHMM [PAKTUYECKUX  3a7ad
MaTEMaTU4YECKOM  HANPABICHHOCTH, OCO3HAaHUEM BAXXKHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha NPOTSHKEHUHM BCEM JKU3HU JUIsl YCNEIHON MNpodecCHOHaATbHON
NESATEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BbIOOPOM
U TOCTPOEHUEM WHIUBUAYAIbHOM TpPACKTOpUU OOpa30BaHUA M KU3HEHHBIX IUIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) screTn4ecKoe BOCIIMTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M 3CTETHYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, pPEIICHUH, pPaCCYXJICHHN, YMEHHUIO BHUICTh
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpHUEHTAIMEN B JEATEIbHOCTA Ha COBPEMEHHYIO CUCTEMY HAyUHbIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEJIOBEKa, MPUPOJIBI M OOIIecTBa,
MOHUMAaHHEM MaTEeMaTUYECKOW HAayKH KaK cephbl YEIOBEUECKON JIeSITEIHbHOCTH, ITAIIOB
€€ pa3BUTHUS U 3HAYUMOCTH [JI1 Pa3BUTHUS LMBUIU3ALMHU, OBJIAJICHHUEM SI3bIKOM



MaTeMaTUKM W MAaTeMaTU4YeCKOW KyJIbTypOW KAaK CpPEICTBOM IIO3HAHMS MMPA,
OBJIQJICHUEM NPOCTEUIIMMH HABBIKAMH HCCIEA0BATEIBCKON IEATEIBHOCTH;

6) ¢pusuyeckoe BOCIIMTaHHUE, (¢opMmupoBanue KYJbTYPbI 3/10POBbSA
¥ YMOLIMOHAIBHOTO 0JIATOMOTYyYHsI:

TOTOBHOCTBIO IPUMEHSITh MAaTEMATHUECKUE 3HAHUS B MHTEPECaX CBOETO 370POBBS,
BEJICHHSI 3JI0POBOTO 00pa3za KU3HU (3I0pOBOE MUTaHUE, COANAHCHPOBAHHBIN PEKUM
3aHATHH U OTABIXA, PETYJISIpHAs (PU3UIECKasi aKTUBHOCTH ), CHOPMUPOBAHHOCTHIO HAaBBIKA
pediekcuy, TMpU3HAHWEM CBOCTO IMpaBa HAa OIMMOKY W TAaKOTO e IpaBa JPYyroro
YeIIOBEKa,

7) 3K0JIOrHYecKoe BOCIINTAHHE:

OpHCHTallMeld Ha TPUMCHCHUE MAaTeMaTHYCCKUX 3HAHWHA IS pElICHUs 3anad
B 00JIaCTH COXPAHHOCTH OKPY’KAIOIICH Cpebl, INIAHUPOBAHUS MOCTYIIKOB M OICHKH HX
BO3MOXKHBIX TIOCJTICJACTBHMA JIIA OKPYXKAIOMICH Cpelbl, OCO3HAaHWEM IJI00ATEHOTO
XapaKTepa SKOJOTUYCCKUX TPOOJIEM H IyTeH UX PEIICHHUS;

8) ajanTanusa K N3MEHAIIMMCS YCJIOBHAM COLMAIBHOI M NPUPOIHOM cpelibl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBHUSX HEONPEIEICHHOCTH, OBBILLIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUYECKYIO NIE€ATEeIbHOCTh, B TOM YHUCJIE YMEHHE
YUUTBCS Y APYTUX JHOJEH, mpuoOpeTaTb B COBMECTHOW NI€ATENbHOCTH HOBBIE 3HAHMS,
HABBIKHA U KOMIIETEHIIUH U3 OIIbITA IPYTHUX;

HE00XOAMMOCTHIO B ((OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIie (POPMYIHPOBATH
UJIeH, OHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM UUCJIE PaHEE HE U3BECTHBIX,
OCO3HaBaTh J1e(PULUTHI COOCTBEHHBIX 3HAaHUN W KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PEILICHUS
U JieficTBUsA, GOPMYJIMPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHUS MpOrpaMMbl IO MaTEMAaTUKE Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanusi y oOyuaromerocsi OyayT chOpMHpPOBAaHbI METANpPEIMETHbBIE PE3yIbTaThl,
XapaKTepU3YyIOIIUEecs OBJIAJICHUEM I[103HABATEIbHBIMU YHUBEPCAIBHBIMU yUYCOHBIMU
NEeUCTBUSIMA, KOMMYHUKATUBHBIMU  YHUBEPCAIHHBIMU  yUYCOHBIMU  JICUCTBUSMH,
PETYJISTUBHBIMU YHUBEPCAITBHBIMU YU€OHBIMU JICUCTBUSMU.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS

[lo3naBaTenbHbIE ~ YHUBEpPCANbHbIE  y4eOHbIE  JEWCTBUA  00ECIEYMBAIOT
(opmupoBanre 6a30BbIX KOTHUTHBHBIX MPOIIECCOB 00y4aromuxcs (OCBOCHHUE METO/I0B
MO3HAHUSl OKPYXKAIOIEro MHpa, NPUMEHEHHE JIOTUYECKUX, HCCIeA0BATENLCKUX
oreparuii, yMmeHuit paborats ¢ uHpopmanuei).



ba3oBble joruyeckue JeicTBus:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHYECKUX
OOBEKTOB, MOHSATHM, OTHOIIEHUH MEXIY MOHATHUAMH, (POPMYIMPOBATH OIpPENEICHUS
MOHATHUM, YCTaHABIMBATh CYIIECCTBEHHBIH TMPHU3HAK KIACCU(PUKAIMK, OCHOBAaHUSA
1U1s1 000OIIEHUS U CPABHEHUSI, KPUTEPUH POBOJAMMOTO aHAIIN34;

BOCIIPUHUMATh, (DOPMYJIUPOBATh U MPEOOPa30BbIBATH CYXKACHUS: YTBEPAUTEIbHBIC
Y OTpULIATEIbHBIE, €AUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBIIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOPEUUS
B (akrTax, [aHHBIX, HAONIONECHUSAX U YTBEPXKICHUSIX, TMpeasaratb KpUTEPUU
JUIS BBISIBJICHUS 3AKOHOMEPHOCTEHN U POTUBOPEUNH;

OPOBOJUTH BBIBOJABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX
Y UHAYKTUBHBIX YMO3AKJIIOUECHNW, YMO3aKJIIOUEHUI 110 aHAJIOTHH;

pa3buparh  J10Ka3aTeabCTBA  MATEMaTUYECKUX  YTBEPXKACHUH  (TIpsMbIe
U OT TPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECJIOXHbBIE JOKa3aTelbCTBA
MaTeMaTU4ecKnX (PaKTOB, BBICTPAUBATH APryMEHTALMIO, MPHUBOJUTH MPUMEPHI
Y KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATHh CHIOCOO pelIeHus] yueOHOM 3a/1auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
peuieHusi, BHIOMpaTh HauboJee MOAXOJAUIMI ¢ YYETOM CaMOCTOSITENIbHO BBIIEIECHHBIX
KpUTEPHEB).

ba3oBble ucciaenoBaTeIbCKIE T€MCTBUS:

UCIIOIb30BaTh  BOMPOCHI KAk HMCCIAEAOBATEIbLCKUN HHCTPYMEHT IIO3HAHUSA,
(dbopMyIHpOBaTh BONPOCHI, (PUKCHUPYIOIIHE TTPOTUBOPEIHE, TTPOOIEMY, CAMOCTOSATEIHLHO
yCTaHABJIMBAaTh MUCKOMOE M JaHHOE, (JOPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOIO
ITO3UIIMIO0, MHEHUE;

IIPOBOJIMTH IO CAMOCTOSITEIILHO COCTABIICHHOMY IJIaHY HECIIOXKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAaHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTo O0OBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEKIY COOOM;

CaMOCTOSATENbHO (OPMYIHPOBATH OOOOIICHUS ¥ BBIBOJBI IO PE3yJbTaTaMm
IIPOBEICHHOTO HAOJIIOJICHUS, WCCICAOBAHMS, OIICHHBATh JOCTOBEPHOCTH IOJIYYCHHBIX
pe3yJbTaTOB, BHIBOJOB M O00OIICHUM;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TMpoliecca, a TaKXKe BBIIBHUIaTh
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBISITh ~ HEJJOCTATOYHOCTh M HM30BITOYHOCTH  HMH(OpPMALMU,  JaHHBIX,
HEOOXOIMMBIX JIJISl pEIICHHs 3a/1a4H;

BBIOMpaTh,  AHAJIM3HPOBATh,  CHUCTEMAaTH3UPOBATH U  HMHTEPIPETUPOBATH
MH(QOPMALIMIO PA3IMYHBIX BUAOB U (POpM NpeCTaBICHUS;

BbIOUpaTh (HOpMYy MpeAcTaBieHUS MH(POPMALMU U WILTIOCTPUPOBAThH pelllaeMble
3a/la4y CXeMaMH, JuarpaMMaMu, HHOUM rpauKoil U uX KOMOUHAIMSIMU;



OLICHHMBATh HAJE)KHOCTh MH(GOPMAIIUU IO KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIEM
Wi chopMyTHMpPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHMKaTHBHBIC YHHBepCajibHble Y4eOHbIC ACHCTBHUSA
KoMMyHHKaTUBHBIE  yHHMBEpCaJbHbIE  Y4YEOHbIE  JIEHCTBUS  0OECIEYMBAIOT
C(OPMHUPOBAHHOCTH COLIMAIBHBIX HABBIKOB 00YYaIOIUXCS.

OO1menue:

BOCIIPHHUMAaTh U (OPMYJIUPOBATh CYKICHUS B COOTBETCTBUH C YCIOBHSAMH
U [eNsIMHA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHUSI B YCTHBIX
Y TIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 10 XOAY PEIICHHsSI 3aa49H M IMOJTy4YEeHHBIM
pe3yybTaTam;

B XOJI¢ OOCYXICHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAeMOH TEMBl,
MpoOJIEMBI, PEIIaeMON 3aJ1ayi, BHICKA3bIBATh WJICH, HAICJIICHHBIC Ha IOWCK pEIeHUS,
COTIOCTABJISATb CBOM CYXIEHUS C CYXISCHUSIMH APYTUX YYaCTHUKOB JHUajora,
0OHapyXUBaTh Pa3IUIUEe U CXOJICTBO IMO3MIUH, B KOPPEKTHOU popme GopMyaupoBaTh
pa3HorIacus, CBOM BO3paKEHUS,

IPEACTaBIATh PE3yNbTaThl PEIICHUS 3a7a4d, JKCIICPUMEHTA, HCCIeI0BaHMS,
MPOEKTa, CAaMOCTOSTEIBPHO BHIOMPATh (OpMAT BBICTYIUICHHS C YYETOM 3a]a4
MIPE3CHTAIUNA U OCOOEHHOCTEH ayIUTOPHH.

CoTpyannuecTtBo:

MMOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAHIHOW U MHAUBUAYAJIbHON pabOThI
MIPHU PELIEHUU y4€OHBIX MaTEMAaTUYECKHX 33]1ay;

OpPUHMMATh LEeJdb COBMECTHOM JESITENbHOCTH, IUIAHUPOBATh OPIraHU3ALMIO
COBMECTHOI pabOThI, paclpeaearTh BUAbl padoT, 10roBapuBaThCs, 00CYKAaTh MPOLECC
U pe3ynbTaT paboThl, 0000IaTh MHCHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B IpyNIoOBbIX (opmax padoTel (0OCYyxIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMbI U IPYTHUE), BHIMTOIHATH CBOIO YaCTh padOThl 1 KOOPAMHUPOBATH CBOU
JEUCTBUA C APYTMMH YICHaAMH KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOLIUMI
MPOAYKT [0 KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

Pel"y.]'IHTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁnble JeHCTBUSA

PerynstuBHbIe yHUBEpCcaibHbIE YdeOHbIe AEHCTBHSI 00ecneunBaroT (GOpMHUpPOBaAHHE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranm3amnus:

CaMOCTOSITENIbHO COCTaBJIAThH IUIAH, aJrOPUTM pEHIeHMs 3aJaud (WM €ro 4acTh),
BbIOMpaTh CHOCOO peIIeHUsT € YYEeTOM HMEIOIIUXCS PecypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATH BapUAHTHl PEUICHUH C y4eTOM
HOBOI1 HH(pOpMAIHH.
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CaMOKOHTPOJIBb:

BJIQJIETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3ysbTara
pelIeHrsl MaTeMaTUIeCKOM 3a/1auu;

OPEeNBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpHU PEIICHUU 3a]auH,
BHOCHUTh KOPPEKTHUBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMICHHBIX
OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JCATEIbHOCTH IOCTAaBJIECHHON UEIH
U YCJIOBUSIM, OOBACHITh MPUYUHBI JOCTHXKCHUS WA HEAOCTHKECHUS 11N, HAXOAUTh
OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3ysbTaThl OCBOCHHUS MPOTPAMMBI IO MAaT€MAaTHKE MPEICTABICHBI
o rojjaM o0y4YeHHUs B paMKax OTJAEIbHBIX y4eOHBIX KypcOB: B 5—0 Kjaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Anredbpa», «I'eomerpusi», «BeposTHOCTD
U CTaTUCTHKAY.
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PABOYAS ITPOITPAMMA YYEGHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

[IpuopureTHpIMU 1EIAMH OOy4YEHHsI MareMaTHKe B 5—6 Kiaccax SBIISIOTCS:

MpoJOHKeHHEe (HOPMHUPOBAHHUS OCHOBHBIX MAaTEMAaTHUECKUX MOHITUN (YHCIIO,
BEeJIMYMHA, TeoMeTpuyeckas  Qurypa), oOeClneyuBaOIIUX  MPEEMCTBEHHOCTb
Y NIEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHus OOyJaArOIINXCS;

pa3BUTHE MHTEJUICKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH 0O0ydJarommxcs,
MO3HABATENbHON AaKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, MHTEpeca K H3yUEHHUIO
MaTeMaTHKU;

HOJBEJCHUE OOy4yaroUMXcsd Ha JOCTYIHOM JJisi HUX YpPOBHE K OCO3HaHHIO
B3aMMOCBSI3M MATEMAaTUKH U OKPY’KAIOIIETO MUPA;

(dopmupoBanne (GYHKIMOHAJIBPHOW MaTEMaTHUYECKOM TI'PaMOTHOCTU: YMEHHS
pacrmo3HaBaTh MaTeMaTHYeCKHe OOBEKThI B pEaJbHBIX JKU3HEHHBIX CHUTYyaIlHsX,
OPUMEHATh OCBOEHHBIE YMEHHS ISl PEUICHMs] NPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh IOJYyYEHHbIE pE3ylbTaThl W OLEHUBAaTh HX HA COOTBETCTBUE
MIPAKTUYECKON CUTYaALlUH.

OcHOBHbIE JIMHUM COJEpP)KaHMUA Kypca MareMaTuku B 5-6 Kkjaccax —
apudmeTnyeckas M TeOMETpPHUECKas, KOTOPbIE Pa3BHBAIOTCS MapajlIeNbHO, KaKaas
B COOTBETCTBHHU C COOCTBEHHOMW JIOTMKOMW, OJHAKO, HE HE3aBUCHMO OJIHA OT APYTOM,
a B TECHOM KOHTaKTe€ M B3aUMOJHCTBUH. Tarkke B Kypce MaTEeMaTHKU MPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMHU aireOpbl U ONUCATEITbHOW CTATUCTUKH.

N3yuenue apu@meTndyeckoro marepuajlia HayMHAeTCs CO CHUCTEeMaTHU3aluu
¥ Pa3BUTHUS 3HAHWW O HATYPAJIbHBIX YMCJIaX, MOJYyYEHHBIX Ha ypOBHE HAYajIbHOTO
obmiero oOpaszoBanus. IIpu 3TOM COBEpIIEHCTBOBAHUE BBIUMCIUTEIBHOM TEXHUKHU

U (GOpMHpPOBAHME HOBBIX TEOPETUYECKMX 3HAHUM COYETAaeTCs C Pa3BUTHEM
BBIYUCIIUTENIbHOM KYJIBTYPbl, B YaCTHOCTH C OOydYy€HHEM MpOCTEHIIMM NpueMam
NPUKUJIKA W OIEHKH pe3yJbTaTOB BBIYUCICHUA. M3ydeHue HaTypalbHBIX YHCEN
npoaopkaercs B 6 Kjacce 3HaKOMCTBOM € HauaIbHBIMU MOHSATUSAMU TEOPUH JEIIUMOCTH.

Havano n3zydenusi 0OOBIKHOBEHHBIX U JICCSITHYHBIX P00 OTHECEHO K S Kiaccy. ITo
MIEPBBIN ATl B OCBOCHUH IPOOEH, KOTAa MPOUCXOANUT 3HAKOMCTBO C OCHOBHBIMH UCSIMH,
NOHATUSIMH TeMBIL. [IpH 3TOM paccMoTpeHre 0OBIKHOBEHHBIX Ipo0ei B OJTHOM 00BbeMe
MPEAIIECTBYET U3YYCHHUIO JECATUYHBIX APOOEH, UTO 11€JIeCO00pa3HO C TOYKU 3PECHUS

JIOTUKU HW3JI0KEHUSl YHCIIOBOW JIMHUM, KOTJA TMpaBuia JIEUCTBUN C JAECATUYHBIMU
JIpOOsIME MOXKHO OOOCHOBATh YK€ M3BECTHBIMU aJTOPUTMAMHU BBITIOJHEHUS JICHCTBHIMA
C OOBIKHOBEHHBIMH JAPOOSIMU. 3HAKOMCTBO C JCCSITHYHBIMH JPOOSIMU PACIIUPUT

BO3MOXKHOCTH Il TIOHMMaHUsl OOYYarOIIMMUCS TMPHUKIAJIHOTO TPUMEHEHHUS HOBOMU
3aMuCH TpPU M3YYEHUM JPYTUX NPEIMETOB U MPU MPAKTHUECKOM HCHOJIb30BAHUH.
K 6 kiaccy oTHeceH BTOpOil 3Tall B M3yYEeHUH JApoOEH, TAe MPOUCXOIUT
COBEPILIEHCTBOBAHKME HABBIKOB CPABHEHUS U MPe0Opa3oBaHus ApoOeii, 0CBOEHUE HOBBIX
BBIYHUCIUTENbHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUMCICHWI, B TOM YHCIE
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3HAUYEHUH BBIPAXKEHUH, COAEpKAUIMX M OOBIKHOBEHHbIE, W J€CATUYHBIE ApOOH,
YCTaHOBJICHHE CBSI3€H MEXIAy HUMHU, pACCMOTPEHHUE MPHUEMOB PELICHUS 3a7a4 Ha JPOOH.
B nauane 6 kiiacca mpoucX0AUT 3HAKOMCTBO C MIOHATUEM TPOIICHTA.

OCOOEHHOCTBIO N3YYEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHACEN SABIISIETCS TO,
YTO OHU TaKX€ MOTYT pacCMAaTpUBATHCS B HECKOJBKO 3TanoB. B 6 kimacce B Hayaie
n3ydeHus: Tembl «llo0KHUTENbHBIE U OTPULIATENBHBIE YUCIIA» BBIACISETCS MOATEMA
«llenble 4wncna», B paMKax KOTOpPOW 3HAKOMCTBO C OTPHUILATEIbHBIMUA YHCIIAMHU
Y IEWCTBUSIMU C MOJOKUTEIbHBIMU U OTPULIATEIBbHBIMUA YHCIIAMHU IPOUCXOUT Ha OCHOBE
COJIEPKATEIBHOIO MOJAX0/a. DTO MO3BOJISIET HA JIOCTYIIHOM YPOBHE IO3HAKOMHUTH
oOy4Jaronuxcsi MPakTUYECKH CO BCEMH OCHOBHBIMHM IMOHSTUSIMU TEMBI, B TOM YHCIIE
M C IpaBWIaMH 3HAKOB MPU BBIIOJHEHUH apu(MeTHUecKuX JedcTBuid. M3yueHue
palMOHANIBHBIX YKCEN OyAET MPOIOHKEHO B Kypce anreOpnl 7 Kiacca.

[Ipu oOy4yeHMHM pEIIEHHIO TEKCTOBBIX 3aJau B S5—6 Kiaccax HCIOIb3YIOTCA
apupmeTnyeckue npuemsl pemieHust. [Ipu oTpabOTKe BBIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIacCax pacCMaTPUBAIOTCS TEKCTOBBIE 33]a4H CIIEAYIOIIMX BUIOB: 33/1a4d HA ABUKEHUE,
Ha YaCTH, Ha IOKYNKH, HA pabOTy U MPOU3BOJUTEIBLHOCTD, Ha IPOLIEHTHI, HA OTHOILICHHUS
n nponopuuu. OOyyarommecss 3HaKOMSTCS ¢ MPUEMaMH pEIIeHHs 3aJad nepedopom
BO3MO’KHBIX BapHaHTOB, y4arcs paboTaTh ¢ MH(pOpManuei, NpeaIcTaBIeHHON B popMe
Ta0JIUI WU AUArpaMM.

B mporpamme ydyebHoro kypca «MaTeMaTuka» NperycCMOTPEHO (OopMUpOBaHUE
MPOMEIEBTUUECKUX alreOpandeckux MNpecTaBieHuid. bykBa Kak CHUMBOJ HEKOTOPOTO
yycia B 3aBUCHUMOCTH OT MAaTE€MaTUYECKOro KOHTEKCTa BBOJAMTCS IOCTENEHHO.
bykBeHHass CHMBOJMKA IIHPOKO HCHOJB3YETCS MPEXAE BCEro JUIsd 3alucH OOIuX
YTBEPKACHUN U IPEIOKEHHUM, OPMYJI, B YaCTHOCTH JIJISl BHIYMCIICHUS TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS) YUCIIA.

B mporpamme yuebGHOro Kypca «MaTemaTuka» TIpelCTaBlieHAa HarJsIHas
reoMeTpHusi, HamlpaBieHHas Ha pa3BUTHE OOPA3HOTO MBILUIEHUS, MPOCTPAHCTBEHHOIO
BOOOpakeHUs, N300pa3UTENbHBIX YMEHUI. DTO Ba)KHBIM 3Tall B U3yUYEHUU T'€OMETPHH,
KOTOpPBI  OCYIIECTBIIIETCSI HA  HAIJSJHO-TIIPAKTHYECKOM  YPOBHE,  OIUPAETCS
Ha HAJSIHO-O0pa3HOe MbIIUIeHHE oOywaroummxca. bonblias posib  OTBOJUTCS
MPAKTUUECKON JEeSTEIbHOCTH, OMBITY, SKCIIEPUMEHTY, MojenupoBannto. O0yuaronuecs
3HAaKOMATCA C T€OMETPUYECKUMHU (UTypaMH Ha TUJIOCKOCTH U B MPOCTPAHCTBE, C UX
MPOCTEUIIMMU ~ KOHPUTYyparusiMu, y4daTcs H300pakaTh HMX Ha HEJIMHOBAHHOU
U KJIeT4aTou Oymare, pacCMaTpUBaIOT MX MPOCTEIMe cBoMcTBa. B mporiecce nzydenus
HarJIITHOW T€OMETPUHM 3HAHUS, MOJIyYeHHbIE OOYyYalOIIMMHUCA Ha YpOBHE HadyajibHOIO
o01ero 00pa3oBaHusl, CHCTEMATH3UPYIOTCS 1 PACIITUPSIIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax W3y4yaeTcsi HHTETPUPOBAHHBIN MIPEIMET
«MaremaTuka», KOTOPbIM BKJIIOYAET apuPMeTHUeCKui wmarepuan M HarJISIHYIO
Tr€OMETPHUIO0, a TaKXe MPOMNEAECBTUYECKUE CBEACHHUS U3 anreOpbl, 3JEMEHTHI JIOTHMKU
U HayvaJia onucaTesIbHOM CTaTUCTHKU.

OO61iee yncno 4acoB, pEKOMEHIOBAHHBIX ISl U3YYeHUs] MaTeMaTuku, — 340 4acos:
B 5 kiacce — 170 gacoB (5 yacoB B Hefien0), B 6 kimacce — 170 yacoB (5 4acoB B HEZIEIIO).
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COILEPKXAHUE OBYYEHMUSA
5 KUIIACC

HarypaJibHble unc/ia U HyJIb

Harypansnoe wuyucnmo. Psg Harypanpubix uymcen. Ywuciao 0. HM3obOpaxkeHwue
HATYypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) MIPSIMOM.

[TosuumonHas cucrteMa cyuclieHus. Pumckas Hymepanuss Kak IOpUMEp
HETIO3ULIMOHHOM CUCTEMBI CUMCIICHUs. [lecaTuuHas cucTeMa CUUCIICHMUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPAaBHECHUE HATYyPaJIbHBIX YHCENI C HYJEM.
Cnoco0b! cpaBHEeHHSI. OKpyTJIEHHE HATYPaIbHBIX YUCEIL.

CiioxeHne HaTypaJlbHBIX YUCEJ, CBOMCTBO HYJIA NMPH CIOKEHHHU. BBIUMTaHHE Kak
JEUCTBUE, OOpAaTHOE CIOKEHHIO. YMHOXEHUE HATypalbHBIX YHCEJ, CBOWCTBA HYJIS
U CIUHUIIBI TpU YyMHOXKEHUHU. JlemeHue Kak JedcTBHe, OOpaTHOE YMHOKEHHIO.
KomrmoneHTs! neficTBuid, cBI3b Mexay HUMH. [IpoBepka pe3ynbraTta apuMeTHIecKOro
neuctBuda. IlepemecTuTenbHOE M COYETATENIbHOE CBOMCTBAa (3aKOHBI) CIIOXKEHUS
Y YMHOKEHHUS, paCIpeIeIUTENIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Ucnons3zoBanne OykB 11 00O3HAYEHUSI HEM3BECTHOI'O KOMIIOHEHTa U 3alHCU
CBOMCTB apu(hMETUUECKUX JACHCTBUM.

JlenuTenu U KpaTHBIE YMCIIA, PA3JI0KEHUE HA MHOKUTENH. [IpocTeie n cocTaBHBIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenp ¢ HaTypaJabHBIM ITOKA3aTeNIeM. 3allCh YKUCIA B BUJIE CYMMbI pa3psaHbIX
CJIaraeMblIX.

HucnoBoe BbIpakeHUE. BpIlUMCIEHNEe 3HAUYEHUN YUCIOBBIX BBIPAXXECHUH, NOPSIIOK
BBIMIOJIHEHUS J€UCTBUU. Mcmosib30BaHWE TPU BBIYUCICHUSX MEPEMECTUTEIIHLHOTO
U COYETATEIIbHOIO CBOWCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHUSI, PaCIpeAeIUTEIHLHOTO
CBOMCTBA YMHOEHHUSI.

podu
[IpencraBienue o ApoOU Kak crocoOe 3armucH 4acTH BeIUYUHbI. OOBIKHOBEHHBIE

npobu. IlpaBuibHBIE W HempaBWibHbIe ApoOU. CmenraHHas ApoOb, MpeICcTaBICHUE
CMEIIaHHOW JApoOW B BHUC HENMPABUIHLHOW APOOM W BBIJAEICHHUE IEJO0M YacTU 4YMCia
U3 HempaBWIbHOM ApoOu. M3o00pakeHue apolOeil ToukaMHd Ha YHUCIOBOM MPSMOM.
OcHoBHoe cBoiicTBO apobu. Coxpamienue npoOeit. IlpuBenenue npoOu K HOBOMY
3HameHaTeno. CpaBHEHHE APOOECH.

CrnoxeHue W BbIYMTaHHUE JpoOeil. YMHOXKEHHE W JeJieHHe JpoOeil, B3auMHO-
obpatHble apodu. HaxoxaeHne yacTy 1eI0ro U 1eJIOro Mo ero 4acTH.

Hecatuunas 3anuch ApoOei. IlpencraBieHue paecsATUYHONW ApoOM B BHUJE
0OBIKHOBEHHOU. M300pakeHne NeCSITUYHBIX APOOEH TOYKaMH Ha YHCIOBOM IPSMOM.
CpaBHEHHE JECATUYHBIX APOOEil.

Apudmernueckre IeUCTBUS C AECITUUYHBIMU ApoOsiMu. OKpyTieHUue JECATUYHBIX
TpoOeii.
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Pemenne TekcTOBBIX 33724

Pemenne TEKCTOBBIX 3a7ad apu(PMETHICCKUM CIIOCOOOM. Pemienue norudeckux
3aja4d. Pemenue 3amau mnepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemenune 3amay, comepkammx 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYMHBI: CKOPOCTD,
BpEMsi, PaCCTOSIHME, II€HA, KOJMYECTBO, CTOMMOCTb. EIWHUIIBI W3MEPEHHUS: MAaCCHI,
o0beMa, 1IeHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBsA3b MEXKAY €IMHUIIAMU U3MEPCHUS
Ka)KJ0M BEJIMYMUHEIL.

Pemienne oCHOBHBIX 3aj1a4 Ha JAPOOH.

[Ipencrapienue NaHHBIX B BUAE TAOUII, CTOJIOYATHIX JUATPAMM.

Harasigaas reomerpust

Harnsinueie npeactaBieHust o ¢purypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, YTOJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT. YT0JI. [IpsMOii, OCTpBIN, TyIION
Y Pa3BEPHYTHIN YTIIBIL.

JInuHa oTpe3ka, METPUYECKUE €AWHUIIBI JUIMHBL. J[InHA JIOMaHOHW, MNEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne u NOCTpOECHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsinuele mnpencraBieHuss o (¢urypax Ha TUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaJpaT, TPEYTOJbHUK, O PABEHCTBE (UTYP.

N3o0paxenne ¢uryp, B TOM uMcie Ha kietdarod Oymare. Iloctpoenue
KOH(UTypalnii U3 YacTeu MpsiMOi, OKPY>KHOCTH Ha HEJTMHOBAHHOM U KJIeTYaTol Oymare.
Hcnonb3oBaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[nomans MPSIMOYTOJIbHUAKA 151 MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX
U3 TMPSMOYTOJIbHUKOB, B TOM 4Hclie (Uryp, M300paKeHHBIX Ha KJeTdyaToil Oymare.
Enunuiibl n3mepeHus mioniaiam.

Harmsiaaple mpencTaBiieHHs] O TPOCTPAHCTBEHHBIX (PUTYypax: MNPSIMOYTOJIbHBIN
napajiesnenune, Kyo, MHOrorpaHHuku. M300pakenre mpocTedimx MHOTOTPAaHHUKOB.
Pa3zBepTku ky6a u napamnenenunena. Co3maanue MoJeieil MHOTOTpaHHUKOB (K3 Oymard,
MIPOBOJIOKH, TUIACTUJIMHA U APYTUX MaTEPUAJIOB).

O06beM npsMOYTOJILHOTO Napajuienenunena, kyoa. Enuauib: usmepenus oobema.

6 KJIACC

HartypajbHble yncia

Apudmernueckre JACUCTBUS C MHOTO3HAYHBIMH HATYpPaJIbHBIMH YHCJIAMH.
YucnioBble BhIpaKEHUS, TOPSIIOK JEUCTBHM, UCIOIb30BaHUE CKOOOK. Mcmonp3oBanue
IIPA BBIYKMCIEHUSIX TEPEMECTUTEIBHOTO M COYETATEIIbHOIO CBOMCTB CJIOXKECHUS
Y YMHOXXEHHUS, PaCIpeIeTUTENIBHOTO CBOMCTBA YMHOXKEHUA. OKpYIJIEHHE HAaTypaibHbIX
quced.

Jlenutenu u KpaTHbIE YMCIIa, HAMOOJIBIIUN OOLIUI 1eTUTENh U HAaUMEHbIIIee 00111ee
KpaTtHoe. JIenuMOCTh CyMMBI U IPOU3BEAEHHUs. JlesieHrne ¢ 0OCTaTKOM.
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Apoodu
OObIKHOBEHHas JApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHue Japooei.

CpaBHEeHHME M yHopsAIO4YMBaHUE ApoOeil. Pemienwe 3agay Ha HAXO0XKIECHHUE 4YacTH
OT LEJIOr0 W UENOoro mo ero yactu. JIpoOHOe uMcio Kak pe3yjbTaT JEJICHHS.
[IpencraBnenune OecATUYHON NpoOM B BUJE OOBIKHOBEHHOH IpoOM M BO3MOYKHOCTH
MpecTaBieHus OOBIKHOBEHHON ApoOu B BuAe aecATUyHOW. JlecsTuuHbie apoOu
U MeTpuueckas cucremMa mep. ApupMeTudyeckue AEHCTBHUS U YUCIIOBBIE BBIPAXKECHMS
C OOBIKHOBEHHBIMH U JECITHUYHBIMH JPOOSMHU.

OtHowenue. Jlenenue B JaHHOM OTHOIIEHUU. MaciuTal, nponopuus. [Ipumenenue
IIPOIIOPLMM NPU PEILICHUH 3a4a4.

[lonatne npoueHta. BeruncieHue npoueHTa OT BEIWYMHBI U BEIUMYMHBI 110 €€
OpOLEHTY. BbIpakeHue TNPOLEHTOB JECATHUHBIMH JApoOsMu. Pemenue 3amau
Ha MPOLEHTHI. BeIpa)keHNuEe OTHOLIEHUS BEJINYMH B IPOLIEHTAX.

HHonoxuTebHbIC M OTPULATEIbHBIE YHCJIA

IlonoxwurensHple U oTpuuarenbHble 4yucna. llensle yucna. Monyns dwucia,
reoOMEeTpUYECcKas MHTEpHpeTauns Moays yncia. 3o0paxeHue ynucesn Ha KOOpAUHATHOM
npsamMoil. YucnoBele mpoMexyTku. CpaBHeHue uucen. ApudMeTrnuyeckue AecTBUs
C IIOJIOXKUTEIIBHBIMUA U OTPULIATEIILHBIMUA YHCIIAMU.

[IpsamoyrosibHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u Gpuryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

bykBeHHbBIE BBIpaKEHUA

[Ipumenenve OyKB mJis 3allMCH MaT€MAaTUYECKHX BBIPAKCHUM W TPEIJIOKECHU.
CpoiictBa apudmeTHuecKux JeHUCTBUNA. bDyKBEHHbIE BBIPAKEHHS M  YHUCIIOBBIE
IOJCTAaHOBKU. DYyKBEHHBIE pABEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMynbl NepUMeTpa W IUIOMAAM HPSIMOYTOJIbHHUKA, KBajpara, o0bema
napajienenuneaa u Kyoa.

Pemenue TeKCTOBLIX 3a/1a4

Pemienne TekcTOBBIX 3aiad apu(dMETHUECKUM CIOCOOOM. PerieHue Joruaeckux
3a1a4. Pemenue 3a1ad mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3agay, copeprkaiux 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJIMYUHBI: CKOPOCTb,
BpEMsl, pacCCTOSTHUE, IICHA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOIUTEILHOCTD, BpeMs, 00beM
paboThl. EQUHUIIBI U3MEPEHUsS: MAacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBsi3b MEXKy €AMHUIIAMHU U3MEPECHUS KaXKI0M BEJIMUUHBI.

Pemenune 3amay, CBSI3aHHBIX C OTHOIIEHHWEM, MPOIMOPIIMOHATBHOCTHIO BEIUYMH,
MIPOIICHTAMH; PEIICHHE OCHOBHBIX 3a7a4 Ha IPOOH M TIPOLICHTHI.

OueHka W TpUKHUAKA, OKpyrjieHue pesyiabrara. CocTaBieHHe OyKBEHHBIX
BBIPAKEHUH T10 YCIIOBHIO 3a/1a4H.

[IpeacTaBnenre MaHHBIX C TOMOIIBI0 TaOmuI W auarpamMm. CronOdatkie
JTyarpaMMBbl: YTE€HHE U MTOCTpoeHue. UTeHHE KPYroBbIX JUarpaMM.
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Harasignas reomerpust

Harnsguele npencraBieHus o Gurypax Ha INIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YE€TBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KPYT.

B3auMHoOe pacronoxeHue JIByX NPSMBIX Ha IUIOCKOCTH, MapajuleNIbHbIE MpPSMBbIE,
NEPIICHIUKYIIIPHBIE NIpsiMble. M3MepeHue pacCTOSIHUM: MEXKIAY ABYMsI TOUKAaMH, OT TOUKH
710 MIPSIMOM, JUTMHA MapIIpyTa Ha KBaIPaTHOU CETKeE.

MN3meperre © IOCTPOCHHE YIJIOB C IMOMOLIBIO TpaHCHoptupa. Bumsl
TPEYTOJIBHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIA, TYNOYTOJbHbIN, paBHOOEIPEHHBIN,
PaBHOCTOPOHHUH. YeThIpEeXyTroJIbHUK, IPUMEPBI YETHIPEXYTOJIBbHUKOB. I IpsIMOYTOJIbHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, VIJoOB, aAuaroHaneil. M3oOpaxeHue
r€OMETPUYECKUX (DUTyp Ha HEIMHOBAHHOW OyMmare C HCHOJb30BAaHUEM IUPKYJIA,
JMHEWNKH, yroibHUKa, TpaHcnopTupa. [loctpoenus Ha kieryaTtoi Oymare.

[lepumerp MHoOrOyronbHuKa. [loHdaTne tuiom@aau (Urypel, €AMHUIBI U3MEPEHUS
wiomaau. [IpubnmkenHoe naMmepenue miouaau GUryp, B TOM 4HCie Ha KBaJpaTHOU
cetke. [IpubnmxeHHoe u3MepeHue JUIMHbI OKPY>KHOCTH, IUIOIIA U Kpyra.

CummeTpus: IeHTpaabHas, OceBas U 3€pKajbHas CUMMETPHUHU.

[TocTpoeHrne CUMMETPUYHBIX QUTYP.

Harnsigable npeacTaBiaeHus 0 pOCTPaHCTBEHHBIX (hUrypax: napajieienurnen, Kyo,

npu3Ma, nupamua, KOHyc, IIWIMHIP, map U cpepa. M3o0paxkeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BepTOK MHOTOIPAHHUKOB, HIUIUHAPA U KoHyca. Co3anue mojaenen
IPOCTPAHCTBEHHBIX (PUryp (13 Oymaru, MpoBOJIOKH, MJIACTUIIMHA U IPYTUX MaTEpUasoB).

[Toustue oObema, enuHUIBI u3MepeHuss obObema. OO0beM NPSIMOYTOILHOIO

napajiesnenunena, Kyoa.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHBIC pE3ynbTaThl OCBOCHHS MPOrpaMMBbl Y4eOHOTO Kypca K KOHITY
oOyueHus B 5 KJjacce.

Yuciia 1 BbIYUCTICHUSA

[TorumMaTe U MPaBUIBLHO YHOTPEOJSITh TEPMUHBI, CBS3aHHBIE C HATypaIbHBIMH
YuCIaMU, OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMH.

CpaBHUBaTh M YNOPSAI0YMBATh HATypajbHbIE YHC]IA, CPABHUBATH B MPOCTEHIITNX
Clly4yasix OOBIKHOBEHHBIE IPOOH, TECITUUHBIC TPOOH.

COOTHOCUTDH TOYKY Ha KOOPAMHATHOM (YMCIIOBOM) MIPSIMON ¢ COOTBETCTBYIOIIUM €
YUCJIOM M W300pakaTh HATypalbHBIC YHCIA TOYKAMH Ha KOOPAMHATHOW (YUCIOBOM)
IIPSAMOM.

Boemmonasate  apudmerwueckue  IEHCTBUS ¢ HATypPaJIbHBIMH  YHUCJIAMH,
C OOBIKHOBEHHBIMH IPOOSIMHU B MPOCTEUIINX CIydasiX.

BrInonHATH IPOBEPKY, NPUKUJIKY PE3YJIbTATa BRIYUCICHUIA.

OKpyTJisTh HaTypaJibHbIE YHCIA.
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Penienne TeKCTOBBIX 3a/1a4

Pemrate TekcTOBBIE 3amaud  apUOMETHYECKHM CIIOCOOOM H C  IIOMOIIBIO
OpraHU30BaHHOT'O KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, comepxkaiiyie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCT,
BpEMSI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUe 3alMCH, CXEMbI, TAOIUIBI, 0003HAYCHMUSI PU PELICHUH 3a/1a4.

[Tonb30BaThCSI OCHOBHBIMU E€IWHHUIIAMH M3MEPEHUS: LI€HBI, MAaCChl, PACCTOSHUS,
BPEMEHHU, CKOPOCTH, BBIPAKaTh OJJHUA €IMHULIBI BEJIMUMHBI U€PE3 IPYTHE.

W3Bnekats, aHaMWM3WpOBATh, OIEHWBATh HMHQGOPMAIMIO, MPEIACTABICHHYIO
B TabnuIle, Ha CTOJIOYATON auarpaMMe, MHTEPIPETUPOBAThH MPEACTABICHHBIC TaHHEIC,
VCTIOJIb30BATh JIAHHBIC MIPU PELICHUH 3a/1a4.

Harnsanas reomerpust

ITonb30BaThCA r€OMETPUUECKUMU MOHATUSAMHU: TOYKA, IIPsAMasi, OTPE30K, Iy, YIroJl,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mnpuUMEpbl OOBEKTOB OKPYXAlOIIEro Mupa, HMemux (opmy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcrons30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C  yIJlaMU: BEpIIMHA CTOPOHA,
C MHOTOYTOJIBHUKAaMH: YrOJI, BEpIINHA, CTOPOHA, TUAroHalb, C OKPY>KHOCTBIO: paJnyc,
IUaMeTp, LEHTP.

N300pakaTh N3ydeHHbIE TEOMETPUUYECKHUE PUTYPHI HA HETMHOBAHHOM M KJIETYATON
OyMare ¢ MOMOUIBIO HUPKYJISI ¥ IMHEUKH.

HaxomuTh HOIUMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C MOMOLIBIO
JMHENKH, CTPOUTH OTPE3KH 3aJaHHOU JJIMHBI; CTPOUTH OKPYKHOCTB 3a/IaHHOTO Pagnyca.

Hcnonb30BaTh CBOICTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBajpaTa ISl UX
NOCTPOEHUS, BEIYUCICHUS IIJIOIAAU U IEPUMETPA.

Bbrancaste nepuMeTp U IJIo1aib KBajipara, psMOyroibHHUKaA, (PUTyp, COCTaBICHHBIX
13 IPSIMOYTOJILHUKOB, B TOM YKCII€ PUTYP, N300pa’KEHHBIX HA KJIETYaTOM Oymare.

ITonb30BaTbCcs  OCHOBHBIMH ~METPHUYECKHMH €IMHULAMU HW3MEPEHMs JUIMHBI,
IJIOIAIU; BBIPAXKATh OJIHU €IMHULIBI BEJIUYHUHBI Yepe3 IpyTrue.

Pacno3naBaTh mapasuienenurnes, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPILINUHA,
pedpo rpaHb, UBMEPEHUS, HAXOIUTh U3MEPEHHUS MapasuieNenumnena, Kyoa.

Boruncnare  0o0beM KyOa, mNapajuielienurena MO0 3aJaHHbIM — M3MEpEHHSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUS 00beMa.

Pemare HecHOXHBIE 3aaud  HA M3MEPEHHE TE€OMETPHUYECKHX  BEIMYUH
B IIPAKTUYECKUX CUTYyAIUSX.

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
oOyueHus B 6 KJacce.

YucJia ¥ BbIYHCIEHUS

3HaTh W TOHUMAThb TEPMHHBI, CBS3aHHBIE C PA3JIMYHBIMU BHAAMU YHCEIN
U CIoco0amMu WX 3aMKCH, IEPEXOaUTh (€CIM 3TO BO3MOXKHO) OT OJIHOM (POpMBI 3amucu
4yyciia K APYromu.
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CpaBHUBATh U YIOPSAJOUMBATS LIEJIbIE UNCIIA, OOBIKHOBEHHBIE U JECSITUUHBIE Apo0H,
CpPaBHMBATh YMCJIA OJHOTO U PAa3HBIX 3HAKOB.

BbInonHATE, coueTasi yCTHbIE M MMCbMEHHBIE IPUEMBI, apu(METUUECKUE TEUCTBUSA
C HaTypaJbHbIMU M LEJIBIMH YHUCIIaMHU, OOBIKHOBEHHBIMH U JIECATUYHBIMHU JIPOOSMH,
ITOJIOKUTENIBHBIMU M OTPULIATEIIbHBIMHU YU CIIAMM.

BprunciATe 3HaYEHUsT YWCIIOBBIX BBIPAKECHWM, BBINOJIHATH NPUKUAKY U OLIECHKY
pe3yipTaTa BBIYMCICHUH, BBIIOJIHATh MPEOOPA30BaHMUS YHMCIOBBIX BBIPAKEHUHN
Ha OCHOBE CBOMCTB apu(PMETUUECKUX IEHCTBHIA.

COOTHOCHTH TOYKY Ha KOOPAMHATHOW MPSAMOW C COOTBETCTBYIOLIUM €M YHCIIOM
1 U300pakaTh YKciia TOYKaMU Ha KOOPJIMHATHOW MPSIMOM, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCHTH TOYKH B MPSMOYTOJIBHON CHCTEME KOOPAMHAT ¢ KOOPAWHATAMU ITOU
TOYKHU.

OKpyIJIATh LENbIE YUCIIa U JECATUUHbIE JPOOU, HAXOAUTh TPUOIMIKEHUS YHUCEL.

YucsoBbie 1 OyKBEHHbIE BbIPAKEHMSI

[TonumaTe ¥ ynoTpeONsATh TEPMHUHBI, CBS3aHHBIE C 3aMUCHIO CTENEHU YHUCIA,
HaXxOJUTh KBaJApaT W KyO 4YHCIA, BBIUUCISTH 3HAYEHUSI YHUCJIOBBIX BBIPaKEHUH,
COAEPKAIIUX CTCTICHHU.

[Tonb30BaThCsl MOpU3HAKAMU JEJIMMOCTH, PACKJIaJbIBaTh HaTypajbHBIE YHUCIIA
HAa NPOCTHIE MHOXKHUTEIIH.

IToap30BaThCS MacIITabOM, COCTABIATH IIPOIIOPIIMU U OTHOIICHUSI.

Hcnonb3oBaTth OyKBBI IS OOO3HAUCHHS 4YHCEI IPH 3alMCH MaTeMaTHYCCKHUX
BBIpQKCHUM, COCTABIATh OYKBEHHBIC BBIpAKCHHS M (DOPMYIBI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPOXCHUM, OCYIIIECTRIISIS HEOOXO0MMBIE TTOJICTAHOBKH M IPEOOPa30BaHMS.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTRBA.

Pelenue TeKCTOBBIX 3a/1a4

PemaTe MHOTOIIAroBbI€ TEKCTOBBIE 33a41 aPU(PMETUYECKUM CITIOCOOOM.

Pewars 3amaum, CBA3AaHHBIE C OTHOLICHHWEM, IPONOPLMOHAIBHOCTBIO BEIUYUH,
MPOLIEHTAMH, pelIaTh TPU OCHOBHBIE 3a/1a4u Ha APOOU U MPOLICHTHI.

Pemars 3anaum, comepxanme 3aBUCUMOCTH, CBSI3bIBAOLINE BEJIMYMHBL: CKOPOCTD,
BpEMsI, PACCTOSHHE, LI€HA, KOJHMYECTBO, CTOMMOCTb, IPOU3BOJUTEIIBHOCTb, BpEMH,
o0beMa paboThl, HCMONB3YS apuMeTHUecKue JeHUCTBUS, OLEHKY, NPUKHUIKY,
NOJIb30BATHCS EAUHULIAMHU U3MEPEHUS COOTBETCTBYIOIIUX BEJIUYMH.

CocTaBnsTh OyKBEHHbIE BHIPAKEHUS 110 YCIOBUIO 33a4u.

N3BnekaTs HHPOpPMALIKIO, TPEICTABICHHYIO B TA0OJINIIAX, HA IMHEWHOH, CTOJI0YATOM
WIM  KPYroBOM  JuarpaMMax, HHTEPIPETHUPOBATh  IPEACTABICHHBIE  JAHHBIE,
UCIIOJIb30BaTh JAaHHBIE IPU PEIICHUU 3a1a4.

[TpencrapmsiTe HHPOPMAIUIO C TOMOIIIBIO Ta0JIHII, TMHEHHOW U CTOJIOUATOM TuarpaMm.

Harasignas reomerpust

[IpuBonuTh mpHUMEPBI OOBEKTOB OKPYXKAIOIIETO0 MHpa, HMEKMKUX (Gopmy
M3YYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, IPUMEPHI PaBHBIX
¥ CUMMETPUYHBIX QUTYD.
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N300paxaTh ¢ MOMOILBIO LUPKYJIS, JUHEHKH, TPAHCIOPTHPA HAa HEJIMHOBAHHOMN
U KJIET4aTOM OyMare M3ydeHHbIE IJIOCKHE reoMeTpruueckrue Gurypsl 1 KOH(UTypaluu,
CUMMETPUYHBIEC (PUTYPBI.

[Tonb30BaTbCd TE€OMETPUUYECKUMH MOHITUSAMHU: PAaBEHCTBO (UTYp, CHUMMETpHS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYI0 C CHUMMETPUEWU: OChb CHUMMETPHUH, LEHTP
CUMMETPUH.

HaxoauTek BeIM4YMHBI YTII0B U3MEPEHHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJIaHHOM BEJIMYMHBI, TOJIb30BATHCS MPU PELICHUM 3aad TPaJyCHOM MEpPOW YTIIOB,
pacro3HaBaTh Ha YEPTEkKAX OCTPBIU, IPAMOU, PA3BEPHYTHINA U TYIION YTJIbI.

Bpraucnares  JMHY  JIOMaHOM, IIEPUMETP MHOTOYTOJIBHHKA, I10Jb30BaThCS
€IUHULIAMH W3MEPEHUs JUIMHBI, BBIPAXKATh OJHW €IMHULBI U3MEPEHUS JUIMHBI 4epes3
Ipyrue.

HaxomuTe, HMCcnonp3ys 4epTeKHbIE WHCTPYMEHTBI, PACCTOSHUA: MEXKIAY ABYMS
TOYKaMH, OT TOYKHU 10 NPSIMOH, JUIMHY IIyTH HA KBaIpPaTHOMU CETKE.

BoruucnaTs miomaas Guryp, COCTaBICHHBIX U3 NPSIMOYTOJIbHUKOB, UCIOJIb30BaTh
pa3OueHne Ha  NOPAMOYTrOJIBHUKWA, Ha  paBHble  (QUIYpbl, JOCTPAaUBAHHE
0 TPSAMOYTOJIbHUKA, IIOJb30BaThCA OCHOBHBIMHM EIWHHMIIAMU W3MEPEHUS IUIOIIA/IH,
BBIPaXKaTh OJHU €AMHULIBI U3MEPEHUS IIJIOIIAN Yepe3 APYTHE.

Pacrio3HaBaTh Ha MOJENAX M M300pAKEHUSAX MUPaMHUIy, KOHYC, LMJIUHJIpP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakath Ha KJIeTUaTOl Oymare mpsiMOyTroJIbHBIN TapauieTIeue]l.

Boruncnate 00beM NOpSIMOYTOJIBHOTO Mapaiienenumnena, Ky0a, IoiIb30BaThCs
OCHOBHBIMU €IMHUIIAMU U3MEPEHUS 00BEMA;

Pemlare HecnoxkHbIE 3aJauM  HA HAXOXKJICHHE TEOMETPUUYECKUX BEIMYUH
B IIPAKTUYECKUX CUTYaLHSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HaumenoBanue paznena |Konnaectso OcHoBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YHAIOIIUXCS
(TemnI) Kypca JacoB coJiepKaHue
HarypanbHabie yncna. 43 Hecsatnunas Yurarp, 3aIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YHCIIA;
JlelicTBUs C HATYpAJTIbHBIMU CHUCTEMA CUHCJIEHUS. | MPeAIaraTh M 00CYKIaTh CIIOCOOBI YIIOPSIOUYMBAHUS YHACEL.

qHCJIaMHU

Psin HaTypanbHBIX
YHUCE.
HarypanbHbii ps.
Yucio 0.
Harypanbnbie yncia
Ha KOOPJAMHATHOU
IPSAMOM.
CpaBHeHnue,
OKpPYIJIEHUE

HaTypaJbHBIX YHCEIL.

Apudmerndeckue
JICUCTBUSI

C HATypaJIbHBIMHU
yrciiamu. CBoMcTBa
HYJISI TPU CII0KEHU U
1 YMHOKEHUH,
CBOMCTBA €IWHUIIBI
MIPU YMHOYKEHUHU.

N300paxaTh KOOPAUHATHYIO IPSIMYIO, 0TMEYaTh YKCIIa
TOYKaMH Ha KOOPIAUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccnenoBath CBOMCTBA HATYpAIBHOTO psAna, uncen 0 u 1
IIPU CIIOKEHUH U YMHOXKEHUH.

Hcnoab30BaTh NPaBWIO OKPYTIIEHUS HATYPaJIbHBIX YUCEN.
BoinoiHATH apupmMeTnyecKue AecTBUS C HATyPAIbHBIMU
YUCJIAMH, BBIYMCISATh 3HAYEHUSI YUCIOBBIX BbIPAXKEHUIN

CO CKOOKaMH U 6e3 CKOOOK.

3anuchIBaTh NPOU3BEICHNUE B BUE CTEIICHU, YUTATh
CTENIEHU, HCI0JI1b30BATh TEPMHUHOJIOTHIO (OCHOBaHUE,
MIOKAa3aTellb), BBIYMCIAATH 3HAYCHUS CTECIICHEM.

BbInoHATH NPUKUAKY U OLEHKY 3HAaYE€HUN YUCIIOBBIX
BBIPKECHU, MpeiaraTth U MPUMEHATH PHeMbI IPOBEPKH
BBIYMCIICHUM.

Hcnoab30BaTh NP BIYMCIEHUSIX IEPEMECTUTEIIBHOE

Y COYETATEJIbHOE CBOMCTBA CIIOKEHUS 1 YMHOKEHUS,
pacIpeneauTeIbHOE CBOUCTBO YMHOXKEHHUS; (DOPMYIHPOBATH
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ITepemecTuTenpHOE
M cCOUeTaTeILHOS
CBOMCTBA CJIOKCHMUS
U YMHOXKEHUS,
pacrpeaeauTeabHOe
CBOMCTBO
YMHOKEHHS.
Jenurenun

U KpaTHbIC YUCIIA,
pasioKeHHe Yncia
Ha MHO>KHTEIIH.
Henenue

¢ ocratkoM. [IpocTeie
M COCTaBHBIC YHCIIA.
[Ipu3Haku
JICITUMOCTH Ha 2, 5,
10, 3, 9.

Crenenb

C HaTypaJIbHBIM
TTOKAa3aTeIeM.
YucaoBeie
BBIPAYKCHHUS;
MOPSAOK IEMCTBUM.
Pemmenue TEKCTOBBIX
3aJ1a4d Ha BCE
apudmernueckue

U PUMEHATH MPaBWJIa IPeoOpa30BaHus YUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apr(hMETHUECKUX JICUCTBUH.
HccaenoBaTh 4nCIIOBBIE 3aKOHOMEPHOCTH, BBIABUIATH

1 000CHOBBIBATH T'MIIOTE3bI, (POPMYIUPOBATH 0000 IEHUS
U BBIBOJBI 110 PE3YJIbTaTaM MPOBEACHHOTO UCCIICIOBAHUS.
DopMyJIHPOBATH ONpeeJIeHUs JICIUTENS U KPaTHOIO,
Ha3bIBATh JICJIUTEIIN U KPATHBIE YUCIIA; PACTIO3HABATH
IPOCTHIE U COCTaBHbIC UKCIa; (GOPMYJIUPOBATH

U IPUMEHATH NPU3HAKM JTMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TPOCTHIE
MHOKUTENN; HAXOAMTh OCTATKU OT JICJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKAa3bIBAHUS

O HaTypaJIbHbIX YHCJIAX, MPUBOJAUTH NPUMeEPbI

1 KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHMS U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBars MaTeMaTUu4eCKHe MPeIJI0KEHUS

C IIOMOIIBIO CBA30K «W», KUIIN», «ECIIH. .., TO...».

Pemath TekcTOBbIE 3a/1aun apUDMETHIECKUM CITIOCOOOM,
HCMO0JIb30BATh 3aBUCUMOCTH MEK/ly BEIMUMHAMU (CKOPOCTb,
BpeMsi, paCCTOSIHUE; 1IeHa, KOJIMYeCTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMbBICJIMBATH TEKCT 3a7a4H,
nepegopMyTUpPOBATH YCIOBHUE, H3BIEKATHh HEOOXOUMBIC
JAHHbIC, YCTAHABJIMBATDH 3aBUCHMOCTH MEK1y BEJIMUYMHAMH,
CTPOUTH JIOTUYECKYIO LIEMTOYKY PACCYKIACHUM.
MoaeaupoBarh X0 PELICHUA 3aa41 C HOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBIKECHHUE
Y MOKYTIKH

CXEMbl, TAOIHIIBI.

IIpuBoaUTH, pa3oupaTh, OLEHUBATH PA3TNYHBIC PEIICHNUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

KpuTnuyecku onieHMBAaTh MOJYyYEHHBIN pe3yIbTar,
OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOAUTD OILIMOKH.

Pemars 3a1auu ¢ HOMOI1IbIO ITepedopa BCEX BO3MOKHBIX
BapHAHTOB.

3HAKOMUTBCS C HCTOPHEi pa3BUTHS apUPMETUKU

Har JIIHAaA rCOMCTPHA.
JIMHUM Ha IJIOCKOCTH

12

Touka, nipsmasi,
OTPE30K, JIYyY.
JlomaHas.
N3mepenue miimHbl
OTpE3Ka,
METPUUYECKHUE
CIIMHUIIBI
W3MEpPEHUS JJTUHBI.

OKpy HOCTb U KPYT.

IIpakTnyeckas
pabota
«IlocTpoeHnue y3opa
U3 OKPYKHOCTEN.
Yromn. [psamon,
OCTpBIH, TYIIOU

Y Pa3BEPHYTHIN
yrbl. MI3mepenne

Pacno3naBath Ha yepTexax, pUCYHKax, ONMMCHIBATH,
UCITIOJIb3YsI TEPMUHOJIOTHIO, U M300PaKaTh C IIOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
YTOJ1, JIOMaHYI0, OKPYKHOCTb.

Pacno3naBaTh, NpUBOAUTH NPUMeEPbI O0BEKTOB PEATHLHOTO
MUpa, UMeroIMX (OpMy U3yUYEHHBIX (PUTYp, OLIEHUBATH UX
JIMHEWHBIEC PA3MEPBI.

HNcnonb30BaTh IMHEWKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUISl IOCTPOEHHUS U U3MEPEHHUS: H3MEPATH JUIMHY OTPE3Ka,
BEJINYMHY YIJ1a; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YTOJ,
3aJJaHHOW BEJIMYMHBI; 0TKJIAAbIBATH IUPKYJIEM PABHbIE
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJaHHOTO pajauyca.
N300paxath KOHPUTypaLIMK TEOMETPUUYECKUX (PUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEU HA HEIIMHOBAHHOU

U KJIeT4aToi Oymare; npeaarath, ONUCHIBATH H 00CYKIaTh
CIOCO0BbI, AJTOPUTMbI IOCTPOEHUSI.

Pacno3naBath 1 U300pakaTh Ha HEJIMHOBAHHOM

23



YTJIOB.
[IpaxTrnueckas
pabota
«Iloctpoenune
YIJIOB)»

Y KJIeT4aToi Oymare nmpsiMoi, OCTPBIM, TYIIOH, pa3BepHYTHIMI
YIJIbl; CPABHUBATH YTJIBL.

Bob1uncasiTh JUIMHBI OTPE3KOB, JIOMAHBIX.

IlonnMaTh M MCNOJIB30BATh MPU PELICHUH 32124
3aBHCUMOCTH MEXY €AMHUIIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHMTBHCH C HEMETPUUYECKUMU CUCTEMaMU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUS.
HUccaenoBath hurypsl 1 KOHUTYpAIUU, UCTIONB3YS
U(pPOBBIE peCypChl

OOBIKHOBEHHBIE APOOH

48

HpoOs. [IpaBunbHbIe
Y HEeTIPaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue Apo0ei.
Cnoxxenue

Y BBIUUTAHHUEC
0OBIKHOBEHHBIX
npobeii. CMmenranHas
JpoOb. YMHOXKEHHUE
U JICIICHUC
OOBIKHOBCHHBIX
Jpo0eit; B3auMHO-
oOpaTHbIE TpOOH.
Penienue TeKCTOBBIX
3a7a4, COACpKAIIUX
npobu. OCHOBHBIE

MopeanpoBaTthb B rpadguieckoil, mpeaMeTHon Gpopme,

C IMOMOIIIbIO KOMIIBIOTEPA IMOHATHSA U CBOMCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOU JPOOBIO.

Yurtath U 3aNIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JpOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YHOpAI0YMBaAHUS APOOEH.

N3006paxaTh 0ObIKHOBEHHBIE APOOU TOUKAMHU

Ha KOOPJIMHATHOW MPSAMON; MCII0JIb30BATh KOOPAUHATHYIO
NPSAMYIO 111 CPAaBHEHUS IPOOEH.

P®opMyIMPOBaTh, 3alIUCHIBATH € IOMOLIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM IpoOU; MCMOJB30BATH OCHOBHOE
CBOMCTBO 1po0OHU JIsl COKpaIleHus: JpoOeit 1 MpUBeICHUS
IpoOu K HOBOMY 3HAMEHATEJIO.

IIpeacTaBiasiTh CMENIAHHYIO APOOH B BUJIE HETIPABHIILHON

Y BBIICTIATH LIETYIO YaCTh YMCIIa U3 HEMPABWIBLHOU JpOOH.
BbinosHATHL apudpMeTnyecKkue 1eiicTBUs

¢ OOBIKHOBEHHBIMU IPOOSMU; MPUMEHSATH CBOHCTBA
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3a/1a4M Ha JIPOOH.
[IpumeneHue OykB
JUIS 3aIUCH
MaTeMaTHYECKUX
BBIPAKECHU

Y NIPEJIOKCHU N

apupMETHIECKUX ICUCTBUM TS palliOHAIM3AIlIN
BBIUMCIICHUH.
BbINoJHATH NPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUMH;

NpeaaraTh U IPMMEHSATH NPHeMbl IPOBEPKHU BbIUUCICHUI.

IIpoBoauTH McC/IeIOBAHUA CBOMCTB IpOOEH, ONUpasich

Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C IOMOILBIO
KOMIIBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 1po0siX, MPUBOJAUTH MPUMePbI U KOHTPIPUMEPHL, CTPOUTH
BBICKA3BIBAHMSA U OTPULIAHUS BbICKa3bIBAaHUM.

Pemathb TekcTOBBIE 331a4l, COAEpIKAIIME APOOHBIE JaHHBIE,
Y 33J1a4¥ Ha HAXO0KJICHUE YaCTH LIEJIOT0 U LEIOTr0 MO €ro
4acCTH; BBIABJIATH UX CX0ACTBA U pa3in4usi.
MozaenupoBarh X011 PEMIEHUS 33/1a41 C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTh, pa3duparhb, OECHUBATH PA3JIMYHbBIC PELICHNUS,
3aIIMCH PEILIEHUN TEKCTOBBIX 3a1ay.

Kpuruyecku oneHUBaTh MOJyYEHHBIN pE3yibTaT,
OCYILECTBJISITh CAMOKOHTPOJIb, TPOBEPSIST OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OLIMOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETUKU

Harnsanast reomerpusi.
MHOTOyroJIbHUKH!

10

MHOrOyrojabHUKH.
YeTplpexyroibHUK,
IIPSAIMOYTOJIBHUK,
KBaJpar.
[IpaxTnueckas

OnuceiBaTh, HCNOJIB3YS TEPMUHOJIOTHIO, H300paXKaTh

C MOMOIIIbIO YEPTEHKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH NpUMeEPBHI 0OHEKTOB PEATHLHOTO MUPA, UMEIOIIUX
(dbopMy MHOTOYTOJIbHHKA, TPSIMOYTOJIbHUKA, KBaJIpaTa,
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paboTta
«Iloctpoenune
MPSIMOYTOJIbHUKA

C 33/IaHHBIMU
CTOPOHAMHU

Ha HEJTMHOBAHHOM
Oymarey.
TpeyrosbHUK.
IImomane

U TIEPUMETP
IPSIMOYTOJTbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
IPSIMOYTOJILHUKOB,
€IMHUIIBI
U3MEPEHUs
TUTOIIIA]TH.
[lepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLeHUBATh UX JINHEHHBIE pa3MEpBHI.
BoeI4HCISITh: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHHUKA,
MHOT'OYTOJIbHUKA; IJIOIIAb IPSIMOYIOJIbHHAKA, KBapara.
N300paxkaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIBHBIE

Y TYTIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTpouTthb Ha HEJIMHOBAHHOM U KJIETYAaTOM Oymare KBajpar
Y IIPSAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HcciienoBates cBOMCTBA IPAMOYTOJIBHUAKA, KBAIpaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHMSI, U3MEPEHUS, MOJEIINPOBAHNUS;
CpaBHMBATbh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHHUKA.
KoncTpynpoBats MaTeMaTHYeCKHE NPEAT0KECHUS

C TIOMOILIBIO CBSI30K «HEKOTOPBIID), «ITH000M».
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS

O MHOTOYTOJIbHUKAX, IPUBOAUTHL NIPUMeEpPbI

Y KOHTPIIPUMEDPBL.

HcciienoBats 3aBUCMMOCTD IUJIOIIAIHA KBAApaTa OT JJIMHbI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAAPATHON CETKHU AJISI IOCTPOCHUS
buryp; pa3duBaTh NpIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYphI U3 KBAIPaTOB

U TIPSMOYTOJIbHUKOB U HAXOAUTh UX IJIOLIA/1b, pa30UBaTh
¢burypsl Ha IPSIMOYTOJILHUKH U KBAAPAThl U HAXOIUTh UX
IJIOILA/b.

BripaxaTh BEIMUMHY IUIOMAAN B Pa3JIMYHbIX €IUHULAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATH

U HCIO0JIb30BATH 3ABHCHUMOCTH MEXIy METPUYECKUMU
€IUHULIAMHU U3MEPEHUS TIIOIIA IHN.
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3HaKOMUTHCS ¢ IPUMEPAMU PUMEHEHUsI TUI0IA TN
U TIEPUMETPA B MPAKTUYECKUX CUTYAIUSX.

Pemarts 3agaun 13 peaibHON KU3HU, NPEAIATraTh

H 00CYKIAaTh pa3jiHYHbIe CIIOCO0bI PEIICHUS 3a/1a4

JlecaTuunble qpoou

38

JlecaTnyHas 3aUCh
npobeii. CpaBHEHUE
JECATHYHBIX
pooeii.

JlenicTBus

C JCCATHYHBIMH
JPOOSIMH.
Oxkpyrienue
JECATUYHBIX
JIpOOeH.

Penienune TekCTOBBIX
3a/1a4, CoJIePIKaIInX
npobu. OCHOBHBIE
3a/layu Ha ApooH

IIpeacTaBiasiTh AECATUYHYIO APOOb B BUJIe OOBIKHOBEHHOM,
YHUTATh H 3aNMCHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npeaiararb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSAOUUBAHUS JIECATHYHBIX APOOEH.

N300pakaTh necITUUIHBIC APOOH TOUKAMU HA KOOPIMHATHOM
IIPSAMOM.

BbIABJAATH CX0CTBA M PA3JIUYHUSA NTPABIIT apU(PMETHIECKUX
NEUCTBUM C HATYPAJIbHBIMU YUCIAMH U JECATUYHBIMU
TPOOSIMH, OOBSCHATH UX.

BoInosiHATH apudMeTHIECKHE TSUCTBUS C JeCATHIHBIMH
TPOOSIMH; BBINMOJHATH MPUKHUIAKY M OI€eHKY pe3yJibTaTra
BBIUYHMCIICHUM.

IIpumeHsATH cBOCTBA apuPMETHUECKUX JEHCTBUN

IUIS1 pallMOHAIU3allMA BEIYMCIICHUM.

IIpyMeHATH NPABUJIO OKPYIJIEHUS JICCITUYHBIX TPOOECH.
IIpoBoauTH MCCJIeI0BAHNSI CBOMCTB JECATUYHBIX IPOOEH,
ONUPasCh HAa YHUCIIOBBIC IKCIIEPUMEHTHI (B TOM YHUCIIC

C TOMOIIBIO KOMITBIOTEPA), BHIABUIATH THIIOTE3bI

Y TIPUBOJIUTH UX 0OOCHOBAHUSI.

Pacno3HaBaTh HCTHHHBIC U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIAHKS BBICKA3bIBAHUM.
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Pemathb TekcTOBBIE 3a71a4, COAEpIKAIINE IPOOHBIE JAHHBIE,
Y Ha HaXO0XJCHUE YaCTHU LEJI0TO0 U LIEJIOT0 10 €ro YacTH;
BBIAIBJISITh MX CXOJCTBA U PA3JIN4YM.

MopeanpoBaTh X0/ PELICHUS 3a4a4H C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauThH, pa3déupaTh, OEHUBATH PA3JIMYHBIC PEIICHNUS,
3aMKCH pEeUIEHUI TEKCTOBBIX 3a/1ay.

OnepupoBath IpOOHBIMU YHUCIIAMH B PEATbHBIX KU3HEHHBIX
CUTyalUsIX.

Kpuruvecku oueHUBaTh IOJyYCHHBIN PE3YIbTAT,
OCYLIECTBJISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUThH OLIMOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUSA apUPMETUKU

Harnsannas reomerpusi.
Tena u purypsi
B IPOCTPAHCTBE

MHOrorpaHHuKy.
N3o6paxkenue
MHOTOTPaHHUKOB.
Monenn
IIPOCTPAHCTBEHHBIX
TeJl.
IIpssMOyTOJIBHBIN
napasuiesienunel,
ky0. Pa3zBepTku ky0a
U MapaJijiesienuneaa.
IIpakTnueckas
pabota «Pa3BepTka
KyOay.

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0IeM
MHpe NPSIMOYTOJIbHBIN Mapalienenunea, Kyo,
MHOTOIPAaHHHUKH, ONIMCHIBAThH, HCI0JIb3YS TEPMUHOJIOTHIO,
OLICHMBATh JIMHEHHBIE pa3MEPHI.

IIpuBoauTH NpUMeEPBI 0OHEKTOB PEATHHOTO MUPA, UMEIOLIUX
(dbopMy MHOTOTpaHHUKA, TPSIMOYTOJILHOTO MapajuieenuIea,
KyOa.

N3o00paxarh Ky0 Ha KIeT4aToi Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpSIMOYTOIBHOTO
napajuieienune a, MHOrOrpaHHUKOB, UCTIOJIb3YS MOJIEIIH.
Pacno3naBath u n300paxkaTh pa3BepTKU KyOa

U napajuieenuneaa.

MopenupoBarth Ky0 1 napajuienenunes u3 Oymaru u npoumx
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O6bem ky0a,
PSIMOYTOJIBHOTO
napasuiesenumneia

MaTEpUajoB, 00bACHATH CIIOCO0 MOJIETUPOBAHUS.
Haxoauth n3Mepenusi, BBIMUCJIATD IUI0IIA/(b IOBEPXHOCTH;
00beM Ky0a, MpsMOYTOJIBHOTO Napasliesenuea;
HCCJIe0BATH 3aBUCMMOCTB 00beMa Ky0a OT JIMHBI €T0
peOpa, BBIABUIaTh U 000CHOBBIBATH THIIOTE3Y.
Hao0Juronath 1 IPOBOAUTH AHAJOTUM MEX]Y IOHATUAMHU
oniaan u o0bema, eEpUMeTpa 1 IJIOMAAN IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOT'paHHUKaX, MPUBOAUTH NIPUMeEPHI U KOHTPIIPUMEPHI,
CTPOMTH BbICKA3BIBAHMS U OTPUILIAHUS BbICKA3bIBAHUI.
Pemiats 3a1a4M U3 peasIbHON KU3HU

[ToBTOpEeHuEe 1 0000IICHNE

10

IToBTOpEHUE
OCHOBHBIX IOHATHI
1 METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BbI4uCJIATh 3HAYCHUS BBIPAXKEHHUH, COJIEpIKAITUX
HaTypaJibHbIE YUCJIa, OOBIKHOBEHHBIC U ACCATUYHBIE IpOOH,
BBITIOJIHATH MPE0Opa30BAHMS YHCETT.

Boi0upaTh cniocod cpaBHEHUs YUCEN, BBIUUCIICHHUI,
NPUMEHSITh CBOIiCTBAa apu(METUUECKHUX JCHCTBUN

JUTSL palliOHAIU3ald BEIYMCIICHUM.

OcyuecTBJIATH CAMOKOHTPOJIb BBIITOJIHSAEMBIX JEHCTBUI
Y CaMOIIPOBEPKY PE3YJIbTaTa BBIUYUCICHHN.

Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHSTh
MaTeMaTH4YeCKHe 3HAHUA [IJI PEIICHUS 3a1a4 U3 APYTrux
y4eOHBIX MPEIMETOB.

Pemats 3a1a4u pa3HbIMH CIIOCO0AMM, CPABHUBATH CIIOCOOBI
pelleHUs 33/1a4, BLIOMPATh PAIMOHAJILHBIN CIIOCO0

OBILEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

170
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6 KJIACC

cKk000oK. OKpyTJIeHHE
HaTypaJIbHBIX YUCET.
Jlenurenu u KpaTHbIE
YHCJIa; HanOOJIbIITHI
001U AeNMUTeNh

Y HauMEHbIIIEe
o011iee KpaTHOE.
J1emuMoCTb CyMMBI

U TIPOU3BEICHUSI.
Jlenenne

C OCTaTKOM.
Penrenue TekCcTOBBIX
3a1a4y

Hanmenosanue paznena |KommuecTBo OcHoBHOE OCHOBHBIE BUJIbI JEATENBHOCTH O0YYAIOIINXCS
(TemnI) Kypca JacoB coJiepKaHue
HarypanpHble uncia 30 Apudpmernueckue BoinosHaTh apudMeTnyeckue 1eficTBUA C MHOIO3HAYHBIMU
NENUCTBUSA HaTypaJbHbIMHU YHCIAMHU, HAXOAUTHh 3HAYEHHUS YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIpaXXEHUI cO CKkOOKaMH U 6€3 CKOOOK; BBIYHCIATH
HaTypaJbHBIMU 3HAYEHUS BBIPAKCHUN, COAEPIKAIUX CTEIICHH.
gucnamu. Uucnossle | BbINOJHATH NPUKHIKY M OLEHKY 3HAYEHUI YUCITOBBIX
BBIPAYKEHUS, BBIPKCHUI, IPUMEHSATH IPHEMbI IPOBEPKH pe3yibTaTa.
MOPSIIOK IEHCTBUIA, Hcnonb30BaTh NpH BEIYUCIECHUAX [IEPEMECTUTEIIBHOE
UCIIOJIb30BAaHNE Y COYETATEIbHOE CBOWCTBA CIIOKEHUS U YMHOXKEHUS,

pacrpeeIuTeIbHOE CBOMCTBO YMHOXKEHUS OTHOCUTEIHHO
CJIOKEHUSI, CBOMCTBA apu(METUUYECKUX JCHUCTBUH.
HccsenoBaTh 4KcCiIOBbIE 3aKOHOMEPHOCTH, TPOBOIUTH
YUCJIOBBIE SKCTIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THIOTE3bI.

D®opMyTHPOBATH ONPeeSIeHUs JICIUTENSI U KPaTHOTO,
HauOOJIBIIETO OOIIEr0 AEIUTEIS U HAUMEHBIIIETO O0IIETO
KpPaTHOT0, POCTOTO ¥ COCTABHOTO YHCEIT; UCTIOIb30BaTh 3TH
MOHATHSI TIPU PEILICHUH 3a]1a4.

IIpuMeHsATH aJITOPUTMBI BEIUHUCIIEHUS HAMOOJBIIETO 00I1IEero
JEUTENS U HAaUMEHBIIIEro 00IIeT0 KPaTHOTO IBYX YHCeT,
AJTOPUTM Pa3JIOKEHHUS YKCIia Ha MTPOCThIE MHOXKUTEIH.
HccaenoBathb ycinoBus 1eIUMOCTH Ha 4 U 6.

HccaenoBathb, 00CyK1aTh, (POPMYJIUPOBATH
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U 000CHOBBIBATh BBIBO/I O YCTHOCTHU CYMMBI, IIPOU3BCACHUS:

JIBYX YETHBIX YUCEJ, IBYX HEUETHBIX YUCIIE, YETHOTO
Y HEYETHOTO YHUCETL.

HcciienoBaTh CBOMCTBA JEIMMOCTH CYMMBI U IPOU3BEICHHUS
quced.

IIpuBOAUTH NpUMeEPHI YUCET C 3aJJaHHBIMU CBOMCTBAMH,
Pacno3HaBaTh BePHbIe U HEBEPHbIE YTBEPKICHUS

O CBOMCTBaX YUCEJ, ONPOBEPraTh HEBEPHBIC YTBEPKACHUS

C ITOMOIIbKO KOHTPIIPUMEPOB.

KoncrpynpoBath MaTeMaTu4ecKHe Npeai0KeHUs1

C IOMOIIBIO CBSI30K «I, «HJIN», KECHH. .., TO...».

Pemath TeKCTOBBIE 3a/1auH, BKIIOYAIOIINE TOHSITHUS
JIETUMOCTH, apu(PMETHIECKUM CITIOCOOOM, UCTIOIH30BaTh
nepedop BCeX BO3MOXKHBIX BAPHUAHTOB.

MoaeaunpoBarhb X0 PEIUICHUS 3aa4M C IOMOIIbIO PUCYHKA,
CXEMBI, TAOJINIIBL.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JIUYHBIC PEIICHNUS,
3allMCH PEIIEHUN TEKCTOBBIX 3a/1a4.

Kputudecku oneHMBATh NOJIYYEHHBIN pe3yJIbTaT, HAXOAUTh
OIIUOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIIOBUIO

Harnsgnas reomerpusi.
[IpsiMbIE Ha IITOCKOCTH

[TepnienaukynspHbIe
IpsIMBIE.
[TapamenbHeie
IIPsIMBIE.
Paccrosiaue mexny

Pacno3HaBaTthb Ha yepTekax, pUCYHKaX CIydyad B3aUMHOIO
PAaCMOJIOKEHUS IBYX MPSIMBIX.

N300paxkaTh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYATOW OyMare JIBe IePECEKaArOIIIECs
MpSAMBIE, IBE MAPAIUICIBHBIE TPSMbIE, CTPOUTH MIPSAMYIO,
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JBYMS TOYKaMHU,

OT TOYKH A0 NPSIMOH,
JUIMHA MapupyTa

Ha KBaJPAaTHON CETKE

NEPIECHIUKYISIPHYIO JTaHHOM.

IIpuBoaAUTH MpUMeEPHI TAPAIIETIEHOCTH

Y IEPHEHIUKYJIIPHOCTH NMPSMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX IEPIICHUKYIISIPHBIC

Y [TapaJuIeNIbHbIE CTOPOHBI.

HN300paxaTh MHOTOYTOJIBHUKY C MTAPAJUICITbHBIMH,
NEPIEHANKYJIIPHBIMU CTOPOHAMM.

HaxoauTh paccTosiHuEe MEXIY ABYMsI TOUKaMH, OT TOYKH
JI0 TIPSIMOM, ITIMHY ITyTH HA KBaJAPATHOU CETKE, B TOM YHCIIE
UCIIOJIb3YsI IU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAs
JIpoOb, OCHOBHOE
CBOMCTBO JpooH,
COKpalleHue apooei.
CpaBHeHue

1 YTIOPSIIOYHBAHHE
Tpo0ei.
JlecsTuunbie Tpodu
U METpHYeCKas
cUcCTEMa Mep.
Apudmerndeckue
JEUCTBUSA

¢ OOBIKHOBEHHBIMU
U IeCATUIHBIMHU
JPOOSIMH.
OtHomieHue.

CpaBHMBATH U YIIOPAI0YMBATH IPOOH, BLIOUPATH CIIOCO0
CpaBHEHHUS IpOOeH.

IIpeacraBasiTh AeCATUYHBIC APOOH B BUE OOBIKHOBEHHBIX
JpoOeit 1 0OBIKHOBEHHBIE B BUJIE IECATUYHBIX, MCMOJb30BATH
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpPaBHEHUH, MPU BHIUUCIICHUSIX.

Hcnoan3oBarth AecaTUUHBIC 1poOU TTpU TpeoOpa3oBaHUU
BEJIMYUH B METPUUECKON CUCTEME MED.

BoinoiHATH apudmMeTnyecKue 1eCTBUs

C OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.

BbI4UCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOU, BHITOTHATh
npeodpa3oBaHus poOeH, BLIOMPATh COCO0, MPUMEHSTH
CBOiicTBa apU(PMETUICCKUX JCHCTBUMN JIs1 pallOHATN3aIlAN
BBIUYKCJICHUN.

CocTaBasiTb OTHOUIEHUS U TPONIOPLHUH, HAXOAUTH
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JleneHne B JaHHOM
OTHOIIICHUM.
Macura0,
MPOTOPIUSL.
[TonsTHe mporeHTa.
Brraucnenue
MPOLICHTA

OT BEJIUMYHHBI

Y BEJIMYHMHBI T10 €€
MPOIICHTY.

Pemenue TeKCTOBBIX
3a7a4, CoAepKaIIux
JPOOU ¥ TPOIEHTHI.
[IpakTuueckas
pabota «OTHOIICHUE
JUTUHBI OKPYKHOCTH
K €€ IUaMeTPy»

OTHOUIEHUE BEJIMYUH, JICJTUTh BEJIMUYMHY B JAHHOM
OTHOIICHUHU.

HaxoanTs 3KcnepuMeHTAIbHBIM IIyTeM OTHOIICHHE JJIMHbI
OKPYXHOCTH K €€ IUAMETPY.

HNurepnpernpoBarh MacmTad Kak OTHOILICHUE BETUYHH,
HAXOMTh MacIlITa0 IIaHa, KapThl U BBIYUCIIATH PACCTOSHUS,
UCIIOJIB3YS MacIlTao.

OO0BbSACHATB, UTO TAKOE MPOLEHT, YIOTPEOIATH 000POTHI peun
CO CIIOBOM «IIPOLICHTY.

BoipakaTh poLeHTHI B Ipo0SX U JpOOH B MPOIIEHTAX,
OTHOULIEHUE JIBYX BEJIUYMH B IIPOLECHTAX.

BbI4ucJIATH IPOLICHT OT YHCIIA U YHCIIO IO €T0 MPOLEHTY.
OKpyrasith 1poOu U MPOIEHTHI, HAXOAUTh MPUOTHKCHUS
quCell.

PemaTh 3a1a44 Ha 4acTH, IPOLIEHTHI, MPOTIOPLIMH,

Ha HaxoXJeHue ApoOu (MPOLIEHTa) OT BEIMYMHBI U BETUUHHBI
o ee ApoOu (TIpoLeHTyY), ApoOu (MPOIEHTA), KOTOPHIN
COCTABJISIET OJJHA BEJIMYHMHA OT APYTOM.

IIpuBoauTH, pa3déupaTh, OLEHUBATH PA3JIMYHBIC PEILICHNUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

N3BiaexkaTs nHGOpMALUIO 13 TAOJIUIl U TUATPAMM,
UHTEPIIPETUPOBATH TAOIUYHbIE JAHHbBIE, ONPEICIISTh
HauOoJIbIlIee U HAUMEHbILIEE U3 MTPEICTABICHHBIX JAHHBIX

Harnsanas reomerpus.
Cummerpus

OceBas cummeTpusl.
LlenTpanbhHas

Pacno3HaBaTth Ha uepTexax U U300paXeHHUIX, H300pakaTh
OT PyKH, CTPOUTH C IIOMOIIBI0 HHCTPYMEHTOB QUTYpPY
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CUMMETPHUSL.
[TocTpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabota «OceBas
CUMMETPUS.
Cummerpus

B [IPOCTPAHCTBE

(OTpe30K, JTOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
OKPYHOCTb ), CAMMETPHUYHYIO JAaHHON OTHOCUTEJIEHO
IPSAMOU, TOYKHU.

HaxoanTs npuMepbl CHMMETPUN B OKPYKAIOIIEM MUPE.
MopenupoBarthb 13 Oymaru a8e GUrypbl, CHAMMETPUYHbIE
OTHOCUTEJIBHO NPSIMON; KOHCTPYMPOBATh FEOMETPUYECKHE
KOH(UTypaluu, UCIOIb3ysl CBOMCTBO CUMMETPHH, B TOM
YHCIIe C TOMOIIBIO HU(POBBIX PECYPCOB.

HccaenoBath CBOIICTBA U3YUYEHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpPHEM, HCIOb3YS SKCIEPUMEHT, HAOI0ICHUE,
MOJIEJIUPOBaHUE.

O00CHOBBIBATD, ONIPOBEPraTh C IOMOIILI0O KOHTPIIPUMEPOB
YTBEPKJICHUSI O CHMMETpUU QUryp

Boipaxxenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aIMCH
MaTEMaTUYECKUX
BBIPAKECHUU

Y IIPEJIOKEHU .
byksennsie
BBIPAKCHUS

Y YUCJIOBBIE
IIO/ICTAHOBKH.
bykBeHHbIE
paBEHCTBa,
HAaxO0JICHUE

Hcnoan3oBaTh 0yKBBI 7151 0003HAYEHUS YMCE, IPU 3aITUCU
MaTeMaTHYECKUX YTBEP)KIIEHUH, COCTaBISITh OYKBEHHbBIE
BBIPAKEHHUSI 110 YCIIOBUIO 3aa4H.

HccnenoBaTh HECIIOKHBIE YHCIOBBIE 3AKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJISl UX 3aIHCH.

Bb1uncjasaTs uncnoBoe 3HaYeHne OYKBEHHOTO BBIPAYKEHUS
MPH 33J]aHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIAIN
NPSMOYTOJIBHHUKA, KBAAPATa; JJIMHBI OKPY’KHOCTH, IIJIOIAN
KpyTa; BHINOJIHATH BHIYMCJIEHHS 110 3TUM (HOpMYJIaM.
CocrtaBisTh Gpopmyibl, BEIpAXKaOUINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHHE; LICHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTEINLHOCTh, BpeMsl, 00beM
KOMITOHEHTA. pabOThI; BHIMOJHATH BEIYUCIICHUS 110 3TUM (hopMyiam.
DopmyIibl HaxoanTh HeM3BECTHBIN KOMIIOHEHT apU(PMETUIECKOTO
NEeNUCTBUS
Harnsignas reomerpus. 14 YeTpIpexyrojibHUK, N3006paxaTh Ha HEJIMHOBAHHOM U KJIeTYaTOM Oymare
@urypsl Ha INIOCKOCTH IPUMEPBI C MCIOJIb30BAHUEM YEPTEHKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIbHUKOB. | YETBIPEXYTOJIbHUKH C 3aJaHHBIMU CBOMCTBAMMU:
[IpsmMoOyronbHUK, C MapaJJICTbHBIMU, IEPIICHANKYJIIPHBIMU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOpPOH, YTJIOB,
JTMaroHalieH.
N3smepenue yrios.
Bunnr
TPEYTOJIbHUKOB.
[TepumeTtp
MHOTOYTOJIbHUKA.
[Tnomans puryps.
Popmyibl
nepuMeTpa

U TUIOIIAIH
MPSIMOYTOJILHUKA.
[Tpubnmxennoe

HN3MCPCHUC ILIOIIAaAn

uryp.
[IpakTrueckas

CTOPOHAaMHU, MPSMBIMU YTJIAMHU U JIP., PABHOOEIPEHHBI
TPEYTrOJIbHUK.

Ilpensnaratb u 00CyX1aTh CIOCO0BI, AJITOPUTMBI
IIOCTPOCHHSI.

HccnenoBarth, UCONb3Ys SKCIIEPUMEHT, HAOJIOIEHUE,
MOJICJIMPOBAHUE, CBOICTBA NPAMOYTOJIbLHUKA, KBaJIpaTa,
pa30uBaTh Ha TPEYTOJIbHUKU.

O00CHOBBIBATH, ONIPOBEPTATH C TOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJICHUSI O IPSIMOYTOJIbHUKE, KBaJpaTe, pacno3HaABaTh
BEPHBIE U HEBEPHBIE YTBEPKIACHUS.

N3mepsaTh ¥ CTPOUTH C TOMOUIBIO TPAHCTIOPTUPA YTJIBI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
Pacno3HaBaTh OCTpPbIC, IPAMbIE, TYIIbIEC, PA3BEPHYTHIE YIJIbI.
Pacno3naBathb, M300paxkaTh OCTPOYTOJIbHBIH,
IPSIMOYTOJIbHBIH, TYHOYTOJIbHBIN, pABHOOEIPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIBHUKHU.

BopI4ucasiTh NEpUMETP MHOTOYTOJIbHUKA, [JIOIIA/b

35



pabota «ITnomanp
KpyTa»

MHOT'OYTOJIbHUKA pa30MeHNEM Ha MPSIMOYTOJIbHUKH,

Ha paBHbIC (DUTYPBI, UCTIOJIB30BATh METPUUECKUE STUHUIIBI
M3MEPEHUS JIJTUHBI U TUIOIIAIH.

Hcnoab30BaTh NpudIMKEHHOE U3MepeHue JJINH

Y TUJIOIIA/IeH Ha KjeT4aTo Oymare, mpuOIMKeHHOE
HM3MEpPEHUE JJTMHBI OKPYKHOCTH, TUIOIIAAN Kpyra

[looXXuTENBHBIE
Y OTPUIIATEIIbHBIC YUCIIA

40

Llenbie yucna.
Monayns yucna,
reoMeTpuyeckas
WHTEpIpeTarus
Moyt HucmoBsbie
MIPOMEKYTKHU.
ITomoxuTenpHBIE

Y OTpHULIATEIbHbIC
yucia. CpaBHEHHE
ITOJIOKUTEIIBHBIX

Y OTPHULIATEIBHBIX
YHCEI.
Apudmernueckue
JICHCTBUSA

C TTOJIOKUTEIIHbHBIMU
U OTpHUIATEIbHBIMU
YHUCIIaMH.

Pemenune TeKCTOBBIX
3aJ1a4

IIpuBoaAUTH NPUMeEPBI UCIIOIB30BAHUA B PEAIBHOM JKU3HU
MIOJIOXKUTENBHBIX U OTPULIATENBHBIX YHACEIL.

HN300paxath 1ebie YUCa, MOJ0KUTEIbHBIE

Y OTPULIATEIIbHBIEC YMCIIa TOYKAMH Ha YUCIIOBOM ITPSIMOIA,
HCIO0JIb30BATh YHCIOBYIO MPAMYIO JJIsI CDABHEHHS YU CEIL.
IIpyMeHATH IpaBUJIa CPAaBHEHUS, YIIOPSAA0YMBATH LEJIbIC
YKCIIa; HAXOAUTh MOYJIb YHUCIIA.

D®opMyJIHPOBATH NPABUJIA BEIYUCIEHUS C ITOJOKUTEIBHBIMU
Y OTPULIATEIbHBIMU YUCIAMU, HAXOAUTH 3HAYCHUA
YUCJIOBBIX BBIPAKEHUM, COAEPKAIIUX NEUCTBUA

C MOJIOKUTENBHBIMU M OTPULATEIbHBIMA YUCIAMHU.
IIpyMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS

JUTsl IpeoOpa3oBaHusl CyMM U MPOU3BEICHUM
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HpCI[CTaBJ'ICHI/IC JaHHBIX

[IpsimoyrosibHas
cucTteMa KoopAuHaT
Ha IJIOCKOCTH.
Koopannate! Touku
Ha IJIOCKOCTH,
abciucca

U OpJIMHATA.
Cronbuatsie

U KpYTOBBIE
JUarpaMmel.
[IpakTrueckas
pabora «Iloctpoenue
JTuarpaMmm».
Pemenne TekCTOBBIX
3aj1a4, CoaepKaInx
JAHHBIE,
MPEICTABJICHHbBIC

B Ta0IMIIaX

U Ha JuarpaMmmax

OO0BIACHATH M HJLUIICTPUPOBATH MOHATHE IPSIMOYTOIBHON
CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BaATh
TEPMHUHOJIOTHIO; CTPOUTh HA KOOPAUHATHOMN MJIOCKOCTH
TOYKHU U QUTYPHI 110 33JJaHHBIM KOOpJIWHATAM, HAXOAUTh
KOOPAMHATHI TOYEK.

Yurtath cTOa0YaThIE U KPYTOBBIC TUATPAMMBI;
HHTEPNPEeTUPOBATH JIAHHBIC; CTPOUTH CTOJIOYATHIC
JIAarpaMMbl.

Hcnonb3oBaTh HHPOPMALUIO, ITPEACTABICHHYIO

B Ta0OJIMIIaX, HAa AUarpaMMax JijIsl pelieHusl TeKCTOBBIX 3a/1a4
Y 337124 U3 peajbHOW KU3HU

Harnsgnas reometpust.
@urypsl B IPOCTPAHCTBE

IIpssMOyTONBHBIN
napasiesienune],
KyO, mpu3ma,
nUpaMua, KOHyC,
LWIMHJD, H1ap

u cdepa.
N3o06paxxenue

Pacno3naBaTth Ha yepTexax, pUCyHKax, OMUCHIBATH
nupamuay, Ipu3My, HHWIAHIP, KOHYC, IIap, H300pakaTh X
OT PYKH, MOJEJIMPOBATH 13 OyMaru, miacTUJINHA, TPOBOJIOKH
U 1p.

IIpuBoauTH NpUMeEPbI 00BEKTOB OKPYIKAIOIIETO MUPA,
UMEIOIMX (POPMBbI HA3BAaHHBIX TE.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIKUHA, peOpO, TPaHb,
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IPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BepTOK
MHOTOTPaHHHUKOB,
UIMHAPA U KOHYCA.
[IpakTrueckas
paborta «Coznanue
MOJIeTEN
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue o0beMa;
€IMHUIIBI H3MEPEHUS
oobema. O0bemM
PSIMOYTOJIBHOTO
napajureseure/a,
Ky0a, popMyibl
o0bema

OCHOBAHHUE, BBICOTA, PAJINYC U IUAMETP, Pa3BEPTKA.
N3yuarts, HCN0JIb3Ys SKCIIEPUMEHT, HA0II0/ICHUE, U3MEPEHHUE,
MO/JICJIMPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, H ONHUCHIBATH
CBONCTBA HA3BaHHBIX TEJ, BHIAABJIATH CXOJCTBA

U Pa3JIMYMs: MEXKy MUPAMHUION U TPU3MOM; MEXKITY
HWIMHAPOM, KOHYCOM H IIapOM.

Pacno3naBaTth pa3zBepTKu Napasiesenurneia, Kyoa, mpu3Mbl,
MAPaMUJIbl, KOHYCA, HUJIUHAPA; KOHCTPYUPOBATh JaHHBIE
TEeJIa U3 Pa3BEPTOK, CO3/1aBATh UX MOJICIIH.

Co31aBath MoJ1eJIM IPOCTPAHCTBEHHBIX GUTYp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.)

N3mepsaTh HA MoJesIX: ITTMHBI peOep MHOTOIPAHHUKOB,
JAaMETp 1apa.

BoiBoauthb popmyiiy ooObema mpsiMOyToJIbHOTO
napasuiesienuIea.

Boruuncjasars no gpopmysiaMm: 00beM MPSIMOYTOIBHOTO
napasuiesienunesa, Kyoa; uCroiab30BaTh €AMHUIIBI U3MEPECHUS
o0beMa; BBIYMCIATHL 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
MapAJICTICIUIIECIOB; PelIaTh 3a1a41 C PEAJIbHBIMU TaHHBIMU

[ToBTOpEeHue, 06001ICHHE,
cHCTEMAaTH3aIHs

20

IToBTOpEHue
OCHOBHBIX HOHSITHM
Y METOJIOB KYPCOB
5 u 6 KJ1accoB,
000011IeH1E

BeruncasaTh 3Ha4eHNs BBIPAKCHUN, COAEPIKALLUX
HaTypaJbHbIE, LENbIE, TOJI0KUTEIbHBIE U OTPULIATEIbHBIC
qKciia, OOBIKHOBEHHBIE U AECSITUUHBIE APOOU, BBIMOIHSITD
peoOpa30BaHUsI YUCEIT U BBIPAYKCHUI.

BriOupaTh cioco0 cCpaBHEHUS YK CEI, BHIYUCICHHM,
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U CUCTEMATHU3ALU
3HAaHUU

NPUMEHSITh CBOMCTBA apu(PMETUUCCKUX JeHCTBUI

JUISL pallMOHAIN3alMU BEIYUCIEHUN.

Pemarts 3agaum u3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [IJIs PEMICHUS 3a/1a4 U3 JPYTUX
IIPEAMETOB.

Pemarts 3a1a4u pa3HbIMH C1IOCO0aMH, CPABHUBATD,
BbBIOMPATH CNIOCOOBI PEMICHUS 3aa4H.

OcyecTBJIATH CAMOKOHTPOJIb BBITOIHAEMBIX JEHCTBUI
Y CaMOIIPOBEPKY PE3YJIbTaTa BBIYNCICHUM

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

170
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PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HHOACHUTEJIBHASA 3AIINCKA

AnreOpa sIBIII€TCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa oOecrneuynBaeT H3y4YeHUE APYTHX JAUCIMIUIMH, KaK €CTECTBEHHO-HAy4HOTrO, TakK
U TYMaHUTApPHOTO IIMKIIOB, €€ OCBOCHUE HEOOXOJUMO JUIsl TIPOJOJIKEHUSI 00pa30BaHUs
U B IOBCEIHEBHOM >KM3HHU. Pa3zBuTHe y 0O0ydyalommxcs HAy4YHBIX MPEACTABICHUN
O MPOUCXOXKICHUU U CYIIHOCTU ajreOpandeckux aOCTpakiMii, crnocode OTpakKeHHs
MaTEMaTUYECKONM HAyKOW SBJICHUH M TPOIECCOB B MPUPOJIE U OOIIEeCTBE, POJIU
MaTEMaTUYECKOT0 MOJICIIMPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUSI M KAueCTB MBIIUICHUS, HEOOXOIMMBIX
JUTSI afanTaluy B COBpeMEHHOM 1 poBoM ob1iecTBe. 3yuenune anredpel odbecreunBaet
pa3BUTHE yMEHUs HaOI0JaTh, CpPaBHMBAaTh, HAXOJUTh 3aKOHOMEPHOCTHU, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOM
JIEUCTBUS W BBIBOJBI, (OpMYNIHpPOBaTh yTBepxkAcHUs. OCBOGHHE Kypca aireopsbl
o0OecreunBaeT pa3BUTUE JIOTMUECKOTO MBIIUICHUS OOYYalOIIMXCA: OHU HCIONb3YIOT
JNEAYKTUBHbIE ¥ WHAYKTHBHBIE pacCyXJCHHs, 0000IIeHne W KOHKPETHU3AIHIO,
abcTparupoBanue u aHajgoruto. O0ydeHue aiareOpe npeanoiaraeT 3HaYUTENbHBIA 00beM
CaMOCTOSITENIbHON JIEATETLHOCTH 00YyJaronuXxcsi, MO3TOMY CaMOCTOSITEIbHOE PEIICHUE
3a/1ay SIBJISIETCA peann3alueit esTeIbHOCTHOTO MIPUHITUIIA O0yUCHHUS.

B crpykType mporpammbl yueOHOTO Kypca «Amiredpa» Ijisi OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COACPKATEIHHO-METOMUYECKUE JIUHUU:
«Hucna v BBIYUCTCHUSY, «AJTeOpandecKue BEIPOKEHU, «Y pABHEHUS 1 HEPABEHCTBAY,
«Dynkum». Kaxnasd u3 3TUX COAEPXKATEIBbHO-METOAUYECKUX JIMHHUM pPa3BUBACTCA
Ha MPOTSKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJICHCTBYS C JIPYTUMH €0 JTUHUSMH.
B xone u3ydenus: yaeOHOTO Kypca o0yqaromumMcs IPUXOAUTCS JJOTUUECKU PaCcCyX1aTh,
HCTIONB30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3W ¢ ATUM B MNporpammy
y4eOHOro Kypca «Anredpa» BKIOUYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX pazjeliax MaTeMaTH4YeCKoro oOpa30BaHUS M CIOCOOCTBYIOIIWE
OBJIAJCHUIO OOYYaIOIIMMHUCSI OCHOB YHUBEPCAJIHHOTO MAaTEMaTUYECKOTO  S3bIKa.
ConepxaTeabHON U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca « Asredopay sIBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHUM «YKCIa U BRIYUCICHUS» CIIYKUT OCHOBOM ISl TaJIbHEHIIIETO
U3Y4YEHUs] MAaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO Yy OOYYArOUIUXCSA JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHS TIOJIb30BAaThCS ~ QJIrOPUTMaMM, a TaKKe
NPUOOPETEHUIO TPAKTUUYECKUX HABBIKOB, HEOOXOAMUMBIX ISl MOBCEAHEBHOW >KU3HH.
Pa3BuTHe TOHATHS O 4YMCIE€ HAa YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUsl CBA3aHO
C palMOHAJILHBIMU U HMPPAlMOHAIBHBIMU YUCIaMHU, (DOPMUPOBAHUEM MIPEICTABICHUN
O JEUCTBUTEIBLHOM 4YHCJEe. 3aBeplIeHHWE OCBOEHHUS YHCIOBOM JIMHUM OTHECEHO
K cpelHeMy 00111eMy 00pa3oBaHUIO.
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ConepxaHue JBYyX alreOpanyeckux JUHUH — «AnreOpandyeckue BBIPAKEHUS
U «YpaBHEHHS U HEPABEHCTBAa» CIIOCOOCTBYET (HOPMHUPOBAHHUIO Yy OOYyUYaIOIIMUXCS
MaTEMaTUYECKOro anmnapara, HEOOXOUMOTO JIJIsl pEIICHUS 3a/1a4 MaTeMaTHUKH, CMEKHBIX
NPEeIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOTO 0011€ro
oOpa3zoBaHus Y4eOHBI MaTepuai TPyNmUpyeTcss BOKPYT PAlMOHAIbHBIX BBIPAKECHHM.
AnreOpa JeMOHCTpUpPYET 3HAUYEHHE MaTEeMaTUKU KakK s3blKa ISl TOCTPOEHUS
MaTEeMaTUYECKUX MOJIeIeH, OTMCAHMSI POIIECCOB U SIBJICHUH peanbHOro Mupa. B 3amaun
oOyueHus anreOpe BXOAAT TakKe JalIbHENIee pa3BUTHE aJITOPUTMUYECKOTO MBIIIUICHHUS,
HE0OXOIUMOIr0o, B YaCTHOCTH, JII OCBOCHHUS Kypca HH(POPMATUKH, U OBJAJICHUE
HaBbIKAMHM  JIEYKTUBHBIX paccyxaeHuil. IlpeoOpa3zoBanue CHUMBOJBHBIX (QopM
CHOCOOCTBYET pa3BUTHIO BOOOPAKEHUS, CIOCOOHOCTEH K  MaTeMaTUYeCKOMY
TBOPYECTBY.

Conepxanue (QyHKIIMOHAIBHO-TpaQUUECKON JIMHUM HAIEJICHO Ha TMOJIy4YeHUe
oOyJaronMMucss 3HaHUM O (QYHKIHUSAX Kak BaKHEWIEW MaTeMaTHU4ecKOW MOAeNr
JUISL OMHMCAaHMSI M UCCIIEIOBAHUS PAa3HOOOPA3HBIX IMPOIIECCOB M SIBICHUN B MPUPOJIC
u oOuiectBe. M3yueHne maTtepuana criocoOOCTBYET Pa3BUTHUIO Y OOYYarOIIMXCS YMEHMS
UCIIOJIb30BATh PA3JIMUHBIC BBIPA3UTEIIbHBIEC CPEJICTBA S3bIKA MATEMATUKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, TpaduuecKkre, BHOCUT BKJIAJ] B (POPMUPOBAHUE MIPEACTABICHHUM O POJIU
MaTEMaTUKH B Pa3BUTUU IIUBUIIU3AINH U KYJIbTYPHI.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kjlaccax M3y4aeTcs y4eOHBIN Kypc «Anredpay,
KOTOPBIM  BKJIIOUAET CIEAYIOIIME OCHOBHBIE pas3ienbl coiepxaHus: «Ywucna
U BBIYHCICHUS), «ANTreOpanueckrue BBIPAXKECHUS», «YPaBHEHUS M HEPaBEHCTBaY,
«DYyHKIHW.

OOmiee 4YKMCIO YacoB, PEKOMEHJIOBAHHBIX JJIs HW3Y4YeHHMs] Yy4eOHOro Kypca
«Anredpa», — 306 yacoB: B 7 kiacce — 102 yaca (3 yaca B Hezielnwo), B 8 Kjacce —
102 gaca (3 yaca B Hezenio), B 9 kimacce — 102 yaca (3 yaca B HezIelo).

COILEPKXAHUE OBYYEHUA

7 KITACC
Yuciia v BBIYUCTICHUS

JpoOu 0OBIKHOBEHHBIC U JIECATUYHBIE, TIEPEX0] OT OAHOU (HOPMBI 3armucu APOOei
K apyroil. IloHsiTue palMOHANIBHOTO 4YHUCJA, 3alUCh, CPAaBHEHUE, YHOPSAOYHMBAHUE
palMOHANBHBIX 4YHCENl. ApudMeTnueckue ACHCTBUS C palMOHAIBHBIMU YHCIAMHU.
Pemenue 3amay u3 peaibHON MPAKTUKH HA YaCTH, HAa IPOOU.

Cremenb C HaTypaJbHBIM TIOKa3aTelieM: OIpeaesieHne, MpeoOpa3oBaHue
BBIPDOKCHHI HA OCHOBE OMpEEICHHS, 3aMuch OONbIMMX uwnced. [IpoleHThl, 3ammch
MPOIICHTOB B BHJE ApOOM W JpoOU B BHAE NPOILEHTOB. Tpu OCHOBHBIC 3a/layu
HA NPOLIEHTHI, PEUIEHUE 3a/1a4 U3 PEATbHOU MPAKTHKH.

[IpruMeHeHnEe TTPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOYKUTENIM HATYpalbHBIX
quced.

PeanbHble 3aBUCMMOCTH, B TOM YHCIIE MpAMasi U 00paTHask IPONOPLUHUOHATILHOCTH.
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AJsire0OpanyecKue BbIPasKeHUsI

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUSA C IEpEeMEHHOW. JlomycTumeblie
3Ha4YeHUs1 NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMHU B BHJIE
dopmynel. Beruncnenuss mo ¢opmynam. [IpeoOpazoBanue OyKBEHHBIX BBIPAKECHUIA,
TOXKJIECTBEHHO PaBHbIC BBIPAXKEHUS, MPaBUiIa MPEoOPa30BaHUI CyMM U MPOU3BEICHUI,
MpaBHUJIa PACKPBITHS CKOOOK M MPUBEACHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHN C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl u MHoOrowieHbl. CreneHb MHorouseHa. Clio)kKeHHE, BBIYMTAHUE,
YMHOKE€HHE MHOIOWIeHOB. (DOPMyJbl COKPALIEHHOTO YMHOXEHHUS: KBaJApaT CYMMBI
U KBagpaT pasHocTH. Popmyrna pa3sHOCTH KBaaparoB. PasznokeHue MHOTOWICHOB
Ha MHOYKUTEJIN.

YpaBHeHUS ¥ HEPAaBEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHUs, TMpaBWiia NpeoOpa3oBaHUs ypaBHEHHS,
PaBHOCUIIBHOCTDH YPaBHEHUU.

JIuHeHOEe ypaBHEHUE C OJTHOW IIEPEMEHHON, YMCIIO KOPHEW JIMHEMHOIO YpaBHEHU,
pelIeHue JIMHENHBIX YypaBHEHUN. (COCTaBIECHHUE YPABHEHUW 10 YCJIOBUIO 3a/IauH.
Pemenne TEKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.

JluneitHoe ypaBHEHHE C JIByMs NepeMeHHbIMH U ero rpadux. Cucrema IByX
JUHEHHBIX YpaBHEHUHN C IBYMs TIepeMeHHbIMU. Penienne cuctemM ypaBHEHUI CriOCOOOM
IIOACTAaHOBKHU. [ [prMepsI pelieHus: TEKCTOBBIX 337a4 C IIOMOILIBI CUCTEM YPaBHEHUM.

DOYyHKIUHA

Koopannara Touku Ha npsimon. YuciioBble npoMeXyTKu. PaccTosiHue mex 1y 1Byms
TOYKaMHU KOOPJIAWHATHOW MPSAMO.

[IpsmoyrosbHas cucteMa koopauHat, ocu Ox u Oy. AGcuucca U opJIuHaTa TOYKU
Ha KOOpAMHATHOW 1uiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UrteHue
rpadukoB peanbHbIx 3aBucuMocTel. [lonarue gynkuuu. I'padpux pynkunu. CBoiicTBa
bynkuui. Jluneitnas dyukuus, ee rpaduk. ['papuk ynkmuu y = |x|. I'paduueckoe
pELICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUMN.

8 KJIACC
Yucsia 1 BbIYUCICHUS

KBagpartseiit kopers u3 yncia. [lonstue 00 nppamnronaasHoM dnciie. JleciTHaHbIe
NpUOIMDKEHUST UpPpAMOHAIBHBIX uKcen. CBoilcTBa apuMETHUYECKHX KBaJIpaTHBIX
KOpHEW M UX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAXKEHUM U BBIUUCICHUSIM.
JlenCTBUTENIBHBIE YHCIIA.

Crenens c 1eNbIM MOKa3aTesieM U ee cBoricTBa. CTaH1apTHas 3alMCh YUCIa.

AJiredpanyecKkue BbIpaKeHUs
KBampaTHblii TpexuieH, pa3fioK€HHE KBaJApPaTHOTO TpeXdujeHa Ha MHOXXHUTEIH.
Anrebpandeckas apoob. OCHOBHOE CBOMCTBO anredpandeckoit apodu. CroxxeHue,
BBIYMTAHKUE, YMHOXKEHUE, JIeJICHUE anreOpandyeckux apooei. PalimonanbHbie BIpaXKeHUS
U UX IpeoOpa3oBaHue.
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YpaBHeHUA U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMysia KOpHEW KBaJIpaTHOTO ypaBHEHMs. Teopema
Buera. Pemienue ypaBHEeHMM, CBOIAIIMXCS K JIMHEWHBIM M KBagpaTHbIM. [Ipocrenimme
IpOOHO-pallMOHANIFHBIE YPABHEHUS.

I'padmyeckass uHTEpHpeTanusi ypaBHEHMHA C JByMsl INEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPABHEHUH C ABYMs IEpEMEHHBIMU. [ [pruMephI peleHnst CHCTEM HEJTMHEUHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

Petienne TEKCTOBBIX 3a/1a4 aareOpandyeckuM criocoooMm.

HucnmoBble HEpABEHCTBA U HMX CBOMCTBA. HepaBEeHCTBO C OJHOW INEPEMEHHOM.
PaBHOCHJIBHOCTH HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OAHON nepeMeHHOU. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DYyHKUNH

[lonsitne ¢ynkumu. OOmacTh OnpeneneHuss U MHOKECTBO 3HAYEHUU (DYyHKIUU.
CnocoObl 3a1aHus PYHKITHIA.

I'padux pynkuuu. Urenue cBoiicTB PpyHKmM 1o ee rpaduky. [Ipumeps! rpagukos
(YHKIMI, OTpa)xkaroluX peajbHble IPOLECCHI.

@OYHKIMHU, ONUCHIBAIOLIUE MPSAMYIO K 00paTHYIO MPONOPLIUOHAIbHBIE 3aBUCUMOCTH,
nx rpaduxu. OyHkuuu y = x%, y = x°, y =Vx, y=|x|. I'paduueckoe perieHne ypaBHEHUi
Y CUCTEM YPaBHEHH.

9 KITACC
Yucsia v BbIYUCICHUSA

PanponanbHple 4yKcna, WppalUMOHANBHBIE YHCTIA, KOHEYHbIE W OECKOHEYHbIE
JecATUYHbIE TpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, IEUCTBUTENbHBIE YHCIIa KAK
OeCKOHEYHbIE JECATHYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCENI U KOOPAUHATHOU IIPSMOU.

CpaBHeHHE IEHCTBUTEIBHBIX YACEN, ApUPMETUUECKUE JEUCTBUS C ACUCTBUTELHBIMU
YUCIIAMHU.

Pa3smepbl  0OBEKTOB  OKpY’XKAIOLIErO0  MHpa, JUIMTEIBHOCTH  IPOILIECCOB
B OKPYXKaIOIEM MUDE.

[TpuOnmkeHHOe 3HAa4YeHHE BEJIMYMHBI, TOYHOCTh MpuOImkeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIYNCICHUM.

YpaBHeHUS ¥ HEPABEHCTBA

JImuneriHoe ypaBHeHHE. PemieHue ypaBHEHHM, CBOJAIIMXCS K JIMHEHHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOASIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHHs ypaBHEHUN TPETbEd W 4YETBEPTOU
CTEIIEHEW Pa3JI0)KEHUEM HA MHOXKHUTEIIN.

Pemenune npoOHO-pallMOHANBHBIX ypaBHEHMH. PelneHne TEKCTOBBIX 3ajad
anredpan4eckuM METOI0M.
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YpaBHeHue c JByMs NEpeMEHHbIMU M ero rpaduk. PemieHue cucrem IByX
JIMHEHHBIX YPABHEHUH C IByMS IIEPEMEHHBIMU. PellieHrne CUCTEM JABYX YPaBHEHUM, OJTHO
U3 KOTOPBIX JMHEWHOEe, a JIpyroe — BTOpoM ctemeHu. I 'paduyeckas wMHTEpHpeTaIus
CHUCTEMBI YPaBHEHUH C IByMs IEPEMECHHBIMU.

Pemenre TeKCTOBBIX 3a/1a49 alNreOpandecKuM CIiocoOoM.

UucnoBble HEPAaBEHCTBA M UX CBOWCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OJHOM MNEpeMeHHOW. PemieHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBanpaTHbeie HepaBeHCTBA. | 'paduueckas
WHTEpNpETAIUs] HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU.

DOYyHKUHUHU
KBagpatuunas ¢pynkius, ee rpaduk u cBoiictra. [lapadona, KoopauHATHI BEPIIUHbI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

I'papuxku  ynxumii: y = kx, y= kx+b, y = E, y=x3y =% y=|x,
X
U UX CBOWCTBA.

YucioBble MOCIe10BATEIbHOCTH U MIPOrPeccum

[ToHdaTHE YHCIIOBOM  MOCHEAOBATEIBHOCTU. 3aJlaHUE  MOCIIEIOBATEIIBHOCTH
peKyppeHTHOM dhopmyioii u GpopmyIoit n-ro uieHa.

Apudmernueckass u reoMmeTpuueckas mnporpeccuu. Dopmynsl n-ro  useHa
apu(pMETUIECKON U TEOMETPUUECKOUN MPOTPECCUid, CyMMbI MIEPBBIX 71 YJICHOB.

N300paxeHue 4ieHOB apu(pMETUYECKON U F€OMETPUUYECKON MPOrPeCCHil TOUKaMu
Ha KOOPJAWHATHON TIOCKOCTH. JIMHEHHBIH W 3KCHOHEHUMATbHBIA POCT. CI0XKHBIE
MPOLCHTHI.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MpOrpaMMbl yd4eOHOro Kypca «AsreOpa»
K KOHILy 00y4yeHust B 7 Kjacce.

Yuciia v BbIYUCTIEHUS

BreinonuaTe, coduerast yCTHbIE U MUCbMEHHbBIC IPUEMbI, apu(PMETUIECKUEe TeUCTBUS
C pallMOHAILHBIMUA YHUCJIaMU.

HaxoauTh 3HaueHust YUCIOBBIX BRIPAKEHUHN, TPUMEHSITH pa3HOOOPa3HbIE CIIOCOObI
U MPUEMBbI BBIYUCIICHUS 3HAYCHUHN IPOOHBIX BBIpAXKEHUH, COJepKaIuX OOBIKHOBEHHbIC
1 JECATHYHBIC TPOOH.

[Tepexoauts oT omHOW (OPMBI 3amKWcH YUCET K Jpyrod (mpeodpa3oBHIBATH
JECATUYHYIO ApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OECKOHEUYHYIO JICCATUIHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOYNBATH PAllMOHAIIbHBIC YUCIIA.

OKpyraars yucia.

BpInonHAT ONPUKUAKY M OLEHKY pe3yjbTaTa BBIYMCICHUH, OIEHKY 3HA4Y€HUU
YUCJIOBBIX BBIPAKCHUIN. BBINOMHATH NEUCTBUS CO CTENEHAMH C HaTypajlbHbIMU
MOKa3aTeJIsIMHU.
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[TpuMeHTh TpHU3HAKKA JACIUMOCTH, Pa3IOKEHHE Ha MHOXKHUTEIM HaTypalbHbBIX
qyucel.

Permiath npakTHKO-OPHUEHTHPOBAHHBIC 3aa4H, CBI3aHHBIC C OTHOIIICHHUEM BEJIMYKH,
MPOIOPIIMOHAILHOCTRIO  BEJIMYHMH, TPOICHTAMH, HHTEPIPETUPOBATH PE3yJIbTaThl
pelIeHUs 3a7a4 ¢ YIYSTOM OIpaHWICHHMA, CBI3aHHBIX CO CBOWCTBAMHU paccMaTpHUBaEeMBbIX
OOBEKTOB.

AJiredOpanyecKue BbIPasKeHUsI

Hcnonp30BaTh anredpanvyeckyro TEPMHHOJIOTMIO M CHUMBOJIMKY, NPUMEHATH €€
B [IPOLIECCE OCBOEHHUS YUeOHOI0 MaTepuana.

Haxomute 3HaueHHss OyKBEHHBIX BBIDAKEHUH IMpU 3aJaHHBIX 3HAUYCHUAX
MIEPEMEHHBIX.

BrInonHAT mpeoOpa3oBaHUsl 1IEJIOI0 BBIPAKEHHS B MHOIOYIEH NPUBENCHHUEM
MOJI00HBIX ClaraeMblX, PACKPBITHEM CKOOOK.

BBINONHAT YMHOKEHHE OJIHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOTOYJIEH,
OPUMEHATH (POPMYJIbI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcylecTBIATh Pa3IoKEHUE MHOTOWIEHOB HA MHOKUTEIH C TIOMOIIBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOXKHUTENS, TPYNIHPOBKH CIIAra€MbIX, HPUMEHEHHUS (OpMyI
COKPAILIEHHOI'0 YMHOKEHHSI.

[IpuMeHsATh npeoOpa3oBaHUs MHOTOWIEHOB I PEUICHUS pPa3iudHbIX 3a/1a4
U3 MaTeMaTHKU, CMEXHBIX IIPEIMETOB, U3 PEabHOU MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM C  HATypaJbHBIMH  MOKa3aTENsIMU
JU1sl TpeoOpa3oBaHus BhIPAXKEHUM.

YpaBHeHMs 1 HEPABEHCTBA

Pewrars nmuHeliHbIE ypaBHEHUS C OJJHOM IEPEMEHHOM, IPUMEHSS PaBUIIa MEPEXoaa
OT MCXOJHOTO YpPaBHEHHsS K PAaBHOCWIBHOMY eMmy. lIpoBepsTh, ABISETCA JIM YHUCIO
KOPHEM YpPaBHEHHUS.

[IpumensaTy rpaduyeckre METONbl MPHU PEIICHUH JMHEWHBIX ypaBHEHUH U HX
CUCTEM.

[TogOupaTh npuUMepkl Nap Yuce, SBISIIOUUXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CrtpouTh B KOOPIMHATHOW IUIOCKOCTH TpadUK JUHEHMHOrO YpaBHEHHUS C JABYMS
MEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH PUMEPHI PELICHUS YPABHEHHUS.

Pemars cucteMbl IByX TMHENHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU, B TOM YHUCIIE
rpaduyecky.

CocTraBnsaTe 1 pemiaTh JUHEWHOE YPABHEHUE WJIM CUCTEMY JIMHEMHBIX YpaBHEHUMN
0 YCIIOBHIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadd
IIOJIyYEHHBIA pe3yJIbTar.

DYyHKIHUU

N300pakaTh Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, HWHTEPBAJbl, 3aIlMChIBATH YHUCIOBBIE IPOMEKYTKHU
Ha aNredpanyecKkoM s3bIKE.
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OTmedath B KOOPAMHATHOMN ITIOCKOCTH TOYKH T10 33/IaHHBIM KOOpJMHATAM, CTPOHUTH
rpaduku TuHeHHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceIBaTh C TOMOITBI0 (DYHKITUH M3BECTHBIC 3aBUCUMOCTH MEKy BEIMUNHAMH:
CKOPOCTh, BpPEMsl, paCCTOSIHUE, I[eHa, KOJUYECTBO, CTOMMOCTh, TIPOU3BOIUTEIHLHOCTD,
BpeMmsi, 00beM padoTHI.

Haxonuth 3HaueHre (YHKIMH 110 3HAYCHHUIO €€ apryMEHTA.

[lormmare rpaduueckuwii crmoco® TMpeaAcTaBieHUS W aHaium3a WHGOpPMAIIUH,
M3BJICKATh M WHTEPIPETHPOBATH WHGOPMAIMIO U3 TPadUKOB peaJbHBIX IPOIECCOB
Y 3aBUCHUMOCTEM.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TPOTPaMMbI Y4EOHOTO Kypca K KOHITY
oOyueHus B 8 KJacce.

YucJia ¥ BbIYHCIEHUS

Hcnonbs30BaTh HadalbHBIE MPEJICTABICHUS O MHOYKECTBE JAEHCTBUTEIBHBIX YUCEI
JUIS. CpaBHEHMS, OKPYTJEHUs M BBIYMCICHUMN, H300pa)kaTh JICUCTBUTEIBHBIC YHCIIA
TOYKaMHU Ha KOOPJUHATHOM MPSIMOU.

[IpumensaTe moHATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAaxXOJHUTh
KBaJpaTHbIC KOPHH, HCIOJB3Yys MPH HEOOXOJAUMOCTH KaJbKYJATOP, BBIIOJHITH
npeoOpa3oBaHus BBIPAKECHUM, COACPKAIMX KBaJpaTHbIC KOPHM, MCIIOIL3Ys CBOMCTBA
KOPHEM.

Hcnonb30BaTh 3amucy OOJBIINX U MaJIbIX YHCEI C TTIOMOIIBIO IECITUIHBIX JIPOOCH
U cteriener yncia 10.

AJiredpanyecKue BbIPaKeHHU S

[IpuMeHATh OHSATHE CTETICHH C IIEJIBIM TI0Ka3aTelieM, BBIMOIHATH TPEeoO0pa3oBaHus
BBIPAKEHUM, COAEPKAIINX CTETIEHU C EIbIM MOKa3aTEeJIEM.

BBINOMHATE  TOXKIECTBEHHBIE MPEOOpa30oBaHUsl  PAMOHATBHBIX  BBIPAKCHUM
Ha OCHOBE TMPaBUJI JICUCTBUI Ha/l MHOTOUYJICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacknanpiBaTh KBaApaTHBIM TPEXUJICH HA MHOKUTEITH.

[IpumensTr TpeoOpa3oBaHUS BBIPAKCHUM JJISI  PEUICHUS PA3NIUYHBIX 33734
U3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 peaIbHON MPAKTUKH.

YpaBHeHUA ¥ HEPABEHCTBA

Pemare sMHEWHBIE, KBaIpaTHBIE YpPAaBHEHUsS W pPaALMOHAJIBHBIE YpPaBHEHUS,
CBOJSILKECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMS IEPEMEHHBIMH.

IIpoBOaUTE MpPOCTEUIINE UCCIEAOBAHNS YPABHEHUW U CHCTEM YPaBHEHMH, B TOM
yycie ¢ NpUMEHEeHUEeM Trpaduyeckux NpeacTaBieHnid (ycTaHaBlIUBaTh, HUMEET JIH
YPaBHEHHUE WIN CUCTEMA YPABHEHUM PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexonuTth OT CIOBECHON (POPMYITUPOBKH 3a/1a4H K €€ anreOpandeckoil MoJaenu
C IIOMOIIBIO COCTABJICHUS YPABHEHHsI WIM CUCTEMBl YPaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pPE3yJIbTaT.
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[IprMeHSITh CBOMCTBA YHMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PEIIATH
JTUHEHHBIC HEPABEHCTBA C OJHOW TMEPEMEHHOW M WX CHCTEMBI, JaBaTh IpadUUIeCcKyrO
WJUTFOCTPALMIO MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIHUU
[lonumaTh M HCHONB30BaTh (YHKIHUOHAIBHBIE TOHATHS M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUS), ONPEACNATh 3HauyeHHE (QYHKIUU 1O 3HAYEHUIO
apryMeHTa, ONPeIeTsATh CBOWCTBA (DYHKIIUU 1O €€ TpaduKy.
CtpouTth rpa@uku 31eMeHTapHbIX GYHKIUNA BUA:
y=_,y=x% y=x3y= VX, y = |x|, onmuceIBaTh CBOMCTBA YMCIOBON (PYHKIIAN
X

1o ee rpaduky.

[IpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl Y4eOHOro Kypca K KOHILY
oOyueHus B 9 kiacce.

Yucia u BbIYHCIEHUS

CpaBHMBATH U YIIOPAIOYMBATH PAllUOHAIBHBIC M UPPAITMOHAJIBHBIC YHCIIA.

Breimonuars apudmernueckue NEUCTBUS C pPAMOHAIBHBIMU YHCIAMH, COYETas
YCTHBIE W TIMCHbMEHHBIE TPHUEMBI, BBIMOJHATH BBIUUCIEHUS C WPPAUIUOHAIBHBIMA
YHCJIaMU.

Haxomuths 3Ha4YeHHs CTENEHEW C LEIbIMH IMOKA3ATEISAMU U KOPHEW, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JI€UCTBUTEIbHBIC YHMCJA, BBINOJHATH MPUKUIKY  pe3yjbTaTa
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pewrare nuHelHBIE M KBaJIpaTHBIE YPAaBHEHUS, YPABHEHUS, CBOASIIMECA K HUM,
npocTeiime ApoOHO-palMOHAIbHBIE YPABHEHUS.

Pemars cucTeMbl 1BYX JIMHEHHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMUA U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJIACTCS JIMHEUHBIM.

Pemartb TekcToBbIe 3a1auu anreOpandyeckuM CIIOCOOOM € MOMOIIbIO COCTaBJICHHUS
YPaBHEHMS WU CUCTEMBI IBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

[IpoBoauTe MpPOCTEUIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
yyclie ¢ NpUMEHEHUEM Tpaduyueckux NpeacTaBlieHuid (ycTaHaBIMBaTh, MMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUH PEILICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEe).

Peate nMuHelHbIE HEPAaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, U300paKaTh peleHUe
HEPABEHCTB HA YHCIJIOBOM NPSAMOM, 3alIMChIBATH PEIIEHUE C IIOMOLIBIO CUMBOJIOB.

PemaTte cucrembl JMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUE
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaTb PELICHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA PU PELIEHUH PA3IUYHBIX 331a4.
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DyHKIUU
PacrioznaBate  (QyHKIIMM WM3YYCHHBIX BHIOB. [loKa3piBaTh CXEMaTHUECKU
pacmoyio)kKeHUe Ha KOOPAWHATHOW IIIOCKOCTH TpadukoB (yHKIuWN Buma: y = kx,
y=kx+b, y= f, y=ax2+bx+c, y= x3, y= VX y=|x| B 3aBucuMoctH
X

OT 3HAYeHUN KO3 PHUIIMEHTOB, OMTUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth W u300pakaTb CXeMaTHYeCKW TpaduKd KBaJpaTUYHBIX (DYyHKIHUH,
OTHCHIBATh CBOWCTBA KBAIPATUUHBIX (DYHKIUH MO UX rpadukam.

PacnioznaBate kBagpatuunyto (yHKmuio 1o (Gopmysie, MPUBOAUTH IMPUMEPHI
KBaIpaTHUHBIX QYHKIUI U3 peaabHON KU3HHU, PU3UKU, TEOMETPHUH.

YucJi0BbIE MOCJIEI0BATEIBHOCTH M IPOTPECCHHU

Pacnio3naBaTh apupMETHUECKYI0 U F€OMETPUUECKYIO MPOTPECCUM NPU Pa3HbIX
croco0ax 3a7aHusl.

BbINOTHATE BBIYMCIEHUS C UCTIONIB30BaHUEM (POPMYJI N-TO YiIeHA apu(PMETUIECKOM
Y TEOMETPUYECKON MTPOTPECCHM, CYMMBI IIEPBBIX N WICHOB.

N306paxaTh 4ieHbl HOCIEA0BATEIBHOCTH TOUKAMH HAa KOOPAUHATHON MJIOCKOCTH.

Pewmate 3aga4n, CBSI3aHHBIE C YKCIOBBIMH MOCIIEIOBATEILHOCTSIMHU, B TOM YHUCJIE
3a/1au U3 peajbHOM KU3HU (C UCTIOJIb30BAaHUEM KaJIbKYJISATOPA, IU(POBBIX TEXHOJIOTHIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazaena |KoanuecTtBo OcHoBHOE OCHOBHBIE BU/JIBI JICSITCIBHOCTH 00yYaOIIUXCs
(TemnI) Kypca 4acoB cojJiepKaHue
Yuciia ¥ BEIUMCIIEHNS. 25 IToustue CucreMaTu3upoBaTh M 000ralIATH 3HAHUSA
ParnmonanbHbIe Uncia pPallMOHANIBHOTO YKCIa. | 00 OOBIKHOBEHHBIX M JIECITUYHBIX IPOOSIX.
Apudmerndeckue CpaBHUBATH U YHOPSA0YMBATH APOO0H, TpeoOpa30BbIBas
JICUCTBUSA IpU HEOOXOUMOCTHU JECATUYHBIC IPOOU B OOBIKHOBEHHBIE,

C pallMOHAIBHBIMHU
yucnamu. CpaBHEHHUE,
YIOPSAOYNBAHUE
PalMOHAJIBHBIX YHUCEIL.
CreneHb

C HaTypaJIbHbIM
MoKa3aTesieM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLICHTHI

W3 peAUTbHOU
MPaKTUKH.

[Tpu3Haku 1eIMMOCTH,
Pa3I0KEHUS

Ha MHO>XUATEIIN
HaTypaJIbHbIX YU CET.
Peanbnubie

OOBIKHOBEHHBIE B JI€CSITUUHBIE, B YACTHOCTU B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOpPa3HbIE CIIOCOOBI M IPUEMbI
BbIYMCJICHUS 3HAYCHU I JPOOHBIX BbIPAKeHMH,
cojiepKaiux OOBIKHOBEHHBIE U JIECATUYHBIC IPOOU:
3aMEHATh MIPU HEOOXOIUMOCTH JECATUUHYIO IpO0b
OOBIKHOBEHHON M OOBIKHOBEHHYIO JECATUYHOM, TPUBOIUTH
BBIpaKEHUE K popMe, Hanbosee yT100HOU ISl BBIYMCICHUH,
npeo0pa3oBbIBaTh APOOHBIE BHIPAXKEHHS HA YMHOKEHUE

U JIeJICHUE AECATUYHBIX pOoOei K AEHCTBUSIM C IeJIbIMU
YHUCJIAMHU.

IIpuBOoAUTH YHC/IOBBIC H OYKBEHHbIE IPUMEPbI CTENIEHU
C HaTypaJIbHBIM ITOKa3aTejieM, OObIACHSS 3HAUCHUS
OCHOBaHMS CTENEHU U MOKa3aTels CTENeH!, HAXOAUTh
3HAYCHUS CTEIeHeH Bua a” (a — Ir000e paliMoHaIbHOE
YHUCIIO, 1 — HATYPaJIbHOE YUCIIO).

IHonmMaTe cMbIC 3a1MCH OOJIBLIMX YHCEN C IIOMOILIBIO
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3aBHCUMOCTH. [Ipsimast
u oOpaTHas
MIPOITOPIIMOHATEHOCTH

JECATUYHBIX JIpoOeii u cTeneHelt uncia 10, npuMeHATh uX
B pEAIbHBIX CUTYalIUSIX.

IIpuMeHSATH TPU3HAKH JETUMOCTH, PA3JIOKEHUSI HA
MHOKHUTENIM HATypaJbHbIX YUCEN.

PemaTh 3a1a4u Ha 9YaCTH, TIPOIICHTHI, POTIOPITUH,

Ha HaxO0XJIeHUE ApoOu (TIPOLIEHTa) OT BEJIUYMHBI U
BEJMYUHBI TI0 €€ IpoOu (MPOIIEHTY), IpoOu (TpOIeHTa),
KOTOPBIN COCTaBIIAET OJIHA BEJIMUMHA OT JIPYTOM.
IIpuBOaUTH, pa30MpaTh, OLEHUBATH PA3TMYHEIC PEIICHHS,
3aMuCH pelIeHUH TEKCTOBBIX 3a/1au.

Pacno3HaBaTh M 00BACHSITD, ONUPASCH HA OTIPEICTICHUS,
IPSIMO MPOTIOPITMOHANIBHBIE U 00PATHO MPOTOPITMOHAIIBHBIE
3aBUCUMOCTH MEX]y BEIMYMHAMU; PUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEH U3 PEalbHOTO MHUPA, U3 IPYTUX YICOHBIX
IPEIMETOB.

PemiaTh nMpakTHUKO-OPUEHTUPOBAHHBIC 33/1a4U Ha IPOOH,
IIPOLICHTHI, IPSIMYIO U OOPATHYIO MPONOPITHOHATBHOCTH,
IPOTOPLIHN

Anrebpanyeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAKEHUSI.
IlepemenHsle.
Honyctumele
3HAYEHUS
IIEPEMEHHBIX.
DOpMyIIBL.
[IpeobpazoBanue

Ogaanerhb anreOpanvdeckoil TEPMUHOIOTHEH U CHMBOJIMKOM,
NPUMEHSITh €€ B IIPOIIECCEe OCBOCHUS yueOHOTO MaTepHaia.
Haxoautsb 3HaueHMs1 OyKBEHHBIX BBIPAXKEHUM TIPHU 3a]JaHHBIX
3HAYEHUSAX OYKB; BBIMIOJHSITH BEIYUCIICHUS TTO (hOpMYJIaMm.
BbInoHATH TpeoOpa3oBaHus 1EJI0TO BBIPAKEHUS

B MHOTOWICH MPUBEICHUEM TTOT00HBIX CIaraeMbIX,
PacKpbITHEM CKOOOK.

BbINOJIHATH YMHOKEHUE OJJHOUWIEHA HA MHOTOUJIEH
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OYKBEHHBIX
BBIPAKECHU,
PaCKpBITHE CKOOOK
Y TIPUBEJICHHC

MOJIOOHBIX CIIAracMBbIX.

CBolicTBa CTCIICHU
C HAaTypaJbHbIM
MOKa3aTeyeM.
MHOro4JICHBI.
CnoxeHue,
BBIYHNTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopmyJibl
COKpAIIEHHOTO
YMHOXKEHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHO>KUTEIN

¥ MHOTOYJIEHA HA MHOTO4JICH, HPUMEHATH (hOpPMYJIbI
KBaJ[paTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymecTBJIATH Pa30KEHUE MHOTOUJIEHOB HA MHOYKUTEIH
IIyTeM BBIHECEHHS 32 CKOOKU OOIIET0 MHOXKHUTEIIS,
npuMeHeHus GopMyJIIbl Pa3HOCTH KBaIpaToB, (HOpMyIT
COKPAIEHHOTO YMHOXECHHUS.

IIpumensiTh Npeodbpa3oBaHNE MHOTOUJICHOB JJIs1 PELICHHUS
Pa3IMYHBIX 33]a4 U3 MaTeMaTHKU, CMEKHBIX TTPEIMETOB,
U3 PEabHON MPAKTHKU.

3HAKOMMTBCS € HCTOPHEi pa3BUTHUSI MAaTEMATUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, IIpaBuia
npeoOpazoBaHUs
YpaBHEHUS,
PaBHOCUJIBHOCTD
YpaBHEHUM.
JInHelHoe ypaBHEHUE
C OHOU MEPEMEHHOM,

Pemarp iMHEHOE ypaBHEHUE C OHOM NIEPEMEHHOM,
NpUMEHss MPAaBWJIA IIEPEX0JA OT UCXOAHOI0 YPABHEHUS

K PaBHOCHJIBHOMY eMy 0o0Jjiee MpOCTOro BUA.

IIpoBepATs, ABIAETCS I KOHKPETHOE YHUCIIO KOPHEM
YpaBHEHMUS.

IHox0upaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PEIIEHUEM
JIMHEMHOI'0 YPAaBHEHUS C IBYMS [IEPEMEHHBIMU.
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peLIECHNE JIMHEUHBIX
ypaBHEeHUU. Pemenne
3a/1a4 € MOMOUIBIO
YpaBHEHUM.

JInHerHoe ypaBHEHUE
C AByMS
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN
C AByMA

CTpouTthb B KOOPAMHATHON MJIOCKOCTU TpaduK JTMHEHHOTO
YpaBHEHHUS C IBYMsI IEPEMEHHBIMH; MOIb3YyACh IpaduKom,
NPUBOAMTH IPUMeEPbI PEUICHNS YPABHEHUS.

Haxoaurh pemnenue cucTeMsl JBYX JINHEWHBIX YPABHEHUM
C ABYMS IIEPEMEHHBIMHU.

CocraBiasTh U pelIaTh YPAaBHEHUE WUJIN CUCTEMY
YPaBHEHUH 110 YCIOBUIO 3a7a4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4{ ITOJTyYCHHBIN
pe3yJIbTaT

MepEMEHHBIMU
Koopnunate! u rpaduku. 24 Koopannara Touku MN300paxkaTh HA KOOPAWMHATHOMN MPSIMOM TOUKH,
OyHKIUU Ha IpAMOU. UHCIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAUHATAM, JIYYU, OTPE3KH,
MIPOMEXKYTKH. WHTEPBAJIbI; 3aIMCHIBATh UX HA aJIreOpanvdeckoM s3bIKe.

Paccrositnne mexay
JByMSI TOUKaMH
KOOPAWUHATHOU
IIPSIMOU.
IIpssmoyrosbHas
CUCTEMa KOOPIUHAT
Ha MJIOCKOCTH.
[Ipumepsl rpaduKoB,
3aJJaHHBIX
dbopmynamu.
Yrenue rpaduxon

OTMeyaTh B KOOPAUHATHON MJI0OCKOCTH TOUKU

0 33JJaHHBIM KOOPIMHATAM; CTPOUTH TPAPUKH HECTOKHBIX
3aBHCHMOCTEH, 3a/IaHHBIX (POpPMyJIaMH, B TOM YHCIIE

C MOMOIIBIO UGPOBBIX JTAOOPATOPHUH.

I[IpumMeHsITH, H3y4YaTh NPeUMYIECTBA,
HHTEPHPEeTHPOBATH I'padrueckuii crocod npeacTaBiIeHUs
Y aHaJIKM3a Pa3HOoOOpa3HOM )KM3HEHHON MH(POPMALIIH.
OcBauBaTh MoHATHE QYHKINH, OBJIAJCBAThH
(GYHKITMOHATFHOW TEPMHUHOJIOTHEH.

Pacno3naBatsp nuHelHy0 QyHKIUIO y = kx + b,
ONMCHIBATH €€ CBOWCTBA B 3aBUCUMOCTHU OT 3HAUEHUH
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peabHBIX
3aBUCUMOCTEN.
[Tonsitue pyHKIMY.
I'paduk pyHKIHN.
CpoiicTBa QPyHKIUH.
Jluneiinas QyHKIMS.

ko3 dunreHToB k u b.

Crtpouts rpaduxu nuneitnon GpyHnkimn, GyHkuuun y = | x|.

Hcnoab3oBath nudpoBbie pecypebl Al HIOCTPOCHUS
rpadukoB GyHKIMN U U3y4EHUS] UX CBOICTB.
IIpuBoAUTH NPUMEPBI TUHEUHBIX 3aBUCUMOCTEN

B PEAIBHBIX MPOLECCAX U SIBICHUIX

[TocTpoenue rpaduka
JUHENHON QYHKIUY.
['padux pyHxmm
y =|x|
[ToBTOpEeHue u 06o0IICHHE 6 IToBTOpEHUE BriOupaTh, NPUMEHSATH OLIEHUBATH CIIOCO0bI CPABHEHHU S
OCHOBHBIX [IOHATHN YHCEeJI, BHIYUCICHU, TPeoOpa30BaHUl BHIPAKECHHI,
1 METOJI0B Kypca pelIeHns YpaBHEHUM.
7 xnacca, 0000111eHNe OcyuecTBJIAATH CAMOKOHTPOJIb BBITIOTHSEMbIX JEHCTBUIN
3HAHUU Y CAaMOIIPOBEPKY pE3yiIbTaTa BEIYMCICHUMN,
npeoOpa3oBaHUii, MOCTPOCHUH.
Pemiats 3aga4u U3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA JIJIs1 PEIICHUS 3a/1a4 U3 JPYTux
MPEIMETOB.
Pemartsb TekcTOBBIE 3212a4H, CPABHUBATh, BLIONPATh
CIoco0bI peIICHUS 3aa4n
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KVIACC

KBaapartHbie KopHH

n3 uncna. [lonstue
00 uppaIrmoHaAIbHOM
yucie. [lecsTuunbie
IPUOTVOKEHUS
HppaloHaIbHBIX
qucel.
JlelicTBUTEIbHBIC
yucna. CpaBHEHUE
JIENCTBUTEIBbHBIX
quces.

YpaBHEHHE BUIA

X = a.

CaolicTBa
aprupMeTHUIECKUX

KBaJIpaTHBIX KOPHEH.

[IpeoGpa3zoBanue
YHUCIIOBBIX
BBIPAYKECHHUI,
CoJIeprKaluX
KBaJIpaTHbIE KOPHU

HanmenoBanue paznena |KonugecTBo OcHoBHOE OcHOBHBIE BHJIBI JEATETHHOCTH O0YJAIOIINXCS
(Temel) Kypca 4acoB coAepKaHue
Uucna v BEIYKUCTICHUSI. 15 KBaapatHsbIii KOpeHb dopmyMpoOBaTh ONpe/esieHHe KBaJApaTHOTO KOPHS

U3 4Kciia, apu(pMETUIECKOro KBaJApaTHOIO KOPHSL.
IIpuMeHATH ONepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKCJIa, MCIIOJIB3YH [TPU HEOOXOUMOCTH KaJAbKYJISATOP.
OueHnBaTh KBAJPATHBIE KOPHU LIEJIBIMU YHCIAMHU U
JNECATUYHBIMH TPOOSIMH.

CpaBHUBATH ¥ YIIOPSA0YMBATH PALIMOHATIBHBIC

Y UPPAaLMOHAJIBHBIC YUCIIA, 3aITMCAHHBIE C [TOMOLIBIO
KBaJIPaTHBIX KOPHEH.

HMccaenoBaTh ypaBHEHHE X° = @, HAXOJAUTh TOUHBIE

U npuoInxKeHHble KopHu nipu a > 0.

HccaenoBarh cBOMCTBA KBAAPATHBIX KOPHEW, POBOS
YU CJIOBBIE KCIIEPUMEHTHI C UCIIOJIb30BAHUEM KAJIBKYJIATOPA
(koMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JIsl IPeoOpa3oBaHus BEIPAKEHU.
BoInoJHATH NPe0OPa30BaHNs BEIPAXKEHUMN, COJIEPHKALUX
KBaJpaTHbIE KOPHHU.

Bbipa:kaTh nepeMeHHbIe U3 TeOMETPUIECKUX U (PU3NIECKUX
dbopmy.

BouruuciasiTh 3HAYEHHMs BBIPAXKEHUN, COACPKAINX
KBaJIpaTHbIE KOPHU, UCTIONb3Ysl IPU HEOOXOAUMOCTH
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KaJIbKYJISITOD.
Hcnoab3oBaTh B XO€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHBIE C IPUOIMKEHHBIMU 3HAUEHUSAMHU
BEJIMYHH.

3HAKOMHUTBCS C HCTOPHE pa3BUTUS MAaTEMATHKU

Uwuciia 1 BEIYMCICHUS.

CrerieHsb ¢ LENBIM

@opMyJUPOBATH ONpe/ieeHHe CTCIICHU C IIEJIbIM

CreneHs ¢ UeIpIM [I0KA3aTeJIEM. IIOKA3aTEeIIEM.
MIOKa3aTesIeM CranpapTtHas 3anuch IIpeacTraBasaTh 3anMCch OOJIBIIUX U MAJIBIX YHUCETT
YHUCIa. B CTaHJAPTHOM BUJIE.
Pa3mepsl 00beKTOB CpaBHUBATB YKCIIa U BEJIMYUHBI, 3AIIHCAHHBIE
OKPYKarOIIEro MUpa C UcIoab30BaHueM crenenu 10.
(OT B7IEMEHTapPHBIX Hcnoab30BaTh 3alIUCh YHUCEN B CTAaHAAPTHOM BU/IE
YaCTHII TSl BBIpaXKEHUSI Pa3MEPOB OOBEKTOB, IJIUTEILHOCTH
JI0 KOCMAYECKHUX MPOLIECCOB B OKPY’KAIOIIEM MHUPE.
00BEKTOB), DopMyJIUPOBATH, 3AIIMCHIBATH B CUMBOJIHYECKOH (popme
JUTUTEITBHOCTD Y WIJIIOCTPUPOBATH NPUMEPAMM CBOVCTBA CTENIEHU
ITPOLIECCOB C LEJIBIM MOKA3aTENEM.
B OKpyxaromeM mupe. | IIpuMeHATH cBoiicTBA CTENEeHU 1) MPeoOpa3oBaHus
CBoiicTBa cTeneHn BBIPAKECHUH, COAEPKAIIUX CTEIICHH C LEIIBIM ITOKa3aTEJIEM.
C LIEJIbIM ITOKa3aresieM | BbINOJMHATHL JeMCTBUSA C YKCIIaMHU, 3alTMCAHHBIMU
B CTaHJApPTHOM BHjE (YMHOXEHUE, ICTICHUE, BO3BEICHUE
B CTCIICHB)
Anrebpanyeckue KBangpatubii Pacno3HaBaTh KBaJIpaTHbBIN TPEXUWIECH,
BbIpakeHUsA. KBagpaTHbIi TPEXUIEH. YCTaHaBIIMBATh BO3MOXHOCTb €r0 PA3JIOKECHUS
TPEXWICH Paznoxxenue Ha MHO>KUTEJIN.
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KBaJApaTHOTO
TPCXYICHA
Ha MHOXXUTCJIN

PaCK.]'IaIlbIBaTb HAa MHOKHTEIN KBa,HpaTHLIfI TPCXUJICH
C HCOTPHUIATCIIBHBIM JUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPAKEHHUSL.
Anredpanueckas 1po0b

15

Anrebpanueckas
JIPOOK.
Honyctrmblie
3HAYCHUS
MIEPEMEHHBIX,
BXOISATIUX

B alireOpanyeckue
BBIPKEHUSI.
OCHOBHOE CBOWCTBO
areOpanveckon
npobu. CokpailleHue
JpOOeH.
CnoxeHue,
BBIYHUTAHNE,
YMHOXKEHUE

U JICIICHUC
anredpanvecKux
JIPOOEH.
[IpeobpazoBanue
BBIPAKEHUI,
COJIepIKaIuX
anreopandecKue
npodu

3anuceIBaTh AreOpanyecKrue BbIPAKEHHS.

Haxoaute 0651acTh onpeieieHns paluoHAIbHOTO
BBIPAYKEHUS.

BbINOJIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYMCJIATH
3Ha4Y€HHE APOOU, B TOM YUCIIE C IOMOUIBIO KaJbKYJISATOpPA.
DopMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHATH €ro JJis IpeoOpa3oBaHus APOoOEH.
BbInoaHATH AeiicTBUA ¢ anredpanyeckuMu ApoOsMH.
IIpuMeHATH Npeodpa3oBaHUA BIPAKECHUN IS PELLICHUS
3a1ad4.

BeipaxkaTs nepemMennblie 13 Gopmya (PU3NUECKUX,
r€OMETPUYECKUX, OITUCHIBAIOUIUX OBITOBBIE CUTYaLIUHN )
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YpaBHEHUS 1 HEPABEHCTBA.
KBaapatHbie ypaBHEHUS

15

KBanpatHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHeHue. opmyiia
KOpHEHN KBaJ[paTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbIE YPaBHCHHUSI.

3anucbIBaTH (POPMYJIYy KOPHEH KBaJIpaTHOTO YPABHEHUS;
pelaTh KBaJApaTHbIE YPABHEHUS — MIOJIHBIC U HETIOJIHBIE.
IIpoBoauTsL MpocTeiinue MccJieI0BAHUA KBaJPATHBIX
YPaBHEHUM.

Pematb ypaBHeHUs, CBOJISIIIMECS K KBaJIPATHBIM,

C TOMOIIIBIO MPEe0OPa30BaAHUI U 3aMEHOUN IEPEMEHHOM.

Pemenne ypaBHeHuUH, Habuaronath 1 aHAIM3MPOBATH CBA3b MEXKIY KOPHSIMHU
CBOISIINXCS 1 K03 (HULIMEHTaMH KBAaIPaTHOTO YPABHEHHUS.
K KBaJPAaTHBIM. ®opmysmpoBaTth TeopeMy Buera, a Takxke 0OpaTHYIO -
[Ipocreiimie 1poOHO- | TeOopeMy, IPUMEHSTh 3TU TEOPEMBI JJI PELICHUS 3a/1a4.
paloOHAJIbHbIE PemaTh TekcTOBBIE 3aJaUM AIT€OPAUIECKUM CIIOCOOOM:
YPaBHEHHSI. NEPEXOUTH OT CJIOBECHON (POPMYIUPOBKH yCIOBUS 3a4aUn
Peienne TeKCTOBBIX K anredpandeckoil Mo/IesIi MyTeM COCTABJICHHS YPABHEHUS;
3a/1a4 € MOMOUIBIO pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATD
KBaJIpaTHBIX pe3ynbTar.
YpaBHEHUU 3HAKOMHUTBCS C HCTOPHUE pa3BUTHUS AIreOphbI

YpaBHEHUS U HEPABEHCTBA. 13 JIunelinoe ypaBHeHUE PacniozHaBaTh JTMHEHHBIEC YPABHEHUS C IBYMS

Cucrembl ypaBHEHHI C AByMS IIEPEMEHHBIMU.

MIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peLIeHUs ypaBHEHUN

B LIEJIBIX YHCJIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUUN
C IBYMs

Ctpouth rpaduKku TMHEWHBIX YPABHEHUH, B TOM YHCTIC

HUCI0JIb3ys HM(POBBIE pecypcChl.

Pa3ziuuarth napasuienbHbIe U NEPECEKAIOIIUECS PSIMbIE
110 UX YPABHEHUSM.

Pemath crucTembl IBYX JIMHEMHBIX YPABHEHUH C JBYMS

MIEPEMEHHBIMU MTOJACTAHOBKOU U CI0KEHUEM.

Pematsb npocreiiiine CUCTEMBI, B KOTOPBIX OJTHO
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MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CUCTEM HETMHENHBIX
YPaBHEHUM

C ABYMsI
IIEPEMEHHBIMU.
['pacdmueckas
VHTEPIIpETALUS
YpaBHEHUS

C ABYMs
MePEMEHHBIMU

Y CHCTEM JINHEWHBIX
YPaBHEHUN C IBYMS
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3a/1a4 € MOMOUIBIO
CUCTEM YpPaBHEHUI

Y3 YPABHEHHM HE SIBJIACTCS JTUHECUHBIM.

IIpuBoauTh rpauuYeCKy0 HHTEPNPETALMIO PEUICHUS
YPaBHEHHS C IByMSI IEPEMEHHBIMH M CUCTEM YPaBHEHUI
C ABYMS IIEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 321a4M ANITEOPANIECKUM CITOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrtaa

12

Yucnoseie
HEpPABEHCTBA U X
CBOMCTBA.
HepaBenctBo ¢ ogHOM
[IEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJHOM
MIEPEMEHHON U UX
peuienue. CucteMbl

@®opMyJIUPOBATH CBOMCTBA YKCIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOW MPSAMOM, J0KA3bIBATH
anreOpanvecku.

IIpMeHSTH CBOMCTBA HEPABEHCTB B XOJE PEILICHHUS 3a1a4.
PemiaTe nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
U300pakaTh PEIICHHEe HEPABCHCTBA HA YHMCIIOBOM MPSMOM.
PemiaThb cuCTEMBbI IMHEHMHBIX HEPABEHCTB, U300paXaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YMCIIOBOU IPSAMOU
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JIMHEWHBIX HEPABEHCTB
C OJHOW MIEPEMEHHOM
U VX PEILICHUE.
N3o0paxenue
peLIeHNs JIMHENHOT O
HEpPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU
psAMOM

OyHKINH.
OCHOBHBIE TOHATUS

[Tonsitue hyHKIUU.
OO6nacTp onpeeneHus
1 MHO>KECTBO
3HauYCHUN (DYHKIIHIH.
Crioco0Obl 3a1aHus
byHKIUH.

['padux dpyHKIHN.
CaoiicTBa GyHKIINH,
UX 0TOOpakeHue

Ha rpaduke

Hcnoan3oBath GyHKIIMOHATIBFHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

BoruuciasaTs 3HaueHust QyHKIIMI, 3a1aHHBIX

dbopmynamu (Mpu HEOOXOIUMOCTH HUCIIOIB30BATh
KQJIBKYJISITOP); COCTABJIATH TAOJUIbI 3HAYEH Ui

byHKITIH.

CTpouTh o TOUKaM rpapuku GyHKIIUN.

OnuckiBaTh cBOMCTBA (DYHKIIMM HA OCHOBE €€
rpagu4ecKoro MpeICTaBICHUS.

Hcnoab3oBaTh PYHKIIMOHATBHYIO TEPMUHOJIOTH IO

U CUMBOJIUKY.

HccaenoBath npuMepsl rpadUKOB, OTPAKAIOIINX PeabHbIC
MPOLIECCHI U SIBIICHUS.

IIpuBoAMTH NPUMEPHI IPOLIECCOB U SIBJICHUH C 38 JaHHBIMU
CBOWCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHBIE POTPAMMBbI

JUTSl TOCTpOEeHUs TpaduKoB QYHKIMI U U3yUeHUS

UX CBOWCTB
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OyHKINH.
Yucnosble QyHKIIUN

UYUreHne 1 noCcTpoeHUE
rpaduKoB GYyHKITUH.
[Tpumeps! rpaduxos
yHKLM,
OTPaKAFOIINX
peabHbIE MTPOLIECCHI.
DOyHKIUH,
OIMCHIBAIOIINE
IpsAMYIO U 00paTHYIO
IIPOITOPLUOHAIIBHBIE
3aBUCUMOCTH, UX
rpaduku.

['padux pyHxum

y = x%.

DOyHKIUU

y=x%y =x,
y=vx, y=|xl;
rpaduyeckoe
pelieHne ypaBHEHUN
Y CUCTEM YpPaBHEHUU

HaxoauTtsh ¢ noMmombio rpadpuka QyHKIIUM 3HAYCHUE OJTHOU
U3 paccMaTPUBAEMbIX BEJIMYMH I10 3HAYEHUIO IPYTOu.

B HecnoxHBIX ciydasx BbIpaxkaTh (popMyJ10ii 3aBUCUMOCTH
MEXKy BEJIMYNHAMH.

OnuchIBaTh XapakTep U3MEHEHUS OJTHOM BEJIMYUHBI

B 3aBUCUMOCTH OT U3MEHEHUS JPYTOM.

Pacno3naBaTh BU/bI H3y4aeMbIX QYHKITHIA.

IToka3pIBaTh cCXeMaTHYECKHU II0JIOKEHUE HA KOOPIUHATHOU
IJI0CKOCTH rpaduKoB QYHKIMH BUga: y = x%,y = x°,

y =Vx, y = |x].

HUcnoab3oBaTh QyHKIHMOHAIBHO-TPpaduUecKre
NpeACTABJICHUS Ul PELICHUS U UCCIIEI0BAHUSA YPABHEHUN

Y CUCTEM YPaBHEHMUM.

IIpuMeHsaTH HM(POBBIE pecypChl LI TIOCTPOCHUS
rpagukoB QyHKIIHIA

[ToBTOpeHue u 00001ICHNE

IToBTOpEHUE
OCHOBHBIX IOHSTUH
Y METOJIOB KYPCOB
7 1 8 KIaccoB,
000011IeH1E 3HAHUH

Bpi0MpaTh, NPUMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS
YHCell, BEIUUCIEHUH, TPpeoOpa30BaHM BEIPAKEHUM, pelICHUs
YPaBHEHHUHU.

OcyecTBJIATH CAMOKOHTPOJIb BBITOJIHAEMBbIX JEUCTBUI

Y CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN, IPe0Opa30BaHuH,
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IIOCTPOCHUM.

PemiaTh 3aga4un U3 peajibHOM )KU3HU, IPUMEHSAThH
MaTeMaTU4YECKHE 3HAHUSA JUIsl PELICHUS 3a7a4 U3 IPYTrUx
IPEAMETOB.

Pemath TeKCTOBBIC 321a4H, CPDABHUBATH, BLIOUPATH
CIOCO0BI PEIICHUS 3a/1a4d

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC

Haumenoanue paznena | KonmuectBo OcHoBHOE OcHOBHBIE BU/IBI ACSITETLHOCTH 00YJAIOIINXCS
(TemnI) Kypca 4acoB coJiepKaHue
Uucna v BBIYUCIIEHUS. 9 Pannonanbhueie yncina, | Pa3zBuBaTh npeacTaB/ieHMs O YHCIAX: OT MHOXKECTBA
JleficTBUTENBHBIE YHCIIA UPPALMOHAIILHBIE HaTypaJIbHBIX YUCEN JO MHOXKECTBA JEUCTBUTEIBHBIX YUCET.
YHCIIa, KOHEYHBIE O3HaKOMHTBCS C BO3MOXXHOCTBIO ITPEICTABIICHHUS
1 OECKOHEYHbIE JEUCTBUTEILHOTO YHCIIa KAK OECKOHEYHOM AECATUUHOM
NECATUYHBIE TPOOH. IpoOU, MPUMEHSATh JECATUYHbIE TPUOIMKECHUS
MHoxecTBO PalMOHAIBHBIX ¥ HPPALIMOHAIIBHBIX YUCEN.
JENCTBUTEIIBHBIX MN300paxaTh NEHCTBUTEIBHBIE YUCIIA TOUKAMHU
4yuced; KOOPAUHATHOM MPSMOM.
NEHCTBUTEIIbHBIE 3anuceIBaTh, CPABHMBATH U YIIOPSIA0YUBATH
Yyucia KaK JEHUCTBUTEIIbHBIE YHCIIA.
OECKOHEYHbIE BbInoHATH, cCOYeTast yCTHBIE U TUCBMEHHBIE IPUEMBI,
JECSTUUHBIE TPOOH. apupmMeTHYeCKUe AeHCTBUS C PAlIMOHAIBHBIMY YHCIIAMY;
B3anmHO 01HO3HAYHOE | HAXOAUTH 3HAYCHUSA CTEIICHEW C LIEJIBIMU I10KA3aTEISIMU
COOTBETCTBHUE MEXY Y KOPHEW; BBIYMCIATH 3HAUCHHS YUCIOBBIX BHIPAXKECHHI.
MHOECTBOM IHonyuuTs npeacraBjieHHe O 3HAYUMOCTHU
JEHCTBUTENLHBIX JIEUCTBUTEIBHBIX YHCEII B PAKTUYECKON IEATEIBHOCTH
YUCEIl U MHOXKECTBOM YEJI0BEKa.
TOYEK KOOPAUHATHOM AHAJIM3UPOBATH U AeJIAaTh BHIBOABI O TOUHOCTH
IPSIMOM. NPUOJIMKEHUS IEUCTBUTEIBHOTO YHCIIA PU PELICHUU
CpaBHeHue 3a/1a4.
JEUCTBUTENBHBIX uricell, | OKPYIJIATH JEHCTBUTEIbHBIEC YNCIA, BBIIOJIHATH
apudmMeTnuecKkue NPUKUIKY PE3YyIbTaTa BBIYUCICHUN, OEHKY 3HAaYCHHUN
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JIEUCTBUS

C ICVCTBUTEILHBIMU
YHCIIaMHU.
[TpubmxeHHoe
3HAUYEHUE BEJIMYUHBI,
TOYHOCTD
PUOIKEHUS.
Okpyrienue yucesn.
[Ipukuaka u onieHka

YHCIJIOBBIX BBIPAXKECHU.
3HAKOMUTBCS C HCTOPHE pa3BUTUS MAaTEMATHKU

pe3yIbTaToB
BBIYMCIICHU
YpaBHEHUS U HEPABEHCTBA. 14 JInneniHoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH U IPUMEHATH rpauyeckune
YpaBHEHUS C OHOU Pemenne ypaBHeHuU, MeTOAbI IPU PEIICHUH YPABHEHUI, HEPABEHCTB U UX
[IEPEMEHHOU CBOZAIIMXCSA CUCTEM.
K JINHEWHBIM. Pacno3naBars 1eibie ¥ IpOOHBIE YPAaBHEHUS.
KBanparnoe Pemiate JinHeHHbIE U KBaJpaTHbIC YPABHCHUS,
ypaBHeHue. Pemenne ypaBHEHUS, CBOJISLIMECS K HUM, TPOCTEHIIINE APOOHO-
YpaBHEHUH, palOHAJIbHBIE YPABHEHUS.
CBOAIIMXCS IIpennarats BO3MOXHbBIE CTIOCOOBI PELICHHS TEKCTOBBIX
K KBaJIPATHBIM. 3a/1a4, 00CyKIaTh UX U PelIaTh TEKCTOBBIE 3a/1a4n
bukBangpaTtHbie pa3HbIMHU CIIOCOOAMHU.
YPaBHEHHS. 3HAKOMUTBHCS ¢ MCTOPUEH Pa3BUTUS MAaTEMAaTUKH
[Ipumeps! perenus

YPaBHEHUU TPETbEU
Y 4YETBEPTOM CTENEHEN
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pas3IoKEHUEM
HA MHOXHUTEJIH.
Pewenune npo6Ho-
paIMOHAIBLHBIX
YPaBHEHUM.

Pemenue TeKCTOBBIX
3a/1a4 aire0panyecKkum
METOJIOM

YpaBHEHUS K HEPABEHCTBA.
CucrteMbl ypaBHEHUN

14

VYpaBHeHUE ¢ AByMs
NIEPEMEHHBIMU U €T0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPaBHECHUN
C ABYMsI
NIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHUH, OJTHO

13 KOTOPBIX JJUHEUHOE,
a Ipyroe — BTOpou
CTEIECHHU.
I'paduueckas
UHTEpIIpEeTaLHS
CHUCTEMBI YPAaBHEHUN

C ABYMs IEPEMEHHBIMHU.
Pemenune TekcToBBIX

OcBauBaTh 1 NPUMEHSATD IPUEMbI PELICHUS CUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMU

Y CUCTEMBI JIBYX YpaBHEHHI, B KOTOPHIX OJJHO YpaBHEHUE
HE SBJISICTCS TNHEHHBIM.

Hcnoan3oBatrh GyHKIMOHAIBHO-TpaQUUECKUE
NpEeJICTaBICHUS JJIs pellieHUs] H UCCJIeJOBAHUS YPAaBHEHUI
U CHCTEM.

AHAJIM3MPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpanvyeckuM crocoOOM: NmepexoauTh OT CIOBECHOU
(bOpMYIMPOBKH YCIOBHS 337291 K aNre0pandeckoil MoIen
MyTE€M COCTaBJICHUSI CUCTEMbI YpaBHEHUI; peliaTh
COCTaBIICHHYIO CUCTEMY YPaBHCHU; HHTEPNPETHPOBATH
pe3yJbTar.

3HAKOMMTBCS C UCTOPHEN Pa3BUTHS MAaTEMATUKH
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3aJ1a4 ajareOpandecKum
crrocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOKCTBA. BoinosHaTh npeoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATh
JIuneiinbie JU1s1 TpeoOpa3oBaHusl CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3naBaTh TMHEHHBIEC U KBAIPATHBIE HEPABEHCTBA.
C OZJHOU ITIEPEMEHHOU Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX PELICHUE. HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJJHON IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHOU U UX HN300paxkaTth pelieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHuE. Ha YKCJIIOBOM NPSAMOM, 3alIUCHIBATH PELIEHUE C TOMOLIBIO
KBanparusie CHMBOJIOB.
HEPABEHCTBA U UX Pemars kBaipaTHbIC HEPABEHCTBA, UCITONIB3YS
peuieHue. rpaduyeckue npeacTaBICHuUsI.
I'paduueckas OcBauBaTh ¥ NPMMEHATH HEPABEHCTBA IIPU PEILICHUH
VUHTEPIPETALINS pa3JIMYHBIX 33]1a4, B TOM YUCJIE PAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

byHkuus, ee rpaduk

u cBoiicTBa. [lapaborna,
KOOPJMHATHI BEPIIHUHBI
napadoJibl, OCh

WJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
PacmoJioKeHNe Ha KOOPAMHATHON TNIOCKOCTH TpadUuKoB

k
Gyukumii Buga: y = kx,y = kx + b,y = _,y = X%,
x
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CUMMETpPHUU NapadoJIbl.

I'paduku hysKImii:
y = kx,
y = kx + b,
k
y =
X
y =
y =X,
y =Vx,
y = |x]

y =13,y =Vx, y = | x| B 3aBHCHMOCTH OT 3HaUeHHi
K02((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3naBath kBapaTHIHyI0 QyHKIHIO TI0 hOpMyIIE.
IIpuBoAUTH NPUMePBbI KBaIPATUYHBIX 3aBUCUMOCTEM
U3 peabHOU KU3HH, PU3UKHU, TEOMETPHH.

BoiaBasaTs 1 0000111aTh 0COOEHHOCTH rpaduka
KBaApaTH4HON QYHKIUK y = ax® + bx + c.

CTponTh ¥ N300paxkaTh CXeMATHYECKHU rpaduKu
KBaJIpaTUYHBIX PYHKIUH, 3aJaHHBIX (pOopMyTiaMu BUIa
y=ax’,y =ax’* + ¢,y = alx + p)*,y = ax*> + bx + c.
AHAJIU3UPOBATH M IPUMEHSITH CBOMCTBA N3YYECHHBIX
GYHKIHHA 71 UIX TTIOCTPOEHUS, B TOM YHCIIE C TIOMOIITHIO

U (POBBIX PECYPCOB

UucioBbie
IOCJIEJIOBATEILHOCTH

15

[TonsTHE YnCIOBOMN
NOCJIEA0BATEIBHOCTH.
3ananue
NOCJIEA0BATENBHOCTH
PEKYPPEHTHOU
dopmymnon

1 GOopMyII0ii n-TO
YJIeHa.
Apudmerndeckas

U reoMeTpuyecKas
IPOrPECCHUH.
@opMyJIbI 1-TO YIEHA
apudMeTuIeCcKon

OcBauBaTh U NPUMEHSATH UHJICKCHbIC 0003HAUCHMUSI,
CTPOMTH PeuYeBble BLICKA3bIBAHMS C UCTIOJb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MIOHATHEM
MOCJIEI0BATEIHLHOCTH.

AHaJIU3UPOBATH POPMYITY 1-TO UJICHA
MOCJIEIOBATEIHLHOCTH WIIH PEKYPPEHTHYIO (hopMyITy

U BBIYUCJIATH WICHBI TTOCIICIOBATEIFHOCTEH, 38 JaHHBIX
3TUMHU (HOopMyJIamu.

YcraHaB/auBaTh 3aKOHOMEPHOCTb B IOCTPOCHUU
MOCJIEIOBATEILHOCTH, €CJIM BBITTUCAHBI TIEPBBIC HECKOJIBKO
ee YJICHOB.

Pacno3naBath apu(MeTHIECKYIO U TEOMETPHUECKYIO
IIPOTPECCUU MPH Pa3HBIX CIIOCO0AaX 3aaHusl.
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U TEOMETPUYECKON
MPOTrPECCUI, CYMMBI
MIEPBbIX 71 YJICHOB.
N3o0pakeHue 4ieHoB
apudMeTUIeCcKon

Y TEOMETPUYECKOU
MPOrpeCcCui TOUKaMHU
Ha KOOPAWHATHOU
IJIOCKOCTH.
JIuHenHbIN

Y SKCIIOHEHIUAJIbHBIN
pocCT.

CI1oXHBbIE TPOLEHTHI

Pemarsb 3a7auu ¢ UCOIB30BaHUEM (POPMYJI 1-TO WIECHA
apu(pMeTHyecKoi U TeOMETPUUECKOM MPOrpeccuit, CyMMbI
NEPBBIX /1 YJICHOB.

M300paxaTh WieHBI 10CIEI0BATEILHOCTH TOUKAMHU

Ha KOOPJAMHATHOW MJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJICHUI

U3 peanbHON KNU3HU, WITIOCTPUPYIOIINE N3MEHEHUE

B apU(PMETUUECKOIN MPOTrPECCUU, B TEOMETPUUECKON
MIPOTPECCUH; U300paKaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecKu.

PemaTe 3apaum, CBI3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEIBHOCTSIMH, B TOM YHUCJIE 33Ja4U U3 pPEaIbHOU
’KM3HU C UCIIOJIb30BAaHUEM LU(POBBIX TEXHOJIOT U
(3NEKTPOHHBIX TA0IUL, TPaUUECKOTO KaJbKYJISITOPA U T.11.).
PemaTe 3a1a4n Ha CIOKHBIE IPOLEHTHI, B TOM YHCIIE
3a/layy U3 peabHOW MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJIITOPA).

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTUS MAaTEMAaTUKU

[ToBTOpEeHuUe, 0000IICHHE,
CUCTEMATH3alig 3HAHUM

18

Yucna 1 BEIUMCICHUS
(3amuck, CpaBHEHUE,
JICUCTBUS

C ICUCTBUTEIIbHBIMU
YHCJIaMH, YHCI0Bas
psAMast; IPOLIEHTHI,
OTHOIIICHUS,
MIPONOPLINH;

OnepupoBaTh NOHATHAMH: MHOKECTBO, ITOJIMHOKECTBO,
orepaly HajJ MHOKECTBAMU; HCN0Jb30BaTh rpaduueckoe
MpeICTaBICHUE MHOKECTB ISl OTIMCAHUS PeaTbHBIX
MPOIIECCOB U SIBJICHUH, IPH PEIICHUN 33]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYyaJIu3MpoBaTh TEPMHHOJIOTHIO U OCHOBHbIE
NeiicTBUSl, CBA3aHHBbIE € YMCIAMU: HATYypaJIbHOE YUCIIO,
IPOCTOE U COCTAaBHOE YMCJIA, AETUMOCTh HaTyPaIbHBIX
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OKpYTJICHHUE,
pUOJIKEHUE,

OLICHKA; peIlICHHUE
TEKCTOBBIX 3a71a4

YUCEJI, IPU3HAKH JCIUMOCTH, LIEJI0€ YUCIIO, MOYJIb YHUCIIA,
OOBIKHOBEHHAS U JACCATUYHAS IPOOH, CTAHJAPTHBIN BHU]T
qucIIa, apupMETUIECKU KBaPATHBIA KOPEHb.
BbINOJIHATH AeCTBUS, CPABHUBATH U YIIOPSAA0YHBATH

apupMeTUIECKUM YKCIIA, MPEACTABIISATH YACIA HA KOOPAUHATHOM MPSMOH,
CrocoOoM) OKPYIJIATH YNCJIA; BHINOJHATH NPUKUIAKY M OLIEHKY
pe3yJibTaTa BEIYUCICHUM.
Pemath TekcTOBBIE 32/1a4M APUPMETHUECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, CoAEpKalue MPOLEHTHI,
JI0JI, YaCTH, BbIpAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsl — PACCTOSHUE, LIEHA — KOJIMYECTBO — CTOMMOCTS,
00beM paboThl — BpeMs — IIPOU3BOAUTEIBLHOCTD TPYyAA.
Pa30upars peanbHble )KM3HEHHBIE CUTYaLUH,
(opmyIMpoBaTh UX Ha A3BIKE MATEMATUKH,
HAXOJUTH pELIECHUE, IPUMEHSSI MATEMAaTUYECKHI armapar,
HHTEPNPETHPOBATH PE3yJIbTAT
Anrebpanueckue OnepupoBaTh NOHATHAMM: CTENEHB C LEIBIM
BBIPAKEHUSA nokasarelieM, apu(pMeTHuecKil KBaJApaTHbIN KOPEHB,
(mpeobpazoBaHue MHOTOYJICH, ajredpanyeckas 1po0b, TOKIECTBO.
anredpanvyecKux BbInOJHATH OCHOBHBIE [1€fiCTBHUS: BBIIIOJHATH PACYETHI
BBIPAYKEHUH, no opmyram, mpeoOpa3oBbIBATH LIEINbIE, JPOOHO-
JOITYyCTUMBbIE palMOHAJIbHBIE BEIPAYKEHUS U BBIPAXKEHUS C KOPHAMM,
3HAYEHU) peann30BbIBaTh Pa3JIOKEHHUE MHOTOWIEHA HA MHOXKHUTEIH,

B TOM 4YHCJIC€ C UCITIOJIb30BAHHUECM q)OpMy.TI Pa3HOCTH
KBa/JIpaToOB U KBaJipaTta CyMMbI U PA3HOCTH, HAXOJAUTb
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JOTYCTUMBIE 3HAYE€HUSI IEPEMEHHBIX JUIsl JPOOHO-
pPalMOHAJIBHBIX BBIPAKEHUM, KOPHEN.

MopaeanpoBarth ¢ MOMOIIBI0 (OPMYJ peasibHbIE TPOLECCHI
U SIBJICHUS

OyHKIMU
(mocTpoeHue,
CBOWCTBA U3YUYEHHBIX
ynKkumi;
rpaduyeckoe pereHue
YPAaBHEHHUU U UX
CHUCTEM)

OmnepupoBarb NOHATUAMU: QYHKIHS, TpaduK QyHKIUH,
HYJIM (PYHKIIMH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKU BO3pacTaHus, yObIBaHUs, HAUOOJIbIIEE

Y HaUMEHbLIEe 3Ha4€HUs (PYHKIINU.

AHaJIM3MPOBATh, CPABHUBATH, 00CYKAAaTh CBOICTBA
(GyHKUHA, CTPOUTH UX TpadUKH.

OnepupoBaTb NOHATHAMU: IIPSIMAst IPOIIOPLUUOHAIBHOCTb,
oOpaTHasi IpPOMOPLMOHATILHOCTb, TMHEHHAs (DYHKIIMS,
KBaJpaTtuyHas QyHKIMs, mapaboia, Tunepooa.
Hcnonb3oBaTh rpapuku 1151 ONPEAECTICHUS CBOWCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JIJISl pEILIEHUs 33]1a4 U3 APYyTHUX
y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU; MOAEJIMPOBATH

C MOMOIIIbIO rpaMKOB peabHbIe TPOLECCHI U SBJICHUSI.
Boipaxkars popmyiamu 3aBUCUMOCTH MEXY BEIMUNHAMU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

102
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PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX

IHHOACHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJIOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOCH IIeNIbI0 00ECTIeYUTh H3Y4YCHHE CBONCTB U pPa3MEpOB (UTYp, MX OTHOIIECHUH
U B3aMMHOE pPAaCIOJIOKEHUE, ONMUPACTCA Ha JIOTMYECKYIO, JOKA3aTENbHYIO JIMHHUIO.
[leHHOCTh W3y4YEHHS TEOMETPUHM HA YPOBHE OCHOBHOIO 0O0ImIero oOpa3oBaHUs
3aKJII0YAeTCSt B TOM, 4YTO OOYYaloIUWCS YYUTCS MPOBOJUTH JIOKA3aTEJIbHbBIC
paccyXeHus, CTPOUTb JIOTUYECKHE YMO3AKIIOYEHUs, [IOKAa3bIBaTh HWCTHUHHBIC
YTBEPKIACHUSA W CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJUTH PACCYKICHUS
«OT TPOTHUBHOTO», OTIUYATh CBONCTBAa OT MPHU3HAKOB, (HOPMYIUpOBaTH OOpaTHBIC
YTBEPKICHMUSI.

[lenbto M3ydeHUS] TEOMETPUU SIBIACTCS HCIOJIb30BAHHUE €€ KaK HHCTPYMEHTa
MPU PEIICHUM KaK MaTeMaTHYECKHX, TaK U MPAKTUYECKUX 3a/ad, BCTPEYAIOIIUXCS
B peaybHOM ku3HU. OOYYarOMIMICS JOJDKEH HAyYUTHCS OMPENEsiTh T€OMETPUUECKYIO
burypy, OMUCHIBATH CIOBAMU YEPTEK WJIM PUCYHOK, HAWTHU IUIONIAJb 3E€MEJIbHOTO
ydacTKa, pacCyuTaTh HEOOXOJAUMYIO JIJTMHY ONTOBOJIOKOHHOTO KaOessl wih TpedyeMblie
pasmepsl rapaxa i aBTomoOuss. [lpu pemieHun 3agayd MpakTUYECKOTO XapakTepa
OOyYaroIuiiCsT Y4YUTCSI CTPOUTH MATEMATHYECKHUE MOJIEIN PEANTbHBIX KU3HEHHBIX
CUTYyaIi, TPOBOAUTH BEIYUCIICHUS U OLICHUBATH MOJTYUYECHHBIA PE3yJIbTar.

BaxxHo momuepkuBaTh CBSI3M TEOMETPUHM C JIPYTUMU YYE€OHBIMU TpPEIMETaMH,
MOTHUBHUPOBATh HCIOJIL30BaTh OMNpPEACICHUS TEeOMETPUUYECKUX (UTYp U TOHSITHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOTYYEHHBIX YMEHUN B (PU3HKE M TEXHUKE. DTH CBS3U
HaunOoJsee sIpKO BUAHBI B TeMax «BekTopb», « TpUTOHOMETpUYECKHUE COOTHOIICHUS,
«Meton koopaunat» u «Teopema [udaropay.

VYuebnniii kypc «['eomeTpusy BKIIOYAET CIHEAYIOIIME OCHOBHBIC Pa3eiibl
conepxkanusi: «['eomerpudeckue GUrypsl 1 ©X CBOMCTBaAY, «3MepeHne reoMeTpuIecKux
BEIIMUMHY», «JlekapToBBl KOOpAMHATHI Ha TUIOCKOCTH», «Bektopwy, «J/[BrkeHus
miockocTny, «IIpeobpazoBaHust OI00MSY.

OOmiee 4YKMCIO YAcOB, PEKOMEHJOBAaHHBIX Ui M3yuyeHHUsi Y4eOHOro Kypca
«I"'eometpust», — 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B HeJeni0), B 8 Kiacce —
68 yacoB (2 Jaca B Heeno), B 9 kinacce — 68 yacoB (2 yaca B HEJENIO).

COILEPKXAHUE OBYYEHUA
7 KIIACC

HauanbHbie nonsTus reomerpun. Touka, mpsmasi, OTPE30K, JIyd. YTos. Buibl yrios.
BepTtukanbHble M cMexHbIE Yribl. buccekrtpuca yria. JlomaHas, MHOTOYTOJIbHHK.
[TapaiennbHOCTh U NEPIEHIUKYISIPHOCTD IPSMBIX.
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Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEeBOW cumMmeTpuu. I[Ipumepsi
CUMMETPHUU B OKPYIKAIOIIEM MHpE.

OCHOBHBIE MTOCTPOEHUS ¢ TOMOIIBIO HUPKYJIS U JUHEHKH. TpeyroapHuK. BricoTa,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUI TPEYroJIbHUKU. HepaBeHCTBO TPEYroJbHUKA.

CBoiicTBa M NpHU3HAKH PAaBHOOEAPEHHOIO TpeyrosibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbBHUKOB.

CBoiicTBa M MNPU3HAKU MMAPAUIEABHBIX OpAMbIX. CyMMa YIJjoB TPEyroOJbHHKA.
BHemHue yrisl TpeyroyibHUKA.

IIpsmoyrosbHblli  TpeyroiabHuK.  CBOHCTBO  MeAMaHbl  IPSIMOYIOJIBHOTO
TPEYroJbHUKA, IPOBEICHHOW K TunoreHyse. lIpu3Haku paBeHCTBa NPAMOYIOJIBHBIX
TPEYrOJIbHUKOB. IIpsIMOYTONIBHBII TPEYyTOIbHUK € YoM B 30°.

HepaBencTBa B reomMeTpuu: HEPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O [JIMHE
JIOMaHOM, TeopeMa 0 OoJIblIeM yTIie U O0JIbLIeH CTOpOHE TpeyroibHUKa. [leprnenaukymsip
Y HAaKJIOHHAs.

I'eomeTpuyeckoe MecTo ToO4YEK. buccekTpuca yria U CepeJuHHbIN NEPIEHAUKYIIAP
K OTPE3Ky KaK T€OMETPUUECKHE MECTA TOYEK.

OKpy>KHOCTb M KpyT, XOpJla U AUAMETP, UX CBOWCTBAa. B3anMHOEe pacnoiokeHue
OKpY’)KHOCTH M mnpsMou. KacarenpHasd u cexkymas K OKpYKHOCTH. OKpy»KHOCT®b,
BIIMCaHHAasA B yroJl. BnucanHas U onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yetpipexyronpauku. IlapamnenorpamMm, €ro npu3Hakd W CBOWCTBA. YacTHbIE
CITydau napajuiesorpaMmMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), MX MPU3HAKHA U CBOMCTBA.
Tpameuusi, paBHOOOKasi Tpamerusi, €€ CcBoWcTBa W mnpusHaku. [IpsMoyronbpHas
Tpareuus.

Meton ynBoenus meauansl. LlenTpanpHas cummerpust. Teopema @arneca u reopema
O MPOIMOPIUOHAIBHBIX OTPE3KAX.

CpenHue nMHUY TPEYTroabHUKA U Tpaneunu. LleHTp Macc TpeyrojibHUKa.

[Tonobue TpeyroapHukoB, Kodhduiment momodus. I[lpuzHaku mOIOOMS
TPEeYroJbHUKOB. [I[puMenenne moaqo0us npu pemeHny MPakTUYECKUX 3a/1ad.

CpoiicTBa 1iomaged reoMerpudeckux Quryp. DopMynbl I TUIOMIAIH
TpPEeyrojibHUKa, MapaienorpaMma, pomba u Tpaneuuu. OTHOIIEHHE TMIJIOMIAJEH
no1I00HBIX GUTyYp.

Bpruncnenne momane TPEYroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopembl [ludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyCc, KOCHHYC, TaHI'€HC OCTpPOro yIJla NpPSMOYIOJIBHOTO TPEyTOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpHUroHOMeTpuueckue (PyHKUUU YTIIOB
B 30°,45° u 60°.
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BrnucanHble M LEHTpPaNbHBIE YIJIBI, YTOJ MEXKJIY KacaTelIbHOM U XOPAOH. YTJIbI
MEK]1y XOpJIaMH U CEKYLIUMU. BrICaHHBIE U ONMCAaHHBIE YETHIPEXYTOJIbHUKA. B3auMHoe
pacnojoxeHue AByX OKpyxkHocTted. Kacanuwe oxpyxsocrteil. OOmue KacaTelbHbIE
K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrios ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYIIbI IPUBEACHUS.

Pemienne TpeyronpbHuUKOB. Teopema KOCMHYCOB M TEOpEMa CUHYCOB. Pelienue
IPAKTUYECKUX 334 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmoaodus. [logodue cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 MpoOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BENECHHH OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAysb) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIlpaBJIECHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ BekTopaMu. Pa3nokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopauuater  Bektopa. CkalsipHOE  NPOU3BEACHHE  BEKTOPOB,  IPUMEHEHHE
JUIS1 HAXOKJICHHS IJIMH U YTJIOB.

JlekapTOBBl KOOpPAMHATBHI HA IUIOCKOCTU. YPABHEHUS MNPSIMOUM U OKPYKHOCTH
B KOOpJIMHATaxX, MEPECEYCHHE OKPYKHOCTEH M MpsAMbIX. MeTon KOOpJAWHAT M €ro
MIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. [[JInHA OKpY>KHOCTH. [ pagycHas u paauaHHas Mepa
yTiia, BBIYMCIEHUE JIMH AYT OKpy>kHOCTeH. [lnomane kpyra, ceKropa, CErMeHTa.

JIBIDKEHUSI TUIOCKOCTM U BHYTPEHHHE CUMMETpUu (Guryp (dJieMeHTapHbIC
npencrapienus). [lapamensueiii nepenoc. [ToBopor.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yabTAaThl OCBOCHUS MPOrPaMMbl Y4EOHOrOo Kypca K KOHIY
oOyueHus B 7 Kiacce.

Pacno3naBaTh M3yueHHBIE reoMeTpuueckue (UTyphl, ONMPEACNsITh WX B3aUMHOE
pacrojio)keHue, Hu300pakaTb TEOMETpPUYECKUE (UTYPBI, BBIMOJHITH  UYEPTEKHU
[0 YCIOBUIO 3a7auyv. M3MmepsTh JIMHEWMHBIE W YIJIOBBIE BEJIMYMHBL. Pemarh 3amayu
HA BBIYHUCJIEHUE JJIMH OTPE3KOB U BEJIWYUH YIJIOB.

[TpoBoauTE rpyOYIO OIIEHKY JTMHEHWHBIX U YTJIOBBIX BEJIMUMH IIPEAMETOB B pealibHOM
KU3HHU, Pa3MEpPOB TPUPOAHBIX OOBEKTOB. PasznmuuaTe pasmMepbl 3TUX OOBEKTOB
10 MOPSAAKY BEJIMYUHBI.

CTpouTh 4epTEXKH K FEOMETPUUECKUM 33/1a4aM.

[Tonmp30BaThCs NMpU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, MCIOJIB30BaTh MPU3HAKU
Y CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJBHUKOB TIPH PEIICHUH 3a/1a4.
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IIpoBoguTh JOTrMYECKHE PACCYKIEHUS C MCIHOJIB30BAHUEM TI'€OMETPUYECKHUX
TEOPEM.

Ilonp30BaThCAd  NpU3HAKAMU  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJIBHUKOB,
CBOWCTBOM MEJMaHbl, MPOBEICHHOW K THUIIOTEHY3€ NPSMOYTOJBHOIO TPEYrOJIbHUKA,
B PEUICHUN F€OMETPUYECKHX 3a/ay.

OnpenensaTh MapaiiedbHOCTh MPSMBIX C MOMOUIBIO YIJIOB, KOTOpBIE 00paszyeT
¢ HuUMHU cekymas. OnpenensaT MapajUIeNbHOCTh MPSIMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOW MPSIMOU O TOYEK APYTOU MPSIMOU.

Pemate 3aaun Ha KileTyaToO Oymare.

[IpoBOIUTH BHIUMCICHUS UM HAXOAUTh YUCIIOBBIE U OYKBEHHBIC 3HAUYCHHS YTIIOB
B TEOMETPUYECKMX 3a/a4yaxX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB
U MHOTOYTIOJBHUKOB, CBOWCTB YIJIOB, OOpa3oBaHHBIX MpPU MEPECEUCHUH ABYX
MapajiyIeIbHBIX PSIMBIX CEKYILIEH. PermaTe npakTuyecKkue 3a/1aui Ha HaX0XKJICHUE YTIIIOB.

Bragers 1MOHATHEM TI'€OMETPUYECKOIO MECTa TOYEK. YMETb OIpEeAciATh
OHMCCEKTPUCY yIIia U CEPEAUHHBIN NEPIEHANKYJIISIP K OTPE3KY KaK FTEOMETPUYECKHE MECcTa
TOYEK.

DopMynUpOBaTh OINPEACIECHUS OKPYKHOCTM M Kpyra, XOpIAbl M JuUaMeTpa
OKPYKHOCTH, TIIOJIb30BaTbCsl MX CBOWCTBAMU. YMETh IPUMEHSITH OTU CBOMCTBA
IIPU PELICHUU 3a/1a4.

BiiageTs moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh
ee ueHtp. [lons3oBaTbea ¢akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA
[IEPECEKAIOTCs B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NIEPIICHINKYJIAPHI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAOTCS B OHOU TOUKE.

Bnagerp mnoHsATHEM KacaTelbHOM K OKPYKHOCTH, TMOJIb30BaTbCSI TEOPEMOU
O NEPIICHAUKYJISPHOCTH KAcaTEJIbHOW U paJnyca, IPOBEIEHHOTO K TOYKE KacaHUs.

[Tonmp30BaThCS MPOCTEUIIUMU T€OMETPUUYECKMMU HEPABEHCTBAMM, MOHUMATh MX
IIPAKTUYECKAN CMBICI.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE ITOCTPOCHUSA C IIOMOLIBIO LUPKYJISA
Y JINHEUKU.

[IpenMeTHble pe3yibTaThl OCBOCHHSI MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
oOyueHus B 8 kjacce.

Pacnio3HaBaTh OCHOBHBIE BH/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, TOJIb30BATHCS
UX CBOMCTBaMU MPU PEIICHUH T€OMETPUUECKUX 3a/1au.

[IpuMeHATh CBOMCTBAa TOUYKM IEPECEUECHMS] MEIHWAaH TPEYroJibHUKa (LEHTpa Macc)
B PEIICHHUH 3a/1au.

Bnagers moHsATHEM CpeiHEW JIMHUM TPEYTrOoJbHMKA W Tpamneluy, NPUMEHATh UX
CBOMCTBA IIPU PELICHUM TeoMeTpuueckux 3anad. Ilomws3oBathcs Teopemon Paneca
U TEOPEMOM O MNPONOPUUOHANBHBIX OTpe3KaxX, NPUMEHITb WX I PEIICHUS
INPAaKTUYECKUX 3a]ad.
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[IpuMeHATh TpU3HAKKA TMOAO00US TPEYTOJIHLHUKOB B PEIICHHH TE€OMETPUYCCKUX
3a1ad4.

[Tonmp3oBathess  Teopemoir  [ludaropa  mnas  pemieHUs  TeOMETPUUYECKHX
U MpaKTUYECKHUX 3a1ad. CTpOUTh MAaTeMaTHYECKYI0 MOJENb B MPAKTHUYECKUX 3aJayax,
CaMOCTOSITENIbHO MPOBOJUTH YEPTEXK U HAXOAUTH COOTBETCTBYIOIIUE JUTUHBI.

BriageTs NOHATUSAMU CUHYCA, KOCHHYCA U TAHT'€HCA OCTPOro yIiia MPsIMOYTOJIbHOTO
TpeyrojiibHuka. [lonb30BaThCcs HTHUMH TOHSATUSMU IS PELIEHUS MPaKTHYECKUX
3ajad.

Boraucnsate  (pa3audHBIME - CIIOCOOAMH) TUIOMIAAL TPEYTrObHUKA M ILIOMIATH
MHOTOYTOJIbHBIX (PUryp (MoJb3ysch, Tlle HEOOXOAUMO, KalbKyisiTopoM). [IpumeHsarsb
MOJIYYEHHbIE YMEHHUS B TPAKTUUECKUX 33]1a4ax.

Brnaners moHATUSIMU BIUCAHHOTO W LIEHTPAIBHOTO YTJIa, UCIOJIb30BATh TEOPEMBI
O BMNHCAHHBIX YIJIaX, yriax MEXIy XopJaMu (CEKYIIMMHU) U yTie MEeXIy KacaTeabHOU
Y XOpJ0# NpH PEIICHUH T€OMETPUUECKUX 3a1a4.

Brnanerr mNOHATHEM ONHMCAHHOTO YETHIPEXYrOJbHUKA, MPUMEHSIThH CBONCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA ITPU PELICHUU 3a]1a4.

[IpuMeHsTh MOTyYEeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTHh MAaTEMATUUECKUE MOJIEIH
JUIL  3aJad  peaIbHOM JKM3HM U TMPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TMPUMEHEHHEM T0JI00MS U TPUTOHOMETPUHU (IMOJB3YSCh, TA€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TPOTPAaMMBI Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 Kjacce.

3HaTh TPUTOHOMETPHUYCCKHE (PYHKITMU OCTPHIX YTJIOB, HAXOAUTH C MX MOMOIIBIO
pa3IUYHBIC AJIEMEHTHI TPSIMOYTOJBLHOTO TPEYTOJbHUKA («pelieHrue MPSIMOYTOIBHBIX
TPEYroJabHUKOBY»). HaxoauTe (C MOMOIIBIO  KaldbKyJIsATOpAa) JUIMHBI U YIJIbI
JUTSI HeTaOJTMYHBIX 3HAYCHUH.

[Tonp3oBaThes  (popMynaMu TPUBEICHUS W OCHOBHBIM TPUTOHOMETPUYECCKUM
TOXKJIECTBOM  JUIsl HAXOXKJICHUS COOTHOIICHWHA MEXAY TPUTOHOMETPHUECCKUMHU
BEJIMYMHAMMU.

Hcronp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JIJII HAXOXKICHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJBbHUKOBY), MPUMEHSITh UX MPU PEIICHUH
TCOMETPUYCCKUX 3aJ1ad.

Brnagets moHsTHSAMU TIpeoOpa3oBaHUs TMOJ00US, COOTBETCTBEHHBIX 3JICMEHTOB
noao0HBIX Guryp. [lomp30BaThCsi CBOWCTBAMH OO0 MMPOU3BOIBHBIX (PUTYDP, YMEThH
BBIYHCIIATH JUTMHBI 1 HAXOAUTH YTJIbI Y TOIOOHBIX (puryp. [IpuMeHsITH CBOMCTBA TTOT00MS
B TPAKTUYECKUX 3a7avyaX. YMETh MNPUBOAUTH TMPUMEPH MOAOOHBIX (GUTYP
B OKPY’KaIOIIEM MHpE.

[Tonb3oBaThCAd TEOpEMaMH O MPOU3BEACHUH OTPE3KOB XOpJ, O MPOU3BEACHHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.
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[Tonb30BaTbcsa BEKTOpaMH, MOHUMATh WX T€OMETPUYECKUM U (HU3UUECKHUI CMBICI,
NPUMEHATh HMX B PEIICHUH TeOMETpUUYeCKUX U (usmueckux 3amad. [IpumeHATb
CKAJSIPHOE MPOU3BEIAEHNE BEKTOPOB JJIsI HAXOXKIAEHUS UIMH U YIJIOB.

ITonb30BaTbCd METOIOM KOOPAMHAT Ha IIOCKOCTH, NPHUMEHATh €ro B PELICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a4a4.

Brnaners MOHATUAMH IPABUIIBHOTO MHOTOYT'OJIBHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI
IYyTA OKPYKHOCTH M PaJMAaHHOM MEPHI YIJIA, YMETh BBIYMCIATH IUIOIIAAb KPyra U €ro
yacTer. [I[puMeHATh 1OTy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a49aX.

Haxoauts ocu (W11 IEHTPBI) CUMMETPHUH (PUTYpP, TPUMEHSTH JBUKEHUSI IIIOCKOCTH
B IIPOCTEUILNX CIyYasX.

IIprMeHATH MOy4YEeHHBIEC 3HAHUS HAa IPAKTUKE — CTPOUTHh MATEMAaTUYECKUE MOJEIIN
JUIL  3aJa4  pEAbHOW JKU3HM M IPOBOAUTH COOTBETCTBYIOIIME BBIYHCIICHUS
C TNpUMEHEHUEM TOoJ00Us U TPUTOHOMETPUYECKUX (YHKIUM ([OJIb3YyACh, TJI€
HEO00XO0JIUMO, KATBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KonuyecTBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4acoB cojJiepKaHue
[Ipocrenine 14 IIpocreniue DopMyJIUPOBATH OCHOBHBIC IIOHATHUS U OIIPEICIICHUS.
reoMeTpuyecKkue GUrypsbl v r€OMETPUUYECKHE Pacno3naBaTthb H3ydeHHbIE TEOMETPUUECKUE (DUTYPHI,
UX cBoMCTBa. M3mepenue OOBEKTHI. onpeesiTh UX B3aMMHOE PACIIOJI0KEHUE, BHINIOJIHATH
reOMETPUYECKUX BEJIMUUH MHOrOoyroiabHUK, YEPTEXK MO YCIOBUIO 3aJaUH.
JOMaHasl. IIpoBoauTH NpoCTEUIINE TOCTPOCHUS C TIOMOIIBIO HUPKYJIS
CwmexHble U Y JIMHEUKH.
BEPTUKAJIbHBIE YTJIbI. N3mepsATh TMHEWHBIC U YTIIOBBIE BEJIMUUHBI TEOMETPUUYECKUX
Pabora U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUITUMHU OmnpenessiTh «Ha IJ1a3» pa3Mepbl peasibHbIX 00BEKTOB,
YepTeIKAMH. NMPOBOAUTH IPyOYIO OLICHKY UX Pa3MEPOB.
N3mepenne muHeHpIX | Pematsb 3a/1auv HA BEIYMCIICHUE JJIMH OTPE3KOB U BEJIMYHH

Y YTJIOBBIX BEJIMUUH,
BBIYHCIICHHE OTPE3KOB
U yTJIOB

YTJIOB.

Pemars 3a1aun Ha B3aMMHOE PACIIOJIOKEHHE
T€OMETPUYECKUX (QUTyp.

IIpoBoauTH KIaCCU(PUKALMIO YTIIOB, BBIYUCIATH
JIMHEWHBIC U YIJIOBBIE BEJINYMHBI, IPOBOAUTH
HE0OXOMMbIE JOKa3aTeNbHbIE PACCYKICHHUS.
3HAKOMUTBCS € HCTOPUEN Pa3BUTHUSI TEOMETPUN

TpeyrosbHUKN

22

ITonsiTre 0 paBHBIX
TPEYTOJIbHUKAX

Pacno3naBaTth napbl paBHbBIX TPEYTOJIbHUKOB HAa TOTOBBIX
yeprexkax (C yKkazaHUEM IPHU3HAKOB).
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Y TIEpPBUYHBIC
MpEACTABICHUS

O paBHBIX (PUTypax.
Tpu npusHaka
paBEeHCTBA
TPEYTOJIbHUKOB.
[Ipu3naku

paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO MEIHAHBI
MPSIMOYTOJILHOTO
TPEYTOJIbHHKA,
MIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOGEnpeHHbBIC

1 PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Tpu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYrOJIbHUKA.
Hepasencrsa

B TCOMETPHUH.
[IpssMOyTOJIBHBIN
TPEYTOJBHUK C YTJIOM
B 30°

BbIBOaMTH Ciie1CTBUS (PAaBEHCTB COOTBETCTBYIOLIUX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
P®opMyIMPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYT'OJILHOTO, PABHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbBHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO MEPIICHANKYIISIpa
OTpe3Ka; IEPUMETPA TPEYTOIbHUKA.

®opMyIMpPOBaTh CBOKCTBA U MPU3HAKU PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouThb 4epTekHy, peliaTh 3a4a4M C IIOMOLIBIO
HAaXOKJECHUS PaBHBIX TPEYTOJIbHUKOB.

IIpMeHATH IPU3HAKY PABEHCTBA IPAMOYTOJIBHBIX
TPEYTOJIBbHUKOB B 3aJa4ax.

Hcnonb3oBaTh 1U(QPOBIE PECYPCHI LI HCCJICTOBAHUSA
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTBCS ¢ HCTOPUEN Pa3BUTHUS TEOMETPUN
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[lapannenbHbie MPsSMBIE,
CyMMa yTJIOB TPEYroJIbHUKA

14

[TapamenbHbie
MpsIMbIE, UX CBOMCTBA.
Hakpect nexatue,
COOTBETCTBEHHBIE

Y OJTHOCTOPOHHUE
YTJIbl, 00pa30BaHHbIE
IIPU IIEpECEeYEHUN
napajuielbHbIX
NPSMBIX CEKYLIEH).
IIpusnak
[apaJUIEIbHOCTH
IPSIMBIX YEpPE3
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOMN
MPSAMOM O BTOPOU
IPSAMOM.

CyMmma yrioB
TPEYTrOJIbHUKA.
Brenrnue yrisl
TPEYTrOJIbHUKA

@®opMyIMPOBaTh MOHATHE [1APAJUICIBHBIX IPSIMBIX,
HAXOAMTH NNPAKTUYECKUE IPUMEPBI.

H3yuarth cBOICTBA yIiI0B, 00pa30BaHHBIX MTPH MEPECCUCHUH
NapaJuIEIbHBIX IPSIMBIX CEKYLIEH.

IIpoBoauTh A0KA3aTEJBCTBA APAIICIBHOCTH ABYX
MPSAMBIX C TIOMOIIBIO YIJIOB, 00Pa30BaHHBIX MTPH NEPECCUECHUN
ATUX NPSIMBIX TPETbEU MPSIMOM.

BeIyuCcasiTh CyMMY YIUIOB TPEYTOJIBHUKA U MHOTOYTOJIbBHUKA.
HaxoauTsb unciioBble 1 OYKBEHHbIE 3HAUEHHSI YTIJIOB

B TEOMETPUYECKHUX 3a7a4axX C UCIIOJIb30BAHUEM TEOPEM

O CyMME yTJIOB TPEYTOJIbHUKA U MHOIOYTI'OJIbHUKA.
3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN

OKpyXHOCTb U KPYT.
['eomeTpuueckue
[IOCTPOEHUS

14

OKpyX)HOCTb, XOpJ1a
U TUaMEeTpP UX
CBOMCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpY>KHOCTb,

DopMyJUPOBATH ONPeEAeIEHUs. OKPYKHOCTH, XOP/IbI,
JIMaMETPa U KacaTeJIbHOM K OKPYKHOCTH.

N3yuyaTh ux CBOMCTBA, TPU3HAKU, CTPOUTDH YEPTEXKHU.
HccaenoBath, B TOM YHCIIE UCMOJIB3YH HUPPOBBIE
pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B YTOJI; LIEHTP
OKPYKHOCTH, BIUCAHHOM B YTOJI; pABEHCTBO OTPE3KOB
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BIIMCaHHAs B yTOJL.
[Tonsitue o 'MT,
MIPUMEHEHNE

B 3aJ1a4ax.
buccekrpuca

Y CEpEIMHHBIN
TIEPIICHIUKYJISIP

KaK T€OMETPUUECKUE
MECTa TOYEK.
OKpyKHOCTB,
ONMCaHHas OKOJIO
TPEYTOJIbHUKA.
OKpy>XHOCTb,
BIMCAHHAS

B TPEYTOJIbHUK.
IIpocrenimue

3a/1a4n

Ha IOCTPOEHUE

KACaTeJIbHBIX.
HUcnoab3oBatb Metox I’ MT mis nokasarenbcTBa TeOpeM

0 MepeceyeHu OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEPEANHHBIX IEPIIEHANKYJIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbso I'MT.

OBJageBaTh NOHATHUAMHU BIIMCAHHOW U ONMUCAHHOM
OKPYKHOCTEU TPEYrOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY>KHOCTEM.

Pemiars OCHOBHBIE 32/1a4U HA MOCTPOCHHUE: YTIiIa, PABHOTO
JA@HHOMY; CEpEIMHHOIO MEPIICHANKYIISIPA JaHHOTO OTPE3Ka;
IIPSAAMOU, MIPOXOJAILEH Yepe3 JaHHYIO TOUKY

U TIEPICHAUKYJISIPHON TaHHON TIPSIMOi; OUCCEKTPUCHI
JTAHHOT'O YIJIa; TPEYTOJIBHUKOB O Pa3JIMYHBIM JJIEMEHTAM.
3HAKOMUTBCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU

[ToBTOpEeHue, 00001IeHNE 4 IToBTOpEHNUE PemiaTh 3a1aum Ha MOBTOPEHNE, UILTIOCTPUPYIOILINE CBSA3U
3HAHUUN 1 0000111eH1E MEXY Pa3IUYHbIMU YaCTSIMH Kypca
OCHOBHBIX IOHATHUH
1 METOJIOB Kypca
7 xnacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KVIACC

OTpe3Kax, MoJ0O0HbBIC
TPEYTOJIbHUKHU

O IIPOTIOPIIMOHATIBHBIX
OTpe3Kax.

Cpennsig TUHUSA
TPEYTOJIbHUKA.
Tpaneuns, ee cpeauss

Haumenosanue paznena | KommyecTso OcHoBHOE OCHOBHBIE BUJIbI JEATENBHOCTH O0YYAIOIINXCS
(TemnI) Kypca 4acoB cojJiepKaHue

YeTbIpeXyroJbHUKU 12 [Tapannenorpamm, ero | U300paxkaTb U HAXOAUTH HA YEPTEKAX
MPU3HAKHU U CBOWMCTBA. | YETHIPEXYTOJIbHUKU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacrtHble cnyyan DopMyIMPOBATh ONPeEAEICHHUsI: TapAILJIEIOrpaMma,
IapajuIeIorpaMMoB IpsIMOYTOJIbHHUKA, poMOa, KBaJpara, Tparneuuu, paBHOOOKOM
(IpAMOYTOJIbHUK, TpaIeuny, MPAMOYTOJIbHOU TpaIeIuu.
poMO, KBajpar), Ux Jloka3bIBaTh M UCNOJIB30BATH NIPU PEeLICHUH 32124
IIPU3HAKH U CBOWMCTBA. | NPHU3HAKU M CBOMCTBA: NIapajlIeIOrpaMma,
Tpanenus. IpsIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tpareuuu, paBHOOOKOH
PaBHOOOKas TpaIeuny, NpAMOYTOJIbHOUN TpaIeIuu.
U MIPSIMOYTOJIbHAS IIpuMeHsATh METOA yIBOCHHS MEINAHbI TPEYTOJIbHUKA.
TpaneLuu. Hcnoan3oBath 1udpoBbie pecypcehl A UCCAEAOBAHUS
Meton yaBoeHust CBOWCTB M3y4aeMbIX (DUTYD.
MENaHBbI. 3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUSA T€OMETPUN
I{enTpasnbHas
CUMMETpUS

Teopema daneca u Teopema 15 Teopema Daneca IIpoBoaAMTH OCTPOEHM S C IOMOLIBIO LIUPKYJIS U TUHEUKH

0 MPONOPLUUOHATBHBIX U Teopema C UCIIOIB30BaHue TeopeMbl Daseca U TEOPEMBI

0 MPOMOPIUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MPONIOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTH JOKA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTrOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE, U HAXOAUTh
CBSI3b C LIECHTPOM MAaCC, HAXOAUTh OTHOIIEHHE, B KOTOPOM
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JINHUA.

MCAHAHbI ACIIATCA TOYKOH MX IMCPCCCUCHUA.

[IponopuroHanbHbIE HaxoauTthb mo1o6HbIE TPEYTOIBHUKN Ha TOTOBBIX YepTEKaX
OTPE3KH. C YKa3aHHEM COOTBETCTBYIOLIUX MTPU3HAKOB MOI00US.
[enTtp macc Pemathb 3aga4u Ha 110100HBIE TPEYTOJIBHUKHU C IOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEJIbHOTO TOCTPOEHUS YEPTEKEN U HAXOKIACHUS
[TonoOubIE OJI00HBIX TPEYTOJIBLHUKOB.
TPEYTrOJIbHUKHU. IIpoBoauTh 10KA3aTENBCTBA C UCIIOJIBb30BAHUEM
Tpu npusHaka IPU3HAKOB MMOA00US.
nosoous Jloka3bIBaTh TpU NPHU3HAKA I0100US TPEYTOJIHLHUKOB.
TPEYTrOJIbHUKOB. IIpuMeHsATh [OTyYEHHbIE 3HAHUS [IPU PEILECHUN
[Ipumenenue r€OMETPUYECKUX U MPAKTUUYECKUX 3a]a4.
nosoous 3HAKOMHUTBCS C HCTOPHE pa3BUTUS TEOMETPHUH
MIPU pELIEHUU
MPaKTUYECKUX 3a/1a4
[Tmomane. Haxoxnenue 14 CaolicTBa IUIOMIAIEH OgBJaeBaTh NEPBUYHBIMH MPECTABIEHUAMEU 00 0011ICH
IJIOIAJEH TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpUH IIJI0MAIU (Mepbl), (POPMYJTUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (DUTYP. buryp. IUIOIIAAM, BBICHITH UX HATJISIIHBIA CMBICIL.
[Tnomaam nogoO6HbIX puryp DopMybl BeiBoauTh (hopMyJIbI TUIONIAAN TApAJIEIOrpaMma,
JUTS TUTOLIAAM TPEyroJbHHUKA, TPAneuu U3 GopMyJIbl IUIOLIAAN
TPEYTOJIbHHKA, IpsIMOYTOJIbHUKA (KBaJpara).
napajuiesiorpamma, BbIBOAUTH (OPMYJIBI IIOMIAAH BBITYKJIOTO
Tpaneuuy. YETHIPEXYTOJIbHUKA Yepe3 AUArOoHaIN U yTroJl MEKIy HUMHU.
Brruncnenue HaxoauTs ruionaau Gpuryp, n300pa’keHHbIX Ha KJIETYATOM

IUTOIIAIEN CIIOKHBIX
buryp.

Oymare, HCNoJIb30BaTh pazOueHne GUrypsl Ha 4acTu
U JOCTparBaHUE.
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[Tnomanu puryp

Ha KJIeT4aToi Oymare.
[Tnomany momo0HBIX
uryp.

3agaun

C IPAKTUYECKUM
COJIEp>KaHUEM.
Pemenue 3anau

C TIOMOIITBIO0 METO/1a

Pa30upaTs npuMepsbl UCIIOIb30BAHUS BCIIOMOTATEIbHOM
IUIOIIAIN JIJISl PEIIEHUSI TEOMETPUYECKHX 3a/1ad.
HaxoauTsp momaam mogo0HbIX GUryp.

BbI4ncJsTh IUI0IIAIA PAa3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.

Pemath 3a1a4u Ha TUIOMIA/Ib C TIPAKTHYECKUM
CoZIepIKaHHEeM

BCIIOMOI'aTeJIbHOU
IJI0IAIN

Teopema [udaropa 10 Teopema ITudaropa, Joxka3biBaTh TeopeMy [ludaropa, ucnoanzoBarh ee

Y Hayaja TPUTOHOMETPUU €€ IPUMEHEHHUE. B [IPAKTUYECKUX BBIYUCIICHUSIX.
Onpenenenne DopMyJTHPOBATH ONIPEAEICHUS TPUTOHOMETPUYECKUX
TPUTOHOMETPUYECKUX | (PYHKUHUN OCTPOTO YIjia, MPOBEPATh UX KOPPEKTHOCTb.
GbyHKIUH OCTpOro BbIBOAMTH TPUTOHOMETPUUECKUE COOTHOLICHUS
yIJIa IPSIMOYT'OJIBHOTO | B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
TPEYTOJIbHHKA, HccaenoBarb COOTHONIEHUS MEXKY CTOPOHAMMU
TPUTOHOMETPUUYECKHE | B MPAMOYTOJIBHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°;
COOTHOLLIEHUS 30° u 60°.
B IPSIMOYTOJILHOM Hcnoan3oBatb GopMyIibl TPUBEIEHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPHUUECKOE TOKIECTBO IS HAXOXKICHUSA
OcHoBHOE COOTHOIICHUHN MEXIY TPUTOHOMETPUIECKUMU (PYHKITASIMHU
TPUTOHOMETPUYECKOE | PA3IUYHBIX OCTPBIX YIJIOB.
TOJIECTBO IIpyMeHATH OTyYEHHbBIE 3HAHUS U YMEHHUS IPU PELIEHUN

IPaKTUYECKUX 3a]1a4.
3HAKOMHUTBHCS C HCTOPHEl pa3BUTUS TEOMETPHUH
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YTIbl B OKPY’KHOCTH.
BriucanHbie 1 ONTUCaHHbBIC
YETHIPEXYTOJIbHUKHU.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPYKHOCTEN

13

Bnucannslie

Y [ICHTPAJIbHbBIC
YIJIBI, YTOJI
MEK]TY
KacaTeJIbHOU

Y XOPJIOH.

Yriasl MeXAY
Xopaamu

Y CEKYILUMU.
Bnucannsie

1 OIIMCAHHBIC
YETBIPEXYTOJIIbHUKH,
WX MIPU3HAKHU

1 CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIpY PELICHUU
F€OMETPUUYECKUX
3aj1ad4.

BzaumHoe
PaCIONOKEHUE
JIBYX OKPY>KHOCTEH,
oO1ue
KacaTellbHbIC.
Kacanue
OKPYXXHOCTEHN

®opMyJIMPOBATH OCHOBHBIE OIIPEICICHHUS], CBI3aHHBIC

C yIJlaMu B Kpyre (BIMCAHHBIN Yo, LEHTPAJIbHBIA yro).
HaxoauTp BIMCaHHbBIE YTIIbI, ONMUPAIOIINECS HA OJHY AYTY,
BBIYHUCJATD YIJIbI C TIOMOIIBIO0 TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIMCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIBIO TU(POBBIX
pECYpPCOB, BIIMCAHHBIE U ONMCAHHBIC YETBIPEX YT OJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOICTBA M TPU3HAKU MPU PELLICHUN
3aja4
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[ToBTOpEHME, 0000IICHUE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUH OCHOBHBIX MOHATHM U | MEXKIY Pa3IMUHBIMH YaCTSIMH Kypca
METOJIOB KypCOB
7 1 8 KJIaCCOB,
000011IeHE 3HAHUH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC

Mertpuueckue
COOTHOLLICHUSA
B OKPYKHOCTH

0 mpeoOpa3oBaHUU
I10JI00Ms.
COOTBETCTBEHHBIC
2JIEMEHTHI ITOTOOHBIX
duryp.

Teopema

0 TIPOU3BEICHUH
OTPE3KOB XOP,
Teopema

Haumenosanue paznena | KommuecTtso OcHoBHOE OcHOBHBIE BUJIbI J€ATEIBHOCTH O0YYArOIINXCS
(TemnbI) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPeEAeIeHUS TPUTOHOMETPUIECKHUX

KOCUHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUMU TYyIbIX U NPSAMBIX YTJIOB.

Pelnienue TpeyroabHUKOB ¢byukiuit yriaos ot 0° | BeIBOAUTH TEOpEMY KOCUHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyiibl (c paamycoM ONMCaHHON OKPY>KHOCTH).
NPUBEIECHMNS. BoiBoauTH GOpMYJIbI HJISI BLIYMCICHUS IJIOIIAAEH
TeopeMa KOCHUHYCOB, C HCIMOJIB30BAHUEM TCOPEM TPUTOHOMETPUH ((I)OpMyJIa
TeopeMa CHHYCOB. IJIONIAY TPEYTOJIbHUKA YEPE3 JBE CTOPOHBI U YTOJ MEXKY
Perienue HUMH, PopMyJia TIJIOMIAIA YETHIPEXYTOJIbHUKA Yepe3 ero
TPEyroIbHHUKOB. JIMaroHa v v YroJl MeXIy HUMH).
I[IpakTHueckoe Pemats TpeyroJibHUKHU.
IpUMEHEHHE PemaThb npakTudeckue 3a1a4u, CBOIAIINECS
JIOKa3aHHBIX TEOPEM K HaX0>KJICHUIO Pa3JINYHbIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue moaooOus. 10 [Tonsitue OcBauBaTth NOHSATHE NTPEOOPA30BAHUS TIOIO0USI.

HccaenoBaTh OTHOIICHHUE JIMHCHHBIX AJICMEHTOB (DUTYD
pu MpeoOpa3oBaHUM MO00MUS.

HaxoauTsb npuMephl MoA00Hs B OKpYKaromeih
JIEVCTBUTEIBHOCTH.

BbIBOAUTH METPUICCKHE COOTHOIIICHUS MEXTY OTPE3KaAMHU
XOp/, CEKYIINUX U KacaTeIbHBIX C UCIIOJb30BaHUEM
BIIMCAHHBIX YTJIOB U MOJ0OHBIX TPEYTOJbHUKOB.

PemaTh reoMeTpudecKre 3aa4M 1 33]]a49H U3 PeaTbHON
KU3HU C UCTIOJIH30BaHUEM MOAOOHBIX TPEYTOJIbHUKOB

85



0 IPOU3BEJCHUM
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare
KacaTeJIbHOM.
[Ipumenenue

B pElICHUU
FEOMETPUUYECKUX
3aJ1a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CJIOKEHHUE
Y BBIUUTAHUE
BEKTOPOB,
YMHOXKEHHUE BEKTOPA
Ha YMCJIO0.
DuznvecKui

Y TEOMETPUYECKHI
CMBICJI BEKTOPOB.
PaznoxxeHnue Bekropa
10 IByM
HEKOJJTMHEAPHBIM
BEKTOpPaM.
Koopaunater
BEKTOpA.

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €0

Hcnmonb30BaTh BEKTOPHI KaK HAIIPABIICHHBIE OTPE3KH,
HCCJIeA0BATh T€OMETPUUECKU (TIepeMelieHue)

U (pusnyeckuil (Cuia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHUst CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA HA YUCJIO, HCCJIe10BATh
r€OMETPUYECKUI U (PU3HUECKHI CMBICIBI 3TUX ONEpaIuil.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP I10 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnmoab3oBaTh CKaIsipHOE MPOU3BEACHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

Boryucasitb CyMMy, pa3HOCTb U CKAJIIPHOE IPOU3BECHNE
BEKTOPOB B KOOpJMHATAaX.

IIpuMeHsATh CKaIpHOE IPOU3BEACHUE ISl HAXOKICHUS
JUIMH U YTJIOB
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MIPUMEHEHUE
TS HAX OXKJICHUS
JUTMH U YTJIOB.
Pemenne 3amau

C IIOMOIIBIO BEKTOPOB.
[IpuMeHeHne BEKTOPOB

TUTSI pEIICHUS 3a/1a4
buzuku

JlekapTOBBI KOOPIMHATHI
Ha IUIOCKOCTH

JlekapToBBI
KOOPJUHATHI TOYEK
Ha MJIOCKOCTH.

YpaBHEHUE NPAMON.

YpaBHeHue
OKPYKHOCTH.
Koopaunatel Touek
NIEPECEUECHUS
OKPYXHOCTHU

Y MIPSIMOM.

Meton koopauHaT
IpU pelIeHUN
re€OMETPUYECKHX

3aJa4d, MPaKTHYCCKHUX

3a7ay4

OcBauBaTh NOHATHE IPIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHHE IPSIMON U OKPYKHOCTH.
BbigeasiTh MOMHBIA KBaAPAT JIJIs1 HAXOXKICHUS IEHTpa

U paJinyca OKPYHOCTH I10 €€ YPABHEHHUIO.

PemaTe 3a1a41 Ha HAXOXKACHUE TOYEK

nepeceveHust MPSMbIX U OKPY>KHOCTEN C MOMOIIbIO METO1a
KOOpJMHAT.

Hcnoab3oBaTh CBOMCTBA YIrI0BOro KO3 puuuenTa npsaMon
IIPYU PELIEHUU 33724, JIJIsl ONPEIEIICHHS PaCIION0KEHUS
IIPSMOM.

IIpuMeHATH KOOPIUHATHI PU PEIICHUH

F€OMETPUYECKHUX U MPAKTUYECKUX 3a]a4,

JUTSl TOCTPOEHUS] MATEMAaTHUYECKUX MOJIEeH

peanbHbIX 3a7a4 («METOJI KOOPAUHATY).

IHonb30BaThLCS 1)1 IOCTPOCHUS U UCCIIEIOBAHNUN
U(POBBIMU peCypcaMu.

3HAKOMHUTBHCS C HCTOPHE pa3BUTUS TEOMETPHUH
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[IpaBusibHBIE
MHOTOYTOJIbHUKH.
J{mmHa OKpyKHOCTH

Y IJIOIIA/Ib KPYTa.
Brranciienue momanen

[IpaBusibHBIE
MHOT'OYTOJIbHUKH.
Yucao nt. JInuna
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Panuannas mepa
yTia.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONPEACICHUE TPABUIIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.
Hob30BaTHLCS MOHATUEM JITTUHBI OKPYKHOCTH, BBEJICHHBIM
C TOMOIIBIO MPABWILHBIX MHOTOYTOJIbHUKOB, ONIPeeasiTh
YUCJIO T, IJIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTH MEepexoa OT paAaHHON MEPHI yIiia

K IPaJlyCHOM U Ha0OOPOT.

OnpeneasiTh IIOIAb KPyra.

BoiBoauTh GopMy.Jibl (B rpayCHOMN U paluaHHON Mepe)
JUTSL IJTAH YT, TUTOIIAIEd CEKTOPOB U CETMEHTOB.
BoruucasaTs mioniaau GUryp, BKIOYAIOIUX AIEMEHTbI
OKPY>KHOCTH (Kpyra).

Haxoauthb miomaam B 3aJ1a4ax peaabHOU KU3HU

JIBM>KEHUS TTTIOCKOCTH

ITonsTue o ABMXKEHUU
TJIOCKOCTH.
[TapannensHbIN
MIEPEHOC, MOBOPOT
[Ipumenenue

IIpY PEIICHUHU 3a7a4

Pa30uparte npuMepsbl, WUTFOCTPUPYIOLIUE TOHATHUS
JBUKEHUS.

DopMyJTHPOBATH ONIPEAEIEHUS TAPAJUIETBHOTO IEPEHOCA,
IIOBOPOTA U OCEBOW CUMMETPHHU.

BreIBOAUTB VX CBOMCTBA, HAXOAUTH HEIIOIBUKHbIC
TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUN ITPOCTEUIINX
Puryp.

IIpuMeHsaTh napasienbHbli IEPEHOC U CUMMETPUIO
IIPU pPElIeHUU TeOMETPUUECKUX 3a/1au (pa3oupaTh
IPUMEPBHI).

HUcnoab30BaTh 111 MIOCTPOCHUS U UCCIICIOBAHUI
U POBbIE PECYPCHI
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[ToBTOpEHue, 00001ICHHE,
cHCTEMaTH3aIs 3HaHUH

[ToBTOpEHUE
OCHOBHBIX IOHSATUI

1 METOJOB KYpPCOB
7-9 Kaccos,
000011IEHE

Y CUCTEMAaTU3aluUs
3HaHuil. [Ipocreimmue
FEOMETPUUYECKUE
burypsl u ux
cBoiicTBa. I3mepenue
FEOMETPUUYECKUX
BEJINYNH.
TpeyroiapHuKHU.
[TapannensHbie

Y IEPIIECHIUKYJISPHBIE
IIpsIMBIE.
OKpY»XHOCTB U KPYT.
I'eomerpuueckue
MTOCTPOCHUS. YTJIbI

B OKPYXHOCTH.
Bnucannsie

Y OTNIMCaHHbIE
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimast

1 OKPYXHOCTb.

OnepupoBathb NOHATUSIMU: (DUTYpa, TOUKA, TIpsIMAsi, YTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUMN
TPEYrOJIbHUKH, NPSIMOYTOJIbHBIN TPEYroNbHUK, MEIUAHA,
OMCCEeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPaJLIEIOrPaMM,
pOMO, IPSIMOYTOJIBHUK, KBaIpaT, TPaIelus; OKPY>KHOCTb,
KacarelsibHas; paBEeHCTBO U 1o00ue Qpuryp,
TPEYTOJIbHUKOB; NAapAJJIEIBHOCTD U MEPIEHANKYIIPHOCTD
IPSIMBIX, YTOJI MKy IPSIMBIMH, CHMMETPHUSI OTHOCUTEIBHO
TOYKH U MPSMOW; NINHA, PACCTOSHHUE, BEJIMYMHA YTJIa,
IUIOIIAJb, IEPUMETP.

Hcnoab3oBath (popMyIabl: IEpUMeETpa U IIIOLIAIN
MHOTOYTOJIbHUKOB, JIJTUHBI OKPYKHOCTH U IUIOIIA/INA KPYTa,
00beMa MPSMOYTOJIBHOTO MapajlieNenunesa.
OnepupoBaTh NOHATUSMMU: NIPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; HCIOJIb30BATh 3TU NOHITHUS

JUTSL IPEACTABICHUS JAHHBIX U PELICHUS 3a/1a4, B TOM YHCIIE
U3 IpYruX y4eOHbIX MPEIMETOB.

PemiaTe 3a1a4m Ha NOBTOPEHHUE OCHOBHBIX ITOHATHUH,
WJUTFOCTPALIMIO CBA3EN MEXAY Pa3IMYHbIMU YaCTSIMU Kypca.
Bb10upath MeTo [UIsl peLIEHUs 3a/1a4u.

Pemathb 3a1a4u 13 NOBCETHEBHOM KU3HU
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YeThIpeXxyroJbHUKHY.
Bniucannbie

Y OIIMCAHHbBIE
YETBIPEXYTOJIbHUKHU.
Teopema ITudaropa
Y Havaja
TPUTOHOMETPHH.
Pemenue o0mux
TPEYrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.
JBmwxenus. [Togobue.
Cummerpusi.
[Tmomane.
Brruncienune
rontane. [ momaan
oTI00HBIX GUTYP.
JlexapToBbl
KOOPJIMHATHI

HAa IUIOCKOCTH.
Bexropsl

Ha MJIOCKOCTH

OBUIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

68
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1IM(POBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTb, KaK C TOUKHU 3PEHUS MMPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIU
B 00pa3oBaHUU, HEOOXOIMMOM KaXIOMy dYelloBeKy. Bo3spacraer umcino mpodeccuit,
Opy OBJAJACHUM KOTOPHIMH TpeOyeTcss Xopoiuas 0a3oBas MOATOTOBKa B 00JacTH
BEPOSTHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BayKHA IS MIPOJOJKEHUST 00pa3oBaHUs
U JIJI YCIEIIHOM PO eCcCCHOHAIbHON Kaphephl.

Kasx1p1i1 4esnnoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A i OOOCHOBAaHHOTO TIPUHATHUS PEIICHUS B YCJIOBHUSX HEIOCTAaTKa
WM K30bITKa MH(OpMAMM HEOOXOJMMO B TOM YHCIIE XOpPOIIO CHOPMUPOBAHHOE
BEPOATHOCTHOE M CTaTUCTUUECKOE MBIIIUICHHUE.

NmenHo mo3ToMy OCTpO BCTajda HEOOXOAUMOCTh CPOPMHUPOBATH Yy O0yUaAIOIIUXCS
(GYHKIMOHATBHYIO TPAMOTHOCTh, BKJIIOYAIOINIYIO B CceOsl B KayeCTBE HEOTHEMIIEMOM
COCTABJISIIOIIEH YMEHHE BOCIPUHUMATh MU KPUTHUYECKH aHAIM3UPOBATH HMH(POPMAIIUIO,
MPEICTABICHHYIO B Pa3jMYHbIX (JOpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peaIbHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH IMPOCTEUIINE BEPOSITHOCTHBIC
pacueTsl.

3HAaKOMCTBO B Y4Ye€OHOM Kypc€ C OCHOBHBIMH NpPHHIMIAMU cOopa, aHamu3a
U TPEJICTaBIICHUS JAaHHBIX W3 PA3IUYHBIX cdep >KU3HU O0OIecTBa M TOCyJIapcTBa
npuoOm@aer oOydalluxcss K OOIIeCTBEHHbIM HHTepecaM. l3ydyeHue OCHOB
KOMOWHATOPUKHM pa3BMBAECT HABBIKM OpraHu3aldyd Iepedopa M TOJCcYeTa Yucia
BApHAHTOB, B TOM YHWCJE B MPUKIAAHBIX 3a7adyax. 3HAKOMCTBO C OCHOBAaMHU TEOpPUHU
rpadoB co3gaer mareMaTWdeckuil GyHIaMeHT s (HopMHpOBaHHS KOMIETCHIUN
B oOyiactu uMHPOPMATUKH U TUGPOBBIX TexHoJOoTwi. [lpu wu3ydeHHM CTaTUCTUKH
U BEPOSTHOCTH 00OTAIIAOTCS MPECTaBICHUsI 00YyJaIOIMIUXCsl O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCIeN0BaHus, (OPMUPYETCS MMOHUMAHUE POJIM CTATHUCTHKU Kak
UCTOYHUKA COIMAIbHO 3HAUYMMOW WHQOpPMAIMK ©  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHUS.

B cooTBeTcTBUUM ¢ AaHHBIMH LIEISMH B CTPYKTYpe MPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTD U CTaTUCTHKA» OCHOBHOI'O 00111ero 00pa30BaHUs BbIIEICHBI CIEIYIOIINE
cofiepkaTenbHO-MeToanueckne JuHnn: «lIpeacTaBieHrne MaHHBIX W OMUCATENbHAsS
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOWHATOPHKWY», «BBeneHue B TEOpHIO
rpadoBy.

Conepxxanue nunuu «lIpencraBieHue MaHHBIX W ONUCATENbHAs CTATHUCTHKA»
CIIY’KUT OCHOBOW 1Jisi (pOpMUPOBAHHS HABBHIKOB pabOTHl ¢ WH(OpMAINUEH: OT UYTEHUS
U HHTeprpeTanuu WHGOpMAaIMKM, MPEACTABICHHOW B Ta0IMIaX, Ha JuarpaMmax
u rpadukax, 10 cOopa, TpPEICTaBICHHUS M aHaiIM3a JaHHBIX C HCIOJIb30BAHUEM
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CTAaTHUCTUYECKUX XapaKTEepPUCTUK CpPEeIHUX M paccenBaHusa. PaboTas ¢ JgaHHBIMH,
oOydJaronyecsi yd4aTcsi CUMTBIBaTh M HHTEPIPETUPOBATH JaHHBIC, BBIIBUTATH,
apryMEHTHUPOBATh U KPUTHKOBATH MPOCTEHIIIHE TUIIOTE3bI, PAa3MBIILIATH HaJl JaKTOpaMH,
BBI3BIBAIOIIMMH HW3MEHYMBOCTb, W OLICHHBAaTh HMX BIMSHUE HAa pPACCMATPUBAECMBIC
BEJINYMHBI U ITPOLIECCHI.

NHTynTHBHOE TPEACTAaBICHUE O CIy4YalHOW HW3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHUWU CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOW ISl U3Y4YEHUS
TEOPHH BEPOATHOCTEHN. bobllioe 3HaYeHuEe UMEIOT MPAKTUYECKHE 3aJaHusl, B YACTHOCTHU
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOATHOCTH BBOJUTCA KaK Mepa MpaBAonoo0us CIy4aifHOro COObITHS.
[Ipu n3yueHun y4yeOHOro Kypca oOy4aroniuecs: 3HaKOMATCA C MPOCTEUIIMMU METOJaMU
BBIYMCJIEHUS BEPOSITHOCTEN B CIyYalHBIX SKCIEPUMEHTaX C PaBHOBO3MOXKHBIMU
AJIEMEHTApPHBIMU HMCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMU, I1O3BOJISIOIIMMH CTaBUTh
U pemiarh 0osee CIoXKHbIE 3a/1a4d. B ydeOHbIl Kypc BXOAST Ha4aJbHbIE MPE/ICTABICHUS
O CIIy4allHbIX BEIMYMHAX U UX YMUCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYYarolUXCs
C MHOYKECTBAMH M OCHOBHBIMU OIEpPALMSMUA HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
OpUMEphl TNPUMEHEHUs [JIs1 PELICHUS 3ajad, a TAKXKE HCIOJIb30BaHUS B JIPYTHX
MaTeMaTUYECKUX Kypcax U yUeOHBIX NMpeaMeTax.

B 7-9 knaccax uzyudaercst yueOHbIN Kypc « BeposiTHOCT M CTaTUCTHKAY, B KOTOPBIH
BXoAAT pasnenbl: «lIpencraBieHue JaHHBIX W ONHCATENbHAs CTAaTUCTUKAY,
«BeposTHOCTEY, «DNeMEHTh KOMOMHATOPUKNY, «BBelieHne B Teoputo rpadoBy.

OO6miee YMCIIO YacoB, PEKOMEHJOBAaHHBIX JJisi HM3y4eHHs Y4eOHOro Kypca
«BepositHOCTh U cTtatucTuka», — 102 4vaca: B 7 knacce — 34 yaca (1 yac B Hejerno),
B 8 kiacce — 34 yaca (1 gac B Henento), B 9 kimacce — 34 yaca (1 gac B Henemio).

COILEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBnenre MaHHBIX B BHUAE TaOIUI], aAuarpamm, rpadukoB. 3amoigHEHHE
TAOJINI, YTEHUE U TOCTPOEHUE auarpamm (CTOJIOMKOBBIX (CTOJMOYATHIX) U KPYTOBBIX).
Urenne rpaduKoOB peanabHBIX MporeccoB. M3BinedueHne wHbOpMauu W3 AUarpaMm
¥ Ta0JINII, UCTIOJIH30BAHUE U MHTEPIIPETAINS JaHHBIX.

OnucarenpHasi CTATUCTHUKA: CpelaHEe apupMeTHYecKoe, MeauaHa, pa3Mmax,
HauOoJIbIIIee U HAUMEHbIIIee 3HAYCHHS Ha0opa YUCIOBBIX TaHHBIX. [[prMephl cirydaiiHON
M3MEHUYNBOCTH.

Cny4aitHbIi SKCIEPUMEHT (OIBIT) U Cly4daitHoe coObITHEe. BeposTHOCTh 1 yacToTa.
Ponp ManoBeposSTHRIX ¥ IPAKTUIECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIECTRE.
MoHneTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Crenens BepmuHbl. Yncio pedbep u cymmapHasi CTEIEHb
BepivH. [IpencraBnenue o csizHoct rpada. Llenu u nuknsl. [yt B rpagax. O6xox
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rpada (diepoB nyth). [IpencraBnenune 06 opueHTrpoBaHHOM rpade. Pemenue 3amau
C IOMOIIBIO TPpadoB.

8 KVIACC

[IpencraBneHre JaHHBIX B BUAE TaOIUII, JUarpamm, rpadukoB.

MHO0X€ECTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Onepanuy HaJ MHOKECTBAMMU:
o0beMHEHNE, TIepecedeHue, aonoiHeHne. CBONCTBAa onepauuid HaJl MHOYKECTBAMH:
NIEPEMECTUTENIBHOE, COUETATENBHOE, PaCIpeIeIUTENbHOE, BKIIIOUEHUs. Mcronp30Banue
rpa@uyeckoro MpPEACTaBICHUS MHOXECTB [Jii ONHUCAaHUS pEalbHBIX IPOLIECCOB
U SIBJICHUH, IIPU PELICHUH 3a/1a4.

N3mepenne paccenmBaHusi AaHHBIX. Jlucnepcuss WM CTaHAAPTHOE OTKIIOHEHHE
YUCIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciydailHOro omnbiTa. CiydaitHeie coObITHs. BeposTHOCTH
coObITUH. OMBITBI C PaBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU COOBITHSMH. CiydailHbIi
BbIOOp. CBsI3b MEXAY MAJIOBEPOSTHBIMH U MPAKTUYECKH JOCTOBEPHBIMH COOBITHUSIMU
B [IPUPO/JIE, OOIIECTBE U HAYKE.

JlepeBo. CBONMCTBa NIEPEBBEB: €AUHCTBEHHOCTh NYTH, CYIIECTBOBAHUE BUCSYEH
BEPILUHBI, CBSI3b MEXJY UYHCIOM BEpIIMH U 4HuciIoM pebep. IlpaBuiio yMHOXeHus.
Pemenue 3amau ¢ momoribio rpados.

[IpotuBomnomnoxueie coobiTus. Juarpamma Ditnepa. OO0beIuHEHNE U TIEpeceUeHUe
coObiTuii. HecoBmecTHbie coObITHSI. DOpMynia CIOXKEHHS BEPOSTHOCTEH. Y ciIoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumbie coObiTus. IlpencraBnenue
JKCIIEPUMEHTa B BHUAE JcpeBa. PemieHue 3amady Ha HAaxXOXKACHUE BEPOSTHOCTEMN
C MIOMOIIIBIO JIEPEBa CIIyYaNHOI0 SKCIEPUMEHTA, AuarpaMm Diliiepa.

9 KJIACC

[IpeacraBnenrie MaHHBIX B BHUJE TAOIUIl, AHArpamMm, rpauKoB, WHTEPHPETALIUS
JTaHHBIX. YTeHHEe U TOCTpOEHUE TabIuIl, IUarpamMmm, TpauKoB MO PEaTbHBIM JaHHBIM.

IlepecranoBku u Qakropuan. CodeTaHUss WM YUCIO coYeTaHUN. TpeyrojbHUK
ITackans. Pemenne 3ama4 ¢ ucmoiab30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckass BeposiTHOCTb. CoydailHbIM  BbIOOp TOYKM U3 (QUTYPHI
HA IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucneitanne. Yenex m Heygada. Cepusi ucnblTaHuil 10 nepBoro ycrexa. Cepus
ucneiTanuii bepaymim. BepostHocTu coObITHIT B cepun ucnibiTaHuii bepryiu.

CnydailHasg BeJIWYMHA W paCIpelelieHHEe BEpOsATHOCTEW. Maremarnueckoe
OoXujaHue u aucnepcus. [Ipumepsl MaTeMaTU4eCKOro OXKUJIAHUS KaK TEOPETHUYECKOTO
CpPEHEro 3HauYeHUs BEJIUYMHBI. MaTeMaTu4ecKoe OKUIAHUE U JUCIEPCHUs CIy4anHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCHBITAHUN bepHymm.

[TonsiTue 0 3aKoHE OOMBITTNX YKcel. Mi3MepeHne BEpoITHOCTEHN ¢ TOMOIIBIO YacTOT.
Ponp 1 3HaYeHME 3aK0HA OONBIINX YUCEIT B PUPOJIC U OOIIECTBE.
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IHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 7 Kjacce.

Yutate wuH(OpMaIMio, TNPENCTAaBICHHYI0 B TaOiauIax, Ha JIUarpaMmax,
IPEACTaBIISATh JaHHBIC B BUIE TaOJHII, CTPOUTH TUarpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIC)
Y KPYTOBBIE) 10 MAacCUBaM 3HAYEHUM.

OnuceIBaTh U UHTEPIPETUPOBATH PeabHBIC YHCIOBBIC JAaHHBIC, MPEACTABICHHBIC
B Ta0nHIIax, HA AMAarpamMMmax, rpagukax.

Hcnonp30Bath )11 OMUCAHUS JAHHBIX CTATHCTHYCCKUE XapaKTCPUCTUKH: CPEIHEe
apudpMeTnyecKoe, MeIMana, HauOoJIbIllee U HAaUMEHbIIIee 3HAYCHHUS, Pa3Max.

NmeTs npeicTaBieHre o cydaifHOM M3MEHYMBOCTH Ha IIPUMEPaXx 1eH, PU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECCKUX ITAaHHBIX, UMETh IPEACTABICHHE O CTATUCTUYCCKOMN
YCTOWYHUBOCTH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS NPOrpaMMbl Y4EOHOro Kypca K KOHILY
oOyueHus B 8 kiacce.

N3Bnekats u npeoOpa3oBbIBaTh UHPOPMAIKIO, TPEICTABICHHYIO B BUJE TaOJIMII,
auarpamMm, rpauKoB, MPEICTABIATh JaHHbIE B BUJIE Ta0JIUIl, UarpaMM, rpauKoB.

OnuceIBaTh TaHHBIE C TOMOILBIO CTATUCTUYECKUX MTOKA3aTelel: CPETHUX 3HAYCHUM
U Mep paccerBaHus (pa3Max, JUCTIEPCUs U CTaHAPTHOE OTKIIOHEHHE).

Haxonuth 4acTOTHI YHCIIOBBIX 3HAYEHUH M YAaCTOTHI COOBITHN, B TOM YHCIIC
0 pe3yJbTaTaM U3MEPEHUI U HaOII0CHUH.

Haxonuth BEpOSITHOCTH CIIy4alHBIX COOBITHIM B OIBITaX, 3HAs BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCIIE B OMBITAX C PABHOBO3MOXKHBIMHU JIEMEHTaPHBIMHU
COOBITHSIMU.

Hcnonp3oBarh rpaduueckue MOJACIU: JEPEBO CIYYaHOTO HSKCIEPUMEHTA,
qyarpamMMbl DWiiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHSATUSIMU: MHOMXECTBO, MOJAMHOKECTBO, BBINOJHSITH OIEpaLU
HaJl MHOKECTBaMU: 00bEeIMHEHUE, TIepecedeHne, JOMOTHEHNUE, TePEUUCTISATh dJIEMEHTHI
MHOKECTB, IPUMEHSTH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduyeckoe MpeCTaBICHUE MHOXKECTB U CBA3Ed MEXIYy HUMU
JUIsl ONMCAHMS MPOLECCOB U SIBJICHUW, B TOM YHUCJIE MPHU PEHICHUM 3aaad U3 APYTUx
y4eOHBIX TIPEAMETOB U KYpPCOB.

[IpeameTHbIe pe3yJabTaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 9 kiacce.

N3Bnekate u mpeoOpa3oBbIBaTh MHGOPMAIHMIO, MPEICTABICHHYIO B Pa3JIMYHBIX
HMCTOYHHMKAX B BHUAC TaONuWIl, auarpamm, TpaduKoB, MPEACTABIATH JaHHBIC B BHJE
Ta0IuIl, AUarpamMm, rpaukoB.
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Pemarp 3amauM  OpraHuM30BaHHBIM  TNEepeOOpPOM  BapHMAHTOB, a  TaKxke
C MCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcenonp30BaTh ONMMCaTENbHBIE XAPAKTEPUCTUKH U1 MACCUBOB YHCIJIOBBIX JTaHHBIX,
B TOM YHCJIE CPETHAE 3HAYCHHSI U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCJE IOJIB3YACH
pe3yJibTaTaMu MPOBEACHHBIX U3MEPEHUI U HA0JIIOIEHUH.

HaxoauTs BEpOSITHOCTH CIy4ailHbIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM YHCIIE
B OIBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAapHBIMU COOBITUSIMHM, B CEPUAX HCIBITAHUMN
J10 IEPBOTO yCIeXa, B CEPUAX UCIBITaHNN bepHyium.

HNmeTh npencTaBiieHUE O CIIy4aiiHOM BEJIMYMHE U O PACIPEACICHUN BEPOATHOCTEH.

HNmers mpencraBieHHE O 3aKOHE OOJBIIMX YHCE KaK O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHOH M3MEHYMBOCTH U O POJM 3aKOHA OOJBIIUX YHUCEN
B IPUPOJIE U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazaena |KonnuecTtBo OCHOBHOE COJIepKaHUE OCHOBHBIE BU/IBI JICITEIIBHOCTH 00yYaIOIIUXCs
(TemnI) Kypca 4acoB
[IpencraBienne qaHHBIX 7 IIpencraBnenune qaHHBIX OcBauBaTth CIOCOOBI MPEACTaBICHUSA

B Tabnuuax. [Ipaktuueckue
BBEIYHCIICHHSI TIO TAOJTUIHBIM
na"HHeIM. 3Baedyenune

U MHTEpIpeTaIus
TaOJIMYHBIX JTAHHBIX.
[IpakTrueckas padboTa
«Ta0muiey.

['pacmueckoe
MPE/ICTABIICHUE IAaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamM. UreHue u
MOCTPOEHUE THATrPaMM.
[Tpumeps! nemorpadraeckux
JUarpamm.

[IpakTrueckas pabora
«JlmarpamMmbI»

CTaTUCTUYECKUX JAHHBIX M YUCIOBBIX MaCCUBOB
C MOMOILBIO TAOJIUIL M TUAarpaMM C UCIIOJIb30BAHUEM
aKTyaJIbHbIX U Ba)XXHBIX JAHHBIX (IeMorpaduueckue
JAHHBIE, TPOU3BOACTBO MPOMBIIIJIEHHOM

Y CEJIbCKOXO3SIMCTBEHHOW IIPOYKIIUH,
OOLIECTBEHHbIE U IPUPOAHbBIC SBJICHMUS).

N3yuyaTs MeTOABI pabOTHI C TAOJTUYHBIMU

U rpauuecKuMU MpeICTaBICHUSIMH JaHHbBIX

C TIOMOLIBIO IU(PPOBBIX PECYPCOB B X0J1€
IPaKTUYECKUX padOT

OnucaresnpHas CTAaTUCTUKA

Yucnoseie Habopwl. CpenHee
apupMeTHIecKoe.

OcBauBaTh NOHATHUS: YUCIOBOM HaOOp, Mepa
LEHTPaJIbHON TeHACHLIMU (Mepa EHTPa), B TOM YKCIIe
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MGIH/IaHa YU CJIOBOI'O Ha60pa.

VY CcTOMYUBOCTh MEIUAHBI.
[TpakTiueckas padota
«Cpennue 3HaUCHUSY.
Haubonbiee 1 HauMeHbIIIEE

3Ha4YCHMA YU CJIOBOI'O Ha6opa.

Pasmax

cpenHee apuPpMeTHIeCKOe, MeaHa.

OnuchbIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIBIO
CpenHero apu(pMeTHuecKoro 1 MeIuaHsbl.

Pemiats 3agaumn.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YHCIIE

C IOMOIIBIO IU(PPOBBIX PECYPCOB, B XOJ1€
IPaKTUYECKUX PadOoT.

OcBauBaTh NOHSITUS: HAUOOJIbIIICE U HAUMEHBIIIEE
3HAYEHUS YUCIOBOTO MACCUBA, Pa3Max.

PemaTh 3a1a4u Ha BHIOOp criocoOa onmucaHus
JAHHBIX B COOTBETCTBHUHU C MPUPOAON TaHHBIX

Y LEJISIMU UCCIIENOBAaHUS

CnyyaiiHasi UBMEHYUBOCTD

Cny4aitHast ”3BMEHYHBOCTh
(mpumepsr). Yactora
3HAYEHHI B MaCCHBE
JNaHHbIX. [ pynmupoBka.
I'mcrorpammel.
[IpakTrueckas padbota
«CnyyaiiHast ©'3MEHYHBOCTb

OcBauBaTh NOHATHSA: YACTOTA 3HAUEHU B MAaCCUBE
JAHHBIX, TPYIIUPOBKA IaHHBIX, THCTOTPaMMa.
CTpouTth 1 aHAJN3UPOBATH TUCTOTPAMMBI,
NMOAOUPATH MMOIXOAIINN 1Al TPYHIIHPOBKHU.
OcBauBaTthb rpaguueckue npeACcTaBiICHUs Pa3HbIX
BUJIOB CJIyYaHOW U3MEHYMBOCTH, B TOM YHUCJIE

C MOMOIIBIO IIU(GPOBBIX PECYPCOB, B X0OJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencrasienue 3amaun

¢ momortbio rpada. CreneHpb
(BaJICHTHOCTD) BEPIIHHBI.
Yucno pedep u cymmapHas

OcBauBath noHsiTUsL: rpad, BepuirHa rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIINHBI), IIEIb

U IUKJL.

OcBauBaTh NOHATHSA: TyTh B Tpade, SUIEpOB MyTh,
o0xop rpada, OpMEeHTUPOBAHHBIHN rpad.
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cTerneHb BepuuH. Llens

u uki. [1yTs B rpade.
[Ipencrasienue 0 CBA3HOCTH
rpada. O6xon rpada
(3iis1IepOB MyTH).
IIpencraBnenue

00 OpHEHTUPOBAHHBIX

rpagax

PemaTh 3a1a4u Ha MOMCK CYMMBI CTETIEHEN BEPIIHH
rpada, Ha MoucK 00xo/a rpada, Ha MOUCK MyTei

B OPHEHTHUPOBAHHBIX Tpadax.

OcBauBaTh cIOCOOBI ITPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, FTeOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C MOMOUIBIO TpadoB (KapThl, CXEMBI,
ANEKTpUYECKHUE LeNH, (PYHKIIMOHAIIbHBIE
COOTBETCTBHSI) Ha MpUMeEpax

BeposiTHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHS

City4ailHbIil ONBIT

U CiIy4ailHOoe cOOBITHE.
BeposATtHOCTh M yacToTa
coObITHsi. Poib
MaJIOBEPOSITHBIX

Y TIPAKTUYECKH TOCTOBEPHBIX
COOBITHH B IPUPOJIC

u B obmiectBe. MoHeTa

U UTpaJIbHASI KOCTh B TCOPHH
BEPOSATHOCTEM.
[IpakTrueckas padora
«YacToTa BbINaICHUS OpIIay

OcBauBaTh NOHATHSA: CITYYATHBII ONIBIT

U CIIy4ailHO€ COOBITHE, MAJIOBEPOSITHOE

Y IPAKTUYECKU JOCTOBEPHOE COOBITHE.

N3yuyaTh 3Ha4UMOCTH MAJIOBEPOSTHBIX COOBITHIA

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPaAx
(aBapuM, HECUACTHBIE CITy4YaH, 3al1UTa IEPCOHAIBHON
uHpOpMaIuy, repeaya 1aHHbIX).

N3y4yaTh posb KIaCCUYECKUX BEPOSITHOCTHBIX
Mojienel (MOHETa, urpalibHas KOCTh) B TEOpUU
BEPOSATHOCTEM.

Ha0uronath U M3y4aTh 4acTOTy COOBITHI B POCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C MOMOIIbIO HU(POBBIX
PECYpPCOB, B X0JI€ TPAKTUUYECKON pabOThI

O060011eHme,
CUCTEMATH3allMA 3SHAHUH

IIpencraBneHune NaHHBIX.
OmnucarenpHast CTAaTUCTHKA.
BeposATHOCTS CitydaliHOTO
COOBITHS

[HoBTOPSATH M3YYEHHOE U BLICTPAUBATH CUCTEMY
3HaHUH.

Pemiars 3a7a4u Ha PEACTABICHUE U OMTUCAHUE
JIAHHBIX C IIOMOIIBIO U3YYEHHBIX XapAKTEPUCTHUK.
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OO0cy:xaaTh NpuMepbI CIYIANHBIX COOBITHIH,
MaJIOBEPOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHbIX COOBITHIA, X POJIK B IPUPOJIE U JKU3HU
YEJI0BeKa

OBILEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

34

99




8 KVIACC

Cny4aitHass U3MEHUYHUBOCTb.
CpenHue 4rcioBoro Hadopa.
Crnyuaiinbie COOBITHSI.
BeposiTHOCTH M 4aCTOTHI.
Knaccuueckne monenu
TEOPUH BEPOSTHOCTEM:
MOHETa 1 UTpaJibHasi KOCTh

HaumenoBanue pazaena |KommuectBo OcHOBHOE coziepKaHNE OcHOBHBIE BHJIBI JEATETHHOCTH O0YJAIOIINXCS
(Temsl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBiienrie TaHHBIX. IHoBTOPATH N3YUYEHHOE U BHICTPAUBATH CUCTEMY
7 xnmacca OnucarenbHasi CTATUCTHKA. 3HAHUMU.

Pemarn 3alavi Ha IPCACTABJICHHUC U OITMCAHHC
JaHHBIX C IIOMOIIBIO N3YUCHHBIX XapPAKTCPHUCTHK.

Pemarn 3aJa4M Ha [MPCACTABICHUC I'PYIIIMPOBAHHBIX

JTAHHBIX U ONMCAHUE CIy4YalHOW NW3MEHUYUBOCTH.
Pemiath 3aga4m Ha ONPEACIIEHUE YACTOTHI
CIIy4ailHbIX COOBITUI, 00CYKIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHH, MAJIOBEPOSITHBIX

Y MPAKTUYECKHU TOCTOBEPHBIX CIIYHYailHBIX COOBITHI,
UX POJIY B IIPUPOJE U )KU3HU YEIIOBEKA

Onepanuu

OnucarenbHas CTATUCTHKA. 4 Otknonenus. ucnepcus OcBauBaTh NOHATHSA: TUCIIEPCUS U CTAHIAPTHOE
PaccenBanue naHHbIX YK CIOBOTO Habopa. OTKJIOHEHUE, UCIIOIb30BaTh ITH XAPAKTEPUCTUKHU
CrangapTHOE OTKIIOHEHUE JUISL OIIMCAHHUSI PACCEUBAHMS TAHHBIX.
YHCIIOBOTO Habopa. BoiaBurath runoresbl 00 OTCYTCTBUM WU HATUYUHU
Jnarpammebl paccenBaHus CBSI3U 110 JUarpamMMaM pacCEeUBaHUs.
CrpouTh AriarpaMMbl pacCEMBaHUs 110 UMEIOILMMCS
JIAHHBIM, B TOM YHMCJIE C TOMOIIBIO KOMIIBIOTEPA
MHoOxecTBa 4 MHO0keCcTBO, MOAMHOKECTBO. | OcBaMBaTh NOHATHSA: MHOKECTBO, 3JIEMEHT

MHOKECTBA, IIOAMHOXKCCTBO.
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HaJl MHOXKECTBAMHU:
o0beIMHEHNnE, IEpeceYeHHe,
JIOTIOJTHEHHE.

CaoiicTBa onepanuit

HaJI MHOYKECTBAMHU:
HEPEMECTUTEIBHOE,
COYETaTeNbHOE,
pacIpeaeauTenbHoE,
BKJTFOUCHHSI.

['padmueckoe
npeACTaBICHHE

MHOECTB

BbInoiHATH Onepanum HaJ MHOKECTBAMMU:
oOBbeIMHEHNE, IEpeceUeHne, TONOTHEHHE.
Hcnoab30BaTh CBOICTBA: IEPEMECTUTENBHOE,
coueTaTeIbHOE, paclpeACIUTENLHOE, BKIIIOUCHHUS.
Hcnoab3oBaTh rpaduueckoe npecTaBlieHue
MHOKECTB IIPH ONMCAHUU PEAIbHBIX MPOLECCOB

Y SIBIICHUH, NIPU PEIICHUH 33/1a4 U3 JPYTUX Y4eOHbIX
MPEIMETOB U KypCOB

BepoATHOCTB City4aliHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnydaitnbie cOOBITHSI.
biaronpusrcrByromue
AJIEMEHTapHBIE COOBITHUSI.
BepositHOCTH COOBITHI.
OMBITHI C PABHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMH.
CayyaitHblif BEIOOD.
[Ipaktrueckas pabora
«OTBITHI

C PaBHOBO3MO>XHBIMH
AJIeMEHTapHBIMU
COOBITUSIMID

OcBauBaTh MOHSTHSI: DJICMECHTAPHOE COOBITHE,
CITy4yaiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIONIUX AJIEMEHTAPHBIX COOBITUI,
PABHOBO3MOXKHBIE 3JIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIICHUE BEPOATHOCTEN
COOBITHH 110 BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUIA
CJIy4alHOIO OIbITA.

Pemars 3a1aum Ha BBIUKCIIEHUE BEPOSATHOCTEN
COOBITHI B OMBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH, B TOM YHCIIC

C TTIOMOII[BIO KOMITBIOTEPA.

IIpoBoaAMTH U U3y4YaTh ONBITHI

C PAaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU
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(C HCTIOJB30BAHUEM MOHET, UTPAJIbHBIX KOCTEH,
JIPYTUX MOJIEJIEN) B X0/1€ IPAKTUYECKOM padOThI

Brenenue B Teopuro rpados

JepeBo. CBoiicTBa aepeBa:
€IMHCTBEHHOCTh MYTH,
CYLIECTBOBAaHUE BUCSYEH
BEPILUHBI, CBSI3b MEXKTY
YUCJIOM BEPIINH U YUCIOM
pebep. [IpaBuno ymMHOXKeHUs

OcBauBaTh NOHATHS: IepeBO Kak rpad Oe3 1ukIia,
BHCsYas BeplIMHa (JIUCT), BETBb JE€PEBA, MyTh

B JIEPEBE, AMAMETP JIEPEBA.

N3yuaTh cBOMCTBA AepeBa: CyLIECTBOBAHNUE BUCAUYEH
BEPILUHBI, €AUHCTBEHHOCTh ITyTH MEXY IBYMS
BEPILIMHAMU, CBA3b MEXK/Iy YUCIIOM BEPIIUH U YHCIOM
peoep.

Pemiats 3a1a4M Ha TOMCK U IEPEYUCIICHUE Y TEU

B JIepeBe, OIpE/IeTICHUE YUCIa BEPIINH WK pedep

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

C IPUMEHEHUEM MPABUIIA YMHOKECHHUS

Crny4daitHble COOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Juarpamma Ounepa.
OO0beauHeHue U repeceueHue
coObrThii. HecoBmecTHbIC
coObITusi. Popmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuiio yMHOXEHUSA
BEPOSATHOCTEM.

Y ciioBHasA BEPOSITHOCTb.
He3zaBucumble coOBITHS.
[IpencraBnenue

OcBauBaTh NOHSTHSA: B3aUMHO TPOTUBOTIOJIOKHBIE
COOBITHUSI, OTIEpallUK HAJl COOBITUSIMU, OOBETMHEHNE
U TiepeceueHne coObITUH, AuarpamMmma Jityiepa
(Ditnepa—BeHHa), COBMECTHBIE U HECOBMECTHBIC
COOBITHSL.

N3yuats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS
JBYX COOBITHH ((hOPMYITBI CIIOKEHUS BEPOSITHOCTEN ).
Pemarts 3a7a4um, B TOM YKCIie TEKCTOBBIC 3aa4H
Ha OTpeJIeICHNE BEPOATHOCTEN OO BEAMHEHUS U
MePECEUCHUsI COOBITHI C TTOMOIIBIO YUCIIOBOM
npsAMoii, Auarpamm Disepa, GopMyIIbl CIIOKEHUS
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CIIy4aHOT'O DKCTIEPUMEHTA
B BHJIC JIepeBa

BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHUS
BEPOSATHOCTEN, YCIIOBHASI BEPOATHOCTD, HE3aBUCHUMBbIEC
COOBITHSI IEPEBO CIYYAIHOTO OMBITA.

N3yuaTsh cBoiicTBa (OnpeiesieHrs) He3aBUCUMbIX
COOBITUH.

PemiaTh 3a1a4um Ha ONIpEICIICHUE U UCITOJIb30BAHHUE
HE3aBUCUMBIX COOBITUH.

PemiaTe 3a1a4m Ha IOMCK BEPOSTHOCTEM, B TOM
YUCJI€ YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CJIy4alHOI'O OIbITa

O0o0011eHue,
CUCTEMATH3AIIU 3HAHUU

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padri. BepositHOCTH
CITy4aliHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IHoBTOPATH N3y4YEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

Pemiats 3aga4m Ha IPECTABICHUE U ONMCAHUE
JIAHHBIX C [IOMOIIBIO U3YYEHHBIX XapAKTEPUCTHUK.
PemaTh 3anaum ¢ npuMeHeHreM rpagos.

Pemiats 3aga4m Ha HaX0XKIECHUE BEPOSATHOCTU
CIIy4aiilHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTApHBIX COOBITUH, B TOM YHCIIE B ONBITAX

C pPaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUSIMHU.
Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOATHOCTEHN
oOBbEUHEHUS U ITepeceyeHus: COOBITHI, B TOM YHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM IpaUueCKUX
IIPEACTABICHUN U JIEpeBa CIIy4alHOI'O OIIbITA.
PemaTh 3a1a4u Ha IEpEUNCIICHIE KOMOWHAITAN
(4ucna nepecTaHoOBOK, YKCia COYETaHUl),
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Ha HaXOXKXKIACHUC BCpOSITHOCTeI\/JI COOBITUH
C IPUMCHCHHUCM KOM6I/IHaTOpI/IKI/I, B TOM 4YHUCJIC
C UCII0JIb30BAHUCM TPCYI'OJIbHHUKA ITackams

OBILEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

34
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9 KJIACC

8 Kiacca

OnucarenpHas CTaTUCTHUKA.
Onepanuu HaJ COOBITUSIMU.
He3aBucumocTts cOOBITHIA

HaumenoBanue pazgena |[Kommuectso OcHOBHOE coziepxKaHue OcHOBHBIE BHJIBI JEATETHHOCTH O0YJaIOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBienue TaHHBIX. I[MoBTOPATH N3YyYEHHOE U BHICTPAMBATH CUCTEMY

3HAHUM.

Pemarts 3a1a4u Ha IpeICTaBICHUE U OTIMCAHUE
JTAaHHBIX.

Pemiathb 3aga4u Ha HAXO0XKIACHUE BEPOATHOCTEN
00BbEIMHEHUS U TIEPECEUCHUS COOBITHIA, B TOM YUCTIE
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuecKux
MPEJICTABICHNUI U JE€pPEBA CIIy4YalHOTO OIbITA.
Pemarts 3a1a4u Ha iepeynciIeHne KOMOUHAITUI
(uncia mepecTaHOBOK, YMC/Ia COUCTAHMH ),

Ha HAXOXKJICHUE BEPOSTHOCTEU COOBITUI

C MpUMEHEHNEM KOMOMHATOPHUKHU, B TOM YHCJIE

C UCIIO0JIb30BaHHEM TpeyrojbHuka [lackans

DNeMeHTbl KOMOMHATOPUKU

ITepecranoBku. Pakropua.

Couetanus ¥ 4YUCIIO
coyeTaHuil. TpeyroapHUK
[Tackains. [IpakTuueckas
paboTta «Beruncienue
BEPOSATHOCTEN

C UCIIOJIb30BaHUEM

OcBanBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUsI, YIOPAIOUCHHAs 1apa, TporKa 00 bEKTOB,
IIEPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAHHUE, YUCIIO
COYETaHuM, TpeyroyibHukK [lackass.

Pemiarh 3a1a4u Ha IEPEYNCIICHUE YITOPSAIOUYECHHBIX
nap, TPOeK, NEPEUNCICHUE IEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB PA3JIMYHBIX MHOYKECTB.
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KOMOMHATOPHBIX (DYHKITUN
ANEKTPOHHBIX TAOJIUI»

PemaTtp 3aa4n Ha IPUMEHEHUE YHCIIa COYETAaHU

B anredpe (CoKpalieHHOe YMHOXKEeHHEe, OMHOM
HproToHa).

Pematp, npuMeHssi KOMOMHATOPUKY, 3aa4H

Ha BBIYHCIICHUE BEPOSITHOCTEH, B TOM YKCIIE C TIOMOIIIBIO
AIIEKTPOHHBIX TAOJUIL B XOJI€ MPAKTHYECKON PaOOTHI

['eomeTprueckas
BEPOATHOCTD

I'eomerpruueckas
BEPOATHOCTh. CIydalHbIN
BBIOOp TOYKH U3 (PUTYPBI
Ha IJIOCKOCTH, U3 OTpE3Ka,
U3 IyTU OKPY>KHOCTH

OcBauBaTh NNOHSAITHE FGOMCTpH‘IGCKOﬁ BCPOATHOCTH.
Pemarn 3aJa44 Ha HaXOXIACHHUC BGpOfITHOCTGfI

B OIIbITax, IPCACTAaBUMbBIX KaK BBI60p TOYCK

N3 MHOI'OYI'OJIbHHKA, KpyTra, OTPC3Ka WU AYT'H
OKPYKHOCTH, YHCJIOBOI'O IIPOMCIKYTKA

Wcnpitanus bepryium

HcneiTanue. Ycnex

u Heynada. Cepust
WCTIBITAHUN 10 TIEPBOTO
ycnexa. Mcnbitanus
bepnymm. BeposatHocTu

COOBITHH B CEpUU UCTTBITAHUIA

bepnynnu. [Ipaktnueckas
pabota «VcnbeiTanus
bepnynnm»

OcBauBaTh NOHATHS: HCIIBITAHUE, IIEMEHTAPHOE
cOOBITHE B UCIIBITAHUH (yCHIEX U HEYy/Aaua), Cepus
WCIIBITAHNM, HACTYIUICHHE MIEPBOTO ycexa
(Heynaum), cepust ucnelTanuii bepuymiu.

Pemarp 3agaumM Ha HaX0KIECHUE BEPOSTHOCTEN
COOBITHI B CEpUU UCTIBITAHUH JI0 IEPBOTO ycrexa,
B TOM YHCJIE€ C IPUMEHEHUEM (POPMYIIbI CyMMBI
r€OMETPUUECKOU MPOrPECCUM.

Pemars 3aga4u Ha HAX0XKIACHUE BEPOATHOCTEU
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUM
bepHym, Ha HAXOXKIECHHUE BEPOSITHOCTH
OTPENICIICHHOTO YUCJIa YCIIEXOB B CEPUU UCTIBITAHUI
bepnymm.

M3yuyaTh B X0/1e NPAKTH4YeCKOi padoThl,
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B TOM YHCJIE C TIOMOIIIBIO ITU(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU UCIIBITAHUIM
bepnymm

Crny4daitHas Benmu4nHa

CnydaiiHas BeTuynHa

U pacrpeesicHue
BEPOSATHOCTEM.
MareMaTru4eckoe OKuaaHue
Y IUCTIEPCHUS CIIyHalHOMN
BEJIMYUHBEL. [Ipumepsl
MaTEMAaTUYECKOTO OKUIaHUS
KaK TEOPETUYECKOTO
CpeHero 3HaYCHUs
BEJINYHHBI.

ITonsiTe 0 3aKOHE OOJBIINX
yucen. U3mepenne
BEPOSATHOCTEN C MOMOILBIO
yactoT. [[puMeHeHune 3akoHa
OOJIBIIINX YHCETT

OcBOMTH NOHATHS: CIIydaliHasl BEJINYNHA, 3HAUCHUE
CIIy4YallHOW BEJIMYMHBI, PACIIPEIECIICHUE
BEPOATHOCTEM.

N3yyats 1 00CyKAaTh IPUMEPHI JUCKPETHBIX

Y HEMPEPHIBHBIX CIIyYalHbBIX BEJIMUUH (POCT, BEC
YEJI0BEKa, YUCIIEHHOCTh HACEJICHHUS], IPYTue
VM3MEHUYMBBIC BEJIMYMHBI, PACCMaTPUBABIINECS

B KypC€ CTaTUCTHKHU), MOJICTbHBIX CITy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYallHBIMH ONBITAMU
(OpocaHre MOHETBI, UTPATTLHOM KOCTH, CO CITy4YaiHBIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHS: MATEMATHYECKOE 0XKUIAHUE
CJIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CPENHEE
3HAYEHHE, TUCIIEPCUS CITyYAHON BEJIMYMHBI KaK
aHaJIOT IUCTIEPCUU YUCIIOBOTO HAabopa.

PemiaTh 3a1a4m Ha BEIYMCIICHUE MATEMATHYECKOTO
0’KUJAHUS U JUCIIEPCUU JUCKPETHOU CIIy4YalHON
BEJIMYMHBI 110 33JJaHHOMY PaclpeAesI€HUIO, B TOM
YuCIIie 3371a4, CBSI3aHHBIX CO CTPaXOBAaHUEM

Y JIOTEPESIMH.

3HAKOMUTBHCS C MATEMATUYECKUM OKHIAHUEM

Y IUCTIEPCUEN HEKOTOPBIX pPacIpeesICeHUuH, B TOM

YU CJIIEC paCIPEACIICHUS CIIy4YailHON BETMYUHBI «UUCIIO0
YCIIEXOB» B CEpUM UCIIBITAaHUN bepHyIuin.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYyIO BEJINYHHY.
3HAKOMHUTBCH C 3aKOHOM OoJIbIINX yucend (B popme
bepuymmn): npu OOJIBIIOM YKCIIE OIIBITOB YaCTOTA
cOOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

PemaTe 3a1a4u Ha U3MEPEHNE BEPOSITHOCTEN

C IOMOUIBIO YACTOT.

O0cy:knaTh pojb 3aK0HA OOJIBIINX YUCE

B 000CHOBaHMH YaCTOTHOT'O METOJIa U3MEPEHUS
BEPOSTHOCTEM.

OO0cyxnaTh 3aK0H OOJIBIINX YUCEN KAK MPOSIBJICHUE
CTaTUCTUYECKOW YCTOMYMBOCTH B N3MEHUYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBILIMX YKCET B IPUPOE
U B KU3HH Y€JIOBEKa

O0600uIeHNE, KOHTPOIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3yUYEHHOE U BHICTPAUBATH CUCTEMY
OnwucarenbHasi CTATUCTHKA. 3HAHHU.
BeposiTHOCTB citydaliHOTO PemaTh 3a1a4u Ha IpeCTaBICHUE U ONMCAHUE
COOBITHSA. DJIEMEHTbI JTAHHBIX.
koMOuHaTopuku. Cityyaiinsle | PemaTh 3aauu Ha HAXOXKICHUE BEPOSTHOCTEH
BEJIMYMHBI U PACNIPEACICHUST | COOBITHMN, B TOM YHCIIE B OIBITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMH,
BEPOATHOCTEN 0OBEIMHEHHSI U TIEPECCUCHUS
COOBITHH, BBIYUCIATH BEPOSITHOCTU B ONBITAX
C CEpUsIMU CIIyYalHBIX UCIIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB I10 I[TPOT PAMME
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HNEPEYEHDb (KOAUPUKATOP) PACITPEJEJIEHHBIX I1O KJIACCAM
MPOBEPSIEMbIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOT'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS 1 DJIEMEHTOB COAEP KAHUS
IO MATEMATHUKE

B ¢enepanbHBIX M pPerMOHAIBHBIX MPOIEAYpPaX OIECHKH KadecTBa OOpa30BaHUS
UCIIOJB3YeTCs MepeueHb (Koau(HUKATOp) pacHpeeICHHbIX M0 KiIaccaM IIPOBEPSCMBIX
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTeIbHOW IMPOTrPaMMBbI
OCHOBHOTO 00IIIeT0 00pa30BaHUs U JIEMEHTOB COACPKAHUS 110 MaTEMaTHKE.

S KIIACC

IIpoBepsiembie TPeOOBaAHUA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpaMMbl

Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa3oBaHus
pe3yJibrara
| YHucia v BbIUKCIICHUS
11 [lonuMath W TpaBUIBLHO YNOTPEOJSITH TEPMHUHBI, CBSI3aHHbBIC
' C HAaTypaJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMH U JIECITUYHBIMU JIPOOSIMU
12 CpaBHUBAaTh W yHOPSIAOYMBATH HATYpaJbHbIE YUCJA, CPABHUBATH

B ITPOCTEUIIINX CIIy4asiXx OOBIKHOBEHHBIEC IPOOH, NECITHUHBIE APOOH

CoOTHOCHUTh TOYKY Ha KOOPJAWHATHOW (YHMCIIOBOM) TpsIMOM
1.3 C COOTBETCTBYIOIIUM €M YHCIIOM M M300pakaTh HATypaJIbHBIC YKCIIa
TOYKaMU Ha KOOPJAMHATHOU (YUCIOBOM) IPSIMOiA

BoimonssaTh apudMeTrueckre ASUCTBUS ¢ HATYPAIbHBIMU YHCIIAMU,

14 .
C OOBIKHOBEHHBIMU JPOOSIMU B IPOCTEUIITNX CITydasx
1.5 BhInonHATH NPOBEPKY, NPUKUAKY PE3YJIbTATA BBIUUCICHHI
1.6 OKpyIJISITh HaTypaJbHbBIC YNCIA
2 Pemrenne TekCcTOBBIX 3a1a4
21 Pemrats TekcTOBBIC 331241 apU(PMETHISCKUM CIIOCOOOM U C TTIOMOIIIBIO
) OpraHM30BaHHOI'O0 KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BapHAHTOB
Pemate 3amaun, conaepkaliuMe  3aBUCMMOCTH,  CBSI3BIBAIOIIUE
2.2 BEJIMUUHBL. CKOPOCTb, BpPEMsI, PACCTOSIHUE, II€HA, KOJUYECTBO,

CTOUMOCTD
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2.3

Hcnonb30oBaTh KpaTKUE 3aIIUCH, CXEMBbI, TAOJIUIbI, 0003HAUYECHUSI TIPU
pelieHnu 3aaad

24

[Tonp30BaThCsi OCHOBHBIMM CIANHHUIAMHU HN3MCPCHHA: ILICHBI, MACCHI,
pacCcTrodaHusa, BPEMCHH, CKOPOCTH, BbIpakKaTb OJHHU CIAWHUIIBL
BCJIMYMHBI 4CPEC3 APYIrUc

2.5

N3Bnekars, aHaJIU3UPOBATh, OLICHUBATh uH(bOpMaIHIo,
NpEACTaBICHHYI0O B  Talbnuie, Ha CTONOYaTOM  JUarpamme,
VHTEPIPETUPOBATH NIPEACTABICHHBIC TaHHBIE, UCIIOJIb30BAThH JaHHBIC
IIPU PELICHUY 3a/1a4

HaFHHI[HaH ICoOMCTpHUA

3.1

[Tosp30BaTbCs  TEOMETPUYECKMMHU  MOHATUSAMH: TOYKa, IpsMas,
OTpE30K, JIy4, YT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBoauTh HpHUMEPHl OOBEKTOB OKPYXAIOLIErO0 MHpA, MMEIOIINX
(bopMy U3YYEHHBIX TEOMETPUUYECKUX PUTYP

3.3

Hcrnonb30BaTh TEPMHUHOJOTHIO, CBA3AHHYIO C yIJaMHu: BEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMH: YTOJ1, BEpIIMHA, CTOPOHA, AUATOHAJIb;
C OKPY’KHOCTBIO: PaInyC, TUAMETP, LIEHTP

34

N300paxxkaTh U3y4yeHHbIE TeOMETpUUeCcKue (PUrypbl HA HETMHOBAHHOMN
U KJIeTYaTol Oymare ¢ TOMOIIBIO IIUPKYJIS U JIMHEUKU

3.5

HaxoauTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM  HM3MEPEHHEM
C TOMOIIbIO JIMHEHKH, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH
OKPYHOCTb 33JJaHHOTO pajuyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB PSIMOYTOJIBHUKA, KBAIpaTa
JUJISL KX TIOCTPOCHMS, BBIYUCIICHUS TUIOIIAAN U TIEPUMETPA

3.7

Bbrancnsate nepuMeTp U Mioaip KBajapara, mpsiMoyrojbHUKa, Guryp,
COCTaBJICHHBIX U3 TPSAMOYTOJbHUKOB, B TOM 4Hcle Quryp,
M300paKEHHBIX Ha KJIeT4aToi Oymare

3.8

ITonb30BaThCsI OCHOBHBIMU MCTPUYCCKUMHU CAMHHUIAMH HU3MCPCHUA
JJIMHBI, TUIOIIA/IN,; BbIpaXXaThb OAHHW CANHUILI BEJIMYNHBI HCPE3 APYTrUC

3.9

PacnioznaBaTh mapasienenures, Kyo, HCTIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHA, pedpo, TpaHb, W3MEPCHHUS; HAXOAUTh H3MEPEHUS
napasuienenuneaa, kyoa

3.10

Beruncnate  o0beM  Kkyba, mapaienenuenqa 1o 3aJlaHHBIM
WU3MEPEHUSIM, TTOJIh30BAThCS CIMHUIIAMH U3MEPEHHS 00BeMa

3.11

Pemartes HECI0KHBIE 3aJlaud Ha UBMCPECHUEC TCOMETPHUYCCKHUX BCIIMYNH
B IIPAKTUYCCKUX CUTyalUsaX
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IIpoBepsiembie Y1eMEHTHI COEPKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COJICPIKAHUS

1

HarypanbHble uncna u HyJb

1.1

Harypansnoe uucno. Psg nHatypanehbix uucen. Yuciao 0. M3o6pakenue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) IPSIMOM

1.2

Ilo3nmmonHass cucrema cuucieHus. Pumckas nymepanusa. JlecstuanHas
CUCTEMA CUHUCIICHHUSI

1.3

CpaBHEHHE HATypaJIbHBIX YMCETl, CPABHEHHE HATYPAIBbHBIX YHUCET C HYJIEM.
OkpyrieHue HaTypanbHbIX YHCEI

1.4

CrnoxeHue, BBIUUTAHUE, YMHOXXCHUE W JCJICHHE HATypajbHbIX YHCEN.
CBOICTBO HYJIS IPU CIIOKEHUH, CBOMCTBA HYJIS U €IMHUIIBI TIPU YMHOXKEHUH.
[lepemecTuTeIbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CJIOKEHHS
Y YMHOXEHUS, paclpeeIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKECHUS

1.5

Hcnonb3oBanue OyKB i1 OOO3HAYEHMsI HEU3BECTHOTO KOMIIOHEHTa
Y 3aIHCH CBOWCTB apu(PMETUUECKUX IEUCTBUIA

1.6

Jlenutenun W KpaTHbIE 4YHUCHA, Pa3ioXKEHHEe Ha MHOXUTeNH. [Ipocteie
1 coctaBHbIe uncia. [IpusHaku femumoct Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom

1.7

Crenenb ¢ HaTypaJdbHbIM IOKA3aTE€JEM. 3aluCh YKCIa B BHUJE CYMMBI
pa3psAIHBIX CIAaraeMbIX

1.8

UucnoBoe BbIpakeHWe. BplunclieHHE 3HAYEHUN YHUCIOBBIX BBIPAKECHUM,
MOPSAJIOK BBINOJHEHUS] JEeUCTBUM. VCronp30BaHWE MNPU  BBIYUCIEHUSIX
MEPEMECTUTEIFHOTO W COYETaTEIbHOTO CBOMCTB (3aKOHOB) CJIOKECHHS
Y YMHOXEHUS, pACIPEAECTUTEIBHOTO CBOMCTBA YMHOXKECHUS

Hpobu

2.1

IIpencraBierre o apoOM Kak CIOCOOE 3alMCH  YacTH  BEIMYHMHBI.
OObikHOBeHHBIE 1poOu. [IpaBuiibHEBIE U HENpaBUiIbHBIE 1poOu. CMmertaHHas
IpoOb, MpEACTaBICHWE CMEIIaHHOW JpoOM B BUJIC HENMPaBUIBHOU ApOOH
U BBIJICJICHUE 11€JI0M YacTH YKCiia U3 HeNpaBWIbHOU aApoou. M3o0paxenue
Ipo0ei TOYKaMu Ha YUCJIOBOM MPSMOi

2.2

OcHoBHoe cBoiicTBO apoou. Coxparmienue npobdeit. [IpuBenenue npobu
K HOBOMY 3HaMeHarento. CpaBHEeHHE IpoOeit

23

CrnoxeHre U BeIUMTaHuE Ipo0Oeii. Y MHOKEHHE U JIeJIeHUE Ipo0ei, B3auMHO-
oOpaTHbie podu. HaxoxaeHue 4acTu 1eaoro u 1eyioro mo ero 4actu

2.4

Hecstuunas 3anuchk apooOeit. [IpencraBnenne necsITHUHON IpoOU B BHIE
00BIKHOBEHHOM. M300pakeHne NecATUYHBIX ApoOel ToOuKaMy Ha YHUCIIOBOM
npsiMoii. CpaBHEHHUE JECATUYHBIX ApoOei
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Apudmernyeckne AEUCTBUS C JAECATUUYHBIMH ApoOsmu. OkpyrieHue

2.5 .
JECATUYHBIX ApOOeit
3 Pemienne TekCTOBBIX 3a/1a4
3.1 Pemenre TeKCTOBBIX 33714 apu(METHISCKUM CTIOCOO0M
39 Pemenne nornyeckux 3agad. Pemenue 3amad nepeObopoM BCeX BO3ZMOKHBIX
' BapuaHTOB. Vcnionb30BaHue MpHU PEIICHUH 3a1a4 TAOJIHIl U CXEM
Pemenne 3amay, copepkalux 3aBUCHUMOCTH, CBS3BIBAIOUIUE BEJIMYMHBIL:
33 CKOpPOCTb, BPEMS, PACCTOSIHUE, LIEHY, KOJIWYECTBO, CTOMMOCTb. EIMHUIIBI
' U3MEpPEHHUS: MacChl, 00beMa, 1IEHbI, PACCTOSIHUS, BpeMEHH, CKOPOCTH. CBsI3b
MEXy €INHUIIAMHA U3MEPEHHUS KaKI0M BETMYUHBI
34 Pemenrie 0CHOBHBIX 3a7a4 Ha JpoOu
3.5 [IpeacTaBienue qJaHHBIX B BUE TA0JIUII, CTOIOYATHIX JUArpaMm
4 Harnsanasa reomerpust
Harnsanele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTPE30K, JIyY, YroJl, JJOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YTOI.
[IpstMoM, OCTpPBIN, TYNIOM U Pa3BEPHYTHINA YIJIbI
JliHa oTpe3Kka, METpUUECKUE €IMHULIBI IJTUHBL. [[TMHa TOMaHoW, IEPUMETP
4.2 MHOTOYTOJIbHUKa. l3MepeHue H NOCTPOEHHWE YIJIOB C  IOMOULIBIO
TpaHCHOpTHpa
43 Harnsanaele npencraBnenus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' PSIMOYTOJILHUK, KBaJIpaT, TPEYTOJILHHUK; O PABEHCTBE (PUTYD
N3obOpaxkenne ¢uryp, B ToM 4ucie Ha kietdator Oymare. Iloctpoenue
44 KOH(Urypauuii u3 vacted NOpsIMOW, OKPYXKHOCTH Ha HEJIMHOBAHHOU
' u kieryatoil Oymare. Mcmonb3oBaHue CBOWCTB CTOPOH U YIJIOB
MPsIMOYTOJIbHHUKA, KBaJIpaTa
[lnomans  OpsMOYrojbHMKA Y MHOTOYTOJIBHUKOB,  COCTaBJIEHHBIX
4.5 U3 NPSMOYTOJBHUKOB, B TOM 4ucie (uryp, u300pakeHHbIX Ha KJIET4aTON
Oymare. EnuHUIIBI U3MEpEHUs MII01a 1
Harnsaueie MpEACTaBICHUS 0 MPOCTPAHCTBEHHBIX durypax:
NpsIMOYTOJIBHBIN Mapajienenurne], Ky0, MHOrorpaHHuku. W3oOpaxeHue
4.6 MPOCTEUIINX MHOTOTPAaHHUKOB. PasBepTku Kyba U mapajUienenunena.
Coznanmne Mojiesnei MHOTOTPaHHUKOB (U3 OyMaru, mpoBOJIOKH, TUIACTUIIMHA
U JIPYTUX MaTepUasoB)
47 Ob6beM MpsAMOYTroJILHOTO Mapasuienenunena, kyoa. Eqununsr nsmepenus

o0BeMa
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6 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpamMMbl
Kon [IpoBepsiemblie MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeNbHON IPOrpaMMbl OCHOBHOTO OOIIETO0 00pa30BaHHUs
pe3ynbTaTta
| Hucna v BEIYKMCIEHUS
3HaTh U IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JINYHBIMU BUAAMU YHCET
1.1 U CIIOCO0aMU UX 3alUCH, IEPEXOIUTH (€CJIH 3TO BO3MOXKHO) OT OJTHOM
dbopMBbl 3ammucu yucia K Apyrou
12 CpaBHMBaTh U YHOPSAOYMBATH LEIbIE YHUCTIA, OOBIKHOBEHHBIC
) U JIECATUYHBIC IPOOU, CPAaBHUBATH YKCJIA OJTHOTO M Pa3HbIX 3HAKOB
BreinmonuaTth, codeTras  yCTHbIE U NHUCHMEHHBIE  IPUEMBI,
13 apu(pMETUYECKHEe JCUCTBUS C HATypaJbHBIMU M LEIBIMH YHUCIIAMH,
' OOBIKHOBEHHBIMU M JICCATUYHBIMU JIPOOSIMU, TOJOXKUTEIHHBIMHU
Y OTPUIIATEIbHBIMU YUCIAMU
Briuncnarh 3HaU€HUS] YUCIOBBIX BBIPAXKEHUM, BBITOJHITh MPUKUAKY
14 U OLEHKY pe3yJbTaTa BBIUMCICHUM, BBIIOJHATH MPeoOpa3OBaHUS
' YHUCJIOBBIX BBIPAKEHUW Ha OCHOBE CBOWCTB apu(PMETHUECKUX
JICUCTBUI
15 OxkpyryisiTh ~ 1IeJble  YWClia MW JECATHYHBIE JpOOH, HaXOJUTh
' NPUOJIMKEHUS YK CEl
COOTHOCUTH TOUKY HAa KOOPJAUHATHOW NPSIMOI C COOTBETCTBYIOIIUM €
1.6 YUCJIOM M M300pa)kaTh 4YMCIa TOYKAMU Ha KOOPAMHATHOW MPSMOMH,
HaxXOJUTh MOAYJIb YUCTIA
17 CooTHOCUTH TOYKY B MPAMOYIOJBHOM cHCTEME KOOpAMHAT
' C KOOpAMHATAMH 3TOH TOUKH
13 OxpyryisiTh 1IeNble 4YUCla W JECATHUYHBIE JApOoOH, HAXOJWUTH
' MPUOIMKEHUS YHCEIT
2 YucnoBbie 1 OYKBEHHBIC BHIPAKCHUS
[TornmaTe ¥ ynoTpeOasTh TEPMUHBI, CBI3aHHBIC C 3AITUCHI0 CTEIICHU
2.1 YuCjia, HAXOAUTh KBagpaT W KyO 4YWCIa, BBIYUCISITH 3HAYCHUS
YUCJIOBBIX BBIPAYKEHUI, COAEPKAIINX CTENIEHU
29 [Tonp30BaThCA NMpU3HAKAMU JETUMOCTH, PACKIIAbIBATh HATYPAIbHbIE
' YHUCIa HA TIPOCThIE MHOXKUTEH
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2.3

[Tonp3oBaThCs MaCHITa6OM, COCTAaBJIATH MIPOIIOPLIKUH M OTHOIICHHA

24

Hcnonb3oBaTth OykBbl I 00O3HAUEHUS YHUCEN TMIPU  3aMKCH
MaTeMaTUYECKUX BBIPAXKEHUN, COCTABIATH OYKBEHHBIC BBIPAKCHUS
U (OpMYJIbl, HAXOJIUTh 3HAYCHUSI OYKBEHHBIX BBIPAKEHUN

2.5

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemenue TeKCTOBBIX 3aaa4

3.1

Peniate MHOrOIIIaroBbie TEKCTOBBIE 3aJlauu1 apI/I(i)MeTI/ILIeCKHM CIIOCOOOM

3.2

Pematn 3aJla4r, CBA3aHHBIC C OTHOIMICHUEM, ITPOIOPIHHNOHAJIBbHOCTBIO
BCJIMYHUH, IIPOLHCHTAMH, PCHIATb TPH OCHOBHLIC 3add4W Ha IIpO6I/I
H IIPOLICHTHI

3.3

Pemats 3aJa4u, COoACpIKaue 3aBUCHUMOCTHU, CBJ3bIBAIOIINC
BCIIMYMHBI: CKOpPOCTb, BpCM:A, pPaCCTOSAHUC, INLCHY, KOJINYCCTBO,
CTOUMOCTD, IIPOU3BOIUTCIBHOCTDL, BPEM:I, 00BeM pa60TI>I, HCIIOJIB3YA
apI/I(l)MeTI/ILIeCKI/IG I[CﬁCTBH?I, OOCHKY, IIPHUKHAKY, IIO0Jb30BATbCA
CAWHNIaMHU U3MCPCHUA COOTBCTCTBYIOIIHNX BCIMYNH

34

CocTaBniaTh 6YKB€HHI)IG BBIPAKCHHU 110 YCIIOBHUIO 3a1a49U

3.5

M3Bnekats  umH(OpManuio, MPEACTABICHHYIO B  TaOJuUIaXx,
HA  JUHEWHOM, cToJ04YaToW  WJIM  KPYroBOM  Auarpammax,
MHTEPIPETUPOBATH MPEACTABICHHBIEC TAHHBIE, UCIIOJIb30BATh JAHHBIC
IIPY PELLICHUH 3a/1a4

3.6

[IpeacraBnsate uHMOpPMAIUMIO € TMOMOIIBIO TaONUIl, JIMHEUHOU
Y CTOJIOUATON AuarpaMmm

Harnsaanas reomerpust

4.1

[IpuBoauTH TIPUMEPHI OOBEKTOB OKPYXKAIOLIEITO MHUPA, HMEIOLIUX
(GbopMy M3YUYEHHBIX T€OMETPUUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX
buryp, npuMepbl paBHBIX 1 CHMMETPUYHBIX (PUTYp

4.2

N300paxkath ¢ TMOMOIIBIO IHMPKYJS, JWHEWKH, TPaHCIOPTUPA
HAa HEJIMHOBAaHHOM M KieTyaTod Oymare MH3y4YeHHbIE IUIOCKHE
reoMeTpudeckue GUrypsl 1 KOHQUTrypaluu, CAMMETPUYHbIE (PUTYPBI

4.3

[Tonb30BaThCAd TEOMETPUUECKUMHU TOHSATHUSIMU: PABEHCTBO (QUTYD,
CUMMETPUS; UCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO
C CUMMETPHEN: OCb CHMMETPHH, LIEHTP CUMMETPUHU

4.4

HaxonuTh BEIMYMHBI YTI0B U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YIUIbl 33aJIAaHHOW BEJMYMHBI, IOJIB30BATHCSA IPU PELICHHUU
3a7a4 TPaJyCHOM MEPOM YTIIIOB, paCHO3HABATh HA YEPTEKAX OCTPHIM,
IIPSAMOU, Pa3BEPHYTHIN U TYIION YTJIbI
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4.5

Beluucnares  OOuHYy — JIOMaHOW,  IEPUMETP  MHOIOYIOJIBHMKA,
IIOJIB30BATbCSA E€AWHULAMM W3MEPEHHs JUIMHBI, BBIPAXKATH OJHU
€IUHULIBI U3MEPEHUS JUIMHBI Yepe3 IPyTrue

4.6

HaXOI[I/ITI), HCITIOJIB3Y: YCPTCIKHBIC HHCTPYMCHTDI, PACCTOAHUA: MCKIAY
ABYM:I TOYKaMH, OT TOYKH 0 HpﬂMOﬁ, JIMHY ITYTH Ha KBaIIpaTHOﬁ CCTKC

4.7

Beraucisate miomanas GUryp, COCTaBICHHBIX W3 MPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa3OMeHHe Ha MPSIMOYTOJIbHUKH, HA paBHbIE (DUTYPHI,
JOCTpaMBaHWe JO MNPSAMOYTOJbHUKA, TOJIb30BATbCS OCHOBHBIMU
CAVHUIIAMU HW3MEPEHMs] TUIOMIAAM, BBIpAXATh OJHU CAUHUIIBI
M3MEPEHUS IUTONIAAN Yepe3 APyrue

4.8

Pacrnio3naBaTh Ha MOJENSAX M H300paXEHUSAX NUPAMHUIY, KOHYC,
IWIMHIP, WCIOJIb30BATh TEPMHUHOJIOTHIO: BEpIIMHA, Pedpo, I'paHb,
OCHOBAHMeE, pa3BepTKa

4.9

N300paxkaTh Ha KJIeTYaTOM OyMare mpsiMOyroJIbHBIN Mapasiesienuret

4.10

Bbrancnare  00beM  IMPSIMOYTOJBHOIO — MapajulesenuIena, Kyoa,
M0JIb30BAThCS OCHOBHBIMH €ITMHULIAMU U3MEPEHHS 00BbEMA

4.11

Pemrate HecoXHBIC 3ala4M Ha HaXO0XKIACHUC TI'COMCTPHUUCCKHX
BCJIMYMH B IIPAKTUYICCKUX CUTyallUAX

IIpoBepsieMble 3J1eMEeHTbI COAEPKAHUS

Kon IIpoBepsieMblii 3TIEMEHT COIEPIKAHMS
1 Harypanbnbie uncna
Apudmernueckue ACUCTBUS ¢ MHOTO3HAYHBIMU HATypPaJbHBIMU UYHCIIAMH.
11 UucrioBble BBIpAXKEHUS, TMOPSIAOK JIEWCTBUM, WCIOJIb30BAaHUE CKOOOK.
' Hcnonbs30BaHne Npu BBIYMCICHUSAX NIEPEMECTUTEIIBHOTO U COYETATENBHOIO
CBOMCTB CJIOKEHUS U YMHOXKECHHSL, PACTIPEACIIUTENIBHOIO CBOMCTBA YMHOKEHHUS
1.2 OkpyrieHue HaTypajJbHbIX YUCEIT
13 JlenuTenu v KpaTHBIC YMCIa, HAMOOJIBIIUMA OOIIHH IeIUTENIb 1 HAaUMCHbBIIICS
’ oO1ee kpaTHoe. [[enMMocTh CyMMBI M TIPOU3BEACHHUS
14 JleneHue ¢ ocTaTKoM
2 Hpobu
71 OObIKHOBEHHAs1 1p0Ob, OCHOBHOE CBOMCTBO JPOOH, COKpAIeHHE IpOoOei.
’ CpaBHEHHE U yHIOPSAIOYUBAHUE APOOEH
)9 Pemenune 3a1a4 Ha HAX0XKAEHUE YACTH OT LIEJOTO U LIEJOr0 IO €ro YacTH.

Hpo6Hoe Yucio Kak pe3ysibTatr JeIeHUs
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[IpencraBnenne aecsiTUYHOW JpoOM B BUAE OOBIKHOBEHHOW JpoOu
¥ BO3MO>KHOCTb IIPE/ICTaBICHHSI OOBIKHOBEHHOM ApOOU B BUJIE IECATUUHOM

24

JlecsiTuuHbie NpoOM W MeETpUYeckas cuctemMa Mep. ApudmMerndeckue
JEUCTBUS W YHUCJIOBBIC BBIPAKECHHUSI C OOBIKHOBEHHBIMH M JIECSITHYHBIMU
Ipo0sSMU

2.5

OtHomienue. [leneHue B JaHHOM OTHOUIEHWMH. MacmTad, mpomnopius.
[IpuMeHeHre TpOoNopIMi IpU PEIICHUH 3a1a4

2.6

[TonsiTue mporeHTa. BbIUKCIIEHUE MPOLIEHTAa OT BEIWYHAHBI M BEJTUYUHBI
IO €€ MPOIICHTY. BhIpaskeHrne MPOIICHTOB IECATUIHBIME JIpo0simu. Pemenue
3a71a4 Ha MPOLECHTHL. BhIpakeHre OTHOIIEHHUS BEJIMYKUH B IPOLIEHTAX

[TonoxxutenbHbIC U OTPHUIATCIIBHBIC YHUCJIA

3.1

[TonoxxutenbHble U OTpULATENBHBIE yncaa. Llenpie uncna. Monyne yucna,
reoMeTpu4YecKas MHTepIpeTanuss Monayss uucia. M3o0paxkeHue ducen
Ha KOOPJAMHATHON NpsAMoi. YncnoBele MPpOMeXyTKH. CpaBHEHUE YHCEIT

3.2

ApudpmeTndeckre JEHUCTBUS C TOJOKUTENbHBIMU M OTPHULIATEIbHBIMU
YUCIIaMHU

3.3

[IpssMmoyronbHasi cucremMa KOOpAMHAT Ha IUIOCKOCTU. KoopAauHAaThl TOUKH
Ha IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u  uryp
Ha KOOPJAWHATHOW IIJIOCKOCTH

bykBeHHBIE BBIpaKEHUs

4.1

[Ipumenenne OykB  JJid  3alMCH  MaTE€MaTHYECKUX  BBIPAXCHHM
u npegioxeHuid. CBoicTBa apudmeTndeckux AeicTBUi. BykBeHHbIE
BBIPAKEHUSI ¥ YMCIIOBBIE MTOJCTAHOBKU. byKBEHHBIE paBEHCTBA, HAX0XKICHUE
HEU3BECTHOI'O KOMIIOHEHTA

4.2

dopmybl, GOPMYIIBI IEpUMETpa U TUIOMIAIA MIPSIMOYTOJIBHUKA, KBApaTa,
o0beMa napauienenumneaa u kyoa

Pemenne TexcTOBBIX 3a1a4

5.1

Pelienne TeKCTOBBIX 337124 apu(PMETUUECKUM CTIOCOOOM

52

Pemenune noruveckux 3ama4. Pemenue 3amay nepeObopoM Bcex BO3ZMOXKHBIX
BapUAHTOB

53

Pemenue 3aga4, COACpKAIIHNX 3aBHCHUMOCTH, CBA3ZBIBAIOINUX BCIWYHHBI:
CKOpPOCTbD, BpCMmA, PacCCTOSHHUC, ocHa, KOJINYCCTBO, CTOUMOCTD,
IMPONU3BOAUTCIBHOCTDL, BPEMAI, 00BeM pa6OTBI. EI[I/IHI/IHBI HU3MECPEHUA. MACChI,
CTOMMOCTH, PACCTOSAHHA, BPECMCHHU, CKOPOCTH. CBs3p MCKAY CIAWHUIaMHU
HU3MCPCHUA Kﬁ)KI[Oﬁ BCJINYHHBI
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Pemenue 3a7a4, CBsA3daHHBIX C OTHOIICHUCM, IIPOIOPIHNOHAIIBHOCTBIO

54
BEJIMYMH, MPOIICHTaMU; PEIlIEHHE OCHOBHBIX 3aJ]1a4 HAa IPOOU U MPOIEHTHI
55 OueHka U NpUKUAKA, OKpyTieHue pesyiabrata. CocTraBieHre OYKBEHHBIX
' BBIPAKCHHI 110 YCIOBUIO 33a4H.
56 [IpeacTaBieHre JaHHBIX C MOMOINBIO Tabnuil U auarpamm. CtonOyarbie
' auarpaMMbl. UTeHUE KPYTroBbIX JUarpaMm
6 Harnsinnast reomerpust
6.1 Touka, mnpsmas, OTpe30K, Jy4d, YroJ, JIOMaHas, MHOTOYTOJbHUK,
' YEeTBIPEXYTOJIbHUK, TPEYTOIbHHUK, OKPY>KHOCTb, KPYT
6.0 B3aumHoe pacrnoyiokeHue JByX HpsSIMBIX Ha IJIOCKOCTH, MapajulejbHbIE
' npsIMbIe, IEPIICHANKYIISIPHBIE TPSMBIC
6.3 H3mepenune paccTOsSHUI: MEXAY IBYMS TOYKaMH, OT TOYKH JIO0 TPSIMOH,
' JUTMHA MapIIpyTa Ha KBaJAPATHOU CETKE
6.4 N3mepenne u mOCTpOEHHE YIJIOB € TOMOIIBIO TPAHCIIOPTHPA
6.5 Bunel TpeyroqpHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYHOYTOJIbHbIH,
' paBHOOEPEHHBINI, PABHOCTOPOHHUN
6.6 YetbipexyroapHuk. lIpsAMOyroiapHHK, KBaapaT: HMCIOJIb30BAHUE CBOMCTB
' CTOPOH, YIJIOB, THAaroHajieh
N3o00paxkenne reoMeTpudyecKux (uryp Ha HETWHOBAHHOW Oymare
6.7 |c UCHONB30BaHWEM IUPKYJsS, JIMHEHKH, YroJIbHUKA, TPaHCIOPTHpA.
[TocTpoenus Ha kieTyaToi Oymare
6.8 | llepumeTp MHOTOYTONbHHUKA
[lonsiTme  mmomamu  GUTYpBI,  €OUHHUIBI  W3MEPEHUs  IJIOMIA/IH.
6.9 | [IpubnmxeHHoe u3MepeHue wiomaau Guryp, B TOM 4UClie Ha KBaJpaTHOM
CeTKe
6.10 | IIpuGmmkeHHOE H3MEPEHUE ITTMHBI OKPYKHOCTH, TIJIOMIAIN KpyTa
6.11 CummeTpus:  UeHTpanbHas, oceBas W 3epkaibHas. [loctpoenue
) CUMMETPUYHBIX QUTYP
Harnsoasie NPECTaBICHUS 0 IPOCTPAaHCTBEHHBIX dburypax:
napajuienenunesn, ky0, npu3Ma, nupamuia, KOHycC, MUJIMHAD, map u chepa.
6.12 N3o0paxkenne  mpoctpaHCcTBeHHBIX  uryp.  Ilpumepsr  pa3BepTok
' MHOTOTPAaHHHMKOB,  LWIMHApa ©  KoHyca. Co3maHue — Mojeneu
MPOCTPAHCTBEHHBIX GUryp (U3 Oymaru, mpoOBOJIOKH, TUIACTHIIMHA U JIPYTHX
MaTEpHUAJIOB)
6.13 [TousTe oobema, equHUIIBI U3MepeHust oobema. OO0BEM TPSIMOYTOJIBEHOTO

napajuienenunena, kyoa
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7 KIIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpamMMbl
Kon [IpoBepsiemblie MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeNbHON IPOrpaMMbl OCHOBHOTO OOIIETO0 00pa30BaHHUs
pe3ynbTaTta
| Hucna v BEIYKMCIEHUS
11 BbInonHATh, coueTas  yCTHbIE W NUCBMEHHBIE  IPUEMBI,
' apu(pMeTnYecKre AEICTBUS C PAlMOHATbHBIMU YHCIIAMU
HaxoauTe  3Hau€HUs]  YUCIOBBIX  BBIPAXKEHUW,  IPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOBI M IPUEMBI BBIYMCIICHUS 3HAUE€HUH APOOHBIX
BBIPKEHUI, COIEpKAIINX OOBIKHOBEHHBIC U JECATUYHbBIC APOOH
[lepexogute OT oOAHOM (OpPMBI 3allMCH 4YHCENI K JpYyrou
13 (mpeoOpa3oBbIBaTh  ACCATHYHYIO  JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO 1POOb)
1.4 CpaBHUBATH U yNIOPAIOYMBATH PALIMOHAJIBHBIE YNCIIA
1.5 OKpyrisTh yncia
BbINONHATh MPUKUAKY U OLIEHKY pe3yJibTaTa BBIYUCICHUW, OLICHKY
1.6 3HA4YCHUU YHCJIOBBIX BBIPKECHUM. BruinonasaTh JIEUCTBUS
CO CTEINEHSAMHU C HAaTypaJIbHBIMU MTOKA3aTeNIIMU
17 [IpuMEeHATh TpU3HAKUA JEIMMOCTH, PA3JNOKEHUE HA MHOXHUTEIU
' HATypaJbHBIX YUCE
Pemiats PaKTUKO-OPUEHTUPOBAHHBIE 3a1a4H, CBSI3aHHBIC
C OTHOIIEHHEM BEJIUYHUH, MPOMOPIHUOHAILHOCTHIO  BEJIUYHH,
1.8 MNPOIIEHTAMH, HWHTEPIPETUPOBATh PpPE3yJibTaThl PEHICHUS 3a/ad
C YUY4ETOM OrpPaHUYECHUM, CBSI3aHHBIX co CBOMCTBaMH
paccMaTpUBaeMbIX 0ObEKTOB
2 AnreOpanueckue BhIPaXKECHUS
71 Hcnonp3oBarh anreOpanyeckyrd TEPMUHOJIOTMIO U CHMBOJIHUKY,
' MPUMEHSTH €€ B MPOLIECCEe OCBOEHUS yueOHOTO MaTepHraa
5 Haxomuth 3HaueHuss OYKBEHHBIX BBIPOKEHUNW TpU  3aJaHHBIX
’ 3HAYECHUSAX IEPEMEHHBIX
)3 BoinonusaTe npeoOpa3oBaHusi 1IEJIOTO  BBIPAKEHUST B MHOTOUJIEH
’ MPUBEIACHUEM TTOJIOOHBIX ClIaraeMbIX, PACKPHITHEM CKOOOK
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BrinoaHsaTh YMHOKXCHHUC OAHOYJICHA Ha MHOI'OYJICH WM MHOI'O4JCHa

2.4 HAa MHOTOWIEH, IPUMEHATh (OpMyJbl KBaJpaTa CyMMbI U KBajpaTa
pazHoCTH
OCyIIEeCTBIAT Pa3I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIH C TOMOILBIO
2.5 BBIHECEHUS 32 CKOOKH OOIIEr0 MHOXKUTENS, TPYNIUPOBKH CIIaraeMbIX,
npuMeHeHus: GOPMYJT COKPAILIEHHOTO YMHOKEHHUS
26 [IpumensTh peoOpa3zoBaHKs MHOTOUYJIEHOB JIJIsl PELICHUS] pa3JIMYHbIX
' 3a7a4 U3 MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEATBHOUN MPAKTUKHU
27 Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMU MOKa3aTEIsIMU
' VIS Ipe0oOpa30OBaHuUs BBIPAKECHHUIMA
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHENHBIE ypaBHEHHS C OJHOW IIEPEMEHHOW, IMPUMEHSSA
3.1 IpaBuia Mepexoja OT UCXOJHOIO YPAaBHEHMS K PABHOCUIIBHOMY €MY.
[IpoBepsTh, ABASETCA U YUCIO KOPHEM YPaBHEHUS
39 [IpumensTs rpaduueckue METOAbI TMPU PEIICHUHA JIMHEHHBIX
' YPaBHEHHI U UX CUCTEM
33 [TopOupaTe npuMepsl nap YKUCEl, SBISIIOUUXCS PEIIEHUEM JIMHEHHOTO
' YpaBHEHHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPJUHATHOM MJIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS
34 C IByMS TI€PEMEHHBIMU; TOJIb3YSICh TpadUKOM, TPUBOJAUTH MPUMEPHI
pelIeHrs ypaBHEHUS
35 PemaTte cucremsl ABYX JTMHENHBIX YPABHEHUH C IByMS [IEPEMEHHBIMU,
' B TOM YHCJIe TpapUueCKu
CocTaBisATh U pellaTh JUHEWHOE YPABHEHUE UM CUCTEMY JIMHEWHBIX
3.6 ypaBHEHUH MO YCIOBUIO 337a4M, MHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4yM MOJYyYEHHbIN pe3yabTaT
4 Koopnunate! u rpadpuxu. Oynkunu
N300pakath Ha KOOPJAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aIaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJbI, 3aMUCHIBATH
YHCIIOBBIE TPOMEXYTKH Ha alNreOpandeckoM s3bIKe
40 OTmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKA IO 3aJaHHBIM
' KOOpIUHATaM
43 Crpouts rpaduxu auHeHHbIX QyHKIMA. CTpouTh rpaduk GyHKIUU

y = x|

119



4.4

OnuchiBaTh ¢ MOMOUIbIO (DYHKIMI HM3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, pPACCTOSIHHE, IIEHY, KOJHYECTBO,
CTOMMOCTb, TPOU3BOUTEIBHOCTD, BpeMsi, 00beM pabOThI

4.5

HaXOI[I/ITI) 3HA4YCHUC (l)YHKHI/II/I I10 3HAYCHHIO €C apryMCHTa

4.6

[Tonumate rpaduueckuit cmocod TMpeACTaBICHUS U aHAIW3a
uHbopMalluy, U3BIEKATh MW HHTEPIPETHPOBATH HH(OPMALINIO
U3 rpa)MKOB pealIbHbIX IPOLECCOB U 3aBUCUMOCTEM

BeposTHOCTB U cTaTHCTUKA

5.1

Ywurars nHPOpMAITHIO, TIPEACTABICHHYIO B TA0JIMIIAX, HA TUArpaMMaXx,
MPEACTABIATh JaHHBIE B BHJAC TAOJWI, CTPOUTH JHATPAMMEI
(cTronbukoBeie (CTOJIOYATHIC) U KPYTOBBIE) 10 MACCUBAM 3HAYCHUI

5.2

OnucelBaTh W HMHTEPIPETHPOBATh PEAIBHBIE YHCIOBBIC JIAHHBIE,
IIpe/ICTaBICHHbBIE B TA0JIMLIAX, HA IMarpaMmax, rpaukax

53

Hcnonb3oBaTh  JUisi  ONKCAaHUS ~ JIAHHBIX  CTATUCTUYECKHE
XapaKTepUCTHKU: CpeAHee apu(pMeTHuecKoe, MeAraHa, HauOoJIbLIee
Y HAaUMEHbLIEE 3HAYEHUs, pa3Max

54

Nmets npeacraBiieHue o CIIy4ailHOW M3MEHYMBOCTH Ha MpUMEpax LEH,
(GU3NYECKUX  BEIMYHMH, AaHTPOIIOMETPUYECKUX JIAHHBIX, HMETh
MPEICTABJIEHUE O CTATUCTUYECKON YCTOMYMBOCTH

['eomerpus

6.1

Pacnio3HaBaTh M3y4eHHbIE T€OMETPUYECKUE (DUTYPBI, ONPEAETATh UX
B3aMMHOE paCHOJIOKEHUE, H300pakaTb TE€OMETpUUYECKHE (DUryphl,
BBIIIOJIHATh YEPTEKU IO YCIOBUIO 3anadd. M3MepsTh JHMHENHbIE
Y YIJIOBbIE€ BETUYHMHBL. PemaTs 3a7aun Ha BEIYMCIICHUE AJIMH OTPE3KOB
Y BEJIMYMH YIJIOB

6.2

Henate rpyOyr0 OIIEHKY JIMHEHMHBIX M YTJIOBBIX BEJIIMUUH MPEAMETOB
B pCAJIbHOM >KU3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pazimmuuarth
pa3Mephl 3TUX OOBEKTOB IO TOPSAIKY BETUIHHBI

6.3

CTpouTh 4epTEKHU K TCOMETPUUECKUM 33J1auyaM

6.4

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCI0JIb30BaTh
MIPU3HAKH U CBOWCTBA paBHOOCIPEHHBIX TPEYTOJILHUKOB TP PEIICHUH
3a1a4y

6.5

HpOBOI[I/ITB JJOTNYCCKHEC PACCYKACHUA C HCIIOJIBb30BaHHUCM
TCOMCTPHUYICCKUX TCOPEM

6.6

[Tons3oBaTbCs [IPU3HAKAMHU paBeHCTBA IPSAMOYTOJIBbHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAaHbI, IIPOBEACHHON K TMIIOTEHY3€
IIPSAAMOYTOJIBHOT'O TPEYTOJIbHHKA, B PEIIEHNHA T€OMETPUYECKUX 3aa4
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6.7

Onpenensaty NapajyIeIbHOCTh NPSIMBIX C MOMOILBIO YIJI0B, KOTOPbIE
oOpasyer ¢ HuUMHU cekymas. OnpenensaT NapajuieIbHOCTh NPSIMbIX
C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJJHOM MPSAMOM 0 TOYEK
IPYrou npsMoun

6.8

Pemiats 3aaum Ha KieT4aToil Oymare

6.9

[IpoBOAMTHL BBHIYHMCICHUS M HAXOAUTh YHCIOBbIE U OyKBEHHBIC
3HAQYCHUs YIIOB B T'COMETPUYECKHUX 3a1adyax C MCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJbHUKOB U MHOT'OYI'OJIBHUKOB, CBOWCTB YIJIOB,
OOpa30BaHHBIX IIPU I[EPECEUEHUM [BYX MapajUICNIbHBIX MPSMBIX
cekyllen. Pemars npakTuyeckue 3a1a4n Ha HAX0XKIECHUE YIIIOB

6.10

Brnagete TNOHATHEM TE€OMETPUYECKOTO MeCTa TOYeK. YMETh
ONpENENATh OUCCEKTPUCY YIVIa M CEPEAMHHBIA MEPIEeHIUKYIISP
K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUYEK

6.11

@OopMyIMpPOBAaTh ONPEACIECHUS OKPYKHOCTH W Kpyra, XOp.bl
U JHAMETpa OKPYKHOCTH, ITOJIb30BATHCA HMX CBOMCTBAMHU. YMETh
IIPUMEHSTD 3TU CBOMCTBA IIPU PELLICHUU 3a1a4

6.12

Bianerp MOHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH,
YMETh HaxoIuTh ee wLeHTp. Ilomb3oBaThcs (akTaMu O TOM, UTO
OMCCEKTPUCHl YIJIOB TPEYrOJbHUKA MEPECEKAOTCs] B OAHOW TOUKE,
MU O TOM, 4YTO CEpEOUHHBIE NEPINEHIUKYJAPBl K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAOTCS B OAHOU TOUKE

6.13

Brnanets NOHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIb30BAThHCS
TEOpPEMOM O MEpPHNEHAMKYISIPHOCTH KacaTeJbHOM W pajauyca,
IIPOBEIEHHOI0 K TOYKE KacaHUs

6.14

ITons30BaThHCS HpOCTCI)'IIlIPIMH reOMCTPUUICCKMMHN HCPABCHCTBAMMU,
ITIOHUMAaTh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

IIpoBOAUTE OCHOBHBIE TI'€OMETPUYECKUE IOCTPOCHUS C IMOMOILIBIO
LIUPKYJISL U TUHEUKH

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT CONEPIKAHUS
1 Yucna v BBIYKCIICHUSA
JlpoOu OOBIKHOBEHHBIE M AECATUYHBIC, IEPEXO]T OT OJHOU (POPMBI 3aITUCH
1.1 npobeit k apyrou. IloHsTHe palMOHAIBHOIO YKCIHA, 3alUCh, CPaBHEHUE,
YHOPSIIOYMBAHUE PALTMOHATBHBIX YHCET
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ApI/I(I)MCTI/I"IGCKI/Ie JIEUCTBUS C palrOHAJIBHBIMH YN CJIaMH. Pemenue 3amau

1.2 .
U3 peajbHOM MPAKTUKU HAa YacTH, HA APOOH
13 Crenenb c HaTypaldbHBIM TOKa3aTeJeM: OIpelesieHue, mpeoOpa3oBaHue
' BBIPKEHUI Ha OCHOBE OMPEENICHUs, 3aITUCh OOJIBIIUX YHCEIl
14 [IpotieHTsl, 3aMuch NPOIIEHTOB B BUE IpoOU U ApOOH B BUJIE IPOLICHTOB.
' Tpu OCHOBHBIE 3a/1a4¥ Ha POLIEHTHI, PELICHHE 33]1a4 U3 PEAJIbHON ITPaKTUKU
15 [IpuMeHeHne TPU3HAKOB JIEIMMOCTH, pAa3JIOKEHUE HA  MHOMKUTEIU
’ HaTypaJIbHbIX YUCEN
16 PeanpHble  3aBUCMMOCTH, B TOM 4HclI€ TOpsMas ©W  oOpaTHas
' IPONOPLUOHAIIBHOCTH
2 Anrebpanyeckue BbIPAKEHUS
21 IlepeMeHHBIE, YMCIIOBOE 3HAUYEHUE BBIPAKEHUS C IEPEMEHHOM. [lomycTrMblIe
' 3HAYEHHUs IEPEMEHHBIX
29 [IpeacTaBneHre 3aBUCUMOCTH MEXJy BEIMYMHAMH B BUAE (HOPMYJIBI.
' Brruncienus mo ¢popmynam
)3 [IpeoOpa3zoBanne  OyKBEHHBIX  BBIPQKEHUH, TOXIECTBEHHO  paBHbIC
' BBIPAKEHUS
24 CBoiICTBA CTENEHH C HATYPAIbHBIM IMOKA3aTEIEM
)5 OnHowieHbl 1 MHOTOWIEHBL. CTeneHb MHOTOWIeHa. Cl0)KeHUE, BBIUYUTAHUE,
' YMHOKEHHE MHOTOYJICHOB
@opMyJibl  COKpALIEHHOTO YMHOXKEHMS: KBaJpaT CyMMbl M KBaapar
2.6 pasHoctu. dDopmyna pasHOCTH KBaAPaTOB. Pa3nokeHHe MHOTOWICHOB
Ha MHO>XHUTEIN
3 VYpaBHeHus
31 VYpaBHeHHE, KOpPEHb YpaBHEHHMsI, MpaBuia NMpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCWJIBHOCTh YPaBHEHUI
39 JluHerHoe ypaBHEHHME C OJHOM IMEPEMEHHOW, YHCJIO KOPHEW JIMHEWHOTO
' YPaBHEHUs, PEIICHUE JIMHENHBIX YPABHEHUN
33 CocrapneHue ypaBHEHH MO yCIOBUIO 3a7aul. PellieHrne TeKCTOBbIX 3a1a4
' C TIOMOIIBIO YPaBHEHUIA
34 JIuneitHoe ypaBHEHUE C IBYMS IEPEMEHHBIMU U €ro rpaduk
Cucrema AByX JIMHEWHBIX ypaBHEHUH C JIBYMs NE€peMEHHbIMU. Pemenue
3.5 CUCTEM YpaBHEHUI CIOCOOOM MOJACTaHOBKU. [IprMephI pereHns: TEeKCTOBBIX

3aaa4 C IIOMOIIbIO CUCTEM ypaBHCHI/Iﬁ
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Koopaunate! u rpadguku. OyHKIMU

4.1 Koopannata Touku Ha npsiMoi
49 Uucnosble NpOMeEKyTKU. PaccTosiHue Mexay 1ByMsI TOYKaMHA KOOPIMHATHOU
' IPAMOI
43 [IpssmoyroisbHas cucrema koopauHat, ocu Ox u Oy. Adciucca 1 opauHaTa
' TOYKH Ha KOOPAMHATHON IIJIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1anHbIX hopMynaMu. UTeHne rpauKoB peanbHbBIX
' 3aBUCUMOCTEH
4.5 [Tonstue pyukuuu. I'papuk pynkunn. CoricTBa pyHKUMN
4.6 | Jluneiinas ynkiws, ee rpaduk. 'paduk Gpynkimn y = [x|
47 I'paduueckoe pemieHre JIUHEHHBIX YpPaBHEHUHM M CHUCTEM JIMHEHHBIX
' ypaBHEHUI
5 BeposATHOCTB U CTaTHCTHKA
[IpencraBneHue JaHHBIX B BUE TAOJIUL, 1UarpaMM, rpaduKoB. 3aroIHEHNE
TaOJINIl, YTEHUE W TOCTPOCHUE JuarpaMMm (CTOJOMKOBBIX (CTOJIOUATHIX)
5.1 U KpYyroBbiX). UTeHHe TrpauKoB pealbHbIX HpoueccoB. l3Bieuenue
uH(pOpMallMK U3 JUMarpaMM U TaOJHL, UCIOJB30BaHUE W HHTEPIIpETALMs
JAHHBIX
OmnucarenpHasi CTaTUCTUKA: cpelHee apudMeTndyeckoe, MeAMaHa, pa3max,
5.2 HanOOoJIbIlIee U HAMMEHbILIEE 3HAYeHHs] Ha0opa YMCIOBBIX JaHHbIX. [Ipumepbl
CIIy4ailHOM U3MEHYMBOCTHU
Cny4aiiHbIll SKCIIEpUMEHT (OMBIT) M ClydailHoe coObITHE. BeposaTHOCTH
53 U yactoTa. Pojb MaloBEpOSATHBIX M MPAKTUUYECKH TOCTOBEPHBIX COOBITHI
' B mpupoie W B oOmectBe. MoHeTa W WrpaibHas KOCTb B TEOpPUU
BEPOSITHOCTEUN
I'pad, Bepmmna, pedbpo. Crenenp BepummHbl. Yucno pedep U cymmapHas
54 creneHb BepiuH. [Ipencrasnenue o cBa3HocTH rpada. Lenu u nukinsl. [Tytn
' B rpadax. OO0xom rpada (dinepoB 1yth). IlpeacraBnenme 00
OpUEeHTHpOBaHHOM rpade. Penienue 3a1au ¢ nomoiibio rpados
6 ['eometpus
HauvanbHble nonstus reometpuu. Touka, npsimMasi, OTPE30K, JIyd. YToJ. Bujibl
6.1 yriioB. BeprukanbHble M cMmexHbIe yriabl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapamienbHOCTh U EPIEHAUKYISIPHOCTD MPSAMBIX
6 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpUM.

IIprmMepbl CHMMETPUM B OKPYKAIOIEM MUPE
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OcCHOBHBIE MOCTPOEHHUS C MOMOIIBIO [UPKYJS U JTUHEHKHU. TpeyroabHUK.

6.3 .
BricoTa, MeinaHa, OuccekTpuca, uX CBOMCTBA
6.4 PaBHOOEpeHHBII W  PABHOCTOPOHHWM  TpeyroibHUKH. HepaBeHCTBO
' TpPEYroJbHUKa
6.5 CpolicTBa W TMpU3HAKU PABHOOEIPEHHOIO TpeyrojbHUKA. [lpu3Haku
’ PaBEHCTBA TPEYTOJIBHIUKOB
6.6 CBoiicTBA ¥ TMpPU3HAKK MApauleNbHbIX  OpsMbiX. CyMma  yriioB
’ TpEYroJibHUKa. BHEIIHNE YTkl TPEYTOJIbHUKA
[IpssmMoyroyibHbI  TpeyroiabHUK. (CBOWCTBO MEAHAaHbl MPSAMOYTOJIBHOTO
6.7 TPEYroJIbHUKA, NPOBEICHHOM K runotreHyse. Ilpu3Haku paBeHcCTBa
' MPSMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpsAMOYTrOfbHBIN TPEYrOJbHUK C YTIOM
B 30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO
6.8 0 JUIMHE JIOMaHOH, Teopema O OoJbllleM yrie W OOJIbIIeH CTOpOHE
TpEyrojbHUKa. [lepreHIuKysp U HaKJIOHHAs
6.9 I'eomeTprueckoe MeCTO TOYEK. buccekTpuca yrima W CEpeIUHHBINA
' NEPHEHANKYJIISP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOUYEK
OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HUX CBOWCTBAa. B3ammHoe
6.10 |pacnonoxeHue OKpYKHOCTH U mnpsmoil. KacarenbHas u  cekymias
K OKPYXHOCTH
6.11 OKpy>XHOCTb, BIIMCAHHAsA B YroJyl. BrincaHHas W onucaHHas OKPY>KHOCTH

TPEYTOJIbHUKA
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8 KVIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpaMMbl

Kox
IIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
o0pa3oBaTeNbHON IPOrpaMMbl OCHOBHOTO OOIIETO0 00pa30BaHHUs

1

Ywucna ¥ BBIYMCIICHUS

1.1

Hcnonp3oBaTh  HayalbHbIE  IPEACTABICHUS O  MHOYKECTBE
JNEWCTBUTEIBHBIX YUCEN U1 CPABHEHUS, OKPYIJIEHUS U BBIYKMCIICHUM,
n300paxarb JCHCTBUTENbHBIE 4YMCIAa TOYKAMHU Ha KOOPAMHATHOM
IpsAMON

1.2

[IpuMeHsATh TOHATHE apUPMETUUYECKOTO KBAJAPATHOTO  KOPHS,
HaXOAWTh KBaJpAaTHbIE KOPHHU, HCIOJB3YsSd IpPU HEOOXOAUMOCTH
KAJIbKYJISITOP, BBIMOJIHATH MIPE0O0pa30BaHuUs BBIPAXKEHUH, COAEPKALTUX
KBaJpaTHbIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEN

1.3

HUcnonp3oBaTte 3amucu OOJBIIMX M MaJIbIX YHUCEI C IIOMOIIBIO
NEeCATUYHBIX ApoOel u creneHelt yucna 10

Anredpanueckne BbIpaXKEHUS

2.1

[IpUMEHATP MOHATHE CTENEHU C LEJNbIM I10KA3aTEJIEM, BBIIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJAEPIKAIUX CTENEHH C IEJbIM
IIOKa3aTeleM

2.2

BbINONHATE  TOXIECTBEHHBbIE  MpeoOpa3oBaHUs  pallMOHAIbHBIX
BBIDQKEHU HA OCHOBE IIPaBWJI JEWCTBUHA HAJ MHOTOWICHAMH
U anredpandyecKuMu ApoosiMu

23

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIN

24

[TpumensaThs mpeoOpa3oBaHusl BRIPAKEHUN NJISI PEUICHUS Pa3TIAIHBIX
3a7a4 U3 MaTEMaTUKH, CMEXKHBIX IPEAMETOB, U3 PEAIbHOM ITPAKTUKU

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemlare nuHeElHBIE, KBaApAaTHBIE YPABHEHHS W PAlUOHAJIbHBIE
YPaBHEHMs, CBOIAIINECS K HUM, CUCTEMBI JIBYX YPAaBHEHUU C ABYMS
IIEPEMEHHBIMU

3.2

[IpoBoauTh NPOCTEHIINE WCCIEAOBAHUS YPABHEHUW U CHCTEM
ypaBHEHUH, B TOM 4YHCI€ C NpPUMEHEHUEM TrpaduyecKux
Npe/cTaBleHUu (YCTaHABIMBAThb, UMEET JIM YpaBHEHUE WM CHCTEMa
YpaBHEHHI PEIICHHUS, €CIH UMEET, TO CKOJIBKO, U ITpoUee)
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3.3

[lepexoguts OT cioBecCHOW (OPMYJIUPOBKM 3amayl K €€
anre0Opanyeckol MOJIETM € TOMONIbIO COCTaBJICHUS YPaBHEHHS
WM CHUCTEMBbl YpPAaBHEHUMN, WHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33/1a4 MOJyYECHHBIN pe3yJIbTaT

34

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH,
peuaTh JMHEeHHbIe HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpadUyecKkyr0  WUIIOCTPALUI0  MHOMXKECTBA  PEIICHUM
HEpaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[Tonnmath M HCIOJIB30BATh (DYHKIMOHAJIbHBIE TMOHATUS U S3BIK
(TepMUHBI, CHUMBOJMYECKHE OOO3HAYEHMsI), OIpPEAEATh 3HAUYCHUE
(GyHKIMM MO 3HAYEHUIO apryMeHTa, ONPENeNsTh CBOMCTBA (YHKLIUU

o ee rpaduky

4.2

k
Crpouth rpaduky dIeMeHTapHbIX (QyHKIMi Buma: Y= _, y = X
X

y = X%, y = |x|, onuceiBath cBOicTBa YKMCIIOBOM (QyHKIMH MO €€

rpaduky

BeposiTHOCTB U cTaTHCTHKA

5.1

N3Bnekath W mpeoOpa3oBbIBaTh HWH(OpMAIMIO, TPEIACTABICHHYIO
B BUJIe TaOJIUII, AUArpaMM, TpaduKoB, MPEICTABIATh JaHHBIC B BUJIC
Ta0HIl, TUarpaMm, rpauKkoB

5.2

OnuceiBaTh JaHHBIE C TOMOIIbI0 CTAaTHCTUYECKUX IOKa3aTele:
CpeIHMX 3HA4YeHWH W Mep pacceMBaHus (pa3Max, IUCHEpCHUs
Y CTaHAAPTHOE OTKJIOHEHHUE)

53

HaxoauTh 4acTOTHI YUCI0BBIX 3HAUYEHHUI U YaCTOTHI COOBITHH, B TOM
quCJie M0 pe3yJibTaTaM U3MEpeHu U HaOII0ICHU M

54

HaxoauTe BEpOSTHOCTH CIyYyalHBIX COOBITUH B ONBITaxX, 3Has
BEPOSTHOCTH DJIEMCHTAPHBIX COOBITHI, B TOM 4YHCJIE B OIIBITAX
C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHSIMHU

5.5

Hcnonw3oBath  rpaduueckue  MOAENU:  JAEPEBO  CIy4allHOTrO
HKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCIOBas MPsAMast

5.6

OHepI/IpOBaTB MNOHATHUAMU:. MHOXMXCCTBO, ITIOAMHOXXCCTBO., BBIIIOJHATD
orncpanuu Hanqg MHO>KECTBaAMM.: O6’[>€I[I/IHCHI/IG, NepeCccUCHUC,
AOIIOJIHCHHUEC, TICPCUHUCIIATE OJICMCHTBI MHOXCCTB, IIPHUMCHATDH
CBOMCTBA MHO>XECTB
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5.7

Hcnonp3oBaTh rpadudecKkoe MPEACTABICHHE MHOXKECTB W CBs3ei
MEXJYy HUMH I ONKMCAHUS MPOLECCOB M SIBJICHUW, B TOM YHUCIIE
IIPY PEIICHUH 3a]1a4 U3 APYTHX yIeOHBIX MPEAMETOB B KypCOB

['eomerpus

6.1

Pacrnio3naBath OCHOBHBIC BUJbI YCTBIPCXYTOJIbHUKOB, UX 3JICMCHTHI,
MOJb30BAaThCS HX CBOMCTBAMHM IIpu pPCIICHUU TI'COMCTPHYCCKHUX
3aaad

6.2

[IpuMeHATh CBOWCTBA TOYKHM TEPECEUCHUS MEIUaH TPEyroJTbHUKA
(eHTpa mMacc) B pelieHuy 3aa4

6.3

Brnanete mnoHATHEM CcpeaHEll JIMHUM TpPEYrojbHUKAa W Tparenuu,
IPUMEHATh UX CBOWCTBA INPU PEIICHHWM T€OMETPUYECKUX 3adad.
[lonp30BaTeCcsa TeopeMon Paneca U TEOPEMOU O MPONOPLHOHATBHBIX
OTpe3Kax, IPUMEHATD X JUIS PELICHMS IPAKTUYECKUX 3a1a4

6.4

[IpumeHsTh NpU3HAKK MOAOOMS TPEYroJbHUKOB B  PEIICHUU
r€OMETPUYECKUX 3a/1a4

6.5

[Tonb3oBaTeesa Teopemoid [ludaropa nns pemeHus TeOMETPUUECKUX
W [pakTH4eckux 3anad. CTpouTe MaTeMaTHYECKYH) MOJENb
B IPAKTUYECKUX 3a]]a4ax, CAMOCTOSTEIbHO JEJIaTh YEPTEX U HAXOIUTh
COOTBETCTBYIOIINE JITTUHBI

6.6

Brnagets moHATHSIMH CUHYCa, KOCMHYCAa M TaHI€HCa OCTPOTO yrjia
MPSAMOYTOJIBHOTO TPEYroiapbHuKa. [10Ib30BaThCAd 3TUMHM MOHATHSIMU
JUJISL PELICHUS MPAKTUYECKUX 3a1a4

6.7

Boruucnars  (pa3iuyHbIMM - coco0aMu) IUIOLIAAbL TpPEYroJbHUKA
U IUIOLIAAM MHOTOYTOJBHBIX (pUryp (mosib3ysch, rJe HEOOXOAUMO,
KAJIBKYJIATOpOM). [IpUMEHATH MONMy4YEHHbIE YMEHHS B MPAKTHYECKUX
3ajjadax

6.8

Brnanerb MOHATUSIMM ~ BIMCAHHOTO W LEHTPAJIbHOTO  YIJIa,
HCIIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX YTJIaX, yriax MEXAY XOpJaMH
(CekymuMHM) U yrjie MEXJy KacaTellbHOW W XOPAOW MpHU PELICHHUU
F€OMETPUYECKUX 3a7a4

6.9

Biagers MOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IPUMEHATH
CBOMCTBA ONMMCAHHOTO YEThIPEXYTOJIbHUKA IPU PELIEHUH 3a1a4

6.10

[IppuMeHATP TONy4YEHHbIE 3HAHWUA HA IIPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJEIU I 3a7a4 peajJbHOU KU3HU U NPOBOIUTH
COOTBETCTBYIOILIME  BBIUMUCICHHS C  INPUMEHEHHUEM  NOJ00uUs
Y TPUTOHOMETPUH (TI0JIB3YACh, T7Ie HEOOX0UMO, KaJbKYJIATOPOM)
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IIpoBepsiembie Y1eMEHTHI COEPKAHUS

Kon [IpoBepsieMblid 3JIEMEHT COIEPKAHUS
1 Yucna u BEIYUCIICHUS
11 KBagpartueiii kopeHb u3 uucina. [loHstue o0 uUppaloHaTIbHOM YHUCIE.
’ JlecaTruHble TPUOIMKEHUS UPPAIIUOHATIBHBIX YHCEN
CpoiicTBa apu(pMETUYECKUX KBAJAPATHBIX KOPHEW M HX TMPUMEHEHUE
1.2 K  MpeoOpa3oBaHUIO  YUCIOBBIX  BBIPAXKEHUM W BBIUHCICHUSIM.
JleMCTBUTEBHBIC YHCIIA
1.3 Crenens ¢ HenbIM MoKa3aresieM 1 ee cBorcTsa. CTaHaapTHas 3aluCh YKCIIa
2 Anrebpanyeckue BbIPAKEHUS
21 KBagpatHelii  Tpexuie€H,  pa3loKEHHWE  KBAJPAaTHOrO  TPEXWICHA
' Ha MHOXKUTEITU
2.2 | Anrebpanueckas 1poOb. OCHOBHOE CBOMCTBO ajireOpanyecKkoi apoodu
2.3 CrnoxeHue, BBIYUTaHUE, YMHOKEHHE, JISTICHHE anre0pandeckux apooei
24 | PannoHanbHBIC BEIPAKEHUS U UX TIPEOOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHUi, CBOASIIMXCA K JIMHEWHBIM U KBAIPATHBIM
33 [Ipocreiine 1poOHO-paLIMOHATIEHBIE YPABHEHUS
I'paduueckas nHTEpIIpeTalivsl ypaBHEHUM C IBYMS IEPEMEHHBIMU U CUCTEM
34 JIMHEMHBIX YPAaBHEHUM C IByMs NIepeMeHHbIMU. [Iprmepsl perienns cucreM
HEJTMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU
3.5 PerieHune TeKCTOBBIX 3a/1a4 aareOpandeckuM Crocooom
3.6 | UucioBbie HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOI IEpeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIvHeiHbIe HEpABEHCTBA C OJJHOM MTEPEMEHHOMN
3.10 | CucteMsbl JIMHEHBIX HEPABEHCTB C OJHON NEPEMEHHOM
4 OyHKIUU
41 [Tonstne ¢Qynakuuu. OO6MacTy ompeneneHuss W MHOXKECTBO 3HAYCHUMA
' dbynkiuu. CriocoOsl 3a1aHus QPyHKIIHMA
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4.2 I'paduk pynkuun. UteHne cBOWCTB PyHKIMH 1O €€ Tpaduxy
43 [Tpumepsl rpadukoB PyHKITUH, OTPAKAIOIIMX pPeabHbIE TPOLIECCHI
44 OYHKIMY, ONKCHIBAOIIME NPSIMYH0 M OOpaTHyl0 NpPOINOPLUUOHAIBHBIE
' 3aBUCUMOCTH, UX Tpaduku
45 | ®ydkupuy=x2, y=x’
46 | Oynkuun y=~x,y=[x|
4.7 I'paduueckoe perieHne ypaBHEHUM U CUCTEM YpaBHEHUN
5 BepoaTHoCTh U cTaTUCTUKA
5.1 [IpencraBieHue JaHHBIX B BUIE TaOJMIL, AMArpamMm, rpadukoB
59 MHOXECTBO,  DJIEMEHT  MHOXECTBAa,  INOAMHOXKeCTBO.  Omepanun
' HaJl MHOKECTBaMU: O0OBEMHEHUE, TIEPECEUEHNUE, JOTIOTHEHHE
53 CaoiicTBa onepanui HaJ MHOXECTBAMH: [IEPEMECTUTEIBHOE,
' COYETATENBHOE, PACTIPEACTUTEIBHOE, BKIKOYEHNUS
54 Hcnonp3oBaHne rpaguueckoro NpeicTaBlI€HUs MHOXECTB Ul ONHUCAHUs
' pEeaNbHBIX NPOLIECCOB U SBJICHUM, IPY PELICHUHN 3a/a4.
55 N3mepenne paccenBanus TaHHbIX. JlUCniepcus U CTAaHAAPTHOE OTKIIOHEHNE
' YUCIOBBIX HA0OPOB. /lnarpamMma paccenBaHus
DneMeHTapHble COObITUS ciydallHOro ombiTa. CiaydailHbie COOBITHSL.
56 BepositHocTi  coObITHI. ONBITBI ¢ PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
' coObrTusiMu.  CrydaiiHblid  BbIOOp. CBSI3b  MEXAY MaJOBEPOSTHBIMHU
U MPAKTUYECKU TOCTOBEPHBIMH COOBITHSIMH B MPUPOJE, OOILIECTBE U HAyKe
HepeBo. CBoiiCcTBa IEpEBBEB: E€AWHCTBEHHOCTH IIyTH, CYIIECTBOBAHME
5.7 BHUCSIYEH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BEPIIMH M YHUCIOM pedep.
[IpaBuno ymHoxxenusi. Pemenue 3a1a4 ¢ momonibio rpados
[IpoTuBomnonoxuble  coObiTusA. Juarpamma Oiiniepa. OObenIUHEHUE
5.8 u nepeceueHue coObiTuil. HecoBmecTHbie coObiTusi. Dopmyna ciioxkeHUs
BEPOSITHOCTEUN
59 VYcnoBHas BeposiTHOCTb. [IpaBuino ymHoxenust. HezaBucumbie coObITHS
[IpencraBmenue HSkCriepuMeHTa B BHJE JepeBa. Pemenwe 3amad
5.10 |Ha HaxXOXIEHUE BEPOSITHOCTEH C TIOMOUIBIO JiepeBa CIy4ailHOIrO
AKCIIEpUMEHTA, TUarpamMMm Dijepa
6 ['eometpus
6.1 YetpipexyronapHuku. [lapamienorpamMm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyrosibHUK, pOMO, KBaApaT, UX IPU3HAKHU U CBOMCTBA
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Tpameuusi, paBHOOOKas  Tpameuusi, €€ CBOMCTBA W  MPHU3HAKH.

6.3
[IpsmoyrospHas Tpanenus
6.4 Meron ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema Daieca
' Y TeOpeEMa O MPOMOPLIUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUU TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKa
6.6 [Tonobue TpeyroiabHUKOB, Kod(duuueHT nomodus. IlpusHaku mnomoOus
' TpeyroJibHUKOB. [IpuMeHeHne noqo0ust mpu peleHny NPakKTUYECKUX 3a/1a4
6.7 @opmynbel U1 IUIOLIA[A  TPEYroJibHHKA, Mapajuiesorpamma, pomoba
' U Tpanenuu
6.8 CpoiicTBa muiomaael reomeTpuyeckux (uryp. OTHOIIEHHE IIIOLIAACH
' NoI0OHBIX (QUTYP
6.9 Beruucnenue miomaaei TpeyroabHMKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenne Teopemsl Iludaropa nmpu  pemeHun
' NPaKTHYECKHUX 3a/1a4
CuHyC, KOCHHYC, TaHT€HC OCTPOIO yIjla IPSIMOYI'OJIBHOIO TPEYrOJIbHUKA.
6.11 | OcHOBHOE TPUTOHOMETPUYECKOE  TOXKJIECTBO. TpPUTrOHOMETpUYECKUE
¢ynkuuu yrios B 30°, 45° u 60°
6.12 BrnimcanHble M LEHTPAJIBHBIE YTJIBI, YTOJI MEXIY KacaTeJIbHOM U XOPIOU.
' VYTIbl MEXYy XOpAaMH U CEKYIIUMU
6.13 | BriucanHble U ONMCAHHBIE YETHIPEXYTOJIbHUKH
6.14 B3auMHoOe pacrnonoxeHune ABYX OKpyKHOCTed. KacaHue OKpyKHOCTEM.

OO6mue kacaTeNbHbIC K IBYM OKPYXKHOCTSIM
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9 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpamMMbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3ynbTaTa
| Hucna v BBIUKCIEHUS
11 CpaBHUBATh U yHOPSJIOYMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIC
' qucna
Breinonuars apudpmMeTaeckue ASHCTBUS ¢ pallMOHAIBHBIMY YUCIIaAMH,
1.2 COYeTasi YCTHbIE M MHCbMEHHBIC IMPHUEMBI, BBINOJIHATH BBIYUCICHUS
C UPPALMOHAIIBHBIMHU YHCIIAMU
13 Haxonuths 3HaueHUs CTENEHEW C UENbIMH MMOKAa3aTelsIMU U KOPHEW,
' BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUIN
14 OKpyrysiTb  AEUCTBUTENBHBIE  YMCJA,  BBINOJHATH  MPUKUAJIKY
' pe3yJibTaTa BIYMCIIEHUN, OLICHKY YHACJIOBBIX BBIPAXKEHUI
2 VYpaBHEHUS U HEPABEHCTBA
21 Pemate nuHEWHbIE W KBaJpaTHbIE ypaBHEHUS, YypaBHEHUS,
' CBOJISIIIMECS K HUM, IIPOCTEHIITNE TPOOHO-PAIIMOHATIbHBIE YPAaBHEHUS
PemaTe crucTeMsl IBYX JJMHEMHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI ABYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHUE HE SIBIIACTCS
JMHEWUHBIM
Pemiath TeKCTOBbIE 3a7jauu aJIreOpaundecKuM Croco0OM C MOMOIIBIO
2.3 COCTaBJICHUSI YPAaBHEHUSI WM CHUCTEMBbI JABYX YPaBHEHUU C JBYMS
MePEMEHHBIMU
IIpoBoauTE TPOCTEHINNE UCCICAOBAHUS YPAaBHEHUW U CHUCTEM
ypaBHEHUW, B TOM YHCI€ C TMPUMEHEHHEM TrpadudecKux
24 MIPEICTABICHUIN (Hanpumep, yCTaHaBJIUBATh, MMeeT M
YpaBHEHHUE WM CHUCTEMA YPABHEHUN PEIICHUS, €CJIU HUMEET,
TO CKOJIBKO)
Pemiate  nuHEWHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
2.5 M300pakaTh perieHue HEPaABEHCTB HA YMCIIOBOU MPSMOM, 3aIUCHIBATh
pEILICHUE C MTOMOIIBI0 CUMBOJIOB
)6 Pemate cuctemsl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
' BKJTIOUAIONME KBAJPAaTHOE HEPABEHCTBO, H300paKaTh pEIICHUE
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CHUCTECMblI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMChIBATh PCIICHUC
C IIOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA PU PELIEHUH PA3JIUYHBIX 33144

OyHKIMH

3.1

Pacno3HnaBath q)YHKHI/II/I HN3Y4YCHHBIX BHUJIOB. Iloka3kIBaTh
CXEMAaTHU4YCCKU PaCIIOJIOKCHUC Ha KOOpI[HH&THOfI IINTIOCKOCTH

rpadukoB GpyHKIuii BUaa: y=kx, y=kx+b, y=_,y=ax>+bx +c¢
X
B 3aBHCHMOCTH OT 3Ha4eHHH K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA

byHKIMMA

3.2

[Toka3piBaTh CXEMATHYECKHM pACTIOJIOKEHUE Ha KOOPJIUHATHOMU

IJIOCKOCTH IpauKoB (QyHKIMI BuAa Y = , ¥ = |X| u onuchIBaTh

CBOMCTBa (DyHKIIMIA

33

Crpoutb M u300pakaTb CXE€MaTUYECKU TIpadUKU KBaJPATHUYHBIX
(GyHKIMI, ONMMCHIBaTh CBOMCTBA KBAJApPAaTUUHBIX (YHKIUH MO HUX
rpadukam

34

Pacnio3naBath kBagpatuuHyio (GYHKIHUIO 1O (opMyse, TPUBOIUTH
npUMeEpPbl KBAIpATHUUHbIX (YHKIUA M3 peaTbHOW KHU3HU, (PU3UKH,
reOMETPUU

Apudmerrueckas U TeOMETPUIECKas TPOrPECCUU

4.1

Pacro3naBaTh apupMETHYECKYI0O U TEOMETPHUECKYIO TPOTPECCHH
IIPU pa3HBIX CrIoco0ax 3adaHus

4.2

BBINOMHATH BBIUUCICHHUS C HCMOJb30BaHUEM (POPMYJT N-ro ujeHa
apu(PMETUIECKON M TEOMETPUYECKON MPOTrpeccChii, CyMMBbI TEPBBIX
N YICHOB

4.3

N300paxkaTh 4ieHbI TOCIEA0BATEILHOCTH TOUKAaMU Ha KOOPIMHATHOM
IUIOCKOCTH

4.4

Pemate 3agaun, CBSA3aHHBIE C YHMCIOBBIMHU I1OCJIEN0BATEIBHOCTSIMU,
B TOM 4YHCII€ 3a/J]ayd W3 peajbHOM JKU3HU (C HCIOJIb30BAHUEM
KAJIbKYJISITOPA, HA(PPOBBIX TEXHOJIOTHIA)

BeposATHOCTh U cTaTUCTHKA

5.1

W3BnekaTth W mpeoOpa3oBbIBaTh HH(OpPMAIMIO, MPEACTABICHHYIO
B Pa3IMYHBIX MCTOYHUKAX B BUJE TaOIWI], AWarpamm, rpaukos,
MIPEICTABIIATH IaHHBIE B BUE TAaOJIUII, AHarpaMm, rpaduxon
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5.2

Pematsp 3aa491 OPraHN30BaAHHBIM H€p€60pOM BApHUAHTOB, a4 TAKXC
C UCITIOJIB30BAHUEM KOM6I/IHaTOpHBIX IIpaBuJI U MECTOOOB

53

Hcnonp30BaTh  ONMUCATENBHBIE XapaKTEPUCTUKUA JJII  MAacCHBOB
YHUCIIOBBIX JIAHHBIX, B TOM WYHCJC CPEIHUE 3HAYCHUS W MEPbI
paccerBaHuUs

54

HaxonuTh 9acTOThl 3HAYEHUN M YACTOTHI COOBITHS, B TOM YHCIIC
MOJIB3YSICh pe3yJbTaTaMU MPOBEACHHBIX U3MEPEHUN U HAOIIIOICHHI

5.5

HaxoauTb BEepOSTHOCTH CIIydallHBIX COOBITHI B M3YYCHHBIX OMBITAX,
B TOM YHCJIE B OIBITaX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU, B CEPUSIX HCIBITAHUN 1O MEPBOro YCIEeXa, B CEpHsIX
vcnblTaHuid bepHynu

5.6

HNmMeTp mpencraBieHue O CIy4YaliHOM BEJIMYMHE U O PACIPEICIICHUU
BEPOSATHOCTEN

5.7

HmeThs npencTaBieHue o 3aKOHE OOJIBLIMX YHCEN KaK O MPOsBICHUU
3aKOHOMEPHOCTM B CIyYallHOM HW3MEHYMBOCTH M O POJM 3aKOHA
OO0JIBILINX YUCEI B IPUPOJIE U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUM OCTPHIX YIJIOB, HAXOJHUTH C UX
MOMOIIIBIO PA3JIMYHBIE AJIEMEHTHI MNPSIMOYTOJIBHOTO TPEYrOJbHUKA
(«pereHue MPSAMOYTOJIbHBIX TPEYTOJILHUKOB ). Haxonutb
(c TMOMOIIBIO KaJbKYyJSATOpA) JJIMHBI W YIIbl JJIS HETaOIWYHBIX
3HAUCHUH

6.2

[Tonp3oBaThCA dhopmynamu MIPUBEICHUS 151 OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM JIJII HAXOXKACHUS COOTHOIICHUI
MEK]ly TPUTOHOMETPUUYECKUMHU BEIIMUUHAMU

6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB ISl HAaXOXICHHS
Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJIbHUKOBY),
MIPUMEHATH UX IIPU PELICHUHU T€OMETPUUECKUX 3a0a4

6.4

Bnagers mousTHSIMU TpeoOpa3oBaHUsA MOJOOUS, COOTBETCTBEHHBIX
aleMeHTOB ToA00HBIX (uryp. Ilosb3oBaTbesi cBOMCTBaMH MOI00US
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JJIMHBI M HAXOAUTH YTJIBI
y nofo0HbIX (uryp. [IpumMeHsTs cBOMCTBA MOJ00MS B IPAKTUIECKUX
3ajlayaX. YMeThb MPUBOJUTH MpPUMEpPbl  MOAOOHBIX  (GUTYp
B OKPY’KaIOIIEM MUPE

6.5

[lonb3oBaThCs TeOpeMaMU O TMPOU3BEACHUM OTPE3KOB  XOPI,
O MPOU3BEJCHUN OTPE3KOB CEKYIIIHUX, O KBaIpaTe KacaTeIbHOU
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6.6

[lonp30BaTbCA  BEKTOpaMH, IOHMMaTb HMX  T'€OMETPUYECKUU
U (QU3NYECKUH CMBICI, IPUMEHITh UX B PEUIEHUH I€OMETPUUECKUX
U pusndeckux 3anad. [[puMeHsATh cKansipHOE IPOU3BEIEHNE BEKTOPOB
JUISL HAXOKJICHUS JUIMH U YIJIOB

6.7

[Tonp30BaThCs MCTOJAOM KOOPAWHAT Ha IIJIOCKOCTHU, IIPUMCHATL €Io
B PCHICHUU I'COMCTPHUYICCKUX U IIPAKTUICCKUX 3a a4

6.8

Brnanerp NOHATHSAMU TPaBUJIBHOTO MHOTOYTOJIBHUKA,  JJIMHBI
OKPY)KHOCTH, JJIMHBI IyI'M OKPYKHOCTH W PaJuaHHOM MeEphl yIJa,
YMETh BBIUHUCIATH IUIOMIAAbr Kpyra W ero yacteil. IIpuMeHsTH
IOJIyYCHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax

6.9

HaxonuTth ocu Wi HEHTPbl CAMMETPUU QUTYD, TPUMEHSATD ABHKCHUS
IJIOCKOCTHU B MPOCTEUIINX CIydassX

6.10

[IpuMeHATh TONy4YEeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENH AJiA 3a7ad peajlbHOW >KU3HH U MPOBOJUTH
COOTBETCTBYIOIIME  BBIUMCICHHSI C  TNPUMEHEHHEM  IMOA00US
U TPUTOHOMETPUYECKHX (PYHKIMM (MOJIB3YysCh, I/I€ HEOOXOAMMO,
KaJIbKYJISITOPOM)

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
1 Yucia v BBIYUCICHUS
11 PanmonanpHbIe yncna, HpparmoHaIbHbIC YKCIa, KOHEYHBbIC M OECKOHECUHBIC
' JECATUIHBIC TPOOH
MHOXeCTBO JICMCTBUTCIBHBIX YHCEJ, JCHCTBUTCIBbHBIC 4YHCIA Kak
12 OCCKOHEUHBbIE JeCATUYHbIC IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
' MEXAY MHOXKECTBOM JICMCTBUTEIBHBIX YHMCEI U KOOPAWMHATHOM IPSMOM.
CpaBHeHUE TEUCTBUTEILHBIX YUCEI
1.3 Apudmernyeckue TeHCTBUSA C ISHCTBUTEILHBIMUA YHCIAMHU
N3mepenns, mpubavmxeHus, ONEeHKH. Pa3mepbl OOBEKTOB OKPYKAIOIIETO
14 MHUpa, JUIUTEIBHOCTh MPOILIECCOB B OKpyXkaromem mupe. [IpubmkenHoe
' 3HAYCHUE BEIWYUHBI, TOYHOCTh mNpuOMDKeHus. OKpyrjieHue YHcell.
[Ipruknaka v OLIEHKA pEe3yIbTaTOB BEIYMCICHUI
2 VYpaBHEHMS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OTHON EPEMEHHOM
22 JInneniHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K JIMHEUHBIM

134



2.3

KBagpatHoe ypaBHeHue. Penienuie ypaBHeHH, CBOASIIMXCS K KBaJIpaTHBIM

bukBanparnoe ypaBHeHue. llpumepsl penieHUsT ypaBHEHUW TPETbEH

24 . .
Y YETBEPTOM CTENEHEH Pa3I0KEHUEM Ha MHOXKHUTENN
2.5 Pewenne n1poOHO-pallMOHATBHBIX YPaBHEHU I
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHEHHE C IBYMs IEPEMEHHBIMHU U €T0 Ipaduk
2.8 Pemenue cuctem AByX TMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
29 Pemenue cucremM AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEHUHOE, A IPYroe —
' BTOPOI1 CTETIEHU
2.10 | I'paduyeckast UHTEpHpPETALUS CUCTEMbl YPABHEHUM C IBYMsI IEPEMEHHBIMU
2.11 | PemeHue TEKCTOBBIX 33J1ay aJireOpanyecKuM CriocoooM
2.12 | YUucnosele HEPABEHCTBA U UX CBOMCTBA
2.13 | Pemenue TMHENHBIX HEPABEHCTB C OJHON IEPEMEHHOU
2.14 | Pemenue cucteM JTMHEHHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM
2.15 | KBazmpaTHble HEpaBEHCTBA
716 I'padmyeckass nHTEpHpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMSI
’ IIEPEMEHHBIMU
3 OyHKIUU
31 KBagparuunas Qynkuus, ee rpaduk u cBoiictBa. [lapabosa, KoOOpAHHATHI
' BEPUIMHBI 1apadoJIbl, OCb CAMMETPUU MapadoIIbl
3.2 I'paduxu pynkumii y = kx, y = kx + b 1 ux cBoicTBa
(V) k 3 (V)
33 I'paduku bynkumit ¥ = _, y = X’ 1 UX CBOMCTBa
X
34 | T'paduku pyukmmit y =~x,y = |x| u ux cBoiicTBa
4 YucioBble MOCIE0BATETLHOCTH
Onpenenenne u crnocoObl 3aJlaHUs YUCIOBBIX IOCJIEI0BATEILHOCTEH.
4.1 3amaHue TOCIEeNOBaTEILHOCTH pEKyppeHTHOU (opmynoit u (opmynoi
n-ro 4jeHa
40 Apucdmernueckas nporpeccusi. Dopmynsl n-ro uieHa apupmMeTuyecKon
' MIPOrPECCUH, CYMMBI IIEPBBIX N YIEHOB
43 I'eomerpuueckas mnporpeccus. Dopmysibl n-ro 4jaeHa TIE€OMETPUUYECKOU

Imporpeccrumn, CyMMBEI IICPBLIX N YJICHOB
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N3o0pakeHrne 4ieHOB apu(PMETHUUECKON U TCOMETPUYECKON IMPOTpecCHid

4.4 TOYKaMH Ha KOOPAWHATHOM IUIOCKOCTU. JIMHEWHBIN U SKCIOHEHIIMAJIbHBIN
poct
4.5 CJ105kHbBI€ POLEHTHI
5 BeposTHOCTh U cTaTUCTUKA
[IpeacraBinenre JaHHBIX B BUAe TaOIUl, JuMarpamM, TIpauKoOB,
5.1 UHTEpIpeTalns JaHHbIX. UTeHWe | MOCTpOCHHE TalJull, Iuarpamw,
rpaduKoB MO peaTbHbIM TaHHBIM
5.2 | IlepecTtaHoBKHU U pakTOpHaI
5.3 CoueTaHus ¥ YUCIIO COYETAHUM
54 Tpeyronsuuk [lackans. Pemenue 3a1a4 ¢ UCOJIb30BAHUEM KOMOUHATOPUKU
55 ['eomerpuyeckas BepoATHOCTh. CilydailHbI BBIOOp TOYKH W3 (QUIYpPHI
' Ha IJIOCKOCTHU, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH
5.6 | Ucnertanue. Ycnex u Heynaya. Cepust HCIBbITAHUN 10 IEPBOTO ycrexa
57 Cepus ucnbitanuii bepuyu. BepostHocTr coObITHI B CEpUM UCTIBITAHUN
' bepnyniu
5.8 CiydaiiHas BeJIMUMHA U pACTPE/ICIICHUE BEPOSTHOCTEM
59 MaremaTuyeckoe oxuaaHue u aucrepcus. [IpuMepbl MaTeMaTH4eCKOTo
' 0’KHMJIaHUSI KaK TEOPETUYECKOTO CPEITHETO 3HAYCHUS BEJIMYUHBI
510 MareMaTu4eckoe OXKHUIAHUE W JAUCIIEPCHUS CIYyYaliHON BEJIMYHMHBI «UUCIIO
' YCIIEXOB B CEpUH UCIIBITaHUN bepHyum»
511 [TonsaTue o 3akoHe OonbIUX uncell. 3MepeHne BEpOSITHOCTEH C TTOMOIIBIO
' 4acToT. Posib ¥ 3HaueHHE 3aKOHA OOJIBIITNX YHUCEI B MPUPOE M 00IIEeCTBE
6 ['eometpus
6.1 Cunyc, xocunyc, Tanreic yriaoB ot 0 go 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOXKIeCTBO. DOPMYIIbI IPUBEACHUS
Pemenne TtpeyrosbHukoB. Teopema KOCHMHYCOB UM TeOpeMa CHUHYCOB.
6.2 Pemienne mpakTHYECKHX 3a7ay C HMCIOJIB30BAHHUEM TEOPEMbl KOCHHYCOB
Y TEOPEMBI CUHYCOB
6.3 [TpeobpazoBanue nogobus. [logo61e COOTBETCTBEHHBIX AJIEMEHTORB
6.4 Teopema 0 TPOU3BEACHUU OTPE3KOB XOPJH, TEOPEMbI O MPOU3BEACHUU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOU
6.5 Bekrop, mmHa  (MOIyJib) BEKTOpa, COHAMNPABICHHBIE  BEKTOPBI,

IMPOTHUBOIIOJIOKHO HAIIPAaBJICHHBIC BCKTOPbI, KOJUIMHCAPHOCTH BCKTOPOB,
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PaBC€HCTBO BCKTOPOB, OIICpallMh Hald BCKTOPaMHU. Paznoxxenue BCKTOpa
10 ABYM HCKOJUIMHCAPHBIM BCKTOpAM

KOOpI[HHaTI)I BCKTOpPA. CKaJ'IHpHOG IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHHUC
AJI1 HaXOKACHUA OJIMH U YIJIOB

6.6

JlekapTOBbI KOOPAUHATHI Ha IUIOCKOCTHU. Y pPaBHEHHUS IPSIMON U OKPYKHOCTH
6.7 B KOOpPAMHATAX, IIEPECCUEHUE OKPYKHOCTEN U NMPAMBIX. MeToa KOOpaAnHAT
U €r0 IPUMEHEHUE

6.8 [IpaBuibHBIE MHOTOYTOJIBHUKH

JlnuHa okpyxHOocTH. ['pagycHas u paguaHHas Mepa yriia, BBIYUCICHUE JJIUH

6.9 .
YT OKPYKHOCTEN

6.10 | [Imomaas kpyra, CEeKTOpa, CECrMEHTa

6.11 JIBUKEHUSI TUIOCKOCTH M BHYTPEHHUE CUMMETpuUu (GUryp (djIeMeHTapHbIe
' npeactasienus). [lapannensHbiii nepenoc. [loBopor
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MNEPEYEHDb (KOAUPUKATOP) IPOBEPSEMbIX TPEBOBAHUI
K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJbHOM
MMPOI'PAMMBbI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA U JIEMEHTOB
COJAEPKAHUS 110 MATEMATUKE

JUiist mpoBeieH!s] OCHOBHOT'O TOCYJapCTBEHHOTO SK3aMeHa [0 MaTeMaTHKe (Jaee —
OI'D mo wmaremMaTuke) UCHOIB3yeTCs TMepedeHb (KoAu(UKaTop) MPOBEPSEMBIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEeNbHOW MPOrpaMMBbl

OCHOBHOTO 00IIIeTO0 00pa30BaHUs U DIIEMEHTOB COJCPKAHMUS.

IIposepsiembie Ha OI'D Mo matemaruke Tpe0OBaHHMSA K pe3yJibTaTaM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

Kon
IIPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHOU 00pa30BaTeIbHON MTPOTPaMMbl OCHOBHOT'O OOIIETO
obpazoBanus Ha ocHoBe DI'OC

1

YMeHue OnepupoBarbh IOHATUAMHU: MHOXKECTBO, ITI0JMHOXECTBO,
omnepaluy HaJ MHOXXECTBAMHU; YMEHHE ONEPUPOBATH MOHITUSMH:
rpad, cBS3HBIN Tpad, AepeBO, LUK, TPUMEHITh UX MPU pPEUICHUU
3aJ1a4; yMEHHE UCIOIb30BaTh rpa)uuecKoe MpeICTaBICHHE MHOKECTB
JUISL OTIUCAHUSI PEAVIBHBIX MPOLIECCOB U SIBJIEHUM, IPU PEIIEHNUH 3a/1a4
U3 JPYTUX Y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUSAMHU: ONPEAEIEHUE, AKCHOMA, TEOPEMA,
JI0Ka3aTEIbCTBO; YMEHHME pacCllO3HaBaTb MWCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHUS, INPUBOJIUTH IPUMEPHI W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue ornepupoBaTh MOHATUSMHU: HATypajdbHOE YHUCIIO, IMPOCTOE
M COCTAaBHOE YHUCIIO, AEIUMMOCTb HATYypaJbHBIX 4YHCEI, MNPU3HAKU
JNEIUMOCTH, 1IeJI0E YHUCIO0, MOAYJb YHucia, OOBIKHOBEHHAs Ipo0b
U JIeCATUYHAS APOOb, CTAHIAPTHBIN BUJI YKCIIA, PAIlMOHAIBLHOE YHCIIO,
UppAlMOHATFHOE YHUCJIO0, apu(METUYECKUA KBAJPATHBIA KOPCHBD;
YMEHUE  BBINOJHATH  JEWCTBUS C  YWCIAMHU, CpPAaBHUBATH
Y yIOOPSAO0YMBATH YHUCIIA, MPEICTABIATh YMCIA HAa KOOPAUHATHOM
NpsAMOM, OKPYIJISITh YMCIA; YMEHHUE JeJIaTh MNPUKUJKY U OLEHKY
pe3yabTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHSATUSMU: CTETICHb C IETBIM MOKAa3aTeNeM,
apu(pMETUIECKUN KBaJPATHBIA KOPEHb, MHOTOWICH, alreOpandeckas
npoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOH CTENeHH
OOJbINIe EAVMHUIBI, YMEHHUE BBIMOJHATH pPacdeThl MO (opMyliam,
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npeoOpa3oBaHusl  LENBIX, APOOHO-pAllMOHAIBHBIX  BBIPAKEHUHN
Y BBIPAXKEHUW C KOPHSMHU, Pa3I0KEHUE MHOIOUJICHA HA MHOXKHUTEIIH,
B TOM YHCJIE C HCHOJb30BaHUEM (OPMYJT pPa3HOCTH KBaJApPaTOB
Y KBaJpaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh NOHATUSIMH: YUCIOBOE PAaBEHCTBO, YPABHEHHE
C OIHOM IIEPEMEHHOM, YMCIOBOE€ HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHOW; YMEHHE pelaTh JUHEHHBIE U KBapATHBIC YPABHEHUS,
JTpOOHO-pallMOHANLHBIE YPAaBHEHUSI C OJHOM MEPEMEHHOM, CHCTEMBI
JBYX JIMHEHHBIX YpPAaBHEHUH, JINHEWHBIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHble W JIpOOHO-pALIMOHAJIbHBIE HEPABEHCTBA C OJHOMU
NEPEMEHHOM, B TOM YMCJIE P PELICHUU 3a]1a4y U3 JIPYruX NpeIMeTOB
U TPAKTUYECKUX 3a/ad; YMEHHE HCIIOJIb30BaTh KOOPAUMHATHYIO
OpsIMYI0 U KOOPJMHATHYIO IUIOCKOCTH JUISI M300paKeHHs PEIICHUM
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: GYHKIUS, rpaduK QYHKIIUU, HYITU
byHKIINNA, MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, YOBIBaHWS, HAWMOOJbICe M HAUMCEHBIIEE 3HAYCHUS
byHKIUY; yMEHUE OTIepUPOBATH MOHATUSIMU: npsimast
MPOMOPIIMOHAILHOCTh,  JIMHEWHAasT  (QYHKIWSA,  KBaJpaTHIHAs
dbyHKIMsI, oOpaTHAs MPOMOPIMOHAIBHOCTh, Mapadosa, THNepOoa;
yMeHue CTpouth Tpaduku (QyHKIME, HCHOIB30BaTh Tpaduku
JUISS  OTpECNIeHUsT  CBOWCTB  TPOIECCOB W 3aBUCHMOCTEH,
JUISL pellieHus 3a7ad W3 JAPYTUX y4eOHBIX MPEAMETOB M pPeabHOMN
KU3HHW, YMEHHE BBIpOKATh (POPMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

YMenue OIEepUpPOBATh HNOHATUSAMMU: NOCJIEOBATENBHOCTb,
apudmeTrryeckass W TEOMETpPHYECKas  MPOTPECcCUU;  YMEHHE
UCIIOJIb30BaTh CBOWMCTBA MOCIEIOBATEIbHOCTEH, (POPMYIIBI CYyMMBI
U 00ILlero ujieHa MpHu pelIeHruH 3a7a4, B TOM YUCIE 3a7a4 U3 APYTrux
y4€OHBIX MPEAMETOB U PEeAbHOM KU3HU

YMeHue pemaTth 3a7a4d pa3HbIX THUIIOB (B TOM YHUCJIE HA MPOICHTHI,
JOJIM W YacTH, JBIKECHHE, padOTy, IIEHy TOBAapOB W CTOMMOCTh
MOKYIIOK W YCJIyT, HAJIOTH, 3a7a4i U3 00JIacCTH YIIPaBICHUS JTUYHBIMU
U CceMelHbIMM (PUHAHCAMH); YMEHUE COCTaBJIATh BBIPAKCHHUS,
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMbl IO YCJIOBHUIO 3aJ1a4H,
HCCIIEIOBATh MOJTYYEHHOE PEIICHUE U OIIEHUBATh MPAaBIONO0I00HOCTh
MOJIYYEHHBIX PE3YJIbTATOB

YMeHnue onepupoBaTh NOHATUSAMU: GUTYpPA, TOUKA, OTPE30K, MpAMas,
7y, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK, PABHOOEIPEHHBIN
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U PABHOCTOPOHHHUI TPEYTrOJbHHUKH, MPSIMOYTOJbHBIA TPEYroJIbHUK,
MeJuaHa, OMCCEKTpUCa U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK,
napajienorpaMMm, pomO, MPSAMOYTOJIbHUK, KBaJpaT, Tpameius;
OKPYXHOCTb, KpYyT, KacaTelabHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
dburypamu; yMeHue pemiath 3ajladyd, B TOM YHUCJE W3 MOBCEIHEBHOMN
YKU3HHM, Ha HAaXOXXJEHUE I€OMETPUUYECKUX BEIUYHMH C NMPUMEHEHHUEM
M3YYEHHBIX CBOMCTB (hUryp u (hakToB

10

YMeHHne onepupoBaTh MOHSATHUSMHU: PaBEHCTBO (GUTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; MAPAJJICIIBHOCTh U MEPIEHANKYJISIPHOCTh MPSAMBIX,
yroa MEXAy MpsMbIMH, NEPHEHAMKYJSApP, HAKIOHHAs, IPOEKIus,
nonobue Guryp, no100HbIE TPEYTOIBHUKH, CAMMETPHUS OTHOCUTEIIBHO
TOYKM M TNPSIMOW; YMEHHE pPaclo3HaBaTb PAaBEHCTBO, CUMMETPHUIO
U nojgobue (Guryp, napasuiebHOCTh U MEPIEHANKYIIPHOCTD MPAMBIX
B OKPY’KaIOIIEM MHUPE

11

YMeHue onepupoBarb IOHATUSMHM: JUJIMHA, PACCTOSTHHUE, YTrOJl
(BeMYMHA yIJia, CHHYC U KOCHUHYC yrja TPEyroJbHUKA), TJIOIIA/Ib;
YMEHHE OIIEHUBATh pa3Mephl MPEAMETOB U 0OBEKTOB B OKPYKAIOLIEM
MHpE; YMEHHE TMPUMEHATH (OPMYJIBI MEepUMETpa W IUIOIIATN
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH W TUIOIIAJM Kpyra, oobema
MPSIMOYTOJIBHOTO MapalyIC/ICNUIIEa, YMEHUE NPUMEHATh MPU3HAKU
PaBEHCTBA TPEYrOJILHUKOB, TEOPEMY O CyMME YTJIOB TPEYrOJbHHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHHUS
JUTS. BBIYUCJIEHUS JIJIMH, PACCTOSTHUM, TUIOIIAACH

12

YMenue wu3zo0paxkarh TUIoOCKue GUTYpl W HMX KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C IOMOIIBIO UYCPTEIKHBIX
WHCTPYMEHTOB W DJIGKTPOHHBIX  CPEACTB 1O  TEKCTOBOMY
WM CUMBOJIBHOMY OTTMCAHHIO

13

YMeHne onepupoBaTh NOHATUSMH: MPAMOYrOJbHAs  CHCTEMA
KOOpJIMHAT; KOOPAWHATHI TOYKH, BEKTOpP, CyMMa BEKTOpOB,
MPOM3BEICHUE BEKTOpPA HA YHUCIO, CKaJIspHOE MPOU3BEACHUE
BEKTOPOB; YMEHHME HCIOJb30BaThb BEKTOPBl W  KOOPJIWHATHI
JUISL TPEACTABJICHUS IAHHBIX U PEUIECHUS 3a]1a4, B TOM YHCJIE U3 IPYTUX
y4eOHBIX MPEMETOB U PEeaTbHOM KU3HU

14

YMeHHe OIepupoBaTh IOHSATHUSMH: CTOJIOMKOBBIE W KPYTOBBIC
auarpaMMbl, TaOJNMIBI, cpeaHee apudmeThyeckoe, MeaHMaHa,
HanOOJIbIIIee W HAaUMEHBIIEEe 3HAYCHHUS, pa3Max YHCIOBOIO Ha0bOpa;
yMEHUE W3BJIEKAaTh, WHTEPIPETUPOBATh W  MPEOOPa3OBHIBATH
uH(OpMAIMIO, TPEJICTABICHHYI0O B TaOMWIIaX M Ha JUarpaMmax,
OTpaXkaloIllyr0 CBOWCTBA W XapaKTEPUCTHUKU PEaJbHBIX IPOIICCCOB
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U SBJICHUH; YMEHUE pacClO3HAaBaTb W3MCHYMBBLIC  BEIMYHMHBI
B OKPYXKaIOIIEM MUpE

15

YMeHue ornepupoBaTh MOHSATUSIMU: CIyYaWHBIA ONBIT (CIIy4yalHbBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTApHBIA HCXO.M)
CIIy4alHOrO OIbITa, CIy4ailHO€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOJUTh BEPOSTHOCTH CIIyYalHBIX COOBITHH B OIBITaX
C PaBHOBO3MO>XHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMHU; YMEHHUE peliaTh
3aJlayd METOJOM OPraHW30BaHHOrO Mepedopa M C MCIHOJb30BAHHEM
MpaBWJIa YMHOXXEHUS, YMEHHE OLICHUBATh BEPOSITHOCTU PEAIBbHBIX
COOBITHI U SIBJICHHM, MOHUMATh POJb MPAKTUYECKU JTOCTOBEPHBIX
U MaJOBEPOSTHBIX COOBITUH B OKPYXAIOIIEM MHPE U B KU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBIINX YUCET U €T0 POJIbI0 B MACCOBBIX SBJICHUSIX

16

YMeHue BbIOUpATh MOAXOISANIMN W3YYCHHBIA METOH JIsi PEIICHUS
3a7la4d, NPUBOJAUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEU
B MPUPOJIE U )KU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKHU
B HCKYCCTBE, OIMUCBHIBATH OTJAEJIbHBIE BBIJAOIIUECS PE3YJIbTAThI,
MOJyYEHHBIE B XOJAE Pa3BUTHUS MAaTEMATUKU KaK HayKH, MPUBOJUTH
MIPUMEPHI MATEMATUYECKHUX OTKPBITUM U UX aBTOPOB B OT€YECTBEHHOM
Y BCEMHPHOU UCTOPUU

IlepedyeHb 3JIeMEHTOB COAep:KaHUs, TPOBepsieMbIXx HA OI'D mo maTemaTuke

Kon IIpoBepsieMblii 3JIEMEHT COIEPIKAHMS
| Hucna v BBIYMCICHUS
1.1 Harypanbhbie u nensie uncna. [[puznaku 1eIMMOCTH LEJIbIX YACEIT
1.2 OOBIKHOBEHHBIE W JCCATHYHBIE JpOOM, TPOIEHTHI, OECKOHEUHBIC
MePUOINYECKUE TPOOH
1.3 Pammonanpubie uncna. ApudMeTHYECKHe Orepanuu ¢ paruoHAIbHBIMU
YuCIaMu
1.4 JeiicTBUTENbHBIE YnCa. ApU(pMETHUECKUE ONepaluu C ICUCTBUTEIbHBIMU
qucllaMu
1.5 [Tpubnu>keHHbIE BBIYUCIICHUS, NMPABUIA OKPYTJICHUS, IPUKUAKA U OLEHKA
pe3yJibTaTa BhIYUCIEHUN
2 AnreOpanyeckue BbIpaKESHUS
2.1 BykBeHHBIE BbIpaXKEHHS (BBIPAXKEHHSI C IEPEMEHHBIMMU )
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2.2

Crernenb ¢ menbiM nokasaresieM. CTeNeHb ¢ pallMOHAIbHBIM TOKa3aTesIeM.
CBoiicTBa CTEIICHA

23 MHoOrouieHsl
24 | Anrebpandeckast 1poOb
2.5 Apudmernaeckuit KOPEHb HATypaJIbHOU CTEIIEHH. JlenicTBust
¢ apu(pMeTUIECKUMHU KOPHSIMU HaTypaJIbHOM CTENEHU
3 VYpaBHEHUs 1 HEPABEHCTBA
3.1 Lenpie u 1poOHO-palOHaIbHBIE ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH
YpaBHEHUH
3.2 Llenbie u 1poOHO-panMOHaNbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPABEHCTB
3.3 Pentenne TekCTOBBIX 3ama4
4 YucII0BbIE MTOCIIEN0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TOCIIE0BATEILHOCTEN
4.2 Apudmernueckass U reoMerpuyeckas nporpeccuu. Popmyna CIOXKHBIX
MIPOLIEHTOB
5 OyHKIHIH
5.1. | ®yakuusa, crnocodsl 3amanus ¢yHkuud. [padux  ysakmuu. Obnacth
ompeneneHnusi M MHOXECTBO 3HaueHud (yHkuuu. Hymm ¢dyHkumm.
[IpomMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKLIHH.
Makcumymbl ¥ MUHUMYMBl (QyHKiuu. HawuOonbliee M HauMeHbllee
3HaueHUe PYHKIIMU Ha IPOMEXKYTKE
6 Koopaunate! Ha psAMOi U IITIOCKOCTH
6.1 Koopnaunartnas npsimast
6.2 | JlekapTOBBI KOOPJUHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue GUTyphl ¥ UX CBOHCTBA
7.2 TpeyronpHuK
7.3 MHOroyrojabHuKH
7.4 OKpy>XHOCTb U KPyT
7.5 N3mepenne reoMeTpUIEeCKUX BEIIMYNH
7.6 BekTops! Ha 1ockocTr
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BCpO}ITHOCTB " CTaTHUCTHUKA

8.1 OnucarenbHas CTAaTUCTHKA
8.2 | BeposatHoCTb

8.3 | KomOunatopuka

8.4 MHoxecTBa

8.5 ['padms
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