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Pabouas nmporpamma no ydebHomy npeamery «MaremaTuka» (0a30BbIM YPOBEHD)
(mpeametnas obnacte «MaremaTuka W WH(GOPMATHUKa») (Janee COOTBETCTBEHHO —
mporpaMMa IO MaTeMaTUKe, MaTeMaTHKa) BKJIIOYAET TOSCHUTEIbHYIO 3aIlHCKYy,
coJepkaHue OOy4eHHMs, IUIAHUPYEMbIE pe3yslbTaThl OCBOEHHUS IPOTrpPaMMbl 110
MaTeMaTuKe, TEMaTHUECKOe MJIAHUPOBAHHUE, nepeyeHb (xoaudukarop)
pacupeneNeHHbIX MO KiaccaM IpOBEPSEMBbIX TPEOOBAHMI K pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOI'O OOIIIETO 00pa30BaHUs U 3JIEMEHTOB
COJIep)KaHusl MO MaTeMaTuKe, MepedeHb (KoaudukaTop) MpoBepseMbIX TpeOOBaHU
K pe3yibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOLIErO
oOpa30BaHMsI U AIIEMEHTOB COAEPKAHUS [0 MaTEMaTHKE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o wmarematuke Juig oOyuaromuxcss 5-9 kiaccoB pazpaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamMme Mo MareMaTUKE YUTE€HbI UJIEH U TOJIOKEHUS
KOHIICNIMU Pa3BUTHS MaTeMaTHYecKoro oopasoBanus B Poccutickoit deneparum.

[IpeameToM MaTeMaTHKU SABISIOTCS PYHIaMEHTAIbHBIE CTPYKTYPhI HAILIETO MUPA —
IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBbIE OTHOIIEHUS (OT MPOCTEHIINX,
YCBaMBAEMbIX B HEMOCPEJICTBEHHOM OIbBITE, 10 JOCTATOYHO CIOMXHBIX, HEOOXOUMBIX
JUTSL pa3BUTHUS HAYYHBIX U MPUKIAIHBIX Uael). MaTtemaTuueckue 3HaHUsI 00€CIIeYnBaAIOT
[MOHMMAaHUE MPUHLUIOB YCTPOWCTBA W HCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHNIO COLMAIBHOM, OSKOHOMHYECKOM, THOJUTHYECKON
uH(popManuy, Nal0T BO3MOXKHOCThH BBIMOJHATH PACUEThl U COCTABISTH aJTOPUTMBI,
HAXOJIUTh ¥ IPUMEHSTH POPMYJIbI, BIAJETh MPAKTUUECKUMU MPUEMAMU T€OMETPUUECKUX
MU3MEPEHU U TMOCTPOEHUM, YUTaTh MHPOPMALIUIO, MPEACTABICHHYIO B BHUAE TaOJHIL,
auarpaMM M TpauKoOB, JKUTb B YCJIOBHSIX HEOINPEAEIEHHOCTH M TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHBbIX COOBITHH.

N3yuyenne maremaTvku QopMuUpyeT y OOydaromIMXCs MaTEeMaTUYECKU CTHIIb
MBIIUICHHUS, TIPOSIBIISIIONTUICS B OMPENEIEHHBIX YMCTBEHHBIX HaBbIKax. OOydaroniuecs
OCBaMBalOT TaKW€ NPUEMbl W METOMAbl MBIIUICHUS, KaK HWHIYKIUS WU JACTYKIUs,
000011IeHHe U KOHKPETH3allus, aHaJIU3 U CUHTE3, KiIacCU(pUKAIMsI U CUCTEMaTU3ALIMS,
abctparupoBanue U aHasorusi. OOBEKTH MATEMATHUYECKUX YMO3AKITIOUEHUH, MPaBUIIa UX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTHYECKHX IMOCTPOCHHM, CIIOCOOCTBYIOT
BbIpabOTKe yMeHHsI (OPMYIMpPOBAaTh, OOOCHOBBIBATH M JOKAa3bIBATh CYXKACHUS, TEM
caMbIM pa3BHUBAIOT JIOTMYECKOE MbIlUIeHHEe. M3ydyeHne MaTeMaTHKU 0OecTeyuBaeT
(GbopMHpOBaHNE AITOPUTMHUUYECKOW KOMIOHEHTHI MBIIUICHUS W BOCTHUTAHHE yMEHUI
JNEUCTBOBATh MO  3aJlaHHBIM  QJIrOpUTMaM,  COBEPUICHCTBOBATH  M3BECTHbBIC
U KOHCTpPyUpOBaTh HOBble. B mporecce pemieHus 3agady — OCHOBHOM Y4eOHOM
NEATEeIbHOCTH HAa YPOKax MaTeMaTUKH — Pa3BUBAIOTCA TBOpYECKass W IPUKIIAIHAS
CTOPOHBI MBIIIICHHUS.



OOyueHne MaTeMaTHKE JAeT BO3MOXKHOCTh Pa3BUBAaTh y OOYyYarOLIUXCsSl TOYHYIO,
parMoHANbHYI0O U WH(POPMATUBHYIO peYb, YMEHHE OTOMPATh HAamMOOJIee MOIXOISAIINE
A3BIKOBBIC, CHMBOJHYECKHE, TIpaHuuecKkue CpencTBa ISl BBIPAKECHUS CYXKICHUHN
Y HAIJISIIHOTO MX IPEICTaBIICHHUS.

[Ipy m3yyeHUM MaTeMaTHKH OCYILIECTBISETCA O0Ilee 3HAKOMCTBO C METOJaMU
HO3HAHMSI IEHCTBUTEIBHOCTH, MPEICTABICHUSMHI O IPEIAMETE U METO/IaX MaTEeMAaTUKH,
UX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHEHUSI MAaTEMATHUKU JIJIs1 PEILICHHS] HAYYHBIX Y IPUKJIAJIHbBIX 3a1a4.

[IpuopureTHpiMu 1EIIMU OOy4YeHHsI MaremaTuke B 5—9 Kiaccax SBIISIOTCS:

(opMUpOBaHHE UEHTPAJIBHBIX MATEMAaTHUUYECKUX MOHATHUHA (YUCIO, BEIWYMHA,
reoMerpuueckas (urypa, mepeMeHHas, BEpOATHOCTb, (PYHKILHSA), OOECHEUMBAIOIINX
[IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTHUECKOTO 0OPa30BaHUsl 00YyUarOIIUXCS;

HNOJBEJCHUE OOy4yaroUMXcsd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMaTUKHU U OKPY’KAIOIIEro MUpPA, MOHUMAaHUE MAaTEMATUKU KaK YacTH
oO1IEel KylbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYalIbHBIX W TBOPYECKUX CHOCOOHOCTEH o00ydarommxcs,
MTO3HABATEJIbHOM aKTUBHOCTH, HCCIIEOBATENbCKUX YMEHUH, KPUTUUYHOCTA MBILUICHHUS,
MHTEpeCa K U3YUEHUIO MaTEMATHKUY;

(dopmupoBaHre (DYHKIMOHAIBHOM MaTEeMaTUYECKON TI'PaMOTHOCTH: YMEHHS
pacrno3HaBaTh NPOSBICHUS MAaTeMaTHYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEU
B pealbHbIX >KU3HEHHBIX CUTyallUsX M HpPU HU3YYEHHUM JAPYTUX YUYEOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBHUCHUMOCTEd U 3aKOHOMEPHOCTEH, (QOpMylIHpoBaTh HUX Ha A3BIKE
MareMaTUKM M CO3JaBaTh MAaTE€MaTUYECKHE MOJEIH, IPUMEHATh OCBOEHHBIN
MaTeMaTUYeCKU ammapaT [Uisi pelieHus MPAaKTHKO-OPUEHTHMPOBAHHBIX — 3ajad,
MHTEPHPETUPOBATH U OLICHUBATh MOJYyYEHHbBIE PE3YJIbTATHI.

OCHOBHBIE JTUHUU COAEPKAHUS IPOTPaAMMBI 110 MaTeMaTHke B 5—9 kitaccax: «Hucina
M BBIYMCICHUS», «Anredpa» («AnreOpanyeckue BbIpAXKEHUS», «YpaBHEHUS
U HepaBeHCTBay»), «Dyukmumy, «l'eomerpus» («I'eomerpuueckne QGUrypsl u ux
CBOMCTBa», «/3MepeHre reoMeTpuuecKiX BEIUYUH»), «BeposTHOCTh U CTAaTUCTHKAY.
JlaHHbIE JIMHUW Pa3BUBAIOTCS MapaJljIesIbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCHMO OJHa OT JpPYyrod, a B TECHOM KOHTAaKTe
U B3aMOJICHCTBUHU.

CopepxaHue MporpaMMbl M0 MaTeMaTUKe, paclpe/ieIeHHOe M0 rojaM oOyueHus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIHUIHAAIBLHBIM
BOMpocaM  oOydJaromuecs  oOpamaiuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaT€MaTUYECKUMH TOHATHSAMU UM HABbIKAMHM OCYILECTBIIUIOCH IOCIEI0BATEIBHO
U TOCTyNaTellbHO, C COOJIIOACHUEM MpPUHIMIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHUS
BKJIIOYAIMCh B OONIyI0 CHCTEMY MaTeMaTHYE€CKHX MPEACTaBICHUN O00yJaronmxcs,
pacupsst 1 yriyosiss ee, 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00513aTE€IbHBIM YYEOHBIM
peIMETOM Ha YpOBHE OCHOBHOTO o0O1iero odpasoBanus. B 5-9 knaccax maremartuka



TPAJAUIIMOHHO U3YYaeTCs B paMKax CIEAYIOIIMX y4eOHbIX KypcoB: B 5—06 Kiaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Airedpa» (BKJItouas 371€MEHThl CTATUCTUKH
u Teopun BeposTHocTel) u «l'eomerpusi». IIporpammoil mo maTemMaTUKE BBOAUTCS
CaMOCTOSTENbHBIN YueOHbIN Kypc «BepoITHOCTh U CTATUCTUKAY.

OO0miee 4MCIO YacoB, PEKOMEHJAOBAHHBIX [IJII M3YyYCHHUsS] MAaTeMAaTHKH (0a30BBIN
YpOBEHb) HAa YpOBHE OCHOBHOTO OOIero odpaszoBanus, — 952 waca: B 5 kiacce —
170 gacoB (5 4dacoB B Hemenmo), B 6 kimacce — 170 yacoB (5 yacoB B HEACIHIO),
B 7 kiacce — 204 yaca (6 yacoB B Hefient0), B 8 kiacce — 204 Jaca (6 4acoB B HEJEIIO),
B 9 kyacce — 204 gaca (6 4acoB B HEJCIIO).



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA TPOT'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG MAaTCMATUKHU Ha YPOBHC OCHOBHOI'O 06HI€FO 06p330BaHHSI HaIIpaBJICHO
Ha JOCTHIKCHHC 06y‘IaIOHlI/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCAMCTHBIX M IIPCAMCTHBIX
O6p8,30BaT€JII)HI>IX PE3YIIbTATOB OCBOCHUA yqe6H0r0 mpcamMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE ~ pe3yibTaTbl  OCBOCGHHMS ~ MPOTpaMMbl O  MaTeMaTHKe
XapaKTepPU3YIOTCS:

1) maTpuoTHYECKOe BOCIIUTAHME:

MPOSIBJIEHUEM HMHTEpPECAa K IMPOIUIOMY M HACTOAIIEMY POCCHMCKOM MaTEMATHKH,
LIEHHOCTHBIM OTHOIICHUEM K JOCTHKEHUAM POCCUHUCKHUX MATEMAaTUKOB U POCCUUCKOMU
MaTEMaTUYECKOM IIKOJIbI, K HKCIIOJb30BAHUIO 3THUX JOCTHXKCHUM B APYTHX HAayKax
U TIPUKIJIAIHBIX cepax;

2) rpasxkaaHcKoe U JYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00513aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mpas,
MPEACTABICHUEM O MaTeMaTHYEeCKUX OCHOBAaX (DYHKIIMOHMPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBICHUH, MPOLEAYP TPAkKTAHCKOTO OOIIECTBA (HApUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO OJTUYECKHX TMPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JOCTIDKCHHM HayKH, OCO3HAHHEM Ba)XHOCTH MOPAJbHO-ITHUYECKUX
MIPUHITUTIOB B ACATEIBHOCTH YUCHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOM HA AaKTHBHOE YYacTHE B PEIICHHM IPAKTUYECKUX  3a]ad
MaTe€MaTUYeCKOM  HaNpaBJICHHOCTH, OCO3HAHMEM  BaXXHOCTHM  MAaTE€MaTHYECKOIO
oOpa3oBaHMsI Ha NPOTSHKEHWHM BCEM JKM3HU JUIsl YCNEMHONM MNpodecCuOoHaNbHON
NEATENbHOCTY W  Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM
U TOCTPOCHUEM WHAMBUAYAJIbHON TpaeKTOpUM OOpa30BaHUA M KU3HEHHBIX IUIAHOB
C YYETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTE;

4) screTn4ecKoe BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M 3CTETHYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pEIICHUuH, pacCyXJCHUH, YMEHUIO BUJICTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpHUEHTaIMEN B JEATEIbHOCTA HA COBPEMEHHYIO CUCTEMY HAyUHbBIX TIPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKA, NPHUPOJLI U OOIIECTBA,
MMOHMMaHUEM MaTEMaTUYeCKON HayKH Kak cepbl YETOBEUECKON NESITEILHOCTH, ITAMOB
€€ pa3BUTUS U 3HAYUMOCTH [JI1 Pa3BUTHUS LMBUIU3ALMHU, OBJIAJICHUEM SI3bIKOM
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MaTeMaTUKM W MaTeMaTU4YeCKOW KyJIbTypOW KaK CpPEACTBOM MO3HAaHUS MHPA,
OBJIQZICHUEM NPOCTEUIIMMH HABBIKAMH HCCIEA0BATEIBCKON IEATEIBHOCTH;

6) ¢pusuyeckoe BOCIIMTaHHUE, (¢opmupoBanue KYJbTYPbI 3/10POBbSA
¥ YMOLIMOHAJIBHOTO 0JIATOMOIYyYHsI:

TOTOBHOCTBIO IPUMEHATh MAaTEMATHUCCKUE 3HAHUS B HHTEPECaX CBOETO 3JI0POBbS,
BEJICHHSI 3JI0POBOTO 00pa3za KHU3HU (30pOBOE MUTAaHUE, COATAHCHPOBAHHBIA PEKUM
3aHATHH U OTABIXA, PETYJISIpHAs (PU3MIECKasi aKTHBHOCTH ), CHOPMHUPOBAHHOCTHIO HABBIKA
pediekcun, TpU3HAHWEM CBOETO IMpaBa HAa OIIMOKY W TAaKOTO € IpaBa JIPYyroro
YeII0BEKa,

7) 3K0JIOTHYeCcKOoe BOCTIMTAHME:

OpUEHTallMed Ha TPUMEHEHHWE MATeMaTHYeCKUX 3HAaHUM I pelieHus 3ajad
B 00JIaCTH COXPAaHHOCTHU OKPY>KArOIIEH Cpe/ibl, TUIAHUPOBAHUS MTOCTYIIKOB U OLIEHKU MX
BO3MOXXHBIX TIOCJHEACTBUM JJIsl OKPY’KalOIIEH Cpelbl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJOTUYECKUX TPOOJIEM U ITyTeH UX PEIICHHUS;

8) apanTanus K U3MEHAIIMMCS YCJIOBHAM COLMAIBHOI M NPUPOIHOM cpelibl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEIEICHHOCTH, OBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUYECKYIO NIE€ATEIbHOCTh, B TOM YHUCJIE YMEHHE
YUUTBCS y APYTUX JIOAEH, mMpuoOpeTaTb B COBMECTHON JEATEIBHOCTH HOBBIE 3HAHMS,
HAaBBIKM U KOMIIETCHIIMM U3 OIbITA APYTHX;

HE00XO0AMMOCThIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HCIie (OPMYIHPOBATH
UJIeH, IOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YUCJE PaHEE HE U3BECTHBIX,
OCO3HaBaTh J1e(PULUTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYHK) CHUTYAllMIO, BOCIPHUHHUMATH CTPECCOBYIO
CUTYAIMIO KaK BbI30B, TPEOYIOMINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS
U ercTBUA, (GOPMYIUPOBATh U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrarte ocBOeHUS IPOrpaMMbl IO MAaTEMATUKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanusi y oOyuaromerocsi OyayT copMHUpPOBAaHBI METANPEIMETHBIC PE3YJIbTATHI,
XapaKTEepU3YIOIIUEeCs OBJIAJICHUEM I103HABATEIbHBIMU YHUBEPCAIBHBIMU yUEOHBIMU
NEUCTBUSIMH, KOMMYHUKATUBHBIMU  YHUBEPCAIHHBIMU  yUYCOHBIMU  JICUCTBUSMH,
PETYJISTUBHBIMU YHUBEPCAITBHBIMU YI€OHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBUS

[lo3HaBaTenbHbIE ~ YHUBEpPCANbHbIE  y4eOHblE  JEWCTBUA  00ECIEYUBAIOT
(dbopmupoBaHre 0a30BbIX KOTHUTHBHBIX MPOLIECCOB 00yYaromuxcsi (0CBOGHHE METOJ0B
MO3HAHUS OKPYXKAIOIIETO0 MUpa, MPUMEHEHUE JIOTUYECKUX, HCCIIEeI0BATENbCKUX
oreparuii, ymeHuit padbotats ¢ nHpopMauei).



ba3oBble Joruyeckue 1eicTeus:

BBUIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEMaTUYECKUX
OOBEKTOB, MOHATHM, OTHOIIEHUH MEXIY MOHATHAMH, (POPMYIHPOBATH OIpPENCICHUS
MOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIA NPHU3HAK KIACCU(PUKAUNUNA, OCHOBAHHS
U1l 00OOIIEHUS M CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (DOPMYJIUPOBATh U MPEOOPA30BbIBATH CYKACHUS: YTBEPAUTEIbHbIE
U OTpHIIATeNbHbIC, ANHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IMPOTHUBOPEUUS
B (akrTax, [aHHBIX, HAONIONEHUSAX U YTBEPXKICHUSIX, TMpeasaratb KpUTEPUU
JUIs BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

IOPOBOJNUTH BBIBOJABl C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX
Y UHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHU 110 aHAJIOTUH;

pa3buparh  J0Ka3aTeIbCTBA  MATEMAaTUYECKUX  YTBEPXKACHUU  (TpsMble
U OT NPOTUBHOIO), TMPOBOJUTH CAMOCTOSITENIBHO HECJIOXKHBIE JIOKA3aTeIbCTBA
MaTreMaThyeckux (pakTOB, BBICTpAWBATh APryMEHTALUIO, MPUBOJUTH MPUMEPHI
Y KOHTPIPHUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATh CIIOCOO pelIeHus] yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
penieHus, BHIOMpaTh HauboJee MOAXOAAUIMI ¢ YYETOM CaMOCTOSITENIbHO BBIIEIECHHBIX
KPUTEPHEB).

ba3oBble ucciienoBarebCKue 1eiiCTBUA:

UCIIOJIb30BaTh BOMPOCHl KAaK HCCIEOBATEIIbCKUNH WHCTPYMEHT TIO3HAHUS,
(bopMyIUPOBaTh BOMIPOCHI, (PUKCHUPYIOIIHE MTPOTHBOPEUHE, TPOOIEMY, CAMOCTOATEIHLHO
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHE,

IPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY ILJIAaHY HECJIOKHBIN SKCTIIEPUMEHT,
HEeOOJIBIIIOE UCCIIeIOBAHUE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHIYEeCKOTr0 00bEKTa,
3aBUCUMOCTE 00BEKTOB MEXIAY COOOM;

CaMOCTOSATENbHO (OPMYIHPOBAaTH OOOOIIEHUS W BBIBOJBI IO PE3yJbTaTam
MIPOBEICHHOTO HAOJIO/ICHUS, WCCIICIOBaHUS, OIICHUBATH JOCTOBEPHOCTH IMOTYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIporecca, a TakKe BBIIBUTATH
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJISITH ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh ~ WH(OpPMAIUU,  JaHHBIX,
HEOOXOMMBIX JIUTS PEIICHHMS 3a]a4H,

BBIOMpaTh,  AHAIM3UPOBATh,  CHCTEMATU3UPOBaTh M  HHTCPIPETHPOBATH
MHOOPMAITHIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUSI,

BbIOMpaTh GopMy mpeacTaBiieHrss MHGOPMAIMY U WILTIOCTPUPOBATH PEIIacMbIe
3aJlauu CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi 1 1X KOMOWHAIIHSIMU;



OLICHMBATh HAJEKHOCTh MH(GOPMAIIUU MO KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIIEM
Wi chopMyTMPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHMKaTHBHBIC YHHBEpCaJibHbIe Y4eOHbIC ACHCTBHUS
KoMMyHHKaTUBHBIE  yHHBEpCaJbHbIE  Y4YEOHbIE  JIEHCTBUS  0OOECIIEUMBAIOT
C(OPMHPOBAHHOCTH COLIMAIBHBIX HABBIKOB 00YJarOIUXCH.

OoO1menue:

BOCIIPHHUMAaTh U (OPMYJIUPOBATh CYKICHUS B COOTBETCTBUHM C YCIOBHSAMHU
U TeJISIMH OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAKAaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX
Y TIMCBMEHHBIX TEKCTaX, /aBaTh MOSICHEHHS TI0 XOAY PEIICHHsS 3aJa49H W IMOTy4YEeHHBIM
pe3yJybTaTam;

B XOJl¢ OOCYXICHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
MpOoOJIEMBI, PEIIaeMON 3aJ1ayy, BHICKA3BIBATh WJIECH, HAICJIICHHBIC Ha IOWCK pEICHUS,
COTIOCTABJISATb CBOM CYXKISHHS C CYXICHHSIMH JPYTUX YYaCTHHKOB JHajora,
0OHapyXUBaTh Pa3IUIUEe U CXOJICTBO IMO3MIUH, B KOPPEKTHOU (popme GopMyaupoBaTh
pa3Horacus, CBOM BO3PaKEHUS,

IPEACTaBIATh PE3yNbTaThl PEIICHUS 3a7adyd, HKCICPUMEHTAa, HCCIICIOBaHMS,
MPOEKTa, CaMOCTOSTEIBHO BHIOMpATh (oOpMaT BBICTYIUICHHS C YYETOM 3ajad
MIPE3CHTAINHA U OCOOEHHOCTEH ayTUTOPHUH.

CoTpyanunuecTtBo:

MMOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAHIHOW U MHAUBUAYAIbHON pabOThI
MIPHU PELIEHUU Y4E€OHBIX MaTEMAaTUYECKHX 3a]1ay;

OPUHUMATh L€Jb COBMECTHOM JESATENbHOCTH, IJIAHUPOBAaTh OpPraHU3aLUIo
COBMECTHOI padOThI, paclpeaesaTh BUAbl padoT, 10roBapuBaThCs, 00CYKAaTh MPOLECC
1 pe3yabTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B IpYMNIOBBIX (hopmax padoTel (0OCYyxIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMBI U JIPYTHUE), BBIMOIHATH CBOIO YaCTh padOThl U KOOPAMHUPOBATH CBOU
JEUCTBUA C APYTMMH YIEHAMH KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOLIUI
OPOAYKT IO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryjnsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIe JIeMCTBUA
PerynstuBHbIe yHUBEpCalbHbIE YueOHbIe AeHCTBHsI 00ecneunBaroT (GOpMHUpPOBaAHHE
CMBICJTIOBBIX YCTAHOBOK M JKM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranu3amnus:

CaMOCTOSITEIIbHO COCTAaBIISITh TUIAH, AITOPUTM PEIICHHs 3aJadd (WM €Tr0 4YacTh),
BBIOMPATh CMOCOO peIIeHUsS C YYETOM MMEIONUXCS PECYpCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUN C y4E€TOM
HOBOI MH(pOpMALIUH.
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CaMOKOHTPOJIBb:

BJIQJIETh CIIOCOOAMU CaMOTPOBEPKH, CAMOKOHTPOJSI Tpolecca U pe3yibTaTa
pelIeHrs MaTeMaTUIeCKOM 3a/1auu;

OPEeIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPHU PEIICHUH 3a/layH,
BHOCHUTh KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMICHHBIX
OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa JCATEIbHOCTH IOCTAaBIECHHON UEIH
U YCJIOBUSAM, OOBACHITH MPUYUHBI JOCTHXKEHUS WA HEIOCTIKECHUS 1€, HaXOIUTh
OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3ysbTaThl OCBOCHUSI MPOTPAMMbl IO MAaTEMATHUKE IPEICTABICHBI
Mo rojlaM OOy4YeHHMsI B paMKax OTAENIbHBIX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Anredpa», «I'eomerpusi», «BeposTHOCTD
U CTaTUCTHUKA.
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DEJIEPAJIBHASI PABOYAS ITPOTPAMMA YYEBHOT'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

[IpuopureTHpiMU 1EIIMU OOy4YEHHsI MareMaTHKe B 5—6 Kiaccax SBIISIOTCS:

npoJoJDKeHnEe (OPMUPOBAHMS OCHOBHBIX MATEMATUYECKUX TOHATUN (YHUCIIO,
BEJIMYMHA, TeoMeTpuyeckas  Qurypa), o0OeClneyuBaOIIUX  PEEMCTBEHHOCTb
Y IEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHus OOyJaArOIINXCS;

pa3BUTHE MHTEJUICEKTYAIbHBIX H TBOPYECKUX CIOCOOHOCTEH 0O0ydarommxcs,
MTO3HABATEJIbHOM AKTUBHOCTH, HUCCIENOBATEIbCKUX YMEHUM, MHTEpeca K H3yYEHUIO
MaTeMaTHKHU;

NoJBEJCHUE OOy4arolmMXcsd Ha JOCTYIIHOM JJIsi HUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3M MaTEMaTUKU U OKPY’KaIOIIETO MUPA;

(dopmupoBaHrue (DYHKIIMOHAIBHOM MaTE€MaTUYECKOM TI'PaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTEMaTUYECKUE OOBEKThl B PEAIbHBIX KU3HEHHBIX CHUTYaILMSX,
IPUMEHSTh OCBOCHHBIE YMEHHUS /JIsl PELICHUS MNPAKTUKO-OPUEHTUPOBAHHBIX 3aj]ad,
MHTEPIPETUPOBATh MOJYyYEHHBIE pE3yJbTaThl W OLEHUBaTh HMX HA COOTBETCTBUE
IIPAKTUYECKON CUTYALIMH.

OcHOBHbIE JIMHUM COJEpP)KaHHUA Kypca MaTreMaTuku B 5-6 Kkjaccax —
apupMeTnyeckas M T€OMETPUYECKasi, KOTOPbIE€ Pa3BHBAIOTCS MapajUICIbHO, KaK1as
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOW, OJHAKO, HE HE3aBUCHUMO OJHA OT JIPYroH,
a B TECHOM KOHTAaKT€ W B3auMojeilcTBuU. Takke B Kypce MaTeMaTHUKUA MPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU aireOpbl U ONUCATETbHOW CTATUCTUKH.

N3ydyenre apupMETHUECKOro Marepualla HAYMHAETCd CO CHUCTEMaTH3aluu

U Pa3BUTHUS 3HAHUN O HATypaJbHBIX YMCIAX, MOJYYEHHBIX Ha ypOBHE HayajabHOIO

obmiero oOpaszoBanus. IIpu 3TOM COBEpIIEHCTBOBAHME BBIUMCIUTEIBHOU TEXHUKHU
u (opMHpPOBaHME HOBBIX TEOPETUUYECKMX 3HAHMM CcoYyeTaercs C Pa3BUTHEM
BBIYUCIIUTENIbHOM KYJIBTYpbl, B YaCTHOCTH C OOydY€HHEM MpOCTEHIIMM NpueMam
NPUKUAKA W OLEHKH pPE3yJIbTaTOB BBIYUCIECHUN. W3ydeHune HaTypalbHBIX YHCEl
IPOJ0JIKaeTcs B 6 Kilacce 3HaKOMCTBOM € HAYAJIbHBIMU MOHATHSIMU TEOPUU JI€TUMOCTH.

Hauano nu3ydeHust 0ObIKHOBEHHBIX U IECITUYHBIX ApOoOel OTHECEHO K 5 Kiaccy. ITo
NEPBBIN ATAN B OCBOCHUU IpO0OEii, Koraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UACSIMH,
NOHATUSIMU TeMBI. [IpH 3TOM paccMoTpeHre 0OBIKHOBEHHBIX Ipo0ei B OJTHOM 00BbeMe
MPEIIECTBYET U3YUCHHUIO JECATUYHBIX APOOEH, UTO 11€JIeCO00pa3HO C TOYKU 3PECHUS

JIOTUKW HW3JI0KEHHUS YHCIOBOW JIMHUM, KOTJa TMpaBuia JIEUCTBUN C JAECATUYHBIMU
IpO0sSIMA MOKHO OOOCHOBATh YK€ M3BECTHBIMHM aJITOPUTMAaMH BBINIOJIHEHUS JEUCTBUI
C OOBIKHOBEHHBIMH JAPOOSIMU. 3HAKOMCTBO C JCCSITHYHBIMH JPOOSIMU PACIIUPUT

BO3MOXHOCTH JJIi NMOHUMaHUs OOYy4YaloIMMHCS TPUKIAJHOTO NMPUMEHEHUS HOBOWU
3alUCU NPH HU3YYEHHH JPYTUX NPEIMETOB M MPU IMPAKTHUYECKOM HCIOJIb30BAHUM.
K 6 xjaccy oOTHeceH BTOpOM OJTalm B U3YYeHUU [JpoOed, TrAe MPOUCXOAUT
COBEPILIEHCTBOBAHKNE HABBIKOB CPABHEHUS U MPE0Opa3oBaHus Apo0Oeii, 0CBOEHUE HOBBIX
BBIYHUCIUTENbHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUMCICHHUH, B TOM YHCIE
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3HAUYEHUN BBIPAXKEHUH, COAEpKANIMX U OOBIKHOBEHHbIE, W [ECATUYHBIE ApOOH,
YCTaHOBJICHHE CBS3€M MEXIy HUMH, PACCMOTPEHHE MPUEMOB PELIEHUS 3a/1a4 Ha JpOo0u.
B nauane 6 kiacca mpoucXoaUT 3HAKOMCTBO C MIOHATUEM TPOIICHTA.

OCO00EHHOCTBIO M3YYEHUS MOJOKUTEIBHBIX U OTPULIATEIBHBIX YUCEN SBISETCA TO,
YTO OHU TaKX€ MOTYT pacCMAaTpUBATBHCS B HECKOJBKO 3TamnoB. B 6 kimacce B Hayaie
n3yueHusi TeMbl «lloJ0XKHUTENbHBIE U OTPUIATEIBHBIE YKCIIA» BBIACISAETCS MOJATEMA
«llenple ywncna», B paMKax KOTOpPOW 3HAKOMCTBO C OTPHUILATEIbHBIMUA YHCIAMHU
1 ICUCTBUSIMU C TIOJIOKUTEIBHBIMU U OTPUIIATEILHBIMU YU CJIAMU MPOUCXOIUT HA OCHOBE
COZIEPKATEIBHOIO0 MOJAX0/a. JTO MO3BOJSIET HA JOCTYIIHOM YPOBHE I03HAKOMUTH
00yyYaromuxcsl MPaKTUYECKH CO BCEMH OCHOBHBIMU TMOHSATHUSIMU TEMBI, B TOM YHCIIE
U C MpaBWJIaMH 3HAKOB TPHU BBINOJIHEHUU apudmernyeckux naenctBuid. M3yuenue
palMOHANIBHBIX YKCeN OyAET MPOIOKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOy4yeHMHM pEIICHHIO TEKCTOBBIX 3aJad B S5—6 Kiaccax HCIOIb3YIOTCA
apupmeTrueckue nmpueMsl peuieHus. [Ipu oTpaboTke BEIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIacCax pacCMaTPUBAIOTCS TEKCTOBBIE 3aJa4l CIEAYIOIIMX BUIOB: 33/1a4 HA IBUKEHHE,
Ha YaCTH, Ha IOKYNKHU, HA pabOTy U MPOU3BOUTEIBLHOCTD, HA TPOLIEHTHI, HA OTHOILICHHUSI
u nponopuuu. OOydyarommecss 3HaKOMSTCS ¢ MPUEMaMH pEIIeHHs 3aJad nepedopom
BO3MOYKHBIX BapHaHTOB, ydarcsl paboTaTh ¢ MH(pOpMauen, IpeICcTaBIeHHON B opMe
TaOJUIl WK JUArpaMM.

B mporpamme ywyebHoro kypca «MaTeMaTuka» OperycCMOTPEHO (OopMHUpOBaHUE
MPOIEIEBTUUECKUX alreOpandecKkux MpecTaBiIeHU. bykBa Kak CHMBOJ HEKOTOPOTO
yycia B 3aBUCUMOCTH OT MAaTEMaTUYECKOIO0 KOHTEKCTAa BBOJUTCA TMOCTENEHHO.
bykBeHHass CHUMBOJIMKA IMIUPOKO HCHOJB3YETCS MPEXKAEC BCEro ISl 3aluCh  OOIIUX
YTBEPXKJICHUM U IPEATIOKEHUH, HOPMYJI, B YACTHOCTH JIJISl BBIYUCIICHUSI TEOMETPUUECKHUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISH YUCA.

B mporpamme yuebGHOoro Kypca «MartemaTuka» MpeCTaBICHA HarJsaHas
reOMETpHs, HalpaBJICHHAs HAa Pa3BUTHE OOPA3HOTO MBIIUICHUS, MTPOCTPAHCTBEHHOTO
BOOOpaXeHus, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIM 3Tal B U3YYCHUU T€OMETPUH,
KOTOPBIM  OCYHIECTBIIIETCSI HA  HAIJIAJHO-NIPAKTHYECKOM  YpPOBHE,  OIHUpPAETCA
Ha HarAIHO-00pa3HOe MBbIIIIEHHE oOydawmmxca. bomnbimas poias  OTBOIUTCSA
MPAKTUYECKON JEeSTeIbHOCTH, ONBITY, 3KCIIEPUMEHTY, MoAenupoBannto. O0yuarouecs
3HAKOMSITCS C TE€OMETPUYECKMMHU (PUTYpaMu Ha TUIOCKOCTH W B MPOCTPAHCTBE, C UX
MPOCTEUIIMMU ~ KOHPUTypaIsiMi, ydarcia u3o0pakaTh HX Ha HEJIMHOBAHHOU
U KJIeT4aTou Oymare, pacCMaTpUBAIOT MX MpOCTeine cBoMcTBa. B mporiecce nzydeHus
HalJISIIHOM T€OMETPHUH 3HAHUS, TIOJyYCHHbIE OOYYaIOIIMMUCS Ha YPOBHE HAYaJIHLHOTO
o01ero 00pa3oBaHwsl, CHCTEMATU3UPYIOTCSI 1 PACIITUPSIFOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax U3y4yaeTcsi UHTETPUPOBAHHBIN MIPEeIMET
«MaremaTuka», KOTOPbIM BKJIOYAET apu(PMEeTHUEeCKud wmarepuan M HaIJISIHYIO
Tr€OMETPHUIO0, a TaKXKe MNPOMNEAECBTUYECKUE CBEACHHS M3 anreOphl, 3JIEMEHTHI JIOTMKHU
Y HayaJjia OIMUCAaTEIbHON CTATUCTUKMU.

OO6iee yncao 4acoB, PEKOMEHIOBAHHBIX JIJIsl M3y4YeHUsI MaTeMaTuku, — 340 4acoB:
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 KUIACC

HarypaJjbHble unc/ia u HyJIb

Harypansnoe wuyucmo. Psg HarypanmpHbix umcen. Ywucno 0. W3zobpaxenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YUCIOBOM) MPSMOA.

[TosuumonHas cucrteMa cyuclieHus. Pumckas Hymepanuss Kak IOpuUMeEp
HETIO3ULMOHHOM CUCTEMBI CUMCIIeHUs. [lecaTuduHas cucremMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPAaBHECHUE HATYPAJIbHBIX YHCEI C HYJEM.
Crnioco0bl cpaBHeHHsI. OKpyTJIEHHE HATYPaIbHBIX YUCEIL.

CrnoxeHue HaTypallbHbIX YUCEJ, CBOMCTBO HYJIS MPU CJIOKEHUH. BbhlUMTaHUE Kak
JENCTBUE, OOpAaTHOE CIOKEHHIO. YMHOXEHUE HATypaJibHbIX YHCEJ, CBOMCTBA HYJIS
U CIAUHMIBI TpU yMHOXeHHU. JleleHue Kak JeicTBHe, OOpaTHOE YMHOXKECHHIO.
KomrmoneHTs! neficTBuid, cBA3b Mexay HUMH. [IpoBepka pe3ynbraTta apuMeTHIecKOro
neiictBuda. IlepemecTuTenbHOE M COYETATENIbHOE CBOMCTBAa (3aKOHBI) CIIOKEHUS
Y YMHOKEHUS, PaCIpeIeTUTENIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonbs3oBanne OykB 11 00O3HAUEHUS! HEM3BECTHOI'O KOMIIOHEHTa U 3aIllUCU
CBOMCTB apu(METHUUECKUX JCHCTBUM.

JlenuTenu U KpaTHBIE YMCIIA, PA3JI0KEHUE HA MHOKUTENH. [IpocTeie u cocTaBHBIE
yucna. [Ipu3naku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenp ¢ HaTypaJbHBIM MMOKA3aTeNIEM. 3alliCh YKMCIA B BUJIE CYMMbI Pa3psiAHBIX
CJIaraeMbIX.

HucnoBoe BorlpakeHUE. BpluncieHne 3HaY€HUM YUCIIOBBIX BBIPAXXECHUM, NOPSIIOK
BBIMOJIHEHUS J€UCTBUM. Hcmosib30BaHWE TPU BBIYUCICHUSX MEPEMECTUTEIIHLHOTO
U COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHHUS M YMHOXKEHUS, PaCIpPEAeIUTEILHOTO
CBOWCTBA YMHOEHHUSI.

poou
[Ipencrasienue o ApoOU Kak crocoOe 3amucH 4acTu BeIUUUHbI. OOBIKHOBEHHBIE

npobu. IlpaBuibHbIE W HempaBWibHble ApoOU. CMmenraHHass ApoOb, MpeICcTaBICHUE
CMEIIaHHOW JApoOW B BHUJEC HENMPaBUIHLHOW APOOM W BBIJEICHHUE IEJ0W YacTU 4Yuciia
W3 HemnpaBwiIbHOW ApoOu. M300pakeHue apoOei ToukaMu Ha YHUCIOBOM TMPSMOM.
OcHoBHoe cBoiicTBO apobu. Coxpamenune napoOeit. IlpuBenenue npoOu K HOBOMY
3HameHaTeno. CpaBHEHHE APOOECH.

CrnoxeHnue W BblYUTAHHE JpoOeil. YMHOXKEHHE M JeJIeHHe JpoOeil, B3auMHO-
obOpatHble apodu. HaxoxaeHne 4acTu 1eI0To U 1eJI0T0 MO €ro YacTH.

Hecatuunas 3amuch ApoOei. IlpencraBieHue pAecsATUYHONM ApoOUW B BHUJE
O0ObIKHOBEHHOM. M300pakeHne NECATUYHBIX ApOoOed TOYKaMK Ha YKMCIIOBOM MPSMOM.
CpaBHEHHE ECATUYHBIX APOOECH.

Apudmernueckue AEHCTBUS C JECATUUYHBIMU Jpo0siMu. OKpyTrieHUue IeCITUIHBIX
TPOOEi.
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Pemienne TekcTOBBIX 33724

Pemenre TEKCTOBBIX 3a7ad apu(PMETHIECKUM CIIOCOOOM. Pemienme normdeckux
3ama4d. Pemenue 3amau nepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemenune 3amgay, comepkammx 3aBUCMMOCTH, CBA3BIBAIOIINE BEIUYUHBL: CKOPOCTH,
BpEMsi, PacCTOSIHME, II€HA, KOJMYECTBO, CTOMMOCTb. EIWHUIIBI W3MEPEHUS: MAaCChI,
o0beMa, 1IeHbI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBsA3b MEXKAY €IMHUIIAMU U3MEPCHUS
Ka)KJ0M BEJIMYHHEIL.

Pemienne 0oCHOBHBIX 3aj1a4 Ha JAPOOH.

[IpencraBiieHue TaHHBIX B BUAE TAOJUII, CTOJIOUYATHIX JUATPAMM.

Harasimaas reomerpust

Harnsinueie npeactaBienust o ¢purypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, yIoJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT. YT0JI. IIpsAMOii, OCTpBIH, TyION
Y Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METPUYECKHE €IWHUIBI JUIMHBL. [[TrHA JTOMaHOW, MepuMETP
MHOT'OYTOJIbHUKA. MI3MepeHne u NOCTpOECHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

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

N3o00paxenne ¢uryp, B TOM uuciae Ha kierdaroil Oymare. IlocTpoenue
KOH(Urypaiuii u3 yacteit npsMou, OKpy>KHOCTH Ha HETMHOBAHHOM U KJIeT4aToi Oymare.
Hcnonbp30BaHne CBOWCTB CTOPOH U YIVIOB IIPSIMOYTOJIbHHUKA, KBAIpaTa.

[nomans NPAMOYTOJIbHHUKA 151 MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX
U3 MPSAMOYTOJIBHUKOB, B TOM 4HCIe (Uryp, m300pakKeHHBIX Ha KJIeT4aTou Oymare.
Enunuiibl u3mepenus mioniaau.

Harmsiaaele mpencTaBiieHHsl O TPOCTPAHCTBEHHBIX (PUTYypax: MNPSIMOYTOJIbHBIN
napajuienenunesa, Kyo, MHOrorpaHHukd. M300paskeHne mpocTerimmux MHOTOTPAHHUKOB.
Pa3BepTku kyOa u napamienenunena. Co3nanue MoJieieil MHOTOrpaHHUKOB (U3 Oymard,
MIPOBOJIOKH, TUIACTUJIMHA U APYTUX MAaTEPUAJIOB).

O06BeM psIMOYTOJILHOTO Mapajiienenunena, Kyoa. Enuauiiel usmepeHus: oobema.

6 KJIACC

HartypajbHble yncia

ApudmMernueckre ACUCTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMH  YHCIIAMHU.
YucrioBble BhIpaKEHUS, MOPSIIOK JIEWCTBHM, UCIOIb30BaHNE CKOOOK. Mcmonp3oBanue
[IPA BBIYKMCIIEHUSIX TEPEMECTUTEIBHOTO M COYETATEIIbHOIO CBOMCTB CJIOKECHUS
1 YMHOXKEHHUSI, PACIPEEIUTEILHOIO CBOMCTBA yMHOKEHUS. OKpyTJIeHNE HATypaJIbHBIX
quces.

JlenuTenu ¥ KpaTHbIE YKciia, HAMOOIBIIUN OOIIHM IeTUTeNb U HaUMEHbIIee ol1iee
KpaTHoe. JIenuMOCTh CyMMBI U TpOU3BeAcHUs. JleneHne ¢ OCTaTKOM.
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Apodu
OObIKHOBEHHas JpoOb, OCHOBHOE CBOWMCTBO JpOOH, COKpalleHue JIpooeil.

CpaBHEHHME M yHopsaoO4YMBaHUE ApoOeil. PemieHwe 3agay Ha HAXO0XKJIEHHWE 4YacTH
OT LEJIOr0 W LEJNOoro mo ero yactu. JlpoOHOoe uMcio Kak pe3yiabTaT JEJICHHMS.
[IpencraBienue OecATUYHON NpoOUM B BUJE OOBIKHOBEHHOH IpoOM M BO3MOYKHOCTH
npe/cTaBiIeHUsT OOBIKHOBEHHON ApoOu B BuAe aecATHuyHOW. JlecsTuuHbie apoOu
U MeTpuueckas cucremMa mep. ApupMeTudeckue AEMCTBHUS UM YUCIIOBBIE BBIPAKECHMS
C OOBIKHOBEHHBIMH U JECITHUHBIMH JPOOSIMHU.

OtHowenue. Jlenenue B JaHHOM OTHOIIEHUU. MaciuTal, nponopuus. [Ipumenenue
IIPOIIOPLMI IPU PEIICHUH 3a1a4.

[lonatne npoueHta. BeruucieHue MponeHTa OT BEIWYMHBI M BEIWYUHBI 110 €€
IpOLEHTY. BpIpakeHWe NPOLUEHTOB JAeCATUYHBIMU ApoOsmu. Pemenue 3amau
Ha MPOLEHTHI. BbIpa)keHNE OTHOLIEHUS BEJIMYMH B IPOLIEHTAX.

IHonoxuTeNbHbIC M OTPULATENbHBIE YHCJIA

[TonoxutensHble W OTpuUATENbHbIE 4Yucia. llensle uymcina. Monynp yucna,
reoMeTpruYecKas HHTEpHpeTanus Moays uncna. M3o0paxeHue ynucen Ha KOOpAUHATHOM
npsamMoil. YucnoBele mpoMexxyTku. CpaBHeHue uucen. ApupMeThuyeckue AerCcTBUs
C TOJIO)KUTEJIbHBIMU ¥ OTPULATEIBHBIMH YU CIIaAMU.

[IpsamoyrosibHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, adciucca u opauHara. [loctpoenne Touek U GuUryp Ha KOOpAMHATHOMN
IJIOCKOCTH.

bBykBeHHbIE BBIpaKEHUA

[Ipumenenre OyKB mJis 3alMCH MaTeMAaTUYECKHX BBIPAKCHUN W TPEIJIOKECHU.
CpoiictBa apudmeTHnuecKkux JeHUCTBUNA. bDyKBEHHbIE BBIPDAKEHHS W YHUCIOBBIE
IOJCTAaHOBKU. DYyKBEHHBIE pAaBEHCTBA, HAXOXKJACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, QopMyibl NEepUMeTpa W IUIOMAAM HPSIMOYrOJIbHHUKA, KBajpara, o0beMa
napajienenumneaa u Kyoa.

PenieHnne TeKCTOBBIX 3a/1a4

Pemienne TekCTOBBIX 3adad apu(PMETHUECKUM CIOCcOOOM. PerieHue Joruyeckux
3a1a4. Pemenue 3a1a4d mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3agay, copeprkaiux 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpeMsi, PaCCTOSIHHE, IIeHa, KOJTMYECTBO, CTOUMOCTb, ITPOM3BOIUTEILHOCTD, BpeMsl, 00beM
paboTel. EquHUIIBI U3MEpPEHUsS: MAacChl, CTOMMOCTH, PACCTOSHHS, BPEMEHH, CKOPOCTH.
CBsi3b MEXKy €AMHUIIAMHU U3MEPECHUS KaXKI0H BEJIMUUHBI.

Pemenune 3amad, CBSI3aHHBIX C OTHOIIEHHWEM, MPOIMOPIIMOHATBHOCTHIO BEIUYMH,
IIPOIICHTAMH; PEIICHHE OCHOBHBIX 3a7a4 Ha IPOOH M TIPOIICHTHI.

OueHka W TpUKHUAKA, OKpyrjeHue pesyiabrara. CocTaBiieHHe OyKBEHHBIX
BBIPAKEHUH I10 YCIOBUIO 3aa4U.

IIpencraBienre JaHHBIX C IOMOINBIO TaOmwmi W guarpamMm. CronbOuartbie
JMarpamMMbl: YTE€HUE U NTOCTpoeHue. UTeHHe KPYroBbIX AUarpamm.
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Harasignas reomerpust

Harnsguele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKA, MpsAMas, OTPE3OK,
Jyd, YroJi, JIOMaHasi, MHOTOYTOJIbHUK, YE€ThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KPYT.

B3auMHoOe pacronoxeHue JIByX NPsAMBIX Ha IUIOCKOCTH, MapajuleNIbHbIE MpSMBbIE,
NEPIICHIUKYJIIPHBIE MTpsiMble. M3MepeHue pacCTOSHUN: MEXAY ABYMs TOUKaMH, OT TOYKU
710 NIPSIMOM, JUIMHA MaplIpyTa Ha KBaAPATHOU CETKeE.

MN3mepenre # IOCTPOECHHE VYIJOB C IMOMOLIBIO TpaHCHoptupa. Bumsl
TPEYTOJIbHUKOB: OCTPOYTOJbHBIN, MPSIMOYTOJIbHBIA, TYNOYIOJbHBIN, paBHOOEIPEHHBIN,
PaBHOCTOPOHHUU. YeThIpEeXyTroJIbHUK, IPUMEPHI YETHIPEXYTOJIBHUKOB. [ IpsIMOYyTrONIbHUK,
KBaJ[paT: HCIOJb30BAaHUE CBOMCTB CTOPOH, YIJIOB, nuaroHaneil. 3o0paxenue
r€OMETPUYECKUX (PUTyp Ha HEIMHOBAaHHOW OyMmare C HCHOJb30BAHUEM IUPKYJIA,
JMHEHNKH, yroibHMKA, TpaHcnopTupa. [loctpoenus Ha kieryaTtoit Oymare.

[lepumerp MHoOrOyronbHuKa. [loHdaTHEe TUOmAAM (DUTYpBI, €AMHULBI U3MEPEHHUS
wionaau. [IpubnmxenHoe n3mepeHue miomaan Guryp, B TOM 4HUCIIe Ha KBaJIpaTHON
cetke. [IpubnmxeHHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOIIA U Kpyra.

CummeTpus: IeHTpaabHas, OCeBas U 3€pKajbHasi CUMMETPHUU.

[locTpoeHrne CUMMETPUYHBIX (QUTYP.

Harnsigable npeactaBiaeHus 0 pOCTPAaHCTBEHHBIX (hUrypax: napajieienurnen, Kyo,

npu3Ma, nupamuaa, KOHyc, WIMHJP, map U cpepa. M3o00pakeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BepTOK MHOTOIPAHHUKOB, HUIUHAPA U KoHyca. Co3anue mojaenen
IPOCTPAHCTBEHHBIX (PUryp (13 Oymaru, MpoBOJIOKH, MJIACTUIIMHA U IPYTUX MaTEpUasoB).

[Toustue oObema, enuHUIBI u3MepeHuss oObema. OO0beM NPSIMOYTOILHOIO

napajienenuneaa, Kyoa.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHBIC pE3ynbTaThl OCBOCHHS MPOrpaMMBl Y4e€OHOTO Kypca K KOHITY
oOyueHus B 5 KJjacce.

Yucaa 1 BbIYUCTICHUA

[TonumMaTe U MPaBWIBHO YMOTPEOJATh TEPMUHBI, CBA3aHHBIE C HATypPaIbHBIMU
YuCcIaMy, OOBIKHOBEHHBIMU U JIECSITUIHBIMU APOOSIMH.

CpaBHUBaTh M YNOPSAI0YMBATh HATypajbHbIE YHCIIa, CPABHUBATH B MPOCTEHIINX
Clly4yasx OOBIKHOBEHHBIE IPOOH, ECITUUHBIC TPOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YMCIOBOM) MPSAMOM C COOTBETCTBYIOIIUM €i
YUCJIOM M W300pakaTh HATypalbHBIC YHCIIA TOYKAMH Ha KOOPAMHATHOW (YUCIOBOM)
IIPSIMOM.

Boimonasate  apudmernueckue — IEHCTBUS ¢ HATYpPalIbHBIMH  YHCJIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIITUX CITydasiX.

BrInoaHATE TPOBEPKY, NPUKHUIKY PE3YIbTATA BEIYUCICHUI.

OKpyTIJIsTh HaTypaJibHbIE YKCIA.
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Pemienne TekCTOBBIX 327124

Pemrate TekcTOBBIE 3amaud  apUOMETHUYECKHM CIIOCOOOM M C  IIOMOIIBIO
OpraHU30BaHHOT'0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemate 3amaun, comaepxaiide 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMSI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKKE 3aliCH, CXEMBI, TAOJIUIIbI, 0003HAYECHHUSI IPU PEILICHUU 3a/au.

[Tonb30BaThCSI OCHOBHBIMU E€IWHHUIIAMH M3MEPEHUS: LI€HBbI, MACChl, PACCTOSHUS,
BPEMEHU, CKOPOCTH, BBIPAKaTh OJJHUA €IMHULIBI BEJIMUMHBI U€pE3 IPYTHE.

N3Bnekath, aHanu3upoBaTh, OIEHUBATh HMHGOPMAIMIO, MPEICTABICHHYIO
B TabnuIle, Ha CTOJIOYATON aUarpaMMe, MHTEPIPETUPOBAThH MPEACTABICHHBIC JTaHHEIC,
MCII0JIb30BaTh JAHHBIC MPU PEIICHUN 3a]1a4.

Harnsanas reomerpust

ITonb30BaThCA r€OMETPUYECKUMU MTOHATUAMU: TOUKA, IPsIMasi, OTPE30K, JIy, YroJl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

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

Hcnons30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C YIVIAMH: BEpPIIMHA CTOPOHA,
C MHOTOYT'OJIBHUKAMHM: yroJl, BEpIINHA, CTOPOHA, JUArOHAJIb, ¢ OKPYKHOCTBIO: paguyc,
IUuamMeTp, LEeHTP.

N300paxaTh N3yuyeHHbIE TE€OMETPUUECKHE (PUTYyphl HA HETMHOBAHHOM M KJI€TYaTON
OyMare ¢ MOMOUIBIO HUPKYJISI U TIMHEUKH.

HaxomuTh [OIUMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C IOMOLIBIO
JMHENKH, CTPOUTH OTPE3KH 3aJaHHOU JJIMHBI; CTPOUTH OKPYKHOCTB 3a/IaHHOTO Pagnyca.

Hcnonb30BaTh CBOICTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBajpaTa ISl UX
IIOCTPOEHUS, BBIYMCIICHHS IUIOIIAIN U IEPUMETPA.

Bbranciaste nepuMeTp M IJIo1aib KBajipara, psMOoyrojibHHUKaA, (PUTyp, COCTABIEHHBIX
U3 IPSIMOYTOJILHUKOB, B TOM YHCII€ PUTYP, N300pa’KEHHBIX HA KJIETYaTOM Oymare.

Ilonb30BaTbCcs  OCHOBHBIMH METPUYECKHMH €IMHULAMU HM3MEPEHMs JUIMHBI,
IJIOIA/H; BBIPAXKATh OJIHU €IMHULIBI BEJTMUYUHBI Yepe3 IpyTHe.

Pacno3naBaTe nmapaienenunesn, Ky0, UCIONIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, UBMEPEHUS, HAXOIUTh U3MEPEHHUS MapasuieNenumnena, Kyoa.

Borluncnate  0o0beM KyOa, mNapajuiesienurena MO 3aJaHHbIM — M3MEpEHHsIM,
MOJIb30BATHCS €AMHUIIAMHU U3MEpPEHUs 00beMa.

Pemare HecHOXHBIE 33aud  HAa M3MEPEHHE TE€OMETPUYECKHX  BEIMYHH
B [IPAKTUYECKHUX CUTYyAIUSX.

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

Yucsia v BbIYUCJICHUSA

3HaTh W TIOHMMATh TEPMUHBI, CBSI3aHHBIC C PA3IUYHBIMU BHUJIAMH YHCEIl
1 CIoco0aMu UX 3alucH, MEPEXOIUTh (€CJIU ATO BO3MOXKHO) OT OAHOM (hOpMBI 3alUCH
4yuciia K APYromu.
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CpaBHUBATH U YIOPSAJOUYMBATSH LIEJIbIE UNCIIA, OOBIKHOBEHHBIE U JECSITUUHBIE Apo0H,
CpPaBHMBATh YMCJIA OJTHOTO U PAa3HBIX 3HAKOB.

BbInonHATE, coueTasi yCTHbIE U MMCbMEHHBIE IPUEMBI, apu(PMETUUECKUE IEUCTBUS
C HATypaJbHBIMU M LEIBIMU YUCIAMU, OOBIKHOBEHHBIMH U JIECATUYHBIMHU JpOOSMH,
ITOJIOKUTENIBHBIMU U OTPULIATEIIBHBIMU YU CIIAMM.

BprunciATe 3HaYEHUsT YWCIIOBBIX BBIPAKECHHM, BBINOJHATH NPUKUAKY U OLICHKY
pe3yibTaTa BBIYMCICHUH, BBIIOJIHATh MPEOOPA30BaHMUS YHCIOBBIX BBIPAKEHUHN
HA OCHOBE CBOWMCTB apU(PMETHUECKHUX JACHCTBUM.

COOTHOCHTH TOYKY Ha KOOPAMHATHOW MPSAMOW C COOTBETCTBYIOLIUM €M YHCIIOM
1 U300pakaTh 4Kciia TOYKaMU Ha KOOPJIMHATHOW MPSIMOM, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCHTH TOYKHM B MPSIMOYTOJIBHOM CHCTEME KOOPAMHAT ¢ KOOPAMHATAMU HTOU
TOYKHU.

OKpyIJIATh LENbIE YUCIIa U JECATUUHbIE JPOOU, HAXOAUTh TPUOIMKEHUS YHUCEL.

YucsoBbie 1 OyKBEHHbIE BbIPAKEHMSI

[TonumaTe ¥ ynoTpeOJATh TEPMHUHBI, CBS3aHHBIE C 3aMUCHIO CTENEHU YHUCIIA,
HaXxOJUTh KBaJpaT M KyO 4YHCIA, BBIUUCIATH 3HAYEHUS YHCIOBBIX BBIPAXEHUH,
CoAEpKaIIUX CTCTICHHU.

[Tonb30BaThCsl MOpU3HAKAMU JEJIMMOCTH, pPacKiaJblBaTh HaTypajbHBIE YHUCIIA
HAa MPOCTHIE MHOXKHUTEIIH.

[Tonap30BaThCS MacIITabOM, COCTABIATH IIPOIIOPIIMU U OTHOIICHUS.

Hcnonb3oBaTth OyKBBI IS OOO3HAUCHHS 4YHCEI IPH 3alMCH MaTeMaTHYCCKUX
BBIPAKEHUM, COCTABJIATh OYKBEHHBIC BBIpOXCHUS W (POPMYJIbI, HaXOAUTh 3HAYCHUS
OYKBEHHBIX BBIPQXCHUM, OCYIIIECTRIISISI HEOOXOMMBIE TTOJICTAHOBKH M IPEOOPa30BaHMS.

HaxonuThs HEM3BECTHBIN KOMIIOHEHT PABEHCTRBA.

Penienne TeKCTOBBIX 3a/1a4

PemaTe MHOTOIIAroBbIE TEKCTOBBIE 3341 aPU(PMETUUECKUM CITIOCOOOM.

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

Pewars 3ana4u, comeprxaiye 3aBUCMMOCTH, CBS3bIBAOLINE BEJIMYMHBL: CKOPOCTD,
BpEMs, PACCTOSIHUE, II€HA, KOJIUYECTBO, CTOUMOCTb, IPOU3BOAUTEINBHOCTB, BPEMS,
oO0beMa paboThl, HCHOJB3YS apuPMeTHUecKue JEHUCTBUS, OLEHKY, HPUKUIKY,
MTOJIb30BAaThCS EANHULIAMYU U3MEPEHUS COOTBETCTBYIOIIUX BEJIUYMH.

CocTaBnsaTh OyKBEHHbIE BHIPAKEHUS 110 YCIOBUIO 331a4u.

N3BnexaTh MHPOpPMALIKIO, TPEICTABICHHYIO B TA0IMIIAX, HA IMHEWHOH, CTOJIOUATON
WO KpPYroBOM  JuarpaMMax, HHTEPHPETUPOBATh  IPEIACTABICHHBIE  JTAHHBIE,
HCIIOJIb30BaTh JAHHBIE IIPU PEIICHUU 33/1a4.

[IpeacraBnsaTe MHGOPMALIMIO C TOMOLIBIO TAOHUIL, TUHEHMHON M CTOIOUATOM JrarpaMm.

Harasignas reomerpust

[IpuBonuTh mpUMEPBl OOBEKTOB OKPYXKAKOIIEro MHpa, HUMEKMUX (Gopmy
M3YUYEHHBIX T€OMETPUUECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI PaBHBIX
¥ CUMMETPUYHBIX QUTYD.
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N300paxaTh ¢ NOMOLIbI LUPKYJIS, JUHEUKH, TPAaHCHOPTUPA HA HEIMHOBAHHOMN
U KJIeT4aToi Oymare M3y4eHHbIE INIOCKHE F€OMETpUUECKHe (PUTYphl U KOHPUTypalu,
CUMMETPUYHBIE (QUTYPBI.

[Tonb30BaTbCs TEOMETPUYECKUMHU MOHITHSIMH: PABEHCTBO (QUTYp, CHUMMETpPHS,
UCIIOJI30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETpPUEH: OChb CHMMETPHUH, LICHTP
CUMMETPUH.

HaxoauTe BEIMYHHBI YTII0B H3MEPEHUEM C IOMOILBIO TPAHCIIOPTUPA, CTPOUTD YIJIBI
3aIaHHOM BEJIMYMHBI, IIOJIB30BAaThCA IIPU PEIICHWM 33aJad IPaJyCHOW MEpOH YIJIOB,
pacro3HaBaTh Ha YEPTEkKAX OCTPBIU, IPAMOU, PA3BEPHYTHIN U TYIION YIJIbI.

Bpraucnares  JMHY  JIOMaHOM, IIEPUMETP MHOTOYTOJIBHMKA, I10Jb30BaTHCS
€IUHULIAMH W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IMHULBI U3MEPEHUS JUIMHBI 4epes3
Ipyrue.

Haxomute, nMcnonp3ys 4epTeKHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXKIAY ABYMS
TOYKaMH, OT TOYKH 10 IPSIMOMH, JUIMHY IIyTH HA KBaIpPaTHOMN CETKE.

BoruucnsaTs miuomanas Guryp, COCTaBIEHHBIX U3 NPSIMOYTOJIbHUKOB, UCIOJIb30BaTh
pa3OueHne Ha  NOPAMOYIOJbHUKH, Ha  paBHbBIC burypel,  J1OCTpauBaHUE
0 TPSAMOYTOJIBHUKA, ITOJb30BaThCA OCHOBHBIMHM E€IWHHIIAMU W3MEPEHUS IUIOIIA/IH,
BBIPAKaTh OJHU €JUHUILIBI U3MEPEHUS ILIOIIAAN Yepe3 APyTue.

Pacrio3naBaTh Ha MOJENAX M H300paKEHUSX MUpPaMHIy, KOHYC, LMJIMHIP,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA, PeOpO, TpaHb, OCHOBAaHUE, Pa3BEPTKA.

N306paxaTh Ha KJIeT4aTON Oymare npsiMOYTroJIbHbIN Napasuieenumne.

Boruncnate 00beM NOpSMOYTOJIBHOTO Mapajienenunena, Ky0a, Ioab30BaThCs
OCHOBHBIMHU €JUHUIIAMU U3MEPEHUS 00BbEMA;

Pemlare HecnokHblE 3aJauM  HAa HAXOXKICHUE TEOMETPUYECKHUX BEIWYUH
B IIPAKTUYECKUX CUTYaLUAX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HaumenoBanue paznena |Konnaectso OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH 00YHAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue
HarypanbHabie yncna. 43 Hecsatnunas Yurarp, 3aIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YHCIIA;
JlelicTBUs C HATYpAJTIbHBIMU CHUCTEMA CUHCJIEHUS. | MPeAJIaraThb M 00CYKIaTh CIIOCOOBI YIIOPSIOUYMBAHUS YHACEIL.

qHCJIaMHU

Psin HaTypanbHBIX
YHUCE.
Harypanbnbiit psz.
Yucno 0.
Harypanbnsbie yncia
Ha KOOPJAMHATHOU
IPSAMOM.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJbHBIX YHCEIL.

Apubdmerndeckue
JICUCTBUSI

C HATypaJIbHBIMHU
yrciiamu. CBoMcTBa
HYJISI TPU CII0KEHUU
1 YMHOKEHUH,
CBOMCTBA €IUHUIIBI
[P YMHOKEHUU.

MN300paxkaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YUCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPANHATHI
TOYKH.

HccaenoBath CBOMCTBA HATYPAIBHOTO psAna, yncen 0 u 1
IIPU CIIOKEHUH U YMHOXKEHUH.

Hcnoab3oBaTh NPaBUIIO OKPYTIIEHUS HATYPaIbHBIX YUCEN.
BoinoiHATH apupmMeTnyecKue 1eicTBUS C HATyPAIbHBIMU
YUCJIAMH, BBIYMCJISATh 3HAYEHUS YUCIOBBIX BbIPAXKEHUIN

CO CKOOKaMH U 6e3 CKOOOK.

3anuceIBaTh NPOU3BEICHNE B BUAE CTEIICHU, YUTATh
CTENIEHU, HCI0JIb30BaTh TEPMUHOJIOTUIO (OCHOBaHUE,
MIOKAa3aTellb), BBIYMCIAATH 3HAYCHUS CTECIICHEM.

BbInoJHATH NPUKUAKY U OLEHKY 3HAaYE€HUN YUCIIOBBIX
BBIPKECHUI, Mpeyiarath U MPUMEHATH PHeMbI IPOBEPKH
BBIYMCIICHHM.

Hcnoab30BaTh NP BIYMCIEHUSIX IEPEMECTUTEIIBHOE

Y COYETATEJIbHOE CBOMCTBA CIIOKEHUS M1 YMHOKEHUS,
pacrpeneauTeIbHOE CBOUCTBO YMHOXKEHHUS; (DOPMYIHPOBATH
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ITepemecTuTenpHOE
M cCOUeTaTeILHOS
CBOMCTBA CJIOKCHMUS
U YMHOXKEHUS,
pacrpeaeauTeabHOe
CBOMCTBO
YMHOKEHHS.
Jenurenu

U KpaTHbIC YUCIIA,
pa3oKeHUE Yncia
Ha MHO>KHTEIIH.
Jenenue

¢ ocratkoM. [IpocTeie
M COCTaBHBIC YHCIIA.
[Ipu3naku
JICITUMOCTH Ha 2, 5,
10, 3, 9.

Crenenb

C HATypaJIbHbIM
MTOKa3aTeeM.
YucaoBeie
BBIPAYKCHHUS;
TOPSIAOK IEMCTBUM.
Pemmenue TEKCTOBBIX
3aJ1a4 Ha BCE
apudmernueckue

U MPUMEHATH MPaBUJIa IPeoOpa30BaHus YUCIOBBIX
BBIpaKEHUI HAa OCHOBE CBOMCTB apu(METHUECKUX JICUCTBUH.
HccnenoBaTh 4nCIIOBBIE 3aKOHOMEPHOCTH, BBIABUIATH

1 000CHOBBIBATH T'MIIOTE3bI, (POPMYIHPOBATH 0000 IEHUS
U BBIBOJBI 110 PE3YJIbTaTaM MPOBEACHHOTO UCCIICIOBAHUS.
D®opMyJIHPOBATH ONPeieJICHU ICIIUTEII U KPaTHOTO,
Ha3bIBATh JICJINTEIN U KPATHBIE YUCIIA; PACIIO3HABATH
IIPOCTHIE U COCTaBHbIC UKCIa; (GOPMYJIUPOBATH

U IPUMEHATH NPU3HAKM JETMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAMTH OCTATKU OT JICJICHUS U HEIIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTHUHHBIE U JIOKHBIE BHICKA3bIBAHUS

O HaTypaJIbHbIX YHCJIAX, MPUBOJAUTH MPUMeEPbI

1 KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHMS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBars MaTeMaTH4YeCKHE MPEIJI0KEHUS

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

Pemarts TekcTOBbIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCIMO0JIb30BATh 3aBUCUMOCTH MEXK/Ty BETMUMHAMU (CKOPOCTb,
BpeMsi, paCCTOSIHUE; 1IeHa, KOJIMYeCTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTUpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEJIUUNHAMHU,
CTPOUTH JIOTUYECKYIO LIENTOYKY PACCYKIACHUM.
MoaeaupoBarh X0 PEUICHUS 3aa41 C HIOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBIKEHHUE
Y MOKYTIKH

CXEMbl, TAOIHIIBI.

I[IpuBoanTh, pa3dupaTh, OLEHUBATH PA3TUYHBIC PEIICHUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

KpuTnuyecku onieHMBAaTh MOJTYyYEHHBIN pe3yIbTar,
OCYILIECTBJIATH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLIMOKH.

Pemarts 3a1aun ¢ HOMOI1IbIO ITepedopa BCEX BO3MOKHBIX
BapUaHTOB.

3HAKOMMTBCH € HCTOpPHe pa3BUTHS apU(PMETUKU

Har JIIHAaA rCOMCTPHA.
JIMHUM Ha IJIOCKOCTH

12

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

OKpy»XHOCTb 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 MHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
YTOJ1, JIOMaHYI0, OKPYKHOCTb.

Pacno3naBaTh, NpUBOAUTH NPUMeEPBI O0BEKTOB PEATBHOIO
MUpa, UMeroIMX (OpMy U3yUYEHHBIX (PUTYp, OLIEHUBATH UX
JIMHEWHBIEC PA3MEPBI.

HNcnonb30BaTh IMHENWKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUISL IOCTPOEHHUSI U U3MEPEHHUS: H3MEPATH JUIMHY OTPE3Ka,
BEJINYMHY YIJ1a; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YTOJ,
3aJJaHHOW BEJIMYUHBI; 0TKJIAAbIBATH LIUPKYJIEM PABHBIE
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJaHHOTO pajauyca.
N300paxath KOHPUTypaLIMK TEOMETPUUYECKUX (PUTYD

13 OTPE3KOB, OKPYKHOCTEW, UX YaCTEU HA HEIIMHOBAHHOU

U KJIeT4aToi Oymare; npeasaratb, ONUCHIBATH U 00CYKIaTh
CIOCco0bI, AJITOPUTMBI [IOCTPOEHUS.

Pacno3naBath 1 U300pakaTh Ha HEJIMHOBAHHOM
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YTJIOB.
[IpaxTrnueckas
pabota
«Iloctpoenune
YIJIOB)»

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

Bb1uncasTh JNIMHBI OTPE3KOB, JIOMAHBIX.

IHonnMaTh M MCNOJIB30BATh NPU PELICHUH 3a/1a4
3aBHCUMOCTH MEXY €AMHUIIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUECKUMU CUCTEMAMHU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUS.
UccaenoBath GUrypsl u KOHGUTYpaIUH, UCIIONB3YS
U(pOBBIE peCypChbl

OOBIKHOBEHHBIE APOOH

48

HpoOs. [IpaBunbHbIe
Y HEeTIPaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpo0OHU.
CpaBHeHue Apo0ei.
Cnoxxenue

Y BBIUUTAHHUEC
0OBIKHOBEHHBIX
npobeii. CMmenranHas
JpoOb. YMHOXKEHHUE
U JICIICHUC
OOBIKHOBCHHBIX
npoOeil; B3auMHO-
oOpaTHBbIE TpOOH.
Penienue TeKCTOBBIX
3a/1a4, CoJepKaIIux
npobu. OCHOBHBIE

MopeanpoBaTthb B rpadguieckoil, mpeaMeTHon Gpopme,

C IIOMOIIIbIO KOMIIBIOTEPA IMOHATHS U CBOMCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOM JPOObIO.

Yurtath U 3aNIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YHOpAI0YUBAHUS APOOEH.

N3006paxaTh 0ObIKHOBEHHBIE APOOU TOUKAMHU

Ha KOOPJIMHATHOW MTPSAMON; MCII0JIb30BATHh KOOPAUHATHYIO
MPSAMYIO JIJI1 CPAaBHEHUS IPOOEH.

D®opMyIMPOBaTh, 3alIUCHIBATH € IOMOLIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU IpOOU; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JUIsl COKpaIleHUs: JpoOeit U MpUBeICHUS
IpoOu K HOBOMY 3HAMEHATEJIO.

IIpeacraBiasiTh CMENIaHHYIO APOOH B BUJIE HETPABHIILHOMN

Y BBIICNIATH LIENYIO YaCTh YMCIIA U3 HEMPABWIBHOW JpOOH.
BoinosHsaTs apudmMeTnyeckune 1eHCTBUS

C OOBIKHOBEHHBIMU APOOSMU; MPUMEHSATH CBOMCTBA
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3a/1a4M Ha JIPOOH.
[IpumeneHue OykB
JUIS 3aIUCH
MaTeMaTHYECKUX
BBIPAKECHU

Y NIPEJIOKCHU N

apupMETHIECKUX TCUCTBUM TS palliOHAIM3AIN
BBIUMCIICHUH.
BbINoJHATH NPUKUAKY U OLEHKY PE3yJIbTaTa BHIYUCICHU;

NpeaJaraTh U IPMMEHSATH NPUEeMbl IPOBEPKHU BHIUUCIICHUI.

IIpoBoauTH McC/IeIOBAHUA CBOMCTB IpOOEH, ONUpasich

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

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

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

Pemarsb TekcTOBBIE 331a4, COAEpKAIIME APOOHBIE JaHHBIE,
Y 33J1a4¥ Ha HAXO0KJICHUE YaCTH LIEJIOT0 U LEJIOT0 MO €ro
4acCTH; BBIABJIATH UX CX0ACTBA U pa3jIn4usi.
MozaenupoBarh X011 PEMICHUS 33/1a41 C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTth, pa3duparhb, OECHUBATH PA3IMYHbBIC PEILICHNUS,
3aIIMCH PEILIEHUN TEKCTOBBIX 3a1a4.

Kpuruyecku oneHUBaTh MOJyYEHHBIN pE3yibTarT,
OCYILECTBJISITh CAMOKOHTPOJIb, TPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OLIMOKH.
3HAKOMUTBHCS C HCTOPHE pa3BUTUSA apUPMETUKU

Harnsanast reomerpusi.
MHOTOyroJIbHUKH!

10

MHOrOyrojabHUKH.
YeTplpexyroibHUK,
IIPSAIMOYTOJIBHUK,
KBaJpar.
[IpaxTnueckas

OnuceiBaTh, HCNOJIB3YS TEPMUHOJIOTHIO, H300paXKaTh

C MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOIIUX
(dbopMy MHOTOYTOJIbHHKA, IPSIMOYTOJIbHHUKA, KBaJIpaTa,
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paboTta
«Iloctpoenune
MPSIMOYTOJIbHUKA

C 33/IaHHBIMU
CTOPOHAMHU

Ha HEJTMHOBAHHOM
Ooymarey.
TpeyrosbHUK.
IImomane

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

TPEYTOJIbHUKA, OLIeHUBATh UX JINHEHHBIE Pa3MEpBHI.
BuIYHCISTB: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; IJIOIIAb IPSIMOYIOJIbHHAKA, KBapara.
M300paxkaTh OCTPOYTOJIbHBIE, TPSMOYTOJIBHBIE

U TYTIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTpouThb Ha HETUHOBAHHOM U KJIeTYaTOl Oymare KBaapar
U IIPSAAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HcciienoBats cBOMCTBA IIPAMOYTOJIBHUKA, KBAIPATa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS, MOJEIINPOBAHNUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.
KoncTpynpoBaTts MaTeMaTHYeCKHE NPEAT0KEHUS

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

O MHOTOYTOJIbHUKAX, IPUBOAUTHL NIPUMeEPbI

Y KOHTPIIPUMEDPBL.

HcciienoBats 3aBUCMMOCTD IUJIOIIAIHA KBaApaTa OT JJIMHbI
€ro CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAAPATHON CETKHU JJISI TOCTPOCHUS
¢buryp; pa3duBaTh NpIMOYTrOJIbHUK Ha KBAAPATHI,
TPEYTOJIbHUKHU; COCTABJATH (QUTYphI U3 KBAIPaTOB

U TIPSMOYTOJIbHUKOB U HaXOAUTh UX IJIOUIa/lb, Pa30UBaTh
¢burypsl Ha IPSIMOYTOJILHUKHA U KBAAPAThl U HAXOUTh X
IJIOILAb.

BripaxaTh BeIMUMHY IUIOIIAANA B Pa3JIMYHBIX €IMHUALIAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEp, IOHUMATH

U HCIO0JIb30BATH 3ABHCUMOCTH MEXIY METPUUECKUMU
€IUHULIAMHU U3MEPEHUS TIJIOIIAIHN.
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3HaKOMUTHCS ¢ IPUMEPAMU PUMEHEHUsI TUI0IA TN
U TIEPUMETPA B MPAKTUYECKUX CUTYAIUSX.

Pemarts 3agaun 13 peaibHON KU3HU, NPEAIATraTh

H 00CYKIAaTh pa3jIH4YHbIe CIIOCO0bI PEIICHUS 3a/1a4

JlecaTuunble qpoou

38

JlecaTnyHas 3aUCh
npobeii. CpaBHEHUE
JECATHYHBIX
pooeii.

JlenicTBus

C JCCATHYHBIMH
JPOOSIMH.
Okpyrienue
JECATUYHBIX
JIpOOEH.

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

IIpeacTaBiasiTh ACCATUYHYIO APOOH B BU/Ie OOBIKHOBEHHOM,
YHUTATh M 3aNMCHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSA0OUUBAHUS JIECATHYHBIX APOOEH.

N300pakaTh necITUYHBIC APOOH TOUKAMU Ha KOOPIMHATHOM
IIPSAMOM.

BbIABJIATH CX0CTBA M PA3JIUYHUSA TPABIIT apU(PMETHUECKUX
JNEUCTBUM C HATYPAJIbHBIMU YUCIAMH U ACCATUYHBIMU
TPOOSIMH, OOBSICHATH UX.

BoInoJHATH apudMeTHIECKUE TSUCTBUS C ICCITUIHBIMHU
TPOOSIMH; BBINOJIHIATH NPUKHAKY U OIlEHKY pe3yJibTaTa
BBIUYHMCIICHUM.

IIpumeHsATH cBOMCTBA apu(PMETHUECKUX JEHCTBUN

IUISL pallMOHAIU3allMA BEIYMCIICHUM.

IIpyMeHATH NPABWIO OKPYIJIEHUS JIECATUYHBIX JIPOOCH.
IIpoBoauTH HCCJIEI0BAHMS CBOMCTB ACCATUYHBIX IPOOEH,
ONUPasCh HAa YHUCIJIOBBIE IKCIIEPUMEHTHI (B TOM YHUCIIC

C TOMOII[BIO KOMIBIOTEPA), BHIABUIATH THIIOTE3bI

Y IPUBOJUTH X OOOCHOBAHHUSI.

Pacno3HaBaTh HCTHHHBIC U JIOKHBIEC BHICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH NMPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIAHKS BBICKA3bIBAHUM.
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Pemarhb TekcTOBBIE 3a71a4H, COAEpKAIINE IPOOHBIE JAHHBIE,
Y Ha HaXOXJCHHUE YaCTHU LEJI0T0 M LIEJIOT0 10 €ro YacTH;
BBIAIBJISITH MX CXOJCTBA U PA3JIN4YMA.

MopeanpoBaTh X0/ PELICHNS 3a4a4H C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauThH, pa3déupaTb, OHEHUBATH PA3JINYHBIEC PEILICHNUS,
3aMKCH pEeUIEHUI TEKCTOBBIX 3a/1ay.

OnepupoBaTth IpOOHBIMU YHUCIIAMU B PEATbHBIX KU3HEHHBIX
CUTyalUsIX.

Kpuruyecku oueHUBaTh IIOJy4YCHHBIN PE3YIbTAT,
OCYLIECTBJISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLIMOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUSA apUPMETUKI

Harnsannas reomerpusi.
Tena u purypsi
B IPOCTPAHCTBE

MHOrorpaHHuKy.
N3o6paxkenue
MHOTOTPaHHUKOB.
Monenn
IIPOCTPAHCTBEHHBIX
TeJl.
[IpssMOyTOJIBHBIN
napajuiesenunesn,
ky0. Pa3zBepTku ky0a
U MapaJijiesienunesa.
IIpakTnueckas
pabota «Pa3BepTka
KyOay.

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

IIpuBoauTH NpHMMeEPBI 0OBEKTOB PEATHHOTO MUPA, UMEIOLIUX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO NapajuieenuIea,
KyOa.

N300paxarh Ky0 Ha KIeT4aToi Oymare.

HccaenoBarth cBoiicTBa Ky0a, MpSIMOYTOIBHOTO
napajuieienune a, MHOrTOrpaHHUKOB, UCTIOJIb3YS MOJIEIIH.
Pacno3naBath u n300paxkaThb pa3BepTKU KyOa

U napaJuieenuneaa.

MopenupoBarth Ky0 1 napauienenunes u3 Oymaru 1 npoumx
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O6bem ky0a,
PSIMOYTOJIBHOTO
napasuiesenumneia

MaTEpUajoB, 00bACHATH CIIOCO0 MOJIETUPOBAHUS.
Haxoauth n3Mepenusi, BBIMUCJIATD IUI0IIA/(b TOBEPXHOCTH;
00beM Ky0a, MpsMOYTOJIBHOTO Napasliesenuea;
HCCJIe0BATH 3aBUCMMOCTB 00beMa Ky0a OT JIMHBI €T0
pedpa, BBIABUIaTh U 000CHOBBIBATH THIIOTE3Y.
Hao0Juronath 1 NPOBOAUTH AHAJIOTUM MEX]Y IOHATUAMHU
ioniaay U o0bema, NeEpUMeTpa 1 INIOMAAN IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOT'paHHUKaX, MPUBOAUTH IPUMeEPbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS 1 OTPULIAHUS BbICKA3bIBAHUIA.
Pemars 3a1a4M U3 peasIbHON KU3HU

[ToBTOpEeHue u 00o0IICHNE

10

IToBTOpEHue
OCHOBHBIX IOHATHI
1 METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BouIuucasiTh 3HAaUEHUS BBIPAXKEHUM, COEpKAITUX
HaTypaJbHbIE YUCIIA, OOBIKHOBEHHBIE U JECITUYHbBIE IPOOH,
BBITNIOJIHATH Pe0o0pa30BaHMsI YUCEIL.

Bri0upaTth ciocod cpaBHEHUs YUCET, BBIUUCICHHI,
NPUMEHSITh CBOICTBAa apU(METUUECKUX JCHCTBUHN

JUTSl pallMOHAIN3aly BBIYMCIICHUM.

OcyecTBJIATH CAMOKOHTPOJIb BBIITOJIHAEMBIX JEHCTBUI
Y CaMONIPOBEPKY PE3yJIbTaTa BHIYUCICHUI.

PemaTh 3aqaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUA VISl pelIeHus 3a7a4 U3 JPYyrux
y4eOHBIX MPEIMETOB.

Pemiats 3a1a4u pa3HbIMH CII0CO0AMM, CPABHUBATH CIIOCOOBI
pelleHUs 33/1a4, BLIOMPATh PAIMOHAJILHBIN CIIOCO0

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

170
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6 KJIACC

cKk00OK. OKpyTJIeHHE
HaTypaJIbHBIX YUCET.
Jlenurenu u KpaTHbIE
YHCJIa; HanOOJIbIITHI
001U AeNUTEIh

Y HaMEHbIIEe
o0111ee KpaTHOE.
J1enuMocCTh CyMMBI

U TIPOU3BEICHUSI.
Jlenenne

C OCTaTKOM.
Penrenue TekCcTOBBIX
3aj1a4y

Hanmenosanue paznena |KommuecTBo OcHoBHOE OCHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIINXCS
(TemnI) Kypca 4acoB coJiepKaHue
HarypanpHble uncia 30 Apudpmernueckue BoinosHaTh apudMeTnyeckue 1eficTBUA C MHOIO3HAYHBIMU
JNENCTBUSA HaTypaJbHBIMHU YHCIAMH, HAXOAUTh 3HAYEHHM S YK CIIOBBIX
C MHOT'O3HAYHBIMU BBIpXEHUI cO CKOOKaMH U 6€3 CKOOOK; BBIYHCIATH
HaTypaJbHBIMU 3HA4YEHUS BBIPAKECHUMN, COAEPIKAIUX CTEIICHH.
gucnamu. Uucnossle | BbINOJHATH NPUKHAKY M OLEHKY 3HAYEHUI YUCITOBBIX
BBIPAYKEHUS, BBIPAKCHUI, IPUMEHSATH IPHEMbI IPOBEPKH pe3yibTaTa.
MOPSIIOK IEHCTBUIA, Hcnonb30BaTh NPpH BEIYUCIECHUAX [IEPEMECTUTEIIBHOE
UCIIOJIb30BaHNE Y COYETATEIIbHOE CBOWCTBA CIIOKEHUS M1 YMHOXKECHUS,

pacnpenenuTenbHOE CBOMCTBO YMHOKEHHUS OTHOCUTEIBHO
CJIOKEHUSI, CBONCTBA apu(METUUECKUX JTCHUCTBUM.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, TPOBOINTH
YUCJIOBBIE SKCTIEPUMEHTHI, BBIIBUTATH U 000CHOBBIBATH
THNOTE3bI.

D®opMyIHPOBATH ONPeIeSIeHUs JICIUTEINSI U KPaTHOTO,
HanOOJIBIIETO OOIIEr0 ASIUTES U HAUMEHBIIIETO O0IIETO
KpPaTHOT0, POCTOTO ¥ COCTAaBHOTO YHCEIT; UCTIOIb30BaTh 3TH
MOHATHS TIPU PEILICHUH 3a]1a4.

IIpuMeHSATH aJITOPUTMBI BEIUHUCIIEHUS HAMOOJBIIETO 00IIEeTo
JIEeUTENS U HAaUMEHBIIIEro 00IIero KPaTHOTO IBYX YHCeT,
AJTOPUTM Pa3JIOKEHHUS YKCIia Ha POCTHIE MHOKUTEIH.
HccaenoBathb ycinoBus 1eIUMOCTH Ha 4 U 6.

HccaenoBath, 00CyK1aTh, (POPMYJIUPOBATH
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U 000CHOBBIBATh BBIBO/I O YCTHOCTHU CYMMBI, IIPOU3BCACHU !

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

HcciienoBath CBOMCTBA JEIMMOCTH CYMMBI U IPOU3BEICHHUS
quced.

IIpuBoaUTH NpUMeEPBHI YUCET C 3aJJaHHBIMU CBOMCTBAMH,
Pacno3HaBaTh BePHbIe H HEBEPHbIE YTBEPKICHUS

O CBOMCTBaX YUCEJ, ONPOBEPraTh HEBEPHBIC YTBEPKACHUS

C TOMOIIbKO KOHTPIIPUMEPOB.

KoncrpynpoBath MaTeMaTu4ecKne NpeaioKeHust

C IOMOIIBIO CBSI30K (I, «HIJIN», KECIH. .., TO...».

Pemath TeKCTOBBIE 3a/1aui, BKIIOYAIOIINE MOHITHUS
JETUMOCTH, apU(PMETHYECKUM CITIOCOOOM, UCITIOIH30BaTh
repedop BCeX BO3MOXKHBIX BAPUAHTOB.

MoaeaunpoBarh X0 PELUICHUS 3a4a4M C TIOMOIIbIO PUCYHKA,
CXEMBI, TAOJIHIIBL.

IIpuBoauThH, pa3dupaTh, OLEHUBATH PA3JTUYHBIC PEIICHNUS,
3alMCH PEIIEHUI TEKCTOBBIX 3a/1a4.

Kputuyecku oneHMBATh MOJIYYEHHBIN pe3yJIbTaT, HAXOAUTh
OIIUOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, TIPOBEPSIS OTBET

Ha COOTBETCTBHUE YCIIOBUIO

Harnsgnas reomerpusi.
[IpsiMbIE Ha IITOCKOCTH

[TepnienaukynspHbIe
IIpsIMBIE.
[TapannensHbie
psIMBIE.
Paccrosiaue mexny

Pacno3naBaTth Ha yepTeKax, pUCyHKAX CIIydau B3AUMHOIO
PACIIOJIOKEHUS JBYX NPSIMBIX.

M300paxaTh ¢ NIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KieTyaTol Oymare JiBe epeceKaromuecs
IIPsIMBIE, JIBE MMAPAIIJIENbHBIE NPSIMBIE, CTPOUTD MPAMYIO,
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JBYMS TOYKaMHU,

OT TOYKH A0 NPSIMOH,
JUIMHA MapupyTa

Ha KBaJPAaTHON CETKE

NEPIECHIUKYISIPHYIO JTaHHOM.

IIpuBoaAUTH NPUMeEPBI NAPALIETBHOCTH

Y NIEPIICHIUKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYIrOJIbHUKAX IEPIIEHUKYIISIPHBIC

U NIapAJIJICIIbHBIE CTOPOHBI.

N300paxkaTh MHOTOYTOJIBHUKH C TApAJLIEIbHBIMH,
IIEPIICHIUKYJIAPHBIMA CTOPOHAMU.

Haxoaurh paccTossiHAE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 IPSIMOM, IJIMHY ITyTH HA KBaJAPATHOU CETKE, B TOM YHCIIE
UCIIOJIb3YsI IU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO JpooH,
COKpalleHue apooei.
CpaBHeHue

Y YTIOPSIIOYHBAHHE
Tpo0ei.
Hecstuunbie npodu
U METpUYeCKas
cCUCTEMA MeD.
Apudmerndeckue
JIECTBUS

C OOBIKHOBEHHBIMH
U IeCATUIHBIMU
JPOOSIMH.
OtHomieHue.

CpaBHMBATB U YIIOPAI0YMBATH APOOH, BLIOUPATH CIIOCO0
CpaBHEHHUS IpOOEH.

IIpeacraBasiTh AeCATUYHBIC APOOU B BUJE OOBIKHOBEHHBIX
JpoOeit 1 0OBIKHOBEHHBIE B BUJIE IECATUYHBIX, HCMOJIb30BATH
IKBHBAJIEHTHbIE MPeJACTABJEHUS TPOOHBIX YUCEN MPU UX
CpPaBHEHUH, MPU BBIUUCICHUSIX.

Hcnoan3oBarth gecsaTUUHbIC 1poOU TTpH TpeoOpa3oBaHUU
BEJIMYUH B METPUUECKON CUCTEME MED.

BoinoiHATH apudmMeTnyecKue 1eCTBUs

C OOBIKHOBEHHBIMU U JIECITUYHBIMU JAPOOSIMHU.

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEPIKAITAX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOU, BHITTOTHATh
npeodpa3oBaHus 1poOeH, BLIOMPATh COCO0, MPUMEHSTH
CBOMCTBA apu(pMETHUCCKUX JSHCTBUI JIJIs pallHOHATH3AIHH
BBIUKCIICHUN.

CocTaBasiTb OTHONIEHUS U TPONOPLHUH, HAXOAUTH
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JleneHne B JaHHOM
OTHOIIICHUM.
Macura0,
MIPOTOPIHSL.
[TonsTHe mporeHTa.
Beraucnenue
MPOLICHTA

OT BEJIUYMHBI

1 BEJIMYUHBI 10 €€
MIPOIICHTY.

Pemenue TeKCTOBBIX
3a7a4, CoAep KaIIux
JPOOU ¥ TPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTUHBI OKPYKHOCTH
K €€ IUaMEeTPy»

OTHOLIEHUE BEJINYUH, ICJIUTh BEJIMYNHY B TaHHOM
OTHOIICHHUH.

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

HNuTepnpernpoBath MaciuTad Kak OTHOLLIEHUE BEJIMYMH,
HAXOAMTh MacIlITa0 IJIaHa, KapThl U BBIYUCIIATH PACCTOSHUS,
UCIIOJIB3YS MacIlTao.

OO0BbACHATB, UTO TAKOE MPOLEHT, YIOTPEOIATH 000POTHI peun
CO CIIOBOM «IIPOLICHTY.

BoipakaTh poLeHTH B Ipo0AX U JpOOH B MPOLIEHTAX,
OTHOULIEHUE JIBYX BEJIUYMH B IIPOLEHTAX.

BbI4ucJsATh IPOLEHT OT YKCIIA U YUCIIO IO €T0 MPOLEHTY.
OKpyrJsTh 1po0u U MPOIEHTHI, HAXOAUTh MPUOTMKCHUS
quCell.

PemaTh 3a1a4u Ha 4acTH, IPOLIEHTHI, MPOTIOPLIMH,

Ha HaxoXJeHHe ApoOu (MPOLIEHTAa) OT BEIMYMHBI U BETMUNHBI
o ee Apodu (IIpo1eHTy), Apodu (MPOIEeHTa), KOTOPHIN
COCTABJISIET OJJHA BEJIMYHMHA OT APYTOM.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3IMYHbIC PEIICHUS,
3aMKCcH pelIeHU TeKCTOBBIX 3a/1ay.

N3BiaexkaTs, nHGOpMALUIO U3 TAOJIUIl U TUArPaAMM,
UHTEPIIPETUPOBATH TAOIUYHbIE JAHHBIE, ONPEICIISTh
HauOoJIbIlIee U HAUMEHbILIEE U3 MTPEICTABICHHBIX JAHHBIX

Harnsagnast reomerpusi.
Cummetpus

OceBast cuMMeTpHS.
LlenTpanbHas

Pacno3naBaTth Ha yepTexax U U300paXeHHIX, H300pakaTh
OT PyKH, CTPOUTH C MIOMOIIBI0 HHCTPYMEHTOB QUTYpPY
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CUMMETPHUSL.
[TocTpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
paborta «OceBas
CUMMETPUS.
Cummerpus

B [IPOCTPAHCTBE

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

HaxoanTs npuMepsbl CHMMETPUN B OKPY’KAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CAMMETPUYHbIE
OTHOCHUTEJIBHO IIPSIMON; KOHCTPYMPOBATh FEOMETPUYECKHE
KOH(UTypaluu, UCIONIb3ysl CBOMCTBO CUMMETPHUH, B TOM
YHCIIE ¢ IOMOIBIO HU(PPOBBIX PECYPCOB.

HccaenoBarth cBoOMiCTBA H3yUYEHHBIX (PUTYp, CBSI3aHHbBIE

C CUMMETpPHEM, HCHIOb3YS SKCIIEPUMEHT, HAOIOICHUE,
MOJIEJIUPOBaHUE.

O00CcHOBBIBATD, OIIPOBEPraTh C IOMOIIBI KOHTPIIPUMEPOB
YTBEPKJICHUSI O CHMMETpUU QUryp

Boipaxxenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aIMCH
MaTEMaTUYECKUX
BBIPAKECHUU

Y MIPEIJI0KECHUM.
byksennsie
BBIPAKCHUS

Y YUCJIOBBIE
IIOJICTAHOBKH.
bykBeHHbIE
pPaBEHCTBa,
HAaxO0JICHUE

Hcnoan3oBaTh 0yKBBI 7151 0003HAYEHUS YMCET, [IPU 3aITUCU
MaTeMaTHUYECKUX YTBEP)KIIEHUH, COCTaBISITh OYKBEHHbBIE
BBIPAKEHHUSI 110 YCIOBUIO 3aJa4H.

HccnenoBaTh HECIIOKHBIE YHCIIOBBIE 3AKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIs1 UX 3aIHCH.

BbruuncjasaTs uncnoBoe 3HaYeHne OYKBEHHOTO BBIPAYKEHUS
MIpU 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIAIN
NPSMOYTOJIBHHUKA, KBAAPATa; JJIMHBI OKPYKHOCTH, IIJIOIAN
KpyTa; BHINOJIHATH BHIYMCJIEHHS 110 3TUM (HOpMYJIaM.
CocraBastb GopMyJibl, BEIPAKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTbh, BPEMS, PACCTOSIHUE; 1IEHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTENHLHOCTD, BpeMsl, 00beM
KOMITOHEHTA. PabOThI; BHIMOJHATH BEIYUCIICHUS 110 ATUM (hopMyiam.
DopmyIibl HaxoanThb HeM3BECTHBIN KOMIIOHEHT apU(PMETUIECKOTO
NEeNUCTBUS
Harnsanas reomerpusi. 14 YeThIpexyroibHUK, MN300pakaTh Ha HETMHOBAHHOM U KJIeTYaTO Oymare
@urypsl Ha INTIOCKOCTH IPUMEPBI C MCIIOJIb30BAHMUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIbHUKOB. | YETBIPEXYT'OJIbHUKU C 3aJaHHBIMU CBOMCTBAMMU:
[IpsmMOyronbHUK, C MapaJUICTbHBIMU, IEPIICHAUKYJIIPHBIMU, PABHBIMU

KBaJpatT: CBONCTBA
CTOPOH, YTJIOB,
JTaroHaJieH.
N3smepenue yrios.
Bunnr
TPEYTOJIbHUKOB.
[TepumeTtp
MHOTOYTOJIbHUKA.
[Tnomans puryps.
DopmyIibl
nepuMeTpa

Y TUIOIIAIH
MPSIMOYTOJIbHUKA.
[Tpubnmxennoe

HN3MCPCHUC ILIOIIAaAn

dburyp.
[IpakTrueckas

CTOPOHAaMHU, MPSMBIMU YTJIAMH U JIP., PABHOOEIPEHHBIA
TPEYTrOJIbHUK.

Ilpennaratb u 00CyX1aTh CIOCO0BI, AJITOPUTMBI
IIOCTPOEHHSI.

HccnenoBarth, UCONIB3Ys SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOICTBA MPAMOYTOJILHUKA, KBaJIpaTa,
pa30uBaTh Ha TPEYTOJIbHUKU.

O00CHOBBIBATD, ONIPOBEPIaThH C TOMOILBIO KOHTPIIPUMEPOB
YTBEPKJICHUSI O IPSIMOYTOJIbHUKE, KBaJpaTe, pacno3HaABaTh
BEPHBIE U HEBEPHBIE YTBEPKIACHUS.

N3mepsaTh ¥ CTPOUTH C MOMOUIBIO TPAHCTIOPTUPA YTJIBI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
Pacno3HaBaTh OCTpPbIC, PAMbIE, TYIIbIE, PA3BEPHYTHIE YIJIbI.
Pacno3naBarth, M1300paxkaTh OCTPOYTOJIbHBIH,
PSIMOYTOJIbHBIHN, TYHOYTOJIbHBIN, pABHOOEIPEHHBIH,
PAaBHOCTOPOHHUU TPEYTOJIbHUKH.

BouIyucasiTh NEpUMETP MHOTOYTOJIBHUKA, [JIOIIA]Tb
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pabota «ITnomanp
KpyTa»

MHOT'OYTOJIbHUKA pa30MeHNEM Ha MPSIMOYTOJIbHUKH,

Ha paBHbIC (PUTYPBI, UCTIOJIB30BATh METPUUECKUE STUHUILIBI
WM3MEPEHUS JIJTUHBI U TUIOIIAIH.

Hcnoab30BaTh NpudINKEHHOE U3MepeHue JJINH

Y TIJIOIIA/IeH Ha KJeT4aTo Oymare, mpuOIMKEHHOE
HU3MEpEHHUE JUTMHBI OKPYKHOCTH, TIJIOMIA N Kpyra

[looXXuTENBHBIE
Y OTPUIIATEIIbHBIC YUCIIA

40

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

Y OTpHULIATEIbHbIC
yucia. CpaBHEHHE
ITOJIOYKUTEIIBHBIX

U OTPHULIATEIBHBIX
YHCEJI.
Apudmernueckue
JICUCTBUS

C MOJIOKUTEIIHbHBIMU
U OTpHUIATEIbHBIMU
YHUCIIaMH.

Penienue TeKCTOBBIX
3aJ1a4

IIpuBoauTH NpPUMeEPHI UCIIOJIB30BAHUS B PEATILHON KU3HU
IOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YUCEIL.

HN300paxath 1ebie YUCIa, MOJ0KUTETbHBIE

Y OTPULIATENBHBIC YKCIIa TOYKAaMU Ha YUCIIOBOM MPAMOH,
HCIO0JI30BATh YHCIOBYIO MPAMYIO JJIsI CDABHEHHS YHCEIL.
IIpumeHsTH NPaBUJIA CPABHEHNS, YIIOPSI0YUBATD 1EJIbIC
YUCIla; HAXOAUTh MOJYJIb YUCIIA.

DopMyJIUPOBATH MPABUJIA BBIYKCICHUS C MOJIOKUTEIBHBIMU
Y OTPULATEIBLHBIMH YHCJIaMU, HAXOAUTh 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM, COAEPKAIIUX IEUCTBUA

C MOJIOKUTEJIBHBIMUA U OTPULIATEIIbHBIMU YU CIIAMM.
IIpuMeHATH CBOWCTBA CIIOXKEHUS U YMHOKECHUS

JUTsl IpeoOpa3oBaHusl CyMM U NMPOU3BEICHUN
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HpCI[CTaBJ'ICHI/IC JaHHBIX

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

U OpJIMHATA.
Cronbuatsie

U KpYTOBBIE
JMarpaMmel.
[IpakTrueckas
pabora «I[locTpoenue
JTUarpaMmm».
Pemenne TekCcToBBIX
3aj1a4, CoAepKaIInx
JAHHBIE,
MPEICTABJICHHbBIC

B Ta0JIMIIaX

U Ha JuarpaMmmax

OO0BIACHATH M HJLUIICTPUPOBATH MOHATHE IPSIMOYTOIBHON
CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BaATh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOMN MIIOCKOCTH
TOYKHU U (QUTYPHI 110 33JJaHHBIM KOOpJUHATAM, HAXOAUTh
KOOPAMHATHI TOYEK.

Yurath cTONOYATHIE U KPYTOBBIE TUATPAMMBI;
HHTEPNPEeTUPOBATH JIAHHBIC; CTPOUTH CTOJIOYATHIC
JIAarpaMMBl.

HUcnonb3oBaTh HHPOPMALUIO, ITPEACTABICHHYIO

B Ta0OJIMIIaX, HA AUarpaMMax JijIsl pelieHusl TeKCTOBBIX 3a/1a4
Y 3371a4 U3 pEaJbHOU KU3HU

Harnsgnas reometpust.
@urypsl B IPOCTPAHCTBE

IIpssMOyTONBHBIN
napasiesienune],
KyO, mpu3ma,
nUpaMua, KOHyC,
VTHHID, TIap

u cdepa.
N3ob6paxxenue

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONMCHIBATH
NUpaMUuy, IpU3MY, UAIUHIP, KOHYC, 11ap, H300PakaTh X
OT PYKH, MOJEJIMPOBATH 13 OyMaru, miacTHUJINHA, TPOBOJIOKH
U 1p.

I[MpuBoauTH MpUMeEPHI 00HEKTOB OKPYIKAIOIIETO MUPA,
UMEIOIIMX (POPMBbI HA3BAaHHBIX TEJ.

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

Ilonsarue o0beMa;
€MHUIIBI U3MEPEHUS
oobema. O0beM
PSIMOYTOJIBHOTO
napajuieseure/a,
Ky0a, popMyibl
o0Bpema

OCHOBAHHUE, BBICOTA, PAJINYC U IUAMETP, Pa3BEPTKA.
N3yuars, KCII0JIb3Ys SKCIIEPUMEHT, HA0II0/ICHUE, U3MEPECHHUE,
MO/JICJIMPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, H ONHUCHIBATH
CBONCTBA HA3BaHHBIX TEJ, BHIAABJIATH CXOJICTBA

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

Pacno3naBaTth pa3BepTKu Napasiesenurnenia, Kyoa, mpu3Mbl,
MAPaMUJIbl, KOHYCA, HUJIUHAPA; KOHCTPYUPOBATh JaHHBIE
TEeJIa U3 Pa3BEPTOK, CO3/1aBATh UX MOJICIIH.

Co3naBathb MoJeJIM IPOCTPAHCTBEHHBIX GUTYp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.)

N3mepsaTh HA MoJeJsIX: ITTUHBI peOep MHOTOIPAHHUKOB,
JAaMETp mapa.

BoiBoauthb popmyiy ooObema mpsiMOyToJIbHOTO
napajuiesienuIea.

BoruuncjasaTs no gpopmysiaMm: 00beM MPSIMOYTOIbHOTO
napasuiesienunesa, Kyoa; uCroib30BaTh €AMHUIIBI U3MEPECHUS
o0beMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
MapAJIICTICIUIIEIOB; PelIaTh 3a1a44 C PEAJIbHBIMU JTaHHBIMU

[ToBTOpEeHue, 06001ICHHE,
cHCTEMAaTH3aIHs

20

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

BeruncasaTh 3Ha4eHNs BBIPAKCHUN, COAEPIKALLUX
HaTypaJbHbIE, LENbIE, TOJI0XKUTEIbHBIE U OTPULIATEIbHBIC
qrciia, OOBIKHOBEHHBIE U AECSITUYHBIE APOOU, BBIMOIHSITD
peoOpa3oBaHUsI YUCEIT U BBIPAYKESHUM.

Bopi6upaTh cnocod cpaBHEHUS YHCEII, BHIYUCICHUM,
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U CUCTEMATHU3ALU
3HAaHUU

NPUMEHSITh CBOMCTBA apu(PMETUUCCKUX JeHCTBUI

JUISL pallMOHAIN3alU BEIYUCIEHUN.

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

Pemarts 3a1a4u pa3HbIMH C1IOCO0aMH, CPABHUBATD,
BbBIOMPATH CNIOCOOBI PEIICHUS 3a/1a4H.

OcyecTBJIATH CAMOKOHTPOJIb BBIITOJIHAEMBIX JEHCTBUI
Y CaMOIIPOBEPKY PE3YJIbTAaTa BIYUCICHHUM

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

170
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OEJAEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa sSBISETCS OJHUM W3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa oOecrneuynBaeT H3y4YeHUE APYTHX AUCIHUIUIMH, KaK €CTECTBEHHO-HAy4YHOTrO, TakK
¥ TYMaHHUTAPHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOJUMO ISl TIPOAOJIKEHUSI 00pa30BaHUs
U B TOBCEAHEBHOM >ku3HU. PaszBuTue y oOydaronmmxcsi Hay4YHBIX IIpe/ICTaBIICHUN
O TMPOUCXOXKICHUU U CYIIHOCTU ajreOpandeckux aOCTpakiMii, crocode OTpakeHHs
MaTEMaTUYECKON HAyKOW SBJICHUH M TIPOLECCOB B MPUPOJIE U OOIIECTBE, POJIU
MaTeMaTUYeCKOro MOJICTUPOBAHUS B HAyYHOM IMO3HAHUM U B MPAKTHKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI W KAueCTB MBIIUICHUS, HEOOXOIMMBIX
JUTSI afanTali B COBpeMEHHOM 1 poBoM ob1iecTBe. M3yuenue anredpel odbecreunBaet
pa3BUTHE yMEHUs HAOI0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUA UM BBIBOJBI, (OpMYIHpPOBaTh yTBepxkAeHUs. OCBOGHHE Kypca aiareOphbl
o0OecreuynBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUS OOYYaloIIMXCs: OHU HCIOIb3YIOT
JNEAYKTUBHBIE ¥ WHAYKTHBHBIE pacCyXICHHs, 0000IeHne W KOHKPETHU3AIHIO,
abcTparupoBanue u anajgoruto. O0yueHue anreOpe npenoiaracT 3HaYUTENIbHbINA 00beM
CaMOCTOSTENIbHON JEeATEIbHOCTH 00YyJaronuxcs, MO3TOMY CaMOCTOSITEIbHOE PEelICHUE
3a/1ay SBJISIETCA pean3alueit AesiTeIbHOCTHOTO IPUHITUIA O0yUeHHUS.

B crpykType mporpammbl yueOHOTO Kypca «Airedpa» IJisi OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJICPKATECILHO-METOIUYCCKUAC JIMHHH:
«Ywucna 1 BBIYUCIICHUS», «ANTeOpandecKue BRIPAKCHU, « Y paBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxnas u3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUKA pPa3BUBACTCA
Ha TIPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJCHCTBYS C IPYTUMU €ro JIHHHUSIMHU.
B xoze nzydenus yueGHOTO Kypca oOyqaronuMcs MPUXOTUTCS JJIOTUYECKU PACCyKIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK. B CBS3M ¢ ATUM B MpoOrpaMmy
y4eOHOrOo Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jellax MaTEeMaTUYeCKOro OOpa30BaHHUS U CIOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYarONIMMHUCS OCHOB YHHBEPCAIHHOTO MAaTEMaTHYECKOTO S3bIKA.
ConeprkaTenbHON U CTPYKTYPHOM OCOOCHHOCTBIO yUeOHOTO Kypca « Anredpay sSBIseTCs
€r0 MHTETPUPOBAHHBIA XapaKTep.

Conepsxanne TUHUU «YUKCIIa ¥ BEIYMCIICHUS CIYKUT OCHOBOMW IS JTadbHEHIIIETO
M3YYCHUS MATEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOMIUXCS JIOTHYECKOTO
MBIIICHNS, (OPMHPOBAHUIO yMEHHUS TOJB30BAThCS aNTOPUTMaMH, a TakKKe
MPUOOPETECHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX IS TIOBCCIHCBHOW KH3HHU.
Pa3BuTHE TOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUsl CBA3AHO
C palMOHAILHBIMH W HMPPAIMOHAIBHBIMU YWCIaMHU, (DOPMHUPOBAHHEM TIPEICTABIICHUN
O JEHCTBUTEIHLHOM 4YHCJIE. 3aBEpIICHHUE OCBOSHUS YHCIOBOH JIMHHUM OTHECEHO
K cpeiHeMy 00111eMy 00pa3oBaHUIO.
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ConepxaHue JBYyX alreOpanyeckux JTUHUN — «ANreOpandyecKkue BBIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHUIO Yy OOYyUYaIOIIMXCA
MaTEMaTUYECKOTro anmnapara, HEOOXOUMOTO JIJIsl pEIICHUS 3a/1a4 MaTeMaTHUKN, CMEKHBIX
NpEeIMETOB U TMPAKTHUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHe OCHOBHOTO 0011€ro
oOpa3oBaHusl Y4eOHBI MaTepuas TPYNNUPYETCs BOKPYT pPallMOHAIBHBIX BBIPAKEHUU.
AnreOpa JeMOHCTpUpPYET 3HAUYCHHE MaTeMaTUKU KakK s3blKa [UIsl TOCTPOEHUS
MaTEeMaTUYECKUX MOJIeIeH, ONMCAHMSI IPOIIECCOB U SIBJICHUM peajbHOro Mupa. B 3anaun
oOy4deHus anreOpe BXOAAT TaKKe JalIbHENIee pa3BUTHE aJTOPUTMUYECKOTO MBIIIUICHHUS,
HE0OXOIUMOIr0, B YaCTHOCTH, MJII OCBOCHHUS Kypca HH(OPMATUKH, U OBJAJICHUE
HaBbIKAMHM  JIEYKTUBHBIX paccyxiaeHuil. I[IpeoOpa3zoBaHue CHUMBOJBHBIX (opM
CIIOCOOCTBYET  pa3BUTUIO  BOOOpa)K€HUsS, CIOCOOHOCTEM K  MaTeMaTH4eCKOMY
TBOPYECTBY.

Conepxanue (QyHKIIMOHAIBHO-TpaQUUECKOM JIMHUM HAICJICHO Ha TMOJIy4YeHUE
oOy4JaromuMucss 3HaHUM O (QYHKIHUSAX Kak BaKHEWIEW MaTeMaTHU4ecKOW MOAeNu
JUIsL OMMCAaHMUSI M MCCIEIOBAHUS Pa3HOOOPA3HBIX MPOILIECCOB W SIBJICHUN B MPUPOJIC
u obmectBe. M3ydenne matepualia CriocOOCTBYET Pa3BUTHIO Y OO0yUYaIOIIUXCS YMEHUS
MCIIOJIb30BaTh PA3JIMYHbIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKAa MAaTEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKUE, TpaduuecKkue, BHOCUT BKJIAJ B (POPMUPOBAHUE MIPEACTABICHUM O POJIU
MaTE€MaTUKHU B Pa3BUTUU IIUBUIIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax m3ydaeTcsi yueOHbI Kypc «AnreOpay,
KOTOPBI  BKJIIOUAET CIIEAYIOIIME OCHOBHBIE pas3fenbl coaepxkanus: «Ywucia
M BBIUMCICHUSM», «ANTeOpandecKre BBIPAXKCHUN», «YPABHCHHS W HEPABCHCTBAY,
«DyHKIHANY.

OOmiee 4YKMCIO YacoB, PEKOMEHJOBAHHBIX JJIS HW3Y4YeHHs] Yy4eOHOro Kypca
«Anredpay», — 306 yacoB: B 7 kiacce — 102 yaca (3 yaca B Hejielnwo), B 8§ Kiacce —
102 gaca (3 yaca B Hezenio), B 9 kimacce — 102 yaca (3 yaca B Hezelto).

COILEPKXAHUE OBYYEHUA

7 KIIACC
Yucsia v BbIYUCICHUSA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, TIEPEXO] OT OJHOUN (POpPMBI 3amucH Apodeit
K apyroil. IloHsiTHe palMOHANBHOTO 4YHUCJA, 3alUCh, CPABHEHUE, YHOPSAOYHUBAHUE
palMOHANBHBIX 4YHCeNl. ApudMeTnueckne ACHCTBUS C palMOHAIBHBIMU YHCIAMHU.
Pemenue 3amay u3 peaibHON MPAKTUKK HA YaCTH, Ha IPOOH.

Cremenb C HaTypaJdbHBIM TIOKa3aTelieM: OIpeeieHne, MpeoOpa3oBaHue
BBHIPDAKECHUI HA OCHOBE OIPEICIICHHs, 3aluch OOnbImmMX yucen. [IporeHTsl, 3ammch
MPOIICHTOB B BHUAE ApoOM W JpoOW B BHUAEC NPOILEHTOB. TpHU OCHOBHBIC 3a/1ayu
Ha MPOILICHTHI, pEIICHUE 3a71a4 U3 PeaTbHOM MPAKTHKHU.

[IpumeHeHne TIPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HAa MHOXHUTEIM HATypallbHBIX
YuUCeN.

PeanbHble 3aBUCMMOCTH, B TOM YHKCIIE MpsAMasi U 00paTHask MPONOPLUHUOHATILHOCTH.
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AJsire0OpanyecKue BbIPasKeHUsI

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUSA C IEpEeMEHHOW. JlomycTumblie
3Ha4YeHHU NepeMeHHbIX. [IpeacTaBieHHe 3aBUCMMOCTH MEXIY BEIMYMHAMH B BUJE
dbopmynbl. Beruncnenuss mo dopmynam. [IpeoOpazoBanue OyKBEHHBIX BBIPAKECHUIA,
TOK/IECTBEHHO PaBHBIE BBIPAKEHMUS, IIPABUJIA PEOOPA30BAHUS CYMM U IIPOU3BEIACHUM,
IpaBuiia pacKpbITUS CKOOOK M MPUBENCHUS MOJOOHBIX CIAracMbIX.

CBolicTBa CTENEHN C HATYPAJIBHBIM IIOKA3aTEIIEM.

Opnounensl u MHorowieHbl. CreneHp MHorousjaeHa. Ciio)kKeHHE, BBIYUTaHUE,
YMHOKE€HHE MHOTOWICHOB. POpMyIBbl COKpPAIEHHOTO YMHOMEHHs: KBaJpaT CyMMBI
U KBazpaT pasHocTH. PDopmyrna pa3sHOCTH KBaaparoB. PasznokeHue MHOTOWICHOB
Ha MHOKHTEIIN.

YpaBHeHus U HEPAaBEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHUS, TMpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUU.

JIuHeHOe ypaBHEHUE C OJTHOW IIEPEMEHHOM, YUCIIO KOPHEW JINHEMHOIO YPaBHEHUS,
pelieHne JIMHEMHBIX YypaBHEHUN. (COCTaBJICHHUE YPABHEHUN [0 YCJIOBUIO 3a/IayH.
Pemienne T€KCTOBBIX 3a/1a4 C OMOIIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JIByMs NepeMeHHbIMH U ero rpadux. Cucrema IBYX
JUHENHBIX YpaBHEHUH C IByMs IIepeMeHHbIMU. Pellienne cucteM ypaBHEHH criocoOoM
MIOJCTAaHOBKU. [IprMepsl pelieHrs TEKCTOBBIX 3a/]1a4 C IIOMOIIBI0 CUCTEM YPABHEHUM.

DOYyHKIUHA

Koopannara Touku Ha npsimoi. YuciioBbie npoMeXyTKuU. Pacctosinue Mex 1y 1Byms
TOYKAMHU KOOPIAUHATHOMN MPSIMOM.

[IpsamoyronbHas cucteMa koopauHat, ocu Ox u Oy. AGcuucca U opJIuHaTa TOYKU
Ha KOOpAMHATHOW 1uiockocTu. Ilpumepsl rpadukoB, 3amaHHbix (popmynamu. UrteHue
rpadukoB peanbHbIX 3aBucumocTeil. [lonarue pynkuuu. I'padux pynkumnu. CBoiicTBa
bynkuwmii. Jluneitnas yukius, ee rpadux. I'paduk dynkuumn y = |x|. I'paduueckoe
pELICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUMU.

8 KJIACC
Yucia v BbIYMCTICHUSA

KBagpartueiit kopers u3 yucina. [lonstue 00 nppamnronansHoM dnciie. JleciTuaabie
NPUOIMKEHUST UPpAIlMOHANIBHBIX uKcen. CBoiicTBa apuMETHUYECKHX KBaJIpaTHBIX
KOpHEH U MX MPUMEHEHHE K MPeoOpa30BAHUIO YHUCIOBBIX BBIPAXKEHUM U BBIUUCIICHUSIM.
JlenCTBUTENIBLHBIE YHCIIA.

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

AJiredpanyecKkue BbIpaKeHUs
KBaznpaTHblii TpexuieH, pasfio)K€HHE KBaJpPaTHOTO TpeXujeHa Ha MHOXXHUTEIH.
Anrebpandeckas aApoos. OCHOBHOE CBOMCTBO anredpandeckoit apodu. CroxkeHue,
BBIUUTaHUE, yMHOXEHHE, IeTIeHUe anredpandeckux apooeit. PainoHanbHbIe BEIpaKeHUS
U UX IpeoOpa3oBaHue.
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YpaBHeHUA U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMysia KOpHEW KBaJIpaTHOTO ypaBHEHMs. Teopema
Buera. Pemienue ypaBHEHMM, CBOIAIIMXCS K JMHEWHBIM M KBagpaTHbIM. [Ipocrelimme
IpOOHO-pallMOHANIbHBIE YPABHEHUS.

I'padnueckass MHTEpHpeTansi ypaBHEHHH C JBYMsI NEPEMEHHBIMH U CHUCTEM
JIMHEWHBIX YPABHEHUH C ABYMs IEpEMEHHBIMU. [ [pruMephI peleHnst CuCTEM HEJTMHEUHBIX
YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.

Perienne TEKCTOBBIX 3a/1a4 aIreOpandeckuM criocoooMm.

HucnoBble HEpPABEHCTBA U HMX CBOMCTBA. HepaBEeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCHJIBHOCTH HEepaBEHCTB. JIMHENHbIE HEPABEHCTBA C OAHOW nepeMeHHOU. CHCTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOyHKUHNHA

[lonsitne ¢ynkumu. OOmacTh ONpeneNeHuss U MHOKECTBO 3HAYEHUU (DYHKIUU.
CnocoObl 3a1aHust PYHKITH.

I'padux pynkumu. Yrenue cBoicTB pyHKIMM 10 ee rpaduky. [Ipumepsl rpagukos
GyHKIU, OTpa)karoUINX peabHbIE MIPOLIECCHI.

@OYHKIMHU, ONUCHIBAIOLIUE MPSAMYIO K 00paTHYIO MPONOPLIUOHAIbHBIE 3aBUCUMOCTH,
ux rpaduku. OyHKIMU y = X%, y = X, ¥ =Vx, y=|x|. I'paduueckoe perierne ypaBHeHUi
Y CUCTEM YPAaBHECHMI.

9 KITACC
Yucsia v BbIYUCICHUSA

PanmonaneHple 4yKcia, UppAalUOHANBHBIE YHCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHbIE TpOOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, TEHCTBUTEIbHbIE YHCa KaK
OECKOHEYHbIE JECATUYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JEHUCTBUTEIIBHBIX YACET U KOOPAUHATHOU IIPSMOU.

CpaBHeHHE IEHCTBUTEIBHBIX YACEN, ApUPMETUUECKUE JEUCTBUS C ACUCTBUTEILHBIMU
YUCIIAMH.

Pa3smeppl  OOBEKTOB  OKpY’XKAaIOLIEro0  MHpa, JUIMTEIBHOCTh  IPOLIECCOB
B OKPYKaIOIlleM MUpE.

[TpuOmmkeHHOe 3HAa4YeHHE BEJIMYMHBI, TOYHOCTh MpuOImkeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUs ¥ HEPABEHCTBA

JlunentHoe ypaBHeHue. PemeHune ypaBHEHUH, CBOJAIIMXCS K JIMHEHHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOASIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHs ypaBHEHUM TPETbe W 4YETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM Ha MHOKHUTEIIH.

Pemenne poOHO-pallMOHANBHBIX ypaBHEHUH. PelieHue TEKCTOBBIX —3ajad
anreOpanyecKkuM METOJIOM.
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YpaBHeHue c JByMs NEpeMEHHbIMU M ero rpaduk. PemieHue cucrem IByX
JIMHENHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU. PellieHrne CUCTEM ABYX YPaBHEHUM, OJHO
U3 KOTOPBIX JMHEWHOe, a JIpyroe — BTOpod creneHu. I'paduueckas mHTEpHpeTaIus
CHUCTEMBI YPAaBHEHUH C JIByMs IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a/1a4 aareOpandecKuM CrocoOoM.

UucnoBble HEPAaBEHCTBA M X CBOWMCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OJHOM MNEepeMeHHOW. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMmeHHoM. KBagpaTHbeie HepaBeHCTBA. ['paduueckas
WHTEPIpETAIds] HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

DYyHKUUHU
KBagparuunas ¢pynkius, ee rpaduk u ceoiictra. [lapadona, koopauHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUH MapaOOJIbI.

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

YucioBble MOCIeI0BATEIbHOCTH U MIPOrPecCum

[ToHdaTHE YWCIIOBOM  MOCHEAOBATEIBHOCTU. 3aJ]aHUE  TMOCIIEIOBATEIIBHOCTH
peKyppeHTHOM dhopmyioii u GpopmyIoit n-ro uieHa.

Apudmernueckass u TeoMmeTpuueckas mnporpeccuu. DopMmynbsl n-ro ujeHa
apu(pMETHIECKON U TEOMETPUUECKOUN MPOTPECCUii, CyMMbI MIEPBBIX 71 YJICHOB.

N300pakeHre 4ieHOB apu(pMETUYECKON U F€OMETPUYECKON MPOrPEeCCHil TOUKaMu
Ha KOODPJMHATHOM TIJIOCKOCTH. JIMHEHHBIM W SKCHOHEHIMAIbHBIK pocT. CIloXKHBIC
MIPOLICHTHI.

HPEIMETHBIE PE3YJIbTATDBI

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

Yuciia v BbIYUCTIEHUS

BrinonuaTh, coduetast yCTHbIE U MUChbMEHHbBIEC IPUEMbI, apu(PpMETUUECKUE TeUCTBUS
C pallMOHAJIbHBIMU YUCJIAMHU.

HaxoauTe 3HaueHUsI YMCIOBBIX BBIPAKEHUHN, IPUMEHATh pa3HO00pa3HbIE CIIOCOOBI
Y TIPUEMBbI BBIYMCIICHUS 3HAUEHUN NPOOHBIX BBIPAXKEHUH, COJEpKaIIUX OOBIKHOBEHHbIC
1 JECATHYHBIC TPOOH.

[Tepexoauts OT omHOW (HOPMBI 3amMMCH YUCET K JApyrod (mpeodpa3oBHIBATH
JECATUYHYIO ApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JACCATUIHYIO JIPOOB).

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHAIIBHBIC YUCIIA.

OKpyrJsTh yncna.

BBINMOMHATS NPUKUIKY W OILICHKY pe3ysibTaTa BBIYMCICHUMN, OLICHKY 3HAYCHHM
YUCJIOBBIX BBIPAKCHUIN. BBINOMHATH AEUCTBUS CO CTENEHSIMU C HATypajJbHBIMU
MOKa3aTeIIsIMHU.
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[TpuMeHTh TpHU3HAKKA JACIUMOCTH, Pa3IOKEHHE Ha MHOXKHUTEIM HaTypalbHbBIX
Yucel.

Periath npakTHKO-OPUCHTHPOBAHHBIC 3a7a4H, CBA3aHHbIC C OTHOIIICHHUEM BEJIMYKH,
MPOIOPIIMOHAILHOCTRIO ~ BEJIMYHMH, TPOICHTAMH, HHTEPIPETUPOBATH PE3yJIbTaThl
peIIeHNs 3a7a4d ¢ YIETOM OIPaHWYCHHIA, CBI3aHHBIX CO CBOHCTBAMH PacCMaTPUBAEMBIX
OOBEKTOB.

AJsire0OpanyecKue BbIPasKeHUsI

Hcnonp30BaTh anredpandyeckyr0 TEPMHHOJOTMIO M CHUMBOJIUKY, NPUMEHATH €€
B [IPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaIa.

Haxomute 3HaueHHss OyKBEHHBIX BBIPAKEHUH IMpU 3aJaHHBIX 3HAUYECHUAX
MIEPEMEHHBIX.

BrinonHATh npeoOpa3oBaHUsl 1EJIOI0 BBIPAKEHHS B MHOIOYIEH MPUBEICHHUEM
MOJ00HBIX CaraeMbIX, pACKPBITHEM CKOOOK.

BBINONHAT YMHOKEHUE OJHOUYJIEHA HA MHOTOWJIEH M MHOTOYJIEHAa Ha MHOTOYJIEH,
IPUMEHATH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3IOKEHUE MHOTOYIEHOB HA MHOKUTEIHN C TIOMOILBIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXHUTENS, TPYNIHUPOBKH CJIAraéMbIX, NPUMEHEHHUS (OopMyI
COKPAILIEHHOI'O YMHOKEHHSI.

[IpuMeHsATh npeoOpa3oBaHUs MHOTOWIEHOB I PEUICHUS pPa3Iu4HbIX 3a/1a4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM € HATYpaJbHBIMH  IOKAa3aTEIsIMU
JU1sl TpeoOpa3oBaHus BHIPAKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pewrars nuHeliHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, IPUMEHSSI PaBUia IEPEX0a
OT MCXOJIHOTO YPaBHEHUs K PAaBHOCWIBHOMY eMmy. [IpoBepsTh, SBISIETCA M YHUCIIO
KOPHEM YpPaBHEHMUSI.

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

[TopOupaTe mpUMepHI Map YUCE, SBISIOUUXCS PEIIEHUEM JIMHEMHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

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

Pemars cucteMbl 1ByX JIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMHU, B TOM YHUCIIE
rpaduyecky.

CocraBnsaTe 1 pemiaTh JUHEWHOE YPABHEHUE WJIM CUCTEMY JIMHEMHBIX YpaBHEHUUN
[0 YCJIOBHUIO 33Jayd, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJadd
ITOJIyYEHHBIA pe3yJIbTar.

DYyHKIUU
N3ob0paxkarh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM

KOOpAuHATaM, JIydH, OTPC3KH, HHTCPBAJIbI, 3allMCbIBATH YHCJIOBBLIC IMMPOMCIKYTKH
Ha aJIF€6p3.I/I‘IeCKOM A3BIKC.
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OTmedath B KOOPJAMHATHOM IIOCKOCTH TOYKH T10 33/IaHHBIM KOOPAMHATAM, CTPOHUTH
rpaduku TuHEeHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceIBaTh C TOMOIILI0 (DYHKITUI M3BECTHBIC 3aBUCUMOCTH MEKY BEIIMUYNHAMU:
CKOPOCTh, BpPEMsl, paCCTOSIHUE, I[eHa, KOJWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHLHOCTS,
BpeMmsi, 00beM padoTHI.

Haxonuth 3HaueHre (YyHKIMH 110 3HAYCHUIO €€ apryMEHTAa.

[Tormmate rpadudeckuii crmoco0 TMpeAcTaBICHUS W aHanmM3a WHGOpPMAIUH,
M3BJICKATh M WHTEPIPETHPOBATH WHGOPMAIMIO U3 TPadUKOB peaJbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TMPOTPaMMBl YYEOHOTO Kypca K KOHITY
oOyueHus B 8 Kjacce.

YucJia ¥ BbIYHCIEHUS

Hcnonbs30BaTh HadalIbHBIE MPEICTABICHUS O MHOKECTBE JCUCTBUTENBHBIX YHCEI
JUIS. CPaBHEHMS, OKPYIJEHHUS W BBIYUCICHUN, HM300pa)kaTh JIEHUCTBUTEIIbHBIC YHCIIA
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOU.

[IpumensaTy moOHATHE apU(PMETHYECKOTO KBAAPATHOTO KOPHS, HaxXOJHUTh
KBaJ[paTHbIC KOPHH, MWCIOJIb3ys TPH HEOOXOAMMOCTH KaJbKYJISITOP, BBITOIHATH
peoOpa3oBaHus BRIPAKCHHH, COAEpKaIIMX KBaJpaTHbIC KOPHH, UCIOJb3Yysl CBOMCTBA
KOpHEMN.

Hcnonb30BaTh 3amucy OOJBIINX U MaJIbIX YHUCEI C TTOMOIIBIO IECATUIHBIX IPOOCH
u cterniened yncia 10.

AJiredpanyecKue BbIPaKeHHU S

[IpuMeHATh TOHSATHE CTETICHH C IIEJIBIM TT0Ka3aTelIeM, BBIMOJIHATH TPeoOpa3zoBaHus
BBIPAXKEHU, COAEPKAIIMX CTENEHU C LEIbIM OKA3aTEJIEM.

BBINOMHATE  TOXKIIECTBEHHBIC MPEOOpa30BaHUsl  PALMOHATBHBIX  BBIPAKCHUM
Ha OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOYJICHAMH U alre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaApaTHBIM TPEXUJICH HA MHOKUTEITH.

[IpumeHsTh TpPeoOpa3oBaHUS BBIPAKCHUM JJISI  PEUICHUS PANIUYHBIX 33134
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEeabHON MPAKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemware JsMHEWHBIE, KBaJpaTHBIE YpPAaBHEHUsS W pPaALMOHAJIBHBIC YpPaBHEHUS,
CBOJSILMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMs IEPEMEHHBIMH.

IIpoBOAUTE MpPOCTEUIINE UCCIEAOBAHNS YPABHEHUW U CHCTEM YPABHEHWUH, B TOM
qyycie ¢ NpUMEHEHHEM TrpaduyecKkux MpeacTaBleHui (yCTaHaBIMBAaTh, MMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUHN PEILICHHUs], €CTTU UMEET, TO CKOJIBKO, U MpOUee).

[TepexoauTh OT cIOBECHOW (POPMYIMPOBKH 3a7a4M K €€ aireOpandeckor MOJeIn
C IIOMOIIBIO COCTABJICHUS YPABHEHHsI WIM CUCTEMBl YPaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a41 I10JyYECHHBIN pe3yJIbTar.
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[IprMeHSITh CBOMCTBA YHMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PEIIATH
JMHEWHbICE HEPABEHCTBA C OJHON MEPEMEHHOM M HUX CHUCTEMBI, JaBaTh rpaduueckyro
WJUTFOCTPALMI0 MHO>KECTBA PELICHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUHU
[lonumMaTe M HUCHONB30BaTh (YHKIHUOHAIBHBIE TOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHHUS), ONPEACNATh 3HaueHHWE (PYHKUMU 1O 3HAYCHHUIO
apryMeHTa, ONpeIeTsATh CBOWCTBA (DYHKIIUU 1O €€ TpaduKy.
Ctpouth rpaguku 3eMeHTapHbIX GYHKIUNA BUA:
y=_,y=x% y=x3y= V%, y = |x|, onmuceIBaTh CBOMCTBA YHCIOBON (PYHKIIUN
X

1o ee rpaduky.

[IpenMeTHble pe3yibTaThl OCBOECHHUS MPOrpaMMbl Y4EOHOro Kypca K KOHILY
oOyueHus B 9 kiacce.

Yucya u BbIYHCIEHUS

CpaBHMBATH U YIIOPAI0YMBATH PAllUOHAIBHBIC M UPPAITMOHAJIBHBIC YHCTIA.

Breimonuare apudmernueckue NEUCTBUS C PAMOHAIBHBIMU YHCIAMH, COYETas
YCTHBIE U TIMCbMEHHBIE TPUEMBI, BBIIOJIHATh BBIYUCICHHUS C HWPPALHOHATBHBIMU
YHCJIaMU.

HaxonuThs 3HaueHUs CTENEHEW C LEIBIMU IMOKA3aTEIsIMU M KOPHEH, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrfiaTh  JI€UCTBUTEIbHBIC 4YHMCJA, BBINOJHATH TMPUKUIKY  pe3yjbTaTa
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAXKECHHM.

YpaBHeHus U HEPAaBEHCTBA

Pemrare nuHelHBIE M KBaJpaTHBIE YPAaBHEHUS, YPABHEHUS, CBOASLIMECA K HUM,
npocTeiiiye ApoOHO-palliOHANIbHBIE YPABHEHUS.

Pewmars cucTeMbl 1BYX JIMHEHHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMUA U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABJISAETCS JIMHEUHBIM.

Pematb TekcTOBbIE 3a/1aul anreOpandyeckuM CIOCOOOM € MOMOIIBbIO COCTaBJICHMUS
YPaBHEHMS WU CUCTEMBI JBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

[IpoBoauTe mpocCTENIINE UCCIIEN0BAaHNsI YPABHEHUNW U CUCTEM YPAaBHEHUM, B TOM
yycie ¢ NpUMEHEHHEM Tpaduyueckux NpeacTaBlieHuid (ycTaHaBIMBaTh, MUMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUM PEILICHHUs], €CTTU UMEET, TO CKOJIBKO, U MpOUee).

Peate nuHelHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, U300paXKaTh pelICHUE
HEPABEHCTB HA YKUCJIOBOM IIPSMOM, 3alIUCHIBATH PELIEHUE C IOMOIIBIO CUMBOJIOB.

PemaTte cucrembl JMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIFOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA PU PELIEHUH PA3JIUYHBIX 3a/1a4.
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DYyHKIHUU
PacrioznaBate  (QyHKIIMM  WM3YYCHHBIX BHIOB. [loKa3piBaTh CXEMaTHUECKU
pacmoJio)KeHNUEe Ha KOOPAWHATHOW IITIOCKOCTH TpadukoB (yHKIuWN Buma: y = kx,
y=kx+b, y= f, y=ax2+bx+c, y= x3, y= VX y=|x| B 3aBucumoct
X

OT 3HAYCHUN KO3 PHUIIMEHTOB, OMTUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth W u300pakaTb CXeMaTHYeCKW TpaduKd KBaJgpaTUYHBIX (DYyHKIH,
OTHCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIUI 1O X rpadukam.

PacnioznaBate kBampatuuHyto ¢(yHKmuoo 1o (Gopmysie, MPUBOAUTH IMPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCJIE10BATEIBHOCTH M IIPOTPECCHHU

PacnioznaBaTh apu(pMETHUECKYI0 U F€OMETPUUECKYIO MPOTPECCUU NPU Pa3HbIX
crioco0ax 3aJaHusl.

BbINOTHATE BBIYMCIEHUS C UCTIONIB30BaHUEM (POPMYJI N-TO YWiIeHa apu(PMETHIECKOM
Y TEOMETPUYECKOM MTPOTPECCHIM, CYMMBI IIEPBBIX N WICHOB.

N3006paxaTh 4ieHbl HOCIEA0BATEIBHOCTH TOUKAMH HAa KOOPAUHATHON MJIOCKOCTH.

Pewmate 3aga4n, CBSI3aHHBIE C YKCIOBBIMH MOCIIEIOBATEIBLHOCTSIMH, B TOM YHUCJIE
3aJ1a4M U3 peajbHOM )KM3HU (C UCTIOJIb30BAHUEM KAJBKYJIATOPA, HU(PPOBBIX TEXHOJIOTUN).
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7 KJIACC
HaumenoBanue pazaena |KoanuecTtBo OcHoBHOE OCHOBHBIE BU/JIBI JICITCIIBHOCTH 00yUYaOIIUXCs
(TemnI) Kypca 4acoB cojJiepKaHue
Yuciia ¥ BEIUMCIIEHNS. 25 IToustue CucreMaTu3upoOBaTH M 000ralIATH 3HAHUSA
ParnmonanbHbIe Uncia pPallMOHANIBHOTO YKCIa. | 00 OOBIKHOBEHHBIX M JIECITUYHBIX IPOOSIX.
Apudmerndeckue CpaBHUBATH U YHOPSA0YMBATH APOOH, TpeoOpa30BbIBas
JICUCTBUSA IpU HEOOXOUMOCTH JECATUYHBIC IPOOU B OOBIKHOBEHHBIE,

C palMOHaTBHBIMU
yucnamu. CpaBHEHHME,
YIOPSI0YMBAHKE
PalMOHAJIBHBIX YHUCEIL.
Crenenb

C HaTypaJIbHBIM
MOKA3aTeJIEM.
Pemienne oCHOBHBIX
3a/1a4y Ha 1poou,
MIPOLICHTHI

W3 pEAUTbHOU
MIPaKTUKH.

[Ipu3Haku 1e1MMOCTH,
Pa3JIOKEHUS

Ha MHOXXUTEIIN
HaTypaJbHBIX YHCEIL.
PeanbHbie

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

IIpuMeHATH pa3HOOOpPa3HbIE CIIOCOOBI M IPUEMbI
BbIYMCJICHUS 3HAYCHU I JPOOHBIX BbIPAKeHUH,
cojiepKaiux OObIKHOBEHHBIE U JIECATUYHBIC IPOOU:
3aMEHATh IPU HEOOXOIUMOCTH JECATUUHYIO IpO0b
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, TPUBOJIUTH
BBIpaKEHUE K PopMe, Haubosee y100HO! /ISl BBIYMCIECHUH,
npeo0pa3oBbIBaTh APOOHBIE BHIPAXKEHHS HA YMHOXKEHUE

U JIeJICHHUE AECATUYHBIX JPOoOei K AEHCTBUSIM C IIeJIbIMU
YHUCIIAMHU.

IIpuBOoAUTH YHCIOBBIC H OYKBEHHBbIE IPUMEPbI CTENIEHU
C HaTypaJIbHBIM MTOKa3aTejieM, OObIACHAS 3HAUCHUS
OCHOBaHMS CTENEHU U MOKa3aTeNsl CTENeH!, HAXOAUTh
3HAYCHUS CTEIeHeH Bua a” (a — IF000e paliMoOHaIbHOE
YHUCIIO, 1 — HATYPaJIbHOE YUCIIO).

IHoHuMAaTBL CMBICIT 3aMKCH OOJIBIIUX YUCET C TOMOIIBIO

49



®enepanpHas paboyasi mporpaMma

Maremaruka. 5—9 knacchl (6a30BbIN YPOBEHb)

3aBHCUMOCTH. [Ipsimast
u oOpaTHas
MIPOITOPIIMOHATEHOCTH

JECATUYHBIX JIpoOeli u creneHeil uncia 10, npuMeHsATs UX
B pEAIbHBIX CUTYaIIUSIX.

IIpuMeHATH TPU3HAKH JEITUMOCTH, PA3JIOKEHUSI HA
MHOKHUTENIM HATypaJbHbIX YUCEN.

PemaTh 3a1a4u Ha 9aCTH, IPOIICHTHI, MPOTIOPITUH,

Ha HaXO0XACeHUE NpoOu (TIPOIIEHTA) OT BEIMYUHBI U
BEJTMYHUHBI IO €€ IpoOu (MPOIIEHTY), IpoOu (TpoIeHTa),
KOTOPBIN COCTaBIIAET OJIHA BEJIMUYMHA OT JIPYTOM.
IIpuBOaUTH, pa30MpaTh, OLEHUBATH PA3TMYHEIC PEIICHHS,
3aMuCH PelIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BACHSITD, ONTUPASCH HA OTIPEICTICHUS,
IPSIMO MPOTOPIMOHANIBHBIE U 00PATHO MPOTOPIIMOHAIIbHBIE
3aBUCUMOCTH MEX]y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH U3 PEaTbHOTO MHUPA, U3 IPYTUX YICOHBIX
IPEIMETOB.

PemaTh nMpakTHKO-OPUEHTHPOBAHHBIE 33]Ia4l Ha IpoOH,
IPOLICHTHI, IPAMYIO U OOPAaTHYIO MPONOPITHOHATBHOCTH,
IPOTOPIIUHN

Anrebpanyeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAKEHUSI.
IlepemenHsle.
Honyctumele
3HAYEHUS
MIEPEMEHHBIX.
DOopMyIIBL.
[IpeobpazoBanue

Ogaanerhb anreOpanvdeckoil TEPMUHOIOTHEH U CHMBOJIMKOM,
NPUMEHSITh €€ B IIPOIIECCEe OCBOCHUS yueOHOTO MaTepHaia.
Haxoauthb 3HaueHMs1 OyKBEHHBIX BBIPAXKEHUM TTPHU 3a]JaHHBIX
3HAYEHUSAX OYKB; BBIMOJHSThH BEIYUCIICHUS 110 (hOpMYJIaMm.
BbInoHATH peoOpa3oBaHus MEJIOTO BBIPAKEHUS

B MHOTOWICH MPUBEJICHUEM MOJO0HBIX CIaraeMbIX,
PACKpBITHEM CKOOOK.

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

MOJIOOHBIX CIIAracMBbIX.

CBolicTBa CTCIICHU
C HAaTypaJIbHbIM
MoKa3aTeyeM.
MHOTro4JICHbI.
CnoxxeHue,
BBIUMTAHMUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopmyJibl
COKpAIIEHHOTO
YMHOXKEHHS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHOXXHUTEIHN

Y MHOTOYJICHA HA MHOTOYJICH, IPUMEHSATh (POPMYJIbI
KBaJpaTa CyMMbI U KBaIpaTa pa3HOCTH.

OcyumecTBJIATH Pa3I0KEHUE MHOTOYIEHOB HA MHOYKUTEIN
IyTeM BBIHECEHHS 32 CKOOKH OOIIEro MHOXKHUTEIS,
npuMeHeHus1 (OPMYJIIbl PA3HOCTU KBaJAPATOB, (GOPMYII
COKpAILEHHOTO YMHOKEHHS.

IIpumensiTh NpeoObpa3oBaHNE MHOTOUJICHOB JJIs1 PELICHHUS
Pa3IMYHBIX 33]1a4 U3 MaTEMATUKH, CMEKHBIX [TPEAMETOB,
U3 peAIbHOW MPAKTUKH.

3HAKOMHMTBHCS C MCTOPHUEH PAa3BUTHUS MATEMATUKH

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, IIpaBuia
npeoOpazoBaHUs
YpaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHECHHUH.
JInnenHoe ypaBHeHMe
C OHOU MEPEMEHHOM,

Pemarp iMHEHOE ypaBHEHUE C OHOM NIEPEMEHHOM,
NpUMEHss MPAaBWJIA NIEPEX0JA OT UCXOAHOI0 YPABHEHUS

K PaBHOCHJIBHOMY eMy 0o0Jjiee MpOCTOro BUA.

IIpoBepATs, ABIAETCS I KOHKPETHOE YHUCIIO KOPHEM
YpPaBHEHUSL.

Ioa0upaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PEHIEHUEM
JIMHENHOI'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

CTpouTth B KOOPANHATHON MJIOCKOCTHU TpaduK JMHEHHOTO
YpaBHEHHUS C IBYMsI IEPEMEHHBIMH; MOIb3YyACh IpaduKom,
NPUBOAMTH NIPUMeEPbI PELUICHNS YPABHEHUS.

Haxoauth pelieHue CUCTEMBI IBYX JUHEWHBIX YPABHEHNN
C ABYMS [IEPEMEHHBIMHU.

CocTraBJsiTh U pemiaTh YpaBHEHHUE WU 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. UHCIIOBBIE | COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATAM, JIYYU, OTPE3KH,
MIPOMEXKYTKH. WHTEPBAJIbI; 3aMMCHIBATh UX HA aIre0pandeckoMm si3bIKe.

Paccrosinne mexy
JByMSI TOUKaMH
KOOPAWUHATHOM
IIPSAMOM.
IIpsamoyronbHas
CUCTEMa KOOPIUHAT
Ha TJIOCKOCTH.
[Tpumepsl rpaduKoB,
3aJIaHHbBIX
dhopmynamu.
UYrenwne rpaduxon

OTMeyaTh B KOOPAUHATHON MJI0OCKOCTH TOUKU

0 33JJaHHBIM KOOPIMHATaM; CTPOUTH TPAPHUKH HECTOKHBIX
3aBHCHMOCTEH, 3a/IaHHBIX (POPMYJIaMH, B TOM YHCIIE

C MMOMOIIBIO IIU(PPOBBIX TAOOPATOPHIA.

I[IpuMeHsITh, H3y4YaTh NPeUMYIIECTBA,
HHTEPHPEeTHPOBATH I'paduueckuii crocod npeacTaBieHUs
Y aHaIM3a pa3HooO0pa3HOM KM3HEHHON MH(GOpMALIIH.
OcBauBaTh MOHATHE QYHKIINH, OBJIAJCBAThH
(GYHKIIMOHATFHOW TEPMHUHOJIOTHEH.

Pacno3naBarsp nuHeliHy0 QyHKIUIO y = kx + b,
ONMCHIBATH €€ CBOWCTBA B 3aBUCUMOCTHU OT 3HAUEHUHN
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peabHbIX
3aBUCUMOCTEN.
[Tonsitue pyHKIMY.
I'paduk pyHKIHN.
CpoiicTBa QPyHKIUH.
Jluneitnas QyHKUIUA.

ko3 dunreHToB k u b.

Crtpouts rpaduxu nuneitnon Gpynkimn, GyHkuuun y = | x|.
Hcnoan3oBath nudpoBbIe pecypesbl i TOCTPOCHUS
rpadukoB GyHKUIMN U U3y4EHUS] UX CBOICTB.

IIpuBOAUTH NPUMEPBI TUHEUHBIX 3aBUCUMOCTEN

B pEAbHBIX MPOIECCaX U SIBICHUIX

[TocTpoenue rpaduka
JUHENHOW QYHKIUY.
['padux pyHxum
y =|x]|
[ToBTOpEeHue u 06o0IICHHE 6 IToBTOpEHUE Bri0upaTh, NPUMEHSATH OLEHUBATH CIIOCO0bI CPABHEHHUS
OCHOBHBIX [IOHATHN YKCEeJI, BHIYUCICHU, TPeoOpa30BaHU BHIPAXKECHHI,
1 METOJI0B Kypca pelIeHus ypaBHEHUM.
7 xnacca, 0000111eHNe OcyuecTBJIAATH CAMOKOHTPOJIb BHITIOTHSEMBIX JEHCTBUI
3HAHUU Y CAaMOIIPOBEPKY pE3yiIbTaTa BEIYMCICHUM,
npeoOpa3oBaHUi, MOCTPOCHUH.
Pemiats 3aga4u U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA JIJIs PEIICHUS 3a/1a4 U3 JPYTux
MPEIMETOB.
Pemartsb TekcTOBBIE 3212a4H, CDPABHUBATH, BLIONPATh
CIoCo0bI pEIICHUS 3aa41
OBUIEE KOJIMYECTBO 102
UYACOB I10 ITPOT'PAMME
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8 KIIACC
HanmenoBanue paznena |KonugecTBo OcHoBHOE OcHOBHBIE BHJIBI JEATETHHOCTA O0YJAIOIINXCS
(Temel) Kypca 4acoB coAepKaHue
Uucna v BEIYKUCTICHUSI. 15 KBaapatHsbIii KOpeHb dopmyMpoOBaTh ONpe/esieHHe KBaJApaTHOTO KOPHS

KBaaparHbie KOpHU

n3 yncna. [lonstue
00 uppaIrmoHaAIbHOM
gucie. [lecsTuunbie
IPUOTIOKEHUS
HppaloOHaIbHbBIX
qucel.
JleCTBUTEIbHBIC
yucna. CpaBHEHUE
JICENCTBUTEIBbHBIX
quces.

YpaBHEHHE BUIA

X = a.

CaolicTBa
aprupMeTHUIECKUX

KBaJIpaTHBIX KOPHEH.

[IpeoGpa3zoBanue
YHCIIOBBIX
BBIPAKCHHU,
CoJIeprKaIuX
KBaJIpaTHbIE KOPHU

U3 4yKciia, apu(pMETUIECKOro KBaJApaTHOIO KOPHSL.
IIpuMeHATH ONepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YHCJIa, MCIIO0JIB3YH [TPU HEOOXOUMOCTH KAJAbKYJIATOP.
OueHnBaTh KBAJPATHBIE KOPHU LIEJIBIMU YHCIIAMHU U
JNECATUYHBIMH IPOOSIMH.

CpaBHUBATH ¥ YIIOPSA0YMBATH PALIMOHATIBHBIC

Y UPPAaLMOHAJIBHBIC YU CIIA, 3aITMCAHHBIE C TOMOLIBIO
KBaJIPaTHBIX KOPHEH.

HccaenoBaTh ypaBHEHHE X° = @, HAXOJAUTH TOUHBIE

U npuoIMxKeHHble KopHU nipu a > 0.

HccaenoBath cBOMCTBA KBAAPAaTHBIX KOPHEW, MPOBOS
YU CJIOBBIE IKCIIEPUMEHTBHI C UCIIOIb30BAHUEM KAJIBKYJIATOPA
(koMIBIOTEPA).

Jloxka3bIBaTh CBOMCTBA apu(PMETUUECKUX KBAIPATHBIX
KOPHEH; IPUMEHSTh UX JIsl IPeoOpa3oBaHuUs BEIPAKEHU.
BoInoJHATH NPe0OpPa30BaHNs BEIPAXKEHUMN, COJIEPHKALTUX
KBaJpaTHbIE KOPHHU.

Bbipa:kaTh nepeMeHHbIe U3 TeOMETPUIECKUX U (PU3NIECKHUX
dbopmy.

BbryucasiTh 3HAYEHHUS BBIPAXKEHUN, COACPKAILNX
KBaJIpaTHbIE KOPHU, UCTI0NIb3Ysl IPU HEOOXOAUMOCTH
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KaJIbKYJISITOD.
Hcnoab3oBaTh B X0/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPEICTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAUEHUSAMHU
BEJIMYHH.

3HAKOMHUTBCS C HCTOPHE pa3BUTUS MaTEMATHKU

Uwuciia 1 BEIYMCICHUS.

CrerieHsb ¢ LENBIM

@opMyJUPOBATH ONpe/ieeHHe CTCIICHU C IIEJIbIM

CreneHs ¢ UeIpIM [I0KA3aTeJIEM. IIOKA3aTEeIIEM.
MIOKa3aTesIeM CranpapTtHas 3anucCh IIpeacTraBiasaTh 3anuch OOJIBIIUX U MAJIBIX YHUCET
YHUCIA. B CTaHJAPTHOM BUJIE.
Pazmepsl 00bEeKTOB CpaBHUBATB UKCIIA U BEJIMYUHBI, 3AIIHCAHHBIE
OKPYKaroLIero Mupa C UCIoab30BaHueM crenenu 10.
(OT PIIEMEHTApPHBIX Hcnoab30BaTh 3aNMCh YUCE B CTAHAAPTHOM BHU/IE
YaCTHII JUIS1 BBIpQXKEHUS Pa3MEPOB OOBEKTOB, JJIUTEILHOCTH
JI0 KOCMHYECKHX MPOLIECCOB B OKPY’KAIOIIEM MHUPE.
00BEKTOB), DopMyJIMPOBATH, 3aAIIMCHIBATH B CUMBOJIHYECKOH (hopme
JUTUTEITBHOCTD Y WIJIIOCTPUPOBATH NPUMEPAMM CBOVCTBA CTENEHU
ITPOLIECCOB C LEJIBIM MOKA3aTENEM.
B OKpyxaromeM mupe. | IIpuMeHATH cBoiicTBA CTENEHU AJi TPeoOpa3oBaHus
CBoiicTBa cTeneH! BBIPAKECHUH, COAEPKAIIUX CTEIICHH C LEIIBIM ITOKa3aTEJIEM.
C LIEJIbIM ITOKa3arejieM | BbINOJHATHL JeMCTBUSA C YHCIIaMU, 3alTMCAHHBIMU
B CTaHJApPTHOM BHjE (YMHOXKEHUE, ICTICHUE, BO3BEICHUE
B CTCIICHB)
Anrebpanyeckue KBangpatubii Pacno3HaBaTh KBaJIpaTHbBIN TPEXUWIECH,
BbIpakeHUsA. KBagpaTHbIi TPEXUIIEH. YCTaHaBJIMBATh BO3MOXHOCTb €r0 PA3JIOKECHUS
TPEXWICH Paznoxxenue Ha MHO>KUTEJIN.
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KBaJApaTHOTO
TPCXYICHA
Ha MHOXXUTCJIN

PaCK.]'IaIlbIBaTb HAa MHOZKHTEIN KBa,HpaTHBIfI TPCXUJICH
C HCOTPHUIATCIIBHBIM JUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPAKEHHUSL.
Anredpanueckas 1po0b

15

Anrebpanueckas
JIPOOK.
Honyctrmblie
3HAYCHUS
MIEPEMEHHBIX,
BXOISATIUX

B alireOpanyeckue
BEIPKEHUSI.
OCHOBHOE CBOWMCTBO
areOpanveckon
npobu. CokpailleHue
JIpOOEH.
CnoxeHue,
BBIYHUTAHNE,
YMHOKEHUE

U JICIICHUC
anredpanvecKux
JIPOOEH.
[IpeobpazoBanue
BBIPAKECHUI,
COJIepIKaIuX
anredpandecKue
npodu

3anuceIBaTh AreOpanyecKrue BbIPAKEHHS.

Haxoautp 061acTh onpeieieHns paluoOHAIbHOTO
BBIPAYKEHUS.

BbINOJIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYMCJIATH
3Ha4Y€HHE APOOU, B TOM YUCIIE C MIOMOUIBIO KaJbKYISATOpPA.
DopMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHATH €ro JJIs IpeoOpa3oBaHus APOoOeH.
BbInoJaHATH AeiicTBUA ¢ anredpanyecKuMu ApoOsMH.
IIpuMeHsATH Ipeodpa3oBaHMs BEIPAXKECHUN [T PELLICHUS
3a1ad4.

BeipaxkaTs nepemMenHbie 13 Gopmyn (PU3MUECKUX,
r€OMETPUYECKUX, OITUCHIBAIOUINX OBITOBBIE CUTYaLIUH )
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YpaBHEHUS K HEPABEHCTBA. 15 KBagparnoe Pacno3HaBaTh KBaJpaTHbIE YPaBHCHHUSI.

KBagpaTHble ypaBHEHUS ypaBHeHue. Henonnoe | 3anmcebiBaTh (pOpPMYJIy KOPHEHM KBaIpaTHOTO YPABHEHUS;
KBaJpaTHOE pelaTh KBaJApaTHbIE YPABHEHUS — IOJIHBIE U HETIOJIHBIE.
ypaBHeHnue. opmyna IIpoBoauTh NpocTene UCCaAeI0BAHUSA KBAIPATHBIX
KOpPHEW KBaJPaTHOTO YPaBHEHUM.
ypaBHeHus. Teopema Pematb ypaBHeHUs1, CBOSIIMECS K KBaJIPATHBIM,
Buera. C IOMOIIIBIO MPEe0OPa30BaAHUI U 3aMEHOUN IEPEMEHHOM.
Pemenue ypaBHeHuUH, Habaronath 1 aHAIM3MPOBATH CBA3b MEXKIY KOPHSIMHU
CBOJISAILIAXCS U Kod(ppuneHTaMu KBaJpaTHOTO YpaBHEHHUS.
K KBAJIPATHBIM. ®opmyaupoBaTh TeopeMy Buerta, a Takxe oOpaTHyIO -
[Ipocreiime 1poOHO- | TeopeMy, IPUMEHSTh 3TU TEOPEMBI JJI PEIICHUS 3a/a4.
palMOHAJIbHBIC PemaTh TekcTOBBIE 3aJaUM AIT€OPaUIECKUM CIIOCOOOM:
YpaBHEHUSI. MEPEXOAUTH OT CIIOBECHOM (POPMYIUPOBKH YCIOBHS 3a1a9U
PemeHnne TeKCTOBBIX K anredpandeckoil MOJIesIi IyTeM COCTABJICHHS YPABHEHUS;
3a/1a4 € MOMOUIBIO pelIaTh COCTaBIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH
KBaJpaTHBIX pe3ynbTar.
YpaBHEHUU 3HAKOMHUTBCS C HCTOPHUE pa3BUTHUS ANreOphbI

YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEHNE Pacno3HaBaTh JIMHENHBIEC YPABHEHUS C IBYMS

CucrteMbl ypaBHEHUN C AByMS IIEPEMECHHBIMMU.

IIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peLIeHUs ypaBHEHUN

B LIEJIBIX YHCJIAX.
Pemenue cucrem nByx
JIMHEWHBIX YpaBHEHUU
C IByMs

Ctpouth rpaduKkyu TUHEWHBIX YPAaBHEHUH, B TOM YHCTIC

HUCI0JIb3Yys HM(POBBIE pecypChl.

Pasiuyarh napajuieabHbIE U NIEPECEKAIOIIMNECS IPSIMBbIE
110 UX YPABHEHUSIM.

Pemate cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C IBYMsI

IIEPEMEHHBIMU IOJICTAHOBKOMN U CII0KECHUEM.

Pemare npocreiime CUCTEMBI, B KOTOPBIX OJHO
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MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CUCTEM HETMHENHBIX
YPaBHEHUM

C ABYMsI
MIEPEMEHHBIMHU.
['pacdnueckas
VHTEPIIpETALUS
YpaBHEHUS

C ABYMs
MEPEMEHHBIMU

Y CUCTEM JINHEWHBIX
YPaBHEHUM C BYMS
MIEPEMEHHBIMU.
Pemenne TekCTOBBIX
3a/1a4 € MOMOUIBIO
CUCTEM YpPaBHEHUI

Y3 YPABHEHHM HE SIBJIACTCS JIUHCUHBIM.

IIpuBoauTH rpaduYECKY0 HHTEPIPETALMIO PELICHUS
YPaBHEHHS C IBYMs IEPEMEHHBIMH M CUCTEM YpaBHEHUM
C ABYMsI IIEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3a1aUM ANITEOPANIECKUM CITOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrtra

12

Yucnoseie
HEPABEHCTBA U UX
CBONCTBA.
HepaseHncTBo ¢ onHOM
[IEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJHOM
MIEPEMEHHOU U UX
pemienue. CucteMbl

DopMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOW MPSAMOM, J0KA3bIBATH
anreOpanvecku.

IIpuMeHSITH CBOMCTBA HEPABEHCTB B XOJE PEILICHHUS 3a1a4.
PemiaTe nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
M300pakaTh PEIICHHEe HEPABCHCTBA HA YHMCIIOBOM MPSMOM.
PemaTh cucTEMbI IMHEMHBIX HEPABEHCTB, U300paXaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU IIPSMOM
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JIMHEWHBIX HEPABEHCTB
C OJHOW MIEPEMEHHOM
U VX PEILICHUE.
N3o0paxenue
peLIeHNs JIMHENHOTO
HEPaBEHCTBA U UX
CUCTEM Ha YUCIIOBOU
pSAMOM

OyHKINH.
OCHOBHBIE TOHATUS

[Tonsitue hyHKIUU.
OO6nacTp onpeeneHus
1 MHO>KECTBO
3HauYCHUN (DYHKIIUH.
Crioco0Obl 3a1aHus
GyHKIUH.

['padux dpyHKIHN.
CaoiicTBa GHyHKIINH,
UX 0TOOpakeHue

Ha rpaduke

Hcnoan3oBath GyHKIIMOHATIBFHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

BoruucjaaTs 3HaueHust QYHKIMM, 3aJaHHBIX

dbopmynamu (Mpu HEOOXOIUMOCTH HUCIIOIB30BaTh
KQJIBKYJISITOP); COCTABJISATH TAOJUIbI 3HAYEH Ui

byHKITIH.

CTpouTh no TouKaM rpaguku GyHKIIUAN.

OnuceIBaTh cBOMCTBA (DYHKIIMM HA OCHOBE €€
rpagUUecKoro MpeICTaBICHUS.

Hcnonb3oBaTh PYHKIIMOHATIBHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

HccaenoBathb npuMepsbl rpaduKOB, OTPAKAIOIINX PeaTbHbIC
MIPOIIECCHI U SIBJICHUSI.

IIpuBoaAMTH NPUMEPHI ITPOLIECCOB U SIBJICHUH C 38 JaHHBIMU
CBOWCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHbIE POTrPAMMBI

JUTSl TOCTpOEHUs TpadUKOB PYHKIMI U U3yUEHHUS

UX CBOWCTB
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OyHKINH.
Yucnosble QyHKIIUN

UYUreHne 1 noCcTpoeHUE
rpaduKoB GYyHKITUH.
[Tpumepsl rpadukoB
yHKLM,
OTPaXKAIOIINX
peabHbIE MPOLIECCHI.
DOyHKIUH,
OIHCHIBAIOIINE
NpsAMYIO U 00paTHYIO
IIPOITOPLUOHAIIBHBIE
3aBUCUMOCTH, UX
rpaduku.

['padux pyHxum

y = x%.

DOyHKIUU

y=x%y =x,
y=vx, y=|xl;
rpaduyeckoe
pELICHUE YPaBHEHUN
Y CUCTEM YpPaBHEHUU

Haxoautsh ¢ nomombio rpaduka QyHKIIUKM 3HAYCHUE OJTHOU
U3 paccMaTpUBAEMbIX BEJIMYMH 10 3HAYEHUIO IPYTOu.

B HecoXHBIX ciydasx BbIpaxkaTh (popMyJ10ii 3aBUCUMOCTH
MEXKy BEJIMYNHAMH.

OnucpIBaTh XapakTep U3MEHEHUS OJTHOW BEJIMYUHBI

B 3aBUCUMOCTH OT U3MEHEHUS JPYTOMu.

Pacno3naBaTh BU/bI H3y4aeMbIX QYHKITHIA.

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

y =Vx, y = |x].

HUcnoab3oBaTh QyHKIHMOHAIBHO-TPadHUEeCKHe
NpeACTABJICHUS Ul PELICHUS U UCCIIEI0BAHUSA YPABHEHUN

Y CUCTEM YPaBHEHHU.

IIpuMeHsaTH HM(POBBIE pecypChl LI TIOCTPOCHUS
rpaguKoB QyHKIIHIA

[ToBTOpeHue u 00001ICHNE

IToBTOpEHUE
OCHOBHBIX IOHSTUH
Y METOJIOB KYPCOB
7 1 8 KJIaCCOB,
000011IcHNE 3HAHUH

Bpi0MpaTh, NPUMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS
YHCell, BEIUUCIEHUH, TPpeoOpa30BaHU BEIPAKEHUM, pelIeHUs
YPaBHEHHUHU.

OcyumecTBJIATH CAMOKOHTPOJIb BBITIOJHSAEMBIX JEHCTBUI

¥ CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN, TPe0Opa30BaHui,
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IIOCTPOCHUM.

PemiaTe 3aga4n U3 peajibHOM )KU3HU, IPUMEHSAThH
MaTeMaTU4YECKHE 3HAHUS U1l PELICHUS 3a7a4 U3 IPYTrUx
IPEAMETOB.

Pemath TeKCTOBBIC 321241, CPABHUBATH, BLIOUPATH
CIOCO0BI PEIICHUS 3a/1a4U

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC
Haumenoanue paznena | KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(TemnI) Kypca 4acoB coJiepKaHue
Uucna v BBIYUCIIEHUS. 9 Pannonanbhueie yncna, | Pa3BuBaTh npeacTaB/ieHHMs O YHCIAX: OT MHOXKECTBA
JleliCTBUTENBHBIC YK CIIA VppalnoHaIbHbIC HATYPaJIbHBIX YUCEJI IO MHOKECTBA JCUCTBUTEIIBHBIX YHCEIL.

YKCJa, KOHSUHbIS

1 OECKOHEYHBIE
JECATUYHbBIC TPOOH.
MHO%€eCTBO
JICUCTBUTEIBLHBIX
YHCEeJT,
JICUCTBUTEIBLHBIC
YHCIIa Kak
OCCKOHEYHBIE
JECATUYHBIC IPOOH.
B3anmMno0 ogHO3HAYHOE
COOTBETCTBHUE MEKY
MHO>KECTBOM
JIEUCTBUTEIBbHBIX
YHCEeJI U MHOXKECTBOM
TOYEK KOOPAUHATHOMN
IPSIMOM.

CpaBHeHue
JICUCTBUTEIIbHBIX YHCETI,
apudmMeTHIecKue

O3HAKOMHUTBCS C BO3MOXKHOCTBIO MPEICTABICHUS
JNEUCTBUTEIBLHOIO YMCIIa KAK OSCKOHEYHOM JIECITUIHON
JpoOH, IPUMEHSITh JIECSITUUHbIE TPUOTMKCHUS
pPalMOHAIIBHBIX U UPPALIMOHAIBHBIX YUCET.
N300paxkaTh NeliCTBUTEIbHBIE YNCTIA TOYKAMU
KOOPANHATHOM IPSMOM.

3anuchiBaTh, C)ABHUBATH U YIIOPSA0YMBATH
JIEUCTBUTEIIbHBIC YHCIIA.

BbInoIHATH, coOUYeTast yCTHBIE U TUCbMEHHBIE ITPUEMBI,
apudMeTuvecKue 1eiiCTBUS C PAlMOHAIBHBIMU YUCIIAMU;
HAXOJAUThb 3HAYCHUS CTENICHEU C LEIIBIMU MOKA3aTEIIIMU
Y KOPHEH; BBIYMUCJIATH 3HAYEHUS YNCIIOBBIX BHIPAKCHUMH.
IHosyyuTs mpeacraBjaeHue O 3HAYMMOCTH
JICCTBUTEIBHBIX YUCEI B MPAKTUYECKOMN AEATEIBHOCTH
YeJI0BEKa.

AHAJIU3MPOBATH M [1€J1aTh BbIBO/JbI O TOUHOCTH
MPUOIVHKEHUS ACHCTBUTEIILHOTO YK CTIa MPU PEIICHUN
3a/1a4.

OKpyriasTh JEHCTBUTEIIHHBIE YUCIIA, BHINIOJIHATH
NPUKHAKY PE3YJIbTaTa BBIYMCICHNUMN, OLEHKY 3HAUEHUI
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JIEUCTBUS

C ICVUCTBUTEIbHBIMU
YHCIIAMHU.
[TpubmxkenHoe
3HAUYE€HUE BEJIMYUHBI,
TOYHOCTD
PUOIKEHUS.
Okpyrienue yucesn.
[Ipukuaka u onieHka

YHCIJIOBBIX BBIPAXKECHU.
3HAKOMUTBCS C HCTOPHEi pa3BUTUS MaTEMATHKU

pe3yIbTaToOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JInnennoe ypaBuenue. | OcBamBaTh, 3alIOMHUHATH M IPUMEHATH rPauyecKue
YpaBHEHUS C OHOU Pemienune ypaBHeHuU, MeTOAbI IPU PEIICHUH YPABHEHUI, HEPABEHCTB U UX
[IEPEMEHHOU CBOZAIINXCSA CUCTEM.
K JINHEWHBIM. Pacno3naBars 1eible ¥ IpOOHBIE YPAaBHEHUS.
KBanparnoe Pewmiate JinHeHHbIE U KBaJpaTHbIC YPABHCHUS,
ypaBHeHue. Pemenne ypaBHEHUS, CBOJISLIMECS K HUM, ITPOCTEHIINE APOOHO-
YpaBHEHUH, palOHAIIbHBIE YPABHEHHS.
CBOAIIMXCS IIpensnarats BO3MOXHbBIE CTIOCOOBI PELICHHS TEKCTOBBIX
K KBaJIPATHBIM. 3a/1a4, 00CYKIaTh UX M PelIaTh TEKCTOBBIE 3a1a4U
bukBagpaTtHbie pa3HbIMHU CIIOCOOAMHU.
YPaBHEHUS. 3HAKOMUTBCS ¢ HCTOPUEN Pa3BUTUS MAaTEMAaTUKH
[Ipumeps! perenus

YPaBHEHUN TPETbEU
Y YETBEPTOU CTEIEHEN
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pas3IoKEHUEM
HA MHOXHUTEJIH.
Pemienue qpoOHo-
paIMOHAIBLHBIX
YPaBHEHUM.

Petienne TekCTOBBIX
3a/1a4 aire0panyecKkum
METOJIOM

YpaBHEHUS K HEPABEHCTBA.
CucrteMbl ypaBHEHUN

14

VYpaBHeHUE ¢ AByMs
IIEPEMEHHBIMU U €TO
rpaduxk.

Cucrema nByx
JIMHEVHBIX YPAaBHECHUN
C ABYMsI
NEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHHUM, OJTHO

13 KOTOPBIX JUHEUHOE,
a Ipyroe — BTOpou
CTETEeHH.
I'paduueckas
UHTEpIIpEeTALHS
CHUCTEMBI YPAaBHEHUN

C ABYMsI [IEPEMEHHBIMH.
Pemenne TekcToBBIX

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

Y CUCTEMBI JIBYX YPaBHEHHI, B KOTOPHIX OJJHO YpPaBHEHUE
HE SBJISICTCS TNHEHHBIM.

Hcnoan3oBatrh GyHKIMOHAIBHO-TpaQUUECKUE
IpeJICTaBICHUS JJisl pellieHUs] H UCCJIeJOBAHUS YPAaBHEHUI
U CHCTEM.

AHAJIM3MPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpanvyeckuM crocoOOM: NmepexoauTh OT CIOBECHOU
(GhOpPMYJIMPOBKH YCIIOBHS 3aJ]a4H K aJIreOpandecKor MOICITH
MyTE€M COCTaBJICHUSI CUCTEMbI YPaBHEHUI; peliaTh
COCTaBIICHHYIO CUCTEMY YPaBHCHU; HHTEPNPETHPOBATH
pe3yJbTar.

3HAKOMMTBCS C HCTOPHeH Pa3BUTHS MAaTEMATUKH
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3aJ1a4 ajareOpandecKum
crrocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaseHnctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOKCTBA. BoinosHaTh npeoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATh
JIuneiinbie JU1s1 TpeoOpa3oBaHusl CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3naBaTh TMHEHHBIE U KBAIPATHBIE HEPABEHCTBA.
C OZHOU ITIEPEMEHHOU Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX PELICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJJHON IIOJIyYEHHBIC PELICHUS.
IIEPEMEHHOU U UX MN300paxkaTh pelieHne HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHueE. Ha YKCJIIOBOM NPSAMOM, 3alIUCHIBATH PELIEHHUE C TOMOUIBIO
KBanparusie CHMBOIJIOB.
HEPABEHCTBA U UX Pemarsb KBaipaTHbIC HEPABEHCTBA, UCITONIB3YS
penieHue. rpaduyeckue NpeacTaBICHuUsI.
I'paduueckas OcBauBaTh ¥ IPUMEHATH HEPABEHCTBA IIPU PEILICHUH
MHTEPIPETALINS pPa3JIMYHBIX 33]1a4, B TOM YUCJIE PAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTHPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

byHkuus, ee rpaduk

u cBolicTBa. [lapabona,
KOOPJIMHATHI BEPIITHBI
napadoJibl, OCh

WJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
PacroJioKeHNe Ha KOOPAMHATHON TNIOCKOCTH TpadUuKoB

k
yukumii Buga: y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETPHUH MapadoIIbI.
I'paduku hysKImii:

y = kx,
y = kx + b,
k
y=_,
X
y = X,
y = X,
y =Vx,
y = |x|

y =%,y =Vx, y = |x| B 3aBHCHMOCTH OT 3HAUEHHII
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3naBaTth KBapaTHIHyIO QPYHKITHIO TI0 OpMYyIIE.
IIpuBoAUTH NPUMePBbI KBaIPATUYHBIX 3aBUCUMOCTEM
U3 peabHOU KU3HH, (PU3UKHU, TEOMETPHH.

BoisiBasiTH 1 0000111aTh 0COOEHHOCTH Tpaduka
KBaApaTHIHON QYHKIUK y = ax® + bx + c.

CTponth ¥ N300paxkaTh CXeMATHYECKHU rpaduKu
KBaJIPaTUYHBIX PYHKIUH, 3aJaHHBIX (popMyTiaMu BUa
y=ax’,y =ax’* + ¢,y = alx + p)*,y = ax*> + bx + c.
AHAJIU3UPOBATH M IPUMEHSITH CBOMCTBA N3YYCHHBIX
GYHKIHNA 71 MIX TTIOCTPOEHUS, B TOM YHCIIE C TIOMOIITHIO

U (POBBIX PECYPCOB

UucioBbie
IOCJIEJIOBATEILHOCTH

15

[TonsTHE YnCIOBOMN
NOCJIEA0BATEIBHOCTH.
3ananue
NOCJIEA0BATENBHOCTH
PEKYPPEHTHOU
dbopmyoit

1 GOpMYyJI0ii n-TO
YJIeHa.
Apudmerndeckas

U reoMeTpuyuecKas
IPOrPECCU.
PopmyJIbl 1-TO YIIEHA
apudMeTHuIeCcKon

OcBauBaTh U NPUMEHSATH UHJICKCHbIC 0003HAUCHMUSI,
CTPOMTH PeuYeBble BLICKA3bIBAHMS C UCTIOJb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C IOHATHEM
MOCJIEZI0BATEIHHOCTH.

AHaIU3UpoBaTh POPMYITY 1-TO UJICHA
MOCJIETIOBATEILHOCTH WIIH PEKYPPEHTHYIO (hopMyITy

U BBIYUCJIATH WICHBI TTOCIICIOBATEIFHOCTEH, 38 JaHHBIX
TUMU (HOpMyJIamMHu.

YcraHaBauBaTh 3aKOHOMEPHOCTb B TIOCTPOCHUU
MOCJIEIOBATEIILHOCTH, €CJIA BHITTUCAHBI TIEPBBIC HECKOJIBKO
ee YJICHOB.

Pacno3HaBaTh apupMETHIECKYIO K TEOMETPUICCKYIO
IIPOTPECCUU MPH Pa3HBIX CIIOCO0aX 3aaHUsl.
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U TEOMETPUYECKON
MPOTrPECCUI, CYMMBI
MIEPBbIX 71 YJICHOB.
N3o0pakeHue 4ieHoB
apupMeTUIeCcKon

Y TEOMETPUYECKOU
MIPOrpeCcCui TOUYKaMHU
Ha KOOPAWHATHOU
IJIOCKOCTH.
JInHenHbIN

Y SKCIIOHEH U AJIbHBIN
pocCT.

CI1oXHbIE TPOLEHTHI

Pemarsb 3a71auu ¢ UCOIB30BaHUEM (POPMYJI 1-TO WIEHA
apu(MeTHyecKoi U reOMeTPUUECKOM MPOrpeccuit, CyMMbI
NEPBBIX 7 YJICHOB.

N300paxaTh WieHbI 10CIEI0BATETLHOCTH TOUKAMHU

Ha KOOPJMHATHOW IMJIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl POLECCOB U SIBJICHUI

U3 peanbHON KNU3HU, WITIOCTPUPYIOIINE N3MEHEHUE

B apU(PMETUUECKOI MPOTrPECCUU, B FEOMETPUUECKON
MPOTPECCHUH; U300paKaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecKu.

PemaTh 3apaum, CBS3aHHbBIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTSIMHU, B TOM YHUCJIE 3a7a41 U3 peabHOI
’KU3HU C UCIIOJIb30BAaHUEM LU(POBBIX TEXHOJIOT Ul
(27IEKTPOHHBIX TA0IUL, TPAPUUECKOTO KaJbKYJISITOPA U T.11.).
PemaTe 3a1a4n Ha CI0KHBIE IPOLEHTHI, B TOM YHCIIE
3a/layy U3 peabHOW MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJIITOPA).

3HAKOMUTHCS ¢ MCTOPUEH Pa3BUTUS MAaTEMAaTUKHU

[ToBTOpEeHuUe, 0000IICHHE,
CUCTEMATH3alig 3HAHUM

18

Yucna 1 BEIUMCICHUS
(3amuck, CpaBHEHUE,
JICUCTBUS

C ICUCTBUTEIIbHBIMU
YHCJIaMH, YHCI0Bas
npsiMast; MPOIICHTHI,
OTHOIIICHUS,
MIPONOPLINH;

OnepupoBaTh NOHATHAMM: MHOXKECTBO, ITOJIMHOKECTBO,
orepaly HajJ MHOKECTBAMU; HCN0Jb30BaTh rpaduueckoe
MpeICTaBICHUE MHOKECTB IS OTIMCAHUS PEaTbHBIX
MIPOIIECCOB U SIBJICHUH, IPH PEIICHUN 33]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYyaJu3upoBaTh TEPMHUHOJIOTHIO U OCHOBHbIE
AeiicTBHS, CBSI3aHHbIE ¢ YMCJIAMHU: HATYpPaIbHOE YHUCIIO,
IPOCTOE U COCTAaBHOE YMCJIA, AETUMOCTh HaTyPaIbHBIX
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OKpYTJICHHUE,
pUOJIKEHUE,

OLICHKA; peIlICHHUE
TEKCTOBBIX 3a71a4

YUCEJI, IPU3HAKH ACIUMOCTH, LIEJI0€ YUCIIO, MOYJIb YHUCIIA,
OOBIKHOBEHHAS U JCCATUYHAS IPOOH, CTaHAAPTHBIN BH]I
quCcIiIa, apupMETUIECKUI KBaPATHBIA KOPEHb.
BbINOJIHATH AeCTBUSA, CPABHUBATH U YIIOPSAA0YHBATH

apupMeTUIECKUM YHCIIA, MPEACTABIIATH YACIA HA KOOPAUHATHOM MPSMOH,
CocoOoM) OKPYIJISITh YMCJIA; BHINOJHATH NPUKUAKY H OLIEHKY
pe3yJIbTaTa BEIYUCICHUM.
Pemath TekcTOBBIE 32/1a4M APUPMETHUECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, CoAepKalue MPOLEHTHI,
JI0JI, YaCTH, BbIpAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsl — PACCTOSHUE, LIEHA — KOJIMYECTBO — CTOMMOCTB,
00beM paboThl — BpeMsl — IPOU3BOAUTEIBLHOCTD TPYyAQ.
Pa30uparse peanbHble )KM3HEHHBIE CUTYaLUH,
(opmyIMpoBaTh UX Ha A3BIKE MATEMATUKH,
HAXOJUTH pELICHUE, IPUMEHSS] MATEMAaTUYECKHI ammapar,
HHTEPNPETHPOBATH PE3yJIbTaT
Anrebpanueckue OnepupoBaTh NOHATHAMM: CTENEHB C LEIBIM
BBIPAKECHUSA noKasatelieM, apu(pMeTrnieckuil KBaApaTHBIN KOPEHb,
(mpeobpazoBaHue MHOTOYJICH, ajnredpandeckas 1po0b, TOKIECTBO.
anreopanyecKux BbInOJHATH OCHOBHBIE 1€fICTBHUS: BBIIIOJHATH PACYETHI
BBIPAYKEHUM, no opmyrnam, mpeoOpa3oBbIBATH LIEINbIE, JPOOHO-
JOITYyCTUMBbIE palMOHAJIbHBIE BEIPAKEHUS U BBIPAXKEHUS C KOPHAMM,
3HAYEHU) peann30BbIBaTh PA3JI0KEHNE MHOTOWIEHA HA MHOXKHUTEIH,

B TOM YHCJI€ C UCTIOJIb30BaHUEM (HOPMYIT pa3HOCTU
KBaJ[paTOB M KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTh

68




®enepanpHas paboyasi mporpaMma

Maremaruka. 5—9 knacchl (6a30BbIN YPOBEHb)

JOTYCTUMBIE 3HAYEHUSI IEPEMEHHBIX JUIs1 JPOOHO-
pPalMOHAJIBHBIX BBIPAKEHUM, KOPHEN.

MopaeanpoBaTth ¢ MOMOIIBI0 (OpMYJ peasibHbIE TPOLECCHI
U SIBJICHUS

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

OnepupoBath NOHATUAMU: QYHKIHS, TpaduK QyHKIUH,
HYJIM (PYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKH BO3pacTaHus, yObIBaHUs, HAUOOJIbIIIEE

Y HaUMEHbILIEE 3Ha4€HUs (PYHKIINU.

AHaJIM3MPOBATH, CPABHUBATH, 00CYKAAaTh CBOICTBA
(GyHKUHNA, CTPOUTH UX TpadUKy.

OnepupoBaTb NOHATHAMU: IIPSIMAsi IPOIIOPLUOHAIBHOCTb,
oOpaTHasi IpOMOPLMOHATIBHOCTb, TMHEHHAs (DYHKIIMS,
KBaJpaTtuyHas QyHKIMs, mapadoia, runepooa.
HUcnonb3oBaTh rpapuku 1151 ONPEAECICHUS CBOWCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JIJISl pEILIEHUs 33]1a4 U3 APYyTHUX
y4eOHBIX MPEAMETOB U pPEaTbHOM KU3HU; MOAEJIMPOBATH

C MOMOIIIbIO rpaMKOB peabHbIE TPOLECCHI U SBJICHUS.
Bripaxkars popmyiamu 3aBUCUMOCTH MEXY BEJIMUNHAMU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

102
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX

HHOACHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH M3 OCHOBHBIX Pa3JEJOB MIKOJbHOM MATEMATUKH, UMEIOIINN
CBOCH IIeNIbI0 00ECTIeUUTh H3Y4YCHHE CBONCTB U pPa3MEpoOB (UTYp, MX OTHOILIECHUH
U B3aMMHOE PACIIOJOKEHHUE, ONMUPAETCA Ha JIOTMYECKYIO, JOKA3aTENbHYIO JIMHUIO.
[leHHOCTh W3y4YEHHS TEOMETPUUM HA YPOBHE OCHOBHOIO o0OImIero oOpa3oBaHUs
3aKJII0YAeTCS B TOM, YTO OOYYalOIIUWCS YYUTCA MPOBOJUTH JIOKA3aTEIbHbBIC
pacCcy X IeHus, CTPOUTHb JIOTMYECKHE YMO3AKJIIOYEHUs, JIOKa3blBaTh HCTUHHBIC
YTBEPKACHUSA U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJUTH PACCYXKICHUS
«OT TMPOTHBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKICHMUSI.

[lenbto M3ydeHUS] TEOMETPUU SBIACTCS HCIOJIb30BAHUE €€ KaK HHCTPYyMEHTa
MpU PEIICHUM KaK MaTeMaTUYECKUX, TaK W NPAKTUUYECKUX 3a7ad, BCTPEUAIOIINXCS
B peanbHOl xu3HU. OOyJaronuiics TOJDKEH HAYYUTHCS OMPEACNATh T€OMETPUUECKYIO
(burypy, OmuChIBaTh CIOBAaMHM YEPTEXK WJIM PUCYHOK, HAUTH IUIOLIAJL 3€MEIBHOTO
y4acTKa, pacCyuTaTh HEOOXOJIUMYIO JITMHY ONTOBOJIOKOHHOTO KaOessl win TpedyeMblie
pasmepsl rapaxa st aBTomMoOuis. [Ipu pemieHuu 3agad MpakTUYECKOTO XapakTepa
OOyYaroIIMIiCs Y4YUTCSI CTPOUTH MATEMATHUYECKHUE MOJIEIN PEATbHBIX KU3HEHHBIX
CUTYyalii, TPOBOAUTH BEIYMCIICHUS U OLIEHUBATH MOJTYYECHHBINA PE3yJIbTaT.

BaxxHo momuepKkuBaTh CBSI3M TEOMETPUM C JPYTUMU yUE€OHBIMU TIPEIMETaMH,
MOTHUBHUPOBATh HCIOJIL30BaTh OMNpPEACICHUS TE€OMETPUUYECKUX (UTYp U TOHSITHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOJTYYEHHBIX YMEHUN B (PU3HKE M TEXHUKE. DTHU CBS3U
HauOosee sIpKO BUAHBI B TeMax «BekTopb», « TpUTOHOMETpUUYECKHUE COOTHOIICHUS,
«Meton koopauHat» u «Teopema [Tudaropay.

VYyebnniii kypc «l'eomeTpusi» BKIIOUAET CIEAYIONIME OCHOBHBIC pa3fieiibl
conepxkanusi: «['eomerpudeckue QUTypsl U ©X CBOMCTBaY, «3MepeHne reoMeTpuIecKux
BEIIMUUHY», «JleKapTOBbl KOOpAMHATHI Ha TIJIOCKOCTW», «BekTtopel», «JIBuxkeHus
iockocTny, «IIpeobpazoBanust moI00MS.

OOmiee 4YKMCIO YAcOB, PEKOMEHJOBAaHHBIX Ui M3ydyeHUsi Y4yeOHOro Kypca
«I"eometpust», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJeni0), B 8 Kjacce —
68 yacoB (2 Jaca B HefieN0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).

COILEPKXAHUE OBYYEHUA
7 KIIACC

HauanbHbie nonsTus reomerpun. Touka, npsiMast, OTPE30K, Jdyd. YT0JI. BUabl yrios.
BeprukaneHbele M CMeXHbIE yribl. buccekrpuca yria. JlomaHas, MHOIOYIOJIbHUK.
ITapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPAMBIX.
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Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEeBOW cumMmeTpuu. I[Ipumepsi
CUMMETPHUH B OKPY’KAIOIIEM MHpE.

OCHOBHBIE NTOCTPOEHHUSI C TOMOILBIO LIUPKYJS U JMHEWKHU. TpeyronbHUK. BeicoTa,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TPEYroJbHUKA.

CBoiicTBa M NpHU3HAKH PAaBHOOEAPEHHOIrO TpeyrosibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoiicTBa M MNPU3HAKU MMAPAUIEABHBIX OpAMBIX. CyMMa YIJioB TPEyroJbHHKA.
BHemHue yrisl TpeyroyibHUKA.

IIpsmoyrosbHbIld  TpeyroiabHuK.  CBOWCTBO  MEAMAaHBl  NPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, NPOBEACHHOW K rurnoreHyse. [Ipu3Hakym paBeHCTBA INPSAMOYTOJIBHBIX
TPEYTOJILHUKOB. I IpsIMOYTrOJIbHBII TPEYTrOabHUK € yraoM B 30°.

HepaBencTBa B reomMeTpuu: HEPaBEHCTBO TPEYTOJBHHUKA, HEPABEHCTBO O [JIMHE
JIOMaHOM, TeopeMa 0 OO0JIbIIEM yTJie U OOJIbIIeH CTOPOHE TpeyroibHUKa. [leprnenaukymnsp
Y HaKJIOHHasl.

I'eomeTpuyeckoe MecTo ToO4YEeK. buccekTpuca yria U CepeJuHHbIN NEPIEHAUKYILAP
K OTpEe3Ky KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTb M KpYT, XOpJla U AUAMETP, UX CBOWCTBA. B3auMHOE pacmnosioKeHue
OKpY’)KHOCTH M mnpsMou. KacarenpHasg M cexkymas K OKPYKHOCTH. OKpy>KHOCTB,
BIIMCaHHAas B yroJl. BrincanHas U onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

YerpipexyronpHuku. Ilapamnenorpamm, €ro npu3Hakd M CBOMCTBA. YacTHbIE
CJIydau napajiesorpaMmMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), X MPU3HAKUA U CBOMCTBA.
Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBoWcTBa W mNpusHaku. [IpsMoyronbHas
Tpaneuus.

Merton ynBoenus meauansl. LlenTpanpHas cummerpust. Teopema @arneca u reopeMa
O MPOIMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue nuHUY TPEYTOIbHUKA U Tpaneunu. LIeHTp Macc TpeyroyibHHKA.

[logobue TpeyronbHUKOB, Ko3ppuuuent mnoxodus. IlpuzHaku mnogoOus
TpPeyrojabHUKOB. [I[puMeHeHne nogo0us Npu peleHNH MPaKTUYECKUX 3a/]1a4.

CpoiictBa 1iomageld reomerpudeckux Guryp. DopMmynbl IS TUIOMIAIH
TpPEYroJibHUKa, TNapajuienorpaMmma, pomba u Tpaneuuu. OTHOIIEHHE IUIIOLAAEH
MoA00HBIX (uUryp.

Bpruncnenne rmomane TPEYroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopembl Iludaropa mnpu pemieHUH
IIPAKTUYECKUX 3a/1a4.

CuHyCc, KOCHHYC, TaHI'€HC OCTpPOrO yIJIa NPSMOYTOJbHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpHUroHOMeTpuuecKue (DYHKUUHU YTIIOB
B 30°, 45° n 60°.
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BrnucanHble M LEHTpPaNbHBIE YIJIBI, YTOJ MEXKJIY KacaTelIbHOM U XOPAOH. YTJIbI
MEK]ly XOpJIaMH U CEKYLIUMHU. BrICaHHBIE 1 ONIMCaHHBIE YETHIPEXYTOJIbHUKN. B3auMHoe
pacnojoxeHue AByX OKpykHocTted. Kacanuwe oxpyxsocrteil. OOmue KacaTelbHbIe
K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrios ot 0 n1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYIIbI IPUBEICHUS.

Pemenue TtpeyronbHukoB. TeopeMa KOCHMHYCOB U Teopema CUHYCOB. Pemienue
NPaKTUYECKUX 33]1a4 C UCIIOIb30BAaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmoaodus. [logodue cOOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 MpOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEIAECHUU OTPE3KOB
CEKYIINX, TEOpEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOaysb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaluu
HaJ BekTopaMu. Pa3znokeHune BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopauuater  Bektopa. CKaJsipHOE  NPOU3BEACHHE  BEKTOPOB,  IPUMEHEHHE
IUTS1 HAXOKJICHHS! UIUH U YTJIOB.

JlekapTOBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUA MPSMOW M OKPYXHOCTHU
B KOOpJIMHATax, MEpPECEYeHUE OKPYKHOCTEH M MpsAMbIX. MeToa KOOpIWHAT U €T0
MIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. [[sTnHA OKpYKHOCTH. [ ' pagycHas u paaguaHHas mepa
yTJ1a, BBIYUCIIEHUE JUIMH OyT OKpYyKHOCcTel. [imomanp kpyra, ceKTopa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CUMMETpUU (Quryp (3JIeMEeHTapHbIe
npeacrapienus). [lapamnensubiii nepenoc. [loBopoT.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHBIC pE3ynbTaThl OCBOCHHS MPOrpaMMBbl Y4e€OHOTO Kypca K KOHITY
oOyueHus B 7 KJjacce.

Pacno3HnaBaTh M3yueHHBIE TreoMeTpuyeckue (UTyphl, ONMPEACNsITh WX B3aUMHOE
pacrojio)keHue, u300pakaTh T'€OMETPUYECKUE (UTYPHI, BBIIOJHITH  UYEPTEKHU
IO YCJIOBUKO 3anauyd. M3MepsATh JMHEWHBIE WM YIJIOBBIE BEIWYHUHBI. Pemars 3amaydu
HA BBIYHUCJIEHUE JJIMH OTPE3KOB U BEJIUYUH YTIJIOB.

[TpoBoauTh rpyOYIO OIIEHKY JTMHEHWHBIX U YTJIOBBIX BEJIMUUH MTPEAMETOB B peaIbHON
KU3HHU, Pa3MEpPOB TPUPOAHBIX OOBEKTOB. PasznmuuaTe pasmMepsl 3TUX OOBEKTOB
10 MOPSAAKY BEJIMYUHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tosnb30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOJIb30BaTh MPU3HAKU
Y CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB TIPH PEIICHUH 3a/a4.

72



DenepanpHas pabouas nmporpamma | Maremaruka. 5—-9 kiaccel (6a30BbIil YPOBEHB)

IIpoBoauTh JOTrMYECKHE PACCYKAEHUS C HCIOJIb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

Ilonp30BaThCAd  NpU3HAKAMU  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJIBHUKOB,
CBOWCTBOM MEAMAHbI, MPOBEACHHON K THUIOTEHY3€ MPSMOYIOJBHOTO TPEYrOJIbHUKA,
B PELICHUN F€OMETPUYECKHX 3a]ay.

OmnpenensiTh MapaieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 0Opasyer
¢ HUMHU cekymas. Onpenenars NapajuleIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOU MIPSAMOM.

Pemate 3aaun Ha KileTyaToO Oymare.

[IpoBOIUTH BHIUMCIECHUS U HAXOAUTh YUCIIOBBIE U OYKBEHHBIC 3HAUYCHMS YTIIOB
B TEOMETPHUYECKMX 3a/layax C HCIOIb30BAaHUEM CYMMBI VYIJIOB TPEYTrOJIbHUKOB
U MHOTOYTIOJBHUKOB, CBOWCTB YIJIOB, OOpa3oBaHHBIX MpPU MEPECEUCHUH ABYX
MapajiyIeIbHBIX NPSMBIX CEKYILIEH. PermaTe npakTuyecKkue 3a/1a4i Ha HaX0XKJICHUE YTIIIOB.

Biagers 1MOHATHEM TI'€OMETPUYECKOIO MECTa TOYEK. YMEThb OIpEeAcATh
OHMCCEKTPUCY yIia U CEPEAUHHBIN NEPIEHANKYJIISP K OTPE3KY KaK FTEOMETPUYECKHE MECTa
TOYEK.

@opMynupOBaTh ONPEACIEHUsS OKPYKHOCTM M Kpyra, XOpAbl W JuaMerpa
OKPYKHOCTH, TII0JIb30BaTbCsl MX CBOWCTBAMU. YMETh IMPUMEHSITH OTU CBOMCTBA
IIPU PELICHUU 3a/1a4.

BiiameTs nmoHsATHEM OIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIHUTh
ee ueHtp. Ilonb3oBaTbea ¢akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA
[IEPECEKAIOTCs B OJTHOM TOYKE, U O TOM, UYTO CEPEANHHBIE NIEPIIEHANUKYJIAPBI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAOTCsS B OJHOM TOUKE.

Bnagerp mnoHsATHEM KacaTelbHOM K OKPYXKHOCTH, TMOJIb30BaTbCSI TEOPEMOU
0 NEPIECHANKYJISPHOCTH KAcaTEJIbHOU U paJnyca, IPOBEICHHOTO K TOUKE KaCaHUs.

[Tonmp30BaThCS MPOCTEHUIIMMU T'€OMETPUUYECKMMU HEPABEHCTBAMM, MOHMMATh HX
MMPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE ITOCTPOCHUSA C IIOMOLIBIO LUPKYJIA
Y JIMHEUKU.

[IpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
oOyueHus B 8 Kjacce.

Pacrio3zHaBaTh OCHOBHBIE BUBI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTHI, IM0JIb30BATHCA
MX CBOMCTBaMU MPH PEIICHUU T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOWMCTBA TOYKHM MEPECEUCHUS] MEIUaH TPEYrojbHUKa (LIEHTpa Macc)
B PEIIICHUU 3a]1a4.

Bnagete moHsaTHEM CpelHEN JMHUM TPEYTrOJbHUKA U Tpareluy, NPUMEHSITh HX
CBOWMCTBA NpH peumieHnu reomerpuueckux 3anad. [losb3oBarteea teopemon daineca
U TEOPEMOM O NPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX ISl PELICHUS
NPAaKTUYECKUX 3a/1a4.
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[IpuMeHATh TpU3HAKKA TMOAO00US TPEYTOJIHLHUKOB B PEIICHHH TE€OMETPUYCCKUX
3a1ad.

[Tonmp3oBathess  Teopemoiri  [ludaropa  mnus  pemieHUs  TEOMETPUUYECKHX
U MpakTU4YecKkux 3a7ad. CTpOuTh MaTeMaTHYECKyI0 MOJENb B MPAKTUUECKUX 3a7ayax,
CaMOCTOSTENIbHO MPOBOJAUTH YEPTEK U HAXOAUTH COOTBETCTBYIOILIUE JJIUHBI.

BiiageTs NOHATUSAMU CUHYCa, KOCHHYCA U TAHT'€HCA OCTPOIO yIJia MPsIMOYTOJIBHOTO
TpeyroyibHuKa. [lonb30BaTbcsi ATUMHU MOHSATUSMU IS PEIICHUS MPAKTHYECKUX
3ajad.

Beraucnsate  (pa3audHBIME - CIOCOOAMH) TUIOMIAAL TPEYTOJbHUKA W TUTOMIAIH
MHOTOYTOJIbHBIX (pUryp (MOJB3yACh, TJIe HEOOXOAUMO, KalbKynsiTopoM). [IpumeHsars
MOJIYYCHHbIC YMEHUS B IPAKTUYECKUX 3a]adax.

Brnaners MoHATUSIMU BIUCAHHOTO W LIEHTPAIBHOTO YIJIa, UCIOJIB30BATh TEOPEMBI
O BIIMCAHHBIX YTIJIaX, YIJIAX MEXIY XOpJaMu (CEKYIIMMH) U YTJIe MEXIYy KacaTeIbHOU
Y XOpJIOM TP PEIICHUU T€OMETPUUECKHUX 3a]1a4.

Brnanerr mNOHATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSIThH CBONCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsTh MOTyYECHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMATUUECKUE MOJEIH
JUI  3aJa4  pEeAIbHOM JKM3HM U MPOBOAUTH COOTBETCTBYIOIIME BBIYUCIICHUS
C TMPUMEHEHHEM TI0JI00MS U TPUTOHOMETPUHU (IMOJIB3YSCh, TA€ HEOOXOAMMO,
KAJIbKYJIITOPOM).

[IpeameTHBIC pE3yabTAaTHl OCBOCHHUS TPOTPAaMMBI Yy4EeOHOTO Kypca K KOHILY
oOyueHus B 9 Kjacce.

3HaTh TPUTOHOMETPHUYECKHE (PYHKITMH OCTPHIX YTJIOB, HAXOAUTH C MX MOMOIIBIO
pa3IUYHBIC AJIEMEHTHI TPSIMOYTOJBLHOTO TPEYTOJIbHUKA («pelieHrue MPSIMOYTOIBHBIX
TPEYroJIbHUKOBY»). HaxomuTe (¢ TOMOIIBI0 KalbKYJISTOpa) HIUHBI U YIJIBI
JUTSI HeTaOJTMYHBIX 3HAYCHUH.

[Tonp3oBaThes  (popmMynaMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPHYCCKUM
TOXKIECTBOM  JIJIi HAXOXJCHHUS COOTHOIICHWA MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcronp30BaTh TEOpEeMBbl CHHYCOB M KOCHHYCOB JIJII HAXOXKICHUS Pa3IUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJHbHUKOBY), MPUMEHSTh UX MPU PEIICHUH
TCOMETPUYCCKUX 3aj1ad.

Brnagets moHsTHSAMU TIpeoOpa3oBaHUs IMOJ00US, COOTBETCTBEHHBIX 3JICMEHTOB
noo0HbIX Guryp. [lomb30BaThCsi CBOWCTBAMH TOIOOMS MMPOU3BOIBHBIX (PUTYDP, YMEThH
BBIYHCIIATH JJIMHBI U HAXOAUTH YTJIbI y IOI0OHBIX (puryp. [IpuMeHsATH CBOMCTBA TTOT00MS
B TPAKTUYECKUX 3aJavyaX. YMETh TMPUBOJUThL TMPUMEPHI MOAOOHBIX (UTYP
B OKPY’KaIOIIEM MHpE.

[Tonp30oBaThCA TEOpEeMaMH O TIPOU3BEACHHHM OTPE3KOB XOpJ, O TPOU3BEIACHHH
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.
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[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HMUECKUl CMBICI,
NPUMEHATh HMX B PEIICHUM TeOMETpUUYeCKUX U (usmueckux 3anay. [IpumeHAaTsb
CKAJISIPHOE MPOU3BEIAECHNE BEKTOPOB JJIsI HAXOXKIAEHUS UIMH U YIJIOB.

ITonb30BaTbCsd METOIOM KOOPAMHAT Ha IJIOCKOCTH, IIPUMEHATH €r0 B PELICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a4a4.

Brnaners MOHATUAMH IPABUJIBHOTO MHOTOYT'OJIbHUKA, JIMHBI OKPYXKHOCTH, JJIMHBI
IYTA OKPYKHOCTH M PaAMAaHHOM MEPHI yIJId, YMETh BBIYMCIATH IUIOIIAAb KPyra U €ro
qgacTer. [I[puMeHATh TOy4YEeHHbIE YMEHHUS B IIPAKTUYECKUX 3a/1a9aX.

Haxoauts ocu (W1 LEHTPB) CHUMMETPHUH (DUTYD, TPUMEHSTH ABUKEHUS INIOCKOCTH
B IIPOCTEUIINX CITyYasX.

IIpuMEHSATH MOIyYEHHBIE 3HAaHUS HA PAKTUKE — CTPOUTHh MaTeMaTHYECKUE MOJEIIN
JUIL  3aJa4  pEAbHOW JKU3HHM M IPOBOAUTH COOTBETCTBYIOIIME  BBIYHUCIICHUS
C TNpPUMEHEHUEM TNOoJ00Us U TPUTOHOMETPUYECKUX (YHKIHUM (IONIB3YysACh, TJE
HEO00XO0JIMMO, KAIBKYJISITOPOM).
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7 KIIACC
HaunmenoBanue paznena |KonuyecTBo OcHoBHOE OcHOBHBIE BUJIBI IEATEIHLHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB cojJiepKaHue
[Ipocrenine 14 IIpocreniue DopMyJIUPOBATH OCHOBHBIC IIOHATHUS U OIIPEICIICHUS.
reoMeTpuyecKkue GUrypsbl v r€OMETPUUYECKHE Pacno3naBaTthb H3ydeHHbIE TEOMETPUUECKUE (DUTYPHI,
UX cBoMCTBa. M3mepenue OOBEKTHI. onpeesiTh UX B3aUMHOE PACIIOI0KEHUE, BHINIOJHATH
reOMETPUYECKUX BEJIMUUH MHOroyroabHUK, YEPTEXK MO YCIOBUIO 3aJaUH.
JOMaHasl. IIpoBoauTH NpoCTEUIINE TOCTPOCHUS C TIOMOIIBIO HUPKYJIS
CwmexHble U Y IMHEUKH.
BEPTUKAJIbHBIE YTJIbI. N3mepsATh TMHEWHBIC U YTIIOBBIE BEJIMUMHBI TEOMETPUUECKUX
Pa6ora U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUITUMHU OmnpenessiTh «Ha IJ1a3» pa3Mepbl peasIbHbIX 00BEKTOB,
YepTeIKAMH. NMPOBOAMTH IPyOyYIO OLICHKY UX Pa3MEPOB.
N3mepenne muHeHpIX | Pematsh 3a1aun HA BEIYUCIICHUE JJIMH OTPE3KOB U BEJIMYHH

Y YTJIOBBIX BEJIMYUH,
BBIYHCIICHHE OTPE3KOB
U yTJIOB

YTJIOB.

Pemiars 3a1aum Ha B3aMMHOE PACIIOJIOKEHHE
Tr€OMETPUYECKUX (QUTyp.

IIpoBoauTH KIaCCU(PUKALMIO YTIIOB, BBIYUCIATH
JIMHEWHBIC U YTJIOBBIE BEJIMYMHBI, IPOBOAUTH
HE0OXOIMMbIE JOKa3aTeNbHbIE PACCYkKICHHUS.
3HAKOMUTHCS ¢ HCTOPUEN Pa3BUTHUS TEOMETPUN

TpeyrosbHUKN

22

ITonsiTHE O paBHBIX
TPEyrOJIbHUKAX

Pacno3naBaTh mapbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX
yepTexax (C yka3aHHeM IMPU3HAKOB).
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U TIEPBUYHbBIC
MIPEICTaBICHUS

O paBHBIX (PUTypax.
Tpu npusHaka
paBeHCTBa
TPEYTrOJIbHUKOB.
[Ipu3naku
paBeHCTBA
TIPSIMOYTOJTBHBIX
TPEYTOJIHHUKOB.
CBOIICTBO MEIMAHBI
MPSIMOYTOJIBHOTO
TPEYTroJbHUKA,
MIPOBEICHHOU

K TUTIOTCHY3E.
PaBHOGEnpeHHbBIC

¥ PaBHOCTOPOHHHUE
TPEYTOJbHUKHU.

IIpu3Haku u cBOMCTBA

paBHOOEPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtra

B T€OMETPHH.
IIpssMOyTONIBHBIN

TPEYTOJIBHHUK C YIJIOM

B 30°

BbIBoaMTH Ciie1CTBUS (PAaBEHCTB COOTBETCTBYIOLIUX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
P®opMyIMPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYT'OJILHOTO, PABHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbBHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO MEPIICHINKYIISIpa
OTpE3Ka; IEPUMETPA TPEYTOJIbHUKA.

®opMyIMpPOBaTh CBOKCTBA U MPU3HAKU PAaBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTpouTsb YepTexu, pelaTh 3a1a4M C IOMOIIbIO
HAXOKJECHUS PaBHBIX TPEYTOJILHUKOB.

IIpumMeHsATH NpU3HAKHA PABEHCTBA PSMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3a/1a4ax.

Hcnoan3oBath HU(pOBEIE pECYpPCHI AJIS1 HCCIIEI0BAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTBCS ¢ HCTOPUEN Pa3BUTHUS TEOMETPUN
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[TapajuiensHbIE IPSMBIE, 14 [TapamnenpHble @®opMyIMPOBaTh MOHATHE [1APAJUICIBHBIX IPSIMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA IIpsIMBIE, UX CBOMCTBA. HAXOAMTH ITPAKTUYECKUE IPUMEPBI.
Hakpecr nexaiuue, H3yuaTth cBOICTBA yIiI0B, 00pa30BaHHBIX MTPH MEPECCUCHUH
COOTBETCTBEHHBIE NapaJuIeIbHBIX IPSIMBIX CEKYLIEH.
U OZTHOCTOPOHHUE IIpoBoauTh 10Ka3aTEILCTBA M1APATUICIIBHOCTH IBYX
YTJIbl, 0Opa30BaHHBIE IPSIMBIX C TIOMOIIBIO YTJIOB, 00pPa30BaHHBIX MU MEPECECUCHUN
IIpU [IEPECCYCHUN ATUX NPSIMBIX TPETbEU HPSIMOM.
IapajuIeIbHBIX BeI4HCasiTh CyMMY YIUIOB TPEYTOJIBHUKA U MHOTOYTOJIbBHUKA.
NPSMBIX CEKYLIEH). HaxoauTsh 4nciioBble 1 OYKBEHHbIE 3HAUECHHSI YTIJIOB
IIpusHak B TEOMETPUYECKHUX 3a7a4ax C UCIIOJIb30BAHUEM TEOPEM
MapaJuIEIbHOCTH O CYMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
IIPSAMBIX Yepe3 3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN
PaBEHCTBO PACCTOSHUM
OT TOYEK OJTHOMN
MPSAMOM 1O BTOPOM
IPSAMOM.
CyMmma yrioB
TPEYTOJIbHUKA.
Bnennue yrisl
TPEYrOJIbHUKA
OKpyXHOCTb U KPYT. 14 OKpyX)HOCTb, XOpJ1a DopMyJIHPOBATH OIIPEAEIEHUs: OKPYKHOCTH, XOPIbI,
['eomerpuyeckue U JUAMETP UX JIMaMEeTPa U KacaTeJIbHOM K OKPYKHOCTH.
[TOCTPOCHUSA CBOKCTBA. N3yuarh ux CBOMCTBA, IPU3HAKU, CTPOUTDH YEPTEXKHU.
Kacarenpnas HccaenoBarhb, B TOM YHCIIE UCOJIB3YH HUPPOBBIE
K OKPY’KHOCTH. pecypcehI: OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP
OKpY>KHOCTb, OKPY’KHOCTH, BIMCAaHHOM B YI'OJI; PABEHCTBO OTPE3KOB
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BIIMCaHHAs B yTOJL.
[Tonsitue o 'MT,
MIPUMEHEHUE

B 3aJ1a4ax.
buccekrpuca

Y CEpEIMHHBIN
TIEPIICHIUKYJISIP

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

B TPEYTOJIbHUK.
IIpocrenimue

3a/1a4n

Ha IOCTPOEHHUE

KACaTeJIbHBIX.
HUcnoab3oBatb MeToa I'MT miis nokasarenbcTBa TeOpemM

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

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

Pemiatbs OCHOBHBIE 3a1a4U HA MOCTPOEHME: YIJia, PABHOTO
JAHHOMY; CEpEIMHHOIO IEPIEHANKYIISIpa JaHHOTO OTPE3KA;
IIPSAAMOU, IPOXOJAILEH Yepe3 TaHHYIO TOUKY

U TIEPICHAUKYJISIPHON TaHHON TIPSIMOiL; OUCCEKTPUCHI
JTAHHOTO YIJIA; TPEYTOJIBHUKOB IO Pa3JIMYHBIM JJIEMEHTAM.
3HAKOMUTBCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU

[ToBTOpEeHue, 00001IeHNE 4 IToBTOpEHNUE PemiaThb 3a1aum Ha MOBTOPEHNE, UILTIOCTPUPYIOILINE CBSA3U
3HAHUUN 1 0000111eH1E MEXY Pa3IuYHbIMU YaCTSIMH Kypca
OCHOBHBIX IOHATHH
1 METOJIOB Kypca
7 xnacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KVIACC
Haumenosanue paznena | KommyecTso OcHoBHOE OCHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIINXCS
(TemnI) Kypca 4acoB cojJiepKaHue

YeTbIpeXyroJbHUKU 12 [Tapannenorpamm, ero | M300paxkaTb U HAXOAUTH HA YEPTEKAX
MPU3HAKHU U CBOWMCTBA. | YETHIPEXYTOJIBHUKU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YactHble cnyyan DopMyIMPOBATh ONPeEAEICHHUsI: TapAILJIEIOrpaMma,
IapajuIeIorpaMMoB IpsIMOYTOJIbHHUKA, poMOa, KBaJpara, Tparneuuu, paBHOOOKOM
(IpAMOYTOJIbHUK, TpaIeuny, MPAMOYTOJIbHOUN TpaIleIuu.
poMO, KBajpar), Ux Jloka3bIBATh M MCNOJIB30BATH NIPU PEeLICHUH 32124
IIPU3HAKH U CBOWMCTBA. | NPHU3HAKU M CBOMCTBA: IIapajlIeIOrpaMma,
Tpanenus. IpsIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tpareuuu, paBHOOOKOH
PaBHoOOKas Tpaneuuu, NpsiMOyTrOJIbHON Tpaneuu.
U MIPSIMOYTOJIbHAS IIpuMeHsATL MeTOA YIBOCHUS MEINAHbI TPEYTOJIbHUKA.
TpaneLuu. Hcnoan3oBath 1UppoBbIE PECYPCHI I UCCAEAOBAHUS
Meton yaBoeHust CBOMCTB M3y4aeMbIX (GUTYD.
MENaHBbI. 3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUS T€OMETPUN
I{enTpasnbHas
CUMMETpUS

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

0 MPONOPLUUOHATBHBIX U Teopema C UCIIOIB30BaHue TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MoJ0O0HbBIC
TPEYTOJIbHUKHU

O IIPOTIOPIIMOHATIBHBIX
OTpe3Kax.

Cpennsig TuHUSA
TPEYrOJIbHUKA.
Tpaneuns, ee cpeauss

0 MPOMOPIUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IPONIOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10KA3AaTENBCTBO TOTO, YTO MEAUAHBI
TPEYTrOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUYKE, U HAXOAUTh
CBSI3b C LIECHTPOM MAaCC, HAXOAUTh OTHOIIEHHE, B KOTOPOM
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JIVHUSL. MEJUaHBbI JEJSTCS TOYKON UX IEPECCUCHMUS.
[IponopuroHanbHbIE Haxoauthb nmo1o6HbIE TPEYTOJIBHIUKH Ha TOTOBBIX YEPTEXKAX
OTPE3KH. C YKa3aHHEM COOTBETCTBYIOLIUX MTPU3HAKOB MOI00US.
[enTp macc Pemathb 3aga4u Ha 110100HBIE TPEYTOJIBHUKHU C TOMOLIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEIIbHOTO TOCTPOEHUS YEPTEXKEN U HAXOKIACHUS
[TomoOHBbIE OJI00HBIX TPEYTOJIBbHUKOB.
TPEYTrOJIbHUKHU. IIpoBoauTh 10KA3aTENBCTBA C UCIIOJIBb30BAHUEM
Tpu npusHaka IPU3HAKOB MOA00US.
nosoous Jloka3bIBaTh TpU NPHU3HAKA I0100US TPEYTOJIBHUKOB.
TPEYTrOJIBbHUKOB. IIpuMeHsATH MOTyYEHHbIE 3HAHUS [IPU PEILECHNUN
[Ipumenenue F€OMETPUYECKUX U MPAKTUUECKUX 3a/au.
nosoous 3HAKOMHUTBCS C HCTOPHEl pa3BUTUS TEOMETPHUH
MPU pEeLICHUU
MPaKTUYECKUX 3a/1a4
[Tmomane. Haxoxnenue 14 CaolicTBa IUIOMIAIEH OgBJaseBaTh NEPBUYHBIMH MPECTABIEHUAMEU 00 0011ICH
IJIOIAJEH TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpUH IIJI0MAIU (MEphI), (POPMYJTUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (PUTYP. buryp. IUIOLIAM, BBISCHITH UX HATJISIIHBIA CMBICIL.
[Tnomaau nogoO6HbIX puryp DopMybl BeiBoauTh (hopMyIIbI TUIONIAAN TApAJIEIOrpaMma,
JUTSL TUTOLIAAM TPEyroJbHHUKA, TPAneuu U3 GopMyJIbl IUIOLIAAN
TPEYTOJIbHUKA, IpsIMOYTOJIbHUKA (KBaJpata).
napajuiesiorpamma, BbIBOAUTH (OPMYJIBI IIOMIAAH BBITYKIOTO
Tpaneuny. YEThIPEXYTOJIbHUKA Yepe3 AUArOHaIN U Yol MEXKIy HUMHU.
Boruncnenue HaxoauTs rutoniaau Gpuryp, n300pa’keHHbBIX Ha KJIETYATOM

TUTOIIAIEN CIIOKHBIX

buryp.

Oymare, HCNoJIb30BaTh pazoueHue GUTyphl HA YaCTH
U JOCTparBaHUE.
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[Tnomanu puryp

Ha KJIeT4aToi Oymare.
[Tnomany momoOHBIX
uryp.

3agaun

C IPaKTHYECKUM
COJIEp>KaHUEM.
Pemenue 3anau

C TIOMOIITBIO0 METO/1a

Pa30oupaTh npuMepbI UCTIOJIH30BAHUS BCIOMOTaTEIbHOM
TUTOLIAAM JIJIsl PEIICHUsI TeOMETPUUECKHUX 3a/1au.
HaxoauTp miomaay mogo0HbIX GUTyp.

BbI4ncJAITh IUI0IIA/IA Pa3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3agaum Ha III0MIA/1b C TPAKTUYECKUM
COJIEp’KaHuEM

BCIIOMOTaTEJIbHOU
IJI0IAIN

Teopema [ludaropa 10 Teopema [Tudaropa, Joxka3biBaTh TeopeMy [ludaropa, ucnoanzoBarh ce

Y Hayaja TPUTOHOMETPUU €€ MPUMEHECHHUE. B IPAKTUYECKUX BBIYUCIICHUSX.
Onpenenenne DopMyJTHPOBATH ONIPEAEICHUS TPUTOHOMETPUYECKUX
TPUTOHOMETPUYECKUX | (PYHKUHUN OCTPOTO YIJia, MPOBEPSTh UX KOPPEKTHOCTb.
GbyHKIUH OCTpOro BbIBOAMTH TPUTOHOMETPUUECKUE COOTHOLICHUS
yIJIa IPSIMOYT'OJIBHOTO | B IPSIMOYTOJIBHOM TPEYTOJbHUKE.
TPEYTOJIbHHUKA, HccaenoBaTb COOTHONIEHUS MEXKY CTOPOHAMHU
TPUTOHOMETPUYECKHE | B MPAMOYTOJIBHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°;
COOTHOLLIEHUS 30° u 60°.
B IPSIMOYTOJIbHOM Hcnoan3oBath GopMyIibl TPUBEIEHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPHUUYECKOE TOKIECTBO I HAXOXKICHUSA
OcHoBHOE COOTHOIICHUHN MEXIY TPUTOHOMETPUIECKUMU (QYHKITASIMHU
TPUTOHOMETPUYECKOE | PA3IUYHBIX OCTPBIX YIJIOB.
TOJIECTBO IIpuMeHA T TOTy4YEeHHBIE 3HAHUS Y YMEHHUS TPU PEIICHUN

NPaKTUYECKUX 3a]a4.
3HAKOMHUTBCS C HCTOPHE pa3BUTUS TEOMETPHUH
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YTIbl B OKPY’KHOCTH.
BriucanHbie 1 ONTUCaHHbBIC
YETHIPEXYTOJIbHUKHU.
KacarenbHbie

K OKpy>kHOCTH. Kacanue
OKPYKHOCTEN

13

Bnucannslie

Y LICHTPAJIbHBIC
YIJIBI, YTOJI
MEK]TY
KacaTeJIbHOU

Y XOPIIOH.

Yriasl MeXay
XOopaamMu

Y CEKYILUMU.
Bnucannsie

1 OIIMCAHHBIC
YETBIPEXYTOJIIbHUKH,
WX MIPU3HAKHU

1 CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIpY PELICHUU
F€OMETPUUYECKUX
3ajad4.

BzaumHoe
PaCIONOKEHUE
JIBYX OKPY>KHOCTEH,
oO1e
KacaTellbHbIC.
Kacanue
OKPYXXHOCTEHN

®opMyJIMPOBATH OCHOBHBIE OIIPEICICHHUS], CBI3aHHBIC

C yIrJlaMu B Kpyre (BIMCAHHBIN Yo, LEHTPAJIbHBIA yroi).
HaxoauTp BIHCaHHbBIE YTJIbl, OMUPAIOIIKNECS HA OJTHY AYTY,
BBIYHUCJATH YIJIbI C TIOMOIIBIO0 TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBHOM YTJIE.

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

Hcnoab30BaTh 3TH CBOICTBA U TPU3HAKY MPU PELLICHUN
3aja4
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[ToBTOpEHME, 0000IICHUE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, MILTIOCTPUPYIOIIHNE CBSI3U
3HAHUH OCHOBHBIX MOHATHM U | MEKIY Pa3IMUHBIMH YaCTSIMH Kypca
METOJIOB KypCOB
7 1 8 KJ1accoB,
000011IeH1E 3HAHUH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC
Haumenosanue paznena | KommuecTtso OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYArOIINXCS
(TemnbI) Kypca 4JacoB coJiepKaHue

Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPeEAeIeHUS TPUTOHOMETPUIECKHUX

KOCHHYCOB U CUHYCOB. TPUTOHOMETPUYECKHUX | (DYHKIMH TYIBIX U MIPSMBIX yTJIOB.

PeleHne TpeyroJbHUKOB ¢byHukimit yriaos ot 0° | BeIBOAUTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
1m0 180°. ®opmyiibl (c pazxnycoM OIMCAaHHOW OKPYKHOCTH).
NPUBEIECHMNS. BbiBoaUTH GOpMYJIbI HJISI BLIYMCICHHUS IJIOIIAACH
TeopeMa KOCHUHYCOB, C HCIMOJIB30BAHUEM TECOPEM TPUTOHOMETPUHA ((I)OpMyJ'Ia
TeopeMa CHHYCOB. IJIOIIAIA TPEYTOJIBHUKA YEPE3 IBE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, (popMyJa IIIOMIAJAN YEThIPEXYTOJIbHUKA YEPE3 €ro
TPEYTrOJIbHUKOB. AWuaroHajin v yroj MCxay HI/IMI/I)
I[IpakTHueckoe Pemats TpeyroJibHUKHU.
TpUMEHEHNE Pemarh npakTryecKkue 3a1auu, CBOISIINAECS
JI0Ka3aHHBIX TEOPEM K HaXOXKJEHUIO PA3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

[TpeoOpazoBanue noaoous. 10 [TonsiTne OcBauBaTh NOHSITHE TPEOOPA30OBAHUS OJOOMS.

Metpuueckue
COOTHOLICHUS
B OKPY’KHOCTHU

0 mpeoOpa3oBaHUU
I10JI00Ms.
COOTBETCTBEHHBIC
2JIEMEHTHI ITOTOOHBIX
duryp.

Teopema

0 TIPOM3BEICHUH
OTPE3KOB XOP/I,
Teopema

HccaenoBath OTHOILIEHHUE JIMHEWUHBIX 3JIEMEHTOB (PUTYP
py peoOpa3oBaHUM MO00MUS.

Haxoauth npumepsl 10100Ms B OKpYKarolen
JICUCTBUTEIILHOCTH.

BbIBOAMTH METPUUECKUE COOTHOIICHUS MEXKy OTPE3KaMu
XOP/I, CEKYIIUX U KacaTeIbHbIX C UCIIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJI0OHBIX TPEYTOJILHUKOB.

Pemats reomeTpruyueckue 3a1auy U 3aJ1a4d U3 PEaIbHON
YKWU3HU C UCIIOIb30BaHUEM MOJJOOHBIX TPEYTOJILHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare
KacaTeJIbHOM.
[Ipumenenue

B pELICHUU
FEOMETPUUYECKUX
3aJ1a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CJIOKEHHUE
Y BBIUUTAHUE
BEKTOPOB,
YMHOXKEHHUE BEKTOPA
Ha YMCJIO.
DuznuecKui

Y TEOMETPUYECKHI
CMBICJI BEKTOPOB.
Paznoxxenue 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 onpeneseHls CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA HA YUCJIO, HCCJIe10BATh
F€OMETPUYECKUI U (PU3UUECKHI CMBICIBI 3TUX ONEpaIuil.
Pemiatb reomMeTpu4ecKue 3a1a4u ¢ UCIIOIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoab3oBaTh CKaIsipHOE MMPOU3BEACHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

Boryucasitb CcyMMy, pa3HOCTb U CKJIIPHOE IPOU3BEACHNE
BEKTOPOB B KOOpJMHATAaX.

IIpuMeHsATh CKaIPHOE IPOU3BEACHUE ISl HAXOKACHUS
JUIMH U YTJIOB
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MIPUMEHEHUE
TS HAX OXKJICHUS
JUTMH U YTJIOB.
Pemenne 3amau

C IIOMOIIBIO BEKTOPOB.
[IpumeHneHune BEKTOpOB

JUTSI peTICHUS 3a/1a4
buzuku

JlekapTOBBI KOOPIMHATHI
Ha IUIOCKOCTH

JlekapToBBI
KOOPJUHATHI TOYEK
Ha MJIOCKOCTH.

YpaBHEHUE NPAMOU.

YpaBHenue
OKPYKHOCTH.
Koopaunatel Touex
NIEPECEUECHUS
OKPYXHOCTHU

Y MIPSIMOM.

Meton koopauHaT
IpU pelICHUU
re€OMETPUYECKHUX

3aJa4d, IPaKTHYCCKHUX

3a7a4

OcBauBaTh NOHATHE IPIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, IE€KapTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHHE IPSIMON U OKPYKHOCTH.
BolaeasiTh MOTHBIN KBAIPaT I HAXO0KICHUS LIEHTPa

U paJinyca OKPYHOCTH I10 €€ YPaBHEHHUIO.

PemaTe 3a7a41 Ha HAXOXKACHUE TOYEK

HepeceveHust MPSAMbIX U OKPY>KHOCTEN C MOMOIIbIO METO1a
KOOpJMHAT.

Hcnoab3oBaTh CBOMCTBA YII0BOro KO3 puuueHTa npsMon
IIPYU PELIEHUU 3a]1a4, JIJIsl ONPEIEIICHHS PaCIIONOKEHUS
IIPSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEIICHUU

F€OMETPUYECKHUX U MPAKTUYECKUX 3a]a4,

JUTSl TOCTPOSHUS] MATEMATUYECKUX MOJIENeH

peanbHbIX 3a7a4 («METOJI KOOPAUHATY).

IMoab30BaThCst 17151 MOCTPOCHUSI M UCCIIEOBAHUMN
U(POBBIMHU PECYPCAMH.

3HAKOMHUTBCS 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.
Pannannas mepa
yTia.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONPEACICHUE TPABUIIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.
IHosb30BaThLCS TOHATUEM JITTUHBI OKPYKHOCTH, BBEJICHHBIM
C IOMOIIBIO NMPABUIIbHBIX MHOTOYTOJIbHUKOB, ONPeleJIATh
YUCJIO T, IJIMHY AYTU U PAJUAHHYIO MEPY yIJIA.
IIpoBoauTH MEpexoa OT paiaHHON MEPHI yIiia

K IPaJlyCHOM U Ha0OOPOT.

OnpeneasiTh IIOIIAb Kpyra.

BoiBoauTh GopMy.Jibl (B rpayCHON U paluaHHON Mepe)
JUTSL IJTAH YT, TUTOIIA/IE CEKTOPOB U CETMEHTOB.
BoruucasaTs miomnaau Gpuryp, BKIOYAIOIUX AIEMEHTHI
OKPYXKHOCTH (Kpyra).

Haxoauthb miomaam B 3aJ1a4ax peaabHON KU3HU

JIBM>KEHUS TTTIOCKOCTH

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

MIpY PEIICHUM 3a7a4

Pa30uparte npuMepbl, WUTFOCTPUPYIOIIUE TOHATUS
JBUKCHUS.

DopMyJTHPOBATH ONPEAECIEHUS TAPAJUIEITBHOTO IEPEHOCA,
IIOBOPOTA U OCEBOW CUMMETPHHU.

BbIBOAMTH MX CBOVICTBA, HAXOAMTH HETIOIBH)KHbBIE
TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUN ITPOCTEUILINX
Puryp.

IIpuMeHsaTh napasenbHbli IEPEHOC U CUMMETPUIO
IPU pPEIICHUU TeOMETPUUECKUX 3a/1au (pa3oupaTh
IPUMEPBHI).

Hcnoan30BaTh 17151 TIOCTPOECHUS U KCCIICIOBAHUI
U POBbIE PECYPCHI
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[ToBTOpEHue, 00001ICHHE,
cHCTEMaTH3aIs 3HaHUH

[ToBTOpEHUE
OCHOBHBIX IOHSATUI

1 METOJOB KYpPCOB
7-9 Kaccos,
000011IEHE

Y CUCTEMATU3alUs
3HaHuil. [Ipocreimmue
FEOMETPUUYECKUE
burypsl u ux
cBoiicTBa. I3mepenue
FEOMETPUUYECKHUX
BEJINYNH.
TpeyroiapHUKHU.
[TapannensHbie

Y IEPIICHIUKYISIPHBIE
IIpsIMBIE.
OKpY»XHOCTB U KpYT.
I'eomeTpuueckue
MMOCTPOCHUS. YTJIbI

B OKPYXHOCTH.
Bniucannsie

Y OTNIMCaHHbIE
OKPY>KHOCTH
MHOT'OYT'OJIbHUKOB.
[Ipsamas

1 OKPYXHOCTb.

OnepupoBath NoHATUSIMU: (DUTYpa, TOUKA, TIpsIMAsi, YTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUHN
TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OHMCCeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPaJUIEIOrPaMM,
poMO, IPSIMOYTOJIBHUK, KBaIpaT, TPaIelus; OKPY>KHOCTb,
KacaTelbHas, PABEHCTBO U T01001Me GuUryp,
TPEYTrOJIbHUKOB; MapaJUIeIbHOCTh U NEPIEHIUKYISIPHOCTD
IIPSIMBIX, YTOJI MEXY PSIMBIMHA, CAMMETPHSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHME, BEJIMYMHA YIJIa,
IJIOIIA/b, IEPUMETD.

HUcnoab3oBathb GopmyJibl: IIEpUMETPA U TLIOLIAIN
MHOT'OYTOJIBHUKOB, JNIMHBI OKPY>KHOCTH U IIOIAU KpyTa,
00beMa MPSIMOYTOJIBHOTO MapaieJenunesa.
OnepupoBaTb NOHATUAMU: TIPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCNOJIb30BATh 3TH ITOHATHUS

JUISL TIPEJICTABIICHHS JAHHBIX U PEIIEHUs 3a]1a4, B TOM YUCJIE
U3 IPyTUX YYEOHBIX MPEIMETOB.

PemaTes 3ag1a4u Ha TOBTOPEHUE OCHOBHBIX IOHSITHUN,
WJUTIOCTPALMIO CBSI3€M MEXIY Pa3IMYHBIMU YaCTSIMU Kypca.
BoiOupaTh MeTOx 1711 peuieHus 3aJa4H.

PemaTh 3a1a4m 13 NOBCETHEBHOM KU3HU
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YeTbIpexXyroJIbHUKH.
Bniucannsie

Y OTIMCaHHBIE
YEeThIPEXYTOJIbHUKH.
Teopema ITudaropa
Y Hayajia
TPUTOHOMETPHH.
Pemenue oOmux
TPEYTOJIbHUKOB.
[IpaBuibHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.

JBmwxenus. [Togobue.

Cummertpust.
[Tmomans.
Brruncienune
orontane. [ momaan
MoI00HBIX GUTYP.
JlexapToBbl
KOOPANHATHI

Ha MJIOCKOCTH.
Bexropsl

Ha IUIOCKOCTH

OBUIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

68
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OEJEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1IM(POBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTb, KaK C TOUKHU 3PEHUS MPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIU
B 00pa3oBaHNM, HEOOXOIMMOM KaXJI0My dYeloBeKy. Bospacraer umcio mpodeccui,
Opy OBJAJCHUM KOTOPBIMH TpeOyeTcs Xopoiuas 0a3oBas MOATOTOBKA B 00JacTH
BEPOSTHOCTH M CTAaTUCTUKH, TaKas MOATOTOBKA Ba)KHA JUIS MPOJOJKEHUS 00pa3oBaHus
U JIJI YCIEIIHON PO eCcCHOHANbHON Kaphephl.

Kasxip1i1 4esnnoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A i OOOCHOBAaHHOTO TPHUHATUS PEIICHUS B YCJIOBHUSX HEIOCTAaTKa
UM 130bITKa WH(OpMaMM HEOOXOJUMO B TOM 4YHCIE XOpouio chHOPMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBIIIUICHHUE.

NmenHo mo3ToMy OCTpOo BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH y OOYyHAIOIIUXCS
(YyHKIMOHATBHYI0 T'PaMOTHOCTB, BKJIIOYAIONIYI0 B ce0si B KaueCcTBE HEOThEMIIEMOM
COCTABJISIIOIIEH YMEHHE BOCIPUHUMATh U KPUTHUYECKH aHAIU3UPOBATH MH(POPMAIIUIO,
MPEICTAaBICHHYIO B Pa3jMYHbIX (JOpPMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peaJIbHBIX MPOIECCOB M 3aBUCHUMOCTEH, MPOU3BOJUTH IMPOCTEHIINE BEPOSTHOCTHBIE
pacueTsl.

3HAaKOMCTBO B Y4Y€OHOM Kypc€ C OCHOBHBIMH NpHHIMIAMU cOopa, aHamu3a
U TIPEACTABJIICHUS] JAHHBIX M3 Pa3IUYHBIX chep KU3HM OOIIecCTBa M TOCYAapCTBa
npuoOm@aer oO0ydalluxcs K OOIIeCTBEHHbIM HHTepecaM. l3ydeHue OCHOB
KOMOWHATOPUKU pPa3BUBACT HABBIKM OpraHU3alMKM TIepedopa W ToJcYeTa YHcIia
BapHaHTOB, B TOM YHCJE B MPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBAaMHU TEOPUHU
rpadoB co3gaer mareMaTudeckuil GyHIaMeHT s (GopMHpOBaHHS KOMIETCHIIUN
B oOnactu WHGOPMATHKKA W TUEGPOBBIX TeXHOJOrWH. [Ipy H3ydyeHUHM CTATUCTUKH
U BEPOSATHOCTU 00O0TAIIAIOTCS MPEICTABICHUs 00YJaIOIMNUXCs O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCIeN0BaHusA, (OPMUPYETCS TOHUMAHUE POJIM CTATUCTHKU Kak
WMCTOYHUKA COIMAIBLHO 3HAYMMON WHGPOpMAIMM ¥ 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIJICHHS.

B cooTBeTcTBUUM ¢ AaHHBIMH LIEISMH B CTPYKTYpe MPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCT U CTaTUCTHKA» OCHOBHOI'O 00111ero 00pa30BaHUs BbIIEICHBI CIEIYIOIINE
cofiepkaTenbHO-MeToanueckne JuHun: «lIpeacTaBieHrne MaHHBIX W OMUCATENbHAsS
CTaTUCTHKa», «BeposTHOCTBY, «I7IeMEHTh KOMOWHATOPHUKW», «BBEICHHE B TEOPHIO
rpadoBy.

Copepxanne ymHuu «lIpencTaBieHne NaHHBIX M OINMWCATENbHAs CTATHCTUKA»
CIIY’KUT OCHOBOW 1Jisi (pOpMUPOBAHMS HABBIKOB pabOTHl ¢ WMH(OpMAIUEH: OT UYTEHUS
U HHTEpHpeTanuu wuHOpManmu, NpPEACTaBICHHOW B TaOnHMIaX, Ha JAMarpaMMax
u rpadukax, 10 cOopa, TPEICTaBICHHUS M aHaiIM3a JaHHBIX C HCIIOJIb30BAHUEM
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CTaTHUCTUYECKUX XapaKTEepPUCTUK CpPEeIHUX M paccenBaHus. PaboTas ¢ JgaHHBIMH,
oOydJaronyecsi yd4aTcsi CUMTBIBaTh M HHTEPIPETHUPOBATH JaHHBIC, BBIIBUTATH,
apryMEHTHUPOBATh U KPUTHUKOBATH MIPOCTEHIIINE TUIIOTE3bI, PA3MBIILISATH HAJl (DaKTOpaMH,
BBI3BIBAIOIIMMH HW3MEHYMBOCTh, W OLIEHHBATh HMX BIHSAHUE HA PAcCMaTpUBACMBIE
BEJIMYMHBI U ITPOLIECCHI.

NHTynTHBHOE TMpPEACTAaBICHUE O CIy4YalHOW HW3MEHYMBOCTH, HWCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAECHUWUA CTaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW ISl U3Y4YECHUS
TEOPHH BEPOATHOCTEN. boNbIlloe 3HaYEHNE UMEIOT MMPAKTHYECKUE 3aJaHusl, B YACTHOCTH
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOATHOCTH BBOJUTCA KaK Mepa MpaBAonofo0us CIy4aitHOro COObITHSI.
[Tpu n3ydenun yaeGHOro Kypca 00yJaromuecs 3HaKOMSTCS ¢ MMPOCTEHIIIMMH METOaMH
BBIYMCJICHUSI BEPOSITHOCTEH B CIIy4alHBIX 5SKCIEPUMEHTaX C pPaBHOBO3MOKHBIMU
AJIEMEHTApHBIMU HMCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMU, IIO3BOJISIOIIMMH CTaBUTh
U pemiath 0osee CIoXKHbIE 3a1a4d. B yueOHbIi Kypc BXOAST Ha4aJIbHbIE IIPE/ICTABICHUS
O CIIy4allHbIX BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYarolUXCs
C MHOXKECTBAMH M OCHOBHBIMU OIEpPALMSIMUA HaJ MHOMXECTBAMH, PACCMATPUBAIOTCS
MpUMEpPBl MPUMEHEHHUs Ui PEIICHUs 3a/ad, a TakKe HCIOJIb30BaHUA B JPYTUX
MaTeMaTUYECKHUX KypcaxX U y4eOHBIX NMpeaAMeTax.

B 7-9 xnaccax uzy4aercst yueOHbI Kypc « BeposiTHOCTh U CTATUCTUKA», B KOTOPBIN
BXomAT paszaensl: «lIpencraBieHue [aHHBIX W ONUCATEIbHAsl CTATUCTUKAY,
«BeposTHOCTBY, «D11eMEeHThl KOMOMHATOPUKWY», «BBenenue B Teoputo rpadony.

OO0miee YMCIO YacoB, PEKOMEHIOBAHHBIX JJisi HM3y4eHHs Y4eOHOro Kypca
«BeposiTHOCTh M cTaTtucTHKa», — 102 daca: B 7 knacce — 34 yaca (1 yac B Hemelnwo),
B 8 kiacce — 34 yaca (1 gac B Hepento), B 9 kiacce — 34 yaca (1 gac B Hezeno).

COILEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBneHure NaHHBIX B BUAE TaONMI, auarpamm, rpapukoB. 3aroyiHEHHUE
Ta0HI], YTCHHE W MOCTPOCHUE AHarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpauKkoB peasbHBIX mporeccoB. M3prnedenne uHopmanuu W3 guarpamm
U TaOJIMII, CTIOJIb30BaHNE U UHTEPIPETALUs JAHHBIX.

OnucarenpHasi CTaTHCTUKA: cpeaHee apudmernyeckoe, MeauaHa, pasMax,
HauOoJIbIlIee U HAMMEHbIIIEe 3HaUYeHUS Habopa YUCIIOBBIX JaHHbBIX. [IpuMepsl ciryuaiiHoi
M3MEHYHUBOCTH.

Crny4daliHbI{ SKCTIEPUMEHT (OMBIT) U ciydaiiHoe coObITHE. BeposTHOCTH U yacToTa.
Pousib ManoBepoOsTHBIX U MPAKTUUECKH JTOCTOBEPHBIX COOBITHI B MPUPOE U B OOIIECTBE.
MoHeTa u urpanapHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepmmna, pedbpo. Crenensb BepuuHbl. Uncio pedbep u cymmapHasi CTereHb
BepivH. [IpencraBnenue o csiznoct rpada. Lenu u nuknsl. [yt B rpagax. O6xon
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rpada (sinepoB myTh). [IpencraBnenue o6 opueHTUpoBaHHOM rpade. Pemenne 3amau
C IOMOIIBIO TPpadoB.

8 KVIACC

[IpencraBneHne JaHHBIX B BUAE TaOIUII, JUarpamm, rpadukos.

MHO0X€ECTBO, 3JIEMEHT MHOKECTBA, MIOJAMHOXKECTBO. Onepalny HaJi MHOKECTBaAMHU:
o0ObeuHEHNE, TepeceueHue, aononHeHre. CBOWCTBA oONepaluii HaJ MHOKECTBaMMU:
NIEPEMECTUTENIBHOE, COUETATENBHOE, PaCIpeIeTUTENbHOE, BKIIIOUEHUs. Mcroap30Banue
rpa@uyeckoro MpPEICTaBICHUS MHOXECTB [JIi ONHCAaHUS pEalbHBIX IPOLIECCOB
U SIBJICHUH, IIPU PELICHUU 3a/1a4.

N3mepenne paccemBaHus JaHHbBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHUE
YHUCJIOBBIX HA0OPOB. JlnarpamMma pacceuBaHusl.

DneMeHTapHble COOBITHS ciydailHOro omnbiTa. CiydaitHeie coObITHs. BeposTHOCTH
coOBbITUNA. ONBITBI C PaBHOBO3MOKHBIMHM 3JIEMEHTapHbIMU COObITHSIMH. CiaydailHbIN
BbIOOp. CBs3b MEXAY MAJIOBEPOSTHBIMH U MPAKTUYECKH JOCTOBEPHBIMH COOBITHUSMU
B [IPUPO/IE, OOIIECTBE U HAYKE.

JlepeBo. CBONMCTBa NIEPEBBEB: €AUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSYEH
BEPILUMHBI, CBSI3b MEXAY YMCIOM BEpUIMH M yucioM pedep. [lpaBuno ymHOMXKEHHS.
Pemienue 3amau ¢ momoiibio rpados.

[IpotuBonosnoxueie coObiTus. Juarpamma Oiinepa. O0beIuHEHNE U TIEpECEUEHHE
coObiTuii. HecoBmecTtHbie coObiTus. DoOpmyna CIOXKEHHS BEpPOSITHOCTEH. Y cCIoBHas
BeposiTHOCTh. [IpaBuiio  ymHoxenusi. HezaBucumble coOwitus. IlpencraBinenue
JKCIIEpUMEHTAa B BHJE JepeBa. PemieHne 3a1ad Ha HaXO0XACHHE BEPOSTHOCTEN
C IIOMOIIIBIO JIEPEBa CIIyYaHOI0 SKCIEPUMEHTA, AuarpaMm Diliepa.

9 KJIACC

[IpeacraBnenrie MaHHBIX B BHUJE TAOIUIl, AHArpamMm, rpauKoB, WHTEPHPETALIUS
JTaHHBIX. YTeHHe U OCTpOoeHUE TabuIl, 1uarpamm, rpauKoB MO PEaIbHBIM JaHHBIM.

IlepecranoBku u Qakropuan. CodeTaHuss M YUCIO codeTaHUU. TpeyroJibHUK
ITackans. Pemenue 3ama4 ¢ UCIoab30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckass BeposTHOCTb. CriydaiiHbIi BBIOOp TOYKM U3 (QUTYPHI
HA IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucneitanne. Yenex m Heygauya. Cepusi ucnbITaHu 10 nepBoro ycmexa. Cepust
ucneiTanuii bepuymiu. BepostHocTr coObITHil B cepun ucnibiTanuii bepuyu.

CnydailHasg BeJIMYMHA W paCIpelelieHHE BEpOSATHOCTEW. Maremarnueckoe
OXuJaHue u aucnepcus. [Ipumepsl MaTeMaTH4eCKOro OXKUJIAHUS KaK TEOPETHUYECKOTO
CPEIHEr0 3HAYECHUS BEIIMYUHBI. MaTeMaTUueCKOe OKUIAHUE U JUCIEPCHUS CIIyYalHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCTIBITAaHUN bepHyImm».

[TonsiTue 0 3aKoHE OONBITNX UKcel. M3MepeHne BepoITHOCTEN ¢ TOMOIIBIO YacTOT.
Ponp 1 3HaUYeHME 3aK0HA OONBIINX YHUCEIT B PUPOJIC U OOIIECTBE.
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HPEIMETHBIE PE3YJIBTATBI

[IpeameTHbIE pE3yJbTAaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHIY
oOyueHus B 7 Kiacce.

Yutate wuH(pOpMaIMio, TNPEACTaBICHHYI0 B Ta0OiauIax, Ha JIUarpaMmax,
IPEACTaBIISATh JaHHBIC B BU/IE TAOJHII, CTPOUTH TUArpaMMbl (CTOJIOMKOBBIC (CTOJI0OUYATHIC)
Y KPYTOBBIE) 10 MAacCHBaM 3HAYEHUMU.

OnuchIBaTh U UHTEPIPETUPOBATH PeaTbHBIC YMCIOBBIC JaHHBIC, MPEACTABICHHBIC
B TaONMMIaX, HA AUarpaMMax, rpadukax.

Hcnonp30Bath 11 OMUCAHUS JAHHBIX CTATHCTHYCCKUE XapaKTEPUCTUKH: CpEIaHEe
apupMeTnyecKoe, MeInana, HanboJIblllee U HaMMEHbIIIEe 3HAYCHUS, pa3Max.

NmeTh nipesicTaBieHre O CIIy9aifHOM N3MEHYMBOCTH Ha IPUMEpaXx 1eH, PU3NYECKUX
BEIIMYMH, AHTPOIIOMETPUYECCKUX IAaHHBIX, UMETh MPEACTABICHHE O CTATUCTUYCCKOMN
YCTOMYHUBOCTH.

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS MPOrpaMMbl Y4YEOHOro Kypca K KOHILY
oOyueHus B 8 kiacce.

N3Bnekats u npeoOpa3oBeIBaTh UHPOPMAIMIO, TPEICTABICHHYIO B BUJIE TaOJIMII,
auarpamm, rpauKoB, MPEJICTABIATh JaHHBIE B BUJIE€ Ta0JMII, JUarpamMmm, rpaukoB.

OnuceIBaTh TaHHBIE C MOMOILBIO CTATUCTUYECKUX MTOKA3aTENEN: CPETHUX 3HAYCHU
¥ Mep pacceuBaHus (pa3max, JUCTIEPCHs U CTaHIaPTHOE OTKIOHEHUE).

Haxonuth 4acTOTHI YHCIIOBBIX 3HAYEHUH M YAaCTOTHI COOBITHN, B TOM YHCIIC
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUIA.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHI B OIBITaX, 3HAs BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonb3oBarh rpaduyeckue MOJACIU: JEpPeBO CIYYaHOTO HJKCIEPUMEHTA,
qyarpamMMbl DWiiepa, YMcioBas mpsmast.

OnepupoBaTh MOHATHUSIMU: MHOXECTBO, MOAMHOKECTBO, BBINOJHATH OIEpPALUU
HaJl MHOXXECTBaMU: 00bEeIMHEHUE, TIepeceYeHue, JOMOTHECHUE, TEPEUUCTATh DJIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBAa MHOYKECTB.

Ucnonb3oBath rpaduyeckoe MPeACTaBICHUE MHOXKECTB U CBS3ed MEXIy HUMHU
JUIsSL OMMCAHMS MPOLECCOB U SIBJICHUW, B TOM YHUCJE MPU PEIICHUM 3aaad U3 APYTUxX
Y4EOHBIX MPEMETOB U KYPCOB.

[IpeameTHbIe pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4E€OHOro Kypca K KOHILY
oOyueHus B 9 kiacce.

N3Bnekate u mpeoOpa3oBbIBaTh MHGOPMAIHMIO, MPEICTABICHHYIO B Pa3JIMYHbIX
MCTOYHMKAX B BHUAE TaONuWIl, auarpamm, TpaduKoB, MPEACTABIATH JaHHBIC B BHIE
TaOJuII, JUarpamMm, rpauKoB.
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Pemarp 3amauM  OpraHuM30BaHHBIM  TNEepeOOpPOM  BapHMAHTOB, a  TaKxke
C UCIOJIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcenonp30BaTh ONMMCaTENbHBIE XAPAKTEPUCTUKH U1 MACCUBOB YHCIJIOBBIX JTaHHBIX,
B TOM YHCJIE CPEAHUE 3HAUCHUS U MEPBI pACCEUBAHMSL.

Haxonuth 4acToThl 3HAYE€HUW W YACTOTHI COOBITHUS, B TOM YHCIE TOJIB3YAChH
pe3yibTaTaMu MPOBEJICHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonutb BepOsSITHOCTH CIy4alHBIX COOBITUN B M3yUYEHHBIX ONBITAX, B TOM YHCIIE
B OIbITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPUSIX HCHBITAHUN
J10 TIEPBOTO yCIeXa, B CEPUAX UCIBITAHUN bepHyIun.

HNmeTh npencTaBiieHUE O CIIy4aiiHOM BEJIMYMHE U O PACIPEACICHUN BEPOATHOCTEH.

NmeTrs mpencTaBieHMEe O 3aKOHE OOJNBIIMX YHCENl Kak O IMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHOH M3MEHYMBOCTH U O POJM 3aKOHA OOJBIIHUX YHUCEN
B IPUPOJIE U OOILIECTBE.
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7 KIIACC
HaunmenoBanue paznena |KomuuecTBo OCHOBHOE coJIep>)KaHKE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIINXCS
(TemnI) Kypca 4acoB
[IpencraBienne JaHHBIX 7 IIpencraBnenue JaHHBIX OcBauBaTh CIoco0bI MPEACTaBICHUSA

B TaOnuuax. [Ipaktuueckue
BBIYHCJICHHSI TIO TAOJTUIHBIM
na"HHeIM. 3BaedyeHne

U MHTEpIpeTaIus
TaOJIMYHBIX JTAHHBIX.
[Ipaktrueckas padboTa
«Ta0muiey.

['pacuueckoe
MPEICTABJICHUE TAHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamM. UreHue u
MOCTPOEHUE THArPaMM.
[Tpumeps! nemorpaduaeckux
JIarpamm.

[IpakTrueckas pabora
«JlmarpaMmbI»

CTaTUCTUYECKUX JaHHBIX M YUCIOBBIX MaCCUBOB
C MOMOILBIO TAOJIUIL ¥ IUAarpPaMM C UCIIOJIb30BAHUEM
aKTyaJIbHbIX U Ba)XXHBIX JAHHBIX (JeMorpaduueckue
JAHHBIE, TPOU3BOACTBO MPOMBIIIJIEHHOM

Y CEJIbCKOXO35IMCTBEHHOW MPOIYKIUH,
OOLIECTBEHHBIE U IPUPOAHBIE SBICHMUS).

N3yuyaTh MeTOABI pabOTHI C TAOJTUYHBIMU

U rpayuuecKUMU MpeICTaBICHUSIMH JaHHbBIX

C TIOMOLIBIO IU(PPOBBIX PECYPCOB B X0J1€
IPaKTUYECKUX padOT

OnucaresapHasg CTAaTUCTUKA

Yucnossie HaOophl. CpenHee
apupMeTHIeCcKoe.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
HEHTpaJbHON TeHACHIIMU (Mepa [IEHTpa), B TOM YHCIIe
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MQIH/IaHa YU CJIOBOI'O Ha60pa.

VY cTOMYUBOCTh MEIUAHBI.
[TpakTiueckas padorta
«Cpennue 3HaUCHUSY.
Haubonblee 1 HauMeHbIIIEE

3Ha4YCHHA YU CJIOBOI'O Ha60pa.

Pasmax

cpenHee apuPpMeTHIeCKOe, MeaHa.

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

Pemiats 3apaumn.

HM3yyars CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPaKTUYECKUX PadOoT.

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

PemaTh 3a1a4u Ha BBIOOp crioco0a onmucaHus
JAHHBIX B COOTBETCTBHUU C MPUPOAON TaHHBIX

Y LEJISIMU UCCIIEAOBAaHUS

CnyyaiiHasi UBMEHYUBOCTD

Cny4aitHast ”3BMEHYHBOCTh
(mpumepsr). Yactora
3HAYEHHI B MaCCHBE
JNaHHbIX. [ pynmupoBka.
I'ucrorpammel.
[IpakTruueckas padbota
«CnyyaiiHast ©'3MEHYHBOCTbY

OcBauBaThb NOHATHSA: YACTOTA 3HAUEHUI B MAaCCUBE
JAHHBIX, TPYNIUPOBKA JIaHHBIX, THCTOTPaMMa.
CTpouTth 1 aHAJN3UPOBATH TUCTOTPAMMBI,
NMOAOUPATH MOIXOIAIINN 1IAr TPYHNITHPOBKHU.
OcBauBaTthb rpaguueckue npeAcTaBICHUs Pa3HbIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM UHCIIE

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

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencrasienue 3amaun

¢ momorkko rpada. Crenenp
(BaJIEHTHOCTD) BEPIIUHEI.
Yucno pebep u cymmapHas

OcBauBath noHsiTusi: rpad, BepuirHa rpada, pedpo
rpada, cTerneHb (BaJ€HTHOCTh BEPIINHBI), IIEMb

U IUKJL.

OcBauBaTh NOHSITUSA: TTYTh B Tpade, SUIEPOB MyTh,
00xop rpada, OpMEeHTUPOBAHHBIHN rpad.

97




®enepanpHas paboyasi mporpaMma

Maremaruka. 5—9 knacchl (6a30BbIN YPOBEHb)

cTeneHb BepiuH. Lenb

u uki. [1yTs B rpade.
[IpencraBieHue 0 CBA3HOCTH
rpada. O6xox rpada
(2iis1IEpOB MyTH).
IIpencrasienue

00 OpHEHTUPOBAHHBIX

rpagax

PemaTh 3a1a4u Ha MOMCK CYMMBI CTEIIEHEN BEPIIMH
rpada, Ha MoucK 00xo/1a rpada, Ha MOUCK MyTei

B OPHEHTHUPOBAHHBIX Tpadax.

OcBauBaTh CIOCOOBI ITPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, FTeOMETPUU, TEOPUH BEPOSTHOCTEH, IPYTHX
MPEIMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBI,
ANIEKTpUYECKUE 1eNH, (PYHKIIMOHAIIbHBIE
COOTBETCTBHS) Ha MpUMeEpax

BeposiTHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHS

City4ailHbIil ONBIT

U ClIy4ailHoe cOOBITHE.
BeposaTtHOCTh M yacToTa
coObITHsi. Poib
MaJIOBEPOSITHBIX

U TTPAKTUYECKH JTOCTOBEPHBIX
COOBITHH B IPUPOJIC

u B obmiectBe. MoHeTa

U UTpaJIbHAsl KOCTh B TCOPHH
BEPOSITHOCTEM.
[IpakTrueckas pabora
«YacToTa BhIMaICHUS OpIIay

OcBauBaTh NOHATHSA: CITYYATHBII ONIBIT

U CIIy4ailHO€ COOBITHE, MAJIOBEPOSITHOE

Y IPAKTUYECKU JOCTOBEPHOE COOBITHE.

M3yuaTh 3Ha4MMOCTh MaJIOBEPOSITHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPaAxX
(aBapuM, HECYACTHBIE CITy4YaH, 3al1UTa IEPCOHAIBHON
uHpopMaIuy, rnepeaaya J1aHHbIX).

N3y4yaTh posib KIIACCUYECKUX BEPOSITHOCTHBIX
Mojieniel (MOHETa, urpajibHas KOCTh) B TEOPUU
BEPOSITHOCTEM.

HaOuronath U M3y4aTh 4YacTOTY COOBITHI B MPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C MOMOIIbIO HU(POBBIX
PECYpPCOB, B X0OJI€ TPAKTUUYECKON pabOThI

O060011eHme,
CUCTEMATH3allMA 3SHAHUH

IIpencraBneHune NaHHBIX.
OmnucarenpHast CTAaTUCTHKA.
BeposATtHOCTS CilydaliHOTO
COOBITHS

[HoBTOPSATH M3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUH.

Pemars 3a7a4u Ha PEACTABICHUE U ONIUCAHUE
JIAHHBIX C IIOMOIIBIO U3YYEHHBIX XapAKTEPUCTHUK.
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OO0cy:xaaTh NpuMepbI CIYIANHBIX COOBITHIH,
MaJIOBEPOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX
CIIy4aiiHbIX COOBITUM, UX POJIU B IPUPOJIE U KUZHU
YEJI0BeKa

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

34
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8 KIIACC
HaumenoBanue pazaena |KommuectBo OcHOBHOE coziepKaHNE OcHOBHBIE BHJIBI JEATETHHOCTH O0YJaIOIINXCS
(Temsl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBiienrie TaHHBIX. IHoBTOPATH N3YUEHHOE U BHICTPAUBATH CUCTEMY
7 xnmacca OnucarenbHasi CTATUCTHKA. 3HAHUMU.

Cny4aitHass U3MEHUYHUBOCTb.
CpenHue 4rcioBoro Habopa.
Crnyuaiinbie COOBITHSI.
BeposTHOCTH M 4aCTOTHI.
Knaccuueckne monenu
TEOPUU BEPOSTHOCTEN:
MOHETa 1 UTpajibHasi KOCTh

Pemiats 3aqa4m Ha IPEACTABICHUE U ONIMCAHUE
JTAHHBIX C TIOMOIIBIO U3YYECHHBIX XapAKTEPUCTHK.
Pemiarh 3a1a4u Ha IpeICTaBICHUE TPYIIIIUPOBAHHBIX
JTAHHBIX U ONMCAHUE CIy4YalHOW N3MEHUYUBOCTH.
Pemiats 3aga4m Ha ONpPEAEIECHUE YACTOTHI
CIIy4ailHbIX COOBITUI, 00CYKIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHH, MAJIOBEPOSITHBIX

Y MPAKTUYECKHU TOCTOBEPHBIX CIIyHYailHBIX COOBITHM,
UX POJIY B IIPUPOJE U )KU3HU YEIIOBEKA

Onepanuu

OnucarenbHas CTATUCTHKA. 4 Otknonenus. ucnepcus OcBauBaTh NOHATHSA: TUCIIEPCUS U CTAHIAPTHOE
PaccenBanue naHHbIX YKCIIOBOTO Habopa. OTKJIOHEHUE, UCIIOIb30BaTh ITH XAPAKTEPUCTUKHU
CraHgapTHOE OTKIIOHEHUE JUISL OIIMCAHUsI PACCEUBAHMS TaHHBIX.
YHICIOBOTO HAabopa. BoiaBurath runoresbl 00 OTCYTCTBUM UM HATMYUU
Jlnarpammebl paccenBaHus CBSI3U 110 JUarpamMMaM pacCeUBaHUs.
CrpouTs AriarpaMMbl pacCEMBaHUs 110 UMEIOIIMMCS
JTAHHBIM, B TOM YHMCJIE C TOMOIIBIO KOMIIBIOTEPA
MHoxecTBa 4 MHOXecTBO, MIOAMHOXKECTBO. | OcBaMBAaTh MOHATHS: MHOXKECTBO, DJIEMEHT

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

CaoiicTBa onepanuit

HaJI MHOYKECTBAMHU:
NEPEMECTUTEIBHOE,
COYETaTeNbHOE,
pacrpeaeauTenbHoE,
BKJTFOUCHHSI.

['padmueckoe
npeACTaBICHHE

MHOECTB

BbInoHATH Onepanuu HaJ MHOKECTBAMHU:
oObeIMHEHNE, IEpeceUeHre, TONOTHEHHE.
Hcnoab30BaTh CBOICTBA: IEPEMECTUTENBHOE,
coueTaTeIbHOe, paclpeAeIUTENIbHOE, BKIIIOUCHHUS.
Hcnoab3oBaTh rpaduueckoe npeacTaBieHue
MHO>KECTB IIPH ONMCAHUU PEAIbHBIX MPOLECCOB

U SIBJIICHUH, NIPU PEIICHUU 331a4 U3 JPYTUX Y4eOHbIX
MPEIMETOB U KypPCOB

BepoATHOCTB City4aliHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnyqaitnbie cOOBITHS.
biaronpusrcrByromue
AJIEMEHTapPHBIE COOBITHUSI.
BepositHOCTH COOBITHIA.
OMnbITHI C PABHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMH.
CayyaitHblii BEIOOD.
[Ipaktrueckas pabota
«OTBITHI

C PaBHOBO3MO>XHBIMH
AJIIeMEHTapHBIMU
COOBITUSIMID

OcBauBaTh MOHSTHSI: DJICMECHTAPHOE COOBITHE,
CITy4yaiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIONIUX AJIEMEHTAPHBIX COOBITUI,
PABHOBO3MOXKHBIE 3JIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN
COOBITHH 11O BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIIy4alHOIO OIbITA.

Pemars 3a1aum Ha BBIYKUCIIEHUE BEPOSATHOCTEN
COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU
9JIEMEHTAPHBIMU COOBITHUSIMH, B TOM YHCIIC

C ITIOMOII[BI0 KOMITBIOTEPA.

IIpoBoaAMTH U U3y4YaTh ONBITHI

C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU
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(C HCTIOJB30BAHUEM MOHET, UTPAJIbHBIX KOCTEH,
JIPYTUX MOJIEJIEN) B X0/1€ IPAKTUYECKOM padOThI

Brenenue B Teopuro rpados

Hepeso. CBoiicTBa nepena:
CIMHCTBEHHOCTH ITYTH,
CYIIICCTBOBAHHE BHCSIUCH
BEPIINHBI, CBSI3b MEKITY
YHCJIOM BEPIITMH W YHUCIIOM
pebep. [IpaBuno ymMHOXKeHUs

OcBanBaTh NOHATHA: IEPEBO Kak Tpad 6e3 nuKia,
BHCsIYasi BEpIIMHA (JIUCT), BETBb JIEPEBA, MyTh

B JIEPEBE, AMAMETP JIEPEBA.

N3yuarth cBOMCTBA AepeBa: CYLIECTBOBAHNUE BUCAUYEH
BEPILMHBI, €UHCTBEHHOCTh ITyTH MEXY IBYMS
BEPILIMHAMM, CBSA3b MEXK/Yy YUCIOM BEPIINH U YUCIOM
peoep.

PemiaTh 3a1a4m Ha NOUCK U MEPEUUCIIEHUE ITyTEU

B JIEpPEBE, OIPEICIICHUE YUCIIa BEPIIUH I pedep

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

C IPUMEHEHHUEM TTPaBUJia YMHOKEHUS

Crny4daitHble COOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Jnarpamma Ounepa.
OO0beauHeHue U repeceueHne
coObrTiii. HecoBmecTHbIC
coObITusi. Dopmyiia
CJIOKEHHUSI BEPOATHOCTEM.
[IpaBuiio yMHOXEHUSA
BEPOSATHOCTEM.

VYciioBHasA BEPOSITHOCTb.
HeszaBucumeie coObITHS.
[IpencraBnenue

OcBanBaTh NOHSATHS: B3aNMHO ITPOTHBOTIOIOKHBIE
COOBITHUSI, OTIEpallUK HAJl COOBITUSIMU, OOBETMHEHNE
U TiepeceueHue CoObITHH, TuarpamMma Diisiepa
(Diimepa—BeHHa), COBMECTHBIEC M1 HECOBMECTHBIC
COOBITHSL.

N3yuaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHUS
JBYX COOBITHH ((hOPMYITBI CIIOKEHUS BEPOSITHOCTEN ).
Pemarts 3aga4um, B TOM 4KcClie TEKCTOBBIC 3a1a4H
Ha OTpe/ielIeHIEe BEPOATHOCTENH OO BEUHEHUS U
repeceueHusi COOBITUI ¢ TTOMOIIBIO YHCIIOBOM
MPSIMOM, TMarpaMm Ditnepa, GOpMYJIbl CIIOKEHUS
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1b)

CIIy4aHOT'O DKCTIEPUMEHTA
B BHJIC JIepeBa

BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIO YMHOKECHUS
BEPOSATHOCTEN, YCIIOBHASI BEPOATHOCTD, HE3aBUCHUMBbIEC
COOBITHSI IEPEBO CIYYANHOTO OMbBITA.

N3yuaTsb cBoiicTBa (OnpeenieHrs) He3aBUCUMbIX
COOBITUH.

PemiaTh 3a1a4um Ha ONIPEICIICHUE U UCITOJI30BAHHUE
HE3aBUCUMBIX COOBITUH.

Pemiate 3a1a4M Ha IOMCK BEPOSATHOCTEH, B TOM
YUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CJIy4aiHOI'O OIIbITA

O0o0011eHue,
CUCTEMATH3AIIU 3HAHUU

[IpencraBieHne TaHHBIX.
OnucarenbHasi CTATHCTHKA.
['padri. BepositHOCTH
CITy4aliHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IToBTOPSATH N3YYEHHOE U BLICTPAMBATH CUCTEMY
3HAHUM.

PemiaThb 3aga4m Ha IPEACTABIIEHNUE U OTIMCAHUE
JIAHHBIX C IOMOIIBIO U3YYEHHBIX XapAKTCPUCTHK.
Pemarts 3agaun ¢ npuMeHeHueM rpados.

PemiaThb 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTH
CITy4alfHOTO COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSMHU.
Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSATHOCTEU
00bEeIMHEHUS U TIEpECEYCHUsI COOBITHI, B TOM UHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM IpadyuuecKux
IIPEACTABICHUN U JIepeBa CIIy4alHOI'O OIIbITA.
Pematsp 3a1a4u Ha IepeynCcICHNE KOMOWHAITII
(4ucria epecTaHOBOK, YUCJIa COYETAHUMN ),
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Ha HaXOXKXKIACHUC BepOHTHOCTCﬁ COOBITUH
C IPUMCHCHHUECM KOM6I/IHaTOpI/IKI/I, B TOM 4YHUCJIC
C UCII0JIb30BAHUCM TPCYI'OJIbHHUKA ITackams

OBUIEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

34
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9 KJIACC
HaumenoBanue pazgena |[Kommuectso OcHOBHOE coziepxKaHue OcHOBHBIE BHJIBI JEATETHHOCTH O0YJaIOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBienue TaHHBIX. I[MoBTOPATH N3YyYEHHOE U BHICTPAMBATH CUCTEMY

8 Kiacca

OnucarenpHas CTaTUCTHUKA.
Onepanuu HaJ COOBITUSIMU.
He3aBucumocTts cOOBITHIA

3HAHUM.

Pemarts 3a1a4u Ha Ipe/ICTaBICHUE U OMKUCAHUE
JTAaHHBIX.

Pemiathb 3aga4n Ha HAXOXKIAECHUE BEPOATHOCTEN
00bEIMHEHUS U IEPECEUCHUS COOBITHIA, B TOM YUCTIE
HE3aBUCHMBIX, C UCIIOJIb30BaHUEM IrpadyMueCcKux
MPEJICTABICHNUI U JE€pPEBA CIIy4YalHOTO OIbITA.
Pemarts 3a1a4u Ha nepeynciIeHne KOMOUHAITUI
(uncia mepecTaHOBOK, YMC/Ia COUCTAHMH ),

Ha HaXOXKJICHUE BEPOSTHOCTEU COOBITUI

C MpUMEHEHNEM KOMOMHATOPHUKHU, B TOM YHCJIE

C UCIIO0JIb30BaHUEM TpeyrojbHuka [lackans

DNeMeHTbl KOMOMHATOPUKU

ITepecranoBku. Pakropua.

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

C UCIIOJIb30BaHUEM

OcBanBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHHsI, YIOPAIOUECHHAs TTapa, TporiKa 00 bEKTOB,
NEPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAHHUE, YUCIIO
COYETaHuM, TpeyroyibHuK [lackass.

Pemiarh 3a1a4u Ha IEpPEYNCIICHUE YITOPSIOUYECHHBIX
nap, TPOeK, IEPEUNCIICHUE TIEPECTAHOBOK

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

PemaTtp 3a1a4n Ha IPUMEHEHHUE YHCIIa COYETAaHU

B anredpe (CoKpalieHHOe YMHOXKEeHHEe, OMHOM
HproToHa).

Pemats, npuMeHssi KOMOMHATOPUKY, 3a1a4H

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YKCIIE C TIOMOIIIBEO
AIIEKTPOHHBIX TAOJUI B XOJI€ MPAKTHYECKON PabOTHI

['eomeTprueckas
BEPOATHOCTD

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

OcBauBaTh NNOHSATHE FCOMCTpH‘ICCKOﬁ BCPOATHOCTH.
Pemarn 3aJa44 Ha HaXOXIACHHUC BGpOfITHOCTGﬁ

B OIIbITax, IMPCACTAaBUMbBIX KaK BBI60p TOUYCK

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

Wcnpitanus bepryium

HcneiTanue. Ycnex

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

COOBITHH B CEpUU UCTIBITAHUIA

bepuymnu. [Ipaktnueckas
pabota «VcnbeiTanus
bepnynnm»

OcBauBaTh IOHATHS: HCIIBITAHUE, IIEMEHTAPHOE
cOOBITHE B UCIIBITAHUHU (yCHEX U HEy/Aaua), Cepus
WCIIBITAHN, HACTYIUICHHE MEPBOTO ycexa
(Heynaum), cepust ucnelTanuii bepuymu.

Pemath 3agaumM Ha HaX0KIEHUE BEPOSTHOCTEN
COOBITHI B CEpUU UCTIBITAHUH 10 IEPBOIO yCIexa,
B TOM YHCJIE€ C TIPUMEHEHHEM (POPMYIIbl CyMMBI
F€OMETPUUECKOU MPOrPECCUM.

Pemarh 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUMA
bepHym, Ha HAXOXKIECHHUE BEPOSITHOCTH
ONPENIEIICHHOTO YUCJIa YCIIEXOB B CEPUU UCTIBITAHUI
bepnyinm.

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

Crny4daitHas Benmu4nHa

CnydaiiHas BeTuynHa

U pacrpeesicHue
BEPOSATHOCTEM.
MaTteMaTH4eCcKoe 0KUTaHue
Y IUCTIEPCHUS CIIyHalHOMN
BEJIMYUHEL. [Ipumepsl
MaTEeMaTUUYECKOI0 OXKHIaHUS
KaK TEOPETUYECKOTO
CpeHEro 3HAYCHUS
BEJIUYHHEL.

ITonsTre o 3akoHe OOIBIINX
yucen. U3mepenne
BEPOSITHOCTEN C TOMOUIBIO
yacToT. [[ppuMeHeHune 3akoHa
OOJBIINX YHCET

OcBOMTH NOHATHSA: CITydaliHasl BEJINYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEICICHUE
BEPOATHOCTEM.

N3yyats 1 00CyKAaTh IPUMEPHI JUCKPETHBIX

Y HEMPEPHIBHBIX CIIyYalHBIX BEJIMUUH (POCT, BEC
YeJI0BEKA, YUCIIEHHOCTh HACEJIEHUS], IPYTue
V3MEHUYMBBIC BEJIMYMHBI, pPACCMaTPUBABIINECS

B KypC€ CTaTUCTHKHU), MOJICTbHBIX CITy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIyYalHBIMH ONBITAMHU
(Opocanre MOHETBI, UTPATTLHOM KOCTH, CO CITy4YaiiHBIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHS: MATEMATHYECKOE 0KUIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS CITyYATHON BEJIMYMHBI KaK
aHaJIOT JUCIIEPCUH YMCIOBOT0 Habopa.

Pemiats 321a41 Ha BEIYMCIIEHUE MATEMATHYECKOTO
0’KUJAHUS U JUCIIEPCUU JUCKPETHOU CIIy4YalHON
BEJIMYMHBI 110 33JJaHHOMY PaclpeaesI€HUI0, B TOM
YUCJIE 3a]1a4, CBI3aHHBIX CO CTPAXOBAaHUEM

Y JIOTEPESAMH.

3HAKOMUTBCS C MATEMATUYECKUM OKHJIaHUEM

Y IACTIEPCUEN HEKOTOPBIX paCIpeaeICHU, B TOM

YU CJIIEe pAaCIPEACIICHUS CIIy4YailHON BEJIMYUHbBI «UUCIIO0
YCIIEXOB» B CEpUM UCIIBITAaHUN bepHyIuin.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYyIO BEJINYHHY.
3HAKOMHUTBCH C 3aKOHOM O0JIbIINX yucend (B popme
bepHymnn): npu O0JIBIIOM YHCIIE ONBITOB YacTOTA
cOOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pemarsb 3aga4m Ha U3MEpPEHNE BEPOSATHOCTEN

C IOMOIUIBIO YACTOT.

O0cy:knaTh pojb 3aK0HA OOJIBIINX YUCE

B 000CHOBaHMH YaCTOTHOTO METOJIa U3MEPEHUS
BEPOSITHOCTEM.

OO0cyxnaTh 3aK0H OOJIBIINX YUCEN KAK MPOSIBJICHUE
CTaTUCTUYECKOM YCTOMYMBOCTH B N3MEHUYMBBIX
ABJICHUSIX, POJIb 3aKOHA OOJIBILIMX YKCEI B IPUPOE
U B KU3HU Y€JIOBEKa

O0600uIeHNE, KOHTPOIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3yUYEHHOE U BBICTPAUBATH CHCTEMY
OnwucarenbHasi CTATUCTHKA. 3HAHHU.
BeposiTHOCTB citydaliHOTO PemaTh 3a1a4u Ha IpeCTaBICHUE U ONMCAHUE
COOBITHSA. DJIEMEHTbI JTAHHBIX.
koMOuHaTopuku. Cityuaiinsle | PemaTh 3a1auu Ha HAXOXKICHUE BEPOSTHOCTEH
BEJIMYMHBI U PACHIPEACICHUS. | COOBITUMN, B TOM YHCIIE B OIBITAX
C PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMU COOBITUAMH,
BEPOATHOCTEH 0OBEIMHEHUSI U TTEPECEUCHUS
COOBITHH, BBIYUCIATH BEPOSITHOCTU B ONBITAX
C CEpUsIMU CIIyYalHBIX UCIIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB I10 I[TPOT PAMME
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HEPEYEHb (KOAUDPUKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUSA U OJIEMEHTOB COAEPKAHUSA

11O MATEMATUKE

B denepanbHbiX M pernoHaNbHBIX MPOIEAYpPaX OLEHKH KadyecTBa OOpa3oBaHUs
UCIIONIB3YETCS MepedyeHb (KOAU(PHUKATOP) pACHpPEeICHHBIX MO KJIaccaM MPOBEPSIEMBIX
TpeOOBaHWI K pe3yJibTaTaM OCBOCHHMS OCHOBHOW 0Opa30BaTeIbHON MPOrpamMMbl
OCHOBHOTI'0 00111eT0 00pa30BaHUs U JIEMEHTOB COACPKAHUS [0 MaTEMaTHKE.

S KITACC

IIpoBepsiemble TPeOOBAHUA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/IbHOM
NPOrpamMMmblI

Kon IIpoBepsieMble PEIMETHBIE PE3YJILTATBI OCBOCHUS OCHOBHOMN
IIPOBEPSEMOI0 o0pa30BaTeIbHOM IPOrpaMMbl OCHOBHOTO O0IIETO0 00pa30BaHUs
pesyJibraTta
1 Hucna v BeIYUCICHUSA
11 [lonumath W TPaBWIBHO YHNOTPEONSTh TEPMHUHBI, CBS3aHHbBIC
' C HaTypaJIbHBIMU YHCIAMH, OOBIKHOBEHHBIMH U IECITUHYHBIMU JIPOOSIMU
12 CpaBHUBAaTH M yNOPSAOYMBATH HATYpaJbHBIE YHWCJIA, CPABHHUBATH

B MIPOCTEUILINX CIIy4asiX OObIKHOBEHHBIE IPOOH, IECITUUHBIE APOOH

CoOTHOCHUTh TOYKY Ha KOOPJAMHATHOM  (UMCIIOBOM) mpsIMOM
1.3 C COOTBETCTBYIOIIUM €U UHCIOM U M300pakaTh HATypaJIbHBIC YHCIIA
TOYKAMHU Ha KOOPJUHATHOW (YUCIIOBOM) NPSIMOIA

BoinonHaTh apupMeTuyeckre ASUCTBUS ¢ HATYpaJIbHBIMU YHCIAMU,

14 .
C OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIITUX CITyUasxX
1.5 BbINoOaHATH NPOBEPKY, IPUKUJIKY PE3YJIbTaTa BEIUUCICHUN
1.6 OKpyrasTh HATypaJlbHbIE YHCIIA
2 Pemenune TekcTOBBIX 3a1a4
)1 Pemiath TekCTOBBIE 33/1a4n apU(PMETHUECKUM CTIOCOOOM U C TTOMOIIIBIO
’ OpraHW30BaHHOTO0 KOHEYHOTO Mepedopa BCeX BO3MOKHBIX BapUaHTOB
Pemate 3amaud, cojepkallue  3aBUCHMOCTH, CBSI3BIBAIOIIUE
2.2 BEJIMYMHBI: CKOPOCTh, BpPEMSI, pACCTOSIHUE, I1I€HA, KOJHUYECTRBO,

CTOUMOCTD
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2.3

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

24

[Ionp30BaThCsi OCHOBHBIMM CANHHULIAMHU HN3MCPCHHA: ILICHBI, MACCHI,
pacCcTrosdaHusa, BPEMCHH, CKOPOCTH, BbIpaXaTb OJHHU CAWHUIIBI
BCJIMYMHBI 4CPEC3 APYIrUc

2.5

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

HaFJ'IHI[HaH IrcoOMCTpHUA

3.1

[Tosp30BaTbCs  TNEOMETPUYECKMMHM  MOHATUSAMH: TOYKa, IpsMas,
OTpE30K, JIy4, YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBoauTh HpHUMEPHl OOBEKTOB OKPYKAIOLIErO0 MHPA, MMEIOIIMX
(bopMy U3YUEHHBIX TEOMETPUUECKUX PUTYD

3.3

Hcronb30BaTh TEPMHUHOJIOTHIO, CBA3AaHHYKO C yIJaMU: BeEpLIMHA
CTOpPOHA; C MHOTOYT'OJIbHUKaMH: YTOJ1, BEpPIIMHA, CTOPOHA, AMArOHAJIb;
C OKPY’KHOCTBIO: PaInyC, TUAMETP, LIEHTP

34

N300paxkath U3ydeHHbIE TeOMETpUUECKUE (PUTYPHI HA HETMHOBAHHOM
U KJIETYaTON OyMare ¢ TOMOIIBIO IIUPKYJIS U JIMHEUKU

3.5

HaxoauTe MJIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM  H3MEPEHHEM
C TOMOIIbIO JIMHEHKH, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH
OKPYHOCTb 33JJaHHOTO pajuyca

3.6

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

3.7

Bbranciste nepuMeTp M IUI0IIab KBajpaTa, IpsIMOyrojbHHUKa, GUryp,
COCTaBJICHHBIX U3 MPSAMOYTOJbHUKOB, B TOM 4Hcie Quryp,
M300paKEHHBIX Ha KJIeT4aToi Oymare

3.8

ITonb30BaThCsI OCHOBHBIMU MCTPUYCCKUMHU CAMHHUIAMH HU3MCPCHUA
JJIMHBI, TUIOIA/IN,; BbIpaXXaThb OAHHW CAWMHUIBI BEJIMYNHBI HCPE3 APYTUC

3.9

PacnioznaBaTh mapaienenurnen, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHA, pedpo, TpaHb, W3MEPCHHUS; HAXOAUTh H3MEPEHUS
napasuienenuneaa, kyoa

3.10

Beruncnate  o0beM  Kyba, mapaienenunenqa 1o 3aJlaHHBIM
U3MEPEHUSM, ITOJIb30BaThCS CAMHUIIAMHA H3MEPEHHS 00beMa

3.11

Pemate HeCI0XKHBIE 3aJlauv Ha UBMCPCHUC TCOMCTPHUYCCKHUX BCIINYNH
B IIPAKTUYCCKUX CUTyalUsX
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IIpoBepsiembie Y1eMEHTHI COEPIKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COJICPIKAHUS

1

HarypanbHble uncna u HyJb

1.1

Harypansnoe uucno. Psg Hatypanenbix uucen. Yuciao 0. M3o6paxenue
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.
OxpyrieHue HaTypajJbHbIX YUCEN

1.4

CrnoxeHue, BBIUUTAHUE, YMHOXXCHUE W JCJICHHE HATypajbHbIX YHCEN.
CBOICTBO HYJIS IPU CIIOKEHUH, CBOMCTBA HYJIS U € IMHUIIBI IPH YMHOXKEHUH.
[lepemecTuTeIbHOE M COUYETATEIIBHOE CBOMCTBA (3aKOHBI) CJIOKEHHS
Y YMHOXEHUSI, paclpeIeTuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS

1.5

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

1.6

Jlenutenn W KpaTHbIE 4YHUCHA, Pa3oKEHHWEe Ha MHOXuUTENH. [Ipocteie
1 coctaBHbIe uncina. [IpusHaku genmumoct Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom

1.7

Crenenb ¢ HaTypaJdbHbIM IOKA3aTe€JeM. 3aluCh YKCIa B BHUJE CYMMBI
pa3psAIHBIX CIAaraeMbIX

1.8

UucnoBoe BbIpakeHWe. BplunclieHHE 3HAYEHUN YHUCIOBBIX BBIPAKECHUM,
MOPAJIOK  BBIMOJIHEHUST JeUCTBHM. VICmonb30BaHWE TPHU BBIYUCICHUSX
MEPEMECTUTEIFHOTO W COYETaTEIhbHOTO CBOMCTB (3aKOHOB) CJIOKEHHS
Y YMHOXEHUS, pACIPEAECTUTEIBHOTO CBOMCTBA YMHOKECHUS

Hpobu

2.1

IIpencraBierre o apoOM Kak CIOCOOE 3alMMCH  YacTH  BEITMYHHBI.
OObikHOBeHHBIE 1poOu. [IpaBuiibHBIE U HENpaBUiIbHBIE 1poOu. CMmeniaHHas
IpoOb, MpEACTaBICHWE CMENIaHHOW JpoOM B BHJIC HENMPaBUJIBHOWU ApOOH
U BBIJICJICHUE 11€JI0M YacTH YKCiia U3 HeNpaBWIbHOU aApoou. M3o0paxenue
po0eil TOYKaMu Ha YMCJIOBOM MPSMO

2.2

OcHoBHoe cBoiicTBo apoou. Coxkparmienune npobdeit. [IpuBenenue npobu
K HOBOMY 3HaMeHarento. CpaBHEeHHE Ipo0eit
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CrnosxeHre U BeIUMTaHue Ipo0eii. Y MHOKEHHE U JIeJICHUE Ipo0ei, B3aUMHO-
oOpaTHbie Ipodu. HaxoxaeHue 4acTu 1eaoro v 1eyioro mo ero 4actu

24

Jlecatnunas 3anuck apooOei. IlpencraBneHue OecITUIHOM APOOH B BHJIE
0ObIKHOBEHHOU. M300pakeHne NecATUYHBIX ApoOel ToOuKaMu Ha YHUCIIOBOM
npsiMoii. CpaBHEHUE ECITUYHBIX ApoOei
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Apudmernyeckne AEUCTBUS C JAECATUUYHBIMH ApoOsmu. OkpyrieHue

2.5 .
JECATUYHBIX ApOOeit
3 Pemienne TekCTOBBIX 3a/1a4
3.1 Pemenre TeKCTOBBIX 337124 apu(YMETHUECKIM CTIOCOO0M
39 Pemenue nornyeckux 3agad. Pemenue 3amgad nepeOopoM BceX BO3MOXKHBIX
' BapuaHTOB. Vcnionb30BaHue MpHU PEIICHUH 3a1a4 TAOJIHIl U CXEM
Pemenne 3amau, conmepkammx 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEJIWYHUHBI:
33 CKOpPOCTb, BPEMS, PACCTOSIHUE, LIEHY, KOJWYECTBO, CTOMMOCTh. EJIMHUIIBI
’ U3MEpPEHHUS: MacChl, 00beMa, 1IeHbI, PACCTOSHUSA, BpeMEHH, CKOpOCTH. CBsI3b
MEXy €INHUIIAMHA U3MEPEHHUS KaKI0M BETUYUHBI
34 Peiienne oCHOBHBIX 3a/1a4 Ha JIpoOH
3.5 [IpeacTaBienue qJaHHBIX B BUIE TA0JIUII, CTOIOYATHIX JUArpaMm
4 Harnsanasa reomerpust
Harnsanele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTPE30K, JIyY, YroJl, JJOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YTOI.
[IpsiMoM, OCTpPBIM, TYNIOM U Pa3BEPHYTHIA YIJIbI
JInuHa oTpe3ka, METPUUYECKUE EIMHULIBI JUIMHBI. JJTHHA JIOMaHOH, IEpUMETP
4.2 MHOTOYTOJIbHUKA. l3MepeHne H NOCTpOEHHWE YIVIOB C  IOMOUIBIO
TpaHCIOpTHpa
43 Harnsanaele npencraBnenus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' PSIMOYTOJILHUK, KBaJIpaT, TPEYTOJILHHUK; O PABEHCTBE (PUTYD
N3o00paxenue ¢uryp, B ToM uuciae Ha kieryatoi Oymare. Iloctpoenue
44 KOHpUTYpalMii U3 dYacTed NpsSMOM, OKPYKHOCTHM Ha HEJIMHOBAHHOU
' u kieryatol Oymare. Mcmonb3oBaHHWE€ CBOMCTB CTOPOH U YIJIOB
MPSIMOYTOJIbHUKA, KBaJIpaTa
[Inmomaaer  OpsSIMOYTroOJdbHMKA W MHOTOYTOJIBHUKOB,  COCTaBJICHHBIX
4.5 U3 TPSIMOYTOJIbHUKOB, B TOM 4ucie (puryp, n300paxe€HHbIX Ha KJIeT4aTon
Ooymare. EnquHUIIBI U3MEpEHUs TUIOIATU
Harnsaueie MpEACTaBICHUS 0 MPOCTPAHCTBEHHBIX durypax:
MPSIMOYTOJIBHBIN TIapaJijieNienunen, Ky0, MHOrorpaHHuUKH. M3o0paxeHue
4.6 MPOCTEUIINX MHOTOTPAaHHUKOB. Pa3BepTku KyOa W mapasuienenuresa.
Coznanue mojieneil MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, TJIACTUIIMHA
U JIPYTUX MaTepUasoB)
47 O0BeM MPSMOYTOJIBHOTO Tapayuienenunena, Kyoa. Equauisr namepenus

o0bpeMa
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6 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpaMMbl
Kon [IpoBepsiemMble IPEeIMETHBIE PE3YJIbTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHOM IPOrpaMMBbl OCHOBHOT'O OOIIETO 00pa30BaHMUs
pe3ynbTaTta
| Hucna v BEIYKMCIEHUS
3HaTh U IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMUA BUJAMU YHCEIT
1.1 U CIIOCO0aMU UX 3aMHUCH, IEPEXOIUTh (€CIIH 3TO BO3MOXKHO) OT OJHOM
(dbopMbI 3amKcH Yuciia K Apyroi
12 CpaBHUBaTh W yHOPSAAOYMBATH LEIbIE 4YHUCIA, OOBIKHOBEHHBIC
' U JIECITUYHbIE APOOH, CPABHUBATH YHUCIIA OJTHOTO U PA3HBIX 3HAKOB
BolmonHsATh, coyeTass  yCTHbIE W [HUCbMEHHBIE  IPUEMBI,
13 apu(meTnyeckue OEHCTBUS C HATYPaJbHBIMH U LIEJIBIMU YHCIAMH,
' OOBIKHOBEHHBIMHU U JECATUYHBIMU JPOOSMH, TOJOKUTEIbHBIMH
Y OTPULIATEIbHBIMH YU CIaMU
BbIYUCIATh 3HaYEHUSI YUCIOBBIX BBIPAKEHUM, BBINIOJIHATh NPUKUAKY
14 U OLEHKY pe3yJbTaTa BBIUYMCICHUH, BBIIOJHATH MPeoOpa3oBaHUA
' YHUCJIOBBIX BBIPAKEHUW Ha OCHOBE CBOWCTB apu(PMETHUECKUX
JIEUCTBUI
15 OxkpyrnsiTh LeNble YWCIa M JIeCATHUYHBIE JApoOM, HAXOAUTh
' NPUOIMKEHUS YK CEl
COOTHOCUTH TOUKY HAa KOOPAUHATHOW NPSIMOI C COOTBETCTBYIOIIUM €1
1.6 YUCJIOM M M300pa)kaTh 4YMCIa TOYKAMU Ha KOOPAMHATHOW MPSMOMH,
HaXOJUTh MOAYJb YHACIIA
17 CoOTHOCHTH TOYKYy B NPSIMOYIOJBHOM  CHCTEME KOOpPAMHAT
' C KOOpJIMHATAMH 3TOM TOYKH
13 OkpyrasiTh  LENble  YWCIa M JeCATUYHbIE ApoOW, HAXOAUTh
' MPUOIMKEHUS YHCEIT
2 YucnoBble U OYKBEHHBIE BHIPAKEHUS
[Tonnmate u ynorpeosiTh TEPMUHBI, CBSI3aHHBIE C 3alIUCHIO CTEIICHU
2.1 yyclla, HAaXOAUTh KBaJapaT M KyO uMcIa, BBIUUCIATH 3HAYCHHS
YHCJIOBBIX BBIPAXKEHUH, COAEPKALUX CTETICHH
29 [Tosnb30BaTHCS MPU3HAKAMU JACIIUMOCTH, PACKIIA/IbIBATH HATyPAJIbHBIE
) YyHUCla Ha MPOCTbIE MHOXKUTENN
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2.3

[Tonp3oBaThCs MaCHITa6OM, COCTAaBJIATH IMPOIIOPLHKUH K OTHOIICHHA
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Hcnonb3oBaTh OykBbl JjIsi 00O3HAUEHUS YMCENl TMPU  3aMKCH
MaTEMaTUYECKUX BBIPAKEHUH, COCTABJISITH OYKBEHHBIEC BBIPAKCHUS
U (OpMYJIbl, HAXOJIUTh 3HAYCHUSI OYKBEHHBIX BBIPAKEHUN

2.5

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemenue TeKCTOBBIX 3aaa4

3.1

Peniate MHOrOIIIaroBbie TEKCTOBBIE 3aJlauu1 apI/I(bMeTI/ILIEECKI/IM CIIOCOOOM

3.2

Pematn 3aJla4r, CBA3aHHBIC C OTHOIICHUCM, IMPOIIOPHHUOHAIBHOCTBIO
BCJIMYHUH, ITPOLHCHTAMH, PCHIATb TPH OCHOBHBLIC 3add4M Ha I[pO6I/I
H IIPOLICHTHI

3.3

Pemats 3aJa4u, COoACpIKaue 3aBUCHUMOCTHU, CBJ3bIBAIOIINC
BCIIMYMHBI: CKOpPOCTb, BpCM:A, pPaCCTOSAHUC, INLCHY, KOJINYCCTBO,
CTOUMOCTD, IIPOU3BOIUTCIBHOCTDL, BPEM:I, 00BeM pa6OTI>I, HCIIOJIB3Y
apI/I(l)MeTI/ILIeCKI/IG I[CﬁCTBH?I, OOCHKY, IIPHUKHAKY, IIO0Jb30BATbCA
CAWHNIaMHU U3MCPCHUA COOTBCTCTBYIOIHUX BCIMYNH

34

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

3.5

W3Bnekats  mH(OpManuio, MPEACTAaBICHHYIO B  TaOJuIax,
HA  JUHEHHOM, cToJO4YaTod WM  KPYroBOM  Juarpammax,
MHTEPIPETUPOBATH MPEACTABICHHBIC TAHHBIE, UCIIOJIb30BAThH JAaHHBIC
IIPY PELLICHUH 3a/1a4

3.6

[IpeacraBnsate uHMOpPMAIUMIO € TMOMOIIBIO TaONUIl, JIMHEHUHOU
Y CTOJIOUATON AuarpaMmm

Harnsaanas reomerpust

4.1

[IpuBoauTh TIpUMEPHI OOBEKTOB OKPYKAIOLIEIO MHUPA, HMEIOLIUX
(GopMy M3YUYEHHBIX T€OMETPUUYECKUX MIOCKUX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepbl paBHbBIX 1 CHMMETPUYHBIX (PUTYp

4.2

N300paxkath ¢ TMOMOIIBIO IHMPKYJS, JWHEWKH, TPaHCIOPTUPA
Ha HEJIMHOBAaHHOW U KjeTyaTol Oymare u3yYeHHbIE IIJIOCKHE
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

HaxoauTe BENMYMHBI YIII0B U3MEPEHHUEM C MIOMOIIBIO TPAHCIIOPTHUPA,
CTPOUTH YIUIbI 33aJIaHHOW BEJHMYMHBI, IMOJIB30BATHCSA IPU PEIICHUH
3a7a4 TPaJyCHOM MEPOM YIIIOB, paClO3HABATH HA YEPTEkKAX OCTPHIMH,
IIPSAMOU, Pa3BEPHYTHIN U TYNION YTJIbI
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4.5

Beluucnare  QOMHY — JIOMaHOW,  IEPUMETP  MHOIOYT'OJIBHHUKA,
IIOJIb30BATbCA E€AUHULIAMM W3MEPEHMS JUIMHBI, BBIPAXKATH OJHU
€IUHULIBI U3MEPEHUS JUIMHBI Yepe3 IPyTrue

4.6

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

4.7

Beraucisate mwiomans GUryp, COCTaBICHHBIX W3 MPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa3OMeHHe Ha MPSIMOYTOJIbHUKH, HA paBHbIE (DUTYPHI,
JOCTpaMBaHWe JO MNPSAMOYTOJbHUKA, TOJIb30BATbCS OCHOBHBIMU
CAVHUIIAMU HW3MEPEHMs] ITUIOMIAAM, BBIpAXaTh OAHU  CAUHUIIBI
U3MEpPEeHUs IJIOIIAIU 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,
M0JIb30BAThCSl OCHOBHBIMH €IMHULIAMU U3MEPEHHS 00BbEMA

4.11

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

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon IIpoBepsieMblii 3TIEMEHT COIEPIKAHMS
1 Harypanbnbie uncna
Apudmernueckue ACUCTBUS ¢ MHOTO3HAYHBIMU HATypPaJbHBIMU UYHCIIAMH.
11 UucrioBble BBIpAXKEHUS, TMOPSIAOK JIEWCTBUM, WCIOJIb30BAaHUE CKOOOK.
' Hcnonb30BaHue MpY BBIYUCIECHUAX MEPEMECTUTENBHOTO U COUETATEIIBHOTO
CBOWCTB CJIO’KEHUS] U YMHOKEHUS, paCpeIeTUTETLHOIO CBOMCTBA YMHOKEHUS
1.2 OkpyrieHue HaTypajJbHbIX YUCEIT
13 JlenuTenu v KpaTHBIC YMCIa, HAMOOJIBIIUKA OOIIHH IeIUTENIb 1 HaUMCHbBIIICS
’ oO1ee kpaTHoe. [[enMMocTh CyMMBI M TIPOU3BEACHHUS
14 JleneHue ¢ ocTaTKoM
2 Hpobu
71 OObIKHOBEHHAs1 1p0Ob, OCHOBHOE CBOMCTBO JPOOH, COKpAICHHE IpOoOei.
’ CpaBHEHHE U yHIOPSAI0YUBaAHUE APOOECH
29 Peuienue 3aau Ha HaX0XKIEHUE YaCTH OT LIEJIOTO U LIEJIOTO MO €ro YacTH.
’ JIpoOHOE YnCII0 KaK Pe3ysIbTaT ASICHUS
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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. MacmTab, mpomnopius.
[IpuMeHeHre TpOoNOPIHi IPU PEIICHUH 3aa4

2.6

[Tonsitne mporeHTa. BbIUKCIIEHNE MPOLIEHTAa OT BEJIWYHAHBI M BEJTUYUHBI
0 €€ MPOLIEHTY. BripaskeHne NpoLeHTOB IeCITUYHBIMU Apo0siMu. Perenue
3a/71a4 Ha MPOLICHTHI. BeIpakeHrue OTHOLIEHHUS BEJIMYHUH B IPOLIEHTAX

[TonoxxutenbHbIC U OTPHUIATCIIBHBIC YHUCJIA

3.1

[TonoxxutenbHble U OTpULATENBHBIE yncaa. Llenpie uncna. Monyne yucna,
reoMeTpuUYecKas MHTEpIpeTanuss Monayss uucia. M3o0paxkeHue ducen
Ha KOOPJAMHATHOM npsAMoi. YncnoBele MpoMexXyTKH. CpaBHEHUE YHCEIT

3.2

ApudpmeTndeckre JEHUCTBUS C TOJOKUTENbHBIMU M OTPHULIATEIbHBIMU
YUCIIaMHU

3.3

[IpssmoyronbHas cucTemMa KOOPAMHAT Ha IUIOCKOCTU. KoopAauHaTel TOUKH
Ha IUIOCKOCTH, abcuucca u opauHata. I[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 TOJACTAHOBKHU. byKBEHHBIE paBEHCTBA, HAXO0XKICHUE
HEU3BECTHOI'O KOMIIOHEHTA

4.2

®opMmyibl, GOPMYIIBI IEpUMETpa U TUIOIIAIA MIPSIMOYTOJIbHUKA, KBApaTa,
o0beMa napauienenumneaa u kyoa

Pemenne TexcTOBBIX 3a1a4

5.1

Pelienne TeKCTOBBIX 33724 apU(PMETUYECKUM CITIOCOOOM

52

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

53

Pemenue 3aga4d, COACpKaAIINX 3daBHCUMOCTH, CBA3ZBIBAIOINUX BCIMYHUHBI:
CKOpPOCTbD, BpCMmA, PacCCTOSHHUC, ocHa, KOJINYCCTBO, CTOUMOCTD,
IMPON3BOAUTCIBHOCTDL, BPEMAI, 00BEM pa6OTBI. EIII/IHI/IL[BI HU3MCPECHUA. MACChI,
CTOUMOCTH, PACCTOAHHA, BPCMCHH, CKOPOCTH. CBs3p MCXKAY CIAWHUIIaMHU
HU3MCPCHUA Ka)KI[OI;'I BCINYHNHBI
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Pemenue 3a7a4, CBsA3daHHBIX C OTHOIICHUCM, IIPOIOPIHNOHAIIBHOCTBIO

54
BEJIMYMH, MPOIICHTaMU; PEIlIEHHE OCHOBHBIX 3aJ]1a4 HAa IPOOU U MPOIEHTHI
55 OueHka ¥ NpUKUAKA, OKpyTieHue pesyiabrata. CocTraBieHre OYKBEHHBIX
' BBIPAKEHUI 110 YCIOBUIO 331a4H.
56 [IpeacTaBieHre JaHHBIX C MOMOIIBIO Tabnuil U auarpamm. CtonOyarbie
' auarpaMMbl. YTeHUE KPYroBbIX JUarpaMm
6 Harnsinnast reomerpust
6.1 Touka, mnpsmas, OTpe30K, Jy4d, YroJ, JIOMaHas, MHOTOYTOJbHUK,
' YEeTBIPEXYTOJIbHUK, TPEYTOIbHUK, OKPY>KHOCTb, KPYT
6.0 B3aumHoe pacrnoyiokeHue JByX HpsSIMBIX Ha IJIOCKOCTH, MapaulejbHbIE
' MIPSMBIE, IEPIICHIUKYIISIPHBIC TIPSIMBIC
6.3 H3mepenune paccTOsSHUI: MEXAY IBYMS TOYKaMH, OT TOYKH IO TPSIMOH,
' JUTMHA MapIIpyTa Ha KBaJAPATHOU CETKe
6.4 N3mepenne u ToCTpOEHHE YIJIOB € TOMOIIBIO TPAHCIIOPTHPA
6.5 Bunbl TpeyrojibHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJBHBIHN, TYIIOYTOJIbHBIMN,
' paBHOOEPEHHBINI, PABHOCTOPOHHUN
6.6 YerblpexyroabHuK. [IpsaMOyronbHHMK, KBajpatr: HCIOJIb30BAHUE CBOICTB
' CTOPOH, YIJIOB, JIHaroHaJIeH
N3o0paxkenne reoMeTpuyeckux (Guryp Ha HETWHOBAHHOW Oymare
6.7 C HCHOJb30BAaHUEM LMPKYJS, JHMHEHKH, YroJbHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare
6.8 | llepumeTp MHOTOYTONbHHUKA
[lonsiTme  mmomamu  GUTYpBI,  €OUHHUIBI  W3MEPEHUs  IJIOMIA/IH.
6.9 | [IpubnmxeHHoe u3MepeHue iomaau Guryp, B TOM 4UcClie Ha KBaJpaTHOU
CETKE
6.10 | IIpuGmmkeHHOe H3MEpPEHUE TTMHBI 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.  Ilpumepsl  pa3BepTok
' MHOTOTPAaHHHMKOB,  LWIMHApa ©  KoHyca. Co3maHue — Mojeneu
MPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, mpoOBOJIOKH, TUTACTUIIMHA U IPYTUX
MarepuasioB)
6.13 [Tonsitue o6bema, enMHUIIBI U3MEpEeHUsS o0beMa. O0BEM MPSAMOYTOIBLHOTO

napajuienenunena, kyoa
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7 KIIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpamMmMbl
Kon [IpoBepsiemble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHOM IPOrpaMMBbl OCHOBHOT'O OOIIETO 00pa30BaHMUs
pe3ynbTaTta
| Hucna v BEIYKMCIEHUS
11 BbinonHsATh, coueTras  yCTHbIE W TUCBMEHHBIE  IPUEMBI,
' apumeTnyecKkue NeUCTBUA C PallMOHATIBHBIMH YUCIAMU
Haxonute  3Ha4eHWs]  YHUCIOBBIX  BBIPAKEHUW,  MPUMEHATH
1.2 pa3zHooOpa3Hble CIOCOOBI M IPUEMBI BBIYMCIICHUS 3HAUE€HUH APOOHBIX
BBIPAXEHUM, cOolep KaluX OOBIKHOBEHHBIE U IECATUYHbBIE IPOOH
[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 PALIOHAJIBHBIE YNCIIA
1.5 OKpyrisTh yncia
BBINTONHATE NPUKKUAKY W OLEHKY pPE3yJbTaTa BBIYMCIECHHUM, OLICHKY
1.6 3HA4YCHUU YHCJIOBBIX BBIPKECHUM. BruinonasaTh JIEUCTBUS
CO CTEINEHSAMHU C HAaTypaJIbHBIMU MTOKA3aTeNIIMU
17 [IpuMeHATh TNPU3HAKM JETUMOCTH, Pa3JIO)KEHHE HAa MHOXKHUTEIN
' HATypaJbHBIX YUCE
Pemiats IPaKTUKO-OPUEHTHUPOBAHHBIE 3a/1a4u, CBSA3aHHBIC
C OTHOIICHHEM BEIUYHUH, MPOMOPIHUOHAIBHOCTHIO  BEJIUYMH,
1.8 IPOLIEHTAMH, HHTEPIPETUPOBATh PE3YJIbTAThl PEIICHHUS  3a]1a4
Cc YUYETOM OrpPaHUYECHUM, CBSI3aHHBIX co CBOMCTBaMH
paccMaTpUBaeMbIX 0ObEKTOB
2 AnreOpanueckue BhIPaXKECHUS
71 Hcnonp3oBarh anreOpanyeckyrd TEPMUHOJIOTMIO U CHMBOJIHUKY,
' MPUMEHSTH €€ B MPOLIECCEe OCBOEHUS yueOHOTO MaTepHraa
59 Haxomute 3HaueHHs OYKBEHHBIX BBIPKEHUM TIpU  3aJlaHHBIX
' 3HAYEHHUAX IEPEMEHHBIX
)3 BeinonHsaTe npeoOpa3oBaHUsl 1IEJIOTO  BBIPAKEHUST B MHOTOYJIEH
’ NPUBEACHUEM TTOJIOOHBIX ClIaraeMbIX, PACKPhITHEM CKOOOK
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BrinoaHsaTh YMHOKCHHNC OJHOYICHA HA MHOTOYICH M MHOTOYJICHA

2.4 Ha MHOTOWICH, TPUMEHITh (OPMYJIBl KBaJpaTa CyMMbI M KBaaparta
pazHoCTH
OCyIIeCTBIIAT Pa3I0KEHNE MHOTOUYJIEHOB HA MHOXKHUTEIH C TOMOILBIO
2.5 BBIHECEHUS 32 CKOOKH O0IIET0 MHOXKHUTENS, TPYINIUPOBKU CIAracMbIX,
npuMeHeHus: (OPMYJT COKPAIIEHHOTO YMHOKEHHUS
26 [IpuMeHsTh TpeoOpa30BaHKsI MHOTOUYJICHOB ISl PEIICHUS Pa3TUYHbIX
' 3a7a4 U3 MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEATBHOUN MPAKTUKHU
27 Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMU MOKAa3aTEIsIMU
' VIS Ipe0o0pa30BaHus BBIPAKECHHUIA
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHENHBIE ypaBHEHHS C OJHOW IIEPEMEHHOW, IMPUMEHSSA
3.1 MpaBUJia IEPEX0/Ia OT UCXOAHOTO YPABHEHUSI K PABHOCUIIBHOMY €MY.
[IpoBepsTh, ABASETCA U YUCIO KOPHEM YPaBHEHUS
39 [IpumensTs rpaduueckrue METOAb TNpPU PEIICHUHA JIMHEHHBIX
' YPaBHEHHI U UX CUCTEM
33 [TonObupaTh MpUMeEpHI Map YUCEN, SBJISAIONIUXCS PEIICHUEM JIMHEITHOTO
' YpaBHEHHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPJUHATHOM MJIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS
34 C IBYMSI NEPEMEHHBIMU; TOJIb3YSICh TpadUKOM, IPUBOJAUTH MPUMEPHI
pelIeHrs ypaBHEHUS
35 PemaTte cucremsl ABYX JTMHENHBIX YPABHEHUH C IByMS [IEPEMEHHBIMU,
' B TOM YHCJIe TpapUueCKu
CocTaBisaTh U peliaTh JUHEHHOE YPAaBHEHUE WIIM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH MO YCIOBUIO 33Ja4l, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4M MOJYyYEHHBIN pe3yabTaT
4 Koopnunate! u rpadpuxu. Oynkunu
N300pakath Ha KOOPJAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aIaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alUCHIBATH
YHUCJIOBBIC TPOMEKYTKU Ha aNreOpandeckoM si3bIKe
40 OtmeyaTh B KOOPJAMHATHOW TUIOCKOCTH TOYKHM IO 3aJaHHBIM
' KOOpIUHATaM
43 Crpouts rpaduku nuHerHbX GyHKIMA. CTpouth Tpaduk QyHKIUN

y = x|
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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 (i)YHKHI/II/I I10 3HAYCHHIO €C apryMCHTAa

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

Ywurats nHpOpMAIIKIO, TPEACTABICHHYIO B TA0IHIIAX, HA TUarpaMmMax,
MPEACTABIATh JaHHBIE B BHJAE TAOJNUIl, CTPOUTH JHATPAMMEI
(cTronbukoBeIe (CTOJIOYATHIC) U KPYTOBBIE) [0 MACCUBAM 3HAYCHUI

5.2

OnucelBaTh W HMHTEPIPETHPOBATh PEAIBHBIE YHCIOBBIE JIAHHBIE,
Ipe/ICTaBIICHHbIE B TA0JIMLIAX, HA IMarpaMmax, rpaukax

53

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

54

Nmets MMpcaACTaBJICHUC O cnyqaﬁHoﬁ HN3MCHYHMBOCTH HA IIPUMCpPAX IICH,
(1)I/I3I/I‘-ICCKI/IX BCIIMYMH, AHTPOIIOMCTPHUYCCKHUX  JAdHHBIX, HMCTb
IMpCaACTaBJICHUC O CTaTUCTUYECCKOM YCTOﬁqHBOCTH

['eomerpus

6.1

Pacnio3HaBaTh M3y4eHHbIE T€OMETPUYECKUE (DUTYPBI, ONPEEIATh UX
B3aMMHOE paCHOJIOKEHUE, H300pakaTb TE€OMETpUUYECKHE (DUryphl,
BBIIIOJIHATh YEPTEKU IO YCIOBHIO 3ajaud. M3MepsATh JHHENHbIE
Y YIJIOBbIE BEJTMYMHBL. PemaTs 3ajau Ha BEIYUCIICHUE JJIMH OTPE3KOB
Y BEJIMYMH YIJIOB

6.2

Henate rpyOyro OLICHKY JUHEWHBIX U YIJIOBBIX BEJIMUUH MPEIMETOB
B pEAJIbHOM >KU3HM, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznmuuarth
pa3Mephl 3TUX OOBEKTOB IO MOPSIKY BETUIHHBI

6.3

CTpouTh 4epTEKHU K TCOMETPUUECKUM 33J1auyaM

6.4

[Tonp30BaThCA NMPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCTIOJIb30BaTh
MIPU3HAKH U CBOWCTBA paBHOOCPEHHBIX TPEYTOJLHUKOB TP PEIICHUH
3a1a4y

6.5

HpOBOI[I/ITB JJOTNYCCKHEC PACCYKACHUA C HCIIOJIBb30BaHHUCM
TCOMCTPHUYICCKUX TCOPEM

6.6

[Tons30BaThCs MIPU3HAKAMU PaBEHCTBA MPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEJIMAHBI, IPOBEAEHHON K THIIOTEHY3€E
IIPSAMOYTOJIBHOT'O TPEYTOJIbHHUKA, B PEIIEHNHA T€OMETPUYECKUX 3a1a4
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6.7

Onpenensaty NapajyIeIbHOCTh NPSIMBIX C MOMOILBIO YIJI0B, KOTOPbIE
oOpasyer ¢ HuUMHU cekymas. OnpenensaTb NapajuieIbHOCTh HPSIMbIX
C IIOMOIIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJJHOM MPAMOM J0 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 HAX0XKIEHUE YIIIOB

6.10

Brnagete TNOHATHEM TE€OMETPUYECKOTO MeECTa 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 OKPY>KHOCTH, ITOJIb30BATHCA HMX CBOMCTBAMHU. YMETh
IIPUMEHSTD 3TH CBOMCTBA IIPU PELLICHUU 3a1a4

6.12

Bianerp MOHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH,
YMETh HaxoIuTh ee wLeHTp. [lomb3oBaThcs (akTaMu O TOM, YTO
OMCCEKTPUCHl YIJIOB TPEYrOJbHUKA MEPECEKAOTCsl 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

[IpoBOANTE OCHOBHBIE T'€OMETPUYECKHE ITOCTPOECHUS C MOMOIIBIO
LUPKYJIS U JIMHEUKU

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT CONEPIKAHUS
1 Yucna v BEIYKCIICHUSA
Jpobu 0OBIKHOBEHHBIC U JECSITHYHBIE, TIEPEXO] OT OJHOW (HOPMBI 3aITUCU
1.1 npoOeit k napyroi. [loHATHE palMOHAIBHOTO YMCIIA, 3alUCh, CPaBHEHMUE,
yHOPSIIOYMBAHUE PAITMOHATBHBIX YHCETT
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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 Crenenbp c HaTypaldbHBIM TOKa3aTeJeM: OIpenesieHue, mpeoOpa3oBaHue
' BBIPKEHUI Ha OCHOBE OMPECNICHUs, 3aITUCh OOJIBIINX YUCEIl
14 [IpotieHTsl, 3aMuch NPOIIEHTOB B BUE IpoOU U ApOOH B BUJIE IPOLICHTOB.
' Tpu OCHOBHBIE 3a/1a4¥ Ha POLIEHTHI, PELICHKE 33]1a4 U3 PEATbHON ITPaKTUKU
15 [IpuMeHeHne TPU3HAKOB JIEIMMOCTH, pAa3JIOKEHUE HA  MHOMKUTEIU
’ HaTypaJIbHbIX YUCEN
16 PeanpHble  3aBUCMMOCTH, B TOM 4HCI€ OpsMas HW  oOpaTHas
' IPONOPLUOHAIILHOCTH
2 Anrebpanyeckue BbIPAKEHUS
21 IlepeMeHHBIE, YMCIIOBOE 3HAUYECHUE 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 CBolicTBa CTENEHU C HATypaJIbHBIM MTOKa3aTesieM
)5 OnHowieHbl 1 MHOTOWIEHBL. CTeneHb MHOTOWIeHa. Cl0)KeHUE, BBIUYUTAHUE,
' YMHOKEHHE MHOTOYJICHOB
@opMyJIBl  COKPAIIEHHOIO YMHOXXEHHS: KBaJApaT CyMMbl M KBaJpaT
2.6 pasHoctu. Dopmyna pasHOCTH KBaAPATOB. PasznokeHHe MHOTOWICHOB
Ha MHO>XHUTEIN
3 VYpaBHeHus
31 VYpaBHeHHE, KOpPEHb YpaBHEHMsI, MpaBuiIa NMpeoOpa3oBaHMsl ypaBHEHUS,
' PaBHOCWJIBHOCTh YPaBHEHUN
39 JluHerHoe ypaBHEHHME C OJHOM IMEPEMEHHOW, YHCJIO KOPHEW JIMHEWHOTO
' YPaBHEHUS, PEIICHUE JTMHENHBIX 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 IepeMEHHbIMH. Pemenue
3.5 CUCTEM YpaBHEHHUI CIOCOOOM MOACTAaHOBKU. [IprMephl perieHus: TeKCTOBBIX

3a71a4 C IIOMOILBIO CUCTEM YPaBHEHUU
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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 opArHaTa
' TOYKH Ha KOOPAUHATHON IIJIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1anHbIX hopMynaMu. UTeHne rpauKoB peanbHbBIX
' 3aBUCUMOCTEH
4.5 [onstue pynkun. ['paduk pynkmnuu. CBoicTBa GyHKINN
4.6 | Jluneiinas ynkiws, ee rpaduk. 'paduk Gpynkimn y = [x|
47 I'paduueckoe perieHre JIUHEHMHBIX YpPaBHEHUH M CHUCTEM JIMHEWHBIX
' ypaBHEHUI
5 BeposATHOCTB U CTaTHCTHKA
[IpencraBneHue JaHHBIX B BUIE€ TaOJIUL, [UarpaMM, rpauKoB. 3aroIHEHNE
Ta0JIMIl, YTEHUE W TIOCTPOCHHUE AuarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX)
5.1 U KpYyroBbiX). UTeHHe TIpauKoOB pealbHbIX HpoueccoB. l3BieueHnue
UHpOpMallMU U3 JUarpaMM M TaOJIML, UCHOJb30BaHUE W HHTEPIIpETALUS
JTAHHBIX
OmnucarenpHasi CTaTUCTUKA: cpelHee apudMeTndyeckoe, MeAMaHa, pa3max,
5.2 HanOOoJbIlIee U HAMMEHbIIIEE 3HAYEHHs] Habopa YMCIIOBBIX JaHHbIX. [Ipumepbl
CIIy4ailHOW U3MEHYMBOCTHU
Cny4aiiHbIil SKCIIEpUMEHT (OMBIT) M ClydailHoe coObITHE. BeposaTHOCTH
53 U yactoTa. Pojb MaoBEpOSTHBIX M MPAKTUUYECKH TOCTOBEPHBIX COOBITHIA
' B Ipupoie W B oOmectBe. MoHeTa W WrpaibHas KOCTb B TEOpPUU
BEPOSITHOCTEN
I'pad, Bepmmna, pedpo. Crenenp BepimuHbl. Yucino pedep U cymmapHas
54 creneHb BepiuH. [Ipencrasnenue o cBsa3Hoctu rpada. Lenu u nukinel. [Tytu
’ B rpadax. OOxom rpada (dinepoB 1yth). IlpeacraBnenme 00
OpUEeHTHpOBaHHOM rpade. Pemienue 3a1au ¢ nomMoibio rpados
6 ['eometpus
HauvanbHble nonstus reometpuu. Touka, npsimasi, OTpE30K, JIyd. YToJ. Buabl
6.1 yriioB. BeprukanbHble M cMmexHbIe yriabl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapamieabHOCTh U EPIEHAUKYIISIPHOCTD MPSAMBIX
6.2 Cummetpuunble  ¢Gurypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETpPHH.

[Iprmeppl CUMMETPUH B OKPYKAOIIEM MUPE
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OcCHOBHBIE MMOCTPOEHHUS C MOMOIIBIO HUPKYJS U JTUHEHKHU. TpeyroabHUK.

6.3 .
BricoTa, MeinaHna, OucceKkTpuca, uX CBOMCTBA
6.4 PaBHOOEpeHHBII W  PABHOCTOPOHHWM  TpeyroibHUKH. HepaBeHCTBO
' TpPEYroJbHUKa
6.5 CpolicTBa ¥ TMpU3HAKU PABHOOEIPEHHOTO TpeyrojbHUKA. [Ipu3Haku
’ PaBEHCTBA TPEYTOJIBHIUKOB
6.6 CpoiicTBA ¥ TMpPU3HAKK MApajuleNbHbIX  mpsMbiX. CyMma  yrioB
’ TpEYroJibHUKA. BHEIIHUE YTkl TPEYTOJIbHUKA
[IpsamMoyrosibHbIM  TpeyroiabHUK. (CBOWCTBO MEAHAaHbl MPSAMOYTOJIBHOTO
6.7 TPEYroJibHUKA, TPOBEICHHOM K runoreHyse. Ilpu3Haku paBeHCTBa
' MPSMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpsAMOYTrOfbHBINA TPEYTOJbHUK C YTIOM
B 30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO
6.8 0 JUIMHE JIOMaHOH, Teopema O OoJbllIeM yrie W OOJIbIIeH CTOpOHE
TpEYroJbHUKA. [lepreHIuKyIsp U HaKJIOHHAs
6.9 I'eomeTprueckoe MeCTO TOYEK. buccekTpuca yrima W CEpeIUHHBINA
' NEPIEHIUKYJIIAP K OTPE3KY KaK FTEOMETPUUECKUE MECTA TOUEK
OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMmHOe
6.10 |pacnonokeHue OKpY>KHOCTH U npamou. KacarenbHas u  cekymias
K OKPYXHOCTH
6.11 OKpy>XHOCTb, BIIMCAHHAsA B YroJl. BrincaHHas W onucaHHas OKPY>KHOCTH

TPEYTOJIbHUKA
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8 KVIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpaMMbI

Kox
IIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
o0pa30BaTeNbHOM IPOrpaMMBbl OCHOBHOT'O OOIIETO 00pa30BaHMUs

1

Ywucna ¥ BBIYMCIICHUS

1.1

Hcnonp3oBaTh  HayalbHbIE  IPEACTABICHUS O  MHOYKECTBE
JNEUCTBUTEIBHBIX YUCET U CPAaBHEHUS, OKPYIJIEHUS U BBIYMCIICHUH,
n300paxarh JCHCTBUTENbHBIE 4YMCIA TOYKAMHU Ha KOOPAMHATHOM
IpSAMOM

1.2

[IpuMeHsATh TOHATHE apUPMETUUYECKOTO KBAJAPATHOTO  KOPHS,
HaXOAWTh KBaJpAaTHbIE KOPHHU, HCIOJB3YsSd IpPU HEOOXOAUMOCTH
KAJIbKYJISITOP, BBIMOJIHATH MPE0O0pa30BaHUs BBIPAXKEHUH, COAEPKALIUX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ys] CBOMCTBA KOPHEN

1.3

HUcnonp3oBare 3amucu OOJBIIMX M MaJIbIX YHUCEI C IIOMOIIBIO
JEeCATUYHBIX ApoOel u creneHelt yucna 10

AnreOpanueckue 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 anredpandyecKumMu ApoosiMu

23

PackitanpiBaTh KBaApaTHBIM TPEXUWIEH HA MHOXKUTEIU

24

[TpumensaTs mpeoOpa3oBaHusl BRIPAKEHUN NJISI PEUICHUST Pa3IMYHBIX
3a71a4 U3 MaTEMaTUKH, CMEXKHBIX IPEAMETOB, U3 PEAIbHOM ITPAKTUKHU

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemwlare nuHelHBIE, KBaJApAaTHbIE YPABHEHHS M PalWOHAJIbHBIE
YPaBHEHMs, CBOIAIINECS K HUM, CUCTEMBI JIBYX YPAaBHEHUU C ABYMS
IIEPEMEHHBIMU

3.2

[IpoBoauTh NPOCTEHIINE WCCIEAOBAHUS YPABHEHUW U CHCTEM
ypaBHEHWH, B TOM 4YHCJI€ C TPUMEHEHHEM TpapuUYECKUX
npejcTaBieHui (ycTaHaBIIMBaTh, UMEET JIM YPaBHEHHUE WJIU CHCTEMa
YpaBHEHHI PEIICHHUS, €CIH UMEET, TO CKOJIBKO, U IIPoUee)
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33

[lepexoguts OT cioBecCHOW (OPMYJIUPOBKM 3amayl K €€
anre0Opanyeckol MOJIETM € TOMOUIbIO COCTaBJIEHUS YPaBHEHHUS
WM CHUCTEMBl YpDAaBHEHUMN, WHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33/1a4 MOJyYECHHBIN pe3yJIbTaT

34

[IpuMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJI1 CPAaBHEHUS, OLICHKH,
peuiaTh JIMHEHbIe HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  TpadUUyecKyl0  WUIIOCTPALMI0  MHOXKECTBA  PEIICHHM
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 cBOiicTBa YKMCIIOBOM (QyHKIMH MO €€

rpaduky

BeposTHOCTh 1 cTaTHCTHKA

5.1

N3Bnekath W mpeoOpa3oBbIBaTh WH(OpMAINIO, TPEIACTABICHHYIO
B BUJIe TaOJIUII, AUArpaMM, TpaduKoB, MPEICTABIATh JaHHBIC B BUJIC
TabHIl, TuarpamMm, rpauKkoB

5.2

OnuceiBaTh JaHHBIE C TOMOIIbI0 CTAaTHCTUYECKUX IOKa3aTele:
CpeIHMX 3HA4YeHWH W Mep pacceMBaHus (pa3Max, IUCHepCHus
Y CTaHAAPTHOE OTKJIOHEHHUE)

53

HaxoauTh 4acTOTHI YHCI0BBIX 3HAUYEHHUI U YaCTOTHI COOBITHH, B TOM
YyuCIie 1o pe3ysibTaTaM U3MEpEHU U HaOI0 IeHU N

54

HaxoauTe BEpOSTHOCTH CIy4YalHBIX COOBITUH B ONBITaxX, 3Has
BEPOSTHOCTH DJICMEHTApPHBIX COOBITHH, B TOM 4YHCJIE B OIBITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU

5.5

Hcnonw3oBath  rpaduueckue  MOAENU:  JAEPEBO  CIy4allHOTrO
HKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCIOBas MPsAMast

5.6

OnepupoBaTh MOHATUSIMHU: MHOXECTBO, MOAMHOKECTBO; BBITOJIHATH
omeparuyi  HaJl  MHOXECTBaMH: OOBCIMHEHHE, IIepeceucHue,
JIOTIOJIHEHUE; TIEPEUMCIATh  DJIEMEHTbl MHOXECTB, [MPHUMEHSATh
CBOMCTBA MHOYKECTB
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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,
MOJb30BaThCSI HX CBOMCTBAMHM IIpu pPCHICHUU TI'COMCTPHYCCKHUX
3aaad

6.2

[IpuMeHATh CBOWCTBA TOYKHM TEPECEUEHUS MEIWaH TPEyroJbHUKA
(1eHTpa Macc) B pelieHuu 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
U IpakTHYecKkuxX 3anad. CTpouTh MAaTeMaTHYECKYH) MOJEINb
B IPAKTUYECKHX 337]a4ax, CAMOCTOSTEIBHO JEJIaTh YEPTEK 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
3afadax

6.8

Brnanerb MOHATUSIMM  BIMCAHHOTO W LEHTPAJIbHOTO  YIJIa,
HCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YTJIaX, yriax MEXAY XOpJaMu
(CekymuMH) U yrjie MEXKJIy KacaTellbHOW W XOPAOW MpHU PEeLICHHUU
FeOMETPUYECKUX 3a7a4

6.9

Biagers MOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IIPUMEHATH
CBOMCTBA ONMMCAHHOTO YEThIPEXYTOJIbHUKA IPU PELIEHUH 3a1a4

6.10

[IpumMeHATP TOJy4YEHHbIE 3HAHUS HAa NPAKTUKE — CTPOUTH
MaTE€MAaTHYECKUE MOJEIU ISl 3a/1a4 PEAIbHOM >KU3HU U TIPOBOIUTH
COOTBETCTBYIOIIIME  BBIUMUCICHHS C  NPUMEHEHHEM  MOJ00us
U TPUTOHOMETPHUH (TI0JIb3YSICh, TJI€ HEOOXO0IUMO, KaJTbKYISTOPOM)
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IIpoBepsiembie Y1eMEHTHI COEPIKAHUS

Kon [IpoBepsieMblid 3JIEMEHT COIEPKAHUS
| Uucna v BBIYUCIEHUS
11 KBagpatueiii kopeHb u3 uucina. [loHstue o0 uppalioHaTIbLHOM YHUCIE.
' JlecsTuuHble MPUOIMKEHUS UPPALMOHATIBHBIX YUCEN
CpoiicTBa apu(pMETUYECKUX KBAJAPATHBIX KOPHEW M HX TMPUMEHEHUE
1.2 K  MpeoOpa3oBaHUIO  YUCIOBBIX  BBIPAXKEHUM W BBIUHCICHUSIM.
JleMCTBUTEBHBIC YHCIIA
1.3 CreneHb ¢ 1IeNIBIM TIOKa3aTesieM U ee cBoicTBa. CTaHIapTHAs 3alIMCh YKCIIa
2 Anrebpanyeckue BbIPAKEHUS
21 KBampaTHblii  TpexwieH,  pa3joKE€HUWE  KBaJgPAaTHOTO  Tpex4deHa
' Ha MHOXKUTEITU
2.2 | Anrebpanueckas 1poOb. OCHOBHOE CBOMCTBO ajireOpanyecKkoi apoodu
23 CrnoxeHue, BBIMUTAHUE, YMHOKEHUE, JIETICHUE anreOpandeckux Ipooei
24 | PaunoHanbHbIE BEIPAKEHUS U UX [TPeoOpa3oBaHue
3 VYpaBHEHUs 1 HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
32 Pemenue ypaBHeHUi, CBOASIIMXCA K JIMHEWHBIM U KBAIPATHBIM
33 [Ipocreiine 1poOHO-paLIMOHATIEHBIE YPABHEHUS
['padrueckas nHTEpHpETALMS YPABHEHUI C IByMS IEPEMEHHBIMU U CUCTEM
34 JIMHEMHBIX YPAaBHEHUN C IByMs NIepeMeHHbIMU. [Iprmepsl pemenns cucreM
HEJIMHEHHBIX YPABHEHUU C IBYMs IEPEMEHHBIMU
3.5 Petienne TeKCTOBBIX 3a/1a4 anredpanyeckuM criocooom
3.6 | YucnoBble HEPABEHCTBA U X 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 [lonsatue @ynkuuu. OO6macTh oONpeneNeHUus] W MHOXKECTBO 3HAYCHHH
' ¢ynkumu. CriocoOsl 3aanus QyHKIIHIA
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4.2 I'paduk pynkuun. UteHne cBOWCTB PyHKIMH 11O €€ TpaduKy
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 BeposTHOCTh U cTaTUCTUKA
5.1 [IpeacTaBieHue JaHHBIX B BUE TAOJIUIL, JUarpaMM, rpa@uKoB
59 MHOXECTBO,  DJIEMEHT  MHOXECTBAa,  INOAMHOXKeCTBO.  Omepanun
' HaJl MHOKECTBaMU: O0OBEMHEHUE, TIEPECEUEHNUE, JOTIOTHEHHE
53 CaoiicTBa onepanun Ha/Jl MHO>KECTBAMU: MIEPEMECTUTEIBHOE,
' COYETATENBHOE, PACTIPEACITUTEIBHOE, BKIKOYEHNUS
54 Hcnonp30BaHne rpaguueckoro NpeicTaBlICHUs MHOXECTB Ul ONMHUCAHUs
' pEeaNbHBIX NPOLIECCOB U SBJICHUM, IPY PELICHUHN 3aa4.
55 N3mepenne paccenBaHus TaHHBIX. JlUCnIEpCUs U CTAaHIAPTHOE OTKIIOHEHNE
' YUCIOBBIX HA0OPOB. /lnarpamMma paccenBaHus
DneMeHTapHble COOBITUS CiiydyalHOro ombiTa. ChydailHbie COOBITHSL.
56 BepositHocTi coObiThii. ONBITBI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coObitusiMu.  CrydaiiHbiid  BeIOOp. CBsA3b  MEXAY MaJOBEPOSTHBIMU
U MPAKTUYECKU TOCTOBEPHBIMH COOBITHSIMH B IPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa AEpPEBBEB: EAUHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
5.7 BHUCSIYEH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BEPIIMH M YHUCIOM pedep.
[IpaBuno ymHoxxenusi. Pemenue 3aa4 ¢ momouibio rpados
[IpoTuBomnonoxusie  coObiTusA. Juarpamma Oitniepa. OObenuHEHUE
5.8 u nepeceueHue cooObiTuil. HecoBmecTHbie coObiTusi. Dopmyna ciioxeHus
BEPOSITHOCTEUN
59 VYcnoBHas BeposiTHOCTb. [IpaBuino ymHoxenus. HezaBucumbie coObITHS
IIpencraBmenue HSkCriepuMeHTa B BHJE JepeBa. Pemenwe 3amad
5.10 |Ha HaxXOXIEHUE BEPOSITHOCTEH C TIOMOUIBIO JIepeBa  CIy4alHOIO
AKCIIEpUMEHTA, TUarpamMMm Dijepa
6 I'eomeTpus
6.1 YeroipexyronpHuku. [TapannenorpaMmm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyrosibHUK, pOMO, KBaApAaT, UX IPU3HAKU U CBOMCTBA
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Tpaneuusi, paBHOOOKas  Tpamenusi, €€ CBOHCTBA U  MPU3HAKH.

6.3
[IpsmoyrosbHas Tpanenus
6.4 Meron ynBoenus menuansl. LlenTpanbHas cummerpus. Teopema Daieca
' Y TEOpeMa O MPONOPLUHUOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUU TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKa
6.6 [Tonobue TpeyroiabHUKOB, Kod(pduuueHT nomodus. IlpusHaku mnomoOus
' TPEeyroJibHUKOB. [IpuMeHeHne noo0ust mpu peleHny NPakKTUYECKUX 3a/1a4
6.7 @opMmynbel i1 IUIOLIAAM  TPEYroJibHHKA, Mapajuiesorpamma, pomoba
' U TpaICIHH
6.8 CpoiicTBa muiomaael reomeTpuyeckux (uryp. OTHOIIEHHE IUIOLIAACH
' oTI0OHBIX (UTYP
6.9 Beruucnenue miomaaei TpeyroabHMKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu  pemeHun
' NPaKTHYECKHUX 3a/1a4
CuHyC, KOCHHYC, TaHT€HC OCTPOIO yIila IPSIMOYI'OJIBHOTO TPEYrOJIbHUKA.
6.11 | OcHOBHOE TPUTOHOMETPUYECKOE  TOXKJIECTBO. TpPHUTrOHOMETPUYECKUE
¢ynxuuu yrios B 30°, 45° u 60°
6.12 Bnucannble U LIEHTpalbHBIE YTIibl, YTOJ MEXIY KacaTelIbHOW M XOPIOM.
' VYTIbl MEXIY XOpAaMH U CEKYIIUMU
6.13 | BriucanHble U ONMCAHHBIE YETHIPEXYTOJIbHUKH
6.14 B3auMHoOe pacrnonoxeHue ABYX OKpyKHOCTed. KacaHue OKpyKHOCTEM.

OO6mue kacaTeNbHbIC K IBYM OKPYXKHOCTSIM
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9 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpamMmMbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pazoBaTenbHOM MporpaMMbl OCHOBHOT'O OOLIET0 00pa3oBaHus
pe3ynbTaTa
| Hucna v BBIUKCIEHUS
11 CpaBHUBATh U yHOPSJIOYMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIC
' qHcia
Breinonuars apudmeTndyeckue ASHCTBUS ¢ pallUOHATIBHBIMUA YHCIIAMU,
1.2 COYeTasi YCTHbIE M MHCbMEHHBIC NMPHUEMBI, BBINOJIHATh BBIYUCICHUS
C UPPALMOHAIIBHBIMU YHCIIAMU
13 Haxonute 3Ha4YeHUs CTENEHEW C LEJBIMU MOKAa3aTeIIMU U KOPHEW,
' BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUIN
14 OkpyriisiTb  ACUCTBUTENBHBIE  YHUCIA,  BBINOJHATh  IPUKUIKY
' pe3yJibTaTa BIYMCIIEHUN, OLIEHKY YHACJIOBBIX BBIPAXKEHUM
2 VYpaBHEHUS U HEPABEHCTBA
21 Pemlate nuHEWHbIE W KBaJpaTHbIE ypaBHEHUS, YypaBHEHUS,
' CBOJISIIIIMECS K HUM, TIPOCTEHIITNE TPOOHO-PAIIMOHATIbHBIE YPaBHEHUS
PemaTe crucTeMsl IBYX JJMHEMHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHUE HE SIBIIAECTCS
JMHEWUHBIM
Pemiath TeKCTOBbIE 3ajjauu aJIreOpaudecKuM CIocOoOOM C MOMOIIBIO
2.3 COCTaBJICHUSI YPAaBHEHUSI WM CHUCTEMBbI JABYX YPaBHEHUU C JBYMS
nepeMEHHbIMU
[IpoBoAMTE NPOCTEWIINE HCCIENOBAHUS YPABHEHUHW UM CHUCTEM
ypaBHEHUH, B TOM 4YHCI€ C TPUMEHEHHEM TrpadudecKux
24 MIPEICTABICHUMN (Hanpumep, yCTaHaBJIUBATh, MMeeT M
YpaBHEHHUE WJIM CHUCTEMA YpPABHCHUM PEILICHUS, €CIM HUMEET,
TO CKOJIBKO)
Pemiate  nuHEWiHBIE HEPAaBEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
2.5 M300pakaTh perieHue HEPABEHCTB HAa YHUCIIOBOU MPSMOM, 3aHChHIBATh
pELICHUE C TOMOIIBI0 CUMBOJIOB
)6 Pemiarb cucTtembl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
' BKJIIOUAIOIME KBAJPaTHOE HEPABEHCTBO, H300paKaTh pEIICHUE
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CHUCTECMblI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMChIBATh PCIICHUC
C IIOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA PH PELIEHUH PA3JIUYHBIX 33144

OyHKIMH

3.1

Pacno3HnaBath q)YHKHI/II/I HN3Y4YCHHBIX BHUJIOB. Iloka3kIBaTh
CXEMAaTHU4YCCKU PaCIIOJIOKCHUC Ha KOOpI[HH&THOfI IINTIOCKOCTH

rpaduxoB GpyHKIMii BUaa: y=kx, y=kx+b, Y=_,y=ax>+bx+c¢
X
B 3aBHCHMOCTH OT 3Ha4eHHI K03()(PUIIMEHTOB, ONMUCHIBATh CBOMCTBA

byHKIMMA

3.2

[Toka3piBaTh CXEMATHYECKHM pACTIOJIOKEHUE Ha KOOPJIUHATHOMU

IJIOCKOCTH TpauKkoB (GyHKUUNA BHUIA Y N3 , Y = |x| u onuceiBath

CBOMCTBa (DyHKILIMIA

33

Crpoutb M u300pakaTb CXE€MaTUYECKU TIpadUKU KBaJPATHUYHBIX
(GyHKIMI, ONMMCHIBaTh CBOMCTBA KBAJApPAaTUUHBIX (YHKIUH MO HUX
rpadukam

34

Pacno3naBaTh kBajgpaTuuHylo (GYHKIHIO 1O (opMyse, TPUBOAUTH
mpUMEpPHl KBaIpaTHUUHbIX (YHKIUA M3 peaTbHOM KU3HU, (PU3UKH,
TEOMETPUU

Apudmerrueckas U TeOMETPUIECKas TPOrPECCUU

4.1

Pacro3naBaTh apupMETHYECKYI0O U TEOMETPHUECKYIO TPOTPECCHH
IIPU pa3HBIX CrIoco0ax 3adaHus

4.2

BBINMOMHATH BBIUUCICHHUS C HCMOJb30BaHUEM (POPMYJT n-ro yjeHa
apu(PMETUIECKON M TEOMETPUYECKON MPOTrpeccuii, CyMMBbI TEPBBIX
N YIEHOB

4.3

N300paxkaTh 4ieHbI OCIEA0BATEILHOCTH TOUKAMHU Ha KOOPIUHATHON
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

N3Bnekath W mpeoOpa3oBbIBaTh HH(OpMAIMIO, TPEIACTABICHHYIO
B Pa3IMYHBIX HCTOYHUKAX B BUJE TaOJIWI], AWarpamMm, rpaukos,
MPEICTABIIATH IaHHBIE B BUIE TAOJIUII, AHarpaMM, rpaduxon
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5.2

Pematsp 3aa491 OPraHN30BaAHHBIM H€p€60pOM BAPHAHTOB, d TAKXKC
C UCITIOJIB30BAHUEM KOM6I/IHaTOpHBIX IIpaBuJI U MECTOAOB

53

Hcnonp30BaTh  ONMUCATENBHBIE XapaKTEPUCTUKUA JJII  MAacCHBOB
YHUCIIOBBIX JIAHHBIX, B TOM WYHCJC CPEIHUE 3HAYCHUS M MEpPbI
paccerBaHuUs

54

HaxonuTh 9acTOThl 3HAYEHUW 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 YCIEXa, B CEpHsIX
vcnblTaHuid bepHynu

5.6

HNmMeTp mpencraBieHue O CIy4YaliHOM BEJIMYMHE U O PACIPEICIICHUU
BEPOSATHOCTEN

5.7

HmeThs npencTaBieHne o 3aKOHE OOJIBLIMX YHCEN KaK O MPOsBICHUU
3aKOHOMEPHOCTM B CIyYallHOM HW3MEHYMBOCTH M O pPOJHM 3aKOHA
OO0JIBILINX YUCEI B IPUPOJIE U OOIIECTBE

['eomerpus

6.1

3HATh TPUTOHOMETPUYECKHE (PYHKIIUM OCTPBIX YIJIOB, HAXOJHUTH C UX
MOMOIIIBIO PA3JIMYHBIE AJIEMEHTHI MNPSIMOYTOJIBHOTO TPEYrOJbHUKA
(«pereHue MPSAMOYTOJIbHBIX TPEYTOJIBLHUKOB ). Haxonuts
(c TMOMOIIBIO KalbKYyJSATOpa) JIMHBI W YIIbl JJIS HETaOJIWYHBIX
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 HAXOXICHUS
Pa3MTUYHBIX SJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
MIPUMEHATH UX IIPU PELICHUHU T€OMETPUUECKUX 3a0a4

6.4

Bnagers mousTHSMU TMpeoOpa3oBaHHs MOJO0HUS, COOTBETCTBEHHBIX
aJeMeHTOB ToA00HBIX (uryp. Ilosb3oBaTbesi cBOMCTBaMH MOI00US
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JJIMHBI U HAaXOIUTh YTJIBI
y nofo0HbIX (uryp. [IpumMeHsTh CBOMCTBA MOJ00MS B IPAKTUIECKUX
3ajlayaX. YMeThb MPUBOJUTH MpPUMEpPbl  MOAOOHBIX  GUTYp
B OKPY’KaIOIIEM MUPE

6.5

ITonp30BaThCsd TEOpeMaMU O IIPOM3BEACHHU OTPE3KOB  XOpI,
O MPOU3BEJECHUN OTPE3KOB CEKYIIIUX, O KBaIpaTe KacaTeIbHOU
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6.6

[lonp30BaTbCA  BEKTOpaMH, IOHMMAaTb HMX  T'€OMETPUYECKUU
U (PU3NYECKUIN CMBICI, IPUMEHITh UX B PELIEHUH I€OMETPUUECKUX
U pusndeckux 3aaad. [[puMeHsATh CKalIsipHOE IPOU3BEICHUE BEKTOPOB
JUISL HAXO0KJICHUS JJIMH U YIJIOB

6.7

[Tonp30BaThCs MCTOJAOM KOOPAWHAT Ha INIOCKOCTH, 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
MOJTyYEHHBIC YMEHHUS B TPAKTUUECKUX 3a/1a4ax

6.9

HaxonuTth ocu Wi EHTPbl CAMMETPUU (QUTYD, TPUMEHSATD ABHKCHUS
IIJIOCKOCTHU B MPOCTEUIINX CITydastX

6.10

[IpuMeHATh TONy4YEHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENH AJiA 3a7ad peajlbHOW >KU3HU U MPOBOJUTH
COOTBETCTBYIOIIME  BBIUMCICHHS C  NPUMEHEHHEM  TMOJ00us
U TPUTOHOMETPUYECKHX (PYHKIMM (MOJIB3YysCh, I/I€ HEOOXOAMMO,
KaJIbKYJISITOPOM)

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
1 Yucaa v BBIYUCICHUSA
11 PanmonanpHbIe yncna, HpparmoHaIbHbIC YKCIa, KOHEYHBbIC M OECKOHECUHBIC
' JECATUIHBIC TPOOH
MHOX€ECTBO JIEMCTBUTEIIBHBIX YHCEJ, JCHCTBUTEIBHBIE YHMCIIA Kak
12 OCCKOHEUHBbIE JeCATUYHbIC IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
' MEXKy MHOXECTBOM JICMCTBUTEIBHBIX YUCEI W KOOPAWUHATHOM MPSIMOM.
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 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OJTHOU IEPEMEHHOM
22 JInneniHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K JIMHEUHBIM
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2.3

KBagpatHoe ypaBHeHue. Penienuie ypaBHeHH, CBOASIIMXCS K KBaJIpaTHBIM

bukBanparnoe ypaBHeHue. llpumepsl pelieHUsT ypaBHEHUW TPETbEH

24 . .
Y YETBEPTOM CTENEHEN Pa3I0KEHNEM Ha MHOXKHUTENIN
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 YPABHEHUM C IBYMs IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEHHOE, a IPYroe —
' BTOPOI1 CTETIEHU
2.10 | I'paduyeckast UHTEpHpPETALUS CUCTEMbl YPABHEHUM C IBYMsI IEPEMEHHBIMU
2.11 | PemeHue TEKCTOBBIX 3aJ1ay alireOpanyecKuM 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'padmyeckas nHTEpHpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMSI
' IIEPEMEHHBIMU
3 OyHKIUU
31 KBagparuunas Qynkuus, ee rpaduk u cBoiictsa. I[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 (opmyoi
n-ro 4jeHa
40 Apudmernueckas nporpeccusi. Dopmynsl n-ro uieHa apupmMeTuyecKon
' IIPOrPECCUH, CYMMBI IIEPBBIX N YJIEHOB
43 I'eomerpuueckas mnporpeccusa. @OpMmylibl N-r0O 4Yji€HA TIE€OMETPUUECKON

IPOTrPECCHUH, CYMMBI ITIEPBBIX N YJIEHOB
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N3o0pakeHne 4iIeHOB 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 UHTEpIpeTalus JaHHbIX. UTeHWe H MOCTpOoeHHE TaOJull, auarpamw,
rpaduKoB MO peaTbHbIM TaHHBIM
5.2 | IlepecTaHOBKH U (paKTOpHaI
5.3 CoueTaHus ¥ YUCIIO COYETAHUM
54 Tpeyronsuuk [lackans. Pemenue 3a1a4 ¢ UCOJIb30BAHUEM KOMOUHATOPUKU
55 ['eomerpuyeckas BepoATHOCTh. CilydailHbId 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 CiyvaiiHas BeJIMUMHA U PACTIPEICTICHUE BEPOSTHOCTEN
59 MaremaTuyeckoe oxuaaHue u aucrepcus. [IpuMepbl MaTeMaTH4eCKOTo
' 0’KHMJIaHUSI KaK TEOPETUYECKOTO CPEITHETO 3HAYCHUS BEJIMYUHBI
510 MareMaTu4eckoe OXKHUIAHUE W JAUCIIEPCHUS CIYyYaliHON BEJIIMYMHBI «YUCIIO
' 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 or O pgo 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOXKIeCTBO. DOPMYIIbI IPUBEACHUS
Pemenne TtpeyrombHukoB. Teopema KOCMHYCOB M 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 XOpPH, TEOPEMBI O MPOU3BEACHUU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOU
6.5 Bekrop, mHa  (MOIyJib) BEKTOpa, COHANPABICHHBIE  BEKTOPBI,

IIPOTHUBOIIOJOKHO HAIIPAaBJICHHBIC BCKTOPBI, KOJJIMHCAPHOCTL BCKTOPOB,
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PaBC€HCTBO BCKTOPOB, OIICpallMh Hald BCKTOPaMHU. Paznoxxenue BCKTOpa
10 ABYM HCKOJUIMHCAPHBIM BCKTOpaAM

KOOpI[HHaTI)I BCKTOpPA. CKaJ'IHpHOG IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHHUC
AJI1 HaXOKACHUA OJIMH U YIJIOB

6.6

JlekapTOBbI KOOPAUHATHI HAa INIOCKOCTU. Y paBHEHUs NPSIMOU U OKPYKHOCTH
6.7 B KOOpPAMHATAX, MIEPECEUEHUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpaAnHAT
U €r0 IPUMEHEHUE

6.8 [IpaBuibHBIE MHOTOYTOJIBHUKH

JnuHa okpyxHocTH. ['pagycHas u paguanHas 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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NEPEYEHb (KOJIUP®UKATOP) MIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBILEI'O OFPA30OBAHMS U DJIEMEHTOB
COJIEP’KAHHUS IO MATEMATHKE

J1J1st mpoBeZIeHUs OCHOBHOT'O FOCYapCTBEHHOTO 9K3aMEHa [0 MaTeMaTHhKe (anee —
OI'D mno wmaremaTHKe) UCHOJb3yeTCsd TMepeyeHb (KOAU(PUKATOP) MNPOBEPSIEMBIX

TpeOOBaHU K

pesyibTaTaM OCBOEHMsSI OCHOBHOM 00pa3oBaTelbHON IpPOrpamMMbl

OCHOBHOTI'O 06HICI‘O O6p&30BaHI/IH H 3JICMCHTOB COACPKAHUA.

IIposepsiembie Ha OI'D mo Maremaruke TpedOBaHMSI K pe3yJibTAaTaM OCBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOTI'0 00111er0o 00pa3oBaHMs

Kon
IPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTesbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus Ha ocHoBe OI'OC

1

YMeHue onepupoBaTh MOHATUAMHU: MHOKECTBO, ITOAMHOXKECTBO,
Olepaluy HaJ MHOXECTBAMHU; YMEHHE OIEPUPOBATH MOHATUSAMM:
rpad, CBS3HBIN Tpad, AepeBO, LUKI, TPUMEHITh UX MPU PEUICHUH
3aJ1a4; yMEHHE UCTIOIb30BaTh rpapuueckoe MpeicTaBICHIEe MHOKECTB
JUISL OTIUCAHUS PEAIBHBIX MPOLIECCOB U SIBIICHUM, IIPU PELLIEHNUH 3a1a4
U3 IPYruX y4eOHbIX MPEIMETOB

YMeHue onepupoBaTh MOHIATUAMU: ONPEACICHUE, AKCUOMA, TEOPEMA,
JIOKa3aTeIbCTBO; YMEHHE pPacllO3HABaTh HWCTUHHBICE W JIOKHBIC
BBICKA3bIBAHUS, NPUBOJIUTH IPUMEPbl U KOHTPHPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUM

YMeHue ornepupoBaTh IMOHATUSMU: HATypalbHOE YHUCIIO, MPOCTOE
M COCTAaBHOE YHUCIIO, ACIMMOCTh HATYypajbHBIX YHCEIN, MPU3HAKU
JNETUMOCTH, IIeJI0€ YHUCJIO0, MOJYJb YHWCia, OOBIKHOBEHHAs JIpOoOb
U JIeCATUYHAS APOOb, CTAHIAPTHBIN BUJT YKCIIA, PAllMOHATIBLHOE YHCIIO,
UppALMOHATFHOE YHUCIO0, apuMETUYECKUA KBAJPATHBIH KOPCHBD;
YMEHHUE  BBINOJHATH  JEUCTBHS  C  YHWCIAMHU, CpPABHUBATH
YU yHOpSAI0YMBATh YHUCJA, MPEICTABIAThH YMCIAa HAa KOOPJIMHATHOMW
MpAMOM, OKPYIJVISITh YKCIA; YMEHUE J€JIaTh MNPUKUJKY U OLEHKY
pe3yabTara BEIYMCICHUN

YMeHue onepupoBaTh NOHATHUAMU: CTEIIEHb C LEIbIM IOKa3aTeleM,
apu(pMeTHYecKuil KBaJpaTHbI KOPEHb, MHOTOWIEH, alreOpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTeneHH
OosbllIe €IUHUIIBI; YMEHHUE BBIIIOJHATH pacyeThl MO (Gopmynam,
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npeoOpa3oBaHusl  LENBIX, APOOHO-pAllMOHAIBHBIX  BBIPAKEHUHN
Y BBIPAXKEHUW C KOPHSMHU, Pa3I0KEHUE MHOIOUJICHA HA MHOXKHUTEIIH,
B TOM YHUCJIE C HCHOJb30BaHUEM (OPMYJT pPa3HOCTH KBaJApPaTOB
Y KBaJpaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh NOHATUSIMH: YUCIOBOE PAaBEHCTBO, YPABHEHHE
C OJIHOM TIIEPEMEHHOM, YMCIOBOE€ HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHOW; YMEHUE PElIaTh JIMHEWHBIE U KBaIPATHBIC YPABHEHUS,
JTpOOHO-pallMOHANbHBIE YPAaBHEHUSI C OJHOM MEPEMEHHOM, CHCTEMBI
JBYX JIMHEHHBIX YPABHEHUM, TUHEHHbBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOM
NEPEMEHHOM, B TOM YMCJIE IPU PELIEHUU 33]1ay U3 JIPYruX NpeIMeTOB
U MPAKTUYECKUX 33/ad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO
OpsMYI0 U KOOPAMHATHYIO IJIOCKOCTh JUIsl M300paKeHUs! pelieHui
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMU: QYHKIUA, TpaPuK QYHKIINH, HYITU
byHKIINNA, MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, YOBIBaHWS, HAWMOOJbICe M HAUMCEHBIIEE 3HAYCHUS
byHKIUY; yMEHUE OTIepUPOBATH MOHATUSIMU: npsimast
MPOMOPIIMOHAILHOCTh,  JIMHEWHass  (QYHKIUSA,  KBaJpaTUIHAS
dbyHKIMsI, 0OpaTHas MPOMOPIMOHAIBHOCTh, Mapadosia, TUNepOoa;
yMeHue CTpouTh Tpaduku (QyHKIME, HCHOIB30BaTh Tpaduku
JUIS  OTpECNIeHHsT  CBOWCTB  MPOIECCOB U 3aBUCHMOCTEH,
JUISL pellieHus 3aJad W3 JAPYTUX y4deOHBIX MPEAMETOB M pPeabHOMN
KU3HHW, YMEHHE BBIpOKATh (POPMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

YMenue OIEepUpPOBATh HNOHATUSAMMU: NOCJIEOBATENBHOCTb,
apudmeTrnyeckass U TeOMETpUYECKas  IPOrpecCuu;  yMEHHE
UCIIOJIb30BaTh CBOWMCTBA MOCIEI0OBATEIBHOCTEH, (POPMYJBI CYMMBI
U 00ILlero ujeHa Mpyu pelieHrH 3a7ad, B TOM YUCIE 3a7a4 U3 APYrux
y4€OHBIX MPEAMETOB U PEeabHOM )KU3HU

YMeHue pemaTth 3a7a4d pa3HbIX THUIIOB (B TOM YHUCJIE HA MPOICHTHI,
JOJIM W YacTH, JIBIDKCHHE, paboTy, IIEHy TOBAapOB U CTOMMOCTH
MOKYIIOK W YCJIyT, HAJIOTH, 3a7a4 U3 00JIaCTH YIpaBJICHUs JTUYHBIMU
U CceMelHbIMH (PUHAHCAMH); YMEHUE COCTaBJIATh BBIPAKCHHUS,
YpaBHEHHUsI, HEPABEHCTBA M CHUCTEMbl IO YCJIOBHIO 33/1a4H,
HCCIIeIOBATh MOJTYYEHHOE PEIICHUE U OIICHUBATh MPaBAONOI00HOCTh
MOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUSAMU: QUTYpPA, TOUKA, OTPE30K, MpAMas,
7y, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK, PABHOOEIPEHHBIN
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U PABHOCTOPOHHHUI TPEYTrOJbHHUKH, MPSIMOYTOJbHBIA TPEYroJIbHUK,
MeJuaHa, OMCCEKTpUCa M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOIbHUK,
napajienorpaMMm, pomO, MPSAMOYTOJIbHUK, KBaJpaT, Tpameius;
OKPYXHOCTb, KpYyT, KacaTelabHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
dburypamu; yMeHue pemiath 3ajladyd, B TOM YHUCJE W3 MOBCEIHEBHOMN
YKU3HHM, Ha HaXOXXJIECHUE T'€OMETPUUYECKUX BEJIMYHUH C MPUMEHEHUEM
U3YYEHHBIX CBOMCTB (hUryp u (hakToB

10

YMeHHne onepupoBaTh MOHSATHUSMHU: PaBEHCTBO (GUTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; MAPAJJICIIBHOCTh U MEPIEHANKYJISIPHOCTh MPSAMBIX,
yrojl MEeXAYy HpsIMbIMU, NEPIECHIUKYJAP, HAKIOHHAs, MPOEKIu,
nonobue Guryp, no100HbIE TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIIBHO
TOYKM M TNPSIMOW; YMEHHE pPaclo3HaBaTb PAaBEHCTBO, CUMMETPHUIO
U nojgobue (uryp, napasuiebHOCTh U MEPIEHANKYIIPHOCTh NPAMBIX
B OKPY’KaIOIIEM MHUPE

11

YMeHue onepupoBarb IOHATUSMHM: JUJIMHA, PACCTOSTHHUE, YTrOJl
(BeMYMHA yIJia, CUHYC U KOCHUHYC yrja TPEYroJibHUKA), MJIOIIA/b;
YMEHHE OIIEHUBATh pa3Mephl MIPEAMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE TMPUMEHATH (OPMYJIBI MEepUMETpa W IUIOIIATN
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH U IUIOIIAM Kpyra, oobema
MPSIMOYTOJIBHOTO MapajlIelICNUIe]a; YMEHUE MPUMEHATh MPU3HAKU
PaBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHHUS
JUTS. BBIYUCJIEHUS JIJIMH, PACCTOSTHUM, TUIOIIAACH

12

YMenue wu3zo0paxkarh TUIoOCKue GUTYpl W HMX KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (PUTYpPHI OT PYKH, C TIOMOIIBID YEPTEIKHBIX
WHCTPYMEHTOB Y DJIGKTPOHHBIX  CPEACTB 1O  TEKCTOBOMY
WM CUMBOJIBHOMY OITMCAHHIO

13

YMeHue onepupoBaTh MNOHATUSMU: IPAMOYIOJbHAs  CHUCTEMA
KOOpJIMHAT; KOOPAWHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOpA HAa YHUCJIO, CKAISIPHOE IPOU3BEICHUE
BEKTOPOB; YMEHHME HCIIOJb30BaTb BEKTOPBl W  KOOPJIWHATHI
JUJISL TPEACTABJICHUS JAHHBIX 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 3HAUCHHUS, pa3Max YHCIIOBOTO Ha0bopa;
yMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATH U  MPEeoOpPa3OBHIBATH
uH(pOpMAIUIO, TPEJCTABICHHYI0O B TabIMIIax M Ha JguUarpaMmax,
OTpaXKaloIlIyr0 CBOWCTBA W XapaKTEPUCTHUKH PEaTbHBIX IPOIICCCOB
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U SBICHUH; YMEHUE paCloO3HaBaTb W3MEHYMBBLIC  BEIMYMHBI
B OKPYXKaIOIlIEM MUpe

15

YMeHue ornepupoBaTh MOHSATUSIMU: CIyYaWHBIA ONBIT (CIIy4yalHbBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTApHBIA HCXO.M)
CIIy4alHOrO OIbITa, CIy4ailHO€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOJUTh BEPOSTHOCTH CIIyYallHBIX COOBITHH B OIBITaX
C PaBHOBO3MO>XHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU; YMEHUE peliaTh
3aJlayd METOJOM OPraHW30BaHHOrO mNepedopa M C MCHOJb30BAHUEM
MpaBWJIa YMHOXXEHUS, YMEHHE OLICHUBATh BEPOSITHOCTU PEAIBbHBIX
COOBITHI M SIBIICHUN, MOHUMATh POJIb TMPAKTHUYECKH JTOCTOBEPHBIX
U MaJOBEPOSTHBIX COOBITUH B OKPYXAIOIIEM MHPE U B KU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBIINX YUCET U €T0 POJIbIO0 B MACCOBBIX SIBICHUSX

16

YMeHue BbIOMpPATh MOAXOJANIMM HM3YYEHHBIH METOJ ISl pELICHUS
3a7a4¥, NPUBOIAUTH IPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEpPHOCTEU
B IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBJIEHNE 3aKOHOB MATEMATHUKHU
B HCKYCCTBE, OIIMCHIBATh OTIEJIBHBIC BBIJAIOLIUECS PE3YJIbTATHI,
IIOJIyYEHHBIE B XOJI€ Pa3BUTHsA MAaTEMAaTHKN KaK HAyKH, IPUBOJUTH
IIPUMEPBI MATEMATUYECKNUX OTKPBITUM U UX ABTOPOB B OT€YECTBEHHOMN
Y BCEMUPHOU UCTOPUU

IlepedeHb 3JIeMEHTOB COAep:KaHUS, MPOoBepsieMbIX 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 M JCCATHYHBIE JpOOH, TPOIEHThl, OECKOHEUHBIC
NEePUOUYECKUE 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, TPUKUAKA U OLEHKA
pe3yibTara BRIYUCICHUIN
2 Anrebpanyeckue BbIPAKEHUS
2.1 BykBeHHbIe BbIpaxeHusl (BBIPAXKEHUS C IEPEMEHHBIMHU )
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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(pMeTHIECKUMHU KOPHSAMU HaTypaJIbHOM CTENEHU
3 VYpaBHEHUs 1 HEPABEHCTBA
3.1 Lenbie u 1poOHO-panOHaIbHBIE ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH
YpaBHEHUU
3.2 Llenbie u 1poOHO-panMOHaNbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPABEHCTB
33 Pemenne TekCTOBBIX 3a/1a4
4 YucII0BbIE MTOCIIEN0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TOCIIE0BATEILHOCTEN
4.2 Apudmernueckass U reoMerpuyeckas nporpeccuu. Popmyna CIOXKHBIX
IIPOLIEHTOB
5 OyHKIHH
5.1. | ®yaknusa, crnocoObl 3amanus ¢yHkiuu. [padpux dysakmum. OO6mactb
ONMpeNeneHus: M MHOXKeCTBO 3HaueHud ¢GyHkuuu. Hynmu  QyHknum.
[IpomMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKLIHH.
Makcumymbl M MHUHUMYMBl (QyHKIuu. HawuOonbliee M HauMeHbllee
3HaueHUe PYHKIIMU Ha IPOMEXKYTKE
6 Koopaunatel Ha psAMOi U IITOCKOCTH
6.1 Koopnunartuas 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 N3mMepenne reomeTpuyecKux BEITNYNH
7.6 BekTops! Ha M10CKOCTH
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BepO}ITHOCTB " CTaTHUCTHUKA

8.1 OnucarenbHas CTAaTUCTHKA
8.2 | BeposatHoCTb

8.3 | KomOunatopuka

8.4 MHoxecTBa

8.5 ['padms
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