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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MareMatuke s oOydaommxcs 5-9 kiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamMe mo MaTeMaTUKE YUYTECHBbI UAEHU U TOJIOKECHUSA
KOHIIETILIMK Pa3BUTHsI MaTeMaTH4eckoro oopa3zoBanus B Poccuiickoit denepanuu.

[IpeameToM MaTeMaTUKH SBISIOTCS PYHIaMEHTANIbHBIE CTPYKTYPbI HAIlIETO MUPA —
OPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOIIEHUS (OT MPOCTEUIINX,
YCBaMBaEMBIX B HEMOCPEICTBEHHOM OIMBITE, /10 JOCTATOYHO CIOKHBIX, HEOOXOAMMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIATHBIX Uael). MaTtemaTuueckue 3HaHUsI 00eCIIeYnBalOT
NOHMMAHWE TPUHUMUIIOB YCTPOMCTBA M MCIOJb30BaHUA COBPEMEHHOM TEXHUKH,
BOCIIPUATHE M  HHTEPIPETALUIO COLUAIBHOM, DJKOHOMUYECKOW, ITOJIUTHYECKOU
uH(poOpMaIuK, JAI0T BO3MOKHOCThH BBINOJHSATH PACUEThl U COCTABIISTH AJITOPUTMBI,
HAXOJUTh U IPUMEHSATH (POPMYIIbI, BIAJAETh MPAKTUYECKUMU IPUEMAMU T'€OMETPHUUECKUX
U3MEpPEHU M MOCTPOCHUU, YUTaTh MHGOPMAIUIO, MPEACTABICHHYIO B BHJE TaOJMII,
quarpaMM 4 TpauKOB, JKUTh B YCJOBHUSX HEOIPEACICHHOCTH U TMOHHUMATH
BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITHH.

N3yuyenune maremaTuku QopMUpyeT y OOydaromMXCd MaTEeMaTUYECKUW CTHUIIb
MBIILJICHUS, TTPOSIBIISIIONIUICS B ONPEIEIICHHBIX YMCTBEHHBIX HaBbIKax. OOyyaroniuecs
OCBaWBAIOT TaKW€ MPUEMbl U METOJAbl MBIIUICHUS, KaK HMHAYKIUS HU JASAyKIUS,
000011IeHNEe U KOHKPETU3ALMsl, aHAJIU3 M CHUHTE3, Kiaccu(ukauus U cucTeMaTh3auus,
abcTtparupoBanue U aHaorusi. OOBEKTH MATEMATHUECKUX YMO3AKIIOUEHUH, MPAaBUIIa UX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOECHHM, CIOCOOCTBYIOT
BbIpaOOTKE yMeHHUsI (HOPMYIUpPOBaTh, OOOCHOBBIBATH M JOKA3bIBATH CYXICHUS, TEM
caMbIM pa3BHUBAIOT JIOTMUECKOE MbllUIeHHE. M3yueHne MareMaTukd 0OecreyuBaeT
(dbopMHpOBaHUE AITOPUTMUYECKOW KOMIIOHEHTBI MBILIUIEHUS W BOCHUTAaHUE yMEHUUH
NEWCTBOBAaTh IO  3aJaHHBIM  QJITOPUTMAaM,  COBEPLICHCTBOBATb  W3BECTHBIC
U KOHCTPpYMpOBaTh HOBBbIE. B mpolecce pelieHus 3agad — OCHOBHOM ydeOHOU
NEATEIbBHOCTH HAa YPOKax MAaTeMaTUKM — DPa3BUBAIOTCA TBOpPYECKAas M IPUKIIAIHAS
CTOPOHBI MBILIUICHUS.
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OOyueHnre mMaTeMaTHUKE JAaeT BO3MOXKHOCTh Pa3BUBATh y OOYYAIOMIUXCS TOYHYIO,
palMoOHaNbHYI0O U MHGOPMATUBHYIO pedb, YMEHUE OTOMpaTh HauboJiee MOAXOISIINe
A3BIKOBBIE, CHMBOJIMYECKHE, TpadUyecKkue CpeACTBa [JIsi BBIPAKEHUS CYXKICHUN
Y HaIJIAIHOTO UX MPEICTABICHUS.

[Ipn u3yyeHUM MaTeMaTUKH OCYIIECTBISIETCA O0Ilee 3HAKOMCTBO C METOJIaMU
ITO3HAHHUS JIEWCTBUTEIBHOCTH, NPEJICTABICHUAMH O MPEAMETE U METOJAX MATEMaTHKH,
UX OTJIMYUU OT METOJIOB APYTUX ECTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 0COOEHHOCTSX
MIPUMEHEHUS MATEMATUKH I PELLICHHS] HAYYHBIX Y IPUKJIAIHBIX 3a1a4.

[IpuopureTHpiMu 1ENSIMH OOyYeHHs] MaTemMaTHke B 5-9 Kiaccax SIBISIOTCS:

dbopMHUpOBaHNE ICHTPATBHBIX MaTEMAaTHYECKUX TOHATHH (YUCIIO, BEITUYHHA,
reoMeTpuyeckas ¢urypa, nepeMeHHasi, BEpPOSITHOCTh, (PYHKIHS), 00ECIIeUHNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMATHUECKOT0 00pa3oBaHus 00yUaroINXCs;

MO/ABEACHUE OOYyYarOUIMXCsl Ha JOCTYIIHOM Il HHMX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3H MaTEMATUKU U OKPYKAIOLIET0 MUPaA, TOHUMAHUE MATEMATHKHA KaK YacTH
oO11el KylIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOy4arommxcs,
MO3HABATEJIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIILICHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKH;

dopmupoBaHrne (DYHKIIMOHATILHOM MaTEeMaTHYeCKOM TI'PAMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSBIECHUS MAaTeMaTUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH
B PCABHBIX JKU3HEHHBIX CUTYallMsIX W MPU U3YYCHUU IPYTUX y4eOHBIX MPEIMETOB,
NOPOSIBJIICHUS] 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QOopMylIHpoBaTh HUX Ha A3bIKE
MareMaTHKd M CO3JaBaTh MAaTE€MaTUYECKHE MOJEIH, IPUMEHATh OCBOEHHBIN
MaTeMaTUYECKU anmapaT g pEUIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX — 3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH IOJYYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JTUHUHU COAEPKAHUSA IPOTPaMMBI II0 MaTeMaTHKe B 5—9 kitaccax: «Hucna
U BBIUMCICHUS», «Anredpa» («AnreOpandyeckue BbIpaXEHHUS», «YpaBHEHUS
U HepaBeHCTBa»), «DyHkun», «['eomerpus» («I'eomerpuueckue GUIYpBI U HUX
cBOMCTBa», «M3MepeHre reoMeTpruuecKux BEIUYUH»), «BeposiTHOCTh U CTaTUCTUKAY.
JlaHHbIE JIMHUM Pa3BUBAIOTCS MapajlielbHO, KaXAash B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCMMO OJHa OT JpPyrod, a B TECHOM KOHTAaKTe
U B3aMOJICCTBUU.

Copep:xaHue nMporpaMMmbl M0 MaTeMaTUKe, paclpeesieHHOe M0 rojaM oOydeHus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MNPUHIMIHAIBHBIM
BOIlpocaM  oOydaromuecs  oOpamaiuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMHU TMOHATHSIMU M HaBbIKAMHU OCYIIECTBISUIOCH IOCJIEI0BATENbHO
U TOCTyNaTellbHO, C COOJIIOACHUEM MPUHIUIA MPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS
BKJIIOYAJIMCh B OONIyI0 CHCTEMY MaTe€MaTHYE€CKUX MPEICTaBICHUN O00yJarommxcs,
pacmpss 1 yriyosiss ee, 00pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3U.

B cootBerctBUn ¢ ®I'OC OOO maTemaTuka sBISETCS 005S3aTE€IbHBIM YUEOHBIM
peIMETOM Ha YpOBHE OCHOBHOTO oO1iero oopasosanus. B 5-9 knaccax maremartunka
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TPaJAUIIMOHHO N3Y4YaeTCs B PaMKax CISAYIOMUX YIeOHBIX KypCOB: B 5—6 Kiaccax — Kypca
«MaremaTtukay», B 7-9 kinaccax — KypcoB «Anredpa» (BKJIOYasi 3J€MEHThI CTaTUCTUKU
U Teopun BeposTHocTel) u «['eomerpusi»n. IIporpammoil mo maTeMaTHKe BBOIUTCS
CaMOCTOSITENIbHBIN yueOHBINH Kypc «BeposSTHOCTh U CTaTUCTHKAY.

OO61iee 4KCIIO 4acoB, PEKOMEHIOBAHHBIX IS M3Yy4YCHHUS] MaTeMaTUKH (0a30BbIH
YpPOBEHb) Ha YpPOBHE OCHOBHOIO 00I1Iero obpaszomanus, — 952 wyaca: B 5 kiacce —
170 yacoB (5 wacoB B Hemeno), B 6 kinacce — 170 gacoB (5 4yacoB B HEEN0),
B 7 knacce — 204 4gaca (6 yacoB B Hejieno), B 8 kiacce — 204 yaca (6 4acoB B HEJICIIO),
B 9 kiacce — 204 Jaca (6 4acoB B HE/EIIO).
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHU

N3ydyenne mareMaTuKu Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs HAMpPaBICHO
Ha JOCTIDKEHHE OOYYarOIIUMUCS JIMYHOCTHBIX, METANpEJAMETHBIX W TPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIBTATOB OCBOCHHS y4eOHOTO TIpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE ~ pe3ydbTaTbl  OCBOEHMS  MPOrpaMMbl MO  MaTEMaTHKe
XApaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHUE:

MPOSIBJICHUEM HHTEpeca K MPOILJIOMY U HACTOSIIIEMY POCCUHCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOILICHUEM K JIOCTHXKEHUSIM POCCUUCKHX MATEMAaTHKOB U POCCHMCKOU
MaTeMaTUYECKOW IIKOJIbI, K HCHOJIb30BAHUIO ATUX JOCTHXKEHUU B JPYyrUX HayKax
U TIPUKIIAJHBIX cepax;

2) rpaskaaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO 00sI3aHHOCTEN IpaKAaHUHA U pean3alii ero mpas,
IpE/CTaBICHUEM O MaTeMaTHUYeCKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYP, SIBJICHHI, TPOLEAYP IPAKIAHCKOT0 00111eCTBa (HallpuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYKIEHHIO ASTHYECKHX NPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHMM HayKH, OCO3HAHMEM BaKHOCTH MOPAIBHO-3THYECKUX
IIPUHIUIIOB B ACSATEIBHOCTH YYEHOTIO;

3) TpyAoOBOE BOCIIMTAHME:

YCTAaHOBKOM HA AaKTHBHOE YYacTH€ B PEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM  HAIpPaBJIEHHOCTH, OCO3HAHMEM  B@)XXHOCTHM  MaTEMaTHYECKOIO
oOpa3oBaHMsI Ha TMPOTSIKEHUU BCEH JKU3HM JJIsl YCIEIIHOW MpodecCHOHAIBbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOpOM
U IOCTPOCHHUEM HHIUBUAYAIbHOW TPAeKTOPUU OOpa30oBaHUS M KU3HEHHBIX IUIAHOB
C YYE€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY U JCTETHUYECKOMY  BOCHPUSTHIO
MaTeMaTUYeCKnX OOBEKTOB, 3aJad, pEIICHUM, pacCyKIEeHUH, YMEHHUIO BUJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NIO3HAHMSA

OpUEHTALMEN B IEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX PEICTABICHUIN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSl 4YEJNOBEKA, MNPUPOJAbl M OOIIECTBa,
MOHMMAaHUEM MAaTEMaTH4YEeCKOW HayKu Kak c(hpephl UeJTOBEUECKOM AeSITENbHOCTH, STAllOB
€€ pPa3BUTHS W 3HAYMMOCTH JUI Pa3BUTUS LMBWIM3ALUU, OBJAJACHUEM SI3BIKOM
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MaTEMaTUKH W MaTE€MaTHYE€CKOM Kyanprﬁ KaKk Cp€aCTBOM IIO3HAHUA MHpPA,
OBJIaACHUECM HpOCTCI‘/’IH_II/IMI/I HaBbBIKaMH HCCHCHOB&TCHLCKOﬁ JCATCIIBHOCTH,

6) puznueckoe BOCIIUTaHME, ¢popmupoBanue KYJbTYpbI 310POBbsI
¥ SMOLHMOHAJIBLHOIO 0JIATOIOJTYYMS S
TOTOBHOCTBIO IPUMEHSATh MaTEMaTUUECKUE 3HAHUSI B UHTEPECaX CBOETO 370POBbA,
BEJICHUS 37I0POBOro o0pasza >KM3HU (3A0pPOBOE MHUTAaHHE, COAJTAaHCHUPOBAHHBIA PEKUM
3aHATHI U OTABIXA, peryigpHas ¢pu3ndecKkasi akTUBHOCTh), CHOPMHUPOBAHHOCTHIO HABBIKA
pedrekcun, MpU3HAHHMEM CBOEro MpaBa Ha OMIMOKY M TaKOro K€ MpaBa JPyroro
YeJIOBEKa;

7) 3K0JI0THYeCKOE BOCIIUTAHME:

OpHEHTalMeld Ha MPUMEHEHWE MAaTeMaTUYECKUX 3HAHUN [JIs pEIICHHsS 3ajad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH CpeJIbl, TUTAHUPOBAHUS TTOCTYIKOB U OTICHKU MX
BO3MOXKHBIX TIOCJIEACTBUU JUISI OKpPY’KAIOIIEH Cpelbl, OCO3HAHHUEM TJ100aJIbHOTO
XapakTepa SKOJOTMYECKUX MPoOJieM U MyTe X pelIeHus;

8) ajanTrauus K MI3MEHAIOLUMCH YCJIOBUAM COLMAJIBLHON M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBUSAX HEONPEIEICHHOCTH, MTOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTHUECKYIO JEITEIBHOCTh, B TOM YHCJIE yMEHUE
YUUTBCA Y OPYTHX JIIOJeH, TpHuoOpeTaTh B COBMECTHOM AESITETbHOCTH HOBBIE 3HAHUS,
HaBBIKM U KOMIIETEHIIMH U3 ONbITA APYTHX;

HEOOXOJUMOCTBIO B (DOPMUPOBAHUHM HOBBIX 3HAHUM, B TOM UHucCie GOPMYINPOBATH
UJIeU, TIOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHCJIE paHee HE U3BECTHBIX,
OCO3HaBaTh Ne(PUINUTH COOCTBEHHBIX 3HAHUNA M KOMIETEHTHOCTEH, IMIIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIMI0, BOCIPUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS
U AeicTBuUsA, (OPMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTraTte ocBOSHUS IPOrpaMMBbI IO MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOy4aroiierocss 0ynyT chopMUpPOBaHbI METANPEIMETHBIC PE3YIbTATHI,
XapaKTEPU3YIOIINECs] OBJIAJICHUEM TII03HABATEIbHBIMA YHUBEPCAIbHBIMH YYCOHBIMU
JNEUCTBUAMH, KOMMYHUKATHUBHBIMH  YHUBEPCAJbHBIMU  YYCOHBIMU  JCHCTBHUSMU,
PETYISATUBHBIMU YHUBEPCATBHBIMU YI€OHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBUS

[lo3naBaTenbHbIE ~ yHUBEpCalbHbIE  y4dyeOHbIE  JCMCTBHS ~ OOECIEeurBaIOT
(dhopmupoBaHre 0a30BbIX KOTHUTHBHBIX IMPOIECCOB 00yUYarONIUXCs (OCBOCHHUE METOJIOB
MO3HAHMS OKPYXKAIOIIETO MHpa, NPUMEHEHUE JIOTUYECKUX, MCCICI0BATEIBCKUX
oreparuii, yMmeHuit paborats ¢ uHpopmanuei).
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ba3oBble Jornyeckue 1eMcTBus:

BBIABJISIT M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, MOHSATHI, OTHOIICHUA MEXAY MOHATUSAMH, (POPMYIUPOBATH OINpPEACICHUS
NOHATUN, YCTaHABJIMBATh CYLIECTBEHHBI MPU3HAK KiIacCU(PUKAILMM, OCHOBAHUS
11 000011IEHUS U CPABHEHUS, KPUTEPUU IIPOBOJIMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U IPEOOPA3OBBIBATH CYKJICHUS: YTBEPAUTEIIbHbIE
U OTPULIATEIbHbIE, €INHUYHbIE, YACTHBIE U O0IINE, YCIOBHBIC;

BBISBISIT MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMOCBS3M W IIPOTHBOPEUMS
B (axTtax, JaHHBIX, HAOMIOAEHUSAX M YTBEPXKACHUAX, NpejiaraTb KpUTEPUU
JUISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHN;

IIPOBOAUTL BBIBOJABI C HCHOJB30BAHWEM 3aKOHOB JIOTMKH, JIEIyKTHBHBIX
Y MHIYKTUBHBIX YMO3AKJIFOUEHUM, YMO3AKIIOUEHNHN 110 aHAJIOTUH;

pazOupaTh  JOKa3aTelabCTBA  MATEMaTUYECKHX  YTBEPXKICHUW  (TIpsIMbIE
U OT MPOTUBHOIO), IMPOBOJAUTH CAMOCTOSITEIbBHO HECIIOXKHBIE J0KAa3aTeIbCTBA
MaTeMaTUYECKUX (PAKTOB, BBICTPAUBAaTh APIYMEHTALMIO, MPUBOAUTH IPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CHOCO0 perieHust y4eOHOM 3a1auM (CpaBHMBATh HECKOJIBKO BAapHAHTOB
pelIeHus1, BIOMpaTh HauboJiee MOAXOIAIIMI C yUETOM CaMOCTOSITENbHO BBIIEIEHHBIX
KpUTEPHUEB).

Ba3oBble ncciienoBare/ibCKue 1eiCTBUS:

WCIIOJIH30BaTh  BOMPOCHI KaK MCCICIOBATEIBCKANA HWHCTPYMEHT ITO3HAHMS,
GopMyITUpPOBaTH BOMPOCH, (PUKCHPYIOIIHE TPOTHBOPEUHE, POOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTYMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHE,

MIPOBOJIUTH TI0 CAMOCTOSATEIHLHO COCTABICHHOMY IUIAHY HECIIOKHBIN 3KCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHHE TI0 YCTAHOBICHUIO 0COOEHHOCTENH MaTeMaTHIECKOT0 00BEKTa,
3aBUCUMOCTEN 00BEKTOB MEKy COOOM;

CaMOCTOSITENTbHO  (hOPMYJIMPOBAaTh OOOOIIEHUS W BBIBOABI 10 pe3yjbTaTam
NIPOBEJICHHOTO HAOJIOICHHUS, WUCCIICIOBaHMS, OIEHUBATh JOCTOBEPHOCTh MOJTYYCHHBIX
PE3yNIbTAaTOB, BEIBOJOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIriecca, a TakKe BBIIBUTATH
NIPE/IIOJIOKEHHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmei:

BBISIBIISITh ~ HEJOCTATOYHOCTb M M30BITOYHOCTH  MH(OpPMAalMU,  JIaHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a0a4u;

BbIOMpATh,  AHAJM3UPOBAaTh,  CUCTEMATHU3UPOBaTb U  HHTEPIPETUPOBATH
UH(GOPMAILMIO Pa3IMYHBIX BUAOB U (POPM MPECTaBICHMUS;

BbIOMpaTh (OpMy MpelcTaBiIeHUss MHHOPMALIMK U WILTIOCTPUPOBATH PEIIaeMble
3aJlayd CXeMaMH, uarpaMmmMaMu, HTHOW rpauKkoi U uX KOMOUHALIMSIMU;
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OLICHMBATh HAACKHOCTH I/IH(I)OpMaHI/II/I I10 KPUTCPUAM, MNPECATOKCHHBIM YUYHUTCIICM
201041 C(i)OpMy.III/IpOBaHHBIM CaMOCTOATCIIBHO.

KoMMmyHuKkaTUBHBIE YHUBEpPCAJbHbIe Y4eOHbIE TelCTBUS
KoMMyHHKaTUBHBIE  yHHMBEpcajbHble  Y4eOHbIE  JIEUCTBUS  OOECHEeYMBaIOT
c(hOpPMHUPOBAHHOCTD COIMAIBHBIX HABBIKOB OOYYAIOIINXCS.

Oo0menue:

BOCHpI/IHI/IMaTB nu (I)OpMYJ'II/IpOBaTb CY)KI[eHI/IH B COOTBCTCTBHUH C YCJIOBI/IHMI/I
U IeJIsIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX
W TTMCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHUS 10 XOAY PEIICHHS 3aJ1a4d U TOJyYCHHBIM
pe3yJibTaTam;

B XOJe OOCYXJEHHs 3aJiaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaE€MOH TEMHlI,
poOJIeMBI, pelllaeMoi 3aJlayu, BBICKA3bIBATh WJICH, HAIICIICHHBIC HA TOWCK PEIICHUS,
COITIOCTAaBJIAAITH CBOU CY)KI[eHI/IH C CY)KILCHI/IHMI/I I[pyrI/IX y‘-IaCTHI/IKOB Auaiora,
OoOHapyXUBaTh pa3IUUHUe U CXOJICTBO MO3ULIUN, B KOPPEKTHOU dopme hopMyInpoBaTh
Pa3HOTJIACHsI, CBOU BO3PAKEHUS;

HpeI[CTaBJIHTB peBYJIBTaTBI pemeHI/m 3agadu, SKCHepI/IMeHTa, HCCICA0OBaHUA,
IIPOCKTa, CaMOCTOSITCIIBHO BHIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3ajJ1a4
IIPE3EHTAIMN U 0COOCHHOCTEH ayIUTOPHH.

CoTpyannuecTBo:

MIOHUMATh ¥ UCTIOJIF30BaTh MPEUMYIIECTBA KOMaHTHOW U UHINBUAYATHHON paOOTHI
NPU PEIICHUU YICOHBIX MaTeMaTHYECKHX 3a71a9;

MPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOU pabOTHI, paclpenesaTh BUIAbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl, 00001aTh MHEHUS HECKOJIBKHUX YECIIOBEK;

y4acTBOBaTh B TPYNIOBBIX (opmax padoThl (0OCykIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHIMOJIHATH CBOIO YacTh paOOThl M KOOPAMHUPOBATH CBOU
JIEUCTBUA C APYTMMH WICHAMH KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJla B OOIIUIA
MPOIYKT IO KPUTEPHUSIM, CPOPMYITMPOBAHHBIM yYaCTHUKAMHU B3aWMOICHCTBHSI.

PeryJIHTI/IBHBIe YHUBEPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBHH

PerynstTuBHbIe yHUBEpCaIbHbIE YueOHbIE ACHCTBHS 00ecneunBaroT (HOpMHUPOBAHHE
CMBICJIOBBIX YCTAaHOBOK U KU3HEHHBIX HaBBIKOB JTUYHOCTH.

Camoopranuzanus:

CaMOCTOSITENIbHO COCTaBJISITh IUJIaH, aJITOPUTM PEIICHUS 3aJayu (WM €ro 4acTh),
BBIOMPATh CMOCOO pEIIeHUS C YYETOM MMEIONMUXCS PECYpCOB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YUETOM
HOBOM MH(OpMAIIUH.
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CaMOKOHTPOJIb:

BJIaJICTh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca U pe3yibrara
peleHusi MaTeMaTU4ecKo 3a/1a4H;

NpeIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh INpU pEIICHUU 33aJayH,
BHOCUTH KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMIECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIGHMBAaTh COOTBETCTBUE pe3yibTaTa JEATENIbHOCTH TIOCTABJICHHOW IIeNH
U YCJIOBHSIM, OOBSICHATHh NMPUYMHBI JOCTIKCHUS WM HEIOCTIKEHUS 1€, HaXOAWUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMbI IO MATEMATHKE IMPEICTaBIECHBI
1o rojaM OoOydYeHHsI B paMKax OTAEIbHBIX Y4eOHBIX KypcoB: B 5—6 Kjaccax — Kypca
«MaremaTtuka», B 7-9 kiaccax — KypcoB «Anredpay», «I'eomerpus», «BeposTHOCTH
Y CTATUCTHUKAY.
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OEJAEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuopuTeTHBIMM LENSIMU OOy4YeHUs MaTeMaThke B 5—6 Kiaccax SBISIIOTCS:

npoAoKeHne (HOPMUPOBAHMS OCHOBHBIX MaTEeMAaTHMUECKHUX TMOHATUN (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas  ¢urypa), o00eCleuuBalOIUX  PEEeMCTBEHHOCTb
U MIEPCIEKTUBHOCTh MATEMAaTUYECKOTO0 00pa30BaHus 00y4aroLUXCs;

pa3BUTHE MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyvarommxcs,
MIO3HABATEJIbHOM AaKTMBHOCTH, MCCJIENOBATENbCKUX YMEHHUH, MHTEpeca K H3yYEHUIO
MaTeMAaTUKU;

nojiBe/icHue OOydYarolmuxcsi Ha JOCTYMIHOM JUIsi HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKU U OKPY>KAIOILIEr0 MUPA;

(¢opmupoBanne (YHKIMOHAIBHOM MaTeMaTH4YE€CKOW TI'PAaMOTHOCTH: YMEHUS
pacrno3HaBaTb MaTeMaTU4YeCKUE OOBEKThl B peajbHBIX JKU3HEHHBIX CHUTYyalUsX,
MPUMEHSTh OCBOCHHBIE YMEHHUS /JI PELICHUS MNPaKTHUKO-OPUEHTUPOBAHHBIX 3a1ad,
UHTEPIIPETUPOBATh IIOJyUYEHHBIE pE3YyJbTaTbl MU OLIEHUBATh HMX HAa COOTBETCTBHE
IIPAKTUYECKON CUTYaALIUH.

OCHOBHBIE JIMHUU COJEpKaHUS Kypca MaTeMaTuku B S5—6 kimaccax —
apudmeTnueckas M TeOMETpUUECKas, KOTOPbIE Pa3BUBAIOTCS MapajljIeNbHO, KaKaas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOW, OJHAaKO, HE HE3aBUCHUMO OJHA OT JPYroH,
a B TECHOM KOHTaKTe€ M B3auMOJEHCTBUU. Takke B Kypce MaTeMaTHKU IPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU alireOpbl U OMUCATETbHONW CTATUCTUKH.

N3ydenue apudmeTrndyeckoro wmarepuajlla HAyMHAETCs CO CHUCTEMAaTHU3aluu

Y Pa3BUTHUS 3HAHUN O HATYpAJIbHBIX YMCJIAX, MOJYyYEHHBIX HA ypOBHE HadajIbHOTO

obmiero obOpazoBaHus. IIpu 3TOM COBEPIIICHCTBOBAHWE BBIYUCIUTEILHON TEXHUKU
U (OpMHpPOBAHME HOBBIX TEOPETUYECKMX 3HAHUM COYETAeTCsl C pa3BUTHEM
BBIUMCIIUTENBHON KYyJIbTYPbl, B YaCTHOCTH C OOYYEHHEM TMPOCTEHIINM MpHUeMam
OPUKUJIKA W OLEHKU pe3yJbTaToB BbIUUCIEHUN. M3ydyeHune HaTypaJlbHbIX YHCEN
npoaonKaeTcs B 6 Kjacce 3HaKOMCTBOM € HaUaJIbHBIMU MOHSATUSMU TEOPHH JEIIMMOCTH.

Hauano n3y4yeHust 0OObIKHOBEHHBIX U JECITHUUHBIX IpOOEi OTHECEHO K 5 Kiaccy. ITo
NEPBBIN ATl B OCBOCHUU JPOOEii, KOT1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH U/ICSIMH,
NOHATUSIMH TeMBI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX Ipo0eii B IOJTHOM 00BbeMe
IOpEIIIECTBYET U3YUEHHUIO JECATHUYHBIX IpOoOeH, 4TO LEIecCO00pa3HO ¢ TOUKHU 3PEHUs

JOTUKU W3JI0KEHUSI YHCIOBOW JMHHUH, KOTJAa TMpaBuia JEHCTBUN C JAECATUYHBIMU
IpOOSIMM MOYKHO OOOCHOBAaTh YK€ M3BECTHBIMU AJTOPUTMAMHU BBIIIOJIHEHUS JEHCTBUIM
C OOBIKHOBEHHBIMU JpOOSIMH. 3HAKOMCTBO C JECSATUYHBIMU JAPOOSIMU PaACIIUPUT

BO3MOXXHOCTH JIJIi NOHMMAaHHUs OOYYaroIIMMHUCSA MPHUKIAJHOTO NPUMEHEHUS HOBOMU
3aldCU TPU HM3YyYEHUH JAPYTUX MPEAMETOB U NPHU MPAKTUYECKOM HCIIOIb30BAHUU.
K 6 xiaccy oOTHeceH BTOpOW 3Tall B M3yYeHUM JApoOEH, TIAe MPOUCXOIUT
COBEpLIEHCTBOBAHNE HABBIKOB CPAaBHEHUS U NpeoOpa3zoBaHUs IpoOeil, 0CBOEHHE HOBBIX
BBIYHUCIUTENBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUMCICHHUNA, B TOM YHCIE
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3HaYEHUN BBIPAKEHUM, COAEpKAIIUX KM OOBIKHOBEHHBIE, M JECATUYHBIE APOOH,
YCTAHOBJICHHUE CBSI3€M MEXKIy HUMHU, PACCMOTPEHHE MPUEMOB PEIICHUS 3a/1ay Ha JpOoOHu.
B Hauane 6 kjiacca MpOUCXOAUT 3HAKOMCTBO C IIOHATHEM MPOLEHTA.

OCO00EHHOCTBIO M3YUYEHUS MOJOKUTEIbHBIX U OTPUIIATENIbHBIX YHCEIl SIBJSETCS TO,
YTO OHHU TaKXK€ MOTYT paccMaTpuUBaThCsi B HECKOJbKO 3TamoB. B 6 kiacce B Hauane
uzydeHus: Tembl «Il0J0KUTENbHBIE U OTPULIATENLHBIE YHUCIA» BBIACISETCS MOATEMA
«llenbie uuciaay, B paMKax KOTOpPOW 3HAKOMCTBO C OTPHIATEIIbHBIMUA YHCIAMU
U ICUCTBUSIMU C MOJOKUTEIBHBIMU U OTPUIIATEILHBIMU YMCIaMU TPOUCXOAUT HA OCHOBE
COJIepKATENbHOIO TOJAX0/a. IJTO TMO3BOJSET Ha JOCTYIMHOM YpPOBHE MO3HAKOMHUTH
oOy4Jaronmxcsi MpakTUYECKH CO BCEMH OCHOBHBIMHU TMOHSTHUSIMU T€Mbl, B TOM YHCIIE
U C TpaBWIAMH 3HAKOB IpPU BBHIMOJHEHUHM apudmeTnueckux nerctBuil. M3yuenue
palMOHANBHBIX YKCeN OYJET MPOJOJIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu o0OydyeHMHM pEIICEHHI0 TEKCTOBBIX 3a7ad B S5—6 Kiaccax HUCIOIb3YIOTCA
apudmeTndyeckue npuembl petieHus. [Ipu oTpaboTKe BHIYMCIUTENBHBIX HABBIKOB B 5—6
KJIaccax paccMaTpUBAIOTCS TEKCTOBBIE 3a/1a4U CIICYIONINX BUOB: 3a]]a4M Ha JIBUJKEHUE,
Ha YacTH, Ha TIOKYTIKH, HA padOTy U MPOU3BOJUTEIHHOCTD, HA TIPOIIEHTHI, HA OTHOILIIEHUS
U nponopuuu. OOyyaroluecs: 3HaAKOMSTCS C MpUeMaMH pPELIeHUs 3a1ad nepedopom
BO3MOKHBIX BapUAHTOB, ydarcs paboTaTh ¢ MHGopMalueil, npeacTaBlIeHHON B popMme
Ta0JIUI] WK JUarpaMM.

B nporpamme yueOHOro kypca «Marematuka» NpeaycMOTpeHO (OpMUPOBAHUE
IOpONEAEBTUUECKUX alNreOpanyeckux npeicTaBieHud. bykBa kak CUMBOJI HEKOTOPOTO
Yyclia B 3aBUCHMOCTM OT MAaTE€MaTHYECKOrO0 KOHTEKCTa BBOAMTCS ITOCTENEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO MCHOJB3YETCA MPEXKIAE BCEro ISl 3alucHu OOIIMX
YTBEPKICHUM U TPeAJIOKEHUH, (POPMYJI, B YHACTHOCTH JIJISl BBIYUCIEHUS] TEOMETPUUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS» YUCIIA.

B nmporpamme yueGHOro Kypca «MaTemaTuka» MpeJCTaBlIeHA HarsaHas
reOMEeTpHs, HampaBJCHHAas HAa pa3BUTHE OOPAa3HOTO MBIIUICHUS, MTPOCTPAHCTBEHHOIO
BOOOpaXXeHUs, N300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN ATal B U3YyYEHUU F€OMETPUHU,
KOTOpPBI  OCYILECTBIAECTCS HA  HArJSJHO-NPAKTUYECKOM  YPOBHE, ONUpPAaeTCs
Ha HarjasigHO-OOpa3HO€ MbIIUICHHE oOydJaromuxcsa. bosbimas pojib  OTBOJIUTCS
PaKTUYECKOMN JEeATENbHOCTH, ONBITY, SKCIIEPUMEHTY, MOelnpoBaHuto. OOyydaroniecs
3HAKOMSITCA C T€OMETPUYECKMMU (UTypaMU Ha IUIOCKOCTH M B MPOCTPAHCTBE, C HX
OpOCTEUIIUMU  KOHDUTypalMsiMU, y4yaTcsi U300pakaTb KX Ha HEJIMHOBAHHOU
U KJIeT4aTor Oymare, paccMaTpUBaIOT UX poCcTelle cBOMCTBa. B npornecce nzyueHus
HaIJISIIHOM T€OMETPUM 3HAHUS, TOJyYeHHbIE OOYYaIOIIMMUCS Ha YPOBHE HAYaJIbHOTO
oO1ero 00pa3oBaHusi, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

CornacHo yueOHOMY IJIaHy B 5—6 Kjlaccax M3y4yaeTcsi MUHTErPUPOBAHHBIN IpeIMET
«MaremaTuka», KOTOPBIA BKJIIOYAeT apu(METUYECKUH Marepual M HarIsAHYyIo
reOMETPUI0, a TaKXKe MPOMEACBTHUECKUE CBEACHHUS M3 anreOpbl, SJIEMEHTHI JIOTUKH
Y Hayaja OMUCATEIbHON CTaTUCTHUKHU.

Oo11ee yrco 4acoB, peKOMEHAOBAHHBIX ISl H3y4eHUs1 MaTeMaTHku, — 340 gacos:
B 5 kiacce — 170 gacoB (5 yacoB B Hefeno), B 6 kitacce — 170 gacoB (5 4acoB B HEJIEIIO).
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COAEPXAHUE OBYYEHUA
S KUIIACC

HarypaJjbHble ync/ia ¥ HYJIb

Hatypanbnoe wumcno. Psg nHarypampubeix uymcen. Ywuciao 0. M3o0Opaxenue
HaTypaJIbHbIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YHCIIOBOM) MPSMOM.

Ilo3nunoHHasgs cucrema cuuciaeHusd. Pumckas Hymepauus Kak — IIpUMeEp
HENO3ULNOHHOW CUCTEMBI CUMCIICHHMS. [lecaTnuHas cucteMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHUCEJ, CPAaBHEHHE HATYyPAJIbHBIX YHUCEI C HYJEM.
Crioco6sI cpaBHeHUs. OKpyTIJIEeHUE HATypalbHbBIX YHCEL.

CrnoxxeHne HaTypaJbHBIX YUCEN, CBOMCTBO HYJS IIPU CJIOKEHUU. BrlunmTaHue kak
JeiCTBUE, OOpaTHOE CIIOKEHHIO. YMHOXKEHHME HATypaJbHBIX YHCEJ, CBOMICTBA HYJS
W eIWHUIBl TpU YMHOXEHUU. JleneHue Kak mdeiicTBHe, OOpaTHOE YMHOXKEHHIO.
KommoneHTs! neficTBuid, cBs3b Mexay HUMH. [IpoBepka pe3ynbrara apupMEeTHIECKOTO
nevictBusi. I[lepeMecTuTelbHOE W COYETATEIBHOE CBOWMCTBA (3aKOHBI) CIIOKEHUS
Y YMHOKEHUS, PACIIPEAEIUTENILHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonp3oBanne OykB Al 00O3HAUEHUSI HEM3BECTHOIO KOMIIOHEHTAa U 3aIUCH
CBOMCTB apu(METHUUECKUX JICHCTBUM.

Jlenurenu ¥ KpaTHbIE YHCIIA, PA3JIOKEHUE HA MHOXKUTENN. IIpocThie u cocTaBHBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHnp ¢ HaTypaJIbHBIM IIOKA3aTENEM. 3allMCh YUCIA B BUJE CYMMBI pa3psIHbIX
CJIaracMaIX.

Yucnosoe BrIpakeHHE. BpIUKMCIEHNE 3HAYEHUM YMCIOBBIX BBIPAKEHHUH, MOPSIOK
BBIIIOJIHEHUS JCUCTBUIM. lICcnonbp30BaHME IIPU  BBIYMCICHUAX IEPEMECTUTEIBHOTO
U COYETATEIIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHUS M YMHOXKEHUS, paCIpeAeIUTEIbHOTO
CBOWCTBA YMHOKCHHUS.

J{poou
[IpencraBienne o Apodu Kak crocoOe 3amucu 4acTu BeduIrHbl. OOBIKHOBEHHBIC

npobu. [lpaBunbHble W HempaBuibHbIE ApoOH. CmemanHas JOpoOb, MpeCTaBICHUE
CMEIIaHHOW ApoOHW B BHUJEC HENMPABUIHLHOW APOOW W BBIJCICHHE IEJIONW 4YacTH YUCTa
U3 HenpaBWIbHOM ApoOu. M3o00pakeHue apolOei TOUYKaMH Ha YHCIOBON MPSIMOM.
OcHoBHoe cBoiicTBO npobu. Cokpamienue Apodeii. IlpuBenenue npobu Kk HOBOMY
3HaMmeHateno. CpaBHeHHE APOOEH.

CnoxxeHre W BbIYMTAHHE JpoOed. YMHOKEHHE U JelieHue ApoOei, B3auMHO-
oOpatHbie 1podu. HaxoxaeHue yacTu 1eaoro u 1eyioro Mo ero 4YacTu.

JHlecatuunas 3amuch ApoOei. [IpencraBneHue gecaTUUYHOM JpoOU B BHUIE
0OBIKHOBEHHOM. M300pakeHne NECATUYHBIX ApOoOEH TOYKaMH Ha YUCJIOBOM MPSIMOM.
CpaBHEHHE IECATUYHBIX TPOOEiH.

Apudmernueckue NEUCTBUS C JACCITUUHBIMU Ap0o0sSMU. OKpyTIIeHUE NECATUYHBIX
po0ei.
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PenreHune TeKCTOBBIX 3a1a4

Pemenne TekCcTOBBIX 3ada4 apu(dMETHUYECKHM CIocoOoM. PerieHue JTormyeckux
3aja4. Pemienue 3amau nepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosb3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemenue 3ama4, cogepkaimx 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYHUHBI: CKOPOCTD,
BpeMsi, pacCTOSIHUE, II€HA, KOJHUYECTBO, CTOMMOCTb. EJIMHUIIBI H3MEPEHHS: MAaCChl,
o0beMa, IeHbBI, PACCTOSHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXKTy SIUHUIIAMUA U3MEPEHUS
Ka)K10M BEJIMYUHBI.

Pemenre oCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencrapiieHre TaHHBIX B BUE TAOJHII, CTOJIOUATHIX JUATPAMM.

Harasinnas reomerpust

Harnsguele npencraBieHus o (GuUrypax Ha INIOCKOCTU: TOYKa, MpsiMasi, OTPE3OK,
JIyd, yroJI, JOMaHasi, MHOTOYT'OJIbHHUK, OKPY’KHOCTb, KpYT. YToJ. [IpsMOM, OCTpBIN, Tynou
Y Pa3BEPHYTHIN YIJIBIL.

JUmMHa OTpe3Ka, METPUYECKHME EIMHHLBI JUIMHBL /J[IMHA JOMaHOMW, IepUMETp
MHOT'OyTOJIbHUKA. VI3MEpEeHNe U MOCTPOECHUE YTIIOB C IIOMOIIBIO TPAHCIIOPTHPA.

Harnsguele mnpexncraBieHuss O (QUIypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
PSIMOYTOJIBHUK, KBaApaT, TPEYTOJbHUK, O PABEHCTBE PUTYD.

N3o0paxenue ¢uryp, B TOM 4Hciae Ha Kietdaroil Oymare. Iloctpoenue
KOH(UTYpaIHii U3 4acTel NpsSMOii, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KJIeT4aToi Oymare.
Hcnonp30BaHne CBOMCTB CTOPOH M YIVIOB IPSIMOYTOJIbHUKA, KBaApaTa.

[Tnomans IPSIMOYTOJIbHUKA U MHOTOyTOJIbHUKOB, COCTABJICHHBIX
U3 MPSIMOYTOJBHUKOB, B TOM uHcjie (QUryp, M300pakKeHHBIX Ha KJET4aTol Oymare.
Enuauner usmepenus miomaiau.

Harnsigaele mpencTaBieHHsT O MPOCTPAHCTBEHHBIX (PUIypax: MPSIMOYTOJbHBIH
napajuienenumnen, Kyo, MHOrorpanHuku. M3o0paxeHue mpocTeHIIMX MHOTOTPaHHUKOB.
Pa3zBepTku kyOa u napamienenunena. Co3nanue MOJeIei MHOTOTpaHHUKOB (13 Oymard,
IIPOBOJIOKH, TUIACTHIIMHA U APYTHX MAaT€pPUAJIOB).

O06beM npsMOYToJILHOTO Napajuienenunena, Kyoa. Enunuiel uzmMepenus oobema.

6 KIIACC

HartypaabHble unciia

ApudmeTnueckue JEHCTBUS C MHOTO3HAYHBIMU HATYpPAJIbHBIMH  YHCIAMH.
YucnoBble BbIpaXEHHs, MOPSIOK ACHCTBUM, MCHONb30BaHUEe CKOOOK. Mcmonp3oBaHue
IIPX  BBIYMCIICHUAX NEPEMECTUTEIIBHOTO M COYETAaTEIbHOIO0 CBOWCTB  CIIOKEHMS
Y YMHOXXEHUS, PaclpeleTUTENbHOTO CBOMCTBA YMHOXKEHUA. OKpYIJIEHHE HAaTypajJbHBIX
YHCell.

JlenuTenu u KpaTHbIE YnCiIa, HAaMOONbIINI OOIIMNA AETUTENb U HAMMEHbIIEee 0011Iee
KpaTHoe. /[eTMMOCTh CYMMBI ¥ IIPOU3BEACHUSA. J[eJIeHne ¢ OCTaTKOM.
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J{poou
OObIKHOBEHHas JIpoOb, OCHOBHOE CBOWCTBO JpoOHW, COKpamieHue JapoOei.

CpaBHeHue M ynopsaodyuBaHue JpoOeil. Pemenue 3amzay Ha HaxoXAEHHE 4YacTH
OT LEJOr0 W WEeJNOoro mo ero vactu. [IpoOHoe dYHcio Kak pe3yiabTaT JeJCHHS.
[IpeacraBnenne necITHUYHON APOOM B BUIIE OOBIKHOBEHHOW IPOOM M BO3MOKHOCTh
IPEJCTaBICHUs] OOBIKHOBEHHON JApoOM B BuUAE JAecATUYHOM. JlecaTuuHble IpoOH
U MeTpuueckas cuctema mep. Apudmerndyeckue OEHCTBUS U UYUCIOBBIEC BBIPAKEHUS
C OOBIKHOBEHHBIMH U JECATUYHBIMH IPOOSMHU.

OtHowenue. Jlenenue B JaHHOM OTHOIIEHUU. MaciTtal, nponopius. [Ipumenenne
IIPONIOPLIMH IPU PELICHUH 3a1a4.

[Tonsitue mpoueHTa. BeluncieHne MporeHTa OT BEIUYMHBI U BEIMYMHBI MO €€
NpOLEHTY. BbIpakeHWe NPOLEHTOB JAeCATUYHBIMU ApoOsmu. Pemenue 3amau
Ha IPOLEHTHI. BripaxkeHue OTHOLIEHUS! BEJTUYHUH B MPOLEHTaX.

HonoxuTebHbIC M OTPULATEIbHBIE YMCJIA

IlonoxurensHple W OTpuLATENbHbIE uyucna. llensle uucna. Monpyne uwucna,
reOMETpUYECKasi MHTEpIpeTalus MoAyJs yncia. M3o0paxenue yucen Ha KOOpAUHATHOU
npsimoil. UucrnoBble mnpoMexyTku. CpaBHeHue uyucena. ApupMeTHYecKue AercTBUS
C IIOJIOXKUTEJIBHBIMU M OTPULIATEIIBHBIMY YU CIIAMM.

[IpsmoyrosibHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, abciucca u opauHara. [loctpoenne Touek u puryp Ha KOOpIAWHATHON
IIJIOCKOCTH.

bBykBeHHbBIE BBIpaKEHUSA

[Ipumenenre OyKB Jis 3aMMCH MAaTEMATHUUECKUX BBIPAKEHUM W TIPEIJIOKECHHM.
CpoiictBa apudmeTnueckux JeHUCTBUNA. DyKBEHHBIE BBIDRKEHUS U  YHUCIIOBbBIE
MOJACTAHOBKU. DYyKBEHHBIE pAaBEHCTBA, HAXO0XKJACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMynbl NepUMeTpa W IUIOMAAM MPSIMOYTOJbHHMKA, KBajapaTa, oObema
napasuiesienunesa u Kyoa.

PenieHnne TeKCTOBBIX 3a/1a4

Pemienne TEKCTOBBIX 3aja4 apu(PMETHYECKUM CIocoOoM. PelieHue Jorudeckux
3a1a4. Pemenue 3a1au mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3agay, cojepkamux 3aBUCUMOCTH, CBSI3BIBAIOIINX BETUYUHBI: CKOPOCTb,
BpEMs, PaCCTOSIHHE, IIeHa, KOJTMYECTBO, CTOMMOCTb, ITPOU3BOIUTEILHOCTD, BpeMs, 00beM
paboThl. EqUHUIIBI U3MEPEHUs: MAacChl, CTOUMOCTH, PACCTOSIHHS, BPEMEHH, CKOPOCTH.
CBsi3b MEXKy €AMHUIIAMHU U3MEPECHUS KaXKJ10M BEJIMUUHBI.

Pemienune 3amad, CBSI3aHHBIX C OTHOIIEHHWEM, MPOMOPIMOHATBHOCTHIO BEJIUYMH,
MIPOIIEHTAMH; PEIICHHE OCHOBHBIX 3a7a4 Ha APOOH M IMIPOIICHTHI.

Ouenka W TpUKUAKA, OKpyrjieHue pesyiabrara. CocTaBiieHHEe OyKBEHHBIX
BBIPAKEHUH T10 YCIOBHIO 3a7a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmui, W jguarpamm. CronOdarteie
JarpaMMbl: YTEHUE U NMOCTpOoeHUE. UTeHHE KPYTOBBIX JUArPaMM.
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Harasignas reomerpust

Harnsiogaeie npencraBienus o gurypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK,
Jy4, yToJj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCT,
KpYT.

B3anmHoe pacnosnoxeHue ABYX MPSMBIX Ha IUIOCKOCTH, MAPAIIIEIBHBIE MPSIMBIE,
NepHeHIUKYISIpHbIC TIpsiMbIe. I3MepeHue pacCTOSHUM: MEXTy ABYMsI TOUKaMU, OT TOUKHU
710 MIPSIMOM, JJTMHA MapIIpyTa Ha KBaJPATHOW CETKE.

N3mepeHne ¥ DOCTpOEGHHME YIVIOB € IOMOLIBIO  TpaHCHopTupa. Bumel
TPEYTOJILHUKOB: OCTPOYTOJBHBIN, MIPSAMOYTOJILHBIN, TYNOYTOJIbHBIN, PaBHOOSIPEHHBIMH,
PAaBHOCTOPOHHUU. YeThIPEXYTOJIbHUK, IPUMEPBI YETHIPEXYTOJbHUKOB. [IpAMOYTOJIbHUK,
KBaJpaT: WCIOJIb30BaHWE CBOWCTB CTOPOH, YIJIOB, AuaroHaiei. HM3oOpaxkenue
reOMEeTpUYECKUX (Uryp Ha HEITMHOBAHHOM OyMare C MCIHOJIb30BAaHUEM IUPKYIIS,
JVHENKH, yroIbHUKA, TpancnopTupa. [locTpoenus Ha kieTdaToit Oymare.

[lepumerp MHoroyronbHuka. IloHsTre miomaau GUrypbl, €IUHULBI U3MEPEHUS
wiomaan. [Ipubmmkennoe n3mMepeHue miomanyd Guryp, B TOM YKCIie Ha KBaJpaTHOU
ceTke. [IpubnmxeHHoe u3MepeHue JUIMHBI OKPY>KHOCTH, TIJIOLIaNd KpyTa.

CumMeTpus: LIEeHTpalbHAas, OCEBasl U 3€PKaJIbHAsI CHAMMETPHUH.

[TocTpoeHrne CUMMETPUYHBIX QUTYP.

Harnsaapie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (UTYpax: Mapauiesenumnes, Kyo,

npu3Ma, nupamuaa, KOHyC, IWIMHIP, map U chepa. M3o0paxkeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BepTOK MHOTOTPAHHUKOB, HIUIMHApPA U KoHyca. Co3nanue Mojenen
MIPOCTPAHCTBEHHBIX GUTyp (M3 OymMaru, mpoBOJIOKH, TIIACTUIINHA U JPYTUX MATEPUAIIOB).

[Tonsatue oObema, enuHHIBI u3MepeHus oObema. OO0beM NPSIMOYTOILHOIO

napajienenunena, Kyoa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIe peE3yJabTaThl OCBOCHUS MPOrPaMMbl YYEOHOrO0 Kypca K KOHILY
oOy4eHus B 5 KJjacce.

Yucaa 1 BbIYUCICHUSA

[Tonnmath U MPaBUWIBHO YMOTPEOJSATh TEPMHUHBI, CBS3aHHBbIE C HATypaJbHBIMU
YUCJIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YNOPSIOYMBATh HATypajbHbIE UMCIA, CPABHUBATh B MPOCTEUIINX
CiIy4yasx OOBIKHOBEHHBIE IPOOH, IECITUUHBIEC TPOOH.

COOTHOCUTDH TOUKY Ha KOOPJAUHATHOM (YMCIOBOW) IPSIMOM C COOTBETCTBYIOIINM €I
YUCJIOM M W300pakaTh HATypalbHbIC YKCIAa TOYKAMHU HAa KOOPAMHATHOW (YUCIOBOM)
IPSAMOM.

BomonusaTe  apudmeTnueckue — AEUCTBUS € HATYpaJbHBIMH  YHCIAMH,
C OOBIKHOBEHHBIMH JPOOSMHU B MPOCTEHUIITNX CIydasiX.

BBINONHATE IPOBEPKY, TPUKUIKY PE3YJIbTaTa BEIYHCICHUN.

OKpyTasTh HaTypajJbHbIE YHACIA.
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Penienne TeKCTOBBIX 3a/1a4

Pemates TekcTOBBIE 3amauM  apuUPMETHYECKUM CIIOCOOOM ¥ C  TOMOIIBIO
OpraHMU30BaHHOTO KOHEYHOTO Tiepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemiars 3a1auu, cojiepxaiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYHMHBI: CKOPOCTb,
BpeMsl, pacCTOSIHUE, IIEHA, KOJTUYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKWe 3aIllMCH, CXEMbI, TaOJUITbI, 0003HAYCHMS TIPH PEIICHUH 3a/1a4.

[Tonp30BaThCS OCHOBHBIMU €IMHUIAMH W3MEPEHUS: IIEHbI, MACChl, PACCTOSHUA,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJHU €AMHUIIbI BEJIUYUHBI YEPE3 APYTHE.

N3Bnekath, aHaIM3UpPOBATh, OICHUBATH HWHQPOPMAIUIO, TPEIACTABICHHYIO
B TabJMIle, HA CTOJIOYATOM auarpaMMme, MHTEPIPETUPOBATh MPEICTaBICHHBIE JTaHHbBIC,
HCIIOJIb30BaTh JAHHBIE MIPU PEIICHUU 3a/1a4.

Harasignas reomerpust

[Tonmp30BaTHCA TEOMETPUUECKUMU TMOHATHUSMU: TOUKA, MPsIMasi, OTPE30K, JIyd, Yro,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpHUMEpPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEKIMUX G(opMy
W3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonws30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C yrilaMu: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbHUKaMU: YroJ, BEpPIINHA, CTOPOHA, TUArOHAJIb, C OKPY>KHOCTBIO: pajanyc,
TAAMETP, UEHTP.

N300pakaTh N3y4CHHBIC TEOMETPUUYECKHE (PUTYPHI HA HETMHOBAHHOM M KJIETYATON
Oymare ¢ MOMOIIBIO ITUPKYJISA U JTUHEHKH.

Haxonuth mJMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBIO
JMHENKH, CTPOUTH OTPE3KU 3aIaHHOM JUIMHBI; CTPOUTH OKPY>KHOCTH 33JJaHHOTO pajinyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBajpara JJjsi UX
MMOCTPOCHMUS, BBIYUCIICHUS TUIOMIAIN U IEPUMETPA.

Berauciare nepumeTp 1 1ioaabr KBajapara, psMoyrojibHUKa, (PUryp, COCTaBICHHBIX
U3 IPSMOYTOJILHUKOB, B TOM YHCIIe (GUTYP, M300paKEHHBIX Ha KJIeTUyaToi Oymare.

[Tonp30BaThCd OCHOBHBIMH METPUYECKHMMHU €AUHULAMH U3MEPEHUSA JJIMHBI,
TJIOIIA/IN; BBIPAXKaTh OJIHU €AMHUILIBI BETUUHUHBI Uepe3 ApYyTrue.

Pacno3naBaTh mapaiienenuresn, KyO, UCIOJb30BaTh TEPMUHOJIOTHUIO: BEPIITUHA,
pedpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS MTapajuleenuneaa, Kyoa.

Beruucnasate o0beM KyOa, mMmapajuieNienuiena 1o 3aJaHHBIM — U3MEPCHHUSIM,
M0JIb30BaThCs SIMHUIIAMU U3MEPEHUS 00bheMa.

Pemlate  HecnokHbBIE 33Ja4uM  HA U3MEPEHUE T'E€OMETPUYECKUX  BEIIMYWH
B MPAKTUYECKUX CUTYyalIHUIX.

[IpenMeTHBIE peE3ylbTaTHl OCBOCHUS TPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyueHus B 6 Kjacce.

Ywucsia 1 BBIMUCIEHUS

3HaTh M TIOHMMAaTh TEPMHUHBI, CBSI3aHHbIE C PA3JUYHBIMA BUJAMU YHCEN
U crioco0aMu UX 3aIlkCH, NEPEXOAUTh (€CIM ATO BO3MOXKHO) OT OJHON (DOPMBI 3amUCU
4yyciia K APYromu.
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CpaBHUBATH U YIOPSAJOYNBATH LIETIbIC YMCIIA, OOBIKHOBEHHBIE U JECSITUYHBIE IPO0H,
CPaBHUBAThH YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BrInonHsaTh, coueTast yCTHBIE M MMCbMEHHBIE PUEMBI, apu(pMeTHIEeCKIe TeUCTBUS
C HaTypaJdbHBIMU M UEIBIMU YUCIAMU, OOBIKHOBEHHBIMH U JECATUYHBIMHU JIPOOSMHU,
IIOJIOKUTENBHBIMUA U OTPULIATEIILHBIMHU YACIIAMU.

BBIUNCIIATE 3HAYEHUS YHCIOBBIX BBIPAYKCHUM, BBINOJHATH NPUKUIAKY W OLEHKY
pe3ynbTaTa BBIYHMCICHUH, BBINOIHATH MPEOOPa30OBaHMUS YHCIOBBIX  BBIPAKEHUH
Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUM.

COOTHOCHUTh TOYKY Ha KOOPAMHATHOW MPSAMON C COOTBETCTBYIOIIMM €l YHCIIOM
U 1300pakaTh Yrciia TOYKaMy Ha KOOPAUHATHOM MPSIMO, HAXOAUTh MOAYJb YUCIIA.

COOTHOCHTh TOYKH B MPSIMOYTOJIBHON CHCTEME KOOPAMHAT ¢ KOOPJAWHATAMU 3TOU
TOYKH.

OKpyYIJIATH LENbIE YUCIIA U JECATUUHBIE JPOOH, HAXOAUTh TPUOIMKEHUS YUCET.

YucaoBbie M OyKBEeHHbIE BHIPAKEHUS

[TonumaTh ¥ ynoTrpeOJsATh TEPMHHBI, CBS3aHHBIE C 3aMUCHIO CTENEHU 4YHCIIA,
HaxOJUTh KBaJpaT W KyO 4YHCIA, BBIYUCISITH 3HAYEHUS] YHUCIOBBIX BBIPAXKEHUH,
coAepKalIuX CTETICHHU.

ITonmp30BaThCA MNpPU3HAKAMHU JIEJIUMOCTH, PACKIaAbIBaTh HATypAJIbHBIE YMCIA
Ha MPOCThIC MHOKUTEIH.

[Tonp3oBaThCs MacmITaboM, COCTABIIATH TPOTIOPIIMH U OTHOIICHUS.

Hcnonp3oBaTh OYKBBI JJis OOO3HAYECHHS YMCENl TMPH 3allMCH MaTeMaTHYeCKHX
BBIPOKECHHM, COCTABIATh OYKBEHHBIC BBIPOKECHHS W (POPMYJIbI, HAXOIWUTh 3HAYCHUS
OYKBEHHBIX BBIPAKCHUM, OCYIIIECTBIISIST HEOOXOAMMBIC TIOJICTAHOBKH 1 MTPE0Opa30BaHMS.

HaxonnuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBLIX 3a/1a4

PemaTe MHOTOIIIAarOBBIE TEKCTOBBIE 331a41 aPU(PMETUYECKUM CIIOCOOOM.

Pemate 3amaum, CBSI3aHHBIE C OTHOLICHUEM, MPONOPUUOHAIBHOCTBIO BEJIWYHH,
IPOLIEHTaMHU, PEIIATh TPU OCHOBHBIE 33J1a4i Ha IPOOU U MPOLICHTHI.

Pemate 3amaumn, comepxamiye 3aBUCUMOCTH, CBSI3bIBAOIINE BEIIMUYUHBI: CKOPOCTb,
BpEMsI, PACCTOSHHE, II€HA, KOJIMYECTBO, CTOUMOCTb, IMPOU3BOAUTEIBHOCTH, BpEMH,
oO0beMa paboOThl, HCHOJB3YS apuPMETHUYECKUE JEWUCTBHS, OLEHKY, IPUKUIKY,
NOJIb30BATHCS EAUHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYMUH.

CocraBnsaTh OYKBEHHBIC BRIPAKECHHMSI 110 YCIIOBHIO 3a1a4H.

N3Bnekath nHpoOpMaIuio, mpeAcTaBieHHYIO B TabIMIIaX, HA TMHEHHOMN, CTOI0UaTON
WIM  KpYroBOM  JuarpaMMax, HHTEPIPETUPOBATh  IPEACTABICHHBIE  JIAHHBIC,
MCIIOJIb30BaTh JAHHBIE IPU PEIICHUH 33/1a4.

[IpeacraBnsaTe nHGOpPMALIMIO C TOMOLIBIO TAOHIL, TUHEHMHON M CTOIOUATOM JrarpaMm.

Harasignas reomerpust

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYXKAIOIIET0 MHpa, UMEIMUX (HopMy
U3YYEHHBIX T€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYD, IPUMEPHI PABHBIX
U CUMMETPUYHBIX (DUTYP.
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N300paxaTh ¢ MOMOMIbIO LUPKYJS, JTUHEUKH, TPAHCIOPTUPA HA HEITUHOBAHHOMN
U KJeTyaTol Oymare M3y4deHHbIE TUIOCKHUE TeOMEeTprudYecKue GUrypbl 1 KoH(Urypamum,
CUMMETPUYHBIE QUTYPBHI.

[Tosb30BaThCAd TEOMETPUUYECKUMHU MMOHATHSIMHM: PABEHCTBO (QUIYp, CHUMMETPHS,
HCIIOJb30BaTh TEPMUHOJOTHIO, CBA3AHHYIO C CHMMETPUEH: OCh CUMMETPHHM, LIEHTP
CUMMETPHH.

HaxoauTe BeIM4YMHBI yTI10B U3MEPEHHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJaHHOM BEJIMYMHBI, IIOJIL30BAThCSA IIPU PELICHWM 3a1ad IPAaayCHOM MEpPOU YIVIOB,
pAacCIiO3HaBaTh HA YEPTEKAX OCTPHIM, IIPSIMOU, PA3BEPHYTHIN U TYIION YTIJIbI.

Beluucnate  JUIMHY JIOMaHOW, IIEpUMETP MHOIOYTOJIBHUKA, I10Jb30BATHCS
EAVMHULIAMU HU3MEPEHMS JUIMHBI, BbBIpaXXaThb OJHHU CIMHMIBI U3MEPEHUS [UIMHBI 4epes
Ipyrue.

Haxomute, Hcnonb3ys 4epTEKHBIE WHCTPYMEHTHI, PACCTOSHUS: MEXKIY IBYMS
TOYKaMH, OT TOYKH 10 NPSIMOH, JUIMHY ITyTH HA KBaIPaTHOM CETKE.

BoruucnsaTs miomaas GUryp, COCTaBIEHHBIX U3 IPSIMOYTOJbHUKOB, UCIIOIb30BATh
pazOueHre Ha  OPSIMOYTOJIBHUKM, Ha  PaBHbIE ¢burypsl,  J0CTpavBaHUE
70 TNPSAMOYTOJIBHMKA, I10Jb30BATHCSI OCHOBHBIMM €IMHHUIIAMM H3MEPEHMS IUIOLIAH,
BBIPAXKaTh OJHU €JUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APYTHE.

Pacro3naBaTh Ha MOJENAX M H300pPAKEHUSAX MNHPAMUAY, KOHYC, LIMIUHJAP,
UCII0JIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTh Ha KJIeTYaTON Oymare NpsMOYTOJIbHBIN Mapasuieenune.

Boruncnsate 00beM NOpSIMOYTOJIBHOTO Mapajienenumnena, Ky0a, MOoJb30BaThCs
OCHOBHBIMM €JUHUIIAMH U3MEPEHUs 00bEMA;

Pemate HecHOXKHBIE 3aa4d  Ha HAXOXKICHUE TE€OMETPUYECKUX BEIIMYUH
B IIPAKTUYECKUX CUTYALUAX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
HanmenoBanue pasgena |KosnmuecTBo OcHoBHOE OCHOBHBIE BUJIBI IEATEILHOCTH O0YYAIOIIUXCS
(Temnl) Kypca 4acoB coJiepKaHue
HarypanbHbie uncna. 43 Jecarnunas Yurarth, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHBIE YUCIIA;
JlelicTBUS ¢ HATYpaJIbHBIMU CHUCTEMAa CUUCJICHUS. | MPeAJaraThb M 00CyKAaTh COCOOBI YIIOPSIOUYUBAHUS YUCET.

N CJIaMH

Psin HaTypanbHbIX
qHCell.
Harypanbnsii psia.
Yucno 0.
HatypanbHble uncina
Ha KOOPJIMHATHOMN
IIPSAMOM.
CpaBHeHue,
OKpYyTJICHUE

HaTypaJIbHBIX YHCEIL.

Apudmerndeckue
JIEUCTBUS

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJISI TPU CIIOKEHU U
Y YMHOKEHUU,
CBOMCTBA €IUHHIIbI
MIPU YMHOKEHUHU.

N300paxaTh KOOPAUHATHYIO OPSIMYIO, 0TMEYATh YUCia
TOYKaMH Ha KOOPAMHATHOM IPSMOU, HAXOAUTH KOOPIUHATHI
TOYKH.

HccaenoBath cBoOiicTBA HaTYpaabHOrO psina, urncen 0 u 1
P CJIOKEHUU U YMHOKCHUHU.

HUcnonb30BaTh NPaABUJIO OKPYTIICHUSI HATYPAJIBHBIX YK CET.
BoinosHaTh apudMeTndeckne 1eiicTBUA ¢ HATypAIbHBIMU
YUCJIaMU, BBIMUCIASATH 3HAUYCHHS YHCIIOBBIX BBIPAKEHUN

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBATH NIPOU3BEICHUE B BUJIE CTEIEHU, YMTATH
CTETICHU, HCM0JIb30BATh TEPMUHOJIOTUIO (OCHOBaHUE,
MOKa3aTelib), BLIYUCIAATH 3HAYEHUs CTCTICHEH.

BbINOJHATH NPUKUAKY U OUEHKY 3HAYCHUN YUCIIOBBIX
BBIPAXEHU, MPeAJIAraTh U NPUMEHATH MPUEMbI IPOBEPKHU
BBIYMCIICHUM.

Hcnonb30BaTh NPU BHIYMCJIEHUSAX IEPEMECTUTEIBLHOE

Y COUYETATEIBHOE CBOMCTBA CI0KEHUSI 1 YMHOXCHMUS,
pacrpeneanuTeIbHOE CBOMCTBO YMHOXKEHHUS; (POPMYJIHPOBATH
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[lepemecTurensHOE
1 COYETaTEIbHOE
CBOMCTBA CJI0KCHUS
Y YMHOXKCHUA,
pacIpeeIuTeIbHOe
CBOMCTBO
YMHOEHHSL.
Jenurenn

Y KpaTHBIC YHCIIa,
pa3yI0KEeHUE YuCa
Ha MHOYKHUTEIIH.
Jenenue

¢ ocratkoM. [IpocTeie
1 COCTaBHBIC YMCIIA.
ITpu3Haku
JIETUMOCTH Ha 2, 5,
10, 3, 9.

Crenenb

C HATYypaJIbHBIM
IIOKAa3aTeJIEM.
YucioBkle
BBIPAYKCHUS;
MOPSAOK IENCTBUM.
Pemenune TeKCTOBBIX
3aJ1a4 Ha BCE
apudmernyeckue

U MPUMEHATH MPaBUJIa Ipeodpa3oBaHUs YUCIOBBIX
BBIPOKEHUI HA OCHOBE CBOMCTB apu(hMETUUECKUX JICUCTBHIA.
HccaenoBaTh YnCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATH

1 000CHOBBIBATH rUNOTE3bl, GOPMYIMPOBATH 0000 1IEHUS
U BBIBOJbI 110 PE3YJbTaTaM MPOBEAECHHOTO UCCIICIOBAHUS.
@opMyIHPOBATH ONPeIeJIeHUs JICIUTEI U KPAaTHOTO,
Ha3bIBATh JICJIUTENIN U KPATHBIC YUCIIA; PACIIO3HABATH
MPOCTBIE U COCTABHBIE YKCIIA; (POPMYJIUPOBATH

U PUMEHATH NPU3HAKH JCTMMOCTH Ha 2, 3,5, 9, 10;
NPUMEHSITh AJITOPUTM Pa3JIOKEHUS YKCIia Ha MPOCThIC
MHOYUTEIN; HAXOAUTb OCTATKHU OT JEJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 HaTypaJIbHBIX YUCJIaX, IPUBOJAUTH MPUMeEPHI

U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBaTh MaTeMaTH4YeCKHeE MPeEIT0KEHUS

C MIOMOILBIO CBA30K «H», «UJIN», KECHH. .., TO...».

Pemath TeKCTOBBIE 337aUn apU(PMETUUECKUM CIIOCOOOM,
HCMO0Jb30BATh 3aBUCMMOCTH MEX1Y BEIMYMHAMU (CKOPOCTD,
BpEMs1, PACCTOSHHE; LIEHA, KOJIMYECTBO, CTOUMOCTb U JIp.):
AHAJM3MPOBATH U OCMBICJAMBATH TEKCT 33/1a4H,
nepedopmMyJMpoBaTh YCIOBUE, U3BJIEKATh HEOOXOIMMbIE
JIAaHHbBIC, YCTAHABJIMBATH 3aBUCUMOCTH MEK]ly BETMUYMHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUI.
MoaeaupoBaTh X0/ pEIICHUS 3a/1a4¥ C IOMOIIBIO PUCYHKA,
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JICHCTBHS,
Ha IBM)KCHHUEC
U TIOKYIIKU

CXEMBI, TAOJIUIIBL.

IIpuBoauTh, pa3dupathb, OLECHUBATH PA3JINYHbIC PELICHMUS,
3alIMCH PELIEHNH TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHUBaTh OJy4eHHBIN pE3yibTarT,
OCYIIECTBJIATH CAMOKOHTPOJIb, IPOBEPSS OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOAUTD OIIMOKH.

Pematp 3a1aun ¢ MTOMOIIIBIO ITepedopa BCEX BO3MOKHBIX
BApUAHTOB.

3HAKOMMTBCS € UCTOPHei pa3BUTHS apu(PMETUKU

Harnsanaa reomerpusi.
JIvHMM Ha WIOCKOCTH

12

Touka, npsmas,
OTPE3O0K, JIyY.
JlomaHnas.
N3mepenne niMHbI
OTpe3Ka,
METPUUYECKHUE
SJIMHHIIBI
W3MEPEHUS JJIVHBI.

OKpY>KHOCTb U KpPYT.

[IpakTnueckas
pabota
«ITocTtpoenue y3opa
U3 OKPYKHOCTEWN».
Yrou. [Ipsamon,
OCTpBIN, TYIION

Y Pa3BEPHYTHIN
yrubl. MI3mepenne

Pacno3HaBaTh Ha yepTe)Kax, pUCYHKAX, ONMCHIBATD,
UCITOJIb3YsI TEPMUHOJIOTHIO, U1 M300PaKaTh C IOMOLIBIO
YEPTEKHBIX THCTPYMEHTOB: TOUKY, PAMYIO, OTPE3OK, JIyY,
yTOJ1, IOMaHYI0, OKPY>KHOCTb.

Pacno3naBaTh, NpUBOANTH NPUMeEPbI 00HEKTOB PEATHHOIO
MUpa, UMeoIINX (OpMY U3yUYEHHBIX (DUTYD, OLIEHUBATDH UX
JIMHEWHBIE pa3MEPHI.

Hcnonb30BaTh JIMHEVKY U TPAHCIIOPTUDP KAaK HHCTPYMEHTBI
JU1S1 IOCTPOEHHUS U U3MEPEHUS: U3MEPATh JUINHY OTPE3Ka,
BEJINYMHY YIJ1a; CTPOUTH OTPE30K 3aJaHHOM JJIMHBI, YTOJ,
3aJJaHHOW BEJIMYUHBI; OTKJIAAbIBATH LIUPKYJIEM PABHBIE
OTpPE3KH, CTPOMTH OKPYKHOCTh 3aJJaHHOTO pajinyca.
HN300paxaTh KOHPUTYpALIUU TEOMETPUUECKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEM, X 4aCTEN HA HEIIMHOBAHHOMN

U KJIETYaTOM Oymare; mpeasiaratb, ONUCHLIBATH U 00CYKIATh
CI0CO0BbI, AJITOPUTMBbI [IOCTPOEHUS.

Pacno3HaBaTh 1 U300pakaTh Ha HEJIMHOBAaHHOM
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YTJIOB.
[IpakTnueckas
pabota
«ITocTtpoenne
YTJIOB»

U KJIeTYaToM Oymare npsiMoii, OCTpBIN, TYHOH, pa3BepHYTHIN
YTJIbl; CPABHUBATH YIJIBI.

BbI4MCJIATH IMHBI OTPE3KOB, IOMAHbIX.

IloHuMATBL M MCIOJIB30BATH NIPU PEeLICHUH 32124
3aBMCHUMOCTH MEKy CIMHUIIAMHU METPUYECKON CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUECKUMH CHCTEMAMH MEp;
BbIPAKATh JUIMHY B Pa3JIUYHbIX €IMHULIAX U3MEPEHHUS.
HccnenoBarhb Gurypsl 1 KOHPUTYpaLUy, UCIIONIb3YS
1udpoBbIe pecypcChl

OOBIKHOBEHHBIE TPOOH

48

HpoOsb. [IpaBusnibHbIC
Y HeTpaBUJIbHBIC
npoou. OCHOBHOE
CBOICTBO ApOOH.
CpaBHenue apo0eil.
Cnoxenue

Y BBIUMTAHUE
OOBIKHOBEHHBIX
npobeit. CMmernianHas
JpoOb. YMHOXKEHHUE
U JIeJICHUE
OOBIKHOBEHHBIX
Jpo0eii; B3aMMHO-
oOpatHble 1po0u.
Pemenune TeKCTOBBIX
3a/1a4, CojepIKaIIux
npobu. OCHOBHBIC

MopaenupoBath B rpaduieckoii, mpeaAMeTHOH (popme,

C IIOMOIIBIO KOMIIBIOTEPA IOHATHS U CBOWCTBA, CBSI3aHHBIE

¢ OOBIKHOBEHHOM JIPOOKIO.

YuTaTh ¥ 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE 1pO0H,
npeaiaraTb, 000CHOBBIBATH H 00CYKIATH CIOCOOBI
yHOPSA0YMBAHUS 1pOOEH.

HN300pakaTh OOLIKHOBEHHBIE JPOOU TOUKAMU

Ha KOOPAMHATHOU NPSAMON; HCMOJIb30BATh KOOPANHATHYIO
IPSIMYIO [T CpaBHEHHS IpOOEH.

@opMyIHPOBaTh, 3ANIUCHIBATH C IOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JAPOOH; HCHOJIB30BATH OCHOBHOE
CBOMCTBO ApoOU AJis COKpaIEHUs ApoOei U MPUBEICHUS
IpoOu K HOBOMY 3HAMEHATEJIIO.

IIpencraBiasiTh CMENIaHHYIO APOOb B BUJIE HETIPABUIbHOMN

Y BBIJIEJITH LIETYI0 YacTh YKCia U3 HEMPaBWIBHOM 1po0Hu.
BoinosHATH apupMeTnyecKkue 1eiicTBus

C OOBIKHOBEHHBIMHU JIPOOSMU; NPUMEHSATH CBOMCTBA
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3a/1auu Ha JIpoowu.
[IpumeneHue OykB
JUIS 3alACH
MaTEMaTUYECKUX
BBIPA)KCHUHN

Y NIPEJIOKEHU N

apu(PMETUICCKUX JEHCTBUN I PAITMOHATA3ZAIAH
BBIYMCIICHUN.

BoINOJHATH NPUKUAKY U OLEHKY PE3YyJIbTaTa BHIYUCICHU;
NpeaIaraTb U MPUMEHATh PUEeMbl IPOBEPKHU BEIYUCIICHHI.
IIpoBoauTH HcceT0BAHUS CBOMCTB IPOOECH, OUPAsCh

HA YKCIIOBBIE HKCIIEPUMEHTHI (B TOM YHKCIIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHUMN.

PemaTh TEKCTOBBIE 33129, COJIEpKAINE IPOOHBIC TaHHEIE,
Y 3a]1a4¥ Ha HAXO0KJICHUE YaCTH LIEJIOTO U LEIOT0 MO €ro
YacTH; BBISIBJIATH UX CXOACTBA U Pa3IM4uMsl.
MoaeaupoBaTh X0/ pEIICHUS 3a/1a4y C IOMOILBIO PUCYHKA,
CXEMBI, TaOIHIIBL.

IIpuBoauTh, pa3duparhb, OEHUBATH PA3JINYHbBIC PELICHUS,
3alMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpuruvecku oueHUBaTh NOJy4EHHBIN pE3yibTarT,
OCYILIECTBIATH CAMOKOHTPOJIb, TPOBEPSIL OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLINOKH.
3HAKOMUTBCS € HCTOPHEN pa3BUTHA apUPMETUKU

Harnsanas reomerpusi.
MHOTOYTOJIbHUKH

10

MHOroyrojabHuKH.
YeTbIpexyroJibHUK,
IIPSAIMOYT OJIBHUK,
KBaJpar.
[IpakTnueckas

OnuceIBaTh, HCNMOJIB3YS TEPMUHOJIOTHIO, H300pPaKATH

C IOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH MpUMeEPBI 0OHEKTOB PEATHLHOTO MUPA, UMEIOIINUX
¢bopMy MHOTOYTOJIbHHUKA, TPSIMOYTOJIbHUKA, KBapaTa,
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pabota
«ITocTpoenne
MPSIMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpPOHaMU

Ha HEJIMHOBAHHOU
Oymare».
TpeyroyibHUK.
[Tmomans

Y TIEPUMETP
MPSAMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€ IMHUILIbI
U3MEPEHUS
TJIOIIAH.
[Tepumertp
MHOT'OYTOJIbHUKA

TPEYTOJIbHUKA, OLEHUBATH UX JINHEMHBIE Pa3MEpPHI.
BbI4ucJATh: IEPUMETP TPEYTOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOI'OYT'OJIBHUKA; TUIOIIAAb IIPSMOYTOJIbHUKA, KBAapaTa.
N300paxkaThb OCTPOYroIbHBIE, IPSIMOYTOJIbHBIE

Y TyHIOYT'OJIbHBIE TPEYTOJIbHUKH.

CTpouth Ha HEJIMHOBAHHOM U KieTyaTol Oymare KBajapar
Y IIPSIMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HccaenoBath cBOMCTBA IIPAMOYTOJIBHHKA, KBAIPATA IIyTEM
IKCIIEPUMEHTA, HAOIIOACHUS, U3MEPEHUS, MOJEIUPOBAHMUS,
CpPaBHMBATh CBOWCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncTpynpoBaTh MaTeMaTH4YeCKHE MPEII0KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPHII, «ITH000M».
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS

0 MHOTOYTOJIbHUKAX, IPUBOAUTH NIPUMeEPbI

Y KOHTPIIPUMEDBI.

HccaenoBarh 3aBUCMMOCTD ILJIOIIAINA KBAApaTa OT JJIMHbI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAJPATHOM CETKHU IS IIOCTPOEHUS
¢buryp; pazdéuBaTh NpsIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYrOJIbHUKHU; COCTABJATH (QUTYPHI U3 KBAIPaTOB

U IIPSIMOYTOJILHUKOB ¥ HAXOJIUTh UX IUIOMIA]b, pa30UBaTh
¢Gurypsl Ha IPSAMOYTOJILHUKH U KBAJAPAThl U HAXOJUTh UX
IJIOIIAb.

BeipaxkaTh BeIMUKMHY IUIOIIAINA B PA3JIUYHBIX €IMHUALIAX
U3MEPEHUS METPUUECKON CUCTEMBI MEp, IOHUMATH

U MCII0JIb30BAaTh 3aBUCUMOCTH MEXIY METPUUECKUMHU
€IUHULIAMHA U3MEPEHUS TIJIOIIA .
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3HAKOMUTBHCS ¢ MPUMeEPAMU IPUMEHEeHUS I0A U
Y MIEpUMETPA B MPAKTUUECKUX CUTYALUSX.

Pemars 3aga4u U3 peasbHOM KU3HU, PeAIararb

U 00CYKIaTh pa3jiMYHbIe CIIOCOOBI PEILICHUS 3a7a4

JlecsaTuaHbIe IPOOH

38

JlecsaTruHas 3alUCh
npo0Oeii. CpaBHEHUE
JeCATHIHBIX
TpoOeii.

JlenicTBus

C IECATUYHBIMHU
JPOOSIMH.
Oxkpyrienue
JECATUYHBIX
TpoOeH.

PemieHmne TeKCTOBBIX
3a/1a4, coaepKaImx
npoou. OCHOBHBIE
3a/71a4M Ha Ipoou

IIpeacTaBiasiTh 1€CATUYHYIO IpOOb B BUJE OOBIKHOBEHHOM,
YHUTATH M 3aNMCHIBATH, CPABHUBATH JICCSITHYHbBIE APOOH,
NnpeaIaraTb, 000CHOBBIBATH M 00CYKAAaTh CIOCOOBI
YIOPSIIOUMBAHUS JECATUYHBIX APOOEH.

HN300paxkaTh 1ecATUYHBIE JPOOU TOUKAMU HA KOOPJAHHATHOU
MIPAMOM.

BbISIBASITH €X0ACTBA M PA3JIH4YMSs TPABIIT apU(PMETUUECKUX
JNEWCTBUH C HATYPAJIbHBIMHU YHCIIAMU U AECATUYHBIMU
IpoOsiMU, OOBICHSITh UX.

BoinosHaTh apudmMeTHIecKre ASHCTBUS C ACCATUIHBIMA
JTpoOSIMU; BBINIOJIHATH MPUKUAKY U OIlEHKY pe3yJibTaTta
BBIYMCIICHUN.

IIpumeHsATH cBOMCTBA apuPMETHUECKUX JEHCTBUIN

JUISL palliOHAIN3AUU BEIYUCIECHUN.

I[IpuMeHATH NPABUI0 OKPYTJIEHHUS JIECATUYHBIX APOOEH.
IIpoBoaUTH HCCJIET0BAHMS CBOMCTB JACCATUYHBIX JIPOOECH,
OMUPAsICh HAa YUCIIOBBIE HKCIIEPUMEHTHI (B TOM YHCIIC

C MOMOIIbIO KOMITBIOTEPA), BBIIBUTATh TMIIOTE3bI

Y IPUBOJIUTH UX 0OOCHOBAHMUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUIA.
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PemaTh TEKCTOBBIE 33/1a49H, COJIEpKAIINE TPOOHBIC TaHHEIE,
M Ha HaXOJKJEHHE YaCTH IIE€JIOT0 U IIEJI0I0 10 €ro YacTH;
BBIAIBJISITH MX CXO0/ICTBA U Pa3JINYMA.

MopaeanpoBaTh X0 PEIICHMS 3a/1a91 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTH, pa3doMpaTh, ONEHUBATH PA3INYHBIC PEIICHNUS,
3aIMCH PEIICHUIH TEKCTOBBIX 3a/1ay.

OnepupoBaTth IPOOHBIMHU YUCIIAMH B PEaTbHBIX KU3HEHHBIX
CUTYaITUsX.

KpuTnuecku olieHMBATh ITOJTYyYCHHBIN PE3yIIbTaT,
OCYIIECTBISITh CAMOKOHTPOJIb, TIPOBEPSIST OTBET

HAa COOTBETCTBUE YCIOBUIO, HAXOIUTH OIITHOKH.
3HAKOMHUTHCS ¢ HCTOPHET pa3BUTHS apUPMETHKN

Harmisinnast reometpus.
Tena u ¢purypsi
B IPOCTPAHCTBE

MHoOTrOrpaHHUKH.
N3obpaxenue
MHOTOTPaHHHUKOB.
Monemn
IPOCTPAHCTBEHHBIX
TeJl.
[IpssMOyTONBHBIN
napasiesienune],
Ky0. Pa3BepTku kyOa
U MapaJijiesienunesa.
[IpakTnueckas
paborta «Pa3BepTka
KyOay.

Pacno3HaBaTh Ha yepTeKaxX, pUCYHKAX, B OKPYKAKOLIEM
MHpe IPSIMOYTOJIbHBIN Mapaenenumnes, Kyo,
MHOT'OTPAaHHHUKH, ONIUCHIBATh, HCIIOJIb3Ysl TEPMHHOJIOTHIO,
OLICHMBATh JIMHEHHBIE Pa3MEPHI.

IIpuBoauTH NpUMePBI 0OHEKTOB PEATHLHOTO MUPA, UMEIOIITUX
(¢opMy MHOTOTpaHHUKA, IPSIMOYTOJILHOTO MapajuieenuIea,
KyoOa.

N300paxkarh ky0 Ha KIeTUaTOM Oymare.

HccaenoBathb cBoiicTBa Ky0a, MPSIMOYTOJBHOTO
napasuieJIenunea, MHOrOrpaHHUKOB, HCTIOJIb3YsI MOJEIH.
Pacno3naBaTh U H300paxaTh pa3BepTKU Kyda

Y NapajulesIenunea.

MopeaunpoBarthb Ky0 u napasuienenures u3 OyMaru v mpouux
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O6bem ky0a,
PSIMOYTOJIBHOTO
napajuiesenunea

MaTepUaioB, 00BACHATH CIOCO0 MOACITUPOBAHUSI.
Haxoautsb n3Mepenusi, BBIYUCIAATD ILIONIab IOBEPXHOCTH;
00beM Ky0a, IPSAMOYTOJILHOTO Mapajijieienunesa;
HCCJIe0BATH 3aBUCMMOCTB 00beMa Ky0a OT JTMHBI €T0
pebpa, BBIIBUTATH U 000CHOBBIBATH THIIOTE3Y.
Ha6101aTh 1 NPOBOAMTH AHAJOTHU MEXKIY MOHATUSIMU
IJIOIIAIU U 00BbeMa, IEPUMETPa U TUIONIAIU ITOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BEICKA3bIBAaHUS

0 MHOTOTPaHHUKAaX, NPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI,
CTPOMUTH BHICKA3BIBAHUS U OTPUIIAHUS BHICKA3bIBAHUIA.
Pemars 3axaum u3 peaabHOMN KU3HU

[loBTOpeHue u o6o0IIEeHNE

10

[ToBTOpEeHUEe
OCHOBHBIX OHSTHUI
U METOJIOB Kypca

5 kiacca,
00001IeHrEe 3HAHUI

BouruncasTh 3HaYEHHS BBIPAXKECHUH, COAEPHKAILNAX
HaTypaJIbHbIE YKCIIa, OOBIKHOBEHHBIE U JAECATUYHBIE 1po0H,
BBITMIOJIHATH PE0OPa30BaHMSI YUCEIL.

Bb10upaTth cnocod cpaBHEHUs YHCEIl, BBIYUCICHUH,
NPUMEHATH CBOICTBA apu(hMETHUECKUX JeHCTBHIA

JUISL pallMOHAIM3allN BBIYMCIICHHM.

OcyumecTBJIATh CAMOKOHTPOJIb BBIITOIHAEMBIX 1EHCTBUM
Y CaMOIIPOBEPKY PE3yJIbTaTa BBIYUCIICHUI.

Pemate 3a1a4m U3 peayIbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA JUIs peLICHUs 3a1a4 U3 JPYrux
y4€OHBIX MPEIMETOB.

Pewiars 3a1a4u pa3HbIMH CII0CO0AMM, CPABHMBATH CIIOCOOBI
pELICHUS 33/1a4, BIOMPaTh PALIMOHAJILHBIN CII0C00

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KJIACC
HaumenoBanue paznena |KomuuecTBo OcHoBHOE OCHOBHBIE BU/JIBI ICSITEIIBHOCTH 00YUYarOIIUXCs
(Temnl) Kypca 4acoB COZEpIKAHUE

HartypanbHbie yncna 30 ApudmeTndeckre BoInotHATH apudMeTHYecKHe el CTBHSI C MHOTO3HAYHBIMH
IENUCTBUS HATypaJbHBIMHU YUCIIAMU, HAXOAUTh 3HAYEHM S YHCIIOBBIX
C MHOT'O3HAYHBIMH BBIpaKEHUH CO CKOOKaMHU U 0€3 CKOOOK; BLIYHCISITH
HATypaJIbHBIMHU 3HAYeHMsl BEIPOKCHUH, COJIEPKAIUX CTEIICHHU.
yuciamu. YucioBble | BbIMOJHATH, NPUKHAKY M OI€HKY 3HAYCHUH YHCITOBBIX
BBIPKEHUS, BBIPKCHUI, IPUMEHSITh MPUEMbI IPOBEPKH PE3yiIbTaTa.
MTOPSIJIOK JICHCTBHIA, HMcnoab30BaTh NP BHIYHCJIEHUAX ITIEPEMECTUTEILHOE
HCIOJIb30BaHHE U COUeTaTeIhbHOE CBOWCTBA CIOKCHHS M YMHOKEHUS,

cko0ok. OKpyriieHue
HaTypaJbHBIX YHCEIL.
Jlenurenu u KpaTHbIE
YHCJIa; HanOOJIbIITHHN
oOIIuit AeMUTeh

Y HauMEHbIIIEe
oO11iee KpaTHOE.
J1enmMOoCTh CyMMBI

Y TIPOU3BEACHUS.
JleneHue

C OCTaTKOM.
Peurenue TekCcTOBBIX
3as1a4y

pacrpeenuTeIbHOe CBOMCTBO YMHOXEHUSI OTHOCUTEIBHO
CJIO)KEHUsI, CBOMCTBA apu(METUUECKUX JTCHUCTBUM.
HccaenoBath 41CIOBbIE 3aKOHOMEPHOCTH, IPOBOAUTH
YHUCJIOBBIC SKCTICPUMEHTHI, BLIIBUTATh U 000CHOBBIBATH
THIOTE3bI.

®opMyJMpoOBaTh oNpeaeeHUsl JEIUTEINS U KPaTHOTO,
HAWOOJIBIIETO OOIIET0 AEIUTES U HAUMEHBIIIETO O0IIETO
KpaTHOT0, MPOCTOT0 U COCTABHOT'O YHCEIT; UCIIOIb30BaTh 3TH
MOHATHS TIPU PEIICHUH 3a]1a4.

IIpuMeHATH AJITOPUTMBI BBIUMCIECHUS HAMOOIBIIET0 00IIEro
JeUTENs 1 HAaMMEHBIIIEro 00IIero KpaTHOrO ABYX YHCed,
QJITOPUTM PA3JIOKEHHUS YHUCIIa HAa MPOCTHIE MHOKHUTEH.
HMccnenoBath yCioBuUs 1€IMMOCTH Ha 4 U 6.

HccaenoBathb, 00Cy:K1aTh, GOPMYJIUPOBATH
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1 000CHOBBIBATH BBIBOJ O YETHOCTU CYMMBI, IPOU3BEICHHUS:
JBYX YETHBIX YUCEJ, JBYX HEUYETHBIX YUCIIE, YETHOTO

Y HEYETHOI'O YHCEIL.

HccaenoBarh CBOMCTBA 1EIMMOCTY CYMMBI U IPOU3BENCHUS
YHCElL

IIpuBOAUTH NPUMeEPBI YUCET C 3aJaHHBIMU CBOMCTBAMH,
Pacno3HaBaTh BepHbIC M HEBEPHbIE YTBEPKIACHUS

0 CBOMCTBAax 4uCelN, ONMPOBEPraTb HEBEPHbBIC YTBEPKIACHUS

C IIOMOIIBIO KOHTPIIPUMEPOB.

KoHcTpynpoBath MaTeMaTH4YeCKHUE MPEAT0KeHUSsI

C TIOMOIIBIO CBSI30K «W», KM, KECIH. .., TO...».

PemaTe TEKCTOBBIE 3a/1a4¥, BKJIFOYAIOIINAEC TOHATHUS
JEJIMMOCTH, apU(PMETHIECKUM CIIOCOOOM, UCII0Ib30BATh
nepebop BCEX BO3MOKHBIX BapUAHTOB.

MopepoBaTh X0/ PELICHMS 3a/1a4H C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIAIBI.

IIpuBoauTH, pa30MpaTh, OLEHUBATH PA3JIMYHBIC PEILICHUS,
3aMUCH PEIIEHUH TEKCTOBBIX 3a/1au.

KpuTnuyecku oneHMBAaTh MOJYyYEHHBIN PE3yJIbTaT, HAXOJUTh
OLIMOKH, OCYIIECTBISATH CAMOKOHTPOJIb, TPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBHIO

Harusnaas reomerpus.
[IpsiMbI€ Ha IIJIOCKOCTH

[lepnieHaukynsspHbIC
MpsIMBIE.
[TapannensHbie
MpsIMBIE.
Paccrosiane mexny

Pacno3naBaTth Ha yepTekax, pUCyHKaxX Cllydau B3aHMHOTO
PAaCIIOJIOKEHUS IBYX MPSIMBIX.

HN300paxkaTh ¢ IOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTON OyMare JIBe IepPeCeKaromuecs
MPsAMBIE, IBE MMAPAIUICIIBHBIE IPSMBIE, CTPOUTH MPAMYIO,
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JBYMSI TOUKaMH,
OT TOYKH JI0 IIPSIMOM,
JUTMHA MapuipyTa

Ha KBaIpPaTHOU CETKE

NEPNEHANKYIJIPHYIO TaHHOU.

IIpuBoaUTHL NpUMeEPHI NAPALICITBHOCTH

Y NIEPIECHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIBHMKAX ITEPIICHANKYIISIPHBIE

Y TIapAJIJIENIbHBIE CTOPOHBI.

N300paxkaTh MHOTOYTOJIBHUKH C TAPAJLJICIIbHBIMH,
IIEPIICHIUKYJIIPHBIMA CTOPOHAMH.

Haxoaurhb paccrosiHue MEXAY ABYMs TOYKaMH, OT TOUYKHU
J10 IIPSIMOM, UIMHY ITYyTH Ha KBaJIPaTHOU CETKE, B TOM YHUCIIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI

J{pobu

32

OObIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO ApodH,
COKpalleHHe Ipooeit.
CpaBHeHue

U yIOPSAIOYMBaAHUE
po0eit.
JlecaTuanbie TpooH
U METpHUYecKas
cHUCTEeMa Mep.
Apudmerndeckue
JICUCTBUS

¢ OOBLIKHOBEHHBIMU
U IE€CITUYHBIMA
IPOOSIMHU.
OrHoreHue.

CpaBHMBATB M YIIOPSI0YMBATH IPOOH, BLIOMPATH CIOCO0
CpaBHEHMUS IPOOEH.

IIpeacraBasTh AeCATUYHBIC APOOU B BUE OOBIKHOBEHHBIX
npo0Oelt 1 OOBIKHOBEHHBIC B BUJIC JCCATUIHBIX, HCMOJIb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUs TPOOHBIX YUCEN MPU UX
CpaBHEHUH, TP BBIYUCIICHUSX.

Hcnoan3oBarth gecaTudHbIC IpoOU IpU TpeoOpa3zoBaHUuU
BEJIMYMH B METPUUECKOU CUCTEME MEp.

BoinoaHATHL apudgmMeTrnyeckue aeicTBus

C OOBIKHOBEHHBIMH H JCCATUIHBIMH JPOOSIMHU.

BbIuncjasiTh 3Ha4YCHUS BBIPAXKECHUH, COAEpKAIUX
OOBIKHOBEHHBIC U JACCSITUIHBIC APOOH, BHITTOTHAITh
npeobpazoBaHusl 1poOeH, BLIOMPATH €CNOCO0, MPUMEHSTH
CBOlicTBa apU(PMETHUECCKUX ACHCTBUMN JIJIs1 palliOHATN3AIUN
BBIYMCIICHUM.

CocTaBJsiTh OTHOIICHUS ¥ TIPOTIOPITAH, HAXOUTh
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JleneHue B JaHHOM
OTHOIIICHUHU.
Macmita0,
MIPONOPIIUSL.
IlonaTHE IpoLIEHTA.
Brraucnenue
MPOIIEHTA

OT BEJIUYUHBI

Y BEJIMYMHBI 10 €€
MIPOLICHTY.

Pemienne TekCToBBIX
3a7a4, CoAepIKaIInux
JIpOOU ¥ TPOIEHTHI.
IIpakTrueckas
pabota «OTHOIICHUE
JUTUHBI OKPYKHOCTH
K €€ JUaMeTpy»

OTHOIIIEHUE BEJINYWH, ICTTUTh BEJIMUYUHY B JAHHOM
OTHOILICHUH.

HaxoauTh 3KcnepuMeHTAJIbHBIM IyTeM OTHOIICHHUE JJTHHBI
OKPY’KHOCTH K €€ IhaMeTpy.

HNutepnpernpoBaTh MaciTad Kak OTHOIIICHUE BEJIMYUH,
HAXOJUTh MACIITA0 IJIaHa, KAPTHI U BBIYUCIISITH PACCTOSIHUS,
UCIIOJIb3YsI MacITao.

OOBSICHATBH, YTO TAKOE MPOIICHT, YIIOTPEOISITH 000POTHI peUH
CO CJIOBOM «IIPOLICHT.

BobipaskaTh NPOLIEHTHI B IPO0SX U APOOU B MPOLICHTAX,
OTHOIIIEHUE JABYX BEJIMYUH B MIPOLICHTAX.

BbI4ncJasiTh TPOLIEHT OT YUCJIA U YUCJIIO TIO €T0 MPOIICHTY.
OKpyrasith JpoOu ¥ MPOIEHTHI, HAXOAUTh MPUOTHKCHUS
YHCeT.

PemaTh 3a1a4u Ha 9aCcTH, TIPOIECHTHI, TPOITOPIIHAH,

Ha HaXOXKJIEHHE ApoOH (MIPOIICHTA) OT BETMYNHBI U BEJTMUYUHBI
1o ee Apoou (TIpoLeHTY), ApoOu (ITPOoIIeHTa), KOTOPHIH
COCTAaBJISIET OJ[HA BEJIMYMHA OT JAPYTOH.

IIpuBoaUTH, pa3oupaTh, OLEHUBATH PA3INYHBIC PEIICHUS,
3aMKCy PEIIeHUI TeKCTOBBIX 3a/1a4.

N3BaexkaTs MHOPMAIUIO 13 TAOJIUI] U TUATPaAMM,
UHTEPIPETUPOBATH TAOJIIMYHBIC TAHHBIE, ONIPEACIIATh
HauOOJIbIIIEE U HAUMEHBIIIEE U3 MTPEACTABICHHBIX JAHHBIX

Harnsanas reomerpus.
Cummerpus

OceBas cummeTpHs.
LlenTpanbhHas

Pacno3HaBaTh Ha yepTexax U U300paKeHUIX, H300pakaTh
OT PYKH, CTPOUTH C TIOMOIIBI0O HHCTPYMEHTOB QUTYpY
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CUMMETPUSI.
[Toctpoenue
CUMMETPUYHBIX
uryp.
IIpaxkTnueckas
paborta «OceBas
CUMMETPUS.
Cummerpust

B IIPOCTPAHCTBE

(OTpe30K, JTOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJIbHUK,
OKpPY’KHOCTb), CAMMETPUYHYIO JAaHHOU OTHOCUTEIBHO
MIPSIMOU, TOUKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOILIEM MUDE.
MopaenupoBathb u3 Oymaru a8e GUrypbl, CAMMETPUUHbBIE
OTHOCHUTEIIbHO PSIMOI; KOHCTPYHPOBATh F€OMETPUUECKUE
KOH(UTypaluu, UCIOJb3Ysl CBOMCTBO CUMMETPHUH, B TOM
YHClIe C TOMOIIBIO IU(PPOBBIX PECYPCOB.

HccnenoBath cBOWCTBA N3yUCHHBIX QUTYD, CBI3aHHBIC

C CUMMETpPUEH, UCTIONB3Ys SKCIIEPUMEHT, HaOIIO/IEHNUE,
MO/JICIUPOBAHUE.

OO00CHOBBIBATD, ONPOBEPraTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPXKACHUSI O CAMMETPUH PUTYD

BripaxeHus c OykBaMu

ITpumenenue OykB
IUISL 3aUCH
MAaTEMaTUYECKUX
BBIPa)KECHUMN

Y IPEIJIOKECHUN.
bykxBeHHbIE
BBIPAKCHUS

Y YUCJIOBBIC
ITOZICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaxO0XJICHUE

Hcnonb3oBath O0yKBBI 17151 0003HAUYEHUS YUCEN, TIPU 3aIIUCU
MaTeMaTHYECKUX YTBEP)KIIEHUM, COCTABIATh OYKBEHHBIC
BBIPAXKEHUS 110 YCIOBHIO 3aa4H.

HccenenoBaTh HECIIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.

BbIYMC/IATH YMCIOBOE 3HAUEHUE OYKBEHHOI'O BBIPAXKEHHUS
IIPU 3a/IaHHBIX 3HAYEHUSIX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U ILIOIIAIN
IIPSAMOYTOJIbHUKA, KBAIpaTa; JJIMHBI OKPYKHOCTH, TUIOLIAIN
KpYTa; BHINOJIHATH BHIYHCJIEHHUS 110 3TUM (HopMyJiaM.
CocraBasatb GopMyJibl, BEIPAXKAIOIINE 3aBUCUMOCTH MEXKTY
BEJINYMHAMU: CKOPOCTh, BPEMsI, pPACCTOSHUE; 1I€HA,
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HEU3BECTHOTO KOJIMYECTBO, CTOUMOCTD; TIPOU3BOIUTEILHOCTh, BpeMs, 00heM
KOMIIOHEHTA. paboThI; BBIIOJIHATD BBIYUCIEHUS IO 3TUM (hopMyJiaM.
DopmyIibl HaxoanTh HEM3BECTHBIN KOMIIOHEHT apU(PMETHIECKOTO
JCUCTBUSA
Harnsanas reomerpus. 14 YeTpIpexyroJibHUK, N300paxkaTh Ha HETMHOBAHHOM U KJIeTYaTOM Oymare
@urypsl Ha INIOCKOCTH MIPUMEPBI C UCIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
YCTBIPEXYTOJIbHUKOB. | YETBIPEXYTOJIbHUKH C 3aIaHHBIMU CBOMCTBAMM:
[IpssMOYTOIBHUK, C mapajuieNIbHbIMU, EPIEHAUKYISIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JTMaroHaJICH.
W3mepenne yrios.
Buagsr
TPEYTOJIBHUKOB.
Ilepumerp
MHOT'OYTOJIbHUKA.
[Tnomans purypsl.
Dopmysl
nepuMeTpa

Y TUIOIIAU
MIPSAAMOYTOJIbHHKA.
[TpubnuxenHoe
U3MEpEHNE IUIOAIU
¢uryp.
[IpakTrueckas

CTOPOHAMHU, MPSIMBIMH yTJIAMH U AP., PABHOOCAPECHHBIMI
TPEYTOJIbHUK.

IIpepyiaratb u 00CyX1aTh CIOCO0OBI, AJITOPUTMbI
IIOCTPOCHHSI.

HccnenoBarh, UConb3ys SKCIIEPUMEHT, HA0JIIO/ICHUE,
MOJIeJIMPOBAHUE, CBOIMCTBA MPSIMOYTOJIbHUKA, KBapaTa,
pa3OuBaTh Ha TPEYTOIHHUKH.

O00CHOBBIBATB, ONIPOBEPTATH C IOMOILBIO KOHTPIIPUMEPOB
YTBEPKJICHUS O IPSIMOYTOJIbHUKE, KBaJpaTe, paclo3HABaTh
BEPHBIC U HEBEPHBIEC YTBEPKICHHUSI.

HN3mepsTh ¥ CTPOUTH C OMOIIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYT'OJIbHUKE, CPABHUBATD YTJIbI;
Pacno3HaBaTh OCTpPbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIE YIJIbI.
Pacno3naBarth, H300paskaTh OCTPOYTOJIbHBIN,
MPSIMOYTOJIBHBIN, TYTIOYTOJIbHBIN, PAaBHOOEIPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKH.

BoeruucasiTh nepuMeTp MHOTOYTOJIbHUKA, TJI011A/Tb
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pabora «Ilnomans
KpyTa»

MHOTOYTOJIFHUKA pa30MEeHUEM Ha IPSIMOYTOJIHHUKH,

Ha paBHBIC (PUTYPHI, UICTIOIB30BaTh METPUUECKHUE €TMHUIIBI
WU3MEPEHUS JIJTUHBI U TIIOTIA Y.

Hcnoab3oBaTh NpUdIMKEeHHOE N3MePeHHe IUH

U TUTOIIA/ICH Ha KJIeT4aTo Oymare, MpuOIMKEHHOE
M3MEpPEHUE JUTMHBI OKPY>KHOCTH, TUIOIIAA KpyTa

[looxxutenpHbBIE
1 OTpUIIATEJIbHBIE YHCIIA

40

[lenwie yncna.
Monyib yucia,
reoMeTpuyecKast
HWHTEpIpeTaIus
MonayJist. HucioBsie
MIPOMEXYTKH.
IlonoxurenbHbIC

Y OTpHUILIaTEIbHbIC
yucia. CpaBHEHHE
MOJIOJKUTEIJIFHBIX

1 OTpHULIATEIbHBIX
YHCel.
Apudmernyeckue
JICUCTBUS

C TTOJIOKUTEIbHBIMU
U OTPHUIIATEIIbHBIMU
YHCJIAMHU.

Pentenne TekcTOBBIX
3a1a4

IIpuBoaMTH NPUMeEPBI UCIIOJIB30BAHUA B PEATILHON KU3HU
MTOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YHUCE.

H300paxkaTth 1iebIie yncia, NOJIOKUTEIbHbBIC

Y OTPUIATEJILHBIE YUCIIA TOYKAMHU HA YHUCJIOBOM MPSIMOM,
HCII0JIb30BAaTh YUCJIOBYIO NPSIMYIO JJIsl CPABHEHHS YUCEIL.
IIpuMeHATH NpaBUJIA CPABHEHNS, YIIOPSAA0YUBATD 1EIIbIC
YHUCIIa; HAXOAUTh MOYJIb YHCIIA.

DopMyJIMPOBATH MPABUJIA BEIYUCIICHUS C MOJIOKUTEIbHBIMA
Y OTPULIATEILHBIMH YHCIaMH, HAXOAUTh 3HAYCHUSA
YUCJIOBBIX BBIPAKECHHM, COAEPKALUX TEUCTBUS

C MOJIOKUTEIBLHBIMUA U OTPULIATEILHBIMH YHCIIAMM.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOKECHUS

J1s1 TpeoOpa3oBaHUsl CYMM M IIPOU3BEICHUI
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[IpencraBieHne JaHHBIX 6 [IpsamoyrosbHas OO0BSICHATH ¥ WJLUIKCTPUPOBATH MOHATHE IPSIMOYTOJIBLHOMN
CHUCTEMA KOOPAUHAT CHUCTEMBI KOOPJIMHAT Ha IUIOCKOCTH, UCHOJIb30BaTh
Ha IJIOCKOCTH. TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPAUHATHOMN MIIOCKOCTH
Koopaunatel Touku TOYKU U PUTYPHI MO 3aJJaHHBIM KOOPAMHATAM, HAXOAUTh
Ha IJIOCKOCTH, KOOPJAMHATBI TOUYEK.
abcmmcca YuraTth cTOI0YATHIE U KPYTOBBIC TUATPAMMBI;
Y OpAvHATA. HHTEPNPEeTHPOBATH JIAHHBIC; CTPOUTH CTOJIOYATHIC
CronGuaThie JiarpaMMBl.
U KPYrOBbIE Hcnoab3oBath HH(pOPMALMIO, IIPEICTABICHHYIO
arpaMMal. B TaOJUIIaX, HA AMArpaMMax Jijisl pEeIIeHUs] TEKCTOBBIX 3a71a4
[TpakTuueckas Y 3a71a4 U3 peajbHOW KU3HU
pabota «I[Toctpoenue
IarpaMmm.
Pemenne TeKCTOBBIX
3a7a4, CoOAEepKalux
JAHHBIE,
MPEICTABIICHHBIC
B Ta0JIMIIAX
Y Ha AuarpaMmmax
Harnsinnas reometpusi. 9 [IpsamoyroyibHBIN Pacno3HaBaTh Ha yepTekKax, pUCYHKAX, ONUCHIBATH
@urypsl B IPOCTPAHCTBE napajuiejenunes, nUpaMUuy, IpU3My, HAIUH]IP, KOHYC, I1ap, H300PakKaTh UX

KyO, mpu3ma,
nupaMuia, KOHYC,
WIAHID, TIap

u cdepa.
N300pakenue

OT PYKH, MOJI€JINPOBATH U3 OyMaru, MjaacTUIMHA, TPOBOJIOKU
U Jp.

IIpuBoauTH MpUMEPHI 0OBEKTOB OKPYIKAIOIIETO MUPA,
uMeronx (opMbl Ha3BaHHBIX TEJL.

Hcnonb30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOPO, TPaHb,
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MIPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
pa3BepTOK
MHOTOTPaHHHUKOB,
[UIAHJIPA ¥ KOHYCA.
[IpakTrueckas
pabota «Coznanue
MoOJeJIen
MIPOCTPAHCTBEHHBIX
buryp».

[Tousitue 00BEMA;
CIMHUTLIBI U3MEPCHHS
o0beMa. Oobem
PSIMOYTOJIBHOTO
napasuieNenunesna,
Ky0a, popMyIibl
o0Bema

OCHOBaHUE, BBICOTA, PAJINYC U AUAMETP, Pa3BEPTKa.
HN3y4arsb, UCTIONIB3YS SKCIIEPUMEHT, HAOJII0ICHUE, U3MEPEHUE,
MO/JICJIMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOMCTBA HA3BAHHBIX TEJ, BHIABJIATH CXOACTBA

U Pa3JIUYMs: MEXAY TUPAMUION U IPU3MOM; MEXKIY
HWIMHAPOM, KOHYCOM H IIapOM.

Pacno3naBaTth pa3BepTKu Napaiesienurneia, Kyoa, mpu3Mbl,
NAPaMHU/JIbl, KOHYCA, UJIUHIPA; KOHCTPYUPOBATh JaHHbIE
TeJa U3 Pa3BEPTOK, CO3/1aBaTh UX MOJICIIH.

Co3aaBath Mo/1eJIM IPOCTPAHCTBEHHBIX GUTYP (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.)

HN3mepsaTh HA MoJesIX: JIMHBI peOep MHOTOIPaHHUKOB,
JAAMETP apa.

BoiBoauthb popmysry oobemMa mpsiMOyToJIbHOTO
napajuieienunena.

Boruncasars no gpopmysam: 06beM NpSIMOYTrOIbHOTO
napasuienenunesaa, Kyoa; uCroyib30BaTh €AMHUIIEI U3MEPECHUS
00beMa; BBIYUCJASATH O0BEMBI TEJI, COCTABICHHBIX U3 KYOOB,
MapajyIeNCNUNE0B; pelaTh 3a1a494 C PEATbHBIMU TaHHBIMU

[ToBTOpEHue, 06001ICHHE,
cHUCTEMaTH3aIs

20

[ToBTOpEHUE
OCHOBHBIX OHSTHHI
1 METOJIOB KYpPCOB
5 1 6 x1accos,
00001IeHHE

BbI4UCIATH 3HAYECHUS BBIPAXKEHNUM, COJEPKAIUX
HaTypaJbHbIE, IIEJIbIE, TOJOXKUTEIbHBIE U OTPULIATEIbHBIC
9yucia, OOBIKHOBEHHBIC U JCCATUYHBIC APOOU, BHITOTHITh
npeoOpa3oBaHUsI YUCEIT U BBIPAKECHUM.

Bri0upaTh c1oco0 CpaBHEHHS YHCEJ, BHIYMCICHHUI,




cACpalibHass paoodas mnmporpamma aTeMaTHuka. 9 xmaccel (0a30BBIN OBCHb
@ 6 M 59 6

U CHCTEMATU3AIIN
3HAaHUU

NPUMEHATH CBOCTBA apu(PMETHIECKHUX JCHCTBHI

JUISl pallMOHAIN3aly BBIYMCIICHUM.

Pemars 3apa4u u3 peajbHON KU3HU, IPUMEHATH
MaTeMaTH4eCcKHe 3HAHMA JUUISl peLIEHUs 3a1a4 U3 APYruxX
IIPEIMETOB.

PemaTe 3a1a4u pasHbIMHU ClIOCO0aMH, CPABHUBATD,
BbIOMPATH CIOCOOBI PELICHUS 3aJa4H.

OcyuecTBIAThE CAMOKOHTPOJIb BBIIIOIHAEMBIX 1EHCTBUN
Y CaMOIIPOBEPKY pE3yJIbTaTa BEIYMCICHUN

OBILEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170
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®EJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBISETCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOI'O 0OIIEro oOpa3oBaHUs:
OHa oOecrmeunBaeT W3y4YeHUE APYTHX AUCIHIUIMH, KaK €CTeCTBEHHO-HAy4YHOTO, TaK
¥ TYMaHUTAPHOTO IUKJIOB, €€ OCBOSGHHWE HEOOXOIMMO IJIsi MPOJIOKEHHSI 00pa30BaHUS
U B TOBCETHEBHOW MU3HU. Pa3zButue y oOydarolmuxcsi Hay4HbBIX NpPEICTaBICHUN
O TPOUCXOXKIEHUU U CYIIHOCTH aiareOpanyecKkux aOCTpakiiuii, cnoco0e OTpa)KeHHs
MaTeMaTUYeCKOM HayKOW SBJICHUMH W TMPOLECCOB B TMpPUPOAE M OOIIECTBE, POJHU
MaTeMaTUYeCKOTO0 MOJICTUPOBAHMS B HAYYHOM MO3HAHUU U B TMPAKTUKE CIIOCOOCTBYET
(GOpMHPOBAHNIO HAYYHOTO MHPOBO33PEHUS W KAueCTB MBIIUICHUS, HEOOXOIMMBIX
JUTSI aAanTaIy B COBpeMEHHOM Mg poBoM ob1iecTBe. M3yuenune anredpsl oOecrieunBaeTt
pa3BUTHE yMEHUS HAOII0IaTh, CpPaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUAS W BBIBOABI, (GOpMyIHpoBaTh yTBepxkAcHUs. OCBOCHHE Kypca aireOpsbl
oOecreuynBaeT pPa3BUTHE JIOTHYECKOTO MBIIUICHUAS OOYYArOIIMXCS: OHU HCIIONB3YIOT
JIEAYKTUBHBIE ¥ WHAYKTHBHBIC PACCYXACHHUSA, OOOOIMEHWEe W KOHKPETH3AIIUIO,
abcTparupoBaHue v aHanoruto. O0yueHue anredpe npeanoaaractT 3HaYuTeIbHbIN 00beM
CaMOCTOSITENIbHON ACSITEIbHOCTH O0YYaIOUINXCs, TIOATOMY CaMOCTOSITEIbHOE PEIlIeHNe
3a/1a4 SBJISETCS peanu3alueii AesITeIbHOCTHOTO IPUHITUIIA O0yICHHUS.

B cTtpykType mporpammbl y4eOHOTO Kypca «Auredpay» Ajii OCHOBHOTO OOIIETro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOUYECKUE JTMHUH:
«Ywucna v BBIYUCIICHUS», «ANreOpandecKre BRIPAKCHUS», « Y paBHCHHS 1 HEPABEHCTBAY,
«Dynkmumy. Kaxmas w3 3THX COAEP)KATETbHO-METOIUYCCKAX JIMHUN pPa3BUBACTCS
Ha TPOTSHKEHUU TPEX JIET M3yUYCHHs Kypca, B3aMMOJICHCTBYS C APYTHUMH €T0 JIMHUSIMH.
B xoze nzydenus yaeOHOTO Kypca 0OyJaroniuMcs TPUXOTUTCS JJOTUYECKHA PaCCyK1aTh,
HCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B TPOrpPaMMy
y4aeOHOTO Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIC
BO BCEX OCHOBHBIX pa3Jeliax MaTeMaTUYeCKOTO O0pa30BaHUA U CHOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYaIOIIMMHUCS OCHOB YHHBEPCAIBHOTO MAaTeMaTUYECKOTO  SI3bIKA.
ConepxaTeabHON U CTPYKTYPHON OCOOCHHOCTBIO YU4EOHOTO Kypca « ANredpay sIBIseTCS
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxanve nuHUM «Yucia U BBIYUCICHUS» CIYKUT OCHOBOW ISl JaldbHEUIIEro
W3Y4YEHUsI MATEMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOMIUXCS JIOTUYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO yMEHUS TOJB30BAaThCS  alTOPUTMaMHU, a TakKke
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TTOBCETHEBHON >KU3HM.
Pa3BuTre TOHATHS O 4YMCIie HA YPOBHE OCHOBHOTO OOIIETO 0OOpa3oBaHUsS CBS3aHO
C paIMOHAILHBIMU U HUPPAIMOHAIBHBIMU YHCIaMH, (HOPMUPOBAHUEM TIPE/ICTABICHUN
O JEHUCTBUTEIHLHOM 4YHCJE. 3aBEpIICHHUE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO
K cpefHeMy 001eMy 00pa3oBaHUIO.
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ConepxaHne JBYX alreOpandecKux JUHUN — «AnreOpandecKkue BBIPAKCHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOyYaIOUINXCS
MaTEeMaTHYECKOT0 armapara, He0OX0AUMOTO JUIsl PEeLICHHS 33]]a4 MaTeMaTUKH, CMEKHBIX
MpeIMETOB M TMPAKTUKO-OPMEHTHUPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO OOIIETo
oOpa3oBaHHs y4eOHbII MaTepuan IpynIUpPYeTCsl BOKPYT PallMOHAJIbHBIX BBIPAKCHU.
Anrebpa JEeMOHCTpUPYET 3HauyeHHME MaTeMaTHKH KaK S3bIKa [JIsl TOCTPOCHUS
MaTeMaTUYECKUX MOJIEJIEH, ONMCAHMS MPOIIECCOB U SIBJICHUI peaabHoro mupa. B 3agaun
o0yueHus anreOpe BXOAAT TaKKe JaJIbHENIIEe Pa3BUTHE aJITOPUTMUYECKOTO MBILIUICHHUS,
HE0OXOUMOT0, B YaCTHOCTH, HJisi OCBOEHHS Kypca HH(DOPMATUKH, W OBJIAJCHUE
HaBbIKAMHU JEIyKTUBHBIX paccyxnaeHuil. [IpeoOpazoBanue CHMBOJBHBIX (HOpM
CIIOCOOCTBYET  Pa3BUTHIO  BOOOpaXEHHUS, CIOCOOHOCTEH K  MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanve GYHKIMOHAIBHO-TpAQUUECKON JMHUM HAIEJIEHO Ha TOJIyYeHUE
oOyJarouuMucs 3HaHUM O (YHKIMSAX Kak Ba)KHEWIIEW MaTeMaTU4ecKOW MOJeNu
JUIsl OMMCAHMSI M MCCIENOBAaHUS Pa3HOOOpPA3HBIX MPOLIECCOB W SIBIEHUN B NPUPOJIE
u obOmiectBe. M3ydyeHrne matepualia cmiocOOCTBYET Pa3BUTHUIO Y OOYYaAIOIIUXCS YMEHUS
UCIIOJIb30BaTh PAa3JIMYHbIE BBIPAZUTEIBHBIE CPEACTBA SI3bIKA MATEMATHKU — CIIOBECHBIE,
CUMBOJIMUECKHUE, rpaduuecKue, BHOCUT BKJIaJl B (HOPMUPOBAHKE MIPEACTABICHUM O POJIH
MaTeMaTUKHU B Pa3BUTUU IUBWIN3ALKUH U KYJIbTYPHI.

CornacHo yueOHOMY TUIaHy B 7—9 Kilaccax M3y4aeTcs yueOHBIN Kypc «Anredpay,
KOTOpPBI ~ BKJIFOYAET CIEAYIOIIME OCHOBHBIE pa3fensl coaepxanus: «Yucna
U BBIUMCICHUS», «AJNredpandyeckue BbIPpAKEHUS», «YPaBHEHUS U HEPABEHCTBaY,
«DyHKIIN.

OOmiee YMCIO YacoB, PEKOMEHIOBAaHHBIX Ui H3y4eHHUs Yy4eOHOro Kypca
«Anredpa», — 306 yacoB: B 7 kimacce — 102 yaca (3 yaca B Hemelnwo), B 8 Kiacce —
102 yaca (3 yaca B Henento), B 9 kimacce — 102 4gaca (3 yaca B HeZeli0).

COILEP KXAHUE OBYYEHUA

7 KIIACC
Yucaa v BbIYUCTICHUA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEX01 OT OJHOU (OPMBI 3amucu aApodeit
K gapyroi. IloHsTHE palMOHAIBHOIO 4YHUCIA, 3alUCh, CPaBHEHHUE, YNOPSIOYHBAHUE
paloHaJIbHBIX unced. ApupMeTHYEeCKHe IEUCTBUS C palMOHATbHBIMU YHCIAMHU.
Pemenue 3amay n3 peasibHON MPAKTUKHU HA YaCTH, HA APOOH.

CreneHb C HaTypaJbHBIM T[OKa3aTeleM: OMpefelieHue, mnpeodpa3oBaHUe
BBIPDAKCHHI HAa OCHOBE ONPEIEIECHUS, 3alKMCh OOApIIMX uHcen. [IpoueHTsl, 3amuch
NPOLEHTOB B BUJAE ApoOM M ApoOM B BUAE MPOLEHTOB. Tpu OCHOBHBIE 3a7auu
Ha IIPOLICHTHI, pEIEHUE 3a]1a4 U3 PEAIbHON PAKTUKH.

[IpuMeHeHNE TIPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIH HATypaJlbHBIX
YUCEN.

PeanbHble 3aBUCMMOCTH, B TOM UHKCIIE TIPsMasi 1 0OpaTHask IPONOPIUOHAILHOCTH.
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AJireOpanyecKkue BbIpaKeHHs

IlepeMeHHBIE, YUCIOBOE 3HAYECHUE BBIPAKECHUSI C IepeMeHHOU. [lomycTtrnmsble
3Ha4YCHUs nepeMeHHbIX. [IpencraBieHuEe 3aBUCMMOCTH MEXKIY BEIMYMHAMHU B BUJE
¢opmyibl. Beruncnenuss no ¢opmynam. IlpeobpazoBaHue OyKBEHHBIX BbIpaKEHU,
TOKJIECTBEHHO PAaBHbIE BBIPAXKEHHUS, IIpaBUiia MpeoOpa3oBaHUsl CyMM U IPOU3BEICHUH,
IpaBUJIa PACKPBITHUSI CKOOOK U MPUBEACHUS MTO00HBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MIOKa3aTEJIEM.

Opnounensl u MHOrowieHsl. CreneHb MHorousneHa. Ciio)keHHWe, BBIYHMTAHUE,
YMHOKEHHE MHOTOWICHOB. MPOpPMYJIbl COKPAILIEHHOIO YMHOKEHHS: KBaJpaT CyMMBI
M KBaapar paszHocTH. Popmyna pa3sHOCTH KBaapaToB. Pa3noxkeHue MHOTOWICHOB
Ha MHO>XUTEIIN.

YpaBHeHHs M HEPABEHCTBA

VYpaBHEeHHE, KOpEHb ypaBHEHUs, MpaBHiia NpeoO0pa3oBaHUs ypaBHEHMS,
PAaBHOCWJIBHOCTb YPAaBHEHUH.

JInHelHOe ypaBHEHHE C OJJTHOM IEPEMEHHON, YUCIIO KOPHEN JIMHEMHOTO YPAaBHEHUS,
pelIeHne JIMHEMHBIX YypaBHEHUW. (COCTABICHME YpPAaBHEHHW IO YCIOBHIO 3aJayu.
Pemenune TekCTOBBIX 3a/1a4 € MOMOILIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHME C JBYMs NEpeMEHHBIMH U ero rpaduk. Cucrema IBYyX
JMHENHBIX YPaBHEHUH C IByMs IIEpeMEHHbIMU. PelieHre cucteM ypaBHEHUH ClIOCOOOM
NOACTAaHOBKH. I [puMeps1 peneHnst TEKCTOBBIX 3a/1a4 € IIOMOLIBI0 CUCTEM YPABHEHHU.

DYyHKUNH

Koopaunara Touku Ha npsimoil. UncoBbie NpOMEKYTKH. PaccTosiHue Mexay 1ByMs
TOYKaMU KOOPJIMHATHOU IPSIMOM.

[IpssmoyronbHas cucrema koopaunat, ocu Ox u Oy. Abcrucca u opuHaTa TOYKU
Ha KOOpAMHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (popmynamu. UYteHue
rpadgukoB peanbHbIX 3aBucuMocTeil. [lonstue ¢pynkiuu. ['padux dynkmuu. CBoiicTBa
¢bynkmmii. Jlunelinas Qynkuus, ee rpaduk. I'paduk dynkmun y = |x|. ['paduueckoe
pELIECHNE JIMHEWHBIX YPABHEHUI M CUCTEM JIMHEWHBIX YPABHEHUM.

8 KUIIACC
Yucsia 1 BbIYUCIEHUS

KBagpartubliii kopeHs u3 uncina. [lonstue 00 uppanroHanbHOM uKciie. JleciTuuHbie
NPUONMKEHUST HppalMOHANBHBIX 4ucen. CBoicTBa apuMeTHYecKuX KBaJIpaTHBIX
KOpHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIIOBBIX BBIPAKCHUN 1 BHIYMCICHUSM.
JleCTBUTENBHBIC YHCIIA.

Crernens € 1ebIM TOKAa3aTeNieM U ee cBorcTBa. CTaHIapTHAS 3alUCh YHCIIA.

AJiredpanyecKkue BbIPaKeHUS
KBampaTHblii TpexusieH, pa3lioKeHHWE KBaJAPAaTHOTO TPEXWIEHAa HAa MHOXHUTEIH.
AnrebOpandeckas ipoOb. OCHOBHOE CBOMCTBO ayireOpanueckoit 1podu. CroxkeHue,
BBIYHTAHKE, YMHOXKEHUE, JIeTICHUE anreOpandeckux apooei. ParimonanbHbie BhIpaKeHUS
U UX NpeoOpa3oBaHue.
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YpaBHeHMs M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEW KBaJpaTHOTO ypaBHeHHUs. Teopema
Buera. Pemienne ypaBHEHUN, CBOASIIMXCS K JIMHEMHBIM U KBaapaTHbIM. [Ipocrerimme
JIPOOHO-pAllMOHAbHBIEC YPABHEHHUSI.

['paduaeckass wHTEpIIpeTanuss YpPaBHEHHWA C JABYMsI TMEPEMEHHBIMH H CHCTEM
JMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMHU. [ [puMephI pelieHrs CUCTEM HEJTMHEUHBIX
YPaBHEHHUI C IBYMS IEPEMEHHBIMHU.

Pelienne TeKCTOBBIX 3324 alNredOpaniyeckium CriocoOoM.

HucnoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OAHOM MepeMeHHOM. CUCTEMBI
JINHEWHBIX HEPABEHCTB C OJHOW NIEPEMEHHOM.

DYyHKIHUU

[Tonstre ¢ynkiuu. OOMacTh ompeAeieHUus] U MHOXKECTBO 3HAUCHUH (PYHKIIWH.
CrnocoObI 3aganus QyHKITHI.

I'paduk dpyukiuu. Urenue cBoicTB yHKIMU 110 ee rpaduky. [Ipumepsl rpadukos
GbyHKIHU, OTpaXkaronuX peaabHbIe MPOIECCHI.

OyHKIMH, ONTUCHIBAIOIINE MPSMYIO U 00paTHYIO POTOPIIMOHATIEHBIC 3aBUCUMOCTH,
ux rpaduky. Oyukuun y = x°, y = x°, y =Vx, y=|x|. ['paduueckoe peureHne ypaBHeHui
Y CHCTEM YPAaBHEHUMU.

9 KITIACC
Yuciia 1 BbIYUCICHUA

PanmonaneHpie 4YKcna, WppalMOHAIbHBIE YHCIA, KOHEYHbIE M OECKOHEUYHBIC
JeCSITUUHbIE TpoOH. MHOXKECTBO JAEHCTBUTEIBHBIX UNCEN, JEHCTBUTENbHBIE YUCIA KAK
OECKOHEUHbIE JAeCATUYHBbIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCE U KOOPIUHATHOU HPSIMOM.

CpaBHeHME IEHCTBUTENBHBIX YUCEN, apU(PMETUUECKUE JEUCTBUSI C JEHCTBUTEIBHBIMU
YU CIJIAMU.

Pasmepsl  00OBEKTOB  OKPYXKAIOLIETO  MHpA, JUIMTEIBHOCTH  IMPOLIECCOB
B OKPYXKaIOILEM MUDE.

[IpuOiM>keHHOE 3HAYEHHE BEJIIMYMHBI, TOYHOCTh MNpuONMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JImneriHoe ypaBHeHHE. PemieHue ypaBHEHHM, CBOJSAIIMXCS K JIMHEHHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOASIIMXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. IIpuMmepbl pelieHUsT ypaBHEHUW TPETbEU W YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemienne npoOHO-palMoOHAIBHBIX ypaBHEHHMU. PelleHre TEKCTOBBIX —3ajiad
anreOpanyecKuM METOJIOM.
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VYpaBHeHHe C JByMsl TMEpEeMEHHbIMU M ero rpaduk. Pemenue cuctem IByx
JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU. Pellienre cuctem IByX ypaBHEHHM, OHO
U3 KOTOPBIX JUHEHHOE, a Jpyroe — BTOpoil cremeHu. I'paduyeckas WHTepHpeTarus
CUCTEMBI YPABHEHUM C IByMS IIEPEMEHHBIMM.

Pemenne TekCTOBBIX 3a7a4 aIredpandeckum crocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. Pemenue cucrem
JTMHEHHBIX HEPABEHCTB C OJHOM mepemMeHHoi. KBanpaTHeie HepaBeHcTBA. ['paduaeckas
MHTEPIIPETALs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DYyHKIUHU
KBaaparnunas ¢pynkius, ee rpaduk u cBoiicTpa. [lapadona, KoopaAuHATHI BEPIITUHBI
napaboJibl, 0Cb CUMMETPHUH 1apadoJIbI.

I'paduxu  dyakumit: y = kx, y= kx+b, y = E, y=x3,y=x y=|x|,
pe
Y UX CBOMCTBA.

YucoBbIe MOCIEA0BATEIbHOCTH U IPOrPecCcUm

[loHsiTHE YMCITIOBOM  MOCJENOBATEIBHOCTH. 3aJaHHE  IOCJIEI0BATEIbHOCTH
pPEKyppeHTHOM opMyIoit u popMyoi n-ro dieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccuu. Dopmyibl n-ro  4ieHa
apu(pMeTUYECKON U reOMETPUUECKOIN MPOrpecCcHii, CyMMbI TIEPBBIX 71 UJICHOB.

N3ob6pakeHne uaeHOB apuMETHIECKON U T€OMETPUUECKON MPOrpeccuil ToukaMu
Ha KOOPJAMHATHON IUIOCKOCTH. JIMHEHHBIH M SKCHOHEHUUANbHBIA pocT. CloxkKHBIC
IIPOLICHTBL.

INPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbie pe3ysbTaThl OCBOCHHS MpPOrpaMMbl ydueOHOro Kypca «AmnreOpa»
K KOHIly 00y4eHusl B 7 KJ1acce.

Yucaa v BbIYUCICHUA

BbInonHsTh, coueTas yCTHbIE M TUCbMEHHBIE TPUEMBI, apumMeTrueckue AeicTBUs
C pallMOHAJIbHBIMH YHCIIAMU.

HaxonuTth 3HaueHus1 YUCIOBBIX BBIPAXKEHHM, TPUMEHSITh Pa3HOOOpa3HbIE CIIOCOObI
U MPUEMBbI BBIYUCICHUS 3HAUEHUHN JPOOHBIX BBIPAXKEHUH, CoAepKaUX OObIKHOBEHHbIE
U JICCATUYHBIC APOOH.

[lepexonute OT oOHOW (HOpPMBI 3amucH dYHCEN K JApyroi (mpeoOpa3oBHIBATH
JECATUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTU
B OECKOHEUYHYIO JICCATUIHYIO IPOOB).

CpaBHHBATh M yHIOPSIOYMBATH PALIMOHAJIBLHBIE YUCIA.

OKpyrisTh yucha.

BbINONMHATh NPUKUAKY M OLIEHKY pE3yJibTaTa BBIYMCIEHUW, OIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAXEHUN. BBINONHATH NEUCTBUS CO CTENEHSAMU C HaTypajJbHBIMHU
MOKA3aTENSIMHU.
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[IpuMeHATh TPU3HAKK JNEITMMOCTH, PA3JIOKCHHUE HA MHOXKHUTEIH HATYPAIbHBIX
YHCEIL.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIC 3a1a41, CBSI3aHHBIC C OTHOIIIEHUEM BEITUYHH,
MIPOMOPITUOHAIBHOCTRI0  BEJIMYWH, TPOIEHTAMU, HWHTEPIPETUPOBATh  PE3YJIbTaThI
pEIICHUS 3a/1a4 C YY€TOM OIPAaHMYCHUM, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBbIX
OOBEKTOB.

AuireOpanyecKkue BbIpaKeHUs

Hcnonp3oBaTh anreOpanvyeckyto TEPMHHOJIOTHIO U CHUMBOJIMKY, NPUMEHSTH €€
B IIPOLIECCE OCBOEHMSI Y4eOHOT0 MaTepuaia.

Haxomute 3HayeHHs OyKBEHHBIX BBIDOKEHHW TMpPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BoeinonHATe npeoOpa3oBaHUs LIEJIOTO0 BBIPAKEHUS B MHOIOWIEH IPUBEJICHUEM
NOJOOHBIX CIAaraéMbIX, pACKpPhITHEM CKOOOK.

BBINIONHATE YMHOKEHUE OJHOWICHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIecTBIATh Pa3IoKEHNE MHOTOWICHOB HA MHOXKUTEM C TIOMOLIBIO BBIHECCHMS
32 CKOOKM OOILEro MHOMHUTENs, TPYNINHUPOBKU ClIaraéMblX, HNPUMEHEHU (HOpMyII
COKPAILIEHHOI'O0 YMHOKEHHS.

[IpumensTh npeoOpa3oBaHUs MHOIOWIEHOB Ul pPEIICHUs pa3iMyYHbIX 3a/ad
13 MAaTEMaTUKHU, CMEXHBIX IIPEIMETOB, U3 PEaIbHON ITPAKTHKHU.

Hcnons3oBaTh  CBOWMCTBA  CTENEHEM C  HATYpPaJIbHBIMH  IIOKA3aTEISIMU
JUI Ipe00pa30BaHUs BBIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Perate JIMHEHBIE YPAaBHEHMS C OHON IIEPEMEHHON, IPUMEHSS IIpaBuila Iepexoaa
OT MCXOAHOTO YPaBHEHHsI K PaBHOCWIBHOMY eMy. lIpoBepsATsh, ABISIETCS JM YHCIIO
KOPHEM YpPaBHEHHS.

[IpumensTh Tpaduueckue METOAbl MPU PELICHUU JIMHEWHBIX YpPaBHEHMH M MX
CUCTEM.

[TonGupath npuMepsl ap YUCEN, SBISIOLUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JTUHEHMHOTO YpaBHEHHUS C JABYMS
MEPEMEHHBIMH, MOJB3YACh TPa(UKOM, TPUBOIUTH MPUMEPHI PEIICHHS YPABHEHHS.

Pemrars cuctemMbl IByX TMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBisATh U penaTth JJMHEMHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUMN
II0 YCJIOBUIO 3a7a4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadu
ITOJyYEHHBIN pE3yJIbTaT.

DOYyHKIUA

N300pakaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOLIUE 3aJIaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, HWHTEPBAJbl, 3alACHIBATH YHUCIOBBIC ITPOMEKYTKHU
Ha alredpanyecKoM s3bIKE.
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OTmeuath B KOOPAMHATHOM IJIOCKOCTH TOYKH T10 3a/IaHHBIM KOOPAMHATAM, CTPOUTD
rpaduku muHeHbIX QyHKIMiA. CTpouTth rpaduk QyHKIMU Y = |x|.

OnuckIBaTh C MOMOUIBI0 (DYHKIIUN M3BECTHBIE 3aBUCUMOCTH MEXK]y BEJIMUYUHAMM:
CKOPOCTb, BPEMsl, PACCTOSHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBLHOCTD,
BpeMsl, 00beM pabOTHI.

Haxonuthb 3HaueHre GyHKIMU 110 3HAYCHHUIO €€ apryMeHTa.

[Torumate rpaduyeckuii CHOCOO TPEACTABICHHWS W aHaIM3a WHOOpMAaIUH,
U3BJIEKaTh M WHTEPHPETUPOBATH HHGPOpMALMIO U3 TpadUKOB pPEANbHBIX IPOIECCOB
Y 3aBUCUMOCTEM.

[IpenmeTHble pe3yibTaThl OCBOEGHMS MPOrpaMMbl Y4EOHOro Kypca K KOHILY
oOyueHus B 8 kiacce.

Yucsa u BbIYHCIEHUS

Hcnonb30BaTh HavalIbHBIE MPEICTABICHUS O MHOXKECTBE JCUCTBUTEIIBHBIX UHCEI
JUTSl CpaBHEHMS, OKPYTJICHHS W BBIUYMCICHUH, M300pakaTh JACHCTBUTEIBHBIC YHCIA
TOYKaMH Ha KOOPJIMHATHOMN NPSIMOM.

[IpuMeHATh TOHSITHE apPU(PMETHYECKOTO KBagpaTHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, WCIOJB3yS TMPU HEOOXOIUMOCTH KaJIbKYJISITOP, BBIMOIHATH
MpeoOpa3oBaHUs BBIPAKECHUH, COJEpKAIIUX KBaJpaTHbIE KOPHU, MCIOJIb3ysl CBOMCTBA
KOpHEM.

Hcnonp30BaTh 3anucy OOJIBIIAX U MAJTBIX YHCET C MIOMOIIBIO JECATUIHBIX IPOOei
u crereHei yucna 10.

AJredpanyeckue BbIpaKeHUs

[IpuMEHATH MOHATHE CTETIEHH C IIEJIBIM TIOKA3aTeJIEM, BBIMOJIHATH MPE0Opa30BaHuUs
BBIPAXXEHUH, COAEPIKAINX CTETIEHHU C LEIBIM MOKA3aTENEM.

BBINONHATE  TOXKAECTBEHHbIE IPEOOPa30BaHUs  PALMOHAIBHBIX  BbIPAXKEHUN
Ha OCHOBE MPAaBUJI ICUCTBUI HaJ MHOTOYJIEHAMU U alIreOpandyecKuMu ApoOsIMHU.

PacknanpiBaTh KBaApaTHBIA TPEXUICH HA MHOKUATEIIH.

[IpumeHsTr TpeoOpa3oBaHMs BBIPAKEHUM JJIs PELIEHUS PA3JIMYHBIX 33734
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare JsMHENHBIE, KBaJpaTHBICE YPABHEHHS M PALMOHAIBHBIE YPaBHEHMS,
CBOJSILMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMs IIEPEMEHHBIMM.

[IpoBoauTh mMpoOCTENIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM
yucie C NPUMEHEHHEM TrpadUuecKuX MpPEeJCTaBICHUN (yCTaHABIUBATh, HMEET JIU
YpaBHEHUE WIH CUCTEMA YPABHEHUM PEIICHUs, €CJIN UMEET, TO CKOJIbKO, U ITPOYEe).

[lepexoauTh OT cIOBECHOW (OPMYIHPOBKH 3aJaud K €€ aJredpanyeckod Mojaenu
C IIOMOILIBIO COCTABIICHUS YPABHEHHSI WJIM CUCTEMBl YpaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IOJyYECHHBIN pE3yJIbTaT.
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[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIi CpPaBHEHUS, OLICHKH, pellaTh
JMHEHHbIE HEPABEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMbI, JaBaTh rpaduyecKyro
WJUTIOCTPALIMIO MHOXECTBA PEIIICHUIT HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DYyHKUMHU
[ToHnMaTh W UCHONB30BaTh (PYHKIUMOHAIBHBIC TIOHSATHS W S3BIK (TCPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEeHHS), OMNpPEIeNsATh 3HaueHWe (QYHKIUA [0 3HAYCHHIO
apryMeHTa, OIpeIeNIATh CBOWCTBA (PYHKIIUH 110 €€ TpaduKy.
Ctpouts rpaduku 37eMeHTapHBIX QYHKIUN BHUIA:
y=_,y=x% y= x3,y = V&, y = |x|, onuckIBaTh CBONCTBA YNCIOBOI DYHKIIHH
X

o ee rpaduky.

[IpeameTHBIE pE3yIbTAaThl OCBOEHHUS TMPOTPAMMBI Y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

Yucsa 1 BbIYHCIEHUS

CpaBHUBATh U yIOPSA0UYMUBAThH PALIMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

Beimonuare apudmernueckue NEUCTBUS C pPAMOHATBHBIMU UYHUCIIAMH, COYETas
YCTHBIE W TIMCHbMEHHBIE MPHUEMBI, BBINOJHATH BBIUUCICHUS C HWPPAlUOHAIBHBIMU
YHCIIaMU.

Haxonute 3HaueHUs CTENeHEW ¢ LEIbIMU IOKA3aTENsIMH U KOPHEH, BBIYMCISATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyryisiTh  EUCTBUTEIBHBIC YHWCIA, BBINOJIHATH MPUKUJKY pe3ylibTaTta
BBIUHCIICHU, OLICHKY YHCIJIOBBIX BBIPAXKEHU.

YpaBHeHHs M HEPABEHCTBA

Pemate yMHENHHBIE W KBaJpaTHbBIE YPAaBHEHMs, YPAaBHEHMS, CBOIALIMECS K HUM,
npocTeiiire ApoOHO-pallMOHAFHBIE YPaBHEHUS.

Pemars cucTeMbl IByX JIMHEHWHBIX YPABHEHUM C IBYMS NEPEMEHHBIMU U CHCTEMBI
JBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBIACTCS JINHEWHBIM.

Pemate TekcToBBIE 3a7aun anreOpandeckuM CIOcOOOM C MOMOIIBIO COCTABJIEHHUS
YPaBHEHUS WUJIM CUCTEMBI IBYX YPABHEHUHU C IBYMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIEAOBAHNS YPAaBHEHUN U CHUCTEM YPaBHEHHMH, B TOM
quclie C MPUMEHEHHEM TIpaduyecKux IpeicTaBiIeHU (ycTaHaBIMBaTb, UMEET JIU
YpaBHEHHUE WIN CUCTEMA YPABHEHUH PEIIECHUs, €CIIM UMEET, TO CKOJIBbKO, U IIPOYEE).

Pematp nuHeliHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh pelIeHHE
HEPABEHCTB Ha YMCJIOBOM IPSIMOM, 3alIMCHIBATh PEIIEHNE C IOMOIIBIO CHMBOJIOB.

Pemate crucTeMbl JMHEMHBIX HEPABEHCTB, CHCTEMBl HEPAaBEHCTB, BKIKOYAOLIUE
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaTh PELLICHUE CUCTEMbl HEPABEHCTB Ha YHMCIOBOU
MIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELIEHUH PA3IUYHBIX 3a/1a4.
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DYyHKUMHA
Pacno3naBate  (yHKIMM M3yuyeHHBIX BUAOB. [loka3piBaTh CXeMaTHYECKU
pacIiojIoKeHUE Ha KOOPJMHATHOM IIJIOCKOCTH TpadukoB ¢GyHKIUN Buaa: y = kX,

y=kx+b y= E, y=ax2+bx+c, y= x3, y= X y=|x| B 3aBucumocTH
pe

OT 3HaYeHUN KO’ (HULIMEHTOB, OIMCHIBATH CBOMCTBA (DYHKIUH.

Crpoutb M H300paKaTh CXEMATUYECKU TpaQUKU KBAIPATUYHBIX (PYHKIIMA,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIIUN MO UX Tpadukam.

PacrioznaBate kBagpatuuHyro (GYHKIUIO TI0 (OpMyne, TPUBOAUTH MPUMEPHI
KBaIpAaTUYHBIX (YHKLIMHA U3 peaibHOM XKU3HU, QU3UKU, TEOMETPUHU.

YucaoBble MOCIET0BATETHLHOCTH  TPOTPeCCHH

Pacro3naBaTh apuMETHYECKYI0O U TCOMETPHUSCKYIO MPOTPECCHH TIPHU Pa3HBIX
croco0ax 3aJaHusl.

BBITIONTHATE BRIYUCIICHUS C HCIIOIB30BaHHEM (POPMYJT N-TO YIeHa apu(PMETHISCKOM
U T€OMETPUYECKOM MTPOrpecCrii, CYMMbI IIEPBBIX N YICHOB.

N300pakaTh WICHBI OCIIEI0BATEIPHOCTH TOYKAMH Ha KOOPIUHATHON TIOCKOCTH.

Pemate 3amaun, cBsI3aHHBIE C YHCIIOBBIMU IIOCIENOBATEILHOCTSIMU, B TOM YHCIIE
3aJ1a41 M3 PeaaIbHOM KU3HH (C UCIOIb30BAHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOJIOIHIA).



OepepanbHas paboyas nporpamma | Marematuka. 5—9 kiaccol (0a30BbIi YpOBEHb)

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Hanmenosanue paznena |[Konudectso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH O0YYAIOIINXCSI
(Temnl) Kypca 4acoB colepKaHue
Yrcna v BEIYUCIIEHUS. 25 Ilonstue CucreMaTU3MpPOBATH M 000raIIATH 3HAHUSA
ParnmonanbHble yncia pPalMOHAJIBHOTO YUCIa. | 00 OOBIKHOBEHHBIX M JICCITUYHBIX IPOOSIX.
Apubmerndeckue CpaBHUBATB M YNIOPSIA0YMBATH APO0OH, TPeoOPa30BhIBAs
JICUCTBUA MIPU HEOOXOUMOCTHU JIECITUYHBIC IPOOU B OOBIKHOBEHHEIE,

C palMOHaJIbHBIMU
yucnamu. CpaBHEHUE,
YIOPSA0UYNBAHUE
palMOHABHBIX YUCEI.
Crenenb

C HaTypajabHbIM
MOKA3aTeJIEM.
Penrenne oCHOBHBIX
3aj1a4 Ha Apoou,
MIPOLICHTHI

13 peajbHOU
MPaKTUKH.

[Ipu3Haku 1eIMMOCTH,
paziioKeHus

Ha MHOXKUTEJIU
HaTypaJIbHBIX YHCEIL.
PeanbHbie

OOBIKHOBEHHBIE B JECSITUUHBIE, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOPa3HbIE CIIOCOOBI U IPHEMbI
BbIYMCJICHUS 3HAYCHUI JPOOHBIX BbIPAKeHUH,

CoJiep KaIluX OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH:
3aMEHATh IPU HEOOXOIUMOCTH JECATHUHYIO IpO0Ob
OOBIKHOBEHHON M OOBIKHOBEHHYIO €CATUYHOM, MTPUBOAUTD
BBIpaXEHHE K popMe, HauboJiee y100HOM 1Sl BRIUUCIIEHUH,
npeoOpa3oBbIBaTh APOOHBIE BHIPAXKEHHUS HA YMHOXKEHUE

U JIeJICHUE AECSITUYHBIX Ipo0el K JeHCTBUM C 1eJIbIMU
YHUCIIAMU.

IIpuBOAUTH YHCIOBBIC H OYKBEHHBIE IPUMEPBbI CTEIICHU
C HaTypaJIbHBIM [TOKa3aTeseM, OObIACHAS 3HAUCHUS
OCHOBAHMSI CTENEHU U MOKa3aTessl CTENeH!, HAXOAUTh
3HAYEHHUs CTENEeHEN BUaa a” (a — m000€e paloHaIbHOE
YUCJIO0, 1 — HATYPAJIbHOE YHUCIIO).

IoHuMAaTBL CMBICIT 3aMKCH OOJIBIIUX YUCEN C TOMOIIbIO
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3aBucuMocTH. [ Ipsimas
u oOpaTHas
PONOPIIMOHATIEHOCTH

JECSITUUHBIX Ipo0eil u cTenene uncna 10, npuMeHATH 1X
B PEAIbHBIX CUTYaLIHSX.

IIpuMeHATH NPU3HAKY AEITUMOCTH, PA3JIOKEHUS HA
MHO>KUTENIA HaTyPAJIbHBIX YUCEN.

Pemathb 3a1a4u Ha 4aCTH, IPOLIEHTHI, TPONOPLINH,

Ha HaxoXkjAeHue ApoOu (IIPOoIeHTa) OT BEIMUYUHBI U
BEJIMYUHBI 1O €€ Jpoou (MPOIIeHTY ), ApoOu (TIPOLIeHTA),
KOTOPBIA COCTABIIAET OJIHA BEIIMYMHA OT APYTOH.
IIpuBoauTH, pa3dMpaTh, OEHNBATH PA3TUYHBIC PEIICHMUS,
3aMUCH PELIEHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSICHATD, ONIUPASICh HA ONPEEICHHUS,
IPsIMO MIPOMOPLUUOHANIBHBIE U 00PaTHO MPONOPIUOHATIbHBIE
3aBUCUMOCTH MEX/y BEIMYMHAMU; IPUBOJAMTH NPUMeEPBbI
ATUX 3aBUCUMOCTEN U3 peabHOr0 MUpA, U3 IPYTUX YYEOHBIX
IIPEIMETOB.

PemaThb npakTHKO-OpUEHTUPOBAHHBIE 3a]]a4H Ha IpoOu,
MPOLICHTHI, MPSAMYIO U OOPATHYIO MPONOPLUHUOHATBHOCTH,
IIPOIIOPLIUN

Anredpanueckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAYKEHUS.
[TepemenHbIE.
Jomyctumele
3HAYEHUS
IIEPEMEHHBIX.
DOpMyIIBL.
[TpeoGpazoBanue

OBaagers anredpanyeckoi TEPMUHOJIOTUEN U CHUMBOJIMKOM,
NPUMEHATH €€ B MPOIIECCE OCBOCHUS yueOHOro MaTepHara.
HaxomnTh 3HaueHNs OYKBEHHBIX BBIPAKEHUN MPH 33]TaHHBIX
3HaYEHUSIX OYKB; BBINOJIHATH BBIYMCIECHUS IO (DOPMYJIaM.
BbinoyHATL npeoOpa3oBaHus LIEIOTO BbIPAXKEHUS

B MHOT'OYJICH NMPUBEACHUEM MOJOOHBIX CIaraeMbiXx,
PaCKpBITHUEM CKOOOK.

BbINOJIHATH YMHOKEHUE OJJHOWIEHA HA MHOTOUJIEH
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OyYKBEHHBIX
BBIPAKECHH,
pacKpBITHE CKOOOK
¥l IPUBEJICHUE

HO,Z[O6HI>IX cJ1aracMablix.

CBoiicTBa cTCIICHU
C HaTypaJIbHbIM
MoKa3aTelieM.
MHOro4JIeHbI.
Cnoxenne,
BBIUMTAHHE,
YMHOXEHHE
MHOTOYJICHOB.
DopMyibl
COKpAILIEHHOTO
YMHOEHHSL.
Paznoxxenue
MHOT'OYJICHOB
Ha MHO>KUTEIN

¥ MHOTOWICHA HA MHOTOWICH, MPUMEHATHb (OPMYIIbI
KBaJ[paTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcymecTBAATH Pa3I0kKEHNE MHOTOYJIEHOB HA MHOKUTEIIN
MyTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOKHUTES,
npuMeHeHus HOPMYJITbI pa3HOCTU KBAAPATOB, HOPMYI
COKpPAIIEHHOT'0 YMHOKEHHSI.

IMpumeHsaTH TpeoOpa3z0BaHNE MHOTOUJICHOB JIJIsl PEIICHUS
Pa3JIMYHBIX 33J1a4 U3 MaTEMATHUKH, CMEKHBIX MPEJIMETOB,
W3 PEaJbHOU MPAKTHKH.

3HAKOMHUTBHCS C HCTOPHEi pa3BUTHS MATEMATHKU

YpaBHEHUs U HEPABEHCTBA

20

YpaBHeHue, paBuiIa
npeoOpa3oBaHUs
YpaBHEHHS,
PaBHOCUIIBHOCTh
YpaBHEHUM.
JInnerHoe ypaBHEHUE
C OJHOW MIEPEMEHHOM,

Pemiarsp iMHEiHOE ypaBHEHUE C OHOM IIEPEMEHHOM,
NPUMEHss PABWJIA [IEPEX0/1a OT UCXOAHOTO YPABHEHUS

K PaBHOCUJIBHOMY eMy 0o0Jiee MPOCTOrO BUIA.

IIpoBepATH, ABIAETCS JIM KOHKPETHOE YUCIIO KOPHEM
YpaBHEHHS.

IHoa0upaTs NpuMepPsHI Map YUCEN, ABISIOMIUXCA PEIICHUEM
JIMHEMHOTO YPAaBHEHHUS C IByMS IEPEMEHHBIMU.
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PELICHUE TUHEUHBIX
ypaBHeHUM. Pemienue
3a7a4 C MOMOILBIO
YPaBHEHHUM.

JIuneliHO€E ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €0
rpaduk. Cuctema 1Byx
JIMHEWHBIX YPABHEHUMN
C AByMs

CTpouTh B KOOPAMHATHOMN MJIOCKOCTH rpaduK JUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSICh TPa(UKOM,
NPUBOAMTH IPUMEPbI PELICHUS YPABHEHUS.

HaxoauTthb perenre CUCTEMBI IBYX JUHEUHBIX YPABHEHUN
C ABYMsI IEPEMEHHBIMU.

CocTaBiTh U pelIaTh YPAaBHEHUE UJIU CUCTEMY
YPaBHEHMH I10 YCIOBUIO 331441, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U IOJTYyYECHHBIN
pe3yJibTar

NIEPEMEHHBIMU
Koopaunate! u rpaduky. 24 Koopaunara Toukn N300paxkaTh Ha KOOPAMHATHOM NMPSMON TOUKH,
OyHKIMN Ha OpsMou. UKUCIIOBbIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOpAUHATAM, JIY4YH, OTPE3KH,
IIPOMEXKYTKH. MHTEPBAJIbI; 3aMCHIBATh UX HA aJIreOpanvyecKoM SI3bIKE.

Paccrosnue mexny
JBYMSI TOUKaMU
KOOPJAMHATHOU
IIPSMOM.
[IpsamoyrosbHas
CUCTEMa KOOPAUHAT
Ha TJIOCKOCTH.
[Tpumeps! rpaduKoB,
3a/IaHHBIX
dbopmynamu.
Urenue rpadguxon

OTMeyaTh B KOOPAUHATHOM IVIOCKOCTH TOUYKH

0 33JJaHHBIM KOOPAMHATAM; CTPOUTH IPAPUKUA HECTOAKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (hOpMYJIaMH, B TOM YHCIIE

C MMOMOIIBIO IIU(POBBIX JTAOOPATOPHIA.

IIpuMeHATH, U3y4aTh NMPEeUMYIECTBA,
HHTEPNPETHPOBATH IpaduuecKkuii crocod npeacTaBIeHus
U aHaIM3a pa3HOoOOpa3HOM )KMU3HEHHON HH(POPMALIMH.
OcBauBaTh MOHATHE PYHKIINH, OBJIAI€BATh
(GYyHKIHOHATIBHON TEPMUHOJIOTHEH.

Pacno3naBartp 1MHENHYIO QyHKIMIO y = kx + b,
ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI
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peaTbHbIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMH.
['paduk pyHKIIUH.
CBoiicTBa (QyHKIIHIA.
Jluneiinas GyHKITHS.

kod(hpurmeHToB k u b.

Crpouts rpadpukm iuHeitHo GyHKIMK, QyHKIUN y = | X|.
Hcnoab3oBaTh HUPPOBBIE pecypebl 11 IOCTPOCHUS
rpaduKoB GYHKIIUN U U3YUEHHS X CBOMCTB.

IIpuBoauTH NpUMeEPHI TNHENHBIX 3aBUCUMOCTEN

B pEaJbHBIX Npolieccax U SIBJICHUAX

YACOB I1O ITPOI' PAMME

[TocTpoenue rpaduka
JUHEHHON (YHKIUH.
['paduk GpyHkium
y =Ix
[ToBTOpeHue u 06001IeHIE 6 [ToBTOpEeHUEe Bb10upaTh, NPUMEHATH OLEHUBATH CIIOCOOBI CPAaBHEHUS
OCHOBHBIX IOHATUH qucell, BRIYUCICHUH, MpeoOpa30BaHUil BEIPaKEHUH,
¥ METOJIOB Kypca pelIeHs] YpaBHEHHI.
7 knacca, 000011eHe OcymecTBJIAThE CAMOKOHTPOJIb BBIIIOIHAEMBIX ICHCTBUN
3HAHUU Y CaMOIIPOBEPKY PE3yJIbTaTa BIYUCICHUM,
npeoOpa3oBaHUM, TOCTPOCHUH.
Pemiath 3aga4M U3 pealbHON KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHMA JUUIS peLIEHUs 3a1a4 U3 JPYruxX
IIPEIMETOB.
PemaTe TeKcTOBBIC 321a4H, CDABHMBATh, BLIOUPATh
CIoCo0bI pEIICHUS 3aa4n
OBILEE KOJIMYECTBO 102
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8 KUIACC
Haumenosanue paznena |KonudecTtso OcHoBHOE OcCHOBHBIE BUJIBI ACSTEIBHOCTH O0YYarOIINXCSI
(TemnI) Kypca 4acoB coJiepKaHue
Uucna 1 BEIYHACIICHMUS. 15 KBagpaTHbIil KOpEeHb ®opMyIHPOBATH ONpPeAe/IeHHe KBaIJPaTHOIO KOPHS

KBanpaTHbie KOpHU

n3 yncia. [lonsarue
00 UppaIoHaATbHOM
yucne. JlecaTuaneie
PUOJIIKEHUS
UPPALMOHATIEHBIX
YHCEl.
JlenCTBUTENBHBIE
yucia. CpaBHEHHE
JIECTBUTEIBHBIX
YHCEII.

YpaBHeHuE BUaa

x? = a.

CaolicTBa
apru(pMeTHIECKUX

KBa/IPAaTHBIX KOPHEH.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKECHU,
coJiepKaIux
KBaIpaTHBIC KOPHU

U3 4rcia, apu(pMEeTHIeCKOro KBa[paTHOTO KOPHS.
IIpuMeHATH Onepannio U3BJICUEHUS KBAIPATHOTO KOPHS
U3 YKCJIa, UCTOJIB3YS ITPU HEOOXOIUMOCTH KAJIbKYJIATOP.
OueHnBaTh KBAIPATHBIE KOPHH LIEIBIMU YUCIIAMU U
JECATUYHBIMU IPOOSMH.

CpaBHUBATB U YIOPSA0YMBATH PALIMOHAIbHBIC

Y UPPALIMOHAJIBHBIE YUCIIA, 3aITUCAHHBIE C TOMOUIBIO
KBaJpPaTHBIX KOPHEW.

HMcciieoBaTh yPaBHEHUE X° = @, HAXOAUTH TOYHEIE

Y IpUOJIMKEHHbIE KOpHU Tpu a > 0.

HccaenoBatb CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOAS
YU CJIOBBIE SKCIIEPUMEHTHI C UCMOJIb30BAHUEM KaJIbKYJISITOPA
(koMIIBIOTEpA).

Jloka3bIBaTh CBOIiCTBA apu(METUUECCKUX KBAAPATHBIX
KOpHEH; MpUMEHSTh UX JUIsl IpeoOpa3oBaHus BEIPAKEHUN.
BeinoHATH Ipeo0pa3oBaHMs BbIPAKEHUMN, COAECPKALIIX
KBaJpaTHbIE KOPHHU.

Boipa:kaTh nepeMeHHbIE U3 TCOMETPUICCKUX U (PUZUIECKUX
bopmy.

Bpruncasitb 3Ha4eHUA BBIPAXKCHUM, COAEPKALLINX
KBaJIpaTHbIE KOPHU, UCTIOJIB3YS TPU HEOOXOIUMOCTH
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KAJIBKYJISITOP.

Hcnoan3oBaTh B XOJ€ pellICHU 3a/1a4 JIEMEHTapHbIE
MIPEJCTABIICHHS, CBSI3aHHBIE C TPUOIMKEHHBIMU 3HAYCHUSIMH
BEJIMYKH.

3HAKOMHUTBCS € HICTOPHE pa3BUTUS MAaTEMATUKU

Uuca v BEIYUCIECHUS. CreneHsb ¢ 1eNbIM ®opmMyIMpPOBaTh ONpe/iesIeHre CTEIIEHH C LEIbIM
CrerneHb ¢ LETbIM IIOKa3aTeIIEM. ITOKA3aTEIIEM.
IIOKa3aTeseM CranpgapTHas 3a1KcCh IIpeacTraBiasiTh 3anMCh OOJIBIINX U MAJIbIX YUCEN
YHUCIIa. B CTaHJApPTHOM BHJIE.
Pa3mepsl 06beKTOB CpaBHMBATB YKCIIa U BEJIMYHHBI, 3aIIUCAHHBIC
OKPYXaroLEero Mupa C Ucroib30BaHueM crenenu 10.
(OT BeMEHTapHBIX Hcnoab3oBaTh 3a11MCh YUCEN B CTAHAAPTHOM BHJIE
YaCTHII U1 BBIPQKEHUS pa3MEpPOB 0OBEKTOB, JJINTEIBHOCTH
710 KOCMUYECKUX IIPOLIECCOB B OKPYKAIOLIEM MUDE.
00BEKTOB), DopMyJIHPOBATh, 3ANIMCHIBATH B CHMBOJINYECKOH popMme
JUINTEIBHOCTD Y WJUIIOCTPUPOBATH NPUMEPAMU CBOICTBA CTEIIEHU
IIPOLIECCOB C LEJIBIM MOKA3aTENEM.
B OKpyxaromeM mupe. | IIpuMeHsATH cBoiicTBa cTeNeHU AJi1 TPeoOpa3oBaHus
CBolicTBa CTENEHU BBIPAKEHUM, COJIEPXKALLUX CTEIEHHU C LEJIbIM TOKA3aTeJIEM.
C LICJIBIM TOKa3aTesieM | BBINOJHATH AedCTBUSA C YMCIIaAMU, 3alIUCAHHBIMU
B CTaHJIaPTHOM BHJI€ (YMHOXXEHHE, JIETICHHE, BO3BEICHHE
B CTEIICHB)
Anredpanueckue KBagparusii Pacno3HaBaTh KBaapaTHBIA TPEXWIEH,
BbIpakeHUsl. KBagpaTHbIN TPEXUJIEH. YCTaHaBJIMBATh BO3MOKHOCTb €T0 Pa3JI0KEHHUS
TPEXWICH Pasnoxxenne Ha MHO>XUTEIIN.
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KBaJIpaTHOTO
TpeX4JIeHa
Ha MHOXXUTENN

PackiagbiBaTh HAa MHOKUTEJIM KBAIPATHBIN TPEXUJICH
C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPKEHUSI.
AnreOpanyeckas 1poOb

15

Anrebpanueckas
TpOOb.
Jonyctumsle
3HAYCHUS
MIEPEMEHHBIX,
BXOJISATIUX

B anreOpandeckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpailieHue
JpoOeH.
Crnoxenue,
BBIYUTAHNE,
YMHOKEHHUE

U JICJICHUE
anreOpanvyecKkux
TpOOeH.
[IpeobpazoBanue
BBIPAKCHU,
coJIeprKaIux
anredpanveckue
Ipoou

3anuceIBaTh AJIreOpanyecKre BhIpaKEHUS.

Haxoauth 06:1acTh onpeieneHus paiuoHaIbHOTO
BBIPAYKEHUS.

BbINOJIHATH YKCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHUE APOOU, B TOM YHUCIIE C TOMOLIBIO KAIbKYJISATOPA.
®opMyIMPOBaTH OCHOBHOE CBOMCTBO aJIreOpanyecKon
ApoOU U MPUMEHATH €ro JJis IpeoOpa3oBaHus JpOOeEH.
BbINoJHATS 1eiicTBUA ¢ aIredpanyecKuMu ApoOsMHU.
IIpuMeHsATH peodpa3oBaHMs BEIPAKECHUM IS PEILICHUS
3a11a4.

Boipaxath nepeMeHHble 13 GopMyIl (PU3HUECKUX,
r€OMETPUUYECKUX, ONUCHIBAIOIINX OBITOBBIE CUTYaLlUH )
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YpaBHEHUS U HEPABEHCTBA. 15 KBanparnoe Pacno3HaBaTthb KBaJpaTHbIC YPABHEHUS.

KBanpaTHble ypaBHEHHs ypaBHeHue. Henmonnoe | 3amuchiBaTh (OpMyJsTy KOpHEN KBaAPATHOIO YPaBHEHUS;
KBaJIpaTHOE pelmiaTs KBaJApaTHbIe YPABHEHMS — [10JIHBIE U HETIOJIHBIE.
ypaBHeHue. opmyna IIpoBoauTs nMpocreimue UccjieJ0BAHU KBAIPATHBIX
KOpPHEH KBaJpaTHOIO YpaBHEHUM.
ypaBHeHus. Teopema Pemiars ypaBHeHHs, CBOISIIMECS K KBAJAPATHBIM,
Buera. C TOMOIIIBIO MPEe0Opa30BaAHUIN U 3aMEHOM IEPEMEHHOM.
Pemrenue ypaBuenuni, Habaronath 1 aHAIM3MPOBATH CBSA3b MEXKIY KOPHSIMHU
CBOJIAILINAXCSA 1 Ko3(pduiireHTaMu KBaJpaTHOTO YpaBHEHHS.
K KBaJIPAaTHBIM. ®opmympoBaTth TeopeMy Buera, a Takxke 0OpaTHYIO -
[Ipocreiinme [poOHO- | TeopeMy, IPUMEHATh 3T TEOPEMBI JJI PELICHUS 3a1a4.
palroHaIbHBIE PemiaTh TekCcTOBBIE 3aJaUM AIT€OPaNYECKUM CIIOCOOOM:
YPaBHEHUS. NEPEXOJIUTh OT CIOBECHON (POPMYIUPOBKH YCIOBUS 3a7a4n
Pemenue TeKCTOBBIX K anreOpandeckoi MoAeu MyTeM COCTaBJICHUS YPaBHEHNUS,
3a/a4 C MOMOILBIO pelaTh COCTaBICHHOE YPaBHEHUE; NHTEPIIPETUPOBATH
KBaJPATHBIX pe3ynbTar.
YpaBHEHUI 3HAKOMHUTBCS C MICTOPHEN Pa3BUTHS aIreOpbl

YpaBHEHUS U HEPABEHCTBA. 13 JInnenHOE ypaBHEHUE Pacno3HaBaTh TMHENHbBIE YPABHEHHUS C IBYMsI

Cucrembl ypaBHEHUI C AByMs IIEPEMEHHBIMHU.

IIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelIeHNs] YpaBHEHUN
B LIEJIBIX YHCJIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPaBHECHUHN
C AByMs

Crpourb rpaduKky TMHEHHBIX YPaBHEHUH, B TOM YHCIIE
HCNOJIb3YS HU(PPOBHIE PECYPChI.

Paziuyars napajuienbHbIE U IEPECEKAIOIIUECS IPSIMBbIE
10 UX YPaBHEHUSIM.

Pemarb cucTembl IBYX JIMHEUHBIX YPABHEHUM C IBYMS

IIEPEMEHHBIMU MIOJICTAHOBKOU U CIIOKEHUEM.

Pemars npocrenime CuCTeMbl, B KOTOPBIX OJHO
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NIEPEMEHHBIMHU.
[Tpumepsl pemenus
CHCTEM HEJIMHEUHBIX
YpaBHEHUU

C AByMs
[IEPEMEHHBIMU.
['padpuueckas
VHTEPIIPETALUS
YpaBHECHUS

C IBYMS
NIEPEMEHHBIMU

Y CUCTEM JIMHEUHBIX
YPaBHEHUN C JIByMS
MIEPEMEHHBIMHU.
Pemenne TekCcToOBBIX
3a/1a4 C MOMOILBIO
CHUCTEM ypaBHECHUH

W3 YPABHEHUH HE ABJISACTCS JIMHEUHBIM.

IIpuBoauTh rpa)MuecKyr0 HHTEPIPETALMIO PELICHNUS
YPaBHEHMS C IBYMs IEPEMEHHBIMU U CUCTEM YPABHECHUM
C ABYMS IIEPEMEHHBIMU.

Pemath TekcTOBBIE 3a1aUM AJIre0OpandecKrM ClIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencraa

12

Hucnoseie
HEPABEHCTBA U X
CBOMCTBA.
HepagencTso ¢ ogHOM
IIEPEMEHHOM.
JIunerinbie
HEPABEHCTBA C OJJHOMN
IIEPEMEHHOU U UX
petienue. CucTemsl

DopMyJIHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOU MPSIMOU, JOKA3bIBATH
anreOpanvecKu.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJIE PEILICHUS 3a1a4.
PemiaThb nuHeEliHbIE HEPABEHCTBA C OJHOM ITEPEMEHHOM,
M300pakaTh perieHne HepaBeHCTBA HA YUCIOBOM MPSIMOM.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, M300paXKaTh
pEILICHUE CUCTEMBI HEPABEHCTB HA YUCJIIOBOM IIPSMOM
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JIMHENHBIX HEPABEHCTB
C OJTHOU ITEPEMEHHON
U UX pELICHHUE.
N3o6pakenue
pelIeHus JIMHEHHOTO
HEPABEHCTBA U UX
CHCTEM Ha YUCIIOBON
IIPSIMOU

OyHKIMU.
OCHOBHBIE TOHATHUS

[lonsTre GpyHKIMM.
OGnacTb onpeieeHus
Y MHO>KECTBO
3HaYEHUHN QYHKINH.
CrniocoOsl 3a1aHUS
GyHKIMMA.

I'paduk QyHkumu.
CaoiicTBa (hyHKIIUH,
UX 0TOOpakeHue

Ha rpaduke

Hcnoab3oBaTh GyHKIIMOHATIBHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

BoruucjaaTs 3HaueHnst GyHKIIHMI, 3aTaHHBIX

dbopmynamu (mMpu HEOOXOIUMOCTH UCTIOIB30BATh
KJIBKYJIATODP); COCTABJATH TA0JINLbI 3HAYeHHMI

byHKIMH.

CTpouTthb mo TouKkaMm rpapuku QyHKIHA.

OnucbiBaTh cBOIiCTBAa PYHKIINN HA OCHOBE €€
rpaduyecKoro npeacTaBIeHusI.

Hcnonb3oBaTh GyHKIIMOHATIBHYIO TEPMHUHOJIOTHIO

U CHMBOJIMKY.

HccnenoBarh npuMepsl rpadMKOB, OTPAXKAIOUINX pealbHbIE
IIPOLIECCHI U SIBJICHUS.

IIpuBoAUTH NPUMeEPBI ITPOLECCOB U SIBICHUN C 3aJaHHBIMU
CBOMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHbIE IPOrPAMMBI

JUIsl IOCTPOEHUs TpauKOB (PyHKUNN U N3yUEHUs

UX CBOMCTB
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QyHKIWUH. 9 UreHue 1 OCTPOECHUE Haxoauth ¢ nomoubio rpadpuka GyHKIUNA 3HAYCHUE OJTHOM
UuncnoBsle pyHKINN rpadukoB QyHKIIMIA. U3 pacCMAaTPUBAEMBIX BEJIMUYUH 110 3HAYEHUIO IPYTOil.
[Tpumeps! rpadukos B HecnoxkHbIX ciydasx BbIpaxkaTh (OPMYJI0H 3aBUCUMOCTD
(GyHKLUH, MEX]ly BETMUMHAMHU.
OTpaXKaroIINX OnuceiBaTh XapakTep U3MEHEHUS OJJHOW BEITMUNHBI
peaJIbHbIE MPOLIECCHI. B 3aBUCUMOCTH OT U3MEHEHHUS IPYTOM.
OyHKIMH, Pacno3naBath Bubl H3y4aeMbIX (PYHKIIUIL.
OINMCHIBAOIINE IHoka3bIBaTh CXeMaTHYECKH [10JI0KEHNUE HA KOOPIMHATHON
NpsIMYI0 U OOpaTHYIO IJI0CKOCTH rpaduKoB QYHKLIMM BUaa: y = x%,y = x°,
POIOPLUUOHAIIBHBIE y=vx, y = |x|.
3aBUCHMOCTH, UX Hcnoab3oBaTh PyHKIMOHATBLHO-TPadUIECKHE
rpapukm. NpeACTABJICHUS Uil PELICHUS U UCCIIEI0BAHUS YPABHEHUN
I'padux pyHkimn Y CUCTEM YpaBHEHHMIA.
y=x. IIpuMeHATH HU(PPOBBIE PeCyPCHI ISl TOCTPOCHUS
DyHKIIHT rpadukoB QpyHKIUN
y=x,y=x,
y=vx,y=|x|;
rpaduaeckoe
pEIICHUE YPaBHEHU
Y CUCTEM ypaBHEHUM
[ToBTOpEeHUE U 0000ICHHE 6 [ToBTOpEeHue Bri0MpaTh, IPUMEHATH, OLEHUBATH CIIOCOOBI CPABHEHUS
OCHOBHBIX [TOHSTH YKCeJl, BRIUUCIEHUH, TPeoOpa30BaHU BEIPAXKEHUM, pELICHUS

¥ METOJIOB KYPCOB
7 1 8 KJIaCCOB,
0000111eHE 3HAHUNA

YPaBHEHUH.
OcyuecTBJIATH CAMOKOHTPOJIb BBITOJIHAEMBbIX JCHCTBUI
¥ CaMOTIPOBEPKY Pe3yJIbTaTa BEIYUCICHUN, TPEOOpa30BaHNUM,
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ITOCTPOEHUN.

Pemrars 3a1a4u U3 peajibHOM KU3HHU, IPUMEHATDH
MAaTEMATUYECKUE 3HAHUSA JJIs1 PELICHHUS 3a]1a4 U3 IPYTUX
MIPEAMETOB.

Pemarts TekcTOBBIE 321a4M, CPDABHUBATH, BLIOMPATH
CIoOCo0bI PEIICHUS 3a/1a4n

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC
HaumenoBanue paznena  |KonuuectBo OcHoBHOE OcHOBHBIE BU/JIbI JEATEIBHOCTH O0YYAIOIIUXCS
(Tembl) Kypca 4acoB coAepKaHue
Uucna u BBIYUCIEHUS. 9 Paunonanbueie uncna, | Pa3BuBaTh nmpeacTaBjeHHMs O YUCIaX: OT MHOXKECTBA
JleficTBUTEBHBIC YKCIIA UppalOHAIIbHBIE HaTypaJbHBIX YKCEJN JO MHOXKECTBA JEHCTBUTEIBHBIX YUCE.

YHCJIa, KOHCYHBIS
1 OECKOHEUHbBIC
JECATUYHBIC TPOOH.
MHO%€eCTBO
JIEMCTBUTEIILHBIX
YHCelT,
JIEUCTBUTEIBHBIC
YHCJIa KaK
OeCKOHEYHEIE
JECATUIHBIC POOH.
B3aumHo o1HO3HAUYHOE
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JIEUCTBUTEIbHBIX
YHCEeJI 1 MHOXKECTBOM
TOYEK KOOPAMHATHOMN
MIPSIMOM.

CpaBHeHue
JICUCTBUTEIILHBIX YHCETI,
apudmeTnueckue

O3HAKOMUTBCA C BO3MOXHOCTbIO MPEICTaBICHUS
JIEUCTBUTEIHLHOIO YHCJIa KaK OECKOHEUHOU JIECATUYHON
JTpoOU, MPUMEHSITh JECATUYHBIC TTPUOTKCHUS
palMOHATIBHBIX U UPPALIMOHATIBLHBIX YHCEJL.
HN300paxkaTh 1€CTBUTEIbLHBIC YMCIIA TOUKAMHU
KOOPANHATHOM IPSMOM.

3anuceiBaTh, CPABHUBATH U YIIOPAI0YUBATH
JIEVCTBUTEIIbHBIC YUCIIA.

BbInoJHATH, cOueTast yCTHBIE U TUCbMEHHBIC [TPUEMBI,
apudMeTnyecKue 1efiCTBUS C pAIMOHAIBHBIMU YUCIIAMU;
HAXOUThb 3HAYCHHUS CTEIICHEN C IEJIBIMU ITOKA3aTEIISIMU
Y KOPHEW; BBIYMUCJIATH 3HAUEHUS YHCIIOBBIX BBIPAKCHUM.
I[Hosyunrs npeacraBjaeHue 0 3HAUUMOCTH
JIEVCTBUTENBHBIX YUCEI B MPAKTUYECKOU IEATEIbHOCTH
YeJIoBeKa.

AHAJIU3MPOBATH U [1€J1aTh BBIBO/bI O TOYHOCTH
NPUOIMKEHUS ICHCTBUTEIIBHOTO YUCTIA PU PEIICHUN
3ajad4.

OKpyIJIATh JEUCTBUTEIIBHBIE YUCIIA, BBINOJIHATH
NPUKHAKY PE3YJIbTaTa BEIYMCICHU, OLEHKY 3HAYCHUM
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JIEUCTBUS

C ICUCTBUTEIbHBIMU
YHCJIAMU.
[Tpubnmxennoe
3HA4YCHHUE BEITUNYHHEI,
TOYHOCTD
PUOITKECHHUSL.
Okpyrienue yucesn.
[Ipukuaka u oueHka

YU CJIOBBIX BBIPAXKECHUU.
3HAKOMHUTBHCS C MCTOPHUEH PAa3BUTUS MAaTEMATUKH

pEe3ynbTaTOB
BBIUHCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypaBHenue. | OcBaMBaTh, 3alIOMMHATH M IPUMEHATH rpaduyeckue
YpaBHEHHUS C OJTHON Pemenue ypaBHenui, MeTO/AbI IPU PEIICHUN YPABHEHUM, HEPABEHCTB U UX
IEPEMEHHOU CBOSAIIMXCSA CUCTEM.
K JIMHEHHBIM. Pacno3naBath 1ebie U IpOOHBIE YpaBHEHUS.
KBagparnoe Pemiathb JiMHelHbIE U KBA/IPaTHbIC YPABHEHMUH,
ypaBHeHUE. Pemenne ypaBHEHUs, CBOJISLINECS K HUM, TPOCTEHIIINE APOOHO-
YpaBHEHUH, paLMOHAJIbHBIE YPABHEHUS.
CBOASAIIMXCSA IIpennaraTs BO3MOXHBIE CIIOCOOBI PEILICHHUS TEKCTOBBIX
K KBA/IPATHBIM. 3a/1a4, 00CyKIaTh UX M peliaTh TEKCTOBBIE 3a4a4n
bukBagpaTtHbie Pa3HBIMU CIIOCOOAMH.
YPaBHEHMUSL. 3HAKOMHUTBHCS C HCTOPHUEH Pa3BUTUS MATEMATUKH
IIpumeps! pemienus

YPaBHEHUN TPEThEU
Y YETBEPTOM CTENEHEN
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pa3NoKeHUEM
Ha MHO>KHTEIIH.
Pemenue qpoGHoO-
paloOHaIBHBIX
YPAaBHEHUM.

Pentenne TeKCcTOBBIX
3a/1a4 aJire0pandecKum
METO0M

YpaBHEHUS M HEPABEHCTBA.
Cucremsl ypaBHEHUI

14

YpaBHEHUE ¢ ABYMs
MIEPEMEHHBIMU U €TI0
rpaduk.

Cucrema 1ByX
JIMHEWHBIX YPAaBHECHUN
C IBYMs
IIEPEMEHHBIMU U €€
pewmenue. Pemmenue
CUCTEM JBYX
YpPaBHEHUH, OJTHO

13 KOTOPBIX JIMHENHOE,
a Ipyroe — BTOpoun
CTEIEHHU.
['pacduueckas
WHTEPIIPETALNS
CUCTEMBI YPABHEHU N

C ABYMsI IEPEMEHHBIMMU.
Pemenne TekCTOBBIX

OcBauBaTh U1 NPUMEHSTH IIPUEMBI PEIIICHHS CUCTEMBbI
JIBYX TUHEHWHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU

Y CHCTEMBI IByX YPAaBHECHU, B KOTOPBIX OJTHO YpaBHEHUE
HE SBJISCTCS JTMHCHHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TpAPUUYECKUE
IIPEICTABIICHUS [T pellleHUs M MCCIe0OBAHUS YPaBHEHU I
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pellIaTh UX
anreOpanyeckuM CrocoOoOM: MepPexoauTh OT CIOBECHOU
(bOpMYIMPOBKH YCIIOBHS 3a7a9H K aJIreOpanvdecKoi MOJICIIH
MyTEM COCTaBJICHUS CUCTEMbI YPABHCHHI; peliaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHUI; HHTEPNPETHPOBATH
pe3yJbTar.

3HAKOMHUTBCS C UCTOPHUEl pa3BUTHS MAaTEMATHKU
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3a/1a4 aJire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurars, 3alIUCHIBATH, IOHUMATh, HHTEPNPETUPOBATH
Hepasencrsa HEPABEHCTBA U X HEPaBEHCTBA; UCII0JIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbINoJHATH TPeo0pa30BaHNs HEPABEHCTB, HCMOJIb30BATH
JIuneiinsle IUI IPe0Opa30BaHUsI CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3sHaBaTh IUHEHHBIE U KBApAaTHBIC HEPABEHCTBA.
C OHOU ITEPEMEHHOU PemiaThb nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U UX PEIICHUE. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
Cucremsl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJTHOU IIOJTyYEHHBIE PELICHUS.
IIEPEMEHHOU U UX M300paxkaTh penicHUE HEPABEHCTBA U CUCTEMBbI HEPABEHCTB
pELICHHE. Ha YUCJIOBOM NPSIMOM, 3aNMCBIBATH PEIICHUE C TOMOIIBIO
KBagparnsie CHUMBOJIOB.
HEPABEHCTBA U UX Pemarh KBaipaTHBIE HEPABEHCTBA, UCIIOJIb3YS
pELICHHE. rpaduyeckue npeacTaBICHHUS.
['papmnueckas OcBauBaTh M NIPUMEHATH HEPABEHCTBA IIPU PEILICHUN
MHTEPIIPETALNS PAa3IM4YHBIX 33/1a4, B TOM YHUCJIE IPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPaBEHCTB C JBYyMS
IIEPEMEHHBIMU
OyHKIMH 16 KBanpaTuunas Pacno3HaBaTh BU/IbI H3y4aeMbIX (QYHKIINA;

byHkus, ee rpadux

u cBoiicTBa. [lapaborna,
KOOPJIMHATHI BEPIITUHBI
napadoJibl, OCh

WTIOCTPHPOBATH CXeMATHYECKH, 00bACHATD
pacnojoXeHne Ha KOOPAMHATHOM MJIOCKOCTH rpa(HKoB

k
Gynkumii Buga: y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETPHUH MapadoJIbI.
['paduku pysKUmMit:
y =k
y = kx + b,
k
) —
X
y = x,
y=x,
y =Vx,
y = Ix]

y =x% y =+x, y = |x| B 3aBHCHMOCTH OT 3HAYCHHiI
K03 UIIMEHTOB; OMUCHIBATH X CBONCTBA.
Pacno3naBaTh KBagpaTHuHyO (QYHKIUIO 1O (popmyIie.
IIpuBoaUTH NpPUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEN
U3 peaIbHOM KU3HU, PUZUKU, TEOMETPHUH.

BoIsaBasATH 1 0000111aTh 0COOCHHOCTH Ipadrka
KBaJpaTH4HON QYHKIMK y = ax*> + bx + c.

CTpouthb 1 N300pakaTh cXeMaTHYeCKH rpapuKu
KBaJIpaTUUHBIX (DYHKIINMN, 33JaHHBIX (JOPMYJIaMU BHIA
y=ax*,y=ax* + q,y = alx + pP,y = ax* + bx + c.
AHaJIM3MPOBATH U NPUMEHATH CBOMCTBA U3yYEHHBIX
(GYHKIUI 7151 X IOCTPOEHUS, B TOM YHCJIE C TOMOILBIO

U POBBIX PECYPCOB

YucioBbIe
OCJIEJIOBATEILHOCTH

15

[TonsiTre yncnoBou
MIOCJIETIOBATEIBHOCTH.
3aaHue
MOCJIEI0BATEIBHOCTH
PEKYPPEHTHOM
dopmymoi

1 (hopmyoit n-ro
YJICHA.
Apudmernyeckas

Y TEOMETPUYECKAs
IIPOTPECCUMU.
@OopMyJIbI 1-TO YJICHA
apudMeTHuIecKon

OcBauBaTh U NPUMEHSATH UHJICKCHBIC 0003HAUCHUSI,
CTPOMTH PeUYeBble BLICKA3bIBAHMS C MCIIOJb30BAaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHSITHEM
MOCIIEI0BATEIHHOCTH.

AHaJau3upoBaTh PopMyIy 7-TO YIeHa
MOCJIEIOBATEIHFHOCTH WIIH PEKYPPEHTHYIO (hopMyITy

¥ BBIYUCJIATH WICHBI TTOCIICIOBATEIFHOCTEH, 38 JaHHBIX
TUMU (HOpMyJIamMHu.

YcraHaBauBaTh 3aKOHOMEPHOCTb B TTIOCTPOCHUU
MOCJIEIOBATEILHOCTH, €CJIA BHITTUCAHBI TIEPBBIC HECKOJIHKO
ee YJICHOB.

Pacno3HaBaTh apupMETHICCKYIO K TEOMETPUICCKYIO
MPOTPECCUU TPU PA3HBIX CIIOCO0AX 3a/IaHUS.
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Y TEOMETPUYECKOU
IPOTPECCUI, CYMMBI
MIEPBBIX /1 YJIEHOB.
N3obpakeHue 4ieHOB
apudMeTHuIeCcKon

Y TEOMETPUYECKOU
MPOrPECCUMN TOUKAMU
Ha KOOPAMHATHOU
IIJIOCKOCTH.
JIuHeHbIn

Y 3KCTIOHEH I ATbHBIN
poCT.

Cno>xHbI€ POLIEHTHI

Pemarts 3a7a4uu ¢ UCTIOIB30BaHUEM (POPMYJI 72-TO UJieHa
apu(METHIECKON U TEOMETPUIECKON MPOTrPECCUIA, CYMMBI
NIEPBBIX /1 YJICHOB.

HN300pakaTh 4iIeHBI TOCIEA0BATEIbHOCTY TOUKAMU

Ha KOOPAWMHATHOM IIJIOCKOCTH.

PaccmaTpuBaTh npuMepsl NPOLECCOB U ABJICHUH

W3 pEAIbHOU KU3HU, WIUTIOCTPUPYIOLINE N3MEHEHUE

B apu(PMETHUECKOMN MPOTrpeCCuu, B FTEOMETPUUECKON
IPOrPECCHU; N300paKkaTh COOTBETCTBYIOINE 3aBUCUMOCTHU
rpau4ecKu.

Pematsb 3agaum, CBSI3aHHbBIE C YUCITOBBIMU
MIOCJIEN0BATENBHOCTSIMH, B TOM YHCJIE 3aJa4H U3 PEATbHON
KU3HU C UCTIOJIb30BaHUEM LU(POBBIX TEXHOJIOTUI
(3MEKTPOHHBIX TAOIUI, TPadUUECKOT0 KaJbKyISTOpA U T.11.).
Pemathb 3a1aun Ha CJIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3a/1a4u U3 peaabHOU MPAKTUKU (C UCTIOIb30BAHUEM
KQJIbKYJISITOPA).

3HAKOMHMTBHCH C MCTOPHEH Pa3BUTUS MATEMATUKH

[ToBTOpenue, 06001IeHNE,
cHCTEeMaTU3aIHs 3HAHHUI

18

Yucna ¥ BEIUMCICHUS
(3amuch, cpaBHEHHUE,
JIEUCTBUS

C I€MCTBUTEIBbHBIMHA
YHUCJIAMU, YUCIIOBAS
npsiMasi; IPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIIUY;

OnepupoBaTh NOHATHAME: MHOKECTBO, TOJIMHOKECTBO,
orepaiy HaJ MHOKECTBaMU; UCMOJIb30BaTh rpauueckoe
NPEICTaBICHUE MHOKECTB IS OTIMCAHUS PEATbHBIX
IPOIIECCOB U SBJICHUMN, IIPU PEIICHUH 33/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

AKTYaJu3upoBaTh TEPMUHOJIOTHIO U OCHOBHbIE
AelcTBYS, CBSI3AHHBbIE € YMCJIAMM: HATypaIbHOE YUCIIO,
IPOCTOE U COCTAaBHOE YHCJIA, AETUMOCTh HaTypaJIbHBIX
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OKpYTIJICHHE,
NpUOIMKEHHE,
OLICHKA; pELICHHE
TEKCTOBBIX 3aj]1a4

Yyucel, MPU3HAKKU JIETMMOCTH, 1IEJI0€ YUCII0, MOAYJIb YUCIa,
OOBIKHOBEHHAS U JIeCATUYHAs JPOOH, CTAaHAAPTHBIN BUA
yucia, apupMeTUYECKUM KBAJPATHBIA KOPEHb.
BbInoHATH AeliCTBUA, CPABHUBATH U YIIOPSAI0YNBATH

apu(MeTHIeCKUM YuClia, MPEACTABISTH YMCIa HA KOOPAUHATHOU MPSMOH,
CrocoooM) OKPYTJISITh YACIIA; BHIMOJHATH NPUKH/KY M OI[EHKY
pe3ynbTaTa BRIUYUCICHUH.
Pemiath TekcTOBBIE 32/1a4M APUPMETHUESCKUM CIIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, CoAepKalue NporeHThI,
JI0JIM, YaCTH, BbIpAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PACCTOSHUE, LIEHA — KOJIMYECTBO — CTOMMOCTS,
00beM paboThl — BpeMsi — IIPOU3BOUTEILHOCTh TPYAQ.
Pa3oupatp peanbHbie )KU3HEHHBIE CUTYAITUH,
(hopmMyIMpoOBaTh UX HA A3BIKE MATEMATUKH,
HAXOJMTh PEIICHNE, TPUMEHSSI MAaTEMaTHUECKUN armapar,
UHTEPNPETHPOBATH PE3yJIbTaT
Anrebpanyeckue OnepupoBaTh NOHATHAMM: CTEIIEHB C IEJIBIM
BBIPAYKECHUS nokaszaresnem, apupMeTHIECKH KBaJPaTHBIN KOPEHb,
(npeobpazoBaHue MHOT'0OYJIEH, ajaredbpanyeckas 1po0b, TOKIECTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE /1€iiCTBHUSA: BBIIIOJIHATH PACUEThI
BBIpAKEHUH, no opmyrnam, mpeoOpa3oBbIBATH IENbIE, IPOOHO-
JOITyCTUMBIE paIMoHAIbHBIC BEIPAKEHUS U BRIPAKCHHS C KOPHSIMH,
3HAYEHU) peaIn30BbIBAThH PA3JI0KEHUE MHOTOUJIEHA HA MHOXKUTEIH,

B TOM 4YHCJIC C UCIIOJIb30BAHHUCM q)OpMYJ'I Pa3HOCTH
KBaJpaToOB U KBaJipaTta CyMMbI U PAa3HOCTH, HAXOJAUTb
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JIOMYCTUMBIE 3HAYEHUSI IEPEMEHHBIX JJIsl TPOOHO-
palMOHAIBHBIX BBIPAXKECHUN, KOPHEM.

MopeanpoBath ¢ TOMOIIBI0 (HOPMYJIT peajbHbIE TPOLIECCHI
Y SBJICHUS

DOyHKIUU
(moctpoeHue,
CBOMCTBA U3YUYEHHBIX
GbyHKITUH;
rpaduyeckoe perieHme
YPaBHEHUM U UX
CHUCTEM)

OnepupoBath NoOHATUAMU: QYHKIHS, TpaduK QYHKIINH,
HYJU QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEXKYTKH BO3pacTaHus, yObIBaHUS, HAMOOJIbIIIEe

Y HaMEHBIIIee 3HAaYCHUS (DYHKIIUH.

AHaJIM3UPOBATH, CPABHUBATH, 00CYK/AaTh CBOMCTBA
GyHKIUH, CTPOUTH UX TpadukH.

OnepupoBaTh NOHATHAMU: TIPsIMAst MPOTIOPITUOHATBHOCTb,
oOpaTHas MPOMOPIUOHATILHOCTD, TUHEHHAS (DYHKITUS,
KBaJpaTu4Has QyHKIMs, mapadosa, rumnepooa.
Hcnoab3oBarh rpapuku 111 ONIPEAECIICHUS] CBOUCTB,
IPOIIECCOB U 3aBUCUMOCTEH, JIsl pellieHus 3a7a4 U3 APYTUx
y4eOHBIX MPEAMETOB U pPeabHOM KU3HU; MOAEJIMPOBATH

C MMOMOIIBIO TPa(UKOB peaIbHbIE MPOLIECCHI U SBJICHUSI.
BreipaxaTrs (popMys1aMu 3aBUCUMOCTH MEK1y BEJIMYMHAMHA

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX

HOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX Pa3/iesOB IIKOJIbHOM MAaTeMaTHKH, UMEIOIINN
CBOEH 1IeJIbl0 00ECnevYuTh HM3yYE€HHUE CBOMCTB U pa3MepoB (Uryp, MX OTHOILIECHUU
W B3aUMHOE pPACIIOJIOKEHHUE, OMUPACTCS Ha JIOTUYECKYIO, JOKa3aTelIbHYIO JIMHUIO.
[leHHOCT, W3y4YeHUsI TEOMETPUM Ha YPOBHE OCHOBHOrO o0OIIero o0pa3zoBaHuUs
3aKJII0YAeTCSI B TOM, 4YTO OOYYaIOIIUWCS YYUTCS TMPOBOJUTH JIOKA3aTEIbHbBIC
pacCyKJIeHUs, CTPOUTHh JIOTUYECKHE YMO3aKIIOUEHHs, JIOKA3bIlBaTh HCTHUHHBIC
YTBEPXKJICHUSI U CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, TMPOBOJUTH PACCYXKICHHUS
«OT TPOTHBHOTO», OTIWYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYyIHpPOBATH OOpATHHIE
YTBEPIKICHUS.

[enpro u3ydeHHs] TEOMETPUU SBIISIETCS HUCIOJIb30BAaHUE €€ KaK HHCTPyMEHTa
OpU pEIICHUH KAaK MaTeMaTHYeCKUX, TaK M MPaKTUYECKUX 3aJad, BCTPEUAIOIIUXCS
B peanbHO# xu3HU. OOyJaronuiicss MTOJDKEH HAYYUTHCS OMPEACTATh T€OMETPUIECKYIO
burypy, ONHUCHIBATHL CIIOBAMH YEPTEK WJIM PUCYHOK, HAWTH IUIOMIAAL 3E€MEIHLHOTO
y4acTKa, pacCyuTaTh HEOOXOIMMYIO JJMHY ONTOBOJOKOHHOTO Kabens min TpeOyemble
pasMmepbl rapaka st aBToMoOwmist. [Ipu pemieHun 3aja4 MPaKTHYECKOTO XapakTepa
0o0ydJaronmuiicss y4uTcs CTPOUTh MAaTEMaTUYECKHE MOJENN peajbHBIX >KU3HEHHBIX
CUTYaIHi, MPOBOJINTH BEIYUCIICHUS M OLICHUBATH TIOJyYCHHBIN Pe3yJIbTaT.

BaxxHO momuepKuBaTh CBSI3M TEOMETPUHM C JIPYTUMU YYE€OHBIMU TIpEAMETaMH,
MOTHBHUPOBATh HCIIOJB30BaTh OMNPEACICHUS TEOMETPHUYCCKUX (UTYp U TIOHSITHH,
JIEMOHCTPUPOBATH TPUMEHEHHUE MOTYyUYEHHBIX YMEHUN B (DU3UKE U TEXHUKE. DTH CBSI3H
HanOoJiee SIPKO BUIHBI B TeMaX «BekTopel», « TpUrOHOMETPpUYECKHE COOTHOIICHUS,
«Meton koopauHaT» 1 «Teopema [Tudaropay.

VYuebubiii kypc «l'comeTpus» BKIIOYAET CIASAYIONIAEC OCHOBHBIC pa3feibl
conepxkanusi: «['eoMerpudeckue PUrypsl U X CBOMCTBaY, «3MepeHne reoMeTpuIecKux
BETUYMH», «JleKapTOBBI KOOpAWHATHI Ha TUIOCKOCTH», «BeKTophl», «JIBMOKEHUS
miockocty, «IIpeobpasoBaHus MOI00MS.

OO0miee YKMCIIO 4YacoB, PEKOMEHJOBAaHHBIX [Jii M3y4eHHs Y4eOHOro Kypca
«I"'eometpus», — 204 yaca: B 7 kiacce — 68 yacoB (2 vaca B HeJeNI0), B 8 Kiacce —
68 yacoB (2 Jaca B Heleno), B 9 kiacce — 68 yacoB (2 4yaca B HEJIEIO).

COJAEPXXAHUE OBYYEHUSA
7 KIIACC

HavanbHble noHATHSA reoMeTpun. Touka, npsMasi, OTpe30K, JIyd. YToJ. Buasl yrios.
Beptukanbabsle M cMexHble yriabel. buccekrpuca yria. JlomaHas, MHOrOYyroJIbHHUK.
[TapannenbHOCTh M NMEPIIEHIUKYIIIPHOCTD IPSIMBIX.
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CumMmerpuunble ¢urypsl. OCHOBHBIE CBOWCTBa OCeBOM cummeTpuu. [Ipumepsr
CUMMETPHU B OKPYKAIOILEM MUPE.

OCHOBHBIE ITIOCTPOCHHUSI C ITOMOILIBIO IMPKYJIA U JMHEWKHU. TpeyronbHuK. Bricora,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U pABHOCTOPOHHUH TPEYTrOJIbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa M NPU3HAKK PABHOOEIPEHHOIrO TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKU IApPAVIEIBHBIX NpsAMBIX. CyMMa YIJIOB TpEyroJIbHHKA.
BHeniHue yrisl TpeyroJbHUKa.

[IpsmoyronbHblld  TpeyroiabHuK.  CBOWCTBO ~ MeAHMAaHBl  MNPSAMOYTOJBHOTO
TPEYTOJbHHKA, MPOBEACHHOM K TUIOTeHy3e. IIpu3Haku paBeHCTBA NPAMOYTOJIBHBIX
TPEYroJIbHUKOB. IIpsIMOYTOJIbHBIN TPEYroJabHUK C yIriioM B 30°.

HepaBencTBa B reomMeTpuu: HEPAaBEHCTBO TPEYIOJbHHMKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa O OOJIbIIEM yIJie U OOJIbIIEH CTOPOHE TpeyroybHUKA. [lepnenaukyisip
Y HaKJIOHHasl.

I'eomeTpuueckoe mecTo To4YeK. buccekTpuca yria u CepeIuHHbIN NEPIEHIUKYIISAP
K OTPE3KY KaK T€OMETPUYECKHE MECTA TOYEK.

OKpy>XHOCTb M KpYT, XOpJia U AUaMETp, UX CBoicTBa. B3auMHoe pacnoioxeHue
OKpPYXKHOCTM M mnpsMou. KacarenpHass M cekymas K OKPYXHOCTH. OKpPYKHOCTB,
BIIMCAHHAas B yroy. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YetpipexyronpHuku. [lapamnenorpamMm, ero mOpu3HAaKW U CBoOWCTBa. YacTHbIe
ClIydau MmapaieIorpaMMoB (TPSIMOYTOJIBHUK, POMO, KBapar), UX IPU3HAKU U CBOMCTBA.
Tpamerusi, paBHOOOKas Tpameuus, €€ CBOWCTBa W mpu3Haku. [IpsMoyroipHas
Tpanenus.

Meton ynBoenus meauansl. LlenTpanbHas cummeTpust. Teopema @Paneca u teopemMa
0 MPOIMOPIUOHAIBHBIX OTPE3KAX.

CpenHue TMHUU TPEYTroabHUKA U Tpaneuun. LleHTp Macc TpeyrojibHUKA.

[Togobue TpeyronbHUKOB, KodPduimeHt mnoxodus. Ilpusnaku n0mMOOMS
TpeyrojibHUKOB. [IpuMeHeHue noao0us mpu pelIeHUH NPAKTUYECKUX 3a]1a4.

CpoiicTBa miomaaed reoMmerpuueckux Quryp. PopMynsl g IIIOLIAIAU
TPEYroJibHUKa, mMapauienorpaMma, pomba u Tpanenuu. OTHOIIEHHE TUIOMIAEH
MoJ00HBIX (Uryp.

Bpruncnenune rmmomanei TpPEyroJibHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenune teopembl I[ludaropa mnpu penieHUn
MPaKTUYECKUX 3a]1a4.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOTrO YyIVIa MPSMOYIOJBHOTO TPEYTOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpUroHOMETpUYECKHE (PYHKUUHU YIIOB
B 30°,45° u 60°.
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BnucanHble M UEHTpaJIbHbIE YIJIBI, YTOJ MEXAY KacaTeIbHOW U XOpJoil. YTIIbI
MEXAY XOpJIaMU U CEKYIIMMU. BricaHHbIe 1 ONMCaHHBIE YEThIPEXYTOIbHUKU. B3animHoe
pacnoyio)keHue IBYX OKpyxkHocTed. Kacanme okpyxksocrteir. OOmue KacaTeabHbIC
K JIBYyM OKPY>KHOCTSIM.

9 KITACC

Cunyc, xocunyc, taureHc yriioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. POPMYJIBI IPUBEICHMUS.

Pemenne TtpeyronpHukoB. Teopema KOCMHYCOB M TeOopeMa CUHYCOB. Pemenue
ITPAKTUYECKUX 3a/1a4 C UCIIOJIB30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeobpa3oBanue nogpobus. IlonoOre cooTBETCTBEHHBIX 3IEMEHTOB.

TeopemMa 0 IPOU3BENEHUU OTPE3KOB XOP[, TEOPEMBI O IPOU3BEIACHUU OTPE3KOB
CEKYLIMX, TEOpPEMa O KBAJpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABIEHHBIE BEKTOPHI, MPOTUBOIOJIONKHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluy
HaJ BeKTopamu. PasnoxkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater  Bektopa. CkalsipHOE  NPOU3BEACHHE  BEKTOPOB,  IPUMEHEHHUE
JUISl HAXOKJICHMS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATBI HA IUIOCKOCTH. YPaBHEHUS NPSIMOM M OKPYKHOCTH
B KOOpJMHATax, IEPECEYCHUE OKPYKHOCTEH U MNpsAMBIX. Meroj KOOpPAMHAT U €ro
IIPUMECHCHHE.

IIpaBuiibHBIE MHOTOYTOJIBHUKH. JlTMHA OKpYKHOCTH. [ paxycHas u pagnanHas Mepa
yIJIa, BBIYMCIICHHUE UIMH OyT OKpyKHOCTeH. [Inomane kpyra, cektopa, CerMeHTa.

JIBMKEHHs IUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (uUryp (3J€MEHTapHbIE
npeactasienus). [lapannensubiit nepenoc. [loBopor.

IHPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbie pe3yibTaThl OCBOCHHUS MPOrpaMMbl Y4EOHOrO Kypca K KOHILY
oOyueHus B 7 Kiacce.

Pacno3naBaTh u3y4eHHBbIE T€OMETPUUYECKHE (UTYPBI, ONPENEsATh WX B3aUMHOE
pacnoyioKeHue, H300pakaTh TeOMETpUUYECKHe (UTYphI, BBINOJIHATh YEPTEKHU
[0 YCJIOBHIO 3aiaud. M3MepsATh JMHEWHBIE W YIVIOBbIE BEIMYMHBI. Pemare 3amgauu
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJINYUH YTJIOB.

[IpoBoauTh rpyOyIO OLIEHKY JIMHEHHBIX U YTIIOBBIX BEJIMYMH MPEIMETOB B peaibHON
KU3HU, pa3MepoOB MPHUPOAHBIX OOBEKTOB. PazmuuaTh pasMepsl 3THX OOBEKTOB
10 TOPSIAKY BETUYUHBI.

CTpouTh 4EPTEXKH K TEOMETPUUECKUM 33/1a4aM.

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCMHOJB30BATh MPU3HAKU
U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PELICHUH 3a/1a4.
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IIpoBOINTE JIOTMYECKHE PACCYXKICHUSA C HCIOJIB30BAHUEM T'€OMETPUYECKUX
TEOPEM.

Ilonp30BaTbCd  IpPU3HAKAMM  PABEHCTBA  IPSAMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOWMCTBOM MEAMAHbI, MPOBEACHHON K THUIOTEHY3€ IPSMOYIOJBHOIO TPEYrOJIbHUKA,
B PELLIEHNH I'€OMETPUYECKUX 3a]a4.

Omnpenensath napamieNbHOCTh MPSMBIX C MOMOULIBIO YIJIOB, KOTOpbIE 00Opa3yer
C HUMH cekymas. Onpenenars NapajuIeIbHOCTh MPSAMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KileT4aTOM OymMare.

[TpoBOAUTH BHIUMCICHUSI U HAXOJUTh YHCIOBBIE M OYKBEHHBIC 3HAUCHUS YTJIOB
B TEOMETPUYECKMX 3a]a4ax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTrOJIbHUKOB
U MHOIOYIOJbHUKOB, CBONCTB YIJIOB, OOpa30BaHHBIX IIPU IIEPECEUECHUH JBYX
NapaJuIeNIbHBIX MPAMBIX CEKylIer. PemaTe npakTnyeckue 3a1a4 Ha HAX0XKJIEHUE YIJIOB.

Brnagere mNOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEACIATH
OUCCEKTPUCY YIJIa U CEPEIUHHBIN MEPIEHAUKYIISIP K OTPE3KY KaK T€OMETPUUYECKUE MECTA
TOYEK.

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTM M Kpyra, XOpAbl M JIHAMETPA
OKPY’KHOCTH, IIOJb30BaTbCs HX CBOWCTBAMU. YMETh IIPUMEHSATH OTHU CBOWCTBA
[IPY PELICHUH 3a1a4.

Biagets MOHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOIUTH
ee ueHTp. [lonb3oBarbes (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHHUKA
IIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NTEPIICHIUKYIISPHI K CTOPOHAM
TPEYTOJIBbHHKA ITIEPECEKAIOTCS B OAHOU TOUKE.

Brnaners mnoHATMEM KacaTE€IbHOM K OKPYXKHOCTH, IIOJIB30BAaTbCA TEOPEMOMN
0 MEPHEHAUKYIAPHOCTH KACATENBHOM U PAINYCa, IPOBEIECHHOTO K TOYKE KaCaHUs.

ITonp30BaThCAd NMPOCTEUIIMMU T€OMETPUYECKMMH HEPABEHCTBAMH, ITOHMMATh MX
IIPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE ITOCTPOCHUS C IIOMOIIBIO LUPKYJISA
Y JINHEUKU.

[IpenMeTHBIE pe3ybTaTBl OCBOCHHUS MPOTpaMMBI Y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

Pacnio3HaBaTh OCHOBHBIE BH/Ibl YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTBHI, IT0JIb30BATHCS
UX CBOMCTBaMU MPU PELICHUN N'€OMETPUUECKUX 3a/1au.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUECHMS] MEJIMAaH TPEYroJbHUKa (LEHTpa Macc)
B pPELLEHUM 33/a4.

Bnagers moHATHEM CpeiHEW JIMHUM TPEYTrOJbHUKA W TpalelMH, NPUMEHSATh UX
CBOWCTBA IIPU PELICHUM TeoMeTpuuecKux 3anad. Ilomws3oBatecs Teopemon daneca
U TEOPEMOM O MPONOPUMOHANBHBIX OTpe3Kax, NPHUMEHATh HX I PEIICHHS
IPAKTUYECKUX 3a7au.
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[IpuMeHsATh npu3HAKU MOAO00US TPEYTrOJIbHUKOB B PEIICHUH T'€OMETPUYECKUX
3ajad.

[lonb3oBatbes  Teopemor  [ludaropa  miasi  pelieHus  reoOMETPUYECKHX
U MpaKkTHYeCKuX 3a7a4y. CTpOUTh MaTEMaTHYECKYI0 MOJENb B MPAKTHYECKUX 3aJadax,
CaMOCTOSATENbHO MPOBOAUTH YEPTEXK U HAXOAUTH COOTBETCTBYIOIIUE JJINHBI.

Brnanets NOHATHSIMU CUHYCa, KOCUHYCA M TAHT€HCA OCTPOTO yIila MPsIMOYTOJIbHOTO
TpeyroyibHuKa. [lonb30BaTbcsl AITUMHM MOHATUSAMH Ul PELIEHUS MPAKTHYECKUX
3ajad.

Boruucnate  (pa3iaudHbIMUA - CcIOCOO0aMU) TUIOMIAJL TPEYroJbHUKA M IJIOIIAIU
MHOTOYTOJBHBIX (pUryp (monb3ysch, Ii€ HEOOXOAMMO, KaIbKyIsTOpoM). [IpumeHsTH
MOJIyYeHHbIE YMEHU B MPAKTHYECKUX 33/1a4ax.

Biagers MOHATHAMM BIIMCAaHHOIO M LIEHTPAJIBHOIO YIUIA, HCIOJIb30BATh TEOPEMBI
O BIHMCAHHBIX YIJIaX, YIJIaxX MEXIy XOpJiaMH (CeKYIIMMH) U YTJIe MEXKIy KacaTeIbHOU
Y XOPAOU MPHU PEIIEHUN T€OMETPUUYECKUX 3a/1a4.

Biagere IOHATHEM ONMCAHHOTO YETHIPEXYIOJBHUKA, IPHUMEHSATh CBOWCTBA
ONKMCAHHOTO YEThIPEXYTOJIbHUKA [IPU PELICHNH 3a/1a4.

[IpuMEHSATH MOTYy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMAaTHYECKUE MOJEIH
JUISL  33a4  pEaNbHOM JKU3HU W IPOBOJUTH COOTBETCTBYIOUIME  BBIYMCIICHHUS
C TMPUMEHEHHWEM TOJ00MS U TPUTOHOMETPUHU (MONB3YSCh, TAE HEOOXOAUMO,
KaJIbKYJIITOPOM).

[IpeameTHBIe pE3yJabTAaThl OCBOEHUS MPOrPaMMbl YYEOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAXOAUTh C UX IOMOILBIO
pa3iNyHbIE AJIEMEHTHl HPSIMOYTOJIBHOTO TPEYroJibHUKA («pEIIeHUEe MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxomuTe (¢ NOMOUIBIO KaJbKyJISTOpA) [JJIMHBI M YIJIb
JUISL HETAOJIMYHBIX 3HAUCHUH.

[Tonb30BaTbes (opMynaMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUIS HAXOXJCHUS COOTHOIIECHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMbl CHHYCOB M KOCHMHYCOB JJISi HAXOXKJIEHUS PA3TUYHBIX
DIIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJbHUKOBY), IPUMEHITh X MPH PEIICHUN
reOMEeTPUUYECKUX 3a/1a4.

Bnagers moHsTHSAMH TNpeoOpa3oBaHHsl MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nofaoOHbIX Guryp. [loap30BaThesl CBOWCTBAMU MOJI00MS MPOU3BOJIBHBIX (DUTYDP, YMETH
BBIUUCIIATH JJIMHBI M HAXOAUTD YIJIbI y TOJJOOHBIX Quryp. [IpumMeHsTs CBOMCTBA MO100US
B MPaKTUYECKUX 3aJavyax. YMEThb MPHUBOIUTh MpPHUMEPhl TOMOOHBIX  QUTYp
B OKPYKAIOIIEeM MHUpE.

[Tonb30BaThca TeOpeMaMu O TMPOM3BEIACHUH OTPE3KOB XOpA, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM!.
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[Tonb30BaThbCs BEKTOpPaMH, MMOHUMATh UX T€OMETPUUYECCKUN M (DU3UUECKHA CMBICI,
NPUMEHATh WX B PEIICHUH TEOMETPpUYECKUX U (usmueckux 3anad. llpuMeHATh
CKaJISIPHOE MPOU3BEICHIE BEKTOPOB JIJISl HAXOXKCHUS IJTUH U YTIIOB.

[Tonp30BaThCS METOIOM KOOPAWHAT Ha IUIOCKOCTH, MPUMEHSTH €r0 B PEIICHUU
TC€OMETPUUYECKUX M MPAKTUIECKHUX 3a]1ad.

Brnageth MOHATHAMH TIPaBHJILHOTO MHOTOYTOJIBHUKA, ITTMHBI OKPY>KHOCTH, JITUHBI
IYTH OKPY>KHOCTH M PaJuaHHOW MEpHI yIJia, yMETh BBIYUCIATH IJIOMAAb KPyra M €ero
gactel. [[puMeHATh moTydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxonuts ocu (Ww IEHTPBI) CAMMETPHUH (DUTYD, TPUMEHSITh IBIKCHHUSI TFIOCKOCTH
B TIPOCTEHUININX CITydasX.

[IpuMeHATH MOTy4YeHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE MOICIIN
VIS 3a]ad  peaNbHOM JKM3HHM W TIPOBOAHWTH COOTBETCTBYIOIINE BBIYHCICHUS
C TpUMEHEHHWEM TMOJ00US ¥ TPUTOHOMETPUYECKUX (yHKIUI (TIOIB3YACh, TJe
HEO00XO0JIUMO, KAIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KomudecTtso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTU O0YYAIOIINUXCSI
(Temnl) Kypca 4acoB colepKaHue
[Ipocreiimme 14 [Ipocreimme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEIEIICHHUS.
reoMeTpuuecKue PUrypsl u T€OMETPUUYECKUE Pacno3HaBaTh M3y4eHHbIE T€OMETPUUECKIE PUTYPHI,
ux cBoicTBa. Msmepenue OOBEKTBHI. onpeaesasiTh UX B3ANMHOE PACIIOJI0KEHUE, BHINIOJIHATH
Ir€OMETPUYECKUX BEIUYHH MHOroyroJjpHUK, YEPTEXK MO YCIOBHUIO 33/1aUH.
JIOMaHasl. IIpoBoauTH NpOCTENIINE TOCTPOEHHUS C TIOMOILBIO TUPKYJIS

CmexHbie U
BEPTUKAIBHBIE YTJIBL.
PaGora

C MPOCTEUITUMHU
YEPTEKAMH.
N3mepeHune IMHENHbBIX
Y YTJIOBBIX BEJIMYNH,
BBIUHCIICHUE OTPE3KOB
Y yTJIOB

Y JINHEWKH.

N3mepsaTh TUHEHHBIE U YTJIOBbIE BEJIMUYUHBI FTEOMETPUYECKHUX
U IPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha r71a3» pa3Mepbl peajbHbIX 00BEKTOB,
NPOBOAUTH rPyOYI0 OLICHKY UX Pa3MEpPOB.

PemaTp 3a1a4u Ha BBIYUCIICHHUE JUIMH OTPE3KOB U BEJIMYNH
YTJIOB.

Pemartsb 3a1aun Ha B3aMHOE PACIIOJIOKEHHE
TEOMETPUUYECKUX (UTyp.

IIpoBoauTH KITACCU(PUKALINIO YTIIOB, BBIYUCIATH
JIMHENHBIE U YTJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOMMbIE JOKa3aTeNbHbIE PACCYKICHHUS.
3HAKOMUTBCS ¢ MCTOPHEN Pa3BUTHUS TEOMETPUN

TpeyrosbHUKN

22

IToHsTHE O paBHBIX
TPEYTOJIbHUKAX

Pacno3HaBaTh napbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX
yepTexkax (C yka3aHuEM IPU3HAKOB).
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Y TIEPBUYHBIC
IIPEACTABJICHUS

0 paBHBIX (puUrypax.
Tpu npusHaka
paBeHCTBA
TPEYTOJIbHUKOB.
[Tpu3Haku

paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOICTBO M€IMAHBI
MPSIMOYTOJILHOTO
TPEYrOJIbHHKA,
MPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOGenpeHHbIC

Y PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[IpusHaku u cBOKCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
HepasencrtBa

B T€OMETPUHU.
[IpsamoyronbHbIM
TPEYTOJbHHUK C YTJIOM
B 30°

BoIiBoauTH Ci1eCTBUA (PABEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
DopMyJIHPOBATH ONPEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEIMaHbl TPEYTOJIbHUKA; CEPEANHHOIO NEPIICHINKYIISPa
OTpe3Ka; IEpUMETpa TPEYTOJIbHUKA.

@opMyIHpPOBaATHL CBONCTBA M IPU3HAKK PAaBHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouthb 4epTeky, peliaTh 3a4a4M C IOMOUIBIO
HaXOX/ICHUS PABHBIX TPEYTOJIbHUKOB.

IIpuMeHsTH NPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTroJIbHUKOB B 33/1a4ax.

Hcnoab3oBath IUGPOBLIE peCYPCHI AJIA HCCIeT0BAHUSA
CBOMCTB U3y4aeMbIX QUTYD.

3HAKOMUTBHCH € MCTOPUEH Pa3BUTHUS TEOMETPUU
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[lapannenbHble IpSMBIE, 14 [lapautenbHbie @opMyJIHPOBATH NOHATHE ITAPAIIIETBHBIX IIPSIMBIX,
CyMMa yTIJIOB TPEYTrOJIbHUKA IpsAIMBIE, UX CBOWCTBA. HAXOJMTH [TPAKTUYECKHUE TPUMEPBL.
Hakpecrt nexammue, H3yuaTsh cBoOMCTBA YrioB, 00pa30BaHHBIX MPHU MEPECEUECHUN
COOTBETCTBCHHBIC IIapaJuIeNIbHBIX MIPSAMBIX CEKYLIEH.
Y OTHOCTOPOHHUE IIpoBoauTh N0Ka3aTEILCTBA NIAPAUIEIIBHOCTH IBYX
yTJIbl, 00pa30BaHHbIE IPSIMBIX C TOMOIIBIO YTJIOB, 00pa30BaHHBIX IIPU MTEPECCUEHUU
IIPU NIEPECECYEHUN ATUX NPSAMBIX TPETHEN MPSIMOM.
IapajuIeIbHbIX BbpI4uCasITh CyMMY yIJIOB TPEYTOJIBHUKA U MHOTOYT'OJIBHHKA.
NPSIMBIX CEKYIIEH). HaxoauTsb unciioBbie 1 OYKBEHHbIE 3HAUEHUS YTIIOB
[Ipu3Hax B TEOMETPHUUYECKHUX 3a7a4ax C UCIOJIb30BAHUEM TEOPEM
apajuieIbHOCTH 0 CYMME YTJIOB TPEYTOJIbHUKA U MHOT'OYT'OJIBHUKA.
IIPSAMBIX Yepe3 3HAKOMUTHCS C HCTOPHEH pa3BUTUS T€OMETPHUH
PaBEHCTBO PACCTOSAHUM
OT TOYEK OJHOM
MPSAMOM 1O BTOPOM
IPSAMOIA.
CyMmMma yrioB
TPEYTOJIbHUKA.
BHeunue yriibsl
TPEYrOJIbHUKA
OKpy HOCTb U KPYT. 14 OKpy»XHOCTb, XOpaa DopMyJIHPOBATH ONIPEAEJIECHUA. OKPYKHOCTU, XOPIBIL,

['eomeTpuueckue
IIOCTPOEHUS

U TUaMeTp UX
CBOMCTBA.
Kacarenpnas

K OKPY>KHOCTH.
OKpyKHOCTB,

JMaMEeTpa U KacaTeJIbHOM K OKPYKHOCTH.

HN3yuyaTh ux CBOKMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBarhb, B TOM YKCIIE UCNIOJIb3YH HU(POBbIE
pecypchl: OKPY>XKHOCTb, BIUCAHHYIO B YTOJI; LIEHTP
OKPYHOCTH, BIIMCAHHOM B YT'OJI; PABEHCTBO OTPE3KOB
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BIIMICAHHAS B yTOJL.
ITonstue o I'MT,
IIPUMEHEHNE

B 3a/1a4ax.
buccekrpuca

Y CEPEANHHBIN
NEPIEHANKYJIIAP

KaK T€OMETPUUYECKUE
MECTa TOYEK.
OKpY>KHOCTb,
OIMCAaHHAas OKOJIO
TPEYTOJbHHUKA.
OKpy>KHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
[Ipocrenimme

3a1a4u

Ha IIOCTPOEHUE

KacaTeJbHbIX.
Hcnoas3oBars metoa [ MT i1 nokasarenbCcrBa TEOpEM

0 TepeceyeHun OUCCEKTPHUC YTIIOB TPEYTOJIbHUKA U
CEepPEIMHHBIX MEPIIEHAUKYIISIPOB K CTOPOHAM TPEYTOJbHUKA
¢ nomombo ['MT.

OsBJiageBaTh NOHATHAMM BIHCAHHON U ONMCAHHON
OKPYKHOCTEMN TPEYTOJIbHUKA, HAXOAMTh LICHTPBI 3TUX
OKPYKHOCTEM.

PemiaThe OCHOBHBIC 32124 HA MMOCTPOEHHUE: YIJIa, PABHOTO
JAHHOMY; CEPEIMHHOTO MEPIEHANKYIISIPA JAHHOTO OTPE3Ka;
PSAMOM, TPOXOIAIIEH Yepe3 JaHHYIO TOUKY

U TIEPTICHIUKYJIIPHON TaHHOW TIPSIMOil; OMCCEKTPHUCHI
JTAHHOTO YTJIa; TPEYTOJIbHUKOB 10 PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPUU

[ToBTOpEHue, 00001IeHIE 4 [ToBTOpEHME PemiaTh 3a1a4m Ha NIOBTOPEHUE, UIUTIOCTPUPYIOLINAE CBS3U
3HAHUU 1 000011IeHNE MEX1Y Pa3IMYHBIMU YaCTSIMU Kypca

OCHOBHBIX TOHSATHUM

Y METOJIOB Kypca

7 Kmacca
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME
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8 KUIACC
HaunmenoBanue paznena | KomuuecTto OcHoBHOE OCHOBHBIE BUJIbI ACSATEIBHOCTH O0YUYAIOIIUXCSI
(Tembl) Kypca 4acoB coaepKaHue

UeThlpexyroJbHUKN 12 [Tapannenorpamm, ero | M300pakaTh 1 HAXOAUTH HA YEPTEKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJbHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacTHble cnyyan ®opmMyIMpPOBaTh ONpeAeIeHUsI: TapAJJIeIOrpaMma,
napajuieIorpaMmmMoB MpsMOYTOJIbHUKA, poMOa, KBaJpara, Tpaneuuu, paBHOOOKOM
(MpSIMOYTOJILHUK, Tpaneuuu, NpsMOyTroJbHOM Tpaneuuu.
pomO, KBaapar), ux Jloka3bIBaTh M HCNOJIL30BAThH NIPH PEelICHUH 32124
IIPU3HAKY U CBOMCTBA. | INPU3HAKU U CBOMCTBA: IapajuleorpaMma,
Tpanerusi. MPSIMOYTOJIbHUKA, poMOa, KBaaparta, Tpareuu, paBHOOOKOM
PaBHOOOKAs Tpareunu, MpIMOyTroJIbHOW Tparenuu.
U IPSIMOYTOJIbHAS IIprMeHATH MeTO YABOCHUS MEAUAHBI TPEYTOJIbHUKA.
TpaneuuH. Hcnoan3oBath HUGPOBBIE PECYPCHI AJIS UCCIAEAOBAHUS
Meton ynBoeHus CBOWCTB M3y4aeMbIX (UTYD.
MEIUAHBI. 3HAKOMHUTBCS C HICTOPHEl pa3BUTUS T€OMETPHUH
LenTpanbHas
CUMMETpUS

Teopema Darneca u Teopema 15 Teopema Paneca IIpoBoaUTH NOCTPOEHMSI C TOMOIIBIO IUPKYJISA U TUHEHKHU

0 IPONOPUUOHATIBHBIX U Teopema C UCHoJib30BaHue TeopeMbl Dasneca U TEOPEMBI

OTpe3Kax, MoJoOHbIE O IPONOPUHUOHAIBHBIX | O MPONOPLUOHANBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

TPEYTOJIbHUKU OTpEe3Kax. IIPONOPLIMOHAIBHBIN OTPE30K.
Cpenssis nuHus IIpoBoauTH 10KA3aTEJIHCTBO TOTO, YTO MEIUAHBI
TPEYTrOJIbHUKA. TPEYTOJbHHUKA IEPECEKAIOTCSA B OTHOM TOUKE, 1 HAXOAUTh

Tpaneuus, ee cpeasss

CBA3b C HCHTPOM MacCC, HAXOAUTb OTHOIICHUC, B KOTOPOM
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JIVHUSL. MEIUAHBI AEJATCS TOUKOM UX MEPECECUEHUSL.
[IponoprmonanbHbIe Haxoauts n1o100HbIE TPEYTOJBHUKU HA TOTOBBIX YEPTEkKax
OTPE3KHU. C YKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB MOI00USI.
Llentp macc Pemarsb 3aga4u Ha M000HBIE TPEYTOIBHUKU C TIOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEILHOTO TMTOCTPOEHUS YEPTEKEU U HAXOXKACHUS
[TonoOHbIE MOJ0OHBIX TPEYTOJILHUKOB.
TPEYTOJIbHUKHU. IIpoBoauTH 10KA3ATEJBCTBA C UCIIOJIB30BAHUEM
Tpu npusHaka MPU3HAKOB MO00MUS.
no0ous Jloka3bIBaTh TPU MIPU3HAKA TT0100MS TPEYTOJILHUKOB.
TPEYTOJIbHUKOB. IIpuMeHsTH NOJIyYEHHBIE 3HAHUS [IPU PEIICHUN
[IpumeHnenue F€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.
noaoous 3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN
MIpY PELICHUU
MPAKTUYECKUX 3a]1a4
IInomans. Haxoxxnenue 14 CBoiicTBa IO Ien OBJageBaTh NEPBUYHBIMU MPeACTABIEHUSIMHU 00 0011ICH
MJIOAJICA TPEYTOJIbHUKOB FeOMETPUYECKUX TEOPUHU IO (MEpbl), (POPMYJIUPOBATH CBOKCTBA
U MHOTOYTOJIbHBIX (UTYP. dburyp. IJIOIIA/IA, BBISICHATD UX HArJISIAHBINA CMBICII.
[Tnomaau nogoO6HbIX Guryp DopMybl BeiBoauTh hopMyIibl TUIOHIAAN TApaAJIJIEIOrpaMma,
JUISL TUTOLLATHA TPEYTOJIbHUKA, Tparenuu u3 GOpMyIIbl TIIOMATH
TPEYTOJIbHHKA, MpSMOYTOJIbHUKA (KBaJIpaTa).
napasuiesiorpaMmma, BoiBoaUTH (OpMYITBI TIJIOMIATN BEITYKIOTO
Tparenuu. YETHIPEXYTOJbHUKA YEPE3 AUATOHAIIA U YTOJ1 MEXKY HUMHU.
Brruncnenue Haxomnts miomaan Guryp, n300pa’keHHbIX Ha KJIETYaTON

IUTIOIAEN CIIOKHBIX
uryp.

Oymare, HCIOJIB30BATH pa30ueHune PUrypsl Ha YacTu
U JI0CTpanBaHUE.
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[Tnomanu ¢uryp

Ha KJIeT4aToi Oymare.
[Tmomaau mogoOHBIX
uryp.

3amaun

C IPaKTUYECKUM
COJICPKAHUEM.
Pemenue 3amau

C IOMOIIIBIO METOIA

Pa3ouparth npuMepbl NCIIOIH30BaHUS BCIIOMOTATEIHLHOM
TJIOIAH TSI PEIICHHSI TEOMETPHYCCKUX 3a/1a4.
Haxoauts miomaay nogo0HbIX GUryp.

BbI4ucJIATH MIIOAAN Pa3THIHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1aum Ha TUIOIAAb C MPAKTHYESCKUM
coJiepyKaHueM

BCIIOMOT'aTeJIbHON
IUIOIAH

Teopema [lugaropa 10 Teopema I1udaropa, Joka3zpiBaTh Teopemy [ludaropa, ncnoab3oBarhb ee

U Hayajaa TPUTOHOMETPHUHU ee MPUMEHEHHE. B IIPAKTUYECKHUX BBIUMCICHUSX.
OnpeneneHue DopMyJaUPOBATH ONPEAECIEHUS] TPUTOHOMETPUUECKHUX
TPUTOHOMETPUYECKUX | (PYHKIUN OCTPOTO YIJia, MPOBEPATH UX KOPPEKTHOCTH.
(GyHKIMI ocTporo BbIBOAMTH TPUTOHOMETPUYECKUE COOTHOLLICHUS
yria IpsAMOYT'OJIBHOTO | B MPSIMOYTOJLHOM TPEYTOJIbHUKE.
TPEYyroJbHUKA, HccnenoBaTh COOTHOLIEHUS MEXTy CTOPOHAMHU
TPUTOHOMETPUUYECKHUE | B MPSAMOYTOJbHBIX TPEYTOJIbHUKAX C YIJIaMH B 45° 1 45°;
COOTHOILICHUS 30° u 60°.
B IIPSIMOYTOJIEHOM Hcnoab3oBaTh GOpMyIIbl IPUBEIECHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPHUUECKOE TOXKIECTBO JIJIs1 HAXOKICHUS
OcHoBHOE COOTHOLICHUH MEX]Ty TPUTOHOMETPUUECKUMH (DYHKIIUSIMU
TPUTOHOMETPHUECKOE | Pa3JIMYHBIX OCTPHIX YTJIOB.
TOXJIECTBO IIpuMeHATH NOTyYEHHBIE 3HAHUS U YMEHUS NIPU PELIEHUN

MPaKTUYECKUX 3a]a4.
3HAKOMHUTBCS € HICTOPHEH pa3BUTHSA TEOMETPHUU




OepepanbHas padouast mporpamma | MaTtemaTtuka. 5—9 kinaccol (60a30BbI ypOBEHb)

YTJbl B OKPY’KHOCTH.
Bnvcannsle 1 onrcaHHbIe

YETBIPEXYTOJIbHUKH.
KacarepHbIE

K OKpyxkHOCTH. Kacanue

OKPYKHOCTEN

13

Bnucannbie

Y [ICHTPaJIbHbIC
YTJIbI, YTOJI
MEXKTY
KacaTeJIbHOM

Y XOPJOH.

Yribl MeXIY
XOpJIaMu

Y CEKYILAMU.
Bnucannsie

1 OIMCAHHBIC
YETHIPEXYTOJIbHUKH,
WX TIPU3HAKHU

1 CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

MIpY PELICHUHU
F€OMETPUUYECKUX
3aJ1a4.

B3aumHuoe
pacmooXeHue
JBYX OKpPY>KHOCTEH,
obmme
KacaTe/IbHbIC.
Kacanue
OKPY>KHOCTEHN

D®opMyJIHPOBATH OCHOBHBIE ONPEIEIICHUS], CBSI3aHHbIE

C yrjlaMu B Kpyre (BIHMCaHHBIN yro, HeHTPaJbHbIA yro).
Haxoauts BiCcaHHBIE YIUIbI, OUPAIOIINECS HA OAHY AYTY,
BBIYUCJISATH YIJIbI C IOMOUIBIO TEOPEMBI O BIMCAHHBIX
yIiax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBHOM YTJIE.

UccaenoBathb, B TOM YUCIIE C TOMOIIBIO IIU(POBBIX
pECYpPCOB, BHMCAHHBIE U OIMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH WX CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOVWCTBA U PU3HAKH MPH PELIEHUN
3a/1a4y
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YACOB I10 ITPOTPAMME

[loBTOpEeHnue, 06001IeHNE 4 [ToBTOpEeHue Pemars 321241 Ha NOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3H
3HAHUU OCHOBHBIX IIOHATUN U | MEX]y pa3IMYHbIMU YaCTSIMH Kypca

METOJIOB KYpCOB

7 1 8 K1accoB,

0000111eHrE 3HAHUNA
OBIIEE KOJIMYECTBO 68
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9 KJIACC
HanmenoBanue paznena | Komuuecto OcHoBHOE OcCHOBHBIE BU/JIbI JEATEIBHOCTH 00YYAIOIIUXCS
(Tembl) Kypca 4acoB COACpIKAHUE

Tpuronomerpus. Teopemsl 16 Onpenenenue D®opMyJTHPOBATH ONPeEAEJIeHUS] TPUTOHOMETPUUECKUX

KOCHHYCOB Y CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUN TYIBIX M MPSIMBIX YIJIOB.

Pelnienue TpeyrojabHUKOB ¢byukuuii yrios ot 0° | BbIBOAHMTHL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180°. ®opmybl (c panycoM OMMCAHHOM OKPYKHOCTH).
IpUBEICHUS. BoiBoauTh opMyIibl 1JI BHIYHCIEHUS 10
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TEOPEM TPUTOHOMETPHUH ((bopMyJIa
TeopeMa CHHYCOB. IJIOIA/IA TPEYTOJIbHUKA YEpE3 IBE CTOPOHBI U YTOJI MEKTY
Pemenue HUMH, (HopMyJia TUIOIIAAH YEThIPEXYTrOJIbHIUKA YEPE3 €r0
TPEYTOIbHUKOB. JUArOHaJU U YTOJl MEXIy HUMH).
HpaKTI/I‘{CCKOC Pemarnb TPEYTOJIbHUKH.
TIpUMEHEHNe Pemats npakTuyeckue 3a1auu, CBOISIIHNECS
JIOKa3aHHBIX TEOPEM K HaAXOKIACHHUIO PA3JIMYHBIX 3JICMCHTOB TPCYT'OJIbHUKA

[IpeobpazoBanue moao0us. 10 [Tonsitue OcBauBaTh NOHSATHE NTPEOOPA30BAHUS TTOTO0US.

MeTtpuueckue
COOTHOILICHUS
B OKPY’KHOCTHU

0 mpeoOpa3oBaHUU
10100M4.
CoOTBETCTBEHHBIC
2JIEMEHTHI ITOJOOHBIX
uryp.

Teopema

O IIPOU3BEICHUH
OTPE3KOB XOP/I,
Teopema

HccaenoBaTh OTHOLICHUE JIMHEHHBIX DIIEMEHTOB (PUTYD
pu peoOpa3oBaHUU MOT00US.

Haxoauts npuMepbl Tog00us B OKpYKaoIIeH
JEeHCTBUTEIHHOCTH.

BbIBOIMTH METPUYECKHE COOTHOILICHHS MEXKITy OTPE3KaMH
XOpJ, CeKYIIUX U KaCaTeIbHBIX C UCIIOJIb30BAHUEM
BIIMCAHHBIX YTJIOB U MOJ00HBIX TPEYTOJIbHUKOB.

PemaTh reoMeTprueCcKue 33]a91 U 33129 U3 PEATBHOM
KM3HU C UCTIOJIb30BaHUEM ITOTI0OOHBIX TPEYTOJIbHUKOB
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@ 6 M 59 6

O IPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
Teopema O KBaJiparte
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
F€OMETPUUYECKUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CJIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOPA
Ha YHCIIO.
DuU3NYECKUMN

Y T€OMETPUYECKUN
CMBICJI BEKTOPOB.
Paznoxxenue Bekropa
10 IBYM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
MIPOU3BEIECHUE
BEKTOPOB, €TO

Hcnoab30BaTh BEKTOPHI KaK HAPABICHHbBIE OTPE3KHU,
HCCJIeI0BATH TEOMETPUUECKUH (TIepeMeleHre)

U (pu3nvecKuil (Cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHust CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOPA HA YUCJI0, HCCIEA0BATH
reOMETPUUYECKUN U PU3UUYECKHI CMBICIIBI 3TUX ONEpaIuil.
PemaTe reomerpryecKkue 3a1a4u ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 10 IBYM HEKOJUTMHEAPHBIM
BEKTOPaM.

Hcnoab30BaTh CKAIIPHOE TPOU3BEEHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOWCTBA.

BeraucjasaTs CyMMy, pasHOCTb U CKaJSIPHOE IPOU3BEICHUE
BEKTOPOB B KOOpP/IMHATAX.

IIpuMeHsATh CKAIIPHOE IPOU3BEAECHUE ISl HAXOKICHUS
JUIVH U YTJIOB
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MIPUMEHEHUE
JUTST HAX 03K JICHHU S
JUTAH U YTJIOB.
Penienue 3amau

C ITOMOIIIBIO BEKTOPOB.
[IprmeHeHne BEKTOPOB

IJISL pelIeHus 3a1a4
buzuku

I[CKapTOBBI KOOpANHATHI
Ha IIJIOCKOCTH

JlekapTOBBI
KOOPJIMHATHI TOUEK
Ha TJIOCKOCTH.

YpaBHEHUE NIPSIMOMU.

YpaBHeHUE
OKPY>KHOCTH.
Koopaunatel Touek
nepeceyeHust
OKPY>KHOCTH

U IIPSIMOM.

Meton koopauHAT
MIPHU pEeLICHUU
reOMETPHUYECKHUX

3a7a4, IIPaKTUYCCKHUX

3aja4

OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPAMHAT, IEKAPTOBBIX KOOPJIMHAT TOYKH.

BbiBOAUTH ypaBHEHHE NPSIMOM U OKPY>KHOCTH.
BoiaeasiTh MOJTHBIN KBaApaT AJIs1 HAXO0XKACHHS LIEHTpa

U painyca OKPY>KHOCTH MO €€ YPaBHEHHUIO.

Pemartsb 3a1a4m Ha HAXOXKAECHUE TOUYEK

nepecevyeHust MPSIMbIX U OKPY>KHOCTEN C MOMOIIbIO METO/1a
KOOpJUHAT.

Hcnoab3oBaTh CBOMCTBA YII0BOro KO3 @UiimeHTa npsamoi
MIpU PEIICHUU 3a/1a4, ISl ONPEICIICHHS PACTIOJIOKEHHUS
IPSAMO.

IIpyMeHsATH KOOPUHATHI TIPU PEIICHUU

FeOMETPUYECKUX U MPAKTUYECKUX 3a/aY,

JUTSl TOCTPOEHUS] MATEMATHYECKUX MOJIEIEH

peanbHbIX 3a/1a4 («METO/I KOOPJUHAT).

IHoab30BaThCA 17151 TOCTPOEHUS U UCCIIEIOBAHUM
U(POBBIMU PECYPCAMH.

3HAKOMUTBCS € HCTOPHEN Pa3BUTHUSI TEOMETPUU
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[IpaBunbHBIE 8 IIpaBunbHbIE D®opMyJIHPOBATH ONPEICIICHUE IPABUIIBHBIX
MHOTOYTOJIbHUKH. MHOT'OYTOJIbHUKH. MHOT'OYTOJIbHUKOB, HAXOAMTh UX JJIEMEHTBHI.
J{mMHa OKpYKHOCTH Yucno w. Jnuna IHob30BaThLCSI TOHATHEM JIJIMHBI OKPYKHOCTH, BBEJICHHBIM
Y TJIOIIA/Ib KpYTa. OKPY>KHOCTH, IyTH C IOMOIIIBIO NMPAaBUJIBHBIX MHOTOYTOJIbHUKOB, ONIPeesiTh
Brrunciienue momanei OKPY>KHOCTH. YUCJIO T, JJIMHY AYTU U PAJUAHHYIO MEPY yIJIa.
Pagnannas mepa IIpoBoauTh MEepexoa OT paAMaHHON MEPHI yTiia
yra. K TpaJlyCHOM ¥ HA00OPOT.
[momane kpyra, OmnpenensiTb Iomaabs Kpyra.
CEeKTOpa, CErMEHTAa BoiBoauth ¢gopMyJibl (B rpagyCcHON U paluaHHON Mepe)
JUISL JUTMH YT, TUIOIIAIed CEKTOPOB U CETMEHTOB.
BoruncasTs miomaan Guryp, BKIFOYAIOUIX 3JIEMEHThI
OKPYXHOCTH (KpyTa).
HaxoauTs muiomaay B 3aj1adyax peajibHOW KU3HU
JIBUKEHHS TIIIOCKOCTH 6 [TousTue o ABw>keHnn | Pa30upars npuMeEphl, WILTIOCTPUPYIOIINE MOHITHUS

IJIOCKOCTH.
[TapamienbHbIN
IIEPEHOC, IOBOPOT
IIpumenenne

IIPY PELICHUU 3a7a4

JBUKEHUSL.

DopMyJTHPOBATH ONIPEAECIEHUS NaPAILIETBHOIO IEPEHOCA,
II0BOPOTAa U OCEBOM CUMMETPHH.

BbIBOAMTH X CBOMCTBA, HAXOAUTH HETIOJIBUKHBIC
TOYKH.

HaxoauTh HEHTPBI 1 OCU CUMMETPHUN IMPOCTEUIIINX
¢buryp.

IIpuMeHATH ITapauIENbHBIN IEPEHOC U CUMMETPHUIO
MIPY PEIIEHUU TEOMETPUIECKUX 3a1ad (pa3oupaTh
IPUMEPBHI).

HUcnonb30BaTh IS IOCTPOCHUS U UCCIEA0BAHUI
(G poBBIE pecypcChl
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[ToBTOpenue, 06001IeHNE,
CUCTEMATH3aIUS 3HAHUU

7

IloBTOpEHME
OCHOBHBIX OHSATHI

1 METOJIOB KYpCOB
7-9 KJ1accos,
o0o01ieHne

U CHCTEeMaTU3alus
3Hanuu. [Ipocrenimue
r€OMETPUYECKHE
burypsl u ux
cBoiicTBa. 3mepenue
F€OMETPUUYECKUX
BEJINYHH.
TpeyroabHUKH.
[TapannensHbie

Y IEPIECHIUKYIISIPHBIE
MpsIMBIE.
OKpyXHOCTb U KPYT.
I'eomerpuyeckue
MMOCTPOEHHUS. Y TJIbI

B OKPYHOCTH.
Bniucannsie

Y OTIMCAaHHbIE
OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[Ipsmas

Y OKPYKHOCTb.

OnepupoBath NoHATUSIMU: PUTypa, TOUKa, IpsIMasi, yroJi,
MHOTOYTOJIBHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUHN
TPEYTOJIBHUKH, TPAMOYTOJIbHBINA TPEYTOJIbHUK, MEIUAHA,
OHCceKTpuca U BbICOTa TPEYTrOJIbHUKA, TApaJIeIOTpaMM,
poMO, MPSIMOYTOJIbHUK, KBaJIpaT, TpareLus; OKPYKHOCTb,
KacarelibHas; paBEeHCTBO U 1o00ue Gpuryp,
TPEYTOJIbHUKOB; NApAJIENbHOCTD U IEPIEHIUKYISIPHOCTD
IPSMBIX, YTOJI MEXKY IPSIMBIMU, CHMMETPHUSL OTHOCUTEIILHO
TOYKH U NPAMOW; JNINHA, PACCTOSHUE, BEJIUYMHA YTJIa,
IJI0IA/b, IIEPUMETP.

Hcnoab3oBath (popMyJibl: IEPUMETPA U TUIOLIAAN
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOILAIN KpyTa,
00beMa MPSIMOYTOJIBHOTO MapasuIeenuIe/a.
OnepupoBatb NOHATHAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOPAMHAT, BEKTOP; MCI0JIb30BATH 3TH IIOHATHUSA

JUISL IPEJICTABIICHUS JAHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIE
U3 IpYruX Y4EOHBIX NPEIMETOB.

PemaTe 3a1auM Ha NOBTOPEHUE OCHOBHBIX IMOHATHH,
WJUTFOCTPALIAIO CBA3EH MEXIY PA3IUYHBIMU YaCTIMU Kypca.
BriOupaTh MeToA I peleHus 3aJa4u.

Pemiars 321241 U3 MOBCEAHEBHOW KU3HU
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YeTsIpexyroJbHAKH.
Bniucannsie

Y OTNIMCAHHbIC
YETHIPEXYTOJIbHUKH.
Teopema I[Tudaropa
Y Hayaja
TPUTOHOMETPUHU.
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OEJNEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA» B 7-9 KITACCAX

HHOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1M(pPOBOM MHpE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIIYIO 3HAYMMOCTh, KaK C TOUYKH 3PEHUS IPAKTHUECKUX MPUIOKEHHUM, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOJMMOM KaKIOMY uenoBeKy. Bo3pacrtaer uucio mnpodeccuid,
IpU OBJIAJEHUU KOTOPbIMH TpeOyeTcst xopomas 0a3oBas MOATOTOBKAa B 00JIacTu
BEPOSITHOCTU U CTAaTUCTHUKH, TaKas MOJrOTOBKA BakKHA VISl MPOAOKEHUST 00pa30BaHus
U IS yCTIenTHOU mpo(decCHOHANBbHOM Kapbephl.

Kaxxipiii yenoBek MOCTOSIHHO MPUHUMAET PEIIEHUSI HA OCHOBE UMEIOIIUXCS Y HEro
JaHHBIX. A a1 OOOCHOBAaHHOTO TMPUHATUS PEIICHHS B YCIOBHUSIX HEIOCTaTKa
Wi u30bITKa MHGOPMAIIMK HEOOXOJMMO B TOM YHCIE XOpOolo CchHOpMHUPOBAHHOE
BEPOATHOCTHOE M CTaTUCTUYECKOE MBIIUICHHUE.

NmeHHO mo3TOMY OCTpO BCTaja HEOOXOIUMOCTh CPOPMHUPOBATh y OOYyHAIOIIUXCS
(GYHKIIMOHATBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0O B ce0s B KaueCTBE HEOTHEMIIEMOIl
COCTaBJISIFOLIECH yYMEHUE BOCIPUHUMATh M KPUTUYECKH aHAIM3UPOBATh MH(OpMAIIHIO,
MPEJICTABICHHYIO B Pa3IMYHbBIX (popmMax, MOHUMATh BEPOSATHOCTHBIN XapakTep MHOTUX
pealIbHbIX MPOIECCOB M 3aBUCHUMOCTEH, MPOU3BOIUTH IMPOCTEUIINE BEPOSITHOCTHHIC
pacueTsl.

3HaKOMCTBO B Y4eOHOM Kypc€ C OCHOBHBIMHM MpHUHIMIAMH cOOpa, aHanimusa
U TPEICTaBICHUS NAHHBIX M3 PA3NUYHBIX cdep KU3HM OOLIecTBa M TrocydapcTBa
npuoOuiaeT oOydaromuxcss K  OOIIeCTBEHHbIM HHTepecaM. V3ydueHnue oOCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHU3alMy Iepedopa U TMoJACYeTa 4YHclia
BAPUAHTOB, B TOM YHUCJE B NPUKIAJAHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMHU TEOPHUH
rpadoB co3gaeT MaTeMaTUYeCKUil (yHIaMeHT st (OPMUPOBAHUS KOMIIETCHIIMM
B oOmactu uHPOpMAaTUKM U UHUQPPOBBIX TexHoJoruil. [Ipm u3yuyeHUM CTATUCTUKU
U BEPOSITHOCTU 00OTallatoTCsl MPEACTABICHUS 00yUYaIOIIUXCs O COBPEMEHHON KapTHUHE
MHUpa U METOJIaX €ro uccienoBaHus, (OpMUPYETCs MOHUMAaHHE POJIM CTATUCTUKU Kak
MCTOYHHMKA COIMAIbHO 3HAYUMOW uWHGOpPMAIMM W  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIJICHHUS.

B coOTBETCTBUU C JaHHBIMH LIEJIIMH B CTPYKTYypE MporpamMMmbl y4eOHOro Kypca
«BeposTHOCTh U CTATUCTHKA» OCHOBHOI'O 00IIEro 00pa30BaHUs BbIACIEHBI CICAYIOIINE
coziepKaTeNbHO-MeToiMuecke JuHuu: «[lpeacTaBieHure NaHHBIX M ONUcCATEIbHAs
CTaTUCTUKa», «BeposaTHOCThY, «DneMeHThl KOMOMHATOpUKH», «BBeneHue B Teopuio
rpadoBy.

Copepxanne mmuHun «lIpencraBneHre MaHHBIX W OMHCATENbHAs CTATHCTHKA
CIIy’KUT OCHOBOU 1Jisi (pOPMUPOBaHUS HABBHIKOB pabOTHl ¢ MH(POPMAIUEH: OT UTEHUS
M UHTeprnperanuu uHGOpMAaIMK, MPEACTaBICHHOW B Ta0JIMIaX, HAa JUarpaMMmax
u rpadukax, 10 cOopa, TPEACTaBICHUS M aHaIM3a JaHHBIX C HCIOJIb30BAHUEM
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CTATUCTUYECKUX XapaKTEPUCTUK CpPEeIHUX U pacceuBaHusi. Paboras c JaHHBIMH,
oOydJaroryecsi yd4aTcsi CUWTBIBaTh MW HHTEPIPETUPOBATH JaHHBIC, BHIJIBUTATH,
apryMEeHTUPOBATh U KPUTHUKOBATH MPOCTEHIIINE TUIIOTE3bI, Pa3MBILLIATH HAJl PaKkTOpamH,
BBI3BIBAIOIIMMU HM3MEHUMBOCTh, U OIICHMBATh HX BIMSHUE Ha paccMaTpUBacMble
BEJIMYUHBI U MIPOIIECCHI.

NHTynTMBHOE TIPENCTABIEHUE O CIyYalHOM W3MEHYMBOCTH, WCCIICIOBAHUE
3aKOHOMEPHOCTEN M TEHACHLNUNW CTAaHOBUTCS MOTHMBHUPYIOIIEH OCHOBOW Il U3YYEHUS
TEOpPHUHU BEPOSATHOCTEH. bosbIlioe 3HaUeHHE UMEIOT TPAKTUYECKUE 3aJaHus, B YaCTHOCTH
OTIBITHI C KJIIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJUTCS KaK Mepa MpaBIomno00us CIIy4aifHOTO COOBITHS.
[Ipu n3ydyennu yueOHOro Kypca o0ydaroniuecs: 3HaKOMATCS ¢ TPOCTEUIIIMMHU METOIaMH
BBIYMCIICHUSI BEPOSITHOCTEM B CIIy4alWHBIX JKCIEPUMEHTAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU HMCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMHM, IO3BOJISIOIIUMU CTaBUTh
U pemaTth 0ojiee CIOXKHbIE 3a7a4u. B ydeOHbIN Kypc BXOAT HauajdbHbIC MTPECTABICHUS
O CIIy4allHbIX BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYyYaroluXcs
C MHOXKECTBAMH M OCHOBHBIMH OTNEpPAIUSMH HaJT MHOKECTBAMHU, PAaCCMATPUBAIOTCS
MpUMEpPHl NPUMEHEHHs] U1 PEUIeHUs 3aJad, a TakKKe HCIOJIb30BaHHUS B JPYIUX
MaTeMaTUYECKUX KypcaX U YUYEOHBIX MpeaMeTax.

B 7-9 knaccax uzyuaercst yueOHbIN Kypc « BeposITHOCTh M CTaTUCTHKAY, B KOTOPHIN
BXoAsaT pasaensl: «lIperncraBineHue [aHHBIX U ONMCATEIbHAs CTAaTUCTHUKAY,
«BepoaTHoCThY, «JeMeHTh KOMOMHATOPUKNY, «BBenenune B Teopuro rpadony.

OOmiee YMCIO dYacoB, PEKOMEHIOBAHHBIX [IJII M3y4eHUS Yy4eOHOTO Kypca
«BepostHOCTh U cTtatucTuKa», — 102 4daca: B 7 knacce — 34 yaca (1 yac B Hepmeno),
B 8 kiacce — 34 yaca (1 gac B Hezento), B 9 kiacce — 34 yaca (1 yac B Heziento).

COAEPKXAHUE OBYYEHMUSA
7 KUIIACC

[IpencraBienure NaHHBIX B BUAE TaOmuI], auarpamMm, rpadukoB. 3amoHEHUE
Ta0JIHI], YTCHHE W TOCTPOCHHUE AMarpaMM (CTOJIOMKOBBIX (CTOJIOYATBIX) U KPYTOBBIX).
Urenue rpaduKoB peanbHBIX MpoleccoB. M3prnedenne wuHoOpManuu U3 guUarpamm
U TaOJIHII, UCTIOJIb30BaHNE U HHTEPIPETAIUS JAHHBIX.

OnucartenpHasi CTaTHCTUKA: cpeaHee apudMeThyeckoe, MeauaHa, pasMax,
HanOoJIbIIEE U HAUMEHBLIEE 3HAYEHHSI HA0Opa YMCIOBBIX TaHHBIX. [ [pumepsbl cinyyaiiHON
U3MEHUYMBOCTH.

Crny4yaliHbIN SKCTIEPUMEHT (ONBIT) U cydaiiHOoe coObITHE. BeposTHOCTH M yacToTa.
Ponb ManoBepoOsTHBIX U MPAKTHUECKH TOCTOBEPHBIX COOBITHI B MPUPOJE U B OOIIECTBE.
MoHera u urpanbHas KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepmmua, pedbpo. Crenenb BepmuHbl. Uncio pedbep u cymmapHasi CTeleHb
BepuinH. [IpencraBnenue o cBsizHoctu rpada. Lenu u uuknsl. [lytu B rpadax. O6xon



OepepanbHas paboyas nporpamma | Marematuka. 5—9 kiaccsl (0a30BbIi YpOBEHb)

rpacda (disiepoB nyTh). [IpencraBienue o0 opueHTHpOoBaHHOM Tpade. Pemenue 3anau
C TIOMOIIEI0 TPadoB.

8 KITACC

[IpencraBieHue JaHHBIX B BUE TaOIMLI, AUarpamm, rpaukos.

MHO0K€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Onepanyuu HaJ MHOXKECTBAMU:
oObeIMHEHUE, NepeceueHue, aomnoiaHeHue. CBoiCTBa omepanuil Hajl MHOMXECTBAMM:
[IEPEMECTUTENBHOE, COUETATENbHOE, PACIPENEIUTENBHOE, BKItOUeHU. Mcrons3oBanue
rpaUyecKoro MpEeACTABICHUS MHOXECTB I OMNHCAHMUS PEANbHBIX MPOLECCOB
Y SIBJICHUH, TIPY PELICHUM 3a1a4.

N3mepenne paccenBaHus MAaHHBIX. Jlucriepcus M CTaHOAPTHOE OTKJIOHEHME
YHCJIOBBIX HA0OPOB. J{narpamMma paccenBaHusl.

DneMeHTapHbIe COOBITUS ciydaiiHOro omnbiTa. Ciay4aiiHble coObITHS. BeposiTHOCTH
coObITUN. OMNBITHI C PaBHOBO3MOXKHBIMH JJIEMEHTApPHBIMU COOBITUSIMHU. Cry4yaltHbIN
BbIOODP. CBSA3b MEXIYy MAJIOBEPOATHBIMM M IPAKTHUUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPO/JIE, OOIIECTBE U HAYKeE.

Hepeo. CBOMCTBa JE€PEBBEB: €AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHHME BUCAYEH
BEPIIMHBI, CBSI3b MEXAY YHMCIOM BEpUIMH M yuciaoM pedep. [IpaBuno ymHOXKEHHS.
Pemenue 3aa4 ¢ momolsko rpagos.

[IpotuBononoxxueie coObiTus. uarpamma Diinepa. O0beUHEHNE U TIepeceUeHHe
coOpiTuii. HecoBmecTHbie coObITHs. DOpmyina CIOKEHUS BEPOATHOCTEW. Y CIOBHas
BeposATHOCTb. IIpaBwiio ymHoxeHus. HesaBucumbie coObiTus. IlpencraBineHue
DKCIIEPUMEHTa B BHJE JAepeBa. PemeHue 3amady Ha HAxX0XAEHUE BEPOATHOCTEMN
C IIOMOIIBIO IEPEBA CIIy4alHOTO 3KCIIEPUMEHTA, IHarpamMmm Duiepa.

9 KITACC

[IpencraBneHue NaHHBIX B BUAE TaOJHUL, AUarpamm, rpaukoB, UHTEPIpPETALUs
AaHHBIX. UTeHHe U MOCTpOeHUe TalJIull, AUarpaMm, rparKoB MO peaTbHbIM JTaHHBIM.

IlepecranoBku u ¢akropuan. CodeTaHuss M YUCIO codeTaHUU. TpeyrojbHHUK
[Tackans. Pemenue 3a7a4 ¢ MCHOIb30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckass BeposiTHOCTb. CiydailHBI BBIOOp TOYKM U3  (PUTYPHI
Ha IJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH.

UcnpiTanne. Yenex n Heygawa. Cepust UcnblTaHUM 110 nepBoro ycmexa. Cepus
ucneiTanuii bepuymiu. BepostHocTu coObITHIT B cepun ucnibiTannii bepHyiu.

CnydailHasg BeEJIMYMHA W PpACHpPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
oXxuaanue u pucnepcus. [IpuMepsl MaTeEMaTUYECKOro OXKUAAHUSA KaK TEOPETUYECKOIO
CPEAHETO 3HAYCHHMS BEJIIMYMHBL. MaTeMaTHUeCcKOEe OXKUIAAHUE U JUCIIEPCHUS CIydalHOU
BEJINYMHBI «YUCIJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHymum».

[TonsiTue 0 3aKoHE OONBITNX YKcell. M3MepeHre BEepOATHOCTEN ¢ TTOMOIIBIO YacTOT.
Poub u 3HaueHKe 3aKOHa OOJIBIINX YHCEN B IPUPOJIE U OOLLECTBE.
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HNPEAMETHBIE PE3YJIbTATHI

[IpenmeTHBIE pe3ybTaTBl OCBOCHHUS NPOTPAaMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce.

Yurate wuHOpMaLMIO, NPEICTaBICHHYIO B Ta0iaumax, Ha JuMarpaMmax,
MPEICTaBIIATh JaHHbIE B BUJIE TAOIUI, CTPOUTH AUATPAMMBI (CTOIOUKOBBIE (CTOI0UYATHIE)
U KPYTr'OBbIE) [10 MAaCCUBAaM 3HA4YEHUH.

OnuceIBaTh U UHTEPNPETUPOBATH PEAIBHBIE YHCIOBBIE TaHHBIE, IPEICTABICHHBIC
B TabJuLax, Ha [uarpaMMmax, rpadukax.

Hcnons30BatTh 111 ONMCAaHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKU: CpEIHEE
apudmeTrnyeckoe, MeaHa, HanOOJbIIIEe U HAMMEHbIIIee 3HAUCHHUS, pa3Max.

HmeTs mpeacTaBiaeHue o CydailHOM M3MEHYMBOCTH HA MPUMeEpax LeH, PU3NIeCKuX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IIPEACTABICHUE O CTATUCTUYECKOMN
YCTOMYUBOCTH.

[IpeameTHBIE pE3yabTAaThl OCBOSHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce.

N3Bnekats u mpeoOpa3oBeIBaTh HHPOPMAIIUIO, TIPEICTABICHHYIO B BHJIE TAaOJUII,
IuarpaMm, rpa@uKoB, IPEICTABIATh IAHHbIE B BUJE TaOIUL, AMarpaMmm, rpaduxos.

OnuceIBaTh IaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTeNel: CPeTHUX 3HAYCHUI
U Mep pacceuBaHus (pa3max, IUCIEPCHs U CTAHJAPTHOE OTKIOHEHUE).

Haxonuth 4acTOTHl YHCIIOBBIX 3HAYCHUH M YaCTOTBI COOBITUH, B TOM YHCIIE
10 pe3yJibTaTaM U3MEpPEHUN U HaOJI0ICHUH.

Haxonute BEpOSATHOCTH CIIy4allHBIX COOBITHII B OIBITaX, 3HAas BEPOSTHOCTU
AJIEeMEHTapHBIX COOBITHUI, B TOM YHCJIE€ B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnionp3oBath rpaduyeckue MOJACIU: JIEPEBO CIyYalHOTO JKCIEPUMEHTA,
JIarpaMmebl Diliepa, YuciaoBas npsimasi.

OnepupoBaTh MOHATUSIMU: MHOXECTBO, MOAMHOKECTBO, BBINOJHATH OIEpAIUU
HaJl MHOXKECTBaMU: 00ObEIMHEHHE, [TIEPECCUCHHE, JOMOTHEHUE, TEPEUUCTISTh JIEMEHTHI
MHOYECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnons3oBath rpaduueckoe MpeACTaBICHUE MHOXKECTB M CBSI3€M MEXIy HUMU
JUIS ONIMCAaHMs MPOILIECCOB U SIBJICHUM, B TOM YHUCJE MPU PEUICHUH 3a7a4 U3 APYrUX
y4eOHBIX MPEAMETOB U KypPCOB.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS MIPOTpaMMbl y4eOHOTo Kypca K KOHILY
oOyueHus B 9 kiacce.

W3Bnekatb u npeoOpa3oBbIBaTh MH(OpPMAILINIO, MPEACTABICHHYIO B PAa3IUYHBIX
WMCTOYHUKAX B BHJE TaONWl, guarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BHUJE
Ta0JIMlL, TUarpaMm, rpa@uKoB.
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Pemate 3amaun  OpraHuM3OBaHHBIM ~ MEpPeOOPOM  BApUAHTOB, a  TaKXKe
C CTIOJIb30BaHMEM KOMOMHATOPHBIX MTPABUII U METOIOB.

Hcnonp30BaTh OnMcaTENbHbIE XAPAKTEPUCTUKH JIJII MACCUBOB YHCIIOBBIX JTAHHBIX,
B TOM YMCJIE CPEHHUE 3HAYECHUS U MEPBI PACCEUBAHMUSL.

Haxonuth 9acTOThl 3HAYEHWW W YACTOTHI COOBITHSA, B TOM YHCIE TOJIb3YSCh
pe3ybTaTaMu MPOBEICHHBIX U3MEPEHUI 1 HAOIIOICHUM.

Haxonuth BepOsSTHOCTH CIIy4alHBIX COOBITUN B M3yYCHHBIX OMBITaX, B TOM YHCIIC
B ONbITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPHUSX HCIBITAHUI
J10 IEPBOTO yCIEXa, B CEPUSAX UCIBITaHUN bepHyun.

HNmets nipencraBieHUe O CIIy4alHOM BEJIMYMHE U O PACTIPEAECIICHUN BEPOATHOCTEM.

NmeTr mpencTaBieHWE O 3aKOHE OOJNBIMX YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YalHOW W3MEHUYMBOCTH W O POJM 3aKOHA OOJBIINX YHCEI
B IIPUPO/IE U 0OIIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena |Kommuectso OCHOBHOE cOJIep>KaHKE OCHOBHBIE BUIBI JESTEIHHOCTH O0YJAIOIINXCS
(Temsl) Kypca 4acoB
[IpencraBieHue TaHHBIX 7 [IpencraBieHue TaHHBIX OcBauBathb Croco0bI IIPEICTABICHUS

B Tabnunax. [IpakTuueckue
BBIYHCIICHHS TIO TAOTMYHBIM
naHHBIM. V3BNedeHne

U UHTEpIpeTalus
TaOJIMYHBIX TAHHBIX.
[IpakTuueckas padora
«Tabmuib.

['padpuueckoe
IpeICTaBICHHUE TAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamm. Urenue u
MOCTPOCHHUE AUATPAMM.
[Tpumeps! nemorpapuueckux
JarpaMM.

[TpakTrueckas pabota
«/Inarpammen»

CTATUCTUYECKUX JAHHBIX U YUCIOBBIX MaCCUBOB
C TMIOMOIIIBIO TAOJHUIL ¥ TMarpaMM C UCIIOJIb30BAHUEM
aKTyaJbHBIX U Ba)XXHBIX JAHHBIX (qeMorpaduueckue
JaHHbIE, IPOU3BOJICTBO IPOMBIIIUIEHHOM

U CEIIbCKOXO35MCTBEHHON POIYKIIUH,
OOIIECTBEHHBIE U IPUPOIAHBIC SIBJICHHUS).

N3yuats MeTOoABI padOThI ¢ TAOJIUYHBIMHU

U rpapuuecKuMU MPeACTaBICHUSIMU JaHHBIX

C TOMOIIBIO IU(PPOBBIX PECYPCOB B X0JI€
MPaKTUYECKUX padOT

OnucaresnpHas CTAaTUCTUKA

Uucnossie HaOopbl. CpenHee
apupMeTHIECKOE.

OcBanBaTh NOHATHS: YHCIOBOI HAOOP, Mepa
LEHTPaAJIbHON TEeHICHIIUH (Mepa LEHTpa), B TOM YHCIIE
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Menuana yucioBoro Habopa.

Y CcTONYNBOCTL MEIMAHBI.
[IpakTuyeckas pabora
«CpenHrie 3HaUCHU.
Haubonwiiee 1 HauMeHbIIIee

3HAYEHMSI YMCIIOBOTO Habopa.

Pasmax

cpenHee apuMeTHIecKoe, MeIUaHa.

OnuchbIBaTh CTATUCTHYECKUE TAHHBIE C TOMOIIBHIO
CpeaHero apu(pMeTHyecKoro 1 MeJuaHbl.

Pewmathb 3a1a4m.

M3yyarsb cBOMiCTBA CPETHUX, B TOM YUCIIE

C TIOMOIIBIO IU(PPOBBIX PECYpCOB, B XOJIE
MPaKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HAUOOJIbIIIEE U HAUMEHbBIIIEE
3HAYEHHUS YUCIOBOTO MACCUBA, pa3Max.

PemaTh 3aga4u Ha BIOOp crioco0a OMMCcaHus
JaHHBIX B COOTBETCTBUU C MPUPOJON JaHHBIX

U TIEJISIMU UCCIICTOBAHUS

Cny4daiiHas U3BMEHYHBOCTD

Cny4daitHas ”3BMEHYUBOCTh
(mpumepsr). Yactora
3HAYEHUI B MaCCUBE
JNaHHBIX. [ pynnupoBka.
['ucrorpammel.
[IpakTryeckas pabora
«Crny4aitHasi '3BMEHYUBOCTh

OcBauBaTh NOHATHS: YACTOTA 3HAUCHUM B MAaCCUBE
JAHHBIX, TPYHIIUPOBKA JaHHBIX, THCTOTPAMMA.
Crponthb 1 aHAJIU3MPOBATH THCTOTPAMMEI,
NOAOUPATH MMOJXOIAIINAN 1Iar TPYHNITHPOBKHU.
OcBauBaThb rpaguyeckre npeacTaBIeHUs pa3HbIX
BUJIOB CJIYYaHOW U3MEHYMBOCTH, B TOM YHUCJIIC

C MOMOIIBIO IUGPOBBIX PECYPCOB, B XOJI€
MPAKTUYECKON PabOTHI

Brenenue B Teoputo rpados

I'pad, Bepimna, pedpo.
[IpencraBneHue 3aaa4u

¢ momotnpko rpada. CreneHpb
(BaJICHTHOCTD) BEPIIHHEI.
Yucmo pebep u cymmapHas

OcBauBaTth noHsaTHusi: rpad, sepimHa rpada, pedopo
rpada, cTeneHb (BaJI€HTHOCTh BEPIINHBI), IIETb

U 1UKIL

OcBauBaTh NOHATHS: TYTh B rpade, 3UIepoB MyTh,
00xox rpada, OpMEeHTUPOBAHHBIHN rpad.




OepepanbHas padouast mporpamma | MaTtemaTtuka. 5—9 kinaccol (60a30BbI ypOBEHb)

cTerneHs BepuH. Llens

u 1uki. [1yTs B rpade.
ITpencraBieHue o CBA3HOCTU
rpada. O6xox rpada
(9MJIepOB MyTh).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

Pemiars 3a1a4M HAa TOMCK CYMMBI CTEIIEHEN BEPILIVH
rpada, Ha mouck o6xoja rpada, Ha MOUCK MyTel

B OPMEHTUPOBAHHBIX rpadax.

OcBauBaThb ClIOCOOBI ITPEACTABIEHUS 3a1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUHU BEPOATHOCTEH, IPYTUX
MPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHUE LeNH, (PYHKIIMOHATLHBIE
COOTBETCTBHSI) Ha MPUMeEpax

BeposTHOCTB U 9acToTa
CITy4aifHOTO COOBITHS

CnyyaliHbI! ONBIT

U CllydyaifHOE COOBITHE.
BeposaTtHOCTh 1 yacToTa
coObITusi. Poib
MaJIOBEPOSTHBIX

Y IPAKTHYECKU IOCTOBEPHBIX
COOBITHI B IPUPOJIE

U B obO1ecTBe. Monera

U UTpajbHasi KOCTh B TEOPUH
BEPOSTHOCTEM.
[IpakTuueckas pabota
«YacToTa BbIIaICHUS OpJiay

OcBauBaTh NOHATHSA: CIIy4alHbIN OIIBIT

U Clly4yailHOoe cOOBITHE, MaJIOBEPOATHOE

U IPAKTUYECKU JJOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaYNMOCTH MAJIOBEPOSTHBIX COOBITHIA

B IIPUPO/IE U OOLIECTBE HA BAXKHBIX MTPUMEpPax
(aBapuu, HeCYACTHBIE CIIydau, 3alllUTa IePCOHAIBLHON
uH(popMalny, nepeaaya JaHHbIX).

M3y4yaTh posib KIACCUYECKUX BEPOSITHOCTHBIX
Mozelel (MOHeTa, UrpajibHas KOCTh) B TEOPUU
BEPOSITHOCTEM.

Hao0uroaath U M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
HKCIIEPUMEHTAaxX, B TOM YHUCJIE C MOMOILbIO HU(POBBIX
PECYpPCOB, B XO/I€ IPAKTUYECKON pabOThI

O06o0011eHue,
CHUCTEMATH3AINS 3HAHUI

IIpencraBnenye 1aHHBIX.
OnucarenpHas CTAaTUCTUKA.
BepositHOCTB CitydaliHOTO
COOBITUSA

IToBTOPATH M3yYEHHOE U BBICTPANBATh CUCTEMY
3HAHUM.

PemaTp 3agaum Ha NpeACTABICHUE U ONTMCAHUE
JTAHHBIX C IIOMOIIIBIO U3YYEHHBIX XapAKTEPUCTHK.
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OO0cy:k1aTh IpUMePBbI CITYYaiHBIX COOBITHI,
MaJIOBEPOSITHBIX U MIPAKTHUECKU JJOCTOBEPHBIX
CITy4aiiHBIX COOBITHI, X POJIU B IPUPOAE U KU3ZHU
YyeJoBeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME
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8 KUIACC
HaumenoBanwue paznena |KomuectBo OcHOBHOE CoOJIep)KaHHe OCHOBHBIE BUJIBI ACSITETLHOCTH O0YJArOIINXCSI
(Temnl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHne qaHHBIX. IoBTOPATH U3YYCHHOE U BHICTPAMBATH CUCTEMY

7 xJj1acca

OnucarenbHasi CTATUCTHKA.
Cny4daitHas U3MEHUYUBOCTb.
CpenHue 4nciioBoro Habopa.
Crydaiinpie COOBITHSI.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue moaenn
TEOPUHU BEPOSTHOCTEN:
MOHETa 1 UTpaJibHasi KOCTh

3HAHUU.

PemiaTe 3aga4m Ha PEACTABICHUE U OIIMCAHUE
JIAHHBIX C [IOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
Pemarhb 3a1a4yu Ha IPEICTABICHUE IPYIIIIUPOBAHHBIX
JTAHHBIX U OIIMCAHUE CIIyYaHON U3MEHYUBOCTH.
Pemiate 3aga4u Ha onpeAeICHUE YaCTOTHI
CIIy4aHBIX COOBITHH, 00CYKICHHE TPUMEPOB
CIIy4aiiHbIX COOBITHI, MaJIOBEPOSITHBIX

U MPAKTHUYECKHU JOCTOBEPHBIX CIIyYaHBIX COOBITUM,
UX POJIY B IIPUPOAE U )KU3HU YEIIOBEKA

Onepanuun

OnucarenbHasi CTATUCTUKA. 4 Otkiionenus. Jlucnepcus OcBauBaTh NOHATHSA: TUCIIEPCHUS U CTAHJAPTHOE
PaccenBanue naHHbIX YHUCJIOBOTO Habopa. OTKJIOHEHUE, UCT0JIb30BaTh 3TH XAPAKTEPUCTUKHU
CranmapTHOE OTKIOHEHUE JUISL ONMCAHUS pACCEUBAHUS JAHHBIX.
YHCIIOBOTO Habopa. BoeiaBurath runote3bl 00 OTCYTCTBUM WM HAJTUIUHU
Jlnarpammbl pacceuBaHus CBSI3M 110 AUarpaMMmaM pacCeuBaHUs.
CTpoutsb 1uarpaMMbl paCCEUBAHUS IO UMEIOIITUMCS
JTaHHBIM, B TOM YHCJIE C TOMOLIBIO KOMITBIOTEPA
MHoxecTBa 4 MHO)kecTBO, IOIMHOKECTBO. | OcBaMBaTh MOHATHS: MHOXKECTBO, JIEMEHT

MHOXECTBA, IIOAMHOXKCCTBO.
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HaJl MHOKECTBAMMU:
o0beIMHEHUE, TIEpEeCceUCHUE,
JIOTIOJTHCHHE.

CaolicTBa onepanui

HaJl MHO>KECTBAMHU:
MIEPEMECTUTEIBHOE,
coueTaTesbHOoE,
pacrnpeieuTeNbHOE,
BKJIIOUCHUS.

['paduueckoe
IIPEJCTABIICHNE

MHOKECTB

BoINOJIHATH ONepanMu HaJ MHOKECTBAMMU:
o0beIMHEHNE, TIEpeceueHre, JOMOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
COYETATENIbHOE, PACIIPEICIIUTEIBHOE, BKIFOUCHMUS.
Hcnoan3oBath rpaduyueckoe MpeacTaBiIeHHe
MHOYECTB IPH ONHUCAHUU PEATBHBIX IPOLIECCOB

U SIBJICHUH, TIPU PEIICHUY 33724 U3 APYTUX YUYSOHBIX
IPEAMETOB U KypCOB

BeposTHOCTS CilydyaitHOro
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnyuaiinbie COOBITHSI.
biaronpustcTByronme
3JIeMEHTapHbIE COOBITHSI.
BeposiTHOCTH COOBITHT.
OnbITHI ¢ pABHOBO3MOKHBIMU
3JIEMEHTaPHBIMHU COOBITUAMH.
CriyuaitHblii BEIOOD.
[IpakTuueckas padota
«OmnbITHI

C PABHOBO3MOXHBIMU
3JIEMEHTapPHBIMU
COOBITHSIMI

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Cly4aifHO€ COOBITHE KaK COBOKYITHOCTH
0JIaronpUSATCTBYIOIIUX JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYKHBIE AJIEMEHTAPHBIE COOBITHS.
PemiaTh 3aga4m Ha BEIYMCIICHUE BEPOATHOCTEN
COOBITHI 110 BEPOSITHOCTSIM JIEMEHTAPHBIX COOBITUI
CIIy4alHOrO OMBITA.

PemaThb 3a1a4m Ha BHIUKUCIICHUE BEPOATHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM UYHUCIIC

C IOMOIIBIO KOMIIBIOTEPA.

IIpoBoaAMTH U U3Yy4aTh ONBITHI

C PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU
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(C UCTIOIL30BAHUEM MOHET, UTPAJIbHBIX KOCTEH,
JIpYTUX Mojielieit) B X0J1e MPaKTUYeCKON paboThI

Brenenue B Teoputo rpados

HepeBo. CBoiicTBa Aepena:
€AUHCTBEHHOCTh IIyTH,
CYLIECTBOBAHUE BUCSIUYECH
BEPILHUHBI, CBSI3b MEXKTY
YUCJIOM BEPIINH U YUCIOM
pebep. [IpaBuno ymHOXKEHUS

OcBauBaTh NOHATHSA: IEPEBO Kak rpad Oe3 nuKIiIa,
BUCsYas BepiinHa (JIUCT), BETBb JIepeBa, MyTh

B IEPEBE, AMAMETP JIEPEBA.

H3y4yars cBOMCTBA 1epeBa: CyLIECTBOBAHUE BUCAYEH
BEPILIMHBI, EAUHCTBEHHOCTD ITyTH MEXKIY IBYMS
BEpPUIMHAMHU, CBSI3b MEK]Iy YUCIOM BEPIIMH U YUCIOM
pebep.

Pemars 3a1aum Ha MTOUCK U MIEPEUYUCIICHUE Ty TEN

B JiepeBe, OIpe/IesICHIe YUCIa BEPIIUH WK pedep

B JIepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM YHUCIIE

C IPUMEHEHHUEM IIPABUJIa YMHOKEHUS

Cnyuaiinbie cOObITHS

[IpoTHBOMOIOKHOE COOBITHE.
Juarpamma Diinepa.
OObenMHeHne 1 epeceueHme
coObrTiii. HecoBmecTHbIC
coObITusi. Dopmyiia
CJI0KEHMS BEPOSATHOCTEN.
[IpaBuno yMHOXKEHUS
BEPOSITHOCTEM.

YcnoBHast BEPOSITHOCT.
HezaBucumeblie coObITHS.
[Ipencrasienue

OcBauBaTh NOHSITHSA: B3aUMHO ITPOTUBOTIOJIOKHBIE
COOBITHSI, OTIEpALIMK HaJ COOBITUAMH, OOBETUHECHHE
U TIepeceueHne CoObITHH, AuarpamMmma Jitiiepa
(Oiinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHbBIE
COOBITHSI.

HN3y4aTts TeopeMbl O BEPOSITHOCTH OOBETUHECHUS
JBYX COOBITHH ((DOPMYIIBI CIIOKEHHS BEPOSITHOCTEM ).
Pematsb 3a1a4m, B TOM YHCJIE TEKCTOBBIC 3a/1a4U
Ha OTIPEJICIICHUE BEPOATHOCTEH OO BEAMHEHUS 1
MIEPECEUCHUSI COOBITUI C TTOMOIIBIO YUCIIOBOM
npsMoii, Auarpamm Jisepa, GopMyIibl CIIOKEHUS
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CIIy4alHOT0 IKCIIEPUMEHTA
B BUJIE JIepeBa

BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHUS
BEPOSITHOCTEU, YCIIOBHASI BEPOSTHOCTD, HE3aBUCUMBbIE
COOBITHSI IEPEBO CIIY4alHOTO OIBITA.

N3y4yars cBoiicTBa (ONpeeIeHNs) HE3aBUCUMBIX
COOBITHI.

Pematsb 3a1a4u Ha onpe/ieNieHUe U UCTI0JIb30BaHUE
HE3aBUCHUMBIX COOBITHH.

PemaTts 3a1aum Ha MOUCK BEPOSITHOCTEN, B TOM
YHUCJIe YCJIOBHBIX, C UCIIOJIb30BaHUEM JIepEBa
CIIy4alHOI'0 ONbITa

O0o0611eHHE,
CHUCTEMATH3aIHs 3HAHUI

[IpencraBneHne JaHHBIX.
OnucarenbHasi CTATUCTUKA.
['padwi. BepositTHOCTH
CIIy4altHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKHU

IToBTOPATH N3YyYEHHOE U BBICTPAMBATH CUCTEMY
3HAHUM.

PemaTe 3aqa4M Ha NPECTABICHUE U ONMCAHUE
JQHHBIX C IOMOIIBIO U3YYEHHBIX XapAKTEPUCTHUK.
Pemarhb 3a5aum ¢ npuMeHeHHEM Ipados.

PemaTe 3a1a4M Ha HAXO0XKACHUE BEPOATHOCTH
CIIy4aiilHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTApHBIX COOBITHI, B TOM YHUCIIE B OIIBITAX

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Pemiarh 3aga4M Ha HaX0XKIEHUE BEPOSATHOCTEN
0OBbEMHEHUS U NTepeceUeHus: COOBITHI, B TOM YHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpadUueCKUX
IIPEICTABICHUN U 1epeBa CIIy4alHOIO OIbITA.
Pematsp 3a1a4u Ha IepeUYnCICHIE KOMOWHAITUI
(4Mcna mepecTaHOBOK, YUCIIa COYETaHU),
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Ha HaXO0KJICHUE BEPOSATHOCTEH COOBITUI
C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCIIE
C UCMOJIb30BaHUEM TpeyToJibHUKa [lackais

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34




®denepanbHas paboyas mporpamma | Matemaruka. 5—9 kiaccel (6a30BBIid yPOBEHB)

9 KJIACC
HaumenoBanue paznena |KonmudecTBo OcHOBHOE coJiepKaHUE OCHOBHBIE BU/IBI JICITEIIBHOCTH 00YYarOIIUXCs
(Temnl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBneHne TaHHBIX. IMoBTOPSATH N3YyYECHHOE U BHICTPAMBATH CUCTEMY
8 x1acca OnucarenbHast CTATUCTHKA. 3HAHUM.

Omneparuu HaJ COOBITUSMU.
HeszaBucumocth COOBITHIA

Pematnb 3a1a4u Ha IPE/ICTaBJICHUE U OTIMCAHUE
JTAHHBIX.

Pemars 3ap1a4u Ha HAX0KICHUE BEPOATHOCTEU
00beIMHEHUS U TIEpeCeYEHUs COOBITHM, B TOM UHCIIC
HE3aBUCUMBIX, C MCTIOJIb30BaHUEM TpadUUECKIX
MpeACTaBICHUM U JiepeBa CIIy4aiHOTO OIbITA.
Pematnb 3a1a4u Ha iepevyrciIeHUE KOMOWHAITNI
(uncia mepecTaHOBOK, YMCJIa COYSTaHUi ),

Ha HAXOXKJIEHUE BEPOSITHOCTEN COOBITUI

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIC

C UCIOJb30BaHUEM TpeyroibHuka [Tackans

DNeMEeHTbl KOMOMHATOPUKHU

[TepectanoBku. PakTopual.

CoueraHus ¥ 4UCIO
coueraHuul. TpeyroapHUK
[Tackamnsa. [IpakTnyeckas
pabota «Beruncienue
BEPOSATHOCTEU

C UCITIOJIb30BAaHUEM

OcBauBaTh NOHATHSA: KOMOMHATOPHOE MPABUJIIO
YMHOXEHHUS, yIOPSAA0UEHHAsI Tapa, TPOWKa OOBEKTOB,
[EPECTaHOBKA, (paKTOpUa YUCIA, COUETAaHHUE, YUCIIO
cOoYeTaHuM, TpeyroiabHuk llackans.

PemaTe 3a1a4u Ha IEPEUHCIIEHNE YITOPSAJOYEHHBIX
nap, TpoeK, IepEeYUCIIEHUE IEPECTaHOBOK

Y COYETAHUH 3JIEMEHTOB PA3JINYHBIX MHOXKECTB.
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KOMOHMHATOPHBIX (PYHKIIHIA
AIIEKTPOHHBIX TAOIUID)

PemaTh 3a1a4u Ha MPUMEHEHUE YHUCIIA COYCTAaHUIN

B alireOpe (COKpaIlleHHOE YMHOXKEeHHE, OMHOM
HrroToHa).

Pemath, npuMeHsisi KOMOMHATOPUKY, 331291

Ha BBIYMCIICHHE BEPOATHOCTEH, B TOM YHCIIE C TIOMOIITHIO
AJIEKTPOHHBIX TAOJIHI] B X0 MPAKTUIECKOU paOOThHI

['eomeTpuueckas
BEPOSATHOCTD

['eomeTpuueckas
BEpOSITHOCTh. CydailHbIN
BBIOOD TOUYKU U3 (PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3KA,
U3 1yT'U OKPY’KHOCTH

OcBauBaThb NOHATHE TEOMETPUYECKON BEPOSITHOCTH.
Pemarhb 3a1a4u Ha HAXOXKIEHNUE BEPOSTHOCTEN

B OIBITaX, IPEJCTABUMBIX KaK BBIOOP TOUEK

13 MHOTOYTOJIbHUKA, Kpyra, OTPE3Ka WIHA JyTU
OKPY’KHOCTH, YACIIOBOT'O IIPOMEKYTKA

HcnbiTanus beprymm

Hcneitanue. Ycnex

u Heynada. Cepus
VCIIBITAHU J10 IEPBOTO
ycnexa. Mcnbitanus
bepnymu. BepostHocTr

COOBITUM B CEPUH HUCTIHITAHU

bepuymnu. [Ipaktuueckas
pabora «cnpiTanus
bepnymm»

OcBauBaTh NOHATHS: UCTIBITAHUE, DJIEMEHTAPHOE
coOBITHE B UCTIBITAaHUH (YCIIEX M HEy1a4da), cepus
WCIIBITAHUM, HACTYIUICHHE IEPBOTO yCcIexa
(Heynaum), cepusi ucnsiTanuii bepuysmu.

Pematsb 3agaum Ha HaX0XKIEHUE BEPOSITHOCTEN
COOBITUH B CEpUU UCTIBITAHUH JI0 IEPBOTO yCIexa,
B TOM YHCJIE C TIPUMEHEHUEM (OPMYIIbI CyMMBI
r€OMETPUUECKOU MPOrPECCHUH.

Pemath 3aga4u Ha HAX0XKJICHUE BEPOATHOCTEMN
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHIMA
bepHyim, HAa HAXO0XKIEHHE BEPOSITHOCTH
ONPEAEIECHHOTO YHUCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnyim.

M3y4yarsb B X0€ NPAKTHYECKOM padoThlI,
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B TOM YHCJIE C TIOMOILBIO IU(POBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTU B CEPUU UCIIBITAHUI
bepnymm

Cnyuaiinas BeJIMUMHA

CnydaiiHas BeTM4YMHa

U pacrpeacsicHue
BEPOSITHOCTEM.
MareMaTnyeckoe 0KUAaHNE
Y IUCIIEPCUS CIIy4aluHOU
BeJIM4YnHBL. [ [puMepbl
MAaTEMATHYECKOTO OKUTAHUS
KaK TEOPETUYECKOTO
CpPEAHErO 3HAYEHUS
BEJINYMHBI.

[TonsiTue 0 3aKoHE OOIBIINX
yucen. M3mepenune
BEPOSATHOCTEN C MOMOILBIO
yacToT. [ [pumenenue 3akoHa
OOJIBIIMX YUCEN

OcCBOUTH NOHATHA: CllyyaiiHas BEJINYNHA, 3HAYCHUE
CIIy4aillHOW BEJIMYMHBI, PACIIPEICICHUE
BEPOSITHOCTEM.

N3yyars 1 00CyKaaTh IPUMEPHI JUCKPETHBIX

Y HETIPEPBIBHBIX CITyYalHbIX BETUYHH (POCT, BEC
YeJI0BEKa, YACICHHOCTh HACEIEHUs, APyTre
VM3MEHUYMBBIC BEJIMYMHBI, PACCMATPUBABILINAECS

B KypC€ CTATUCTUKH ), MOJICTbHBIX CIIyYalHbBIX
BEJINYWH, CBSI3AHHBIX CO CIIyYalHBIMU OIBITAMU
(OpocaHmie MOHETBI, UTPATFHOM KOCTH, CO CITyYaiiHBIM
BBIOOPOM H T. I1.).

OcBauBaTh NOHATHUS: MATEMATUYECKOE 0XKUJTAHUE
CIIy4allHOW BEJIMYUHBI KaK TEOPETUUYECKOE CPEHEE
3HAYEHUE, JUCIIEPCUS CIyYalHON BETMYMHBI KaK
aHaJIor JMCIEPCUU YUCIOBOIO Habopa.

Pematsb 3a1a41 Ha BBIYMCIIEHUE MATEMATHYECKOTO
O0XHUJIAHUS Y IUCIIEPCUU TUCKPETHOM CIIy4alHOMN
BEJIMYMHBI 110 33IaHHOMY PaClpeICICHUIO, B TOM
YHUCJIE 3a]1a4, CBA3aHHBIX CO CTPaXOBAaHUEM

U JIOTEPESMHU.

3HAKOMUTBCS C MATEMATUYECKUM OKHJIaHUEM

U JUCIIEPCHUEN HEKOTOPBIX pACTIPENCIICHUI, B TOM

YU CJIIE PACIIPEIEIICHUS CIIyYaliHOW BEJIMYUHBI «YHCIIO
YCIIEXOB» B CEPUU UCIIBITAaHUN bepHyIun.
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H3yuaTh 4acToTy COOBITHS B MOBTOPSIIOLIUXCS
CJIy4alHBIX ONBITaX KaK CIy4ailHylO BEJINYHHY.
3HAKOMHUTBCS C 3aKOHOM OOoJbIUX yucen (B popme
bepuynnun): npu 00JIbIIOM YKCII€ OMBITOB YacTOTa
COOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pemarts 3a1a4u Ha U3MEPEHUE BEPOATHOCTEM

C IOMOIIBIO YaCTOT.

OO0cy:kaaTh poJIb 3aK0HA OOJIBIITUX YUCEIT

B 000CHOBaHMH YaCTOTHOTO METO/1a H3MEPEHUS
BEPOSITHOCTEM.

OO0cyxaaTh 3aK0H OOJIBIIKUX YUCEN KaK MPOSIBJICHUE
CTaTHCTUYECKON YCTOMYHNBOCTH B U3MEHUYUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIIUX YHUCEI B IPUPOJIE
U B )KU3HU YEJIOBEKA

O0600111eH1E, KOHTPOJIb 10 [IpencraBiieHre TaHHBIX. IToBTOPATH N3YyUYEHHOE U BHICTPAUBATH CHCTEMY
OnucarenbHas CTaTUCTHKA. 3HAHUH.
BepostHoCTh citydaiiHOTO Pematn 3a1a4u Ha Ipe/ICTaBICHUE U ONUCAHUE
COOBITHS. DIIEMEHTBI JTAHHBIX.
koMOuHaropuku. Ciydaitele | PemiaTh 3aaum Ha HAaXOXICHHUE BEPOSTHOCTEH
BEJIMYMHBI U pacIipeieicHus COOBITHI, B TOM YHCJIE B ONBITAX
C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSTHOCTEH OOBETMHECHUS U TIEPECCUCHUS
COOBITUM, BBIYUCIIATH BEPOSITHOCTH B OIBITaX
C CEpUsIMU CIIyYalHBIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34

YACOB I10 I[TPOI PAMME
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NEPEYEHbB (KOJUPUKATOP) PACIIPEJEJTEHHBIX 110 KJTACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM TIPOT'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA30BAHMUS Y DJIEMEHTOB COJAEP XKAHUSA

IO MATEMATHUKE

B (denepanbHbIX M pernoHaNbHBIX MPOLEAYpPaX OLEHKH KadecTBa OOpa30oBaHUsA
UCIIOJNIb3YETCs MepedeHb (KOAU(PUKATOP) paclpereseHHbIX M0 KjaccaM IMPOBEpPsSEeMbIX
TpeOOBaHMII K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00Opa3oBaTeNbHON MPOTrpaMMbI
OCHOBHOTO 00111er0 00pa30BaHUs U 3JIEMEHTOB COJIEPKaHUs IO MaTeMaTHKE.

5 KUIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
MPOrpaMMbI

Kon [IpoBepsiemble IpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
IIPOBEPSAEMOTO 0o0pazoBaTensHOM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHuUs
pe3yJbrara
1 Yucna v BBIYUCICHUSA

I[lonmmater wu IMpaBUJIbHO YHOTpC6J'I}ITI> TCPMHHBI, CBA3AHHBLIC
C HaTypaJIbHbIMHN YU CJIaMH, OOBIKHOBEHHBIMH 1 JACCATNYHBIMHA I[p06$IMI/I

1.1

CpaBHI/IBaTB U ynopsAaodrMBaTb HATypaJlbHBIC YHMCJId, CPaBHHUBATb

1.2 .
B IIPOCTEHMININX CITydasix OOBIKHOBEHHBIE IPOOH, TECATUUHBIE IPOOHU

CooTHOCUTHh TOUYKY Ha KOOPAMHATHOM (YUCIIOBOHM) MpAMOM
1.3 C COOTBETCTBYIOLIUM €i YHUCIIOM U U300pakaTh HaTypaJibHbIE YHCIIA
TOYKaMH Ha KOOPJAUHATHOM (YUCIIOBOM) MPSAMOM

BoinmoasaTh apI/I(I)MCTI/I‘ICCKI/IC I[CﬁCTBPIH C HaTypaJIbHbBIMHU 4YUCJIAMHU,

14 C OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHILINX CITydasx
1.5 BrInosHATE IPOBEPKY, NIPUKUAKY PE3YIBTATA BEIYMCICHAN
1.6 OKpyrasTh HATypaJlbHbIE YMCIIA
2 Pemenne TekcTOBBIX 33134
21 Pemarts TekcTOBBIE 3a71a41 apUPMETHIECKUM CIIOCOOOM U C TOMOLIBIO

OpPraHn30BaHHOI'O KOHCYHOT'O nepe60pa BCCX BO3MOKHBIX BApUAHTOB

Pemiates  3amauu, cojaepikamipe  3aBUCUMOCTH,  CBSI3bIBAIOIIUE
2.2 BEJIMYMHBI: CKOpPOCTh, BpEMs, pPACCTOSHUE, II€HA, KOJIUYECTBO,
CTOUMOCTD
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Hcronp30BaTh KpaTKKeE 3aIUCH, CXEMBbI, TAOJIUIIbI, 0003HAYCHUS TIPH
pelIeHnH 3a1a4

24

[Tonp30BaTbCsl OCHOBHBIMU €AMHUIAMH U3MEPEHUS: IE€HBbI, MAaCChl,
paccTosiHusl, BPEMEHHU, CKOPOCTH, BBIpAXKAThb OJHU  €IUHMIIBI
BEJIMYUHBI YEpEe3 APyTHe

2.5

H3Biekars, aHaTM3UPOBATh, OLICHUBATh uHpopMaIuio,
Ope/ICTaBICHHYI0O B  Tabnuie, Ha CTOJIOYaTOW  JUarpaMmme,
MHTEPIPETHPOBATH NPEACTABICHHBIC JaHHBIC, HCIIOJIb30BaTh TAaHHbIC
NP pEIICHUH 3a/1a4

Harnsgnas reomerpus

3.1

[Tonp30BaThcsl TEOMETPUYECKHMMH  MOHSTHSIMHU: TOYKa, MpsiMasi,
OTPE30K, JIy4, YTroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBoauTh HpHUMEpPbl OOBEKTOB OKPYXkAIOLIEIO0 MHpA, MMEIOIIHUX
bopMy U3yYEHHBIX TEOMETPUUYECKUX PUTYP

3.3

Hcnonb3oBaTh TEPMUHOJOTHIO, CBA3aHHYIO C VyIJIaMH: BepIIMHA
CTOPOHA; C MHOTOYT'OJIbHUKAMU: YT0J1, BEpIlIMHA, CTOPOHA, TUarOHab;
C OKPYXHOCTBIO: paJyC, AUAMETP, UEHTP

3.4

N300paxaTh U3y4eHHbIE T€OMETPUYECKUE (PUTYPHI HA HETMHOBAHHOM
U KJIeT4aTOl OyMare ¢ MOMOIIBIO HUPKYJIS U IMHEHKU

3.5

HaXOI[I/ITB IJIMHBI  OTPC3KOB  HCHOCPCACTBCHHBIM  HU3MCPCHHCM
C IIOMOIIBIO HHHCﬁKH, CTPOUTHb OTPC3KHU BaﬂaHHOﬁ JAJIUHBI; CTPOUTDH
OKPYXKHOCTB 3a/IaHHOI'O paanuyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBa/IpaTa
JUTSL X TTIOCTPOEHUS, BEIYMCIICHUS TUIOIIAM U IEPUMETPA

3.7

Boruncasats nepumMeTp U mionaab KBaapara, mpsiMoyroibHUKa, Guryp,
COCTaBJICHHBIX W3 TNPSIMOYTrOJBHUKOB, B TOM 4YHCIE QUTYyp,
M300paKEHHBIX Ha KJIET4aTou Oymare

3.8

[Tonp30BaThCs OCHOBHBIMU MCTPHUYCCKUMHU CAWHUIAMHU H3MCPCHUA
JJIMHBI, TUIOA/IN,; BbIpaXXaThb OAHNU CANMHUIIBI BEJIMYNHBI YCPE3 APYTUC

3.9

PacnioznaBate mapamienenunen, Ky0, UCMOIB30BATh TEPMUHOJIOTHIO:
BepIIMHa, pedpo, TpaHb, W3MEPEHHs; HAXOIUTh H3MEPCHHUS
napasuienenuneaa, Kyoa

3.10

Boraucnare  o0bem  KyOa, mapawienenurena M0 3aJaHHBIM
WU3MEPEHUSIM, TTOJIh30BaThCS CIMHUIIAMH U3MEPEHUS 00heMa

3.11

Pemare HEeCa0XHBIE 3aJlaud Ha USMCPECHUEC TCOMCTPHUICCKHUX BCIMYNH
B IIPAKTUYCCKUX CUTyallusAX
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IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

Kon

[TpoBepsieMblil JIEMEHT CONECPKAHUS

1

HarypanbHble uncia u Hyb

1.1

Hatypanbnoe uucno. Pan narypansasix uncen. Yucno 0. M3o0paxkenue
HaTypaJbHbIX YHACEJ TOYKAMHU Ha KOOPJUHATHOU (YUCIIOBOM) IPSIMOM

1.2

HOBI/IHI/IOHHa}I cucTtema cuuciaeHus. Pumckas HyMCpanus. HGCHTI/I‘IHa}I
CHUCTCMA CUHHCJICHUSA

1.3

CpaBHeHHE HAaTypaJIbHbIX YMCENl, CPABHEHHE HATYPAIbHBIX YHUCET C HYJIEM.
OxpyrieHue HaTypalbHbIX YUCEN

1.4

CnoxeHue, BBIYUTAHUE, YMHOXEHUE W JCJICHHE HATYpPaJIbHBIX YHCE]L.
CBOICTBO HYJIS [IPH CII0KEHUU, CBOMCTBA HYJIS ¥ € AMHUIIBI IPU YMHOXKEHUU.
[lepemecTuTenbHOE H COYETAaTEIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS
U YMHOEHUS, pacipeleTUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS

1.5

Hcnonns3oBanue OykB s O0O3HAYEHHS HEW3BECTHOTO KOMIIOHEHTa
U 3aMKUCH CBOMCTB aprU(METHUECKUX JACHCTBUM

1.6

Jlenutenun W KpaTHbIE 4YHCIa, pa3loKeHHEe Ha MHOXuTenH. I[Ipocteie
U coctaBHble uncia. [Ipyu3naku genumocTu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkoM

1.7

Crenenn ¢ HaTypaJIbHbIM IIOKa3aTCJICM. 3anuch 4ucia B BHUJIC CYMMBbI
paspAAHBIX ClIaracMbIX

1.8

YucnoBoe BbIpakeHHE. BBIYHUCIEHHE 3HAYEHUM YHUCIOBBIX BBIPAKEHUM,
NOPSZIOK  BBIMOJIHEHUS JeUCTBUM. MCnonb30BaHWE TMPHU BBIYMCICHUSX
MEePEMECTUTEIHHOTO M COYETATEJIbHOTO CBOWCTB (3aKOHOB) CJIOYKEHUSI
Y YMHOKE€HUS, paclpeAeIuTEeIbHOTO CBOMCTBA YMHOXKECHUS

Hpobu

2.1

[IpenacraBnenre o0 napoOM Kak CHOCOOE 3amUCH  YacTH BEITUYHHBIL.
OO0bikHOBeHHBIE 1poOu. [IpaBuiibHBIE U HEMpaBUIIbHBIE IpoOu. CMmertaHHas
IpoOb, MPEICTaBICHUE CMENIaHHOW JpoOU B BHJI€ HENMPABHIBHOM IpoOH
U BblJICJICHUE 1LIEJIOW YacTH 4YKClia U3 HeMpaBWIbHON Apoou. M3o0paxenue
npo0ei TOUKaMu Ha YUCJIOBOM MpsIMOt

2.2

OcHoBHoe cBoiicTBO apoou. Coxpamenne npobeii. [IpuBenenue npobu
K HOBOMY 3HaMeHaTtenro. CpaBHeHHe qpobeit

23

CrnosxeHue u BBIYUTaHUE IpoOei. Y MHOXKEHUE U IeTIeHHe ApoOeit, B3aUMHO-
oOpatHble Apobu. HaxoxieHre yacTu 1es10ro U IeJIoro Mo ero YacTH

24

Hecsatuynas 3anuck apooOeit. [IpeacraBnenne AecITUYHONW IpoOW B BUIE
0OBIKHOBEHHOM. M300paxkeHne AECATUUHBIX IpoOei TOUKaMH Ha YMCJIOBOM
npsMoit. CpaBHEHHUE JECATUYHBIX ApoOei
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Apudmerndeckre JEHCTBUSL C JECATUYHBIMU JIpoOsiMu. OKpyriieHue

2.5 .
JECATUYHBIX ApOOeit
3 Penrenue TeKCTOBBIX 3a1a4
3.1 Pemenne TeKCTOBBIX 33/1a4 apUPMETHUECKUM CLIOCOOOM
39 Pemenue nornueckux 3anad. Pemenue 3anay nepedbOpoM BCeX BO3MOMKHBIX
’ BapuaHToOB. Mcrionp30Banue npu perieHn  3a1a4 TaOJauIl U CXeM
Pemenue 3amay, conepkammx 3aBHCHUMOCTH, CBS3BIBAIOIIME BEIUYMHBL:
33 CKOPOCTb, BpPEMS, PAacCTOSIHUE, LIEHY, KOJUYECTBO, CTOMMOCTh. EXMHUIIBI
' U3MEpEHUs: Macchl, 00bEMa, LIEHbI, PACCTOSHUS, BpeMEHU, CKOPOCTU. CBs3b
MEXy €AMHULAMU U3MEPEHUS KaXKA0W BEIMYUHBI
34 Pemenrie 0ocHOBHBIX 3aa4 Ha JpoOu
3.5 [IpencraBneHue JaHHBIX B BUAE TaOJIMII, CTOIOYATHIX JUArpamMm
4 Harmsinaas reomerpust
Harnsinaeie mpeactaBieHus O (uUrypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTPE30K, JIyY, YroJl, JIOMaHasi, MHOTOYTI'OJIbHUK, OKPY’KHOCTb, KpPyr. YTOJI.
IIpsAMOM, OCTpPBIN, TYIION U PA3BEPHYTHIN YTIJIbI
JUIMHA OTpe3Ka, METPUYECKUE EIMHULIBI JUIMHBL. [[T1MHA TOMaHOW, IEPUMET]
4.2 MHOTOyroibHUKa. M3MmepeHne | INOCTPOCHHME YIVIOB C  IIOMOIIBIO
TpaHCIOPTHpA
43 Harnsingaeie npeacraBnenus o Gurypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK,
' NPSIMOYTOJIbHUK, KBAAPaT, TPEYTOJIbHUK; O pPaBEHCTBE (DUTYD
N3o0paxenue ¢uryp, B ToM umcie Ha kietdyaroil Oymare. IloctpoeHue
44 KOHpUrypauuii u3 dYacTed NOpsMON, OKPYKHOCTH Ha HEJIWHOBAHHOM
' u kijetyatod Oymare. lMcnonp3oBaHue CBOICTB CTOPOH U YIJIOB
IpsIMOYTOJIbHHKA, KBaJpaTa
[Inomanes  NOpsAMOYrojJpHMKA W MHOIOYTOJIBHMKOB,  COCTaBJICHHBIX
4.5 U3 MPSAMOYTIOJbHUKOB, B TOM 4HCIIEe (PUTyp, N300paKEHHBIX Ha KJIETYATOU
Oymare. EnuHunbl usmepenus mionanu
Harnsnnsie IIPEICTaBIICHUS 0 IPOCTPAHCTBEHHBIX dburypax:
NPSIMOYTOJIBHBIN Tapajienenunesn, Ky0, MHOrorpaHHuku. W3o0paxeHue
4.6 NPOCTEHIINX MHOTOrpaHHUKOB. Pa3BepTku kyba M mapauienenuresna.
Coznanmne Mojeseil MHOTOTPAaHHUKOB (U3 OyMaru, mpoBOJIOKH, TUIACTUIIMHA
U APYTUX MaTepUasoB)
47 O0BeM MPSAMOYTOJIBHOTO Tapayuienenunena, Kyoa. Equaumnsr n3amMepenus

o0BeMa
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6 KJIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeILHOM
NpOrpaMmbIl
Kon [IpoBepsiembie IpeMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
IIPOBEPSEMOTO 0o0pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yJibraTa
1 Hucrna v BBIUKCIICHHS
3HaTh U IOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3TUYHBIMU BUIAMH YACET
1.1 U crioco0aMu UX 3aIucH, IEPEXOAUTh (€CIIM 3TO BO3MOYKHO) OT OJTHOM
(dbopMbI 3amKcu Yucia K Apyroi
12 CpaBHuBaTh W yHOPSAJAOYMBATH LEdble 4YHCIA, OOBIKHOBEHHBIC
’ U JICCATUYHbIC APOOU, CPABHUBATH YKCJIA OJTHOTO U Pa3HbIX 3HAKOB
BoimonusaTe, coueras  yCTHbIE M NHCbMEHHBIE  IMPUEMBI,
13 apu(MeTnyecKue NEHCTBUS C HATYpPaJbHBIMH U LIEJIBIMH YHCIAMHU,
' OOBIKHOBEHHBIMU U JECATUYHBIMH JIPOOSIMH, TOJIOKUTEIbHBIMU
Y OTPULATEIbHBIMU YHCIAMU
BriuucasTe 3HaU€HUS YMCIOBBIX BBIPAKEHUM, BBINOIHATH TPUKUIKY
14 U OLEHKY pe3yJibTaTa BBIUMCICHUM, BBIIOJHIATH MPeoOpa3OBaHUS
' YHCIIOBBIX BBIPAXEHHUM HAa OCHOBE CBOWCTB apH(PMETHUECKUX
NEeNCTBUH
L5 OkpyrnsiTh LENble YWCIAa U JIeCATHYHBbIE JApOoOM, HAXOAUTh
) NPUOJINKEHUS YUCEN
CoOTHOCHTB TOUKY Ha KOOPAUHATHOU NPSIMON C COOTBETCTBYIOILIUM €11
1.6 YUCJIOM U HM300pa)kaTh 4YUCia TOYKAMU Ha KOOPJAMHATHOW MPSMOH,
HaXOJUTh MOAYJb YHCIIA
17 CooTHOCUTH TOYKY B MPSMOYIOJBHOM cHCTEME KOOpAMHAT
’ C KOOpJIMHATAMHU 3TOU TOUYKHU
18 OkpyrasiTh LeNble  YWCla U JeCITUYHBbIE ApoOM, HAXOAUTh
’ IpUOIMKEHUS YU CEeT
2 UucnoBbie 1 OYKBEHHBIE BHIPAKEHHUS
[Tonnmats U ynoTpedaTh TEPMHUHBI, CBA3aHHBIC C 3aMHUCHIO CTEIICHU
2.1 YyuCcia, HAXOJUTh KBajpaT M KyO 4YHCIa, BBIYUCISATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH, COJEPKAIUX CTETICHU
29 [Tonb30BaThCs MPU3HAKAMU JEIUMOCTH, PACKIAABIBATh HATYPAJIbHBIE
' YHClia Ha MPOCTHIE MHOXKUTENN
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[Tonp3oBaThCs MaCIHTa6OM, COCTaBJIATH IMMPOIIOPLHUH 1 OTHOIICHUA

24

Hcnonp3oBaTh OykBBl I O0O3HAYEHUS YHUCENT TIPU  3aIKCH
MaTEMaTUYECKUX BBIPAKEHUH, COCTABISTh OYKBEHHBIE BBIPAKECHMS
1 (OPMYJIbI, HAXOIUTh 3HAYCHUSI OYKBEHHBIX BHIPAKECHUN

2.5

HaXO,Z[I/ITB HEU3BECTHBIM KOMIIOHEHT paBE€HCTBA

Pemrenne TekcTOBBIX 33124

3.1

PemmaTe MHOTOIIIArOBBIE TEKCTOBBIE 33a4M apU(METUIECCKIM CIIOCOOOM

3.2

Pemars 3amaun, CBA3aHHBIE C OTHOLIEHHUEM, IIPONOPLIMOHAIBHOCTHIO
BEJIMYMH, IMPOLIEHTAMH, pellaTh TPU OCHOBHBIE 3aJaddl Ha JIpoOH
Y IIPOLIEHTHI

3.3

Pemats  3amaum, cozepikamue  3aBUCHMOCTH,  CBS3BIBAIOLIUE
BEJIMYMHBI: CKOPOCTb, BpPEMsA, pAaCCTOSHHUE, LIEHY, KOJIUYECTBO,
CTOUMOCTb, TPOU3BOJUTEILHOCTD, BpeMsi, 00bEM pabOThI, UCIIONb3YS
apudmeTnyeckue JEHUCTBUS, OLEHKY, MPUKUIKY; IOJIb30BATHCA
CAUHULIAMU U3MEPEHUS COOTBETCTBYIOIINX BEIUYNH

3.4

CocTaBnsTh OyKBEHHBIE BBIPAKEHHUSI 10 YCIOBHIO 33/1a41

3.5

W3Bnekate  wHGpOpMaIMIO,  MOPEJICTAaBIEHHYO B TaOJMIaX,
HA  JUHEHHOHM, CTONOYaTOW WM  KPYrOBOW  JWarpaMmax,
WHTEPIIPETUPOBATH MPECTABICHHBIE TAHHBIE, UCIIOJIb30BaTh JAHHBIE
IIPY PELICHUU 3a7a4

3.6

[IpeactaBnsate uHGOpPMAIMIO € TOMOIIBI0 TaONIWI, JIMHEHHOU
U cToI0uaToi JuarpaMmm

HaFH}II[Ha}I reoMeTpua

4.1

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYKAIOUIETO MHUPA, HMEIOLIUX
dbopMy H3yUYEHHBIX T€OMETPUUYECKHUX TUIOCKUX M MPOCTPAHCTBEHHBIX
buryp, npuMepbl paBHbBIX 1 CAMMETPUYHBIX (PUTYp

4.2

N300paxaTh C TOMOIIbIO LUPKYJSA, JHHEHKH, TpPaHCIOPTUPA
HAa HEIMHOBAaHHOW U KJeTdyaTo Oymare H3y4eHHbIE IIJIOCKHUE
reoMerpuyeckue GUrypbl 1 KOH(GUrypauuu, CAMMETPUYHbIE (PUTYPBI

4.3

[Tonb30BaThCA TEOMETPUUECKUMH TOHSATHSIMU: PABEHCTBO (QUTYD,
CUMMETPHUS; HCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO
C CUMMETpPHEN: OCb CHMMETPUHU, IEHTP CUMMETPUHU

44

Haxonuth BEIMYHMHBI YIJIOB U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTHPA,
CTPOUTH YIJIbl 3aJaHHON BEIWYMHBI, IOJb30BAaThCA MPU PELICHUH
3a7]a4 TPaJyCHOM MEpPOM YIJIOB, PacIliO3HABATh HA YEPTEXKaX OCTPBIN,
IIPSAMOU, PA3BEPHYTHIN U TYIION YTJIbI
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4.5

Boruucaars IJINHY HOMaHOﬁ, IEpUMCTP MHOT'OYTI'OJIbHHKA,
IIOJB30BATHCA CAMHHUIAMK HM3MCPCHUSA IJIMHBI, BbBIpAXAaTb OAOHU
CAWHUNIBbI U3BMCPCHUA NJIMHBI UCPEC3 APYTHUC

4.6

Haxonute, ncniosib3yst 4epTeKHBIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKIY
JBYMs TOYKAMM, OT TOYKH 110 IPSAMOM, JJIMHY ITyTH HA KBaIPATHOM CETKE

4.7

Bbruncnare miomanas Guryp, COCTaBIEHHBIX M3 MPSIMOYTOJBHUKOB,
UCIIONIb30BaTh pa30MeHne Ha MPSAMOYTOJIbHUKH, Ha paBHbIE (UTYPHI,
JOCTpanBaHUE O TMPSIMOYTOJbHHKA, TOJb30BAaThCS OCHOBHBIMHU
eIMHULAMU HW3MEpPEHUs IUIOIIA[M, BbIpaXaThb OJHU EIUHUIIBI
U3MEpPEHUs IIOLAAN Yepe3 Ipyrue

4.8

Pacno3sHaBaTh Ha MOJAENAX M H300paXEHUSIX MUPAMHIY, KOHYC,
WIMHIpP, MCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, pedpo, TpaHb,
OCHOBaHHE, pa3BepTKa

4.9

N300paxkath Ha KJI€TYaTON Oymare npsiMOyTOJIbHBIN Mapaieenures

4.10

Boluncnare  0o0beM  OPSIMOYTOJIBHOTO — MapajvieNenurnena, Kyoa,
M0JIb30BATHCS OCHOBHBIMU €ITMHUIIAMU U3MEPEHUS 00beMa

4.11

Pemate HecnoxHBIC 3a/laui Ha HaXOXIACHUC TCOMCTPHYCCKUX
BCJIMYHUH B IIPAKTHUYCCKUX CUTYAIHUAX

IIpoBepsieMblie 3JIeMEHTHI COIEPKAHUS

Kon [IpoBepsiemMblii 37IEMEHT COEpPKAHUS
1 HarypanbHubie uncia
Apudmernueckre NEUCTBHUSI ¢ MHOTO3HAYHBIMU HATYypPaJbHBIMU YHCIIAMHU.
11 YucnoBble BBIpAXKEHUSA, TMOPSIAOK JACUCTBUN, HCIOJIBb30BAHUE CKOOOK.
' Hcnonb3oBaHre IPU BBIYUCIEHUSAX NIEPEMECTUTEIBLHOTO U COYETATEIBHOIO
CBOMCTB CJIOKEHHSI 1 YMHOXKEHUS, PACIPEIETUTEILHOIO CBOMCTBA YMHOXKEHNS
1.2 OkpyrieHue HaTypaabHbIX YHUCET
13 Jlenutenu v KpaTHBIE YMCIIa, HAMOOIBIINNA OOIINI TETUTETh U HANMEHBIIIEEe
' oOrmiee kpatHoe. JlemTuMOCTh CyMMBI U TIPOU3BEICHUS
1.4 JleneHue ¢ ocTaTKoM
2 Hpobu
)1 OObIKHOBEHHAs1 IpoOb, OCHOBHOE CBOICTBO ApOOH, COKpallleHue IpoOeil.
' CpaBHEHHE U yHIOPSAIOYUBAHUE APOOECH
29 Pemenue 3a1ay Ha HAX0XAEHHUE YACTU OT LIEJIOT0 U LIEJIOTO IO €r0 YaCTH.
’ JpoGHoe Yucio Kak pe3ysibTatr JeiaeHus
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[IpencraBineHue JecATUYHOM ApoOM B BHUAEC OOBIKHOBEHHOH JIpoOH
¥ BO3MOXXHOCTH MPEJICTABICHUST OOBIKHOBEHHOU JPOOH B BUJIE ACCATUIHON

24

JlecsiTuunbple npoOM W MeTpuueckas cuctema Mep. Apudmernyeckue
JCUCTBUS M YHUCIOBBIE BBIPAKEHHUS C OOBIKHOBEHHBIMH U JECATUYHBIMU
ApoOsMu

2.5

OtHomrenne. [leneHne B maHHOM OTHOIIEHWH. MacmTab, mpomopIus.
IIprmeHenne Mponopurii Py PELICHUH 33134

2.6

[lonsitue mpoiieHTa. BhlunciaeHue MpouEHTa OT BEIUMYMHBI M BEJIMYUHBI
IO €€ MPOLIEHTY. BbIipaskeHue MpoIeHTOB IeCATUYHBIMU JIpo0samu. Pemienue
3a/1a4 Ha MPOLEHTHI. BbIpaxkeHne OTHONIEHUS BEJIMYHMH B IPOLICHTAX

[TonmoxxutenbHbIC U OTPHULATCIIBHBIC YHCJIa

3.1

ITonoxurensHble U OTpULATENbHBIE Yncia. Llenbie yncna. Moy yucia,
reoMeTpuyecKas MHTepHperanuss Monayss uucia. M3o0paxeHue uucen
Ha KOOPJAMHATHOMN npsiMoid. YuciioBble mpoMexyTku. CpaBHEHHE YUCEN

32

ApI/I(bMCTI/I‘{CCKI/IC I[GﬁCTBPIH C IOJOXHUTCIBbHBIMU W OTPpHULATCIILHBIMHA
qHucCJiaMHu

3.3

[IpssmMoyrosibHass cucremMa KOOPAWMHAT Ha IJIOCKOCTH. KoOpauWHATBHI TOUYKH
Ha IUIOCKOCTH, abcuucca W opauHara. [loctpoenue Todek u  Quryp
Ha KOOPJMHATHOW MJIOCKOCTH

bykBeHHbBIE BBIpAKEHUS

4.1

[Ipumenenne OykB  JJis  3allMCA  MAaTEMAaTHYECKUX  BBIPAKEHUUN
u npemioxenuir. CpoiicTBa apudmeTndyeckux AehcTBUil. BykBeHHBIC
BBIPAKEHUS U YHUCIIOBBIE MIOJICTAHOBKH. ByKBEHHbBIE PABEHCTBA, HAXOKICHUE
HENU3BECTHOTO KOMIIOHEHTA

4.2

dopmyisl, (OpMYITBI IEpUMETPA U TUTOIIAIA PSIMOYTOJIbHAKA, KBAJpara,
oObeMa mapauienenumneaa u Kkyoa

Pemenue TeKCTOBBIX 3a1a4

5.1

Pemenne TeKCTOBBIX 3a7a4 apI/I(I)MCTI/I‘{CCKI/IM CIT0COO0OM

52

Pemenne nornueckux 3agad. Pemenne 3ama4 nepe6opoM BceX BOZMOKHBIX
BapUAHTOB

53

Pemenue 3a71a4, COJACPKAIMMUX 3aBUCHUMOCTH, CBA3ZBIBAIOIHNX BCJIMYHUHBI:
CKOpPOCTBD, BpEMmsi, PacCTOSAHUC, OcHa, KOJIHN4YECTBO, CTOUMOCTD,
IMPOU3BOAUTCIBHOCTE, BPEMAI, 00BeM pa6OTBI. E,Z[I/IHI/II_IBI HN3MEPCHUS: MACChI,
CTOMMOCTH, PACCTOAHHA, BPEMCHHU, CKOPOCTH. CBs3b MCKAY CIAWHUIIaMHU
HU3MCPCHUA Ka)KI[Oﬁ BCJINYHMHBI
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Pemenue 3aaa4, CBSA3aHHBIX C OTHOIICHUCM, IMIPOINOPHHOHAIBHOCTBIO

54
BEJIMYMH, POIEHTAMHU; PEIIEHNE OCHOBHBIX 3a71a4 Ha IPOOU U MPOILICHTHI
55 Onenka U NpUKHIIKA, OKpyriaeHue pe3yiapraTa. CocTaBieHne OyKBEHHBIX
' BBIPAKEHU 110 YCIOBHIO 3a/1a4u.
56 [IpencraBneHure AaHHBIX C MOMOLIBI0 Tabmui U Auarpamm. Cronbuartbie
' auarpaMMbl. YTeHuE KpyroBbIX JuarpaMm
6 Harnsinnast reomerpust
6.1 Touka, npsmas, OTpe30K, Jyd, YroJ, JIOMaHas, MHOIOYIOJbHUK,
' YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPyT
6.2 B3anMHoOe pacrnosioKeHue IBYX MPSMBIX Ha IJIOCKOCTH, NMapajljiebHbIC
' psIMblE, IEPIEHAUKYIISIPHBIE NPSMBbIE
63 W3mepenue paccTosSHUI: MEXAy IBYMsI TOUKaMH, OT TOUYKU JO HPSIMOH,
' JUIMHA MaplIpyTa Ha KBaJpaTHON CETKe
6.4 | 3mepeHue u NoCTpOEHHUE YIJIOB € IOMOIIBIO TPAHCIIOPTUPA
6.5 Buapl TpeyroJbHUKOB: OCTPOYTOJIbHBIN, IPAMOYTOJIBHBIN, TYIIOYTOJIbHBIMN,
' paBHOOEPEHHBIN, PABHOCTOPOHHUI
6.6 YetpipexyronpHuK. [IpsAMOyrosbHUK, KBaapaT: HMCIHOJIB30BAHHE CBOMCTB
' CTOpOH, YTJIOB, AUAroHajckH
N3o0paxenne reomMeTpuyeckux (QUIyp Ha HEJIMHOBAaHHON Oymare
6.7 C HCHOJIb30BAHMEM LHPKYJSA, JIMHEHMKHW, YIOJbHUKA, TPAHCIIOPTUPA.
[TocTpoeHnus Ha kieT4yaTon Oymare
6.8 ITepumMeTp MHOTOYTOJIBHUKA
[lonsTne  miomagu  Qurypel, €IMHUIBI  U3MEPEHHUsS  IUIOIIAIU.
6.9 [TpubnmkeHHoe U3MepeHue iomaau Guryp, B TOM YUCIE Ha KBaJIPaTHOM
CETKE
6.10 | [IpubnmxeHHOE U3MEPEHHE NTUHBI OKPY>KHOCTH, TUIOIIAIU KpyTra
6.11 Cummerpusi:  LeHTpalpHas, oceBas UM 3epkaipHas. IloctpoeHue
' CUMMETPUYHBIX QUTYp
Harnsgusie NpEICTaBICHUS 0 IPOCTPAaHCTBEHHBIX ¢purypax:
napajuienenunesn, ky0, npu3Ma, nupamuia, KOHycC, IIIMHADP, map u chepa.
6.12 N3o0paxenne  mpocTpaHcTBeHHbIX  Quryp. [lpumepsr  pa3BepTok
' MHOTOIPAHHHMKOB,  IWIMHIApa W KoHyca. Co3ganue  mouenei
MPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, MpoOBOJIOKH, TUIACTUIIMHA U APYTUX
MaTEpHUAJIOB)
6.13 [ToustTe o6bema, equHUIIBI U3MepeHust o0bema. O0BEM MPSIMOYTOIBLHOTO

napajuiefnenunena, kyoa
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7 KUIIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeILHOM
NpOrpaMmbIl
Kon [IpoBepsiembie IpeMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 0o0pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yJibraTa
1 Hucrna v BBIUKCIICHHS
11 BeimonusaTh, codeTrass  yCTHbIE UM TNUCBMEHHBIE  MPUEMBI,
) apu(pMeTHYecKre AEHCTBUS C PAllMOHATbHBIMU YU CIIAMU
Haxonuth  3Ha4eHWs]  YHUCIOBBIX  BBIPAKEHUH,  MPUMEHSTH
1.2 pa3HOo0Opa3HbIe CITOCOOBI ¥ IPUEMBI BEIYUCIICHHS 3HAYCHUH APOOHBIX
BBIPKECHUM, COIEPIKANTINX OOBIKHOBEHHBIC U JECATUIHBIC TPOOH
[lepexomuTh OT oOaHONW ((OPMBI 3aMUCH YHCET K JAPYrou
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JICCITUYHYI, B YaCTHOCTH, B OCECKOHECUHYIO
JECATUIHYIO TPOOb)
1.4 CpaBHUBAaTh U YIIOPSA0YMBATH PALIMOHAIILHBIE YK CIIA
1.5 OKpyrasTh yucia
BpINOMHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BBIYUCICHUN, OLICHKY
1.6 3HAYCHUU YHCIIOBBIX BBIPAKCHUMU. BrmmonusaTte NIEUCTBUS
CO CTETEHSIMU C HAaTypaJlbHBIMU MMOKA3aTEISIMU
17 [IpuMeHATh TNpU3HAKKA JETUMOCTH, PAa3JIOKEHUE Ha MHOXHUTEIU
) HaATypaJIbHBIX YUCEIl
Pemiars MPAKTUKO-OpPUEHTUPOBAHHBIE 3aja4H, CBSI3aHHbIC
C OTHONIEHHWEM BEJIWYUH, MPONOPUUOHAIBHOCTHIO  BEJIMYUH,
1.8 MPOLECHTAMH, HWHTEPIPETUPOBATh PE3YIbTAThl PELICHUS  3a]a4
C  Yy4YyeTOM  OIpaHMYEHUHM,  CBSI3aHHBIX  CO  CBOMCTBaMu
paccMaTpUBaeMbIX 0ObEKTOB
2 Anrebpanyeckre BbIpaXKeHUs
21 Hcnonb3oBarh anreOpanyeckyr0 TEPMUHOJIOTMIO W CHMBOJIHUKY,
' MPUMEHSTH €€ B MPOLIeCCe OCBOEHUS yueOHOTO MaTepHalia
29 Haxomute 3HaueHus OYKBEHHBIX BBIPQKEHHM TIpU  3aJlaHHBIX
’ 3HAUYEHMSIX NTEPEMEHHBIX
73 BoimonuATe mpeoOpazoBaHus 1ENOTO BBIPAKEHUS B MHOTOWIEH
’ PUBEIACHUEM MTOJIOOHBIX CIAraeMbIX, PACKPHITHEM CKOOOK
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BrInoaHaTh YMHOXCHHNC OIHOYJICHA HAa MHOI'OYJICH M MHOI'o4JicHa

24 Ha MHOTOWIEH, IPUMEHATh (GOpMYJIbl KBaJpaTa CyMMBl U KBajpaTa
pasHocTH
OCyIIecTBIAT pa3JIOKEHNE MHOIOYIICHOB HA MHOXKHUTENH C TIOMOILBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIET0 MHOKUTEJISI, TPYIITUPOBKH CIaraeMablx,
npUMEHEHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUS
26 [TpumeHsTh IpeoOpa30oBaHKsI MHOTOWIECHOB JUIsl PELICHUS Pa3IMuHbIX
' 3aJ1ay U3 MaT€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEATIbHON TPAKTUKHU
27 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMHU MOKA3aTEISIMU
' JUIsL Ipe0OpPa30BaHUSI BBIPAKEHUIN
3 VYpaBHEHUs 1 HEPABEHCTBA
Pemare nuHEVHBIE ypaBHEHHMS C OJHOW IIEPEMEHHOM, NPUMEHSA
3.1 IIPaBUJIa IIEPEX01a OT UCXOAHOTO YPABHEHUS K PABHOCHIBHOMY €MY.
[TpoBepsITh, SABISETCS JIM YUCIO KOPHEM YPABHEHHMS
19 [Tpumensty rpaduyeckue METONbl TMPH PEHICHUH JIMHEHHBIX
' YPaBHEHHI U X CHCTEM
313 [TonGupate npuMepsl ap YUCE, IBISIOIIMXCS PELIEHUEM JIMHEHHOTO
' YPaBHEHUS C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOM MJIOCKOCTH IpadUK JMHEHMHOTO YpaBHEHUS
34 C IByMS IIEPEMEHHBIMH; MOJIb3YACh TpaUKOM, IPUBOAUTH IPUMEPHI
pELIeHNs YpaBHEHHUS
15 Pemars cuctemsbl AByX JINHEMHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMH,
' B TOM 4HCIIE TpadudecKu
CocTaBiATh U pelIaTh JUHEWHOE YPABHEHUE WIIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCIIOBHIO 33Jja4M, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33]1a4¥ IOJIy4CHHBIN PE3YJIbTAT
4 Koopaunate! u rpaduku. yHKIuu
N300paxkaTh Ha KOOPAWMHATHOM MPSAMON TOYKH, COOTBETCTBYIOLIUE
4.1 3aJlaHHBIM KOOpJHWHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3allHCHIBATH
YHICIIOBBIE TPOMEXKYTKH Ha alNreOpandeckoM S3bIKe
47 OTmeuaTe B KOOpAMHATHOM IUIOCKOCTM TOYKH IO 33JJaHHBIM
' KOOpIUHATAM
43 Ctpouts rpaduxu nuHeHHbIX QyHKIMA. CTpouTh Tpaduk QyHKIUH

y = [X|
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44

OnuceiBaTh C MOMOIIBIO (PYHKIINN U3BECTHBIE 3aBUCUMOCTH MEXY
BEJINYMHAMHU: CKOPOCTb, BpPEMsI, PACCTOSIHHE, LEHY, KOJUYECTBO,
CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpEMs, 00BEM padOTHI

4.5

Haxoauth 3HaueHue pyHKIMK IO 3HAYCHHIO €€ apryMEHTa

4.6

[lonumate rpaduueckuit crnoco® MNpeACTaBIEHUS U aHalK3a
uHdopMaIuu, WU3BJIEKaTb W HUHTEPIPETUPOBATH HH(POPMAIUIO
13 rpauKOB peaTbHBIX MIPOIIECCOB U 3aBUCUMOCTEH

BCpOHTHOCTB M CTaTHUCTHUKA

5.1

Yurath nHPOpMaIMIO, IPEJCTABICHHYIO B Ta0JIMIIaX, HA AUArpaMMax,
NpEACTaBIATh JIaHHBIE B BHUJAE TaOJMI, CTPOUTHb JUarpaMMBbI
(cTronbukoBbIe (CTOIOUATHIE) U KPYTOBBIE) IO MACCUBAM 3HAYCHUI

52

OnuceiBaTh W WMHTEPIPETUPOBATh pEAbHBIC YWCIOBHIE JIaHHEIE,
MpeJICTaBJICHHbIC B Ta0JIMIIaX, HA JUarpaMMax, rpadgukax

53

Hcnonp3oBaTh JJIIA OIMnuCaHusA JaHHBIX CTaTUCTHUYCCKHEC
XAPAKTCPUCTHUKHU: CPCOAHEC apI/I(I)MeTI/I‘IGCKOC, MCAHraHa, HanOOoJIbIIICE
N HAUMCHBbIICC 3HAYCHM A, pa3Max

54

MMeTs npeacTaBiieHUe O CIIy4aiiHOM N3MEHYMBOCTH Ha PUMEPAX LIEH,
(¢u3NYeCKuX BETUYMH, AHTPOIIOMETPUYECKUX JaHHBIX, HUMETh
IIPEACTABICHUE O CTATUCTUYECKON YCTOMYNBOCTH

['eomerpus

6.1

Pacno3naBaTh U3yueHHbIE T€OMETPUUYECKUE (PUTYPBI, ONPEACIATh UX
B3aMMHOE pPaCIOJIOKEHUE, HU300paxaTh TeOMETpPUUECKUE QUryphl,
BBITIOJIHATh YEPTEXKHU IO YCIOBUIO 3amaun. M3mepsTh JIUHEWHbIE
U YIJIOBbIE BEIMYMHBL. PermaTh 3aaun Ha BEIYUCIIEHUE IJIMH OTPE3KOB
Y BEJIMYUH YTJIOB

6.2

Henatb rpyOyI0 OLEHKY JTUHEWHBIX U YIJIOBBIX BEJIMYWH MPEAMETOB
B peajbHOM JKM3HU, PA3MEpPOB NPHUPOAHBIX OOBEKTOB. Paznuuarhb
pa3Mephl 3TUX OOBEKTOB IO TIOPSIKY BETUIHHBI

6.3

CTpouTb YEPTEKU K TEOMETPUUECKUM 3a]1a4aM

6.4

[lonp30BaThCsA MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh
PU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPH PELICHUH
3a1a4

6.5

[IpoBoIUTH  JIOTMYECKHME  PACCYXKIEHHSI C  HCIOJIb30BaHUEM
F€OMETPUYECKUX TEOPEM

6.6

[lons3oBaTbCs IIpPU3HAKAMU pPaBEHCTBA IPAMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIMAHBI, IIPOBEAECHHON K TI'MIIOTEHY3€
IPSAMOYTOJIBHOT'O TPEYTOJIbHUKA, B PEIIEHUH N'€OMETPUYECKUX 3a10a4
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6.7

OnpenensaTe napamieNbHOCTh MPSAMBIX C MOMOLIBIO YIJIOB, KOTOPBIE
obpasyer ¢ HuUMH cekymias. OnpeaensTh MapauieIbHOCTh MPSMBIX
C IOMOIIBIO PABEHCTBA PACCTOSTHUM OT TOYEK OJTHOW HPSIMOU JIO TOUEK
JIPYrou mpsiMmoun

6.8

Pemiats 3a7aum Ha KieT4aTOM Oymare

6.9

[IpoBOIUTH BBIYUCICHUS W HAXOJUTh YHCIOBbIE U OYKBEHHBIE
3HAQYEHHS] YIJIOB B TEOMETPUUYECKHUX 3aJadax C MCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOWMCTB YTJIOB,
00pa30BaHHBIX MPU TEPECECYCHUH JBYX NaPAJIICIBHBIX TMPSIMBIX
cekyuier. PemaTte npakTudeckue 3a1a4v Ha HaXO0XICHUE YTIIOB

6.10

Brnanerp mMOHSATHEM T'€OMETPUYECKOTO MeCTa TOYEK. YMETh
ONpeNeNsaTh OUCCEeKTpUCY yria W CEepeAUHHBIM MEepIeHIUKYIsp
K OTPE3KY KaK T€OMETPUUECKHUE MECTa TOUEK

6.11

@opMyIUpOBaTh ONPEACICHUS OKPYKHOCTH U Kpyra, XOp.bl
U JHaMETpa OKPYKHOCTH, IOJb30BaThCd HMX CBOWCTBAMHU. Y METh
IPUMEHSATH 3TH CBOMCTBA NPH PELIEHUH 3a7a4

6.12

Braners moHsTHEM ONMUCAHHON OKOJO TPEYroJibHUKA OKPY>KHOCTH,
yMeTh HaxoauTb ee 1eHTp. [lonb3oBaTbes QakTaMu O TOM, 4YTO
OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA MEPECEKAroTCs] B OAHOW TOYKE,
U O TOM, YTO CEpEIMHHBbIE TMEPHEeHIUKYISIPbl K CTOPOHAM
TPEYTOJbHUKA MEPECEKAIOTCS B OJJTHOM TOUKE

6.13

Braners mnoHsiITHEM KacaTeNbHOM K OKPYKHOCTH, IOJb30BATHCS
TEOpeMO O TEPHEeHAMKYJISIPHOCTH KacaTeabHOM U paauyca,
MPOBEJEHHOIO K TOUKE KacaHus

6.14

ITons30BaThCs HpOCTCﬁMHMH reOMETPUUICCKNMHU HCECPABCHCTBAMU,
ITIOHHUMAaTh UX HpaKTI/I‘{CCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOEHUSI C IMOMOIIbIO
HUPKYJIS U TUHEHKH

IIpoBepsieMbie Y1eMEHTHI COEPKAHUS

Kon

[TpoBepsieMblil JIEMEHT COECPKAHUS

1

Yucia u BEIYHUCICHUS

1.1

JpoOu OOBIKHOBEHHBIE M JAECATUYHBIC, IEPEXO]T OT OJHOU (POPMBI 3aITUCH
apoOeit k apyroif. IloHsATHE palMOHAIBHOIO YHUCIIA, 3alUCh, CPABHEHUE,
YIIOPAI0YMBAHHE PALIMOHATIBHBIX YHCE
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ApudmeTnueckue IeiCTBUS C pallMOHATBHBIMU YUCIaMu. Perenue 3anau

1.2 .
U3 peaJIbHOM NMPAKTUKH HA 4acTH, Ha IPOOH
13 Crenenp C HaTypaJbHBIM IOKa3aTelieM: OIMpejesieHue, mpeoOpa3oBaHUE
' BBIPQKEHUI Ha OCHOBE OIPEEIEHUS, 3aUCh OOJIBLIINX YHCEI
14 [IporeHTsl, 3amMch TPOLEHTOB B BHUJIE APOOU U IpOoOHU B BUE MPOLICHTOB.
' Tpu OCHOBHBIE 3a/1a4y Ha IPOLICHTHI, PEILICHHE 3374 U3 PEaJIbHON IPAKTUKU
L5 [IpumeHeHre TPU3HAKOB JIEMMOCTH, pPA3JOKEHUE Ha MHOKUTENIN
' HaTypaJbHBIX YUCEII
16 PeanbHple  3aBUCMMOCTM, B TOM 4ucle IpsMas U oOpaTHas
' MPOTOPIUOHATEHOCTH
2 AnreOpanyeckue BhIpaKEHUS
71 IlepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKEHUS C IEPEMEHHOM. JlommycTUMBIE
' 3HAYCHUS TICPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEX]y BEJIMYMHAMH B BHUAE (POPMYIIBL
' Boruncnenus no popmynam
)3 [Ipeobpa3zoBanne OyKBEHHBIX  BBIPQKEHUH, TOXIECTBEHHO  paBHbIC
' BBIPYKCHUS
24 CBoiicTBa CTENEHN C HATYPAJIbHBIM IIOKa3aTeJIeM
)5 OpnHounensl 1 MHOrouwlIeHbl. CTeneHb MHOrowieHa. CioeHne, BBIUUTaHue,
' YMHOKEHHE MHOTOUJICHOB
@opMyJbl  COKPAIIEHHOTO YMHOXEHUS: KBaJgpaT CyMMbl M KBajapar
2.6 | pasHoctu. PopMyna pa3HOCTU KBaJapaToB. Pa3noxeHue MHOIOYJICHOB
Ha MHOXUTEINN
3 VYpaBHeHUs
31 VYpaBHEeHHE, KOpPEHb YpaBHEHHMsI, MpaBuja MpeoOpa3oBaHHs ypaBHEHHUS,
' PaBHOCWIIBHOCTh YPaBHEHHU
39 JIuHeliHOe ypaBHEHUE C OJHOW MEPEMEHHOW, YHCIO KOPHEN JIMHEMHOIO
' YPaBHEHHUS, PEILICHUE JIMHENHBIX YPABHECHHUN
313 CocraieHne ypaBHEHMI 110 yCJIOBHIO 3a7a4M. PellleHne TeKCTOBBIX 3a1a4
' C IIOMOIIBIO YPABHEHUN
3.4 | JIlu"eiiHOe ypaBHEHHE C IByMs IEPEMEHHBIMU U €T0 TpaduK
Cucrema AByX JIMHEWHBIX ypaBHEHUH C JIBYMs IepeMEHHbIMH. Pemenue
3.5 CUCTEM ypaBHEHUH CIIOCOOOM MOICTaHOBKU. [IpuMepsbI pelieHns TEKCTOBBIX

3a/lay C MOMOUIBIO CUCTEM YpaBHEHUHN
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4 Koopaunats! u rpadpuku. OyHKIUU
4.1 Koopaunara Touku Ha npsMon
49 YucnoBble NpOMEKYTKU. PaccTosiHue MeXay 1ByMsI TOUKaMH KOOPJIUHATHON
' psSIMOI
43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abciucca 1 oparHaTa
’ TOYKH HA KOOPJAMHATHOM INTIOCKOCTH
44 [Tpumepsl rpadukoB, 3ajaHHbIX Ppopmynamu. UteHne rpadukoB peaabHbIX
’ 3aBUCUMOCTEH
4.5 [Tonsitue pyukuuu. I'paduk bynkumun. CoiicTBa pyHKIMNA
4.6 |Jluneiinas gynkuus, ee rpaduk. I'padux pyHkuu y = [X|
47 I'paduueckoe pemieHne JIMHEHHBIX YpPaBHEHUM W CHUCTEM JIMHEHMHBIX
) ypaBHEHUI
5 BeposTHOCTB M cTaTUCTHKA
[IpencraBnenue NaHHBIX B BUIE Ta0IHII, TuarpamMm, rpadukoB. 3amoIHeHNE
Ta0NuI], YTEHWE W TOCTPOEHUE auarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX)
5.1 U KpyroBeix). UteHue rpaduKoB pealbHBIX MpolieccoB. M3pieueHue
uHoOpMaIMU W3 AUarpaMM W TaOJUIl, WUCIIOIB30BAHWE W MHTEPIPETAIUs
TAHHBIX
OmnucarenpHasi CTaTUCTUKA: CpelHee apudmernyeckoe, MeauaHa, pazmax,
52 HauOoJIbIlIee M HAMMEHbIIIee 3HAaUeHHsI HAbopa YMCIIOBbIX JaHHbIX. [Iprmepsl
CIIy4YalhHON U3MEHYUBOCTHU
Cny4yaiiHbIl SKCIIEpUMEHT (OMBIT) M ClydailHOe coObITHE. BeposATHOCTH
53 ¥ YacTtoTa. Poilb MajOBEpOSATHBIX U MPAKTUYECKHA JOCTOBEPHBIX COOBITHI
' B mpupoae u B oOmectBe. MoHeTa W wurpajibHas KOCTb B TEOpPUU
BEPOATHOCTEUN
I'pad, Bepmmna, pedbpo. Crenenb BepmmHbl. Yucio pedbep U cymmapHas
54 creneHb BepiiuH. [Ipencrabnenue o cesizHoctu rpada. Lenu u nukiel. [Tytu
' B rpadax. OO0xom rpada (dimepoB myTth). IlpeacraBnenme 00
opueHTHpoBaHHOM rpade. Pemenue 3a1a4 ¢ moMounibio rpados
6 ['eomeTpust
Hauanbenble nonsTus reomerpun. Touka, npsiMasi, OTpe30K, JIyd. Yrou. Buabl
6.1 yriioB. BeprukaneHble U cMmexHble yribl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapalifienbHOCTh U MEPIEHANKYISIPHOCT MPSIMBIX
6. Cummerpuunbie  (urypel. OCHOBHBIE CBOMCTBAa OCEBOM CHUMMETPUHU.

[IprMepbl CHMMETPHUM B OKPYKAIOILEM MUPE
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OCHOBHBIE MTOCTPOEHUS C MOMOIIBI LHUPKYJIS U JUHEHKH. TpeyrojabHUK.

6.3 .
Bricorta, MmennaHna, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOEpeHHBII M PABHOCTOPOHHHMI  TpEyroJbHUKU. HepaBeHCTBO
' TPEYTrOJbHUKA
6.5 CpoiicTBa M TpHU3HAKH paBHOOEAPEHHOTO TpeyroapHuKa. [IpusHaku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBa W TpHU3HAKW MapauieabHbIX nOpsMbix. CyMma  yrioB
' TPEYroJIbHUKA. BHENIHNE yTiIbl TPEyroNbHUKA
[IpssMoyrosbHbI  TpeyroiabHUK. (CBOWCTBO MeAMaHbl NPSIMOYIOJBHOIO
67 |TPEYTONBHUKA, IPOBEICHHOM K runoreHyse. Ilpu3Hakm paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpSIMOYIrOJIBHBIN TPEYTrOJbHUK C YIJIOM
B 30°
HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO
6.8 O JUIMHE JIOMaHOHM, Teopema O OojbllieM yriae U Ooiblliell CTOpOHE
TpEeyroJbHUKA. [IeprieHIuKyIIsp 1 HaAKJIOHHAs
6.9 I'eomerprnueckoe MecTto TOYeK. buccekrpuca yrma ©  CepeIuHHBIN
' MIEPIIEHIUKYJISIP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK
OkpyXHOCTb W Kpyr, XOpAa W JIHaMeTp, HX CBOWCTBA. B3amMHoe
6.10 | pacronoxeHnue OKpykHocTH M mpsaMon. KacarenbHas u  cekymas
K OKPY>KHOCTH
6.11 Oxpy>KHOCTb, BIIMCaHHAas B Yrojl. BrnimcanHas u onucaHHas OKPYXXHOCTH

TpPEeyroJjbHUKa
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8 KUIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeILHOM
NpOrpaMmbIl
Kon [IpoBepsiembie IpeMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
IIPOBEPSEMOTO 0o0pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yJibraTa
1 Hucrna v BBIUKCIICHHS
Hcnonb3oBaTh  HayalbHbIE  MPEJCTABICHUS O  MHOMKECTBE
11 JEUCTBUTENBLHBIX YKMCEIl JI1 CPABHEHUS, OKPYTJICHUS U BBIUMCICHUMH,
' u300paxaTh JCHCTBUTENBHBIE 4YMCIA TOYKAMH Ha KOOPAMHATHOM
MIPSIMOU
[IpumMeHsATh TOHSATHE apUPMETUUYECKOTO KBAaJAPATHOTO  KOPHS,
12 HaXOAWTh KBAJpaTHbIE KOPHH, HCIOJNB3YsSd MpPHU HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBIMOJIHATH MPE00pa3oBaHus BIPAXKEHUH, COACPIKAITUX
KBa/IpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM
13 Hcnonb3oBaTh 3amucu  OONBIIMX M MaJbIX YHCET C TOMOIIBIO
’ NECATUYHBIX ApoOei u creneneit yucina 10
2 Anrebpanyeckue BbIpayKSHUSI
[IpuMeHsATh MOHATHE CTENEHW C LEIbIM MOKAa3aTeJeM, BBIITOJIHSITH
2.1 npeoOpa3oBaHus BbIPAKEHUH, COJEPKAIUX CTENEHH C LEIbIM
noKasaresiem
BoInonHAT,  TOXKIECTBEHHBIE  MPeoOpa3OBaHUS  pPAlMOHATIBHBIX
2.2 BBIDOKEHMI Ha OCHOBE NPAaBWJI JEUCTBUI HAJ MHOTOWICHAMH
U anreOpandyecKuMHu IpoosiMu
23 PacknanpiBaTh KBaipaTHBIA TPEXWIEH HA MHOKHUTEIN
24 [TpumensTh peoOpazoBaHusl BHIPAKEHUN ISl PEIICHUS Pa3IMYHbIX
' 3aJ1ay U3 MaT€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEATIbHON MTPAKTUKHU
3 VYpaBHEHUs 1 HEPABEHCTBA
Pemate nuHelHblE, KBaJpaTHbIE YPaBHEHUS U palMOHAIbHbBIE
3.1 YpaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHI C ABYyMS
NIEPEMEHHBIMU
[IpoBoauTe NPOCTEUIIME HCCIEIOBAHUS YPABHEHUHW U CHUCTEM
19 ypaBHEHUH, B TOM 4YHCI€ C MpPUMEHEHHUEM TrpaduyecKux
MpeACTaBlIeHU (YyCTaHABIMBATb, UMEET JIM YPAaBHEHHE WM CHUCTeMa
YPaBHEHUH PELIECHNUs, €CIIU UMEET, TO CKOJIBKO, U IMPOYEE)
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33

[lepexomuTh OT CIIOBECHOM (OpPMYJIHUPOBKH 3aJauyd K €€
anreOpanyeckol MOJIeTM € TOMONIbIO COCTaBJICHUS YpaBHEHHUS
WA CHUCTEMbl YPABHEHUW, WHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 33J]a4¥ MOJyYEHHBIA PE3yJIbTaT

3.4

[IpuMeHATh CBOKMCTBA YHCIIOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OLICHKH,
pelIaTh JUHENHBIE HEPABEHCTBA C OJHOM NMEPEMEHHON U UX CUCTEMBI,
naBaTh  TpadUUECKyr0  WUTIOCTPAIMI0  MHOXECTBA  pEIICHUN
HEPABEHCTBA, CHCTEMBI HEPABEHCTB

DOyHKIUH

4.1

[lorumMaTe ¥ WCMONB30BaTh (PYHKIIMOHAIBHBIC TOHSATHAS € SI3BIK
(TEpMUHBI, CHUMBOJIMYECKHE OO0O3HAYCHHS), OMPEACISATh 3HAUCHUE
GyHKUIMM MO 3HAYEHUIO apryMeHTa, ONpeaeisaTh CBOMCTBA (QYHKIIUU

o ee rpaduky

4.2

k
Crpouth rpaguky dneMeHTapHbIX (QyHKIMi Buma: V= _, y = X%
X

y = X°, y = |x|, onmchIBaTh CBOMCTBA YUCIOBOM (YHKLIUH IO €€
rpapuky

BCpOHTHOCTB M CTaTHUCTHUKA

5.1

W3Bnekatb M npeoOpa3oBbIBaTh HHGPOPMALNIO, IPEICTABICHHYIO
B BUJE Ta0null, AUarpaMm, rpaduKoB, NPEACTABIATh JaHHbIEC B BUJE
TabNIuUII, IUarpaMm, rpauKkoB

52

OnuceiBaTh JaHHBIE C IMOMOIIBID CTATUCTHUYECKUX IT0KA3aTENIEH:
CpeaHUX 3HAYeHWW MW Mep paccermBaHHUs (pa3Max, JIUCIEepPCUs
Y CTaHJIapTHOE OTKJIOHEHHE)

53

HaxoauTh 4acTOTHI YUCIOBBIX 3HAYEHUN U YACTOTHI COOBITHIL, B TOM
quCJIe TI0 pe3yJibTaTaM U3MEPEHUN U HaOJI0ICHU I

54

HaXO,Z[I/ITB BCPOATHOCTHU Cﬂy‘{aﬁHBIX COOBITHI B OIIbITax, 3Hasid
BCPOATHOCTH JJICMCHTAPHBIX CO6BITHﬁ, B TOM 4YHCIIC B OIIbITax
C pPaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA COOBITHSIMH

5.5

Wcnonw3oBath  rpaduueckue  MOAENU:  JIEPEBO  CIy4ailHOro
IKCIIEPUMEHTA, AUarpaMMbl DiJepa, YuciaoBas npsamas

5.6

OHepI/IPOBaTb INOHATHUAMM:. MHOXCCTBO, IIOAMHOXKCCTBO, BBIIIOJTHATH
orcpanu Hanqg MHOXCCTBaMU: 06’beILI/IHeHI/Ie, NepeCcCUYCHUC,
AOIIOJIHCHHUEC, TICPCUUCIIATL OJIEMCHTBI MHOXXECTB, IIPUMCHATDH
CBOMCTBA MHOKECTB
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5.7

Hcnonb3oBaTh Tpaduyeckoe MNpeacTaBICHUE MHOXECTB M CBS3EH
MEXKJy HUMH ISl ONMCAHUs IPOLECCOB U SABJICHUM, B TOM YHUCIE
[P pEeUICHUU 33724 U3 APYTUX yueOHBIX MPEAMETOB U KypCOB

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJbHUKOB, UX AJIEMEHTHI,
MOJIb30BaThC MX CBOMCTBAMHU TMPU PEUIEHUH T€OMETPUUYECKUX
3a/1a4

6.2

[IpuMeHsSTh CBOWCTBA TOUYKM IEpPECeUeHUs] MEAWAaH TPEYroJbHUKA
(meHTpa mMacc) B pelieHruu 3a1aq

6.3

Bnaners mnoHsiTMEM CcpelHEW JMHHUM TPEYrOJbHUKA W TpaIeluH,
MIPUMEHATh WX CBOMCTBA IIPU PEUICHUM TE€OMETPUUYECKUX 3a7ad.
[Tonb3oBatbea Teopemont Daseca U TEOPEMOM O MTPONOPLIMOHAIBHBIX
OTpPE3KaX, MPUMEHATH UX JJISl PELICHHS TPAKTUYECKUX 3a7a4

6.4

[IpuMeHsATh NpPU3HAKKM MOAOOMS TPEYrOJbHUKOB B  PELICHUU
reOMETPUYECKUX 3a7a4

6.5

[Tonb3oBaThcs Teopemoit [ludaropa nns pemieHus reoMeTpUIecKuX
W nOpakThuueckux 3amad. CTpouTh MaTEMaTHUYECKyl0 MOJENb
B IIPAKTUYECKHX 3a7a4ax, CAMOCTOATEIBHO JAeNIaTh YEPTEXK U HAXOTUTh
COOTBETCTBYIOIINE JITTUHBI

6.6

Bragers moOHATUSAMH CHHYCA, KOCMHYCAa M TaHI€HCa OCTPOIO yria
IPSAMOYTOJIBHOTO TpeyroibHuKa. [lomp30BaThCsd ITUMH NOHATHUAMH
JUISL PEILICHUS ITPAKTUYECKUX 3a1a4

6.7

Boluncnate  (pa3inyHbIME - CHOCOOAMM) IUIOLIAJb TPEYrOJbHHUKA
U IUIOAAN MHOTOYTOJBHBIX (QUryp (MOAB3YsCh, TI€ HEOOXOIMMO,
KAIBKYJIATOPOM). [IpUMEHATh MOTYyYEHHBIE YMEHUS B MPAKTUYECKUX
3a1a4ax

6.8

Biagerp  MOHATHAMM ~ BIHMCAaHHOIO M IEHTPAJIBHOIO  yIJa,
UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, yriaxX MEXIy XopAamH
(CeKylIMMH) M yIJIe MEXJIy KacaTelbHOW M XOpJAOW NpPH PEIICHUU
TFE€OMETPHUYECKUX 3314

6.9

Bianers mMOHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTH
CBOMCTBA OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEIICHUH 3a/1a4

6.10

[IpumeHsTh TONyY€HHbIE 3HAHWA Ha TMPAKTUKE — CTPOUTH
MaTeMaTH4eCKue MOJETH Ui 3a/ay peajbHON >KU3HU U MPOBOIMTH
COOTBETCTBYIOIIME  BBIYMCICHHS C  TNPUMEHEHHEM  I0A00us
U TPUTOHOMETPUH (TIONIB3YACh, T7Ie HEOOX0UMO, KaJIbKYJIATOPOM)
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IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

Kon [TpoBepsieMblil 3JIEMEHT COACPKAHUS
1 Hucna v BBIYMCTIEHUS
11 KBanpatusiii kopenb u3 uuncia. [loHstue 00 uppanroHaIbHOM YHCIIE.
) JlecsTuunbie MPUOJIMKEHUS UPPALIMOHATIBHBIX YUCE
CpoiicTBa apu(pMETHYCCKUX KBAJAPATHBIX KOPHEW M WX MPUMCHCHHE
1.2 K  MpeoOpa3oBaHUI0  YHUCJIOBBIX  BBIPAKEHHM M BBIYHCIICHHUSM.
JlencTBUTENBHBIEC YMCTIA
1.3 Crenens ¢ LenbIM M0Ka3aTesieM U ee cBoicTBa. CTaHaapTHAs 3alMUCh YUCIIA
2 Anrebpanyeckre BbIpaKeHUS
71 KBagpatHeli  Tpexuies, pa3jIoKEHWE  KBAAPaTHOIO  TpPEXUJICHA
' Ha MHOXHTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO ajredpandeckoit 1poodu
23 CrnosxeHue, BBIUUTAHUE, YMHOXKEHUE, JIEJICHUE alIreOpandeckux apooeit
24 PanmonanbpHbIe BEIpOKEHHS U UX TTPEOOPa30BaHNE
3 VYpaBHEHUs 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOTO YypaBHEHUS.
' Teopema Buera
3.2 Pewienue ypaBHeHUH, CBOASIIMXCS K JIMHEHHBIM U KBAaIPATHBIM
33 [Ipocreiiine npoOHO-paliMOHATIbHBIE YPAaBHEHUS
['paduueckas nuTEpnpeTalsl ypaBHEHUM C IByMs IEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YPAaBHEHUH C IBYMS IlepeMEeHHBIMU. [Iprmepsl pemenus cucrtem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU
3.5 Pelienne TeKCTOBBIX 3a7a4 anredOpanvyeckum crnocooom
3.6 | UucnoBele HEpABEHCTBA U UX CBOMCTBA
3.7 | HepaBeHCTBO ¢ OJTHON EPEMEHHOM
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
39 JIuHeliHbIe HepaBEHCTBA C OJIHOU MEPEMEHHOM
3.10 | CucTeMbl TMHERHBIX HEPABEHCTB C OJTHOM NEPEMEHHOMN
4 OyHKIUU
41 [lonsatne Qynkuuu. OO6macTh omnpeneneHUss W MHOXKECTBO 3HAYCHUUN
) ¢dbyukiuu. CiocoObI 3a1anust GyHKITUH
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42 |T'padux pynkuun. YreHue CBONCTB PYHKIMHU MO €€ rpaduky
43 [Tpumeps! rpadMKOB (PYHKITHM, OTpaKAIOIINUX PeabHbIE IPOIIECCHI
44 @OyHKLMY, ONUCHIBAIOIIME MPSAMYHO M OOpaTHYIO HPONOPLUOHATIbHBIE
' 3aBUCHMOCTH, UX TpaduKu
45 | ®Oyskupny=x%, y=x’
4.6 | Oynkuum y=+/x,y=x|
4.7 ['paduyeckoe pelieHre ypaBHEHUN U CUCTEM YpaBHEHUH
5 BeposTHOCTB 1 cTaThuCTHKA
5.1 [IpencraBneHue JaHHBIX B BUAE TaOIHII, AUarpamMmm, rpadukos
59 MHoOXecTBO,  3JEMEHT  MHOXECTBAa,  NOAMHOXecTBo.  Onepauun
' HaJl MHO>KECTBaMHU: 00bEMHEHNE, IEPECEUEHHE, JOTIOJIHEHNE
53 CpolictBa  omnepauui HaJl  MHOYECTBaMHU: IIEPEMECTUTENBHOE,
' COYETATEIbHOE, PACIIPEACINTEIBHOE, BKIFOUECHUS
54 Hcnonp3oBanne rpaguueckoro mpeAcTaBieHUsI MHOXKECTB JJIs OMUCAHUS
' peanbHBIX IPOLECCOB U SIBJICHUH, IPU PELICHUH 3a]a4.
55 N3mepenne paccenBaHus NaHHBIX. /[ucriepcus U CTaHAAPTHOE OTKIIOHEHUE
' YHCJIOBBIX HA0OPOB. J{narpamMmma paccenBaHus
OnemeHTapHble COOBITHS ciaydaiiHOro onblta. CioyyaiiHble COOBITHSL.
56 BepositHocTi  coObITHII. ONBITEI ¢ PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' coobiTusiMu.  Ciy4yaliHblii  BbIOOp. CBSI3b  MEXKIYy MaJIOBEPOATHBIMU
U TIPaKTUYECKU JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKE
Hepeo. CBolCTBa [€pEBbEB: E€IMHCTBEHHOCTh IIyTH, CYILIECTBOBAaHHE
5.7 BUCSYEN BEpIIMHBI, CBS3b MEXJIYy 4YHCIOM BEpIIMH M 4YHCIOM pedep.
[IpaBuno ymHoxxenus. Pemenue 3aa4 ¢ momoisio rpadoB
[IpotuBononoxkueie  coObiTus. [luarpamma Oitepa. OObennHeHue
5.8 u rnepecedyeHue cooObiTuil. HecoBmecTHble coObITHS. POpMysa CIOKEHUS
BEPOATHOCTEUN
59 YcnoBHas BepossiTHOCTD. [IpaBuiio ymHoxxenus. HezaBucumbie COOBITHS
[IpeacraBnenne SKcnepuMeHTa B BHae JAepeBa. PemeHune 3amay
5.10 |Ha HaxoXACHHE BEPOSTHOCTEH C TOMOLIBIO JIepeBa  CIy4alHOIO
DKCIIEPUMEHTA, AuarpaMM Oiliiepa
6 ['eomeTpus
6.1 YersipexyroapHuki. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsitmoyronbHUK, pOMO, KBaApaT, UX IPU3HAKU U CBOICTBA
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Tpamenusi, paBHOOOKas  Tpamernusi, €€ CBOWCTBA W  MPHU3HAKW.

6.3
[IpssmMoyroJyibHas Tpaneuus
6.4 Meron ynsoenus menuansl. LlentpanbHas cummerpus. Teopema Paneca
) U TEOpEMA O MPOIMOPIUOHATBHBIX OTPE3KAX
6.5 CpenHue nuHuM TpeyrojabHUKa U Tpaneuuu. L{eHTp Macce TpeyroyibHUKa
6.6 [lonobue TpeyronpHUKOB, K03pdunueHT nomaobus. Ilpusnaku momoOus
' TpeyroJbHUKOB. [I[puMeHeHne nogo0us npu peleHNH NPaKTUIECKUX 3aa4
6.7 @opmynsl i1 IUIOHIA[M  TPEYroJibHUKa, TNapajuiesiorpamma, pomoda
' U Tpaneuuu
6.8 CaoiicTBa muoniasie reomerpuyeckux ¢uryp. OTHOIIEHHE TUIOUIAAeH
’ noI00HBIX (UTYp
6.9 Brruucnenue miomaien TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATON
) Oymare
6.10 Teopema Iludaropa. [Ipumenenue teopemsl Iludaropa nmpu  pemieHun
' NPAKTUYECKUX 3a/1a4
CHHyC, KOCMHYC, TAaHT€HC OCTPOIO yrjia IpPsIMOYI'OJBHOIO TPEYrOJbHHUKA.
6.11 | OcHOBHOE TPUTOHOMETPUUECKOE  TOXAECTBO. TPUTOHOMETPUUYECKHE
¢dbyukiuu yrios B 30°, 45° u 60°
6.12 BrniucanHble M LIEHTPAJIBHBIE YTJIBI, YTOJ MEXIAY KacaTEIbHOHM M XOPJIOH.
' VYTIiIbl MEXIY XOpJIaMH U CEKYIITUMU
6.13 | BnucaHHbIe U ONMCaHHBIE YETHIPEXYTOJIbHUKH
6.14 B3auMHOe pacrnonokeHne ABYX OKpYy:KHOCTed. KacaHue OKpyKHOCTEM.

OO01ue KacaTeNbHbIE K IBYM OKPYKHOCTSAM
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9 KITACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeILHOM
NPOrpaMmbl
Kon IIpoBepsiemMble IPEeIMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30BaHMUs
pe3yJipraTa
1 Hucina v BbIYKCICHHS
11 CpaBHHBaTh U YNOPSAOYMBATH PALMOHAIBHBIE U UPpPAlMOHAIbHBIE
' yucia
BbInonHATE apupMeTHUecKue TEHCTBUS ¢ pallMOHAIbHBIMU YUCIIAMU,
1.2 coueras yCTHbIE M IUCBMEHHBIE NPUEMBI, BBINOJHATH BBIYMCIICHUS
C UppalMOHAIBHBIMH YU CIaMHU
13 HaxonuTe 3HaueHUs CTENEHEN € LENBIMU MOKAa3aTelsIMUA U KOpHEH,
' BBIYMCIIATH 3HAYCHUS YHCIOBBIX BBIPAKCHU
14 OKpyryATh ~ NEUCTBUTEIBHBIC  YWCIA,  BBIIOJHATH  NPUKHUIKY
' pe3yibTaTa BIYHACICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 YpaBHEHUs 1 HEPABEHCTBA
71 Pemare sMHElHBIE W KBaApaTHbIE YpaBHEHUS, YpaBHEHUS,
' CBOJAIIMECS K HUM, IPOCTEUIIINE TPOOHO-PallMOHAIbHbBIE YPABHEHHUS
Pemars cucremsl ByX JINHEMHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU
2.2 Y CUCTEMBI ABYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIECTCA
JIMHEWUHBIM
Pemats TekcToBbIE 3a7aun alreOpanvyeckuM CIOCOOOM C IMOMOUIbIO
23 COCTABJICHUS] YPaBHEHHUS WM CUCTEMbI JABYX YPaBHEHUU C JBYMs
IIEPEMEHHBIMU
[IpoBoauTE NpOCTEHIIME HCCIEAOBAHMUS YPAaBHEHUHM M CHUCTEM
ypaBHEHHH, B TOM 4HCIE€ C TPUMEHEHHEM TrpapuiecKux
24 IIPEACTABICHAN (manpumep, YCTaHaBJIMBATh, UMEEeT  JM
YpPaBHEHUE WIM CHUCTEMa YypAaBHEHUN pEIIEHUs, €CIM HMEET,
TO CKOJIBKO)
Pemare nuHEHHBIE HEPAaBEHCTBA, KBAJpAaTHBIC HEPABEHCTBA,
2.5 U300paxaTh pelIeHre HEPaBEeHCTB HAa YUCIOBOM MPSAMOM, 3aITUCHIBATD
pELIEHHE C IIOMOIIBIO CUMBOJIOB
26 Pemarte cucTeMBl JMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
’ BKJTIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, U300pakaTh peIlIeHue
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CUCTCMBbI HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIlIMChIBATh PCHICHUC
C IIOMOIIBIXO CUMBOJIOB

2.7

Hcnonb3oBath HCPAaBCHCTBA IIpHU PCIICHUHN PA3JIMYHBIX 3aa4

OyHKIUU

3.1

PacrioznaBate  ¢QyHKIIMM ~ W3YYEHHBIX  BHUJOB.  [lokasbIBaTh

CXEMaTHYeCKHd  pPAcClOJIO)KEHHE Ha  KOOPAMHATHOW  IJIOCKOCTH

rpa¢ukos GyHkimii Buga: y=kx, y=kx+b, ¥=_ y=ax’+bx+c¢
X

B 3aBHCHMOCTH OT 3HA4eHHH KOA((DUIIMEHTOB, ONMUCHIBATh CBOMCTBA

byHKIMMA

32

Iloka3piBaTh CXEMaTHUYECKU pacIojIOKCHUE Ha KOOpﬂHHaTHOﬁ

IJI0CKOCTH TpaukoB GYyHKUUNA BUOA Y =k, y = |X| 1 onuCHIBATH

cBoMcTBa QyHKITUIN

33

Crpoute M wu300pakaTh CXEMaTHUYECKU TrpauKd KBaJpaTUUYHBIX
(GYyHKIMI, OMMCHIBAaTH CBOMCTBA KBAJAPATUUHBIX (QYHKIUN MO HUX

rpadukam

34

Pacnio3naBaTh KBaJpaTUUHYIO (QYHKIUIO 1O (Qopmyse, TPUBOIUTH
OpUMEphl KBAJPATUYHBIX (YHKIUN U3 peanbHOM XKU3HHU, (DU3HKH,
reOMETpUn

ApudmeTnueckasi U reOMETpUUECKasi TPOrPeCCUn

4.1

PacriozHaBath apupMeTHUECKYI0 U T€OMETPUYECKYIO HPOTPECCHH
IIpU pa3HBIX COco0ax 3adaHus

4.2

BbINONMHATE BBIYMCIIEHUSI C HCIOJb30BaHUMEM (OpPMYJT N-ro wieHa
apu(pMEeTUYECKON U TeOMETPUUECKON MPOTPECCHI, CyMMBI HEPBBIX
N YWICHOB

4.3

H306pa)KaTB YJICHBI ITOCJICOOBATCIIbHOCTH TOYKaAMH Ha KOOp,HHHaTHOﬁ
IIJIOCKOCTH

4.4

Pemiats 3agaum, CBsI3aHHBIE C YMCIOBBIMH IOCJIEAOBATEIBLHOCTIMH,
B TOM 4YHCII€ 3aJauyd W3 peajbHOM >XM3HU (C MCHOJb30BaHUEM
KaJIbKYJISITOPA, HU(DPOBBIX TEXHOJIOTHA)

BCpOHTHOCTB M CTaTHUCTHUKA

5.1

W3BnekaTte W mpeoOpa3oBbIBATh HH(OpMAIMIO, TPEICTABICHHYIO
B pa3IMYHBIX MCTOYHHMKAX B BUAE TaOJHI], IuarpamMm, rpaduKoB,
NPECTaBISATh JaHHbIE B BUJE TaOIHII, AUArpamMmm, rpa(uxkos
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52

Pemars 3aJla4u OpraHru30BaHHBIM Hepe60p0M BApPUAHTOB, a4 TAKXKC
C UCIIOJIB30BAHUECM KOM6I/IHaTOpHI>IX IIpaBuJI 1 MCTOOOB

53

HMcnonp30oBaTh oONHUCATEIbHBIC XAPaKTCPUCTUKKN JII  MACCHBOB
YUCJIOBLBIX [JAaHHBIX, B TOM 4YHCJIC CPECAHUC 3HAYCHUSA H MCPBI
pacCcCruBaHus

54

HaxonuTh 4acTOThl 3HAYEHUW M YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSICh Pe3yJbTaTaMU MTPOBEACHHBIX M3MEPEHUN U HAOIIIOICHHIA

5.5

HaxonuTb BEpOSTHOCTH CIIy4allHBIX COOBITMH B M3YUYEHHBIX ONBITAX,
B TOM YHCIIE B OIbITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTaPHBIMU
COOBITUSIMU, B CEpUSX HCIBITAHWUN JO TMEPBOTO YCIIeXa, B CEPHUIX
WCTIIbITaHUN bepHyium

5.6

HMeTs mpencraBieHUe O CIIy4alHOM BEIMYMHE W O PaCIpEAcIICHUN
BEPOSITHOCTEN

5.7

HmeTh mpencTaBiieHHe O 3aKOHE OOJBIIUX YHCET KaK O MPOSBICHUN
3aKOHOMEPHOCTH B CIIy4ailHOH M3MEHYMBOCTH M O POJHM 3aKOHA
OOJBIINX YUCEN B IPUPOJIE U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPHUUECKHE (DYHKITMU OCTPHIX yTIIOB, HAXOIUTh C UX
MIOMOILIBIO PA3JIMYHBIE AJIEMEHTHl MNPSIMOYTOJIBHOTO TPEYroJbHUKA
(«pereHue MPSAMOYTOJIbHBIX TPEYTOJILHUKOB ). Haxoguts
(c TIOMOMIBIO KAJIBKYJIATOpPA) MJIWHBI W YIJBI JUISI HETAOJMYHBIX
3HAUYCHUU

6.2

[Tonp30BaThCs (I)OpMYJ'IaMI/I IMPUBCACHUA 141 OCHOBHBIM
TPUTOHOMCTPHUUCCKHUM TOXIACCTBOM JII HAXOXKICHUA COOTHOIIICHUH
MCKAY TPUTOHOMCTPUUICCKUMHU BCIINIYNHAMHA

6.3

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHUHYCOB IS HAXOXKICHHUS
Pa3IMYHBIX 3JEMEHTOB TPEYTOJIbHUKA («PEIIEHHE TPEYTOJbHUKOBY),
IIPUMEHSITD UX IPU PEIICHUU T€OMETPUYECKUX 3a1a4

6.4

Brnagers monsTusMu mpeoOpa3oBaHUsS TOMO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA0OHBIX ¢uryp. Ilomp30BaThcsi cBOWCTBaMU MOAOOUS
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI M HAXOAUTH YTJIBI
y mofgo0HbIX (uryp. [IpumeHsTs CBOMCTBA MOM00MS B TPAKTUYECKHUX
3ama4ax. YMETh TMPHUBOIUTH MPUMEpPhl  TMOAO0OHBIX  uryp
B OKPY’KAIOIIEM MHUPE

6.5

[Tonp3oBaTbess TeOpeMaMu O TPOU3BEIACHUU OTPE3KOB  XOPI,
O MPOM3BEICHNUN OTPE3KOB CEKYIIINX, O KBaJpaTe KacaTeIbHOU
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6.6

[lonp30oBaTbCAd  BEKTOpaMM, I[OHHMAThb HMX  I€OMETPHUYECKHU
U (PU3NYECKUN CMBICI, TPUMEHSTh UX B PEHICHUH T'€OMETPUUECKUX
U pusnueckux 3aaa4. [[puMeHsITh CKaIsIpHOE IPOU3BEICHUE BEKTOPOB
JUISI HAXOXKJICHMS UIMH U YTJIOB

6.7

[Tonp3oBaThCs MCTOAOM KOOpAWHAT Ha INNIOCKOCTH, IIPUMCHATH €TI0
B PCIICHUU T'COMCTPUICCKUX U IIPAKTUYCCKHUX 3a1a4

6.8

Biagerp NOHATHSMM  NPaBUJIBHOTO  MHOIOYIOJBHUKA, JJIMHBI
OKPYKHOCTH, JJIMHBI AYTM OKPYXHOCTH W PaJHaHHOW MEpbI yria,
YMETh BBIUHUCIATH IUIOWIAAb Kpyra u ero yacteu. IIpumMeHsTh
NOJIyYEHHbIE YMEHUS B MPAKTHUECKHUX 3a/1a4ax

6.9

HaxonuTth ocu Wi IEHTPbl CUMMETPUU QUTYD, TPUMEHATH ABUKEHUS
IJIOCKOCTH B MPOCTEHIINX CAydasx

6.10

[IpuMeHaTp TONMydYeHHBIE 3HAHUS HA TMPAKTHKE — CTPOUTH
MaTEeMaTUYECKUe MOJENN JJIA 33]lad peaqbHOW XKU3HH U TPOBOIUTH
COOTBETCTBYIOIIME  BBIYHUCICHHUS C  NPUMEHEHHEM  MOJ00us
U TPUTOHOMETPUYECKUX (PYHKIUN (TOIB3YSACh, TNE€ HEOOXOAMMO,
KaJIbKYJISITOPOM )

IIpoBepsieMbie Y1eMEHTHI COEPKAHUS

Kon [TpoBepsieMblil JIEMEHT COECPKAHUS
1 Yucna v BEIYKCIICHUSA
11 PanmonansHbIie Yncia, UpparMOHATLHBIE YHCIIa, KOHEYHBIC 1 OECKOHEYHBIC
) JECATUYHBIE TPOOU
MHOXECTBO JEHUCTBUTEIIBHBIX YHWCEN, JCWCTBUTEIBHBIE YHCIA Kak
12 OecKOHEUHbIE JEeCATUYHbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
' MEXAY MHOXKECTBOM JICHMCTBUTEIIBHBIX YHUCENT U KOOPAWHATHOM MPSIMOM.
CpaBHeHUE JEUCTBUTEIBHBIX YHUCEIT
1.3 Apudmerndeckue qeiCTBUS C IEHCTBUTEILHBIMU YACTIAMHU
WN3mepenns, mpubImxeHus, OIEHKH. Pa3mepbl OOBEKTOB OKPYKAIOIIETO
14 MUpa, JUIMTENBHOCTh MPOILIECCOB B OKpykatouieM mupe. [IpubmmxenHoe
' 3HAYCHWE BEIWYUHBI, TOYHOCTh mNpuOmmKeHus. OKpyIrJIeHHEe YHCElL.
IIprkuaKa 1 OLEHKA PE3yIbTATOB BBIYMCICHUN
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 VYpaBHEHUS C OTHON MEPEMEHHOM
2.2 JIuneniHoe ypaBHeHue. Pemienre ypaBHeHUH, CBOISIIMXCS K JINHEWHBIM
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23 KBagpatHoe ypaBHeHue. Perienre ypaBHEHHI, CBOASIIMXCS K KBaIpaTHBIM
24 buxkBanpatHoe ypaBHeHue. Ilpumepsl pemeHuss ypaBHEHUM TpEThEH
) Y YETBEPTOM CTENEHEHN pa3ioKEHUEM HA MHOKUTEIU
2.5 Pemenue npoOHO-panimoHaIbHBIX YpaBHEHUN
2.6 | Cucremsbl ypaBHEHUI
2.7 | YpaBHeHHE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
2.8 Pelenue cuctem IByX JMHEHHBIX YPABHEHUM € ABYMsI TIEPEMEHHBIMU
79 Pelenue cuctem IByX ypaBHEHHUI, OTHO U3 KOTOPBIX JIMHEHHOE, a IPYroe —
) BTOPOM CTEIICHU
2.10 | I'paduyeckast UHTEpHpPETALUS CUCTEMBI YPABHEHUI C JBYMsI IEPEMEHHBIMU
2.11 | PemeHue TEKCTOBBIX 3a/1a4 alTreOpandecKuM CriocoooM
2.12 | YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 | PeuieHue TMHEMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
2.14 | Penienue cucteM JIMHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM
2.15 | KBagparHbie HEpaBEHCTBA
516 ['padmyeckas nHTEpHIpeTaIMsi HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS
' nepeMEHHBIMU
3 OyHKIMH
31 KBagpatuunas @ynkuus, ee rpaduk u cBoiictBa. [lapabosa, KOOpaAMHATHI
' BEPIIMHBI TapadOoJIbl, 0Ch CAMMETPHUH MapadoIIbl
3.2 I'paduku bynkuuit y = kx, y = kx + b 1 ux cBoicTBa
33 | paduku pysxuuit ¥ = _,y = x> u ux cBoiicTsa
X
34 |I'paduxu pyHKmmii ¥ =X,y = x| u ux cBolicTBa
4 YucioBble MOCIIE0BATETLHOCTH
OnpeneneHre M CrnocoObl 3aJaHMsl YKMCIOBBIX MOCIEAOBATEIbHOCTEH.
4.1 3ajaHue MOCIe0BaTeIbHOCTH PEKyppPeHTHON QopMmylol u  Qopmynoit
n-ro 4jeHa
47 Apudmernueckas nporpeccusi. Dopmyibsl n-ro wieHa apupmMeTuyecKon
’ IIPOrPECCUH, CYMMBI IIEPBBIX N YJIEHOB
43 I'eomerpuueckas mnporpeccus. Dopmynsl n-ro 4jaeHa TIE€OMETPUYECKON

MPOTPECCUH, CYMMBI MIEPBBIX N YJIEHOB
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N300paxeHne 4iaeHOB apuU(PMETHUECKON M T€OMETPHUYECKOW MpOrpeccHii

4.4 TOYKAMU HAa KOOPJAWHATHOM IUIOCKOCTHU. JIMHEWHBIA M 3KCIIOHCHUMAJIbHBIN
poct
4.5 Cno>xHbI€ MPOLIEHTHI
5 BeposTHOCTB 1 cTaThCTHKA
[IpenacraBnenne naHHBIX B BUAe TaONMWIl, [auUarpamMm, TpauKOB,
5.1 UHTEpIpeTalus JaHHBIX. UTeHne W TocTpoeHue Tabmul], auarpamw,
rpauKoB MO peaJbHbIM IaHHBIM
5.2 [TepectanoBku U hakTopUal
53 CoueraHus ¥ YUCIIO COYETAHUI
54 Tpeyronsuuk [lackans. Pemenue 3a1a4 ¢ UCosib30BaHUEM KOMOWHATOPUKHU
55 ['eometpuyeckas BepoATHOCTh. CiydaliHbIA BBIOOP TOYKH U3 (PUTYpPHI
’ Ha IJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH
5.6 Ucneitanue. Ycnex u Heynada. Cepusi UCIIBITAHUH 10 TIEPBOTO ycIexa
57 Cepus uctibiTanuii bepuymu. BepostHocTr coOBITHI B CEpUM UCTIHITAHUN
' bepnymim
5.8 CrnydaiiHasi BEIMYMHA U PACTIPEIEIICHHE BEPOSTHOCTEN
5.9 Maremarnueckoe oxuganue u aucrnepcus. [Ipumepsl MmatemaTrndeckoro
' 0’KUJaHHS KaK TEOPETUYECKOTO CPETHETO 3HAUYCHUS BETUYMHBI
510 MaremaTnyeckoe 0XKHAAHUE U JUCIEPCHUS CIyYaHON BEJIMYHMHBI «HHCIIO
' YCIIEXOB B CEpUM MCHIBITAHUN bepHymm»
511 [TonsTre o 3akoHe OONBLINX YKCel. MI3MepeHne BEpOSITHOCTEN ¢ TOMOIIbIO
' yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YHCE B IPUPOJIE U O0IIEeCTBE
6 ['eomeTpust
6.1 Cunyc, xocuHyc, Tanreic yriaoB or 0 mo 180°. OcHoBHOE
’ TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHUS
Pemienne TpeyronbHukoB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
6.2 Pemienne mpakTHYECKHX 3aJay C HMCHOJIb30BAHHUEM TEOPEMBI KOCHHYCOB
Y TEOPEMBI CUHYCOB
6.3 [IpeoOpazoBanue nogoous. [logo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 ImpoOU3BEAEHUU OTPE3KOB XOpPH, TEOPEMBI O IMPOU3BEACHUU
' OTPE3KOB CEKYLIUX, TEOPEMA O KBAJpaTe KacaTeJIbHOU
6.5 Bektop, mHa  (MOIyJb)  BEKTOpA, COHANPABIEHHBIE  BEKTOPHI,

IMPOTHUBOIIOJIOKHO HAIIPABJICHHBIC BCKTOPLI, KOJUIMHCAPHOCTb BCKTOPOB,
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PaBEHCTBO BEKTOPOB, ONEpALMM HaJ BEKTOpamH. PaznokeHuwe BeKTopa
110 IByM HEKOJUIMHEAPHBIM BEKTOPAM

Koopaunatel Bektopa. CKaJIpHOE MPOM3BEIECHUE BEKTOPOB, TPUMEHEHUE

6.6
JUISl HAXOKJICHHS JJIMH U YIJIOB
JlekapTOBBI KOOPAMHATHI HAa INIOCKOCTU. Y paBHEHUS NIPSAMOU U OKPYKHOCTH
6.7 B KOOpJMHATAaX, IIEpECEUCHUE OKPYKHOCTEN U IPAMBIX. MeTox KOOpAUHAT
U €ro NPUMEHEHNE
6.8 [IpaBuiIbHBIE MHOTOYTOJIbHUKA
6.9 JInuHa okpyx)HOCTU. ['pagycHas U paguaHHas Mepa yria, BBIYUCICHUE JIIUH
' YT OKPYKHOCTEU
6.10 | ITnomanp Kkpyra, CEKTOpa, CECTMEHTA
6.11 JIBM>KEHUS TUIOCKOCTH M BHYTPEHHUE CUMMeETpuH Guryp (dIeMeHTapHbIe

npencraienus). [lapamnensubiii nepenoc. [loBopot
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MNEPEYEHB (KOAUP®PUKATOP) TIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJIBHON
ITPOI'PAMMbI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUMA U 3JIEMEHTOB
COLEPKAHUA ITO MATEMATHUKE

JUis mpoBeIeHUs] OCHOBHOTO TOCYIapCTBEHHOIO K3aMeHa 10 MaTeMaTHKe (Janee —
OI'D mnmo wmaremaThke) UCHOJB3YETCsl TMepedyeHb (KOAM(PHUKATOP) MPOBEPSIEMBIX

TpeOOBaHUM K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEbHOW MPOrpaMMbl

OCHOBHOTO 00IIIETO 00pa30BaHUs U AIEMEHTOB COJCP>KaHMUS.

IIpoBepsiembie Ha OI'D mo Maremaruke TpPeOOBaHMSI K Pe3yJbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbLHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHuUsA

Kon
MTPOBEPSEMOTO
TpeOoBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOW 00pa3oBaTeIbHON IPOTrPaMMBbl OCHOBHOTO OOIIIETO
obOpazoBanus Ha ocHoBe DI'OC

1

YMeHue omnepupoBaTh MOHSATUSMU: MHOXKECTBO, IOJMHOXKECTBO,
omnepanuy HajJ MHOXKECTBAMH; YMEHHE OIEpPUPOBATH MOHATUSIMU:
rpad, cBsA3HBIA Tpad, AepeBo, LUK, TPUMEHSATh UX MPU PELICHUU
3aJ1a4; yMEHHE UCTIOJIb30BaTh IPaPUIeCcKOe MPEACTABICHIE MHOKECTB
JUISl ONUCAHUSI PEANIbHBIX MPOLIECCOB U SIBIICHUM, TPU PEIICHUH 3a/1a4
U3 IPYruX y4eOHbIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMHU: ONIPEACICHUE, AKCHOMA, TEOPEMA,
JI0Ka3aTeIbCTBO; YMEHHME pacClO3HAaBAThb MCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUSA, INPUBOJIUTH IIPUMEPbI U KOHTPIPUMEDPHI, CTPOUTH
BBICKA3bIBAHUSA U OTPULIAHUS BBICKAa3bIBAHUN

YMeHue OonepupoBaTth NOHATHIMHU: HATypaJIbHOE YHCIO, IPOCTOE
U COCTaBHOE YMCJIO, IEIMMOCTh HATyPAJIBHBIX YHUCEN, IPU3HAKU
JEIUMOCTH, 1LIEeJI0€ YKCIO, MOAYJIb YHCia, OOBIKHOBEHHAs ApoOb
U ecAThYHas 1po0b, CTAHIAPTHBIN BUJ YUCIIA, PALIMOHAIIBHOE YHUCIIO,
UpPpALMOHATIbHOE YHCIO, apuU(PMETHYECKUN KBAaAPATHBIN KOPEHD;
YMEHHE  BBINOJHATH  JEWCTBUSA C  4YMCIAMH, CPaBHMBATH
U YHOPSAOYMBATH YHUCIIA, IPEACTABIATh YUCIA HAa KOOPAMHATHOU
NPSAMOM, OKPYIVIATh 4YMCIA; YMEHHE JeNaTh INPUKUIAKY WU OLIEHKY
pe3ynbTaTa BIYACICHUN

YMeHHe onepupoBaTh MOHATUSAMM: CTENEHb C LIEJIBIM IOKA3aTeleM,
apu(pMeTHYeCKUi KBaJpaTHbIH KOPEHb, MHOTOWIEH, alreOpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENeHU
OoJbIIe €AMHUIBI, YMEHHUE BBIMOJHATH pPAacueThl MO QopMyJsiam,
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npeoOpa3oBaHus  UENbIX, JIPOOHO-pAllMOHANBHBIX  BBIPAKEHUUN
Y BBIPAXEHUU C KOPHSIMU, PA3JIOKEHUE MHOTOWICHAa HA MHOXUTEIH,
B TOM UYHCJIE€ C HCIOJIb30BaHHEM (OpMyNT pa3HOCTH KBaJpaToB
U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh NOHATUSAMU: YUCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOM IEpEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHOW; YMEHNE PeIIaTh JIMHEMHBIE U KBAAPATHbIE YPABHEHUS,
IpOOHO-pallMOHANIbHBIE YPABHEHUSI C OJHOW NEPEMEHHON, CHUCTEMBbI
JBYX JIMHENHBIX YPABHEHUH, JUHEHHbBICE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE P PELICHUH 3a]1a4 U3 IPYTUX NPEeIMETOB
M TPaKTHYECKUX 3aJad; YMEHUE HCIIOIb30BaTh KOOPAMHATHYIO
OPSIMYIO M KOOPJIMHATHYIO IUIOCKOCTh JUIsl M300pa)K€HUs pElIeHUMN
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh NOHATUAMU: QYHKIMS, TpaduK PyHKINUU, HYTH
byHKuMY, IPOMEXKYTKH 3HAaKOIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHWSA, HauOoOJbIllee M HAaWMEHbIEe 3HAYCHUS
byHKIUY; yMEHHE OTIepUpPOBATH MOHSITUSMH: npsimMast
OPONOPLUUOHANBHOCTh,  JIMHEHHAas  (QyHKUUSA,  KBagpaTUYHAsS
¢byHKIMsA, oOpaTHas MPOMOPIHMOHAIBHOCTh, Mapabona, rumnepodona;
yMEHHE CTpoUTh rpaduku GYHKIUH, HCIONB30BaTh TIpaPUKu
IUIs  ONpeJeNieHUs  CBOWCTB  IMPOLIECCOB M 3aBUCHUMOCTEH,
JUIS pelIeHUs 3a1ad U3 JAPYruxX y4eOHbIX MPEeIMETOB M pealbHON
KHU3HM, YMEHHME BbIpaXaTb (OpMyJaMH 3aBHCUMOCTU MEXIY
BEJINYMHAMHU

YMenue ONepUpOBaTh HNOHATUSAMU: MIOCJIEI0BATEIbHOCTb,
apudmeTryeckass W TeOMETpHYECKas  MPOTPECCUU;  YMEHHE
UCIIOJIb30BaTh CBOWCTBA TOCIEIOBATEIbHOCTEH, (POPMYIIBI CYyMMBI
¥ O0ILero 4jieHa MpHU PEelIeHUH 3a7a4, B TOM YMCie 33[a4 U3 JPYyTUx
y4eOHBIX MPEAMETOB U peabHOM KU3HU

VYMeHue pemaTh 3a7auy pa3HbIX TUIOB (B TOM YHCII€ HA NPOLEHTHI,
IO W 4YacTH, JBWXKEHHE, padoTy, LIEHy TOBapOB U CTOMMOCTH
NOKYIIOK M YCIYT, HAJIOTH, 3a/1a4d U3 00JIaCTU YIPaBJIECHUS JTUYHBIMU
U CeMeWHbIMH ()MHAHCAMH); YMEHHME COCTaBISATh BBIPAKEHUS,
YPaBHEHMs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBUIO 3aJayH,
UCCIIEI0BATh MOJYYEHHOE PEIEHUE U OLEHUBATh MIPaBA0N0I00HOCTb
IIOJIyYEHHBIX PE3yJIbTaTOB

YMeHnue onepupoBaTh NOHATUSAMU: QUTYpPA, TOUKA, OTPE30K, MpAMas,
Jy4, JOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, pABHOOEIPEHHBIN
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U PABHOCTOPOHHHH TPEYrOJbHHUKH, MPSMOYTOJIbHBIA TPEYrONbHUK,
MeanaHa, OMCCEKTpPHCca U BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOJbHUK,
napajuiesiorpaMMm, pomO, TNPSMOYTOJBHUK, KBaApaT, Tpameuus;
OKpYKHOCTb, KPYT, KacaTelbHasi; 3HaKOMCTBO C IIPOCTPAaHCTBEHHBIMU
durypamu; ymMeHue peuiaTh 3aJaud, B TOM YHCIE U3 MOBCEIHEBHOMN
KHU3HU, HA HAXO0XJIEHUE F€OMETPUYECKHX BEJIUYHMH C NMPUMEHEHUEM
M3YYEHHBIX CBOMCTB QUryp U (hakToB

10

YMeHue omnepupoBaTh MOHATUSAMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJbHUKOB; MapaJUICIbHOCTh M MNEPHEHIAUKYISIPHOCTh MPSMBIX,
YIOJl MEXAY TMPSMbIMHU, MEPICHAUKYJSIP, HAKJIOHHAs, MPOEKIIUS,
noao6ue Guryp, no100HbIE TPEYTOJIBHUKH, CAMMETPHUSI OTHOCUTEIILHO
TOYKM M MPSIMOW; YMEHUE pPAaclo3HaBaTh PABEHCTBO, CUMMETPHIO
u nojgobue ¢uryp, napayuiebHOCTh U MEPIEHANKYISIPHOCTD NPSIMBIX
B OKPYXAaIOIIEM MUPE

11

YMeHue omnepupoBaTb NOHATHSMHU: JUJIMHA, PACCTOSHHE, YIOJ
(BeqIMUMHA yTIJIa, CHHYC M KOCHHYC yTJla TPEYroJIbHHMKA), TUIOUIa/b;
yYMEHUE OLIEHUBATh Pa3Mephl IPEIMETOB U 0OBEKTOB B OKPYKAIOLIEM
MUpE; yMEHHE TMPUMEHATH (POPMyNbl TMEepuMeTpa U IIIOMATU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOHIaJAM Kpyra, o0bema
NPSIMOYTOJILHOTO MapaJlieenuIe/ia; YMEHUE TPUMEHSTh NPU3HAKU
pPaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPHUUECKHUE COOTHOLIEHHUS
JUISL BBIYMCIIEHUS JUIMH, PACCTOSIHUM, IUTOIIAIeN

12

YMmenue wu300paxkaTh IUIOCKHE (GUTYphl M WX KOMOHMHAIIWH,
IPOCTPAHCTBEHHbIE (UTYPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX  CPEACTB IO  TEKCTOBOMY
WA CUMBOJIBHOMY OMUCAHUIO

13

YMeHue onepupoBaTb MNOHATHUAMH: IPSAMOYTOJBHAsI  CUCTEMA
KOOpPAMHAT; KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IIPOM3BEACHUE BEKTOpPA HAa YHCIO, CKAIPHOE IPOM3BEACHUE
BEKTOPOB; yYMEHHE HWCHOJIb30BATh BEKTOPBI W  KOOPJAWHATHI
JUI IPEJICTABJICHUSA TaHHBIX U PELLIECHUs 3a/1a4, B TOM YUCJIE U3 IPYTUX
y4eOHBIX MPEAMETOB U PEATbHON KUZHU

14

YMeHue omnepupoBaTh IMOHSATUAMH: CTOJIOMKOBBIE M KPYTOBbIE
auarpamMmbl, TaOdMIbBIL, cpenHee apuMeTHYecKoe, MeauaHa,
HanmOOJIbIIIEE U HAMMEHbIIEE 3HAUEHHUS, pa3MaxX YUCIOBOro Ha0Opa;
YMEHHE H3BJIEKaTh, HWHTEPIPETHUPOBATL U  MPEoOpPa3OBHIBATH
uHbOpMaIMIO, TNPEACTABICHHYI0 B TaOMWIaX W Ha JAUarpaMmax,
OTPAXKAIOLIYID CBOMCTBA M XapaKTEPUCTUKH PEATbHBIX IPOLIECCOB
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W SIBJICHUH; yMEHUE paclio3HaBaThb HW3MEHYMBBIE  BEJIMYUHBI
B OKPY’KaIOIIEM MHUPE

15

YMeHue onepupoBaTh MOHATHAMU: CIAyYalHBIM OMNBIT (CIydalHBIN
OKCIIEPUMEHT), D3JEMEHTApHOE COOBITHE (IIEMEHTApPHBIA HCXO)
CIIy4allHOTO OINBITA, CIIy4allHOE€ COOBITHE, BEPOSITHOCTH COOBITHS;
yMEHUE HaXOJUTh BEPOATHOCTH CIy4YallHBIX COOBITHI B OIBITax
C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH;, YMEHHUE PelIaTh
3a/1aud METOJOM OPTraHM30BAaHHOTO Tepedopa U ¢ UCIOJIb30BAaHUEM
npaBuia YMHOXXECHHSI; YMEHHE OLICHHBAThb BEPOSTHOCTH pEalbHBIX
COOBITUI W SABIICHWH, MOHUMATh POJb MPAKTUYECKU JOCTOBEPHBIX
U MaJIOBEPOSITHBIX COOBITUH B OKPYXAIOIIEM MHUPE U B >KU3HU;
3HaKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBIIIUX YKCEI U €0 POJIbI0 B MACCOBBIX SIBJICHUSIX

16

YMeHne BbIOMpATh MOIXOIANNN W3YYECHHBIM METOJ IS PEIICHUS
3a7a4M, MPUBOAUTH IPUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU
B MIPUPO/JIE€ U )KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB MAaTeMaTUKHU
B HCKYCCTBE, ONMUCBIBATh OTJACJBbHBIC BBIJAIOLINECS PE3YJIbTAThI,
MOJyYCHHBIC B XOJ€ Pa3BUTHUS MAaTEMATHUKU KaK HAyKH, MPUBOJUTH
MIPUMEPHI MATEMAaTUYECKHUX OTKPBITUM U UX aBTOPOB B OT€YECTBEHHOM
Y BCEMUPHON UCTOPUU

IlepeyeHb 3J1eMEeHTOB coAepKaHus, NpoBepsieMbIx Ha OI'D mo MaTtemaTuke

Kon [IpoBepsieMblIli 2IIEMEHT COAEPKAHUS
1 Yucna 1 BBIUMCIIEHUS
1.1 Hatypanbnsble u nienble yncina. [Ipu3Haku 1eTuMOCTH LENbIX YNCE
1.2 OOBbIKHOBEHHbIE W  JECATUYHBIE JIPOOH, TPOLEHTHl, OECKOHEYHbIE
NepUOANYECKHE pooH
1.3 PanmonanpHpie yucna. ApudpmeTHuecKkue Omepaluu C paluOHATIbHBIMU
YuCIIaMU
1.4 | deiicTBUTenbHbIEC yncia. ApudmMeTnyeckue onepanmuy ¢ AeNCTBUTEIbHBIMU
qHCIaMU
1.5 | [IpubnuxeHHblEe BBIYMCIEHUS, NIPaBWIa OKPYIJIEHUs, IPUKHUIKA U OLEHKA
pe3yJibTaTa BhIYUCIEHUN
2 AnreOpanyeckue BbIpaKEHUS
2.1 bykBeHHBIE BbIpaKEHHSI (BBIPAXKEHHSI C IEPEMEHHBIMM )
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2.2 Crenenb c uenbiM nokazaresieM. CTENeHb C pallMOHAIbHBIM MOKa3aTEJIEM.
CBoiicTBa cTENIEHU
23 MHorouneHsl
24 AnreOpaundeckas apoOb
2.5 Apudmerryeckuii KOpEHb HaTypaJbHOU CTEIICHHU. JencTeus
¢ apu(pMeTHIECKUMH KOPHSIMHU HATYpaJIbHOM CTENEHU
3 VYpaBHEHUs 1 HEPABEHCTBA
3.1 Lenbie u npoOHO-panoHaIbHbIe ypaBHEHUSI. CUCTEMBI U COBOKYITHOCTH
YpPaBHEHUM
3.2 Lenbie u qpoOHO-panMoHaIbHbIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
HEPABEHCTB
33 Perienne TekCcTOBBIX 3a1a4
4 YucIioBbIE TOCIIEA0BATEIBHOCTH
4.1 ITocnemoBaTeIbHOCTH, CIIOCOORI 3a1aHMUs ITOCJIEI0BATEILHOCTEMN
4.2 Apudmernueckas U reoMerpuyeckas nporpeccuu. @opmyna CIOXKHBIX
IPOLIEHTOB
5 DOyHKIUU
5.1. | ®yskuus, cnocoObl 3amanus ¢yHkiuu. [padux  ¢ynxmuun. OO6nactb
ompenereHnusi M MHOXECTBO 3HaueHud Qynkiuu. Hymum dyHKuuu.
[IpomexxyTk 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKITUH.
Makcumymbl ¥ MUHUMYMBI (QyHkiuu. HauOosbliiee M HauMeHbllee
3HaueHUe PYHKIMH Ha IPOMEXKYTKE
6 KoopauHnate! Ha npsiMOil U TTIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl ¥ UX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOTroyrojabsHUKH
7.4 | OKpyKHOCTb U KpyT
7.5 N3mepenne reoMeTpUIEeCKUX BEIMYNH
7.6 BekTopsl Ha I0CKOCTH
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8 BeposiTHOCTB 1 cTaTUCTUKA
8.1 OnucartenbHas CTATUCTUKA
8.2 BepositHocTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr
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