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nepBasi KBaIM(UKalMOHHAsI KAaTErOpHst

[Tymnoe, 2025
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MMOACHUTEJBHASA 3AIINCKA

[Iporpamma mo MaremaTuke st oOywarommxcs 5—9 knaccoB pa3zpaboraHa Ha
ocHoBe PI'OC OOO. B mporpamMme MO MaTeMAaTHUKE YYTEHBl WJIEH U TOJIOXKEHHUS
KOHIIETILIUY Pa3BUTH MaTeMaTH4YecKoro oopazoBanus B Poccuiickoit denepanumu.

[IpeameToM MaTeMaTHKH SBISIOTCS (QyHIaMEHTAIBHBIE CTPYKTYPBI HAIIIETO MUpa —
MPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbIE OTHOIIEHUS (OT MPOCTEUIINX,
YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX
JUTSL pa3BUTHS HAYYHBIX W MPUKIAAHBIX Uiel). MaremaTruueckue 3HaHUsI 00eCeYnBaIOT
MOHMMAHUE TPUHIMUIIOB YCTPOWCTBA W HCIOJb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HUHTEPIPETALHIO COLMAIbHOM, SKOHOMHYECKOW, MOJIUTHYECKOMN
uH(popMaIK, Mal0T BO3MOXKHOCTH BBINOJHATH PACUEThl M COCTABJISATH aAJITOPUTMBI,
HAXOJUTh U IPUMEHSATH (POPMYIIBI, BIAACTh MPAKTUYECKUMH TPUEMaMU T€OMETPUIECKUX
U3MEPEHUN M TMOCTPOCHUM, YUTATh UH(POpPMAIUIO, MPEACTABICHHYIO B BHJIE TaOJMII,
quarpaMM U TpauKOB, JKUTh B YCJOBHUSX HEOIPEACIEHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapaKkTep CIy4alHbIX COOBITHH.

N3yuenne mareMatuku GOpMUPYET y OOYYAIONIUMXCS MATEMATUYECKUM CTUITb
MBIILJICHUS, TIPOSIBIISIONIUNCS B OINPEACIICHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBAaMBAIOT TaKWE€ MPUEMbl M METOAbl MBIIUICHUS, KaK WHAYKIUS W JEIyKIHS,
000011IeHrEe U KOHKPETU3allMsl, aHAJIM3 M CUHTE3, KJacCU(PUKaAIUA U CHUCTeMaTH3allus,
abcTparupoBanue u aHamorus. OObEKThl MATEMATUYECKUX YMO3AKIIOUCHUH, MpaBuiia UxX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTHYECKUX TOCTPOCHHH, CIOCOOCTBYIOT
BBIpA0OTKE YMEHHUSI (POpMYIUPOBaTh, OOOCHOBBIBATH W JIOKA3bIBATh CYXXACHUS, TEM
CaMbIM pPa3BHBAIOT JIOTMUECKOE MbIUIeHHE. M3ydeHne mareMaTuku oOecreuyrnBaeT
dbopMUpOBaHUE ANTOPUTMHUUECKON KOMIIOHEHTHI MBIIIJIEHUS W BOCIUTAHHE YMEHM
JNEWCTBOBAaTh IO 33JaHHBIM aJIrOPUTMaM, COBEPIICHCTBOBATH W3BECTHBIC u
KOHCTPYHpOBaTh HOBbIE. B mpolecce pemieHus 3agad — OCHOBHOM —y4ueOHOM
JEATeIbHOCTH Ha YPOKaX MAaTeMaTUKU — Pa3BUBAIOTCS TBOPYECKAs M MPUKJIATHAS
CTOPOHBI MBIIIEHUS.

OOydeHue MaTeMaTHKE JaeT BO3MOXXHOCTh Pa3BHBATh y OOYYAIOIIUXCA TOYHYIO,
parMoHAIbHYI0O U WH(GOPMATUBHYIO pedb, YMEHUE OTOMpaTh HauOoOJIee MOIXOJSIINE
S3bIKOBBIC, CHUMBOJMYECKHE, TpaUUyecKre CpPEeACTBa ISl BBIPAXEHUS CYXXJICHHH U
HarJISIAHOTO UX MPEICTaBICHUS.

[Ipy u3ydyeHMHM MaTEMaTHKHA OCYIIECTBIISIETCS OO0Iee 3HAKOMCTBO C METOAaMu
MO3HAHUS JEUCTBUTEIBLHOCTH, MPEACTABICHUSIMHU O MPEAMETEe U METOJaX MaTEMAaTHKH,

X OTIIMYHUHU OT MCTOJ0B APYIUX CCTCCTBCHHBIX U T'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX
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NPUMEHEHUSI MaTEMaTUKW JUIA PEIICHUS Hay4dyHbIX W NOPUKIAOHBIX — 33j]1ad.
[TpropuTeTHBIMU HEIIMHU O0yUYEHUs MaTeMaTHKE B 5—9 Kilaccax sBISIOTCS:
dbopMHpOBaHHE LEHTPAIbHBIX MATEMATUYECKUX TMOHSITHH (YUCIO, BEJIWYMHA,
reoMeTpuyeckas ¢Gurypa, mepeMeHHas, BEpPOSTHOCTh, (QYHKIHS), OOCCICUMBAIONIUX
IPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHMs O00yUYarOIIMXCS;
NoJ/IBe/ICHHE 00yYaroNIMXcsl Ha IOCTYIMHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTE€MaTUKM W OKpPYXXaloLIero Mupa, NOHUMAaHUE MaTeMaTHKW KakK 4YacTH oOIen
KyJbTYPhl YEJIOBEYECTBA; PA3BUTHE HHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEU
oOydaromuxcsi,  MO3HABAaTEJIbHONM  aKTHUBHOCTH,  HCCICAOBATEIbCKUX  YMEHHIA,
KPUTUYHOCTH MBIIUICHUS, HHTEpeca K U3YYEHUI0O MaTeMaThku; (HOpMHUpPOBaHUE
(yHKIHMOHATBHOM MAaTEMAaTHYECKOW TPAMOTHOCTH: YMEHHUS
pacrno3HaBaTh NPOSIBICHNS MaTEMaTHUECKUX TOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX >KM3HEHHBIX CUTyallUsX M MPU H3YYCHHH JPYIMX YYE€OHBIX MPEAMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH UM 3aKOHOMEpPHOCTEH, (OpMYyIUpOBAaTh HUX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MATEMATHYECKHE MOJEIU, NPUMEHSATh OCBOCHHBIN
MaTEeMaTU4YeCKU ammapaTr Uil peleHUs NPAKTUKO-OPUEHTHPOBAHHBIX — 33j1ad,
UHTEPIPETUPOBATH U OLICHUBATh MOJyYEHHBIE PE3YJIbTATHI.

OCHOBHBIE TUHUU COJIEP>KaHMSI IPOTPaMMBI 110 MaTeMaTuke B 5—9 knaccax: «Hucna
U BBIUUCIECHUSD, «Anredpa» («Anredpanyeckue BbIpaXEHUs», «YpaBHEHUS U
HEpPaBEHCTBaY), «DyHKIMMNY, «I"eomeTpus» («I'eomeTpudeckue GUTrypbl U UX CBOMCTBaY,
«M3Mepenne reoMeTpUyYeCKUX BelU4YuH»), «BeposTHOCT, W craTtuctuka». JlaHHbIe
JMHUU Pa3BUBAIOTCS MApaAUIENbHO, KaX1asd B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JPYIOii, a B TECHOM KOHTaKTe€ W B3aUMOJECHCTBUHU.

ConepxaHue nmporpaMMbl 10 MAaTeMATHKE, PACIPEEICHHOE MO rojgaM oOy4eHHs,
CTPYKTYpPUPOBAHO TAaKUM O0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHLHUIHAIBHBIM
BompocaMm  oOydaroniecss — OOpallaJuch  HEOJHOKpPATHO, 4YTOOBI  OBJAJICHUE
MaTEMaTUYECKUMH TOHATHUSAMU M HaBBIKAMU OCYILECTBIBUIOCH IIOCIENOBATEIBHO U
NOCTyNaTeNbHO, C COOJIOJCHHEM TMpPHUHIMIA NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MAaTE€MaTUYECKHX IHPEJICTABICHUN OOyYaromInxcs,
paciupsis v yriayOssis ee, 00pa3ysi IpOUYHbIE MHOXKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO mareMartuka siBisieTCs 00A3aTEbHBIM y4€OHBIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTO oOuiero obpasoBanus. B 5-9 knmaccax maremaruka
TPaJMIIMOHHO U3y4aeTCs B paMKax CJIEAYIOIIUX YUYeOHbIX KYpCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7-9 kimaccax — KypcoB «Anredpa» (BKIIOYasi 2IEMEHTHI CTATUCTHKU U
Teopun BeposATHOcTel) U «l'eomerpusi». IIporpammoil mo maremaTuke BBOAUTCS

CaMOCTOSITENIbHBIN yueOHBINH Kypc «BeposITHOCTh U CTaTUCTHKAY.



denepanbHasg padodas mporpamma | Marematuka. 5—9 kinaccel (0a30BbIH YPOBEHD)

OOmiee 4YMCIO YacoB, PEKOMEHIOBAHHBIX JISI M3Y4YeHHS MaTreMaTuku (0a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOTO 001Iero oopasoBanusi, — 952 gaca: B 5 kmacce — 170
gacoB (5 9acoB B HeJIel0), B 6 kiacce — 170 gacoB (5 yacoB B Henento), B 7 kinacce — 204
yaca (6 gacoB B Hej/ien0), B 8 kiacce — 204 yaca (6 yacoB B Heaento), B 9 kiacce — 204
yaca (6 4acoB B HEJEIIO).
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

HSY‘-ICHI/IG MAaTEMATUKHN Ha YPOBHE OCHOBHOI'O 06H16F0 06p&30BaHI/I$I HAIIPaBJICHO Ha
JOCTHKCHUC OGy‘—I&IOHII/IMI/ICfI JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W IMPCIMCTHBIX

O6p&30BaTeJH>HBIX PE3YJIbTATOB OCBOCHHUA y‘{€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJbBTATBI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS IPOTPAMMBbI I10 MAaTEMATHKE XapaKTePU3YIOTCS:
1) natpuoTHYecKOe BOCIIUTAHHE:

IOPOSIBJICHUEM HMHTEpeca K IPOLUIOMY M HACTOSAILIEMY POCCHMCKON MAaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUWCKUX MAaT€MaTHKOB U POCCHUKCKON
MaTEMaTUYECKOM HIKOJIbI, K HCIOIb30BAHUIO 3THX JOCTHKEHUW B JIPYTMX HayKax U
NPUKIATHBIX cepax; 2) rpaxkIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 003aHHOCTEN TpaXkAaHUHA U pealn3alry ero mnpas,
IOpPEJICTaBICHUEM O MaTeMaTHMYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAa3IMYHBIX
CTPYKTYp, SABJICHUMN, IPOIIEAYP IPAKIAHCKOT0 00IIECTBA (HapuMep, BHIOOPHI, OITPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3THUYECKHX MpOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHMM HayKH, OCO3HAHMEM BaKHOCTH MOPAIBHO-ITHYECKUX
IPUHIUIIOB B ICSITEIBHOCTH YYEHOT0; 3) TPYA0BO€E BOCIIMTAHNE:

YCTAHOBKOM HA AKTHMBHOE YYacTHE€ B pEUICHUM NPAKTUYECKHX  3a1ay
MaTE€MaTUYeCKOM  HAMpPaBIIEHHOCTH, OCO3HAHMEM BaXXHOCTH  MAaTE€MaTHYECKOIrO
oOpa3oBaHMsi Ha TPOTHKEHUM BCEH KU3HMU IS YCHEHIHOW MpodecCHoHaIbHON
NEeATEIbHOCTH W Pa3BUTUEM HEOOXOJIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM HHIMBUIYaJbHOW TPAaeKTOpUM OOpa30BaHUs W JKU3HEHHBIX IUIAHOB C
Y4E€TOM JIMYHBIX HMHTEPECOB M OOLIECTBEHHBIX NOTpeOHOCcTel; 4) 3cTeTHYecKoe
BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, pELICHUHN, pacCyXIACHUH, YMEHHUIO BHJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE; 5) IEHHOCTH HAYYHOTI' 0 MIO3HAHMS:

OpHEHTAalLMEN B JESATENHHOCTA HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTABICHUMA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUSl UEJIOBEKa, NPUPOJIBI U OOIEeCcTBa,
NOHMMaHHEM MAaTeMaTH4YEeCKOW HAyKH KakK Cepbl YeIIOBEUECKON JIeATEIbHOCTH, ITAIOB

€C Ppa3BUTUA HW 3HAYUMOCTHU [JIA Pa3BUTUA LTHUBUIIHM3AlMU, OBJIAACHHEM A3BIKOM
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MaTE€MaTUKH W MaTE€MaTH4YE€CKOM KYJII)TypOI\/’I KaKk Cpe€ACTBOM IIO3HAHUA MHDPa,

OBJIaACHHUECM HpOCTCﬁIHHMH HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) puznueckoe BocnuTaHue, (¢opMupoBaHUe KYJIbTYPbI 310POBbSI H
IMOIMOHAIBHOTO 0J1ArOMOJTyYHs:

TOTOBHOCTBIO TPUMEHATh MAaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBB,
BEJICHUS 3/I0pOBOro0 00pasza >KU3HU (370pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM
3aHATUHN U OTABIXA, PEryJsipHas GU3NUYeCcKasi aKTUBHOCTD), COOPMUPOBAHHOCTHIO HAaBbIKA
pednexkcun, MPU3HAHMEM CBOETO MpaBa Ha OMMOKY M TaKOro e MpaBa JpYyroro

YCJIOBCKA,

7) 3K0JI0THYECKOE BOCIIMTAHME:

OpUEHTalMEl Ha TPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUMU JUIsl peIeHUs 3a/1a4
B 00JIaCTH COXPAaHHOCTU OKPY>KaIOILEeH Cpeibl, INIAHUPOBAHUS ITOCTYIIKOB U OLIEHKU UX
BO3MOXXHBIX IIOCIEACTBHM JJI1 OKPY/KAIOLIEH Cpeabl, OCO3HAHMEM TIJI00aIbHOIO
XapakTepa SKOJOTMYECKMX NpoOjieM W MyTed HuX pelleHus; §) aganrauus K
U3MEHSIOIIMMCH YCJOBMAM COLMAJIbHOW M NPHPOAHOM Cpelbl: TOTOBHOCTBIO K
JNEUCTBUSAM B  YCIOBHAX  HEONPEIEICHHOCTH, IIOBBIIIEHUIO YPOBHS  CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO JEATEIbHOCTb, B TOM YHCIE YMEHHE YUUTHCS Y
IpYTUx JoJel, NpuoOpeTaTh B COBMECTHON NE€ATEIbHOCTH HOBbIE 3HAHUS, HABBIKH U
KOMITETEHLIUM U3 OIbITa APYrUuX; HEOOXOAUMOCThIO B (POPMUPOBAHUM HOBBIX 3HAHUH, B
TOM 4Hciie (POPMYIUPOBATH UIEH, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM
YUCJI€ paHee HE W3BECTHBIX, OCO3HABaTh Je(MUIMTH COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEH, IUIAHUPOBAaTh CBOE DPa3BUTHE; CIOCOOHOCTBIO  OCO3HABAThH
CTPECCOBYIO CUTYaLMI0, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOUIUH KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILIEHUS

U JAecTBuUs, GOPMYIUPOBATH U OIIEHUBATH PUCKU U TIOCIIE/ICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOCHUS IPOrpaMMBbI 10 MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
obOpasoBanus y oOyuaromierocsi OyayT chOpMHpPOBAaHbI METANPEIMETHBIE PE3YyJIbTaThl,
XapaKTEPHU3YIOIIUECS OBJIAJCHUEM TO3HABATEIBbHBIMA YHHUBEPCATBHBIMH YICOHBIMH
JNEUCTBUSMHM, KOMMYHUKATUBHBIMU  YHUBEPCATBLHBIMU  yYEOHBIMH  JIEHCTBUSIMHU,

PETYJIATUBHBIMU YHUBEPCAJIbHBIMHA y‘Ie6HBIMI/I HCﬁCTBHHMH.
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Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHBbIC YUeOHbIE 1eHCTBUS
[lo3naBaTenbHBIE ~ yHHUBEpCalbHbIE  yueOHBIE  JOEHCTBUS  00eCredyuBarOT

dbopMupoBaHre 0a30BBIX KOTHUTHUBHBIX MPOIIECCOB O0ydaronmxcs (OCBOCHHE METOJIOB
MO3HAHUSA OKPYKAIOIIETO MHpa, NPUMEHEHHE JIOTHUYECKHX, HCCIEA0BATEIIbCKUX
omeparui, yMeHu pabotath ¢ HHGOpPMAIIUEH ).

Ba3oBble Jjornueckue AeicTBUA:
BBISIBIIATh M XAPAKTEPHU30BATh CYIIECTBEHHBIC IIPU3HAKK MATEMAaTHYECKHUX

00BEKTOB, MOHSATUN, OTHONICHUH MEXIy MOHATHUSAMHU, (HOPMYIUPOBATH OIpPEACIICHUS
MOHATHH, YCTaHABIMBAThH CYIIECTBECHHBIM MPU3HAK KIACCHU(UKAIMKM, OCHOBAHUS IS
0000IIeHUsT U CpaBHEHUS, KPUTEPUU MPOBOJUMOIO aHaIU3a; BOCHPUHUMATb,
dbopMynupoBaTh U IPeoOPa3OBHIBATH CY)KICHUS: YTBEPIUTEIIbHbIC

U OTpUlLIATENbHBIC, E€IWHUYHBIC, YacCTHbIE U OOIIHME, YCIOBHBIC; BBISIBISTH
MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpPEYHUsS B (paKTax, MTaHHBIX,
HAOMIONICHUSIX W YTBEPXKICHUSX, MpeJiaraTb KpUTEpUU JUISL  BBISIBIICHUSA
3aKOHOMEPHOCTEHW W MPOTHBOPEUMi; TMPOBOAUTH BBIBOJBI C HMCIIOIH30BAHHEM 3aKOHOB
JIOTUKH, JISTyKTUBHBIX

U HHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3AKIIOYEHUN 110 aHaloruu; pa3ouparhb

JI0KA3aTelIbCTBA MATEMATHUCCKUX YTBEPKICHUN (TIPSMBIC
U OT TMPOTUBHOIO), TMPOBOJAUTH CAMOCTOSITEIIBHO HECJIOXKHBIE JOKa3aTelbCTBa
MaTeMaTH4ecKnX (haKTOB, BBICTpPAWBATh AapTyMEHTAIMIO, TPHBOIUTH TPUMEPHl U
KOHTPIpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUSI; BHIOMPATH CIIOCO0 peIlIeHNUs
y4eOHOHN 3a7auM (CpaBHUBATH HECKOJbKO BAapUAHTOB pEUICHUs, BbIOMpaTh HauOosee
NOAXOMSIIUA C YYETOM CaMOCTOSITEIbHO BBIICTIEHHBIX KputepueB). ba3oBble
HCCIIeA0BATEIbCKUE NCHCTBUA:

UCIIOJIb30BaTh  BOINPOCHl KAk MCCJIENOBATEIbCKUM HMHCTPYMEHT IIO3HAHMUS,
(bopMyIMpPOBaTH BOIIPOCHI, PUKCHUPYIOIKE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH THUIOTE3y, apryMEHTUPOBATH CBOIO
MO3ULIMI0, MHEHUE; MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOMXKHBIM
HKCIIEPUMEHT, HEOOJbIIOE  HCCIEJOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEU
MaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXIY COOOI; CaMOCTOSTEIHHO
dbopmynupoBaTh 0000IIEHNUS] U BBIBOJBI MO pe3yjbTaTaM MPOBEIECHHOIO HAOIIOICHUS,
WCCJICIOBAHUSI, OIEHWBATHh JIOCTOBEPHOCTh TOJYYCHHBIX PE3yJbTAaTOB, BHIBOJOB U

0000111eHHI{; MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MIPOLIECCA, @ TAKKE BbIABUTATh

MMPCAIIOJOKCHHA O CI'0 Pa3BUTUHN B HOBBLIX YCIIOBUAX. Pa6ora

¢ uHopMaLHein:
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BBISIBJIATH ~ HEIOCTATOYHOCTh U HM30BITOYHOCTh  MH(MOpPMAIUU,  JIaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a]]a4l; BRIOUpaTh, aHAJIU3UPOBATH,
CUCTEMAaTU3HPOBATH u UHTEPHPETUPOBATH
uHOpPMAIMIO Pa3IMYHBIX BUAOB U (OpPM TMpeAcTaBieHUs; BbIOMpaTh (opmy
npecTaBlieHus UHPOPMaIIUU U WLTIOCTPUPOBATH PelllacMble
3aJjauM CXeMaMH, JruarpaMmMaMu, HHOU rpaduKoil U uX KOMOMHAIMSIMU,
OLICHUBATh HAJCKHOCTh MH(DOPMAIIUU IO KPUTEPHUSIM, MTPEAIOKECHHBIM YUUTEIIEM

NI C(l)OpMy.TII/IpOBaHHI)IM CaMOCTOATCIIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIE YUYeOHbIE 1eiiCTBUA
KOMMYHHK&TI/IBHBIG YHUBCPCAJIBHBIC y‘{e6HI>I€ HCﬁCTBHH 00ecIeYnBaoT

c(hOpPMUPOBAHHOCTH COLIMAIBHBIX HABBIKOB 00YUYaIOIINXCS.

OOwmenne:

BOCIIPUHUMATh M (POPMYJIUPOBATH CYXKIEHHS B COOTBETCTBHHM C YCIOBUSAMH U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMUCBMCHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PEIICHUS 3aJa4d W IMOJYyYCHHBIM
pe3ynbTaTam; B X0/1€ 00Cy X ICHHS 3a7aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIa€MOIl TEMBI,
poOJIeMBI, pelIaeMol 3a/lauy, BHICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOWCK PEIICHUS,
COTIOCTABIIATh CBOM CYXJEHUS C CYXKICHUSAMH JPYTHX YYaCTHHKOB JHAJIOTA,
0OHapyKMBaTh Pa3IMUUE U CXOJICTBO MO3UIUH, B KOPPEKTHOU (hopme (opMyIrpoBaTh
pasHOIJIacHsi, CBOM BO3PAXCHUS; TIPEICTABIATH PE3YNbTaThl PEIICHUS 3aJlayH,
OKCIIEPUMEHTA, HCCJIENOBAaHMsI, TPOEKTa, CaMOCTOSTENIBHO BbIOMpaTh opmar

BBICTYIJICHUS C YUETOM 33J1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBO:
MMOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON Y MHIUBUAYaTbHOU pabOThI

OpU pelIeHWH YYeOHBIX MaTeMaTHUeCKUX 3afad; NPUHUMATh IIeJIb COBMECTHOMN
JesITeNIbHOCTH, TUIAaHUPOBATh OPraHU3aIUI0

COBMECTHOI pabOThl, paclpeAeisTh BUIbl padoT, J0roBapUBaTHCS, 00CYKIATh MPOLIECC

U pe3ynbTaT paboThl, 0000IIaTP MHEHHS HECKOJBKMX YEJIOBEK; YYacTBOBAaTh B

rpynnoBeiX (popmax paboTsl (00CyxkaeHHs, OOMEH MHEHHSIMH, MO3TOBBIE IITYPMbI U

JPYTHE), BBIMOIHATH CBOIO YaCTh paOOThl U KOOPIAUHUPOBATH CBOU JIEHCTBUS C APYTUMHU

YIeHAMH KOMAaHbl, OIICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOUMH NPOAYKT IO

KpUTEpUsM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHS.
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PeryasiTuBHbIE YyHHBeEpPCAJIbHbIE YYeOHbIE 1eCTBUS
PerynartuBHbie yHUBEpCaIbHbIE YUeOHbIE NIEUCTBUS 00ECIIeYnBalOT POPMUPOBAHUE

CMBICJIOBBIX YCTAHOBOK U ) KM3HCHHbBIX HABBIKOB JINYHOCTH. CaMoopraHmaunﬂ:

CaMOCTOSATENIbHO COCTaBIIATh IUIaH, aJrOPUTM pElIeHUs 3aJa4yd (MU €ro 4acTh),
BbIOMpaTh CIOCOO pEIIEHUs € YYEeTOM MMEIOIIUXCS PECYpcOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BAapPUAHTHI PEIIECHUN C Y4ETOM
HOBOUW HHGOpMAaIUH.

CaMOKOHTPOJIb:

BJIAJIETh CLIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJISI IPOLIecca U pe3yJibTara
peuIeHUs MaTEMAaTHYECKON 3a1a41; IPEABUACTD TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh
OpU PELICHUH 3a/add, BHOCHTh KOPPEKTUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX
O0OCTOSITENNLCTB, HAWJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH; OLICHUBATH
COOTBETCTBHUE Pe3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LIETU
U YCJIOBUSM, OOBSCHATh MPUUYUHBI JOCTHMIKEHHSI WJIM HEAOCTH)KCHMS 1LI€NM, HaXOJIUTh
OIIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbI€ pe3ynbTaThl OCBOCHHUS POTPAMMBI [0 MATEMATHKE MPEACTABIEHBI 110
rojam oOy4eHHUs B paMKax OT/ACJIbHBIX YU€OHBIX KYpCOB: B 5—6 KJlaccax — Kypca
«Marematukay», B 7-9 kiaccax — KypcoB «Anredpay, «I'eomerpusi», «BeposiTHoCTh U

CTaTUCTHUKA).
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INOACHUTEJIBHASA 3AIINCKA

[TpuoputeTHBIME LIETSIMU O0yUEHUSI MaTeMaTHUKe B 5—6 Kilaccax sSBISIOTCS:
IpoAoHKeHNE (POPMUPOBAHNS OCHOBHBIX MaTEMATUUECKUX MOHATUH (YUCIIO,
BEJIMYMHA, TIeoMeTpuueckass @urypa), o00eCleUnBaIOUMX IPEEMCTBEHHOCTb U
NEPCIEKTUBHOCT, ~ MAaTEeMaTHYECKOro  oOpa3oBaHHs  OOy4aloOUIMXCs;  pa3BUTHE
UHTEIJIEKTYaJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEW OOydarolmuxcs, MO3HABaTEIbHON
aKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUW, HHTEpeca K M3YYCHHIO MaTEeMaTHKH;
N0JIBEJICHUE 00YYarOIIMXCsl Ha TIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MaTEeMAaTUKH M OKpY)Karoliero mupa; (GopMupoBaHHe (PYHKIHMOHATHHON
MaTeMaTHYeCKOH TI'paMOTHOCTH: YMEHHs paclo3HaBaTh MaTeMaTHYeCKHE OOBEKTHI B
pEaNbHBIX JKU3HEHHBIX CHUTYaIUsX, MPUMEHSATH OCBOCHHBIC YMEHHS /I PEIICHUS
IPAKTUKO-OPUEHTUPOBAHHBIX 33/a4, MHTEPIPETHUPOBATh IMOJyUYEHHBIE PE3ylbTaThl U
OLICHMBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYyAIIHH.

OCHOBHBIE JIMHMM COJEpXKaHHS Kypca MareMaTuku B 5—0 Kiaccax —
apumeTrnyeckass U reoMeTpuuecKasi, KOTOpble pa3BUBAIOTCS MapajljIesIbHO, Kaxaas B
COOTBETCTBUU C COOCTBEHHOU JIOTUKOM, OJJTHAKO, HE HE3aBUCUMO OJHA OT JPYroi, a B
TECHOM KOHTakTe M B3auMojeiicTBuu. Takxke B Kypce MaTeMaTHUKH HPOUCXOAUT
3HaKOMCTBO C 3JIEMEHTaMH anreOpbl U OMUCATEILHON CTATUCTUKH.

N3ydyenne apupMeTH4ecKoro marepuaja HayMHAETCAd CO CUCTeMaTH3aluu |
Pa3BUTHA 3HAHUN O HATYPAJTBHBIX YHCIIAX, MOJYYCHHBIX HAa YPOBHE HaUaJIbHOTO 0OIIEro
oOpazoBanus. [Ipm STOM COBEpPIIEHCTBOBAHME BBIYUCIUTEIBHON TEXHUKH u
dbopMUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHMWA  COUETACTCS C  Pa3BUTHEM
BBIUMCIUTENLHON KYyJIbTYpbl, B YacTHOCTH C OOy4YE€HHEM MpPOCTEHIIMM NpueMam
OPUKUAKH W OLEHKM pe3yJbTaTOB BbIUMCIEHUH. l3ydeHne HaTypaibHBIX dYHCEN
IPOAOJKAETCS B 6 KJIacCce 3HAKOMCTBOM C HAYabHBIMU MOHITHSIMH TEOPUH JTETUMOCTH.

Hauano n3ydennst 0OObIKHOBEHHBIX U IECATUYHBIX IPo0Oeii OTHECEHO K 5 Kitaccy. To
MIEPBBIN ATal B OCBOCHHUHU IPOOEH, KOT1a TPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMU,
HNOHATUAMHU TeMbl. [Ipr 3TOM paccMoTpeHHe OOBIKHOBEHHBIX Apo0Oei B MOJHOM 00BEME
NPEIIIeCTBYET M3YUYEHHUIO NECATUYHBIX ApOo0eil, 4To 1enecooOpa3Ho ¢ TOYKH 3PEHUs
JIOTUKU HW3JI0)KEHHS YWCJIOBOM JIMHMM, KOT/Ia MpaBuja JACUCTBUHA C JE€CATUYHBIMU

)Ip06$IMI/I MOKHO 000CHOBATH YKE U3BCCTHBIMHU aJITOPUTMAaMH BBIITOJTHCHUSA ﬂCﬁCTBHﬁ C
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OOBIKHOBEHHBIMU JPOOSIMU. 3HAKOMCTBO C JIECATUYHBIMH JIPOOSMH  PaCIIMPUT
BO3MOXXHOCTH JJII TOHUMaHHUS OOYyYalOIIMMUCA TNPUKIAIHOTO TMPUMEHEHHUs HOBOMU
3aMUCH MPU U3YUYEHUU APYTHX MPEAMETOB U MPHU MPAKTUYECKOM HUcmoJib3oBaHuu. K 6
KJIACCYy OTHECEH BTOPOM 3TaIl B U3YUEHUH JIPOOEH, I1I€ MPOUCXOIUT COBEPIICHCTBOBAHNE
HABBIKOB CPaBHEHUA U NpeoOpa3oBaHHs ApoOed, OCBOGHHE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAUYMBAHUE TEXHUKHU BBIYUCIICHUI, B TOM YKCII€ 3HAYCHUN BBIPAKECHUH,
CoJIepKalIuX U OOBIKHOBEHHBIC, U JCCATUYHBIC APOOU, YCTAHOBJICHUE CBS3EH MEXKIY
HUMH, DPACCMOTpPEHUE NIPUEMOB pelleHus 3ajxad Ha napobu. B Hauvane 6 kiacca
IPOUCXOIUT 3HAKOMCTBO C MOHATHEM MPOLEHTA.

OCO0OEHHOCTBIO W3YUYEHUS TIOJIOKUTENIbHBIX U OTPUIATENbHBIX YUCEN SABISIETCS TO,
YTO OHM TaKK€ MOTYT paccMaTpHUBaThCS B HECKOJBKO 3TanoB. B 6 kiacce B Hayaie
n3ydeHus: TeMbl «IloJOKHUTENpHBIE W OTPHULATENIBHBIC YUCIIA» BBIAECISIETCS NOATEMA
«lenple ymncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATEJIbHBIMU YHUCIAaMU U
JEUCTBUSAMMU C IOJOKUTEIBHBIMU U OTPULATEIBHBIMA YHCIAMU MPOUCXOJUT Ha OCHOBE
COZIEPKATENBHOTO MOAXO0Ja. JTO MO3BOJSET HA JAOCTYIHOM YpPOBHE IO3HAKOMHUTH
00yJaroumxcsi IPaKTUYECKHU CO BCEMH OCHOBHBIMH MOHATHSIMHU TEMBI, B TOM YHCJIE U C
IpaBWJaMHd 3HAKOB IIPU BBIIOJIHEHUU apudmeTnyeckux JeucTBuil. I3yueHue
palMOHANIBHBIX YKCeN OyAET MPOIOHKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOyueHMM peUIeHUI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCHOJIb3YIOTCS
apumeTnyeckue npuemsl peuieHus. [Ipu oTpaboTKe BBIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIaCCax pacCMaTPUBAOTCS TEKCTOBBIE 3aa4y CIEIYIOIIMX BUIOB: 33/1a4 HA IBUKCHUE,
Ha YaCTH, HA TIOKYTIKH, Ha padOTy U MPOU3BOAUTEIBLHOCTh, HA MTPOLIEHTHI, HA OTHOILICHUS
u nponopuuu. OOyuaroluecss 3HaAKOMSTCS C NMpUeMaMH pelIeHusl 3aaay rnepedbopom
BO3MOYKHBIX BapHaHTOB, ydarcs paboTaTh ¢ MH(pOpMaLMen, MpeACTaBIeHHON B (opme
TaOJIUI] WJIU JUarpaMM.

B mporpamme yuebGHOro kypca «MartemaTuka» OpeayCMOTPEHO (POpMUpPOBAHUE
NPOIEIEBTUUECKUX alreOpandeckux MNpeacTaBieHnid. bykBa Kak CMMBOJI HEKOTOPOIO
yuciaa B 3aBUCHMOCTH OT MAaTeMaTHYECKOr0 KOHTEKCTa BBOJUTCS IIOCTENEHHO.
bykBeHHasi CHMBOJIMKA IMIMPOKO MCHOJB3YETCS MPEXKAE BCEro JUisl 3alucH OOIIMX
YTBEPXKACHUN U TPEIOKEHUH, (POPMYII, B YACTHOCTH JJIs1 BBIYUCIICHUS T€OMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIS» YUCIIA.

B mporpamme yuebHoro kypca «MaremaTuka» MpeacTaBieHa HarJsaHas
reOMEeTpHs, HalpaBJeHHAas Ha pa3BUTHE OOpPa3HOTO MBIIUICHHS, MTPOCTPAHCTBEHHOIO
BOOOpa)KeHUs1, N300pa3UTEIbHBIX YMEHUNH. DTO BaXKHBIN 3Tall B U3yUYEHUU T'€OMETpPHUH,
KOTOPBI OCYIIECTBIISIETCS Ha HArjsiJHO-MPAKTUUYECKOM YpPOBHE, ONUpaeTcss  Ha
HarjsgHO-o0pa3HoOe  MbIIUIeHHe  oOywaromuxcs. bornbinmas — poiib  OTBOJIUTCS
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MPaKTUYECKON JNeATEIbHOCTH, OMBITY, SKCIEPUMEHTY, MOJEIUPOBaHUI0. O0yyaromuecs
3HaKOMATCSA C T€OMETPUYECKUMHU (UTypaMH Ha IJIOCKOCTH W B MPOCTPAHCTBE, C HUX
NPOCTEUIIUMU KOHPUTYpaIUsIMU, ydarcsl H300pakaTb MX Ha HEJIMHOBAHHOW U
KJIeT4aToM Oymare, pacCMaTpUBaIOT MX MpPOCTElre cBoMcTBa. B mpoliecce n3yueHus
HATJISIAHOW T€OMETPUHM 3HAHUS, MOTyYeHHbIE O0y4YalOUMMUCS Ha ypOBHE HAYaIbHOTO
o011ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CormacHo yueOHOMY IJ1aHy B 5—6 Kilaccax M3y4aeTcsi HHTETPUPOBAHHBIN MPEAMET
«Marematuka», KOTOPbIA BKIIOYAaeT apuMETUYECKU Marepuanl U HarSIHYIO
TE€OMETPHIO, a TaKXKe MPONEACBTUUECKUE CBEJICHUS U3 alreOphl, SJ€MEHTHI JOTHKU U
HayaJia ONUCaTEIbHONU CTaTUCTUKH.

OO61iee yncno 4acoB, pEKOMEHIOBAHHBIX JIJISl U3yUYEHUs1 MaTeMaTuku, — 340 yacos:
B 5 kitacce — 170 yacoB (5 yacoB B Hezeno), B 6 kiacce — 170 yacoB (5 4acoB B HEEINIO).
COJAEP/KAHUE OBYYEHUSA

5 KJTACC HarypajibHble YHCJIa U HYJIb

Harypanenoe wuyumcno. Psag Harypanmenbix umcen. Yucno 0. WM3o0paxeHue
HATYypaJbHBIX YUCEJ TOYKAMU HA KOOPJIAWHATHOM (YMUCIOBOW) IIPSIMOA.

[lo3unmonHas cucrema cuuciaeHus. Pumckas HyMmepanuss Kak IIpUMeEp
HETMO3UIMOHHON CUCTEMBI CUMCIIeHns. [[ecaTnuHas cucremMa CUUCIICHHUS.

CpaBHEHHME HaTypaJbHBIX 4YHCEJ, CPABHEHUE HATYypPAJIBHBIX YHCENI C HYJEM.
Crnoco0Obl cpaBHeHUs. OKpyTrieHue HaTypalbHbIX YHCEIL.

CrnoxeHre HaTypalbHBIX YMCEN, CBOMCTBO HYJIS IPU CIOKEHHH. Bplunranue kak
NEUCTBUE, 0OpATHOE CIOKEHHUIO. YMHOKEHUE HATypajbHbIX YMCEN, CBOMCTBA HYJIS H
eIMHULBl TpU yMHOXEHUH. JlenmeHue Kak JelcTBHE, OOpaTHOE YMHOMXEHHUIO.
KoMmnoHeHThl neiicTBUM, CBA3b MEXKIy HUMU. [IpoBepka pesyibTara apudmMeTuyeckoro
nerictBus. IlepeMecTUTENbHOE M COYETATENIbHOE CBOWMCTBA (3aKOHBI) CIIOKEHUS U
YMHOKEHHSI, paCIpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHHS.

Hcnonb3oBanne OykB Aiisi 00O3HAUEHUST HEU3BECTHOIO KOMIIOHEHTa U 3aIlUCH
CBOUCTB apu(METHUUECKUX JCHCTBUIA.

JlenuTenu ¥ KpaTHbBIE YUCla, PAa3JIOKEHHE Ha MHOXKUTENU. [IpocTeie n cocTaBHbIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTKoM.

CreneHp ¢ HaTypaJbHBIM IMOKA3aTENIEM. 3aIllMCh YUCIa B BUJIE CYMMBI Pa3psIHbIX
CJaracMblIx.

HucnoBoe BbIpakeHHE. BbIUMCIIEHHME 3HAYEHHWM YMCIIOBBIX BBIPAXKECHUH, MOPSAIOK

BBIITOJIHCHU S I[GﬁCTBPIﬁ. Hcnonb3oBaHue IIpU BBIYHUCICHUAX IICPCMCCTHUTCIBHOIO H
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COYETATEIbHOIO CBOMCTB (SaKOHOB) CIIOXKCHHA W YMHOXCHHA, pacCnpCaAcCIUTCIbHOIO

CBOWCTBA YMHOKECHUS.

Apodn
[IpeacraBnenue o ApodU Kak crocoOe 3amucu 4acTh BeIMYUHbI. OOBIKHOBEHHBIE

npobu. IlpaBuibHBIE W HeNpaBWibHBIE ApoOu. CMmermaHHas ApoOb, MPEACTaBICHHUE
CMEIIaHHOM JpoOu B BHUJI€ HEMPaBUILHOW JpOOU U BBIJCICHHUE 1EIONW YacTH YUCIa W3
HEnpaBWIBHOU qpodu. M300paxenue apodeii ToukaMu Ha YUCIOBOI npsimoit. OCHOBHOE
cBoiicTBO Jpobu. Cokpaiienue npooeit. [IpuBeaenue npodu Kk HOBOMY 3HaAMEHATEIIO.
CpaBHeHue qpo0ei.

CrnoxeHnue #  BblUMTaHUE JpolOeil. YMHOXKEHHWEe U  JIeJIeHHe JApoOeH,
B3aMMHOOOpaTHbIE Apoou. HaxoxaeHue yacTy 1eiIoro U eoro Mo ero 4acTu.

Hlecatuunas 3anuck JapoOeit. IlpencraBieHue necsITUYHOM ApoOU B  BUIE
0ObIKHOBEHHOU. M300paxkeHue NecATUYHBIX ApoOei TOYKaMH Ha YUCIOBOM MPSIMOM.
CpaBHEHHE JECATUYHBIX APOOEH.

Apudmernueckre AEUCTBUS C JECATUYHBIMU APoOsiMU. OKpyTieHUE JECATUUHBIX
TpoOeii.

Pemenne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3ajay apudMeTHuueckuM criocoOoMm. Perienue jgormdyeckux
3amad. Pemienue 3a1au nepebopomM BCceX BO3ZMOXKHBIX BapuaHTOB. Mcmosib30BaHue Mpu
pelieHnn 3a7a4 TaOJIHI] U CXEM.

Pemenue 3anau, coaepxkaniux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUYUHBI: CKOPOCTb,
BpEMsl, pACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EJIWHHUIIBI HU3MEpPEHHUS: MAacCCHhI,
00beMa, 1IEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSI3b MEXKIY €IMHUIIAMU U3MEPEHUS
KaK10M BEJINYUHBEI.

Petienrie OCHOBHBIX 3a1a4 Ha IPpOOH.

HpeI[CTaBHCHI/Ie JaHHBIX B BUJC Ta6J'II/II_I, CTOJIOYATHIX Juarpamm.

Harasimnas reomerpust
Harmsiaaeie npeacTasienus o purypax Ha TUIOCKOCTH: TOYKA, TIpsiMast, OTPE30K, JIyY,

yIOJI, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. ¥Yroia. [Ipsmoii, OCTpblii, TYIOW U
Pa3BEPHYTHIN YIJIbIL.
JlniHa oTpe3ka, METPUYECKHWE E€IWHUIBI JUIMHBL. JlIMHa JIOMaHOW, NEPUMETP
MHOT'OyTOJIbHUKA. I3MepeHune U MOCTPOCHUE YTIIOB C TOMOIIBIO TPAHCTIOPTHUPA.
Harmsinaele mpenctaBineHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,

NPsIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

13



denepanbHasg padodas mporpamma | Marematuka. 5—9 kinaccel (0a30BbIH YPOBEHD)

N3o0paxxenne ¢uryp, B TOM 4ucie Ha Kieryatod Oymare. Iloctpoenue
KOH(UTYpalnii U3 YacTel MPsSMOii, OKPYKHOCTH Ha HETMHOBAHHOM U KieTyaTon Oymare.
Hcnonp30BaHrEe CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Inomanes MpPAMOYroJIbHMKA W  MHOTOYTOJIBHUKOB,  COCTaBJIEHHBIX u3
PSIMOYTOJILHUKOB, B TOM yucJIe GUryp, M300pakeHHbIX Ha KiieTyaTou Oymare. EAMHUIIBI
W3MEPEHUS ILJI0IIATH.

Harnsanele mpeacTaBieHHss O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJbHBIN
napajuienenunesa, Kyo, MHOrorpaHHuku. M3o00paxkeHre npocTerimmx MHOTOIPaHHUKOB.
Pa3zBepTku kyba u napaymenenunenaa. Co3gaHue Mojieieii MHOTOTpaHHUKOB (13 Oymary,
NPOBOJIOKM, TMJIACTWIMHA W Jpyrux wmartepuasioB). OO0beM MNPSMOYTOJIBHOTO
napasuienenuneaa, kyoa. Enuauier usmMmepenust oobema.

6 KJIACC

HarypaabHblie yucia
Apudmernyeckue JEUCTBUS € MHOTO3HAYHBIMU HATypalbHBIMM  YHUCJIAMHU.

UucnoBbie BBIPAKEHUS, MOPSAOK JCHCTBUH, HCMOJIb30BaHHEe CKOOOK. Mcrmosb3oBaHue
IPY BBIYHUCICHUAX IEPEMECTUTEIHPHOTO M COYETATEILHOTO CBOWCTB CIIOKCHHS U
YMHOKEHHUSI, PACTIPEJCITUTEIILHOTO CBOMCTBA yMHOXKeHMs. OKpyrieHue HaTypabHbBIX
qrcel.

Jlenutenu u KpaTHbIC YKCiIa, HAMOOBIINUNA OOIIUNA JETUTENh U HaUMEeHbIee o011ee

KpaTtHoe. [leTuMocTh CyMMBI U TIpou3BeAcHUs. JleeHne ¢ OCTaTKOM.

Apodu
OObIKHOBeHHasT ApoOb, OCHOBHOE CBOKMCTBO JpOOH, COKpallieHue apoOei.

CpaBHeHue W ynopsiiourMBaHue apooOeit. PemieHue 3agad Ha HaxOXJACHUE 4YacTH OT
IIEJI0TO U IIeJIOTO MO ero yacTu. [[poGHoe unciio Kak pe3ynbrar aenenusd. [Ipencrabienue
JNECATUYHOU ApoOM B BHUAEC OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH MPEICTABICHUS
O0OBIKHOBEHHOM IpoOU B BUJE NeCATUYHON. JlecsiTuanbIe IpoOu 1 MeTpudecKas CucTeMa
Mep. ApudMeTnueckrue ACHCTBUS M YHUCIOBBIE BBIPAKECHHS C OOBIKHOBEHHBIMU M
JNECATUYHBIMU JIPOOSIMHU.

Otnomienue. Jlenenne B JaHHOM OTHOIIeHUH. Maciitad, npomopius. [[pumenenue
IIPOIIOPLIMN IPU PEILICHUHN 3a/1a4.

[Tonsatue mnpoiieHTa. BeruuciaeHue mporieHTa OT BEIWYUMHBI U BEJIWYMHBI 0 €€
MPOIEHTY. BhIpakeHHe MNPOIEHTOB ACCATUYHBIMU ApoOsmu. PemieHue 3amay  Ha

IMPOLUCHTEI. BBIpa)KeHI/Ie OTHOLICHHA BCJIMYKMH B ITPOLICHTAX.
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ITos0:kUTEIBLHBIE H OTpHLIATECJIbHbIC YHCIA
[lonmoxxutenbHbIE U OTPHULATCIIBHBIC YHCJIA. HGHLIG qucia. MOI[y.III) qucia,

reoMeTpuuecKas HHTepIpeTanus Moy yncia. M3o0paxenue yncen Ha KOOPIUHATHON
npsimoii. YucnoBbele npoMmexxyTku. CpaBHeHHE yucell. ApudmeTnyeckue ASUCTBUS C
MOJIOKUTEIBHBIMU M OTPULIATEIHHBIMU YHCTaMH.

[IpsimoyrosibpHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM  Ha
IUIOCKOCTH, abcicca U opauHaTa. [loctpoenme Toduek u ¢Guryp Ha KOOpAMHATHOM

IITTIOCKOCTH.

ByKBEHHbIe BBIPA’KCHHUSA
HpI/IMCHeHI/IG 6YKB I 3allMCH MAaTCMAaTHYCCKHUX BI)Ipa)KGHI/Iﬁ u HpCI[J'IO)KCHHﬁ.

CpoiicTBa apu(MeTHUEeCKMX JEHCTBUWA. bDyKBEHHBbIE BBIPDAKEHHS M  YHUCIOBbBIE
IIOZICTAHOBKHU. byKBEHHBIE PaBEHCTBA, HAXOKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyiibl, (GopMylibl MEpUMETpa M IUIOMIAAM MNPSIMOYTOJIbHUKA, KBajpara, oObeMa
napajuienenunena u kyoa. Pemenue TekcToBbIX 3a/1a4

Pemenne TekCcTOBBIX 3aad apu(pMETHUECKUM crocoOoM. PemieHue noruueckux
3aj1a4. Pemenne 3ama4 nepedopoM Bcex BOSMOMKHBIX BAPUAHTOB.

Pewenne 3anay, cogepkalux 3aBUCUMOCTH, CBS3bIBAIOIIUX BEJIMYUHBL: CKOPOCTb,
BpEMsI, paCCTOSTHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, TPOU3BOJAUTEIBHOCTD, BpEMsI, 00bEM
paboThl. ENMHUIBI U3MEpEHUs: MacChl, CTOMMOCTH, PACCTOSIHUSA, BPEMEHH, CKOPOCTH.
CBs3b MEXIy €IMHULIAMHA U3MEPEHUSI KaKI0M BEJINYUHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLICHUEM, IMPOINOPLUUOHAIBHOCTBIO BEJIMYMH,
MPOLIEHTAMHM; PEIEHUE OCHOBHBIX 337a4 Ha JPOOU U MPOLEHTHI.

OneHka ¥ TpUKUAKA, OKpyrieHue pesyiaprata. CocTaBieHHe OYKBEHHbBIX
BBIPAKEHNH I10 YCJIOBUIO 3a7a4H.

[IpencraBieHre JaHHBIX C TOMOIIbIO Tabiaui u jauarpamMm. CronGuartbie
JarpaMMBbl: YTEHHE U MOCTpOEHNE. UTEHUE KPYTOBBIX JUArpamM.

Harasinnas reomerpust
Harnsgaeie npeactaBiaeHus o GUrypax Ha INIOCKOCTH: TOUKA, IpsAMast, OTPE30K, JIyd,

yIOJI, JIOMaHasi, MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anmHoe pacnonoxeHue AByX NPsAMBIX Ha IJIOCKOCTH, NApaUICNIbHBIE IIPAMBIE,
IIEPIIEHAUKYJIAPHBIE ITpsAMBbIE. FI3MepeHue pacCTOSHUM: MEXAY ABYMs TOUKAMU, OT TOUKH
JI0 TIPSIMOM, JUIMHA MapLIpyTa Ha KBAJIPATHOM CETKE.

N3mepenue U IMOCTpOEHHE YIVIOB C IIOMOIIBIO TpaHCIopTtupa. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJbHBIN, MPSAMOYTOJIbHBIN, TYIIOYTOJIbHBIA, PABHOOEIPEHHBIH,
PAaBHOCTOPOHHUU. YeThIPEXYrOIbHUK, IPUMEPHI YETBIPEX YT OJIBHUKOB. IIpAMOYTOJIbHUK,
KBaJpaT: UCIIOJIb30BaHUE CBOWCTB CTOpPOH, YIJIOB, AuaroHainei. WM3oOpaxkeHue
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reOMETpUYECKUX (QUIryp Ha HEJIMHOBAHHOW OyMare ¢ HCIIOJIb30BAHMEM LIUPKYJIA,
JUHEWKH, YTOIbHHKA, TpaHcnopTupa. [loctpoenus Ha kieryatoit Oymare.

[lepumerp MHoroyronpHuka. [loHsiTHEe TUIOmanu QUIypbl, €AMHULIBI U3MEPEHUS
wiomanu. [Ipubnmwxkennoe nu3mepenue miomaan Guryp, B TOM 4YUCIIEe Ha KBaJpaTHON
cetke. [IpubnmxeHHoe n3MepeHue JUIMHbI OKPYKHOCTH, TUIOIIAIU KpyTra.

CummeTpus: LIeHTpajbHas, 0CeBas U 3epKajbHas CHMMETPHUHU.

[TocTpoeHne cUMMETPUYHBIX QUTYD.

Harnsgaele npeacTaBieHus o MPOCTPAHCTBEHHBIX (PUTypax: napajuieienumnen, Kyo,
npusMa, MupaMuja, KOHyC, IMIMHAD, map u cdepa. M3o0paxkeHne mpocTpaHCTBEHHBIX
¢uryp. I[Ipumepsl pa3BepTOK MHOTOTPaHHUKOB, MJIMHPA U KoHyca. Co3/taHue Mozenei
IPOCTPAHCTBEHHBIX (UTyp (U3 OymMaru, IpoBOJIOKH, INTACTUIINHA U APYTUX MATEPUATIOB).
[TonsiTue oObema, enuHULBI U3MepeHus oObeMa. OO0bEM  HPSIMOYTOJIBHOTIO
napajuienenunesaa, Kyoa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yibTaThl OCBOCHMSI IPOrpaMMbl yuye€OHOro Kypca K KOHILY
o0ydeHus B 5 Kiacce.

Yuca v BIYMCICHUSA
[TorumMaTe ¥ TPAaBWIBHO YMOTPEOJSATH TEPMHUHBI, CBS3aHHBIE C HATypaJbHBIMHU

YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

CpaBHHBaTh M YNOPSAOYMBATH HATYPAJIbHBIE YHMCIIA, CPABHUBATH B IPOCTEUIINX
CiIy4asix OObBIKHOBEHHBIE IpOOH, JECATUUHBIE JPOOH.

COOTHOCUTD TOUKY Ha KOOPAMHATHOU (YMCIIOBOM) MPSIMOIA C COOTBETCTBYIOIINM €
YUCJIOM M H300pa)kaTh HATypaJibHbIE YHUCJIAa TOYKAMU Ha KOOPAWMHATHOM (YMUCIIOBOM)
PSAMOM.

BoinonusaTe  apudmernueckue ACHCTBUS C HATypajJbHBIMU YHCIIaMH, C
OOBIKHOBEHHBIMHU JPOOSIMU B MPOCTEUILINX CITydasIX.

BBINONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYUCICHUN.

OKpyTasTh HATypaJbHbIE YHCTA.

Pemenune TeKCTOBBIX 32,124
Pemates TekcTOBBIE 3amaud  apUPMETUUYECKUM CIOCOOOM H C TOMOIIBIO

OpraHU30BaHHOTO KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.
Pematp 3amaun, cojieprKaiire 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMUYMHBI: CKOPOCTh,
BpeMsl, pacCTOSIHUE, 1I€Ha, KOJTUYECTBO, CTOUMOCTb.
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Hcnonp30BaTh KpaTKUE 3alMCH, CXEMbI, TaOJUIbl, 0003HAUYEHUS NPU PELICHUU

3a1ad.

[Tonb30BaThCs OCHOBHBIMHM €IUHHUIIAMM W3MEPEHUS: IIEHbI, MACChl, PacCTOSHUS,
BPEMEHU, CKOPOCTH, BBIPAKATh OJHH €IMHULIBI BEJIUYHHBI YEPE3 IPYTHUE.

W3Bnekarp, aHaJIW3UpPOBaTh, OLIEHMBAThb WH(OPMALIMIO, NPEICTaBICHHYIO B
Tabnuie, Ha CTONOYATOM AMarpamMme, WHTEPIPETHPOBATH MPEICTaBICHHBIC IaHHBIC,

HCIIOJIB30BATh JAHHBIC ITPHU PCUICHUHU 3a/1a4.

Harasignas reomerpus
[Tonmp30BaThCA TEOMETPUUECKUMU MOHATHSIMHA: TOUYKA, IPsMasi, OTPE30K, JIyY, YroJl,

MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT.

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpPa, HMEONMX (GopMy
U3YYEHHBIX TEOMETPUUECCKUX PUTYP.

Hcnonp30BaTh TEPMHHOJNOTHIO, CBSI3aHHYIO C yIJIaMH: BEpIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIIMHA, CTOPOHA, JUAroHallb, C OKPYKHOCTBIO: pajnyc,
TUaMeTp, IEeHTP.

N300pakaTh N3y4eHHbIE TeOMETpUUYECKHE (PUTYPHI HA HEJIMHOBAHHOW U KJIETYATOM
OyMare ¢ TOMOIIBIO ITUPKYJIS ¥ THHEHKH.

Haxonuth 1uHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C TTOMOIIIBIO JIMHEHKH,
CTPOUTDH OTPE3KU 3a/IaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTH 33JIaHHOTO pajinyca.

Hcronp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSMOYTOJIBHUKA, KBajapaTa IS WX
MOCTPOCHUS, BEIYUCIICHUS TIJIOMIAN U TIEPUMETPA.

Beraucnate mepumeTp ®W IUIONIAAR KBajapaTa, NPSAMOYTOJIbHHKA, (uryp,
COCTaBJICHHBIX U3 MPSMOYTOJIHHUKOB, B TOM 4Kciie GUTYp, N300paKEHHBIX HA KIIETYaTON
Oymare.

[Tonb30BaThC OCHOBHBIMH METPUYECKUMH CAMHHUIIAMU HW3MEPEHHs JUIMHBI,
IO/, BEIPAXKATh OJTHUA CIUHUIIBI BETMUWHEI Yepe3 IpyTHe.

Pacnio3naBate mapamienenunesn, KyO, MCIOJIB30BaTh TEPMHUHOJIOTHIO: BEPIIUHA,
pedpo rpaHb, U3MEPEHHS, HAXOIUTh H3MEPEHUS Napaiesenumnena, Kyoa.

Boruucnate o0bemM Ky0a, mapajuleNienuiiea 1o 3aJaHHbIM — H3MEPEHUSM,
MI0JIB30BAThLCS SAMHUIIAMHU U3MEpPEHUS 00beMa.

Pemate HecmoXHBIE 3aJaud HAa WM3MEPEHHUE TEOMETPUYECKHX BEIMYUH B

IMPAaKTHYCCKUX CUTyalluAX.

[IpenMeTHble pe3yiabTaThl OCBOCHMSI MPOrpaMMbl y4yeOHOro Kypca K KOHILY
o0yueHus B 6 kiacce.
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Yucaa v BIYMCICHUSA

3HaTh W TOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3JIUYHBIMU BHUJAMU YHCEI W
croco0aMy UX 3alUCH, MEPEXOIUThH (€CIU 3TO BO3MOKHO) OT OJHOW (OpMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHMBATh U YNIOPSA0YMBATH 1EJbIE YUCTIA, OOBIKHOBEHHBIE U IECATUYHBIEC APOOH,
CpPaBHUBATh YUCJIA OJJHOTO U PAa3HBIX 3HAKOB.

BoinonHsTh, coueras yCTHbIE U MUCbMEHHbIE PUEMBbI, apU(METUYECKUE TEUCTBUS
C HaTypaJbHBIMU M UEIBIMH YHCIAMH, OOBIKHOBEHHBIMH U JECCATUYHBIMU JIPOOSMHU,
MOJIOKATENIBHBIMU Y OTPULIATEIIbHBIMU YHCIIAMM.

Brruncnars 3Hau€HUSI YHUCIIOBBIX BBIPAKCHUM, BBIMIOJHATH MPUKUAKY U OIEHKY
pe3yibTaTa BBIYMCICHUHN, BBIMOJIHATH MPEOOpPa30BaHUs YHUCIOBBIX BBIPAXKEHUN  Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JIEUCTBHM.

COOTHOCHTH TOUKY Ha KOOPIMHATHOM MPSMOM C COOTBETCTBYIOIIMM €l YHCIOM H
U300pakaTh YUCIa TOYKAMU HAa KOOPJIAMHATHON NPSIMON, HAXOIUTh MOAYJb YHCIIA.

COOTHOCHTH TOYKHM B IPSAMOYTOJIBHOW CUCTEME KOOPAMHAT ¢ KOOPAWHATAMH 3TOU
TOYKH.

OprTJ'IfITB OCJabIC YHCila U ACCATHUYHBIC I[pO6I/I, HaXOoaUuThb HpI/I6J'II/I)KeHI/IH YHUCCII.
YucjoBble U 6yKBeHHble BBIPA’KCHUS

[TonumaTe W ynoTpeOJiSITh TEPMHUHBI, CBSI3aHHBIC C 3aMKUCBhI0O CTENIEHU YHCIIA,
HaxXOJWTh KBAaJApaT W KyO 4YHCIIA, BBIYUCIIATH 3HAYCHHUS YHCIIOBBIX BBIPAKCHUH,
COJICpIKAIlUX CTETICHH.

ITonb3oBaThCs MpU3HAKAMM JEIMMOCTH, PacKiIaJbIBaTh HATypaJIbHBIE YHCJIAa Ha
MPOCTHIC MHOKHUTEIH.

ITonap3oBaThCS MacITabOM, COCTABIISTH IPOTIOPIIUKA U OTHOIIICHHS.

Ucnonb3oBath OyKBbI jisi 0003HAYEHHUS YHCENI MPU 3aMUCH MaTeMaTHYECKHUX
BBIpAXKEHUN, COCTaBJIATh OYKBEHHBIC BBIpaXK€HHUS W (OPMYJIbI, HaXOIUTh 3HAYCHHS
OYKBEHHBIX BBIPAYKEHUM, OCYIIECTBIISASI HEOOXOUMBIE MTOJCTAHOBKHU U MPEe0Opa30OBaHUsI.

HaxoauThs HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenune TeKCTOBBIX 32124

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4 apU(PMETHUECKHUM CTIOCOOOM.

Pemate 3amaum, CBsA3aHHBIE C OTHOIIEHWEM, MPOMOPIHUOHATHHOCTHIO BEIIMYUH,
MPOIICHTaMH, PEIIaTh TPU OCHOBHBIC 33J1a4U Ha JIPOOH U MPOIICHTHI.

Pemate 3amaun, comepkamye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMUUHBI: CKOPOCTH,

BpEMs1, pacCTOAHHC, ILICHA, KOJIMYCCTBO, CTOMMOCTBL, IIPOHU3BOAWUTCIIBHOCTb, BPCMI,
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oObemMa palbOTBl, HUCHOJB3YS apUPMETHUYECKHE JEUCTBUSA, OLEHKY, INPUKHUIKY,
M0JIb30BATHCS €AMHUIIAMU U3MEPEHHUS COOTBETCTBYIOIIUX BEJIMYHH.

CocTaBnaTh OyKBEHHBIE BBIPAXKEHHUSI 110 YCIOBHIO 331a4U.

W3Bnekats nHGOPMAIHIO, TPEICTABICHHYIO B TAOIUIIAX, HA IMHEHHOM, CTOI0YaTOM
WIM  KpYyroBOM  JuarpamMmax, HWHTEPIPETHUPOBaTh  IPEACTABICHHBIE  JaHHbIC,
MCITOJIB30BAaTh JIAHHBIE ITPU PELIECHUU 3a]1a4.

[IpencraBnsaTe uHpOpMALMIO C TOMOIIbIO TaONWI, JIMHEHHOW U CTONOYATOMN
nuarpamm. Harsnsiinasi reomerpust

[IpuBoauTh mNpuUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIIMX (QopMy
U3YYEHHBIX T€OMETPUUECKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PABHBIX U
CUMMETPUYHBIX UTYD.

N300paxxarh ¢ NOMOUIBIO TUPKYJIS, JUHEHKH, TPAHCIIOPTHPA HA HETMHOBAHHON H
KJIeT4yaTo Oymare M3y4eHHbIE IUIOCKHE T'€OMETpUYEeCKHe (UTrypbl U KOH(UTypaluH,
CUMMETpUYHbIE (PUTYPBHI.

[Tonb30BaTbCd TE€OMETPUUYECKUMH MOHSATUSMU: PABEHCTBO (QUIYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C CUMMETPHUEH: OCb CUMMETPUH, LEHTP
CUMMETPUH.

HaxoauThk BeIUYMHBI yTII0B U3MEPEHUEM C IIOMOILIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aIaHHOM BEJIMYMHBI, NOJIb30BATHCSA INPHU PELICHWM 3a1ad TpagyCHOW MEPOU YIJIOB,
pacrno3HaBaTh HA YEPTEKAX OCTPBIM, IIPSIMOU, pA3BEPHYTHIN U TYIIOU YIJIBI.

Bpruncnares  nuHY  JIOMAaHOW, TIEPUMETP MHOTIOYTOJIBHUKA, —IOJb30BaThCS
E€OVHUIIAMH HU3MEPEHUS UIMHBI, BbIPAXaTh OJHU E€OWHMIBI U3MEPEHUS JJIMHBI 4epe3
JIpyTHE.

Haxomuth, HMCHONB3ys YEpPTEKHBIE HWHCTPYMEHTBI, PACCTOSHMSA: MEXKAY JBYMs
TOYKaMH, OT TOYKH 0 NPSIMOM, UIMHY ITyTH HAa KBaIpPaTHOM CETKE.

Boruncnsate miomaas Gpuryp, COCTaBICHHbBIX U3 NPSIMOYTOJIbHUKOB, HCIOIb30BaTh
pazbueHne Ha NPSAMOYrOJbHUKHM, Ha paBHble (QUIypbl, JOCTpauBaHHUE 110
NPSMOYTOJIbHUKA, TIOJIb30BAaTbCSl OCHOBHBIMM €IMHMIIAMU HM3MEPEHUS IUIOIIAJH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHe.

Pacnio3HaBaTh Ha MOJENSIX M HM300paXEHUSAX NUpPaMUAY, KOHYC, IWIMHJIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N3obpaxkats Ha KjaeT4aTor OyMare NpsMOYTOJbHBIN Mapasyieaenune].

Boruncnsate 00beM MpSMOYTOJBHOIO Mapajuiesienunena, Ky0a, MOJIb30BaThCS

OCHOBHBIMH €JIMHUIIAMHU U3MCPCHUA 06’[>CM3;
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Pemare HecnoXkHBIE 3aauyd HAa HAXO0XKJICHHUE reOMCTPUUYCCKNX BCIWYHH

IMPAaKTHYCCKUX CUTyalluAX.

B
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5 KVIACC
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HaumenoBanue paznena

(TemnI) Kypca

KomuuecTBo
4acoB

OcHOBHOE

COACPKAHUC

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS
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HatypanbHble unca.

JIeHCTBUSA ¢ HATYPAIbHBIMU

qucCiIaMHn

43

JlecaTruHas cucreMa
cuncieHud. Psang
HaTypaJbHBIX YHCEII.
Harypanbnsii psn.
Yuco 0.
HarypanbHbie uncina
Ha KOOPAWHATHOU
IIPSIMOM.
CpaBHeHue,
OKpYTIJICHUE
HaTypaJbHBIX
YHCEe.
Apudmernueckue
JIEUCTBUS C
HaTypaJIbHBIMU
yrciamu. CBoMCcTBa
HYJIS TIPU CIIOKEHUU
U YMHOKEHUU,
CBOMCTBA €JUHUIIBI
IpU YMHOKCHUH.

Yurarb, 3alIUCHIBATH, CPABHUBATH HATYPaJIbHBIE YHCIIA;
npeIaratb 1 00CyKI1aTh CloCo0bI YIIOPSI0YMBAHNS YUCEN.
H300paxkaTh KOOPAMHATHYIO NIPAMYIO, 0TMEYATh YUCIIA
TOYKaMH Ha KOOPJIWHATHOU NPSIMOM, HAXOAMTH KOOPINHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypalbHOTO psifa, yucen 0 u 1 npu
CJI0’KCHUHU ¥ YMHOKCHUHU.

Hcnonb30BaTh NPaBUJIO OKPYIVICHUS HATYPAIbHBIX YHCEIL.
BoInoJHATH apu(pMeTHYECKHE 1eiiCTBUA C

HATypaJbHBIMHU YHUCIAMHU, BBIYMCIATH 3HAYEHUS YHCIIOBBIX
BBIPAKEHUI CO CKOOKaMU U 6€3 CKOOOK.

3anucbIBaTH NPOU3BEICHNUE B BUJIE CTEIICHU, YMTATH
CTENIEHU, UCIMOJIb30BATh TEPMHHOJIOTHI0 (OCHOBaHUE,
N0Ka3aTelib), BHIYUCJIAATH 3HAYEHUSs CTereHel. BbInoHATH
NPUKUIKY U OL€HKY 3HaYECHHUI YHCIIOBBIX BBIPAKECHUM,
NpeAIaraTb U MPUMEHATh PUEMbI IPOBEPKH
BBIYNCIICHUH.

Hcnoab30BaTh NpH BBIYUCIEHUSX MEPEMECTUTEIBHOE U
COYETATEIbHOE  CBOWCTBA  CIIOKEHUS W YMHOXEHUS,
pacupeaenuTeIbHOE CBOMCTBO YMHOXKEHUS;, (DOPMYIMPOBAThH
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ITepemectuTenprHOE
1 COYETaTEIbHOE
CBOMCTBA CJIOKCHUS
1 YMHOXKEHUSI,
pacnpenenuTeNbHOE
CBOMCTBO
YMHOKCHHUS.
Jenurenu u
KpaTHBIE YUCIa,
Pa3JI0KEHUE YnCIIa
Ha MHO>KHUTCIIH.
Jlenenue c
octaTkoM. [IpocTeie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JICTMMOCTH Ha 2, 5,
10, 3, 9. Crenens ¢
HaTypaJbHBIM
MOKa3aTeJICM.
YucnoBbie
BBIpAKEHUS,
MOPSIOK IEUCTBUM.
Pemenre TeKCTOBBIX
3aJ71a4 Ha BCE
apupMETHICCKIE

U PUMEHATH MPaBUJIAa IPeoOpa30BaHUs YUCIOBBIX
BBIP2XECHUI Ha OCHOBE CBOMCTB apu(METHUECKHUX JACHCTBUMA.
HccaenoBaTh YMCI0BbIC 3aKOHOMEPHOCTH, BBIIBUTATh U
000CHOBBIBATH THIIOTE3bI, (POPMYJIMPOBATH 00001LIEHHSI
U BBIBOJBI 110 pe3yJIbTaTaM MPOBEICHHOTO UCCIEI0BaHUS.
D®opMyIHPOBATH ONPeieSICHUS JICIUTENS U KPAaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MPOCTHIE U COCTaBHbBIC UKCia; GOPpMYJTUPOBATH U
NPUMEHATH NMPU3HAKU JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH aJITOPUTM PA3JIOKEHUS YHCIIA HA POCTHIE
MHOKUTEIN; HAXOAUTh OCTATKH OT JIEJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAaHUSA O
HaTypaJbHBIX YHCIIaX, IPUBOAUTH IPUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBath MaTeMaTHYeCKHeE NMPEII0KEHUS C
MTOMOUIBIO CBS30K «H», «UJIN», KECIH. .., TO...». Pemars
TEKCTOBbIE 33J1a4l apU(PMETHUECKUM CIIOCOOOM,
HCMO0JIb30BATH 3ABUCMMOCTH MEXK/ly BEITUUYUHAMHU
(cKOpOCTh, BpeMSl, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD
U JIp.): AaHAJIU3UPOBATH U OCMBICJAMBATH TEKCT 3a/1a4H,
nepeopMyaTUPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
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JIAHHbBIC, YCTAHABJIMBATH 3aBUCUMOCTU MEK/ly BETMUYNHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUIA.
MopeanpoBaTh X0/ peLIEHU 3a/1a4l ¢ TOMOILBIO PUCYHKA,
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JICUCTBUS, Ha
JIBIDKCHUE M
MOKYTKH

CXEMBI, TaOJIHIIEI.

IIpuBoanuTh, pa3éupaTh, OLEHNBATH PA3JINYHbIC PELICHMUS,
3aMKCH PEeUIEHUI TEKCTOBBIX 3a/1ay.

Kpurnyecku oneHMBaTh MOJTY4YECHHBII pe3ybTar,
OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHE YCIIOBUIO, HAXOAUTH OIINOKH.

PemaTp 3a1a4n ¢ momolpio nepedopa BceX BO3MOKHBIX

BAapUAHTOB.

3HAKOMHUTBHCS ¢ UCTOPHUE pa3BUTHA apUPMETUKU
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Harnsgnaas reomerpus.

JIMHUM HA JIOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue nvHbI
OTpE3Ka,
METPUYECKHUE
SIMHUIIBI
VU3MEPEHUS JJIMHBI.

OKpy»XHOCTb U KpPYT.

[IpakTnueckas
pabota
«ITocTpoenne
y30pa u3
OKPYKHOCTEI.
VYron. [Ipsmoi,
OCTpPBIH, TYNIOH U
Pa3BEPHYTHIN YIJIbIL.
N3mepenne

Pacno3naBaTth Ha yepTexax, pUCyHKAX, ONMCHIBATD,
UCIIOJIb3YsI TEPMUHOJIOTHIO, U H300PaKaTh C IOMOIIBIO
YEePTEKHBIX NHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
yTOJ1, IOMaHYI0, OKPY’KHOCTb.

Pacno3HaBath, NPUBOAUTH NPUMePbl OOBEKTOB PEATIBHOTO
MHUpa, UMEIUX (POpMy U3yUYEHHBIX (PUTYpP, OLIEHHUBATh UX
JIMHENHBIE pa3MEPBI.

Hcnoab3oBaTh JIMHEWKY U TPAHCHOPTUP KaK HHCTPYMEHTHI
JUTSl IOCTPOCHMS M U3MEPEHUS: M3MEPHATH JIJIMHY OTPE3Ka,
BEJIMYMHY YTJIa; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YOI,
3aJIaHHOM BEJIMYMHBL;, OTKJIAABIBATDH LIUPKYJIEM PABHBIC
OTPE3KH, CTPOUTH OKPY’KHOCTb 33JJaHHOTO PaJnyca.
N306paxath KOH(DUTYpaAllUU TEOMETPUUYECKUX QUTYD U3
OTPE3KOB, OKPYKHOCTEH, UX YACTECW HA HEJIMHOBAHHOW W
KJIeT4aToi Oymare; nmpeajiaratb, ONMChIBaTh U 00CYKIATH
CI0CO0bI, AJITOPUTMBbI TTOCTPOCHHUS.

Pacno3naBath u M300pakaTh HAa HEJTMHOBAHHOM
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YIJI0B. W KJeT4aToW Oymare MIpsIMOM, OCTPBIM, TyHOM, pa3BEepHYTHIN
IIpakruyeckas VTJIbI; CPABHUBATH YTJIH.

pabora BbI4HCIASITh JIMHBI OTPE3KOB, JOMAaHBIX.

«IlocTpoerme IloHuMAaTh U UCMOJIB30BATH NIPH PELICHUH 32124

YIJIOB»

3aBUCUMOCTH MKy CAMHUIIAMH METPUIECKOU CHCTEMBI
Mep; 3HAKOMHUTBCSI C HEMETPUUECKUMU CUCTEMaMU Mep;
BBIPAXKaTh JUIMHY B PA3JIMYHBIX CIUHUIIAX U3MEPEHUS.
UccaenoBath Gurypsl 1 KOHQUTYypaLIUK, UCTIONB3YS

U (pPOBBIE pecypcChl
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OOBIKHOBEHHBIE JIPOOH

48

IpoOb.
[IpaBusnbHbIE U

HETPaBUJIbLHBIC
npoou. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHnue apo0eii.
CrnoxeHue u
BBIUMTAHHE
OOBIKHOBEHHBIX
TpoOeii.
CwmemianHas 1po0b.
YMHOXEHUE U
JIeJIEHUE
OOBIKHOBEHHBIX
Tpo0eit;
B3aMMHOOOpaTHBIC
npobu. Pemenue
TEKCTOBBIX 3aj1ad,

coJIepyKaIux ApooHu.

OCHOBHBIE

MopaenupoBathb B rpaduieckoii, mpeamMeTHol dpopme, ¢
IIOMOIIBIO KOMIIBIOTEpA NOHATHUS U CBOMCTBA, CBA3AHHBIC
C OOBIKHOBEHHOU JpOObIO.

YurTaTh M 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHEBIE IpO0OH,
npeajiaratb, O0O0OCHOBBIBATL M 00CYKIATh CHOCOOBI
YIOPSAI0YUBAHUS APOOECH.

N300paxaTh OOBIKHOBEHHBIE IPOOHU TOUKAMU Ha
KOOPAMHATHOM MPSMOM; MCIOJIb30BATh KOOPIUHATHYIO
IPSAMYIO JJI1 CPAaBHEHUsI IPOOEH.

D®opMyJTHPOBATH, 3ANIUCHIBATH € MOMOIILIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOU; MCMOJIb30BATh OCHOBHOE
CBOMCTBO JIpOOM JJIsi COKpAILCHUS ApOoOei U MpUBEACHUS
JpoOu K HOBOMY 3HAMEHATEJIIO.

IIpeacraBiasiTh CMENIaHHYIO APOOH B BUJIC

HEMPABWIHHON U BBIACIATH IETYI0 YacTh YUCIa U3
HEMpaBUILHOU IpoOu. BeimosHaTh apudmMeTnyeckue
NedCTBUA C OOBIKHOBEHHBIMH JIPOOSMU; MPUMEHSTH
CBOMCTBA
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3a/1a4M Ha IpooOH.

[Ipumenenue
OYKB JJIs 3aITUCH
MaTeMaTH4EeCKHUX
BBIPDAXXECHUN U
MPEIOKEHUMN

apu(PpMETHICCKUX TCUCTBUH IS PAIlMOHATIU3AINH

BBIYUCIIEHUM.

BbINOJHATH NPUKUAKY M OLEHKY PE3yJbTaTa BbIUYKMCIICHU;
npeaIaraTb 1 NPUMEHSITh MPUeMbl IPOBEPKHU BHIYMCIICHUI.
IIpoBoauThL Mcc/IeI0BAaHUsI CBOMCTB JpoOeH, onmupasch Ha
YUCJIOBBIC DKCIIEPUMEHTHI (B TOM UYHCIE€ C TOMOIIBIO

KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA O
Ipo0siX, NPUBOAUTH NPUMeEPbI 1 KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULAHUS BBICKA3bIBAHUM.

PemaTh TEKCTOBBIE 3a/1a4H, COJIEpKAIINUE TPOOHBIE TaHHBIE,
Y 3a/1a41 Ha HAXOXKJAEHNE YaCTH LIEJIOTO U LEJIOTO IO €ro
YaCTH; BBISIBJIATH UX CXO/ACTBA M Pa3JIHnYusl.
MoaenupoBarh X0/ pEIICHUS 3aJa4 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTth, pa3doupaTh, OEHMBATH PA3IUYHBIE PELICHNUS,
3aIMCHU PELIEHUN TEKCTOBBIX 3a4a4.

Kpurnuecku ouieHUBaTh MOJTYYCHHBIN
pe3yJIbTaT, OCYUIECTBISATh CAMOKOHTPOJIb,
IIPOBEPSISL OTBET HA COOTBETCTBUE YCIOBUIO,
HAXOUTH OIIMOKU. SHAKOMUTBLCH € UCTOPUEN
pa3BUTHS apuPMETHKU
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Harnsanas reomerpust.
MHOroyroJibHUKA

10

MHOroyroyJbHuKH.
YeTpIpexyrobHuK,
IPSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnucbIBaTh, HCMOJIb3YSl TEPMHHOJIOTHIO, H300PAXKATH C
MTOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEIIUPOBAThH U3 OyMaru MHOTOYTOJILHUKH.

I[IpuBoauTH NpPUMePbI OOBEKTOB PEATHHOTO MHUPA, UMEIOIINX
dbopMy MHOTOYTOJIBHUKA, TPSMOYTOJIbHUKA, KBaJIpaTa,
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pabota
«IlocTpoenne
IPSAMOYTOJIbHUKA
C 3aJJaHHBIMU
CTOPOHAMH Ha
HEJIMHOBAHHOM
Oymarey.

TpeyronbHUK.
ITmomane u
IIEpUMETP
MPSIMOYTOJIBHUKA
U
MHOT'OYT'OJIbHUKOB,
COCTABJICHHBIX U3
IPSAMOYTOJIBHUKOB,
€VHULIBI
U3MEPEHUs
IUJIOLAIH.
[Tepumerp
MHOI'OYT'OJIbHUKA

TPEYTrOJIbHUKA, OLIEHUBATH UX JIMHEHHBIE pa3MephI.
BbruncisiTh: nepuMeTp TPEyroabHUKa,
IPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA; TIJI0ILA/Ib
NpsMOYTOJIbHUKA, KBaApara. M300paxars
OCTPOYTOJIbHBIC, IPSIMOYTOJIbHBIE U TYNOYTOJIbHBIC
TPEYTOJIbHUKHU.

CTpouTh Ha HEIMHOBAaHHOM M KJIETYaTON Oymare KBajpat
Y MPSIMOYTOJIBHUK € 3aIaHHBIMU JJIMHAMU CTOPOH.
HccaenoBath cBoOMCTBA IPSIMOYTOJIBHUKA, KBagpaTa
yTeM SKCIIEPUMEHTA, HAOIOICHUSI, U3MEPEHUS,
MOJEIUPOBaHUS; CPABHUBATH CBOIMCTBA KBaJlpaTa u
npsiMoyrojibHika. KoHCcTpynpoBaTh MaTeMaTuyecKue
NPeAJI0KEHUS C MOMOILBIO CBSI30K «HEKOTOPBIN»,
«1000i». Pacno3HaBaTh UCTUHHBIE U JIOKHbBIC
BBICKa3bIBAHUSI O MHOTOYTOJIbHUKAX, IPUBOAUTH
NpUMepbl ¥ KOHTPIPUMEPHI.

HccaenoBath 3aBUCHMOCTD IUIOIIAM KBaJpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAJPATHOM CETKH JJIS
nocTpoeHust GUryp; pazouBaThb IPSIMOYTOJLHUK HA
KBaIPaThl, TPEYTOJIBHUKH; COCTABJATH (DUTYPHI U3 KBAIPATOB
U TIPSIMOYTOJIbHUKOB M HAXOAMUTh UX IJIOLIAb, pa30UBaTh
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(Gurypsl Ha MPSIMOYTOJIBHUKY U KBAJIPAThl U HAXOJIUTh UX
IJI0IIAMb.

BeipakaTh BeIMUMHY TUIOMIAAN B PA3IMUHbIX

€IMHUIIAX U3MEPEHUS METPUUECKON CUCTEMBI MEp,
NMOHUMATH M UCIHOJIb30BATh 3aBUCUMOCTH MEK]Y
METPUYECKUMU €IUHULIAMU U3MEPEHUS TIIOIIA/IN.
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3HAKOMUTBHCS ¢ IPUMePaMM IPUMEHEeHUs TUI0IATN
U TIEPUMETPA B MPAKTUUECKUX CUTYaIUSX.

Pemarts 3agaun 13 peasibHOM KU3HU, MPeEAJIAraTh
H 00CY:KIaTh pa3jIMyHbIe CIOCO0BI PEIICHU 3a/1a4
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Jlecatuunble qpodu

38

JlecsaTruHas 3aluCh
TpOOei.
CpaBHeHue
JECATUYHBIX
npobeit. JlelicTBus
C IECSITUYHBIMU
TpOOSMHU.
Okpyrienue
TECATUIHBIX
TpOOCH.

Pemienne TekCTOBBIX
3a/1a4, CoJIePIKaIInuX
npoou. OCHOBHBIC
3a/1auu Ha ApooH

IIpeacTraBiasiTh AECATUYHYIO IpOOb B BUJIe OOBIKHOBEHHOM,
YUTATh U 3aNMUCHIBATh, CPABHUBATH JICCATUYHbBIC JIPOOH,
npeajiaratb, 00OCHOBBIBATH M OOCY:KIaThb CIHOCOOBI
YIOPSIOYUBAHUS ACCITUIHBIX TPOOCH.

N300paxarth necITUUHBIE APOOU TOUKAMH HAa KOOPIUHATHON
IIPSMOM.

BbIABJIATH CXOACTBA U PA3JIUYHUSA NPABUIT apUPMETHUECKUX
JEUCTBUM C HATypaJlbHbIMHU 4YHUCIAMU U JIECITUYHBIMU
JIpoOsiMU, OOBACHSTH UX.

BoinoHaTh apudMeTnyecKre JeHCTBUSA C IECATUIHBIMU
JpoOsIMU; BBINIOJIHATH MPUKUAKY U OIlEHKY pe3yJibTaTa
BBIYMCIICHUU.

I[IpumeHsATH cBOMCTBA apU(PMETUIECCKUX ICUCTBUM TSI
palMoOHaIU3allii BEIYUCIICHUM.

I[IpuMeHATH NPABUJIO OKPYTJIEHUS JICCITUYHBIX IPOOCH.
IIpoBoauTh MCCIET0BAHMS CBOVCTB JECITUYHBIX

JpoOeii, onrpasch Ha YUCJIOBbIE SKCIIEPUMEHTHI (B TOM
YHUCJIE C MOMOIIbIO0 KOMIBIOTEPA), BHIABUTATH TMIIOTE3bI

Y TIPUBOJIUTH UX OOOCHOBAHUSI.

Pacno3naBaTh UCTUHHBIC U JIO)KHBIC BBICKA3bIBAHUS O
JTpO0SX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUThH
BbICKA3BIBAHMS Y OTPUIIAHUS BHICKa3bIBAaHUH.
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Pemathb TeKCTOBBIE 3a/1auH, COACPIKAIINE IPOOHBIC TaHHBIC,
1 Ha HaXOJKJICHHUE YaCTH IJIOr0 U IEJI0T0 MO ero YacTH;
BBISIBJISITH UX CXO/JCTBA U Pa3jinymsl.

MoaenupoBaTh X0/1 pelIeHUs 3a]]a4 C TTOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3ouparb, OLEHUBATDH PA3JTUYHbBIC PEILICHUS,
3allMCH PEIICHUN TEKCTOBBIX 3a]1ay.

OnepupoBathb JPOOHBIMU YHCIIAMU B PEATBHBIX KU3HECHHBIX
CUTYyalUSIX.

Kpurnyecku olieHUBAThH MOJTYUYCHHBIN

pe3yabTat, OCYIIECTBISATh CAMOKOHTPOJIb,

MPOBEPsIsi OTBET HA COOTBETCTBUE YCIOBUIO,

HaXOJUTh OMHNOKU. 3HAKOMHUTHCS ¢ UCTOPHEH
pa3BUTHS apUPMETUKU
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Harnsgnaas reomerpus.
Tena u purypst
B IIPOCTPAHCTBE

MHororpaHHUKH.
N3obpaxkenue
MHOTOTPaHHHUKOB.
Mopnenn
MPOCTPAHCTBEHHBIX
TEIl.
[IpssMOyTONIBHBIM
rapajulesIeunes,
ky0. Pa3zBepTku Kyba
U Tapajuielienunesa.
[IpakTueckas
pabota «Pa3BepTka
KyOay.

Pacno3HaBaTh Ha YepTe:Kax, pUCYHKAX, B OKPYKaoleM
MHpe [IPSIMOYTOJIbHBIN Napajuiesenunes, Kyo,
MHOTOTPaHHHUKH, OMUCHIBATH, HCMO0JIb3Ysl TEPMUHOJIOTHIO,
OlleHMBATh JTUHEHHBIC pa3MEPHI.

I[IpuBoauUTH NPUMeEPbI OOBEKTOB PEATHHOTO MHPA, UMEIOIINX
dhopMy MHOTOTPaHHHKA, TIPSIMOYTOJILHOTO TapaljIe/ICIHIICIa,
KyoOa.

N300pakaTh Ky0 Ha KieTuaTtoi Oymare. UccienoBarn
cBoiicTBa Ky0a, MPsSIMOYTOJIBHOTO MapaljieNienumeaa,
MHOTOIPaHHHUKOB, UCTIOJB3Ys Mojiesu. Pacno3naBath n
n300pakaTh pa3BepTKU KyOa v mapajuieNenumne/ia.
MopaenupoBarth Ky0 U napajuiesienumne] u3 Oymaru u mpounx

O6mneM kyo0a,
PSIMOYTOJIEHOTO
napasuieienue1a

MaTepUaioB, 00BICHATH CIIOCO0 MOACIHPOBAHUSI.

Haxoautp u3mepeHus, BBIMUCIATH IO IOBEPXHOCTH;
o0beM Ky0a, NpSIMOYTOJIBHOTO NapaljIeNIeUIe 1a;
HCCIe0BATH 3aBUCMMOCTB 00beMa Ky0a OT JUIMHBI €70
pebpa, BBIABUTaTh U 000CHOBHIBATH THIOTE3Y.
HabaroaaTh 1 IpOBOAMTH AHAJIOTHM MEX]y TOHATHSIMU
IO i1 ¥ 00beMa, IEPUMETpPa U TUIOUIAId TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIO)KHBIE BBICKA3bIBAHHS O
MHOTOTpaHHHUKaX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3BIBAHUS U OTPUIIAHHS BHICKA3bIBAHU.
Pemiate 3aga4m U3 peanbHON KU3HU
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[ToBTOpEHUE 1 00600IICHHE 10 [ToBTOpEHuUE BbluncjaATh,  3HAUYCHUS  BBIPAKEGHHUM,  COJEpKaIUX
OCHOBHBIX IMIOHATUNA | HATypaJIbHBIC YHCIIAa, OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH,
Y METOJ0B Kypca BBITIOJTHATH MMPE0OPa30BAHMS YHCETT.
5 kacca, 0000menne | BeIGMpaTh ¢n0CO0 CPaBHEHNS YUCEN, BHIYMCIICHUH,
3HAHUH NPUMEHATHh CBOMCTBA apu(METHIECKUX JACUCTBUN
JUISL palioOHaIU3alui BEIYUCIICHUH.
OcyuecTBJIATh CAMOKOHTPOJIb BBIIIOJIHIEMbBIX
JEUCTBUN M CaMOIIPOBEPKY PE3YIbTAaTa BHIYUCICHUM.
Pemats 3agaum u3 peabHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 33/1a4 U3 IPYTHUX
y4€OHBIX NMPEAMETOB.
Pemarts 3a1a4u pa3HbIMHU CIOCO0AMH, CPABHUBATH CIIOCOOBI
pelieHns 3aa4, BBIOMPATh PAMOHAJIBHBIH CIIOCO0
OBLIEE KOJIMYECTBO 170
YACOB I1O
[TPOIT'PAMME
6 KUIIACC
HanMeHoBaHye pasiena KoIm4ecTso OCHOBHOE OcCHOBHBIE BUJIBI JICATEIIBHOCTH O0yJarOITUXCS
(Tembl) Kypca 4acoB coAepKaHue
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Harypanbublie uncna

30

Apudmernueckue
JICUCTBUS C
MHOT'03HAYHBIMU
HaTypaJbHbIMU
yrciiaMu. YUCIOBbIC
BBIPAKECHUS,
MOPSIAOK JIEMCTBUM,
HCIIOJIb30BAHUE
ck00ok. OKpyrieHue
HaTypaJIbHBIX YHUCE.
Jenurenu n
KpaTHBIE YHCIa;
HanOOJIbIINI OONIHI
JICIIUTEIIb U
HauMEHBIIIEE 00IIIee
KpaTHOE.
JlemuMoCTh CyMMBI
U TIPOU3BEICHUS.
Jlenenune ¢
OCTaTKOM.

Pemenure TeKCTOBBIX
3a7a4

BoinojHATL apudMeTHYecKue JeMCTBUS C MHOTO3HAYHBIMHU
HaTypaJIbHBIMHU YUCJIAMU, HAXOJAUTh 3HAYEHUS YHCIIOBBIX
BBIpQXEHHI cO CKOOKaMH U 6€3 CKOOOK; BBIYUCIATH
3HAYEHMS BBIPAKEHUMN, COACPKAIINX CTCTICHHU.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUIN YUCITIOBBIX
BBIPAKCHUHN, MPUMEHSITh PUEMbI IPOBEPKU

pesynbprara. Ucnoib30BaTh NPH BHIYMCIEHUAX
MIEPEMECTUTENIFHOE W COUYETATEIBLHOE CBOMCTBA CIIOKEHUS

U YMHOXXEHUS, pacipeeIuTeIbHOE CBOMCTBO YMHOXKEHUS
OTHOCHUTEJILHO CJIOXKEHHUSI, CBOMCTBA apu(PMETHUECKUX
nericruil. MccienoBaTh 4nCIIOBBIE 3aKOHOMEPHOCTH,
MPOBOJUTH YUCJIOBBIC SKCIIEPUMEHTHI, BIABUTATH U
000CHOBBIBATDH I'MIIOTE3bI.

@opMyJUPOBATH ONPeAeJeHus1 JCIUTeNsI W KPaTHOrO,
HauOOJBIIEr0 OOIIEr0 JEIUTEIS M HAaUMEHBIIEro OOIIEro
KpaTHOTO, MPOCTOr0 M COCTABHOTO YKCEJI; UCIIOJIb30BATh 3TH
MOHSTHUSI TIPU PELICHUHU 3a7a4.

IIprMeHATH AJrOPUTMBI BHIYMCICHHUS HaHOOJIBIIIETO 00IIEro
JeUTeNs] U HaWuMEHBIIEro OOIIEero KpaTHOTO ABYX 4YHCEN,
AJTOPUTM PA3JIOKEHHUS YHUCIIa HA MPOCTHIE MHOKHUTEH.

HccaenoBathb yciioBus Ae1UMOCTH Ha 4 U 6.

HccaenoBartb, 00cyx1aTh, GOpMYyJIMPOBATH
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1 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, IPOU3BEICHHSL:
JIBYX YETHBIX YHCEJl, IBYX HEUETHBIX YUCIIE, YETHOTO H
HEYETHOT'O YHCElL.

HccnenoBath CBOMCTBA JEIUMOCTH CYMMBI U IPOU3BEICHUS
YHCell.

I[IpuBoauTHL MpUMePHI YKCEN C 33JaHHBIMH CBOMCTBAMH,
pacno3HaBaTh BepHble UM HeBepPHbIE€ YTBEPXKICHUS O
CBOMCTBAX YUCEI, ONMPOBEPraTh HEBEPHBIC YTBEPKACHUS C
MOMOUIbIO KOHTPIPUMEPOB.

KoHncTpyupoBaTth MaTeMaTH4eCKHe NMPeAI0KEeHHS C
MIOMOIIIBIO CBSI30K «H», KHUIN», ECIIH. .., TO...». PemiaTs
TEKCTOBBIE 3a/1a4M, BKJIIOYAIOIINE OHATUS JEIUMOCTH,
apu(pMETUYECKUM CIOCOOOM, HCMOJIB30BATh Iepedop

BCEX BO3MOYKHBIX BapUAHTOB.

MopenupoBaTh X0/ pelIeHus 3aJa491 ¢ TTIOMOIIbIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoanTh, pa3déuparb, OLEHNBATH PA3JIMYHbIC PELICHMUS,
3aIliCU PEIIEHUI TEeKCTOBBIX 33/1a4.

Kpurnuecku oneHMBaTh MOJYYEHHBIN pE3yJIbTAT, HAXOAUTH
OLIMOKH, OCYLIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET Ha
COOTBETCTBHE YCIOBUIO
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Harnsgnaas reomerpus.
[IpsiMbI€ HA IUIOCKOCTH

[TeprieHIUKYISIPHBIC
psIMBIE.
[TapannensHbie
psIMBIE.
Paccrosinne mexny

Pacno3HaBaTh Ha yepTekax, pUCYHKax CIlydad B3aUMHOIO
PacroIOKEHUS IBYX MPSIMBIX.

N3006paxaTh ¢ NOMOIIBLIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOMW U KJIETUaTOM Oymare JBe MepeceKaronmecs
npsiMbIe, JIBE MapajliebHbIe MPSMbIE, CTPOUTH MPIMYIO,

JIByMSI TOYKaMH, OT
TOYKH JI0 IPSIMOW,
JUTMHA Mapuipyra Ha
KBaJpPaTHOM CETKE

MEPICHIUKYJIIPHYIO TaHHOM.

IIpuBoauTH NpUMeEPHI NapaLICTLHOCTU U
MEePIICHIUKYJIIPHOCTU MPSAMBIX B IPOCTPAHCTBE.
Pacno3naBaTth B MHOTOYTOJIbHUKAX

MEPIICHIUKYJISIPHBIC U TapasUIeNIbHbIE CTOPOHBI.

HN3o0paxats MHOTOYTOJIbHUKHU c MapaJJICITbHBIMU,
MEePIECHIUKYJIIPHBIMA CTOPOHAMU.

Haxoautsb pacctosiHue MeXAy IByMs TOUKAMH, OT TOYKH 10
MPAMOM, JUIMHY IIyTH HA KBaJAPATHOM CETKE, B TOM YHUCJIIE
UCIIOJIB3YS U(POBBIE PECYPCHI
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pobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO JIpoOH,
COKpaIleHHe
npobeit. CpaBHeHUE
U YIIOPSA0YHNBAaHAC
JpOOeid.
Jecsatuunsie qpoou
U MeTpHUUYecKas
CUCTEMA MED.
Apupmernueckue
JICUCTBUS C
O0OBIKHOBEHHBIMHU

U JECATHYHBIMH
JTPOOSIMHU.
OTHOI1LIEHKE.

CpaBHMBATBL M YNOPAJA0YMBATH JIpOoOH, BHIOMPATH CIOCOD
CpaBHEHUS APOOEH.

IIpeacraBiasiTh AeCATUUHBIE APOOU B BUAE OOBIKHOBEHHBIX
npo6eil 1 OOBIKHOBEHHBIE B BUJE JECATHUYHBIX, HCIOJb30BATh
IKBHBAJIEHTHbIE NPeACTABJEHUs POOHBIX YHCEI MPU UX
CpPaBHEHUH, IPU BHIYUCIICHUSIX.

Hcnoan3oBath 1ecaTHUHBIE IPOOH MPU TPeOOpa30BaHUU
BEJIMYMH B METPUYECKOU cCHCTEME Mep. BBINOJIHATH
apuMeTHYeCcKHe JeiicTBUA C OOBIKHOBEHHBIMU U
JNECATUYHBIMU IpOOSIMU. BHIYHCAATH 3HAUCHUS

BBIPXEHUI, COIepKaIUX OOBIKHOBEHHBIE U IECATUYHbBIC
JIpo0u, BBIMOJHATH ITpeoOpa3zoBanus 1po0el, BLIOMPATh
Croco0, NpUMeHsITh CBOIiCTBA aprU(METHUCCKUX JICHCTBUMA

JUTS. palliOHAIA3aIMY BEIYUCIICHUM.

CocTaBJisaThb OTHOIICHUS U nponopuunn, HaX0AUTH

41



denepanpHas padbouas mporpamma | Matematuka. 5—9 kmaccol (6a30BbIi YPOBEHB)

JleneHue B JaHHOM
OTHOIIICHUH.
Macmra0,
MIPOIIOPIIHUSL.
[TonsTue

MIPOIICHTA.
Brruncienue
MPOIICHTa OT
BCIIUYHUHBI U
BCJIMYUHBI I10 €€
MIPOIICHTY.

Penienne TeKCTOBBIX
3a7a4, CojiepKaIux
JIpOOU ¥ IPOLEHTHI.
IIpakTrueckas
pabota «OTHOIIICHHE
JUTUHBI OKPY>KHOCTH
K €€ IUaMETPY»

OTHOIIICHUE BEJINYHH, JCIUTh BEIMUYNHY B JAHHOM
OTHOUIEHUH.

HaxoanTh 3KCnepUMEHTATbHBIM MYT€M OTHOIICHHUE JTUHBI
OKPYXHOCTH K €€ IUAMETPY.

HNutepnpernpoBarh MacTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTh MacITab IJIaHa, KAPThl U BEIYUCIIATH PACCTOSHUS,
UCIOJB3Yya MacTad. O0bACHATH, UTO TAKOE MPOIIEHT,
yHOTPeOJIATH 00OPOTHI PEUYH CO CIIOBOM ITPOILICHTY.
BoipakaTh NpoueHThI B Ipo0sSX U ApoOH B MPOIEHTAX,
OTHOIIICHHUE IBYX BEJIUYHH B TPOICHTAX.

BbI4uCJIATH MPOIIEHT OT YKCIIA U YUCIIO 110 €r0 MPOIICHTY.
OKpyrisiTh ApoOH U MPOIEHTHI, HAXOUTH TPUOTUKECHUS
YHCEJL.

PemaTp 3aaum Ha 4acTH, IPOLICHTHI, MPOTIOPIIUU, HA
HaxOXJeHue ApoOH (MPOIICHTA) OT BEIMUYUHBI U BEJTMUUHBI

1o ee ApoOu (TIporeHTy), Apodu (MPOoIeHTa), KOTOPHIH
COCTABJISIET O[HA BEJIMYMHA OT JAPYTOH.

IIpuBoauTH, pa30UPaTh, OLEHUBATDH PA3INYHBIC PEIICHUS,
3aIKMCH PEIICHUH TEKCTOBBIX 3a/1a4.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
HHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIC, ONIPEIESTATh
HanOOoJIbIIIee ¥ HAMMEHBITIEE U3 TIPEICTABIICHHBIX IAaHHBIX
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HaI‘JISII[Haﬂ reoMCeTpu.

OceBasi cUMMETpUS.

Pacno3naBaTh Ha yepTekKax U U300pAKEHUAX, H300paKATh

Cummerpus LlenTpansHas OT PYKH, CTPOMTh C OMOIIBIO HHCTPYMEHTOB (PUTYDPY
CUMMETPHSI. (OTpe30K, JTOMaHYIO, TPEYrOIbHHUK, IPAMOYTOJILHUK,
ITocTpoenue OKPY>KHOCTb), CAMMETPUYHYIO JJaHHOI OTHOCHTENILHO
CUMMCTPHUYIHBIX MPSIMOM, TOUKH.
buryp. HaxoauTsb npuMepbl CHMMETPHH B OKPY/KAOLIEM MHUPE.
IIpakTrueckas

j MoaeaupoBaTh 13 OymMaru Ase GUIyphl, CAMMETPUYHBIE
T .
p?) oTa OTHOCHUTEILHO MPSMOif; KOHCTPYMPOBAThH FeOMETPHUYECKUE
«OceBas .
KOH(UI'ypaIMy, HCIIONb3Ys CBOMCTBO CHMMETPHH, B TOM
CUMMETPHUSI».
YHCIIE C TIOMOIIBIO HU(POBBIX PECYPCOB.
Cummerpust B .
HMcei1e10BaTh CBOIMCTBA M3YYEHHBIX (DUIYD, CBA3aHHBIE
IPOCTPAHCTBE

C CUMMETpPHEH, UCTIOJIB3Ys SKCIIEPUMEHT, HaOJIIOICHUE,
MOJEIIUPOBAHUE.

O00CHOBBIBATD, ONPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPKIEHUSI O CHMMETPUH HUTYP
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Bripaxenus ¢ OykBamu

[Ipumenenue

OYKB JIJIs1 3alTUCH
MaTEeMaTHYECKHUX

BBIPAKCHUN H

Hcnoab3oBaTh OyKBBI 1151 0003HAUEHUS YHUCEIT, IPU 3aIIUCH
MaTEMaTUYECKUX YTBEP KIIEHUH, COCTaBIISITh OYKBEHHbBIE
BBIPAKEHUS 110 YCIOBHIO 33Ja4u.

HccnenoBarh HECIIOXKHBIE YHUCIOBBIE 3aKOHOMEPHOCTH,

IIPEIOKEHNM. MCIIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.
bykBeHHbIC BbI1uucjasaTh 4uCioBOE 3HaUYeHNE OYKBEHHOTO BBIPAKEHUS
BBIPAKCHIA 1 IIpY 3aJ]aHHBIX 3HAYEHUAX OYKB.
YHCJIOBBIE

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
IIOZICTAHOBKH.
5 MPAMOYTOJIbHUKA, KBaAPaTa; JJIMHBI OKPYKHOCTH, TUIOIIAAN

KBEHHBIE
M KpYyTa; BBIIOJHATH BBIYHCJIEHHUS 110 3TUM (hopMyJiaM.

PaBEHCTBA,

CocraBasth (popMy.ibl, BEIPAKAIOLIINE 3aBUCUMOCTH MEXKIY
HaxO0XJICHUE

BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSHUE; 1I€HA,
HEU3BECTHOIO

KOJIMYECTBO, CTOUMOCTbh; IPOU3BOAUTEIBHOCTh, BpEMsl, 00bEM
KOMIIOHEHTA.

pabOThI; BBIMOJIHATH BEIYUCICHHUS 110 3TUM (POPMYJIaM.
dopMyisl

HaxoauTh HEM3BECTHBIN KOMIIOHEHT apu(PMETHIECKOTo
JeNUCTBUS
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Harnsinnast reometpus.
durypsl Ha MIOCKOCTH

14

YeThIpexyTroJIbHUK,
MIPUMEPHI
YETHIPEXYTOJIbHUKOB.
[IpAMOYTOJIBHUK,
KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JUaroHa’liei.
N3mepenue yrios.
Bungsr
TPEYTOJIBbHUKOB.
ITepumerp
MHOTOYTOJIbHUKA.
[Tnomans Gpurypsl.
DopMyJbl
NepuMeTpa u
MJI0IAINA
MPSIMOYTOJIbHUKA.
[Tpubnmxennoe
U3MEPEHUE
riomaau guryp.
[IpakTrueckas

MN300pakaTh HAa HEJTMHOBAHHOM M KJeT4aTou Oymare ¢
MCIIOJIb30BaHUEM YEPTEHKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOMCTBAMMU:

C MapaJUICITbHBIMU, IEPIICHANKYJIAPHBIMU, PABHBIMU
CTOpPOHAMHU, MPSMBIMH YTIIaMU | JIp., PAaBHOOEAPEHHBIN
TPEYTOJIbHHUK.

IIpensarats u 00Cy:KIaTh CIIOCO0bI, AJTOPUTMbI
IIOCTPOCHMUS.

HUccaenoBath, HCTIONIB3YS HKCIIEPUMEHT, HAOJIO/ICHHE,
MOJIEJIMPOBaHUE, CBOMCTBA IIPSIMOYTOJIbHUKA, KBaJApaTa,
pa30uBaTh Ha TPEYTOJILHUKH.

O00CHOBBIBATH, ONPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPKACHUS O MPSIMOYTOJIbBHUKE, KBAJpaTe, PAaCIO3HABATH
BEPHBIC U HEBEPHBIE YTBEPKICHHUS.

HN3mepsATH U CTPOUTH C TIOMOLIBIO TPAHCTIOPTHUPA YTIIBI, B
TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbI;
pacno3HaBaThb OCTpPbIE, IPSMBIE, TYIIbIE, Pa3BEPHYTHIC
yriibl. Pacno3HaBaTh, n300paskaTb OCTPOYTOJIbHBIN,
MPSAMOYTOJIbHBIN, TYIIOYTOJIbHBINA, PABHOOEIPEHHBIMH,
PABHOCTOPOHHUM TPEYTOJIBHUKH.

Bouruuciaartsb MNEPpUMETP MHOT'OYTI'OJIbHHUKA, IJIOIIadb
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pabota «ILnomans
Kpyra

MHOTOYTOJIbHUKA pa30MEeHNEM Ha MPSMOYTOJIbHUKHU, Ha
paBHbI€ (PUTYPBI, UCIIOIB30BATh METPUUECKUE €TUHULIBI
W3MEPEHUS JJIMHBI U TUIOLIAIH.

HUcnoab3oBaTh NpUOJINKEHHOE H3MEPEHe IJINH

Y TIJIOIIA/ICH Ha KJIeT4aTou Oymare, mpuOImKEeHHOE
M3MEPEHUE JUTMHBI OKPYKHOCTH, TIJIOMIAIN Kpyra
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[lomoxurenpHbIe

N OTPHULATCIIbHBIC YN CJId

40

Llenpre yucna.
Monaynb uucna,
reoMeTpuIecKas
MHTEPIpPETALNS
MOyssl. UuciaoBbIe
MIPOMEKYTKH.
ITonoxurenbHbIE

U OTpUIIATEIbHBIE
yucna. CpaBHEHHUE
MTOJI0KUTEIIbHBIX

1 OTPULIATEIBHBIX
quCell.
Apudmernueckue
JICUCTBUS C
MOJIOKUTEJIbHBIMU
U OTpUIATEIbLHBIMU
YUCIIaMH.

Penienue TeKCTOBBIX
3aga4

IIpuBoaUTH NPUMePBI UCIIOJIH30BaHUS B PEAIbHON KU3HU
MOJIOKUTENBHBIX U OTpUIIATENbHBIX uncels. U300paxkaTh
1eJIbIe YUCIIa, TTOJIOKUTENbHBIE U OTPULIATEIbHBIC YUCIa
TOYKaMU Ha YMCIIOBOM MPSIMOM, HCMOJIb30BATh YHCIOBYIO
npsaMyto i cpaBHeHus uncen. [lpumensiTh npaBuiia
CpaBHEHUS, yHOPSA0YUBATH 1IEJIbIC YMCIIa; HAXOAUTh
MOJYJIb YHCIIA.

®opMyJIHPOBATH NPABUJIA BEIYUCIICHUS C
IIOJIOKUTENBHBIMA U OTPULIATEIIbHBIMU YHCIAMU, HAXOAHUTh
3HAYEeHMs YUCIIOBBIX BBIPAKEHUN, COAEPKANX JECHCTBUSA C
IIOJIOKUTEBHBIMUA U OTPULIATEIbHBIMU YHCIIAMHU.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS IS
npeoOpa3oBaHUsi CYMM U IIPOU3BEICHUI
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[IpencraBneHne JaHHBIX

[IpssmoyrosbHas
cUCTEeMa KOOpJIUHAT
Ha IJIOCKOCTH.
Koopaunatel TOUkn
Ha MJIOCKOCTH,
abciucca u
OpJIMHATA.
Cronbuatsie u
KPYTOBBIE
JarpaMMel.
IIpakTrnueckas
pabora
«ITocTpoeHnue
Jarpamm.
Pemenne TekCTOBBIX
3a/1a4, CoAepKAIINX
JTaHHBIE,
MpeCTaBJICHHbIC B
TaOJIMIIAX ¥ HA
JarpaMmmax

OO0BSACHATH U WJUTKCTPUPOBATH MOHATHE MTPSIMOYTOJIBHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOMN MIIOCKOCTH
TOYKHU U QUTYPHI 110 3aJJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPJMHATBI TOUYEK.

Yurath cTOIOYATHIE U KPYTOBBIE JUATPAMMBI;
MHTEPNPETHPOBATH JaHHbIC; CTPOUTH CTOJIOYATHIE
JMarpaMMal.

Hcnoab3oBats HMHPOPMALMIO, IIPEIACTABICHHYIO B
TabnuIax, Ha AMarpaMmMmax Juisi pelieHust TEKCTOBBIX 3a71a4 U
3a7a4 U3 pEATbHOMN KU3HU
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Harnsinnast reometpus.
durypsl B IpOCTPAHCTBE

[IpssMOyTOJIBHBIN
napajuieienunen,
Ky0, mpu3ma,
nupamua,
KOHYC, [IUJIUH/ID,
map u cdepa.
N3o6paxkenue

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONMCHIBATH
nUpaMuy, IpU3My, HAIUHIP, KOHYC, 11ap, H300pakaTh X
OT PyKH, MOAEJIMPOBATH U3 OyMaru, TIaCTUIINHA, TIPOBOJIOKH
U J1p.

HUMCIOIIHNX (I)OpMI)I Ha3BaHHBIX TCII.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIIMHA, PeOpO, TPaHb,

I[IpuBoguTh mNpuUMeEpPbl OO0BEKTOB OKPYKAIOIIETO MHPA,
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOT'OTPaHHHUKOB,
IUJIMHAPA U KOHYCA.
[Ipaktrueckas padora
«Co3pganue mozaenei
MIPOCTPAHCTBEHHBIX
buryp».

IToustue oobeEMa;
CIMHUIIBI U3MEPCHHUS
obbema. O0beM

OCHOBaHUE, BBICOTA, PAINyC U AUAMETP, pa3BEepTKa.
N3yuaTh, UCIIONB3Ys IKCIIEPUMEHT, HAOJI0ICHUE, U3MEPEHHUE,
MOJICTTUPOBAHHUE, B TOM UHCJIE KOMITBIOTEPHOE, U OMUCHIBATH
CBOIICTBA Ha3BaHHBIX TEJI, BHISABJISITH CXOJACTBA M Pa3IHYHSL:
MEXIy TUPAMUION U TPU3MON; MEKIY UITUHIPOM, KOHYCOM
U IIapOM.

Pacno3naBath pa3BepTKu Napajiesenunena, Kyoa, mpusMbl,
nupamMuzibl, KOHyca, HNWIMHAPA; KOHCTPYMPOBATh JaHHbBIC
TeJa U3 pa3BepTOK, CO3aBaTh UX MOJICIH.

Co3naBaTh MoOjeJM TPOCTPAHCTBEHHBIX ¢GuUryp (u3 Oymarw,
MPOBOJIOKH, TUTACTHJIMHA U JP.)

N3mepsiTh HA MOAEJISIX: IJTUHBI peOep MHOTOTPAaHHUKOB,

MPSMOYTOJLHOTO
napajyieNenunena, ANaMCTDp Iapa.
Ky0Oa, popMyIIbI BoiBoauth (popmyJry o0bemMa MPSIMOYTOIBLHOTO
o0beMa napasuiesIenunesa.
BoruuciasaTs no gpopmysiaM: 00beM MPSIMOYTOITHHOTO
napasuiesienunesaa, Kyoa; ucroiab30BaTh €AUHUIIBI U3MEPEHUS
o0beMa; BBIYUCIATH 00BEMBI TEJI, COCTABJIICHHBIX U3 KyOOB,
napasuiesIeUIe/I0B; peliaTh 3aa44 ¢ peajibHbIMU JIAaHHBIMU
[loBropenue, 0bobuIeHkE, 20 [ToBTOpeHHE BbI4UCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEPIKAITUX

CHUCTCMAaTHU3al A

OCHOBHBIX ITOHATHUU
Y METOJIOB KypCOB 3
u 6 KJIACCOB,
00001IeHNE

HaTypaJbHBIC, IIEJIbIC, TTOJOKUTEIBHBIC U OTPUIIATCIHHBIC
qucIia, OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH, BHIMOTHITH
peoOpa3oBaHUsI YUCEIT U BBIPAYKESHUM.

Boi0upaTth cnocod cpaBHEHUS YUCEN, BBIYUCICHU,
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U CUCTEMATHU3AIUA
3HAHUU

NPUMEHSITh CBOMCTBA apu(METHUCCKUX JEHCTBUN IS
palrOHaIM3aliy BBIYUCICHUN.

Pemats 3agaum U3 peaibHOW KWU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 33/1a4 U3 IPYTHUX
MPEIMETOB.

Pemiats 3agaum  pasHbIMH  CHOCO0AMH, CPABHHUBATD,
BbIOMPATH CNIOCOOBI PEIICHUA 3a/Ia4H.

OcymecTBJIATh CAMOKOHTPOJIb BBITIOTHSAEMBIX JEHCTBUI U
CaMOIIPOBEPKY PE3YyJIbTaTa BHIYUCICHUN

OBLIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

170
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIIMCKA

Anre0pa SBISETCS OJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO 00IIero 00pa3oBaHMs:
OHa o0OecreunBacT U3YYCHUE JPYTUX JUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK H
TYMaHHTAPHOTO ITUKIIOB, €€ OCBOSHNE HEOOXOIMMO JIJIS TIPOIOJDKEHUS 00pa30BaHus U B
NOBCEAHEBHON Xu3HMU. Pa3zButHe y oOydamomuxcs HAy4YHBIX TNPEICTAaBICHUH O
MIPOUCXOXKJICHUA W CYIIHOCTH aireOpandeckux aOCTpakiui, CIoco0e OTpaKCHUS
MaTEMaTUYeCKOM HAyKOW SBIECHUHW W TPOILIECCOB B MPUPOJIE U OOIIECTBE, POJIU
MaTEMaTHYECKOTO MOJICTMPOBAHUS B HAYYHOM IO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET
(GbOopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOAUMBIX JIJIsi
ajanTalud B COBpeMEHHOM IudpoBoM obmiectBe. M3ydueHue anreOpbl oOecrieunBacT
pa3BUTHE yMEHUs HaOI0/aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (OpMYIHpOBaTh yTBepxkaeHUsi. OcBoeHHE Kypca anreOpsl
o0OecreurnBaeT Pa3BUTHUE JIOTHYECKOTO MBIIUICHUS OOYYalOUUXCs: OHU HCHOJB3YIOT
JNEAYKTUBHBIE W WHAYKTHUBHBIC pACCYXACHHUSA, OOOOIIEHHEe W KOHKPETU3AIHUIO,
abctparupoBanue 1 aHajoruto. O0yuenue anredpe npeanoiaracT 3HaYUTENbHBIA 00beM
CaMOCTOSITEIIEHON JIEATEIIbHOCTH OOYYaIOIINUXCs, MIOATOMY CaMOCTOSTEIBLHOE PEIICHHE
3a/1a4 SBIISETCA peann3aluei AesiTeIbHOCTHOTO MIPUHITUIIA O0yUEHHUS.

B cTpykType mporpamMmbl yueOHOTO Kypca «AnreOpa» s OCHOBHOTO OOIIETO
00pa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METONNYECKUE JIMHHUH:
«Ywucma u BEIYUCICHUN, «ANTeOpandecKre BRIPOKCHH», «Y paBHCHUS 1 HEPABCHCTBAY,
«Dynkuun». Kaxnas u3 3TuX coaepKaTeabHO-METOAUYECKUX JIMHUM pa3BUBACTCS Ha
MPOTSDKCHUH TPEX JIET M3yUeHUs Kypca, B3aMMOJICHCTBYS C APYTUMH €T0 JUHUSAMH. B
X0JIe U3YYCHHUS YUECOHOTo Kypca OOYyYaroIIMMCS TPHUXOJUTCS JIOTUYECKH PacCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM S3bIK. B CBS3M ¢ 3TUM B TIPOrpaMmy
y4eOHOT0 Kypca « AnreOpay BKIIFOUCHBI HEKOTOPBIC OCHOBBI JIOTHKH, IPEICTAaBICHHBIC BO
BCEX OCHOBHBIX pa3fellax MaTeMaTUYeCKOro O0Opa30oBaHUSI W CIOCOOCTBYIOIIHE
OBJIAJICHAIO OOYYalONMMHUCS OCHOB YHHBEPCAJIBHOTO MAaTEMaTHYECKOTO  S3bIKA.
CopeprkaTenbHOW U CTPYKTYPHOM OCOOCHHOCTHIO YUEOHOTO Kypca « Anredpay sBIseTcs
€r0 UHTETPUPOBAHHBIA XapaKTep.
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Conepxanue nuHuU «Hucna v BBIYUCICHUS) CIY>KUT OCHOBOM MJisl JaibHEHIIero
W3YYCHUSI MATEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIUXCS JIOTUYECKOTO
MBIIJICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS  ANTOPUTMAMHU, a TaKKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JUIsi TTOBCEAHEBHOM >KU3HH.
Pa3BuTHe MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS CBS3aHO C
palMOHANBHBIMUA M UPPALMOHATIBHBIMHU YHUCIaMH, (OPMUPOBAHUEM MPEJICTABICHUNA O
JNEeUCTBUTEIHLHOM YKCIIC. 3aBEPIICHUE OCBOCHUS YUCIOBOM TMHUU OTHECEHO K CPEHEMY
00111eMy 00pa30BaHMIO.

ConepxaHue ABYX alreOpandecKuX JIMHUA — «AJTeOpanvecKue BBIPAXKEHUS» U
«YpaBHEHHMsI W HEpPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Y OO0YyYarOIMIUXCs
MaTeMaTUYECKOro arrmnapara, HeoOX0AUMOTO JJIs PEIICHUS 3a]1a4 MaTEMATUKHU, CMEXKHBIX
NPEIMETOB M TMPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOTO 00IIEro
0o0pa3oBaHusl y4eOHBIM MaTepHuall TPYNIUPYETCS BOKPYT PAllMOHAIBHBIX BBIPAXKEHUHU.
Anrebpa JEMOHCTPUPYET 3HAYEHHE MaTeMaTUKH KakK s3bIKa ISl [OCTPOCHUS
MaTeMaTUYECKUX MOJIEJIEH, OMMMCAaHU IMPOLECCOB U SIBJIECHUN peanbHOro Mupa. B 3amaun
00yueHust anredpe BXOASIT TaKKe JadbHEeWIlee pa3BUTHE AITOPUTMUYECKOTO MBITTUICHHUS,
HEO0OXOJAMMOro, B YacCTHOCTH, JJII OCBOCHHUS Kypca HUH(POPMATUKH, W OBJIAJICHUE
HaBbIKAMU JIEAYKTUBHBIX paccyxacHui. IIpeoOpazoBaHue CHUMBOIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOpAXKEHUsI, CIIOCOOHOCTEN K MATEMAaTHYECKOMY TBOPUYECTRBY.

Conepxanve (GyHKIIMOHATBHO-TpapUUECKOW JIMHUU HAlEJIeHO Ha TOJIyYeHHUe
o0yJaromMMuCcs 3HAHUN O (QYHKIHMAX KaK Ba)KHEUIIICH MaTeMaTHYSCKOW MOJENIH IS
OMUCAaHUSI U HCCIENOBaHMUS Pa3sHOOOPA3HBIX IPOIIECCOB M SIBJICHUW B TMPUPOJE U
obmectBe. M3ydyeHne marepuana COCOOCTBYET Pa3BUTHIO Y OOYYArOIIUXCS YMEHUS
WCIIOJIb30BaTh Pa3/IMUHbIE BHIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKHU — CIIOBECHBIE,
CHUMBOJIMUECKHUE, rpaduueckue, BHOCUT BKJIaJl B (POpMUPOBAHUE TIPEACTABICHUM O POIH
MaTEMaTHUKH B Pa3BUTUHU ITUBWIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY TuiaHy B 7—9 Kilaccax u3ydaercsi yueOHbIH Kypce «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3lienbl coaepkanus: «Yucina  u
BBIYUCIICHUS», «AJreOpandeckue BBIPOKCHUS», «YPaBHEHUS W HEPABEHCTBay,
«DOyHKIIUW.

OO0miee 4YHCIO YacOB, PEKOMEHJIOBAHHBIX [IJI1 H3y4YeHHs Yy4eOHOro Kypca
«Anrebpay», — 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Heneno), B 8 kimacce — 102
yaca (3 Jaca B Hefiento), B 9 kimacce — 102 gaca (3 yaca B HEJIEIIO).

COJEPXXAHUE OBYUYEHUA
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7 KIIACC Yuciia u BbIYMCICHUS

JlpoOu 0OOBIKHOBEHHBIE U IECATUYHBIE, IEPEXO0]T OT OJHON (POPMBI 3aIUCH IPodeil K
npyroii. IloHsiTHe palMOHANBFHOTO 4YHUCHA, 3alUCh, CPAaBHEHHE, YIOPSAOYMBAHUE
palMoHaNbHBIX uKced. ApupMeTHUYecKHe ACUCTBUA C PAlMOHATBHBIMU YHCIAMHU.
Pemenune 3amay u3 peasibHON MTPAKTUKK HA YaCTH, HA APOOH.

Crenenb C HaTypaJlbHbIM T[OKa3aTejeM: OIpejelieHue, Mpeodpa3oBaHue
BBIPQXCHUI HA OCHOBE OMPECNICHHUS, 3amuch OonblIuX unced. [IpoleHThI, 3amuch
MPOLIEHTOB B BHUJE ApoOM W ApoOU B BUJIEC MPOLEHTOB. TpuU OCHOBHBIE 33Jaud Ha
IPOLEHTHI, PEUICHHE 3a/1a4 U3 PEeaTbHON MPAKTHKH.

[IpuMeHeHre MPU3HAKOB ACIUMOCTH, Pa3l0KEHHWE HAa MHOXUTEIM HATypalbHBIX
YHUCel.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHas MPONOPLHOHAIBHOCTH.

AaredpanvyecKue BbIPAKECHUSA
IlepemeHHBIE, YKMCIIOBOE 3HAYEHHUE BBIPAKEHUS C MEpeMEeHHOU. JlomycTtumbie

3Ha4YEHMsI INepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH MEXIY BEJIMYMHAMU B BHUJC
dopmynbl. Beruucnenuss mo ¢opmynam. I[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUM,
TOKJIECTBEHHO PAaBHbIE BBIPAXKECHUS, IPaBUiIa MpeoOpa3oBaHUs CYMM M NPOU3BEIACHUI,
paBuiia paCKpbITUS CKOOOK U MPUBEICHUS MMOJOOHBIX CJIaraéMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl M MHoOrowieHbl. CteneHb MHorowieHa. CJoKeHue, BBIYUTAHUE,
YMHOKEHHE MHOTO4JIEHOB. POPMYJIBI COKPAILLIEHHOTO YMHOXEHUS: KBaApaT CYMMbl U
kBajapaTr pasHoctu. dopmyna pa3sHoCcTM KBaapaToB. Pas3nokeHHe MHOTOUYIEHOB Ha

MHOXXHTCIIN.

YpaBHeHMs U HEPABEHCTBA
VYpaBHeHUEe, KOpPEeHb YpaBHEHHMs, TMpaBuUja NpeoOpa3oBaHUs  ypaBHEHUS,

PaBHOCWIBHOCTb YPaBHEHUH.

JIuHelHOE ypaBHEHHE C OTHOW MTEPEMEHHOM, YNCIIO KOPHEN JINHEWHOTO YPABHEHUS,
pelieHre JIMHEWHbIX ypaBHEHMM. CocCTaBi€eHUME ypaBHEHUN [0 YCIOBHIO 33Jlayu.
Pemenune TekCTOBBIX 3a1a4 € MIOMOIIBIO YPABHEHUH.

JIuneitHoe ypaBHEHHE C JABYMs IMEepeMEHHbIMU M ero rpadux. Cucrema aByxX
JMHENHBIX YpaBHEHUH C ABYMsI IepeMEHHBIMU. Perienue cucteM ypaBHEHUM CIOCOOOM

IIOACTAaHOBKHM. HpI/IMepBI PCUICHHUA TCKCTOBLIX 3a1a4 C IOMOIIBIO CUCTEM ypaBHeHHﬁ.

DyHKIMHA
Koopaunara Touku Ha ipssMon. YucoBble MpOMeEKyTKU. PaccTosiaue mexay aByms

TOYKaMHU KOOPJMHATHOU IPSIMOM.
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[IpsimoyrosibHast cuctema koopauHat, ocu Ox u Oy. AbGcuucca U oOpAUHATa TOUYKU
Ha KoopAauHATHOW miuockoctu. [Ipumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonsarue ¢pynkuuu. ['padux dynkuuu. CoiicTBa
byukiui. Jluneitnas dyukusa, ee rpaduk. ['paduk ynkuum y = |x|. I'padudeckoe

pelIeHNEe JTMHEUHBIX YPABHEHUNA U CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC Yucja 1 BbIYHCICHUAA
KBaapatHbiii kopeHb u3 uncia. [loHaTre 00 uppannoHaabHOM uncie. JlecsTHaHbIe

NPUOIMKEHUST HMppaAIMOHAIBHBIX uuced. CBoWCTBAa apu(METHUYECKUX KBaJPATHBIX
KOpHEH U UX IPUMEHEHHE K MPeoOpPa30BaAHMIO YHUCIOBBIX BBIPAKCHUN M BEIYUCICHUSIM.
JlencTBUTENBHBIC YUCIIA.

CrerneHb C LeNbIM MOKA3aTeneM M €€ cBoucTBAa. CTaHIapTHas 3aluCh YHCIA.
AJuiredOpanvecKue BbIPaKEHUA

KBaapatHbIit TpexwieH, pa3ioKeHUe KBAAPATHOTO TPEXWICHA HA MHOKHUTEITH.
AnrebOpandeckas Apodbs. OCHOBHOE CBOMCTBO airedpandeckoit qpodu. CroxeHnue,

BEIYMTAHKE, YMHOKEHHUE, IeJICHUE alreOpandeckux apobeid. ParimoHanbHbIC BRIpaKEHUS
U UX npeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA
KBagpatnoe ypaBHeHue, popMmysna KOpHEW KBaJpaTHOrO YypaBHEHHUs. Teopema

Buera. Pemienue ypaBHeHUN, CBOISAIINXCS K JIMHEMHBIM M KBaApaTHbIM. [Ipocrenimme
JTpOOHO-pallMOHAIbHBIE YPABHEHHUSI.

I'paduueckas unTeprperanus ypaBHEHUM ¢ JByMs EPEMEHHBIMU U CUCTEM
JIMHENHBIX YPABHEHUH C IBYMS ITIEPEMEHHBIMU. [[puMepsI pelieHus CucTeM
HEJIMHEMHBIX YPABHEHUU C IByMS [IEPEMEHHBIMU.

Petienre TeKCTOBBIX 3a7a4 anreOpandecKuM CriocoOoM.

UucnoBele HEpABEHCTBA M HMX CBOWCTBA. HepaBeHCTBO C OJHOM IEPEMEHHOM.
PaBHOCHUNBHOCTD HEpaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OAHON nepeMeHHOU. CruCcTeMbl

JIMHEVHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DyHKIMHA

[Tonsitne dyukmuu. OO6IaCcTh OmMpenesieHuss U MHOXKECTBO 3HAUCHUM (PYHKIUH.
CrniocoOsbI 3aanust QyHKIMIA.

I'padux pynkmuu. Urenue cBoiicTB PyHkiuu mo ee rpaduky. [Ipumepst rpaduxos
GYHKIIHNA, OTPaXKAIOMIUX PEaTbHBIC TPOIECCHI.
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@DYHKIMHU, ONUCHIBAIOLIME MPSIMYIO U O0OpaTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH,

12 = S .

ux rpaduxu. OyHkium y — X% V = X,y =Vx, V=|x|. 'paduueckoe perieHre ypaBHEHUH
Y CHCTEM YPAaBHEHUM.

9 KJJACC Yncaa 1 BbIYMCICHUS

PanmonanpeHble ynciia, MppallMOHANIbHbBIE YNCa, KOHEYHbIE U OECKOHEUHBIE
JEeCATUYHBIE IpoOH. MHOXKECTBO 1€HCTBUTENBHBIX YUCE, IEHCTBUTENbHBIE YHCTIA KaK
OeCKOHEUHbIE JIeCATUYHbIC ApoOu. B3aMHO 0JTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOYECTBOM JICVCTBUTEIIBHBIX YUCEN U KOOPANHATHON MPSMOU.

CpaBHeHHE  JIGHCTBUTENIBHBIX  4YHCEN,  apu(MeTHUYEeCKHue  JIEHCTBUSA  C
JNEUCTBUTEIBHBIMHU YHACIIAMH.

Pa3smepsl OOBEKTOB OKpYXalOWIEro MHpA, JJIUTENBHOCTh MPOLECCOB B
OKpY’KarolleM MUDE.

[TpubnnkeHHOE 3HaY€HHUE BEIMYHUHBI, TOYHOCTh NPUOIMKeHUs. OKPYTJICHHE YHCElL.

[IpukuaKa u OLEHKA PEe3yIbTaTOB BEIYMCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PemieHre ypaBHEeHUI, CBOISIUXCA K TUHEUHBIM.

KBampaTtHoe ypaBHeHue. PemeHue ypaBHEHUHM, CBOJSIIMXCS K KBaJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHHss ypaBHEHUM TPETbEM W YETBEPTOU
CTENEHEN Pa3I0)KEHUEM HA MHOKUTEIH.

Pemenne qpoOHO-parimoHaIbHBIX ypaBHEHHU. PelleHne TEeKCTOBBIX 3aja4
aredpanyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs IEPEMEHHBIMU U €T0 rpaduk. Perienne cucteM IByX TUHEHMHBIX
YPaBHEHUW C JBYMsI II€pEMEHHbIMU. PelieHue cucTteM JBYyX YpPaBHEHHUH, OIOHO U3
KOTOPBIX JINHEMHOE, a Ipyroe — BTOpoii cteneHu. I'paduyueckas uHTEpHpeTalns CUCTEMBI
YPaBHEHUM C ABYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CriocoooM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHENMHBIX HEPAaBEHCTB C OJHOM IepeMeHHo. Pemenune cucrem
JMHENHBIX HEPABEHCTB C OJIHOM mepemMenHoi. KBaaparHeie HepaBeHcTBa. ['paduyeckas

HHTCPHIPCTAlHA HCPABCHCTB U CUCTEM HCPABCHCTB C ABYMS ICPCMCHHBIMU.

DyHKUIMHA
KBanpatnunas ¢yukius, ee rpaduk u cBoiictsa. [lapabosa, KoopAMHATHI BEPIIHHBI

napaboJIbl, 0Ch CAMMETPHH TTapa0OJIbI.
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= kx, y= kx+b,y=§, y=x3y=+x, y=|x|

['paduku QyHKIMIA: Y U

WX CBOMCTBA.

YucjioBbI€e NMOCJIE€I0BATEILHOCTH U nmporpeccun
IlonsiTue YHUCIIOBOM IHOCJICA0BATCIbHOCTH. 33.IlaHI/Ie IMOCJIICAOBAaTCIbHOCTH

peKyppeHTHOM (popMyoit u hopMysol n-ro dieHa.
Apudmernueckas u TeoMmeTpuyeckas mnporpeccuu. Dopmynsl n-To  WiIeHA
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPECCUil, CYMMBbI TIEPBBIX 71 YJICHOB.
N3006paxkeHne 4ieHOB apu(PMEeTUIECKON U T€OMETPUUYECKON MPOrpeccuii TOUKaMu
Ha KOOpPJMHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHIUAIbHBIM pocT. CIOXKHBIC
MPOLICHTBHI.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MIPOTrpaMMbl y4eOHOro Kypca «Amnredpa» K
KOHIy 0OydeHus B 7 kiacce. Yucsia 1 BbIYUCICHUS

BrInonHATh, coueras yCTHbIE U MUCbMEHHBIE IPUEMBI, apU(PMETUYECKHUE TEUCTBUS
C paLlMOHAJILHBIMHU YHCIIAMHU.

HaxoauTh 3HaueHUs] YUCIOBBIX BBIPAKEHUH, IPUMEHSTh Pa3HOOOpa3HbIE CIIOCOObI
Y MPUEMBI BBIYUCIIEHUS 3HAYEHHUI JPOOHBIX BBIPAKEHUMU, COAEPKAIIUX OOBIKHOBEHHBIE
U JIECATUYHBIC APOOH.

IlepexoauTe OT ofHOW QOpMBI 3amuMcu yucen K Apyroid (mpeoOpa3oBbIBaTh
JECATUUHYIO IpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B J€CSTHUHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUIHYIO APOOB).

CpaBHUBATH U YNOPSAIOYUBATH PALIMOHAIIBHBIC YUCIA.

OKpyrJsTh yncna.

BpInonHATE NPUKUAKY W OLIEHKY pEe3yJibTaTa BBIYMCICHHUM, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIPAKEHUW. BBIMOMHATH JEHCTBUA CO CTENEHAMH C HaTypajdbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh TNpU3HAKK JEIMMOCTH, Pa3jI0KEHHE Ha MHOXUTEIM HATypalbHBIX
YHUCEeNl.

Pemiats npakTUKO-OpUEHTUPOBAHHBIC 33]]a4H, CBA3aHHBIEC C OTHOIIICHUEM BEJIUYMH,
MPONOPLUHUOHAIBHOCTBIO BEJIUYUH, IPOLICHTaAMU, UHTEPIIPETUPOBATH
pe3yJbTaThl pelIeHUs 3a7a4 C Y4eTOM OTPaHUYCHHH, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0ObEKTOB.
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AJiredpanyeckue BbIpaKeHUs

Hcnonp3oBath anreOpandeckyio TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
Ipoliecce OCBOEHUS yueOHOT0 MaTepHalia.

Haxonuth 3HaueHuss OYKBEHHBIX BBIP@KEHUW MNpPHU 3aJaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BrInonHAT, Tpeo0pa3oBaHusl LEJIOT0 BBIPAXKEHUS B MHOIOYIEH MPHUBEACHHEM
MOI0OHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT YMHOKEHUE OJHOYJIEHA HA MHOTOYIEH U MHOTOWIEHAa Ha MHOTOYJIEH,
IpPUMEHSTH (POPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymecTBIATh Pa3ioKEHUE MHOTOYJIEHOB HA MHOKUTEIN C IOMOIIBIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXKHTEIS, TPYIIIIMPOBKH ClIaraéMbIX, IPUMEHEHUs (GopMyI1
COKpAIIEHHOTO0 YMHOXKECHHS.

[IpumeHsATh npeoOpa3oBaHKsl MHOTOYJIECHOB JUISI PELICHUS Pa3jIMYHbIX 3a7ad W3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMU TIOKa3aTelsiMH IS

npeoOpa3oBaHUsl BEIpAKCHUN. Y paBHEHUSI M1 HEPABEHCTBA

Pewrars MHENHBIE YpaBHEHUS ¢ OAHON MIEPEMEHHOM, IPUMEHSSI IIPABUJIA TIEPEX0IA
OT MCXOJHOIO YpPaBHEHMsS K DPABHOCUIBHOMY eMmy. lIpoBepsaTh, ABIsSETCA JIM YHUCIIO
KOpPHEM YpPaBHEHHUSI.

[Ipumensaty Tpaduyueckrie METOAbI MPU PEHICHUU JTUHEHHBIX YPaBHEHMM M HUX
CHCTEM.

[TonGupath mpuMepsI ap YUCed, ABISIOUUXCS PELICHUEM JTMHEHHOTO YPaBHEHUS C
JIBYMsI IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTU TpaduK JUHEHMHOrO ypaBHEHUS C JBYMS
NEePEMEHHBIMHU, MOJIB3YSCh TPa(pUKOM, NPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pewars cucTeMbl 1ByX JJMHEUHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpagu4ecKu.

CocTtaBasaTe U pemaTh JMHEMHOE YPABHEHUE UJIN CUCTEMY JIMHEWHBIX YPAaBHEHH 1O
YCIOBHIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1ayu

IIOJTyYEHHBIN PE3YJIbTar.

DyHKIUU

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJAWHATAM, JIyYd, OTPE3KHU, UHTEPBAJIbI, 3aIIMCHIBATh YMUCIIOBBIE IPOMEKYTKH Ha
are0pandecKoM SI3bIKE.
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OTMeyaTh B KOOPJMHATHON TNIOCKOCTH TOYKH T10 33JaHHBIM KOOPAUHATAM, CTPOUTh
rpaduxu nuHeHbIX QyHKuMiA. CTpouTs rpaduk GyHKINUU ¥ = |x|.

OnuceiBaTh ¢ TOMOIIBIO PYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX1Y BEIMUMHAMU:
CKOpPOCTb, BpeMsl, pacCTOSIHHE, LI€Ha, KOJMYECTBO, CTOMMOCTb, MPOM3BOAMTEIBHOCTD,
BpeMsi, 00beM pabOTHI.

Haxonuts 3HaueHue GpyHKIIUM 110 3HAYSHHIO €€ apryMeHTa.
[Torumate rpaduueckmii crmocod TPEACTaBICHUWS U aHauu3a WH)opMaIuy,
U3BJICKaTh U MHTEPIPETHUPOBATh MH(POPMAIIUIO U3 TPAPHUKOB pealbHBIX MPOLECCOB U

3aBUCUMOCTEMN.

[IpeameTHbIE pPE3yJbTAaThl OCBOEHHS MPOrpaMMbl y4eOHOTO Kypca K KOHIY
o0yueHus B 8 kiaacce. UncJia U BbIYUCICHUSA

Hcnonb30BaTh HayaabHbIE MPEICTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX YHUCEII
JUISL CpPaBHEHUS, OKPYIVICHHMS M BBIYMCIECHUN, HM300paXkaTh EWCTBUTENIbHBIE YHCIIA
TOYKaMH Ha KOOPJIUHATHOU MPSIMOM.

[IpumeHsaTh TOHATHE apUPMETHUYECKOrO  KBAJpPaTHOTO KOPHSA, HAaXOJIUTh
KBaJIpaTHbIE KOPHH, UCIONb3ysl MpU HEOOXOAMMOCTH KaJbKYJSATOpP, BBINOJHATD
npeoOpa3oBaHusl BBIPAKEHUM, COJAEPKAIMX KBaJpaTHbIE KOPHM, UCHOJb3Yysl CBOMCTBA
KOpHEH.

Hcnonb3oBath 3anucy OONBIIUX U MAJBIX YHCEN C TOMOIIBIO AECATUUYHBIX ApoOei

u crenenert uncia 10. Anredpanyeckue BbIpaKeHUs

[IpuMeHsTh MOHSITUE CTENEHH C IIEIbIM TTOKa3aTeIeM, BBIIOJIHATh MpeoOpa3oBaHus
BBIPAKECHUH, COAEPKAILINUX CTENECHH C LEJIBIM [TI0KA3aTEIEM.

BBINOMHATE TOXIECTBEHHBIE MPEOOpPA30BaHUS PALMOHAIBHBIX BBIPAKCHUN  Ha
OCHOBE MPaBWJI JACHCTBUIN HAJ MHOTOUJIEHAMH U alre0pandyecKuMu ApoosiMu.

PackiaapiBaTh KBaApATHBIN TPEXWIEH HA MHOKHUTEH.

[IpumensaTy npeoOpa3oBaHMs BBIPAKEHUW ISl pEUICHUS Pa3IUYHBIX 3a7a4 U3

MaTEMAaTUKH, CMCIKHBIX IIPCAMCTOB, U3 peanLHoﬁ IIPAaKTUKH.

YpaBHeHUS U HEPABEHCTBA
Pemare 1nmHENHBIE, KBaJgpaTHbICE YPAaBHECHUS W pPAUUOHAIBHBIE YpaBHEHUS,

CBOJAILIAECS K HUM, CHCTEMBI IByX YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.
IIpoBoauTh mpoOCTENUIIME HUCCIEIOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHWH, B TOM
yuclie ¢ MpUMEHEHUWEeM TIpaduueckux MpeAcTaBlIeHU (yCcTaHaBIMBATh, HWMEET JIH

ypaBHEHUE WM CUCTEMA YPABHEHUM PEILICHHUs], €CTTU UMEET, TO CKOJIbKO, U MPOYEe).
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[lepexoauTh OT c10BECHOU (HOPMYTUPOBKH 33]1a4H K €€ aareOpandeckoi MoJieian ¢
ITOMOIIIBI0 COCTABJICHUSI YPABHEHHSI WIIM CUCTEMbl YPaBHEHUW, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4y IMOJYYEHHBIN pe3yJIbTar.

[IprMeHSATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB [JIi CPABHEHUS, OLECHKH, pPElIaTh
JMHEHHBIC HEPABEHCTBA C OJHOW TIEPEMEHHOW M WX CHCTEMBI, JaBaTh rpadudecKyro

HIITIOCTPAIUIO MHOKCCTBA pCHIGHI/Iﬁ HCPaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKIMHA

[lonnmath W HCMONB30BaTh (YHKIIMOHAJIBHBIE TOHATUS W S3BIK (TEPMHHBI,
CUMBOJINYECKHE O003HAYEHMsI), ONPENENATh 3HAUCHHWE (DPYHKUMU 110 3HAYCHUIO
aprymMeHTa, ONpeNeNsITh CBOMCTBA (QyHKUMM 1O ee rpapuky. CTtpouth Trpaduku
3JIEMEHTapHbIX (PyHKLIMN BUJA:

k
— — 2 — 43 — .f —
= - = X = X = VX, =X o <
Y x’ Y Y 24 y | |, OIIKNCBhIBATh CBOHNCTBA YHMCJIOBOHU (bYHKI_[HI/I

1o ee rpaduky.

[IpeameTHBIC pPE3yNbTaTBl OCBOCHUS MPOTPaMMbI y4eOHOTO Kypca K KOHITY
o0yueHus B 9 KJjacce.

YucJia 1 BIYUCIEHUS

CpaBHMBATH U yHOPSA0UYMBATH pAllMOHAJIBHBIE U UPPALlMOHAIBHBIC YUCTIA.

Breimonuare apudmernueckue ACHCTBUS C palMOHAIBHBIMM YHCIAMH, COYeTas
YCTHBIE W TIMCBMEHHBIE NPHUEMBI, BBINOJHATh BBIYUCIECHHUS C HWPPALUOHAIBHBIMU
qHCIaMH.

Haxonuths 3HaueHMs CTENEHEHW C LEJIBIMU TMOKA3aTEISIMU U KOPHEW, BBIYUCIISITH
3HAYEHHS YUCITIOBBIX BBIPAKCHUM.

OKpyraiaTh  JCHUCTBUTENbHBIE YWCJA, BBIMNOJHATH MPUKUIKY  pe3ysbTara

BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA
PemaTe nuHelHbIE M KBaJpaTHBIC YPABHEHUS, YPABHEHUS, CBOASIIMECS K HUM,

npocTeifire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemrats cucTteMsl ABYyX JUHEWHBIX YPABHEHUW C JBYMsS IEPEMEHHBIMU U CHCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE SABIISETCS JIMHECUHBIM.

PemaTe TeKCTOBBIE 3a/1aun aNreOpandecKuM CIOoCOOOM C MOMOIIbIO COCTaBICHUS

YPaBHCHUA UJIN CUCTCMBI JIBYX ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMU.
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[IpoBoaAMTH MPOCTEHIIINE HUCCIEAOBAHNUS YPABHEHUN M CUCTEM YpPaBHEHHU, B TOM
YuCcjie ¢ TMpUMEHEHHWEM TpaduuecKux MpeACTaBiICHU (yCTaHaBIMBATh, WUMEET JIH
ypaBHEHHE WJIM CUCTEMa YPaBHEHHH PEIICHHS, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

Pemrats nuHelHbIC HEpABEHCTBA, KBa/IpaTHbhIC HEPABEHCTBA, M300paKaTh pPEIICHUE
HEPABEHCTB HA YHUCIIOBOM MPSMOM, 3alUChIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucTembl JIMHEHHBIX HEPABEHCTB, CUCTEMblI HEPABEHCTB, BKIIIOYAIOIINEC
KBaIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHWE CHUCTEMbl HEPABEHCTB Ha YHCIIOBOU
MPSMOi1, 3aMUCHIBATh PEIICHHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IPU PELICHUU PA3JIMYHBIX 3a7a4.

DOyHKIUU

Pacnio3naBate (yHKUMM UW3y4eHHBIX BHUIOB. [loka3piBaTh CXeMaTHYECKU
pacIIONOXKEHNe Ha KOOPAMHATHOM ILIOCKOCTH TpadukoB ¢yHkuuii Buma: Y = kX,

_ =% v=ax2 =x3, y= =
y=kx+b y=_ y=axl+bxt+c y=x y=Nx y=|xl o

OT 3HaYeHUH K03(pPUIMEHTOB, ONUCHIBATh CBOMCTBA (QYHKIUH.

Ctpouth u u300pakaTh CXEMATHYECKH TpapUKA KBaJApPATUUYHBIX (PYHKIUH,
OINMCHIBATh CBOWCTBA KBaIPATUUHBIX (PYHKIUHI MO UX rpaduxam.

Pacno3naBaTh KBagpaTHuHyl0 (QYHKIHIO 1O (opmyse, NPUBOAWTH HPUMEPHI

KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc10BbIe MOCIEI0BATEILHOCTH H IIPOrPecCUH
Pacnio3HaBaTh apuMeTHUECKYyI0 M T€OMETPUYECKYI0 MPOrPECCHM MPHU Pa3HBIX

crioco0ax 3aJjaHus.
BbINONHATH BEIUUCIEHUS C UCIIOJIb30BaHUEM (POPMYIT N-TO WieHa apu(pMeTHIECKOn
Y TEOMETPUYECKOM ITPOTPECCHI, CYMMBI IIEPBBIX N YJICHOB.
N306paxaTh 4iIeHbl NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPJUHATHOMN MIIOCKOCTH.
Pemars 3amaum, CBA3aHHBIE C YMCIOBBIMU IOCJIENOBATENBHOCTIMHU, B TOM YHCIIE

3a/1au U3 peabHOU KU3HU (C UCTIOIH30BAHUEM KaJbKYJISTOPA, IUPPOBBIX TEXHOJIOTUH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HanvenoBanue pasaena  KolHaecTso OCHOBHOE OCHOBHBIE BU/IBI A€ATEIBHOCTH O0yYaIOLIXCs
(Tembl) Kypca 4acoB co/iepKaHue
Yucna v BEIYUCICHHUS. 25 - CucreMaTu3upoOBaTh M 000ralmIaTh 3HAHUSA 00
OHSITHE

ParroHanbHbIC YUCIa OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
PalMOHAIIBHOTO
wena CpaBHMBATB H YIIOPSAA0YMBATH APO0OH, IPEOOPa30BbIBAs

' IpU HEOOXOIUMOCTHU AECSITUYHBIE JPOOU B OOBIKHOBEHHBIE

Apudmernueckue P A a AP ’

JICUCTBHS C
palMoHaIbHBIMU
yuciamu. CpaBHEHUE,
YHOPSIAOUUBAHUE

paduOHAJIbHBIX YHUCCII.

Crenenb ¢
HATypaJIbHBIM
MOKa3aTeJIEM.
Pemienne 0CHOBHBIX
3a/1a4y Ha poou,
MPOLICHTHI U3
pEabHOM IPAKTUKH.
IIpusHaku
JIEITUMOCTH,
pa3yoXKEeHHusl Ha

OOBIKHOBEHHBIE B JCCATUYHBIC, B YACTHOCTH B OECKOHECUHYIO
JECATUIHYIO IPOOB.

IIpyMeHATH pa3HO00pa3HbIe CIOCOObI U PHEMBI
BbIYMCJICHUS 3HAYEHUI JPOOHBIX BbIPAKEHUH,

coJiep Kaiux 0OObIKHOBEHHBIE U IECSITUUHBIE TPOOHU:
3aMEHSTh IPU HEOOXOJUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOJIUTH
BBIpaKeHHE K opme, Hanbosiee yno0HOM st
BBIYHCIICHU, TPEOOPa30BbIBATH APOOHBIC BHIPAKCHUS HA
YMHOKCHHE U JCJICHHUE IeCATUYHBIX JPOo0eH K JeHCTBUAM
C IICJIBIMU YHMCIIAMH.

IIpuBoauTh YKc/IOBbIE M OYKBEHHbIE IPUMEPbI CTEIICHU

C HATypaJIbHBIM TOKa3aTelieM, OOBICHSSA 3HAaYeHUS
OCHOBAHUS CTENEHW W TIOKA3aTeysl CTENEHH, HAXOJUTh
3HAUeHUs cTeneHed Buaa a" (a — moboe parruoHaIbHOE

YHCIIO, 1 — HATYPaJIbHOE YUCJIO).
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MHOXKUTEN
HATYpPaJIbHBIX YHCEN.
Peanburie

IToHuMAaTh CMBICH 3aITUCH OOJIBIIMX YHCEIT C IIOMOIIBIO
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3aBucuMocTH. [Ipsmast | mecsTUUHBIX IpoOei u cTeneHelt uncna 10, npuMeHsITh UX B

1 00paTHast pEAIbHBIX CUTYaLUSIX.

MpONIOPHHOHATIBHOCTH le/lMeHSITL IIPHU3HAKKU JACIIMMOCTH, PA3JIOKCHUA HA

MHO>KUTEJIA HaTypaJIbHbIX YUCEL.
PemaTe 3agaum Ha 4acTH, IPOLIEHTHI, IPOIIOPLUHU, HA
Haxo0JIeHUe ApoOu (IIPOLIEHTa) OT BEJIMUUHBI U

BEJIMYUHBI T10 €€ ipoOu (IIPOLIEHTY), Tpodur

(mpoueHTa), KOTOPBIA COCTABISAET OJJHA BETUYHHA OT
JIPYTO.

IIpuBoauTh, pa30UpaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3alMCH PELIEHUI TEKCTOBBIX 3a/1a4.

Pacno3HaBath U 00BSICHATDB, ONIUPASCh HA ONPEACIEHUS,
IpsIMO IPONOPIMOHATIbHBIE U OOPATHO MPONOPLIMOHAIBHBIE
3aBUCUMOCTH MEX]ly BEIMYMHAMH; NPUBOJAMTH NPUMeEPbI
ATUX 3aBUCUMOCTEN U3 pealbHOr0 MUPa, U3 APYTUX y4eOHbIX
IIPEIMETOB.

PemaTh npakTUKO-OPUEHTUPOBAHHBIE 33/1a4M Ha APOOH,
MPOLEHTHI, IPAMYIO U OOPaTHYIO MPONOPIMOHATIBLHOCTH,
IIPOIIOPLIMH
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b)

Anrebpandeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAKEHHSL.
[Iepemennsie.
Jlonmyctumeble
3HA4YECHUSA
IIEPEMEHHBIX.
DopMysI.
[IpeoOpazoBanue

Ogaagers anredpandeckoil TEPMUHOIOTMEN U CUMBOJIMKOH,
IMPUMEHATD €€ B IPOLIECCE OCBOCHUS yUEOHOI0 MaTepraa.
Haxoautp 3HaueHus OYKBEHHBIX BBIPRXKEHUHN TIpU
3aJJaHHBIX 3HAYECHUAX OYKB; BBIIIOJHATH BBIUMUCIEHUS T10
dopmynaM. BeInoaHATHL peoOpa3oBaHus 1LEI0To
BBIPQKEHHSI B MHOTOYJIEH IPUBEACHUEM TOIOOHBIX
CJIaraéMblX, PaCKpbITUEM CKOOOK.

BBINOJHATE YMHOKEHUE OHOYIIEHA HA MHOTOWIECH
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OYKBEHHBIX
BBIPAKCHUMH,
PacKpBITHE CKOOOK M
MIpUBEACHUE
T0JTOOHBIX
ciaraemerx. CBoiicTBa
CTCIEHU C
HaTypaJbHbIM
IOKa3aTelIeM.
MHOT0YJICHBI.
Crnoxenue,
BBIYUTAHHE,
YMHOKEHUE
MHOTOYJICHOB.
DopmyJIbl
COKPAIIEHHOTO
YMHOXKEHUS.
Paznoxxenue
MHOTOYJICHOB Ha
MHOKHUTEITN

¥ MHOTOYICHa Ha MHOTOYICH, NPUMEHSTHh (QOPMYJIbI
KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyumecTBaATH Pa3ioKEHHE MHOIOYIECHOB HA MHOKHUTEIH
IIyTEM BBIHECEHMS 32 CKOOKH OOIEro MHOKUTET,
IpUMEHEHHUs (POPMYJIbI pa3HOCTH KBaJpaToOB, PopMy
COKPAIIEHHOI'O0 YMHOXEHHS.

IIpumeHnsaTH IpeoOpa30BaHNe MHOTOUYJIEHOB JJIsl pEIIEHUS
pa3IMYHBIX 3a/1a4 U3 MAaTEMAaTUKH, CMEXHBIX IIPEIMETOB,
U3 pEATBHON MPAKTUKH.

3HAKOMHUTBHCA € HCTOpI/Ieﬁ Pa3BUTHA MATCMATHKU
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ypaBHeHI/ISI U HCPpAaBCHCTBA

20

YpaBHeHuUe, IpaBuiia
npeoOpa3zoBaHus
YPaBHEHUS,
PaBHOCHIIBHOCTh
YPaBHECHUU.

JInHelHOe ypaBHEHUE C
OJHOM IEPEMEHHON,

Pemarsp 1MHEliHOE ypaBHEHUE C OJTHOM NEPEMEHHOM,
NMPUMEHsS NPABWJIA IEPEX0AAa OT UCXOJHOTO YPABHEHHUS
K PaBHOCHUJILHOMY €My 0o0Jjiee MPoCTOro BUA.
IIpoBepATH, ABISIETCA JIU KOHKPETHOE YUCIIO KOPHEM
YpaBHEHUS.

IToxO0upaTs NpuUMepskI Map YUCEN, ABISIOMINXCS PEHICHUEM
JIMHEVMHOTO YPaBHEHHUS C JBYMsI IIEPEMEHHBIMM.

pEILIEHNE JTUHENHBIX
ypaBHeHMU. Pemenne
3a71a4 C IMIOMOILBIO
YPaBHEHHI.

JIuHenHOe ypaBHEHHUE C
JIBYMSI TIEPEMEHHBIMU U
ero rpaduk. Cucrema
JIBYX JINHEUHBIX
YPaBHEHUU C JBYMS
IIEPEMEHHBIMU

CTpouTh B KOOPJAMHATHOMN TJIOCKOCTH IPaUK JTUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMU; TTOJIB3YSACh rpaduKoM,
NMPUBOJAUTH MPUMEPbI PELICHUS YPABHEHUS.

Haxoaurhb penieHue CUCTEMBI IBYX JIMHEWHBIX YPABHEHUU C
JBYMSI IIEPEMEHHBIMM.

CocTaBJfATh U pemiaTh YPAaBHECHUE UJIU CUCTEMY
YPaBHEHHUM MO YCIIOBUIO 3a]1a4l, HHTEPIIPETUPOBATh B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MOTYy4YEHHBIN

pe3yJbTar
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Koopaunate! u rpaduku.

OyHKIMH

24

Koopannara Toukn Ha
npsMou. Yuciossie
MIPOMEKYTKH.
PaccrosiHue mexny
JIBYMSI TOUKaMU
KOOPJIMHATHOM
MIPSIMOU.
[IpsamoyrospHas
CUCTEMA KOOPJIMHAT
Ha IUIOCKOCTH.
[Tpumeps! rpaduxos,
3aJIaHHBIX (POPMYIIaAMH.
Urenue rpadmkoB

HN300paxkaTh Ha KOOPAVMHATHOU MPSIMON TOUKH,
COOTBETCTBYIOIIME 33 JaHHBIM KOOPJAWHATAM, JIy4YH, OTPE3KH,
MHTEPBAJIbL; 3AIMCBHIBATh UX HA AIreOpanueCcKOM S3bIKE.
OTrMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKHU IO
3aJJaHHBIM KOOpJMHATAM; CTPOUTH T'paUKHU HECIOKHBIX
3aBUCUMOCTEMH, 3aJaHHBIX (POpPMYyIaMu, B TOM YUCIE C
OMOIIbIO IUPPOBBIX J1abopaTopuil. [IpuMeHsATh, U3yYaTh
NpeuMyLIecTBa,

HHTEPNPETHPOBATH IpaduuecKkuii criocod npeCcTaBiICHUs U
aHajM3a pa3HoOOpa3HOM KM3HEHHON MH(POPMALIHH.
OcBauBaTh NoHsATHE (PYHKIUH, OBJIA/I€BATh
(YHKUIHMOHATBHOU TEPMUHOJIOTHEM.

Pacno3naBarth JquHEiHYI0 QyHKIUIO y = kx + b, onuCcbIBaThH
€€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUEHUI

peanbHbIX
3aBUCHUMOCTEM.

[Tonsitue pyHKIUM.
I'padux byHkIMH.
CaoiicTBa pyHKIUH.
JIuneitnas GyHKUIMS.
[Toctpoenue rpaduka
JTUHENHON PyHKIUH.
I'padux bysxmm
y=lx|

k03¢ pULeHTOB k U b.

Crpouts rpaduku nuHeHON QyHKUNUU, QYHKIHHA Y =| X |.
Hcnoab3oBaTh HU(pPOBLIE pecypehl 11 TOCTPOCHUS
rpadukoB QpyHKUIMN U U3yueHus: ux cBoicTB. IlpuBoaUTH
NpUMePbI JINHEWHBIX 3aBUCUMOCTEN B PEAIBbHBIX
npolueccax u sIBJICHHUSIX
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[ToBTOpEeHUE 1 00600IICHNE 6 [ToBTOpEHNUE Bbi0upaTth, IPpUMEHSATH OLIEHUBATH CMOCOOBI CPABHEHUS
OCHOBHBIX  IIOHATHI Yyucel, BBIYHCICHHUM, TpeoOpa3oBaHUi  BBIPAKEHMUIA,
M METoIoB Kypca 7 pelLIeHUs] YPaBHEHHU.
Kacca, 0bobmenne OCylecTBISATh CAMOKOHTPOJIb BHIIOIHAEMBIX J€HCTBHIA
SHaHIH u CaMOITPOBEPKY pe3yibTara BBIYUCJICHUH,
npeoOpa3oBaHUM, IOCTPOCHUH.
PemaTts 3agaum u3 peaqbHON KU3HU, MPUMEHSATH
MaTeMaTH4YecKHe 3HAHMS ISl PEIICHUS 3a/1a4 U3 APYTUX
PEAMETOB.
Pematb TekcTOBBIE 3aJa4d, CPAaBHUBATb, BbIOMPATH
CIoCo0OBI pEIICHNA 3a/1a4n
OBUIEE KOJIMYECTBO 102
YACOB I10
[TPOIT'PAMME
8 KIIACC
HaumenoBanue pazgena KonudecTBo OCHOBHOE OcCHOBHBIE BUIBI JICATEIBHOCTH O0y4arOIIUXCS
(Tembl) Kypca JacoB COJIEpIKaHHE
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Uuca 1 BEIYMCIICHHUS.
KBagpaTHbie KOpHU

15

KBanpaTHslit KOpeHb
u3 uyucia. [lonsarue
00 upparroHaJIbHOM
yucie. JlecaTudHbie
MPUOMKCHUS
HppanuoHaIbHbIX
YHCEJI.
JlelicTBUTEIbHbBIC
yucia. CpaBHEHUE
JICMCTBUTEIILHBIX
YHCEJI.

VpaBHeHUE BUaa X°
=aq.

CpolicTBa
apu(pMETUIECKUX

KBaJpaTHBIX KOPHEW.

[Ipeo6pazoBanue
YHCIIOBBIX
BBIPKCHUMH,
coJiepaKalnx
KBa/IpaTHBIC KOPHU

®opMyJHpPOBaATH OIpeeIeHHe KBAIPATHOIO KOPHS U3
quciia, apu(pMETHIECKOro KBaIpaTHOIO KOPHSL.

IIpumMeHsATH onepanuio U3BJICUYEHNs KBaPATHOIO KOPHS

U3 YKCIIa, HCNOJb3YS P HEOOXOJUMOCTH

KAJBKYJATOP. OleHuBaTh KBAIPATHBIE KOPHU LIEJIBIMU
YUCIAMH U JECATUYHBIMH IPOOSIMH.

CpaBHUBATB M YIIOPSA0YMBATH PALIMOHAIIBHBIE U
MppalMOHAIBHBIE YHCIIA, 3aIIMCAHHBIE C IIOMOIIBIO
KBaJpaTHBIX KOPHEM.

HMccieoBaTh ypaBHEHHE X = d, HAXOUTh TOYHBIE U
NpUOJIMKEHHbIE KOpHU TTpH a > 0.

HcciienoBath cBOMCTBA KBaAPAaTHBIX KOPHEU, IPOBOS

YU CJIOBBIE DKCIIEPUMEHTHI C HCTIOJIB30BAHUEM KAJIBKYJIATOPA
(koMIbrOTEpA).

Jloka3pIiBaTh  CBOMCTBA  apu(PMETHUECKMX  KBAAPATHBIX
KOpHEH; IPUMEHSTh UX ISl TPeoOpa3oBaHus BEIPAKEHUN.
BoInoJIHATH MNPeoOpPa30BaAHUS BBIPAKECHUHN, COAEPKAIIUX
KBaJIpaTHbIE KOPHHU.

BoipakaTh nepeMeHHbIe 13 TEOMETPUUECKUX U (PU3UUECKUX
dbopmyi.

BeruncasaTh 3Ha4YE€HUS BBIPAXKCHUMN, COAEPKALLUX
KBaJIpaTHbIE KOPHU, UCTIONb3Ys MTPU HEOOXOAUMOCTH
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KaJIbKYJISITOP.
Hcnoan3oBaTh B XOJle pEIICHUS 3aJad dJIEMEHTapHbIC
MPEICTABIICHUS, CBSI3aHHBIE C IPUOIMKCHHBIMHA 3HAYCHUSIMU
BEJTUYMH.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKU

Yucina ©W  BBIYUCIEHUI.
CreneHs ¢ 1eaBIM
MOKa3aTeJIEM

CreneHsp ¢ 1eIbIM
ITOKAa3aTeJIeM.
CranpapTHas 3a1mch
YyHCIa.

Pazmepbr 00beKTOB
OKPYKaIOIIEero MUpa
(OT ByIeMEHTapHBIX
YacTUIl JI0
KOCMHYECKUX
00BEKTOB),
JUTATEIBHOCTD
IIPOIIECCOB B
OKPY’KaroIeM MHDE.
CBoMCTBa CTCNICHU C
11EJIBIM ITOKa3aTeJIeEM

DopMyJHPOBATH ONpeie/IeHHe CTEIIEHHU C LIETbIM
[IOKa3aTeJeM.

IIpeacTaBiasiTh 3aMUCh OOJIBIIUX U MAJIBIX YUCET B
CTaHIAPTHOM BHJIE.

CpaBHUBATB YKCJIA U BEJIUYMHBI, 3aICAHHBIE

C ucnonb3oBaHueM crenenu 10.

HUcnonb30BaTh 3a11MCh YUCEI B CTAHAAPTHOM BUJE
JIJIS1 BBIpaXKEHUS Pa3MePOB OOBEKTOB, IITUTEILHOCTH
MPOLIECCOB B OKPYIKAIOIIEM MHUPE.
DopMyJIHPOBATH, 3ANIMCHIBATH B CHMBOJIMYECKOM
(¢opme 1 WILTIOCTPUPOBATH IPUMEPAMHU CBOKCTBA
CTEIIEHU C LIEJIBIM MOKa3aTeJIEM.

IIpumMeHsATH CBOMCTBA CTETICHU JIJIsI TPeoOpa30BaHUS
BBIPAKEHUN, COJIEPIKAILINX CTEICHU C LEIIbIM
nokasaresjaeM. BbIMOJIHATH JeHCTBUSA C YUCIIAMU,
3alMCAaHHBIMH B CTaHAAPTHOM BUJE (YMHOXKEHHUE,
JIEJICHUE, BO3BEJCHUE B CTCICHB)
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Anrebpanieckue KBangpaTHbiin Pacno3HaBaTh KBaapaTHBIA TPEXWIEH,
BbIpakeHus. KBanparubii TPEXUJIEH. YCTaHABJIMBATh BO3MOXKHOCTB €r0 Pa3JIOKEHUs Ha
TpEeX4ICH Pa3noxenune MHOXHNTCIIN.
KBAJPATHOTO PackiaabiBaTh HAa MHOKUTEIM KBAaJPATHBIN TPEXUIEH
TpexdieHa Ha C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
MHOKATEIN
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AnreOpanyeckue
BBIPKCHUS.

Anrebpandeckas 1poob

15

Anrebpandeckas
TpoOb.

Jlonmyctumeble
3HAYCHHUS
NIEPEMEHHBIX,
BXOJIAIINX B
anreOpanyeckue
BBIPaKCHUS.
OCHOBHOE CBOWCTBO
anredpandecKou
poOu.
Coxparenue
npobeii. Cnoxxenue,
BBIUYMTAHUE,
YMHOKCHHE W
JeJieHne
anreOpanyecKux
TpoOei.
[IpeobpazoBanue
BBIPAKCHUMH,
coJiepKaImx
anreOpandecKue
npodu

3anuMchIBaTh AIreOpanyecKue BhIPAKCHUS.

Haxoanth 0651acTh onpeneneHus parmoHalIbHOTO
BBIPAXKEHUS.

BbINOJIHATH YMCTIOBBIE MMOJICTAHOBKY U BHIYMCJISATH
3Ha4YeHHUE IPOOH, B TOM YHUCIIE C TOMOIIBIO KAIbKYJISTOpPA.
®opMyIHPOBATh OCHOBHOE CBOMCTBO alireOpanyeckom
JpoOu ¥ PUMEHSITh €T0 i IpeoOpa3oBaHust IpoOeH.
BoinosiHaTh aeiicTBHUs ¢ anredpandyeckumMu ApoosiMu.
IIpyuMeHsATH NPpe0OpPa30BaAHUA BHIPAKECHUN ISl PELICHUS
3a1ad4.

Boipa:xkaTh nepemennbie 3 Gopmyn (pu3HUECKHUX,
reOMETPUUYECKUX, ONMUCHIBAIOIINX OBITOBBIE CUTYAIIUH)
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YpaBHEHUS U HEPABEHCTBA.

KBaapatHbie ypaBHEHUS

15

KBanparnoe
ypaBHeHue. Henomxoe

KBaApPaTHOC YPABHCHHUC.

dopMyna KOpHEN
KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenune ypaBHeHui,
CBOJIALLIUXCA K
KBaJpaTHBIM.
[Ipocrerimme
TpOOHOpaIOHATBLHBIE
YpaBHEHUSL.
Pemenne TekcTOBBIX
3aa4 C TOMOIIbBIO
KBaJpaTHBIX
YpPaBHEHUM

Pacno3HaBaTh KBaJpaTHbIC ypaBHEHUS.
3anuceiBaTh (POPMYJTy KOPHEN KBAJAPATHOIO YPAaBHEHMUS;

pemiaTh KBaJpaTHbIe YPABHEHUS — ITOJIHBIE U HETIOJHBIE.
IIpoBoauTh MpocTeiue UCCaAeA0BAHUA KBaIPATHBIX
YPaBHCHUU.

PemaTe ypaBHeHMs, CBOJSAIIMECS K KBaPATHBIM, C
MOMOILBIO TPE0Opa30BaHUI U 3aMEHOM NIEPEMEHHOM.
Haburoaath 1 aHAJIU3UPOBATH CBS3b MEXKIY

KOPHSIMH U KO3(QPUIIMEHTAMH KBaAPaTHOTO

YpaBHEHUS.

®opmyaupoBath TeopeMy Buera, a Takxke oOpaTHYIO
TEOpEMY, IPUMEHSTH 3TH TEOPEMBI JIJISl pELLICHHS 3aay.
Pemath TekCTOBBIE 3a1aUM AT€OpPaNUECKUM CIIOCOOOM:
NEePEXOAUTH OT CIOBECHOU POPMYIIUPOBKH YCIOBHS 3aa4H
K aIre0panyeckoi MoeNu MyTeM COCTaBICHUS YpaBHEHMUS,;
pelaTh COCTaBJIEHHOE YPaBHEHHE; HHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMUTBCH € UCTOPHUEH Pa3BUTHUS aNreOpbl
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ypaBHeHI/ISI N HCpAaBCHCTBA.

Cucrembl ypaBHEHHM

13

JInHerHoe ypaBHEHUE C
JNBYMs IEPEMEHHBIMH,
ero rpaduk, mpuMepsl
pELICHUs YPABHEHUN B
LEJIBIX YMCIIAX.
Pewenue cucrem nByx
JIMHEWHBIX YPABHEHUN
C AByMs

Pacno3HaBaTh JINHEHHbBIE YPABHEHHUS C IBYMS
[IEPEMEHHBIMM.

Crpoutpb rpapuKky JUHEHHBIX YpaBHEHUH, B TOM YHCJIIE
HCNO0JIb3Ys LM pPOBLIEC pecypcehl.

Pazimyars nmapasuiesbHbIe U IEPECEKAIOIINECS PSAMBIE 10
UX YPaBHEHUSM.

Pemiathb cucteMbl ABYX JIMHEWHBIX YPABHEHHUU C
JIByMSI IEPEMEHHBIMU TTOJICTAHOBKOMN U CIIOKEHUEM.
Pemiateb nipocreniime CuCTemMsbl, B KOTOPBIX OJHO
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NIEPEMEHHBIMH.
[Tpumeps! pemenus
CHUCTEM
HEJIMHEUHBIX
YPaBHEHHUU C ABYMS
MIEPEMEHHBIMU.
I'paduueckas
WHTEPIpETALUS
YPaBHEHUS C ABYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEWHBIX
YPaBHEHUM C ABYMsI
MIEPEMEHHBIMU.
Pemenune TekcToBBIX
3a71a4 C ITIOMOILBIO
CHUCTEM YpaBHECHUI

W3 YPABHECHUU HE SIBIIACTCA JIMHEHHBIM.
IMpuBoauTh rpapuuecKyr0 HHTEPHPETALMUIO PEIICHUS

YPaBHEHMS C ABYMs IIEPEMEHHBIMU U CUCTEM YPAaBHEHUU C
JIBYMsI [IEPEMEHHBIMH.
Pemath TekcToBBIE 32/1a4M AIreOpanueckuM CIiocoOoM
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YpaBHEHUS U HEPABEHCTBA.
Hepasencraa

12

YucnoBbie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJIHOMN
MIEPEMEHHON U UX
peuienue. Cuctemsl

@®opMyJUpPOBATL  CBOMCTBA  YHCIIOBBIX
WJUTIOCTPUPOBATH X HA KOOPAMHATHOMN NPSIMOH, 10KA3bIBATH

anreOpanyeck.

HEPABEHCTB,

IIpuMeHsATh CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a1a4.
Pemarb nuHElHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300pa)kaTh pelieHne HEPABEHCTBA HA YUCIIOBOW MPSMOM.
Pemarhb cucteMbl JIMHEHHBIX HEPABEHCTB, 300pakaTh
pELIEHNE CUCTEMBI HEPABEHCTB HAa YMCIIOBOU MPSMOU

JIMHEWHBIX HEPABEHCTB
C OHOM MEPEMEHHOU
U UX PEILCHUE.
N3obpaxenue
peLIeHUs JIMHENHOTO
HEPABEHCTBA U UX
CHCTEM HA YHCJIOBOM
PSMOM
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OyHKIWH.
OCHOBHBIE TTOHSITHUS

[TonsTre GhyHKIMY.
Ob6nactb
OTIpe/ieNICHUs U
MHO>KECTBO 3HAUCHH
¢ynkiun. CriocoOsl
3a1aHus PyHKIUH.
I'padux bysxImH.
CaoiicTBa pyHKUHUH,
UX OTOOpaKeHue

Ha Tpaduxe

Hcnoan3oBaTh QyHKITMOHATHHYIO TEPMUHOJIOTHIO
CHUMBOJIUKY.

BoruuncjaaTs 3HaueHnst QyHKIMI, 3a1aHHBIX

dbopmysamu (Ipu HEOOXOAMMOCTH UCIIOIh30BaTh
KQJIBKYJISITOP); COCTABJSATH TA0JMIbI 3HAYEHUH

byHKINH.

Crponts mo ToYKaM rpaukm (QyHKIMIA.
OnuceiBaTh CBOMCTBA (DYHKIIMA Ha OCHOBE €€
rpauyecKoro NpeaCcTaBICHUS.

Hcnoab3oBaTh (YHKIIMOHAIHHYIO TEPMUHOJIOTHIO U
CHUMBOJIHKY.

HUccaenoBath npumepsl rpadMKoB, OTPAKAIOIINUX PEATbHbBIE
MIPOIIECCHI U SIBJICHUS.

IIpuBoAMTH MPpUMeEPHI MPOIECCOB U SIBJICHUN C 3aJaHHBIMU
CBOMCTBaMU.

Hcnosb30BaTh KOMIBIOTEPHBIE MPOrpaMMbI
JUTSl TOCTpOeHUsI TpauKOB (PYHKITHI 1 U3yUYEHUS
HX CBOWCTB
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OyHKIWH.

Yucnosbie QyHKITH

UreHne u mOCTpOEHUE
rpaduKoB QYHKITUH.
[Tpumepsl rpadgukos
dynKmi,
OTpaXKAIOLIUX
peanbHbIE MPOIIECCHI.
OyHKIUH,
ONMCBIBAKOLINE
MpsIMYI0 U 0OpaTHYIO
MPOMOPIIMOHAIIBHBIE
3aBUCUMOCTH, X
rpaduky.

I'paduk pysakmum y
=x%

OyHKIMU y =

Xy =x,

y=V5 Y =|x;
rpadguueckoe
peleHrne ypaBHEHUN
Y CUCTEM YPaBHECHUMU

Haxoauth ¢ nomoubio rpaguka QyHKIINH 3HAYCHUE OJHON
W3 PACCMATPHUBAEMBIX BEJIMYMH II0 3HAYEHUIO Apyrou. B
HECJIOKHBIX CIIy4asX BbIPaxKaTbh (OpMYyJIOi 3aBHCHMOCTH
MEK]ly BEJIMYNHAMM.

OnucbIBaTh XapakTEP U3MEHEHUS OHOU BEIUYUHBI B
3aBUCHMOCTH OT U3MEHEHHUS IPYTOU.

Pacno3naBathb BUbI U3y4aeMbIX (DYHKIIHIA.

IHoka3bIBaTh cXeMaTHYECKH MOJIOKEHUE HA KOOPAUHATHOMN
mwiockocT rpadgukoB GyHKUMA Buma: y = x%, y = x°, Y

=Vx, ¥ =|x|.

HUcnoab3oBarh (pyHKuuOHAJIBHO-TPaduUYecKue
NPeACTABJICHUS ISl PELICHUS U UCCIIENOBaHUS YPaBHEHUN

Y CHCTEM YPaBHEHUM.

IpumensiTs nudpoBbIe pecypcehl 715 TOCTPOCHHS rpadrKOB

byHKIUH

[ToBTOpEeHUE 1 0600IICHHE

[ToBTOpeHue

OCHOBHBIX NOHATHUH
U METOJ0B KYpPCOB
7 m 8 KiIaccos,
0000111eH1Ee 3HAHUI

Bri0MpaTh, IPUMEHATH, OLIEHUBATH CIIOCOObI CPABHEHNUS
YKCEeJl, BBIYUCICHU, TPeoOpa30BaHUil BHIPAXKEHUM, PEIICHUS
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOJHAEMBIX JEHCTBUM U
CaMOTIPOBEPKY pe3yJIbTaTa BRIYUCICHHUM, TPEoOpa30BaHNUIT,
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MMOCTPOECHUM.

Pemars 3ajauu M3 peaibHOM KU3HHM, NMPHUMEHATH
MAaTEMATUYECKUE 3HAHUS ISl PEIIEHUA 3a]1a4 U3 APYTUX
MPEIMETOB.

Pemats TekcTOBBIC 3a1a4M, CDABHUBATh, BLIOUPATH
CIOCOOBbI PEIICHUS 3aa41

OBIIEE KOJIMYECTBO
YACOB 1O
[TPOI'PAMME

102
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9 KIIACC
HanmMeHoBante pasiena  KoJudecTso OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTA 00YYAIOLIUXCS
(Temel) Kypca 4acoB coAepKaHue
Uucna 1 BEIYUCIICHUS. 9

JlercTBUTENBHBIC YMCTIA

Pammmonanbapie 4ywncia,

UppalMoHaIbHbIC
YHCjIa, KOHEYHBIE |
OeCKOHEUHEIC
JECATUYHBIE  JPOOH.
MHOX€ECTBO
JICUCTBUTEIBLHBIX
YHCEJT,
JIEUCTBUTENLHEBIE
qHciia KaK
OeCKOHEUHEIE
JECATUYHBIE  JPOOH.

B3aumHO ogHO3HAYHOE
COOTBETCTBHE MEKIY
MHO>XECTBOM
JICMCTBUTEIIBHBIX
YHCEI U MHOXKECTBOM
TOYEK KOOPJIUHATHOU
npssmor.  CpaBHeHue
JICUCTBUTEIILHBIX
qHCe,
apudMeTHIECKHE

Pa3BuBaTh npeacraBjieHMs O YMCIAX: OT MHOXKECTBA
HaTypaJIbHBIX YHACEJ 10 MHOKECTBA AEHCTBUTEIIbHBIX
yrcesn. O3HaAKOMUTBCS ¢ BO3MOKHOCTBIO IPEACTABICHUSA
JIEUCTBUTEILHOIO YKCJIa KaK OECKOHEUYHOU JIECATUYHOMN
JIpoOH, MPUMEHSITh JIECITUYHbIC TPUOTHKCHUS
palMOHAJIBHBIX U UPPALIMOHAIBHBIX ynces. M300paxarTh
JNEUCTBUTENBHBIC YMCIIa TOUKAMHU KOOPAUHATHOU IPSMOU.
3anuceiBaTh, CPABHUBATH U YIIOPS/I0YUBATH
JICUCTBUTEIILHBIEC YHCIIA.

BbInoiHATH, coYeTast yCTHBIE U IUCbMEHHBIE IIPUEMBI,
apudpMeTnvecKue IeCTBUA C PAIUOHAILHBIMA
YUCJIAMU; HAXOAMTh 3HAYEHHUSI CTEIICHEN C LIEJIBIMU
MOKa3aTeNsIMU U KOPHEW; BHIMUCJIATH 3HAYCHUS
YHUCJIOBBIX BeIpakeHUi. [loayuynTs npeacrasiieHue o
3HAYMMOCTH

JNEUCTBUTEIBHBIX YUCEN B MPAKTUYECKON 1€ TETbHOCTH
YEJIOBEKA.

AHAJIM3MPOBATh W [1€J1aTh BBIBOJAbI O TOYHOCTHU
NPUOIMKEHUS AEHCTBUTEIHLHOTO YHUCIIA TIPU PEIICHUN
3a7ad4.
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OKpyrJsiTh JCHCTBUTEIBHBIC YUCIA, BBINIOJIHATH
NPUKUHIKY pe3yJIbTaTa BBIYUCICHUN, OLEHKY 3HAYCHUN
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JIEUCTBUS C
JIEUCTBUTEIILHBIMU
YHCJIAMU.
[TpubnnxxeHHoe
3HAYCHHE
BEJIMYMHBI, TOYHOCTH
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Iprkuaka u oueHka

YU CIIOBBIX BBIpa)KeHHﬁ.

3HAKOMHUTBCS € HCTOPHUEH Pa3BUTUS MaTEMATUKHU

pe3yJIbTaTOB
BBIUNCIICHUH
YpaBHEHUSI 1 HEPABEHCTBA. 14 OcBauBathb, 3aIIOMMHATH U PUMEHATH rpaduveckue
YpaBHEHUS C ONHOU JInneiinoe METOAbI NPU PELUICHWM YPAaBHEHUMN, HEPABEHCTB U MX
epeMEHHOMN ypasHeHue. Pemnenne CHCTEM.
YpaBHCHHH, Pacno3dHaBaTrp 1enble U JpOOHBIE  ypaBHEHUS.
CBOJAIUXCA K ..
. Pemiarth JiMHeHHBbIE W KBAaJApPaTHbIC YPaBHCHUS,
JIMHEVHBIM. .
KpapatHoe YPaBHEHHMs, CBOJAIIAECS K HHM, HPOCTEUIIHE
ypaBHenue. Pemmene JIpOOHOpAIIMOHAIBHBIE YPABHEHHUS.
ypaBHeHwuit IIpeanararb BO3MOXHBIE CIIOCOOBI PEILIEHUS TEKCTOBBIX
>
CBOJISIIMXCS K 3a1a4, 00CyK1aTh UX M PpelIaTh TEKCTOBBIE 33/1a4n
KBaJIpaTHBIM. Pa3sHBIMH CIIOCOOAMHU.
BI/IKBaI[paTHBIC 3HAKOMHUTHCA C HCTOpI/Ieﬁ pPa3BUTHUA MAaTCMATHKH
YPaBHEHUS.
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[Ipumeps! pemenus
YPaBHEHHU TPEThEU U
YETBEPTOU CTETIIEHEN

pa3I0KEHUEM Ha
MHOXUTEIU. Perienue
JTpOOHOPAITMOHATBHBIX
YPaBHCHUU.

Pemenne TexcTOBBIX 3ajad
anreOpanyecKkum

MECTOOOM
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ypaBHeHI/ISI N HCpAaBCHCTBA.

Cucrembl ypaBHEHHI

14

VYpaBHeHHE ¢ IBYyMH
IIEPEMEHHBIMU M €r0
rpajpuk. Cucrema 1BYX
JUHEVWHBIX YPAaBHEHHU C
JIBYMsI IIEPEMEHHBIMU U €€
peumenue. Permrenue cucrem
JIBYX YpaBHEHHW, OJHO U3

KOTOpBIX  JIMHEWMHOE, a
JPyroe — BTOPOU CTEIICHMU.
I'padpuueckas

VHTEPIPETALNUS  CUCTEMBI
ypaBHEHU C IByMs
IIEpEMEHHbIMU.  Perenue
TEKCTOBBIX

OcBauBathb U NIPUMEHATH IIPUEMBI PELICHUS
CUCTEMBI JIBYX JIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU W CUCTEMBI IBYX YPaBHEHUH, B
KOTOPBIX OJTHO YPAaBHEHHUE HE SBIIACTCS JIMHEHHBIM.
Hcnonb3oBaTh QyHKIMOHAIBHO-TpapUUECKHE
IIPEACTABICHUS I pelleHus U UCCIeJOBAHUA
YPaBHEHUU U CUCTEM.

AHAJIM3MPOBATH TEKCTHI 32/1a4, PelIaTh UX
anreOpandyeckuM cnocoOOM: NmepexoauTh OT CIOBECHOU
(opMyJIMPOBKH YCIOBUSA 3a/1a4M K ajreOpandeckon
MOJIEJIN IIyTEM COCTAaBJICHUs CUCTEMbI YPABHEHUN;
pelaTh COCTABICHHYIO CUCTEMY YPAaBHEHUM;
HHTEPNPEeTHPOBATH PE3YJIbTAaT.

3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTUS MaTEMAaTHKU

3a/1a4 aJreOpandecKum
CIocooom
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YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnossie Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
Hepasencrsa HCPABCHCTBA U NX HCPaBCHCTBA, MCIOJIL30BAaTh CUMBOJIMKY W TCPMHMHOJIOTHIO.
cBoiicTBa. JInnelHbIe BoinoansaTs mpeoOpa3oBaHrs HEPABEHCTB, HCMOJIb30BATH
HEpaBeHCTBA € 715 IpeoOpa30BaHUs CBOWCTBA YHCIIOBBIX HEPABECHCTB.
OJIHOU TepEeMEHHOM .
a p Pacno3HaBaTh JIMHEIHBIE U KBAIPATHBIC HEPABEHCTBA.
U UX PEILICHUE. . .
. Pemath nuHElHbIE HEPABEHCTBA, CUCTEMbI IMHEWMHBIX
Cucrembl JIMHEWHBIX
. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
HEPABEHCTB C OJHOI
HepEeMEHHOM H X KBaJpaTHOE HEPABEHCTBO, U PEUIATh UX; 00CYKIATh
pelleHye. MOJIYYEHHBIE PEIICHUSI.
KBanpaTHbIe HN300paxkaTh pelIcHNE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
HEpPaBEHCTBA U HX Ha YUCJIOBOU MPSIMOH, 3aIUCHIBATH PEIICHUE C TTOMOIIBIO
pelIeHue. CHUMBOJIOB.
I'paduueckas Pematb KBaJgpaTHbIE HEPABEHCTBA, UCIIOIb3YS
UHTEpIpeTaIus rpadguyecKue mpeICTaBICHUS.
HCPaBCHCTB 1 OcBauBath U NIPUMEHATH HEPABEHCTBA MPU PEIICHUH
CHCTCM HEPABCHCTB € Pa3IMYHbIX 3a]a4, B TOM YHCJIE PAKTUKOOPHEHTHPOBAHHBIX
JBYMSI
EPEMEHHBIMU
OyHKIMH 16 Pacno3naBarthb BUJIbI HA3y4aeMbIX HKLWM;
YHKI KBagpatnunas 4 yd (pymKui;
WJIIOCTPUPOBATH CXeMaTHYeCKH, 00BSICHATH

bynK1us, ee rpaduk u
cBorictBa. [lapabona,
KOOPIMHATHI BEPIITHHBI
napaboibl, OCh

pacIojoKeHUe Ha KOOPAUHATHOM MIIOCKOCTH rpadKoOB
k
Gynkumii Buga: y=kx,y=kx+b,y= _,y=x%,

X
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— 3 — — v
CHMMETPUH Tapabonbl. | y = X°, ¥ =VX, ¥ =|x| B 3aBUCUMOCTH OT 3HAUCHHIl

I'pacukn QpyHKIHil: K03 (PHUIMEHTOB; ONMUCHIBATh X CBOMCTRBA.

y=kx, y= Pacno3naBaTh KBaJpaTuuHyto GyHKIUIO 11O GopMyIIe.

kx + b, IIpuBoAUTHL MpUMeEPbI KBAJAPATUYHBIX 3aBUCUMOCTEN
k U3 pearbHOM KU3HU, PU3UKU, TeOMETpUU. BBIABJIATH

r= = U 0000mare 0coOEHHOCTH Tpaduka KBaJApPaTUUHOU

y= X;C, y GyHKIMH y = ax® + bx + c.

=5,y Crpouts ¥ u300pakaTh CcXeMaTH4YeCKM Tpauku
—Jx KBaJpaTUYHBIX (QYHKIUH, 3aJJaHHBIX POpMYyJaMU BUIA y =

’ ax’, y=ax*+q,y=a(x +p)*, y=ax*+ bx +c.

y=|x| AHAJIM3MPOBATH U MPUMEHATHh CBOMCTBA HU3YYCHHBIX

GYHKIAN TSI X TTIOCTPOCHUS, B TOM YHCJIEC C TIOMOIIBIO
IU(POBBIX PECYPCOB
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Yucinosrlie
OCJIEAOBATEILHOCTH

15

IHoHsiTHE YKNCIIOBOU

IIOCIACA0BATCIIbHOCTH.

3aganue
MOCJIEIOBATEILHOCTH
PEKYPPEHTHOMN
dbopmyoil u
dbopmyIoii n-ro
YJIeHa.
Apudmernueckas u
reoMeTpuyecKas
IPOTPECCHUH.
@OopMyJIbl 1-TO YJIEHA
apupMeTHIeCKOn

OcBauBaTh U NPUMEHATHh UHACKCHbIE 0003HAUYECHHUS,
CTPOMTH peveBble BHICKA3bIBAHMS C HCIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
II0CJIEI0BATEIBHOCTH.

AHaIM3UPOBATH (HOPMYILy 1-TO WIECHA
HOCJIEI0BATEIbHOCTH WIIN PEKYPPEHTHYIO GOpMYITy M
BBIYHMCJIATH YIEHBI IT0CIEI0BATEIbHOCTEN, 3aJaHHBIX
3TUMU (HOpMyJIaMHU.

YcraHaBaIMBaTh 3aKOHOMEPHOCTH B IOCTPOCHUH
IIOCJIEIOBATEIBHOCTH, €CJIU BBIIIMCAHBI IEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apuMeTHUECKYIO U T€OMETPUUYECKYIO
IIPOrPECCUU MPU Pa3HbIX CIIOCO0aX 3a/laHusl.
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Y TEOMETPUYECKOU
IPOTPECCUIA, CYMMBI
MIEPBbIX /1 YJICHOB.
N3obpaxxenue
YJIEHOB
apudMeTHYeCcKon U
reOMETPUYECKON
MPOrPECCUI TOUKAMHU
Ha KOOPANHATHOMN
IIJIOCKOCTH.
JIuHeHbI U
SKCITOHEHIMAJIbHBIN
pOCT.

CI10HBIE TPOLIEHTHI

PemaTth 3a7a4u ¢ UCTIOIB30BaHUEM (POPMYIT 1-TO YJIeHA
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTrPeECCUid, CYyMMBbI
IIEPBBIX 11 YJICHOB.

M300pakaTh WICHBI IOCIEA0BATEILHOCTH TOUKAMHU

Ha KOOPJAMHATHOM IIOCKOCTH.

PaccmaTpuBaTh NprMMepbl NPOLECCOB U SIBJICHUN U3
peaIbHOM KU3HU, WUTIOCTPUPYIOIINE U3MEHEHNE B
apu(pMETUYECKON POrPEeCCUU, B TEOMETPUUECKON
IPOrpeccuu; N300paxaTh COOTBETCTBYIOIINE
3aBHUCHUMOCTH IpapUuecKH.

PemaTe 3aga4um, CBSI3aHHBIE C YHCIOBBIMU
NIOCJIEN0BATENBHOCTSAMH, B TOM YHCIIE 33141 U3 PEATBHON
KU3HH C UCTIOIB30BaHUEM LIU(PPOBBIX TEXHOJIOTHIA
(37EKTPOHHBIX TabIUL, TPaUUECKOr0 KalIbKyJIATOpa U T.I1.).
Pemathb 3a1a4un Ha CIIOKHBIE TPOLICHTHI, B TOM YHCIIE
3a/1a4y U3 peajbHOU MPAKTUKH (C UCTIOIb30BAaHUEM
KaJIbKYJISITOPA).

3HAKOMHUTBHCS ¢ UCTOPHEH Pa3BUTHUS MATEMATUKH
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[loBTOpEeHue, 006001IEH E,
cHCTEeMaTH3aIs 3HaHU

18

Yucnau
BBIYHCIICHHSI
(3amuch, CpaBHEHHUE,
JIEUCTBUS C
JICUCTBUTEIHHBIMHA
YHCJIaMHM, YHCI0Bas
psMas; IPOLIEHTHI,
OTHOIIICHUS,
MIPOIOPIINY;

OnepupoBaTb NOHATHAMM: MHOKECTBO, ITOJIMHOXKECTBO,
oliepalyy HaJl MHOKECTBAaMU; HCIOJIb30BaTh rpauuecKoe
NPECTaBICHUE MHOKECTB JJI OMIMCAHUS PeabHBIX
IPOIIECCOB U SBJICHUH, P PEIICHUH 3a]1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

AKTyaJu3upoBaTh TEPMHUHOJIOTHI0O M OCHOBHbIE
JAefcTBHS, CBSI3AHHbIE C YMCJIAMHU: HaTypajIbHOE YUCIIO,
IIPOCTOE M COCTABHOE YHUCIIA, ACITMMOCTh HATypaIbHbBIX
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OKpYyTJICHHE,
IpUOIMKEHUE,
OLICHKA;  peLICHHUE
TEKCTOBBIX  3a/a4
apuPMETHICCKUM

CIIoco00M)

qrcell, MPU3HAKY JEITUMOCTH, LIEJI0€ YUCII0, MOIYJIb YUCIIA,
OOBIKHOBEHHAs U JAECATUYHAs 1poOU, CTAHJAPTHBIN B
qrciia, apu(pMeTUIeCKUil KBaJpaTHbI KOPEHb.

BbInoIHATH eiicTBUs, CPABHMBATH U YIIOPSI10YMBATh
YUCIa, IPEICTABIATh YUCIa HA KOOPAUHATHON IIPSIMOH,
OKPYIJISTh YKCJIA; BHINOJHATH MPUKUAKY H OLIEHKY
pe3ynbTara BBIYMCICHUM.

Pemath TekcTOBBIE 3a4a4M ApUPMETHUECKUM CIIOCOOOM.
Pemiate mpakTH4eckue 3aJadM, COAECpP)KaIUE IPOLIECHTHI,
J0JIA, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsl — PacCTOSIHME, I1I€HAa — KOJUYECTBO — CTOMMOCTS,
o0beM paboTbl — BpeMs — MPOU3BOJUTENBHOCTh  TpyAa.

Pa3zouparn pealibHbIE KU3HCHHBIE CUTYyallWH,
¢popmynupoBaTh, MX Ha S3bIKE MAaTEMaTUKH, HAXOAHUTh
pelieHue, MIPUMEHSIS MaTeMaTU4YEeCKU arrapar,

HHTEPNPEeTHPOBATH PE3YJIbTAT

91




denepanpHas padbouas mporpamma | Matematuka. 5—9 kmaccol (6a30BbIi YPOBEHB)

AnreOpanyeckue
BBIPKCHHUS
(mpeoOpaszoBaHue
anreOpanyecKux
BBIPAKEHUU,
JIOTTyCTUMBbIE

3HAYCHUS )

OnepupoBaTh NOHSITUAMM: CTETICHB C I[EJIBIM TTOKa3aTeJIEM,
apu(pMETHICCKUN KBaJAPAaTHBIN KOPEHb, MHOTOUJICH,
anredpanyeckast IpoOb, TOXKIECTBO.

BbINOJIHATH OCHOBHBIE [1€/iCTBUS: BBIIIOIHATH PACUETHI MO
dbopmyrnam, mpeoOpa3oBLIBATH 1I€IIbIE, IPOOHOPAIIMOHAIIBHbBIE
BBIPKECHUS U BBIPAKEHUS C KOPHSIMH, pEaTU30BbIBAThH
Pa3JIoKEHUE MHOTOWICHA HA MHOXXUTEIHN, B TOM YUCIIE C
MCII0JIb30BaHUEM (DOPMYJT pa3HOCTH KBAJPaTOB U KBajparTa
CYMMBI ¥ pPa3HOCTH; HAXOUTh

JTOMYCTUMBIE 3HAYEHUS IEPEMEHHBIX JIJIS
JTPOOHOPAIMOHATBLHBIX BHIPAKEHUM, KOPHEH.

MopaeaunpoBaTthb ¢ TOMOLIBI0 (OPMYJI peabHbIE IPOLECCH U
SIBJICHUS
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OyHKIUU
(moctpoeHue,
CBOWCTBA U3YYEHHBIX
yHKIwmii;
rpadguueckoe penieHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBaTb NOHATHAMM: QYHKIUS, TPaPUK
GyHKIMH, HyTU QYHKIIUH, TIPOMEXYTKH
3HAaKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pACTaHUS,
yObIBaHUs, HAUOOJbIIEE U HAMMEHBIIIEE 3HAUCHUS

(GYyHKITIH.
AHAJIU3UPOBATh, CPaBHUBaTbh, O00CYKIATb CBOMCTBA

GyHKIUNA, CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATUSIMMU: IPsIMAsT
MPONOPLUUOHAIBHOCTD, 00OpaTHasi MPONOPLIUOHAIBHOCTD,
TuHelHas GyHKIMS, KBaapaTuaHas QyHKIMs, mapadoa,
runep6osia. Ucnmosnb3oBaTh rpagukm 1Jisl ONpeIeTIeHUs
CBOWCTB, MPOLIECCOB U 3aBUCUMOCTEH, ISl PELICHUS 3a1a4
U3 IPYTUX YYCOHBIX MTPEIMETOB U PeabHOM KU3HHU;
MO/IeJIUPOBATH C MTOMOIIBIO TPpa)UKOB peaibHbIE
IIPOLIECCHI U SIBJICHUS. BbIpaxkaTs (popMmyaamMu
3aBUCUMOCTH MEXK]1y BEJIMYMHAMU

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOIT'PAMME

102
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS» B 7-9 KIIACCAX

MNOACHUTEJBHASA 3AIINCKA

['eoMeTpust Kak OMH W3 OCHOBHBIX Pa3JI€NIOB IIKOJbHOM MAaTE€MAaTHKHA, UMEIOIIUN
CBOEH 1Ie/Ibl0 00€CTIeUNTh M3YYEHUE CBOMCTB U pa3MepoB (GUTYp, UX OTHOIICHUUA U
B3aMMHOE€ PAacCIOJIOKEHHE, OIUPAETCS] Ha JIOTMYECKYI0, J0Ka3aTeIbHYIO0 JIUHUIO.
[leHHOCTh, W3y4YeHHUsI TEOMETPUM Ha YPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUS
3aKJIIOYaeTCsl B TOM, YTO OOYYaIOIIMICA YYUTCS MPOBOAMUTH JOKa3aTeIbHbIC
paccyXJeHus, CTPOUTh JIOTUYECKHE YMO3aKJIIOYEHHUs, JIOKa3bIBaTh HCTUHHBIC
YTBEPKIEHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKICHUS «OT
MPOTUBHOIO», OTJIWYaTh CBOMCTBA OT MPU3HAKOB, (opMynupoBaTh OOpaTHbIE
YTBEPKICHUS.

[lenbto M3y4yeHUsI T€OMETPUU SBIISIETCA HUCIOJIb30BAHUE €€ KaK MHCTPYMEHTa TMpHU
pELIEHHH KaK MAaTeMaTU4YeCKUX, TaK M MPAKTHYECKHUX 3a7ad, BCTPEUAIOIIMXCS B
peanbHOM >ku3HU. OOydaromuiicss AOJDKEH HAYYUTHCS OMPENENATh T'€OMETPUYECKYIO
burypy, ONUCHIBATH CIIOBAMH YEPTEXK WIM PUCYHOK, HAWTHU IUJIOMIA]h 3E€MEJbHOIO
y4acTKa, pacCuuTaTh HEOOXOAUMYIO JIJTMHY ONTOBOJIOKOHHOTO Kabelsi win TpedyeMble
pasMmepbl rapaxka s apTomoOwis. [Ipu peieHnn 3amayd MpakTHYECKOTO XapakTepa
oOy4Jaronuiicss y4uTcsi CTPOUTh MATEMAaTHUYECKHE MOJEIHU pPEATbHBIX KU3HEHHBIX
CUTYyaIlUi, MPOBOJAUTH BHIYUCIICHUS U OLICHUBATD MMOJYyUYCHHBIN pe3yJIbTar.

BaxxHo momuepkuBaTh CBS3M TEOMETPUH C JAPYTUMH YYEOHBIMH TpPEIMETaMHU,
MOTHUBHUPOBATh HCIOJIb30BaTh OMPEACICHUS TE€OMETPUUYECKUX (UTYp U TOHSITHH,
JEMOHCTPUPOBATH MPUMEHEHHUE MOTYYEHHBIX YMEHUN B (U3HUKE M TEXHUKE. DTH CBS3U
HauOosiee SPKO BUAHBI B TeMaX «Bektope», « TpUroHOMETpUUECKHUE COOTHOIICHUS,
«Meton koopaunat» u «Teopema [Tudaropar.

VYyeOuniii kypc «l'eomeTpusi» BKJIIOYAET CJIEAYIOIIUNE OCHOBHBIE pPa3feiibl
conepxanusi: «['eomerpuueckue GUTyps M UX CBOMCTBAY, «/3MepeHne reoMmeTpruiecKux
BEIIMUMHY», «JlekapTOoBbl KOOpPAMHATHI Ha IUIOCKOCTH», «BekTopb», «JIBUKEeHMS
iockocty, «I[IpeodpazoBanus mogo0us».

OO0miee 4YMCIO YacOB, PEKOMEHJIOBAHHBIX [IJI1 H3y4YeHHs Yy4eOHOro Kypca
«I"eometpus», — 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B Heeno0), B 8 kinacce — 68
yacoB (2 Jaca B HeZleNnt0), B 9 knacce — 68 yacoB (2 yaca B HEJENIO).
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COJEPKXAHUME OBYUYEHUA

7 KJIACC

Hauanpnble nousTus reometpun. Touka, npsmasi, OTpe30K, Jyd. YT0J. Buasl yrios.
BepTtukanbsbsie u cMexxHBIE YIUIbl. buccekTpuca yrina. JIomanast, MHOrOyroJIbHUK.
[TapajuienbHOCTD U MEPIEHAUKYIISIPHOCTD MPSMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOWCTBAa OCEBOM CHMMETpuU. [Ipumeps
CUMMETPHUH B OKPY’KAIOIIIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C IMTOMOLIBIO LIUPKYJISI U JIMHEUKH. TpeyronpHuk. Bricora,
MeanaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUM TpEyTroabHUKH. HepaBeHCTBO TpeyrojibHUKA.
CBolicTBa M NpU3HAKU PaBHOOEIPEHHOIO TpeyroibHHUKa. [Ipu3Haku paBeHCTBa

TPEYrOJIbHUKOB.

CBoiicTBa M TNpPU3HAKK NApAUIENBbHBIX NpAMBIX. CymMma YIVIOB TPEYrOJIbHHKA.
Bnemnue yriel TpeyroiabHUKa.

IIpsMoyrosbHbIlE  TpeyrodpHUK.  CBOMCTBO  MEIWaHbl  MPSAMOYTOJIBHOTO
TPEYroJIbHUKA, MPOBEACHHOW K THUNoTeHy3e. lIpu3Haku paBeHCTBAa NPSIMOYTOJBHBIX
TPEYTOJIBHUKOB. [[pAMOYTONIBHBIN TPEYTOJIBHUK C yrioM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM1, TeopeMa 0 00oJIbIIEM YIUIE U O0JIBLIEN CTOPOHE TpeyroiabHuKa. [lepnenaukysap
Y HaKJIOHHasl.

I'eomeTpuueckoe MecTo ToueK. buccekTpuica yria U cepeIuHHbBIN NEPIEHAUKYIIAP
K OTPE3KY KaK T€OMETPUYECKHUE MECTA TOUYEK.

OKpy»XHOCTb M KpYT, XOpAa U AUAMETP, UX CBOMCTBA. B3anmHOE pacrionoxeHue
OKpYXKHOCTM M mnpsimoil. KacartenbHas M cekymas K OKpYXHOCTU. OKpyKHOCTb,

BIIMCaHHasd B YIOJI. Bnucannas u onucanHas OKPYXHOCTH TPCYI'OJIbHUKA.

8 KUIACC

UYereipexyronpauku. [lapammenorpamMm, €ro npu3Haku W CBOMCTBA. YacTHbIE
ClIy4au napauieorpaMMoB (MPsSIMOYTOJIbHUK, pOMO, KBaIpaT), UX MPU3HAKKU U CBOWCTBA.
Tpaneuus, paBHOOOKas Tparnenus, ee CBocTBa U mpu3Haku. [IpsMoyrosbHas Tpaneuus.

Merton yasoenust Menuansl. Llentpanbaas cummerpus. Teopema @aneca u reopema
0 MPONOPUMOHAIBHBIX OTPE3KAX.
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CpenHue JIMHUY TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuKa.

[Tonobue TPEYTOJIBHUKOB, KO3 PUIreHT noaoOus. [lpuzHaku
no100us TpeyroiabHUKoB. [I[puMeHnenne nogo0us Mpu pelieHuy MPaKTUYECKUX 3a/1ay.

CpoiictBa miomaneld reoMmerpudeckux ¢uryp. Dopmynbl  mus  TUIOMIAAH
TPEyroJbHUKA, TMapajuiesorpamMmma, pomOa u Tpanenuu. OTHOILICHHE IUIOIAEH
oA00HBIX GUTYP.

Bpruncnenne 1uiomaae TpPEYroabHUKOB W MHOTOYTOJIBHUKOB Ha KIIETYATOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 33/1a4.

Cunyc, KOCUHYC, TAHT'€HC OCTPOI0 yTiia MPSIMOYTOJILHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue GyHkuuu yriaos B 30°, 45° u
60°.

BrniucanHble M LIEHTPAJIBHBIE YTJIbI, YTOJI MEXAY KacaTelbHOM M XOpPAOW. YTIIbI
MEXK]Ty XOpJIaMH U CEKyIIMMU. BriicaHHbIE M ONTMCAHHBIC YETHIPEXYTOJILHUKHU. B3animHoe
pacrnoyiokeHue JAByX OKpykHocTeil. Kacanue okpyxkHocted. OOmue kacaTelbHbIE K
JIBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, Tanreic yriioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKAECTBO. DOPMYJIBI IPUBEICHUS.

Pemenne tpeyrosnbHukoB. Teopema KOCHMHYCOB M TeOopema CUHYCOB. Pemienue
MPAKTUYECKUX 3a/1a4 C UCIOJIb30BaHUEM TE€OPEMbl KOCUHYCOB M T€OPEMBI CHUHYCOB.

ITpeoOpazoBanme nomoous. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MPOU3BEACHUU OTPE3KOB XOPJ, TEOPEMbI O MPOU3ZBEICHUH OTPE3KOB
CEKYILIUX, TEOpeMa O KBa/IpaTe KacaTeJIbHOM.

Bekrop, nnuHa (Moaysb) BEKTOpA, COHAMNPABJICHHBIE BEKTOPHI, TPOTHUBOIOIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaIluu
HaJl BeKTOpamu. PazjioxeHne BEKTopa Mo AByM HEKOJUTMHEAPHBIM BEKTOpPaM.
Koopaunatel BekTopa. CKansipHO€ NPOU3BEICHHE BEKTOPOB, MNPUMEHEHHUE IS
HaXO0XXJICHUS JUIMH U YTJIOB.

JlekapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHHS NMPSIMOW U OKPYKHOCTH B
KOOpJAMHATaX, IEpPeceueHue OKPYKHOCTEM U MpsMbIX. MeEToJ KOOpJUHAT U €ro

MPUMEHEHHUE.
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[IpaBuibHBIE MHOTOYTOJIBHUKH. [[M1MHA OKpy)HOCTU. ['pagycHas u paauaHHas Mepa
yTJIa, BBIYMCIICHNE JUIMH OYT OKpYyKHOCTEH. Inomans kpyra, cekropa, cCerMmeHra.

JIBWKEHUsT TUIOCKOCTM UM BHYTPEHHHUE CUMMETpUH Quryp (s1eMeHTapHbIe
npeactasienus). [lapannensubiit nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ylbTaThl OCBOCHHUS IMPOrpaMMbl Y4eOHOro Kypca K KOHILY
oOyueHus B 7 Kjacce.

Pacnio3HaBaTh u3ydeHHBIE TeoMeTpUuecKhe (UTYPBI, OMPEAENsATh UX B3aUMHOE
pacrnosiokeHue, Hu300paxaTb TeOMETPUYECKUE (UTYPBI, BBINOJIHATh YEPTEXKH IO
YCIOBUIO 3anauv. VM3MepsTh JTWHEWHBIE W YIJIOBBIE BEIMYMHBI. Pemiars 3amaun  Ha
BBIUHCIICHUE JIUIMH OTPE3KOB U BEJIMYUH YTJIOB.

[IpoBoauTh TpyOYyIO OLIEHKY JMHEHHBIX U YTJIOBBIX BEJIMYHH IIPEAMETOB B pEAIbHOMN
KU3HHU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl 3THUX OOBEKTOB IO
MOPSJIKY BEJTUYHHBI.

CTpouTh 4EepPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCITOJIB30BaTh IPU3HAKA U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a/a4.

IIpoBOAUTE TOTMUECKHE PACCYKIACHHS C HCTIOJIB30BAHUEM F€OMETPUUECKUX TEOPEM.

[Tonmp30BaTbCs  NpU3HAKAMH  PABEHCTBA  IPSAMOYTOJBHBIX  TPEYTOJIBHUKOB,
CBOWMCTBOM MEJIMAHBI, POBEICHHONW K TMIIOTEHY3€ NPSAMOYTOJIBHOIO TPEYrOJIbHUKA, B
pPELIEHUH F€OMETPUYECKUX 3aay.

Onpenenars napajjieIbHOCTh NPSIMBIX C MOMOILBIO YTJIOB, KOTOPbIE 00pa3yeT c
HUMH ceKymas. OnpenensTe NapayieIbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA
PAcCTOSAHUM OT TOYEK OJHOM NPSMOM 0 TOYEK IPYTOM MPSAMOM.

Pemate 3aaun Ha KjeT4aToi Oymare.

[TpoBOINUTH BHIYMCIICHHS] M HAXOJUTh YMCIIOBBIC U OYKBEHHBIC 3HAYEHUS yIJIOB B
FEOMETPUYECKUX 3a/1a4ax C HCMOJb30BAHUEM CYMMBbI YIJIOB TpPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa3oBaHHBIX TMpU TEPECEYCHUU ABYX
NapajuleNIbHbIX IPSIMBIX CEKyIIel. Pemars nmpakTnyeckue 3ajaui Ha HAX0XKAEHUE YTIIO0B.

Brnaners noHATHEM TI€OMETPUYECKOTO MeCTa TOYEK. YMEThb OIpenesaTh
OHMCCEeKTpHCY YIJIa U CepEANHHBINA NEPIICHIUKYIISP K OTPE3KY KaK F€OMETPUYECKHE MECTa

TOYCK.
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@opMyIUpOBaTh ONPEACICHUS OKPY>KHOCTU U Kpyra, XOpAbl M JUaMeTpa
OKPYXHOCTH, TOJIb30BATHCA HMX CBOMCTBAMHU. YMETh NPUMEHSATH 3TH CBOMCTBA IpHU
pellleHuu 3a1ay.

Brnagers noHATHEM OMMCAHHOM OKOJIO TPEYTOJILHUKA OKPYKHOCTH, YMETh HAXOUTh
ee 1eHTp. [lonb3oBarbes (akTaMd O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTrOJbHHUKA
MIePECEKAOTCS B OJTHOM TOYKE, U O TOM, UTO CEPEAUHHBIC IEPIICHAUKYIISAPHI K CTOPOHAM
TPEYTrOJIbHUKA MEPECEKAIOTCS B OJTHOU TOUKE.

Bnagete moHsATHEM KacaTeNbHOM K OKPY>KHOCTH, IIOJB30BAaThCS TEOPEMOM O
MEPIICHANKYJIIPHOCTH KacaTeIbHOM U paanuyca, MIPOBEAEHHOTO K TOYKE KaCaHUSI.

[Tonb30BaThCS MPOCTEUIIMMU T€OMETPUYECKUMHM HEPABEHCTBAMM, MOHUMATh MX
MPAKTUYECKUNA CMBICII.

[IpoBOIUTE OCHOBHBIE TEOMETPUUYECKHE MOCTPOCHUS C TOMOIIBID IUPKYIA U

JIMHEUKH.

[IpenMeTHble pe3yibTaThl OCBOCHMSI HPOrpaMMbl yuyeOHOro Kypca K KOHILY
o0yueHus B 8 kiaacce.

Pacrio3znaBaTe OCHOBHBIE BU/IbI YETBIPEXYTOJIBHUKOB, UX AJIEMEHTHI, I10JIb30BATHCS
MX CBOMCTBAMU MPHU PEIICHUU FT€OMETPUUECKHUX 3a]1a4.

[IpuMeHATh CBOWMCTBA TOYKH MEPECEUCHUSI MEIMaH TPEYroJibHUKA (IIEHTpa Macc) B
pellIeHun 3a1ay.

Brnaners moHATHEM CpelHEW JTWHUM TPEYrOJbHUKA W Tpaneluuu, ITPUMEHATh HUX
CBOMCTBA MpPU pELICHUU reoMeTpudeckux 3anad. Ilonp3oBarecs Teopemon daneca wu
TEOPEMOU O TPONOPIIMOHAIIBHBIX OTPE3KaX, IPUMEHSATh UX JJIS1 PEIICHUS MPAKTHYECKUX
3a7a4.

[TpumMeHsTh MpU3HaKKU MOJ00US TPEYTOJLHUKOB B PEIICHUU T€OMETPUUECKUX 3a/1au.

[Tonb3oBatbess  Teopemoit [ludaropa anga peimeHuss TeoMETPUUECKUX u
MpakTUYeCcKuX 3afad. CTpOUTh MATEMATHYECKYI0 MOJIECNIb B IMPAKTUUYECKUX 3ajayax,
CaMOCTOSITENIBHO MPOBOJAUTD YEPTEK U HAXOAUTH COOTBETCTBYIOIINE JIJIMHBI.

Bnagers noHATHUSIMU CMHYCA, KOCUHYCA U TAHTE€HCA OCTPOTO yTJIa IPSIMOYTOJIbHOTO
TpeyroJabHUKa. [101630BaTHCSl ATUMH MOHITUSIMU JIJIS1 PEUICHUS MPAKTUYECKUX 3a/1au.

Beruucnare  (pa3MuHbBIMA - CIIOCOOAMHU) TUIOMIA[b TPEYTOJbHUKA U TUIOIIAIU
MHOTOYTOJBHBIX (GUryp (MOJB3YysICh, TA€ HEOOXOAMMO, KaIbKyJIsaTOpoM). [IpuMeHSTH

IMOJYYCHHBIC YMCHHUS B IIPAKTUYCCKUX 3a/avdax.
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Brnaners moHATHAMU BOIUCAHHOTO U LIEHTPAJILHOTO YTJIa, HCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yIiIax MEXIy XOpAaMu (CeKYUIMMH) U yIiie MEeXIy KacaTelbHOH U
XOpJOW MPU PEUICHUN TeOMETPHUECKUX 3a/1a.

Bnaners TOHATHEM ONUCAHHOTO YETHIPEXYrOJbHHKA, IPHUMEHATh CBOMCTBA
OTMHMCAaHHOTO YETHIPEXYTObHHUKA MPU PEIICHUH 3a/1a4.

[TpuMeHsTH MoTyuYeHHbIE 3HAHHS HA TIPAKTUKE — CTPOUTH MaTeMAaTUYECKHEe MOJIEIH
JUIS 3a]ad pealbHOM JKU3HM M TPOBOJUTH COOTBETCTBYIOUIME BBIYHCICHUS  C
OpUMEHEHUEM TOAO00Ms W  TPUTOHOMETpUHM  (MOJIB3YSICh, TlEe HEOOXOIUMO,
KAJIbKYJIITOPOM).

[IpeameTHbIe pE3yJbTAaThl OCBOEHUSA NPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 9 Kkiaacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAXOJIUTh C MX MOMOIIBIO
pa3IMyYHbIE 3JIEMEHTHI MPSMOYIOJIBHOIO TPEYTOJIbHUKA («pEHIeHHE NPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxomuTe (C MOMOIIbIO KaJbKYJATOpA) UIMHBI W YIJIBL  JUJIA
HETa0JIMYHBIX 3HAYCHUU.

[Tonb30BaTbes  (popMmynamMu TPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUIsl HAXOXACHUS COOTHOIIEHMH MEXKIy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Hcnonb3oBaTh TEOPEMBbl CHHYCOB W KOCHHYCOB [JIsl HAXOXICHUS Pa3IUYHBIX
3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTrOJIbHUKOBY), IPUMEHATh UX MPU PEIICHUU
F€OMETPUYECKUX 3a/1aY.

Bnagers monsTHSMU TpeoOpazoBaHUs MON00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Guryp. Ilonb3oBaTecs cBoiicTBaMU MOA00USI POU3BOJIBHBIX (DUTYp, YMEThH
BBIUUCIIATH JUIMHBI U HAXOJUTh YIJIbl Y TOA00HBIX (uryp. IlpumensTs cBoiicTBa moao0us
B MPaKTUYECKUX 3ajadax. YMeTb NPHUBOJUTH NPHUMEpPbl MNOAOOHBIX QUIYp B
OKpPY’KaroIleM MHUpE.

[Tonb3oBaTbcad TeOpeMamMu O MPOU3BEIECHUU OTPE3KOB XOpA, O MPOU3BEACHHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30oBaThCA BEKTOpPaMH, MOHUMATh UX TEOMETPUUECKUN M (U3HUECKUI CMBICI,
NPUMEHSTH UX B PELICHUU F€OMETPUUECKHUX U PU3NUYECKHX 3a1a4. [[puMeHaTh cKaasipHOe
IIPOU3BEIECHUE BEKTOPOB JIJIsl HAXOKIAEHUS JJIMH U YTJIOB.

[Tonb30oBaTbCd METOIOM KOOPAMHAT HA MJIOCKOCTH, NMPUMEHATH €r0 B PEIICHUU

TCOMCTPHUYICCKHUX U IIPAKTHYCCKHUX 3ada4.
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BiiageTs NOHATHAMU NPAaBUJIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JIJIMHBI
JIYTH OKPYKHOCTH M PAJUaHHOW MEPBI YIJIa, YMETh BBIUHUCIATH ILIOMIAAbL Kpyra U €ro
gactel. [[puMeHATh MOJyYeHHbIE YMEHHUSI B IPAKTUYECKUX 3a4a49ax.

HaxoauTs ocu (Mu HEHTPbI) CUMMETPUU QUTYDP, TPUMEHSTh JBUKEHUS IIJIOCKOCTH
B IIPOCTEHIINX CIIyYasX.

IIpuMEHSATH MOy4YEHHBIE 3HAaHUS HA IIPAKTUKE — CTPOUTHh MAaTEMaTUYECKUE MOJIEIIN
JUIS 3aa4  PEeajJbHOM JKWU3HUM M NPOBOJMWTH COOTBETCTBYIOIIME BBIYMCIECHUS  C
IPUMEHEHUEM 101001 U TPUTOHOMETPUYECKUX (PYHKIMH (110JIB3YACh, II€ HEOOXOAUMO,
KAJIbKYJIITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE 7 KJIACC

HauMeHoBaHue pasiena  KoiudecTBo OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIINUXCS
(Tembl) Kypca 4acoB COJIepKaHue
[Ipocreitmme 14 [Ipocreimmue DopMYyJIMPOBATH OCHOBHBIC IIOHATHS U OIIPEACIICHHUS.
rCOMCTPHUUYCCKHUC Q)Hrypm u IrCOMCTPHUICCKUC Pacno3naBathb HN3Y4YCHHBIC TCOMCTPHUUICCKUC (1)I/Il“ypBI,
X CBOMCTBA. MI3MepeHne OOBEKTHIL. onpenesiTb UX B3aMMHOC PAaCOJ0XKCHUEC, BBINNOJIHATDH
MHOroyroyibpHUK, YEpTEK 110 YCIOBHUIO 3a1a4H.

I'COMCTPHUUCCKHX BCIIMUYNH

noMaHasi. CMeXHbIE

U BEPTUKAJIbHBIC
yriabl. Pabota ¢
MPOCTEUIITUMHU
YepTeKaMHu.
HN3mepenune MTMHENHBIX
Y YTJIOBBIX BEJIMYHH,
BBIYUCJICHUE OTPE3KOB
U yTJIOB

IIpoBoauTsh IpocTENIIE TOCTPOEHUS C IOMOIIBIO LIUPKYJISA

Y JIMHEUKHU.

N3mepsaTh IMHEWHBIE U YTIIOBBIE BEIMYUHBI TEOMETPUUYECKUX U
IPaKTUYECKUX OOBEKTOB.

OnpeneasiTh «Ha I71a3» pa3Mepbl pealbHbIX 00BEKTOB,
NPOBOIMTH TPYOYIO OLIEHKY X Pa3MEpPOB.

PemaTp 33a1a4u Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH
YTJIOB.

PemaTp 331aun Ha B3aMMHOE PACIIOIOKEHUE

reOMEeTpUYECKUX (uUryp.

IIpoBoauTh Kiaccu(PUKALUIO YIIIOB, BBIYHCIAATH
JIMHEWHBIE W YIJOBBIE BEJIWYWHBI, MPOBOAMTH
HEOOXOUMBIE  JTOKA3aTENbHBIE  PACCYKICHUS.
3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHS T€OMETPUU

TpeyronbHuKU

22

[TonsiTe 0 paBHBIX
TPEYTOJIbHUKAX

Pacno3HaBaTh mapel paBHBIX TPEYTOJbHUKOB HAa TOTOBBIX
yepTexkax (C ykazaHHeM IIPU3HAKOB).
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Y IIEPBUYHBIC
IIPEICTABJICHUS O
paBHBIX QUTypax.
Tpu npusHaka
paBeHCTBA
TPEYTOJIbHUKOB.

[Ipu3Haku paBeHCTBA

MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMAHBI
MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
MPOBEJICHHON K
TUTIOTEHY3E.
PaBHOOEpEHHBIE U
PaBHOCTOPOHHUE
TPEYTOJbHUKHU.
IIpusHaku u
CBOWCTBA
paBHOOEIPEHHOTO
TPEyTOJbHUKA.
Hepasencra B
r€OMETPUH.

BoiBoauTH ciienicTBUs (PAaBEHCTB COOTBETCTBYIOITUX
AJICMCHTOB) U3 PABCHCTB TPEYTOJIbLHUKOB.

@ opMyIHPOBATH ONPEACIICHUS: OCTPOYTOILHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOSPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeUaHbl TPEYTONBHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; IepuMeTpa TPEyroabHUKa.

@opMyJIHPOBATh CBOWCTBA M MIPU3HAKHA PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Ctpouth 4YepTekH, pemiaTb 3aJa4d C  ITOMOIIBIO
HAXOXKJEHUS PaBHBIX TPEYTOJILHUKOB.

IIpuMeHsITH IPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJLHUKOB B 3a7a4ax.

Hcnoan3oBath NHPPOBBIE PECYPCHI AJIsl HMCCAET0BAHUS
CBOMCTB M3y4aeMbIX (UTYD.

3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU
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[IpssMOyTOJIBHBIN
TPEYTOJIBHUK C YIJIOM

B 300
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[TapajutenbHBIE IPSMBIE, 14 [lapasuienbHble DopMyJIUPOBATH MOHATHE [IAPATUIEIBHBIX IIPSMBIX,

CyMMa yIJIOB TPCYIrOJIbHUKa MpSMBIC, X CBOMCTBA. HAXO0IMUTb IIPAKTUYCCKUEC ITPUMCPHI.
Hakpect nexarue, M3yuath cBOIiCcTBa yrioB, 0Opa30BaHHBIX IpPU MEPECECUECHUU
COOTBCTCTBCHHBIC W napalieIbHBIX MPSIMBIX CEKYITICH.

OJHOCTOPOHHHUC YIJIBI,

IIpoBoauTh 10KA3aTEIHCTBA APATUICTFHOCTH IBYX MPSIMBIX
o0pa3oBaHHbIE TPH

C IIOMOIIBIO YIJIOB, 06p330BaHHI>IX IIpu 1ICPCCCUCHUN IOTHUX

MIePECCUCHUH 5 g
IPSIMBIX TPETHECH MPSMOM.

napaICIbHBIX B

MPSMBIX CeKyIIeit). BIYHCJIATH CYMM}yI YTJIOB TPEYTOJbHUKA 1/(13

TpusHak MHOroyrojrHuka. HaxoauTh 4ucIIOBbIC 1 OYKBCHHBIC

MapaIenbHOCTH 3HAYCHHUS YTJIOB B T€OMETPUYCCKUX 3aJavax C

MPAMBIX Tepes UCITOJIb30BaHUEM T;:opeM 0 CYMM€ yTJIOB TpeuyronLHHKa u

PABEHCTBO MHOTOYT'OJIbHUKA. SHAKOMHUTBCS ¢ HCTOPHUE pa3BUTHS

paccTosHuii 0T Touek | | COMCTPHH

OJTHOW MIPSIMOM JI0
BTOPOU MPSIMOM.
Cymma yrioB
TPEYTOJIbHUKA.
Bueunue yrisl
TPEYTOJIbHUKA
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OKpy>KHOCTb U KPYT.
["'eomeTpuueckue

IMOCTPOCHHUA

14

OKpy>XHOCTb,
XopJla ¥ JuaMeTp
WX CBOMCTBA.
KacarenrHas k
OKPY>KHOCTH.
OKpyXHOCTB,

@®opMyIHPOBaAThH ONpeAeTeHUs: OKPYKHOCTH, XOP/IbI,
JMaMeTpa 1 KacaTeIbHOU K OKPY>KHOCTH.

M3yuath UX CBOICTBA, MPU3HAKU, CTPOUTH YEPTEKU.
UccaenoBath, B TOM YUCIIE HCNIOJIB3Ys HU(POBbIE

pecypchbl: OKPY>KHOCTh, BIUCAHHYIO B YTOJ; IIEHTP
OKPYXHOCTH, BHUCAHHOU B YIOJI; PABEHCTBO OTPE3KOB

BIIMICAHHAS B YTOJI.
[Tonsatue o 'MT,
MPUMEHEHUE B
3a/1a4ax.
buccekrpuca un
CEepECANHHBIN
NEPHEHIUKYJIAp Kak
r€OMETPUYECKUE
MECTa TOYEK.
OKpyXHOCTb,
ONMCAHHAs OKOJIO
TpPEYroJIbHUKA.
OKpyXHOCTb,
BIIMICAHHAs B
TPEYroJIbHUK.
[Ipocreimmue
3a7a4l Ha
IOCTPOCHUE

KacaTeJbHbIX.
HUcnoas3oBars metoa ' MT 171 noka3arenbCcTBa TEOPEM O
nepeceuyeHur OUCCEKTPHUC YIJIOB TPEYTOJbHUKA U
CEpPEIMHHBIX MEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomomsio I'MT.

OBianeBaTh NOHATUSAMM BIIMCAaHHON U OIMCAHHOMN
OKPYKHOCTEU TPEYrOJbHUKA, HAXOAUTh LICHTPHI ITUX
OKPY’KHOCTEM.

Pematb OCHOBHBIE 32/1a4M HA OCTPOEHUE: yIJia, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHINKYISIPa TaHHOTO
OTpPE3Ka; NPSIMOU, MPOXOASAIIEH Yepe3 JAHHYIO TOUKY U
MEePIICHIUKYJIIPHON JAaHHOU MPSMOI; OUCCEKTPUCHI
JTAHHOTO yIJIa; TPEYTOJbHUKOB IO PA3JIMYHBIM 3JIEMECHTaM.
3HAKOMMTBCSI C HCTOPHEH Pa3BUTHUS T€OMETPUU
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[loBTOpEeHME, 00001EHNE 4 IloBTOpEHUE U Pemiarb 3aa4m Ha IOBTOPEHUE, MIUTIOCTPUPYIOLIUE CBA3U
3HAHUU 000011IeH1E MEKIY pa3IUYHBIMM YacTAMH Kypca
OCHOBHBIX
IOHATHN H
METOJ0B Kypca
7 Ki1acca
OBUIEE KOJIUYECTBO 68
YACOB I10
[TPOI'PAMME
8 KIIACC
HauMeHoBaHue pasjaena | KoamdecTBo OCHOBHOE OCHOBHBIE BUIBI IEATEILHOCTH 00Y4arOIUXCs
(Temsl) Kypca 4acoB coJiepKaHue
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YeTblpeXyroabHUKH

12

MN300paxkaTh M HAXOAUTH HA YEPTEIKAX YETHIPEXYTOJIbHUKU

[Tapannenorpamm,
€ro IIPU3HAKH 1 pa3HbBIX BUJOB MW HUX DJJIEMEHTH. @DOpMyJHMPOBATh
cBoiicTBa. YacTHbIE ompeaeJIeHUusi:  IapajuleJorpaMma,  IpsMOYIOJIbHUKA,
caydau pomOa, KBajpara, TpaleUud, pPaBHOOOKON Tparenuu,
apajiesIorpaMMoB IPSIMOYTOJIbHOM TPAIELHH.
(MpsAMOYTOJIbHUK, Jloka3pIBaTh M HCHOJb30BaTh MNPH PpPelIeHuH 3a4a4
pom0O, KBaapar), ux IIPU3HAKU U CBOMCTBA: apaJIJIeIOrpaMma,
[IPU3HAKU U CBOUCTBA. | MPSAMOYTOJbHUKA, poMOa, KBajJpaTa, Tpareuuu, paBHOOOKOM
Tpanenus. TpaIeuny, MPAMOYTOJIbHOU TpaIeIuu.
PapHOOOKas M IIpumMeHsATHL MeTOA YABOCHHUS MEIHAHBI TPEYTOJIbHUKA.
IPSIMOYTOJIBHAS

Hcnoab3oBath 1M POBBIE PECYPCHI IS UCCIETOBAHUS
Tpanenuu. Meron .

CBOMCTB U3y4aeMbIX QUTYP.
YIBOCHHSI METUAHBI. 3 .
IenTpasHas HAKOMHUTBCS € HCTOPUEH pa3BUTHUS TEOMETPUN
CUMMETpUS

Teopema @aneca u TeopeMa 15 IIpoBoauTH NOCTPOEHUS C TIOMOLIBIO LIUPKYJIS U IMHEVKN

0 MPpONOPHUOHAIIBHBIX

OTpe3Kax, MoJ00HbIC
TPEYTOJbHUKU

Teopema Paneca u
Teopema o
MPONOPUMOHAIBHBIX
oTtpe3kax. CpenHss
JIMHUS TPEYTOJIbHUKA.
Tpanenus, ee
CpenHsis

¢ wucnons3oBaHue Tteopembl dajeca U TEOpEeMBI O
IPONOPLUHOHAIBHBIX ~ OTPE3Kax, CTPOUThb YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTh JOKA3aTEJBLCTBO TOrO, 4YTO MEIUAHBI
TPEYTOJbHUKA TIEPECEKAIOTCs B OJTHOM TOYKE, U HAXOAUTh
CBSI3b C IICHTPOM MaccC, HAXOJAMTh OTHOIIEHUE, B KOTOPOM
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JVHMUSL.
[TponopuumonaneHble
orpesku. LlenTp
Macc B
TPEYTOJIbHUKE.
ITomoOHbIE
TpeyroJbHUKU. Tpu
MpU3HaKa Mo00us
TPEYTOJIbHUKOB.
[Ipumenenune
nonooust npu
pELIeHUH
MPaKTUYECKUX 3a]a4

MEJ/IMaHbI JCATCS TOUKON UX MePECCUCHHS.

HaxoauTthb mog00HbIC TPEYTOJIBHIKN Ha TOTOBBIX YePTEIKAX
C YKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOT00MS.
Pemartp 3a1a4u Ha MOJA0OHBIC TPEYTOJILHUKHU C TIOMOIIIBEO
CaMOCTOSITEIIEHOTO IIOCTPOSHUS YePTESIKEH U HAX OXKICHUS
10JTOOHBIX TPEYTOJIBHUKOB.

IIpoBoaUTH 10KA3aTEIBCTBA C UCIIOIB30BAHUEM
MIPU3HAKOB MOI00US.

Jloka3bIBaTh TP NpPU3HAKA OO0 TPEYTOJIbHHUKOB.
IIpuMeHSATH MOJIy4eHHbIE 3HAHUS IIPU PEIICHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.
3HAKOMUTBCS ¢ HCTOPHEH pa3BUTUS TEOMETPUN

[Inomans. Haxoxnenue
MJIOIAJEH TPEYTOJIbHUKOB
U MHOTOYTOJIbHBIX (PUTYp.
[Tnomaau nomoOHBIX GUryp

14

CBoiicTBa IO AECH
reOMETPUUECKUX
buryp. ©opmybl
JUTS TITOIIA I
TPEYTOJIbHUKA,
napajjiesorpamma,
Tpamneiuu.
Brruuciaenue
IJIOIIAZEN CIIOKHBIX

duryp.

OBJageBaTh NEPBUYHBLIMHU NPeICTABIEHUSIMHU 00
oO1elt Teopuu wiom@aau (Mepsi), popmMyJanpoBaTh
CBOMCTBA TIJIOMIAH, BBISCHITH UX HATJISITHBINA CMBICIL.
BoiBoauTh (opMyJibl IUIOIIAIN MTapajjiesiorpaMmma,
TPEyTOJIbHUKA, TPaneuu u3 GopMyJibl II0IIAIN
NpSIMOYTOJIbHUKA (KBagpata).

BoiBoAUTH (OpMYIIBI TIJIOMIATN BEITYKIOTO
YETHIPEXYTOJbHUKA YePE3 TUaroHaau U YroJl MEXIY
Humu. HaxoauTs momaau ¢uryp, n300pakeHHBIX Ha
KJIeT4aTol Oymare, HCIOJIb30BaTh pazOueHue (GUrypel Ha
4acTH U JOCTpavBaHHUE.
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[Tnomanu duryp Ha
KJIeT4aTon Oymare.
ITromaau momoOHBIX
buryp. 3amaum ¢
MPAKTUYECKUM
COAEPKAHUEM.
Pemenne 3amau ¢
MTOMOIIbI0 METO/Ia
BCIIOMOIaTeJIbHOU
IO N

Pa30upaTs npuMepbl UCIIOJIB30BaHUS BCIIOMOTaTEIbHOM
IJIOIIAIN JIJISl PEIIEHUSI TEOMETPUYECKHX 3a/1a4.
Haxoautp mioniaau mogo0HbIX GUryp.

BbIuncJasTh I0MAAN pa3InuyHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3agaum Ha IJIONIA/Ib C TPAKTUYECKUM
coJiepKaHueEM
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Teopema Iudaropa
¥ Hadajga TPUTOHOMETPHUH

10

Teopema ITudaropa,
ee MIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(yHKIHNA OCTPOro
yria
MPSIMOYTOJILHOTO
TPEYTOJbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHHSI B
MPSIMOYTOJIBHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUECKOE
TOXIECTBO

Hoxa3biBaTh Teopemy [ludaropa, ucnosib3oBarhb ee B
MPAKTUYECKUX BHIYUCIICHUSX.

DopMyaMpPOBaThH ONPEICICHUS

TPUTOHOMETPUUECKUX (PYHKIIUI OCTPOTro yriia,
NPOBEPATH UX KOPPEKTHOCTh. BHIBOAUTH
TPUTOHOMETPUUECKUE COOTHOIICHUSI B

IPSIMOYTOJILHOM TPEYTOJbLHUKE.

HccaenoBath COOTHOIICHUS MEXIY CTOPOHAMH B
NPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriamu B 45° u 45°;
30° u 60°.

Hcnoab3oBath (HOpMYIIbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO JIJIsI HAXOXKICHUS
COOTHOILICHUHN MEXAY TPUTOHOMETPUUECKUMH (PYHKIIUSIMU
Pa3JIMYHBIX OCTPHIX YTJIOB.

IIpyMeHATH NOJYYEHHbIEC 3HAHHUS U YMEHUS IPU PEUICHUU

IMPAaKTHYCCKUX 3a7ay.

3HAKOMHMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
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YTIbl B OKPY’KHOCTH.
Bniucannbie U ONMCaHHbBIE
YETHIPEXYTOJIbHUKHU.
KacarenpHble K
oKkpyxHOCTH. Kacanue
OKPYXHOCTEMN

13

Brincanneie u
LIEHTPaJIbHbIC
YIJIBI, YTOJI

MEXY
KacaTelIbHOM |
XOPHOM.

VYriBl MEXIY
XopJlaMu U
CEeKYIIUMHU.
Bricanneie u
OIMCaHHbIC
YETHIPEXYTOJIbHUKH,
WX IPU3HAKUA U
CBOICTBA.
IIpumenenune atux
CBOWCTB IpH
pelIeHUn
F€OMETPUYECKUX
3ajad4.

Bzaumnoe
PacIoJIOKEHUE ABYX
OKPYXHOCTEH, 0011I1e
KacaTeJIbHBIE.
Kacanue
OKPYKHOCTEU

@®opMyIMPOBATh OCHOBHBIE ONPE/EIICHMS, CBI3AHHBIE C
yIiaMu B Kpyre (BIMCaHHBIA yToJ, LEHTPaIbHBIN yIrod).
HaxoauTth BIMCAHHBIE YITIbl, ONMPAIOLIUECS HA OJIHY YTy,
BBIYHMCJISATH YIJIbl C TOMOUIBIO TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMBbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIECHTPAJIILHOM YTJIE.

HccnenoBath, B TOM YUCiIE ¢ TOMOUIBIO IIU(PPOBBIX
pPECYpPCOB, BIIMCAHHBIE U OIMCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKH.

Hcnoab3oBaTh 3TH CBOMCTBA U MIPU3HAKU MPU PEILICHUH
3aj1a4
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[ToBTOpenue, 06001IEHIE

Pemarnb 3aJla9M Ha IIOBTOPCHUC, NIINIIOCTPHUPYIOIIUC CBA3U

IToBTOpEHHE
3HAHUU OCHOBHEIX [TOHsTuii 1 | MEAAY PA3IMUYHBIMK 4aCTAMH Kypca
METOJ0B KypCcoB 7 U
8 KJ1acCOB,
0000111eHYE 3HAHUI
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KJIACC
CHOBHBIC BUJIBI JCATEILHOCTH 00YUYarOIIUXCS
HaumenoBanue pasnena | KonuuecTBo OcHOBHOE O AR Y H
(Temsl) Kypca 4acoB coJiepKaHue
Tpuronomerpusi. TeopeMbl 16 Onpeiesienne @opMyJIMPOBATH  ONpeNeJeHU]  TPUTOHOMETPUUYECKUX
KOCHHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX q)YHK]_II/Iﬁ TYIIBIX U IIPAMBIX YIJIOB.
Pemenne TpeyroasHUKOB ¢yHKImii yrnos or 00 | BBIBOAMTE TeOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (¢

1o 1800. @opmyiibr
MIPUBEICHMUS.
Teopema KOCHHYCOB,
TeopeMa CHHYCOB.
Pemenne
TPEYTOJIBLHUKOB.
IIpakTrnueckoe
MIPUMEHEHUE
JIOKa3aHHBIX TEOpEM

paznycoM OMMCAHHON OKPY>KHOCTH).

BoiBoAUTH (hOpMYIIbI VI BHIYUCICHHUS IJIOIIaAeH ¢
HCI0JIb30BaHMEM TeopeM TPUroHoMeTpuM (popmyra
IUIOIIAJH TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YTOJI
MEX1y HUMH, (hopMyJia IUIOLIaId YEThIPEXYTOJbHUKA
Yyepe3 ero AMaroHaau U yroi MeX1y HUMU).

PemiaTes TpeyrogbHUKH.

PemaTp nmpakTuyeckue 3aaun, CBOASAIIMECS K
HaXO0XXJICHUIO PA3JIMYHBIX 2JIEMEHTOB TPEYTOJIbHUKA
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[IpeoOpazoBanue mogo0usI.
Mertprueckue
COOTHOIICHHSI

B OKPYKHOCTH

10

ITongarue o
npeodpa3oBaHUM
MoJI00usI.
CoOTBETCTBEHHEIE
2JIEMEHTHI
NnoJ00HBIX (Uryp.
Teopema o
MIPOU3BEICHUHN
OTPE3KOB XOP,
Teopema

OcBauBaTh NOHAITHE PEOOPA3OBAHUS TTOJJOOUS.
HccaenoBaTh OTHOIICHUE JIMHEWHBIX 3JIEMEHTOB (DUTYP
npu peoOpa3oBaHUU MOJ00MS.

HaxoauTs npuMepsl o00usi B OKpY>Karolieu
JNEUCTBUTEIBHOCTH.

BbIBOAUTH METPUUECKHUE COOTHOMIECHUS MEXKTY
OTpEe3KaMHU XOpJI, CEKYIINUX U KacaTeIbHBIX C
UCIIOJIb30BAaHUEM BITMUCAHHBIX YTJIOB U MOJT00HBIX
TPEYTOJIbHUKOB. PemaTrh reoMeTpudeckre 3a1aqu u
3a/1au U3 peasbHOM KU3HU C UCTIOIH30BAHUEM MOJOOHBIX
TPEYTOJILHUKOB

O IPOU3BEIAECHUU
OTPE3KOB CEKYIIHUX,
Teopema o
KBaJipare
KacaTeJIbHOM.
IIpumeHnenue B
pelIeHun
r€OMETPUYECKHUX
3a1a4
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BekTopsl

12

Omnpenenenue
BEKTOPOB, CIIOKEHUE
1 BBIUMTAHUE
BEKTOPOB,
YMHOXEHUE BEKTOpa
Ha YHUCIIO.
duznyeckui u
F€OMETPUUECKUH
CMBICJI BEKTOPOB.
Paznoxenue
BEKTOpa M0 JBYM
HEKOJUTMHEAPHbBIM
BEKTOpaM.
Koopaunater
BEKTOpA.

CxkansgpHoe
MIPOM3BEICHUE
BEKTOPOB, €T0

Hcnosb30BaTh BEKTOPHI KaK HAIIPABICHHBIC

OTPE3KH, HCCJIeT0BATH TCOMETPUICCKHIA

(mepemerenre) u GU3MUECKHUN (CHUIA) CMBICIBI
BEKTOPOB.

3HATh onpejieieHHsl CyMMBI U Pa3HOCTH BEKTOPOB,
YMHO>KEHHSI BEKTOPA Ha YUCJIO, HCCJIe10BATh
T€OMETPUYECKUNA U (PU3NIECKUN CMBICIIBI ATHX OTIEPAIIHA.
PemaTh reomeTpuyeckue 3aa4u ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOP MO ABYM HEKOJUTMHEAPHBIM
BEKTOPaM.

Hcnonpb30BaTh CKasIpHOE TPOU3BEICHNE BEKTOPOB,
BbIBOJIMTH €r0 OCHOBHBIE CBOWCTBA.

BbI4ucJasiTh CYMMY, Pa3HOCTh M CKQJISIPHOE TTPOU3BEICHUC
BEKTOPOB B KOOpIMHATAX.

HpI/IMeHﬂTb CKaJIApPHOC IIPOU3BCACHUC IOJIsI HAXOXKIACHUSA
IJIMH U YTJIOB
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MIPUMEHEHUE JUIS
HAXOXJCHUS JJIMH U
YIJIOB. Pemenue
3alad = C TMOMOILBIO
BEKTOPOB.
IIpumenenue
BEKTOPOB TUTSL
peLICHUs 3a1a4

busuku
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JlekapTOBBI KOOPAUHATHI
Ha IIOCKOCTH

JlexapToBbI
KOOPAMHATHI TOYEK
Ha IJIOCKOCTH.
YpaBHEeHUE TIPSMO.
YpaBHeHHE
OKPY’KHOCTH.
Koopaunatel Touek
IIEpECEYECHUS
OKPY>KHOCTU H
npsMon. Merox
KOOpJHHAT IIpU
peleHun
r€OMETPUUECKUX
3a7a4, IPAKTUYECKUX
3ama4

OcBauBaTh NOHATHE MPSIMOYTOJIBLHON CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAUTH YpaBHEHUE MPSMOM U OKPY>KHOCTH.

BbieisiTh TIOJHBIN KBaJpaT 17151 HAXOXKIACHUS

[EHTpa U pajiiyca OKPY>KHOCTH MO €€ YPaBHEHHUIO.

PemaTh 3a1auM Ha HAXOXKJICHUE TOUYEK

NepeceueHUst MPSAMbBIX M OKPY>KHOCTEH C TTIOMOIIBIO METO/Ia
KOOp/IMHAT.

Hcnoab3oBaTh CBOMCTBA YIIIOBOIO KO3 PUIIMEHTa NPAMON
Opy peHieHUu 3ajad, JJIsd ONPEJEICHUS PaCIONIOKEHUS
IIPSIMOM.

IIpuMeHsATHL KOOPAWHATHI TPU PEHICHUN
TCOMETPUYECKUX M TPAKTHYCCKUX 3a/ad,

JUTSI TIOCTPOCHUS MaTEMaTHYECKUX MOJIeTIeH

peanbHbIX 3a7a4 («METOJl KOOPAUHATY).

IMoab30BaThCsI 111 TOCTPOCHUS U UCCIICTOBAHHMA

U(POBBIMU PECYPCAMH.

3HAKOMHUTBHCS ¢ UCTOPHEH Pa3BUTHUS TEOMETPUU
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JmnHa OKpy>KHOCTH H
IJION[AJb Kpyra.
Brrauciaenue miomagen

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmo 0. Jnuna
OKPYHOCTH, T1yTH
OKPYKHOCTH.
Panuannas mepa
yria.

ITmomane kpyra,
CEKTOpa, CETMEHTAa

@D opMyJIUPOBATH ONPEACICHNUE NPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JICMEHTHI.
Hoab30BaThLCSI IOHATUEM JJIMHBI OKPYKHOCTH,
BBEJICHHBIM C ITOMOIIBIO MPABUIIBHBIX MHOTOYTOJIBHUKOB,
onpeneasaTh yrcio O, nmuny nyru u paguaHHyo Mepy
yria. IlpoBoguTs mepexox oT paguaHHON MEpHI yria K
rpajyCHOU U HA00OPOT.

OmnpenensiTh JI0MIAIb KPyTa.

BoiBoguth popmy.ibl (B rpagyCcHON U paluaHHON Mepe)
JUISL UTAH IyT, TUIOLIAJAEH CEKTOPOB U CETMEHTOB.
Boruucasite miomanyd Guryp, BKIFOYAIOMUX AJIE€MEHThI
OKPYXKHOCTH (KpyTa).

Haxoauth roniaay B 3aj1a4ax peajibHOM KU3HU
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I[BI/I}KGHHH IIJTOCKOCTH

ITonsTue o
JIBUKECHUU
IIJIOCKOCTH.
[TapannenbHbIN
MIEPEHOC, TOBOPOT
IIpumeHnenue npu
pEIICHUY 3a7a4

Pa3ouparte npuMepsl, WUTFOCTPUPYIOLIIUE TTOHITHUS
JBH>KCHUSL.

DopMyJTHPOBATH OIPEICICHNs NapauIeIbHOIO IEPEHOCA,
MIOBOPOTA U OCEBOM CUMMETPHHU.

BbIBOAUTH UX CBOKCTBA, HAXOAMTH HEIIOJIBUKHBIC TOUKH.
Haxoaurb LHEHTPBI U OCU CUMMETPUN MPOCTENIIUX

dburyp.

IIpumeHsTh napajuiesIbHbIN IIEPEHOC U CUMMETPHUIO

IIPU pEIICHUU T€OMETPUIECKUX 3a1a4 (pa3ouparhb
IPUMEPHI).

Hcnoab3oBaTth /il TOCTPOSHUS U UCCIIETOBAHUM ITU(POBBIC
pecypcsl
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[loBTOpEeHue, 006001IEH E,

CHUCTCMAaTHU3alluA 3HAHUU

[loBTOpEHNE
OCHOBHBIX ITOHSITHUI
1 METOJIOB KYpCOB
7-9 xnaccos,
000011IcHNE U
CHCTEeMAaTH3aIs

3HaHuil. [Ipocrennme

r€OMETPUYECKHUE
burypsl 1 ux
CBONCTBA.
N3mepenue
r€OMETPUUECKHUX
BEJIMYMH.
TpeyronbHUKH.
[TapayutennbHbIE U
MEPIIEHAUKYJISIPHBIE
MIpSIMBIE.

OKpyX HOCTb U
KpYT.
I'eomeTpuueckue
MOCTPOEHUS. YTJIbI
B OKPY>KHOCTH.
Brnucanneie u
OTNMCAHHBIE
OKPYKHOCTH

OnepupoBath NOHATHAMM: QUrypa, TOUKA, IpsMas, yrod,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 pABHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTrONIbHUK, MEIMAHA,
OMcceKTpuca 1 BbICOTA TPEYTOJIbHUKA, TApaJJIEIIOrpaMM,
poMO, IPSAMOYTOJIHUK, KBaJIpaT, TPANeLus; OKPYKHOCTb,
KacarelsibHas; paBEeHCTBO U 1ojo0ue Gpuryp,
TPEYTOJIBHUKOB; MTAPAJUIEIIbHOCTh U NEPIIEHANKYJIISIPHOCTD
OPSIMBIX, YTOJI MEKIY NPSMBIMU, CAMMETPHSI OTHOCUTEIBHO
TOYKH U NPSAMOW; JJIMHA, pPACCTOSIHUE, BEIMYHUHA YTJIa,
IJIOIIA b, IEPUMETP.

Hcnoab3oBatrh popMyJibl: IEPUMETPA U TIIOLIAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M ILIOIIAIN KPyTa,
o0bema MpsIMOYTOJILHOTO Mapalljiesienumneaa.
OnepupoBaTh NOHATHAMM: PSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; UCIOJIb30BATh 3TH MOHATHS IS
IIPEICTABIICHUS TAHHBIX U PELICHMS 3a7a4, B TOM YHCIIE U3
JOPYrUX y4eOHBIX MPEIMETOB.

PemiaTe 3a71a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSATHUH,
WUTIOCTPALIAIO CBSA3E€M MEXy pa3IMYHbIMHU YaCTSIMH Kypca.
BeiOupaTs MeTox 111 pelieHns 3a1a4Hu.

PemiaTh 3aaa4n U3 IOBCETHEBHOU KU3HU
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MHOI'OYT'OJIbHUKOB.
[Ipsmas u
OKPY>KHOCTb.
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YeThIpexXyTroJbHUKHY.
Bnucannsie u
OITMCaHHbIE
YETBIPEXYTOJIbHUKH.
Teopema [Tudaropa
¥ Havaja
TPUTOHOMETPHH.
Pemrenne oOmmx
TPEYTOJILHUKOB.
[IpaBunbHBIE
MHOT'OYT'OJIbHUKH.
IIpeobpazoBanms
IJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpus.
IImomane.
Brruncnenue
IJIOIAAEH.
[Tmomaau moagoOHBIX

¢buryp. JlekapToBbl
KOOpJAWHATHI Ha
IJIOCKOCTHU. BeKkTOphI
Ha IJIOCKOCTHU
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OBLIEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME

68
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» B 7-9 KIIACCAX

IMNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM HH(PPOBOM MHpE BEPOSTHOCTh M CTAaTUCTHKA MPUOOpETAIOT BCE
OOJIBIIYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS IPAKTUYECKUX TPUIIOKEHHM, TaK U KX POJIU
B 00pa30BaHuM, HEOOXOAMMOM KaxA0My 4esioBeKy. Bo3pacraeT uucio npodeccuii, npu
OBJIAJICHUH KOTOPBIMU TpedyeTcst Xopoliast 6a30Basi MOATOTOBKA B 00J1aCTH BEPOSITHOCTH
U CTAaTHCTHKH, TakKas MOJATOTOBKA Ba)KHA JUIsl MPOJOJDKEHHsS OOpa3oBaHUs W A
YCHEIIHON MPO(ECCHOHATIBEHON Kaphephl.

Kaxx11p1i1 4esnoBeK MOCTOSIHHO MPUHUMAET PEUIEHUSI HA OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A 1711 0OOOCHOBAHHOTO TPHUHATHUS PEUICHHS] B YCIOBUSAX HENOCTAaTKa WIU
n30bITKa HWHGOpPMAIMU HEOOXOJMMO B TOM UHCIE XOpOIIo Cc(HOpMHUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILUICHHE.

NmenHo mod3ToMy OCTpO BCTalla HEOOXOAUMOCTh CHOPMUPOBATH Y 00YUAIOIITUXCS
(YyHKIHMOHAIBHYIO T'PAMOTHOCTh, BKJIIOYAIOLIYI0 B c€0s B KAauyeCTBE HEOTHEMIIEMOMN
COCTaBJISIOLIEH YMEHUE BOCHPUHUMATh M KPUTHUYECKU AaHAIU3UPOBATH MH(POpPMAIUIO,
NPEICTABICHHYIO B PAa3JIMYHBIX (POpMax, MOHMUMATh BEPOSITHOCTHBIN XapaKTep MHOTHMX
peanbHBIX NPOLECCOB M 3aBUCHUMOCTEH, MPOM3BOJIWUTH IPOCTEUINNE BEPOSITHOCTHBIC
pacyeTshl.

3HAaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMU TpHHIMIAMHU cOOpa, aHaiu3a u
NPEACTAaBICHUS] JAHHBIX U3 pPa3u4HbIX cdep KU3HU OOIEecTBA W TOCYyIapcTBa
npuoOmiaeT oOydalomuxcs K OOIIeCTBEHHbIM HHTepecaM. I3ydeHue OCHOB
KOMOMHATOPUKM pa3BUBAET HABBIKM OpraHU3aluyd Iepedopa M IMOJACYETa YHCIa
BApUAHTOB, B TOM YHUCJI€ B NPHUKJIAJHBIX 3a/]adax. 3HAKOMCTBO C OCHOBAMM TEOPUHU
rpadoB cO3MaeT MaTeMaTH4YeCKud (QyHIaMeHT ajigi (GOpMHpPOBAHUS KOMIIETEHUMH B
obnactu MHPOPMATUKU U UUPPOBBIX TexHOJOTUH. [IpU W3yYeHUM CTATUCTUKU U
BEPOATHOCTH OOOTAIIAOTCS MPEACTaBICHUS OOYJarOIIMXCS O COBPEMEHHOM KapTHHE
MHUpa U METOJaX €ro HcclieoOBaHus, POpMUPYETCS MOHUMAHUE POJIM CTATHUCTUKHU Kak
UCTOYHUKA COLMAIBbHO 3HAUYMMON HMH(pOpMAIMM M  3aKJIaJbIBAIOTCA  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTcTBUM C JaHHBIMH LIETSIMU B CTPYKType IpOrpaMMbl y4eOHOTo Kypca
«BepoATHOCTh U CTAaTUCTHUKA» OCHOBHOTO 00IIer0 00pa30BaHUsI BbIIEIEHBI CIEIYIOLINE

COACPKATCIIbHO-MCTOAUYCCKUC JIMHHUM: ((HpeI[CTaBJ'IeHI/Ie JaHHBbIX MW OIINCAaTCJIbHAasA
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CTaTUCTUKA», «BeposTHOCTHY», «DneMeHThl KOMOMHATOpPUKWY», «BBegeHue B Teopuio
rpadoBy.

Conepxanue nuHun «lIpeacraBieHre NaHHBIX WM OINUCATENIbHAS CTATUCTHUKA»
CIIy’KUT OCHOBOM 11Jisi (GOPMHPOBAHUS HABBIKOB pabOThI ¢ MH(MOpPMAIUEH: OT YTCHHUS U
UHTEpIIpeTalud HHQOpPMAIMK, TPEICTABICHHON B TabnmuIlax, Ha AMarpaMMmax M|
rpadukax, 10 cOopa, MpeACTaBICHHS M aHalu3a J@HHBIX C HCIOJIb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEOHUX MW paccenBaHus. PaboTas ¢ JaHHBIMH,
oOyyJaronquecss yd4aTcsi CUMTBIBaTb MW MHTEPIPETUPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHUPOBATh U KPUTUKOBATh MPOCTEHIIINE TUIOTE3bI, PA3MBILUIATH HaJl JaKTOpamu,
BBI3BIBAIOIIMMH HW3MEHYMBOCTb, W OLICHUBAaThb MUX BIIMSHUE HA PacCMaTpUBAEMbIC
BEJIUYUHBI U MTPOLIECCHI.

WHTYyUTUBHOE TMPEACTABICHUE O CIy4allHOM HW3MEHUYMBOCTH, HCCIEIOBaHUE
3aKOHOMEPHOCTEN M TEHAECHUNHA CTAHOBUTCSA MOTHMBHUPYIOIIEN OCHOBOW ISl U3YYECHHUS
TEOPHUH BEPOSATHOCTEN. boJiblIoe 3HaueHne UMEIOT MPAKTUYECKUE 33/1aHNs, B YACTHOCTH
OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJUTCS KAK Mepa MPaBAONOA00US CIIy4ailHOTO COOBITHSI.
[Tpu n3yueHun yueGHOro Kypca o0yyaronifecsi 3HaKOMATCS ¢ MPOCTEUITUMU METOIaMU
BBIUKCIICHHUSI BEPOSATHOCTEN B CIy4allHBIX SKCHEPUMEHTAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU MCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJSIONIMMU CTaBUTh H
pemaTh Oosiee cloXkHbIE 3aau. B yueOHbIN Kypc BXOJAT HaYaJIbHbIE IPEJICTABICHUS O
CIy4YalHbIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYalOIIUXCA  C
MHOXKE€CTBAMU M OCHOBHBIMHU OIEpalUsIMU HaJ MHOXECTBAMH, PacCMaTpPUBAIOTCA
OpuUMeEpbl MPUMEHEHHsS [Jisl pEeIIeHUs 3a/ad, a TaKKe HCIOJb30BaHUA B APYIrHX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeaMeTax.

B 7-9 knaccax uzydaetcsi yueOHbIN Kypc «BeposSTHOCTb U CTATUCTUKAY», B KOTOPHIN
BxomaT pazgensl:  «lIpencraBieHne JaHHBIX W ONKCATENIbHAs  CTATHCTUKA,
«BeposTHOCTEY, «D1€eMEeHTbl KOMOMHATOPUKNY», «BBeeHne B TeOpHIo rpadony.

OO0miee 4YUCIO YacoB, PEKOMEHIOBAHHBIX JUIS HW3Y4YeHHUs] Y4eOHOro Kypca
«BeposTHoCcTh U cTaTucThKa», — 102 vaca: B 7 knacce — 34 yaca (1 4ac B Heneno), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 kiacce — 34 yaca (1 gac B Heeio).

COJAEPXXAHME OBYUYEHUA
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7 KUIIACC

[IpeacraBienre aHHBIX B BHjE TaOJWll, AUarpamMm, rpaukoB. 3aroiaHEHHE
Ta0JHI], YTCHUE W TIOCTPOCHHE JUArpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX).
Urenue rpadukoB peanbHBIX IpolieccoB. M3pneuenne mHbopmanuu U3 auarpamMm H
TaOJIMIL, UCTIONB30BAHNE U UHTEPIPETALIUS JAHHbIX.

OnucarenpHasi CTaTHCTHKA: CpeaHee apudMeTmdeckoe, MeaWaHa, pa3Max,
HanOoJIbIIIee U HAUMEHbIIIEE 3HAUCHHSI HA00pa YMCIIOBBIX JaHHBIX. [Ipumepsl cirydaitHon
M3MEHYUBOCTH.

CrnydaliHbIN SKCIIEPUMEHT (OIBIT) U ClIy4aiiHoe coObiTHE. BepodaTHOCTh 1 YacToTa.
Ponb MasioBepOSATHBIX U MPAKTUYECKU IOCTOBEPHBIX COOBITUH B MPUPOJE U B OOIIIECTBE.
MoHeTa u urpainbHas KOCTb B TEOPUHU BEPOSTHOCTEN.

I'pad, Bepmnna, pedpo. Crenenp BepiinHbl. Yucio pedep u cyMMapHasi CTEICHb
BepnH. [IpencraBnenue o cBsizHocTH Trpada. Lemu u nukinel. [lytu B rpadax. O6xon
rpacda (sinepoB nyTh). [IpencraBienue 06 opueHTHpoBaHHOM Tpade. Pelenue 3a1au ¢
MTOMOIIBIO Tpad)oB.

8 KVIACC

[IpencraBneHue JaHHBIX B BUE TAOIUL, UarpaMM, rpaduKoB.

MHOX€eCTBO, 2JIEMEHT MHOKECTBA, OJAMHOKECTBO. Onepanuu HaJl MHOKECTBAMMU:
o0ObeIMHEHUe, TNepeceueHue, aonojgHeHue. CBoicTBa omepanuil HaJg MHOXECTBaMMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEACIIUTENBHOE, BKItOUEHHs. Mcnonb3oBanue
rpauueckoro MpeACTaBIEHUST MHOXECTB MJIsi ONKCAaHUS peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4.

N3mepenne paccemBaHus [aHHbIX. Jlucniepcuss W CTaHAAPTHOE OTKJIOHEHHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DneMeHTapHble COOBITUA CilydaiiHoro omnbita. Ciydaiinbie coObITHs. BepostHOCTH
coObITUH. OMNbBITEI ¢ PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMU COOBITHSIMHU. ClydailHbIN
BbIOOD. CBSI3b MEXKAY MAJIOBEPOSATHBIMU U MPAKTUUYECKH JOCTOBEPHBIMU COOBITHSIMHU B
pupoze, OOIIECTBE U HAYKE.

JepeBo. CBOWCTBAa JEpPEBBHEB: €IMHCTBEHHOCTHh ITYTH, CYLIECTBOBAHWE BHCSUYEH
BEPILMHBI, CBSI3b MEXKAY YMUCIOM BepIIMH M uucioM pedep. IIpaBuno ymHOKeHUS.

Pemienue 3anau ¢ momotibio rpados.
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IIpotuBonosnoxHeie coObITus. duarpamma Oitniepa. OObeIMHEHUE U NIEPECEUCHUE
coObiTuii. HecoBmecTHbie coObITHS. DopMynia CIOXKEHHUS BEPOATHOCTEH. Y CIIOBHas
BepoATHOCTb. [lpaBuno ymHoxeHus. HezaBucumble coObiTus. IlpencraBnenue
JKCIIEPUMEHTa B BHJIE JiepeBa. PeleHue 3agady Ha HAXOXACHHUE BEPOSTHOCTEH C
MOMOIIIBIO JIEPEBa CIIy4allHOTO SKCIIEPUMEHTA, TuarpaMm Jitiepa.

9 KIIACC

[IpencraBnenre AaHHBIX B BUAEC TaONHIl, TUarpamm, TpauKoB, WHTEPIPETAIHS
JAaHHBIX. YTeHHEe U TOCTpOeHue TabJull, AuarpaMm, rpauKoB O peaabHbIM JTaHHBIM.

IlepecranoBku u daktopuan. CoyeTaHuss W YHUCIO CcodeTaHUU. TpeyrojbHHUK
[Tackains. Pemenue 3a1ayu ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTb. CnydyallHbII BbBIOOp TOYKM U3 (QUIYphl  Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 JYyTH OKPYKHOCTH.

HcnpiTanne. Yenex um Heynaya. Cepust ucnbITaHMd A0 nepBoro ycmexa. Cepus
ucneiTanuii bepaysum. BeposatHocTu coObITHII B cepun UcTibITaHUN bepHyIm.

CnydailHag BeJIMYMHA W PacHpeicsicHUE BEpOSITHOCTEH. Maremaruueckoe
OoXuJaHue U aucrepcus. [IpuMepbl MaTeMaTHYECKOTO 0KUIAHUS KaK TEOPETHUYECKOTO
CpPEIHEr0 3HAYE€HUs BEIMYUHBI. MaTeMaTHYeCKOe OKUJIAHUE U TUCHEPCUs CIyYalHOU
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCTIBITAaHWUN bepHym».

[TonsiTue o 3akonHe GoMbIUX yncen. M3MepeHne BeposiTHOCTEH ¢ ITOMOIIBIO YacTOT.
Ponb u 3HaueHUE 3aK0HA OOJIBIIUX YUCET B IPUPOJIC U OOIIIECTRE.
HPEJIMETHBIE PE3YJIBTATHI

[IpeameTHBIC pE3yJdbTAaThl OCBOSHHUS NPOTPaMMBI y4eOHOTO Kypca K KOHILY
o0yueHus B 7 KJjacce.

Yutath uHPOpMaLMIO, TPEACTABICHHYIO B TaOlMIaX, HAa JUarpaMmax,
IPEJICTaBIATh JaHHbIE B BUJIE TA0JIULL, CTPOUTH JUarpamMmbl (CTOJIOMKOBBIE (CTOIOYATHIEC)
U KPYroBbI€) 110 MACCUBAM 3HAUCHUI.

OnuceIBaTh U UHTEPIPETUPOBATH PEATBHBIEC YHCIOBBIE JaHHBIE, IPEICTABICHHBIE B
Tabnuilax, Ha AMarpammax, rpapukax.

Hcenonb30BaTh 171 ONMCAaHKS JAHHBIX CTATUCTUYECKHUE XAPAKTEPUCTUKH: CpeaHee

apI/I(i)MCTI/IIICCKOC, MEauaHa, HauOOJIbIIIeE Y HANMEHBIIIEE SHA4YCHUA, pasMax.
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NmeThb ipencTaBiieHne o CIy4ailHOM M3MEHYMBOCTH Ha MpUMepax 1eH, (PU3ndeckux
BEJIMYMH, AHTPOMOMETPUYECKUX JaHHBIX, UMETh MPEJCTABICHUE O CTATUCTUYECKOU

YCTOMYUBOCTH.

[IpeameTHBIC pE3ydbTAaThl OCBOSHHUS NPOTPAaMMBI y4eOHOTO Kypca K KOHILY
o0yueHust B 8 KJjacce.

W3Bnekats U mpeoOpa3oBbIBaTh MH(OPMAIIHIO, TPEACTABICHHYIO B BUJE TaOJIHIIL,
auarpamm, rpa@ukoB, MPEACTaBIATh JAHHBIE B BUJIE€ TaOIUL, [UarpaMm, rpauKos.

OnuceIBaTh TaHHBIE C TIOMOIIBIO CTATHCTUYECKHUX MTOKA3aTENEH: CPETHUX 3HAUCHUI
U Mep paccenBaHus (pa3max, IUCIEPCHs U CTaHAAPTHOE OTKIIOHEHHE).

Haxonuth 4acTOTBI YMCIOBBIX 3HAYEHUH M YACTOTHI COOBITHII, B TOM YHCIE IO
pe3yJibTaTaM U3MEpEeHU U HaOII0JeHUI.

Haxonuth BEpOSTHOCTH CIIy4allHbIX COOBITMH B ONbBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM UHCIIE B OIBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Hcnonp3oBaTth rpaduueckue MOJAETU: JAEPEBO CIIYy4alHOIO SKCIEPUMEHTA,
ayarpaMMbl DWiepa, YuciaoBas mpsmasi.

OnepupoBaTh NOHATUSAMU: MHOKECTBO, TIOJIMHOXECTBO, BBIITOJIHATH ONIEPALIMM HaJl
MHOKECTBAMU: OOBEIMHEHUE, TEPECEUYCHHE, IOMOJHEHUE, NEPEUUCISATh 3IEMEHTHI
MHOYECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduueckoe NpecTaBICHUE MHOKECTB U CBA3EH MEXAy HUMH ISt
OMMCaHMs MPOLIECCOB U SIBJICHHI, B TOM YKCIIE P PEILIEHUH 3a/1a4 U3 IPYTUX y4eOHBIX

MPEIMETOB U KYpPCOB.

[IpenMeTHble pe3yibTaThl OCBOCHMUSI NPOrpaMMbl y4eOHOro Kypca K KOHILY
o0yueHus B 9 Kiacce.

W3Bnekate ¥ mpeoOpa3oBbIBaTh MHPOPMALIMIO, MPEICTABICHHYI0 B Pa3IUYHBIX
UCTOYHHUKAX B BUJE TaOJUII, IUarpaMM, rpauKoB, PEACTaBIATh JaHHBIE B BUJIE Ta0JIHI,
JUarpaMm, rpauKoB.

Pemarp 3agauum OpraHM30BaHHBIM TepeOOPOM BAapUAHTOB, a TaKXKe C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Hcronb30BaTh ONMUCaTENbHbIE XapaKTEPUCTUKY JIJIS1 MACCUBOB YMCJIOBBIX JAHHBIX, B

TOM YHCJIC CPEAHNEC 3HAUCHUA U MECPbI paCCCHBAHUA.
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Haxonuth 4acTOoThl 3HAYEHUA M YACTOTHI COOBITHS, B TOM YHCIE TMOJIb3YSCh
pe3ysbTaTaMy MPOBEICHHBIX U3MEPECHHUIN U HAOTIOICHUT.

Haxonutb BeposITHOCTU CITy4ailHBIX COOBITHI B M3YYEHHBIX OIbITaX, B TOM YHCIIE B
OMbBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMHM, B CEPUSIX HCIBITAHUN /10
IIEPBOI0 YCIIEXa, B CEPUSIX UCIBITAHUN bepHyuin.

Nmets MpcaAcCTaBJICHUC O cnyqaﬁﬂoﬁ BCJIMYMHEC U O PACIIPCACIICHUU BGpOHTHOCTCﬁ.
HNwmets MpcacCTaBjaCcHUC O 3aKOHC OONBIINX YHCEI KaKk o IIPOABJIICHUU

3aKOHOMCPHOCTHU B cnyqaﬁHoﬁ H3MCHYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHCET B

MIPUPOJIC U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE 7 KJIACC

OcHoOBHOE COACPIKAHUC

OcHOBHBIC BUJbI ACATCIBHOCTH 06yqa}01uﬂxc;1

tabnuuax. [Ipaktuueckue
BBIYHCIICHUS 110 TAOJIMYHBIM
na"aeIM. 3BiieueHne u
UHTEpIIpeTalus TaOJIUUHBIX
naHHbIX. [IpakTrueckas
pabota «Tadmuup.
['paduueckoe
MPEACTABICHUE IAaHHBIX B
BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX )
auarpamM. Urenue u
MOCTPOEHUE AUArpamMmMm.
[Tpumepsr
neMorpaduyecKux
JUarpaMm.

[Ipaktrueckas paborta

«JlnarpaMmbD»

HaunmenoBanue pazaena |KonmaecTBo
(Temsbl) Kypca 4acoB
[IpencraBienne qaHHBIX 7 IIpencraBieHue JaHHBIX B OcBauBaTh CrOCOOBI MPEICTABICHUS

CTAaTHCTUYECKUX JAHHBIX M YUCIOBBIX MACCHBOB C
MTOMOIIBIO TAOJIUI] ¥ TUarpaMM C UCTIOJIb30BaHUEM
AKTyaJTbHBIX ¥ BXXHBIX JAaHHBIX (IeMorpaduieckue
JTAaHHBIE, TPOU3BOCTBO MPOMBIIIJICHHON U
CEJIbCKOXO03SIMCTBEHHOM MPOAYKIINH,
OOIIIeCTBEHHBIE U IPUPOAHBIC siBIeHUs). M3ydaTh
MeTO/IbI Pa0OTHI C TAOTMYHBIMU U TPadhUUECKUMHU
NPEICTABICHUSAMU JAaHHBIX C TTOMOMIBIO IIU(PPOBBIX
PECYPCOB B X0JI€ IPAKTUUECKUX padboT

OnucareibHas CTAaTUCTHKA

Yucnossie Habopwl. CpeaHee
apu(pMeTHIECKOE.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
[EHTPaJbHON TEHJCHIINM (Mepa LIEHTPa), B TOM YHUCIIe
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MenuaHna 9rcioBoro Habopa.

Y CcTOMYUBOCTh MEUAHEI.
[TpakTuyeckas padora
«CpenHue 3HaYCHUS».
HawnGonpllee 1 HauMeHbIIIEEe

3HAYEHUS YUCIIOBOTO HAa0bopa.

Pasmax

cpenHee apumMeTUIecKoe, MeIuaHa.

OnuchIBaTh CTATHCTUYECKHUE TAHHBIE C TOMOUIBIO
CpemHero apu(pMeTHIecKoro U MeIUaHFbI.

Pemars 3agaum.

H3yyarb cBOMCTBA CPEIHUX, B TOM YUCIE C
OMOIIbIO IIU(PPOBBIX PECYPCOB, B XOJI€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HAaUOOJIbILIEE U HAUMEHBLIEE
3HAYEHUS YMCIOBOTO MAacCUBa, pa3Mmax. Pemars
3aJ1a4M Ha BBIOOp crioco0a ONucaHus JaHHbIX B

COOTBETCTBHH C IPUPOJION JaHHBIX H LEIAMU
HCCIIEIOBAHN

CnyyaliHasi ©3BMEHYMBOCTh

CinyvaiiHast ”3BMEHUYUBOCTh
(mpumepsl). YactoTa
3HAYECHUI B MAaCCHUBE
naHHbIX. [ pynnupoBka.

['ucrorpammei.
[IpakTuueckas pabora

«CnyyaiiHas U3MEHYHBOCTbY

OcBauBaTh NOHATHS: YACTOTA 3HAYCHUH B
MAaCCHUBE JaHHBIX, TPYIIIIUPOBKA JaHHBIX,
rucrorpamMmma. CTpOMTH U AaHAJIU3MPOBAThH
TUCTOTPaMMBbI, HOAOMPATH MOAXOAAIINN 11ar
rpynnupoBku. QOcBanBaTh rpaduueckue
MPEICTABJIEHNUS PA3HbIX BUJOB CIIy4alHON
V3MEHUYMBOCTH, B TOM YUCJIE C IIOMOILBIO
IU(POBBIX PECYPCOB, B X0 MPAKTUIECKOU PaOOTHI
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Brenenue B Teoputo rpadoB

I'pad, Bepiuna, pedpo.
[IpencraBieHue 3amaun ¢
nomolisio rpada. CTeneHb
(BaJICHTHOCTD) BEPIIUHBI.
Yucno pedep u cymMMapHas

OcBauBaTh NoHsTUA: Tpad, BepunHa rpada,
pebpo rpada, cTeneHs (BaJI€HTHOCTh BEPIIIUHBI),
Ienb | ITUKIL.

OcBauBaTh NOHATHS: TTYTh B Ipade, dilIepoB MyTh,
00xo1 rpada, opueHTUPOBAaHHBIN rpad.

CTeleHb BepuH. Llens u
uki. [1yTe B rpade.
[IpencraBienue 0 CBI3HOCTH
rpacda. O6xox rpada
(9MAJIEpOB MyTh).
[IpeacraBnenue 06
OpUEHTHUPOBAHHBIX Tpadax

Pemath 3a1auM Ha TOWCK CYMMBI CTEIIEHEH BEPIIUH
rpada, Ha mouck ooxoza rpada, Ha TOUCK MyTel B
OpUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh c1OCOOBI IIPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, FEOMETPUU, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C MOMOILBIO rpadoB (KapThl, CXEMBI,
3IIEKTPUYECKHE LIETH, (PYHKIIMOHATbHBIE COOTBETCTBHS)
Ha TpuMepax
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BCpOHTHOCTI) Hn 9acToTa

CIIy4allHOTO COOBITHS

City4aiiHbIi OIBIT U
CIIy4aiiHOE COOBITHE.
BepostHoCTh M yacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX

Y MPAKTUYECKU TOCTOBEPHBIX

cOOBITHI B IPUPOJIE U B
oOmectBe. MoHeTa u
UrpajibHast KOCTh B TEOPUU
BEPOSITHOCTEM.
[IpakTnueckas padbora

«Yacrora BBIIIAJICHU OpJIay

OcBauBaTh NOHATHS: CIIYYaHBII ONBIT
U Clly4ailHOoe cOOBITHE, MAJIOBEPOSATHOE H
PAKTUYECKU JOCTOBEPHOE COOBITHE.

N3yuarh 3HaYMMOCTH MAJIOBEPOATHBIX COOBITUN B
IPUpPOJIE U O0IIECTBE HA BaXKHBIX NIPUMEPax (aBapui,
HECYACTHBIC CIIy4au, 3aluTa IIEPCOHATIbHOU
uHpOpMaIuy, repeaya 1aHHbIX).

I/Iayanb POJIb KIAaCCUYCCKUX BCPOATHOCTHBIX MOIIGJIGIZ

(MoHeTa, UTpalibHAsi KOCTh) B TEOPUHU BEPOSITHOCTEH.

HaOJuronath 1 U3y4aThb 4acTOTY COOBITHI B IPOCTHIX
HKCIIEPUMEHTAX, B TOM UHCJE C TOMOUIBIO IIUPPOBBIX

pPECYpPCOB, B X0/I€ IPAKTUYECKON pabOThI

O06o011enue,

CUCTEMATHU3AIINS 3HAHUU

[IpencraBienne qaHHBIX.
OmmucarenpHast CTATUCTHKA.
BeposiTHOCTB CiydaitHOTO
CcOOBITUSA

IHoBTOPATH U3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUIM.

Pemarn 3aJla4M Ha MPCACTABJICHUEC U OIIMCAHUE
JaHHBIX C ITIOMOIIBIO U3YUCHHBIX XapPaKTCPHUCTUK.

OO0cyxnaTh npuMepbI CIYYAHBIX COOBITHI,
MaJIOBEPOSITHBIX U MPAKTUYECKU JJOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, UX POJIM B IPUPOE U KU3HU
YeJI0BEKa
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OBULIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34
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8 KVIACC
HanmMeHoBanue pasiena  KoqudecTso OcHOBHOE coJep>KaHHe OcHOBHBIE BUBI ACATEILHOCTH 00yUYaIOIUXCS
(Tembl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBiaeHue JaHHbBIX.

7 Kj1acca

OnucarenbHas CTaTUCTUKA.
CiyvaiiHast ”3MEHYUBOCTb.

Cpennue uncioBoro Hadopa.

Cry4aiinble cCOOBITHSI.
BeposTHOCTH U 4aCcTOTHI.
Kiaccuueckue monenu
TEOPUU BEPOSTHOCTEM:

MOHCTA U UI'paJibHAsA KOCTb

IToBTOPATH N3YYEHHOE U BBICTPAUBATh CHCTEMY
3HAHUM.

Pemiath 3a1a4M Ha IPEACTABICHUE U ONTHCAHUE
JAHHBIX C IOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemiath 3aga4M Ha IPECTABIICHHE
IPYIIIMPOBAaHHBIX JAHHBIX U ONHUCAHUE CIyYalHON
n3MeHYuBOCTU. Pemiars 3agqaum Ha onpeaeneHue
YacTOTHI CIIyHYallHbIX COOBITHI, 00CYKIeHUE
IPUMEPOB CIyYalHBIX COOBITUN, MAJIOBEPOSTHBIX U
IPAKTUYECKU JOCTOBEPHBIX CIyYalHBIX COOBITUM, NX
pOJIM B IPUPOJIE U )KU3HU YEJIOBEKA

OmnucarebHas CTaTUCTUKA.

PaccenBanne naHHbBIX

Otknonenus. Jlucnepcus
YUCJIOBOTO Habopa.
CraHgapTHOE OTKJIOHEHHUE
YUCJIOBOTO Habopa.
Jlnarpammebl paccenBaHUs

OcBauBaTh NOHATHS: AUCIICPCHA U CTAaHIAPTHOC
OTKJIOHCHHUC, UCITIOJIb30BATh 3TH XaPAKTCPHUCTUKHU
AJIs1 OITMCaHUA paCCCBAHWA JaHHBIX.

BBIIIBI/II‘aTL THNOTE3bI 00 OTCYTCTBUH WUJIN HAJIMINHU
CBA3HU 110 JUuarpaMMaM paCcCCHBaHU:].

CTpoutsb quarpamMMbl pacCEMBaHMS 1O UMEIOIINMCS
JAHHBIM, B TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEpA
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MuoxxecTBa

MHO0ecTBO, TOJIMHOKECTBO.
Onepanun

OcBauBaTh NOHSITHUSA: MHOXXCCTBO, 3JICMCHT
MHOXECTBA, IIOAMHOXKCCTBO.

HaJ MHO>KECTBAMM:
00BeIMHCHHE,
nepeceueHue, JOMOJHEHHE.
CaolicTBa onepani HaJ
MHOKECTBaMH:
ePEMECTUTEIBHOE,
CoYeTaTeNIbHOE,
pacrpeieTuTeIbHOe,
BKIItOUeHMs. ['padudeckoe
IIPEICTABIICHUE MHOKECTB

BbInOJHATH OnepanMy HaJl MHOKECTBAMMU:
00BbEIMHEHNE, IEPECEUEHNUE, TONIOJTHEHHE.
Hcnounb30BaTh CBOMCTBA: IEPEMECTUTEINIBHOE,
COYETATENIbHOE, PACIIPEAEIUTEIBHOE, BKIOYEHHUS.
Hcnoab3oBarth rpadguueckoe npeacTaBIeHUue
MHOYKECTB IIPU ONMCAHUU PEAIBbHBIX IPOLIECCOB U
SBJICHHU, IIPU PEILIEHUH 33]1a4 U3 APYTHX y4eOHbIX
IIPEAMETOB U KYpCOB
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BeposTHOCTB CitydaliHOTO

COOBITHS

DneMeHTapHbIe COOBITHS.
Crny4aiinble COOBITHSI.
braronpusrcrByromue
AJIeMEHTapHbBIE COOBITHS.
BepositHOCTH COOBITHIA.
OnbITEl ¢ PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHUSMH.

Crny4yaliHbIN BBIOOD.
[IpakTuueckas pabora

«OnBITEL C
PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU
COOBITHSAMMY

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
CIIy4JaitHOe COOBITHE KaK COBOKYITHOCTD
OJIaroMPUATCTBYIOMINUX AJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXKHBIC DJIEMEHTAPHBIC COOBITHSI.
PemaThb 3aga4m Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITUM MO BEPOSATHOCTSIM DJIEMEHTAPHBIX COOBITHI
CJIy4alHOTO OIIBITA.

Pemarp 3aga4u Ha BEIYUCIICHUE

BEPOSTHOCTEH COOBITHH B OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHCJI€ C IIOMOIIBIO
komibtoTepa. IIpoBoaUTHL M U3y4YaTh ONBITHI

C paBHOBO3MOJKHBIMHU 3JICMCHTAPHBIMHA COOBITHSIMU

(C ICTI0JIB30BAaHMEM MOHET, UTPATIbHBIX KOCTEH, IPYTUX
MoJiesiel) B X0/1€ MPAKTUIECKOU paboThI
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Brenenue B Teoputo rpadoB

Hepeso. CBoiicTBa aepeBa:
€IMHCTBEHHOCTb ITyTH,
CYILIECTBOBAHUE BUCSIYEH
BEPIIUHBI, CBA3b MEXKY
YUCJIOM BEPUIMH U YHACIOM
pebep. [IpaBuio ymMHOKEHHUS

OcBauBaTh NOHATHA: IEPEBO Kak rpad 6e3 1ukIa,
BHCSYas BEpIIMHA (JUCT), BETBb JI€pEBA, IyTh B
JIepeBE, TMaMETp IEPEBA.

HN3yuyarh cBOMCTBA JIcpEBA: CYIIECTBOBAHUE BUCSYECH
BEPILIMHBI, EAUHCTBEHHOCTD ITyTH MEXIY IBYMS
BEpUIMHAMHU, CBS3b MEXK]y YACIOM BEPIIMH U YUCIOM
pebep.

Pemiars 3a1a4M Ha MOMCK U IEPEUHCIIEHUE TTyTEN

B JIepeBe, OIpeIeNICHUE YUCIa BEPIIUH WK pedep

B JIepeBe, 00X0]1 OMHAPHOTO JIEpEBa, B TOM YHUCIIE C
MPUMEHEHUEM ITPaBUIIA YMHOKEHUS

Cry4daitHbie cOOBITHS

[IpoTHUBOIOI0KHOE COOBITHE.
[wnarpamma Ounepa.
OObenMHEeHNE U TTepeceyeHre
coObIThil. HecoBmecTHbIE
coObITus. Dopmyna
CJI0KEHUS BEPOSTHOCTEN.
IIpaBuiio yMHOXEHUS
BEPOSITHOCTEM.

Y cii0BHas BEPOSTHOCTb.
HesaBucumebie coObITHS.
IIpencrasnenue

OcBanBaTh MOHATHS: B3AMMHO ITPOTHBOIIOJIOKHBIE
COOBITHSI, OTIEpAllUK HAaJT COOBITUSIMH, OOBCAUHEHNUE U
nepecevyeHne CoObITUM, AuarpaMmma Jitsiepa
(Diimepa—BeHHa), COBMECTHBIEC M1 HECOBMECTHBIC
COOBITHS.

N3yuyaTh TeopeMbl O BEPOITHOCTH 00BETUHEHNUS
JBYX COOBITHI ((DOPMYJIBI CTIOKEHUS BEPOSTHOCTEH ).
Pemath 3agaum, B TOM YHCJIC TCKCTOBBIC 33J1a41

Ha OTpe/ielICHIE BEPOATHOCTEN OO BEIMHEHUS U
repeceyeHusi COOBITUHN ¢ TTOMOIIBIO YHUCIIOBOM
npsAMOii, Tuarpamm Disepa, GopMyIibl CIIOKEHUS
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CIIy9aifHOTO DKCTIICPUMEHTa B
BUJIC JiepeBa

BEPOSATHOCTEM.

OcBauBaTh  NOHATHSI:  OPABWIO  YMHOXEHHUS
BEPOSITHOCTEH, YCIOBHASI BEPOSTHOCTh, HE3aBUCHUMBIE
COOBITHS IEPEBO CIIYyYalHOTO OIbITA.

N3yuaTh cBolicTBa (OINpeesieHNs]) He3aBUCUMBIX
COOBITHIA.

PemiaTes 3aga4m Ha onpeeIeHUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITUH.

PemiaTh 3aga4u Ha TOUCK BEPOATHOCTEN, B TOM YHUCIIE
YCJIOBHBIX, C HCTIOJIb30BAHUEM J€PEBA CIIyHYANHOTO
OIILITA
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O60061menue,
cHCTEMaTH3aIs 3HaHU I

[IpeacraBienue naHHbIX.
OnucarenbHas CTAaTUCTHKA.
I'padrl. BepostHOCTh
CIIy4ailHOTO COOBITHSL.
DneMeHTbl KOMOMHATOPUKH

IToBTOPATH U3y4YEHHOE U BHICTPAUBATH CHCTEMY
3HaHUMU.

PemaTe 3agaum Ha NpECTAaBICHUE U ONMCAHKE
JIAHHBIX C IOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemarts 3a1auu ¢ npumenenueM rpados. Pemartp
3aa4M HA HaXOKJICHUE BEPOSTHOCTHU CIy4alHOTO
COOBITHS TIO BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUH,
B TOM YHCJIE€ B OIIBITAX C PAaBHOBO3MOKHBIMU
AJIeMEeHTapHbIMU cOObITUSIMU. PemiaTh 3agaum Ha
HAXO0XKJEHUE BEPOSITHOCTEN OObEIMHEHUS U
NepeceveHHs COOBITHIA, B TOM YHCII€ HE3aBUCUMBIX, C
UCIIOJIb30BAaHUEM I'paUUECKUX MPECTABICHUN U
JlepeBa CIIy4alHOro OIbITa.

Pemarts 3agaum Ha niepeyucieHne KOMOMHAIUN
(4ncna mepecTaHOBOK, YUCIa COYETaHU ),

Ha HaXO0JICHUE BEPOSITHOCTEN COOBITHI C
MIPUMECHEHUEM KOMOMHATOPUKH, B TOM YHUCIIC
C UCTOJIb30BaHUEM TpeyrojbHuka [lackans

OBLIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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OcHOBHOE coJepKaHHE

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS

8 Kjacca

OnucarenbHas CTAaTUCTHKA.
Onepauuu HaJ COOBITUSMH.

HezaBucumocTs COOBITHIA

HaumenoBanue paznena KonuuectBo
(Temsl) Kypca 4acoB
[ToBTOpEHHE Kypca 4 [IpencraBnenue naHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY

3HAHUM.
Pemats 3aga4u Ha PEACTABICHUE U OMTUCAHUE
JTaHHBIX.

Pemath 3a1a4m Ha HaX0XKIEHUE BEPOSTHOCTEN
00bEIMHEHNS U TIEPECEUCHHS COOBITHIA, B TOM YHCIIE
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM TpadUueCKUX
MPEICTABICHUN U AEPEBA CIYYAHOTO OIBITA.
PemaTh 3agaum Ha IEpEUYUCIICHUE

KOMOUWHAIUH (4rciia IepecTaHOBOK, YUCTa
coYeTaHui), Ha HAXOXKJECHUE BEPOSITHOCTEH
COOBITHI C MPUMEHEHHEM KOMOUHATOPHKH, B

TOM YHCJIE€ C MCMOJIb30BAHUEM TPEYTOJIbHUKA
[Tackans
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DeMEeHTHI KOM6I/IHaTOpI/IKI/I

IIepecranoBku. @akTopuall.
Coueranus 151 YUCIIO0
coueranul. TpeyroJbHUK
[Tackana.  Ilpaktnueckas
pabota «Bpruncnenune
BEPOSATHOCTEN c
HCIIOJIb30BAaHNUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHHUS, YIOPSA0UEHHAs mapa, TPoika 0ObEKTOB,
IEPECTaHOBKA, (paKTOpUa YUCIA, COUETAaHHUE, YUCIIO
codeTaHuM, TpeyroubHuk [lackais.

PemaTe 3a1a4M Ha IEPEUUCIICHUE

YIOPSIIOYEHHBIX NIap, TPOEK, IIEPEUNCIICHHE
NIEPECTAHOBOK W COYETAHMM JJIEMEHTOB Pa3JINYHBIX
MHOYECTB.

KOMOWHATOPHBIX PYHKIUI
AJIEKTPOHHBIX TAOJIUL»

PemiaThb 3a1a4m Ha NPUMEHEHUE YUCIIA COUYCTAHUI

B anreOpe (COKpallleHHOE YMHOXKEHHE, OMHOM
Hprotona).

Pemiath, nmpuMeHsia KOMOWHATOPHKY, 3aJadud  Ha
BBIYHCIICHUE BEPOSATHOCTEH, B TOM YHUCJIE C TTIOMOIIBIO
AJIEKTPOHHBIX TAOJIHI] B XOJ€ MPAKTHIECKOM pabOThI

['eomeTpuueckas
BEPOSTHOCTD

I'eomerpuueckas
BEpOSITHOCTb. CllydaiiHbIN
BBIOOP TOYKU U3 PUTYPHI Ha
IUIOCKOCTH, U3 OTPE3Ka, U3
IyTU OKPYKHOCTH

OcBauBaTh NOHATHE T€OMETPUIECKOM
BEpOSATHOCTU. PemiaTh 3aja4um Ha HaXO0XKACHUE
BEPOSITHOCTEH B OMBITAX, MPEJICTABUMBIX KaK BHIOOD
TOYEK W3 MHOTOYI'OJIbHMKA, KPyra, OTPE3Ka WA IyTH
OKPY’KHOCTH, YACIIOBOT'O MPOMEKYTKA
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HcnwiTanus bepryinu

Ucnertanne. Ycnex u
Heyaaua. Cepusi UCTIBITAHUN
110 IEPBOTO ycHexa.
Hcnbiranus bepuymnnu.
BepositHOCTH cCOOBITHI B
CEpHUH UCITBITAHUI
bepnymm. [Ipaktnueckas
pabota «McnbeiTanus

bepnymm»

OcBauBaTh NOHATHS . HUCIILITAHHE,
aJIeMEHTapHOE COOBITUE B UCIIBITAaHUU (YCTIEX U
HeyJaya), cepusi UICIILITAHUM, HACTYIUJICHUE
MepBOro ycrexa (Heygauu), cepusi UICIIBITAaHUN
bepuymu. Pemath 3a1aum Ha HaXO0XKJICHUE
BEPOSTHOCTEH COOBITHI B CEpUU UCTIBITAHUH J10
IIEPBOIO yCIieXa, B TOM YHUCJIE C IPUMECHEHUEM
(dbopMyJIbl CyMMBI TEOMETPUYECKON ITPOTPECCUH.
Pemarh 3aga4yu Ha HAX0XKJACHUE BEPOATHOCTEMN
AJIEMEHTAPHBIX COOBITUIN B CEpUU UCTIBITAHUI
bepHyin, Ha HaXOXKIEHUE BEPOSITHOCTH
OIPEJICJIIEHHOTO YHCJIa YCIIEXOB B CEPUM UCTIBITAHUIN
bepnymm.

N3y4yars B X0/1€ NpaKTH4eCKOH PadoThl,

B TOM YHCJIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUI
bepnymimn
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Crny4daitHas BeJIMUMHA

CnyyaiiHasg BeIU4MHa U
pacrpeneneHue
BEPOSTHOCTEM.
MareMaTuyeckoe 0XKUJaHNE
Y IUCIIEPCUS CITYYANHOU
BeJMYMHEL. [ Ipumepsr
MAaTEMATUYECKOTO OXKHUJIAHUS
KaK TEOPETHYECKOrO
CpPEIHEr0 3HAYECHHUS
BEJIMYUHBI.

[TonsiTue 0 3aKoOHE OOIBIINX
yucein. M3mepenue
BEPOSTHOCTEU C OMOIIBIO
yacToT. [[ppuMeHeHune 3akoHa
OOJIBIIIUX YUCET

OcCBOUTH MOHATHA: CIyyaliHasi BETUYNHA, 3HAUCHUE
CIIy4allHOM BEJIMYUHBI, PACIIPEICIICHUE
BEPOSATHOCTEM.

N3y4yars 1 00CyKAaTh IPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHbIX BEJIUUYMH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHYMBBIC BEJIMYUHBI, PACCMATPUBABIINECS B
KypCce CTaTUCTHKHU), MOJEIBHBIX CITy4ailHBIX
BEJIMYMH, CBSA3aHHBIX CO CIIyYalHBIMU OINBITAMU
(OpocaHue MOHETHI, UTPAIBHOU KOCTH, CO
CIIy4ailHbIM BBIOOPOM U T. II.).

OcBauBaTh NOHATHS: MATEMATHYECKOE OKHUIAHUE
CJIIy4allHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCHS CIIyYalHOU BEJIUYUHBI KaK
aHaJIOT IUCTIEPCUU YUCIIOBOTO Habopa.

PemiaTh 3aga4m Ha BEIYUCIICHUE
MAaTEMATUYECKOTO OKUJAHNS U JUCTIEPCUN
JHACKPETHOM CIIy4ailHOM BEJIMYMHBI 110 33 IAHHOMY
pacIpeneseHUIo, B TOM YHCIIE 3a1a4, CBA3aHHBIX CO
CTPaxOBaHUEM U JIOTEPESIMHU.

3HAKOMHTBHCS C MATEMAaTUYECKUM OXKHUJAAHUEM M
JACTIEPCUEN HEKOTOPBIX pacIpeIesIeHUl, B TOM
YUCJIC PACPEACIICHUs CIIy4YaliHON BEJIMYUHBI
«UYHCIIO YCIEXOB» B CEPUM UCIIbITAHUN bepHyrum.
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N3yuyaTh 4acTOTy COOBITHS B TIOBTOPSFOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYyIO BEJIINYHHY.
3HAKOMHUTBCS C 3aKOHOM OOJIbIINX yncen (B popMme
bepuymnn): mpu 00JIBIIOM YKCIIe ONBITOB YacTOTa
COOBITHS OJIN3KA K €T0 BEPOSTHOCTH.

PemaTh 3a1aum Ha H3MEPEHUE BEPOSITHOCTEH C
MTOMOIIIBIO YaCTOT.

OOcyxaaTh pojib 3aKOHA OOJBIIMX YHUCET B
000CHOBaHUM YACTOTHOTO METOJIa M3MEpPEHUS
BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIIIUX YHUCEN KaK MPOsBICHUE
CTaTUCTUYECKON YCTOMYUBOCTH B U3MEHUYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIINX YKCEN B IPUPOJAC U
B )KHU3HH YEJIOBEKA

O0600111eH1E, KOHTPOJIb

10

[IpencraBienne JaHHBIX.
OmnucarenbHast CTaTUCTHKA.
BeposTHOCTB CiydaitHOTO
CcOOBITHS. DIEMEHTHI
koMOuHaTopuku. CirydaiiHble
BEJIMUMHBI U pacrpeeieHus

IToBTOPATH N3YYEHHOE U BHICTPAMBATH CUCTEMY
3HaAHUM.

PemiaThb 3aga4m Ha IPEACTABIEHNUE U OTIMCAHUE
JTaHHBIX.

Pemarp 3aga4u Ha HAX0XKIACHUE BEPOATHOCTEU
COOBITHH, B TOM YHCJIE B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTaAPHBIMHU
COOBITUSIMHU, BEPOSTHOCTEH 0ObEIUHEHUS U
nepeceueHusi COOBITHI, BEIYUCIISATH BEPOSITHOCTH B
OIBITAX C CEPUSIMHU CIIyYaUHBIX UCTIBITAHUN
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OBHIEE KOJIMYECTBO
YACOB [10
[TPOI'PAMME
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INEPEYEHBb (KOAU®UKATOP) PACITPEJAEJIEHHBIX ITO KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHWM K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP KAHUSA

HO MATEMATHUKE

B denepanbHbIX M pernoHaNbHBIX MPOIEIYypaxX OIEHKH KayecTBa OOpa3oBaHUs
UCIIOJIB3YETCSl TIepeueHb (KOAU(PUKATOP) paCIpEEICHHBIX MO KJaccaM MPOBEPSEMbIX
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTENbHON MPOTrpamMMbl
OCHOBHOT'0 00IIIET0 00pa30BaHUs U AJIEMEHTOB COJEP>KaHUs 10 MaTEMATHKE.

5 KJIACC IIpoBepsieMble TPeOOBAaHUSA K Pe3yJbTATAM O0CBOCHHMSI OCHOBHOM
o0pa3oBaTeIbHOM MPOTrPAMMBbI

Kon [IpoBepsieMble MPEIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIIETO 00pa3oBaHus
pe3ynbTaTa

1 Yucia ¥ BBIYUCIIEHUS

[lonumMaTe W TpaBUIBHO YNOTPEOJATH TEPMHHBI, CBSI3aHHBIE C

1.1
HaTypaJIbHBIMH YUCJIAMH, OOBIKHOBEHHBIMU H ACCATHYHBIMN I[pO6HMI/I

CpaBHUBAaTh U YHOPSIOYMBATH HATypaJbHBIE 4YKCIA, CPABHUBATH B

1.2 MPOCTEUIINX ClTydasix OOBIKHOBEHHBIE APOOH, JECATUUHbBIC APOOH

COOTHOCUTh TOYKY HA KOOPJIMHATHOW (YKMCIIOBOWM) MpsIMON C
1.3 COOTBETCTBYIOIIMM € YHCIIOM M HM300pakaTh HATypajbHbIE 4HCIIA
TOYKaMHU Ha KOOPJUHATHOW (YUCIIOBOM) IPSIMOIA

BoimonssTh apudmMeTrueckue AeHCTBUS C HaTypabHBIMU YHCIIAMU, C

1.4 OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIIINX CITydasiX
1.5 BbINONHATE NPOBEPKY, NPUKUAKY pPe3yIbTaTa BEIYMCICHUN
1.6 OKpyIJISITh HaTypAJIbHBIE YHCIIA
2 Pemmenune TeKCTOBBIX 3a1a4
51 PemaTte TekcTOBBIE 3a7a4K apU(PMETUUECKUM CIIOCOOOM U C TOMOUIBIO

OpraHnu30BaHHOI'0 KOHCYHOI'O nepe60pa BCCX BO3MOJKHBIX BAPHAHTOB
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Pematsp 3aJa4u, coacpIKalme 3aBUCHUMOCTH, CBA3BIBAIOIINEC

2.2 BEJIMYMUHBI: CKOPOCTb, BpEMs, pPACCTOSAHUE, LI€HA, KOJIUYECTBO,
CTOMMOCTh
Hcronp30BaTh KpaTKWE 3aIllMCH, CXEMBI, TaOJHIIBI, 0003HAYCHHS TIPH
2.3 pelIeHNHN 3a1a4
[Tonp30BaThCd OCHOBHBIMHU E€IMHHMIIAMUA H3MEpPEHHS: LIEHBI, MAaccChl,
24 pacCTosiHUSl, BPEMEHHM, CKOPOCTH, BBIpAXKATh OJHU  E€AUHUIIBI
BEJINYMHBI YEPE3 APYyrue
W3BnekaTh, aHaIU3UpOBaTh, OIICHUBATh HWHMOPMAIIHUIO,
MPEACTABICHHYIO B tTabnuie, Ha  CTOJIOYaTOU
2.5 nuarpamMme, HHTEpIPETUPOBATh MPE/ICTABICHHBIC TaHHBIE,
UCIIOJIb30BaTh JAHHBIE IIPU PEIICHUU 33/1a4
3 Harnsgnas reomerpust
[Tonp30BaThCd TEOMETPUYECKUMM TOHATUSAMHU: TOYKA, MpsMasi,
3.1 OTPE30K, JIy4, YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT
[IpuBoauTh mOpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpPA, HUMEIOUIUX
32 dbopMy U3YUEHHBIX TEOMETPUIECKUX (PUTYD
Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YrjaMH: BEpIIMHA
3.3 CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEPILIMHA, CTOPOHA, IMarOHAJIb;
C OKPYKHOCTBIO: paInyC, TUaMETpP, LEHTP
N300pakath U3yuyeHHbIE TeoMeTpruueckue GUrypbl Ha HETMHOBAHHOMN
3.4 U KJIETYaTON OyMare ¢ TOMOIIBIO IIUPKYJIS U JIMHEUKU
Haxonuts JiMHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHUEM C
3.5 MOMOIUIBI0 JIMHEHKH, CTPOUTh OTPE3KM 33JaHHOW JIMHBI, CTPOUTH
OKPY’KHOCTb 33JJaHHOT'O pajauyca
36 Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa
' JUJIS1 UX TIOCTPOEHUSI, BRIYUCIICHUS TIJIOMIAINA U IEpUMETpa
Boluncnars nepuMeTp W IUIONMIA[lb KBajApaTa, MNPSIMOYTOJIbHUKA,
3.7 buryp, COCTaBIEHHBIX W3 MPSMOYTOJHHUKOB, B TOM 4YHCIE (GUTyp,
M300paKEHHBIX Ha KJIeT4aToi Oymare
[Tonp30BaThC OCHOBHBIMHM METPUUYECKUMHU CIUHHUIIAMU H3MEPECHUS
3.8

JJIMHBI, TUIOINAaAW, BbIpAKaTh OJJHU CAMHUIBI BEJIMIYUHBI YCPE3 APYTUC
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Pacno3naBaTh mapamienenurnen, Kyo, HCTIOIb30BaTh TEPMUHOJIOTHIO:
3.9 BepIIMHA, pedpo, TpaHb, U3MEPEHUs; HAXOAUTh U3MEpPEHUs

napajienenuneaa, kyoa

Boruucnate  o0bem  KyOa, mapajuienienurena 1o - 3aJaHHbBIM
3.10 WU3MEPEHUSIM, TTOJIh30BaThCS CIMHUIIAMH U3MEPECHHS 00BheMa

PemaTe HecnoXHBIE 3a/1a4M HA U3MEPEHUE T€OMETPUUECKUX BEJIUYUH
3.11 B MTPAKTUYECKUX CUTYyAIUSIX

IIpoBepsieMble 3JIEMEHTHI COEP:KAHUS

Kon

[IpoBepsieMblil 2JIIEMEHT COIEPKAHUS

1

HatypanbHble uncna u HyJIb

1.1

Harypansnoe uyucno. Pan narypanbnbix umcen. Ywucio 0. M3o00paxkenue
HaTypaJIbHbIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOI

1.2

[To3unmonnas cucrema cuucienus. Pumckas nymepanus. [lecarnanas
CUCTEMA CUUCIICHUS

1.3

CpaBHeHHE HATypaJIbHBIX YHCEI, CPABHEHUE HATYPAIBHBIX YUCET C HYJIEM.
OkpyrieHue HaTypalnbHbIX YHCEI

1.4

CrnoxeHue, BBIUUTAHWE, YMHOXXCHUE W J€JIEHWE HATypajbHBIX YHCE.
CBOICTBO HYJIS IPU CIIOKEHUH, CBOMCTBA HYJISI U €IMHULBI TIPU YMHOYKEHUH.
[lepemecTuTeIbHOE U COYETATEIBHOE CBOMCTBA (3aKOHBI) CIIOKEHHUS WU
YMHOEHUSI, pacTipe/IeTUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS

1.5

Ncnonp3oBanue OykB /uist 0003HAUCHUS HEM3BECTHOTO KOMITOHEHTA U 3aITUCH
CBOMCTB apu(METUUECKUX ACHUCTBUIN

1.6

Jlenutenmn W KpaTHBIC 4YHCIIA, pa3ioKeHWe Ha MHoXuTenu. [IpocTeie u
coctaBHble uucia. [Ipusnaku ngenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢
OCTaTKOM

1.7

CreneHnb C HaTypaJlbHbIM TOKa3aTeleM. 3alKCh YUCIA B BHUJIE CYMMBI
pa3psAIHBIX CIaraeMbIX

1.8

HucnoBoe BbIpakeHHE. BpluncieHne 3HAYEHUM YHUCIOBBIX BBIPAKCHUM,
MOPSIAOK  BBIMOJIHEHUSA JeUCTBUU. KCIoMb30BaHWE TP  BBIYMCICHUAX
MEPEMECTUTEILHOTO M COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOXKECHHUS U
YMHOXKEHUSI, PACIPEAETUTEIIBHOTO CBOMCTBA YMHOXKEHUS

Hpobu
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[IpencraBnenne o aApoOuM Kak crnocoOe 3amucH  YacTH BEJIUYUHBL
OO6bikHOBeHHBIE 1poOu. [IpaBunbHBIE U HEMPaBUIbHBIE IpoOu. CMelaHHas

2.1 Ipo0b, MpeCTaBIeHUE CMEIIaHHOW JpoOu B BUJE HEMPABWIBHOU JPOOH U
BBIJICJICHHUE IIEJIOM YacTH YHWClIa W3 HEMpaBWIbHOU nIpodu. M3o0paxeHue
po0ei TOUKaMHu Ha YUCJIIOBOM MPSIMO

- OcHoBHOe cBoiicTBO npobu. Cokpamenue apooeit. [lpuBenenue apodbu k

' HOBOMY 3HameHarelno. CpaBHeHUE Apodei
CnoxxeHue u BbpIYUTaHHE JApoOed. YMHOXEHHE U JelieHHE Jpobei,

2.3 B3aMMHOOOpaTHbIE IpoOu. Haxok1eHrne 4acTy 1eJI0T0 U LIEeNI0T0 M0 €ro YacTu
Hecstuunas 3anuchk ApooOeit. [lpencrabienue necaTuuHON ApoOH B BUJEC

2.4 0OBIKHOBEHHOU. M300pakeHne NeCATUYHBIX ApoOel TOUKaMU Ha YHUCIOBOM
npsimoil. CpaBHEHUE JECATUYHBIX JIpoOei
Apudmernueckue NeUCTBUS C IECATUYHBIMU ApoOsiMu. OKpyTriieHre

2.5 JECATUYHBIX ApoOeit

3 Pemenne TeKCTOBEIX 3a1a4

3.1 Pelenune TekCTOBBIX 3a1a4 apu(pMETUYECKUM CIIOCOOOM
Pemenue noruveckux 3amad. Pemenue 3amay nepeGopoM Bcex BO3MOMKHBIX

32 BapuaHTOB. Vcronbs30BaHue P PEIICHUH 3a]1a4 TaOIHI] U CXEM
Pemenne 3amaud, conepkammx 3aBUCHUMOCTH, CBSI3BIBAIOIIAE BEIUYWHBI:

13 CKOpPOCTb, BPEMsI, PAaCCTOSIHUE, LIEHY, KOJMYECTBO, CTOMMOCTb. EIUHUILIBI

‘ M3MEPEHUS: Macchl, 00beMa, IIEHbI, PACCTOSHUS, BPEMEHH, CKOPOCTH. CBS3b
MEK]ly €AUHULIAMU U3MEPEHUS KaXKI0W BEJIMUUHBI
34 Pemienrie oCHOBHBIX 3a7a4 Ha APOOH
3.5 [IpencraBienne faHHBIX B BUJE TAOJIUI], CTOJOYATHIX JUarpaMm
4 Harnsaanas reometpust
Harmsinaele mpeacraBiienust o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,

4.1 OTPE30K, JIy4, YTOJI, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. YTOJ.
[IpstMo¥, OCTpPBIN, TYNION U Pa3BEPHYTHINA YIJIbI
JlnmrHa oTpe3ka, METpUYECKUE €AUHULBI JUIMHBIL. [[JTMHA TOMaHOM, TIEPUMET]

4.2 MHOTOYIOJIbHUKA. M3MmepeHne u NOCTPOEHHME YIJIOB C  I[OMOIIBIO
TpaHCIIOPTUpa

43 Harmsinaele mpencraBineHus o ¢Gurypax Ha IUIOCKOCTUA: MHOTOYTOJIBHHK,

MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTOJIbHUK; O paBEeHCTBE (QUTYP
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4.4

N3o6paxenne ¢uryp, B Tom uuciae Ha kierdator Oymare. Iloctpoenue
KOHpUrypanu u3 dYacTted NpsMOH, OKPY)KHOCTH Ha HEJIWHOBAHHOM U
kinetyatod  Oymare. Mcmonb3oBaHWe CBOWCTB CTOPOH M YIJIOB
MPSIMOYTOJIbHUKA, KBaJIpaTa

4.5

[Inomaas mNpAMOYroJIbHUKA W MHOTOYTOJBHHKOB, COCTAaBJIEHHBIX U3
OPsIMOYTOJILHUKOB, B TOM 4HCIIe (GUTYp, M300paKEHHBIX Ha KJIET4YaTON
Oymare. EnUHAIIBI U3MEPEHUS TUIOIA TN

4.6

Harmsnnsie IIPEICTABIICHHUS 0 IIPOCTPAHCTBEHHBIX ¢urypax:
OpSIMOYTOJIBHBIN Tapajienenumnes,, Ky0, MHOrorpaHHukH. M3o0paxeHue
MPOCTEUIIMX MHOIOTPaHHUKOB. Pa3BepTku Ky0a W mapajuiesenurena.
Coznanmne Mojieneil MHOrOTPaHHUKOB (U3 OyMaru, mpoBOJIOKH, TUIACTUIIMHA
U APYTUX MaTepuayoB)

4.7

O06BbeM TPSMOYTOJBLHOTO Mapajuiesnenunena, Kyoa. EnuHuiel u3MepeHus
o0beMa

6 KJIACC

IIpoBepsiemble TpeOOBaHUSA K Pe3yJIbTATAM OCBOEHHS OCHOBHOM

o0pa3oBaTeJIbHOM NPOrPaMMBbI

Kon [IpoBepsieMble peAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOU
MIPOBEPSEMOTO o0pa3zoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
pe3yibTara
| Yucna v BBIYUCIEHUS
3HaTh M TMOHUMATh TEPMHHBI, CBS3aHHBIC C PA3JIMYHBIMU BUJAMHU
1.1 YHCEJ U CIIOCO0aMU UX 3aIlUCH, IEPEXOUTH (€CIH 3TO BO3MOXKHO) OT
OJIHOM (hOpMBI 3aMUCU YUCIA K IPYTroi
CpaBHUBaTh U YNOPSAJOYUBATH ILIE€JIbIE YHCIA, OOBLIKHOBEHHBIE H
1.2 JECATUYHBIC TPOOH, CPAaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB
BoeinmonHATh, codeTass  yCTHbIE U NUCBMEHHBIE  IPUEMBI,
apupMeTHIeCKUe JEHCTBUS C HATYpPaJbHBIMU U IEIBIMH YHCIAMH,
1.3 OOBIKHOBEHHBIMU M JIECATUYHBIMHU JIPOOSIMHU, TOJOXKUTEILHBIMU H
OTPULIATEILHBIMU YHCIIAMU
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BpIuncisaTh 3HaUEHUs! YMCIIOBBIX BBIPAKEHU M, BBIIIOJIHATH IPUKUAKY U
OLICHKY pe3yjbTaTa BBIUUCICHHUM, BBINOJHITh MPeoOpa3oBaHUs

1.4 N .
YUCJIOBBIX BBIPAKCHUH Ha OCHOBE CBOMCTB apU(pMETHUUYECKUX
NEeUCTBUN
s OKpyrJIsITh  1IEJbIC quciia n JIECITUYHEIC npoowu,
: HaXOJIUTh MPUOJIMKCHHS YHCEI
COOTHOCHUTB TOUKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €
1.6 YUCJIOM W HM300pakaTh YWCJIa TOYKAMH Ha KOOPJIAWHATHOM MPSIMOM,
HaxXOJUTh MOAYJIb YUCTIA
COoOTHOCUTP TOYKY B NPSIMOYTOJIbHOM CHCTEME  KOOpJHUHAT
1.7 .
C KOOpJIMHATaMHU 3TOW TOUKHU
OKpyraars 1esbie qHucia u JICCSITUYHBIC poou,
1.8 HaXOJUTh MPUOMKCHUS YUCET
2 UucnaoBbie 1 OYKBEHHBIC BBIPAKCHUS
[ToHrMaTh ¥ yHOTPEOISITh TEPMUHBI, CBA3aHHBIC C 3aIIMCHhIO0 CTEIICHH
21 Yyyciaa, HAXOAUTh KBaApaT W KyO 4YHCIA, BBIYUCISATH 3HAYCHUS
YUCJIOBBIX BBIPAKEHUM, COJIEPKAITUX CTETICHU
[Tonp30BaThCA MPU3HAKAMU ACITUMOCTH, PACKIIa/IbIBaTh HATypaJibHBIC
2.2 Yyciia Ha IPOCThIE MHOXKUTEIH
2.3 [Tonb3oBaThCA MacIITaAOOM, COCTaBIATh IPOMOPLIMHA U OTHOLLICHHUS
Hcnonb3oBaTh OYKBBI It  O0O3HAUCHMS] YHCET TIPU  3aIlHUCH
24 MaTeMaTHYCCKUX BBIPAKEHUM, COCTABIISITh OYKBEHHBIC BBIPAYKCHHS U
(dhopMyIibl, HAXOAUTH 3HaUYCHUSI OYKBEHHBIX BhIpaKECHUMN
2.5 Haxonuts HEU3BECTHBI KOMIIOHEHT PaBEHCTBA
3 Perrenne TekCcTOBBIX 3a1a4
3.1 Pemiath MHOroOIIaroBble TEKCTOBBIE 3aJauyu  apuPpMeTHUYECKUM
CIIOCOOOM
Pemiath 3amauu, cBsi3aHHBIE C OTHOIIEHUEM, MPOIMOPIIMOHATBLHOCTHIO
3.2 BEJIMYMH, MPOIEHTAMHM, PEIIaTh TPU OCHOBHBIC 3aJayd Ha JIpoOHU H

MIPOLICHTHI
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3.3

Pewlare  3ajgayu, conaeprkalue  3aBUCHUMOCTH,  CBS3BIBAIOLLKE
BEJIMYUHBI: CKOPOCTb, BpEMs, pacCTOSHHUE, LEHY, KOJIMYECTBO,
CTOMMOCTb, MPOU3BOAUTEIBHOCTD, BpeMs, 00beM pabOThI, UCIIOIb3Ys
apumeTnyeckue JIEHCTBUS, OLEHKY, HPUKHUAKY; IOJIb30BaThC
€AUHULIAMU U3MEPEHMS COOTBETCTBYIOIIMNX BEITUYNH

34

CocTaBniaTh 6YKBCHHI)I€ BBIPAKCHUA 110 YCIIOBHUIO 3a1a49U

3.5

W3Bnekate uH)OpMaIuUio, TMPEACTABICHHYIO B TabluIax, Ha
JIMHEWHOM, cToJIouaToi 158105 KPYTrOBOM IrarpaMmax,
MHTEPIPETUPOBATH MPEACTABICHHBIEC TAHHBIE, UCIIOJIb30BATh JAHHBIC
IIPU PELICHUU 3a/1a4

3.6

[IpencraBnars nHGOPMAIIUIO C TTOMOIIBIO TA0IUIL, JIMHEHHON U
CTOJIOUATOM AHarpaMm

Harnmsannas reometpust

4.1

[IpuBoaUTH TPUMEPHI OOBEKTOB OKPYKAIOUIETO MHPA, HMEIOIINX
(GbopMy H3yYEHHBIX F€OMETPUYECKHUX IUIOCKUX M MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX 1 CUMMETPUYHBIX (PUTYp

4.2

N300paxkath ¢ TOMOIIBIO LUPKYIS, JTUHEHWKH, TpaHCHOPTUpA Ha
HEJIMHOBAaHHOW W KJeT4aTod Oymare W3y4YeHHBIC IUIOCKHC
reoMeTpudeckue GUrypsl 1 KOHUTYpaIi, CHMMETPUYHbBIC (DUTYPHI

4.3

[Tonb30BaThCAd TIEOMETPUUYECKUMH TOHATUSIMH: PABEHCTBO (QUTYD,
CUMMETPHS; UCIIOIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO

C CUMMETpPHEI: OCb CHMMETPHH, LICHTP CUMMETPUU

4.4

HaxonuTh BEIMUYMHBI YTI0B U3MEPEHUEM C MTOMOILBIO TPAHCIIOPTHUPA,
CTPOUTBH YIUIbl 33JaHHOM BEJIIMYMHBI, NOJIb30BAThCSA MPU PELICHUU
3a7a4 TPaJyCHOM MEpOM YIiIOB, paclo3HABATh HA YEPTEkKAX OCTPHIN,
PSAMOW, PA3BEPHYTHIN U TYNION YTJIbI

4.5

Beluncnare  OauMHY — JIOMaHOM, NEPUMETP  MHOTOYTOJIbHMKA,
IIOJIb30BATbCA €AUHULIAMM W3MEPEHHs [UIMHBI, BBIPAXKATbh OJHHU
€IUHULBI U3MEPEHUS JUIMHBI Uepe3 IPyTrue

4.6

Haxoautse, ucnosnb3yst 4epTeKHbIE MHCTPYMEHTHI, PACCTOSIHUSA: MEXKILY
JIBYMSI TOYKaMH, OT TOYKH JO NPSIMOM, JJIMHY IIyTH HA KBaJApPaTHOU
CETKE
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4.7

Beraucnsate minomans Guryp, COCTaBIECHHBIX W3 MPSIMOYTOJBHUKOB,
UCII0JIb30BaTh pa3OMeHUe Ha MPSIMOYTOJbHUKH, HA paBHbIE (UTYPHI,
JOCTpaMBaHWe [0 MPSIMOYTOJbHUKA, TIOJB30BaThCS OCHOBHBIMU
CAUHUILIAMU HW3MEPEHUs IUIOIIAAW, BBIpAXKAaTh OJHU €IUHHUIIBI
U3MEPEHHUsI IUIOIIA/IN Yepe3 IpyTue

4.8

Pacno3naBate Ha MOIENAX W H300pAKEHUSIX NUPAMUIY, KOHYC,
UJINHAP, WCIIONh30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBaHMeE, pa3BepTKa

4.9

N300paxaTh Ha KJIeT4aTOM Oymare IpsMOYTOJIbHBIN Mapaieenunesa

4.10

Bbruncnate 00beM  MPSMOYIOJBHOIO — IapajuleNenunena, Kyoa,
M10JIb30BaThCS OCHOBHBIMM €JUHUIIAMU U3MEpPEHUsl o0bema

4.11

Pemarts HeclnoKHBIE 3a1a41 Ha HaAXO0XKXKACHHUC I'COMCTPHUYCCKUX BCIINUYNH
B IIPAKTUYCCKUX CUTYyalUsAX

HpOBepﬂeMble AJIEMEHTHBI COAECPKAHUS

Kon [IpoBepsieMblii JIEMEHT COEPHKAHUSA
1 Harypanbsubie uncna
Apudmernyueckre NEHCTBUS ¢ MHOTO3HAYHBIMU HaTypajlbHBIMH YHUCIAMHU.
UuciioBble BBIpAXKEHUS, TMOPSAOK JEHCTBUM, MCIOJIb30BAaHUE CKOOOK.
1.1 Hcnonp30BaHnEe NMPpU BEIYUCIEHUAX NEPEMECTUTEIBHOTO U COYETATEIBHOTO
CBOWCTB CJIOKEHHSI M YMHOXKEHMs, paCIpPEIEIMTEIbHOIO CBOMCTBA
YMHOKEHHS
1.2 OkpyrieHue HaTypalbHBIX YUCET
| JlenuTenu U KpaTHbIE YUCiia, HAauOOJbIIUM 00NN AEIUTENIh 1 HAUMEHbIIICE
3 oO1ee kpaTHoe. [{enumMocTb CyMMBI M IPOU3BEACHHUS
1.4 JleneHue ¢ ocTaTkoM
2 Hpobu
51 OObIkHOBEHHAs1 JIpoOb, OCHOBHOE CBOWMCTBO JAPOOM, COKpalleHue ApoOei.
' CpaBHeHHe U yHopsA0UMBaHue Ipooeit
Pemenne 3amad Ha HaXO0XKIAEHUE YACTU OT LIEJIOTO M LEJIOTO IO €r0 YacTH.
22 JpoOHOE YnCiI0 KaK pe3ysbTaT AeJIeHUs
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[IpencraBienne necITUYHOM JpoOU B BUJIE OOBIKHOBEHHOW ApoOH W

23 BO3MO>KHOCTH MPEZCTABIICHUSI OOBIKHOBEHHOM JAPOOHU B BUJE IECATUUHON
Hecstuunble npobu M MeTpuyeckas cuctema mep. Apudmerndeckue
74 | JCUCTBUSA M YHCIOBBIE BBIPAKEHHUSI C OOBIKHOBEHHBIMH U JECATUYHBIMU
TpoOSIMU
OtHomienue. JleneHue B JaHHOM OTHOIICHWHM. Macmrad, MOpomnopIus.
2.5 [Iprmenenne mponopunii NpyU pELICHNHN 3a1a4
ITonatne npoueHra. BeunciieHue npoueHTa OT BEJIMYNUHBI U BEJIMYUHBI 110
26 €e MpOLEHTY. BhIpaxkeHne MpOLEHTOB JECATUYHBIMU ApoOsimu. Pernenue
3a/1a4 Ha MPOLEHTHI. BbIpa)keHre OTHOIIEHUS BEJIMUMH B IIPOLIEHTAaX
3 [TonoxxuTenbHbIE U OTPULIATEIIBHBIEC YKCIIA
[TonoxxutenbHble U OTpULATENbHBIE yncaa. Llenpie uncna. Moayns yucna,
3.1 reoOMeTpUYeCcKas MHTepIpeTanus Moayis uucia. M3o0paxeHue yucen Ha
KOOPAMHATHOM IpsAMOU. YHCII0BbIE MPOMEXYTKH. CpaBHEHUE YHCEI
Apudmernyeckre AEUCTBUS C TMOJOKUTEIBHBIMU UM OTPHUIATEIbHBIMU
32 ypcnamn
[IpssmMoyroJyibHas cucTeMa KOOPAMHAT HA INIOCKOCTH. KoopAMHATHI TOUKK Ha
33 miockoct, abcumcca u opauHara. [loctpoenune Touek u duryp Ha
KOOPJIMHATHOM IJIOCKOCTH
+ bykBeHHBIE BBIpaXKEHUS
[Ipumenenune OykB sl 3alUCH  MAaT€MAaTHYECKUX  BBIPAKEHUW U
npemtokennii.  CpoiicTBa  apuMETHUYECKUX  AeHCTBUN. bBykBeHHBIC
4.1 BBIPAKEHUS U YHUCIIOBBIE MIOJICTAHOBKH. ByKBEHHbBIE PaBEHCTBA, HAXOXKICHUE
HEU3BECTHOI'O KOMIIOHEHTA
@opMyiibl, GOopMyIbl IEPUMETPA U TUIOLIAAM MPAMOYTOJIbHUKA, KBaapara,
4.2 oObeMa mapauienenumneaa u kyoa
5 Penrenue TekCcTOBBIX 3a/1a4
5.1 Pelenne TeKCTOBBIX 3aa4 apu(pMETUYECKUM CTIOCOOOM
Pemenue noruveckux 3anad. Pemrenue 3anay nepedbopoM Bcex BOZMOMXKHBIX
5.2

BApPUAHTOB
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Pemenue 3aJad, COoACPKaAIIUX 3aBUCHUMOCTH, CBA3BIBAIOIIHNX BCIMYHWHBI:
CKOpPOCTbD, BpCMms, PacCTOsHUC, ocHa, KOJIN4YCCTBO, CTOHUMOCTD,

513 MIPOU3BOUTEIILHOCTD, BpeMsi, 00beM paboThl. EAMHMIIBI H3MepeHusi: Macchl,
CTOMMOCTH, PACCTOSIHUSA, BPEMEHH, CKOPOCTH. CBS3b MEXKIY €IUHULAMU
M3MEPEHHSI KaXKI0W BETUYNHBI
Pemienne 3amad, CBS3aHHBIX C OTHOUIEHWEM, MPOMOPIUOHATBHOCTHIO

>4 BEJIMYMH, POIICHTAMHU; PEIIeHNE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLIEHTHI
OueHka M MpUKHIIKA, OKpyTieHue pe3ynbrara. CocraBiieHHe OYKBEHHBIX

5.5 BBIPAKEHUH T10 YCIIOBHIO 3a/1a4H.

[IpeacTaBneHre NaHHBIX C MOMOIIbIO Tabmuu WU auarpamm. CronOuatele

5.6 nuarpamMMbl. UTeHHe KPYTrOBBIX AHarpaMmm

6 Harmsinaast reometpust
61 Touka, mpsAMasi, OTpPE30K, Jyd, Yroj, JIOMaHas, MHOIOYIOJIbHUK,
' YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTB, KPYT
5 B3anmHOe pacnosiokeHrne OByX MNpAMBIX HA IUIOCKOCTH, NapajlieiIbHbIC
6. IIPSIMBIE, TIEPIICHIUKYIISIPHBIC IIPSIMBbIC
6 N3mepenne pacCTOsSHUNM: MEXAY IBYMSI TOYKaMH, OT TOYKH IO NIPSMOW,
3 JUIMHA MapuIpyTa Ha KBaJIPaTHOM CETKE

6.4 | N3mepeHue v MOCTPOCHUE YTIIOB C MOMOLIBIO TPAHCIIOPTHPA
Buabl TpeyronbHHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIA, TYNOYTOJbHbIMH,

6.5 paBHOOEIPEHHBII, pPABHOCTOPOHHUI
UYerbipexyroabHuK. lIpsAMOyronpHHK, KBaapaT: HMCIOJIB30BAHUE CBOMCTB

6.6 CTOPOH, YTJIOB, IMarOHaIen
N300paxkeHre reoMeTpuueckux (uryp Ha HEIMHOBAaHHOM Oymare c

6.7 WCIIOJIb30BaHUEM LIUPKYJIS, IMHEVKH, YTOJIbHUKA, TPAHCIIOPTUPA.
[TocTpoenus Ha kieTyaToit Oymare

6.8 | IlepumeTp MHOrOyrojibHUKa
[lonsTe  mmomamu  QUIYpbl,  €OUHUIBI  U3MEPEHUs  IUIOIAIH.

6.9 [IpubnukeHHOE M3MEpPEeHUe oAU QUTyp, B TOM YHUCJIE€ Ha KBaJpaTHOM
CEeTKE

6.10 | [TpubnmxeHHOE M3MEPEHUE NTMHBI OKPYKHOCTH, TIJIOMIAIN Kpyra
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6.11

Cummertpus: LEHTpaJIbHAs, oceBast U 3epKaJIbHAs.
[TocTpoenne CUMMETPUYHBIX PUTYD

6.12

Harnsoasie NpeCTaBICHUS 0 IPOCTPAaHCTBEHHBIX durypax:
napajuienenunesn, Kyo, mpu3mMa, mupamMua, KOHyc, IUIUHAP, Iap u cdepa.
N3o0paxeHnne  mpocTpaHCTBeHHBIX  (uryp. Ilpumepsr  pa3BepTok
MHOTOTPaHHHKOB,  IWIMHApa W  KoHyca. Co3maHue  mojenen
MIPOCTPAHCTBEHHBIX (puryp (M3 Oymarw, MPOBOJIOKH, TUTACTUIIMHA U IPYTUX
MaTepraoB)

6.13

[Tonsitne oO6beMa, eqUHUIBI U3MEpeHHs o0beMa. OO0BbEM MPSAMOYTOIHHOTO
napajienenurnena, kyoa

7 KJIACC

IIpoBepsiemble TpeOOBaHUSA K Pe3yJIbTATAM 0CBOEHHS OCHOBHOM

o0pa3oBaTeIbHOM NPOrPaMMBbI

Kon [IpoBepsiemMble TPEAMETHBIE PE3YIIBTATHI OCBOCHUSI OCHOBHOM
MPOBEPSAEMOTO 00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHus
pe3ynbTaTa
| Yucna v BBIYUCIEHUS
BelmonHATh,  coyeTas  yCTHBIE W INIMCbMEHHBIE  IIPUEMBI,
1.1 .
apumeTrnyeckue 1eUCTBUS C pallMOHAIbBHBIMU YUCIAMU
Haxonute  3Ha4eHWs]  YMUCIOBBIX  BBIPAKEHUW,  MPUMEHSTH
1.2 pa3zHo00pa3Hble CIOCOObI ¥ MPUEMBbI BHIYUCICHUS 3HAUSHUN JPOOHBIX
BBIPXEHUM, co/lep KaluX OObIKHOBEHHbBIE U IECATUYHbBIE IPOOH
[lepexomuts OT oOxHOM (GOpMBI 3alMUCH 4YHCENl K Jpyrou
(mpeoOpa3oBbIBaTh  ACCATHYHYIO  JpoOb B  OOBIKHOBEHHYIO,
1.3 OOBIKHOBEHHYI0 B JECSITHUYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
NECATUYHYIO IPOOb)
1.4 CpaBHHBaTh U YIIOPSIIOYMBATH PALIMOHAJIBHBIE YHCIIA
1.5 OKpyrasTh yucia
BbINONHATh MPUKUAKY U OIEHKY pe3yJbTaTa BbIYMCICHUN, OLICHKY
1.6 3HAYCHUH YUCIIOBBIX BBIPAXKECHUN. BBINOIHATE NEHCTBUS
CO CTETMEHSAMHU C HaTypaJIbHBIMU MTOKA3aTeNIIMU
[TpuMeHsTh MPU3HAKKU IETUMOCTH, PA3JIOKEHHE HA MHOKUTEIH
1.7 HaTypaJbHbIX YUCEI
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1.8

Pemath  MpakTHKO-OPHMEHTHPOBAHHBIC  3a/Jayd, CBS3aHHBIE C
OTHOIIIEHUEM BEJINYMH, POIOPIHOHATILHOCTHIO BEJIMYMH,
IPOIEHTAMH, HWHTCPIIPETHPOBATh PE3YJIbTAThl PEIICHUS 3a7ad C
Y4ETOM OTpaHHYCHUH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBACMBIX
00BEKTOB

AnreOpanyeckue BbIpaKeHUS

2.1

Hcnonp3oBaTh anre6pauqec1<y}0 TCPMHUHOJIOTUIO W  CHMBOIJIHUKY,
IMPUMCHATD €€ B ITPOLCCCC OCBOCHUA y‘{e6HOFO MaTcpualia

2.2

Haxoguts 3HaueHuss OyKBEHHBIX BBIPAKCHUIN npu
3a/IaHHBIX 3HAYEHUAX IIEPEMEHHBIX

2.3

BreinonHaTe Hp606pa3OBaHHH CJIOI0 BBIPAXKCHHUA B MHOI'OWICH
IPHUBCACHUCM HOI[O6HBIX cjlara€MabIX, paCKpbITUCM CKOOOK

24

BrINOMHATh yMHOKEHUE OJJTHOWICHA HA MHOTOWICH U MHOTOWICHA Ha
MHOTOWIEH, MPUMEHATh (OpPMyINbI KBajpara CyMMbl M KBajpara
pa3HOCTH

2.5

OCYHIGCTBJUITB Pa3JI0KCHUC MHOTOYJICHOB HA MHOKHUTCIIN C IIOMOIIBIO
BBIHECEHHS 32 CKOOKH O6H_[€FO MHOKUTCIIA, I'PYIIIMPOBKHU CJIAraCMbIX,

npuMeHeHus1 (POPMyYJT COKPAILIEHHOTO YMHOKEHHUS

2.6

HpI/IMeHﬂTB HpeO6paBOBaHI/IH MHOTI'OYJICHOB IJIs PCIONCHHA PA3JIMYHBIX
3aJ1a4 U3 MaTCMaTuKU, CMCKHBIX IIPECAMCTOB, U3 peaHBHOfI IIPAaKTUKH

2.7

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU ITOKA3aTEISIMHU
JUIsL Ipeo0pa30BaHUs BBIPAKEHUI

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemlare nuHEWHBIE YpaBHEHHS C OJHOM NEPEMEHHOW, NPHUMEHSS
IIPaBUJIa IIEPEX0J1a OT UCXOAHOIO YPAaBHEHUS K PABHOCUIIBHOMY €MY.
[IpoBepsTh, ABASETCA U YUCIO KOPHEM YPaBHEHUS

3.2

[IpumensaTh rpaduueckue METOIbl MNpU PEHICHUH  JIMHEHWHBIX

YPABHEHHUU U UX CUCTEM

3.3

[ToxOupaTs IpuMeEpHI Map YUCEN, SIBISIONUXCS PEIICHUEM JIMHEHHOTO
YpaBHEHUSI C ABYMSI IEPEMEHHBIMU
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3.4

CTpouTh B KOOPAMHATHOM TIIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHUS
C IBYMsI TIEPEMEHHBIMU; TOJB3YSICh TPapuKOM, IPUBOIUTH MPUMEPDI
pELIEHUs YpaBHEHUS

3.5

Pemats cucteMsl AByX JINHEWHBIX YPABHEHHUM C IBYMS IIEPEMEHHBIMU,
B TOM 4HCJIe TpauyecKu

3.6

CocTtaBnsaThb u peaaTtb JIMHEHHOE YPaBHCHHUC UJIN CUCTCMY JIMHEHWHBIX
ypaBHeHI/Iﬁ I10 YCJIOBUIO 3a1a41, HHTCPIPCTUPOBATH B COOTBECTCTBHH C
KOHTCKCTOM 3aJJa4Hn HOJIY‘IGHHI)Iﬁ pPE3yiabTaT

Koopnunate! u rpadpuku. OyHkumu

4.1

N300paxxaTb Ha KOOPAMHATHOM HPSIMOM TOYKH, COOTBETCTBYIOILIHE
3aJlaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATH
YHUCJIOBBIE TPOMEKYTKU Ha alNre0OpandyeckoM si3bIKe

4.2

OtMmeuaTh B KOOpIIHH&THOﬁ IINTIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpAuHaTaM

4.3

Crpouts rpadguku TUHEHHBIX QyHKIUN. CTpouTh rpaduk QPyHKIUU y
=[x

4.4

OnuceiBaTh C MOMONIBIO (DYHKIMI M3BECTHBIE 3aBUCHUMOCTU MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHUE, ILIEHY, KOJHUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BPEMs, 00BEM pabOThI

4.5

Haxonuthb 3HaueHne PyHKIIUHU TI0 3HAUCHHIO €€ apTryMeHTa

4.6

[Tonumate Tpaduueckuii cmocod® MNpeACTaBICHUS W aHAIN3Q
nH(OpMaIH, U3BJIEKaTh U HHTEPIIPETHPOBATH HH(POpPMAITHTO

U3 rpauKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEN

BeposiTHOCTB M cTaTHCTHKA

5.1

Yurars nHGOpMALINIO, TPEICTABICHHYIO B TaOJIUIIAX, HA AMarpaMMmax,
MPEACTABIATH IaHHBIE B BUJE TaOJUI, CTPOUTH JUarpaMMbl

(cTronbukoBbIe (CTOIOYATHIC) U KPYTOBBIC) 110 MACCUBAM 3HAYCHHIM

5.2

OnuceiBaTh W HUHTEPOPETUPOBATH pEAIbHbIE YHUCIIOBBIE JaHHBIE,
Ipe/ICTaBJICHHbIE B TA0JIMIIAaX, HA IMarpaMmax, rpaukax

5.3

Wcnonb3oBaTh  JUIsi  ONUCAHUS  JTAHHBIX CTaTUCTUYECKHUE
XapaKTEPUCTHUKU: CpeIHEee apu(MeTHIecKoe, MeIuana, HauboJbIIee 1
HauMEHbIIIee 3HAUCHUS, pa3Max
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54

HMeTs npeacTaBiieHUE O CIIy4aiiHOM N3MEHYMBOCTH Ha PUMEPAX LIEH,
(¢u3NYeCKUX BEIUYMH, AaHTPOIIOMETPUYECKUX JAHHBIX, WMETh
IIPEICTABIICHUE O CTATUCTUYECKOW YCTOMYHNBOCTH

['eomeTpust

6.1

Pacnio3naBaTh M3ydeHHbIE TeOMETpUUYECKUE (DUTYPBHI, ONPEICIATh UX
B3aMMHOE PaCIOJIOKEHUE, HU300pakaThb TE€OMETpUUYECKHE (QUrypHl,
BBINIOJIHATh YEPTEKU IO YCIOBUIO 33haudd. M3MmepsATh nuHEHBIE U
YTJIOBBIE BEJIMYMHBIL. PemaTh 3a1aun Ha BIYUCICHUE JJIMH OTPE3KOB U
BEJIMYMH YIJIOB

6.2

Jenath TpyOyI0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEAMETOB B
peaabHOM KU3HH, pa3MEpPOB MIPUPOIHBIX OOBEKTOB. Paznuuarth

pasMEPLBI 3THUX 00BEKTOB IO MopsAAKY BCIIMYHNHBL

6.3

CTpOI/ITB YCPTCIKU K TCOMCTPHUICCKUM 3a/la94aM

6.4

[Tonb30BaThCs MPU3HAKAMHU PAaBEHCTBA TPEYTOJILHUKOB, HCITOJIB30BATh
IIPU3HAKHU U CBOMCTBA pPaBHOOCAPEHHBIX TPEYTOJbHUKOB IIPH PEIICHUN
3a7a4

6.5

[IpoBOIUTH  JIOTMYECKHE  PACCYKIEHHUSA C  HMCIOJb30BaHUEM
F€OMETPUUYECKHUX TEOPEM

6.6

Ilons3oBaTbCs IIPU3HAKAMU paBEHCTBA MPSMOYTOJIbHBIX
TPEYTOJBbHUKOB, CBOMCTBOM MEIMAaHbI, MPOBEACHHON K THUIIOTEHY3€E
IIPSAAMOYTOJIBHOT'O TPEYTOJIbHUKA, B PEILICHUHA N'€OMETPUYECKUX 3a1a

6.7

OnpenensiTe NapauieNIbHOCTh MPSMBIX C MTOMONIBIO YTIIOB, KOTOPbHIE
oOpasyeT ¢ HUMHU cekymas. OnpeaensaTh mapauieIbHOCTh MPSMBIX C
MOMOIIIbIO PABEHCTBA PACCTOSIHUM OT TOYEK OJIHOM MPSIMOM JO TOYEK
JIPyTrou npsiMou

6.8

Pemiats 3aauun Ha KileTyaTol Oymare

6.9

[IpoBOAMTH BBHIYMCICHUS M HAXOIUTh YHUCIOBbIE U OyKBEHHBIE
3HAQYEHUS YIJOB B TEOMETPUYECKHUX 33J1a4ax C HCIHOJIb30BAHUEM
CYMMBI YIJIOB TPEYI'OJbHUKOB U MHOI'OYI'OJIbBHUKOB, CBOWCTB YIJIOB,
0o0pa30BaHHBIX MpPU TEPECEUCHUH [BYX TMAapauUIeNbHbIX MPSMbIX
cekylen. Pemars npakTuyecKue 3a/1aun Ha HAXO0XKIEHUE YTIIOB

6.10

Biagerp DOHATMEM TIE€OMETPUYECKOTO MeECTa TOYEK. YMEThb
ONpeNeNsITh OUCCEKTPUCY yriaa U CEePeAVHHBIA MEPHEHAUKYISpP K
OTPE3KY KaK Fr€OMETPUYECKHE MECTA TOUEK

161




denepanbHas padodas mporpamma | Marematuka. 5—9 kinaccel (0a30BbIH YPOBEHD)

6.11

@OopMyIMpOBaTh ONPENEIICHUS OKPYKHOCTH M Kpyra, XOpIbl H
IUaMETpa OKPY)KHOCTH, II0Jb30BaTbCAd MX CBOWCTBAMHU. YMETh
IIPUMEHATH 3TU CBOMCTBA IIPU PELLICHUU 3a1a4

6.12

Bnanerp moHATHEM ONMCAaHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH,
yMeTb HaxoauTh ee ILeHTp. llomp3oBaThcs (hakTamMu O TOM, YTO
OMCCEKTPUCHI YIIIOB TPEYTOJbHUKA [IEPECEKAOTCS B OJJHOW TOUKE, U O
TOM, YTO CEPEINHHBIC NTEPIICHANKYIISIPBI K CTOPOHAM

TPCYT'OJIbHHUKA IICPECCKAIOTCA B OHHOﬁ TOYKC

6.13

Biagerp mnoHsATMEM KacaTeIbHOM K OKPYKHOCTH, I10Jb30BaThCS
TEOpEMOM O MEpPHEHAMKYJIIPHOCTH KacaTeIbHOM M pajauyca,
IIPOBEICHHOIO K TOYKE KacaHHUs

6.14

[Tonp3oBaThCs HpOCTCI?IIHPIMH ICOMCTPHUUCCKNMHU HCPABCHCTBAMU,
ITIOHUMAaTh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

[IpoBOANTH, OCHOBHBIE TE€OMETPUUYECKHE IOCTPOCHUS C IOMOIUIBIO
UPKYJIS U TUHEHKH

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

Kon [IpoBepsieMblil 2JIIEMEHT COIEPKAHUS
| Hucna v BBIYUCIIEHUS
Hpobu 0OBIKHOBEHHBIE U JIECSATHYHBIE, IEPEXOA OT OJHOU (OPMBI 3aITUCH
1.1 npobeit k apyrou. [loHsTHe palMOHAIBHOTO YHCINA, 3allCh, CPaBHEHUE,
YIOPSAOYNBAHNE PALMOHAJIBHBIX YHCEI
Apudmernyeckue IeUCTBUA C pallMOHATIBHBIMU yuciaamMu. Pemienue 3anay u3
1.2 peanbHOM MPAaKTUKHU Ha YacTH, HA APOOU
13 Crenenp ¢ HaTypaJbHBIM IOKa3aTelieM: OIpeleieHne, NpeoOpa3oBaHUe
BBIPAKEHUI Ha OCHOBE OIPEACIICHHUS], 3aIUCh OOJIBIINX YUCEN
14 [IpoueHTsl, 3auch TPOLEHTOB B BUJE IPOOHU U IpOOH B BUJIE MIPOLIEHTOB.
' Tpu OCHOBHBIE 3a7a4M HA NIPOLEHTHI, PEILICHNE 3a7a4 U3 PEATbHOU ITPAKTUKH
[Ipumenenue MIPU3HAKOB JEIUMOCTH, PA3JIOKEHNE Ha
1.5 MHO>KHUTEJIA HaTypaJbHbIX YUCEI
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PeanbHbie 3aBUCHUMOCTHU, B TOM YHUCJIIC mpsaMast u 06paTHa51

1.6
IPONOPLUHUOHAIIBHOCTH
2 AnrebpanvecKue BhIPaKCHUS
IIepemeHHBIE, UUCIIOBOE 3HAYEHNE BBIPAYXKEHHUSI C IEPEMEHHOM. [JomycTuMBbIE
2.1 3HAYEHHUS IEPEMEHHBIX
[IpeacraBieHue 3aBUCUMOCTH MEXAY BETMYMHAMU B BUJI€ (DOPMYJIBI.
22 | Bpmucrenns 1o dbopmynam
)3 [IpeoOpa3zoBaHne OYKBEHHBIX BBIPAKECHHIA, TOXJAECTBEHHO
' paBHbBIE BBIPAKECHHUS
2.4 CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM
OpnHounensl 1 MHOTOWIEHBI. CTenieHb MHOTOwIeHa. Cli0keHne, BBIYUTaHNUE,
2.5 YMHO>KEHHE MHOTOYJIEHOB
@opMyJbl  COKPAIIEHHOIO YMHOXXEHHS: KBaJpaT CyYMMbl M KBajpaT
26 | pasHocTH. POopMysa pa3HOCTH KBaApaToB. Pa3jiokeHue MHOIOUYICHOB Ha
MHOXHUTEH
3 YpaBHeHUs
. VYpaBHeHUE, KOpPEHb YpaBHEHHs, MpaBUia NpeoOpa3oBaHUs ypaBHEHUS,
3. PaBHOCWJIBHOCTh YPaBHEHUN
JIuHeHOE ypaBHEHME C OJHOM NEPEMEHHOM, YMCJIO KOPHEW JIMHEHMHOIO
32 YpPaBHEHHS, PEIICHUE JINHENHBIX YPAaBHECHUN
CocraBieHue ypaBHEHUH 110 yCIOBUIO 33a4M. PenieHue TeKCTOBBIX 3a/1a4 C
3.3 MIOMOILBIO YPABHEHUM
34 JluneitHoe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €ro Tpaduk
CucreMa nByX JNHMHEHHBIX YPABHEHHMU C JBYMsS NEPEMEHHBIMH. Perenune
3.5 CUCTEM ypaBHEHHUH cIIOCOOOM 1MoIcTaHOBKU. [IpuMeph! perieHns TeKCTOBBIX
3a71a4 C IIOMOILBIO CUCTEM YPaBHEHUMN
4 Koopaunate! u rpaduku. OyHkumu
4.1 Koopannara Touku Ha npsiMon
Yucnosele mpoMeXyTKH. PaccTosiHue Mexay 1ByMsl TOUKaMU KOOPAUHATHON
4.2

pAMON
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[IpssmoyrosbHas cucrema koopaunat, ocu Ox u Oy. AbGcuucca U opauHaTa

4.3 .
TOYKH Ha KOOPAUHATHOM IJIOCKOCTH
[Tpumepsl rpadukoB, 3ajaHHbIX HopmylaMu. YTeHre rpa@uKoB peabHbIX
4.4 3aBHCUMOCTEH
4.5 [Tonsitue dynkuuu. I'paduk pynkuuu. CroiicTBa GyHKINMA
4.6 | Jlunetinas ¢pynkuus, ee rpaduk. ['paduk byHkmm y = [X|
I'paduueckoe perieHre TMHEHMHBIX YPAaBHEHUM M CUCTEM JIMHEHHBIX
4.7 YpaBHEHUI
5 BeposiTHOCTB M cTaTUCTHKA
[IpeacTaBienue NaHHBIX B BUJIE TaOJIHII, TUarpaMm, rpaukoB. 3amoJTHEHUE
Ta0JINII, YTEHUE U MOCTPOEHUE AuarpamMMm (CTOJIOMKOBBIX (CTOIOYATHIX) U
51 KpyroBbiX). YUTeHne rpauKkoB peanbHbIX MHpoueccoB. F3BneueHue
uHopMaIuu W3 AuarpaMM U TaOJUIl, MCIOJIB30BAHUE W HMHTEPIIpETAIUs
JAHHBIX
OnucarenpHasi CTaTUCTHKA: CcpelHee apudMeThuueckoe, MeauaHa, pa3max,
52 HauOoJbIIeE W HaWMMEHbIIee 3HAaYeHUs HaObopa YHUCIOBBIX JIaHHBIX.
[Ipumepsl cinydaiiHONM U3MEHUYUBOCTH
CrnydaliHBIN KCHIEpUMEHT (OMbBIT) U CiiydaitHoe coObiTHe. BeposTHOCTh U
gacToTa. Poib MaloBEpOSITHBIX M MPAKTHYECKU JOCTOBEPHBIX COOBITHI B
5.3 npupojie 1 B oO1ecTBe. MOHeTa U UrpalibHasi KOCTh B TEOPUU BEPOSTHOCTEH
I'pad, Bepmmna, pedbpo. Crenenp BepmmHbl. Yucno pedep U cymMMapHas
crenens BepmuH. [IpencraBnenue o cesazHoctu rpada. Lenu u nukist. [lytu
5S4 g rpadax. O6xox rpada (3itnepoB nyts). [IpeacraBnenne 06
opueHTHpoBaHHOM rpade. Pemenue 3a1a4 ¢ momMoIbio rpados
6 I'eomeTpust
HauanbHble nonsatus reometpun. Touka, Ipsmas, OTPE30K, Jy4. YTrou. Buasl
6.1 yriioB. BepTukanbHble M CMeEXHBIE Yribl. buccekrpuca yrma. Jlomanas,
MHOTOYToJIbHUK. [lapajiyieTbHOCTh U MEePIEHANKYIISIPHOCTh PSIMBIX
CummMmetrpuunble ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHH.
6.2 [TpumMepbl CHMMETPHUM B OKPYKAIOIIEM MUPE
OcHOBHBIE MOCTPOEHUS C MOMOUIBIO [IUPKYJISI ¥ JIMHEHKHU. TpeyrojibHUK.
6.3

Bricora, Menuana, OuccekTpuca, Ux CBOMCTBa

164



denepanbHas padodas mporpamma | Marematuka. 5—9 kinaccel (0a30BbIH YPOBEHD)

6.4

PaBHOGeipeHHbIN U PAaBHOCTOPOHHUU TpEyroJbHUKHA.  HepaBeHCTBO
TPEYrOJIbHUKA

6.5

CBoiicTBa 1 MpU3HAKK PaBHOOEIPEHHOTO TpeyroiabHuKa. [Ipuznaku
PaBEHCTBA TPEYTOJILHUKOB

6.6

CpoiicTBa ¥ TpHU3HAKH MapauiedbHbIX nOpsmbix. Cymma  yrioB

TPEyTOoJIbHUKA. BHENTHUE yTIIbI TPEYTONIbHUKA

6.7

[IpssMoyrosibHBIA  TpeyroabHUK. (CBOMCTBO MeEOUaHbl MPSMOYTOJBHOIO
TPEYTOJbHMKA, MPOBEICHHOW K rumnoreHy3e. [lpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOIBHBIN TPEYTONBHUK C YIJIOM

B 30°

6.8

HepaBeHcTBa B reomMeTpHH: HEPAaBEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsiblieM yriae | OoJibLIed CTOpOHE
TpeyroyibHUKA. [lepneHauKysap u HaKJIOHHAs

6.9

I'eomeTpuueckoe wmecTto Towyek. buccektpuca yria W CcepeaUMHHBIN
MIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKHE MECTA TOUEK

6.10

OKpyXHOCTb W Kpyr, XOpJa M JHWaMeTp, HUX CBoOicTBa. B3anmuoe
pacmoJIO)KEHUE OKPYKHOCTH M Tmpsamou. KacarenbHas u cekymass K
OKPYKHOCTH

6.11

OKpyXHOCTb, BIMCAaHHas B yTroJl. BrincanHast u onucanHas OKpYy>KHOCTH
TPEyroJIbHUKA

8 KVIACC

IIpoBepsiemble TPeOOBaHUA K pe3y/JbTaTaM OCBOCHHMS OCHOBHOM

o0pa3oBaTeJIbHOM NMPOTrPaAMMBbI

Kon IIpoBepsieMble peAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOMU
IPOBEPSAEMOTO 00pa3oBaTeIbHON MTPOTPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs
pe3yabTara
1 Yucna v BBIYMCIICHUS
Hcnonb3oBaTh  HAdallbHbIE  NPEJACTABICHUS O  MHOMXECTBE
11 JNEUCTBUTEIBHBIX YUCEN 11 CPABHEHUS, OKPYIJIEHUS U BBIYUCIICHUH,

u300paxaTh JCHCTBUTENbHBIE 4YMCIA TOYKAMH Ha KOOPAMHATHOM
IPpAMOM
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1.2

[IpumensaTy moHATHE AapU(METUYECKOTO KBAJAPATHOTO  KOPHA,
HaXOAWTh KBaJpaTHbIE KOPHM, HCHOJB3YyS NpU HEOOXOIUMOCTU
KaJIbKYJIATOP, BBIITIOJIHATH IPe0Opa30BaHuUs BBIPAKEHUH, COJIEPIKALIX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEN

1.3

Hcnonb3oBaTh 3amucu OOJBIIMX W MaJbIX YHCEJI C MOMOIIbIO
JECATUYIHBIX Apo0Oei u crenenei uncna 10

AnreOpanyeckue BbIpaKeHHs

2.1

[IpUMeHATP MOHATHE CTENEHU C LEJBIM I10Ka3aTeaeM, BBIIOIHATH
npeo0pa3oBaHUs BBIPAKCHHUM, COACPKAIUX CTEICHH C IIEIBIM
ITOKa3aTeieM

2.2

BeIMONMHATE  TOXKIECTBEHHBIE MpeoOpa3oBaHUs  palOHATbHBIX
BBIPQXEHU HAa OCHOBE IMpaBWJl JEHCTBUI HaJl MHOTOYJICHAMH U
anredpandyecKuMu ApoosiMu

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TPCXYJICH HA MHOXKHUTCIIN

2.4

[TpumensTh npeoOpa3oBaHUsT BHIPAKEHUH ISl PEIICHUs] Pa3IMYHbBIX
3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 PEATHbHOU MPAKTUKHU

YPaBHCHI/IH N HCPpAaBCHCTBA

3.1

Pemate nuHEVHBIE, KBaJpaTHbICE YPAaBHEHUS U pPalMOHAIbHBIC
YPaBHEHUSI, CBOJSIINECS K HUM, CUCTEMBI JBYX YPAaBHEHHUU C IByMS
MEPEMEHHBIMU

3.2

[IpoBoaUTE NPOCTEWIIME HWCCICIOBAHHWS YPAaBHEHUH M CHCTEM
ypaBHEHUH, B TOM 4HCI€ C TPUMEHEHUEM TIpapUuecKux
NpeACTaBICHUI (YCTaHABIMBATh, UMEET JIM YPAaBHEHHUE WM CHCTEMaA
YpaBHEHUH PEILICHHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEE)

3.3

[lepexomuTh OT CJIOBECHOM (OPMYJTUPOBKH 3aJaud K €€
anredpandeckoil MOJIENN C TIOMOIIBI0 COCTABJICHUSI YPABHCHUS HIIU
CUCTEMbl YpAaBHECHMWH, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJa4y¥ MOJyYeHHBIN pe3yJIbTaT

34

[IpuMEHSTH CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJIHOU NTEPEMEHHOU U UX CHCTEMBI,
naBaTh  rpad@UuecKyl0  WUIIOCTPAllUI0  MHOXKECTBAa  PEIICHUMN
HEPABEHCTBA, CUCTEMbI HEPABEHCTB
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OyHKIUU

4.1

[lonumMaTh YW HCNOJIB30BATh (PYHKIUOHAIbHBIC TOHSATUS M SI3bIK
(TepMHUHBI, CUMBOJMYECKHE OOO3HAUYEHUSs), OMNPEICTSATh 3HAYCHUE
GyHKIMM MO 3HAYEHUIO apryMeHTa, ONpeessiTh CBOMCTBA (QYyHKIIUU

1o ee rpaduky

4.2

k
CrpouTth rpaduKy daeMeHTapHbIX GyHKIMA Buga: yO |y = x2, x
y = X%, y = [X|, OKCHIBATH CBOMCTBA YUCIOBOM (QYHKIMH I10 €€
rpaduKky

BeposTHOCTB M cTaTHCTHKA

5.1

W3BnekaTs W TpeoOpa3oBBIBaTh MHGOPMAIHIO, MPEICTABICHHYIO B
BUJIC TaONHWIl, TUarpamm, TpaduKoB, MPEACTABIATh JaHHBIC B BHJIC
Ta0JIHII, TUarpamMm, rpaukoB

5.2

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX IOKa3aTEeJeH:
CpPEIHUX 3HAYE€HUW W Mep pacceuBaHusi (pa3max, TUCIEPCUS U
CTaHJAPTHOE OTKJIOHCHUE)

5.3

HaxoauTh 4acTOTHI YHUCIOBBIX 3HAYEHHUN M YaCTOTHI COOBITHI, B TOM
YHCJIE 110 pe3yJbTaTaM U3MEPEHUI U HaOIIOeHU N

54

HaxoauTh BEpOSTHOCTH CIyYaHBIX COOBITUH B ONBITaxX, 3Has
BEPOSTHOCTU DJIEMEHTAPHBIX COOBITUM, B TOM YHCJIE€ B OMBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH

5.5

Hcnonb3oBaTh  rpaguueckue  MOAENIU:  JIEPEBO  CIIy4ailHOro
DKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCIOBas MPsMast

5.6

OnepupoBaTh NOHSATUSIMUA: MHOXECTBO, MOAMHOKECTBO; BBIMOJIHSTH
omeparid  HaJ  MHOXKECTBaMH: OOBCIMHEHHE, IIepeCcCUcHHeE,
JIOTIOJTHEHUE; TIEPEYUCIATh  BJIEMEHTBI MHOXECTB, IPUMEHSTH
CBOMCTBA MHOYKECTB

5.7

Hcnonp3oBaTh rpaduyeckoe MPEACTABICHUE MHOXKECTB W CBsI3ei
MEXIy HUMHU JIJI1 ONTMCAHUS TIPOLECCOB U SIBJICHUI, B TOM YHCJIE MIPU
pEIIeHUH 33724 U3 IPYTUX YI4EOHBIX IPEIMETOB U KYpPCOB

['eomerpus
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6.1

Pacrnio3naBaTtb OCHOBHBIEC BU/Jbl YCTBIPCXYI'OJbHHUKOB, MX 3JICMCHTEI,
MOJIb30BaThCS X CBOMCTBAMHU IIpH PCUHICHUU I'COMCTPHICCKUX

3aaad

6.2

HpI/IMCHSITI) CBOMCTBA TOYKH MEePeCCYCHUA MCIIHNAH TPCYTOJIBHHUKA

(meHTpa mMacc) B pelieHuy 3a1a4

6.3

Branerp NOHATHEM CpeOHEH JHWHUM TPEYTrOJAbHUKA M TPAINEIUH,
MPUMEHATh WX CBOWCTBA NPU PEHICHHMM T€OMETPUYECKHUX 3a]1ad.
[Tosnb3oBatbes Teopemont Dasieca U TEOPEMOU O MPOMOPLUHOHAIIBHBIX
OTpPE3Kax, MPUMEHSATh UX ISl PEIIEHUS] TPAKTUYECKUX 3a/1a4

6.4

[IpumeHsATh mnpu3HaKW MOAOOMS TPEYTOJIBHUKOB B  pPELICHUU

TCOMCTPHUUCCKUX 3aavd

6.5

[Tonb3oBaThcs Teopemoii [udaropa s pemieHns reoMeTpUIECKUX U
npakTudyeckux 3aaad. CTpouTb MaTeMaTHYEeCKyld MOJellb B
MPAKTUYECKUX 3aJ]la4aX, CAMOCTOSTENIbHO JIeJIaTh YEPTEK U HAXOJUTh
COOTBETCTBYIOIIHNE IJTUHBI

6.6

BJ'IaI[eTB INOHATHUAMU CHHYCA4, KOCHMHYCAa M TAaHI'CHCA OCTPOIO YyrIja
MNpAMOYT'OJIBHOI'O TPCYTOJIbBHHKA. [lonp30BaThCsl ATUMHU MOHATUSIMH
AJI1 pCIICHUSA IMTPAKTUYCCKHX 3aaa4

6.7

Beruncnars (pa3iMuHbIMA CHIOCO0AMU) IUIONIAAL TPEYroJIbHUKA U
IO MHOTOYTOJIbHBIX (QUTyp (MOJB3YsCh, TIIE HEOOXO0IUMO,
KaJTbKYJIATOpOM). [IpUMEHATH MOTyYeHHBIC YMEHHS B MPAKTHYCCKUX
3a/1ayax

6.8

Brnangerp  NOHATHSIMM ~ BIMCAHHOTO W LEHTPAJIbHOTO  YIUIA,
UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIAX, YIVIaX MEXKAY XOpAaMH
(CeKylmMMH) M yIiie MEX]y KacaTelIbHOW M XOpAOW NpH pPElICHUU
reOMETPUYECKUX 3a/1a4

6.9

BJ'Ia)IeTB IOHATHUEM OIIMCAHHOI'O YCTBIPEXYTOJIbHUKA, IIPUMCHITDH
CBOMCTBA OIMKMCAHHOTO YCTBIPCXYTOJIbHUKA ITPpHU PCHICHHUU 3a/1av

6.10

HpI/IMeHHTB I[MOJIYUCHHBIC 3HAHUA Ha IIPAKTHUKE — CTPOUTH
MaTEMAaTHYCCKUEC MOACIN AJI1 3ada4d peanLHoﬁ JKU3HU W IIPOBOJUTDH
COOTBCTCTBYIOIIHNEC BBIYHUCJICHHUA C IPUMCHCHHUEM HOI[O6I/I$I

¥ TPUTOHOMETPUH (TIOJIB3YACH, TI€ HEOOXO0IMMO, KATBKYJISITOPOM)

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA
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Kon [IpoBepsieMblii JIEMEHT COEPKAHNUS
1 Uucna v BEIYUCICHUS
KBanpatusiii kopeHb u3 uwucina. lloHarne 00 uppanuoOHaTIBLHOM YHCIE.
11 JlecaTruHble IPUOIMKEHUS UPPALIUOHATIBHBIX YHCE
CpoiicTBa apuMeTUUYECKUX KBaJIpaTHBIX KOPHEH M HUX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YNCIOBBIX BBIPAKEHUN U BEIYMCIICHUSIM.
JleCTBUTENbHBIE YHCIIA
1.3 Crenensp ¢ LebIM ITOKa3aTeneM U ee cBoiicTBa. CTaHaapTHas 3alUCh YUCa
2 AnreOpandeckue BhIPKECHUS
KBangpaTHblit TPEXWICH, PAa3JIOKEHUE KBaJpaTHOTO
2.1 TPEXWICHA HA MHOKUTENH
2.2 | Anrebpamueckas 1po6b. OCHOBHOE CBOHCTBO arebpandecKoil apoou
2.3 Cnoxenue, BBIYMTaHUE, YMHOXKEHHUE, JIeJICHUE alreOpanueckux apooei
24 PanmonanbpHbie BhIpaXXeHUS U UX IPeoOpa3OBaHKE
3 VYpaBHEHUS 1 HEPABEHCTBA
KBagpatnoe ypaBHenue, popmyiia KOpHEH KBaIpaTHOTO YPAaBHEHHUSI.
3.1 Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM M KBaJPATHBIM
3.3 [Ipocreitmue qpoOHO-parMOHATbHBIC YPAaBHEHUS
I'paduueckas uaTEeprpeTanysi ypaBHEHUN C IBYMs IEPEMEHHBIMHU U CUCTEM
34 JIMHEMHBIX YPABHEHUMN C IByMs NIEpeMEHHBIMU. [Ipumepsl perienns cucrteM
HEJIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIiocooom
3.6 | YucnoBble HEpAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOI IepeMeHHOI
3.8 PaBHOCHMIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJJHOM NEPEMEHHOU
3.10

CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
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4 OyHKIU
[lonste ¢ynkmuun. OO6MacTh ONpeneNeHUs] W MHOXECTBO 3HAYCHHIA
4.1 ¢bynkuuu. CiocoOsl 3a1anus QyHKIUH
4.2 | I'paduk pyuakiun. Yrenne cBOiCTB GyHKIHH MO ee rpaduKy
4.3 [Tpumeps! rpadukoB QyHKIIMIA, OTpAKAIOIMIUX peaTbHbIE MPOIECCHI
@OyHKIMH, OUCHIBAIOLIUE NMPSMYIO U 00paTHYIO NPONOPLHOHATIbHBIE
44 3aBHCHUMOCTH, UX TpapuKu
45 | OyEkmuuy =x2,y = x°
4.6 | Oynkrmu yO x My = [x|
4.7 ['paduueckoe perieHre ypaBHEHUN U CUCTEM YPABHEHHIM
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBieHue JaHHBIX B BUJE TaOIUL, TUarpaMM, rpaukoB
55 MHOX€eCTBO,  3JIEMEHT  MHOXECTBA,  IOJMHOYECTBO. Onepanun
' HaJ MHOXXECTBAMM: 00bEIUHEHHE, IEPECEUCHHE, JOTIOJHEHNE
53 ConcTBa  onepauuit HaJl MHOKECTBaMU: IIEPEMECTUTEIIBHOE,
' COYETATENBHOE, PACIIPEAEIUTEIBHOE, BKIFOYEHUS
Hcnonp3oBanue rpauyeckoro MpeAcTaBICHUS MHOXKECTB JJIsi OMHCAHUSA
54 peanbHBIX NPOLIECCOB U SBJICHUM, IPY PELICHNHN 3a/a4.
N3mepenne paccemBaHus NaHHBIX. Jlucriepcus M CTaHIAPTHOE OTKIIOHECHHE
5.5 YHCIIOBBIX HAOOpPOB. J{narpamMma paccenBanus
DOnemeHTapHble COOBITHS ciy4yaiiHoro omnbita. CiydaiiHble COOBITHS.
BepositTHocTn coObITHA. ONBITBI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
5.6 coOpiTusAMU. CryyaiiHelii BbIOOp. CBSI3pb MeEXAY MAJIOBEPOATHBIMU U
MPAKTUYECKU TJOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBoiiCTBa [€pEBbEB: €IMHCTBEHHOCTh IIyTH, CYLIECTBOBAaHHE
57 BUCAYEH BEPIIMHBI, CBSI3b MEXKAY YMCIOM BEpPIIMH M YHUCIOM pedep.
[TpaBwiio ymHoxeHnus. Pemenue 3amgad ¢ moMonisto rpadon
[IpotuBomnonoxupie coObITHs. [uarpamma DOiinepa. OObeAuHEHUE W
58 nepeceueHne cooObiTHil. HecoBmecTHbie coObiTusi. Dopmyna ClOXKEHHS

BEPOSTHOCTEU
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5.9 | Ycnonas BeposTHOCTB. [IpaBuio ymuoxxenus. HezaBucumpbie cOOBITHS
[IpencraBienne SKCIEpUMEHTa B BHIE JepeBa. PemieHue 3amay  Ha
5.10 | HaXOXKIEHHE BEPOSATHOCTEN C IOMOIIBIO IEPEBa CIIy4alHOTO IKCIIEPUMEHTA,
auarpamm Diliepa
6 I'eomerpust
6.1 UYetsipexyronpHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 | IIpssMoyromnbHHK, poMO, KBaIpaT, NX IPH3HAKA U CBOICTBA
Tpaneuusi, paBHOOOKas Tpameuusi, €€  CBOWCTBA U
6.3 npu3Haku. [IpamoyronapHas Tpanenus
6.4 Meron ynBoenuss meauansl. LlenTtpanbHas cummerpus. Teopema daneca u
' TEOpEeMa O IPOMOPLHOHAIBHBIX OTPE3KaAX
6.5 Cpennue TMHUM TPEYroyibHUKA U Tpanenuu. LleHTp Macc TpeyrojibHUKa
[Togobue TtpeyroabHuKoB, Kodpduuuent nomodbus. I[lpusHaku mnomooHs
6.6 TpeyroiabHUKOB. [IpuMeHeHne mo1o0ust pyu pelieHny MPAKTUUECKUX 3a1a4
6.7 @opmynbl Ui IUIOLIAAX TPEYTrOJibHUKA, MapajienorpaMmma, pomoa u
' Tpamnenuu
CaoiicTBa mioniageit reometTpudeckux uryp. OTHOIICHHUE IO eH
6.8 MO00HBIX (UTYp
Brruucnenue mmomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTOU
6.9 Oymare
Teopema I[ludaropa. [Ipumenenue Teopemsl [Tudaropa npu pemenuu
6.10 MIPaKTUYECKUX 3a]a4
CHHYyC, KOCMHYC, TAHT€HC OCTPOTO yIja NPSIMOYTOJBHOTO TPEYrOJbHUKA.
6.11 | OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. [PUrOHOMETPUUYECKUE
¢ynkuu yraos B 30°, 45° u 60°
BrnmcanHble W LEHTpalbHBIE YIVIBI, YTOJ MEXKIY KacaTeJbHOW U XOpIOM.
612 yrm MEXAY XOpAaMH U CEKYIIHUMHU
6.13 | BioucaHHble U ONMCAHHBIE YETHIPEXYTOJIbHUKU
6.14 B3auMHoOe pacnonoxkeHue AByX OKpyxkHocTeil. KacaHne OKpyX HOCTEM.
1

OO11ue KacaTeNbHbIE K IBYM OKPYKHOCTSIM
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9 KJIACC IIpoBepsieMble TPeOOBAaHUSA K Pe3yJbTATAM 0OCBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOI MPOTrPAMMBI

Kon
IPOBEPSAEMOTO
pe3yJbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
0o0pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO O0IIET0 00pa3oBaHus

1

Ywucna v BBIYMCICHUS

1.1

CpaBHI/IBaTb H yHnopsaaodnBaTb pPallMOHAJIBHBIC W HPPAllHOHAJIBLHBIC
quciia

1.2

BrinonHaTh apI/I(bMGTI/ILIGCKI/IC IIGﬁCTBPISI C pallMOHAJIbHBIMH YHUCJIaMHU,
Co4ucTasd yCTHBIC N IIMCbMCHHBIC IIPUCMBI, BBIIIOJHATH BBIYHMCICHUA C
HppalluOHAJIbHBIMU YU CJIaMHA

1.3

Haxonute 3HaueHUsI CTENEHEW C LEJNBbIMU MOKA3aTeIIMU U KOPHEW,
BBIUMCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKEHUMN

1.4

OKpyIJISITh AENCTBUTENIBHBIE YMCIIA, BBITIOJIHATH IPUKHUIIKY PE3YyJIbTATA
BBIYMCJIEHNW, OLIEHKY YHCIIOBBIX BBIPAKECHUIN

YPaBHCHI/IH N HCPpAaBCHCTBA

2.1

Periars 1uHENHbIE U KBaApaTHBIC YPABHEHM, YPABHEHM S, CBOIALLIAECS
K HUM, [IpoCTeHIre ApoOHO-pallMOHAIbHbIE YPAaBHEHUS

2.2

Pemats cucteMsl AByX JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
Y CUCTEMBI ABYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS
JIMHEWHBIM

2.3

Pemiath TeKCTOBbIE 3a7jauu AJIreOpandecKUM CrocoOOM C MOMOIIBIO
COCTABJICHHSI YPaBHCHHS WM CHUCTEMBI JIBYX YpPaBHEHUH C JIBYyMs
nepeMEHHBIMU

2.4

[IpoBoauTh NPOCTEHIINE WCCIEAOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHUW, B TOM YHCI€ C TNPUMEHEHHEM TpapuIecKux
npeCTaBICHUM (HalpuMep, yCTaHABIUBATh, UMEET JIU YPaBHCHUE WITH
CHUCTEMa YPaBHEHUM PEIICHUS, €CJIU UMEET,

TO CKOJIBKO)

2.5

Pemiate  nuHENHBIE HEPABEHCTBA, KBAJApPATHHIE HEPABEHCTBA,
M300pakaTh perieHrue HEPABEHCTB HA YUCIOBOM MPSIMOHA, 3aMMChIBAThH
pELIEHHE C IOMOIIBIO CUMBOJIOB
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2.6

Pemars cucTeMbl JHHEMHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIFOYAOIKUE KBAAPATHOC HEPABCHCTBO, I/I306pa)KaTB PCUICHUC

CUCTCMbI HCPABCHCTB Ha YHUCIJIOBOM HpﬂMOﬁ, 3aIlIUChIBATh PCIICHUC C
IIOMOIIIBIO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 33714

OyHKIUU

3.1

PacrioznaBate  QyHKIMM ~ W3y4eHHBIX  BUAOB.  [loka3wIBaTh
CXEMaTHUYECKH PACTIONI0KEHNE Ha KOOPAUHATHOM TIIOCKOCTH Kk
rpadukoB GpyHKMi Buga: y =kx,y=kx+b, y0 _,y=ax* +bx +cx
B 3aBHCHMOCTH OT 3HAY€HUU KOA(P(UIIMEHTOB, ONMCHIBATh CBOMCTBA
byHKIUH

3.2

[Ioka3piBaTh CXEMaTHYECKU PAacCIIOJIOKCHHUC Ha KOOpI[HHElTHOﬁ

miockoctu rpadukoB ¢yHkiuid Buga yl )a/,— y = |x| u onuchIBaTh
CBOMCTBa (DyHKIIMIA

3.3

Crpoutb U wu300paxkaTh CXEMaTUYECKU TpaduKu KBaIpaTHUHBIX
GyHKIMA, ONMMCHIBATH CBOMCTBA KBAJAPATUUYHBIX (PYHKIUNA MO UX
rpagukam

34

Pacnio3znaBaTh KBaJpaTUyHy0 QPYHKIHIO 110 GOpMYyJie, IPUBOAUTD
NpUMEPHI KBaAPATUUHBIX (YHKLIUN U3 peaTbHOM KU3HU, PUUKH,
reOMETPUHN

Apudmernueckas 1 reoMeTprIecKast Iporpeccuu

4.1

Pacro3naBaTh apupMeTHIECKYI0 U TECOMETPHUCCKYIO TTPOTPECCUH TIPH
Pa3HBIX CIIOCO0aX 3aMaHus

4.2

BbINONHATL BBIYUCIEHUS C HUCIOJIb30BaHUEM (OPMYyNT N-TO YJIeHa
apu(PpMETUYECKON U TEOMETPUUECKON MPOrpeccuii, CyMMbI MEPBBIX N
YJICHOB

4.3

N300paxkaTh 4ieHbI OCJIEI0BATEILHOCTH TOUKAaMU Ha KOOPJUHATHON
IUIOCKOCTH
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4.4

Pemats 3agaum, CBsi3aHHBIE ¢ YMCIOBBIMH I1OCIIEIOBATEIBHOCTAMHU, B
TOM 4YHUCJIE€ 3aJaud M3 peaJbHOW KHU3HU (C UCHOIb30BAaHUEM
KaJbKYJIATOPA, U(PPOBBIX TEXHOIOTHIA)

BeposTHOCTh U cTaTUCTHKA

5.1

W3BnekaTh W TpeoOpa3oBbIBaTh MHGOPMAIHIO, MPEICTABICHHYIO B
pPa3IMYHBIX HCTOYHHMKAX B BHUJE TaOIuWIl, auarpaMM, TIpaduKoB,
MIPEICTABIIATH IaHHBIE B BUE TAaOJIUII, AHarpaMM, rpaduxon

5.2

Pemate 3amaun opraHn30BaHHBIM TIEPEOOPOM BAPUAHTOB, a TaKKeE C
UCIT0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB

5.3

Hcnonp30oBaTh ONHUCATEIbHBIC XApPAaKTCPUCTUKKU OJIs1 MACCHUBOB
YHUCJIOBBIX JaHHBIX, B TOM 4YHCJIC CPCAHUC 3HAYCHUA W MCPLBI
paCCCuBaHuA

54

Haxonuth 4acToThl 3HAaY€HWM W YacTOThl COOBITHS, B TOM 4YHUCJE
MOJIB3YSCh pe3yJibTaTaMu MPOBEICHHBIX U3MEPEHUN U HAOIIOICHUIM

5.5

Haxonuth BepOsITHOCTH CITy4allHBIX COOBITHI B N3yYEHHBIX ONbITAX, B
TOM UYHCJIE B OIBITaX C PaBHOBO3MOXXHBIMU 3JIEMEHTapPHBIMHU
COOBITUSIMU, B CEpUSAX HUCHBITAHMM /10 MEPBOTO ycClexa, B CEepusx
ucnblTanui beprynnm

5.6

HNmeTh npencTaBiieHUE O CIy4alHOW BEJIMYMHE U O PaCIPECICHUN
BEPOSITHOCTEN

5.7

NmeThr mipeAcTaBieHne O 3aKOHE OOJIBIIMX YUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YallHOM W3MEHUYMBOCTM M O pOJM 3aKOHA
OOJIBIIIMX YUCE B IPUPOJIC U OOIIECTBE

['eomeTpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMHU OCTPHIX YIJIOB, HAXOJIUTh C UX
MOMOIIIBI0 PA3JIMYHBIE AJIEMEHTHI MPSIMOYTOJIBHOTO TpPEYroJbHUKA
(«pemieHre  TPSMOYTOJBHBIX  TPEYTrOJBHUKOBY»). Haxoauts (¢
MOMOIIIBIO KAJIBKYJISITOPA) JJTMHBI U YTJIBI JJIs1 HETAOIMYHBIX 3HAUYCHUM

6.2

[Tonp30BaThCA bopmynamu MIPUBEICHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM JIJII HAXOXKIECHUS COOTHOLICHUU
MEXI1Y TPUTOHOMETPUYECKUMHU BETUUYNHAMU
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6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJII HAaXOXIEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
MPUMEHSTH UX MPU PEIICHUH T€OMETPUUECKHX 3a/1a4

6.4

Brnaners MOHATHSAMH TNpeoOpa3oBaHUs IMOA00USA, COOTBETCTBEHHBIX
AJIEMEHTOB TOA00HBIX (uryp. Ilomb3oBaThcs CBOMCTBAMU MOI00US
IPOM3BOJIBHBIX (UTYP, YMETb BBIYUCIATH JJIMHBI U HAXOIUTH YTJIbI y
noo0HbIX (uryp. [lpumensTs cBolicTBa Mom00OUS B MPAKTHUUYECKUX
3aJayax. YMETb MPHUBOAUTH TNpPUMEpbl TOA00HBIX (GuUryp B
OKpY>KaroIieM MUpe

6.5

[lonb3oBaThCs TEOpeMaMH O TMPOU3BEICHUU OTPE3KOB XOpHA, O
MPOU3BEACHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOMN

6.6

[lonp30BaTbCAd BEKTOpaMH, IIOHUMATh HMX TI'E€OMETPUYECKUN U
(¢u3nyeCKuil CMBICH, IPUMEHITh UX B PEIICHUU T'€OMETPUUYECKUX U
¢busnueckux 3anad. [IpuMeHsATh CKaJISIpHOE MPOU3BEIECHUE BEKTOPOB
JUISL HAXOKJICHUS JJIMH U YIJIOB

6.7

ITonp30BaThCs MCTOJOM KOOpAHMHAT Ha IINIOCKOCTH, IMPHUMCHATH CI'0 B
pEeICHUN T'COMCTPUICCKHX U ITPAKTHYCCKUX 3a1a4

6.8

Biagerp NOHATHAMH  NIPaBUIBHOIO  MHOIOYIOJIBHUKA,  JUIMHBI
OKPY’KHOCTH, JJIMHBI IyI'M OKPYKHOCTH W PaJUaHHOM MeEphl yIiia,
YMETh BBIUHCIATH IUIOIIAAb Kpyra M ero 4acrei. lIpumeHAars
IIOJIyYEHHbIE YMEHHUS B IIPAKTUYECKUX 3a/1a4ax

6.9

Haxonuth ocu WM HEHTpbl CHMMETPUU (DUTYp, TPUMEHSThH ABUKEHUS
IIJIOCKOCTH B IMPOCTEUILNX CIIydastX

6.10

[IpumeHsATH TIOJNy4CHHBICE 3HAHUS HAa TIPAKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJENHU JJI 3aJlad pealbHOW KU3HU U TPOBOJUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TMPUMEHEHHEM TOa00us W
TPUTOHOMETPUUECKUX (PYHKIUN (TONB3ysACh, TA€ HE0OXO0AUMO,
KAJIbKYJISITOPOM )

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUA

Kon

[IpoBepsieMblil DIEMEHT COAECPHKAHUSA

Yucna ¥ BEIYUCIIEHUA
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PaHI/IOHaHBHBIe quciia, MppalrOHAIIbHBIC YHUCJId, KOHCYHbLIC U OeCKOHEYHEBIE

1.1 JECATUYHBIC TPOOU
MHOXKECTBO JEHUCTBUTEIIBHBIX YHWCEN, JCHCTBUTEIIBHBIE YHCIA KakK
OCCKOHEYHBIC JECATUYHBIC ApOoOH. B3amMHO OJHO3HAYHOE COOTBETCTBHUE
1.2 MEXKy MHOKECTBOM JEUCTBUTEIBHBIX YACEN U KOOPAUHATHOM MIPSIMOM.
CpaBHeHUE NEHCTBUTEIBHBIX YHCEI
1.3 Apudmerrueckue NeUCTBUS C ICHCTBUTECILHBIMU YUCIIAMH
N3mepenus, mpuOInMKeHus, OUEHKH. Pa3mepbl OOBEKTOB OKPY>KAIOIIETO
14 MUpa, JIUTEIBHOCTh MPOIECCOB B OKpykaromem Mmupe. [IpubmmkenHnoe
' 3HAUYE€HUE BEJIMYUHBI, TOYHOCTD MPUOIMKeHUs. OKpyTIeHNE YHCElL.
[Iprkuaka v OLEHKa PE3yIbTATOB BHIYMCICHAN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OAHOM ITIEPEMEHHOU
22 JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOISIUXCA K TUHEUHBIM
2.3 KBagpaTHoe ypaBHeHue. Pemienre ypaBHEHUM, CBOSAIIMXCS K KBAJAPATHBIM
bukBanpatHoe ypaBHeHue. Ilpumepsl pemieHHs ypaBHEHHUM TPETbed W
24 YETBEPTOM CTETNEHEU Pa3I0KEHNEM Ha MHOKHUTEIN
2.5 Pemenne qpoOHO-panimoHaIbHBIX YpaBHEHUN
2.6 CucrteMbl ypaBHEHUN
2.7 VYpaBHeHue ¢ AByMsl IEPEMEHHBIMU U €ro Tpaduk
2.8 Pemenue cucrem IByX JTMHEHWHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU
Pemenue cucrem AByX ypaBHEHUMN, OJHO U3 KOTOPBIX JIMHEMHOE, & IPYyroe —
2.9 BTOPOU CTENIEHU
2.10 | I'paduueckast HHTEpIIpETALUSl CUCTEMbI YPaBHEHUM C ABYMS IIEPEMEHHBIMU
2.11 | Pemenue TeKCTOBBIX 3a7a4 aJireOpandecKuM CriocoooM
2.12 | YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 | PemieHue TUHEHHBIX HEPABEHCTB C OJTHOU IEPEMEHHOMN
2.14 | Pemenue cuctem JIMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
2.15 | KBamparHble HEpaBEHCTBA
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['paduaeckas maTEpTIIpETAIIS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS

2.16
NIEPEMEHHBIMU
3 DOyHKIUH
KBagpatnunas ¢ynknus, ee rpaduk u cBoiicTBa. IlapaGoma, KoopauHATHI
3.1 BEPIINHBI TapadoJIbl, OCh CAMMETPUH MapadoIbI
3.2 | I'paduku pyHkuuii y = kx, y = kx + b u ux cBoHcTBa
k
3.3 I'paduku Gpyukimii yO _ , y = x* 1 MX CBOKCTBA X
3.4 | T'paduku ¢pyukmii yO x My = [x| u ux cBoiicTa
+ YucIioBbIE OCIEN0BATEIIBHOCTH
Omnpenenenre u cnocoObl 3a1aHKs YUCIIOBBIX TOCIEI0BATENbHOCTEM.
4.1 3ajaHue Mocae0BATEIbHOCTH PEKYPPEHTHOM (PopMyIioi U GopMyson n-ro
qjieHa
Apudmernueckass mporpeccus. PopMynbl n-ro ujaeHa apudpMeTHuecKou
4.2 MIPOTPECCHH, CYMMBI IEPBBIX N YWICHOB
I'eomerpuueckass mnporpeccuss. Popmylbl N-TO WieHAa T€OMETPUUECKON
4.3 MIPOTPECCHU, CYMMBI ITEPBBIX N WICHOB
N3o0pakeHne 4aeHOB apuPMETHYECKON M TeOMETPHUUECKOW MpOTpeccuit
4.4 TOYKaMH Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN U SKCIOHEHIMATbHBIN
pocT
4.5 CI1oXHbIE TPOLIEHTHI
5 BeposiTHOCTB M cTaTUCTHKA
[IpeacraBnenrie JaHHBIX B BUAE TaOnMl, Juarpamm, TIpaduUKoB,
51 WHTEpIpEeTalusl JNaHHbIX. UTeHWEe H TOCTPOCHHE TaOJHIl, Iuarpamm,
rpadKOB MO peaJIbHBIM JIaHHBIM
5.2 [TepectanoBku u pakropuan
5.3 CoueraHus ¥ YUCIIO COUETaHUMN
54

Tpeyronpuuk [lackas. Pemenue 3a1a4d ¢ UCOIb30BAHUEM KOMOUHATOPUKH
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['eomeTrpuueckas BepossTHOCTh. CiydallHbI BbIOOp TOUKM W3 (UTYpHI Ha

5.5 IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH
5.6 | Ucnerrtanue. Ycenex u Heynaya. Cepust MCIBITAHHUM 10 IEPBOrO ycnexa
Cepus ucnbitanuii bepuynnu. BeposaTHOCTH COOBITUI B CEpUU UCTIBITAHUI
5.7 bepnymmn
5.8 CrnyyaiiHasi BEJIMUMHA U PACIPEEICHUE BEPOATHOCTEN
Marematnueckoe oOxuaaHue W aucrnepcus. lIpumepbl MaTeMaTHYECKOro
5.9 OKHJIaHUS KaK TEOPETUYECKOTIO CPETHETO 3HAUCHUS BETUUHHBI
MareMaTtnyeckoe OXUIAHUE M JUCHEPCHS CIyYalHOM BEIMYMHBI «YHUCIIO
5.10 YCIIEXOB B CEpUM MCIIBITAHUN bepHym»
[TonsiTue o 3akoHe OosblIMX yncen. M3MepeHne BEpOsITHOCTEN ¢ MOMOILBIO
511 ' yactor. Ponb u 3HaueHue 3akona GoBIIMX UHCeN B MPUPOJE U OOIIECTBE
6 I'eomerpus
61 Cunyc, xocuHyc, TaHreic yriaoB or 0 mo 180°. OcHoBHOE
' TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS
Pemenne TpeyroqpHUKOB. TeopemMa KOCHMHYCOB U TEOpEMa CHUHYCOB.
6.2 | PemeHne npakTHueckux 3aay ¢ MCIHOJb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB
6.3 IIpeo6pazoBanme mompo6us. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB
6.4 TeopemMa O MNPOM3BENEHUU OTPE3KOB XOPH, TEOPEMBI O NPOU3BEACHUU
' OTPE3KOB CEKYIINX, TEOPEMA O KBaJ[paTe KacaTeabHOM
6.5 Bekrop, mnuHa (MOOyNnb)  BEKTOpPA, COHAMNPABICHHBIE  BEKTOPHI,
' IIPOTHUBOIIOJIOKHO HAIPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMy HaJ BEKTOpaMH. Pas3ioxkeHue BeKTOpa 10
JIBYM HEKOJJIMHEAPHBIM BEKTOPAM
6.6 Koopannatel BekTopa. CKalIpHOE MPOU3BEIECHUE BEKTOPOB, NPUMEHEHUE
' JUTSL HAXOKJICHUSI JIJTUH U YTJIOB
JlekapTOBBI KOOpAMHATHI HA IJIOCKOCTHU. Y PaBHEHHUS IPAMOU U OKPYKHOCTHU
6.7 B KOOpJMHATAX, IEPECCYECHHUE OKPYKHOCTEN U MPSAMBIX. MeToa KoopAMHAT U
€ro MpUMEHEHUE
6.8 | [IpaBuiIbHBIE MHOTOYTOJIBHUKH
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JnuHa okpyxHOCTH. ['pagycHas u pagraHHas Mepa yria, BBIYACICHUE JIUTUH

6.9 YT OKPY>KHOCTEHN
6.10 | Ilmomanp Kpyra, CEKTOpa, CETMEHTA
611 JIBUKEHUsI TUIOCKOCTH U BHYTPEHHUE CUMMETPUU (QUTyp (d1eMeHTapHbIe

npencrasienus). [lapannensHeiit nepenoc. [loBopor
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MEPEYEHD (KOJUD®UKATOP) TIPOBEPSIEMbBIX TPEFOBAHUM K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA U JIEMEHTOB
COAEPXKXAHUA ITO MATEMATHKE

I[JI?I IMPOBCACHUS OCHOBHOI'O IrOCYyAapCTBCHHOI'O 9K3aMCHA 110 MAaTCMATUKEC (z[aﬂee -

OI'D mo MareMmaTuke) UCHOJb3yeTcs TepeueHb (KoaAu(uKaTtop) MpoOBEPsEMbIX

TpeOOBaHUA K

pe3ynbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEebHOW IPOrpamMmbl

OCHOBHOTI'O 00IIET0 00pa30BaHUsI U JIEMEHTOB COJICPKAHMUS.

IIpoBepsiembie Ha OI'D Mo MaremMaTnKe TPeOOBAHUA K Pe3yJbTATAM OCBOCHHS

OCHOBHOI 00pa30BaTeJIbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

Kon
IPOBEPSEMOTO
TpeOoBaHUs

[IpoBepsiembie TpeOOBaHMSI K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOT'O OOIIETO

obpaszoBanus Ha ocHoBe OI'OC

1

YMeHue onepupoBaTh MOHATHUSMH: MHOYKECTBO, ITOAMHOKECTBO,
Olepaly HaJ MHOXECTBAMHU; YMEHHUE OIEPUPOBATH ITOHATUAMH:
rpad, cBS3HBIN Tpad, AepeBO, LUK, NPUMEHITh UX MPU PEUICHUH
3aJla4y; YMEHHUE UCIO0JIb30BaTh IpaQUUeCcKoe MPeICTaBICHUE MHOXKECTB
JUISl OTIUCAHUS PEAIBHBIX IPOLIECCOB U SIBIICHUM, IIPU PELLICHUU 3a/1a4
U3 IPYruX y4eOHbIX MPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEAEIICHUE, aKCUOMA, TEOPEMA,
JI0Ka3aTEIbCTBO; YMEHHME pacCllO3HaBaTb HCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHUS, IPUBOJIUTH IPUMEPBl U KOHTPHPHUMEDPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHU

YMeHue onepupoBaTh NMOHATUAMU: HATYypaJIbHOE YMCIIO, MPOCTOE U
COCTaBHOE YMCJIO, [JEJIUMOCTb HATypaJbHBIX YHUCEIN, IIPU3HAKU
JEIUMOCTH, 1IeJI0€ YHUCIO0, MOAYJIbh 4Hciia, OOBIKHOBEHHast APoOb U
JecsATUYHasi IpoOb, CTaHIAPTHBIA BUJ YUCIA, PALIMOHATIBHOE YMCIIO,
UPpALMOHATIBHOE YHUCIO, apU(PpMETUYECKU KBAAPATHBIA KOPEHb;
YMEHHE BBINOJHATH JEUCTBUSA C YUCIAMH, CPaBHHUBATb U
yIOpSAA0YMBaTh YMUCIA, IPEACTABIATH YHCIAa HAa KOOPIAMHATHOMU
IPSAMOM, OKPYIVIATH 4YMCIA; YMEHUE [JeaTh INPUKUAKY U OLEHKY
pe3yapTara BIYACICHUN
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YMeHue onepupoBaTh MOHSATHSIMHU: CTETICHb C IEJIBIM IOKa3aTeleM,
apu(pMETHICCKUN KBAJAPATHBIA KOPEHb, MHOTOWICH, ajareOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTEIICHH
OO0JIbIIIe €IMHUIIBI; YMEHUE BBIOJHATH PacueThl 1o Gpopmymam,

npeoOpa3oBaHusl UENbIX, IPOOHO-pAlMOHANBHBIX BBIPAKEHUH U
BBIPOKEHUI C KOPHAMHM, PA3JIOKEHHUE MHOTOUJIEHA HA MHOXHUTEIHU, B
TOM 4YHUCJIE€ C HCIOJb30BaHUEM (OpPMYN pPA3HOCTH KBAJApPaToB U
KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh NOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OIIHOW TIIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE PEIIATh JIMHEWHBIE U KBAJpPAaTHbIE YPAaBHECHMUS,
JTpOOHO-palMOHATILHBIE YPAaBHEHHS C OJHON MEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHUH, JINHEWHBIC HEPABEHCTBA U UX CHCTEMBI,
KBaJIpaTHbIE W JIpOOHO-pallMOHAJIbHBIE HEPABEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IPH PEIIECHUH 3334 U3 IPYTUX NIPEIMETOB
U TPAKTUYECKUX 3a/ay4; YMEHHE HCIOJIb30BaTh KOOPAVHATHYIO
OpsIMYI0 U KOOPJWHATHYIO IUIOCKOCTh JUISI M300paKeHHsI pEeLIeHUN
YpaBHEHUH, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath MOHATUAMU: QYHKIUSA, TpaduK QyHKIMY, HYJIH

byHKUIMH, IIPOMEKYTKHU 3HAKOITOCTOSTHCTBA, IIPOMEXKYTKHU
BO3pacTaHus, yObIBaHUS, HauOosblliee M HaMMEHbIIEe 3HAYCHUS
byHKUINY; yYMEHHE ONEPUPOBATH NOHATHSIMU: npsMas

MPOTIOPIIMOHAILHOCTD, TUHEHHAs (QYHKIWS, KBaapaTudHas (QyHKIIHS,
oOpaTHasi TPOMOPIIMOHAIILHOCTh, TMapaboja, TumepOosia; yMeHue
CTpPOUTH I'paduKku QYHKIIUN, UCTIOJIb30BATh rpa(UKU 1JIs OTIpeIeTICHUS
CBOMCTB IMPOLECCOB U 3aBUCUMOCTEM, JJIsl PEIICHUS 3a]a4 U3 APYrux
y4eOHBIX TPEIMETOB W peajbHOM JKU3HU; YMEHUE BBIPAXKATh
dbopmyliaMu 3aBUCUMOCTH MEXTY BEJIMUMHAMU

YmMenue OIEPUPOBATH NOHATHSMMU: IIOCJIEA0BATEIBHOCTD,
apupmeTnyeckas M  T€OMETpUYECKas  MPOTPECCUU;  YMEHHUE
UCIIOJIb30BaTh CBOWCTBA MOCJEI0BATEIBHOCTEH, (OPMYIIBI CyMMBI U
oOIIero wieHa MpU pelIeHUU 3ajad, B TOM YHCIE 3a7ad U3 JIPYrux
y4€OHBIX MPEAMETOB U PEeabHOM )KU3HU
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YMeHue pemaTh 33aJ1a4d Pa3HbIX THUIIOB (B TOM YHMCJE HA MPOLIEHTHI,
JOJIM W YacTd, JIBKEHHUE, paboTy, IEHy TOBapOB U CTOMMOCTD
MOKYTOK U YCJIYT, HAJIOTH, 3a/1a4d U3 00JIaCTU YIpPaBIEHUS JTNYHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHE COCTAaBJSATh BBIPAXKCHHUS,
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMbl 10 YCJIOBHUIO 3aJayH,
MCCJIEI0BATh MOJIYYEHHOE PELIEHUE U OILIEHUBATh MPaBIONOA00HOCTb
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATUSAMU: (PUrypa, TOUKa, OTPE30K, Ipsimas,
7y, JIOMaHas, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK, pABHOOEIPEHHBIN

Y PaBHOCTOPOHHUI TPEYTrOJIbHUKH, NPSIMOYIOJBHBIN TPEYTOJIbHUK,
MeJuaHa, OMCCEKTpUCa M BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJIbHUK,
napajuiesiorpaMM, pomoO, TNpSMOYTOJbHHUK, KBajapaT, Tpanenus;
OKPYXHOCTb, KPYyT, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢urypamu; yMeHHUe pelaTh 3aJaud, B TOM YHCJE U3 MOBCEIHEBHOMN
JKU3HM, Ha HAaXOXKJCHUE T'€OMETPUYECKUX BEIMYHMH C IIPUMEHEHUEM
U3YYEHHBIX CBOMCTB (hUryp u (hakToB

10

YMeHue omnepupoBaTh MOHATUSMU: PABEHCTBO (QUIYp, PABEHCTBO
TPEYTOJIbBHUKOB; MapajuIeIbHOCTh U IMEPHEHIUKYISIPHOCTD NPSMBIX,
yroa MEXAy MpsSMbIMH, TNEPHEHAMKYJAp, HAKIOHHAs, MPOEKIus,
nonobue puryp, noJ0OHbIE TPEYTONBHUKNA, CAMMETPHSI OTHOCUTEIBHO
TOYKM W IPSIMOM; YMEHHME pPAaCIIO3HABATh PABEHCTBO, CUMMETPHIO U
nonobue Quryp, napawieaIbHOCTh U NEPHEHAUKYISIPHOCTh MPSMBIX B
OKpPYXaroIleM MUpe

11

YMeHue onepupoBarbh IOHATHUAMU: JUIMHA, PACCTOSHUE, YIOJI
(BeNMMYMHA yIJla, CHHYC UM KOCHHYC yrja TPEeYroJIbHHKaA), MIOIIa/lb;
YMEHUE OLIEHUBATH pa3MePhl MPEIMETOB U OOBEKTOB B OKPYKAOLIEM
MHUpE; YMEHUE MPUMEHATHh QOpMyJibl TepUMeTpa ¢  IUIOUIAAH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IJIOLIAAM Kpyra, o0bema
IPSAAMOYTOJIBHOTO MApAJIJIEIENUIIE1a; YMEHUE NPUMEHATh NPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIUVIOB TPEYIOJIbHHUKA,
teopemy [ludaropa, TpuronomeTpuyeckrie COOTHOLIEHUS

JUTS. BBIYUCJIEHUS JIJIMH, PACCTOSTHUM, TUIOIIAACH

12

YMeHue wu300pakarh IJIOCKME (GUTYphl W HMX KOMOMHAIUH,
IPOCTPAHCTBEHHBIE (GUTYPBl OT PYKH, C TIOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH
CUMBOJIBHOMY OITMCaHUIO

182



denepanbHas padodas mporpamma | Marematuka. 5—9 kinaccel (0a30BbIH YPOBEHD)

13

YMeHue onepupoBarb MOHATUSAMM: NPSIMOYTOJbHAasg CHCTEMA
KOOpAMHAT; KOOpPAWHATHI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOM3BEACHUE BEKTOpPA HAa 4YHUCIO, CKalsIpHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHUE WCIIOJIb30BaTh BEKTOPbl W KOOPAWHATHI JUIS
IIPEACTABICHNS JaHHBIX U pElIeHUs 3a/1a4, B TOM YUCIE U3 APYrUX
y4€OHBIX MPEAMETOB U PEATTLHOM )KU3HU

14

YMeHue omnepupoBaTh MOHATHSAMHU: CTOJOMKOBBIE U KPYTIOBBIE
auarpamMmbl, TaONMIBI, cpenHee apu(MeTHUYecKoe, MeJInaHa,
HauOoJblllee U HaMMEHbIIIEE 3HAYCHHS, pa3Max UYMCIOBOTO Habopa;
YMEHHME W3BJIEKaTh, HWHTEPIPETUPOBAT U  MPeoOpa3oBbIBATH
uH(pOpMAIMIO, NPEJICTABICHHYI0 B TaOIuLAX M Ha JAuarpammax,
OTpaXaloIIyI0 CBOMCTBA U XapAaKTEPUCTUKH PEaJIbHBIX MTPOLIECCOB

)51 HBHGHHﬁ; YMCHHUC pacCiio3HaBaTb HU3MCHYMBBIC
BCJIMYMHBI B OKPYKAIOIICM MHPC

15

YMeHue omnepupoBaTh MOHSATHUSIMH: CIIyYaWHBIA OMNBIT (CIIy4alHbIN
DKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE (dJEMEHTApHBIA HCXON)
CIIy4alHOTO OIbITa, CIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHUE HaXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITUM B OMbBITAX C
PABHOBO3MOKHBIMH 3JIEMEHTAapPHBIMUA COOBITHUSIMU; YMEHHE pellaTh
3aJlayd METOJIOM OPraHHW30BaHHOTO Mepedopa U C HMCIOJIb30BAHHEM
MpaBUJia YMHOXXEHUS, YMEHHE OLEHHUBATh BEPOSITHOCTU PEATBbHBIX
COOBITHI U SIBIICHUW, TOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUM B OKPYXKAIOIIEM MHPE U B KU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YUCEJ U €r0 POJIbIO B MACCOBBIX SIBJICHUSAX

16

YMeHue BbIOMpaTh MOAXOIAIIMA H3YYEHHBIM METOH MJiS pPEelICHUs
3a7a4u, TPUBOJIUTh MIPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U )KU3HU, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB MATEMAaTUKH B
HUCKYCCTBE, OIMCHIBATh OTHCJIBHBIE BBIJAIOIIAECS PE3YJIbTATHI,
MOJIyYEHHBIE B XOJ€ Pa3BUTHUS MAaTEMaTUKU KaK HayKH, NPUBOJUTH
MPUMEPHI MATEMATUYECKUX OTKPBITUM U KX AaBTOPOB B OT€UECTBEHHOM
Y BCEMUPHOU UCTOPUU

IlepedeHsb 371eMEHTOB coep:KaHus, NpoBepsaeMbix Ha OI'D mo maremaTuke

Kon

[IpoBepsieMbIil AIIEMEHT COAEPHKAHUSA
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1 Yucia ¥ BEIYUCICHUS
1.1 Harypanbubie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LEJIBIX YHACEIT
1.2 OOBLIKHOBEHHBIE U JICCATUYHBIC npobu, MPOLICHTHI,
OECKOHEUHBIE IEPUOANYECKUE TPOOU
1.3 PammmonanepHbpie uncna. ApudmeTHdeckue OIepalrd ¢ PaluoOHAIbHBIMU
YHUCIIaMHU
14 JleficTBuTenbHbIC Yncia. ApudMEeTHUECKHE ONepallui C ICHUCTBUTEIbHBIMU
YU CIaMH
1.5 [TpubnumxeHHbIE BBIUMCICHUS, MPABWIA OKPYTJCHUS, TPUKHUIKA U OIIEHKA
pe3yJibTaTa BHIYMCICHUN
2 AnrebpanvecKue BIPaKCHHS
2.1 BykBeHHbBIE BhIpa)KEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
2.2 Crenienb ¢ 1enbiM nokaszaresieM. CTeneHb ¢ palMoOHaIbHBIM MMOKA3aTEIEM.
CBoHCTBA CTCIICHU
2.3 MHOro41eHbI
2.4 | AnreOpaunueckas IpoOb
2.5 Apudmernyeckuit KOpPEHb HaTypaJbHOU CTEIICHU. JlericTBus
¢ apu(pMETUYECKUMU KOPHSIMH HaTypaJlbHOW CTETICHU
3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 Lensie u qpoOGHO-palMoHaNIbHBIC ypaBHEHHS. CHCTEMBI B COBOKYITHOCTH
YpaBHEHUI
3.2 [enbie u ApoOHO-parMoHaIbHbIE HEpaBeHCTBA. CUCTEMBI M1 COBOKYITHOCTH
HEPABEHCTB
3.3 Penrenue TekcTOBBIX 3a/1a4
4 YucioBble MOCIEN0BATEIILHOCTH
4.1 ITocienoBaTeIbHOCTH, CITOCOOBI 3aJaHUs ITOCIEIOBATSIBHOCTEH
4.2 Apudmernueckas u reomeTpuueckas nporpeccun. GopMyina CIOKHBIX
MPOIIEHTOB
5 DyHKIUHU
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5.1. | ®yukuwms, crnocodsl 3amanus ¢GyHkuuu. [padux ¢ynkmun. OO6nactb
OmpeNeNeHusT M MHOXKECTBO 3HaueHud ¢Gynkuuu. Hymu Qyskium.
[IpomexxyTKkH 3HAKOMOCTOSIHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (DYHKIIUU.
Makcumymbl u MHUHHUMYMBI GyHKIuU. Haunbonbliee u HauMeHblee
3HauYeHHUE (PYHKIIUU HA MPOMEKYTKE

6 Koopaunatel Ha TpsAMOH U TJIOCKOCTH

6.1 Koopaunatnas npsimast

6.2 JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuyeckue GUrypbl 1 KX CBONCTBA

7.2 TpeyronsHuK

7.3 MHOroyroyjbHUKH

1.4 OKpy»XHOCTb U KPYyT

7.5 N3mepenne reoMeTpuYeCKUX BETUYHH

7.6 | BekTopbl Ha MITOCKOCTH

8 BeposiTHOCTB M cTaTHCTHKA
8.1 | OnmcarenbHas CTaTUCTUKA
8.2 | BeposiTHOCTB
8.3 | KomOuHaTopuka
8.4 MuoxecTsa
8.5 | I'padbr
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