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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo Maremarwke sl oOydaromuxcs 5—9 kimaccoB paspaboTaHa Ha
ocHoBe PI'OC OOO. B mporpaMme MO MaTeMAaTHUKE YYTEHBl WJIEU U TOJIOXKEHHUS
KOHIICTIIIUU Pa3BUTHUS MaTeMaTUYecKoro oopasoBanus B Poccuiickoit @eneparuu.

[IpeameToM MaTeMaTUKU SBISIOTCS (QyHAAMEHTAIbHBIE CTPYKTYphI HAIIETO MHUpa
— TMPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHBIE OTHOIIECHUS (OT MPOCTEHUIINX,
YCBAaMBAEMbBIX B HEMOCPEJICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOJIMMBIX
JUIS pa3BUTHS HayYHBIX U MPHUKJIAIHBIX Uzeil). MaTemaTnueckre 3HaHUS 00€CTIEYUBAIOT
NOHUMAHUE NPHUHIMIIOB YCTPOMCTBA M MCIOJIB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE W HHTEPIPETAUUI0 COLMAIBHOM, SKOHOMUYECKOM, IOJIMTHYECKON
uH(popMaIUK, JAIOT BO3MOKHOCTbH BBIINOJHATH PAaCUEThl U COCTABISATH aJTOPUTMBI,
HAaXOJUTh W  TNPUMEHATH  (OPMYJbl, BJIaJAECTh MPAKTUYECKUMH  IPUEMaMU
F€OMETPUYECKUX U3MEPEHUN M MOCTPOEHUH, YUTAaTh HH(POPMALIUIO, TPEACTABICHHYIO B
BUJEe TaOnMI, auarpaMM U TIpaduKoOB, >XKUTh B YCIOBUSAX HEOIPENEICHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4alHbIX COOBITUH.

N3ydyenne marematuku ¢GopMupyeT y OOydaroIMXCsi MaTeMaTHUYeCKUH CTUIIb
MBIILIEHUS, POSIBISIIOUIMICS B ONPEACIIEHHBIX YMCTBEHHBIX HaBbIkax. OOyyaromuecs
OCBAaMBAIOT TAaKWE€ MPUEMbl M METOAbl MBIIUICHUS, KaK WHAYKUUS W JEeIyKIUS,
000011IeHNEe W KOHKPETU3allMsl, aHAJIU3 M CHUHTE3, KiacCU(PUKaUUg U cHUCTeMaTH3alus,
abctparupoBaHue u aHanorus. OOBEKTbl MaTEeMAaTUYECKUX YMO3AKJIIOUCHHH, MpaBuiia
UX KOHCTPYHPOBAHMSI PACKPHIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHHM, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHHsI (OPMYIMPOBATh, OOOCHOBBIBATH M JOKA3bIBATh CYXICHUS, TEM
caMbIM pa3BHMBAIOT JIOTMYECKOE MbIlUIeHHe. M3ydeHne maTeMaThku OOecreurBaeT
(bopMHpOBaHUE AITOPUTMHYECKOW KOMIIOHEHTBI MBILIJIEHUS U BOCHUTAHUE YMEHUU
JNEUCTBOBAaTh MO 3aJaHHBIM  alrOPUTMaM, COBEpPUICHCTBOBAaTb M3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mpoliecce pemieHus 3agady — OCHOBHOM —y4ueOHOM
JEATeIbHOCTH Ha YPOKaX MaTeMaTUKH — pa3BUBAIOTCS TBOpYECKas M MPUKIAAHAsS
CTOPOHBI MBIIIUICHHUS.

OOyueHne MaTeMaTHKE J1a€T BO3MOXKHOCTb Pa3BUBATh Y OOYyYaIOIIUXCS TOUYHYIO,
palMoHaNbHYI0 U MH(GOPMATUBHYIO pe€yb, YMEHHUE OTOMpaTh Haubosee MOAXOSIINe
S3bIKOBBIE, CHUMBOJHMYECKHE, TIpaduyecKkue CpeacTBa IJis BBIPAKEHUS CYXKICHUH U
HaIJISTHOTO UX MPEACTABICHUS.

[Ipy W3yyeHUM MAaTeMAaTHKH OCYIIECTBIIECTCS OOLIee 3HAKOMCTBO C METOAaMH
NO3HAHUA JEWCTBUTEIBHOCTH, NPEICTABICHUAMH O MPEAMETE U METOJIaX MAaTEMATUKH,

HX OTIWYHMHM OT MCTOAOB JAPYIrUuX CCTCCTBCHHLIX MW T'YMAaHHUTAPHLBIX HAYK, 00
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O0COOEHHOCTSIX TPUMEHEHUSI MATEMATUKH ISl PEIICHUS] HAyYHBIX W MPUKIIAIHBIX 3a/1a4.
[TpuopuTeTHBIMU HEIIMHU O0yUYEHHS MaTeMaTHKE B 5—9 Kilaccax sIBISIOTCS:
dbopMHpOBaHHE LEHTPAIbHBIX MATEMATUYECKUX TMOHSITHH (YUCIO, BEJIWYMHA,
reoMeTpuyeckas ¢Gurypa, mepeMeHHas, BEPOSTHOCThb, (YHKIHS), OOCCIECYMBAIOIINX
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHMs 00yUYarOIIUXCS;
noJiBeJIcHNEe 00y4JaromnXCsl Ha JJOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKH W OKpYKalolero Mupa, MOHMMAaHUE MaTeMaTHKW KakK 4YacTh oOiien
KyJbTYPhl YEJIOBEYECTBA; PA3BUTHE MHTEIUICKTYalIbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOydaromuxcsi,  MO3HABAaTEJIbHON  aKTHUBHOCTH,  HCCIECAOBATEIbCKUX  YMEHHIA,
KPUTUYHOCTH MBIIIUICHUS, HHTEpeca K U3YYCHUI0O MaTeMaThku; (HOpMUpPOBaHUE
(yHKIHMOHATBHOM MAaTEMATHYECKOW TPAMOTHOCTH: YMEHHUS
pacrno3HaBaTh MPOSIBICHUS MaTEMaTHUECKUX TIOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX >KM3HEHHBIX CUTyalUsX M MPU H3YYCHHH JPYTMX YYEeOHBIX MPEAMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (OpMYyIUpOBAaTh HUX Ha SI3bIKE
MaTeMaTUKM M CO3JaBaTh MATEMAaTHYECKHUE MOJENU, MPUMEHATh OCBOEHHBIM
MaTeMaTU4YeCKU ammapar Uil pelIeHUs NPAKTUKO-OPUEHTHPOBAHHBIX — 33]1ad,
UHTEPHPETUPOBATH U OLICHUBATh MOJYYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JMHMM COJEpXKaHUSA IpOrpaMMbl II0 MareMaruke B 5-9 kiaccax:
«Yucna u BeUUCIEHUD», «Anredpay («Alredpanyeckue BbIpaKEHUs», « Y paBHEHUS U
HepaBeHCTBa»), «DyHkuun», «l'eomerpus» («['eomerpuyeckue @urypsl u Hx
cBOMCcTBay», «/3MepeHre reoMeTpUuuecKuX BEIUYUH»), «BEposiITHOCTh U CTaTUCTHKAY.
JlaHHbIe JIMHUM Pa3BUBAIOTCS MapajljIeNbHO, KaXaas B COOTBETCTBHUU C COOCTBEHHOU
JIOTUKOW, OJIHaKO HE HE3aBUCUMO OJHA OT JpYrod, a B TECHOM KOHTAKTE H
B3aUMOJICHCTBUH.

CopepxaHue mporpamMmbl 10 MaTEMaTHKE, paclpesie]IeHHOE M0 ToAaM 00y4yeHus,
CTPYKTYPUPOBAHO TakKHUM 0O0pa3oM, 4TOObl KO BCEM OCHOBHBIM, NPHHIMIHAIbHBIM
BOIlpocaM  oOydwaromyecss  oOpalmaiuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJCHHUC
MaTEMaTUYECKUMH TOHSITUSIMU WU HaBbIKAMU OCYIIECTBIIUIOCH IMOCIEN0BATEIbHO U
NOCTyNaTeNbHO, C COOJIOJCHHEM TMpPHUHIMIA NPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIMCh B OONIyI0 CHCTEMY MAaTE€MaTHYEeCKHX THPEJCTaBICHUN OO0y4arouiuxcs,
pacuupsis v yriryossis ee, 00pa3ysi IpOYHbIE MHOKECTBEHHBIC CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maremartuka sIBIsSETCS 00S3aTEIbHBIM YyYEOHBIM
IpeIMETOM Ha YpOBHE OCHOBHOrO o0miero oopazoBanusi. B 5-9 knaccax maremaruka
TPaJUIIMOHHO H3YYaeTCs B paMKax CIEOYIOIIUX y4yeOHBIX KypcoB: B 5—6 Kiaccax —
Kypca «Maremarukay, B 7-9 kimaccax — KypcoB «Anredpa» (BKIIOYAsl 3JIE€MEHTHI



CTaTUCTUKU U TeOpuH BeposiTHocTel) u «I'eomerpusi». [Iporpammoit mo matemaTuke
BBOJIUTCSI CAMOCTOSTENBbHBIN YU4eOHBIH Kypc «BeposATHOCTh U CTATUCTHKAY.

OO6miee 4yuCIO YacoB, PEKOMEHIOBAHHBIX MJIs U3Y4YEHHUS MaTeMaTUKH (0a30BbIf
YPOBEHb) Ha YPOBHE OCHOBHOTO 00ImIero oobpazoBanus, — 952 gaca: B 5 kmacce — 170
gacoB (5 4acoB B Hejelo), B 6 kinacce — 170 gacoB (5 yacoB B HeAenm0), B 7 Kilacce —
204 4gaca (6 yacoB B Hejien0), B 8 kinacce — 204 gaca (6 yacoB B Heien0), B 9 Kiacce —
204 gaca (6 yacoB B HEJICIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

HSY‘-ICHI/IG MATECMATHUKH Ha YPOBHC OCHOBHOI'O O6HIGI‘O O6pa30BaHI/ISI HaIIpaBJICHO
Ha OJOCTHXXCHHC 06yT-IaIOIHI/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCIMCTHBIX MW HIPCAMCTHBIX

06p330BaTeJH>HBIX PE3YJIbTATOB OCBOCHUA y‘{€6HOFO npecameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE ~ pe3yibTaThl  OCBOEHUS  IpOrpaMMbl MO  MaTeMaTHKe
XapaKTePU3yITCs: 1) maTpuoTHYecKoe BOCIUTAHHE:

NPOSIBIECHUEM HHTEpEca K MPOILUIOMY M HACTOSIIEMY POCCHICKONW MaTEMATHKH,
[IEHHOCTHBIM OTHOIIECHUEM K JIOCTH)KEHHUSIM POCCUUCKAX MATEMATHUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJIbI, K WCIOJIb30BAaHUIO 3TUX JIOCTHKEHHU B JIPYTrUX HAyKax H
NPUKIAJHBIX cepax; 2) rpaxkIaHCKoe H IyXOBHO-HPABCTBEHHOE BOCTINTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH IpakIaHWHA U Peain3alliK €ro Mpas,
NPEACTABICHUEM O MAaTeMaTH4YEeCKUX OCHOBAaX (DYHKIIMOHMPOBAHUS Pa3IUYHBIX
CTPYKTYp, ABJICHUMN, IPOIIEAYP IPAKIAHCKOTO 0OIIECTBA (HapuMep, BHIOOPHI, OITPOCHI),
TOTOBHOCTBIO K OOCYXICHHUIO OSTUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMIKEHHM HayKH, OCO3HAHMEM BaXXHOCTH MOPAIbHO-ITUYECKUX
IIPHUHIIAIIOB B ICITEILHOCTH YYEHOT0; 3) TPYAOBO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTUE€ B PEIICHUHM MPAKTUYECKUX  3a]ad
MaTeMaTUYECKOW  HAMpaBJICHHOCTH, OCO3HAHUEM  BaXXHOCTH  MaTEMaTHYE€CKOTO
oOpa3oBaHMsi HA TPOTHKEHUM BCEH KU3HMU IS YCHEHIHOW MpodecCHoHaTbHON
NEATCIbHOCTY U Pa3BUTHEM HEOOXOJIMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYAJIHLHON TPACKTOPUH OOpa30BaHUS M KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HWHTEPECOB U OOIIECTBEHHBIX MOTpeOHOCTEH; 4) 3cTeTHyecKoe
BOCNIMTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY U ACTETHYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKuX OOBEKTOB, 3aJad, pEIICHW, pacCyXIEeHUW, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE; 5) IEHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTAaIMe B  JICSITEIBHOCTH Ha  COBPEMEHHYIO CHCTEMY  Hay4HbBIX
MPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA YEJOBEKA, MPUPOABI U
o0IIecTBa, TMOHMMAHWEM MAaTeMaTUYeCKOM Hayku Kak cdepbl 4YeIoBeUeCKOH
JEATEeIbHOCTH, A3TaloOB €€ pPa3BUTHS M 3HAYUMOCTH Ui Pa3BUTUS LIMBUJIU3AIUHU,

OBJIaACHHUCM S3BIKOM MATCMATHUKH H MaTeMaTHU4YECKOM I(y.]'[BTypOﬁ KaKk CpcaCTBOM



IMIO3HAHUA  MHpPA, OBJIAACHHUEM HpOCTCﬁIHPIMPI HaBBIKaMH HCCHeﬂOBaTCHBCKOﬁ

JIeSITCIIbHOCTH;

6) pusnueckoe BoOCHHTAHHE, (¢popmupoBaHue KYJIbTYPbI 310POBbA M
IMOLMOHAJIBLHOI0 0JIArONMOTyYHs:

TOTOBHOCTBIO ITPUMEHSITh MAaTEMATHUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 3JI0pOBOro 00pasza >KU3HU (370pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM
3aHATUA W OTAbIXa, peryjsipHas ¢u3nyecKas aKTHUBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TaKOTO e IpaBa APyroro

YCJIOBCKA,

7) IKOJIOTHYECKOE BOCTIUTAHHUE:

OpUEHTalel Ha TPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUMU ISl pelIeHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPY Karoled Cpe/ibl, IUIAaHUPOBAHUS MOCTYIIKOB U OLICHKU MX
BO3MOXKHBIX TIOCIEACTBUM JJIi OKpY’)Kalolel cpeabl, OCO3HAHUEM TIJI00aIbHOIO
XapakTepa OSKOJIOTUYECKUX TMpoOJieM W MyTedl uX penieHus; 8) amganramusi K
U3MEHSIOIIMMCH YCJOBHAM COLMAJIBHOW M NPHPOJAHOM Cpelabl: TOTOBHOCTBIO K
JNEUCTBUSAM B  YCIOBHAX  HEONPEIEICHHOCTH, IIOBBIIIEHUIO YPOBHS  CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JeATEIbHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y
IpYTUX o[, NpuoOpeTaTh B COBMECTHON NEATEIbHOCTH HOBbIE 3HAHUS, HABBIKH U
KOMITETEHLIUH U3 OIbITa APYrUX; HEOOXOAUMOCThIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B
TOM 4Hciie (POpMyYIUPOBATH UIEH, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM
YUCJI€ paHee HE W3BECTHBIX, OCO3HaBaTh Je(MUIMUTHI COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEH, IJIaHUPOBaTh CBOE pPa3BUTUE; CIOCOOHOCTHIO  OCO3HABATh
CTPECCOBYIO CUTYAINI0, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOIUNA KOHTPMEP, KOPPEKTHPOBaTh NPUHUMAaeMble
peumieHus W AeWcTBusi, (OpMyNIHpOBaTh U OIEHMBaTh PUCKA U TOCIEACTBUA,

dbopMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesynbrare OocBOCHHs TporpaMMbl MO MaTeMaTUKE Ha YPOBHE OCHOBHOTO
obmiero o6pa3zoBaHus y oOydaromierocss OyayT chOpMUPOBaHBI MeETalpeaMETHBIC
pPE3yNbTAThl, XapaKTePU3YIOIIMECs OBJIAJICHUEM I103HABATEIBbHBIMUA YHUBEPCATHHBIMU
y4eOHBIMU  JICHCTBUSIMH, KOMMYHUKATHBHBIMM  YHUBEPCAIBHBIMA  YUCOHBIMHU

HeﬁCTBHHMH, PETrYJIITUBHBIMH YHUBCPCAJIbHBIMU y‘Ie6HI)IMI/I I[CﬁCTBHSIMH.



IHo3HaBaTe/ibHbIC YHUBEPCAJIbHBbIC YUeOHbIE 1eHCTBUS
ITo3naBaTenbHBIC YHUBCPCAJIILHBIC y‘{€6HBI€ ﬂeﬁCTBHH 00€eCIIeYnBarOT

dbopMupoBaHre 0a30BBIX KOTHUTHUBHBIX MPOIIECCOB O0ydaronmxcs (OCBOCHHE METOJIOB
MO3HAHUSA OKPYKAIOIIETO MHpa, NPUMEHEHHE JIOTHYECKUX, HCCIEI0BATEIIBCKUX
omneparui, yMeHul padotath ¢ HHGOpPMALIUEH ).

Bba3oBble JJoruueckue JelicTBUA:
BBISBISATH M XapaKTEpU30BAaTh CYIIECTBEHHbIC IPU3HAKK MATEMaTHUYECKHUX

00BEKTOB, MOHATUN, OTHOUICHUH MEXIy MOHATHUSAMHU, (HOPMYIUPOBATH OIpPEACIICHUS
MOHATHH, YCTAaHABIIMBATh CYIIECTBCHHBIH TMPHU3HAK KIacCU(UKAIIMU, OCHOBAHWS IS
0000IIeHUsT U CpaBHEHUS, KPUTEpPUHU TPOBOJUMOTO aHaIW3a; BOCHPUHUMATH,
dbopMyIMpOBaTh U MPEOOPA30BHIBATH CYKJICHUS: YTBEPAUTEIHHBIC

U OTpUllaTeJbHBbIC, E€IWHUYHBbIC, YacCTHbIe U OOIIHUEe, YCIOBHbIC; BBISBISATH
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U W MPOTHUBOpEUHs B (haKTaX, MTaHHBIX,
HAOMIONCHUSIX W YTBEPXKICHUSX, TMpemjaraTb  KPUTEPUM  JUISl  BBISBIICHUS
3aKOHOMEPHOCTEH W MPOTUBOPEUH; MPOBOANTH BBIBOJLI C WCIIOJIB30BAHUEM 3aKOHOB
JIOTUKH, JIETyKTUBHBIX

W WHIYKTUBHBIX YMO3aKIIOUCHHWH, YMO3AKIIOUCHUN 110 aHAJOTUH, pPa30ouparth

JI0Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPXKIICHUM (TIPsIMbIE
U OT TMPOTUBHOIO), TMPOBOJUTH CaAMOCTOATEIIBHO HECIOXXHBIE JI0Ka3aTeJIbCTBA
MaTeMaTH4ecKnx (DaKTOB, BBICTPAWBATh AaPTYMEHTAIMIO, TPHUBOJIUTH TPUMEPHl U
KOHTPIpPUMEPHLI, OOOCHOBBIBATH COOCTBEHHBIE PACCYXACHHS; BHIOMpPATh CIOCO0
perieHusT yueOHOM 3amadyu (CpaBHMBATh HECKOJIBKO BAapUAHTOB PEIICHUS, BBIOMPATH
HanOoJIee MOAXOASIINI C yUeTOM CaMOCTOSITENIbHO BBIJICJICHHBIX KpuTepues). bazoBbie
HCCJIeI0BATeIbCKUE IeHCTBUA:

UCIIOJIb30BaTh  BOIPOCHl KAk MCCIENOBATEIbCKUM HMHCTPYMEHT IIO3HAHMS,
dbopmMyIUpoBaTh BOMPOCH], GPUKCUPYIOIINE MPOTUBOpEUHE, TPOOIEMY, CAMOCTOSITEIHHO
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3Y, apIYMEHTHUPOBATH CBOIO
MO3UIINI0, MHEHUE; TTPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUTaHY HECTIOKHBIM
OKCIIEPUMEHT, HEOONBIIOE HCCICJOBAHWE IO YCTAHOBJICHUIO OCOOEHHOCTEU
MaTeMaTHYECKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY COOO; CaMOCTOSATEIbHO
dbopmynupoBaTh 0000IIEHNUST U BBIBOIBI MO pe3yjbTaTaM MPOBEIECHHOIO HAOIIOICHUS,
WCCJICIOBAHUSI, OIEHWBATHh JIOCTOBEPHOCTh TOJIYYCHHBIX PE3yJbTAaTOB, BHIBOJOB U

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

MPEANOJIOAKEHUS O €r0 Pa3BUTUHU B HOBBIX yCiIOBUsIX. PaboTa
¢ uHopMaLHei:
BBISIBIIATH ~ HEJIOCTATOYHOCTh U HM30BITOYHOCTh  WHGOpPMAIUU,  JIaHHBIX,
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HEOOXOUMBIX JIJIsl pELIEHMs 3a/1a4M; BBIOUPATh, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATH u MHTEPIIPETUPOBATH
UHPOPMAIIMIO PpA3IMYHBIX BHJIOB U (GOpM NpPEIACTaBICHUS; BbIOUpaTh (opmy
npecTaBiIeHus UH(pOpMaLUY U WILTIOCTPUPOBATH PEIIaeMble
3aJla4M CXeMaMH, JuarpaMmmMamMu, HHOHM rpauKkoil 1 uX KOMOMHALMSIMU;
OLICHMBATh HA/IC)KHOCTh MH()OPMALIUY TIO KPUTEPUSIM, TIPETIOKECHHBIM yUUTEIEM

WK cHOPMYITHPOBAHHBIM CAMOCTOSITENLHO.

KoMMyHUKATHBHbBIE YHHBEpPCAJIbHbIE Y4eOHbIe /1eiiCTBUSA
KOMMYHHKaTI/IBHBIC YHUBCPCAJIBHBIC y‘{e6HBIe I[GI\(JICTBI/ISI 00ecIeunBaoT

c(hOpMUPOBAHHOCTH COLIMATIBHBIX HABBIKOB 00YUYaIOIINXCS.

O0wmenne:

BOCIIPUHUMATh U (QOPMYJIUPOBATH CY>KIEHUS B COOTBETCTBUM C YCIOBUAMH U
HessiMU OOLIEHMS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PELICHUs 3aJa4d M MOJyYEHHBIM
pesynbraTaM; B XOJA€ OOCYXIEHMs 3ajaBaTh BOIPOCHl IO CYLIECTBY OOCYyKIaeMOn
TE€MBbI, MPOOJIEMBbI, PEIIAEMOM 3aJlayd, BBICKA3bIBATh MJIEH, HAIIEJIEHHbIE Ha TMOUCK
peLIeHus], COMOCTABIATh CBOU CYXKIEHUS C CYKICHUSAMH IPYTMX YYaCTHHUKOB JUAOra,
0OHApy’KMBaTh PA3IMYME U CXOJCTBO MO3UIMUH, B KOPPEKTHOU (hopMe POpMyIHpOBaTH
pa3HOIVIACHS, CBOM BO3PAXEHWS; INPEICTABISATH PE3YJbTAThl PELICHUS 33JayH,
AKCIEPUMEHTa, HWCCIEAOBaHMUS, MPOEKTa, CAMOCTOSTENbHO BbIOMpaTh (opmar
BBICTYIUICHUS C yYETOM 3a/1ay MPE3eHTAuU U 0OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBO:
MOHUMATh ¥ UCTOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIMBUIYAIbHOU PaOOTHI

OpU pelIeHWH YYeOHbIX MaTeMaTHUeCKMX 3ajay; NPUHUMATh LEJIb COBMECTHOU
JesITeIbHOCTH, TUIAHUPOBATh OPraHU3aIUI0

COBMECTHOI paboThl, paclpeAessiTh BUIbl padOT, JOrOBapUBaThHCS, 00CYX AaTh MPOLIECC

U pe3ynbTaT paboTbl, 0000IIaTh MHEHHS HECKOJIbKMX YEJIOBEK; YYacTBOBAaTh B

rpynnoBeiX (popmax paboTsl (00CyXkaeHHs, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U

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

YIeHaMH KOMAaHJbl, OIICHMBAaTh KAaueCTBO CBOEro BKJIaJa B OOUIMI MPOAYKT IO

KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHS.



PeryasiTuBHbIE YyHHBeEpPCAJIbHbIE YYeOHbIE 1eMCTBUS
PerynstTuBHbIe yHUBEpCaIbHbIEC yUeOHbIE N1EHCTBUS 00eCTeUnBaOT (OPMUPOBAHUE

CMBICJIOBBIX YCTAHOBOK U JKM3HCHHBIX HABBIKOB JIMYHOCTHU. CaMoopraHmaunﬂ:

CaMOCTOSATENIbHO COCTaBIIATh IUIaH, aJrOPUTM pElIeHUs 3aJa4yd (MU €ro 4acTh),
BBIOMpATh CIOCOO pEIIEHUS C YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAapUaHThl PELICHUN C Y4ETOM
HOBOW MH(pOpMaIIUU.

CaMOKOHTPOJIB:
BJIQJIETh CLIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IPOLIEcca U pe3yJibTara

pelIeHUs] MaTeMaTU4eCKOM 3aJaud; MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT
BO3HHMKHYTh MpPU PEIICHUH 33Ja4d, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE
HOBBIX OOCTOSITENICTB, HAaWJIEHHBIX OIMIMOOK, BBISBIECHHBIX TPYIHOCTEH; OLICHUBATH
COOTBETCTBUE PE3yNbTaTa AESATEIBHOCTH ITOCTABICHHOW LIEIH

U YCJIOBUSIM, OOBSCHATh MPUYMHBI JOCTHIKEHUSI WJIM HEAOCTH)KCHMS LI€NM, HaXOJIUTh
OIIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ysbTaThl OCBOCHUSI MPOrpPaMMBI 10 MaTEMAaTUKE MPECTABICHbI
0 roj1aM 00y4YeHHUs B paMKaXxX OT/ENIbHBIX YUeOHBIX KypCOB: B 5—6 Kiaccax — Kypca
«Marematukay», B 7-9 kinaccax — KypcoB «Anredpay, «I'eomeTtpusi», «BeposiTHOCTh U

CTaTUCTHUKA).



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

INOACHUTEJIBHASA 3AIINCKA

[IpuopureTHbIMU LEISIMU OOYUYEHUSI MaTeMaTHKeE B 5—6 Kilaccax sIBISIOTCS:
MPOI0JDKEeHNE (POPMUPOBAHKSI OCHOBHBIX MAaTEMATHUECKUX MMOHATHHN (YHCIIO,
BEeNMYMHA, TeoMeTpuueckass (Gurypa), 00OecleuruBaONMX M[PEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh ~ MAaTeMaTHYECKOro  oOpa3oBaHMsl  OOydarOIIUMXCs;  pa3BUTHE
WHTEJUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOyYaronuxcs, MO3HABaTEIbHON
AKTUBHOCTH, HCCIIEIOBATEIbCKAUX YMEHUW, HHTEPECAa K U3YUYCHUIO MATEMATHKU;
MOJIBEICHHE 00YYaIOIIUXCsl Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY’KaloIIero mMupa; (GopMUpoBaHHE (PYHKIMOHAIBHOU
MaTEeMaTUYeCKOM TPaMOTHOCTH: YMEHHUS paclo3HaBaTh MaTeMaTUYeCKHEe OOBEKTHI B
pEAIBHBIX JKU3HEHHBIX CHUTYyalUsX, NPUMEHSITh OCBOCHHBIE YMEHHUS ISl PELICHUS
[IPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4, WHTEPIPETUPOBATH IIOJYYEHHBIE PE3YyJIbTaThl U
OLICHMBATh UX HA COOTBETCTBUE MPAKTUUECKON CUTYAIIUU.

OcHOBHBIE JIMHMM COJEpXKaHUS Kypca MaremaTuku B S5—6 Kiaccax —
apumeTnyeckas U reoOMEeTpUYECKasi, KOTOPhIE Pa3BUBAIOTCS MapajljIesbHO, KaXKIasi B
COOTBETCTBUM C COOCTBEHHOI JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT JIPYIroil, a B
TECHOM KOHTaKTE€ W B3aUMOJCUCTBUM. TakKe B Kypce€ MAaTEMATUKH ITPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aire0pbl U OMHUCATEIbHON CTATUCTHKHU.

N3yuenne apudmeTndeckoro marepuaiga HAYMHAETCS CO CHUCTEMATU3AlMA U
Pa3BUTHS 3HAHUM O HATypaJIbHBIX YMCIIaX, MOJTYYEHHBIX Ha YPOBHE HAYaJIbHOTO OOILIEro
obpazoBanusi. Ilpm 95TOM COBEpIIEHCTBOBAHME BBIYMCIUTEIBLHON TEXHUKH U
(GbopMHpOBaHHE HOBBIX TEOPETHMYECKUX 3HAHUUA  COYETAETCSI C  Pa3BUTHEM
BBIYHMCIIUTEIFHON KYJIBTYpbl, B YacCTHOCTU C OOYy4YEHHEM TMPOCTEHIINM IpUeMaM
NPUKUJKA W OIEHKH PE3YyJbTaTOB BBIYMCICHUW. H3ydeHHWE HATypallbHBIX YHCEIN
NpoJoKaeTca B 6 Kiacce 3HAKOMCTBOM C HAYaJIbHBIMU TOHSATUSIMU TEOPUHU
JNETUMOCTH.

Hayano u3ydyeHusi OOBIKHOBEHHBIX M JIECATHYHBIX APOOEH OTHECEHO K 5 Kiaccy.
DTO0 mepBBIM 3Talm B OCBOCHUHU JIpoOEei, KOTJa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UJeSIMH, TOHATUSAMH TeMBbI. [Ipu 3ToM paccMoTpeHne 0OBIKHOBEHHBIX JPOOECH B TTOJTHOM
o0beMe MpEeAIIeCTBYET W3YUEHHUIO JECATUUHBIX IpOoOei, 4To 11e1eco00pa3Ho C TOUYKU
3pEHUS JIOTUKU U3JI0KEHUSI YMCIIOBOM JIMHUU, KOTJIa MPAaBUJIa IEUCTBUM C JECITUYHBIMU
IpOOSMU MOKHO 00OCHOBATH YK€ M3BECTHBIMH aJTOPUTMAMU BBITIOJTHEHHSI JICHCTBUH C
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OOBIKHOBEHHBIMU  JIpOOSIMH. 3HAKOMCTBO C JECATUYHBIMU JpOOSMHU  paCIIMPUT
BO3MOYKHOCTH JUIsl NOHUMAaHUSl OOYYaroIIMMHCS IPUKIATHOTO MPUMEHEHHUS HOBOM
3alMCH NPU U3YUYEHUU APYTHX IIPEAMETOB M IIPU INPAKTUYECKOM UCHOJIb30oBaHuU. K 6
KJIacCy OTHECEH BTOPOM dTall B  M3YyYEHUH JpoOeil, Tae MpOHCXOIUT
COBEpLICHCTBOBAHNE HABBIKOB CPABHEHUS U MPe0Opa3oBaHUs 1poOei, OCBOEHNE HOBBIX
BBIYHCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHHKW BBIYMCICHHI, B TOM YHCIIE
3HAYCHUH BBIPAKECHUN, COJIEPXKAIMX M OOBIKHOBEHHBIE, U JECATHYHBIC ApoOwu,
YCTaHOBJIEHHE CBSI3€H MEXy HUIMH, pACCMOTPEHHE NIPUEMOB pPEIICHUS 3a/1a4 Ha JApoOu.
B nauane 6 kiiacca mpoUCXOAUT 3HAKOMCTBO C OHATHEM MPOLEHTA.

Oco0eHHOCThIO N3YUYEHHUS TIOJIOKUTENBHBIX U OTPULIATENIBHBIX YUCEN SABISETCS TO,
YTO OHM TaKK€ MOTYT paccMaTpHUBaThCS B HECKOJBKO 3TanoB. B 6 kiacce B Hayaie
n3ydeHus: TeMbl «IlOJOKHUTENbHBIE W OTPULATENBHBIC YUCIIA» BBIIECISIETCS MOATEMA
«lenple 4yncia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUILATEIbHBIMU YHCIAMH U
JNEUCTBUSAMMU C IOJOKUTEIBHBIMU U OTPULATEIIBHBIMA YHCIAMU MPOUCXOJUT Ha OCHOBE
COZIEPKATENBHOTO0 MOAXO0Ja. JTO IMO3BOJSET HAa JOCTYIHOM YpPOBHE IO3HAKOMHUTH
00y4aromuxcsi IPaKTUUYECKH CO BCEMU OCHOBHBIMU IOHSTHSMHU TEMBI, B TOM YHUCJIE U C
npaBuWiIaMd 3HAKOB TIPU BBINOJHEHUM apupMeThyeckux JaedctBuid. W3yueHue
palMOHAJIBHBIX YKCeN OyAET MPOIOHKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOyueHMM peUmIeHUI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCHOJIb3YIOTCS
apumeTnyeckue npuemsl perieHus. [Ipu oTpaboTKe BHIYMCIUTENBHBIX HABBIKOB B 5—6
KJIaCCaX pPacCMATPUBAIOTCS TEKCTOBBIE 3aJayd CIEAYHOUIMX BHUAOB: 33Ja4d Ha
JBUKEHUE, HA YaCTH, Ha MOKYTIKH, HAa pabOTy U MPOU3BOJUTEILHOCTb, HA MPOLEHTHI, HA
OTHOIIEHUs U mponopiuu. OOyyaromuecss 3HaAKOMSTCS C NpUeMaMy pelIeHus 3aJay
nepebopoM  BO3MOXKHBIX  BapUaHTOB, y4arcid paboratb ¢  uHbOpMaluei,
MIPEICTaBICHHON B (hopMe TaOIUI] WIIH TUATPAMM.

B mporpamme yueGHOro kypca «MaTtemaTuka» OpeaycMOTpEeHO (opMUpOBaHUE
IPONEACBTUUECKUX allreOpandeckux NpeacTaBlIeHUd. bykBa Kak CHMBOJ HEKOTOPOIO
yuciaa B 3aBUCHUMOCTH OT MAaTeMaTHYECKOTO KOHTEKCTa BBOJUTCA TMOCTENEHHO.
bykBeHHasi CHMBOJIMKA IIMPOKO MCHOJB3YETCS MPEeXAEe BCEro [Jis 3alucHu OOIIMX
YTBEpXKACHUA U  MpeajokeHud, (opMmysn, B YaCTHOCTH JJS  BBIYMCIICHUS
Tr€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENS YUCIa.

B mporpamme yuebHoro kypca «MaremaTuka» MpeacTaBieHa HarJsggHas
reOMETpHsi, HalpaBJICHHAs HAa pa3BUTHE OOpPAa3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpa)KeHUs, N300pa3UTEIbHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3yYEHUU T'€OMETPUH,
KOTOPBI OCYILIECTBISIETCA Ha HAIISIHO-IPAKTUYECKOM YpOBHE, OIUPAETCs Ha
HarjasgHO-00pa3HOe  MbIIUIeHHe  oOywaromuxcs. borbimas  poib  OTBOIUTCS
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MPAKTUYECKOHN JeATEIbHOCTH, OMBITY, SKCIEPUMEHTY, MOJEIpoBannio. Obyyaroiuecs
3HAaKOMATCSA C T€OMETPUYECKUMHU (UTypamMH Ha IJIOCKOCTH W B MPOCTPAHCTBE, C HUX
OPOCTEUIIUMU KOHPUTYpalusiMU, ydarcsl HU300pakaTb HMX Ha HEJIWHOBAHHOHW U
KJIeT4aToM Oymare, pacCMaTpUBaIOT MX MPOCTEIIre cBoMcTBa. B mpoliecce nzyueHus
HaTJISIHOM T€OMETPUM 3HAHUS, MOJIyYeHHbIe OOYyYaroluMMUCS HAa YPOBHE HAYaJIbHOIO
o011ero 00pa3oBaHus, CUICTEMATU3UPYIOTCS M PACIIUPSIIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kilaccax M3y4aeTcsi MHTETPUPOBAHHBIN MPEaMET
«Marematuka», KOTOPbIA BKIIOYAaeT apuMETUYECKU Marepual U HarSIHYIO
TEOMETPHUIO, & TAK)KE MPOIEIEBTUYECKHE CBEICHHS M3 alIreOpbl, 3JEMEHThI JIOTUKU H
Hayayia ONUCaTEIbHONU CTATUCTUKH.

OO611ee ynuciIo 4acoB, pEKOMEHIOBAHHBIX ISl U3y4YeHUs1 MaTeMaThku, — 340 yacos:
B 5 kiacce — 170 ygacoB (5 vacoB B Hepeno), B 6 kimacce — 170 yacoB (5 4acoB B
HEJICIIIO).

COJAEPKAHUE OBYYEHUS

5 KJIACC HarypaJjibHble YHCJIa U HYJIb

Harypansnoe wuyucno. Psg wHarypanmphbix uwmcen. Ywcino 0. W3o0paxenue
HaTypaJIbHBIX YMCEl TOUKAMH Ha KOOPJIMHATHOU (YHUCIIOBO) MPSIMOIA.

[TosunmnonHas cucreMa cuucieHus. PuMmckas Hymepauuss Kak IIpUMeEp
HETMO3UIMOHHON CUCTEMBI CUUCIIEHUs. [JecaTHuHas cucTeMa CUUCIICHHUS.

CpaBHEHHE HaATypaJIbHBIX YHCEJ, CPAaBHEHHWE HATYypAJbHBIX YHCEI C HYJEM.
Crnioco0b1 cpaBHeHUs. OKpyTieHUE HATypaIbHBIX YHCEIL.

CrioxeHne HaTypalIbHBIX YMCEJI, CBOWCTBO HYJIS NPU CIIOKEHHUH. BBIUYMTaHHE Kak
JIENCTBUE, OOpAaTHOE CIIOKEHUIO. Y MHOXKEHHE HATypajbHBIX YMCEJI, CBOMCTBA HYNSl U
CAVHMIBI TP YMHOXKEHUHM. JleneHue kak JelcTBHE, OOpaTHOE YMHOXEHUIO.
KoMrioneHTs! neiicTBuid, CBA3b MeX Ay HUMU. [IpoBepka pesynbrara apupMeTudecKoro
nevictBus. I[lepeMecTUTeIbHOE M COUYETATENILHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHUSI, paCIpeCIUTEILHOE CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnonbs3oBanne OyKB 1 0003HAYEHUsI HEU3BECTHOTO KOMIIOHEHTAa W 3aIlUCH
CBOMCTB apu(hMETUUECKHUX JCHCTBUH.

JlenuTenu ¥ KpaTHBIE YMCIa, Pa3jIOKEHHE Ha MHOXKUTENM. [IpocTeie n cocTaBHbBIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleaeHue ¢ ocTaTKoOM.

Crenenp ¢ HaTypaJbHBIM IOKA3aTeJIEM. 3alMCh YUCJIA B BUAE CYMMBbI Pa3psiAHbIX
CJIaraeMbIX.

HucnoBoe BbIpakeHHE. BbIUMCIIEHME 3HAYEHHWM YUCIIOBBIX BBIPAXKCHUH, MOPSAIOK

BBIITOJIHCHU S )ICI\/'ICTBI/II\/’I. Hcnons3oBaHue IIpHU BBIYHUCICHUAX IIEPEMCCTUTCIIBHOIO H
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COYETATEIbHOIO CBOMCTB (SaKOHOB) CIIOXKCHHA W YMHOXCHHA, pacCpCAaACIUTCIbHOIO

CBOWCTBA YMHOKECHHUS.

Apodu
[IpeacraBnenue o apodu Kak crocoOe 3amucu 4acTh BeIMYUHbI. OOBIKHOBEHHBIE

npobu. IlpaBunpHble M HempaBWiIbHbIE Apobu. CMemianHas ApoOb, MpeACTaBICHUE
CMEIIaHHOW JpoOu B BHUJI€ HEMPaBUILHOW JpOOU U BBIJCICHHUE 1EI0NW YacTH YUCIA W3
HenpaBWIbHOW Apobu. W3o0paxkenue papoOell TOYKaMH Ha YHUCIOBOM MPSMOM.
OcHoBHOe cBoiicTBO apobu. CoxkpamieHue napobeii. [IpuBenenue apodbu Kk HOBOMY
3HameHareno. CpaBHeHHUE ApOOEH.

CnoxxeHre M  BbIYMTAHUE JApoOeil. VYMHOXeHue U JelieHue JpoOei,
B3aMMHOOOpaTHbIe 1poOu. HaxoxaeHne yacT 1eaoro U Uenoro mo ero 4YacTy.

JHlecatuunas 3anuck JapoOeit. IlpencraBieHue necsITUYHOM ApoOU B BUIE
0ObIKHOBEHHOU. M300paxkeHue NecATUYHBIX ApoOeil TOYKaMH Ha YHCIOBOM MPSIMOM.
CpaBHEHHUE JECATUYHBIX APOOEH.

Apudmernueckue ASUCTBUS C JECATUYHBIMU ApoOsiMU. OKpyTieHUE JECATUUHBIX
Tpo0eii.

PemeHnue TekCTOBBIX 3a/1a4

Pemennie TeKCTOBBIX 3ajad apu(pMETHUECKUM crocoOoM. PemieHue noruueckux
3amay. Pemenue 3amay nepebOpoM BceX BO3MOXHBIX BapuaHTOB. Mcnonb3oBaHue mpu
pelieHnn 3a7a4 TaOJIHI] U CXEM.

Pemenune 3anay, copepxaninx 3aBUCUMOCTH, CBA3BIBAIOIUE BEJIMUYUHBI: CKOPOCTD,
BpEMs, PACCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb. EAVHUIIBI W3MEPEHHMs: MaccChl,
00beMa, LIeHbl, paCCTOSTHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXly €IMHULIAMUA U3MEPEHUS
KaK10M BEJINYUHBEI.

Pelienne oCHOBHBIX 337124 Ha IpOOU.

HpeI[CTaBHCHI/IC JaHHBIX B BUJC Ta6J'II/II_I, CTOJIOYATHIX Auarpamm.

Harasinnas reomerpust
Harnsgaele npencraBieHust 0 pUrypax Ha IJIOCKOCTH: TOYKa, MpsMas, OTPE3OK,

Jy4, yrojl, JIOMaHas, MHOI'OYIOJbHHUK, OKPYKHOCTb, Kpyr. Yrous. lIpsmoi, ocTpsii,
TYyIIOM ¥ Pa3BEPHYTHIN YIJIBL.
JlnuHa oTpe3ka, METpUYEeCKUEe €AUHULbl JUIMHBL. JlIMHA JIOMaHOHW, NHEPUMETP
MHOI'OYroJIbHUKA. MI3MepeHne U OCTPOECHUE YIUIOB C IIOMOILBIO TPAHCIIOPTUPA.
Harnsgaele mnpeacraBieHuss o ¢Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,

NPsIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.
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N300paxenne ¢uryp, B TOM uucie Ha kieryatod Oymare. Iloctpoenue
KOHGUTYypaluii W3 dYacTeld MNpsSMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOW U KJIETYATON
oymare.

Hcnonp30BaHne CBOWICTB CTOPOH U YIUIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Inomanes  OpsAMOYrOJBHMKA M MHOIOYTOJIBHUKOB,  COCTABJIICHHBIX W3
OpSIMOYTOJIBHUKOB, B TOM uucie Quryp, M300paXEHHBIX Ha KJIET4aTol Oymare.
EnvHUIBI H3MEpEHHUS IUTOIIAIH.

Harnsguele mpencTaBieHHs O TPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJbHBIN
napajuienenunes, Kyo, MHOrorpanHuku. M3o0paxeHue npocTelImx MHOTOTPAaHHHUKOB.
Pa3BepTku kyOa u napanenenunena. Co3nanue MoJenei MHOTOIrpaHHUKOB (U3 Oymaru,
IPOBOJIOKM, IUIACTWJIMHA MW ApYrux wmartepuaioB). O0beM NPSAMOYTOJIBHOTO
napajuienenunena, kyoa. Enunuiel nsmepenust oobema.

6 KJIACC

HarypaJjbHble yncia
ApudpmeTrnueckue JEHCTBUS C MHOTO3HAYHBIMU HATypajbHBIMU  YHCIIAMHU.

YucroBble BbIpaKEHUSA, MOPSIIOK JIEUCTBHM, HCIOIb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYUCICHUAX IIEPEMECTUTEIIBHOIO U COYETATEIIbHOIO CBOWCTB CIOXKECHUA W
YMHOXEHHUSI, PACIPENCIUTEIBHOIO CBOWCTBA YMHOKEHMS. OKPYTJIEHHE HATypaJbHBIX
qyucel.

JlenuTenu u KpaTHbIE YUCia, HAUOOJIBIINKM OOITUHN JeIUTEeNh U HaUMEHbIIee o011ee

KpaTHoe. JlenuMOoCTh CyMMBI U IPOU3BEACHHUS. JleleHne C OCTaTKOM.

Apodu
OObIKHOBEHHas1 ApoOb, OCHOBHOE CBOMCTBO JApoOH, COKpalleHue apooei.

CpaBHeHue W ymopsaouMBaHHe apoOeii. PemieHue 3amay Ha HaxXOXXJICHHUE YacTH OT
EeJ0T0 U 1eJoro mo ero vactd. J[poOHoe uwuciio Kak pe3yibTar JeJICHHUS.
[IpencraBienne AeCATUYHON JIpoOu B BHAEC OOBIKHOBEHHOH IpoOM M BO3MOXKHOCTH
MpeCTaBICHUs] OOBIKHOBEHHOUM JpoOW B BHUAE JAeciaTUYHOW. [lecatuunnie apodu u
MeTpUYecKasi cucremMa Mep. ApudmeThdeckue NEHCTBHUS W YUCIOBBIC BBIPAKCHHS C
OOBIKHOBEHHBIMH U JIECSITUIHBIMHU APOOSIMH.

OtHomienue. JlemeHne B JaHHOM  OTHOIIGHHMH. MacmTab, MPOIOPIHS.
[IprumeHenune mponopuri Npyu PEeIIEHUN 3a/1a4.

[Tonstue mpoiieHTa. BhryuciaeHue mporieHTa OT BEJIMYUHBI U BEIMYMHBI 1O €€
MpOIIeHTY. BrIpaxeHue MpPOIEHTOB JECATUYHBIMH JpoOsimu. Pemenne 3amay Ha

IIPOLICHTEI. Bblpa)KeHI/Ie OTHOIICHM BCJINYHH B IIPOLCHTAX.
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ITos0:KkuUTEIBLHBIE U OTpHLHATECJIbHbBIC YHUCIA
[lonmoxxutenbHbIE U OTPHULATCIIBHBIC YHCJIA. HGHLIG qucia. MOI[y.III) qucia,

reoMeTpuuecKkas HHTEpHpeTanus Momayis uyucina. M3o0paxkenwe uyucen Ha
KOOpJIMHATHOM MpsiMoii. YncnoBbie mpoMexxyTKU. CpaBHEeHUE uncen. ApudMeTuyeckue
JEUCTBHUS C MOJIOKUTEIbHBIMA U OTPULIATEIIbHBIMU YHCIIAMH.

[IpssMmoyrosibHast cucTeMa KOOpJAMHAT Ha IJIOCKOCTH. KoopauHatel TOYKKM Ha
IUIOCKOCTH, alcicca u opauHata. [locTpoeHune Touek M GUryp Ha KOOPAUHATHOMN

IITIOCKOCTH.

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

CpoiicTBa apu(MeTHUECKMX JEHCTBUNA. bDyKBEHHBIE BBIPDAKEHHS M  YHUCIOBbBIE
IIOZICTAHOBKHU. byKBEHHBIE PaBEHCTBA, HAX0KICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMyIibl MEpUMETpa M IUIOMIAAM MPSIMOYTOJbHUKA, KBajapara, o0bema
napajuienenunena u kyoa. Pemmenue TekcToBbIX 3a/1a4

Pemenne TeKCTOBBIX 3ajay apu(METHUYECKHM criocoOoM. PelieHue J0ruyeckux
3aja4. Pemenue 3a1a4 nepebOpoM BCceX BOZMOMKHBIX BAPUAHTOB.

Pewenue 3anay, coaepkaliux 3aBUCHUMOCTH, CBS3bIBAIOLIUX BEJIMYHMHBI: CKOPOCTb,
BpEMsI, pPACCTOSHHUE, II€HA, KOJWUYECTBO, CTOMMOCTbH, ITPOU3BOJIUTEIBHOCTh, BpPEMH,
o0beM paboThl. ENuMHUIBI M3MEpEHUs: MacChl, CTOMMOCTH, PAaCCTOSIHUS, BpPEMEHHU,
ckopocTu. CBsA3p MEXKIy €AMHULIAMHA U3MEPEHUS KaKI0M BEJIMYNHBI.

Pewenne 3amad, CBA3aHHBIX C OTHOILICHUEM, INPONOPLUOHAIBHOCTBIO BEIWUYMH,
MPOLIEHTAMHM; pEIEHUE OCHOBHBIX 33a4 Ha JPOOU U MPOLEHTHI.

OneHnka ¥ TpUKUAKA, OKpyrjiaeHue pesyiaprata. CocraBieHHe OyKBEHHBIX
BBIPAKEHNH I10 YCJIOBHIO 3aa4H.

[IpencraBieHre JaHHBIX C TOMOIIbIO TaOnun u jauarpamMm. Crosnbuartbie
JIarpaMMBbl: YTEHUE U MTOCTPOEHUE. UTEHNE KPYTOBBIX AUATPAMM.

Harasinnas reomerpust
Harnsguele npencraBieHust 0 pUrypax Ha IJIOCKOCTH: TOYKa, MpsMas, OTPE30K,

Jy4, YroJj, JIOMaHasi, MHOI'OYTOJIbHUK, YETHIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

B3auMHOe pacnosiokeHue ABYX IPSMBIX HA IUIOCKOCTH, MapajulesIbHbIE IPSMBIE,
NIEPIICHNKYJIApHbIE TpsiMble. M3MepeHue paccTosHuM: MEeXAy ABYMsS TOYKAMH, OT
TOYKH J0 NPSIMOU, JJIMHA MapLIpyTa Ha KBaJPaTHOU CETKE.

N3mepeHne U DIOCTPOCHHME YIIOB € IMOMOIIBK TpaHcrnoprupa. Bunasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOIbHBIN, TYNOYTOJIbHBINA, PAaBHOOEIPEHHBIH,

PaBHOCTOPOHHUM. YeTpIpexyroJibHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB.
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[TpsIMOYTONIBHUK, KBaapaT: WCIOIH30BAHHE CBOWCTB CTOPOH, YIJIOB, IUArOHAJCH.
N3o00pakenne reomeTpudecknx (UTyp Ha HEIMHOBAHHOW Oymare ¢ MCIOJIb30BaHUEM
UKy, THHEHKHU, YroJbHUKA, TpaHcropTupa. [loctpoeHus Ha kieTyaToil Oymare.

[Tepumerp MHOTOyTONBHUKA. [loHSATHE TIOmMATU (PUTYPHI, €IUHUILBI HU3MEPEHUS
wiomany. [IpubmmkeHHoe u3MepeHue miomaan GUryp, B TOM YUCIIEe Ha KBaJIpaTHON
cetke. [IpubmmkeHHOE N3MepEeHNe JJIMHBI OKPYKHOCTH, TIOMIAIN KPyTa.

CuMMeTpus: IIEHTpaJIbHAs, 0CEBasl U 3epKajbHasl CAMMETPHH.

[TocTpoeHne CHMMETPUIHBIX UTYP.

Harnsgaeie mpeacTtaBieHUs O MPOCTPAHCTBEHHBIX (QUTypax: MapauleTeHuIe],
KyO, TIpu3Ma, mNHpaMuja, KOHYC, UWIWHAp, map u cdepa. HM3o0pakeHue
MPOCTPAaHCTBEHHBIX (uryp. [lpumepsl pa3BepTOK MHOTOTPAHHHUKOB, NWJIMHApA U
konyca. Co3gaHue Mojened TPOCTpaHCTBEHHBIX (uryp (M3 Oymaru, MpPOBOJIOKH,
IJIACTIIIMHA M Opyrux matepuayioB). [loHsTre oObeMa, eIUHUIIBI U3MEPEHHS 00beMa.
OO6beM NpAMOYTOIBHOTO MapajuieNienurneia, Kyoa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pPE3yabTAaTBl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHITY
o0yueHus B 5 KJjacce.

Yucaa v BLIYUCJICHUSA
[TonumaTe ¥ TPaBWIBHO YMNOTPEOISATH TEPMHUHBI, CBSI3aHHBIC C HATypajJbHBIMU

YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSIMH.

CpaBHHBaTh W YIOPSAAOYNBATH HATYPAIbHBIC YHCIIA, CPAaBHUBATh B MPOCTEUIITHX
CiTy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIC TPOOH.

CoOTHOCUTH TOYKY Ha KOOPJUHATHON (YUCIIOBO) MPSIMOI C COOTBETCTBYIOIIUM €
YUCJIOM M M300pakaTh HATypajbHbIE YHCIIAa TOYKAMH Ha KOOPIAMHATHOU (YHUCIIOBOW)
PSAMOM.

BoimonasaTes  apudmeTHdyeckue JIEHCTBUS C  HATYpPaIbHBIMU — YWCIAMH, C
OOBIKHOBEHHBIMHU JPOOSIMU B MIPOCTEUIIINX CITydasiX.

BBITTOTHATE IPOBEPKY, MPUKUAKY Pe3yIbTaTa BEIYHCICHUN.

OxpyrasTh HATypadbHBIE YHCTIA.

PemeHne TeKCTOBBIX 33124
Pemrate TekcTOBBIC 3amaud  apU(PMETHUYCCKUM CIOCOOOM W C  IIOMOIIBIO

OpPraHM30BaHHOI'O KOHCYHOI'O nepe6opa BCCX BO3MOKXHBIX BAPpHWAHTOB.
Pematsn 3aa4, COACPIKAINEC 3aBUCUMOCTH, CBA3BIBAIOIINC BCINYMUHBI: CKOPOCTD,

BpEM:, paCcCTOAHUC, LICHA, KOJIMYICCTBO, CTOUMOCTD.
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Hcnonp30BaTh KpaTKUE 3alMCH, CXEMbI, TaOJUIbl, 0003HAUYEHUS NPU PELICHUU

3a1a4.

[Tonb30BaThCs OCHOBHBIMHM €IUHHUIIAMHM W3MEPEHUS: IIEHbI, MACChI, PacCTOSHUS,
BPEMEHU, CKOPOCTH, BBIPAKATh OJHU €IMHULIBI BEIUYHHBI YEPE3 IPYyTHUE.

W3Bnekarb, aHamUM3UpOBaTh, OLIEHUBATh WH(OpPMALMIO, NPEICTABICHHYIO B
Tabnuie, Ha CTONOYATOM AMarpamMme, WHTEPIPETHPOBATH NPEICTaBICHHBIC JaHHBIC,
UCIIOJIb30BAaTh JIaHHBIE NIPU PELICHUH 3a/1a4.

Harasignas reomerpus
[Tonmp30BaThCA TEOMETPUUECKUMU MOHATHSIMA: TOUYKA, IIPsIMasi, OTPE30K, JIyY, YroJl,

MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpPa, HMEIOIMX (Gopmy
H3YUYEHHBIX TCOMETPUUCCKUX (QUTYD.

Hcmonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMH: BEpIIMHA CTOPOHA, C
MHOT'OYTOJIbHUKAMU: YToJI, BEpIIHHA, CTOPOHA, AUAroHallb, ¢ OKPY>KHOCTBIO: pPajJInyC,
TUaMeTp, IEeHTP.

N3ob6paxkath n3ydeHHbIe reoMeTpruYecKke (PUTyphl Ha HEJTUHOBAHHOM M KJIETUYATOMN
OyMare ¢ TOMOIIIBIO ITUPKYJIS ¥ THHEHKH.

HaxoguTe 1uHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C ITOMOIIBIO
JUHEHKHA, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI, CTPOHUTHh OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcrmonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSMOYTOJIBHUKA, KBajapaTa ISl WX
MTOCTPOCHUS, BEIYUCIICHHUS TIJIOMIAIN U TIEPUMETPA.

Beraucnares mepuMerp W IUIOMIAAbR  KBajpaTa, MPsSMOYToJIbHUKA, (UTyp,
COCTABJICHHBIX M3 TMPSMOYTOJIBHHKOB, B TOM uYHcle (GUTYp, H300paKEHHBIX Ha
KJIeTYaTon Oymare.

[Tonp30BaThC OCHOBHBIMH METPUYCCKUMH CAWHHUIIAMU HW3MEPCHHs JJIMHBI,
TIJIOIIA/IA; BBIPAKATH OJTHA CIMHMIIBI BETMUMHBI Yepe3 JIPyTHE.

PacmosnaBaTts mapamtenenumnesn, KyO, MCIOJB30BaTh TEPMHUHOJIOTHIO: BEPIIMHA,
pebpo rpaHb, U3MEPEHHU, HAXOUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

Beraucnate o0beM  Ky0a, mMmapajuleNienuiiesa 1O 3aJaHHBIM — H3MEPCHUSM,
MOJIH30BAThCS SAMHUIIAMHU U3MEPEHUS 00bheMa.

Pemate HecOXHBICE 3aadd HAa U3MEPEHHE TEOMETPHUYECKHUX BEIMYUH B

MMPAKTHYCCKUX CUTYyaAlIUAX.

[IpeameTHbIe pE3yNbTaThl OCBOCHUS MPOrpPaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 6 kiacce.
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Yucaa v BIYMCICHUSA

3HaTh W MOHHUMAaThb TEPMUHBI, CBSI3aHHBIE C PA3JIUYHBIMU BHUJAMH YHCEN H
crocobaMM HX 3amMUCH, MEPEXOAUTH (€CIM ATO BO3MOXHO) OT OJHON (OpPMBI 3amucu
qyuclia K Ipyrou.

CpaBHMBaTh W YIOPSIOYMBATH IIEJIbIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
Ipo0u, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BoInonHsaTh, coueras yCTHbIE U MUCbMEHHbIE PUEMBbI, apU(METUYECKUE TEUCTBUS
C HATYpPaJIbHBIMA W TICJIBIMHA YHCJIAMH, OOBIKHOBCHHBIMH W JECATHYHBIMHU JIPOOSIMH,
MOJIO’KATENIbHBIMU Y OTPULIATEIIbHBIMU YHCIIAMM.

Bbiuncnars 3HaY€HUSI YUCIIOBBIX BBIPAXKCHUH, BBIMOJHATH MPUKUAKY U OLICHKY
pe3yibTaTa BBIUMUCICHUN, BBIMOJIHATH MPEOOpPA30BaHUS YHMCIOBBIX BBIpAKEHUN Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JICUCTBHII.

CoOTHOCUTH TOYKY Ha KOOPAMHATHON MPSIMOM C COOTBETCTBYIOIIUM €M YUCIOM H
M300pakaTh YUCIa TOYKAMU HA KOOPJIMHATHOMN MPSIMOW, HAXOIUTh MOAYJb YHACIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHON CUCTEME KOOPJIUHAT C KOOPJIAUHATAMU HTOU
TOYKH.

OKpyTasTh 1eble YHCIIa U JAECSITHUYHbIE JPOOU, HAXOIUTh MPUOTMKEHUS YUCe].
YucsoBbie 1 OyKBEHHbIE BHIPAKEHUSA

[TonumaTe W ynoTpeOJIITh TEPMHUHBI, CBSI3aHHBIE C 3aMKUCBI0O CTENIEHU YHUCIIA,
HAaXOJWTh KBaJApaT W KyO 4YHCIIA, BBIYUCIATHh 3HAYCHHUS YHCIIOBBIX BBIPAKCHUH,
COJICpIKAIUX CTETICHHU.

ITonb3oBaThCs TpU3HAKAMU ACITMMOCTH, PACKIIQJbIBaTh HATypajbHbIC 4YHClIa Ha
MPOCTHIC MHOKHUTEIH.

ITonap30BaThCs MacITabOM, COCTABIIATH IPOTIOPIIUKA U OTHOIIICHUS.

Ucnonb3oBath OyKBBI isi 0003HAUEHHUs YHWCENI TMPU 3aMUCH MaTeMaTHYECKHUX
BBIpAKEHUN, COCTAaBJIATh OYKBEHHBIC BBIpAXXCHHUS U (OPMYJIBI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPAYKEHUM, OCYIIECTBIISASI HEOOXOUMBIE MOJCTAHOBKHU U MPEe0Opa30BaHMUS.

HaxoauThs HENM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 32124

Pemrats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETHUECKHUM CIIOCOOOM.

Pemate 3amaum, CBsA3aHHBIE C OTHOIIEHWEM, MPOMOPIHUOHATHHOCTHIO BEIIMYUH,
MPOIICHTaMH, PEIIaTh TPU OCHOBHBIC 33J1a4l Ha IPOOH M MTPOIICHTHI.

Pemate 3amauu, comepkamiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMUUHBI: CKOPOCTH,
BpEMs, pPACCTOSHHE, II€HA, KOJMYECTBO, CTOMMOCTB, MPOU3BOJIHUTEIBLHOCTh, BpPEMS,
obbemMa pabOThI, WCHONB3YSd apu(PMETUUECKUE JACUCTBUS, OIEHKY, MPUKHUJIKY,
TI0JIB30BATHCS SAUHUIIAMU U3MEPEHUS COOTBETCTBYIOITUX BEIIMUMH.
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CocraBnsaiTh OyKBEHHbIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1aUU.

W3Bnekate wHOOpMAIMIO, TPEACTABICHHYI0O B Ta0nWiax, Ha JIMHCWHOM,
CTOJIOYATOM WJIM KPYTOBOM JHMarpamMmax, HHTEPIpPETUPOBATh MPEJCTABICHHBIC JaHHBIE,
MCIOJIB30BaTh JAHHBIC IPU PEIICHUN 3a]1a4.

[IpencraBnsaTe uHPOpPMALMIO C TIOMOIIbIO TaONWI, JIMHEHHOW W CTONOYATOMN
nuarpamm. Harnsiinasi reomerpust

[IpuBoauTe mnpuMepsl OOBEKTOB OKPYKAIOLIErO0 Mupa, HUMemux (opmy
U3YYEHHBIX T€OMETPUUYECKUX IMJIOCKUX M MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PaBHBIX
U CUMMETPUYHBIX (pUryp.

N300paxxaTh C MOMONIBIO LUPKYJIS, JIMHEWKHU, TPAHCIIOPTHUPA HA HETMHOBAHHOMN U
KJIETYaTOM Oymare H3y4yeHHbIE IJIOCKHE T'e€oMeTpuyecKue (pUrypel U KOHPUTypaluu,
CUMMETPUYHBIE (DUTYPBI.

[lonb30BaThC TEOMETPUYECKUMHU TOHSATHSAMHU: PaBEHCTBO (QUIYp, CUMMETpUS,
MCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYK0 C CUMMETPHUEW: OChb CHUMMETPHUH, LEHTP
CUMMETPUH.

HaxomuTe BenMYMHBI YIVIOB U3MEPEHUEM C IIOMOIIBIO TPAHCIOPTHPA, CTPOUTH
YIJIBl 33aIaHHOM BEJIMYMWHBI, MOJIb30BAaThCS NPH PEIICHUM 3a1ad TPagyCHOW MeEpou
YIJIOB, PAaCIIO3HaBaTh HA YEPTEKAX OCTPBIN, IPAMOM, Pa3BEPHYTHIN U TYIION YIJIBI.

Bpruncnares  InMHY  JIOMaHOW, TIEPUMETP MHOTIOYTOJIBHUKA, —IOJb30BaThCS
€AUHULIAMU HU3MEPEHUs JUIMHBI, BBIPaXKaTb OJHU E€IUHHULIBI U3MEPEHUS [UIMHBI 4epe3
IpyTue.

Haxomuth, HMCHONB3ys YEpPTEKHBIE HWHCTPYMEHTBHI, PACCTOSHMSA: MEXKAY JBYMs
TOYKaMH, OT TOYKH JI0 PSIMOM, JUIMHY ITyTH HAa KBaJIPaTHOM CETKE.

Boruncnsate miomaas Gpuryp, COCTaBICHHbIX U3 NPSIMOYTOJIbHUKOB, HCIOIb30BaTh
pa3OueHne Ha MNOPAMOYTOJIbHUKH, Ha paBHble (UIYpBl, JOCTpaWBaHUE [0
IIPAMOYTOJIBHUKA, TI0JIb30BAaTbCsl OCHOBHBIMM EIMHMIAMU M3MEPEHUSA IUIOLIAJH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS TLIOMIAAN Yepe3 APYTHE.

Pacrio3HaBaTh Ha MOJENSIX W H300paXEeHUSX MUPaMHUIy, KOHYC, LIMJIMHAP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHHE, Pa3BEPTKa.

N3obpaxkats Ha KjaeT4aTor OyMare NpsMOYTOJbHBIN Mapasjieaenune].

Boruncnsate 00beM MpSMOYTOJBHOIO Mapajuiesienunena, Ky0a, MOJIb30BaThCs
OCHOBHBIMU €ITMHULIAMU U3MEPEHUS 00BEMA;

Pemare HecoOXHBIE 3aJauyd Ha HAXOXXICHHE TIEOMETPUYECKMX BEIMYUMH B

IMPAKTHYCCKUX CUTyalluAX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HaumenoBanue pazaena KoaudaecTBo OcHOBHOE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIIUXCS
(TempI) Kypca 4acoB COZEpKaHUE
HatypanbsHble uncna. 43 JecsaTuyHas cuctema

JlelicTBus ¢ HaTypaJIbHBIMHU
qucIaMu

cuuciieHud. Psan
HaTypaJIbHBIX YHUCE.
HarypansHsiii psia.
Yuco 0.
HarypansHbie uncna
Ha KOOPJIUHATHOU
PSAMOM.
CpaBHeHue,
OKpYTJICHUE
HATYpaJIbHBIX
YHCel.
Apudmernueckue
JICUCTBUS C
HaTypaJIbHbIMU
yuciiamu. CBoiicTBa
HYJIS TIPU CJIOKEHUU
Y YMHO>KECHUH,
CBOMCTBA €IUHUIIBI
[P YMHOKEHUH.

Yurarsb, 3alIUCHIBATH, CPABHUBATHL HATYpaJIbHbIC YKCIIA;
npeaaraTb M 00CyKIaTh CIOCO0BbI YIIOPSITOYMBAHUS YUCE.
N300paxaTh KOOPAUHATHYIO IPSIMYIO, 0TMEYaTh YUCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKHU.

HccaenoBath CBOMCTBA HATYpaJIbHOTO psifa, uncen 0 u 1 mpu
CJIOKEHUU U YMHOXXECHUHU.

Hcnmonb30BaTh NPaBWJIO OKPYIJICHUSI HATYPAIbHBIX YHCEIL.
BeinoHATs apudMeTrnyeckue 1eMCTBUA C

HaTypaJbHbIMU YUCJIaMU, BBIMUCJIAATH 3HAYECHUS YHCIIOBBIX
BBIPKEHUM CO CKOOKaMu U 6€3 CKOOOK.

3anuchIBaTh NPOU3BEICHNUE B BUIE CTEIICHU, YUTATh
CTENIEHU, UCIOJIb30BATh TEPMHUHOJIOTHIO (OCHOBaHHUE,
MOKa3aTellb), BbIYUCIAATH 3HAYEHUS CTEeTICHEH. BhINOJIHATH
NPUKUIKY ¥ OLEHKY 3HAYEHUN YHCITOBBIX BRIPAKECHHUI,
npeaiaraTb ¥ NPUMEHSTH NPUEMbI IPOBEPKHU
BBIYMCIICHUU.

Hcnonb30BaTh NpH BBIYHMCIEHHAX TEPEMECTUTENIBHOE U
COUETaTEIbHOE  CBOMCTBA  CIIOXKEHUS U YMHOXEHUS,
pacnpeneauTeNbHOe CBOMCTBO YMHOXEHUS;
¢popmyaupoBarh
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H IPUMEHATDH IIPpaBUJIa Hp606p330BaHI/IH YU CIIOBBIX
HepeMeCTI/ITeHLHOC

H COUCTATCIIbHOC
CBOMCTBA CIIOKECHHUS
U YMHOJKXCHU,

BBIpaQKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh U
000CHOBBIBATH I'MIIOTE3bI, (POPMYJIUPOBATH 0000 1LIEHUS
U BBIBO/JBI 110 PE3YJIbTaTaM MPOBEACHHOTO UCCIIEIOBAHUS.

pacrpeeuTeabHOS

CBOMCTRO DopMyTHPOBATH ONPe/IeIeHHs CIUTEIS U KPATHOTO,
YMHOKEHHSI. HA3bIBATh JICJUTEIIN U KPATHBIE YKCIIA; PACIIO3HABATH
Jlenurenu u IPOCTHIC U COCTAaBHBIC YKCIIA; (POPMYJIHPOBATH U
KpaTHBIC 9HCIIA, NPUMEHSITh PU3HAKM JIeTUMOCTH Ha 2, 3, 5, 9, 10;

Pa3JI0KEHHE YHCIIA
Ha MHOKHUTEIIN.
Jlenenue ¢
octatkoM. [IpocTteie
Y COCTaBHBIC YUCIIA.

NMPUMEHATDH aAJITOPUTM PA3JI0KCHHA YKUCJIa Ha IIPOCTHBIC
MHOXKHUTCIIN, HAXOAUTDb OCTAaTKH OT ACJICHUA U HCIIOJIHOC
9aCTHOC.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O

[pu3Haku HaTypaJIbHBIX YUCJIaX, IPUBOAUTH MPUMEPHI U
JEJTUMOCTH Ha 2, 5, KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMS 1 OTPHUIIAHUS
10, 3, 9. Crenens c BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHUCEI.
HaTypaJIbHbIM KoncTpynpoBath MaTeMaTH4ecCKHe MPeIJI0KeHUs C
IIOKa3aTCIICM. TIOMOIIIBIO CBSI30K «H», «UJIM», «ECIH. .., TO...». Pemarb
Yucnosie

TEKCTOBbIE 33J1a4 apu(PMETHUECKIUM CIIOCOOOM,
BBIPAKEHUSI,

MOPSIOK IEUCTBUMU.
Pemrenune TekcTOBBIX
3a71a4 Ha BCE
apudmMeTHIECKUe

HCMO0JIb30BAaTh 3aBUCHMOCTH MEX]Ty BETUUYNHAMHU
(CKOpOCTB, BpEMSsI, PACCTOSIHUE; 1IEHA, KOJTUYECTBO, CTOMMOCTh
U JIp.): AHAJIU3UPOBATH U OCMBICJIMBATH TEKCT 3a/1a4H,
nepedopmMyIHPOBATH YCIOBHUE, H3BJIEKATh HEOOXOIUMBIC
JAHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXy BEIUUMHAMU,




CTPOMTH JIOTUYECKYIO LIETIOYKY PACCYkKACHUIA.
MopaeanpoBaTh X0/ pEeIICHUS 3aa41 ¢ TOMOILBIO PUCYHKA,

JICHCTBUS, HA
JIBIDKEHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHBIE PELICHUS,
3aIMCH PENIEHUN TEKCTOBBIX 3a1a4.

Kpurnuecku OLICHMBATDH ITOJTyYEHHBIN
pe3yJbTar, OCYIIECTBJIATH CaMOKOHTpOJIb,
IIpOBEpsii OTBET HAa COOTBETCTBUE YCIIOBHIO,
HAXOAUTh OIIHUOKH.

PemaTth 3a7a4n ¢ NOMOIIBIO Tepedopa BceX BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCS € UCTOPHUEH pa3BUTUS apU(PMETUKHI
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Hal"J'ISII[HaH reoMcCTpus.
JIMHUM Ha IIOCKOCTH

12

Touka, nipsimas,
OTPE30K, JIyY.
JlomaHas.
N3mepenue nnvHbl
OTpE3Ka,
METPUYECKHUE
CJIMHUIIBI
W3MEPEHUS JJIUHBL.

OKpy»XHOCTb U KpPYT.

IIpakTrueckas
pabora
«ITocTpoeHnue
y30pa u3
OKPYKHOCTEWN».
VYron. [psamoi,
OCTpBIU, TYIION U
Pa3BEPHYTHIN YIJIBL.
N3mepenue

Pacno3zHaBaTh Ha 4epTeKaxX, PUCYHKAX, ONMCHIBATD,
UCII0JIb3YsI TEPMUHOJIOTHIO, U H300PasKaTh C IIOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
yTOJ1, JIOMaHYI0, OKPY’KHOCTb.

PacnozHaBatb,  NPUBOAUTHL  NpHUMepPbl  OOBEKTOB
pEaIbHOTO MHpa, HMEIIMMX (OopMy H3YUYEHHBIX QUryp,
OLICHUBATDb UX JIMHENHBIE PA3MEPHI.

Hcnoab3oBaTh JIMHENWKY U TPAHCIIOPTUP KaK HHCTPYMEHTBI
JUIsl IOCTPOEHMS M UBMEPEHUSA: U3MEPHATH JUIMHY OTPE3Ka,
BEJIMYMHY yTJa; CTPOUTH OTPE30K 3a1aHHOM JUIMHBI, YIOJl,
3a1aHHOM BEJIMYUHBI; OTKJIAAbIBATDH LIUPKYJIEM PABHBIE
OTPE3KH, CTPOUTH OKPYKHOCTb 33JaHHOTO pajguyca.
N306paxkaTh KOH(DUTypallUd TEOMETPUUYECKUX (DUTYD U3
OTPE3KOB, OKPYKHOCTEN, UX YACTEN HA HEIIMHOBAHHOM U
KJIeT4aTol Oymare; mpeasiararb, ONUCHIBATH U 00CYKIATH
CIOCO0BbI, AJITOPUTMBI ITOCTPOCHHUS.

Pacno3HaBath U M1300paKaTh Ha HEJIMHOBAHHOM
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YIJIOB. U KJIeT4aToil Oymare mpsMoii, OCTpBIH, TYIOH, pa3BepHYTHIN

IIpakTiaecKast yIJIbl; CPABHUBATH YTJIbI.

pabora Bb14ucjsTh JUIMHBI OTPE3KOB, JJOMaHbIX.

«llocTpoerue IToHumMaTh M MCNIOJIB30BATH NP PELICHUH 32124

YrIoB» 3aBMCHMOCTH MEX]y €IMHUIIAMH METPUYECKON CUCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPA’KaTh JUIMHY B PA3JIMYHBIX €IMHULAX U3MEPEHUSI.
UccaenoBath Gurypsl 1 KOHQUTypaLMH, UCTIONb3YS
U(pOBBIE pECypPChl

OOGBIKHOBEHHBIE IPOOHU 48 HpoOb. MopeanpoBaTthb B rpaduueckoii, mpeaAMeTHON hopme, ¢
[IpaBunbHBIE U IIOMOILBIO KOMIIBIOTEPA NOHATHUS U CBOMCTBA, CBA3AHHBIC
HCIIPaBUJIBHBIC C OOBIKHOBEHHOH JApOObIO.

npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue apo0eid.
Cnoxenue u
BBIUNTAHUE
OOBIKHOBEHHBIX
JpOOeid.
CwmemanHas 1po0Ob.
YMHOXEHUE U
JIeJICHUE
OOBIKHOBEHHBIX
npo0eit;
B3aMMHOOOpaTHbIE
npobu. Pemenue

Yutarh W 3anuMChIBATh, CPABHUBATH OOBIKHOBEHHBIC
JpoOu, NMpeaiaraTb, 000CHOBBIBATH M 00CYK/AATh CIOCOOBI
YIOPSAI0YUBAHUS APOOECH.

N3006paxkaTh OOBIKHOBEHHBIE IPOOU TOUKAMU Ha
KOOPAMHATHOM NPSAMOM; MCIIOJIb30BATh KOOPIUHATHYIO
NPSAMYIO JJ1 CPAaBHEHUSI IPOOEH.

@®opMyIHPOBaAThH, 3ANIUCHIBATH C MOMOIIBLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU IPOOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO poOU JIsl COKpAIEHUs IpOOeH U IPUBEACHUS
JIpoOU K HOBOMY 3HaMEHATEIIO.

IIpeacraBasith CMENIaHHYIO APOOb B BUJIE

HEIPaBUJILHOMN U BBIJAEIATH LEIYIO YACTh YUCIIA U3
HeMpaBWIbHOU IpoOu. BeInmoHATh apudMeTndyeckue
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TEKCTOBBIX 3aJ1a4,
coJiep Kallux ApoOHu.
OcCHOBHBIE

NAedCTBHA C OOBIKHOBEHHBIMU IPOOSIMU; IPUMEHSATH
CBOMCTBA

3a/1a4M Ha IpooH.
[Ipumenenune
OYKB JIJIs1 3aITUCH
MaTeMaTHYECKUX
BBIPAKEHUU U
MPEIJIOKEHU I

apu(PMETHICCKUX TCUCTBUH IS PAIlIOHATIN3AIHH
BBIUYMCJICHUH.

BbINOJIHATH NPUKHUAKY U OLEHKY pPe3yJibTaTa BBIYMCICHUM;
npeaIaraTb /| NPUMEHATH npueMbl NMPOBEPKH
BelunciaeHuid. IIpoBoAUTH HMcCCIed0BAHUA CBOMCTB JpOOEH,
OMUpPasiCh Ha YHUCJIOBBIE HKCIEPUMEHTHI (B TOM YHCIE C
MTOMOIIIBI0 KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O
Jpo0sIX, MPUBOAUTH MPUMeEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA Y OTPUIIAHKS BBICKA3bIBAHUM.

Pemarts TeKCTOBBIE 3a/1auu, COACPIKAIINE IPOOHBIC TaHHbBIE,

1 3aJ1a4y HA HaXO0XKJICHHE YaCTH II€JI0r0 M 1I€JI0r0 MO €T0
YaCTH; BBISIBJIATH UX CXOJCTBA U Pa3/Invus.
MoaeaupoBarhb X0 PELUICHUS 3a7a4¥ C IOMOILBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pazouparb, OLEHUBATDH PA3JTUYHbBIC PEILICHUS,
3aIMCH PEIICHUM TEKCTOBBIX 3a/a4.

Kpurnuecku ouieHUBaTh MOJTYYCHHBIN
pe3yJIbTaT, OCYUIECTBISATh CAMOKOHTPOJIb,
IIPOBEPSSA OTBET HA COOTBETCTBUE YCIOBUIO,
HAXOJAUTH OMMUOKH. 3HAKOMUTLCS ¢ UCTOPHUEl
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pa3BUTHUS apUPMETUKH

HarnsgHas reomerpus. 10 MHOrOYTrOJILHUKH. OnuceiBaTh, HCNOJIB3Y TEPMHHOJIOTHIO, H300PaXKAThH C
MHOroyroJIbHUKH YeThIpeXyrojabHUK, IIOMOIIBIO YEPTEIKHBIX NHCTPYMEHTOB U OT PYKH,
HIPSIMOYTOJIbHUK, MOJICTTUPOBATh U3 OyMaru MHOTOYTOJbHUKH.
KBazpar. IIpuBoauThL NpuMepsl 00HEKTOB PeaTLHOTO0 MUPA, UMEIOIIUX
IIpakTryeckas (opMy MHOTOYTOJIBHHUKA, IPSMOYTOJIbHHKA, KBaJIpara,
pabota TPEYroJbHUKA, OHEHUBATH UX JIMHCHHBIC Pa3MEPHI.
«Iloctpoenue BBIYMCIATH: TIEPUMETP TPEYTOJILHUKA,
HNPSIMOYTOJIbHUKA

C 3aJaHHBIMH
CTOPOHaMH Ha
HEJIMHOBAHHOU
Oymarey.
TpeyronpHUK.
IInomane u
MIEpUMETP
MPSAMOYTOJILHUKA
u
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSMOYTOJIbHUKOB,
CJIMHHUIIBI
W3MEPEHUS
TUIOIIAIH.

MPAMOYTOJIbHUKA, MHOTOYTOJIbHUKA; TUIOIIA/Ib
IPSAAMOYTOJIbHUKA, KBagpara. U3o00paxars

OCTPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE U TYIIOYTOJIbHBIE
TPEYTOJIbHUKHU.

CTpouTh Ha HETUHOBAHHOM M KJIETUATOM Oymare KBajapatT u
MPSAMOYTOJIbHUK C 3aJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath cBOMCTBA IIPAMOYTOJIbHUKA, KBaJApaTa
MyTEM SKCIIEPUMEHTA, HaOJIOICHUS, UBMEPEHUS,
MO/JICJIUPOBAaHMU; CPAaBHUBAThH CBOMCTBA KBaJpaTa 1
npsAMOYrojbHuKa. KoHCTpyupoBaTh MaTeMaTHYeCKHE
NPeNJI0KEHUS C TIOMOILBIO CBA30K «HEKOTOPBIN»,
«mo00i». Pacno3zHaBaTh NCTUHHBIC U JIOKHBIE
BBICKA3bIBAHUS O MHOTOYTOJIbHUKAX, MPUBOAUTH NIPUMeEPbI

Y KOHTPIIPUMEPHI.
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[Tepumetp
MHOTOyTOJIbHUKA

HUccnenoBars 3aBUCMMOCTH IUIOMIAM KBaJpara OT JJIMHBI
€ro CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAIPATHOM CETKU IS

MoCTpoeHus GUryp; pa3ouBaThb MPIMOYTOJLHHUK HA

KBaJpaThl, TPEYTOJLHUKH; COCTABJISATH (QUTYPHI U3 KBAJAPATOB
U TIPSIMOYTOJILHUKOB Y HaXOUTh UX IUIOIIAb, Pa30MBaTh
burypsl Ha IPSAMOYTOJIbBHUKH U KBAJIPAThl M HAXOJIUTh UX
TUIOIAb.

BoipakaTh BEIMUYMHY IUIOMIAINA B PA3JIMYHBIX

EIMHULIAX U3MEPEHUSI METPUUYECKOU CUCTEMBI MED,

NMOHUMATH U UCITOJIB30BAaTh 3aBUCHMOCTH MCIKIY
MCTPHUYCCKHUMHU CAMHUITAMH U3MCPCHUA ITLIIOIIAAN.

3HAKOMHMTBHCH ¢ IPUMEPaMM PUMEHEHUs IUIOIAAN U
NIEPUMETPA B MPAKTUYECKUX CUTYALHSIX.

PemiaTs 3apa4m U3 peaabHON )KU3HU, NPEAJIAraTh U
00CyK/1aTh pa3jiM4YHbIe CIIOCO0BI PELICHUS 3a71a4
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JlecsTuaabIe IPOOH 38 Jecsatuunas 3amuch | [lpeacraBiasaTh JECATUYHYTO Ipo0b B BU/IC

JpOOeid. OOBIKHOBEHHOW, YHMTaTh H 3alMCbIBATH, CPaBHHUBATH
CpaBHeHHG NECATUYHBIE Jpo0OH, mpexaaratb, OOOCHOBBLIBATL H
” 9
ACCATUIHBIX 00Cy:x1aTh CHOCOOBI  YMOPSIAOYMBAHUS  JECITUUHBIX
npooeit. [leiictBus npobeii.
C ACCATUYHBIMH N300paxkarh JeCATHYHbIE IPOOH TOUYKAMHU Ha KOOPAWHATHON
APOOsMIL. MIPSMOM.
Okpyrienue
BriaBiasTh CX0/CTBa " pasiauuus MPABUII

JICCATUYHBIX . .

Sei apu(METHICCKNX JEHCTBUN C HATypaJlbHBIMH YHCIAMU M
Ipooei.

NECATUYHBIMU IPOOSIMU, OOBSICHSATD UX.
BeInoJHATH apuMeTHIECKHE JIENUCTBUS C
JNECATUYHBIMU JIPOOSIMU; BBINOJHATH TPUKUAKY U

Penienne TeEKCTOBBIX
3a7a4, CojiepKaIux
npoou. OCHOBHBIE

3a7aun Ha APOOH OLICHKY PE3yJIbTaTa BBIYNCICHUMN.

IIpuMensaTsL cBoOiicTBA apumMeTHUECKUX JEUCTBUMN NSt
palMoHaIU3alid BEIYMCIICHUM.

IIpuMeHATH NPABUWJIO OKPYTJIEHUS JECITHUHBIX IPOOEH.
ITpoBoauTH MCCIEIOBAHUSA CBOMCTB AECITUYHBIX
Ipo0eii, onrpasich Ha YUCIIOBBIEC SKCIIEPUMEHTHI (B TOM
YHUCJIE C TOMOIIBIO KOMIBIOTEPA), BLIABUTATH FHNOTE3bI
Y TIPUBOJIUTH UX OOOCHOBAHMUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS O
JpOO0SX, MPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAHUM.




Pemath TeKcTOBBIE 337a4UH, COACpKAIINE APOOHBIE TaHHBIC, U

Ha HAaXO0XKIEHUE YaCTU LEJIOr0 M LIEJOro MO0 €ro YacTH;
BBIAIBJISITH UX CXO/CTBA U PA3JIHYHSL.

MopeanpoBaTh X0/ peLIECHUS 3a/1a4U C TOMOLIBIO PUCYHKA,
CXEMBbI, TaOJIUIIBI.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3JINYHBIE PELICHUS,
3aMKCH PEUIEHUI TEKCTOBBIX 3a/1ay.

OnepupoBathb JpOOHBIMU YHCIIAMU B PEATBHBIX KU3HEHHBIX
CUTYaLHSIX.

Kpurudecku oueHMBATH NOJTy4EHHBIN

pE3yNbTaT, OCYIIECTBISATh CAMOKOHTPOJIb,

IIPOBEPSIsl OTBET Ha COOTBETCTBUE YCIIOBUIO,

HaXOAUTh OMIUOKHA. 3HAKOMMTBCS € HCTOPHeEi
pa3BUTHS apUPMETUKU
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Harnsiqaas reomeTpusi.
Tena u purypsl
B IPOCTPAHCTBE

MHoOrorpanHuKH.
N3ob6paxenue
MHOT'OI'PAHHHKOB.
Monenn
IIPOCTPAHCTBEHHBIX
TeN.
[IpssMOyTOJIBHBIN
napajuieenunen,
Ky0. Pa3BepTku kyOa
U napaJijiesienunena.
IIpakTrnueckas
pabora «Pa3BepTka
KyOay.

Pacno3HaBaTh Ha YepTeKax, PUCYHKAX, B OKPY KaI0IeM
MHpe TIPSIMOYTOJIBHBIN TTapajuieienunes, Kyo,
MHOTOI'PaHHHUKH, OMHCHIBATH, HCMOJIb3Ysl TEPMHUHOJIOTHIO,
OIleHMBATh JTUHCHHBIC pa3MEPHI.

IIpuBoauTH MPUMePbI OOBEKTOB PEATBHOTO0 MHPa, UMEIOIINX
(GbopMy MHOTOT'PaHHHKA, TIPSIMOYTOJILHOTO TapaljIC/ICIHIIC/Ia,
KyoOa.

N3o00pazkaTh Ky0 Ha KieTuaTtoit Oymare. UccienoBarb
cBOMCTBA Ky0a, MIPsSMOYTOJILHOTO MapaljieyIenuIie 1a,
MHOTOTPaHHHUKOB, UCTIONB3Ys Mojenu. Pacno3HaBathb u
H300paxkaTh pa3BEepPTKH KyOa U mapasuieeIure/a.
MoaenupoBath Ky0 U Mapajuieienune] i3 Oymarda u Ipounx

O0neM kyOa,
MPSMOYTOJIBHOTO
napajjiesienumnena

MaTepUaioB, 00BICHATH CIIOCO0 MOACITHPOBAHUSI.

HaxoanTs n3mMepeHus, BBIMUCJIATH 1JI0IA b TOBEPXHOCTH;
0o0beM Ky0a, NpSIMOYTOJIBHOTO NapaljIeNIeUIe 1a;
HCCJIeI0BATH 3aBUCUMOCTB 00beMa Ky0a OT IJTUHBI €T0
peOpa, BBIABUTaTh U 000CHOBBIBATH THIIOTE3Y.
Hao0uaroaath ¥ NpOBOAUTH AHAJIOTMH MEXAY MOHATUAMHU
IO IM ¥ 00beMa, IEpUMETpa U TIIOLIaId TOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIE U JIOKHBIE BBICKA3bIBAHUSA O
MHOTOIPAHHUKAX, IPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHUS U OTPUIIAHMS BBICKA3bIBAHMIA.
Pemiate 3aga4m U3 peaabHON KU3HU
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[ToBTOpeHue u 00001IeHUE 10 [ToBTOpEHNKE BbruncjaATh,  3HAUEHUS  BBIPAKEHHM,  COAEpKAIIUX
OCHOBHBIX HaTypajbHbIE 4YHCJA, OOBIKHOBEHHBIE U JIECATUYHBIC
MOHATUM U | JIpoOu, BHIMOJIHATH MPeoOpa30BaHUs YUCEN.
METOZIOB Kypca BriOupartnb crocoo CpaBHEHUS qucel,
5 KJIacCa, | BpIYMCIICHUN, NPUMEHATH CBOICTBA
0000MICHNE 3HAHMUIT apu(METUYECKUX AEHCTBUI U PalMOHATN3ALUN
BBIYHCIICHUU.
OcyecTBJIATh CAMOKOHTPOJIb BBIIIOJIHSIEMbBIX
JIEWCTBUI U CAMOIIPOBEPKY PE3YJIbTaTa BHIUYNCICHU.
Pemats 3agaum U3 peaibHOW KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS ISl PELICHUS 33/1a4 U3 IPYTHUX
y4€OHBIX NMPEIMETOB.
Pemiars 3a1a4u pasHbIMHU CIIOCO0AMH, CPABHUBATH CIIOCO0bI
pelIeHus 3a1a4l, BBIOUPATh PAllMOHAJIBHBIN CIIOCO0
OBLIEE KOJIMYECTBO 170
YACOB 110
[TPOITPAMME
6 KIIACC
HanmeHoBanue pasgena | KoiudecTBo OCHOBHOE OCHOBHBIE BUJIBI JICATEIIBHOCTH O0yYarOITUXCS
(Temel) Kypca JacoB coaepKaHue
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HatypanbsHbie uncna

30

Apudmernueckue
JICUCTBUS C
MHOT03HAYHBIMH
HaTypaJlbHbIMU
yuciaMu. UucioBbie
BBIPAXKEHUS,
MOPSAJIOK JIEMCTBU,
HCIIOJIb30BaHUE
cko0ok. OkpyrieHue
HaTypaJbHBIX YHCEIL.
Jenurenu n
KpaTHBIC YUCIIA;
HanOONBIINI 00N
JICTUTENIb U
HauMEHBIIIEe 00IIIee
KpaTHoE.
J1emuMOoCTb CyMMBI U
MIPOU3BEICHUSI.
Jlenenue ¢
OCTaTKOM.

Pemenue TEKCTOBBIX
3aJ1a4

BoinoiHATh apudMeTHIecKHe AeMCTBUSA ¢ MHOTO3HAYHBIMU
HaTypaJIbHBIMHU YHCJIAMHU, HAXOJAUTh 3HAYEHUSsI YHCIIOBBIX
BBIpOKEHUN CO CKOOKaMU U 0€3 CKOOOK; BBIYUCISATH
3HAYEHMs] BBIpAXKEHUMN, COACPIKAIINX CTCTICHHU.

BbInoHATh NPUKHAKY U OLEHKY 3HaYCHUH YHCIIOBBIX
BEIPOKCHUN, MPUMEHATH MPUEMbI IPOBEPKHU

pesyabrara. Ucnosib30BaTh NPH BHIYMCJIEHHAX
MEePEMECTUTEIBLHOE U COUETATEIILHOE CBOMCTBA CIIOKEHUS

Y YMHOKEHUS, paclpeaeIuTEeIbHOE CBOMCTBO YMHOKECHUS
OTHOCHUTEJILHO CJIOXKEHUSI, CBOMCTBA apu(PMETHUECKUX
nevcteui. McceyenoBarh 4MCIOBbIE 3aKOHOMEPHOCTH,
IIPOBOJIMTH YHCIIOBBIC SKCIIEPUMEHTHI, BbIIBUTaTh M
000CHOBBIBATh I'HIIOTE3bI.

@opMyJIUPOBATH ONpeAeJeHUsl JICTUTENsE U KPaTHOTO,
HAMOOJIBIIIETO OOIIEro AEJIMTENSI U HAaUMEHBIIEro OOIIETO
KpaTHOT0, MPOCTOTO M COCTABHOTO YHCEJ, HCIOJIb30BaTh
9TH TIOHATHS TIPH PEIICHUH 3a7a4.

IlpuMeHATL  AJNTOPUTMBI  BBIYKMCICHUS  HAUOOJIBIIIETO
oOIero AenuTenss ¥ HAaWUMEHBIIETO0 OOIIEro KPaTHOTO JIBYX
gucesl, aJIrOpUTM  Pa3lIOKEHUS 4YWCiIa Ha  MPOCTHIC
MHOKUTEIIN.

HccaenoBathb ycioBus Ae1UMOCTH Ha 4 U 6.

UccaenoBath, 00Cy:k1aTh, popMyanpoBaTh
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1 000CHOBBIBATDH BbBIBO/JI O YCTHOCTHU CYMMBI, IIPOU3BCACHH:

JIBYX YETHBIX YHCEJI, IBYX HEYETHBIX YUCIIC, YETHOTO U
HEYETHOI'O YHCEIL.

HccaenoBats cBOMCTBA JEIMMOCTH CYMMBI U IIPOU3BEICHUS
YHCEJL.

IIpuBoauTHL MpUMeEpPBI YUCE C 3aJaHHBIMU CBOMCTBAaMU,
pacno3HaBaThb BepHbIe M HeEBEpPHbIC YTBEPXKICHUA O
CBOMCTBAX YHCEII, ONPOBEPIraTh HEBEPHBIC YTBEPKICHHUS C
ITIOMOUIBI0 KOHTPIIPUMEPOB.

KoncrpynpoBarh MaTeMaTH4ecKHe MPeII0KEHUS C
IIOMOLIBIO CBA3OK «W», «WIN», «ECIHU..., TO...».
Pemiath TEKCTOBBIE 3a1auM, BKJIIOYAOLIUE IOHATHSA
JEIIMMOCTH, apumeTnyeckum CIocoooM,
UCITI0JIb30BaTh NEPeOOP BCEX BO3MOKHBIX BAPUAHTOB.
MoaenupoBarh X0 pELICHUS 3a1a4y C IOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIBL.

IIpuBoauTth, pa3doupaTsb, OEHMBATDH PA3IUYHBIE PELICHNUS,
3aIMCHU PELIEHUM TEKCTOBBIX 3a4a4.

Kpuruyecku  oueHMBATHL  IIOJYYECHHBIM  pe3yJbTar,
HAXOJIUTh OIIMUOKH, OCYIECTBISATh CAMOKOHTPOJIb, TIPOBEPSS
OTBET Ha COOTBETCTBUE YCIOBUIO
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HaFJ'ISII[HaH reoMceTpus.
Hp}IMble Ha IINIOCKOCTH

[lepniennuKynsipHBIE
psIMBIE.
[TapannenbHbIe
psIMBIE.
Paccrostnue mexny

Pacno3HaBarp Ha UCPpTCIKaxX, pUCYHKaAX ClIydanl B3daHMMHOI'O
PaCIIOJIOKCHUA IBYX IIPSAMBIX.

I/IsoﬁpamaTL C MOMOIIBI0 YE€PTE/KHBIX HHCTPYMECHTOB Ha
HEJIMHOBAHHOM M KJIETYATOM 6YM8,F€ ABC IICPCCCKAOIINCCA
MMPpAMBIC, IBC MAapPAJJICIIBHBIC ITPAMBIC, CTPOUTD IIPSMYITO,

JIBYMsI TOYKaMH, OT
TOYKH JI0 IPSIMOH,
JUIMHA MapLIpyTa Ha
KBaJIpaTHOM CETKE

NEPHEHANKYJIAPHYIO JaHHOM.

IIpuBoauTh NpUMeEPHI NAPALIETLHOCTH U
NEPIEHANKYIJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3naBaTrh B MHOIOYrOJIbHUKAX

NEPHEHANKYJIPHBIE U MapaJuIeIbHbIE CTOPOHBI.

HN3o0paxars MHOTOYTOJIbHUKHU c MapaJJICIbHBIMU,
NEPHEHANKYISIPHBIMU CTOPOHAMM.

Haxoauthb paccTosiHue MEXAYy AByMs TOUKAMH, OT TOUKH J10
MPAMOM, JUIMHY IIyTH HA KBaJAPATHOM CETKE, B TOM YHUCJIIE
UCIIOJIB3YsI IIUGPOBBIC PECYPCHI
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Hpobu

32

OOBIKHOBEHHAs
Jpo0Ob, OCHOBHOE
CBOMCTBO J1po0H,
COKpaIIlCHHE
npobeii. CpaBHeHUE
U YIIOPSAA0YNBaHUC
TpOoOeH.
Jlecatuunbie qpodu
1 METpUYECKas
cucTema Mep.
Apudmernueckue
JICUCTBUS C
OOBIKHOBEHHBIMH U
JECATHYHBIMU
JTPOOSIMHU.
OTHoteHue.

CpaBHUBATH M YNOPSIAOYUBATHL JIpoOH, BHIOMPATH CHOCOO
CpaBHEHUS APOOECH.

IIpeacraBasiTh AecCATUUHBIC APOOU B BUIE OOBIKHOBEHHBIX
npobei 1 0OBIKHOBEHHBIE B BUE JECATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUs TPOOHBIX YUCEN MPU UX
CPaBHEHHUU, MPU BbIUUCIICHUSX.

Hcnoab3oBaTh JecATUUHBIE IPOOU MpU NpeoOpa30BaHUU
BEJINYMH B METPUYECKON CUCTEME MEP. BBINOJIHATH
apudmeTnyeckne 1elcCTBUS COOBIKHOBEHHBIMU U
JECATUYHBIMU IpO0sIMU. BbIYMCAATH 3HAUCHUS

BBIPXEHUH, COIep)KaIUX OOBIKHOBEHHBIC U IECATUIHBIC
Jpo0u, BBIMIOJHSATH MTpeoOpa3oBanHus Jpo0eii, BLIOMPATh
C1oco0, NPUMEHATH CBOIiCTBA apu(PMETUUECKUX JEHCTBUN

JJI1 paliliOHAJIN3alnun BBIUMCJICHUH.

CocTaBiasiTh OTHOIICHUS U nponopuun, HAX0AUTh
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JleneHne B TaHHOM
OTHOIIICHHH.
Macmita0,
MIPOTIOPIIUSL.
IlonsiTue

MPOIIEHTA.
Breruucnenue
MPOIIEHTA OT
BCJIUYHMHBI U
BEJIWYHHEBI 110 €€
MIPOLICHTY.

Pemenue TeKCTOBBIX
3a7a4, CoAepIKaInux
JPOOU ¥ TPOIEHTHI.
[IpakTnueckas
pabota «OTHOIICHUE
JUTUHBI OKPYKHOCTH
K €€ IUaMEeTPy»

OTHOIICHHUC BCINYNH, JCIINTh BCIIMUNHY B JTAHHOM

OTHOIICHUMH.

Haxoautsb IKCHEPUMECHTAJBHBIM IIYTEM OTHOIICHUC JJIWHBI

OKPY>KHOCTH K €€ TUaMeTpy.
HNuTepnpernpoBarh MacmTad Kak OTHOIICHNE BEITUYHH,
HAXOJMTh MAacIITa0 IiaHa, KapThl U BEIYUCIISITH PACCTOSTHUSA,
ucrosb3yst Macirad. QO0bACHATH, YTO TAKOE MPOIIEHT,
yIOTPEOJISITH 000POTHI PEUH CO CIIOBOM «IIPOIEHT.
BoipakaTh NpoIeHTHI B Ipo0sSX U ApoOU B MPOIEHTAX,
OTHOIIEHUE JIBYX BEJIUYHMH B MPOIEHTAX.

BbI4uCasITh IPOIEHT OT YKCIIA U YUCTIO 10 €T0 MPOLICHTY.
OKpyriasThb ApoOH U MPOIECHTHI, HAXOIUTh TPUOINKEHUS
YHCEll.

Pemarts 3agaum Ha 4yacTH, IPOIIEHTHI, MPOIOPIUH, HA
Haxo0JIeHUe ApoOu (TIPOIIEHTA) OT BEJIMUUHBI U BEJIMUUHBI
1o ee ApoOu (TIPoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTABJISIET OJ[HA BEJIMYHMHA OT APYTOM.

IpuBoauTH, pa30UPaTh, OLIEHUBATDH PA3IUYHBIC PEIICHUS,
3alUCH PEIIEHUN TEKCTOBBIX 3a7ay.

N3BaexaTs uHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJIWYHBIC TAHHBIC, ONIPEACIATh
HauOOJIbIIIEE U HAUMEHBIIIEE U3 MPEICTABICHHBIX JTaHHBIX
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Harnsaanasa reometpusi.

OceBast cHMMETpHSL.

Pacno3HaBaTh Ha yepTekax U M300paKEHUAX, M300pakKaTh

Cummetpust LlenTpanpHas OT PYKH, CTPOMUTH C ITIOMOIBIO HHCTPYMEHTOB (DUTYDPY
CUMMETpPHUSL. (0Tpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
IToctpoenue OKpY>KHOCTb), CHMMETPUYHYIO JaHHOM OTHOCUTEIBHO
CUMMECTPUYIHBIX MPSAMOM, TOUKH.
¢Guryp. HaxoauTsb npuMepbl CHMMETPHH B OKPY/KAFOLIEM MHUPE.
Hp6aKTquCKaH MopeanpoBarhb u3 Oymaru e (pUrypbl, CAMMETPUYHBIE

abota .

pO 0 OTHOCHUTEJBHO NPSIMOM; KOHCTPYMPOBATh I'€OMETPUYECKUE
«OceBas o

KOH(UTrypaluu, UCIOIb3ysl CBOMCTBO CUMMETPHUH, B TOM
CUMMETPUS.

YHCIIE C TOMOILBIO LIU(PPOBBIX PECYPCOB.
Cummerpus B .

HUccaenoBarb CBOMCTBA  H3yYCHHBIX ¢uryp,
IPOCTPAHCTBE

CBSI3aHHBIC C CHMMETPHEH, HCIOJB3YysS AKCIIEPUMEHT,
HaOJII0/ICHNE, MOJICTTMPOBAHHUE.

O00CHOBBIBATB, ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEDPOB
YTBEPKACHUSI O CAMMETPUU PUTYP
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Bripaxkenus ¢ OykBaMu

[Ipumenenue

OYKB JIJIs1 3aITUCH
MaTEMaTHYECKUX

BBIPAXEHUU U

Hcnonb3oBaTh 0yKBBI 151 0003HAUEHUS YHUCEN, TP 3aIIUCH
MaTEeMaTHUECKUX YTBEP)KIIEHUH, COCTABIATh OYKBEHHBIC
BBIPAKEHHUSI 110 YCIOBUIO 33a4H.

HccaenoBars HECIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,

IPEII0KEHUM. UCIIOJIb30BaTh OYKBBI JIJISl UX 3aITUCH.
bykBeHHbIC BbI1uucJATh YMCIOBOE 3HaAYE€HNE OYKBEHHOTO BBIPAYKEHHUS
BBIPOKCHUS 1 Y 3aJaHHBIX 3HAYEHUIX OYKB.
YHCIIOBBIC

3anucbiBaTh (OPMYJIbI: IEPUMETPA U TUIOIIATU
MO/ICTAHOBKH.
5 IPSIMOYTOJIbHHUKA, KBAAPATa; ATUHBI OKPYKHOCTH, TLTOIIAIH

KBEHHbIE
M Kpyra; BHIIOJHATH BHIYHCJIEHHS 110 3TUM (OpMYJIaM.

paBEHCTBa,

CocTraBiasiTh (pOpMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEXTY
HaXO0XJIeHUE

BEJIMUYMHAMU: CKOPOCTh, BPEMSI, paCCTOSIHUE; LIEHA,
HEU3BECTHOTO

KOJIMYECTBO, CTOMMOCTb; POU3BOJUTEIBHOCTD, BPEMSI, 00bEM
KOMIIOHEHTA.

paOoThI; BBIOIHATH BBIYUCIIEHHUS IO 3TUM (OopMyJiaM.
DopmyJIbl

HaxoauTh HEU3BECTHBIN KOMIIOHEHT apu(PMETHIECKOro
JEVCTBUS
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Harnsaanasa reometpusi.
@urypsl Ha IJIOCKOCTH

14

YeTplpexyTroIbHUK,
IPUMEPHI

YETBIPEX YT OJIbHUKOB.

[IpssAMOYTOJIbHUK,
KBaJpaT: CBOKCTBA
CTOPOH, YTJIOB,
JTMaroOHaJICH.
N3mepenne yrios.
Bunnl
TPEYTOJILHUKOB.
[Tepumerp
MHOI'OYTI'OJIbHUKA.
[Tnomane durypsl.
DopMyIsl
IIEpUMETpA U
IJI0ILA N
IPSAMOYTOJIBHUKA.
[TpubnuxxenHoe
U3MepEeHue
wiomaan Guryp.
[IpakTnueckas

M300paxaTh Ha HEJIMHOBAHHOMW U KJIETYATON Oymare ¢
UCITOJIb30BAaHUEM YEPTEKHBIX NHCTPYMEHTOB
YEeTHIPEXYTOJbHUKH C 33JaHHBIMH CBOWCTBAMMU:

C MapaJUIeJIbHBIMU, IEPICHANKYJIIPHBIMHU, PABHBIMU
CTOpPOHaMHU, NPSMBIMH YIJIaMU U JIp., pABHOOEAPEHHBIN
TPEYTOJIbHUK.

Ilpensnaratb u 00CyKIaTh CIOCO0OBI, AJTTOPUTMbI
MOCTPOEHUS.

HccnenoBarth, UCIONIB3Ys SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA NIPSIMOYIOJIbHHUKA, KBAJIpaTa,
pa30uBaTh Ha TPEYTOJIbHUKHU.

O00CHOBBIBATB, ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEDPOB
YTBEPKJICHUSI O IPSIMOYTOJIbHUKE, KBaJpaTe, pacno3HaABaTh
BEpHBIE U HEBEPHBIE YTBEPKIACHUS.

N3mepsaTh U CTPOUTBH C TOMOILBIO TPAHCIIOPTUPA YTJIbI, B
TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
PaCNoO3HAaBaTh OCTPHIE, NIPSIMBIE, TYIIbIE, PA3BEPHYTHIE
yriiel. Pacno3dHaBarh, H300paskaTh OCTPOYTOJIbHBIN,
IPSIMOYTOJIbHBIH, TYHOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI TPEYTOJIbHUKH.

Boruucasarhb ICPpUMCTP MHOT'OYT'OJIbHHKA, IJIOIIa b
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pabota «ILnomaas
KpyTa»

MHOTOYTI'OJIbHUKA Pa30MEeHNEM Ha NPSMOYTOJbHUKHY, Ha
paBHbIE (DUTYPBI, UCTIOJIB30BATh METPUUECKUE €TUHUIIBI
U3MEPEHUS UTUHBI U TTOILAH.

Hcnonb3oBaTh NpUdIMIKEHHOE M3MeEpPeHHe JITNH U
IUIoNIaIel Ha KieT4aToi Oymare, mpuOIMKEHHOE
U3MEPEHHE JUIMHBI OKPYKHOCTH, IUIOIIAINA KpyTa

[lo1oXUTENBHBIE

N OTpULATCIbHBIC YMCJIa

40

Llenbie yucna.
Monayns yucna,
reoMeTpruIeCcKas
WHTEPIpETALUS
Moy, UucinoBbie
MIPOMEKYTKHU.
ITonoxurensHBIE U
OTpHIIATEIIbHBIC
yucia. CpaBHEHHE
MTOJIOKUTEIBLHBIX U
OTpHUIIATEIIBHBIX
YHCeI.
Apudmernueckue
JICUCTBUS C
MTOJI0KUTEIbHBIMH
Y OTPULIATEILHBIMU
YHUCIIaMHU.

Penienue TeKCTOBBIX
3ajau

I[IpuBoaUTH NPUMePBI UCIIOJIHL30BAHUS B PEAIbHON KU3HU
MOJIOKUTEIIBHBIX U OTPULIATENbHBIX uncel. M300paxkarh
L[EJIbIE YKCIIA, TOJIOKUTENIbHBIE U OTPULIATENIbHBIC YUCTIA
TOYKaMH Ha YKCIOBOU MPAMO, HCIMOJIb30BATHh YHCIOBYIO
npsAMyto i cpaBHeHUs uyncen. [lpumMensaTs npaBuiia
CpaBHEHUS, yNOPSA0YUBATH IIEJIbIC YMCTIa; HAXOAUTh
MOAYJIb YHCIIA.

@®opMyTUPOBATH MPABUJIA BEIYUCICHUS C
MOJIOKUTEIIBHBIMU M OTPULIATEIIbHBIMU YHCIIAMU, HAXOAUTH
3HAYEHMS YUCJIOBBIX BBIPAKEHUMN, COAEPIKAIMNX JEUCTBUS C
MOJIOKUTENIBHBIMU M OTPULIATEIIbHBIMU YUCIIAMH.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKEHUS [T
npeoOpa3oBaHUsl CyMM U TTPOU3BEICHUIN
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[IpencraBiieHne JaHHBIX

[IpssmoyronbHas
cucTemMa KoopJAuHaT
Ha IJIOCKOCTH.
Koopaunater Touku
Ha IJIOCKOCTH,
abcrucca u
OpJIMHATA.
CronbuaTsie 1
KPYTOBBIE
JarpamMMel.
[IpakTnueckas
pabota
«ITocTpoenue
auarpamm.
Pemenune TekcTOBBIX
3aj1a4, CoAepKaInx
JaHHBIE,
NpeACTaBJICHHbBIC B
TaOJIHUIIaX U HA
ayarpaMmmax

O0BbSACHATH U WIIIOCTPUPOBATH MOHATHE TPSIMOYTOJIBHOU
CHUCTEMBI KOOPJMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPAUHATHOMN MIIOCKOCTH
TOYKHU U (UTYPHI 110 33JJaHHBIM KOOpAUHATAM, HAXOAUTh
KOOPJIMHATHI TOUEK.

Yurath cTONOYATHIE U KPYTOBBIE JUATPAMMBI;
NHTEPNPETHPOBATH JaHHbIC; CTPOUTH CTOJIOYATHIE
JMarpaMMal.

HUcnoab3oBars uHPOPMANUI, TIPEACTABICHHYIO B
TabauIax, Ha JUarpaMMax Jijis pelieHus] TEKCTOBBIX 3ajad
Y 3a71a4 U3 peajbHOW KU3HU
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Harnsaanasa reometpusi.
@urypsl B IpOCTPAHCTBE

[IpssMoyronbHBIN
napaijiesienumne],
KyO, mpu3Mma,
nipamMu/a,
KOHYC, IIHJIAHID,
map u cdepa.
N3o00paxenue

Pacno3naBaTth Ha yepTekax, pUCyHKaX, ONMUCHIBATh
NUpPAMUTY, TPU3MY, HWIMHIP, KOHYC, I1ap, H300paxkaTh UX
OT PYKH, MOAEJTHPOBATH U3 OyMaru, IIacTUINHA, TIPOBOJIOKU
u J1p.

IIpuBoguTh mnpuUMepbl OOBEKTOB OKPYKAIOIIETO MHPA,
UMEIOIINX (POPMBbI HA3BAaHHBIX TEN.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TPaHb,
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BepPTOK
MHOTOTPAHHHUKOB,
IIAJIMHIpa U KOHYCa.
[TpakTudeckas padora
«Coznangne Mojiennen
IIPOCTPAHCTBEHHBIX
buryp».

Ilonstne o6bEMA;
€IMHUILIBI U3MEPEHUS
oobvema. O0beM

OCHOBAHME, BBICOTA, PAUYC U JUAMETP, pa3BEPTKa.
N3yuaTh, UCIIONB3Ys IKCIIEPUMEHT, HAOJI0/IEHUE, U3MEPEHUE,
MOJICJINPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BHISIBJIATH CX0ACTBA M PA3JIHMYMA:
MEXIy MUPAMUION U IPU3MON; MEKIY HUITUHIPOM, KOHYCOM
U IIapOM.

Pacno3naBaTh pa3BepTKU Napajuiesienunea, Kyoa, mpu3Msl,
nupamMuzbl, KOHyca, LUWIMHAPA; KOHCTPYMPOBATh JaHHbIC
TeJa U3 pa3BepTOK, CO3AaBaTh UX MOJEIH.

Co3naBath MoJeJM TMPOCTPAHCTBEHHbIX (uryp (U3 Oymarw,
IPOBOJIOKH, TUIACTUJIMHA U JIp.)

N3MepsATH HA MOJeJISIX: ITTUHBI peOep MHOTOIPaHHUKOB,

IPSIMOYTOJILHOTO
napajuiesenuIea, ANaMCTD Iapa.
Ky0a, hopMyIibl BoiBoauth hopmyay o0bemMa IpsIMOYTOIILHOTO
o0BbeMa napajuleJenunena.
BoruncasaTts no gpopmysiaMm: 00beM NPSIMOYTrOIbHOTO
napajienenuneaa, Kyoa; ucroib30BaTh SAUHUIIBI U3MEPECHUS
00beMa; BBIYUCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napaieIenIIeI0B; pelaTh 3aJa4M C peaTbHBIMH TaHHBIMHU
[loBTOpenue, 0600ImeHH e, 20 T[loBTOpeHHe BouIuucisiTh 3HaUCHUS BBIPAXKESHUM, COJIEPKAIITIX

cCHUCTEMAaTH3aIUsI

OCHOBHBIX IIOHSTHU
Y METOJ0B KYpPCOB 5
" 6 KJ1acCOB,
000011IeHNE

HaTypaJbHBIC, IIEJIbIE, TOJOKUTEIHHBIC U OTPUIIATEIILHBIC
qucia, OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU, BHITIOJIHSIThH
peoOpa30BaHUsI YHCEII U BHIPAKCHHIA.

Bri0upaTh criocod cpaBHEHUS YHCEIl, BBIYUCICHUN,
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U CUCTEMATU3AIINA
3HAHUU

NPUMEHATHh CBOMCTBA apuPMETUUECKUX ACHCTBHUM IJis
palroOHaIM3alUy BBIYUCICHUN.

Pemiarh 3aga4m U3 peasibHOU KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS U PELICHUS 33/1a49 U3 IPYTUX
IIPEIMETOB.

Pemars 3agaum pasHbIMH CIOCO0aMH, CPABHUBATh,

BbIOMPATH CNIOCOOBI PEIICHUS 3a/1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JEHCTBUU U
CaMOIIPOBEPKY PE3yJIbTaTa BbIYUCICHUN

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI PAMME

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

INOACHUTEJIBHASA 3AIINCKA

Anrebpa sSBISETCS OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 00IIIero 00pa3oBaHUS:
OHa oOecreunBaeT M3ydeHUe APYTUX AUCIUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK W
TYMaHUTapHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl IPOJOIKEHHSI 00pa30BaHUsl U
B TIOBCEIHEBHOW »XM3HU. Pa3BuThe y 0OydJaromuxcsi HAy4HBIX MPEICTaBICHUNA O
MPOUCXOXKJICHUA W CYIIHOCTH alNreOpandecKux aOCTpaKIUi, CIOCO0e OTpaKECHUS
MaTEeMaTU4YeCKOM HAyKOW SBICHUHW W TPOILIECCOB B MPUPOJIE U OOIIECTBE, POJIU
MaTEMaTHYECKOTO MOJICTUPOBAHUS B HAYYHOM IO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KaY€CTB MBIIUICHUS, HEOOXOAUMBIX JIJIst
ajlanTaiyy B COBPEeMEHHOM HH(poBoM obiiecTBe. M3yueHue anredpbl oOecredynBaeT
pa3BUTHE yMEHHUS HaOII0IaTh, CpaBHUBATh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JEUCTBUS W BBIBOJLI, (OPMYIHpPOBaTh yTBepKaeHUs. OCBOCHHE Kypca anreOpsl
o0ecreurnBaeT pa3BUTHUE JIOTHYECKOTO MBIIUICHUS OOYYalOUIUXCs: OHU HCHOJB3YIOT
JNEAYKTUBHBIE W WHAYKTHUBHBIC PACCYXACHHUSA, OOOOIIEHHEe W KOHKPETHU3AIHUIO,
abctparupoBanne u a”aioruto. OOydeHue anrebpe MpeArnojaracT 3HAYUTEIbHBIN
00BEM CaMOCTOSTENHHOU MACSITENHHOCTH OOYYaroIIUXCs, MOITOMY CaMOCTOSITEIbHOE
pelieHune 3aa4 SBISICTCS peaau3aluen 1esTeIbHOCTHOTO MPUHIUIIA 00yYSHUSI.

B cTtpykType mporpammbl y4eOHOTO Kypca «Aunredpa» AJii OCHOBHOTO OOIIETo
00pa3oBaHMsi OCHOBHOE€ MECTO 3aHUMAIOT COJEPKATEIbHO-METONNYECKUE JIMHHH:
«Yucna ¥ BBIUMCICHUSA», «ANTEOpanyecKUe BBIPAKCHUSN», «YPaBHEHUA U
HepaBeHCTBa», «DyHKum». Kaxmas U3 3THX COAepKaTelIbHO-METOMNYECKUX JIMHHHA
pa3BUBAETCA Ha MPOTSHKEHUU TPEX JIET U3y4YeHHUs Kypca, B3aUMOJCHCTBYS C JPYTUMU
ero JWHUSAMU. B Xxome wu3ydeHHs Y4YEOHOro Kypca OOyYaromuMCs TPUXOIUTCS
JIOTUYECKUA PACCYXKJIaTh, HUCIOIh30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK. B CBsI3M C
3TUM B IIPOrpamMMy Y4eOHOTO Kypca «Anredpay BKIFOYCHBI HEKOTOPBIC OCHOBBI JIOTHUKH,
MPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYeCcKoro OOpa3oBaHUS H
CIOCOOCTBYIOIIHE OBJIAJICHUIO 00yUarOIUMUCS OCHOB YHUBEPCAITBHOTO
MaTeMaTH4ecKoro si3bika. CoaepikaTelbHOW M CTPYKTYPHON OCOOCHHOCTBIO YYEOHOTO
Kypca «Anrebpay SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.
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Conepxanue muHUM «Yucia U BEIYUCICHUS» CIIYKUT OCHOBOW JIJISl JAJbHEUIIIETO
U3YYEHUS] MAaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYalOIIUXCS JIOTUYECKOTO
MBINIIICHUS, (OPMHUPOBAHUIO yMEHHUS TIOJIB30BAThCS  ANTOPUTMaMU, a TaKKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JJIsi TOBCEAHEBHOW >KHU3HHU.
Pa3BuTHe MOHATHA O uUKCiIe HAa YpPOBHE OCHOBHOTO OOIEro OOpa30BaHHs CBSI3aHO C
palMOHANBHBIMA U MPPAIMOHAIILHBIMU YHUCIaMH, (OPMHUPOBAHUEM MPEICTABICHUN O
JNEUCTBUTEITLHOM 4YHWCJIE. 3aBEpIICHUE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO K
cpeaHeMy o01eMy 00pa3oBaHMIO.

ConepxaHue IByX alreOpandeckux JIMHUN — «ANTeOpanvecKue BBIPAKCHUS» U
«YpaBHEHHMSI W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Y OO0yYarOIMIUXCS
MaTEMaTUYEeCKOro ammapara, HeoOXOAMMOro HJisi pEHIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TPEAMETOB W IMPaKTUKO-OPHEHTHPOBAHHBIX 3aaad. Ha ypoBHE OCHOBHOTO
obmiero oOpa3zoBaHusi y4eOHBIM MaTepuall TPYNIUPYETCS BOKPYT pPalMOHAIBHBIX
BEIpOKCHHUIA. AJreOpa IEeMOHCTPHPYET 3HAYCHHWE MaTEeMaTUKH Kak s3bIKa IS
MOCTPOCHUSI MAaTEeMAaTHUYECKUX MOJIEJICH, ONMMCAHMs MPOLIECCOB U SIBJICHUN PEaTIbHOTO
mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKXkKe JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHUSI, HEOOXOAMMOTO, B YAaCTHOCTH, JJII OCBOEHHUS Kypca
nH()OPMATHKH, ¥ OBJIAJICHUE HABBIKAMHU JCIYKTUBHBIX paccyxacHuil. [IpeoOpazoBanne
CHMBOJIBHBIX ()OPM  CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHHUs, CIIOCOOHOCTEH K
MaTEeMaTHYeCKOMY TBOPYECTBY.

Conepxanve (GyHKIIMOHATBHO-TpaPUUECKONH JIMHUM HAICJICHO Ha TMOJy4YeHUE
oOyJarommMucs 3HaHUM O (QYHKIMAX KaK BaKHEHIEH MaTeMaTHYeCKOM MOJSTH IS
OTMCAHUS W WCCICIOBAHUS PAa3HOOOpPA3HBIX MPOIECCOB W SBICHWA B TPUPOJE U
obmectBe. M3yyeHne marepuana CHOCOOCTBYET Pa3BUTHIO y OOYYAIONIUXCS YMEHHUS
WCITOJIB30BATh PA3JIMYHBIC BHIPA3UTEIBHBIC CPEICTBA SI3bIKa MAaTEMAaTHKU — CIIOBECHEIE,
CUMBOJIMYECKHUE, Tpaduueckue, BHOCUT BKIIaJ B (POPMUPOBAHUE TIPEACTABICHHUMN O pOJIU
MaTEMAaTHKH B Pa3BUTHUHU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY TJIaHy B 7-9 Kiaccax m3ydaeTcsi yueOHBIM Kypc «Ayredpay,
KOTOPBIM BKJIIOYAET CJCAYIOIIME OCHOBHBIE pasleiibl cojepxkanus: «Yucia wu
BBIYHCIICHUS», «ANTeOpandeckue BBIPAKCHUS», «YPAaBHCHUS W HEPABEHCTBAY,
«DYHKIUW.

OOmiee YMUCIO YacoB, PEKOMEHJOBAHHBIX JUId HW3Y4YeHHMs] Y4eOHOro Kypca
«Anrebpay», — 306 gacoB: B 7 kinacce — 102 gaca (3 ygaca B Henento), B 8 kimacce — 102
yaca (3 Jaca B Hefiento), B 9 kimacce — 102 gaca (3 yaca B HEJIEIHO).
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COJEPXAHUE OBYUYEHUA

7 KIIACC
Yucia 1 BbIYHCIEHUS

Jpobu 0OBIKHOBEHHBIE U JACCATHYHBIC, TIEPEX0] OT OAHON (POPMBI 3amucu apooeit
K apyroil. IloHATHE palMOHANBHOTO YHWCNA, 3alUCh, CPABHEHUE, YIOPSJI0YHMBAHUE
palMoHaNbHBIX uKced. ApupMeTHUYecKHe ACUCTBHUA C PAIMOHATBHBIMU YHCIAMHU.
Pemenue 3a1a4 u3 peaabHON MPAaKTUKU HA YacTH, HA ApoOH.

Crenenb ¢ HaTypajJbHBIM IIOKa3aTeJIeM: OIpeJelieHHe, Mpeodpa3zoBaHue
BBIPQXEHUI Ha OCHOBE ONPEIENICHUs, 3aluch OonblIuMX uuced. [IpomeHTsl, 3amuch
IOPOLEHTOB B BHJIE JApoOM U JpoOM B BUJAE MPOLEHTOB. TpH OCHOBHBIE 3ajaud Ha
IPOIEHTHI, PEUICHHE 3a/1a4 U3 PEeaTbHON MTPAKTHKH.

[IpumeHeHne MPU3HAKOB AECIMMOCTH, Pa3lokKEHHE Ha MHOXKUTEIM HATypaJbHBIX
qHcer.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHasi MPONOPLUOHAIBHOCTH.

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

3Ha4YEHMsI NepeMeHHbIX. [IpencraBieHue 3aBUCHUMOCTH MEXIY BEJIMYMHAMU B BHUJC
dopmynbl. Beruucnenuss mo ¢opmynam. I[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUM,
TOKJIECTBEHHO PaBHbIE BBIPAXXEHUS, IPaBUiia MpeoOpa3oBaHUsl CyMM M MPOU3BEIACHUI,
npaBuiia pacKpbITUS CKOOOK M MPUBEIECHUS MOJOOHBIX CJIaraéMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpHounensl M MHoOrowieHbl. CteneHb MHorowieHa. CJoKeHue, BBIYUTAHUE,
YMHOKEHHE MHOTO4JIEHOB. POPMYIIBI COKPAILLIEHHOTO YMHOXEHUS: KBaApaT CYMMbl U
KBajapaT pazHocTH. PopMyna pa3HOCTH KBaApaToB. Pa3jnokeHWE MHOIOYJIEHOB Ha

MHOXXHTCIIN.

YpaBHeHUs U HEPABEHCTBA
YpaBHeHue, KOpeHb YpaBHEHHUs, TMpaBwia MpeoOpa3oBaHUs  YpaBHEHUS,

PaBHOCUJIBHOCTh YPABHEHUU.

JIluHenHOEe ypaBHEHUME C OJHOW IIEPEMEHHOM, YHCIO KOpHEH JIMHEMHOIO
YpaBHEHHUSI, PEIICHHE JUHEWHBIX ypaBHeHUW. COCTaBI€HUE YpaBHEHHU IO YCIOBHIO
3aaa4M. Penienue TeKCTOBBIX 3a4a4 ¢ MOMOLIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JABYMsI MEepeMEHHbIMH W ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUN C ABYMsI IepeMEHHBIMU. Perienue cucteM ypaBHEHUM CIOCOOOM

IIOACTAaHOBKHM. HpI/IMepBI PCUICHUA TCKCTOBLIX 3a1a4 C IOMOIIBbIO CUCTEM ypaBHeHHﬁ.
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DyHKIMHA
Koopaunara touku Ha mnpsimoil. UuciioBble MpoMeExXyTKH. PaccTosiHue Mexnay

JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. AGcuucca U opArHATa TOUYKU
Ha KOOpAMHATHOW IutockocTu. [Ipumepsl rpadukos, 3amaHHbix dopmynamu. UteHue
rpaduxoB peanbHbix 3aBucumocteil. [lonsrtue pynkuuu. 'paduk Pynkumu. CpoiicTBa
byukiui. Jlunelinas ¢yukmnus, ee rpaduk. ['paduk pynkuuun y = |x|. I'padudeckoe
pEIIEHNUE JTUHEHHBIX YPABHEHU U CUCTEM JIMHEMHBIX YPABHCHUU.

8 KVIACC
Yucjia 1 BBIYHCTIEHUS
KBaﬂpaTHBIﬁ KOPCHb U3 YHCJIa. Ilonsarue 00 HppalrOHaJIbHOM YHCJIC. I[GCHTI/ILIHBIG

NpUOMDKEHUST UppallMOHANBHBIX Yuced. CBoHCTBA apu(PMETUUECKUX KBaJAPATHBIX
KOpHEH U UX MIPUMEHEHHE K MPEe0OPa30BAHMIO YUCIOBBIX BBIPAKCHHUN M BEIYMCICHUSIM.
JlencTBUTENbHBIC YHUCIIA.

CreneHb C 1enbIM MOKa3aTreyneM M €€ cBoucTBa. CTaHIapTHas 3aluCh YHCIA.
AJuiredOpanvecKue BbIPAKEHUA

KBaipaTHbBIH TpeXdwiIcH, pa3ioKeHHe KBAAPATHOTO TPEXWICHA Ha MHOXKHUTEIIH.
AnrebOpaundeckas Apoos. OCHOBHOE CBOMCTBO aireOpandeckoit qpobu. Croxenue,

BBIYMTAHUE, YMHOXEHHE, JIeJIeHHe aireOpandeckux JpodOeil. PanuoHanbHbIe
BBIpAKEHUS U UX ITPeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA
KBampatHoe ypaBHeHue, gopMmysia KOpHEW KBaJpaTHOrO YypaBHEeHHUs. Teopema

Buera. Pemienue ypaBHeHUN, CBOAIINXCS K JIMHEMHBIM M KBaApaTHbIM. [Ipocrenimme
JTpOOHO-palMOHATIbLHbBIE YPaBHEHUS.

I'paduueckas uaTEpIpeTalvs YpaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUH C IBYMsI IEpeMeHHbIMHU. [IpuMepsl penienus cucrem
HEJIMHEMHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 ajareOpanyeckuM CrocoooM.

YucnoBble HEpPABEHCTBA M HUX CBOWCTBA. HEpaBEeHCTBO € OJHOM MEPEMEHHOU.
PaBHOCUIBLHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJIHOW nepeMeHHOM. CucTeMbl

JIMHEVHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DyHKIMHA
[Tonsitue dynkuuu. OOIACTh ONpeneseHUuss U MHOXKECTBO 3HAUYECHUM (PYHKIUU.
CrnocoObl 3a1anus PyHKIIUH.
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I'paduk Qpynkumu. Yrenue cBoilcTB GpyHKIMH N0 ee rpaduky. [Ipumeps! rpadukos
(GyHKINH, OTpa)KaromuX peaabHbIE MPOLECCHI.

OyHKIMM, OMUCHIBAIOIIKME TMPSAMYI0O U OOpaTHYI0  MPOMOPLHUOHAIIBHBIC
3aBUCUMOCTH, HX Tpaduku. DyHKIUU Yy Xy -y xy =|x|. I'padmgeckoe

pelieHne ypaBHeHUI U CUCTEM YpaBHEHUH.

9 KVIACC
Yucisia ¥ BbIYMCICHUS
PannoHnanpHble yncia, UppalMOHAIBHBIE YHACIIA, KOHEYHbIE 1 OECKOHEUHbIE

JEeCATUYHBIE TpoOH. MHOKECTBO IEHCTBUTENBHBIX YUCEI, IEHCTBUTENbHBIE YHCTIA KaK
OeCKOHEYHbIE AeCATUYHBIE ApoOU. B3aMHO 0JTHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEVCTBUTEIIBHBIX YUCEN U KOOPANHATHOU HPSIMOM.

CpaBHEHHME  JIEWCTBHUTENIBHBIX  4YHCEN,  apU(PMETUYECKUe  JIEUCTBHS  C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3smepbl OOBEKTOB  OKpYKAIOLIErO0 MHpPA, JUIMTEIBHOCTH IPOLIECCOB B
OKpY’KarolleM MUDE.

[IpuOnukeHHOE 3HAYEHWE BEJIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue

YUCCII. HpI/IKI/II[Ka M OLICHKA pC3yJIbTAaTOB BBIUMCJICHUH.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOJSIIMXCS K KBaJPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHHs ypaBHEHUM TPETbEM W YETBEPTOU
CTEIICHEU Pa3JI0KEHUEM HA MHOXKUTEIIN.

Pemenue qpoOHO-panimoHaIbHBIX ypaBHEHMI. PemenHue TEKCTOBBIX 3anad
areOpandyeckuM METOJIOM.

VYpaBHeHuEe C [ByMs ME€pEeMEHHbIMU M ero rpaduk. Pemenue cucrem 1Byx
JIMHEMHBIX YPAaBHEHUN C JBYyMs NEPEMEHHbIMU. PemieHue cucreM JIByX YpaBHEHHH,
OIHO U3 KOTOpBIX JHMHEHHOe, a Jpyroe — BTOpol cTeneHu. ['paduueckas
VHTEPIPETALNS CUCTEMbI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pelmienue cucrem
JMHENHBIX HEPABEHCTB C OJIHOM mepemenHoi. KBaaparHeie HepaBeHcTBa. ['paduyeckas

HHTCpHIpCTAlMA HCPABCHCTB U CUCTEM HCPABCHCTB C ABYMS IICPCMCHHBIMMU.
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DyHKIMHA
KBagpatnunas ¢yskus, ee rpaduk u cBoicTBa. [lapaboma, KoOpawHATHI
BEPIIMHBI 11apadOoJIbl, 0Ch CUMMETPHUH MapadoJIbI.

y=kx, y= kx+b,y=§, y = x?’,y= \/J?,J/=|x|

I'paduku QyHKIIMA: u

WX CBOMCTBA.

YucjioBble NMOCJI€I0BATEIHLHOCTH U nmporpeccumn
IlonsaTue uywMcCIOBOM IIOCJICA0BATCIBbHOCTH. BaHaHI/Ie IIOoCJIACA0BATCIbHOCTH

PEKyppEeHTHOH PopMyIoit u GopMyIoi N-ro diieHa.
Apudpmernueckas U reomerpuueckas mnporpeccuud. @PopMmynbl N-TO  uJeHA
apu(PpMETUIECKON U T€OMETPUUECKON MPOrPeCCUil, CYMMbI IEPBBIX N YJIEHOB.
N306paxeHne 4ieHOB apu(pMETUUECKON U TE€OMETPUUYECKOMN MPOrpeccuil TOUKaMu
HAa KOOpPJIWHATHOW IIJIOCKOCTH. JIMHEHWHBIM M SKCIIOHEHIMAIbHBIN pocT. CIIOKHbBIE

IIPOLICHTHEI.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yNabTaThl OCBOEHUS MPOTPaMMbl Y4eOHOro Kypca «Airedpa» K
KOHIy 0OydeHus B 7 kiacce. Yucsia 1 BbIYUCICHUS

BrInonHsTh, coueras yCTHbIE U MUCbMEHHBIC MPUEMBbI, apu(METUYECKUE TEUCTBUS
C palMOHATLHBIMHU YHUCIIAMU.

HaxonuTh 3HaY€HUs YUCIOBBIX BBIPAKECHUMN, MPUMEHSITHh Pa3HOOOpa3HbIE CIIOCOObI
U TPUEMBbI BBIYUCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUMN, COAEPKAIUX OOBIKHOBECHHBIC
U JICCATUYHBIC APOOH.

[lepexoauTs OT OAHOW QOPMBI 3amucH YHUCEN K JApyroi (mpeoOpa3oBHIBATH
JECATUYHYIO Ap0oOh B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAITMOHAILHEIC YHCTIA.

OxpyTrasTh yucna.

BBITTONMHATE TPUKUAKY W OIEHKY pe3yJibTaTa BBIYHCIICHWH, OIICHKY 3HAYCHUU
YUCJIOBBIX BBIPAKECHUN. BBIMOMHATH JEHCTBHUA CO CTENEHAMH C HaTypajdbHBIMH
TTOKa3aTeIISIMH.

[IpuMeHATh TPU3HAKK JEIUMOCTH, PA3JI0KEHUE HAa MHOXKHUTEIH HATYpPaTbHBIX
YHUCE.

PemaTe mpakTHKO-OpUEHTHPOBAHHBIC 3a7a9H, CBSI3aHHBIC C OTHOIIICHUEM BEIIMYHH,
MPOIOPIIMOHAILHOCTBIO BEJIMYHMH,  IPOICHTAMH, WHTEPIPETUPOBATH
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pe3ynbTaThl pEUICHHS 3a]]a4 C YYE€TOM OTPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJuiredOpanvecKue BbIPaKEeHUA

Hcnonp30BaTh aiare0panyeckyr0 TEPMUHOJIOTUIO M CHUMBOJIMKY, NPUMEHSTh €€ B
poliecce OCBOEHUs y4eOHOro Marepuania.

Haxomute 3HayeHHsT OYKBEHHBIX BBIPQKEHMM TpU 3aJaHHBIX 3HAYEHUSAX
IIEPEMEHHBIX.

BrInonHAT, Tpeo0pa3oBaHusl LEIOT0 BBIPAXKEHUS B MHOIOYIEH MPHUBEACHHEM
N0JIOOHBIX CIaraéMbIX, paCKpbITUEM CKOOOK.

BpInosmHATE YMHOKEHHE OJHOWICHA HA MHOTOWIEH U MHOTI'OYJIEHA HA MHOTOYJIEH,
OPUMEHATH (DOPMYJIBI KBaJpaTa CyMMbI M KBaJpara pa3HOCTH.

OcCy1ecTBIATh Pa3IoKeHUE MHOTOYJIEHOB HA MHOKUTEIH C IIOMOIIBIO BEIHECEHUS
32 CKOOKH OOIIIEro MHOKUTENS, TPYIIIUPOBKY ClIaraeMbliX, IPUMEHEHUs (popMyit
COKpPAILEHHOT'O0 YMHOKEHHS.

[IpumensTh NpeoOpa3oBaHKs MHOTOUYIEHOB JJI PEUICHMs] pPa3iIMYHBIX 337ad W3
MaTE€MaTUKU, CMEXHBIX IIPEAMETOB, U3 PEAIBHOU IPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEM C HATYpPaJbHBIMH IIOKA3aTEIIMM UL

npeoOpa3oBaHUsl BEIpAKCHUN. Y paBHEHUSI M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OIHOM NIEPEMEHHOM, IPUMEHSS MpaBUJIa
nepexoqa OT UCXOJHOIO YPaBHEHHS K paBHOCWIbHOMY emy. IIpoBepstsh, ABIsE€TCS Jin
YUCJIO KOPHEM YPaBHEHUS.

[Ipumensaty Tpaduyueckrie METOAbl MPU PEHICHUH JTUHEHHBIX YpPaBHEHHH W HX
CHCTEM.

[TogOupate puMepbl Tap YUCEN, SIBISIONIMXCS PEIICHUEM JIMHEWHOTO ypaBHEHUS
C IBYMSI IIEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOM IUIOCKOCTH TpaduK JMHEWHOTO ypaBHEHHS C JIBYMS
MePEMEHHBIMU, MOJIL3YSICh TPAPUKOM, MPUBOJAUTH IPUMEPHI PEIICHUS] YPABHEHUS.

Pemate cucrempl OBYX JMHEMHBIX YPaBHEHHUW C JIByMs NEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBisTh U peliath JIUHEHHOE YPABHEHHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUI
[0 YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4

IIOJIy4YEHHBIN PE3yJIbTAaT.
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DyHKIMHA

N3o0paxkath Ha KOOPIUHATHOW MPSIMOIl TOUKHU, COOTBETCTBYIOIIHE 33/ JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIIUChIBATh YACIOBBIE IPOMEKYTKH Ha
aNre0panyecKoM s3bIKe.

OTMeuarb B KOOPAMHATHOM IIJIOCKOCTH TOYKM M0 33JaHHBIM KOOpJWHATaM,
CTPOUTH rpauKu JIUHEHHBIX QyHKIUI. CTpOUTh rpaduk GyHKINH y = |x|.

OnuckIBaTh ¢ TOMOUIBIO0 (PYHKIINI N3BECTHBIE 3aBUCUMOCTH MEXK]Ty BEJIMUMHAMMU:
CKOpPOCTb, BPEMS, PACCTOSIHUE, LI€HA, KOJMYECTBO, CTOMMOCTb, MPOWU3BOAUTEIBHOCTD,
BpeMsi, 00beM pabOTHI.

Haxonuthb 3HaueHre PyHKIIMU 1O 3HAUCHUIO €€ apTryMeHTa.
[Tonumate rpaduyeckuili cmocod MpeAcTaBICHUS W aHalu3a UHPOPMAIUU,
U3BJIEKATh U MHTEPIPETHUPOBATh MHPOPMAIUIO U3 IpapUKOB peanbHBIX MPOLIECCOB U

3aBUCUMOCTEMH.

[IpeameTHBIE pPE3yNbTaThl OCBOCHUS IMPOTrpaMMbl y4eOHOTO Kypca K KOHILY
0o0yueHus B 8 kiacce. UncJia v BbIYMCJIEHUS

Hcnonb30BaTh HaYaJbHBIE MPEICTABJICHUS O MHOYKECTBE JACHCTBUTEIIBHBIX YHUCEI
JUIs. CpPAaBHEHUS, OKPYIJICHUSI U BBIUMCICHHH, W300paxaTh JEUCTBUTEIbHBIC YHUCIA
TOYKaMHU Ha KOOPJUHATHOM MIPSIMOU.

[IpumensaTe TOHSATHE apU(PMETUUYECKOTO KBAJAPATHOTO  KOPHS, HAXOIUTh
KBaJpaTHbIC KOPHHU, MCIOJB3Ysl IIPH HEOOXOAWMOCTH KaJbKYJSATOP, BBIMOJIHITH
npeoOpa3oBaHUsl BRIPAKEHUM, COJEpKAIIUX KBaJIpaTHbIE KOPHHU, MCIOJIb3Ysl CBOWMCTBA
KOpHEH.

Hcnonb3oBaTh 3anucu OOJBIINX U MAJIBIX YUCEI C TTIOMOIIIBIO AECATUYHBIX APOOeit

u crenenert uncia 10. AnredOpanyeckue BbIpaKeHUs

[TprMeHSTh MOHSATHE CTEIICHH C IIEIbIM TTOKa3aTeIeM, BBITTOIHATh MpeoOpa3oBaHus
BBIPAKECHUH, COJACPHKAIINX CTENEHH C LETBIM [TOKA3aTEIEM.

BeImonmHATE TOXKIECTBEHHBIE NpeoOpa3oBaHUs pallMOHAIBHBIX BBIPAXKCHUN Ha
OCHOBE TIPaBUJI JISUCTBUHN HAJl MHOTOYJIEHAMH U alreOpandecKuMu JpoOsMHu.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumensaTs mpeoOpa3zoBaHusl BhIPAKEHUN ISl PEIICHUS DPa3IUYHBIX 3a7ad W3

MaTCMAaTUKH, CMCIKHBIX IIPCAMCTOB, U3 peanLHoﬁ IIPAaKTUKH.

YpaBHeHUS U HEPABEHCTBA
Pemware nuMHENHBIE, KBaJpaTHbIE YPABHEHUS M PALMOHAIBHBIE YpPAaBHEHUS,

CBOJAILIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C IBYMS ITIEPEMEHHBIMHU.
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IIpoBoauTh mpocTENIINE UCCIETOBAHUS YPAaBHEHUM U CHCTEM YPaBHEHHUH, B TOM
yucie C MPUMEHEHHEM TIpaduyecKuxX IpencTaBiIeHU (ycTaHAaBIMBaTh, HWMEET JIU
YpaBHEHUE WIH CUCTEMA YPABHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Ilepexonuth OT c10BECHOM (OPMYJIMPOBKH 3a7jau K €€ alNredpanyeckoil Moaenu ¢
IIOMOIIBIO COCTABJICHUS YPABHEHMsI WIM CUCTEMBl YPaBHEHUW, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3yibTart.

IIprMeHATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLICHKH, PEIIATh
JVHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHON M MX CHUCTEMBI, JaBaTh I'padUUECKyro
WJUTFOCTPALIAIO MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIMHA

[lonumMaTh W WHCMOIB30BaTh (YHKIIMOHAJIBHBIC TOHATUA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHME OOO3HAUYCHUs), OMNPEICTsATh 3HAYeHUE (PYHKIMU [0 3HAYCHUIO
aprymMeHTa, OINpeNeNsITh CBOHCTBa (QyHKIUMU 10 ee rpaduky. Crpouth rpaduxu
AJIEMEHTApPHBIX (PYHKIIUI BUa:

_ k 2 3
= - = x = X = x, v=|x . .
y=%7 =4 24 y = l, OTIMCHIBATh CBOMCTBA YHCIOBOM (DYHKITUU

1o ee rpaduky.

[IpeameTHbIe pE3yNbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 9 KJjacce.

YucJia 1 BBIYUCIEHUS

CpaBHMBATH M yHOPSAOUYUBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Bemonuare apudmernueckue ACHCTBHS C palMOHAIBHBIMM YHCIIAMH, COYETas
YCTHBIE W TIUCbMEHHBIC TIPUEMBI, BBINOJHITH BBIYUCICHUS C UPPALUOHAIBHBIMU
qUCIaMH.

Haxonuths 3HaueHMs CTENEHEW C LEJIBIMU TMOKA3aTEISIMU U KOPHEW, BBIYUCIISITH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JACHUCTBUTENbHBIE YHCJA, BBIMNOJHATH IPUKUIKY  pe3ysibTaTa

BBIUHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUN.

YpaBHeHUS U HEPABEHCTBA
Pemars nuHElHBIE M KBaApPATHBIE YPABHEHWs, YPABHEHMS, CBOMSIIMECA K HUM,

npocTelime ApoOHO-pallMOHATIbHBIE YPABHEHHUS.
Pematb cuctemMbl ABYX JIMHEHHBIX YpaBHEHHUM C ABYMS NEPEMEHHBIMH U CUCTEMBbI

JBYX YPaBHEHUM, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISETCS JTUHECUHBIM.
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Pematp TekcTOBBIE 3a7aun aareOpandeckKuM CIOoCOOOM C MOMOIIBIO COCTABICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPAaBHEHUH C IBYMsl IEPEMEHHBIMH.

[IpoBoauTh mpocCTENIINE UCCIETOBAHUS YPAaBHEHUM U CHCTEM YPaBHEHHUH, B TOM
yucie C MPUMEHEHHEM TIpauyecKuX IMpencTaBiIeHU (ycTaHAaBIMBaTh, HWMEET JIU
YpaBHEHUE WIH CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemartp nuHeliHble HEPABEHCTBA, KBAJPAaTHbIE HEPABEHCTBA, N300paXKaTh PEIICHUE
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIKYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PEIIEHHWE CHUCTEMbl HEPABEHCTB Ha UYMCIOBOMN
IPSIMOi, 3aIIUCBIBATh PEIICHNE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33]1a4.

DOyHKIUU

Pacnio3naBate (yHKIMM UW3y4eHHBIX BHUIOB. [loka3piBaTh CXeMaTHYECKU
pAcIIONOXKEHNE Ha KOOPAMHATHOM ILIOCKOCTH TpadukoB dyHkumit Buma: Y = kX,

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

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

Ctpouth U u300pakaTh CXEMATHYECKH TpapUKA KBaJApPATUUYHBIX (PYHKIUH,
OINMCHIBATh CBOMCTBA KBAaIPATUUHBIX (PYHKIUH MO UX rpaduxam.

Pacno3naBaTh KBagpaTHuHyl0 (QYHKIHIO 10 (opmyse, NPUBOAMTH HPUMEPHI

KBaJPAaTUYHBIX (DYHKLIMIA U3 peaibHOM XKU3HU, (PU3UKU, TEOMETPUHU.

YuciioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCHu
Pacnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUUYECKYIO MPOTPECCHH TPHU Pa3HBIX

cnoco0ax 3aJaHusl.
BbInonHATE  BBIYMCIEHUS € MCMONb30BaHMEM  (GOpMysl  n-rO  4ieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX N YJICHOB.
N3006paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPJUHATHOMN MIIOCKOCTH.
Pemars 3amaum, CBA3aHHBIE C YMCIOBBIMHU IOCJIENOBATENBHOCTMH, B TOM YHCIIE
3aJladyl U3 pealbHOM KU3HM (C HCHOJB30BaHHMEM KaJbKYJISITOpa, LHPPOBBIX

TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
HanmeroBanue pasgena | KoTHdecTBO OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIINUXCS
(TempI) Kypca JacoB COAEpKAHUE

Yucna v BEIYACIICHHUS. 25 ITonsitne CucreMaTU3HpPOBATH U 000ramaTh 3HAHUSA 00

ParmonanbHeie yncia palMoOHaJIbHOTO OOBIKHOBEHHBIX U JIECATUYHBIX JPOOSX.
qucia. CpaBHMBATB U YIOPSII0YMBATH APO0H, MPeoOPa30BbIBAS
ApudmeTnueckue IPU HEOOXOJUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,
JEUCTBUS C OOBIKHOBEHHBIE B ICCATHYHBIE, B YACTHOCTH B 6eCK0HeqHon
panoHaIbHBIMU JECATUYHYIO IPOOb.

yucinamu. CpaBHEHHUE,
YIOPSI0YMBAHUE

paduOHAJIbHBIX YHUCCII.

CreneHns ¢
HaTypaJIbHbIM
TOKa3aTeyIeM.
Pemenne oCHOBHBIX
3a/1a4 Ha JIpodu,
MIPOIICHTHI U3
pEaIbHOM IPAKTUKH.
IIpusnaku
JIEITUMOCTH,
pa3IoKeHUs Ha
MHOKHUTEIN

IIpuMeHATH pa3HOOOpa3HbIe CIIOCO0bI U IPHEMBbI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coziepKanmx 0ObIKHOBEHHBIE U IECSITUYHBIE IPOOU:
3aMEHSITh IPU HEOOXOTUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOJAUTD
BBIpaKEHHE K (popMe, HanboJliee y1o0HOM JIst
BBIYHCIICHU, TPEOOPa30BbIBATH APOOHBIC BHIPAKECHHS HA
YMHOXKEHHE U JCJICHHUE IECATUYHBIX OpOo0ei K JeHCTBUAM
C LIEJIBIMU YUCJIaMH.

IIpuBoauTh 4HCJIOBbIE U OYKBEHHbIC NPHUMEPbI

CTENEHM C HATypadbHBIM  MOKa3aTeleM, OObACHSS
3HAYEHHsS] OCHOBAHMS CTEIIEHW M TI0Ka3aTelsl CTEIeHH,
HAXOJMTh 3HAa4YeHMs cTeneHeld Bupa a' (@ — moboe

palMOHAIIBHOE YUCII0, N — HATyPAJIbHOE YUCIIO).
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HaTypaJbHBIX YHCEIL. IToHuMATH CMBICII 3aITUCU OOJIBIINX YUCEI C TIOMOIIBIO
PeanbHrbie

3aBucuMocTH. [Ipsamast | necaTuuHbIX poOei u creneHeit yncia 10, npuMeHsTh UX B

1 00paTHast pEAIBHBIX CUTYALIUSX.

MPONOPHHOHATBPHOCTH | TThymensiTh MpU3HAKK IEIMMOCTH, PA3/IOKEHUs Ha

MHO>KHUTEJIA HaTypaJIbHBIX YUCEN.
PemaTe 3aga4m Ha 4acTH, IPOLIEHTHI, IPOIIOPLUH, HA
HaxO0XXJIeHUE ApoOu (MPOLIEHTa) OT BEJIMUUHBI U

BEJIMYMHBI IO €€ JIpoOu (TIPOIIEHTY), IpoOu

(mpoueHTa), KOTOPBI COCTABISET OJJHA BETUYNHA OT
JPYTOH.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3alMCH PELIEHUI TEKCTOBBIX 3a/1a4.

Pacno3zHaBaTh ¥ 00bSICHATH, OIUPASICh HA ONIPEACIICHUS,
IpsIMO IPONOPLMOHATIBHBIE U O0OPATHO MPONOPLIUOHAIBHBIE
3aBUCUMOCTH MEXy BEIMYMHAMU; PUBOJAUTH IPUMeEPHI
3THX 3aBUCHMOCTEN U3 peallbHOTO MHUpPA, U3 IPYTUX YUeOHBIX
IPEIMETOB.

PemaTh npakTHKO-OpUEHTUPOBAHHBIE 33]Ja4 Ha APOOH,
IPOLEHTHI, MPSAMYIO U O0OPAaTHYIO MPONOPIHUOHATIBLHOCTH,
IPOIOPLIMH
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AnreOpanyeckue
BBIPKECHUS

27

bykBennbie
BBIPAKECHHUSL.
Ilepemennsle.
Jlonmyctumeble
3HAYCHMSI
MIEPEMEHHBIX.
DopMyIIbI.
[IpeobOpazoBanue

OBguaeTh anredpanveckor TEPMUHOIOTHEN U CUMBOJIUKOM,
NPUMEHATHb €€ B IPOLIECCE OCBOCHUS yUeOHOr0 MaTepHaia.
Haxoaurp 3HaueHus1 OyKBEHHBIX BBIPAKEHUH NPU
3aJJaHHBIX 3HAYCHUAX OYKB; BBITIOJIHATH BEIUMCICHUS T10
(dopMmysaM. BeImoaHATH peoOpa3zoBaHus LIEIOT0
BBIP@XEHUS B MHOTOWIEH IIPUBEIEHUEM TOJOOHBIX
cllaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATH YMHOKEHUE OJTHOYJIEHA HA MHOTOYJICH
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OYKBEHHBIX
BBIPAXECHUU,
pacKpbITUE CKOOOK 1
MIpUBEICHUE

MO T00HBIX
cinaraeMmbix. CBOMCTBa
CTEIICHH C
HaTypaJlbHbIM
MMOKAa3aTEJIEM.
MHOro4JICHBI.
CrnoxeHnue,
BBIUMTAHUE,
YMHOKEHHUE
MHOTOYJICHOB.
DopMyIsl
COKPAIIIEHHOT'O
YMHOKCHUS.
Paznoxenne
MHOT'OYJICHOB Ha
MHOXHUTEIN

U MHOIOWIEHa Ha MHOIOWIEH, HNPHUMEHATh (POpMyJbI
KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymecTBJIATh Pa30KEHHE MHOIOYICHOB HA MHOKUTEIH
IIyTE€M BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHUTEIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAAPaToB, Gopmys
COKpAILIEHHOI'O YMHOKEHHS.

IlpumensaTs  npeoOpa3oBaHHE  MHOTOWIECHOB s
pelieHusl pas3InyHbIX 3aJa4 W3 MAaT€MaTUKH, CMEKHBIX
IPEIMETOB, U3 PEaTbHOU NPAKTHKU.

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH
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YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHuE, TpaBuiia
peoOpa3zoBaHUs
YpaBHEHHS,
PaBHOCWJIBHOCTh
YPAaBHEHH.

JluHerHOE ypaBHEHUE
C OJTHOW MEPEMEHHOM,

PemiaTh nuHEHOE YpaBHEHUE C OJHOM MTEPEMEHHOM,
NPUMEHS sl MPABUJIA TIEPEX0/Ia OT UCXOIHOTO YPABHEHUS K
paBHOCWIBHOMY eMy Oosiee nmpocTtoro Buaa. [IpoBepsTs,
ABJISIETCS JT1 KOHKPETHOE YUCIIO KOPHEM YPABHEHHSI.

Ioadupath npuMepbI Map YUCEN, ABISIONINXCS PEIICHUEM
JMHEUHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMU.

pEIIEHNE JTUHENHBIX
ypaBHeHMU. Pemenne
3a/1a4 € IOMOLIBIO
YPaBHEHHU.

JIuHelHOEe ypaBHEHHE C
IBYMs [IEPEMEHHBIMU U
ero rpaduk. Cucrema
JIBYX JINHEUHBIX
YPaBHEHUM C ABYMsI
NIEPEMEHHBIMHU

CTponThb B KOOPAMHATHOU MJIOCKOCTH IpauK JTMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU; MOJIB3YSCh TPAPUKOM,
NPUBOAMTHL IPUMEPbI PELICHNS YPAaBHEHUS.

Haxoauts pemieHue CUCTEMBI JBYX JINHEMHBIX YPABHEHUM C

ABYM: IICPCMCHHBIMMU.

CocraBisiTh U pemiaTh YpaBHEHHUE WM CUCTEMY
YpaBHEHUH MO YCJIOBHIO 33]1a4i, HHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4H ITOTYYEHHBIN
pe3yabpTar
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Koopaunats! u rpaduxu.
OyHKIUU

24

Koopnannara Touku Ha
npsamMou. Yucioselie
MIPOMEXYTKHU.
Paccrosnue mexny
JIBYMsS TOYKAMU
KOOPAMHATHOU
IIPSIMOM.
[IpsimoyrosnpHas
cUCTeMa KOOpJIMHAT Ha
nockoctu. [Ipumepsl
rpaduKOB, 3aJJaHHBIX
dbopmynamu. UrteHue
rpaguKoB

M300paxaTh HA KOOPAMHATHOW MPAMONTOUKH,
COOTBETCTBYIOIINE 3aJaHHBIM KOOPIUHATAM, JIy4YH, OTPE3KH,
MHTEPBAJIbL; 3aMChIBATh UX HA aJIFeOpanvyecKoM SI3bIKE.
OTMeuyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 110
3aJJaHHBIM KOOpJMHATaM; CTPOUTH T'pauKN HECIOKHBIX
3aBHCUMOCTEH, 3alaHHbIX (POpPMYJIaMU, B TOM YHCJIIE C
MOMOILBIO IU(PPOBBIX JJaboparopuil. [IpuMeHATH, H3yYaTh
NpeumMylLecTBa,

HHTEePHPEeTHPOBATH rpayeCcKuil crocoO MpeACTaBICHUS U
aHaJln3a pa3HO00pa3HOM KU3HEHHON MH(POpMaLUK.
OcBauBatb NOHATHE (PYHKIIMHU, OBJIA/IEBATH
(GyHKIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBartp juHElHY0 QyHKIU0 Y = kKX + b, onucbiBaTh
€€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUU

peaTbHBIX
3aBUCUMOCTEM.
[TonsiTue pyHKUIMU.
I'padux byskImH.
CaoiicTBa (pyHKITUH.
Jluneitnas GyHKIMS.
[TocTpoenue rpaduka
JTUHEWHON (PYHKITUH.
I'padux bysxmm
y=|x|

ko3 durreHToB K u b.

Ctponth rpaduku nuHeHON GyHKINHA, QYHKIHH Y =| X |.
Hcnoab3oBaTh HM(ppoBbIe pecypchbl il TOCTPOSHUS
rpadukoB GYyHKIUN U u3ydeHus ux cBoucTs. [lpuBoauTh
MPUMepPbI JINHENHBIX 3aBUCUMOCTEN B PEATIbHBIX
MpoIIeccax u SIBICHUSIX
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[ToBTOpEHME 1 0000IICHNE

IloBTOpEHHE
OCHOBHBIX IMOHSITUMN U
METOJOB Kypca 7
Kiacca, 00001eHne
3HAHUM

Bbioupars, NPUMEHATH OLICHMBATH CIoco0bI
CpPaBHEHUS  YHWCEJ, BBIYUCICHHUH, MpeoOpa3oBaHUI
BBIPAXEHNW, PELICHUS] YPAaBHCHUM.

OcyumecTBiasATh CaMOKOHTPO.Ib BBIIIOJIHAEMBIX
JEUCTBUA M CaMOIIPOBEPKY pe3yjbTaTa BBIYMCIICHHH,
npeoOpa3oBaHui, TOCTPOCHUH.

PemaTe 3agaum U3 peayIbHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMSA I pEelIeHUs 3a]1a4 U3 APYTHUX

MPEIMETOB.

Pematp TeKCTOBBLIE 3alavdu, CpaBHMBATDb, Bblﬁl/lpaTb

CIoCcoObI pPCUICHUA 3aJa491

OBILEE KOJIMYECTBO 102
YACOB I10
[TPOTPAMME
8 KJIACC
HammeroBanme pasaena  KoHaecTso OCHOBHOE OcHOBHBIE BUIBI JEATEIHHOCTH 00YYAIOIIUXCS
(Tembl) Kypca JacoB coJiepKaHHe
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Yuciia ¥ BBIYMCIIEHUS.

KBaapatHbie KopHU

15

KBangpaTHbIiil KOpeHb
u3 yucna. [loustue 006
UPPALMOHATIEHOM
yucne. [lecsaTuunbie
pUOIKEHUS
UPpaLMOHATBHBIX
YHUCel.
JleficTBUTENBHBIC
yucia. CpaBHEHHE
JNEUCTBUTEIBHBIX
YHUCel.

YpaBHeHue BUAA X
=a.

CaoiicTBa
apu(pMEeTHIECKUX
KBaJIPaTHBIX KOPHEH.
[IpeobpazoBanue
YUCIIOBBIX
BBIPAKCHUH,
coJiepaKaImx
KBaJIpaTHbIC KOPHU

DopMyJTHPOBATH ONpeieSIeHHe KBaJIPaTHOTO KOPHS U3
yucia, apuhMeTHYECKOro KBaApaTHOTO KOPHSI.

IIpumMeHsITH ONEepaIO U3BJICUYCHHS KBAIPATHOTO KOPHS

U3 YKCIIa, HCTOJIB3YS ITPU HEOOXOUMMOCTH

KAJbKYJATOP. OlleHNBATh KBaJAPATHBIE KOPHH LIEJIBIMU
YUCJIAMH U IECATUYHBIMH JIPOOSIMH.

CpaBHUBATH M YHOPSA0YMBATH PALIMOHAIBHBIE U
VPpalMOHAIBHBIC YMCIIA, 3aIIUCAHHBIE C IIOMOILBIO
KBaJIPaTHBIX KOPHEH.

HccaenoBarh ypaBHEHNE X* = &, HAXOIUTh TOUHbIC U
npubIMKEeHHbIe KOpHU TTpHu &> 0.

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS

YU CJIOBBIE SKCIIEPUMEHTBI C UCITOJIBb30BAHUEM KaJIbKYJISITOPA
(KoMmbIOTEpPA).

Jloka3pIBaTh CBOMCTBA  apuU(PMETUUYECKUX  KBaJIPATHBIX
KOpHEH; MPUMEHSTh UX JUIsl TPeoOpa3oBaHus BEIPAKEHUH.
BopInosIHATH Npeodpa3oBaHUsl BBIPAKECHUM, COJIEPKALIUX
KBaJIpaTHbIE KOPHHU.

BoipakaTh nepeMeHHbIE U3 TEOMETPUICCKUX B (PU3UUECKUX
dbopmy.

BouruncasaTh 3HAYEHUA BBIPAXKECHUHN, COAEPKALINX
KBaJ[paTHbIC KOPHH, UCTIOJIb3Ys TTPU HEOOXOIUMOCTHU
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KAJIBKYJISTOP.

Hcnonb3oBarh B XO0I€ pPEUICHUS 3a4a4 DJIEMEHTapHbIE
IPEJCTaBICHUS, CBA3aHHbBIE C IPUOJIMKEHHBIMU 3HAYEHUSIMU
BEJINYNH.

3HAKOMUTBLCSH € I/ICTOpI/Ieﬁ Pa3BUTHUA MAaTCMATHKH

Yuciia ¥ BBIYUCIICHUS.
CrerneHs ¢ 1EIBIM
[OKa3aTejIeM

Crernens ¢ 1esbM
MOKa3aTeJIeM.
CrangapTHas 3anuch
qyucia.

Pa3mMepbr 00beKTOB
OKpY>KaroIlero Mupa
(OT BJIEMEHTAPHBIX
YacTHII JI0
KOCMHYECKUX
00BEKTOB),
JUTUTEIIEHOCTh
MPOLIECCOB B
OKpY’KaroIleM MUpE.
CBoiicTBa CTENEHU C
I[EJIBIM TTOKa3aTeaeM

DopMyJTHPOBATH ONIPeieJIeHHe CTENICHU C LEJIbIM
MIOKA3aTEIIEM.

IpeacraBiasAThb 3anMch OOJIBIIMX U MAJIBIX YHCEI B
CTaHJapTHOM BHJIE.

CpaBHUBATB YUCJIA U BEJINYMHBI, 3aIIMCAHHBIE C
UCIoabp30BaHueM crenenu 10.

Hcnmoab30BaTh 3anMCh YMCEI B CTAHAAPTHOM BUJIE
JUISL BBIPAKCHUS pa3smMepoB O0OBEKTOB,
JUTUTEIBHOCTH IIPOLIECCOB B OKPYXKAIOILIEM MUDE.
DopMyJTHPOBATH, 3AIIUCHIBATH B CHMBOJIHYECKOM
(opme 1 HILTIOCTPUPOBATH IPUMEPAMHU CBOKCTBA
CTEIICHHU C LIEJIBIM II0KA3aTeIEM.

IIpuMeHATH CBOWCTBA CTENEHU JIJISl IPeOOpa3oBaHuUs
BBIPAKEHUM, COAEPIKAIINX CTETICHU C IEJIbIM
MoKazareyieM. BBINOJHATH AeCTBUS C YUCIIAMHU,
3alMCaHHBIMU B CTAaHIAPTHOM BHU/IE (YMHOXXEHUE,
JieJICHKE, BO3BEACHUE B CTEIICHD)
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Anredpanieckue KBanmpaTHbrit Pacno3HaBaTh KBaJIpaTHBIN TPEXUIEH,
BbIpaxkeHus. KBanpaTHbli TPEXUJICH. YCTaHAaBJIMBATh BO3MOKHOCTh €0 Pa3JIOKEHUS Ha
TpexuieH Paznoxenue MHOXKHTEJIH.
KBAPATHOTO PackiaapiBaTh HA MHOKMTEIH KBAJIPATHBIA TPEXUJICH
TpexuicHa Ha C HEOTPUIATEIbHBIM JUCKPUMUHAHTOM
MHOXHUTEIN
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AnreOpandeckue
BBIPKCHUSI.
AnreOpanyeckas Jpo0b

15

Anrebpanyeckas
TPOOb.

Jomyctumsie
3HAYCHUS
MIePEMEHHBIX,
BXOJISIINX B
anreOpandecKue
BBIPKCHHS.
OCHOBHOE CBOMCTBO
anreOpanyeckoit
TpoOH.
CoxkpaiiieHue
npo0eii. Cnoxxenue,
BBIYMTAHUE,
YMHOKEHUE U
JIeTICHHE
anredpandecKux
TpOOeii.
[IpeobpazoBanue
BBIPAXKCHUMH,
coJiep KaIImx
anreOpandecKue
Ipodu

3anuchIBaTh anreOpanuecKyue BbIPAXKEHUS.

Haxoauthb 06macth onpeaeneHus pauuoHaIbHOTO
BBIPAKEHHSL.

BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHUE IpoOH, B TOM UHUCJIE C TOMOUIbIO KaJIbKYJIATOPA.
DopMyIMPOBaTH OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU 1 MPUMEHSITh €ro AJid IpeoOpa3oBaHusl IPOOEH.
BoInoJHATH JeiicTBUSA C alre0panyecKuMu JpoOsiMu.
IIpuMeHATH Npeo0pa30BaHUsA BIPAKCHUN IS PELLICHUS
3a/ay.

Broipa:kath nepemennble u3 Gopmyn (PU3NUECKUX,
TCOMETPUUYECKHX, OTMMCHIBAIOIINX OBITOBBIC CUTYAIIHH )
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ypaBHeHI/ISI N HCpAaBCHCTBA.

KBazpaTHbie ypaBHEHUS

15

KBagpaTHoe
ypaBHeHue. Henomnoe

KBaJ[paTHOE ypaBHEHUE.

dopmyiia KOpHEN
KBaJIpPATHOTO
ypaBHeHusd. Teopema
Buera.

Pemenne ypaBHeHuUN,
CBOJISIIIUXCA K
KBAJIPATHBIM.
[Ipocreimmue
JTpOOHOpaIMOHATLHbIE
YpaBHEHHUS.

Pemenne TekcTOBBIX
3a4a4 C IOMOIIBIO
KBaJpaTHBIX
ypaBHEHUI

Pacno3naBaTh KBajpaTHbIC YpaBHEHUS.
3anuceiBaTh (POPMYJTy KOpHEN KBAJAPATHOTO YPAaBHEHMUS;

peliaTh KBaJpaTHble YPABHEHUS — IIOJHBIE U HETIOJIHbIE.
IIpoBoauTh NMpocTeHine UCCIACAOBAHUA KBAIPATHBIX
YPaBHECHUM.

Pemiats ypaBHeHUs, CBOAIIMECS K KBAJIPATHBIM, C
MTOMOIIIBIO MMPeoOpa30BaHUM U 3aMEHOM TIEPEMEHHOM.
Habaroaath 1 aHAJIU3UPOBATH CBSI3b MEXKIY

KOPHSIMU U KO3 (PpHUIIIEHTaMU KBaIpaTHOTO

YpaBHEHUS.

dopmyaupoBaTh TeopeMy Buera, a Takxke oOpaTHYIO
TEOpEMY, IPUMEHSTh 3TU TEOPEMBI JJISI PELIEHUS 3a/1a4.
PemiaTh TeKCTOBBIE 3a1aUM AITEOPANIECKUM CIIOCOOOM:
MEePEXOAUTh OT CIOBECHOU (POPMYIUPOBKU YCIOBUS 337241 K
anreOpanyecKor MoJIeNIu MMyTEeM COCTABJICHUSI YPABHEHHUS;
pelIaTh COCTABJICHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH
pe3yJIbTaT.

3HAKOMUTBCS € UCTOPUEH Pa3BUTHUS aNTreOphl
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YpaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHEHHI

13

JInHerHOe ypaBHEHHE C
JNBYMs IEPEMEHHBIMU,
ero rpaduk, IpUMepsbI
pelIeHns YpaBHEHUH B
LEJIbIX YUCTIaX.
Pemenune cucrem nByx
JIMHENHBIX YPAaBHECHUH
C IBYMsI

Pacno3HaBaTh JIMHENHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMU.

Crpouts rpapuku JIMHENHBIX YPaBHEHUH, B TOM UHCIIE
HCIO0JIb3YS HM(POBBIE PeCypCHl.

PazimuaTh napajienbHble U IEPECEKArOIIUECS MIPSMBIE T10
WX YPaBHEHUSM.

Pemiath cuctemsbl IByX JTMHEHWHBIX YPABHEHUN C
JIBYMsI [IEPEMEHHBIMHU ITOJCTAHOBKOMN U CIIOKEHUEM.
Pemats npocreimme CUCTEMBI, B KOTOPBIX OJTHO
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[IEPEMEHHBIMU.
[Ipumeps! pemenus
CUCTEM
HEJIMHEMHBIX
YPaBHEHHI C IBYyMs
IIEPEMEHHBIMU.
I'paduueckas
UHTEpIIpEeTaLUs
YPaBHEHUS C ABYMS
NIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YpPaBHEHUH C IByMS
IIEPEMEHHBIMU.
Pemenune TekcTOBBIX
3a7a4 C MTOMOILBIO
CHUCTEM YPaBHEHUM

U3 YPAaBHEHUU HE SIBJISIETCS TUHEHHBIM.
IIpuBoauTh rpaguUECcKyI0 MHTEPIPETANUIO PELICHUS

ypaBHEHUS C ABYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUH C
JBYMSI TIEPEMEHHBIMHU.

Pemath TekcTOBBIE 3a1a9H aﬂre6paH‘{eCKI/IM CITOCOOOM
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YpaBHEHUS 1 HEPABEHCTBA.
Hepasenctra

12

YHucnoseie
HEPABEHCTBA U UX
CBOICTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJIHOU
IIEPEMEHHOU U UX
peuienune. Cucremsl

@®opMyJIHPOBATHL  CBOMCTBA  YKCIOBBIX  HEPABEHCTB,
WUIIOCTPUPOBAaTh ~ MX  HAa  KOOPAMHATHOM  MPSIMOW,
A0KAa3bIBATH AJITCOPanyecKH.

IIpyMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
Pemarsp JIMHEHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM,
U300pakaTh pelICeHHEe HEPABEHCTBA HAa YHMCIIOBOM MPSMOM.
PemaTp cucteMbl TMHENHBIX HEPABEHCTB, N300paKaTh
pELIEHUE CUCTEMBI HEPABEHCTB Ha YMCIIOBOU IPAMOMU

JIMHENHBIX HEPABEHCTB
C OJTHOU IEPEMEHHOMN
U UX pEILICHHUE.
N3o0paxenue
peLIEHUs JINHEMHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHCIIOBOU
npsMOH
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OyHKIMH.

OCHOBHBIE TTOHATHUSA

[Tonstue pynkunu.
Oo6nactb
onpeeaeHus u
MHO>KECTBO 3HAUYCHUU
bynkuuu. CriocoObt
3a1aHus QYHKITUH.
I'padux byHkImH.
CaoiicTBa GyHKIINH,
uX 0TOOpaxeHue

Ha rpaduke

Hcnoan3oBath GyHKIHOHATHHYIO TEPMHHOJIOTHIO U
CHUMBOJIUKY.

BoruuciasaTs 3HaYeHust QyHKIMHN, 3a1aHHBIX (GOpMyIaMu
(Tpu HEOOXOAMMOCTH HCIIONH30BATh KAIBKYJIISTOD);
COCTABJISITH TA0JIUIBI 3HAYEHUI (QYHKIIUU.

Crpouts mo ToukamM rpaduxkm QyHKIMIA.
OnuchiBaTh CBOMCTBA (PYHKIIUM HA OCHOBE

ee rpaduuecKoro npeacTaBICHUS.

Hcnonb3oBaTh QYHKIIMOHATBLHYIO TEPMHUHOJIOTHIO U
CHMBOJIUKY.

HccaenoBath npuMepsl rpaduKoB, OTPAXKAIOUIIUX peabHbIC
MIPOIIECCHI U SIBJICHUSI.

IIpuBOAUTH NPUMeEPHI MPOLIECCOB U SIBJICHUN C 3aJaHHBIMU
CBOWCTBaMHU.

Hcnoab3oBaTh KOMNBHTEPHbIE MPOTrPaMMBbI
Ui TIOCTpoeHus rpadukoB  QyHKOUN U
W3y4YCHUS UX CBOMCTB
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OyHKIMH.

Uucnosbie GyHKIUU

YreHue u nocTpoeHue
rpadukoB QyHKIHHA.
[Tpumeps! rpaduxos
byHKITHIA,
OTpaKArOIINUX
peaJIbHbIE MPOLIECCHI.
OyHKIWH,
ONMCHIBAIOLINE
IpsIMYIO U O0paTHYIO
IPONOPLUOHAIIbHBIE
3aBHUCHUMOCTH, UX
rpauKy.

I'padux pyHkMmM y
=X,

OyHKIUH Y =

2y =x

y=Vx v =|x|
rpadguieckoe
peleHrne ypaBHEHUN
u CUCTEM
YPaBHEHUM

Haxoauth ¢ noMoubio rpadpuka QyHKIIMHA 3HAYECHHUE OHOM
M3 pacCcMaTpuBaeMbIX BEJIMYMH MO 3HAYCHHUIO Apyrou. B
HECJIOKHBIX CIIy4asX BbIPaxKaTh (POPMYJI0H 3aBHCHUMOCTH
MEXK1Yy BEJIMYMHAMM.

OnucpIBaTh XapakTep U3MEHEHUS OJTHOM BEJIMYMHBI B
3aBUCHUMOCTH OT U3MEHEHUS IPYTOU.

Pacno3HaBaTh BUAbI U3y4aeMbIX (DYHKIIHIA.

I[oka3biBaTh CXeMaTHYeCKHU IIOJIO’KEHUE Ha
KOOPAMHATHOH IIOCKOCTH rpaduKkoB GyHKIMIA Bua: Y = X,
y=x3,y=vx, y =|x|.
HUcnoab3oBarh ¢dyHkuuoHaabHO-rpaduyeckune
NpPeACTABJCHUS  JUII  DPEUIEHUS W HCCIECIOBAHMS
YPaBHEHUW U CUCTEM YPABHECHUMU.

IIpuMensitb  HU@pPOBBIE pecypcbl Ui MOCTPOECHUS

rpaguKoB QyHKIHIA
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[ToBTOpEHME 1 0000IICHNE

IloBTOpEHHE
OCHOBHBIX MOHATHUI
U METOJIOB KYpPCOB
7 m 8 KJIaccos,
000011EeHNE
3HAHUU

Bb10upaTh, NPUMEHSATH, OLCHUBATH CIIOCO0BI CPABHEHUS
qrcell, BRIYUCICHUHN, TpeoOpa30BaHUil BRIPAKEHUHN, PEIICHUS
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBIIOJHIEMBIX JEHCTBUU U
CaMOIIPOBEPKY pe3yiIbTaTa BEIYMCICHUH, TPe00pa30BaHuH,

IIOCTPOCHUM.

Pemiates 3ajauM U3 peajbHON KM3HHM, NPUMEHATH
MAaTEMATUYECKUE 3HAHUS Ui PEUICHHUS 3aJad U3
IPYTUX IPEAMETOB.

Pemath TeKCTOBBIC 3a1a4M, CDABHUBATh, BLIOUPATH
CIoCO0OBI PEIICHNA 3a/1a4n

OBIIEE KOJIMYECTBO
YACOB 10
[TPOI'PAMME

102
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9 KVIACC

OcHOBHBIC BUAbBI ACATCIbHOCTHU 06yqa101111/1xc;1

HaumeHnoBanwue pa3aena  |KomudecTBo OcHoBHOE
(Temsl) Kypca 4acoB coJiep)KaHue
Uwrcna 1 BEIYACTICHUS. 9 Pa3BuBaTh npeacTaBjieHHs O YMCIaX: OT MHOXKECTBA

JIeCTBUTEBHBIC YHCIIA

PamuonansHele ymMca,
HMppalroHaIbHbIC

YHclla, KOHEYHBIE H
OECKOHEUHBIC
NECATUYHBIE  JpOOH.
MHOX€eCTBO
JIEUCTBUTEIBHBIX
YHCelI,
JIEUCTBUTEIILHBIC
Yypcia KaK
OeCKOHEUHBIC
NECATUYHBIE  JIpOoOwu.
Bzaumno
OJHO3HAYHOE
COOTBETCTBHE MEXKIY
MHOKECTBOM
NEUCTBUTEIBHBIX

yhceJl U MHOXXECTBOM
TOYEK KOOPJAUHATHOM

npsimoii.  CpaBHeHUe
NEUCTBUTEIBHBIX
YHCell,

HATYPaJIbHBIX YHCEJN 10 MHOKECTBA AEHCTBUTEIBHBIX
yucen. O3HaKOMHUTBCS C BO3MOXXHOCTBIO MPEICTABICHUS
JEUCTBUTEILHOTO YKCIIa KaK OECKOHEUHOMN JAECATUIHON
JpoOH, IPUMEHSITh JIECSITUYHbIE TPUOTMKEHUS
palMOHAIIBHBIX U UPPALIMOHAIBHBIX yncel. M300paxarh
JIEVCTBUTEIBHBIC YHCIIA TOUKAMHU KOOPAUHATHOU IIPSMOMN.
3anuceiBaTh, CPABHUBATH U YIIOPSAI0YUBATH
JIEUCTBUTEIbHBIE YHCIIA.

BbInoIHATH, COYETast YCTHBIE U TUCbMEHHBIE ITPUEMBI,
apudmMeTuvecKue 1eMCTBUS C PALIMOHAIBHBIMU
YUCIIaMU; HAXOAMTH 3HAUYECHUS CTEIICHEN C LEJIBIMU
MOKa3aTeIsIMU U KOPHEH; BBIYMCJIATH 3HAUCHUS
YUCIIOBBIX BbIpakeHUU. [1oJIydyuTh npeacTaBieHue o
3HAYUMOCTH

JICCTBUTEIBHBIX YUCEI B MPAKTUYECKOUN NEATEIBbHOCTH
YEJI0BEKa.

AHAJIU3MPOBATh M [1eJaThb BBIBOAbI O TOYHOCTHU
JNEUCTBUTEIIBHOIO  4YMCJIa

IpUOIMIKEHUS npu

pEIIEHNH 3a/a4.
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apupMETHICCKIE

OKpyIJasaTh JEUCTBUTEIIBHBIE YUCIIA, BHINIOJIHATH
NPUKUIKY pe3yJIbTaTa BBIYUCICHUN, OLEHKY 3HAUEHUN

JEUCTBHUS C
JNEUCTBUTEITLHBIMU
YHCIIAMU.
[IpubnmxxeHHoe
3HAYEHUE
BEJINYMHBI, TOYHOCTh
MPUOTMKEHUS.
OkpyriieHue yuce.
[Iprkuaka u oueHka
pe3yJbTaTOB
BBIUMCJICHU U

YN CJIOBBIX BLIpa)KCHI/II‘/’I.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKU

74




YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JIunenHoe
ypaBHeHue. Pemenue
YPaBHCHUHU,
CBOJISIIIIUXCA K
JIMHEVHBIM.
KBagpaTHoe
ypaBHeHue. Pemienue
YPaBHEHH,
CBOJISIIIUXCSA K
KBaJIPATHBIM.
bukBagpatHbie
YPaBHEHHS.
[Ipumeps! pemenus
YPaBHEHUN TPETHEU U
YETBEPTOM CTEIICHEN

OcBauBaThb, 3alIOMHHATD " NPUMEHSITh
rpaguyecKkue MeTOAbl TP PEIICHUU ypaBHEHHH,
HEPABEHCTB U UX CHUCTEM.
Pacno3naBatrh 1enble U JAPOOHBIE  ypaBHEHWS.
Pemars JuMHeliHble W KBaJpaTHble yPABHEHMHS,
ypaBHEHHUs, CBOJSIIMECS K HHUM, IPOCTEUIIHNE
JIpoOHOpallMOHAJIbHBIC YPaBHEHHS.

IIpensaratb BO3MOXHBIE CTIOCOOBI PEIICHUS] TEKCTOBBIX
3a7a4, 00Cy:KIaTh UX U pelmaTh TEKCTOBBIC 3a/]a4n
pPa3HBIMH CIIOCOOAMM.

3HAKOMUTBHCS ¢ UCTOPHEH PA3BUTUS MAaTEMATUKH

pa3JoKEeHUEM Ha
MHOKHUTEH.
Pemenue
JTpoOHOpaIMOHAI
BbHBIX YPAaBHEHHUM.
Pemenune

METOI0M

TEKCTOBBIX
3a/1a4y anredpandecKum
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YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHU

14

VYpaBHeHue ¢ AByms
MIEPEMEHHBIMU M €T0
rpaduxk. Cucrema
JIBYX JIMHEWHBIX
YPaBHEHHUN C JBYMS
IIEPEMEHHBIMU U €€
pemrenne.  Pemienue
CHUCTEM JIBYX
YPaBHEHUM, OJHO U3
KOTOPBIX JIMHEMHOE, a
JIpyroe  —  BTOpOH
CTETICHMU.
['padpuueckas
UHTEpIIpETalns
CUCTEMBI YPaBHEHUH C
JIBYMsI TIEPEMEHHBIMH.
Pemenne TekCTOBBIX

OcBauBaTh U MPUMEHATH [IPUEMBI PELICHUSI CUCTEMBI
JIBYX JTUHEHUHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIByX YpaBHEHUM, B KOTOPHIX OJJHO YpaBHEHUE

HE SIBJISICTCS JIMHEHHBIM.

Hcnonb3oBaTh QyHKIMOHAIBHO-TpapUIECKIe
NPEICTaBICHUS JUIsl pellleHUsl U MCCJIeI0BAHUsl YPaBHEHUN
U CHCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pellIaTh UX
anre0OpandeckuM crocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOopMYIIUPOBKYU YCIIOBUS 33/1aud K alreOpanyecko Mojienu
IIyTE€M COCTaBIICHUSI CHCTEMbI YPaBHEHHI; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUI; MHHTEPNPEeTHPOBATH
pe3yJbTarT.

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH

3a/1a4y anredpandecKum
crocooom
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YpaBHEHUS U HEPABEHCTBA.

16

YuciioBwie

III/ITaTb, 3aluCbiBaTbh, IOHUMATb, HHTECPIIPETHPOBATH

Hepasencrtsa HCPaBCHCTBA U UX HEPaBCHCTBA,; UCIIOJIb30BAaTh CUMBOJIMKY U TCPMUHOJIOTHIO.
CBOHCTBA. JIMHEHHBIC BoinosiHTH TpeoOpa3oBaHus HEPABEHCTB, MCIOJIb30BATh
HEpaBCHCTBA € 1715 TIpeoOpa30BaHus CBOWCTBA YHUCIIOBBIX HEPABEHCTB.
OJHOM IEPEMEHHOU .
a p Pacno3naBaTh JIMHEIHBIE U KBaJpaTHbIC HEPABEHCTRA.
U UX PEIICHHUE. . .
. Pemarts nuHeliHbIe HEPABEHCTBA, CUCTEMBI JIMHEHHBIX
CucTteMbl TMHENHBIX
. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
HEPABEHCTB C OJHOM
MepeMEHHO H 1X KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
pellieHHE. MOJTyYEHHBIC PEIICHUS.
KBaparHble N300pakaTh pelieHuEe HEPABEHCTBA U CUCTEMbI HEPABEHCTB
HEPABEHCTBA U UX HAa YHCJIIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
pelicHue. CHUMBOJIOB.
'paduueckas Pemartn kBajgpaTHbIC HEPABEHCTBA, UCIIOIB3YS
UHTEpIpeTalus rpaduyecKkue mpeacTaBICHUS.
HEPABCHCTB 1 OcBauBaTh U NIPMMEHATH HEPABEHCTBA NPU PEILICHUU
CHCTEM HCPABCHCTB C pa3IMYHBIX 33724, B TOM YHCIIE IPAKTHKOOPHEHTUPOBAHHBIX
TBYMSI
epEMEHHBIMU
OyHKIMA 16 Pacno3naBarthb BUbI U3y4aeMbIX HKIIH;
YHKIL KBagpatnunas A ¥ bynxunit;
WLITICTPUPOBATH CXeMATHYECKH,  OOBSICHATH
byHkuus, ee rpagpuk u .
. paclojoKeHUE  Ha  KOOPAMHATHOM  IJIOCKOCTH
cBorictBa. Ilapaboia,
rpadukoB K
KOOPJIMHATHI BEPIIIUHBI . 2
pa p ¢byukuuii Buga: y = kx,y =kx+b,y= _ y=X,

napabosbl, OCh

X

7




CUMMETPUHU TapaboJIbl.

['paduku QyHKINA:

y=kx,y=
kx + b,

— 43 — — o
y= X,y = Vx, y = | x| B 3aBUCIMOCTH OT 3HaYCHHI
K03()(OUIMEHTOB; OMUCHIBATH UX CBOIMCTBA.

Pacno3naBarh  KBaJpaTuuHyr0  (QYHKIUIO  TIO
dbopmyne. IlpuBoauTh mNPUMEPBI KBAJPATHUYHBIX
3aBUCUMOCTEl M3  peajbHON  JKU3HHM, (PU3UKH,

reoMeTpud. BeIsIBAATE M 00001IaTH OCOOEHHOCTH
rpaduKa KBagpaTHIHON (GyHKIHHK Y = ax’ + bx + C.
Crpoutrs m

H300pakaTh CXeMATHYECKH

rpaduku

KBaIpaTUYHBIX (DYHKIMH, 3a7aHHBIX (popmyiaMu Buaa Yy =

a, y=ax’+qg,y=a(x+p)’ y=ax+bx+c.
AHAJIM3UPOBATHL M NPUMEHSITh CBOMCTBA U3yYEHHBIX
(GYHKIME 108 HMX [OCTPOEHHUS, B TOM YHCIE C
MOMOIIIBIO IIM(PPOBBIX PECYPCOB
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Yuc1oBbIE
MOCJIEI0OBATEIHLHOCTH

15

[HoasTHE YNCIIOBOU

IHOCJICA0BATCIILHOCTH.

3ananue
MOCJIEIOBATEIbHOCTH
PEKYPPEHTHOMU
bopmynoii u
dbopmyoii N-ro
YJIeHa.
Apudmernueckas u
reoMeTpuyecKas
IIPOTPECCHH.
@opmyibl N-To YjieHa
apupmMeTHIeCKOn

OcBauBaTh U NPUMEHATH UHJEKCHbIE 0003HAYEHNUS,
CTPOUTH peveBble BICKA3BIBAHUSA C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBA3aHHOM C MOHATUEM
[OCJIEI0BATEIbHOCTH.

AHaau3upoBaTh GopMyiy N-To dieHa
NOCJIEIOBATEIBHOCTH WU PEKYPPEHTHYIO (GOPMYITY H
BBIYHMCJIATH YICHBI IOCIEI0BATEIbHOCTEH, 3aJaHHBIX
TUMH QOpMyIaMH.

YcranaBaMBaTh 3aKOHOMEPHOCTDH B IOCTPOEHUU
NOCJIEIOBATEIBHOCTH, €CJIU BBIMMCAHBI IEPBBIE HECKOJIBKO
€€ YICHOB.

Pacno3naBaTh apuMeTHUECKYIO U T€OMETPUUECKYIO
IPOrPECCHU MPHU PA3HBIX CIIOCOO0AX 3aJaHUs.
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Y TEOMETPUYECKOU
MPOTPECCUM, CYMMBI
MIEPBBIX N YJIEHOB.
N3obOpaxenue
YJICHOB
apuMETHIECKON U
r€OMETPUIECKON
MPOrpeECCU TOUKAMU
Ha KOOPJAUHATHOU
IIJIOCKOCTH.
JIuHeHbIN 1
YKCIOHEHIINAJIbHBIN
pOCT.

CI10XHBbIE TPOLIEHTHI

Pemarsb 3a7a4u ¢ UCoap30BaHUEM (OPMYI N-TO WieHa
apu(MeTnyecKoi U TeOMETPUUECKOM MPOTrpecCcruii, CyMMBbI
MIEPBBIX N YJIEHOB.

MN300paxkaTh WieHBI TOCIEA0OBATEILHOCTH TOUKAMH HA
KOOPJUHATHOM TIOCKOCTH.

PaccmaTrpuBath npuMepsbl NPOLECCOB U SIBJICHUH U3
peanbHON KU3HU, HIUTFOCTPUPYIOLME U3MEHEHUE B
apu(pmMeTHyecKoil mporpeccuu, B TeOMETPUIECKOM
nporpeccuu; n300paxkatb COOTBETCTBYIOIINE
3aBUCUMOCTH rpauyeCKHU.

PewmaTh 3apaum, CBSI3aHHbBIE C YHCIOBBIMU
IIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3aJa4U U3 PEaIbHOU
’KM3HU C UCIIOJIb30BAaHUEM LU(POBBIX TEXHOJIOT U
(2MEeKTPOHHBIX TAaONHIIL, TpahUUECKOT0 KaIbKyJIATOpa H T.I1.).
PemaTe 3a1a4n Ha CIOKHBIE IPOLEHTHI, B TOM YHCIIE
3aJ]auM U3 peaybHOM MPAKTUKH (C UCTIOJIb30BAHUEM
KQJIbKYJISITOPA).

3HAKOMUTBHCS ¢ MCTOPHEH PA3BUTUS MAaTEMATUKH
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[ToBTOpEeHue, 06001IEHE,

CUCTEMATHU3AIUS 3HAHUU

18

Yucnau
BBIYMCIICHHSI
(3anmuch, CpaBHEHHUE,
JICUCTBUS C
JICUCTBUTEIHHBIMHA
YHCJIaMH, YUCJI0Bas
npsAMas; IPOLIEHTHI,
OTHOIIICHMUS,
MIPOIOPIINY;

OnepupoBath NOHATUAMM: MHOKECTBO, IOJIMHOXECTBO,
orepalyy HaJl MHOKECTBaMU; HCIOJIb30BaTh Ipaduueckoe
MPECTABICHUE MHOXKECTB JJIsl OMUCAHUS PEabHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX
y4€OHBIX MPEIMETOB.

AKTyaJIM3UPOBATHL TEPMHHOJIOTHI0 W OCHOBHbIE
NEeHCTBUSI, CBSI3aHHbIE € YHCJIAMH: HATypaJIbHOE
YUCJIO, MPOCTOE M COCTaBHOE YHCIA, JIEITUMOCTh
HATypaJbHBIX
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OKpYTJICHHE,

YUCCJI, IIPU3HAKU JCIIMMOCTH, IICJI0C YU CII0, MOOYJIb YHCJIA,

NpUOJIHIKEHHE, OOBIKHOBEHHASI M JIECATUYHAs POOH, CTAHIaPTHBIN BUJ

OLICHKA,  pCLICHNE qrclia, apu(MEeTHIECKUIl KBaJpaTHBIM KOPEHb.

TCKCTOBBIX  3adad BbInoJHATH AelicTBHS, CPABHUBATH M YIOPSIA0YMBATH

apHQMETHIECKUM Yy CJa, IPEACTaBIATh YMCIa HA KOOPAUHATHOM NIPSIMOH,

cnoco6om) OKPYTJISATh YKCJIA; BHIMOJHATH NPUKUIAKY U OLEHKY
pe3yJIbTaTa BEIYMCIICHUM.
PemiaTh TEeKCTOBBIEC 3aJa4M apUPMETHUYECKUM CIIOCOOOM.
PemiaTe mpakTHYeckHue 3aJadd, COJEP)KALME MPOLIEHTHI,
NOJIM, YaCTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTbh —
BpEMsI — PAcCTOSIHME, I[€HAa — KOJMYECTBO — CTOMMOCTb,
o0beM  pabOTBl — BpeMsl — MPOU3BOJUTEIBHOCTh  TPYJa.
Pa3ouparsp peanbHbIe KU3HECHHBIE CUTYallHH,
¢opmyupoBaTh KX Ha S3bIKE MATEMATHKH, HAXOAWTh
peuieHue, IPUMEHSS MaTeMaTUYECKHIl amnrmapar,
HHTEPIPETHPOBATH PE3YJIbTaT

AJreOpanyeckue OnepupoBaTh NOHSITHAMHE: CTENCHD C LIENLIM [TOKa3aTeNeM,

BBIPKCHNA apu(pMeTHIECKUI KBaJIPaTHBINA KOPEHb, MHOTOYJIEH,

(mpeobpazopanme anrebpanueckast 1poOb, TOKIAECTBO.

anre6panq?01<1/1x BbINOJIHATH OCHOBHBIE 1eHICTBUS: BBITIOJIHATH PACYETHI 110

BRIPACHHH, dbopmynam, mpeoOpa3oBbIBATh 1EbIE, TPOOHOPAIIMOHAIIBHBIC

JLOTLYCTHMBIC BBIPKEHUSI U BBIPAXKEHUS C KOPHSIMH, PEATU30BbIBATh

3HAYCHUS)

Pa3IoKEHNE MHOTOYJIEHA HA MHOKUTEIH, B TOM YHUCIIE C
UCI0JIb30BaHUEM (DOPMYJI pa3HOCTH KBAJIpaTOB U KBaApaTa
CYMMBI U Pa3HOCTH; HAXOUTh
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JOIYCTUMBIE 3HaYEHUS IEPEMEHHBIX IS
JIpOOHOPALIMOHATBHBIX BBIPAKEHUN, KOPHEH.

MopeanpoBarb ¢ MOMOINIbIO (GOPMYIT peasibHbIE MPOIECCHI
U SIBJICHUS

OyHKIMH
(moctpoeHue,
CBOMCTBA M3YUYEHHBIX
ynkumi;
rpaguueckoe peneHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATHAMM: QYHKIIMS, TpaPUK
GyHKUMH, HYJIA (PYHKIIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEKYTKH BO3pACTaHUs,
yObIBaHUs1, HAMOOJIbLIIEE U HAUMEHBIIIEE 3HAUCHUS

byHKINH.
AHaIM3UpPOBaTh, CPAaBHUBATb, O0OCYXKJIATh CBOMCTBA

(GyHKUHA, CTPOUTH UX TpadUKy.

OnepupoBarh NOHATUSAMU: NIPSIMAS
MPOTOPIIMOHAIEHOCTE, OOpaTHas POMOPIIMOHATILHOCTD,
nuHenHas QyHKIMs, KBagpaTuuHas QyHKIus, napadona,
runepoosa. Ucnosib3oBaTh rpaduky i OnpeeeHus
CBONCTB, POLIECCOB M 3aBUCUMOCTEN, ISl PELICHUS 3a/1a4
U3 IpYruX Y4eOHBIX NPEIMETOB U PEAIbHON KU3HU;
MO/IeJINPOBATH C ITOMOIIBIO I'Pa)UKOB peasibHbIE TPOLIECCHI
U sABJIcHUS. Bpipaxars GopmMyaaMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMU

OBILEE KOJIMYECTBO
YACOB 11O I[TPOI'PAMME
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpust Kak OMH W3 OCHOBHBIX Pa3JI€NIOB IIKOJbHOW MAaTE€MAaTHKHA, UMEIOIIUN
CBOEH 11eJIbI0 00€CTIeUnTh M3YYEeHHE CBOMCTB M pa3MepoB (PUIYyp, UX OTHOLICHUU U
B3aMMHOE PACIIOJIOKEHHUE, OMUPACTCS Ha JOTHMYECKYI0, JOKA3aTEIIbHYI JIMHUIO.
[leHHOCTh, W3y4YeHHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
3aKJIIOYAeTCsl B TOM, YTO OOYYaIOIIMICA YYUTCS MPOBOAUTH JOKa3aTeIbHbIC
paccyX IeHus, CTPOUTHh JIOTUYECKHE YMO3AKIIOYEHUS, JIOKa3bIBaTh HCTUHHBIC
YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JOXKHBIM, MPOBOJUTH PACCYKICHUSI «OT
OPOTUBHOIO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB, (GOPMYIHPOBATH OOpaTHBIC
YTBEPKICHUS.

[enpto M3ydeHUS] TEOMETPUU SIBISIETCS UCIIOJIb30BAaHUE €€ KAK MHCTPYMEHTA IMpHU
pellIEHUH KaK MaTeMaTHYECKHX, TaK U MPAKTUYECKUX 3aJlay, BCTPEUAIOIIMXCS B
peanbHOM >ku3HU. OOydaromuicss JOJDKEH HAYUYUTHCS OMNPEACNATh T'€OMETPUUECKYIO
burypy, ONUCHIBaTH CIIOBAMHU YEPTEXK WIM PUCYHOK, HAWTH IUIONMIAJb 3€MEIbHOIO
y4acTKa, pacCuuTaTh HEOOXOAUMYIO JITMHY OMTOBOJIOKOHHOTO Kabelsi win TpeOyeMble
pasMmepbl rapaxka uisi apTomoOwis. [Ipu peimeHnu 3amayd MpakTHUYECKOTO XapakTepa
OOYyYaloIINIIC YUYUTCSI CTPOUTHh MATEMAaTUYECKUE MOJEIU PpEATbHBIX >KU3HEHHBIX
CUTYyallUii, MPOBOAUTH BBIYMCIICHUS U OLICHUBATh MMOJTYYECHHBIN pe3yJIbTar.

BaxkHo momuepkuBaTh CBS3M TEOMETPUM C JPYTMMH Yy4ye€OHBIMU MpeIMETaMH,
MOTUBUPOBATh HCIOJB30BaTh OINPEICICHUS] TEOMETPUUYECKUX (QUTryp ¢ TMOHATHUI,
JIEMOHCTPUPOBATh MPUMEHEHUE TTOJTYYEHHBIX YMEHUHN B (DU3UKE U TEXHHUKE. DTU CBS3U
HamOoJiee ApKO BUIHBI B TeMax «Bektopsl», « TpuroHoMeTpruueckue COOTHOIICHHS,
«Meton koopauHat» u «Teopema ITudaropay.

VYuebnnii kypc «l'eomeTpusi» BKIIOYACT CJIACAYIOMUE OCHOBHBIC DPa3feiibl
conepxanusi:  «l'eomerpuueckne (Gurypel U  UX  CBoHMcTBa», «M3mepenue
FCOMETPUYECKUX BEJIMUUHY», «JleKapTOBBI KOOPAMHATHI Ha IUIOCKOCTH», «BEKTOPHI»,
«/IBmwxenus mnockocTmy, «lIpeobpazoBanus mogo0us».

OO0miee 4YMCIO 4YacOB, PEKOMEHAOBAHHBIX I HW3Y4YeHUs Y4eOHOro Kypca
«I"'eomerpus», — 204 gaca: B 7 xiacce — 68 gacoB (2 yaca B HeJenr0), B 8 kiacce — 68
yacoB (2 Jaca B Hefient0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).
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COJEPKXAHUME OBYUYEHUA

7 KJIACC

Havanpnuele nonstusa reomerpuu. Touka, mpsMasi, OTpe30K, Jyd. Yrona. Buasl
yriaoB. BeprukambHble W CMexHBIE yrubl.  buccektpuca yria.  Jlomanas,
MHOT'OYT'OJIbHUK.

[TapajuienbHOCTD U IEPIEHAUKYIISIPHOCTD MPSMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM cHMMETpuu. [Ipumepsr
CUMMETPUH B OKPYKaIOIEM MUDE.

OCHOBHBIE ITOCTPOEHUS C MMOMOLIBIO LIUPKYJISI U JINHENKH. TpeyronpHuk. Beicora,
MearaHa, OMCCEeKTpUca, X CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUI TpEyTroabHUKH. HepaBeHCTBO TpeyrojibHUKA.
CBoiicTBa M TNPHU3HAKK PABHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa

TPEYTOJILHUKOB.

CBONMCTBA M TNpPU3HAKU NApAUIEIBHBIX NpsMbIX. CymMMa yIJIOB TPEYTOJIbHHUKA.
Bnemnue yrisl TpeyroiabHuKa.

[IpsamoyrosbHbId ~ TpeyroJbHUK.  CBOMCTBO  MeAMaHbl  NPSIMOYTOJBHOTO
TPEYTrOJbHUKA, MPOBEACHHOM K runoreHyse. [Ipu3Haku paBeHCTBa NPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOJIbHBIN TPEYTOJIBHUK C yTioM B 30°.

HepaBencTBa B reoMeTpuu: HEPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOW, TeopeMa O OoJjblleM Yyriie U OOoJbLIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISAp ¥ HAKIIOHHAS.

I'eomeTpuueckoe Mecto Touek. buccekTpuca yria U cepeIuHHbBIA NEPIEHAUKYIISP
K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUYEK.

OKpy»XHOCTb M KpYT, XOpAa U AUAMETP, UX CBOMCTBA. B3anmHOe pacrionokeHue
OKpyXHOCTH U mnpsimou. KacarenpbHas M cekymas K OKPYKHOCTH. OKpPY>KHOCTD,

BIIMCaHHAasA B YI'OJI. Bnucannas u onucaHnHast OKPYKHOCTHU TPCYT'OJIbHUKA.

8 KUIACC

YereipexyronpHuku. Ilapammemorpamm, €ro npu3Haku U CBOMCTBA. YacTHble
Cllydad TMapajjieiorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBajpar), HMX MpHU3HAKU U
cBoicTBa. Tpanenus, paBHOOOKas Tparneiuusi, ee CBOMCTBa U npu3Haku. [IpsismoyronpHas

Tpanenus.
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Meron yaBoenuss menmanbl. LleHTpanbHas cummerpus. Teopema Paneca u
TEOpPEMA O IPOIOPLUUOHAIBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[Tonobue TPEYTOJIBHUKOB, KO3 PHUIeHT noaoOus. [lpuzHaku
no100us TpeyroiabHUKoB. [I[puMeHenne noao0us Mpu peleHur TPaKTUYECKUX 3a/1a4.

CpoiicTBa momaneit reoMmerpuueckux Quryp. Dopmynsl ans  mIOMAAH
TpEyroJibHUKa, TNapajienorpaMmma, pomoda u Tpaneuud. OTHOIIEHHE IUIOHIAeH
no1I0OHBIX (QUTyYp.

Brrunciienne miomaneil TPEeyroJbHUKOB M MHOTOYTOJIBHMKOB Ha KIIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOro yria NPsSMOYTOJIbHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHUE (PYHKIIMU YTIIOB B
30°, 45° u 60°.

BrincanHble W LEHTpaJbHBIE YIUIBI, YTOJl MEXJY KacaTeIbHOW U XOpPJIOW. YTIUIbI
MEXAY XOpJaMHd M CEKYIIMMHU. BIUCAaHHBIE W ONHCAaHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxkenue AByX oOkpyxkHocTel. Kacanme okpyxHocteir. OOmue

KacCaTCJIbHBIC K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrio oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHUS.

Pemenne tpeyronbHUKOB. Teopema KOCMHYCOB M TeopemMa CUHYCOB. PermenHue
NPaKTUYECKUX 3a]a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoous. [logodrie COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 MpOM3BENEHNUN OTPE3KOB XOPJH, TEOPEMBI O NMPOU3BEIECHUHU OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJpaTe KacaTeJIbHOM.

BexkTop, anmHa (MOMyJib) BEKTOpa, COHANPABJICHHBIE BEKTOPHI, IPOTHUBOMOJIOKHO
HalpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaLUU
HaJ BeKTopamu. Pa3nokeHue BEKTOpa Mo IBYM HEKOJUTMHEAPHBIM BEKTOPaM.
Koopnnuatel BekTopa. CKalsipHOE MPOU3BEIEHHUE BEKTOPOB, IPUMEHEHUE IS

HaxXO0XXACHUS JJIWNH U YTJIOB.
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JlekapTOBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHUs INPSAMOW U OKPYKHOCTH B
KOOPAMHATAX, IIEPECEYCHHUE OKPYKHOCTEM M MpAMBIX. MeETOx KOOpIWHAT U €ro
IIPUMEHEHUE.

IIpaBunbHBIE MHOTOYrOJabHUKM. JlJIMHA OKpYKHOCTH. ['pamycHas um panuaHHas
Mepa yIUIa, BBIYMCIICHHE JUIMH 1yT OKpy>KHOCTel. [lnomane kpyra, cekropa, CerMeHTa.

JIBUKeHHUS TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp (s1eMeHTapHbIe

npeactasienus). [lapannensHbiit nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pPE3yabTAaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHITY
o0yueHus B 7 KJacce.

Pacnio3HaBaTh M3y4eHHBIE T€OMETPHUYECKHE (UTYPBI, OMPEAENATh UX B3aUMHOE
pacrnoyioKeHue, H300pakaTb TEOMETPUUYECKHE (UTYPBI, BBIIOIHATh YEPTEKHU IO
YCIOBUIO 3a7auu. M3MmepsATh NWMHENHBIE W YIJIOBBIC BEIWYMHBI. Pemarhs 3agaum Ha
BBIUHCIICHUE JIUIMH OTPE3KOB U BEJIMYUH YTJIOB.

[IpoBoguTh TpyOYyIO OIIEHKY JMHEUHBIX M YIJOBBIX BEJIMYMH TIPEAMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPUPOAHBIX 00BEKTOB. PaznuyaTh pa3Mepsl 3TUX 0OHEKTOB
I10 TTOPSAKY BEJINYNHBI.

CTpouTh 4epTekKU K TEOMETPUYECKUM 33/1a4aM.

[Tonmp30BaThCA NMPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a]au.

IIpoBOaUTE JIOTMYECKHE PACCYXKIEHUA C MCIOJIB30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

[Tonmp30BaTbCs  NpU3HAKAaMHM  PAaBEHCTBA  IPSAMOYTOJBHBIX  TPEYTOJIBHUKOB,
CBOWMCTBOM MEJMAHBI, MPOBEACHHON K THIIOTEHY3€ NPSAMOYTOJBHOIO TPEYTOJbHUKA, B
pelIeHNN reOMETPUYECKHX 3a4ad.

Onpenenars MapauieNbHOCTh MPSIMBIX C MOMOIIBIO YIJOB, KOTOpblE 00pa3yeT C
HUMH ceKymas. OnpenensiTh napayieIbHOCTh MPSIMBIX C TOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYrOU MPSIMOM.

Pemate 3aiaun Ha KieT4aToi Oymare.

[TpoBOAUTH BHIYKMCICHUS U HAXOIUTh YUCIOBBIC U OYKBEHHBIC 3HAYEHHUS YTJIOB B
FEOMETPUYECKUX 33/1a4aX C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB U

MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NPU MEPECEUEHUU ABYX
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napaJulebHBIX MPSAMBIX CEKyllled. Pemars npakTudeckue 3amadyd Ha HAXOXKICHUE
YTIIOB.

Biagete DNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEIeisaTh
OMCCEKTpPHUCY yIJla U CEPEAUHHBIA MEPIEHIUKYISP K OTPE3KYy KaK I'€OMETPUYECKUE
MeCTa TOYEK.

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTM M Kpyra, XOpAbl U JuaMerpa
OKPY’KHOCTH, IIOJIb30BATbCA HMX CBOMCTBAMHU. YMETh IIPUMEHATH OTU CBOMCTBA IIPU
penieHny 3aaa4.

Biagere 1NOHATHEM ONMCAaHHOM OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh
HaxoAuTh ee 1eHTp. Ilomb3oBaTtbes (akTaMu O TOM, 4YTO OHCCEKTPHUCHI YIJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCA B OJHOM TOYKE, M O TOM, 4YTO CEpEIWHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Brnaners moHsTMEM KacaTEIbHOM K OKPYXKHOCTH, IOJIb30BAaThCS TEOPEMOU O
IIEPIICHIUKYJIAPHOCTH KacaTeIbHOM U paauyca, IPOBEIECHHOIO K TOYKE KaCaHUs.

[Tonp30BaThCAd NPOCTEUIIMMU T'E€OMETPUYECKMMH HEPABEHCTBAMM, MOHUMATh HX
IIPAKTUYECKUNA CMBICII.

[IpoBOOUTE OCHOBHBIE TEOMETPHUYECKHE MOCTPOCHHSI C TMOMOIIBI LHUPKYJId M
JIMHENKHU.

[IpenMeTHBIC pE3yiabTAaTBl OCBOCHHUS IPOTPaMMbl YYEOHOrO Kypca K KOHITY
oOyueHus B 8 KJjacce.

Pacrio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MOJIb30BATHCA
VX CBOMCTBAMU IPU PELICHUU '€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTH CBOMCTBA TOYKU TIEpECeUEHUs MEJIMaH TPEyrojabHuKa (LIEHTpa Macc) B
pelIeHnN 3a1ay.

Bnagere moHsTHEM CpelHEN JIMHUM TPEYTrOJbHUKA W TPANECUWH, NMPUMEHATH HX
CBOMCTBA IIpU pEIIEHMH TeomeTpruueckux 3anad. llomp3oBarbes teopemont daneca u
TEOPEMOU O TPONOPIIMOHAIIBHBIX OTPE3KaX, IPUMEHSATh UX JJISl PEIICHUS MPAKTUYECKUX
3aaad4.

[IpuMeHATh TpU3HAKK TOJOOMS TPEYTrOJBHUKOB B PEIICHHH T€OMETPUUYECKUX
3aaad.

[Tonp3oBathess  Teopemort Iludaropa s pemieHHsT TEOMETPUYECKUX U
MpakTUYeCKuX 3afad. CTpOUTh MATEMATHYECKYI0 MOJIEJIb B IMPAKTUUYECKUX 3ajayax,

CaMOCTOATCIIBHO ITPOBOJUTD YCPTCIK U HAXOAUTb COOTBCTCTBYIOIINC IJIMHBI.
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Bnaners NoHATUSAMM CHHYCa, KOCHHYCA U TAHT'€HCA OCTPOTO yIJIa MPSIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCSl ITUMU NOHATHIIMU TS PELLICHMS] IPAKTUYECKUX 3a/1a4.

Boruncnate (pa3nvuHbIMM CHOCOOAMHM) IJIOLIAAb TPEYTOJbHUKA W IUIOIIAIH
MHOTOYTOJBHBIX (QUryp (IOJIB3YSCh, I/IE HEOOXOAMMO, KaJdbKyasTOpoM). IIpumeHsTh
IIOJyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1ayax.

BriageTs NOHATUSAMH BOMCAHHOTO U LIEHTPAIBHOIO yIia, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaxX, YIJIaXx MEXIy XOpAaMH (CEKyIIMMHM) U yIJie MEXAY KacaTelbHOU U
XOpZOM MPH PELICHNN T€OMETPUUYECKUX 3a1aY.

Bnagerp NOHATHEM ONMCAHHOTO YETBHIPEXYTOJIbHUKA, IPUMEHATH CBOWCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MIPU PELLICHUH 3a]1a4.

IIpuMEHSATH MOTYy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTHh MaTEMaTUYECKUE MOJIEIN
JUISL 3a7a4  peajbHOM JKM3HUM M IPOBOAWTH COOTBETCTBYIOIIME BBIYHMCICHHUS C
OpUMEHEHUEM TMOAOOMS U  TPUTOHOMETpUH  (TMOJB3YyACh, TI€  HEOOXOIUMO,

KaJIbKYJATOPOM).

[IpeameTHbIe peE3yNbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 9 KJjacce.

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YTIJIOB, HAXOJUTh C MX MOMOIIBIO
pa3IUYHBIC AJEMEHTBHI TMPSMOYTOJIBHOTO TPEYTOJbHHUKA («PEIICHHE MPSMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxomuTh (C MOMONIBIO KalbKYyJsATOpa) JUIMHBI W YIJIBL JJIS
HETAOJIMYHBIX 3HAUYCHUH.

[Tonb3oBaTbes QopMysiaMu TPUBEACHHS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIIECTBOM  JUII HAXOXACHWS COOTHOIICHWA MEXIy TPUTOHOMETPUUYCCKUMHU
BEJTUIMHAMM.

Hcrnonp30BaTh TEOpPEMBbI CHHYCOB W KOCHHYCOB ISl HAXOXICHUS Pa3TUUYHBIX
3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJLHUKOBY), TPUMEHATh UX TIPH PEIICHUN
T€OMETPUYECKUX 3a]1aY.

Brnagets moHATHAMH TpeoOpa3oBaHUS IOJO0OHUS, COOTBETCTBEHHBIX 3JICMEHTOB
nonoOHbIX Guryp. [lonb3oBaThcs CBOMCTBAMU MOJ00WS MTPOU3BOIBHBIX (PUTYDP, YMEThH
BBIYHCIIATh JJIMHBI M HAXOIUTh YIJbl Yy TMOA0OHBIX Quryp. IlpuMeHsTH CBOMCTBa
Mo00MsT B IPAKTUYECKUX 3a/adax. YMETh MPUBOIUTH MPUMEPHI MOJO00HBIX (GUTYp B
OKpY>KaroIIeM MHUpE.

[Tonp30oBaThCs TEOpeMaMH O MPOU3BEICHUU OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.
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ITonb30BaTbCs BEKTOpaMH, IOHUMATh UX F€OMETPUUECKUNA U (PU3NUECKUI CMBICI,
OPUMEHATh HMX B PEIIEHHH TEeOMETPHUUYECKHX M (U3NYecKux 3anad. [IpuMeHsTh
CKaJISIPHOE MPOU3BECHUE BEKTOPOB JIJIsl HAXOKCHUS IJIMH U YTJIOB.

[Tonb30BaTbCd METOOM KOOPAMHAT HA IUIOCKOCTH, NMPUMEHATH €r0 B pPEUICHUH
reOMETPUYECKUX U MTPAKTUUYECKUX 3a/1au.

BrageTs NOHATHSMU NPAaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JIJIUHBI
YT OKPYKHOCTH M paJlMaHHOM MEphI YIJia, YMETh BBIUMCIATH IUIOIIAAb KPyra U €ro
yacteil. [[puMeHsTh NOJy4YEeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxomute ocu (WM ULEHTPbI) CHUMMETPUM (QUIyp, IPUMEHATH JBUKCHUS
IIJIOCKOCTHU B MPOCTEUIINX CIydasiX.

IIpuMEHSATH MOTYy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTHh MaTEMaTUYECKUE MOJIEIN
JUISL 3aa4  peajbHOM JKW3HU M MPOBOJUTH COOTBETCTBYIOIIHME BBIYUCICHUS C
OPUMEHEHUEM TOJ00MS M  TPUTOHOMETPUYECKUMX (PYHKIUH (MOJB3YSACh, TIE
HE0O0XO0IMMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHMUE 7 KJIACC

HanmeHoBaHue pasjena  KoImaecTBo OCHOBHOE OcHOBHBIE BUBI ACATEILHOCTH 00yUYaIOIIUXCS
(TempI) Kypca 4acoB COZEpKAHUE
[Ipocreimue 14 IIpocrenmue ®opMyJIHPOBATH OCHOBHBIE ITOHATHSI U ONIPEICIICHUS.
reoMeTpHuecKrue GUTYpHI U FeOMETPUUYECKHUE Pacno3HaBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPHI,
UX cBoMcTBa. M3mepenue OOBEKTBI. onpeneaaTh UX B3aUMHOE PACIOJIOKEHUE, BBINMOJIHATH
MHoroyronbHuK, YEePTEK MO YCIOBHIO 3aJIa4H.

IT'COMCTPHUUCCKUX BCIIMIHNH

nomanasi. CMeXHbIE

1 BEPTUKAJLHBIE
yrael. Pabota c
MPOCTEUIINMHU
yepTeKaMHu.
N3Mepenune MMHENHBIX
U YTJIOBBIX BEJTUYHH,
BBIYUCJIEHHUE OTPE3KOB
U yTJIOB

IIpoBoauTh MpocTENIINE TOCTPOCHUS C TOMOIIBIO IUPKYJIS

Y IMHEUKH.

M3mepsaTh JINHEWHBIE U YTIIOBBIE BEIMYMHBI T€OMETPUYECKHUX
U TIPAaKTUYECKUX OOBEKTOB.

Onpenensith «Ha TJ1a3» pa3Mepbl peasIbHbIX 00bEKTOB,
NPOBOAUTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

PemaTe 3a1a4n Ha BEIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYMH
YTJIOB.

PemaTe 3a1a4n Ha B3aUMHOE PaCIIOIOKEHUE

TrCOMETPUYECKUX (DUTYD.

IIpoBoautn KJ1acCU(DUKAITUTO VTJIOB,
BBIYMCJIATH JIMHEHHBIE U YIJIOBBIE BEJIWYHWHBI,
NPOBOAUTL  HEOOXOAMMBIC  JIOKa3aTeJIbHbBIC
paccykJeHusa. 3HAKOMMTBCA € HCTOpHeN

pa3BUTHUA TCOMCTPHUUA
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TpeyroabHuKu

22

[loHsATHE O paBHBIX
TPEYrOJIbHUKAX

Pacno3HaBaTh napbl paBHBIX TPEYTOJBHHKOB Ha TOTOBBIX
yeprexkax (C yKkazaHueM IPU3HAKOB).

Y TIEpPBUYHBIC
MPEJCTABICHUS O
paBHBIX QUrypax.
Tpu nprsHaka
paBEHCTBA
TPEYTOJIBbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIbHBIX
TPEYTOJIBLHUKOB.
CBOICTBO M€IMAHBI
IPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
MIPOBEJCHHOM K
TUIIOTEHY3E.
PaBHOOepeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u
CBOMCTBA
PaBHOOEIPEHHOTO
TpPEyroJbHHUKA.
Hepasencrsa B

BoiBoauTh ciieicTBUs (PAaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTrOJbHUKOB. DOpPMYJIMPOBATH
OINPEENEHHS: OCTPOYTOJBHOIO, TYIIOYTOJIBHOTO,
MPSIMOYTOJILHOTO, PABHOOEIPEHHOTO, PABHOCTOPOHHETO
TPEYTOJIBLHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIUAHbI
TPEYTOJIBHUKA; CEPEIUHHOIO MEPIIEHANKYISPA OTPE3KA;
MepUMETpa TPEYTOJIbHUKA.

®opMyIMPOBATh CBOICTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEYTOJbHHUKA.

CTpoutsb uepTexu, pemaThb 3aJa494 C OMOIIBIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH PU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJLHUKOB B 3aJja4ax.

Ucnoan3oBath LHHPPOBBIE pecypchbl A HMCCIAeAOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU
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rEOMETPUH.

Jexanme,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHUE
yTJbl, 00pa30BaHHbIE
IIPU IIEpECCYCHUN
napajuIeNIbHbIX
MPSIMBIX CEKYIIEH).
[Ipn3sHak
[1apajuIeIbHOCTH
IIPSAMBIX Yepe3
PaBEHCTBO
PACCTOSIHUI OT TOYEK
OZHOU IIPSAMOM J10
BTOPOU MPSIMOM.
CymmMma yrioB
TPEYTOJIbHUKA.
Bremnue yribl
TPEYTOJIbHUKA

[IpsAMOyTOoJIBHBIN

TPEYTOJIBHUK C

yriiom B 3000
[TapannenbHbie NpsSIMBIE, 14 [TapannensHbie D®opMyIHPOBATH MOHATHE MMAPAJJIETBHBIX MPSIMbBIX, HAXOAUTh
cyMma YIJIOB IIPAMBIC, HX MIPAKTUYECKUE TIPUMEPHI.
TPCYTOJIbHNKA CBOHCTBA. HakpecT M3yuyaTs cBOiiCTBa YIJIOB, OOpa30BaHHBIX NpPH IEPECEUYECHUU

MAPAJIICTBHBIX MPSIMBIX CEKYILEH.

IIpoBoauTh I0Ka3aTeJbCTBA NAPAUIEIBHOCTH ABYX MPSIMBIX
C IMOMOIIBIO YIJIOB, OOpPa30BAaHHBIX MpPHU MEPECEUYCHUU ITUX
MPSMBIX TPETHEU MPSIMOM.

Bopruncastb CcyMMy YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxoauts yuciaoBbie 1 OYKBEHHbIC 3HAUEHUS YTJIOB B
r€OMETPUUECKHX 33J1a4ax C UCIOJIb30BAHUEM TEOPEM O CYMME
YIJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA. 3HAKOMMTBHCS C
HCTOPHUEH pa3BUTUS T€OMETPUU
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OKpyX HOCTb U KpPYT.
['eomerpruueckue

[MOCTPOCHUS

14

OKpy»X HOCTb,
XOpJla U TUaMeTp
MX CBOMCTBA.
KacarenbHas
OKPY>KHOCTH.
OKpy»X HOCTb,

@®opmMyIHPOBaAThH ONpeeTeHnsl: OKPYKHOCTH, XOP/IbI,
JMaMeTpa M KacaTeIbHOU K OKPY>KHOCTH.

M3y4yarh UX CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBath, B TOM 4UCIIE HCIOJIB3Ys HU(POBbIE pecypcehl:
OKPY’KHOCTb, BIMCAaHHYIO B yTOJI; HEHTP OKPYKHOCTH,
BIIMCAHHOM B yT'OJI; PABEHCTBO OTPE3KOB

BIIMCaHHAsA B YIOJI.

ITonsitue o I'MT,
MIPUMEHECHUE B
3a/1a4ax.
buccekrpuca n
CEepEIMHHBIN
NEePIEHIUKYJIISIP
KaK
reOMETPUYECKUE
MECTa TOYEK.
OKpy»XHOCTb,
ONMCAaHHAas OKOJIO
TPEYTrOJIbHUKA.
OKpy>XHOCTB,
BIIMICAHHAs B
TPEYTrOJIbHUK.
[Ipocreimmue
3a7a4M Ha
IIOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBats MeToa I'MT niist nokasarenbcTBa TEOPEM O
nepeceuyeHun OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA C
nomoubo ['MT.

OBianeBaTh NOHATHUSAMM BIIMCAHHON U ONMCAHHOMN
OKPYKHOCTEUN TPEYTrOJbHUKA, HAXOAUTH LICHTPBI ITUX
OKPYKHOCTEM.

PemiaTs OCHOBHBIE 32124 HA NOCTPOECHME: YIJia, PABHOI'O
JTAHHOMY; CEpEIMHHOTO NEPIECHINKYISAPA JaHHOTO OTPE3KA;
PSAMOU, TPOXOJALIEN YEPE3 JaHHYIO TOUKY U
MEPHEHANKYJIIPHON TaHHOU MIPSMOi; OMCCEKTPHUCHI JaHHOTO

yTJIa; TPEYTOJIBHUKOB 110 PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMUTBHCS ¢ UCTOPHUEH PA3BUTHUS TEOMETPUU
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[ToBTOpeHue, 0600IICHNE 4 [ToBTOpEeHue u Pemarts 3agaum Ha MOBTOPEHUE, WIUTIOCTPUPYIOIIUE CBSI3U
3HAHUU 0000111eHuE MEX1Y Pa3IuYHBIMU YaCTSIMH Kypca
OCHOBHBIX
TIOHSITUN U
METOJIOB Kypca
7 k1acca
OBIIEE KOJIMYECTBO 68
YACOB I10
[TPOI'PAMME
8 KUIIACC
HamnmeroBauue pasnena | KonuuecTso OCHOBHOE OcCHOBHBIE BUJIBI JICSITEIBHOCTH 00YyYaIOIIUXCS
(TembI) Kypca 4acoB coJiepyKaHue
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YeThlpexXyroJbHUKN 12 TTapaenorpamm, HN3o00paxkath U HAXOAMUTh Ha yeprexax
€ro IPU3HAKY 1 YETBIPEXYTOJbHUKHA PAa3HbIX BHJIOB M HMX DJIEMEHTBHIL.
cBoiicTBa. YacTHEIE @opMyJIUPOBATL  ONpPeIeIeHUsI:  IapajulesorpaMmma,
caydan IPSMOYTOJIbHUKA, pomoOa, KBaJpara, Tpaneuuy,
rapasuieiorpaMMOB PaBHOOOKOM Tpamnenuu, NpsiMOyTroJIbHOM Tparenuu.
(IpsIMOYTOJILHUK, Joka3piBaTh W HCHOJb30BATH MPH PpeEHICHUHM 3a1a4
poMO, KBajpar), Ux IIPU3HAKH U CBOMCTBA: MAapaJJIEIorpaMma,

IIPU3HAKU U CBOWCTBA. | MPSMOYTOJIbHUKA, poMOa, KBajipaTa, Tpareuuu, paBHOOOKOH
Tpanerms. TpaIeuuu, NpsIMOyTrOJIbHON TpaneLuu.
PapHoboKas 1 IIpumeHaTH MeTOH YABOEHUS MEJIUaHbI
MPAMOYTOJIbHAS

TpeyrojibHuka. Wcmoab3oBaTh 1M(pPOBBIE peCypCh
Tpanenuu. Meron .

JUTSl KCCIIETOBAHUSI CBOMCTB U3Y4YaeMbIX (DUTYP.
YABOCHUS MEIUAHBI. .
[enTpansHas 3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU
CUMMETPHUS

Teopema Qaneca 15 IIpoBOAUTH TMOCTPOEHHUSI C TIOMONIBIO UUPKYJIS H

T€OpeMa Teopema Qarneca u JIMHEVKH C UCMOJIb30BaHUE TeopeMbl dajieca U TEOPEMBI O
TeopeMa 0 .

NpONOPLHOHAILHBIX P IPONOPLUOHAIBHBIX ~ OTPE3KAX, CTPOMTh  YETBEPTHIA

OTpe3Kax, MoJ00HbIE [IPOTIOPIIMOHAIBHBIX

TPCYT'OJIbHUKA

otpe3kax. CpenHsis
JIMHUS TPEYTrOJIbHUKA.
Tpameuus, ee
CpeIHss

IPONIOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTh [A0Ka3aTEJBCTBO TOrO, YTO MEAUAHbI
TPEYroJIbHUKa TEPECEeKaroTcs B OAHOW TOYKE, U
HAXOJAUTH CBS3b C LICHTPOM MacC, HAXOAMTh OTHOIIECHHE,
B KOTOpPOM
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JIMHUSL.
[IponopuroHaIbHBIE
oTpe3ku. LlenTp
Macc B
TPEYTOJIbHUKE.
[TomoOubIE
TpEyroJbHUKU. Tpu
MpU3HaKa moo0us
TPEYTOJILHUKOB.
IIpumenenue
noj00us mpu
pelmeHun
MPAKTUYECKUX 3a/1a4

MCAHAaHbl ACIATCA TOYKOM UX IepeCccUCHUs.

HaxoauTs nog00HbIE TPEYTOJBHUKY HAa TOTOBBIX YEPTEXkKaX

C YKa3aHHEM COOTBETCTBYIOUINX MPU3HAKOB MO100US.
Pematpb 3aa4uu Ha 0100HBIE TPEYTOIBHUKU C TIOMOIIIBIO
CaMOCTOSITEJILHOTO MTOCTPOSHHSI YePTEKEN M HAX 0K ICHHS
0JJOOHBIX TPEYTOJIbHUKOB.

IIpoBoanTh OKa3aTeNbCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MMOA00US.

Joka3bIBaTh TPU NPU3HAKA TOAOOUS TPEYTOJIbHUKOB.
IIpuMeHATH NOTydYEHHBIE 3HAHNS IPU PEILICHUN
r€OMETPUYECKUX U NIPAKTUYECKUX 3a4a4.
3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHUS T€OMETPUU

[Inmomans. Haxoxnenue
[JIOLAJEH TPEYTOJIbHUKOB U
MHOTOYTOJIBHBIX (DUTYP.
[1nomanu nogoOHbIX GuUryp

14

CBolicTBa IIOIAEN
r€OMETPUYECKUX
buryp. ®opmynbl
JUTS TUTOIIAIN
TPEYTOJIbHUKA,
napasjeaorpaMmma,
Tpareiuu.
Brruncinenue
MJIOIIAZEN CIIOKHBIX

dburyp.

OgyaseBaTh NEPBUYHBIMH MPEACTABIEHUAMH 00
o0111e# Teopuu mIomaaun (Mepsl), opMyTUPOBATH
CBOMCTBA TUJIOIIA U, BBIICHATH WX HATJISIAHBIA CMBICIL.
BoiBoguTh GhopMyIIbI IJI0MIAM TApaIIeIorpaMma,
TPEYTOJIbHUKA, TPAleIUU U3 POPMYJIIbI TUTOIIAIN
NpsSIMOYTOJIbHUKA (KBaJpaTa).

BoIBoAUTH GOPMYITBI TUIOMIAAN BBITYKIIOTO
YETBIPEXYTOJIbHUKA Yepe3 TUArOHAIN U YTOJI MEKIY
Humu. HaxoauTs miomaau Guryp, nu300pakeHHbIX Ha
KJIeT4aTon Oymare, HCHOJAb30BaTh pazoueHue GUrypel Ha
YaCTH U IOCTPaWBaHUE.
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[Tnomanu ¢puryp Ha
KJIeT4aTon Oymare.
[Tnomamu momoO6HBIX
dburyp. 3agaum c
MPaKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau ¢
MTOMOIIIBIO METO1a
BCIIOMOTaTENbHOMN
TIJIOTIA TN

Pa36upaTh npuMepsbl UCIIOIH30BAHUS BCTIOMOTaTSIIBHON
TUTOMIAM JIJIsl PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTts 1iomaau moo0HIX Guryp.

BurumcasiTh miomaan pa3anyHbiX MHOTOYTOJIBHBIX (PUTYp.

Pematsb 3agaum Ha IJI0MIA/1b C MPAKTUYECKUM
coaepKaHUuEM
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Teopema I[Tudaropa
Y Hayajia TPUTOHOMETPHUH

10

Teopema I[Tudaropa,
ee MpUMEHEHHE.
Onpenenenue
TPUTOHOMETPHUUYCCKUX
GbyHKIIUH OCTPOTO
yria
IPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHUYCCKUE
COOTHOIICHWSI B
MPSIMOYTOJIBHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHYECKOE
TOIECTBO

Joxka3zpiBaTh TeopeMy [ludaropa, ncnosb3oBarh ee B
IIPAKTUYECKUX BBIYUCICHUSX.

DopMyJIMPOBAThH ONPEICICHUS

TPUTOHOMETPUUYECKUX (PYHKIIHI OCTPOTO yTIa,
NPOBEPATH UX KOPPEKTHOCTH. BHIBOAUTH
TPUTOHOMETPUUECKHE COOTHOILICHUS B

IIPSAMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBarh COOTHOLICHUS MEXIAY CTOPOHAMHU B
IPSAMOYTOJIBHBIX TPEYTOJIbHUKAaX C yriaamu B 45° m 45°;
30° u 60°.

Hcnonb3oBath GopMyIibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO I HAXOKACHUS
COOTHOILIEHUI MEXAY TPUTOHOMETPUUECKUMU (PYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpyMeHATH NONYyYEHHBIE 3HAHHUS U YMEHUS MPHU PEIICHUU

IMPAKTUYCCKUX 3a1a4.

3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHUS T€OMETPUU
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YTl B OKPY>KHOCTH.
BrniucanHble U ONMCaHHbIC
YETBIPEXYTOJIbHUKH.
KacarenbHbie K
okpyxHocTH. Kacanue
OKPY>KHOCTEU

13

Bnoucansble u
LEHTPaJIbHbIE

YTJIBL, YTOJI

MEXKTY
KacaTeJIbHON U
XOPAOH.

VYTibl MEXITY
XOpJAaMu U
CEKYIIUMH.
Broucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
YX MPU3HAKU U
CBOMCTBA.
[Iprumenenue sTux
CBOWCTB IIpH
pelIeHUn
F€OMETPUYECKHUX
3ajJad.

B3aumnoe
pPAacoJIOKEHUE IBYX
OKPYKHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEUN

®opMyIMPOBaTh OCHOBHBIE ONPE/IEICHUS, CBI3aHHBIC C
yrilaMu B Kpyre (BIHCaHHBIA yToJ, IEHTPAIbHBIN yrod).

HaxoauTh BrMCaHHBIE YTJIbI, ONUPAIOLIIUECS HA OJIHY JIYTY,

BBIYHUCJISATH YIJIbI C IOMOUIBIO TEOPEMBI O BIMCAHHBIX
yIiax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIILHOM YTJIE.

UccaenoBath, B TOM YUCIIE C TOMOILIBIO IIU(PPOBBIX
pPECYpPCOB, BIIMCAHHBIE U ONKMCAHHBIE YETHIPEXYT OJIbHUKH,
BBIBOJAMTH UX CBOMCTBA U MPU3HAKH.

HMcnoan30BaTh 3TU CBOMCTBA U IMPU3HAKU IIPHU PCHICHUN
3agad
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[ToBTOpEeHue, 06001IeHNE

Pemarnb 3ala4i Ha IMOBTOPCHUC, NJIJIIOCTPHUPYIOIIUC CBA3U

[ToBTOpEHUE
3HAaHUU OCHOBHEIX ITOHSTIL MEX/Y pa3JIMYHbIMU YaCTAMHU Kypca
U METOJO0B KypCOB 7
u 8 KJIaCCOB,
0000111eHNE 3HAHUHA
OBIIEE KOJIMYECTBO 68
YJACOB 110
I[TIPOI'PAMME
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9 KVIACC

OcCHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS

HanmenoBanwue pasaena | KoauuecTBo OcHoBHOE
(TemnbI) Kypca 4acoB COZIEp)KaHUE
Tpuronomerpus. TeopeMbl 16 Onpesienene @opMyJIUPOBATH  ONpeleJeHUs]  TPUTOHOMETPUUECKUX
KOCHUHYCOB U CUHYCOB. TPUTOHOMETpHUUECKUX | (DYHKIHI TYIBIX U IPSMBIX YIJIOB.

Pelienne TpeyroibHUKOB

dbynkuuii yrioos ot 00

1o 1800. ®opmys
MIPUBEICHUS.
TeopeMa KOCHHYCOB,
TEOpEMa CHHYCOB.
Pemenne
TPEYTOJIbHUKOB.
[IpakTueckoe
npUMEHEHUE
JOKa3aHHBIX TEOPEM

BbIBoaAMTH TEOpEMY KOCUHYCOB U TEOPEMY CHHYCOB (C
paanycoM OMMCaHHOW OKPY>KHOCTH).

BeiBoauTh (pOpMYJIbI NI BHIYUCICHHUS IJIOLIAAECH €
HCMO0JIb30BaHNEM TeopeM TPpUroHoMeTpum (dpopmyia
IJIOIIA/IA TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YIOJI
MEXy HUMH, (hopMyIia MIOMAaN YEThIPEXyTOJbHUKA
Yyepes3 ero AMaroHaliy U yroj MexXIy HUMU).

Pemiatb TpeyroapHUKMY.

PemaTh nmpakTuyeckue 3a1aun, CBOASIIMECS K
HaXO0XJCHUIO Pa3JIMYHbIX JIEMEHTOB TPEYTOJIbHUKA
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[IpeoOpazoBanme Mo100usl.
Metpuueckue
COOTHOIIICHUS

B OKPY>KHOCTHU

10

[TonsaTHe o
npeoOpa3zoBaHUN
nogoous.
CoOOTBETCTBEHHBIEC
AIIEMEHTBI
oI00HBIX GUTYP.
Teopema o
IPOU3BEICHUU
OTPE3KOB XOP,
TeopeMa

OcBauBaTh NOHATHE TPEOOPA3OBAHNUS MTOIOOUS.
HccaenoBath OTHOIICHUE JIMHEUHBIX 3JIEMEHTOB (UTYP
pu MpeoOpa3oBaHrU O00MS.

Haxoauth npumeps! oo0ust B OKpy>KaroIen
NEUCTBUTEITHLHOCTH.

BbIBOAUTH METPUUYECKHE COOTHOILICHUS MEXITY
OTpe3KaMM XOpJ, CEKYIIHUX U KacaTeJIbHBIX C
UCIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB U MOJO00OHBIX
TpeyrojabHUKOB. PemaTs reomerpuueckue 3aauu u
3a71a4M U3 peabHOM )XKU3HU C UCTIOJIb30BAHUEM MTOJ0OHBIX
TPEYTroJIbHUKOB

0 NPOU3BEICHUU
OTPE3KOB CEKYLIUX,
TEOpEMA O
KBaJipaTe
KacaTeIbHOM.
[Ipnmenenue B
peleHnn
r€OMETPUYECKHUX
3a1a4y
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BekTopbl 12 Hcnonb30BaTh BEKTOPHI KaK HAMPABICHHBIC

Onpenenenue
BEKTOPOB, CITOKEHHE OTPE3KH, HCCJIeI0BATh F€OMETPUYECKHIA
1 BEIYHTAHKE (nepemenienue) v pU3NUECKUii (CUIa) CMBICIBI
BEKTOPOB, BEKTOPOB.
YMHOXEHHE BEKTOpa 3HaTh onpeesieHlsi CyMMbI U Pa3HOCTH BEKTOPOB,
Ha qHCIIo. YMHOKEHHSI BEKTOPA Ha YUCJIO, HCCJIeI0BATh
Dusirieckui r€OMETPUYECKUNA U (PU3NYECKUN CMBICIIBI ATUX ONEPALIA.
F€OMETPUYECKUI

PemaTh reomeTpuyeckue 3aa4u ¢ UCIOJIb30BAaHUEM
CMBICJI BEKTOPOB.

BEKTOPOB.
Paznoxxenue
BEKTOPA T10 JBYM PackiaapiBaTh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM
HEKOJTMHEAPHBIM BCKTOpaM.
BEKTOpPaM. Hcnoab3oBaTh CKaasipHOE MPOU3BEIEHNE BEKTOPOB,
Koopannatet BbIBOJUTH €0 OCHOBHBIE CBOVCTBA.
BEKTOpa. Beruucasite CymMMy, pa3HOCTh U CKAISIPHOE NPOU3BEACHUE
Cransproe BEKTOPOB B KOOPMHATAX.
IPOU3BEICHUE

IIpuMeHsATh CKalXsIpHOE NMPOU3BEIACHUE IS HAXOXKICHHUS
BEKTOPOB, €TI0

JUIMH U YTJIOB
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IIPUMCHCHHC JJIIA
HaXOXICHUA IJINH H

YIJIOB. Pemenne
3a1a4 C  TOMOIIBIO
BEKTOPOB.
[Ipumenenue
BEKTOPOB JUISL
peLeHus 3a1a4y
busuku
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JlexkapTOBbl KOOpAUHATHI Ha 9 JlexapTOBBI OcBauBaTh NOHATHE NPIMOYTOJIBHON CHCTEMBI

[JIOCKOCTH KOOPAHMHATRI TOCK KOOPJAUHAT, I€KaPTOBBIX KOOPAUHAT TOYKHU.
Ha IUIOCKOCTH.

BoeIBOAMTH ypaBHEHUE NPSAMOU U OKPYKHOCTH.
YpaBHEHUE NPAMON.

Bo1esATh OHBIN KBAIpaT [T HAXOXKICHUS

YpaBHeHUe

€HTpa U PaInyCca OKPYKHOCTH I10 €€ YPABHEHUIO.
OKPY’KHOCTH. HCHTpa 1 pauy py M
KoOpAMHATEI TOYEK Pemiath 3a1a4M Ha HaX0XKJICHUE TOUEK
IepeceycHus IEPECCUCHUS IIPAMBIX U Opr)KHOCTeﬁ C IOMOIIIBIO METOAA
OKPYXHOCTH U KOOpJWHAT.
npsMor. Mertoz HUcnoan3oBath  cBoiicTBa  yriioBoro  koadduimeHta
KOOPAHHAT 1IpH OpsAMOM TpU  PEHNIeHWH  3adad, I ONPEIEIICHHUs
pCIICHIH PACIIOIOKEHHS IPSAMOM.
F€OMETPUYECKUX

IIpyuMeHATHL KOOpPAWHATHI TPU PEUICHUU
3a/1a4, MPAKTUYECKUX
sanad FEOMETPUYECKUX M MPAKTUYECKUX 3azad,

JUISL IIOCTPOCHHUS MaTEMATUYECKUX
MOJENEeN  pea’mbHbIX  3ada4  («METon
KOOPAUHATY).

IMoJsb30BaTHCA 1151 TOCTPOEHUS U UCCIIEIOBAHUN

TU(POBBIMH PECYPCAMH.

3HAKOMMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
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[IpaBuiIbHBIE
MHOT'OYT'OJIbHUKH.
JInrHa OKPYKHOCTH U
IJI0IA/Ib KPYTa.
Brruucnenne miomanen

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucno 0. Jnuna
OKPY>KHOCTH, 1yTH
OKPY’KHOCTH.
Pagnannas mepa

yria.
[nomans kpyra,
CEKTOpa, CErMEHTA

®opMyJIMPOBaTh ONPECICHNE TPABUIBHBIX
MHOTOYT'OJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
ITosb30BaTHCSI NOHITUEM JUIMHBI OKPY>KHOCTH,
BBEJICHHBIM C TIOMOILIBIO PAaBUIILHBIX MHOTOYTOJIbHUKOB,
onpeaeasaTs uncio [, AnmuHy 1yru ¥ paguaHHyo Mepy
yria. [IpoBoauTh nmepexox OT pagraHHON MephI yTia K
rpajlyCHOM U HAa0OOPOT.

OnpeaessiTh WIOWAAL KPYTa.

BoiBoauTh (popMy.ibl (B rpajyCHON U paJuaHHON Mepe)
JUTSL IJTAH YT, TUTOIIA/IEd CEKTOPOB U CETMEHTOB.
BoruncasaTs mioniaau Guryp, BKIHOYAIOMUX 3JIEMEHThI
OKPYXHOCTH (KpyTa).

HaxoauTh 1uiomaay B 3ajiayax peajibHOW KU3HU
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JIBU>KEeHUS TIJIOCKOCTH

[TonsiTue o
JNBH>KCHUU
IJIOCKOCTH.
[TapannenbHbIi
NIEPEHOC, TOBOPOT
[Iprumenenue npu
pelLIeHNH 3a1a4

Pa30upaTh npuMepsl, WUTFOCTPUPYIOLIUE TOHATHS
JIBUKEHUS.

DopMyJTHPOBATH OINPEIECICHNS MapauIeIbHOTO MEPEHOcCa,
IIOBOPOTA U OCEBOM CUMMETPHH.

BbIBOAUTH UX CBOMCTBA, HAXOJAMTH HEIIOABH)KHBIC TOUKH.
HaxoauTh LEHTPBI U OCU CUMMETPHI MPOCTEHIINX DUTYDP.
IIpuMeHATH MapaIeNbHBIN IEPEHOC U CUMMETPHIO IIPH
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa3oupaTh MPUMEPHI).
Hcnoab3oBarb I  TNOCTPOCHUS W MCCIEIOBaHUU
1u(pOBBIE peCypChbl

[ToBTOpeHue, 06001IEeHNE,

cUcTeMaTH3anus 3HAHUN

IToBTOpEHHE
OCHOBHBIX MOHATUH U
METOJI0B KypcoB 7—9
KJIacCOB, 0000IIIeHNE
U CUCTEeMaTHU3alus
3HaHui. [Ipocrenmme
r€OMETPUYECKHE
burypsl u ux
CBOMCTBA.
N3smepenue
reOMETPUYECKHUX

OnepupoBath NOHATHAMM: UTYpaA, TOUKA, TIPsIMAsi, yToOJI,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUH
TPEYTOJIbHUKH, TIPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OHMCCEeKTpHUCa U BBICOTA TPEYTOJIbHUKA, TApaJIIeIIOTPaMM,
poMO, IPSIMOYTOJIBHUK, KBaIpaT, TPAIElUs; OKPY>KHOCTb,
KacarelibHas; paBEeHCTBO U 1og00ue Gpuryp,
TPEYTOJIBHUKOB; NMAPAIIIENBHOCTD U NMEPIEHANKYJIAPHOCTD
PSIMBIX, YTOJI MEXY TIPSIMBIMUA, CHMMETPHUSI OTHOCUTEIHHO
TOYKH U NPSAMOW; JINHA, PACCTOSHUE, BEJIUYMHA YTJa,
IJI0IA b, IEPUMETP.

Hcnoab3oBars (popMyJibl: IEPUMETPA U TUIOIIAAN

108



BEJINYNH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIEHINKYJIAPHbIC
psIMBIE.
OKpy»XHOCTb U
KpYT.
['eomerpuueckue
MOCTPOCHUS. YTJIbI B
OKPYXHOCTH.
Briucanueie n
OIIMCAHHBIE
OKPYHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsamas n
OKPYXHOCTb.

MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M ILTOIIAIN KPyTa,
00beMa MPSIMOYTOJIBHOTO MapajlieIenuIea.
OnepupoBaTh NOHATHAMM: PSIMOYTOJIbHAS CUCTEMA

KOOPAWHAT, BEKTOP; MCIMOJIb30BATH YTU MOHSATHUS JIJIs
IIPEICTaBIICHUS JAHHBIX U PEIlIeHUs 3a/1a4, B TOM YUCIIE U3
JIPYTUX Y4eOHBIX MPEIMETOB.

Pemiath 3a1a4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,

WJUTFOCTPALIAIO CBA3EH MEXKY Pa3JIMYHBIMU YaCTAMH Kypca.

Boui0uparTs MeToa 115 pEIICHUS 3a0a4u.
Peniats 3aaa4um U3 1MoBCceIHEBHOM KU3HU
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YeThIpexXyTroJbHUKHY.
Bnucannsie n
OITMCaHHbIE
YETHIPEXYTOJbHUKHU.
Teopema ITudaropa
¥ Havaja
TPUTOHOMETPHH.
Pemrenne oOmmx
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanms
IIOCKOCTH.
JBmxkenus. Ilogooue.
Cummerpusi.
IImomane.
Brraucnenue
IUIONIAJIEN.
[Tmomaamu mogoOHBIX

¢buryp. JlekapToBbl
KOOPAWHATHI HA
IJIOCKOCTHU. BekTOphI
Ha IJIOCKOCTH
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OBIIEE KOJIMYECTBO

YACOB
[TPOI'PAMME

[10

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

INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM HH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
OO0JBIITYIO 3HAYMMOCTD, KaK C TOYKU 3pEHUS MPAKTHUECKUX MPUIOKCHHM, TaK U UX POJIH
B 00pa3oBaHUM, HEOOXOAUMOM KaxJ0My 4eloBeKy. Bo3pacTtaet uucio npodeccuii, npu
OBJIAJICHUN KOTOPBIMU TpeOyeTcst Xopormmas ©0a3oBas TOATOTOBKAa B 00JIacTh
BEPOSTHOCTH W CTATHCTHKH, TaKas MOATOTOBKA BakKHA VISl TIPOAOJIKEHHUST 00pa30BaHuUs
U JIJI YCIEITHON MPOQEeCCHOHATIEHON Kaphephl.

Kasx1prit 4emoBek MOCTOSTHHO MMPUHUMAET PEIISHUST Ha OCHOBE UMEIOIIUXCS Y HETO
JTAHHBIX. A JUIsi 0OOCHOBAHHOTO TPUHATHS PEHICHUS B YCIOBHUSIX HEAOCTATKA WM
n30bITKa HWHGOpPMAMU HEOOXOJMMO B TOM UHCIE XOpOIIo Cc(HOpMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NmeHHo mo3ToMy OCTpO BCTalla HEOOXOIUMOCTh C(HOPMUPOBATH Y O0YUAIOIITUXCS
(GYHKIHOHATIBHYIO TPAaMOTHOCTB, BKJIIOYAIONIYI0 B ce0s B KadyecTBE HEOThEMIIEMOMU
COCTABJISIONIEH yMEHHE BOCHPHHHMATh M KPUTHYCCKH aHAJIU3UPOBATh WH(OPMAIIHUIO,
MPEICTABIICHHYIO B Pa3IMYHBIX (popMax, TOHMMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
pearbHBIX TPOIECCOB M 3aBUCUMOCTEH, MPOW3BOJUTH MPOCTEUINE BEPOSTHOCTHBIC
pacyeTsl.

3HAKOMCTBO B Y4EOHOM Kypc€ C OCHOBHBIMU MPUHIIUIIAMH cOOpa, aHaiu3a U
MPEACTABIICHUS JaHHBIX W3 Pa3IUYHBIX cdep Ku3HM 0OImEecTBa W TOCyIapcTBa
npuoOmiaeT oOydalomuxcs K OOIIECTBEHHBIM HHTepecaM. l3ydeHue OCHOB
KOMOWHATOPUKH pa3BUBACT HABBIKM OpraHU3aldd Iepedopa MW TOJCUYeTa YHCIIa
BApUAHTOB, B TOM YHCJI€ B NPUKJIAJHBIX 3a/Jadax. 3HAKOMCTBO C OCHOBAMH TEOpPUU
rpadoB co3daeT MaTeMaTWYecKuid (GyHIaMEHT s (GOPMHUPOBAHUS KOMIICTCHIMN B
obrmactu uHPOPMATUKU U TUPPOBBIX TexHOJOTHHA. [Ipy W3ydeHWM CTAaTUCTUKU U
BEPOSITHOCTH O0OTAIAIOTCS MPEJCTaBICHUS OOYYAIOMIMXCS O COBPEMEHHOW KapTHUHE
MHpa U METOJIaX €ro MCCIeI0BaHusA, GOopMUPYETCS MTOHMMAHUE POJIM CTATHCTUKHU Kak
WUCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGOPMAIMK W  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSTHOCTHOT'O MBIIILJICHHS.

B cooTBercTBUM ¢ JAaHHBIMH IIEJSIMH B CTPYKTYpE MpOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT M CTAaTUCTHKA» OCHOBHOTO 00IIIEro 00pa3oBaHUs BBIIEIEHBI CIEAYIONINE

COACPKATCIIbHO-MCTOAUYCCKUC JIMHHUM: ((HpeI[CTaBJ'IeHI/Ie JaHHBbIX MW OIINCAaTCJIbHAasA
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CTaTHCTUKa», «BeposTHOCTBY, «OJIeMEHThl KOMOMHATOpUKW», «BBenaeHue B TEOpUIO
rpadoB».

Conepxxanne nuHuM «lIpencraBieHre NaHHBIX M OIMCATENbHAS CTATUCTHKA»
CIIY>KHT OCHOBOH i1 (hOPMHPOBAHHS HABBIKOB pabOThI ¢ MH(OpMALIUEH: OT YTECHUS U
UHTEpIIpETallud HMHPOpMAIUK, IPEICTaBICHHOM B TabiuLax, Ha JuarpamMmmax u
rpagukax, 10 cOopa, MpPEACTAaBICHUS M aHalIM3a [JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEOHUX MW paccenBaHus. PaboTas ¢ JaHHBIMH,
oOydaroluecss ydarcs CUMTBIBaTb M HWHTEPIPETHPOBATh JAHHBIC, BbIIBUIaTh,
apryMEHTUPOBATh M KPUTHKOBaTh MPOCTEUIIME THUMNOTE3bl, Pa3MbIIUIATh HaJ
(akTopaMy, BBI3BIBAIOUIMMH HW3MEHYMBOCTb, M OLIEHWBATh MX BIUSHUE Ha
paccMaTpuBaeMble BETUYHUHBI U IIPOLECCHI.

WHTYyUTUBHOE TMPEACTABICHUE O CIy4allHOM HW3MEHUYMBOCTH, HCCIEIOBaHUE
3aKOHOMEPHOCTEN M TEHAECHUWHA CTAHOBUTCSA MOTHMBHUPYIOIIEH OCHOBOW Uil U3YYECHUS
TEOPHUH BEPOSATHOCTEN. boJiblioe 3HaYeHNE UMEIOT NMMPAKTUYECKUE 3a]IaHUsl, B YACTHOCTH
OMBITHI C KJIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOATHOCTU BBOJUTCS KaK Mepa MpaBIONoA00Ms CIy4ailHOro cOOBITHSI.
[Tpu n3yueHun yueGHOro Kypca o0y4aronifecst 3HaKOMATCS ¢ MPOCTEUITUMU METOIaMU
BBIUMCIICHHUS BEPOSTHOCTEH B CIyYalHBIX OKCIEPUMEHTAX C PaBHOBO3MO>XHBIMU
JIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMM 3aKOHAMHM, ITO3BOJIIOIIMMH CTaBUTH U
pemaTh 00Jee CIoXKHbIe 3aaul. B yueOHbIi Kypc BXOJAT HaYaJIbHbIE IPEACTABICHUS O
CIIy4allHbIX BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHO>XECTBAMU W OCHOBHBIMHU ONEPALMSIMH HAJ MHOXXECTBAMH, PacCMaTpHUBAIOTCS
OpuMepbl MPUMEHEHHsS [Jis pEelIeHUs 3a/ad, a TaKKe HCIOJb30BaHUA B APYIrHX
MaTeMaTHYECKUX Kypcax U yueOHBIX MpeaMeTax.

B 7-9 knaccax wusydaercss ydeOHbIM Kypc «BeposSTHOCTh M CTaTUCTHKa», B
KOTOPBI BXOIAT pasnuensl: «lIpencraBieHne AaHHBIX M ONMMUCATENbHAS CTATUCTHUKAY,
«BepoaTtHocThY», «DIeMEHTbl KOMOMHATOPUKHNY, «BBeneHnne B Teoputo rpadosy.

OO0miee 4YMCIO YacoB, PEKOMEHJOBAHHBIX JUIS H3Y4YeHHs] Y4eOHOro Kypca
«BeposTHocTh U cTaTucTHKa», — 102 vaca: B 7 kiacce — 34 yaca (1 4ac B Heneno), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 kiacce — 34 yaca (1 gac B Heneio).
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COJEPXKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBneHne AaHHBIX B BHJE TaONWI, auarpamm, rpadukoB. 3amojHEHHUE
TaOJHI], YTCHHE W TIOCTPOCHHE AUArpaMM (CTOJOMKOBBIX (CTOJOYATHIX) M KPYTOBBIX).
Urenue rpadukoB peaiabHBIX mpoleccoB. M3BneueHue mHGOpMALMK U3 AMArpaMM U
TaOJINII, UCTIONB30BAHUE U UHTEPIIPETALUS JaHHBIX.

OnucarenpHasi CTaTUCTHKA: CcpeaHee apudmeTrnueckoe, MeAHaHa, pa3Mmax,
HauOosblllee W HaUMEHbIEEe 3HAYCHHS Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOU U3MEHYUBOCTH.

Crny4yaliHbI{ SKCIIEPUMEHT (OIBIT) U CIIy4ailHOoe coObITHE. BEpoATHOCT U YacToTa.
Ponp ManoBeposSITHBIX M MPAKTUYECKH IOCTOBEPHBIX COOBITHIA B MPUPOJIEC U B OOIIIECTBE.
Momnera n urpanbHas KOCTb B TEOPUH BEPOSTHOCTEN.

I'pad, BepumHa, pedbpo. Crenenp BepiuHbl. Yucno pedep u cyMMapHas CTEIEHb
BepiuH. [Ipencrabinenue o cBsa3HoCcTH Tpada. Ilenu u uukisl. [Tytu B rpadax. O6xon
rpada (dinepoB nyTh). [IpencraBnenue 06 opueHTupoBaHHOM Trpade. Pemenue 3amay ¢
MOMOIIBIO TpadoB.

8 KUIACC

[IpeacraBieHue NaHHBIX B BUAE TaOIUL, 1Uarpamm, rpa)ukosB.

MHO0X€eCTBO, 3JIEMEHT MHO>KECTBA, ITOJAMHOKeCTBO. Onepanny HaJi MHOKECTBaAMMU:
oObeMHEHNe, NepeceueHue, nonojgHeHue. CBOMCTBa onepanuil HaJ MHOXKECTBAMMU:
IIEPEMECTUTENIBHOE, COYETATEIIbHOE, PACIIPEACIIUTENIBHOE, BKIOUeHU. Mcnonb3oBanue
rpauUecKoro MNPEeICTAaBICHUS MHOXECTB MJi ONUCAHUS PEAIbHBIX IPOIECCOB H
SBJICHUH, IIPU PELLICHUH 3a1a4.

N3mepenue paccenBaHus JOaHHbIX. Jlucnepcus M CTaHJApPTHOE OTKIIOHEHUE
YHICIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

DOneMeHTapHble cOObITUS CitydaiiHoro omnbita. Ciyuaiinbie coObiTHs. BeposTHOCTH
coObITUH. OMNbBITEI ¢ PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU. CiydailHbIi
BbIOOD. CBSI3b MEXAy MAJIOBEPOATHBIMHU U MPAKTUUYECKH TOCTOBEPHBIMU COOBITHSIMU B

npupoze, 0O0IIECTBE U HAYKeE.
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HepeBo. CBolicTBa JE€PEBBEB: €OUHCTBEHHOCTh IYTH, CYIIECTBOBAHHE BUCSYEH
BEpUIMHBI, CBSI3b MEXJy YHCIOM BEpIIMH W 4uciaoM pedep. IIpaBuiio yMHOKEHHS.
Pemenue 3amau ¢ moMonibio rpados.

[IpotuBonomnoxueie coobiTHs. Jnarpamma Oitnepa. O0ObeIMHEHHE U MTEPECEUCHHE
coObiTuii. HecoBmecTHbie coObITHA. DOpMyna CIOXKEHHS BEPOATHOCTEH. Y ClIOBHAs
BeposiTHOCTh. [lpaBunio ymHoxenusa. HeszaBucumbie coObiTusi. I[lpencraBnenue
DKCIEPUMEHTAa B BHUJE JepeBa. PemieHne 3amad Ha HAXOXKICHHUE BEPOSTHOCTEU C
MTOMOIIBIO JIEPEBA CIIyYallHOTO SKCIIEPUMEHTA, TarpaMm Jiepa.

9 KVIACC

[IpeacraBnenre AaHHBIX B BUJIE TaOJMIl, IUAarpamm, IpaduKoB, WHTEPIPETALIUS
JNaHHbIX. UTeHHe U MoCTpoeHue Tabull, JuarpamMmm, rpauKoB MO peaabHbIM JaHHBIM.

[lepectanoBku u (akropuan. CoueTaHuss M YUCIO coyeTaHUi. TpeyrojbHUK
[Tackaind. Pemenue 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposiTHOCTh. CilydailHbI BBIOOp TOYKM U3 (UTYyphl Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH.

UcnbiTanne. Yenex u Heynauya. Cepusi ucnbelTaHuid A0 nepBoro ycmnexa. Cepust
ucneiTanuii bepaymm. BeposatHocTu coObITHII B cepun UcTibITaHUN bepHyu.

CinydailHasg BeJIMYMHA W PACHPEACIICHUE BEPOSTHOCTEH. Maremarnueckoe
oxuaanue u aucnepcusi. [I[pumepsl MaTEMaTHUECKOTO OKUJAHUS KAK TEOPETUUYECKOTO
CpPEHETO 3HAYECHUS BEIMYMHBI. MaTeMaTHYeCKOEe OKHUIAHUE U JTUCIEPCUS CIyYalHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUI bepHym.

[Tonsatue o 3akoHe OonbIIMX uyuced. M3mepeHue BEPOSITHOCTEH € TMOMOIIBIO

4acToT.
Ponb u 3HaueHUe 3aK0Ha OOJIBIIUX YUCE B IPUPOJIC U OOIIECTRE.
HPEIMETHBIE PE3YJIBTATHBI

[IpeameTHBIC pE3yJabTAaThl OCBOSHHUS NPOrpaMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kiacce.

Yutath uHQOpMaALMIO, TPEACTABICHHYIO B TaOlMIAaX, HAa JUarpaMmax,
OpEICTaBIsATh JaHHbIE B BUAE TaOJMI, CTPOUTh JAMArPaMMbl (CTOJIOMKOBBIE

(cTosi0yaThie) U KPYroBbie) IO MAacCHBaM 3HAUYCHUH.
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OnuceiBaTh U MHTEPIPETUPOBATH peajbHbIC YHCIOBBIC JaHHBIC, TPEICTABICHHBIC
B TaOJIMIIaX, HA AWarpamMMmax, rpadukax.

Hcnonb30Bath AJI OMMCAHUS JAHHBIX CTATUCTHYCCKHE XapaKTEPUCTHKHU: CpeIHEe
apupMeTHIECKOE, METMaHa, HAanOOJIbIIIee M HAMMEHBITICE 3HAUCHUS, pa3Max.

MeTs mpencTaBieHWE O CIy9ailHOH W3MEHYMBOCTH Ha TMpUMepax IIeH,
GuU3MYECKUX BEJIMYMH, AHTPOMOMETPUYECKUX JAaHHBIX, WMETh TMPEACTABICHUE O

CTaTUCTHYECKON yCTOUYHUBOCTH.

[IpeameTHBIC pE3yJabTAaThl OCBOSHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 KJacce.

N3Bnekath U npeoOpa3oBbIBaTH HHPOPMAIUIO, TTPEACTABICHHYIO B BHJE TaOJuII,
auarpamm, rpa@ukoB, MPEeAICTaBIATh JAHHbIE B BUJIE€ TaOIUL, UarpaMm, rpauKos.

OnuceiBaTh [NaHHBIE C TOMOIIBID CTAaTUCTUYECKUX IIOKA3aTeNIed: CPEeIHUX
3HaYEHUI U Mep paccerBaHus (pa3Max, TUCIEPCUs U CTAaHJAPTHOE OTKIOHEHHUE).

Haxonuth 4acTOTBI YMCIOBBIX 3HAYEHUH M YACTOTHI COOBITHI, B TOM YHCIE IO
pe3ysibTaTaM U3MEpEeHU U HaOII0JeHUIA.

Haxonuth BEpOSTHOCTH CIIy4allHbIX COOBITMH B ONbBITaX, 3Has BEPOSTHOCTH
3JIEMEHTAPHBIX COOBITHI, B TOM UHCIIE B OIBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Hcnonp3oBath rpaduueckue MOJAENU: JEPEBO CIY4alHOTO SKCIEPUMEHTA,
ayarpaMMbl DWiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATHSIMU: MHOKECTBO, ITOJAMHOKECTBO, BBINIOJIHATH ONEpaliy Hal
MHOXECTBAMU: OOBEIMHEHUE, TEPECEUYCHHE, OMOJHEHUE, NEPEUUCISATh BIEMEHTHI
MHOECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe npeacTaBIeHUe MHOXKECTB U CBSI3EH MEXAy HUMH JUIs
OMMCaHMs MPOLIECCOB U SIBICHHI, B TOM YKCIIE P PEIIEHUH 3a/1a4 U3 IPYTUX y4eOHBIX

MPEAMETOB U KYpPCOB.

[IpeameTHbIC pE3yabTaThl OCBOEHHUS NPOTPaMMbI y4eOHOTO Kypca K KOHILY
o0yueHus B 9 KJjacce.

N3Bnekate u mpeoOpa3oBbIBaTh WH(POpPMAIMIO, MPEACTABICHHYIO B Pa3IMYHBIX
WUCTOYHUKAX B BUJAC TaOiWIl, AuarpamMm, rpadukoB, MPEJCTABISATH JTaHHBIC B BHJIC

Ta0JIHILL, TUarpaMm, rpa@uKoB.
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Pemarp 3amaun  OpraHM30BaHHBIM I1€peOOPOM  BApHUAaHTOB, a TaKXKe C
UCITOJIb30BAHUEM KOMOMHATOPHBIX IMPABHUIT U METOJIOB.

Hcrnons30BaTh onMcaTelIbHbIE XapaKTEPUCTUKU 11 MACCUBOB YHMCIIOBBIX JaHHBIX,
B TOM YHCJIE CPEAHUE 3HAYECHUS U MEPBI PACCEUBAHMUS.

HaxoauTe 4acTOThl 3HAUYE€HUM M YaCTOTHI COOBITUS, B TOM YHCIE MOJb3YSCh
pe3yJibTaTaMu MPOBEACHHBIX U3MEPEHUI U HA0IIOIEHUH.

HaxoauTh BEpOSITHOCTH CIy4ailHBIX COOBITHI B M3YYEHHBIX OMbBITaX, B TOM YHCIE
B OIIBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMM, B CEPUSIX UCIIBITAHUN 110
IIEPBOIO YCIIEXa, B CEPUSIX UCIBITAHUN bepHyiuin.

Nmets MpcacCTaBJICHUC O cnyqaﬁﬂoﬁ BCIIMYMHC U O paCIIpCaACICHUN BGpOHTHOCTCﬁ.
HNmetsn MpcaCTaBjJICHUC O 3aKOHC OONBIINX YHCEII KaKk o IIPOABJIICHUU

3aKOHOMCPHOCTHU B CJ'Iy‘-IElfIHOfI HN3MCHYHUBOCTH M O POJM 3aKOHaA OOJBIINX YHCENI B

IpUpOE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHMUE 7 KJIACC

OcHOBHOE coJepKaHHe

OcHOBHBIC BUAbBI ACATCIbHOCTHU 06yqa101111/1xc;1

HaumenoBanue pasnena |[KonauuecTBo
(Tembl) Kypca 4acoB
[TpencraBieHne JaHHBIX 7 [IpencraBneHue TaHHBIX B OcBauBaTh c1oco0bI MPEICTABICHUS

tabiunax. [Ipaktuueckue
BBIUYMCJICHHUS O TaOJINYHBIM
na"gHBIM. M3BiIeuenne u
UHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [IpakTuaeckas
pabota «Tabmuip.
I'paduueckoe
MIPEICTABJICHHUE TAHHBIX B
BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamm. Urenue u
MOCTPOCHHUE JUATPAMM.
[Tpumepsl
nemMorpaduyecKux
JTarpamM.

[IpakTuueckas pabora

«Jlnarpammb»

CTaTUCTUYECKUX JTAHHBIX U YUCJIOBBIX MACCUBOB C
MOMOILBIO TAOJIUI U IUArpamMM C UCIIOJIb30BaHUEM
aKTyaJIbHBIX ¥ BaXKHBIX JaHHBIX (JleMorpaduueckue
JTAaHHBIE, IPOU3BOJCTBO MPOMBIILIEHHON U
CEJIbCKOXO03SIMCTBEHHOU MPOIYKIIUH,
OOIIIECTBEHHbIE U IPUPOIHBIC siBiIeHUA). M3ydaTh
MeTOo/IbI PabOThI C TAOIMYHBIMU U TpaUIECKUMHU
IPEJICTAaBICHUSMU JAHHBIX C TOMOIIBIO HU(PPOBBIX
PECYpPCOB B X0/I€ MPAKTUYECKUX PAdOT

OmnucarespHas CTAaTUCTHUKA

Uucnossie Habopwl. CpegHee
apupMeTHIecKoe.

OcBauBaTh NOHSATHS: YUCIOBOU HaOOP, Mepa
LIEHTPaJIbHOM TEHJICHIINU (Mepa LIEHTpa), B TOM YHCIIe
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MGIH/IaHa YUCJIOBOI'O Ha6opa.

Y CcTONUMBOCTL MEIUAHBI.
[TpakTrueckas pabota
«Cpennue 3HaUCHUsD.
HauOombiiee n HauMeHbIIIEe

3Ha4YCHHA YHCIIOBOT'O Ha6opa.

Pasmax

cpenHee apudMeTHIecKoe, MeANaHa.

OnuchIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
CpenHero apu(pMeTHuecKoro U MeIuaHsbl.

Pemiats 3agaumn.

HM3yuyarh CBOMCTBA CPEJHUX, B TOM YHUCIIE C
MOMOIIIBIO IIM(PPOBBIX PECYPCOB, B XOJI€
IPaKTUYECKUX padoT.

OcBauBaTh NOHATHS: HAMOOJIbIIIEE U HAUMEHBIIIEE
3HAYEHUS YUCIIOBOTO MAacCUBA, pa3Mmax. Pemarn
3aJauM Ha BBIOOP crioco0a OMMCcaHusl TaHHBIX B
COOTBETCTBUH C IPUPOJION JaHHBIX U LIEJISIMU
UCCIIEIOBAHUS

CiyyaiiHas ”3BMEHYUBOCTh

CinyuaiiHasi ”3BMEHYMBOCTh
(mpumepsl). Yactora
3HAYEHHUU B MACCUBE
JaHHBIX. | pynmupoBka.

['ucrorpamMmsl.
[IpakTrueckas pabora

«CnyyaliHasi U3MEHYUBOCTbY

OcBauBaTh NOHATHS: YaCTOTa 3HAYEHUH B
MACCHUBE JaHHBIX, TPYIIIUPOBKA JaHHBIX,
rucrtorpamma. CTpOUTH U AaHAJIN3UPOBATH
TUCTOTPaMMBbI, HOAOMPATH NOAXOASAIINN Iar
rpynnupoBku. OcBauBaTh rpadpuueckue
IIPEJCTABJICHUS Pa3HbIX BUIAOB CIyYalHOU
W3MEHYUBOCTU, B TOM YHCJIE C TIOMOIILIO IIU(GPOBBIX
PECYpPCOB, B X0OJI€ TPAKTUYECKON pabOThI
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Brenenue B Teoputo rpadoB

['pad, BepuuHa, pedpo.
[Ipencrasienue 3a1a4u ¢
nomouibto rpaga. CreneHsb
(BaJICHTHOCTb) BEPUIMHBI.
Yucno pedep u cymmapHas

OcBauBaTh NoHsTUA: Tpad, BepuInHa rpada,
pebpo rpada, creneHs (BaJICHTHOCTh BEPIIUHBI),
HEeMNb U IUKIL.

OcBauBaTh NOHATHS: TTYTh B Ipade, dilIepoB MyTh,
o0xop rpada, OpMEeHTUPOBAHHBIHN rpad.

cTeneHb BepiuH. Llens u
uuki. ITyts B rpade.
[IpencraBieHue o CBI3HOCTU
rpada. O6xox rpada
(siy1epoB myTh).
[Ipencrasnenue 06
OpPUEHTHUPOBAHHBIX Tpadax

PemaTe 3a1a4M Ha IOUCK CyMMBI CTENIEHEN BEPILHH
rpada, Ha mouck o0xoaa rpada, Ha MOUCK MyTeil B
OpUEHTHUPOBAHHBIX Ipadax.

OcBauBaTth c1oco0bl IPEICTABICHUA 33/1a4 U3 Kypca
anredpbl, FEOMETPUH, TEOPUHU BEPOSTHOCTEN, IPYTUX
IPEIMETOB € MOMOILBIO rpadoB (KapThl, CXEMBI,
ANEKTPUYECKUE 1IENH, PYHKIMOHAIbHbIE COOTBETCTBHS)
Ha npuMepax
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BepoaTHOCTh M yacToTa

CIIy4aiiHOTO COOBITHSA

Ciy4aitHblil ONBIT U
CllydaifHOe COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITus. Posb
MaJIOBEPOSTHBIX

U TIPaKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPOJIC U B
oOmectBe. MoHerta u
UrpaigbHas KOCTb B TEOPUH
BEPOSITHOCTEM.
[Ipaktrueckas padora
«YacToTa BBITIAZICHUS OpJIay

OcBauBaTh NOHATHSA: CIIYYaHBIN OINBIT
U CllydyaliHOE COOBITHE, MAJIOBEPOSITHOE U
IPaKTUYECKU JOCTOBEPHOE COOBITHE.

N3yuarh 3HaUMMOCTh MAJIOBEPOSATHBIX COOBITUI B
IPUPOJE U OOIIECTBE HA BaXKHBIX MPUMEpax (aBapuu,
HECYACTHBIE CIIyYau, 3aluTa IEPCOHAIBbHOU
uH(popmaIuu, nepegaya 1aHHbIX ).

H3y4ars posib KJIACCUYECKUX BEPOSITHOCTHBIX MOJEIEN

(MOHeTa, urpaibHas KOCTb) B TEOPUU BEPOSITHOCTEH.

Ha0Juronath 1 U3y4aTrhb 4acTOTY COOBITHI B IPOCTHIX
AKCIIEPUMEHTAaX, B TOM YHUCJIE C OMOIIbIO HU(POBBIX

PEeCypcoB, B X0Ji¢ MPAKTUIECKOU PabOThI

O0oOwenue, 5 [IpencTaBICHHE JAHHBIX. IToBTOPATH M3yUYeHHOE U BHICTPAUBATH CUCTEMY
CHCTEMaTH3alHsA 3HAHUH OnucarenpHasi CTATUCTHKA. 3HAHWH.
BeposTHOCTD CilydaitHOro PemaTh 3agaum Ha NpeACTABICHUE U ONTMCAHUE
COOBITHS JIAHHBIX C IIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cyxaaTh NpUMepPbI CIYIANHBIX COOBITHIA,
MAJIOBEPOSITHBIX U MPAKTUYECKHU JIOCTOBEPHBIX
CITy4ailHBIX COOBITUH, UX POJIM B TIPUPOJIE U KU3HU
YEeJI0BEKa
OBIIEE KOJIMYECTBO 34
YACOB I1O0
[TPOITPAMME
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8 KVIACC

OcHoOBHOE COACPIKAHUC

OcHOBHBIC BUJbI ACATCIBHOCTH 06yqa}oumx051

HaumenoBanue pasznena KonnuecTBo
(Tembl) Kypca 4acoB
[loBTOpEeHune Kypca 4 [IpencraBieHne TaHHBIX.

7 xJjacca

OmnucarepbHas CTaTUCTUKA.
CinyyaiiHasi U3BMEHYMBOCTb.

Cpennue yncioBoro Habopa.

Cnydaitnbie cOOBITHS.
BeposTHOCTH M 4aCTOTHI.
Kiraccuueckne monenu
TEOPUU BEPOSTHOCTEN:

MOHCTA 1 UrpajibHasd KOCTb

IToBTOPATH N3YYEHHOE U BBICTPANBATH CUCTEMY
3HAHUM.

PemaTe 3agqaum Ha NpEICTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO H3YYEHHBIX XapaKTEPUCTHK.
PemaTe 3agqaum Ha peCTaBICHUE
IPYIIIMPOBAHHBIX JAHHBIX U ONKMCAHUE CITy4YalHOU
U3MEHYMBOCTH. PemaTe 3a1aum Ha OIpeeiIeHne
YaCTOTHI CIIy9alHBIX COOBITHI, 00CYKIEeHUE
MPUMEPOB CIyYalHbIX COOBITHIA, MaJIOBEPOATHBIX U
MPAKTUYECKU JOCTOBEPHBIX CITyYalHbBIX COOBITUMN, UX
POJIM B IPUPOJIE U KU3HU YEIOBEKA

OnucarespHasg CTAaTUCTHKA.

PaccenBanne maHHBIX

Otkionenus. Jlucnepcus
YUCJIOBOTO Habopa.
CranpapTHOE OTKIIOHEHHE
JHCJIOBOTO Habopa.
Jlnarpammel pacceuBaHus

OcBauBaTh NOHSATHS: AUCIICPCHA U CTAHAAPTHOC
OTKJIOHCHHEC, UCITIO0JIB30BAThb OTHU XaPAKTCPUCTUKHU IJIs
OIIMCaHUs paCCCUBAHUA NaHHBIX.

Bl)l}IBI/IFaTI) runoTe3nl 00 OTCYTCTBHH WJIKM HAJIUYHUHU
CBA3H IO AarpaMmam paCCCrBaHMs.

CTpOI/ITI) AuarpaMmbl paCCCUBAHUS IO UMCIOITUMCS
JAaHHBbIM, B TOM YHCJIC C IIOMOINBIO KOMIIBIOTCPA
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MHoecTBa

MHOXEeCTBO, HOAMHOXKECTBO.

Onepauun

OcBauBaTh NOHATHS: MHOXKECTBO, JICMCHT
MHOKCCTBA, IIOAMHOXKCCTBO.

HaJ MHOKECTBAMU:
00BbeIMHEHHE,
nepeceyeHue, JOMOJIHECHHE.
CaolicTBa onepanuii HaJl
MHOKECTBAMU:
MEPEMECTUTENIHHOE,
coueTaTeabHoe,
pacrpeeauTeIbHOE,
BKUTIOUeHMS. ["paduyeckoe
MpEeACTaBICHUE MHOXKECTB

BbINOJHATH Onepanuy HaJl MHOKECTBAMU:
o0beIMHEHHE, TIEpeceUeHuUE, JOTOTHEHUE.
Hcnosib30BaTh CBOMCTBA: NIEPEMECTUTENBHOE,
COYETATEIIbHOE, PACIIPENCITUTEIBHOE, BKIIFOUCHHUS.
Hcnoab3oBaTh rpaguyeckoe npecTaBiIeHUE
MHOKECTB IPHU OMUCAHUU PEATBHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 3aJ1a4 U3 JIPYTUX YICOHBIX
MPEJIMETOB U KypCOB
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BepoaTHOCTh Cliy4aliHOTO

COOBITHS

DneMeHTapHbIe COOBITHSI.
Crnyqaitnbie cOOBITHS.
bnaronpustcTByIomme
DJIEMEHTapHBIE COOBITHSI.
BeposiTHOCTH COOBITHIA.
OnBITE ¢ PaBHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITHUSIMU.

Crnyyalinbiii BEIOOD.
[Ipaktrueckas padora

«OTIBITHI C
PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMU
COOBITHUAMM

OcBauBaTh NOHATHS: YIEMEHTAPHOE COOBITHE,
CllydaiiHOE COOBITHE KaK COBOKYITHOCTb
OJIarONpPUSITCTBYIOLIUX IEMEHTAPHBIX COOBITHUH,
PAaBHOBO3MOYHBIE 3JIEMEHTAPHBIE COOBITHS.
Pemiars 3a1a4M Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITUI TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHIA
CJIy4alHOTI'O OIIbITA.

Pemiarb 3a1a4M Ha BEIYUCIICHUE

BEPOSATHOCTEU COOBITUH B OMBITaX C
PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU, B TOM YHKCJIE C TOMOUIBIO
KoMmibroTrepa. IIpoBoauTL M H3y4aTh ONBITHI

C PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMUA COOBITUSIMH

(c UCHOJIB30BAHMEM MOHET, UIrPAIbHBIX KOCTEH,

JIPYTUX MOJIENIEH) B X0/1€ TPAKTUYECKON pabOThI
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Brenenue B Teoputo rpadoB

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTH ITyTH,
CYIIECTBOBAHUE BUCSIUYECH
BEPIIINHBI, CBSI3b MEKIY
YKICJIOM BEPIUIMH U YHCIIOM
pebep. [IpaBuno yMHOKEeHUS

OcBauBaTh TNOHATHA: JepeBO Kak rpad Oe3
[IUKJIa, BUCSYas BepIIMHA (JUCT), BETBb JEpPEBa,
nyTh B JIepeBe, AUAMETP JepPEBa.

M3yyarb cBOMCTBA 1epeBa: CYIIECTBOBAHNUE BUCIYEN
BEPIUHBI, €UHCTBEHHOCTh MYTH MEXIY IBYMS
BEPIIMHAMH, CBSI3b MEXIY YHCIIOM BEPIIMH U YHCIIOM
peoep.

Pemarhb 3a5a4M Ha OKMCK U [IEPEUNCIICHUE ITyTEN

B JiepeBe, ONpeieNieHHe YMCia BEPIIUH WK pedep

B JIepeBe, 00X0]1 OMHAPHOTO JepeBa, B TOM YHUCIIE C
MPUMEHEHUEM TTPaBUiIa YMHOKEHUS

Crny4aitabie cCOOBITHS

[IpoTHBOMNONI0KHOE COOBITHE.
Juarpamma Diinepa.
OO0beauHeHne U epeceueHue
coObITiii. HecoBmecTHbIC
coObITusi. @opmyiia
CJI0KEHHUSI BEPOATHOCTEM.
[IpaBuiio ymMHOXEHUS
BEPOSITHOCTEH.

VY cii0BHast BEPOSATHOCTb.
HezaBucumeie coObITHS.
[Ipencrasnenue

OcBauBaTh NOHATHS: B3AUMHO IPOTUBOMOJIOKHBIE
COOBITHSI, OTIepallUK HAJl COOBITUSIMUA, OOBEIUHEHUE U
nepecevyeHrne coObITUl, Auarpamma Jitsiepa
(Diinepa—BeHHa), COBMECTHBIE U1 HECOBMECTHBIC
COOBITHS.

H3yuath TeopeMbl O BEpPOATHOCTH OObEIUHEHMUS
JIBYX COOBITUM ((hOPMYJIBI CTIOKEHHS BEPOSTHOCTEN ).
Pemarts 3agaum, B TOM 4KMCJI€ TEKCTOBBIC 3a/1a4H HA
ornpeeneHre BEpOATHOCTENH OO0 bEeUHEHUS U
repeceueHusi COOBITUI ¢ TTOMOIIBIO YHCIIOBOM
psMOi, uarpamm Jisepa, GOpMyITbl CIIOKCHUS
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CIIy4alHOTO 3KCIIEpUMEHTA B
BUJIE JIepeBa

BEPOSITHOCTEH.

OcBauBaTh  NOHATHA:  IPABWIO  YMHOXKEHUS
BEPOATHOCTEH, YCIIOBHAsi BEPOSITHOCTh, HE3aBUCHUMBIE
COOBITHS JEPEBO CIIy4allHOT'O OIIBITA.

N3yuars cBolicTBa (ONIPEACICHUS) HE3aBUCUMBIX
COOBITHIA.

Pemarts 3agaum Ha onpeeieHUE U UCIIOIb30BAHUE
HE3aBUCUMBIX COOBITHIA.

Pemarn 3aJa4M Ha IIOHCK BGpOHTHOCTCﬁ, B TOM 4YHCIJIC
YCIOBHBIX, C UCIIOJIb30BAHUCM JACPCBaA cnyqaﬁﬂoro
OIIbITa
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O06o00menue,

cucTeMaTHU3anusd 3HAHUU

IIpencraBieHue NaHHBIX.
OrnucarenbHast CTaTUCTHKA.
['pads1. BepositHOCTB
CIIy4aliHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKU

IToBTOPATH N3YYEHHOE U BBICTPAMBATH CUCTEMY
3HAHUM.

Pemiathb 3aga4m Ha IPEACTABIECHNUE U OMIMCAHUE
JTAaHHBIX C MOMOINIBIO U3YUYECHHBIX XaPAKTEPUCTHK.

Pemartsb 3agaum ¢ npuMeHeHueM rpados. Pemars
3aJa44 HA HaX0XJICHHUE BEPOATHOCTH CIyYalHOIO
COOBITHS TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUH,
B TOM YMCJIE B OIBITAX C PABHOBO3MOXHBIMU
aJIeMEHTapHbIMU cOObITUSIMU. PemnaTh 3agqaum Ha
HAXOXKJICHUE BEPOSITHOCTEH 00BETUHEHUS U
nepecevyeHusi COOBITHIA, B TOM YHCIIE HE3aBUCUMBIX, C
UCITIOJIb30BAaHUEM I'paUUECKUX MPECTaBICHUN U
JIepeBa CIy4alHOro OIbITA.

Pematsb 3agaum Ha niepeyncaeHne KOMOMHAITUN

(uncia mepecTaHOBOK, YMC/Ia COUCTAHHH ),

Ha HAXOXKJCHUE BEPOATHOCTEN COOBITHH C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIIE
C UCIIOJIb30BaHUEM TpeyroiabHuKa Ilackans

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34
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9 KVIACC

OcHoOBHOE COACPIKAHUC

OCHOBHBIC BUABI ACATCILHOCTH O6yanOHIHXC5I

HaumenoBanwme pasaena Kommdgectso
(TemnI) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBicHue TaHHBIX. IMoBTOPATH U3yYECHHOE U BHICTPAMBATH CHCTEMY

& Kiacca

OnucaresibHasg CTaTUCTHKA.
Onepanuu Hai COOBITUSIMU.

HezaBucumocTh COOBITUI

3HAHUM.
PemiaThb 3aga4m Ha IPEACTABICHNUE U OTIMCAHUE
AHHBIX.

Pemiathb 3aga4u Ha HAXO0XKIACHUE BEPOSATHOCTEN
O0OBEIMHEHUS U TIEPECEUCHUSI COOBITUIA, B TOM YUCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEJICTABICHUM U JepeBa CIIy4YaliHOTO OIbITA.
Pemate 3aga4mn Ha nepeynciieHUe

KOMOMHAaIUi (4ucia nepecTaHOBOK, YUCTIa
COUeTaHWi), HAa HaXOXJIEHHUE BEPOSITHOCTEH
COOBITHI C MPUMEHEHHEM KOMOUHATOPHUKH, B

TOM YHCJIE C UCIIOJIb30BAHUEM TPEYTOJIbHUKA
ITackans
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DNeMeHTbl KOMOMHATOPUKH

ITepecTtanoBKH.

@akropuan. CoueraHus Hu
YHUCIIO COYETaHUM.
TpeyronpHUK [Tackams.
[IpakTnueckas pabora
«Bpraucienue
BEPOSITHOCTEU c
HCMOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE TIPABUIIO
YMHOKEHHSI, YOS I0UeHHAas napa, Tporka 0OObEKTOB,
NepECTaHOBKA, (PaKTOpHUA YUCiIa, COYETAHUE, YUCIIO
COYETaHuM, TpeyroJabHUK [lackans.

Pemiates 3aga4u Ha nepeyrciicHUE

YHOPSIAOYEHHBIX AP, TPOEK, IEPEUNUCIICHHE
IIEPECTAaHOBOK M COYETAHUM DJIEMEHTOB PA3JIMYHBIX
MHOKECTB.

KOMOWHATOPHBIX (PYHKITUI
AIEKTPOHHBIX TaOIUI»

Pemate 3ajaum  Ha  NPUMCHCHHE  YHCIIA
coueTaHui B anredpe (COKpalleHHOE YMHOXKEHHE,
o6unoMm HrroToHa).

Pemiath, npumMeHsii KOMOWMHATOPUKY, 3a7adyd Ha

BBIYHCIICHUE BEPOSATHOCTEH, B TOM YHUCJIE C TIOMOIIBIO
AJIEKTPOHHBIX TAOJHI] B X0 MPAKTHIYECKOM pabOThI

['eomerpuueckas
BEPOSITHOCTD

['eomeTpuueckas
BEpOSATHOCTh. CiTyyaliHbIN
BBIOOP TOUKH U3 PUTYPHI HA
MJIOCKOCTH, U3 OTPE3Ka, U3
YT OKPY>KHOCTH

OcBauBaThb NOHATHE T€OMETPUYECKON
BEpOATHOCTU. PemiaTh 3a1a4m Ha HaXO0XACHUE
BEPOATHOCTEN B ONBITAX, IPEICTABUMBIX KaK BHIOOD
TOYEK U3 MHOTOYT'OJIBHUKA, KPyra, OTPe3Ka WIN IyTH
OKPY’KHOCTH, YACIIOBOT'O IIPOMEKYTKA
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Hcnbiranus beprysnu

HcneiTanue. Ycnex u
Heyaada. Cepus UCTIBITAHUM
JI0 TIEPBOTO ycHexa.
HcnbiTanus beprymm.
BepostHOoCTH COOBITHI B
CEpUU UCIIBITAHUN
bepnymm. [Ipaktuueckas
pabora «/cnpiTanus

bepnymm»

OcBauBaTh MOHATHS: UCIIBITAHUE,
AJIIEMEHTapHOE COOBITHE B UCTIBITAHUH (YCTIEX U
HEey/laya), cepus UCTIbITAHUMN, HACTYIIJICHUE
NEepBOTo ycnexa (Hey1aum), cepusi UCIIbITaHHM
bepnyum. Pemiars 3a1a4mM Ha HAXOXJICHUE
BEPOSATHOCTEUN COOBITUI B CEpUU UCTIBITAHUI J10
MEPBOTO YCIIEXA, B TOM YUCIIE C IPUMEHEHUEM
(bopMyIIbl CyMMBI T€OMETPUUECKOM MPOTPECCUM.
Pemiathb 3aga4n Ha HAXOXKIAECHUE BEPOATHOCTEN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCIIBITAHUIA
bepnymm, Ha HaX0XKIECHUE BEPOATHOCTH
ONPEAECICHHOTO YUCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnymm.

H3yuyars B X01€ NpaKTHYECKOH padoThI,

B TOM YHCJIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUHU HUCIIBITAHUM
bepnynmn
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CnyualiHasi BeIMYMHA

CiyyaiiHasi BeJIMYMHA U
pacupeaeaeHue
BEPOSTHOCTEM.
MareMaTtn4eckoe OKuaaHue
Y IUCTIEPCUS CIIyHalHOMN
BEJIMYUHEL. [Ipumepsl
MaTEMATUYECKOTO OXKUTaHUS
Kak

TEOPETUYECKOTO

CpPEIIHET0 3HAYCHUSA
BEJIMYUHBI.

[TonsaTre 0 3aKkoHE OONBIINX
yucel. 3mepenue
BEPOSITHOCTEN C TOMOUIBIO
yacToT. [I[ppMeHeHnune 3akoHa
OOJIBIIINX YHCETT

OcBONUTH NOHATHSA: CITy4allHAsl BEJIMYMHA, 3HAUYCHHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEECICHUE
BEPOSITHOCTEH.

N3yuats 1 00CyK1aTh IPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHbIX BEJIUUYMH (POCT, BEC
YEJIOBEKA, YACIECHHOCTh HACEICHUS, APYTUE
M3MEHYMBBIC BEJIMYUHBI, PACCMATPUBABILINECS B
KypCe CTaTHUCTHUKH ), MOJICIBHBIX CITy4ailHBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH ONBITAMU
(OpocaHre MOHETBI, UTPATBHOM KOCTH, CO
CJIy4ailHbIM BBIOOPOM U T. II.).

OcBauBaTh NOHATHS: MATEMATUUECKOE 0KUJAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS CITyYaTHOM BEJIMYMHBI KaK
aHaJIor IUCIEPCUU YUCIOBOTO Habopa.

PemiaTh 3aga4m Ha BEIYUCIICHUE
MAaTEMATUYECKOTO 0KUJAHNS U JUCTIEPCUN
JUCKPETHOM CIIy4aliHOM BEJIMYMHBI 110 33 IaHHOMY
pacnpenesneHrio, B TOM YHCIIE 33/1a4, CBA3aHHBIX CO
CTPaxOBAHUEM M JIOTEPESIMHU.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIpEICICHUI, B TOM
YHUCJIE PACIIPEAECTICHUS CIIYYaHOW BEJIMYUHBI
«UHCIIO YCIEXOB» B CEPUM UCTIbITAHUN bepHyrum.
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N3y4ath 4acTOTy COOBITUS B IOBTOPSIFOIIMXCS
CJIy4alHbIX ONbITaX KAK CIy4allHyIO BEJINUUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBITUX urcen (B popme
bepuymn): npu OOJIBIIOM YKCIIE OIBITOB YaCTOTA
COOBITHSA OJIM3KA K €r0 BEPOSTHOCTH.

Pemarhb 3a5aun Ha U3MepeHUE BEPOSITHOCTEH €
IIOMOIIBIO YACTOT.

OO0cy:knaTh poJib 3aKOHA OOJIBIIMX YHCEN B
00OCHOBAaHMHU YaCTOTHOTO METOJa W3MEpPEHUs
BEPOSTHOCTEN.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKOW YCTOMYMBOCTH B H3MEHUYMBBIX
ABJICHUSIX, POJIb 3aKOHA OOJIBILIMX YKCEN B IPUPOAE U
B )KU3HH YEJIOBEKA

O060011IeHNE, KOHTPOJIH 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CHCTEMY
OmnucarenbHas CTaTUCTHKA. SHAHUMN.

BeposaTtHOCTh CitydaliHOTO
COOBITHS. DIEMEHTHI
KoMOMHaTopuku. CiayyaiiHble
BEITUYMHBI U PacpeieTICHUs

Pemarh 3aga4u Ha NpeACTaBICHUE U ONIMCAHHUE
JIAHHBIX.

Pemarh 3aga4u Ha HAX0XKJACHUE BEPOSATHOCTEMN
COOBITHI, B TOM YHCJIC B OIBITAX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH, BEPOSATHOCTEH 0ObETMHEHUS U
nepeceueHusi COObITUM, BBIYUCIISATh BEPOSITHOCTH B
ONBITaX C CEPUAMU CIyYAaWHBIX UCIIBITAHUN
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OBIIEE KOJIMYECTBO 34
YACOB 110
[TPOI'PAMME
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INEPEYEHDb (KOAU®UKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MMPOBEPSIEMbBIX TPEBOBAHWMH K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITIPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP KAHUSA

ITO MATEMATHUKE

B ¢denepanbHbIX U pernoHANbHBIX MPOIEAYypax OLEHKH KadecTBa OOpa30BaHUs

UCIIOJIB3YETCSl TIepeueHb (KOAU(PUKATOP) paCIpEEICHHBIX M0 KJaccaM MPOBEPSEMBIX

TpeOOBaHUI K pe3yibTaTaM OCBOEHHMS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl

OCHOBHOTI'O O6HICFO 06p8,30BaHI/IH N 3JICMCHTOB COACPKAHUSA 110 MATECMATHUKC.

5 KJIACC IIpoBepsieMble TPeOOBAaHUSA K Pe3yJbTATAM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

Kon IIpoBepsieMble MpeAMETHBIE PE3YIBTAThl OCBOCHUS OCHOBHOM
IPOBEPSEMOIO o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00ILIEro 00pa30oBaHMsI
pe3ynbTara
1 Yucna v BBIYUCIEHUS
11 [lornmath W TPaBUIBHO YMOTPEONATH TEPMUHBI, CBSI3aHHBIC C
' HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMHU U ACCATUIHBIMU JPOOSIMU
5 CpaBHUBaTh W YNOPSAOYMBATH HATypaJbHbIC YHCIIA, CPABHUBATH B
1. MPOCTEUIIUX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IpoOU
COOTHOCUTHh TOYKY HA KOOPJIMHATHOW (YKCIIOBOW) MpPsIMON C
1.3 COOTBETCTBYIOIIUM €M YHUCIOM U M300pa)kaTh HaTypajbHbIE 4YHCIIA
TOYKaMU Ha KOOPJMHATHOM (YUCIOBOM) IPSIMOiA
BreimonusaTe apudmMeTHueckne AeUCTBUS C HATypaTbHBIMU YUCIIAMH, C
1.4 OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIIINX CITyHasiX
1.5 BEIMOTHATE MPOBEPKY, MPUKUAKY pe3ybTaTa BEIYUCICHUN
1.6 OKpyIJISITh HATypaJIbHBIE YHCIIA
2 Penrenue TekcTOBBIX 3a1a4
Pemarh TekcToBble 3amauyd  apu(METHYECKUM CHOCOOOM M C
2.1 MOMOIILbIO OPTraHW30BAHHOTO KOHEYHOro Iepedopa BCEX BO3MOMXKHBIX

BAPUAHTOB
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Pematsp 3aJa4u, CoACpIKamue 3aBUCUMOCTH, CBA3BIBAIrOmync

2.2 BEJIMYMHBI: CKOPOCTh, BpEMSs, pACCTOSIHUE, II€Ha, KOJIMYECTBO,
CTOMMOCTb
Hcronp30BaTh KpaTKWE 3aIllMCH, CXEMBI, TAOJIHIIBI, 0003HAYCHHS TIPH
2.3 pelieHuu 3a1ad
[Tonb30BaThCA OCHOBHBIMU E€IUHUIIAMUA HM3MEPEHUS: II€HbI, MAaCCHI,
24 pacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIPpAXaTh OJHU CIUHUIIBI
BEJIUYUHBI Yepe3 ApyTHe
W3BnekaTh, aHaIU3UpPOBaTh, OILICHUBATh HWH(MOPMAIIHUIO,
MIPE/ICTABICHHYIO B tTabnuie, Ha  CTOJOYaTOU
2.5 auarpaMMe, MHTePIPETHPOBATh MPEACTABICHHBIC JaHHBIC,
UCII0JIb30BATh JJAaHHBIC TIPHU PEIICHUU 3a]1a4
3 H
arJisiiHas FTeOMeTpus
[Tomp30BaThCA TEOMETPUYCCKUMH TOHATHUSIMH: TOYKa, TIpsMas,
3.1 OTPE30K, JIyd, YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT
[IpuBoaMTh TpPHUMEPHI OOBEKTOB OKPYKAIOIIETO MHpPaA, WMEIOIINX
3.2 dbopMy U3YUEHHBIX TEOMETPUUECKUX (PUTYD
Hcnonb30BaTh TEPMUHOJOTHIO, CBS3aHHYIO C yrjaMu: BepIIMHA
3.3 CTOpOHA; C MHOTOYTOJIbHHUKAaMH: yroj, BEpIIMHA, CTOpOHA,
JMArOHallb; C OKPYKHOCTBIO: paanyc, TUAMETP, LIEHTP
N300pakath U3yuyeHHbIE TeoMeTpruieckue GUrypbl Ha HETMHOBAHHOMN
3.4 1 KJIETYaTOM Oymare ¢ mOMOIIBIO ITUPKYJIS U TUHEHKH
HaxomuTh 1WHBI OTPE3KOB HEMOCPEICTBCHHBIM HW3MEPECHHEM C
35 MOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KW 3aJaHHOU NJIUHBI, CTPOUTH
OKPYXHOCTbH 33JJaHHOTO pajuyca
36 Hcronp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJIbHUKA, KBaJIpaTa)
' JUTSL KX TTIOCTPOCHUS, BEIYUCIICHUS TIIOMIAIN U TICpUMETpa
Beraucnsate mepuMerp W IUIONIAAbh KBajpaTa, MNPSMOYTOJbHHKA,
3.7 buryp, COCTaBIEHHBIX W3 MPSMOYTOJHHUKOB, B TOM 4YHCIE (QUTYp,
M300paKEHHBIX Ha KJIeT4aTol Oymare
28 [Tonb30BaTBCS OCHOBHBIMH METPHUYECCKUMHU CIUHUIIAMHA H3MEPCHUS

JJIMHBI, TUTOINAaAW, BbIpAKAaTh OJJHU CANMHUIBI BEJIMIYUHBI YCPE3 IPYTUC
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Pacrnio3naBath MMapaJuICJICITUIIC, KY6, HCIIOJBb30BaATh TCPMHWHOJIOTHUIO!

3.9 BEeplUIMHA, pedpo, TpaHb, HU3MEPEHHUs; HAXOAUTh HW3MEpPEHUs
napajuienenunena, kyoa
Bbruncnate  00beM  Ky0a, napajulenenumnesna 1o 3aJaHHbIM
3.10 U3MEPEHHSIM, M0JIb30BAThCS SIUHUIIAMH U3MEpPEHUsI 00bemMa
311 Pemate HeCIOXKHBIE 33a/1a4M HA U3MEPEHUE T€OMETPUUECKUX BEIUYUH

B IIPAKTHYCCKUX CUTyallUAX

HpOBepﬂeMble AJIEMEHTHBI COACPKAHUS

Kon

HpOBGpHCMBII?I QJICMCHT COACPKaHUA

1

HatypanbsHble uncna u HyJIb

1.1

Hatypansnoe uncno. Pan nHarypanbnbix umcen. Ywucno 0. M3o0paxenue
HaTypaJbHBIX YMCENl TOUKAMH Ha KOOPJIMHATHOU (YMUCIIOBOM) MIPsIMO

1.2

[lo3unmonHas cucrema cuucienus. Pumckas nymepanus. [decarnanas
CUCTEMA CUUCIICHUS

1.3

CpaBHEHHE HaTypAJIbHBIX YMCETl, CPABHEHHE HATYPAIBHBIX YHCET C HYJIEM.
OxpyriieHHE HaTypaJIbHBIX YUCET

1.4

CrnoxxeHrne, BBIYMTAHUE, YMHOXEHHUE M JICJICHUE HATypalbHBIX YHCEI.
CBOWCTBO HyJNA TMpPU CIOXKEHUU, CBOWCTBA HYJIS M €IUHUIIBI TIPH
ymHOkeHuH. [lepemecTuTenbHOe U COUYETAaTEIbHOE CBOWMCTBA (3aKOHBI)
CIOKEHMSI U YMHOXXEHUS, paclpeeuTeIbHOe CBOMCTBO  (3aKOH)
YMHOKEHHUSI

1.5

Hcnonp3oBanne OykB st 0003HAYEHHs] HEU3BECTHOIO KOMIIOHEHTAa U
3aMKiCH CBOMCTB apu(PMETHUECKUX JIEUCTBUMA

1.6

Jenutenu W KpaTHble 4YHCla, pa3jiokeHHe Ha MHoxutenu. [Ipocteie u
coctaBHble uucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [eneHue ¢
OCTaTKOM

1.7

CreneHb ¢ HaTypajdbHBIM IIOKa3aTEJIEM. 3alUCh YHUCIA B BHUJE CYMMbI
Pa3pAIHBIX CIAraeMbIX

1.8

HucnoBoe BbIpakeHUE. BplUMCIECHHE 3HAYEHHM YHUCIIOBBIX BBIPAXKEHUM,
MOPSZAOK BBIMIOJHEHU JEUCTBUU. VCronp30BaHWE NPU  BBIYMCICHUSAX
MEPEMECTUTEILHOTO U COYETATEIIbHOTO CBOMCTB (3aKOHOB) CJIOKEHHS U
YMHOKEHUS, pACIPEAECTUTEIBHOTO CBOMCTBA YMHOXKEHUS

Hpobu
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[IpencraBnenne o apoOM Kak crmocobe 3amuch YacTH  BEIWYUHBI.
OObikHOBeHHBIE MpobOu. [IpaBuibHBIE U HeMpaBUIbHBIE Apodu. CMemanHas

2.1 Ipo0b, Mpe/ICTaBlIeHne CMEIaHHOW poOu B BUJIE HENMPABUIBLHOU IpoOu U
BBIZICJICHUE TICJION YacCTH YHCJIa M3 HEMpaBWIbHOW apodu. M3o0pakeHue
npo0ei ToOukaMu Ha YUCIOBOM MpsIMOit

25 OcHoBHOe cBoicTBO napodu. Cokpaimienue apooeit. [IpuBenenue apobu k

' HOBOMY 3HameHaTeno. CpaBHEHUE ApoOeit
Cnoxenue W BbBIUUTaHHE JApoOed. YMHOXKEHHE U JelieHHe Jpooeid,

2.3 | B3auMHOOOpaTHbIe apobu. HaxoxaeHune dacTu IIeJIOT0 M IENOro MO €ro
4acTu
Hecarnunas 3anuch apooOei. [IpencraBneHue OecITUYHOM ApOOH B BHJIEC

24 O0ObIKHOBEHHOM. M300paskeHne NeCITUUHBIX ApOoOeH TOUKaMu Ha YUCIOBOM
npsiMoil. CpaBHEHUE JAECATUYHBIX IpoOei

”E Apudmernueckue NeUCTBUS C NECATUYHBIME Ipo0siMu. OKpyTIIeHHE

' JECATUYHBIX ApoOei
3 Pemenme TekCcTOBBIX 3a1a4
3.1 Periennie TEKCTOBBIX 3a/1a4 apu(PMETHYECKUM CITIOCOOOM
3 Pemenue nornueckux 3agad. Pemenue 3amay nepebopoM BceX BO3MOKHBIX
' BapuaHTOB. Vcronb30BaHME MPU PEIICHUH 3a]1a4 TaOJIHI] U CXEM
Pemienne 3amay, coaepiKallvxX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUMYHHBI:
33 CKOPOCTb, BpEMS, pAacCTOSIHUE, LIEHY, KOJIWYECTBO, CTOMMOCTh. EJIMHUIIBI
' WU3MEPEHUS: MacChl, 00bEMa, IIEHbI, PACCTOSHUS, BpEMEHH, CKOPOCTH. CBS3b
MEXKly €AMHULIAMHU U3MEPEHUS KAXKIOW BEJIMYUHBI
3.4 Peliienrie OCHOBHBIX 3a/1a4 Ha IpoOU
3.5 [IpencraBienrie TaHHBIX B BUE TAOJIHII, CTOJOYATHIX JUArpamMm
4 Harnsannas reometpust
Harnsinaele mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKA, MpsiMas,

4.1 OTPE30K, JyY, yroJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. YTOIL
IIpssMOH, OCTpPBIN, TYIIOM U Pa3BEPHYTHIN YIJIbI
JimvHa oTpe3ka, METpUYEeCKHe €IWHULbI JUIMHBL JlIMHa JIOMaHoW,

4.2 MEPUMETP MHOTOYroJIbHUKA. I3MepeHre U MOCTPOEHUE YIJIOB C MOMOUIBIO

TpaHCIIOPTUPA
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4.3

Harnsigaele mpeactaBieHuss 0 QuUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJIBHUK, KBaIpaT, TPEYTOJIBHUK; O PaBEHCTBE QUTYD

4.4

N3o0pakenne ¢uryp, B ToM yucie Ha kierdaton Oymare. IloctpoeHue
KOHpUTYpaluii W3 YacTed NpsAMOH, OKPYXKHOCTH Ha HEJIWHOBAHHOW U
kieryatod Oymare. Mcmonp3oBaHHME  CBOWMCTB  CTOPOH M YIJIOB
IpsIMOYTOJIbHHKA, KBaJpaTa

4.5

[Inomane MNpsSAMOYrolbHUKA KM MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX W3
NPsIMOYTOJIBHUKOB, B TOM 4HCIIe (UTYp, M300paKEHHBIX Ha KJIET4aTon
Oymare. EnuHULIBI ©3MEpEHNUs II0IAaU

4.6

Harnsgnele  mpeacTaBieHuss O INPOCTPAHCTBEHHBIX  (urypax:
IOpSIMOYTOJIBHBIN Mapajienenumes, Ky0, MHOrorpaHHuku. W3o0paxenue
NPOCTEHIINX MHOTOTPAaHHUKOB. Pa3BepTku Kyba W mMapaiienenuresa.
Co3znanue Mojeneil MHOIOIPaHHUKOB (13 Oymaru, MpoBOJIOKH, MJIACTHUIINHA
U APYTHX MaTe€pUasoB)

4.7

O0BeM TPSMOYTOJBLHOIO Mapajuienenunena, kyoa. EnuHuibl u3zmepeHus
o0beMa

6 KJIACC IIposepsiemble TPeOOBAHUA K pPe3yJibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaAMMBbI

Kon [IpoBepsiemble IpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
MPOBEPSEMOTO o0pazoBaTeILHON TPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHus
pe3yabTara
1 Yucna v BBIYMCIICHUS
3HaTh M TMOHUMAThb TEPMHHBI, CBS3aHHBIC C PA3JIMYHBIMU BUJAMHU
1.1 YHUCel U Coco0aMu UX 3aMHCH, IEPEXOIUTh (€CIU 3TO BO3MOXKHO) OT
OJIHOM (hOpMBI 3aIUCU YUCIIA K IPYTOi
CpaBHUBaTh U YNOPSAJOYUBATH I1IE€JIbIE YHCIA, OOBLIKHOBEHHBIE H
1.2 JECATUYHBIC TPOOH, CPAaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB
BbinmonHATh, codeTass  yCTHbIE U NUCBMEHHBIE  IPUEMBI,
apupMeTHIeCKUe IEHCTBUS C HATYpPaJbHBIMU U IEIBIMH YHCIIAMH,
1.3 OOBIKHOBEHHBIMU M JIECATUYHBIMU JIPOOSIMHU, TOJOXKUTEILHBIMU H
OTPULIATEILHBIMU YHCIIAMU

138



BpIuucisaTe 3Ha4E€HUST YMCIOBBIX BLIpa)KCHI/Iﬁ, BBIIIOJIHATD IIPUKHUAKY
H OLICHKY pcE3yjbTaTa BLI‘{I/ICJIGHI/Iﬁ, BBIITIOJIHATD Hp606pa3OBaHI/I$I

1.4 . .
YUCJIOBBIX BBIPAKCHWNW HA OCHOBE CBOWCTB apU(PMETHICCKUX
eUCTBUN
OKpyrJsITh 1IEJbIC qyucia u JNECATUYHbBIC poowu,
1.5 HAXOJUTh MPUOIUKEHUS YK Cell
CoOTHOCUTH TOUKY Ha KOOPJAMHATHOW MPSAMOM C COOTBETCTBYIOIIUM
1.6 el ynciIoM 1 u300paxaTh YUCiIa TOYKAMHU Ha KOOPJIUHATHOM MPSIMOM,
HaXOJUTh MOAYJIb YUCTIA
17 COOTHOCUTh TOYKY B MOPSIMOYTOJIBHOM CHCTEME  KOOpPJIHUHAT
' C KOOpAMHATAMH ATOW TOYKH
OkpyTasTh 1ebie qyucia u NECATUYHbBIC pobwu,
1.8 HaXOJUTh MPUOMKCHUS YUCET
2 YucnoBbie U OYKBEHHBIE BHIPAKEHUS
[ToHuMaTh ¥ ynoTpeOIsiTh TEPMUHBI, CBSI3aHHBIE C 3aMUCHIO0 CTEIICHU
21 4uciia, HAXOAUTh KBaApaT M KyO 4Yucia, BBIYUCIATH 3HAUYCHUS
YUCTIOBBIX BBIPAKEHUM, COJIEPKAITUX CTETICHU
[Tonp30BaThCA MPU3HAKAMU ACITUMOCTH, PACKIIa/IbIBaTh HATypaJbHBIC
2.2 4yucia Ha IPOCTble MHOKUTEIN
2.3 [Tonb3oBaThCA MacITaAOOM, COCTABISATh MPOMOPLIUHA U OTHOLLEHUS
Hcnonb3oBaTh OyKBBI JjIsi O0O3HAUCHWsS] 4YHUCENT TMpPU 3alUCH
2.4 MaTEMaTUYECKUX BBIPAKEHUM, COCTABIIATh OYKBEHHBIE BHIPDAKCHUS U
(dhopMyJibl, HAXOAUTH 3HaUYCHUSI OYKBEHHBIX BhIpaKECHUMN
2.5 Haxonuts HEU3BECTHBI KOMIIOHEHT PaBEHCTBA
3 Pemrenne TekCcTOBBIX 3a1a4
3.1 PemaTte MHOrOImAroBpleé TEKCTOBBIC 3aJaud  apu(OMETHUECKUM
crnocooom
Pemiath 3amauu, cBsi3aHHBIE C OTHOIIEHUEM, MPOIMOPIIMOHATBHOCTHIO
3.2 BEJIMYMH, MPOIEHTAMH, PEIIaTh TP OCHOBHBIC 3a/ladyd Ha APOOH H

MIPOLICHTHI
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3.3

Pemares 3agmaum, coxepxKamue  3aBUCHMOCTH,  CBS3BIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpEMs, pacCTOSHHUE, LEHY, KOJIMYECTBO,
CTOMMOCTb, POU3BOAUTEIHHOCTD, BpEMs, 00bEM PaOOTHI, UCIOIB3YS
apumeTnyeckue JIEHCTBUS, OLEHKY, HPUKHUAKY; IOJIb30BaThCS
€AUHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYUH

3.4

CocTaBniaTh 6YKBCHHBIG BBIPAXXCHUA 110 YCJIOBHUIO 3a/1a9U

3.5

W3pnekats wuH(pOpMalMIO, TPEACTaBICHHYI0O B TalOnuiax, Ha
JIMHEWHOM, cToJI0uaToi 15810 KPYTrOBOM IrarpaMmax,
WHTEPIIPETUPOBATH MPEACTABICHHBIE JaHHbBIC, UCIIOIb30BaTh JAHHBIC
IIPU PELICHUU 3a]a4

3.6

[IpencraBnars HHGOPMAIIUIO C TTOMOIIBIO TA0IUIL, JIMHEHHON U
CTOJIOYATOM AHarpaMm

HaFHHI[HaH reoMeTpua

4.1

[IpuBoaUTH TIPUMEPHI OOBEKTOB OKPYKAIOIIETO MHPA, HMEIOIINX
dbopMy HM3YyUEHHBIX T€OMETPUUECKUX IJIOCKMX U MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX 1 CUMMETPUYHBIX (PUTYp

4.2

N300paxaTh € MOMOIIBIO LUPKYJS, JUHEHKH, TpaHCIOpPTHpa Ha
HEJIMHOBAaHHOW M KJeT4yaTod Oymare M3y4YeHHbIE IUIOCKHE
reoMeTpuyeckre GUrypsl 1 KOH(GUTypaluu, CAMMETPUYHBIE (PUTYPBI

4.3

[Tonb30BaThCSd TECOMETPUUYECKUMH TOHATUSIMH: PAaBEHCTBO (QUTYD,
CUMMETPHSI; UCMIOJIb30BATH TEPMUHOJIOTHIO, CBSI3AHHYIO

C CUMMETPHEN: OCb CHMMETPHH, LICHTP CUMMETPUHN

4.4

HaxoauTe BEIMYMHBI YTII0B H3MEPEHHUEM C MOMOILBIO TPAHCIIOPTHUPA,
CTPOUTH YIUIbI 33aJIAaHHOW BEJMYMHBI, INOJIB30BATHCSA IPU PEIICHHUU
3a71a4 TPaJyCHOM MEpPOM YIiIOB, paClO3HABATh HA YEPTEkKAX OCTPHIMH,
PSAMOM, Pa3BEPHYTHIN U TYNION YTJIbI

4.5

Beuucnare  OauMHY — JIOMaHOM, NEPUMETP  MHOTOYTOJIbHHKA,
IIOJIb30BATbCA €AUHULAMM W3MEPEHHMs [UIMHBI, BBIPAXKATbh OJHHU
€IUHULBI U3MEPEHUS JUIMHBI Uepe3 NPyTrue

4.6

HaxoauTp, ncnonp3ys 4epTeKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEKTY
JIBYMsI TOYKaMH, OT TOYKHM 10 IPSAMOM, JUIMHY IIyTH Ha KBaJIpaTHOMU
CETKE
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Boerancnsate mwiomans (GUryp, COCTaBICHHBIX M3 MPSIMOYTOJBHUKOB,
UCITI0JIb30BaTh pa3OMEHHE HAa MPSIMOYTOJbHUKHM, HA paBHbIE (UTYpHI,

4.7 JOCTpaviBaHUE JIO TMPSIMOYTOJBHHUKA, TIOJIB30BATHCS OCHOBHBIMH
CAVHUIIAMH W3MEPCHMsI TUIOMIAAW, BBIPAXATh OJHH CIAHHUIIBI
U3MEPEHHUS IUIOMIAIN Yepe3 IpyTrue
Pacro3HaBaTh Ha MOJAENSAX M H300paXCHUSIX MUPAMHIY, KOHYC,

4.8 IUJINHAP, WCIIONh30BaTh TEPMUHOJIOTHIO: BEpINWHA, PeOpo, TpaHb,
OCHOBaHUE, pa3BepTKa

4.9 N3o0paxkaTh Ha KjaeT4aToM OyMare MmpsMOYTOJbHBIN Mapasjieeune;]

410 Beraucnsate 00beM  MpSMOYTOJIBHOTO — Tapajulefienunena, Kyoa,

' MI0JIB30BATHCS OCHOBHBIMH €TUHUIIAMH U3MEPECHHS 00BheMa

411 PemaTe HecHOXHBIE 3a7aud Ha HAXOXJICHUE T'€OMETPUYECKHUX|

BCJIMYMH B IIPAKTUYICCKUX CUTyallUAX

HpOBepﬂeMble AJIEMEHTHBI COACPKAHUS

Kon [IpoBepsieMblil 3IEMEHT COJIEPHKAHUS
1 HarypansHbie uncna
Apudmernueckue ACHCTBHUS C MHOTO3HAYHBIMU HATypPaJbHBIMU UYHCIIAMH.
UucnoBble BBIpAXEHUS, TOPSAOK JEHCTBUM, WCIOJb30BaHUE CKOOOK.
1.1 Hcnonb30BaHue MPU BEIYUCICHUSAX TIEPEMECTUTEIIBHOTO U COYETATEIBLHOTO
CBOMCTB CJIOKE€HUSI M YMHOXEHHS, paCIpeIeIMTeIbHOIO CBOMCTBA
YMHOXEHUS
1.2 OxkpyriieHue HaTypaJIbHBIX YUCET
13 Jlenutenu u KpaTHbIE Yncia, HAMOOIBIIUA OOIINIA IETUTENb U HAUMEHbIIIEe
' oOuiee kpaTHoe. JlenMMoCcTh CyMMBbI U IPOU3BEICHUS
14 Jlenenue ¢ ocTaTkoM
2 Hpobu
”1 OObIKHOBEHHAsI JAPOOb, OCHOBHOE CBOMCTBO JpoOU, COKpalleHue ApoOei.
' CpaBHeHUE U yHopsiiouMBaHue npooei
’5 Pemienne 3amad Ha HAXO0XKJIEHUE YACTU OT LIEJIONO M LEJOTO MO €ro YacTH.

Jlpo6HOe 4ncio Kak pe3ynbTat AesIeHus
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[IpencraBnenne AecATUYHOW nOpoOW B BHUAC OOBIKHOBEHHOW ApoOM U

2.3 BO3MO>KHOCTb MPEACTABIECHUS OOBIKHOBEHHOH Ipo0OU B BUJE JECATUUHOM
JlecsiTuunble 1poOM M MeTpUYeckas cuctema Mep. Apudmerudyeckue
24 | JIEHCTBUSA U YHCJIOBBIE BBIPAXKECHHS C OOBIKHOBEHHBIMU U JIE€CATUYHBIMU
JIpoOsIMU
OtHomenue. /[leneHne B JaHHOM OTHOIIEHHMU. Macmitad, nponopuus.
2.5 [IpuMeHneHne nponopuni Py PELIEHNN 3a1a4
[lonsiTne npoueHTa. BeruncieHne NpoueHTa OT BEJIMYUHBl U BEJIMYUHBI 110
26 ee MPOIEHTY. BripakeHHe MPOIEHTOB JECATHUHBIMH ApoOsiMu. Pernenue
3a/1a4 Ha IPOLEHTHI. BrIpa)keHne OTHOIEHUS BEJTUYHH B IIPOLEHTAaX
3 [TosoxkuUTENBHBIE U OTPULIATEIBHBIEC YUCIIA
IlonoxurenbHble U OTpULIATENbHBIE Yucaa. Llenpie yncna. Monyne yucia,
3.1 reoMeTpuyecKas MHTepIpeTanus MOAyis uucia. M3o0paxkeHue uucen Ha
KOOPAMHATHOM NpsAMOM. YnciioBble MpoMeXyTKA. CpaBHEHHE YHCET
Apudmernueckre ACUCTBUS C MOJOXKUTEIBHBIMU W  OTPHIATEIbHBIMU
3.2 YUCIaMU
[IpssMOyroOJIbHAs cUCcTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopaumHaTel TOUKM
3.3 Ha IUIOCKOCTH, abciucca u opauHarta. lloctpoenue Touek u ¢uryp Ha
KOOPJIUHATHOM TJIOCKOCTH
4 BykBeHHBIE BbIpaKEHUS
[Ipumenenue OykB ISl 3alUMCH  MAaT€MAaTHYECKUX BBIPAKEHUH U
npemsoxkennii.  CBolicTBa  apudmeTudeckux AecTBuUi. BykBeHHBIE
4.1 BBIDOKEHHUSI W YHCIOBBIE  IOACTAHOBKM. DByKBEHHBIE  PpaBEHCTBA,
Hax0>KJICHUE HEU3BECTHOTO KOMITOHEHTA
®opMyiibl, GOopMyIsbl IEPUMETPA U IUIOWIAAM MPSMOYroJbHUKA, KBaapara,
4.2 o0beMa mapajienenunena u Kyoa
5 Penrenue TekcTOBBIX 3a/1a4
5.1 Perienrie TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CITIOCOOOM
Pemenue nornveckux 3amad. Pemenue 3anay nepedbopoM BceX BOZMOMKHBIX
5.2

BAPUAHTOB
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Pemenue 3a7la4, COJACPKAIMMUX 3aBUCUMOCTH, CBA3SBIBAIONINX BCIMYUHBI:
CKOpPOCTBD, BpCMs, PacCCTOAHUC, OcHa, KOJIM4YCCTBO, CTOUMOCTD,

5.3 MPOU3BOAUTENLHOCTh, BpeMsi, 00beM paboThl. EMUHUIBI H3MepeHHs:
Macchl, CTOMMOCTH, PACCTOSIHUSI, BpPEMEHHU, CKOpOCTH. CBsi3b MEKIY
€AMHUIIAMU U3MEPEHUS KaKI0M BETUYUHbI

£ 4 Pemienne 3amad, CBSI3aHHBIX C OTHOIIEHUEM, MPONOPLHMOHAIBHOCTBIO

' BEJIMYMH, POIIEHTAMU; PEIIEHHE OCHOBHBIX 3a]1a4 Ha IPpOOU U IMPOLIEHTHI
OneHka U MPUKUIIKA, OKpyrieHue pesyibrara. CocraBiieHHe OYKBEHHBIX

5.5 BBIPAKEHUU 10 YCJIOBUIO 3aJa4H.

6 [IpencraBneHre NaHHBIX C MOMOIIbIO Tabmuu W auarpamMm. CronbOuatelie
. auarpaMMbl. UTeHHE KPYTrOBBIX AUArpaMm
6 Harnsgnas reomerpust
6.1 Touka, mpsMas, OTPE30K, JIy4, Vyroj, JIOMaHasi, MHOIOYTOJIbHUK,
' YETHIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYXKHOCTb, KPYT

6.0 B3auMHOe pacnosokeHHe JBYX NpsSIMbIX Ha IUJIOCKOCTH, IapajuielbHbIE
' psiMbIe, IEPIICHIUKYJIIPHBIC MTPSMbIC

6.3 M3MmepeHne pacCTOSIHUM: MEXAy ABYMs TOYKAMM, OT TOYKH JO IPSMOMH,
' JUTMHA MapuIpyTa Ha KBaJpaTHOM ceTke

6.4 W3mepeHre U MoCTpOeHUe YrioB C MOMOUIbIO TPAaHCIOPTUPA

6.5 Buapl TpeyrosbHUKOB: OCTPOYTOJBHBIA, MPSAMOYTOJBHBIA, TYHOYTOJbHBIN,
' paBHOOEAPEHHBIN, pABHOCTOPOHHUI

6.6 YerbipexyronbHuk. lIpsAMoOyronpHHK, KBaApaT: HMCHOJIb30BAHUE CBOMCTB
' CTOPOH, YTJIOB, TUArOHAJIECH

N300paxkeHre reoMeTpuueckux (uryp Ha HEIMHOBAaHHON Oymare c

6.7 MCIIOJIb30BAaHUEM LIUPKYJIS, TJUHEHKH, YTOIbHUKA, TPAHCIIOPTHUPA.
[Toctpoenus Ha kineTyaToit Oymare

6.8 | [lepumeTp MHOTOYroJbHUKA
[Tonsitue  mmomanu  GUTYpPHI,  EOUHUIBI  W3MEPEHHS]  IUIOINIAJIN.

6.9 [TpubnuxeHHOe U3MepeHue oA GUryp, B TOM 4HCII€ Ha KBaJpaTHOU
CEeTKE

6.10 | [IpuOnmxeHHOE N3MEPEHNE UIMHBI OKPYKHOCTH, IUIOIIAANA KpyTa

y ) y

143



CummMmeTpus: IEHTpaJIbHAS, oceBast u 3epKajbHasl.
6.11 [TocTpoeHHEe CUMMETPUIHBIX QUTYD
Harnsgasie IPEICTaBICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuienenunesn, Ky0, mpu3mMa, mnupamMusia, KOHycC, HUIUHAP, map u cdepa.
N300paxenne  TpocTpaHCTBEHHBIX  ¢uryp. Ilpumepsr  pa3BepTok
6.12 MHOTOTPaHHHKOB,  IWIMHApa W  KoHyca. Co3maHue  Mojene
IIPOCTPAHCTBEHHBIX QUTYp (M3 OyMaru, MpOBOJIOKH, TUTACTHJIMHA U JIPYTHX
MaTepuaoB)
[TonsitTne obbeMa, emqUHUIBI U3MEpeHUs 00beMa. OO0bEeM MPSIMOYTOIBHOTO
6.13 napajuienenumneaa, Kyoa

7 KIIACC IIpoBepsieMble TPeOOBAaHUA K Pe3yJIbTATAM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

Kon [IpoBepsiemMble TPEAMETHBIE PE3YIIBTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHMUsI
pe3ynbTaTa
1 Yucna v BBIYUCIEHUS
BelmonHsaTh, coyeTass ~ yCTHbIE W TNHCbMEHHBIE  IPUEMBI,
1.1 .
apumeTryeckue IeUCTBUS C pallMOHATIbHBIMU YUCIAMU
Haxonute  3Ha4eHWs]  YMUCIOBBIX  BBIPAKEHUW,  MPUMEHATH
1.2 pa3zHOOOpa3HbIe CIOCOOBI M TPUEMBI BEIYUCIICHUS 3HAYEHUM IPOOHBIX
BBIPXEHUM, co/iep KaluX OOBIKHOBEHHBIE U IECATUYHbBIE IPOOH
[lepexoquts OT oOnHOM (OpPMBI 3alMUCH 4YHCENl K Jpyrou
(mpeoOpa3oBbIBaTh  ACCATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
1.3 OOBIKHOBEHHYIO B JIECATHYHYI, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO TPOOb)
1.4 CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAJIBHBIE YHCIIA
1.5 OkpyrJsTh yncna
BBINTONHATE MPUKUAKY W OLIEHKY pe3yJbTaTa BBIYHMCIECHUMN, OLICHKY)
1.6 3HAYEHUU YUCIIOBBIX BBIPAKCHUN. BBINOIHATE 1eUCTBUA
CO CTETECHSAMHU C HaTypaJIbHBIMU MTOKA3aTeJIIMU
[TpuMeHsTh MPU3HAKKU IETUMOCTH, PA3JI0OKEHHE HA MHOKUTEIH
1.7 HATypaJbHbIX YUCEI
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Pematn IMPAKTHUKO-OPUCHTUPOBAHHBIC 3aJa4u, CBA3aHHbIC C
OTHOIICHHUECM BCJINYHH, IMPOIIOPIUOHAJIBHOCTBIO BCJIMYHH,

1.8 IIPOLICHTAMH, HHTEPIIPETUPOBATH PE3YyJIbTATHI PELICHUs 3a1ad C
Y4E€TOM OTPaHUYEHMM, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAECMBIX
O00BEKTOB
2 AnreOpanyeckue BbIpaKeHHS
Hcnonb3oBaTh anreOpanyeckyl0 TEPMHUHOJOTHMIO M CHUMBOJIHKY,
2.1 IPUMEHATH €€ B IIPOLIECCE OCBOCHUS yUeOHOr0 MaTepuaa
29 Haxonute 3HaueHHs OyKBEHHBIX BBIPAKEHUUN npu
' 3a/IaHHBIX 3HAYECHUSX ITEPEMEHHBIX
23 BoeimonHATe mpeoOpa3oBaHMs II€JIOTO  BBIPAKEHUST B MHOTOYJIEH
' IPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPHITUEM CKOOOK
BBINOTHATE YMHOKEHUE OJHOWICHA HA MHOTOWIEH MU MHOTOWICHA Ha
2.4 MHOTOYJIEH, TNPUMEHATh (OpMyJbl KBajpara CyMMbl M KBajparta
pa3HoCTH
OCylIecTBIATh  Pa3J0KEHWE MHOTOWIEHOB Ha MHOXUTEIH C
25 MOMOILbIO BBIHECEHUS 332 CKOOKHM OOILEro MHOKUTENS, TPYINIUPOBKU
' cllaraéMbix,
npuMeHeHus: (POPMyJ COKPAILIEHHOTO YMHOKEHHUS
26 [TpumeHsTh TpeoOpa3oBaHusi MHOTOUYICHOB JJISl PELICHUS Pa3IMuHbIX
' 3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATBHON MPAKTUKHU
57 Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEISMHU
' JUIsL IpeoOpa30BaHUs BBIPAKEHUI
3 YpaBHEHUS 1 HEPABEHCTBA
Pemlare nuHEWHBIE YpaBHEHHS C OJHOM NEPEMEHHOW, NPHUMEHS
3.1 IIPaBUJIa NIEPEX0A OT UCXOAHOIO YPAaBHEHUS K PABHOCUIIBHOMY €MY.
[IpoBepsTh, ABASETCA U YUCIO KOPHEM YPaBHEHUS
3.0 [Tpumensty rpaduueckue MeTOAbl MPU PELICHUH  JTMHEHHBIX
YPABHEHHUU U UX CUCTEM
33 [Ton6Gupath npuMepsl Nap YUCE, SABISIOIIUXCS PEIICHUEM JIMHEIHOTO

YpaBHCHUA C IBYMS IICPEMCHHLIMHA
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CtpouTh B KOOPJUHATHOMN MIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS

3.4 C IBYMsI TIEPEMEHHBIMU; TOJB3YSICh TpaduKOM, IPUBOIUTH MPUMEPHI
pelIeHNs ypaBHEHUS
35 Pemats cucteMsl AByX JINHEWHBIX YPABHEHHUU C IBYMS IIEPEMEHHBIMU,
' B TOM YHCJIe TpaduyecKu
CocTaBiATh U peniaTh JIMHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 yYpaBHEHUH TIO YCIOBHIO 3aJa4d, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3314 IIOJyYEHHBIH Pe3yabTaT
4 Koopnunate! u rpadpuku. yHkunu
N300paxkaTb Ha KOOPJAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBaJIbl, 3aIHCHIBATH
YHUCJIOBBIE TPOMEKYTKU Ha alNreOpandyeckoMm si3bIKe
42 OTMmeuaTh B KOOPJUHATHOM MIIOCKOCTU TOYKH I10 33JaHHBIM
' KOOpIMHATaM
43 Crpoutsb rpadguku TUHEHHBIX QyHKIUN. CTpouTh rpaduk QPyHKIUU y
' = x|
OnuceiBaTh C MOMONIbIO (DYHKIMI M3BECTHBIE 3aBUCHUMOCTU MEXIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHUE, ILIEHY, KOJMNYECTBO,
CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpEMsl, 00BEM pabOThI
4.5 Haxonuthb 3HaueHne PYHKIIUHU TI0 3HAUCHHIO €€ apTryMeHTa
[lonumate rTpaduueckuii cmoco® MNpejCTaBICHUS W aHAINU3a
4.6 uHbOpMaIH, U3BJICKATh U HHTEPIPETUPOBATH HHPOPMAITHIO
U3 rpa)MKOB pealibHbIX IPOLECCOB U 3aBUCUMOCTEH
5 BeposTHOCTh U CTaTUCTHKA
Yurars nHGOpMaIIMIO, TIPEICTABICHHYIO B TaOJIUIIAX, HA AUarpaMMmax,
5.1 MPECTABIATH IaHHBIE B BUJIE TaOJUI, CTPOUTH JUArpaMMBbl
(cTronbukoBeIe (CTOIOYATHIC) U KPYTOBBIC) 110 MACCUBAM 3HAYCHHM
5 OnuceiBaTh W WHTEPIPETUPOBATh PEATbHBIC YHWCIOBBIE JIaHHBIC,
' Ipe/ICTaBIICHHbIE B TA0JIMIIAaX, HA IMarpaMmax, rpaukax
Hcnonb3oBaTh O  ONUCAHUS JAHHBIX CTAaTHUCTUYECKUE
5.3 XapaKTePUCTHUKU: CpeaHee apupMeTHIecKoe, MeInaHa, HauboJbIIee U

HanMMCHBIICC 3HAUCHUA, pa3Max
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5.4

NMeTs mpencTaBieHHE O CIIy4alHOM M3MEHYMBOCTH Ha IpUMEpax
IEH, (U3NYECKUX BEIWYUH, AHTPOIIOMETPUUYECKUX JAHHBIX, UMETh
IIPEICTABIICHUE O CTATUCTUYECKOW YCTOMYHNBOCTH

['eomeTpust

6.1

Pacnio3naBaTh M3y4eHHbIE T€OMETpUUYECKUE (DUTYPBHI, ONPEICNATh UX
B3aMMHOE PaCIOJIOKEHUE, HU300pakaThb TEeOMETpUUYECKHEe (QUrypsl,
BBINIOJIHATh YEPTEKU MO YCIOBUIO 3ahaud. M3MmepsATh nUHEHBIE U
YIJIOBBIE BEJIMYMHBI. Pemars 3aaun Ha BBIYMCIIEHUE JJIMH OTPE3KOB
Y BEJINYMH YTJIOB

6.2

Jenate TpyOyI0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEAMETOB B
peaabHOM KU3HH, pa3MEPOB MPUPOIHBIX 00BEKTOB. Paznuuate

Pa3sMCPLI 3TUX 00BEKTOB IO MMopsAAKY BCIIMYHNHBL

6.3

CTpOI/ITB YCPTCIKU K TCOMCTPHUICCKUM 3a/la4aM

6.4

[Tons30BaThCs IIPU3HAKAMHU pPaBEHCTBA TPEYTOJIBHUKOB,
UCII0JIb30BaTh IIPU3HAKU U CBOWMCTBa  paBHOOEAPEHHBIX
TPEYTOJIBHUKOB IIPU PEIICHUU 3a/1a4

6.5

HpOBOIII/ITB JJOT'HYCCKHC PACCYIKACHUA C HUCIIOJIb30BaHHCM
TCOMCTPHUUCCKUX TCOPEM

6.6

Ilonws3oBaTbCs IIPU3HAKAMU pPaBEHCTBA IIPAMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIMAaHbI, MPOBENCHHON K THUIIOTEHY3€E
PSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUYECKUX 3a0a4

6.7

OnpenensaTe NapaaieabHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
oOpasyeT ¢ HUMHU cekymas. OnpeaensaTh mapauieIbHOCTh MPSMBIX C
MOMOIILIbIO PABEHCTBA PACCTOSIHUM OT TOYEK OJIHOM MPSIMOM JO TOUYEK
IPyTrou npsiMOu

6.8

Pemiats 3324 Ha KileT4yaTol Oymare

6.9

[IpoBOAUTH BBIYMCICHUS M HAXOIUTh YHUCIOBbIE U OyKBEHHBIE
3HAQYEHUS YIJOB B TEOMETPUYECKHUX 33J1adyax C HCIHOJIb30BAHHEM
CYMMBI YIJIOB TPEYTOJIbBHUKOB U MHOT'OYTI'OJIBHUKOB, CBOWCTB YIJIOB,
O0Opa30BaHHBIX MpPH MEPECEUCHUU [IBYX MapaIeNIbHbIX MPSIMbIX
cekylen. Pemars npakTuyecKue 3a/1aun Ha HAXO0XKIEHUE YTIIOB

6.10

Biagerp DNOHATMEM TIE€OMETPUYECKOTO MeECTa TOYEK. YMEThb
OTpeeNsATh OUCCEeKTPUCY YIJIa U CEePeAMHHBIN TMEePHEHAUKYISP K
OTpe3Ky KaK F€OMETPUUYECKHE MECTA TOUYEK
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6.11

@OopMyIMpPOBaTh ONPENEIICHUS OKPYKHOCTH M Kpyrd, XOpIbl H
IMaMETpa OKPYKHOCTH, IIOJb30BaThCA HX CBOMCTBAMHU. YMETH
IIPUMEHATH 3T CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Bianerp MOHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTh ee I1eHTp. llomp3oBaThcs (hakTamMu O TOM, YTO
OMCCEKTPUCHI YIIIOB TPEYTOJbHUKA [IEPECEKAOTCS B OJJHOU TOUKE, U O
TOM, YTO CEPEINHHBIC NIEPIICHANKYIISIPBI K CTOPOHAM

TPCYT'OJIbHHUKA IICPECCKAIOTCA B OHHOﬁ TOYKC

6.13

Bnanerp mnoHATHEM KacaTelNbHOM K OKpPY>KHOCTH, I10JIb30BAThCSA
TEOpEMOM O MNEpPHNEHAMKYISIPHOCTH KacaTeIbHOM M pajauyca,
IIPOBEJICHHOIO K TOYKE KacaHUs

6.14

[Tonp3oBaThCs HpOCTCI?IIHPIMH ICOMCTPHUUCCKNMHU HCPABCHCTBAMU,
ITIOHUMAaTh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

6.15

[IpoBOANTH, OCHOBHBIE TE€OMETPUUYECKHUE IOCTPOCHUS C IMOMOIIBIO
MUPKYJIS U TUHEHKH

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUS
1 Yucna v BBIYUCIEHUS
Jpo6u OOBIKHOBEHHBIE M JECSTHUYHBIE, IEPEXOA OT OJHON (HOPMBI 3aITUCU
1.1 npobeit k apyrou. IloHsTHEe panMOHAIBHOTO YHUCIA, 3aMKMCh, CPAaBHEHUE,
YHOPSAI0YUBAHUE PALIMOHATBHBIX YK CEIl
Apudmernueckue NEUCTBHs C pallMOHAIBHBIMU 4YHCiIaMH. Pemienue 3amau
1.2 U3 peajbHOM NMPAKTUKU HA YaCTH, HA APOOU
13 Crenenb ¢ HaTypajJbHBIM IIOKa3aTelieM: OMNpeleieHue, MpeoOpa3oBaHUe
BBIPKEHUI Ha OCHOBE OIPEEIICHHUS, 3aITUCh OOJBIINX YUCENT
[TporeHThl, 3aMuch MPOLIEHTOB B BUJE IPOOHU U IpOOH B BUIE MPOLIEHTOB.
14  Tpu ocHOBHBIE 3agaud Ha NPOLEHTHl, PEIIEHHE 3aJady U3 pealbHOM
MPaKTUKU
[Ipumenenue NPU3HAKOB JEJIMMOCTH, Pa3oKeHUE Ha
1.5 MHOXHUTEIN HATYPAIbHBIX YUCET
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Peanbnbie 3aBUCHUMOCTH, B TOM qucic ImpsAamMast 141 06paTHa51

1.6
MPONOPLUHUOHAIIBHOCTH
2 AnrebpanvecKkue BhIpaKCHHS
[IepeMeHHBIE, UNCIIOBOE 3HAUEHUE BBIPAKEHUS C IEPEMEHHOM. JlomycThMBIE
2.1 3HA4YECHUS [TIEPEMEHHBIX
[IpencraBieHne 3aBUCUMOCTH MEKy BETUYMHAMU B BUJE (POPMYJIBL.
2.2 Boruncnenus no hopmysnam
23 [TpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH, TOXJIECTBEHHO
' PaBHbBIE BBIPAKECHHUS
2.4 CBoiICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM
OpHounensl 1 MHOTOWIEHBI. CTeneHb MHOTOWIEHA. C105)KE€HNE, BBIYUTAHUE,
2.5 YMHOXEHHE MHOTOYJICHOB
@opMyJbl COKpPALIEHHOIO YMHOJKEHMS: KBaJapaT CyMMBbl M KBajapar
26 | pasHoctu. DopMmysia pa3HOCTH KBaAparoB. Pa3jokeHre MHOIOYIEHOB Ha
MHOKHUTEIN
3 YpaBHeHUs
VYpaBHeHUE, KOpPEHb YpaBHEHMs, MpaBwia MpeoOpa3oBaHUs YpaBHEHUS,
3.1 PaBHOCUIIBHOCTDh YPaBHEHUU
JluHenHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIO KOPHEW JIMHEHWHOIO
3.2 YPaBHEHUSI, PEIIEHUE JIMHENHBIX YPABHCHUHN
CocraBiieHME YpaBHEHHM 110 YCIIOBUIO 33/1a4M. Perienrne TeKCTOBBIX 3a/1a4 C
3.3 ITOMOILBK YPaBHEHUU
3.4 | JluneitHoe ypaBHEHUE C ABYMS TIEPEMEHHBIMU U €r0 rpaduk
CucremMa NIByX JIMHEMHBIX YpAaBHEHHUW C NIByMs IIEpEMEHHBIMU. Pemenue
3.5 CUCTEM ypaBHEHHMH cmocoOoM mojcTaHoBKU. [Ipumepsr  perieHus
TEKCTOBBIX 337124 C IOMOILBIO CUCTEM YPAaBHEHUU
4 Koopaunate! u rpaduku. OyHkiuu
4.1 Koopannara Touku Ha pAMOin
45 Uucnosele  npoMmexyTku.  PaccrossHme  Mexay — AByMs  TOYKaMu

KOOPJAMHATHOU MPSAMOU
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4.3

[IpssimoyrosibHast cucrema koopauHat, ocu Ox u Oy. AOcuucca u opauHaTa
TOYKU Ha KOOPAMHATHOMN TUIOCKOCTH

4.4

[Ipumeps! rpadukoB, 3agaHHbIX GpopmyiaaMu. UTeHue rpaduKoB peaibHBIX
3aBUCUMOCTEN

4.5

[Honsitue pynkuuu. ['padux pynkuuu. CBoiicTBa GyHKIUN

4.6

Jluneiinas ¢yukiwus, ee rpaduk. 'padux Gyskium y = [x|

4.7

['paduyeckoe perieHrne TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX
YpaBHEHUM

BeposTHOCTB M cTaTHCTHKA

5.1

[IpencraBnenrie MaHHBIX B BHjAe TaOmuil, JuarpamMMm, TpaduKOB.
3anonHeHue TaOJWIl, YTEHHE W TIOCTPOCHHUE JHarpamMm (CTOJOMKOBBIX
(cTtonbyaTeiX) W KpyroBbix). UTeHne rpaduKkoB peasbHbIX MPOIECCOB.
N3Bneuenue uHboOpMaMK W3 AWarpaMM M TaOJMIl, WCIOJIb30BaHHUE U
WHTEPIIPETaLNs JTaHHBIX

5.2

OmnucarenpHas CTaTUCTHKA: CpeaHee apu(pMETHUECKOoe, MelrnaHa, pa3Max,
HamOoJiblIeE W HauUMEHbLIEe 3HAaYeHUs Ha0opa YHUCIOBBIX JIAHHBIX.
[IpumMeps! Ciny4yallHOW N3MEHYHUBOCTH

5.3

CrnyyaliHbIil 3KCHIEpUMEHT (OMbIT) U ciiydailHoe coObiThe. BeposTHOCTh 1
yacTtoTa. Poib MajoBEpOSITHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITHI B
npupoge W B oOmecTtBe. MoHeTa UM WrpaidbHas KOCTb B TEOPHUH
BEPOSITHOCTEU

5.4

I'pad, BepmmHa, pedpo. Crenenp BepuinHbl. Yuciao pedep U cymmapHas
creneHb BepimMH. IIpencraBnenue o cBsisHocTU Tpada. Llemu U HUKIIBL
[Tytu B rpadax. O6xox rpada (3inepos myts). [IpencraBnenue 06
OpUEHTHPOBaHHOM rpade. Pemenue 3a1au ¢ moMouibio rpados

['eomerpus

6.1

HauvanbHble noHsATUs reomerpuu. Touka, Npsmas, OTPE3O0K, Jyd. YTIOJI.
Bunsl yrmos. BeprukanbHble W CMEXHBIE YIUIbl. buccekrpuca yria.
Jlomanas, MHoroyrosibHUK. IlapamienbHOCTP W NEPNEHAUKYISIPHOCTH
PSIMBIX

6.2

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHUHU.
[IpuMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE
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6.3

OCHOBHBIE IOCTPOEHHUS C IOMOILBIO TUPKYJIA U TUHEHKH. TpEeyroyibHUK.

Bricora, Menuana, OMccekTpuca, uxX CBOMCTBA

6.4

PaBHOOCApEeHHBIN U PAaBHOCTOPOHHHUHN TPEYTroJbHUKH.  HepaBeHCTBO
TPEYrOJIbHUKA

6.5

CBoiicTBa 1 MPU3HAKK PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipuznaku
PaBEHCTBA TPEYTOJIBHUKOB

6.6

CpoiicTBa W TNpU3HAKU MapaliedbHBIX npsMbix. CymMmMa  yriioB

TPEyTOJbHHUKA. BHEIIHUE yTIIbI TPEYrOJIbHUKA

6.7

[IpssMOyTONIbHBIA TpEyroabHUK. CBOWCTBO MEAHMAHBI MPSAMOYTOJBHOTO
TPEYTrOJbHUKA, TMPOBEJCHHOW K TuUnoreHy3e. IIpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOJIbHBIN TPEYTOJIBHUK C YTIIOM

B 30°

6.8

HepaBeHnctBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O
JUIMHE JIOMaHOHM, Teopema O OoJblIeM Yyrjie W OOoJblled CTOPOHE
TpeyroyibHUKA. [lepneHauKysap u HaKJIOHHAs

6.9

['eomeTpuueckoe MecTO TOYEK. bHccekTpuca yria W CEpeIUHHBIN
MEPIEHIUKYJIAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK

6.10

OKpyXHOCTb M Kpyr, XOpJa M JHAMETP, HX CBOMCTBA. B3anmmuoe
pacIlONIOKEHUE OKPY:KHOCTH U IpsaAmou. KacarenbHas M cexymas K
OKPY’KHOCTH

6.11

OKpyXHOCTb, BIICaHHAA B YroJl. BnucanHas u onMcaHHasi OKPY>KHOCTH
TPEYTrOJbHUKA

8 KJIACC IIpoBepsiemble TPeOOBAaHUSA K Pe3yJIbTATAM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

Kon [IpoBepsiemMbIe TIPEAMETHBIC PE3YIIBTATHl OCBOCHHS OCHOBHOM
MIPOBEPSIEMOT0 00pa3oBaTeIbLHOM IPOTPaMMBbl OCHOBHOT'O OOIIET0 00pa30BaHUs
pe3ynbTara
1 Yucaa v BBIYUCICHUS
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1.1

Hcnonp30BaTh  HAYaJIbHbIE  NPEACTABICHUA O  MHOXKECTBE
JNEWCTBUTEIBHBIX YUCEN 11 CPABHEHUS, OKPYIJIEHUS U BBIYUCIICHUH,
M300pakaTh JEHCTBUTEIBHBIC YHCIA TOYKAMHA HA KOOPAWHATHOM
MPSIMOU

1.2

[IpumensaTy mOHATHE AapU(METUYECKOTO KBAJAPATHOTO  KOPHA,
HaxXOAWTh KBaJpaTHbIE KOPHM, HCHOJB3YyS NpU HEOOXOIUMOCTU
KAJIBKYJISTOP, BBITIOJIHSATD npeoOpa3oBaHUs BBIPAXKCHUU,
COJZIEpIKAIlMX KBaJPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnonp3oBaTh 3amucd OOJBIIMX W MajbIX YHCET C ITOMOIIbIO
JeCATHUYHBIX ApoOel u creneHei yucna 10

AnreOpanyeckre BbIpaKCHUS

2.1

[IpyuMeHATP MOHATHE CTENEHU C LEJBbIM I10KA3aTeIeM, BBIIOIHATH
npeoOpa3oBaHusl BBIPAKCHUHN, COJAEPKAIUX CTENEHU C IEJIbIM
IoKasaresaeM

2.2

BeIMONMHATE  TOXKIECTBEHHBIE MpeoOpa3oBaHUS  palOHATBHBIX
BBIPQXEHUI Ha OCHOBE IMpaBWJl JEHCTBUI HaJl MHOTOYJICHAMH U
anredpandyecKuMu ApoosiMu

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TPCXYJICH HA MHOXKHUTCIIN

2.4

[TpumensaTe nmpeoOpa3oBaHUsl BHIPAKECHUH ISl PEIICHUS] Pa3IMYHbBIX
3a7a4 U3 MaTEMaTUKHU, CMEXXHBIX IPEAMETOB, U3 PEATbHON MPAKTUKHU

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemate nuHENHBIE, KBaJpaTHbICE YPAaBHEHUS U pPalMOHAJIbHBIC
YPaBHEHUSI, CBOISIIIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHHU C IByMs
MEPEMEHHBIMU

3.2

[IpoBOoAMTE NPOCTEUIINE HWCCICAOBAHHWS YPAaBHEHUH M CHCTEM
ypaBHEHHUH, B TOM 4HCI€ C TPUMEHEHHUEM TIpapUuecKux
NpeaCcTaBlIeHU (YCTaHABIMBATh, UMEET JIM YPaBHEHHUE WM CHCTEMa
YPaBHEHUH PELIECHHUs, €CJIU UMEET, TO CKOJIBKO, U MPOYEE)

3.3

[lepexoguts OT cioBecHOM (OPMYJIMPOBKM 3aJayd K €€
anredpandecKkoil MOJENNU C TIOMOIIBI0 COCTABJICHUSI YPABHEHUS HIIU
CUCTEMbl ypaBHEHUW, WHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3ysbTaT
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3.4

[IpumeHATP CBOMCTBAa YHMCIOBBIX HEPABEHCTB [JII CpPABHEHU,
OLICHKH, pellaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOU U UX
CUCTEMBI, JaBaTh TPaUUECKYIO0 ULTFOCTPAIMIO MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[lonumMaTh ¥ HCNOJIB30BaTh (PYHKIUOHAIbHBIC TOHSATUS M SI3BIK
(TepMUHBI, CUMBOJUYECKHE OOO3HAUYEHUs), OMNPEICTSATh 3HAYCHUE
GyHKIMM MO 3HAYEHUIO apryMeHTa, ONpeessiTh CBOMCTBA (QyHKIUU

1o ee rpaduky

4.2

K
Ctpouts rpaduKy d1eMenTapHbIX GyHKImi Buaa: YO _ , y = X%, X
y =X, y = |X|, onmuChIBaTh CBOMCTBA YMCIOBOM (DYHKIUU TI0 €€
rpaduKy

BeposTHOCTB M cTaTHCTHKA

5.1

W3BnekaTe W TpeoOpa3oBBIBaTh MHGOPMAIHIO, MPEACTABICHHYIO B
BUJIC TaONHWII, TUarpamm, rpaduKoB, MPEACTABIATh JaHHBIC B BHJIC
Ta0JIHII, TUarpamMm, rpauKkoB

5.2

OnuchiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX TOKa3aTeseH:
CpPEIHUX 3HAYEHUW W Mep pacceuBaHusi (pa3max, TUCIEPCUS U
CTaHJaPTHOE OTKJIOHCHUE)

5.3

HaxoauTh 4acTOTHI YHUCIOBBIX 3HAYEHUN M YaCTOTHI COOBITHI, B TOM
YHCJIE 10 pe3yJbTaTaM U3MEPEHUI U HaOII0CHU

5.4

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITUN B OMbBITAX, 3HAs
BEPOSTHOCTU JJIEMEHTAPHBIX COOBITUM, B TOM YHCJIE B OMBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU

5.5

Hcnonp3oBath  rpaguyeckue  MOJENIU:  JEPEBO  CIy4allHOTro
HKCIIEPUMEHTA, AUarpaMMbl Dijiepa, YUCIOBas MpsMast

5.6

OnepupoBaTh MNOHSATUSIMUA: MHOXECTBO, MTOAMHOKECTBO; BBHIMOJIHSTH
omepalMu  HaJl  MHOXECTBaMM: OOBEIMHEHHUE, IepeceucHue,
JIOTIOJTHEHUE; TIEPEUYUCTATh JBJIEMEHTBI MHOXECTB, IPUMEHSTH
CBOMCTBA MHOYKECTB
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5.7

Hcnons3oBath rpaduueckoe NpeCTaBICHUE MHOXKECTB M CBs3ed
MEKly HUMU JIJIsl ONUCAHUs MPOLIECCOB U SIBICHUM, B TOM YHUCJE MPU
pelieHnu 3a7a4 U3 IPyrux y4eOHbIX MPEIMETOB U KYpPCOB

['eomeTpust

6.1

Pacrio3naBaTtb OCHOBHBIC BHUAbI YCTBIPCXYI'OJIbHHUKOB, HUX 3JICMCHTEI,
MOJIb30BAaThCS X CBOMCTBAMH IIpU pCHICHNN I'COMCTPHUICCKHUX

3aaad

6.2

[IprMeHATh CBOKMCTBA TOUKH IIEPECECUEHUS MEAUAH TPEYTOJIbHUKA

(eHTpa Macc) B pelieHuy 3aa4

6.3

Bnagers moOHATHEM CpEIHEW JMHUM TPEYTrOJbHUKA W TpaIClNH,
MPUMEHATh WX CBOWMCTBA NpPU PEHICHHUM TEOMETPUYECKHUX 3aj1ad.
[Tosnb3oBathes Teopemont Dasieca U TEOPEMOU O MPOMOPLUHUOHATIBHBIX
OTpe3Kax, IPUMEHSTh UX JJISl PEIICHUS TPAKTUYECKUX 3a7a4

6.4

[IpumeHsATh mnpu3HaKW MOAOOMS TPEYTOJIBHUKOB B  pPELICHUU

IrCOMCTPHUUCCKHUX 3ada4d

6.5

[Tonws3oBaThes TeopeMont [Tudaropa ajis pemieHus reoMeTpUIECKUX U
npakTU4eckux 3anad. CTpouTh MaTeMaTUYECKyHd MOJENb B
MPAKTUYECKUX 3aJ]]a4aX, CAMOCTOSTENILHO JIeJIaTh YEePTEK U HAXOJUTh
COOTBETCTBYIOIIHE IJTUHBI

6.6

Branerp MOHATHSMM CHHYCAa, KOCMHYCAa M TaHIE€HCA OCTPOTO yTJia
NPSAMOYTOJIBHOTO TpeyroibHUKa. [10ap30BaThCAd 3TUMHU NOHITHSMH
JUISL PELIEHUS ITPAKTUYECKUX 3a1a4

6.7

Beruncnars (pa3iMuHbIMU CHIOCO0AMU) IUIONIAAb TPEYroJIbHUKA U
IJIOMIAA MHOTOYTOJIbHBIX (QUTyp (MOJB3YsCh, TIIE HEOO0XO0IUMO,
KaJIbKYJITOpOM). [IpuMEHSATh MOTyYeHHbIE YMEHHS B MPAKTHYECKUX
3a/1ayax

6.8

Brnanerp MOHATUSIMH ~ BIMCAHHOTO W IIEHTPAJIBHOTO  YIUIa,
WCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YTJIAX, YrjiaX MEXIy XOpJaMH
(CekymuMH) U yrjie MEXKJy KacaTelIbHOW W XOPAOW MpHU PEelICHHUH
r€OMETPUYECKUX 3a/1a4

6.9

BJ'Ia)IeTB IMOHATHUEM OIIMCAHHOI'O YCTBIPEXYTIOJIbHUKA, IIPUMCHIATDH
CBOMCTBA OIMMCAHHOTO YCTBIPCXYTOJIbHUKA ITPpHU PCIICHWUU 3a/1a4
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6.10

[IpuMeHATP TONy4YEHHbIE 3HAHWUSA HA IMPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJEIU I 3a7a4 PeajbHOM KU3HU U NPOBOAUTH
COOTBETCTBYIOIIME BBIUMCICHUS C TPUMEHEHUEM TIO100us

Y TPUTOHOMETPUH (TIOJIb3YACH, I[I€ HEOOXOIUMO, KATbKYJISITOPOM)

IIpoBepsieMble 3JIEMEHTHI COEP:KAHUS

Kon [IpoBepsieMblii JIEMEHT COEPKAHUSA
1 Yucna u BEIYUCIIEHUS
KBagparupiii kopeHb u3 uucna. [loHATne 00 HppauMOHAIBHOM YHCIIE.
11 JlecsTnuHbIe IPUOIMKEHUS UPPALTMOHATIBHBIX YUCE
CpoiicTBa apudMETHYECKUX KBaJIPATHBIX KOPHEH M MX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YMCIOBBIX BBIPAKEHUN U BBIYMCIICHUSM.
JlencTBUTENbHBIC YMCTIA
1.3 CreneHb C 1ENbIM MMOKa3aTeneM U ee cBoricTBa. CTaHaapTHas 3alUCh YHCIIA
2 AnreOpanyeckue BbIpaKCHUS
5 KBagpaTHsiii TPEXWIEH, Pa3JIOKEHUE KBaJpaTHOTO
1 TpexuseHa Ha MHOKUTEIU
2.2 | Anre6pamueckas gpo6b. OCHOBHOE CBOMCTBO aireGpandecKoil 1poou
2.3 | Cnoxenne, BbBIUMTAHUE, YMHOKEHUE, IETICHNE anredpandeckux Apooeit
2.4 PannonanpHbIe BRIpRXXEHHS U UX TPeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA
31 KBaapatHoe ypaBHeHue, popmyiia KOpHEH KBaIpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemienue ypaBHEeHUI, CBOISIIIMXCS K JIMHEMHBIM M KBaIPATHBIM
3.3 | [Ipocreitmue qpoOHO-parMOHAIBHBIE YPABHEHUS
['paduyeckas unTEepIipeTalus ypaBHEHUN ¢ IByMsI IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPABHEHUM C IBYMs llepeMeHHbIMU. [IpuMepsl pemenns cucreM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMU
3.5 Pelienrie TEKCTOBBIX 3aj1au aaredpandyeckuM Crocooom
3.6 | YucnoBble HEpaBEHCTBA U UX CBOMCTBA
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3.7 HepaBeHCTBO ¢ 0IHON NTEPEMEHHOMN

3.8 PaBHOCHIIBHOCTH HCPABCHCTB

3.9 JInHelHbIE HEPaBEHCTBA C OJIHOM NMEPEMEHHOU

3.10 | Cucremsr nuneiinbIX HEPABEHCTB C OAHON NEPEMEHHON

4 OyHKIIU

[lonsitue ¢ynkuuu. OONacTh omNpeleaeHUuss W MHOXKECTBO 3HAaYEHUH

4.1 bynkuun. CnocoObl 3a1aHnus QyHKIUN

4.2 I'padux pynkunu. YreHne cBOMCTB (PYHKIIMH MO €€ rpaduxy

4.3 [Tpumepsl rpadukoB GYyHKIHMA, OTPAKAIOIMIUX PEAIbHBIE MPOIECCHI

@OyHKIMH, OTIUCHIBAIOUINE MPSAMYIO U 00paTHYIO MPONOPIHOHATIbHbIE
3aBUCUMOCTH, UX TpaduKu

4.4

4.5 OyHKIHH y = X2,y = X°

46 | ©Oynaxuuu yO X }52 X

4.7 ['padrueckoe perieHre ypaBHEHUN U CUCTEM YPaBHEHHIM

5 BepoaTtHocTh U cTaTUCTHKA

5.1 [IpencraBnenne TaHHbBIX B BUE TaOIUII, TUarpaMm, rpauKoB

£ 5 MHOXecTBO,  2JIEMEHT  MHOXKECTBA,  IOJMHOXECTBO. Onepanuu
' HaJl MHOKECTBaMH: O0BbEAMHEHHE, TIEpEeCceUCHHE, TOTIOJIHEHNE
£ 3 CaoiicTBa onepauun HaJl MHOECTBAMU: [IEPEMECTUTEBHOE,
' COUEeTaTeIbHOE, paCIpeIeTUTENBHOE, BKIIOYEHUS
Hcnonb3oBanue rpauyeckoro MpeicTaBICHUS MHOXECTB ISl OMHCAHUS
54 peaIbHBIX MPOLIECCOB U SIBJICHUM, NPU PEIICHUHU 3a]a4.
N3mepeHue paccemBaHus JaHHbBIX. Jlucnepcus M CTaHJIapTHOE OTKJIOHEHHE
59 | yucnossix HabopoB. J[uarpamma paccenBaHus
DyieMeHTapHble COOBITUS CiiydyallHOro ombiTa. CiaydaifHble COOBITHS.
56 BepositHoctr  coObITHI. ONBITEI C PaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU

coObrTusiMu. CrydaiiHpiii  BeIOOp. CBSI3b MEXKIYy MAaJOBEPOSITHBIMH |
MPAKTUYECKU IOCTOBEPHBIMU COOBITUSIMU B MPUPOJIE, OOIIIECTBE U HAYKe
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JepeBo. CBoiicTBa JI€pEBbEB: E€AMHCTBEHHOCTh IIyTH, CYILIECTBOBAHHE
5.7 | BHUCSYEW BEpPIIMHBI, CBSI3b MEXKIY YHCIOM BEPIIMH MU YUCIOM pebep.
[TpaBmiio ymHOKeHuUs. Pemienne 3agad ¢ noMoibio rpagoB

IIpoTuBononoxkusle coObiTHA. Jnarpamma Oiinepa. OObeAuHEHUE U
5.8 | nepeceduenue coObiTuii. HecoBmecTHble coObiTHsA. PopMmyna cloxeHUs
BEPOSTHOCTEU

5.9 VYcnoBHas BepoaTHOCTh. [IpaBuno ymHoxenus. HesaBucumbie coObITHS

[IpencraBienue sKcnepuMeHTa B BHJE JepeBa. PemieHue 3agad  Ha
5.10 |HAaXOXIEHUWE  BEPOATHOCTEM C  IIOMOLIBIO  JI€peBa  CIYyYaWHOIO
DKCIIEPUMEHTA, Uarpamm Juiiepa

6 ['eomeTpus

6.1 YetpipexyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 IIpsmoyrombHuK, poMO, KBagpar, UX IPH3HAKH U CBOICTBA

Tpaneuusi, paBHOOOKast Tpamenus, €€  CBOWCTBA U
6.3 npusHaky. [IpssMoyronbHas Tpanenus
6.4 Meton ynBoenust menuanbl. LlenTpanbHas cumMerpusd. Teopema dareca u

TeopeMa O IPOMOPLMOHATIBHBIX OTPE3Kax

6.5 CpenHue MMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp macce TpeyroiapHuka

[Togobue TpeyrodbHUKOB, Kod(pduuueHt noaodus. Ilpusznaku mnomoOus

6.6 TPEYroJIbHUKOB. [I[puMeHeHne moqooust mpy peleHny MPakTUYeCKUX 3a/1a4
6.7 DopmyIbl 15 IJIOIA/IA TPEYTOJbHUKA, TTapajuiesiorpaMmma, pomoa u
Tparneuuu
CaoiicTBa miomniaiel reomerpuyeckux ¢puryp. OTHOIICHHE M0 e
6.8 NoJ00HBIX (hUryp
Brruncnenue rmmomanei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
6.9 Oymare
610 Teopema [Tudaropa. [Ipumenenne teopemsl [ludaropa npu peurenun

IMPAKTUYCCKUX 3ada4

CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yrjia MpsSIMOYTOJILHOTO TPEYroJbHUKA.
6.11 | OCHOBHOE TpPUTOHOMETPUYECKOE TOXKIECTBO. |PUTOHOMETPUYECKHE
¢bynxun yrios B 30°, 45° u 60°
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6.12

BrnmcanHble W LEHTpaJIbHBIE YIJIBI, YIOJI MEXKIY KacaTeJIbHOW M XOPIOW.
VYTIbI MEXy XOpIaMH U CEKYLIUMU

6.13 | BnmcaHHble U OMHCAHHBIE YETHIPEXYTOIbHUKU

6.14

B3anMHoe pacrofiokeHHe ABYX OKpyXKHOcTed. Kacanue OKpyKHOCTEH.
OO01Me KacaTelbHbIE K IBYM OKPYXHOCTSIM

9 KJIACC IIpoBepsiemble TPeOOBAaHUSA K Pe3y/JibTAaTaAM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

Kon [IpoBepsiemMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOMN
IIPOBEPSAEMOI0 o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa30oBaHUs
pe3yabpTara
1 Yucna u BEIYUCIICHUSA
CpaBHUBATh W YNOPSAAOYMBATH PALMOHAIBHBIE W HPPALUOHAIBHBIC
11 qucia
BeimonuaTe apudmernyeckue AeMCTBUS C palllOHATIbHBIMU YHCIIAMU,
1.2 COYETasl YCTHBIE U TUCHMEHHBIE IPHUEMBI, BBIIIOJIHATh BEIYMCICHUS C
UppaLMOHAIbHBIMU YUCIAMU
HaxoauTe 3HaYeHHWs CTENEHEN € LENBIMHM IOKA3aTENIMU U KOPHEH,
1.3 BBIYMCIIATH 3HAYEHUS YHCIOBBIX BBIPAKCHHIM
14 OKpyIJIsITh  IE€WCTBUTENBHBIE  YKCJA,  BBIIOJHATH  IPUKHIKY|
' pe3yJIbTaTa BEIYUCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 YpaBHEHUS U HEPABEHCTBA
”1 Pemate nuHEHHBIE W KBaJApaTHbIE YpPaBHEHMs, YPaBHEHHS,
' CBOJISIIIIMECS K HUM, IPOCTEHIIINE TIPOOHO-PALIMOHANIbHBIE YPAaBHEHUS
Pemate cucTteMbl OBYX  JIMHEMHBIX  YpPaBHEHUHM C  JABYMs
29 IIEPEMEHHBIMM M CUCTEMBI JBYX YPAaBHEHMH, B KOTOPBIX OJHO
YPAaBHEHUE HE SIBIIAECTCS JIMHEHHBIM
Pemiath TekCTOBbIE 3a7jauu aIreOpandecKuM CIocOoOOM C MOMOIIBIO
23 COCTAaBJICHUsI YPAaBHEHHUsI WM CHUCTEMBI JIByX YPAaBHEHUW C ABYMS

MNEPCMCHHBIMHA
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2.4

[IpoBoauTe NPOCTEUIINE HWCCICIOBAHHWS YPAaBHEHUHM M CHCTEM
YpaBHEHUH, B TOM 4HCJI€ C DPUMEHEHUEM TpapUUecKux
NpeJCTaBICHUN (HalpuMep, yCTaHABIMBaTh, UMEET JIM YpaBHEHHUE
WIM CUCTEMA YPaBHEHUN PEIICHMS, €CIIM UMEET,

TO CKOJIBKO)

2.5

Pemlatb  nuHElHBIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
MN300pakaTh pereHrue HEPABECHCTB HA YUCIOBOM MPSMOH, 3aMTMCHIBATh
peneHne ¢ MOMOIIBI0 CUMBOJIOB

2.6

Pemarh cucTEeMBbl JHHEMHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIIOHAOMKUE KBAAPATHOC HCPABCHCTBO, I/I306pa}KaTB PCUICHUC

CUCTCMblI HCPABCHCTB Ha YHCIJIOBOM HpHMOﬁ, 3aIIMChIBATh PCIICHUC C
IIOMOIIIBIO CHMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIPH PCIICHHUHN PA3JIMYHBIX 3a1a4

DOyHKIUU

3.1

Pacrio3naBate  ¢GyHKUMM ~ W3Y4eHHBIX  BUJOB.  [loka3biBath
CXEMAaTHYECKH PACIIONIOKEHNE HA KOOPIHHATHOM TIIOCKOCTH K
rpadukoB dyskumii Buga: y =kx, y=kx +b, yO _,y = ax* + bx + ¢ X
B 3aBUCUMOCTH OT 3HaUY€HUN KOA(DPUITMEHTOB, ONHUCHIBATH CBONCTBA
byHKIUH

3.2

[Toka3piBaTh CXEMATHYECKU PACMOJIOKCHUE Ha KOOPAWHATHOM

miockocty rpadukoB Gynknmii Buga YO X, y = |X| u onuceBath
CBOMCTBa (DyHKIIMIA

3.3

Crpouts M wu300pakaTh CXeMaTHUECKU TrpaduKyd KBaJpaTUUHbBIX
(GyHKUMHA, ONMHMCHIBATH CBOMCTBA KBAJAPATUUYHBIX (PYHKUUNA MO UX
rpadukam

3.4

Pacno3naBaTh KBaipaTUYHYIO PYHKIHMIO 110 (hOpMYJIe, MPUBOIUTH
IpUMEPHI KBaAPATUUHBIX (GYHKIUN U3 pealbHON )KU3HU, PU3UKH,
reoOMETPUU

Apudmernueckas 1 reoMeTpruuecKasi Iporpeccuu

4.1

PacnioznaBaTh apupMeTHueCcKyt0 U T€OMETPUUECKYIO TPOTPECCUH TIPH
pa3HBIX Ccroco0ax 3aJaHus
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4.2

BBITIONTHIATS BBIYUCIICHUS C HWCIOJIb30BAaHUEM (OPMYNT N-TO UJIeHA
apu(PpMETUIECKON ¥ T€OMETPUUECKON MpOrpeccuii, CyMMBbI MEPBBIX N
YJICHOB

4.3

N300paxaTs 4IeHbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIUHATHON
IUIOCKOCTH

4.4

Pemiats 3agaun, CBsI3aHHBIE C YMCIOBBIMU MOCIIEIOBATEILHOCTIAMHU, B
TOM YHCIE 33Ja4yd M3 PEATbHOM >KU3HU (C HCHOJb30BAHHEM
KaJIbKYJISITOPA, HA(PPOBBIX TEXHOJIOTHIA)

BGPOHTHOCTB U CTaTUCTHKA

5.1

W3Bnekats U mnpeoOpa3oBbIBaTh MH(OPMALINIO, MPEICTABICHHYIO B
pa3IMYHBIX HCTOYHHMKAX B BHUAE TaOJIML, Jauarpamm, TrpaduKoB,
MPEICTABIIATH JIaHHBIE B BUJIE TaOJUII, AUarpaMM, rpaduxon

5.2

Pemiath 3a7aun OpraHu30BaHHBIM MEPeOOPOM BAPUAHTOB, a TAKkKE C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB

5.3

Hcnonp30BaTh  ONMUCATENBHBIE XapPAKTEPUCTUKUA JUII  MAaCCHBOB
YUCJIOBBIX JIAHHBIX, B TOM 4YHCJEC CpPEIHUE 3HAUCHUS M MEPbI
paccenBaHus

5.4

HaxoauTh 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCJIC
MOJIB3YSCh pe3yJIbTaTaMH MPOBEICHHBIX U3MEPEHUHN 1 HAOIIOICHUIA

5.5

HaxonuTh BEpOSTHOCTH CIIy4ailHBIX COOBITHI B U3YYEHHBIX OMbBITAX,
B TOM YHCJIE B ONBITAX C PABHOBO3MOXHBIMU 3JEMEHTAPHBIMU
COOBITUSIMU, B CEPHUSIX HCHBITAHUN JO MEPBOro ycrexa, B CepHsX
vcnblTanui bepuynnu

5.6

HNmeTh npencTaBiieHUE O CIIy4alHOM BEJIMYMHE U O PACIPEACICHUN
BEPOSITHOCTEN

5.7

NmMeTh mipeAcTaBieHue O 3aKOHE OOJBIIMX YHUCENl KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM HM3MEHYMBOCTM M O POJM 3aKOHA
OOJIBIIMX YUCE B IPUPOJIC U OOIIECTBE

['eomerpus
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6.1

3HaTh TPUTOHOMETPUUECKHE (HYHKIIUU OCTPHIX YIIIOB, HAXOAHUTH C UX
IIOMOIIBIO PA3JIMYHBIE AJIEMEHTHI NPSIMOYTIOJBHOTO TPEYTOJIbHUKA
(«pemieHre  TPSIMOYTOJBHBIX — TPEYroJbHUKOB»). Haxomute (¢
NOMOUIIbIO KAJIBKYJISITOpA) JJMHBI W YIJbl JJIs  HETaOJWYHBIX
3HAYCHUN

6.2

[lons30BaThCs bopmynamu MPUBEICHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM I HAXOXKIECHUS COOTHOLICHUU
M€Ky TPUTOHOMETPUYECKUMH BEIIMYUHAMUA

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUI HAaXOXIECHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA («PEIICHUE TPEYrOJbHUKOBY),
IIPUMEHSTD UX IIPU PELICHUU T€OMETPUUYECKUX 3a1a4

6.4

Bnagers monsTHSMU TpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX
aneMeHTOB ToAoOHbIX (uryp. Ilonb3oBaThecsi cBOMCTBAMU MOI00US
IPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JUIMHBI U HAXOJIUTH YIJIbl Y
no100HbIX (uryp. IlpuMeHaTh cBOMCTBa MOJ00MSA B MPAKTUYECKUX
3ajadyaXx. YMEThb MPUBOJUTH MpPUMEPBl MOAOOHBIX (uUryp B
OKpPYXaroIeM MUApeE

6.5

[Tonp3oBaThCs TCOpCMAaMH O IIPOU3BCACHHUU OTPCE3KOB XOopAd, O
IMPOU3BCACHHUN OTPE3KOB CCKYIINUX, O KBAApPaTe KacaTeJIbHON

6.6

[lonp30BaThCs BEKTOpaMH, IMOHUMATh MX TEOMETPUYECKUN U
bu3MYeCcKuil CMBICI, MPUMEHITh UX B PEHICHUH T€OMETPUUECKUX U
busnueckux 3anad. [IpuMeHsITh CKaJIIpHOE MPOU3BEIICHNE BEKTOPOB
JUISl HAXOKJICHUS JIJIMH U YTJIOB

6.7

[Tonp3oBaThCs MCTOAOM KOOPpAHWHAT Ha IINIOCKOCTH, IIPUMCHATL CI'0 B
PCHICHUU I'COMCTPHUYCCKUX WU IIPAKTUUCCKUX 3a1aqd

6.8

Biagerp NOHATHAMH  NIPaBUIBHOIO  MHOTIOYTOJIBHUKA,  JUIMHBI
OKPY>KHOCTH, IUIMHBI IyI'M OKPY>KHOCTH M PaJUaHHON MeEphl yIia,
YMETh BBIUHCIATH IUIOIIAAb Kpyra M ero 4acreil. lIpumeHATsH
IIOJIyYEHHBIE YMEHHS B IIPAKTUYECKUX 3a/1a9ax

6.9

HaxonuTth ocu WM HEeHTpbl CHMMETPUU (PUTYp, TPUMEHSATH IBHXKEHHUS
IIJIOCKOCTH B IMPOCTEUIINX CITydastX
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6.10

[IpumeHATh TIONyYCHHBIC 3HAHWS HAa TIPAKTUKE — CTPOUTH
MaTeMaTHYECKUe MOJENH IS 3a7ad peaqbHOW JKU3HH U MPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHHUS C TPUMEHEHUEM TIOI00MS |
TPUTOHOMETPUUYECKUX (QYHKIHMHA (MONB3YSCh, TAe HEOOXOIMMO,
KJIBKYJISITOPOM )

IIpoBepsieMble 3JIEMEHTHI COEP:KAHUS

Kon [IpoBepsieMblii IIEMEHT COJIEPKAHUS
1 Yucna v BBIYUCIEHUSA
PanmonanbHbie ynciia, uppalMoHaIbHbIE YHUCIIa, KOHEUHbIE U O€CKOHEUHbIC
11 JECATUYHBIEC TPOOH
MHOXECTBO JAEHUCTBUTEIBHBIX YHUCEIN, JCHCTBUTEIBHBIE YHCIA Kak
OECKOHEUHBbIE JeCATUYHbIC IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
1.2 MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MPSAMOI.
CpaBHeHUE NEHCTBUTEIBHBIX YHACEIT
1.3 Apudmernueckue AEHCTBUS C ACHUCTBUTEIIbLHBIMU YUCIIAMHU
N3mepenns, mpubIuKeHusi, OIEHKH. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
14 MHUpa, JUIUTEIBHOCTh MPOIIECCOB B OKpyXkaromiem mupe. [IpubmmkeHHoe
' 3HAYCHUE BEJIMYUHBI, TOUHOCTh NpUOIMxKeHus. OKpyrieHue Yncel.
[Ipuknka v OLEHKA PE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUs ¢ OAHOIN IEPEMEHHOM
2.2 JInnenHoe ypaBHeHue. Pelienne ypaBHEHUN, CBOASIIMXCS K JJMHEMHBIM
2.3 KBanparnoe ypaBHenue. PelieHue ypaBHEHUM, CBOASAIINXCS K KBAAPATHBIM
bukBanpatHoe ypaBHeHue. lIpumepsl pemieHHs ypaBHEHHU TPETbEHd W
2.4 YETBEPTOU CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIN
2.5 Pemenue qpoOHO-parimoHAIbHBIX YpaBHEHUN
2.6 | Cucrtembl ypaBHEHUI
2.7 VYpaBHeHue ¢ AByMS IEPEMEHHBIMH U €r0 TpauK
2.8 Pemenne cucreM IByX JIMHENHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU
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Pemenne cucrteM nByX ypaBHEHUN, OOHO U3 KOTOPBIX JUHEHUHOE, a APYroe —

2.9 BTOPOM CTENEHU
2.10 | I'paduueckast HHTEpIIpETAIUsl CUCTEMbI YPaBHEHUM C ABYMS IEPEMEHHBIMU
2.11 | Pemenue TEKCTOBBIX 3a7a4 aJIreOpauidecKuM CIIocoOoM
2.12 | YucnoBble HEPABEHCTBA U X CBOMCTBA
2.13 | Pemenue muHEHHBIX HEPABEHCTB C OJIHON TTEPEMEHHOM
2.14 | Pemenue cucteM JIMHEHHBIX HEPABEHCTB C OJTHOM MMEPEeMEHHOMN
2.15 | KBampaTHble HEpaBEHCTBA
516 ['paduyeckas uHTEpIpEeTaAlIUS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMSI
' IEPEMCHHBIMH
3 OyHKIMN
KBagpatuunas ¢yukuus, ee rpaduk u coiictBa. [lapaGona, koopauHaThI
3.1 BEPIIMHBI TapadoJibl, 0OCb CAMMETPHUHU MapadoIIbl
3.2 | I'paduxu Gynkiuii y = kX, y = kx + b u ux cpoiictsa
k
3.3 . _ 3 .
I'paduku byaxmuit YO _ , Y = X* 1 UX CBOKCTBA X
3.4  Tpaduxu pynxmmii yO X ,4 = || 1 ux cBoiicTBa
4 YucroBble NOCAEA0BATEILHOCTH
Omnpenenenue U CocoObl 3a/1aHKsT YUCTOBBIX TTOCIIEIOBATEIHHOCTEH.
4.1 3agaHue Mociae0BaTeIbHOCTH PEKYPPEHTHOM hopmysioi u GopMynoit n-ro
yjeHa
Apudmernueckas mnporpeccusi. Popmysibl n-ro 4jeHa apudMeTHdecKout
4.2 MPOTPECCUH, CYMMBI MEPBBIX N UJICHOB
I'eomerpuueckas mporpeccus. Popmysbl N-ro 4i€Ha TIeOMETPUYECKON
4.3 MIPOTPECCUM, CYMMBI MTEPBBIX N UJICHOB
N300pakeHne 4aeHOB apu(PMETHUECKON W TeOMETPUUECKOW MPOTpeccuit
4.4 TOYKaMU Ha KOOPJIMHATHOM TJIOCKOCTU. JIMHEMHBIN U 3KCIIOHEHIMAIbHBIN
poct
4.5

CnoxHbIE TIPOLEHTBI
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5 BeposaTHOCTh U CTaTUCTHKA

[IpencraBienne MAaHHBIX B BUAE TaONuWI, Jguarpamm™m, TIpaduKoB,
> b

51 UHTEpIIpeTalus JaHHBIX. UTEeHHe M TMOCTpOCHHE TaONHUIl, JUarpaMm,

rpaMKOB [0 peaJIbHbIM JIaHHBIM

5.2 [lepecTanoBku 1 (hakTOpHa

5.3 CoueTaHus ¥ YUCJIO COYETAHUU

5.4 TPCYI‘OJ'IBHHK ITackamns. Pemenue 3aJa4 C UCIIOJIb30BaAHHNCM KOM6I/IHaT0pI/IKI/I

['eomeTpuueckas BepossTHOCTh. CiydallHbI BbIOOp TOYKM W3 (UTYPHI HA

5.5 IIJIOCKOCTH, U3 OTPC3Ka U U3 AYI'H OKPYKHOCTH

5.6 HcnbiTanue. Ycenex u Heynada. Ceprst HICIIBITAHUM 0 MIEPBOTO ycnexa

Cepust ucnsiTanuit bepaysinu. BepossiTHOCTH COOBITHI B CEpUU UCTIBITAHUIM

5.7 bepnymm

5.8 CiydaitHast BEIMYMHA U PACTIPEICIICHUE BEPOSITHOCTEN

MaremaTtudeckoe OXXKNAaHUEC W JUCIICPCHUA. HpI/IMepBI MaTEMATHICCKOT'O

5.9 0KMJAHUS KaK TEOPETHUYECKOTO CPEAHETO 3HAUEHHUS BEIMUUHBI
Marematndeckoe OXHUIAHUE U JUCIIEPCHUS CIYYalHOW BEIWYUHBI «UHCIIO
5.10 YCIIEXOB B CEpUH UCTIBITAHUIN bepHymy»
[Tonsarue o 3akoHE OONBIIMX yucel. M3MepeHue BEpOSITHOCTEH ¢ MTOMOIIBIO
511 | yacror. Porms u 3Hauenue 3axona GoBIIMX UHCEN B MPUPOJIC U OOIIECTBE
6 I'eomerpus
61 Cunyc, xocunyc, Ttanreic yramoB or O mo 180°.  OcHoBHOE

TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIbI MPUBEACHUS

Pemienne TtpeyronbHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
6.2 Pemenne npakTH4eCKUX 3aad C MCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB

6.3 [IpeoOpazoBanne nomoous. [Togodrue cOOTBETCTBEHHBIX JICMEHTOB

Teopema O MNPOU3BBEAECHUU OTPE3KOB XOPJA, TEOPEMbI O MPOU3BEICHUU

6.4 .
OTPE3KOB CCKYIIUX, TCOPEMA O KBAAPATC KaCaTCIbHOU

Bektop, anuHa  (MOIyNnb)  BEKTOpA, COHAMPABIECHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOXKHO HAIPABIIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,

6.5
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pPaBC€HCTBO BCKTOPOB, OIICpallMK HaJl BCKTOPAMMU. Paznoxenue BCKTOpa I10
ABYM HCKOJIJIMHCAPHBIM BCKTOpaM

KOOpI[I/IHaTI)I BCKTOpA. CKaJIHpHOG IMPOU3BCACHNUC BCKTOPOB, INIPHUMCHCHHUC

6.6
JUTSI HAXOKJICHHUSI ITTUH U YTJIOB
JlekapToBBI ~KOOpPAWHATHl HA IUIOCKOCTH. YpaBHEHUS TMPSAMON |
6.7 | OKpPYXHOCTHM B KOOpAMHATaX, IEpPECEYCHUE OKPY>KHOCTEH U MPSMBIX.
MeTon KOOpAMHAT U €ro MPUMEHEHNE
6.8 [IpaBmIbHBIE MHOTOYTOJBHUKHN
JlnvHa okpyx)HOCTU. ['pamycHas v paguaHHasi Mepa yriia, BEIYUCICHUE ITTHH
6.9 YT OKPYKHOCTEN
6.10 |Ilmomanp kpyra, CeKTOpa, CErMEHTa
6 JIBUKEHUs TJIOCKOCTA U BHYTPEHHUE CUMMETPUU (QUTYp (dIeMEeHTapHbIE
A1

npenacrasienus). [lapamnensaeiil nepenoc. [loBopor
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MNEPEYEHBb (KOJUD®UKATOP) IPOBEPSIEMBIX TPEGOBAHUM K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA U JIEMEHTOB
COAEPXKXAHUA ITO MATEMATHUKE

]_IJ'ISI IMPOBCACHUA OCHOBHOI'O I'OCYAAaPCTBCHHOI'O 3K3aMCHA 110 MATCMATUKC (ﬂaﬂee -

OI'D mo MareMaTHKE) UCHOJB3YETCd TMEpeuYeHb (KOAU(PUKATOpP) MPOBEPIEMBIX

TpeOOBaHMI K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOW MPOTrpaMMBI

OCHOBHOTI'O 00IIET0 00pa30BaHUsI U JIIEMEHTOB COJICPKAHMUS.

IIpoBepsiembie Ha OI'D Mo MaremMaTnKe TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHS

OCHOBHOM 00pa30BaTeJIbHOI NPOrPpaMMBbI OCHOBHOI'0 00111ero 00pa3oBaHus

Kon
MIPOBEPSAEMOTO
TpeOOBaHUS

HpOBep}IeMBIe Tpe6OBaHI/IH K IIPpCAMCTHBIM PC3yjIbTaTaM OCBOCHUA
OCHOBHOU 06pa3OBaTeHBHOﬁ IIporpaMmMbl OCHOBHOI'O O6HIGFO

obpazoBanus Ha ocHoBe OI'OC

1

YMeHne onepupoBaTh MNOHATHSAMHU: MHOXECTBO, IOJMHOXECTBO,
olnepalyy HaJ MHOXKECTBAMH; YMEHHUE OIEpUPOBATH MOHATHUSAMU:
rpad, CBSI3HBIA rpad, AepeBO, UK, NPUMEHATh UX IMpPHU PELICHUU
3a/lay; yYMEHHME HCIOJb30BaTh TIpaHUueckoe  MpeACTaBICHHE
MHOXXECTB JJII ONUCAHUSl PEAJBbHBIX MPOLECCOB W SBICHUW, IPU
pELIeHUH 3a7a4 U3 IPYTruX YUYEeOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUSAMU: ONPEACICHUE, aKCUOMa, TEOpEMa,
JI0KA3aTeIbCTBO; YMEHHWE pAcIlO3HABaTh MWCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, MPUBOJUTH MPUMEPHl U KOHTPHPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUA BBICKA3bIBAHUM

YMeHue onepupoBaTh NMOHATUAMU: HATYypAJIbHOE YMCIIO, MPOCTOE U
COCTaBHOE YMCJIO, JEJIUMOCTb HATypaJbHBIX YHUCEI, IIPU3HAKU
JEIUMOCTH, 1IeJI0€ YHUCIO0, MOAYJIbh 4Hciia, OOBIKHOBEHHast ApoOb U
JecsTUYHAs po0b, CTAaHIAPTHBINA BUJ YHUCIIA, PAllMOHATIBHOE YHUCIIO,
UPpPALMOHATIBHOE YHUCIIO, apU(PpMETUYECKU KBAAPATHBIA KOPEHb;
YMEHHE BBINOJHATH JEUCTBUSA C YUCIAMH, CPaBHHUBATb U
yIOpSAA0YMBaTh YMUCIA, IPEACTABIATH YHCIAa HAa KOOPIAMHATHOMU
IPAMOM, OKPYIVIATH YKCIA; YMEHHUE JeJlaThb IPUKUIAKY U OLIEHKY
pe3yapTara BIYACICHUN
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YMeHne onepupoBaTh MOHSATUSMU: CTENEHb C ILIENBIM MOKa3aTeseM,
apu(pMeTHYeCKU KBaJPAaTHBIA KOPEHb, MHOTOWIEH, ajreOpandeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTENEHU
OOJIbIIIE €IMHULIBI; YMEHHE BBIMOJIHATH PACUeThI 10 (hopMyiam,

npeoOpa3oBaHusl LENbIX, JIPOOHO-pPAlMOHANBHBIX BBIPAKEHUH U
BBIPOKEHUI C KOPHAMHM, PA3JIOKEHUE MHOTOUJIEHA HA MHOXHTEIHU, B
TOM 4YHUCJIE€ C HCIOJb30BaHUEM (OpPMYN PA3HOCTH KBAJApaToB U
KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh MOHATUSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHUE
C OJHOW MNEPEMEHHOM, YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE PEIIATh JIMHEWHBIE U KBAJIpPAaTHbIE YPAaBHEHMUS,
JTpOOHO-pallMOHATILHBIE YPAaBHEHUS C OJHON IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX YpaBHEHUH, JINHEWHbBIC HEPABEHCTBA U UX CHCTEMBI,
KBaJIpaTHbIE W JIpOOHO-pallMOHAJIbHBIE HEPABEHCTBA C OJHOMU
NEPEMEHHOM, B TOM YHUCJIE MPU PEIICHUH 337a4 U3 APYTHX MPEAMETOB
U TPAKTUYECKUX 3a/a4; YMEHHE HCIOJIb30BaTh KOOPAUHATHYIO
OpsIMYI0 U KOOPJWHATHYIO IUIOCKOCTH JJII M300paKEHHs PEIICHHMA
YPaBHEHUI, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath MOHATUAMU: QYHKIUSA, TpaduK QyHKIUY, HYJIH

byHKUIMH, IIPOMEKYTKHU 3HAKOITOCTOSTHCTBA, IIPOMEKYTKHU
BO3pacTaHus, yObIBaHUS, HauOoJsblliee M HaMMEHbIIEe 3HAYCHUS
byHKUIMY; yYMEHHE ONEPUPOBATH MOHATHSIMU: npsmas

MPOTNOPLUUOHANIBHOCTD, JTUHEWHAs (QYyHKIMS, KBaJApaTudHas QyHKIIHS,
oOpaTHasi TPOMOPIMOHAIILHOCTh, TMapaboia, Tumepbosia; yMeHue
CTpouTh Tpaduku  (GYyHKUMA, HUCMONB30BAaTh Tpadukud s
ONPEJICJICHAS] CBOWCTB TMPOILIECCOB M 3aBUCUMOCTEU, I PEUICHUSA
3a/lay U3 JAPYTUX YYEOHBIX MPEIMETOB U PEabHOM >KU3HU; YMECHHE
BbIpaxaTh (popMynamMu 3aBUCUMOCTH MEXIY BEJIMUMHAMU

YMenue OIEPUPOBATH NOHATHSMMU: IIOCJIEA0BATEIBHOCTD,
apupmeTnyeckas M  T€OMETpUYecKass  IPOTPECCUU;  YMEHHUE
UCIIOJIb30BaTh CBOWCTBA MOCJEI0BATEIBHOCTEH, (OPMYIIBI CyMMBI U
oOIIero wieHa Mpu pelIeHUd 3ajad, B TOM YHCIIE 3a7ad U3 JIPYrux
y4€OHBIX MPEAMETOB U PEeaTbHOM KU3HU
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YMeHune pemaTth 3aJa4d pa3HbIX TUIOB (B TOM YHUCJE Ha MPOLIEHTHI,
JOJIM M YacTH, JIBJKEHHE, padoTy, LIEHy TOBapOB U CTOMMOCTb
MOKYTOK U YCJIYT, HAJIOTH, 3a/1a4d U3 00JIaCTU YIpaBIEHUS JTNYHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHE COCTAaBJSATh BBIPAXKCHHUS,
YPaBHEHHUs, HEPABEHCTBA MW CHUCTEMbl IO YCJIOBHUIO 3314y,
UCCJIEI0OBATh MOJIYYEHHOE PEIlIEHNE U OIIEHUBATh MPaBIONOA00HOCTD
IIOJIyYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: (PUTypa, TOUKA, OTPE3OK, Mpsimas,
Jyd4, JIOMaHas, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, pABHOOEIPEHHBIN

Y PAaBHOCTOPOHHUIN TPEYTOJIbHUKH, NPSIMOYIOJBHBI TPEYTOJIbHUK,
MeJuaHa, OMCCEKTpUCa U BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJIbHUK,
napajuiesiorpaMM, pomoO, MNPSMOYTOJbHHK, KBajapaT, Tpamnenus;
OKPYXHOCTb, KPYT, KacaTelbHasi; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a/add, B TOM YHUCJE U3 MOBCEAHEBHOMN
YKU3HH, Ha HAaXOXKJEHUE T'€OMETPUYECKUX BEIMYHUH C IIPUMEHEHUEM
M3YYEHHBIX CBOMCTB (hUryp u (hakToB

10

YMeHne omnepupoBaTh TMOHSATHSAMHU: PaBEHCTBO (GUTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; MAPAJJICIIbHOCTh U MEPHEHAMKYISIPHOCTh MPSMBIX,
yroJl MEXAY MpsIMBbIMU, TEPICHIUKYIAP, HAKIOHHAS, MPOEKIIH,
nogobue  Quryp,  NOHOOHBIE  TPEYTrOJIbHUKH,  CUMMETPHS
OTHOCHUTEJIbHO TOYKH M NPSAMOH; YMEHHME pacrno3HaBaTh PABEHCTBO,
CUMMETPHIO 17} noaooue ¢uryp, MapaJuIeNbHOCTh 151
NEPIEHIUKYJIIPHOCTD MPSIMBIX B OKPY’KAIOILIEM MUPE

11

YMeHue onepupoBarbh IOHATHUAMU: JUIMHA, PACCTOSHUE, YIOJl
(BeNMMYMHA yIJla, CHHYC UM KOCHUHYC yrja TPEYroJIbHHKa), MIIOIIA/lb;
YMEHUE OLIEHUBATH pa3MeEPhl MPEIMETOB U OOBEKTOB B OKPYKAOLIEM
MHUpE; YMEHUE MPUMEHATHh (QOpMyINibl MEepUMeTpa ¢  IUIOUIAAH
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY>KHOCTH M IJIOLIAAM Kpyra, o0Obema
IPSAMOYTOJIBHOIO MApAJIJIEIEIUIIE1a; YMEHUE NPUMEHATh NPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIUIOB TPEYIOJIbHHUKA,
teopemy [ludaropa, TpuronomeTpuyeckrie COOTHOLLIEHUS

JUTS. BBIYUCJIEHUS JJIMH, PACCTOSTHUM, TUIOIIAACH

12

YMeHue wu300paxkarh IJIOCKME (GUTYphl W HMX KOMOWHAIUH,
IPOCTPAHCTBEHHBIE (GUTYPHl OT PYKH, C TIOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CUMBOJIBHOMY OITMCaHUIO
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13

YMeHne omnepupoBaTh IOHATHAMH: MPSMOYroJbHas CcHCTEMa
KOOpJIMHAT; KOOPAMHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpA HA YHCIO, CKaJspHOE IPOMU3BEICHUE
BEKTOpPOB; YMEHHE HCHOJIb30BATh BEKTOPHl M KOOPAMHATHI I
MPEACTABIICHNS TaHHBIX M PELICHUs 3aJa4, B TOM YHCIE W3 JIPYTHUX
y4eOHBIX MPEIMETOB U pealbHOM KU3HU

14

YMeHne onepupoBarb NOHSATHUSMHU: CTOJOMKOBBIE W KPYTOBBIE
quarpaMMmbl, TaOMUIbI, cpeAaHee apudMeTHueckoe, MeuaHa,
HauOoJbllIee U HaMEHbIIIEEe 3HAYCHHSI, pa3Max UYMCIOBOTO Habopa;
yMEHUE W3BJIEKATh, HMHTEPIPETUPOBATh U  NPEeoOpPa3OBBIBATH
uH(pOpMaIUIO, TPEJICTABICHHYI0 B TaOMWIlax M Ha JUarpammax,
OTpaXKaloLIyI0 CBOMCTBA U XapAaKTEPUCTUKH PEaJIbHBIX MTPOLIECCOB

n HBHCHHﬁ; YMCHHC paciio3HaBaTb HU3MCHYHUBBIC
BCJIMYMHBI B OKPYZKAIOIICM MHPC

15

YMeHue onepupoBaTh MOHSATUSIMH: CIIyYaWHBIA OMNBIT (CIIydalHbIN
AKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIM KCXO)
CIIy4ailHOTO OTBITA, CIy4ailHOE COOBITHE, BEPOATHOCTH COOBITHUS,
YMEHHUE HaXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITUM B OMbBITAX C
PABHOBO3MOKHBIMH 3JIEMEHTApPHBIMUA COOBITUSIMU; YMEHHE peIllaTh
3aJlayd METOJIOM OPraHHW30BaHHOTO Mepedopa U C HMCIOJIb30BAHHEM
MpaBUJia YMHOXXEHUS, YMEHHUE OIEHUBATh BEPOSITHOCTU PEATbHBIX
COOBITHI U SIBIICHUW, TTOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUM B OKPYXKAIOIIEM MHPE U B KU3HHU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEI U €r0 POJIbI0 B MACCOBBIX SIBJICHHSIX

16

YMeHue BbIOMpaTh MOIXOAIIUN WU3YYCHHBIM METOJ IJIs PEIICHHUS
3a/1a4d, MIPUBOJUTH ITPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B
IIPUPOJE U )KU3HH, pACTIO3HABATH IIPOSIBIICHUE 3aKOHOB MATEMATHUKHU B
UCKYCCTBE, ONMCBHIBATh OTIEIBHBIE BBIJAIOIIMECS PE3YJIbTATHI,
MOJIyYEHHBIE B XOJ€ Pa3BUTHA MAaTEMATHUKHA KaK HAyKH, NPUBOJUTH
MPUMEPBl  MATEMATHYECKUX  OTKPBITHM W UX  aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPUHU
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Hepeqeﬂb JIEMEHTOB COACPKAHUSA, IIPOBEPACMBIX HA OI'D no mareMaTHuKe

Kon [IpoBepsieMblii JIEMEHT COJEPKAHUS

1 Ywucna v BBIYUMCICHUS

1.1 HaTypaJIBHI)Ie M O CJIBIC YHCIIa. HpI/ISHaKI/I JCIINMOCTH L CJIBIX YHUCCJI

1.2 OOBIKHOBEHHBIE U JIECATUYHEBIC po0ou, MIPOIICHTHI,
OCCKOHEUHBIE TTePUOIUICCKHIE TPOOH

1.3 | PanmonanbHble uncia. Apu@METHUYECKHE OIepalud C PaluOHATbHBIMU
YucIaMu

1.4 | JleiicTBUTeNbHBIE YUCIA. ApU(METHUECKHUE ONEepaluu C ACHCTBUTEIbHBIMU
YUCIIAMH

1.5 [IpubnmKeHHbIE BBIUMCICHUS, MPABUJIA OKPYTJICHUS, MPUKHUJKA U OICHKA
pe3yJbTaTa BEIYUCICHUM

2 AnreOpanyeckue BbIpaKCHUS

2.1 BykBeHHbIE BbIpaKeHUs (BBIPAKEHUS C TEPEMEHHBIMM )

2.2 CrerneHp ¢ 1enbIM moka3areiaeM. CTEneHb ¢ palMOHABHBIM TOKa3aTeleM.
CBolCTBa CTEIICHU

2.3 MHOro4ieHbI

2.4 Anrebpandeckas 1poob

2.5 | ApudmeTudeckuii ~ KOpeHb  HATypalbHOHl  CTENEHH. JelicTus

C apu(PMETHUECKUMU KOPHSIMHU HATypajbHON CTENEHU

3 VYpaBHEHUS U HEPABEHCTBA

3.1 [enbie u 1poOHO-paoOHaNbHbIE YpaBHeHHsI. CHCTEMbI U COBOKYITHOCTH
YpPaBHEHUH

3.2 Llenbie u ApoOHO-paliOHAIBHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
HEPABCHCTB

3.3 Pemenume TeKCTOBBIX 32124

4 Yucnosbie IIoCIacaoBaTCIbHOCTH

170



4.1

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS ITOCIEIOBATEILHOCTEN

4.2 | Apudmernyeckas u reomeTpuueckas nporpeccu. @opmysa cl0KHbIX
IPOIICHTOB
3) OyHKIUU
5.1. | ®ynkumsa, cnocoObl 3amanus ¢yHkiuuu. [padux ¢yskmun. OO6mactb
ONpENENeHUs] WU MHOXECTBO 3HaueHud QyHkuuu. Hymum QyHkumm.
[TpoMexyTkn 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKITHH.
Makcumymsl U MHHMMYMBI ¢QyHKiuM. HauOonbliee W HauMeHbliee
3HaYeHHe (PYHKIIUU HA TIPOMEKYTKE
6 Koopaunatel Ha npsIMO U TUIOCKOCTH
6.1 KoopaunatHas npsimas
6.2 | JlekapTOBBI KOOPAMHATHI HA TIIIOCKOCTH
7 ['eomerpus
7.1 ['eomeTpuueckue (pUrypsl 1 UX CBOMCTBA
7.2 TpeyroybHUK
7.3 MHOroyroJibHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepeHre reoMeTpuYeCcKiX BEJIMYUH
7.6 BekTopsl Ha IJIOCKOCTH
8 BepoaTtHocTh M cTaTUCTHKA
8.1 | OmmcarenpHas CTaTUCTUKA
8.2 BeposatHOCTb
8.3 | KomOunaropuka
8.4 | MuoxectBa
8.5 | I'padm
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