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OenepanbHas paboyas mporpamMma Mo ydeOHoMy mnpeaMery «MareMaTukay
(Oa3oBbINt ypoBeHb) (mpeaMmerHas obnacth «Maremarnka ¥ uHGOpMaTUKay) (nanee
COOTBETCTBEHHO — IPOrpaMma Mo MaTeMaTHKe, MaTeMaTHKa) BKITIOYAET MOSCHUTEIbHYIO
3allUCKY, COJEpX)aHHe OOydeHUs, IJIAaHHpPyEeMbIe pe3yJabTaThl OCBOCHHUS MPOTPaMMBbI
Mo  MaTeMaTuKe, TeMaTHuecKoe IUIAHUPOBaHME, TepeueHb  (KoauQuKarop)
pacrpesneNieHHbIX 10 KiaccaM IMpOBEpPsSEMbIX TPeOOBAaHUN K pe3ylbTaTaM OCBOCHMS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30oBaHUs U 2JIEMEHTOB
COJIEp’KaHUs IO MaTeMmaThke, nepedeHb (KoaudukaTtop) MpoBepsieMbIX TpeOOBaHUMN
K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNIbHON MpOrpaMMbl OCHOBHOTO OOIIIEro
00pa30BaHUs U JIIEMEHTOB COJIEP)KAHUS 10 MAaTEMAaTHUKE.

INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo MaremMaruke s oOydaromuxcs 5-9 kjmaccoB paspaboraHa
Ha ocHoBe ®I'OC OOO. B nporpamMmme mo MaTeMaTHKe YYTEHbI UJEU U MOJOKCHUS
KOHIICTIIIUY Pa3BUTHsI MaTeMaTH4IeCKOro oopa3oBanus B Poccutiickoit deneparum.

[IpenmeToM MaTeMaTUKH SBISIFOTCS G yHAAMEHTAIbHBIE CTPYKTYPBI HAIIIETO MUpa —
MPOCTPAHCTBEHHBIE (OPMBI U  KOJIMYECTBEHHBIE OTHOIIEHUS (OT MPOCTEHIIUX,
YCBaMBAEMbIX B HEMOCPEICTBEHHOM ONBITE, J0 JOCTATOYHO CIOXHBIX, HEOOXOIUMBIX
JUISL Pa3BUTHSI HAYYHBIX M MIPUKIIAHBIX Ujel). MaTteMaTuueckue 3HaHus 00eCIeunBaroT
MNOHUMAHUE TPUHLMUIIOB YCTPOWCTBA W HCHOJb30BAaHUS COBPEMEHHON TEXHUKH,
BOCIIPUSTAE W  HMHTEPIPETALMI0 COLUMAIBHOM, HSKOHOMHUYECKOW, MOJIMTUYECKON
nH(popMalK, MalOT BO3MOXXHOCTH BBITIOJNIHATH PAcyeThl U COCTABJISATH aJITOPUTMBI,
HaxOJIUTh U IPUMEHATH (POPMYJIBI, BJIaJIETh TPAKTUUECKUMHU ITPUEMaMU T€OMETPUUECKUX
U3MEpPEHUN M TMOCTPOEHHH, YUTaTh WHQPOPMALMIO, MPEACTABICHHYIO B BUJIE TaOIMII,
auarpaMM U TpauKOB, JKATh B YCIOBUAX HEOINPEIACICHHOCTH W IOHUMATh
BEPOSITHOCTHBII XapakTep CIydailHbIX COOBITUH.

N3ydenue marematuku (opMupyer y oO0ydaromuxcsi MaTeMaTHU4yeCKUl CTUIIb
MBIILIEHUS, MPOSIBISIIONINICS B ONpPEeICHHBIX YMCTBEHHbBIX HaBblkax. OOydaromuecs
OCBaMBAIOT TaKUE TMPUEMBbl U METOJbl MBIIUICHUS, KaK HWHIYKIUS W JEIYyKIIUS,
000011IeHre U KOHKpPETH3allus, aHaJIu3 M CHUHTE3, KJIACCH(PHUKAIUS M CUCTEeMAaTHU3alINs,
abctparupoBanue u aHaorus. OObEKTh MAaTEMaTHUECKUX YMO3AKITIOUEHUH, TPaBHIIa UX
KOHCTPYHUPOBAHUSI PACKPBHIBAIOT MEXAHU3M JIOTUYECKUX IOCTPOEHUM, CIOCOOCTBYIOT
BBIPa0OTKE yMEHUs (POpMYIUPOBATh, OOOCHOBBIBATH U JIOKA3bIBATh CYXKJICHHS, TEM
caMblM PAa3BUBAIOT JIOTHYECKOE MbllieHUuEe. M3ydeHue MareMaThukd OO0ECIeurBacT
dbopMUpoOBaHUE AITOPUTMUYECKOM KOMIIOHEHTBHI MBIIUICHUSI M BOCIUTAHUE YMEHHI
JNEUCTBOBaTh MO  3aJlaHHBIM  QJIrOpUTMaM,  COBEPILICHCTBOBAaTH  W3BECTHBIC
U KOHCTpyHpoBaTb HOBBIE. B mporecce pemieHus 3agady — OCHOBHOM YydeOHOI
JEATeIbHOCTA Ha YpPOKax MaTEeMaTHKW — Pa3BUBAIOTCA TBOpYECKass W MPUKIIATHAS
CTOPOHBI MBIIICHHUS.
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OOydeHre mMaTeMaTHKe JaeT BO3MOXKHOCTh pa3BUBaTh y OOYYarOIIMXCS TOYHYIO,
palMoOHAIbHYI0 U MH(GOPMAaTUBHYIO pedb, YMEHUE OTOMpaTh Hambojee MOAXOASIINe
A3BIKOBBIE, CHMBOJIMYECKUE, TpapUUecKue CpeACTBa MJiA BBIPAXKEHUS CYXIACHUI
Y HarJIITHOTO UX MPEICTABIICHHUS.

[Ipn u3yyeHMM MaTEeMaTUKH OCYIIECTBISIETCS 00Illee 3HAKOMCTBO C METOJaMU
MO3HAHUs JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O MPEIMETEe U METOAaX MATEMATHKH,
UX OTJIMYUU OT METOJIOB IPYI'MX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
NPUMEHEHUS MAaTEMATHUKH JIJIS1 PELLIEHUS] HAYYHBIX U MPUKIIAAHBIX 33]1a4.

[IpuopureTHBIMH LIETIMU O0yUEHHsI MaTeMaTuke B 5—9 Kilaccax sIBISIOTCS:

(opMHUpOBaHUE LEHTPAIBHBIX MaTeMaTUYECKUX MOHATUN (YMCIO, BEIMYHMHA,
reoMeTpuueckas ¢Gurypa, nepeMeHHas, BEpPOSITHOCTh, (PYHKIHsI), 00€CIIeUrBAIOIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHu sl 00yJaroIMXCs;

NOJBEACHUE OOYyJalOUIMXCd Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTeMaTUKU U OKPYXKAOLIEro MHUpa, TOHUMAaHUE MaTEMaTUKHA KaK 4acTH
0011el KyIbTYpbl YETOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAIbHBIX U TBOPYECKHUX CHOCOOHOCTEH OOy4arommxcs,
MO3HABATEJIbHON aKTHUBHOCTH, MCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTHA MBIIIJICHUS,
MHTEpECca K U3YYCHHUIO MaTEMaTUKH;

(GopmMupoBaHUE (PYHKIIMOHAIBHONH MaTeMaTUYeCKOW TI'PaMOTHOCTH: YMEHHUS
pacro3HaBaTh NPOSBICHUS MaTEMaTHUYECKUX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEN
B pEabHBIX JKU3HEHHBIX CHUTYalUsIX M MPU U3yYEHUH IPYTrUX y4EOHBIX HPEIMETOB,
MPOSIBJICHUSI 3aBUCHMOCTEH W 3aKOHOMEpHOCTEH, (OpMYIMpPOBATh HMX Ha S3bIKE
MaTeMaTUKM MW CO3/[aBaThb MaTE€MaTUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKU ammapar g pelleHUus NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPHPETUPOBATH U OLIEHUBATH MOJIYyYEHHBIE PE3YIbTaThI.

OCHOBHBIE JIMHUH COAEPXKAHUS IPOrPaMMBI IT0 MareMaruke B 5-9 knaccax: «Hucna
U BBIYUCICHUS», «AnreOpa» («AnreOpandeckue BBIPAXKEHUSD», «YPaBHEHUS
U HepaBeHCTBa»), «Dynkuumy», «leomerpusi» («I['eomerpuueckue QUIypsl U HX
cBoiicTBay, «M3MepeHrne reoMEeTpUUYECKUX BEIUYHMHY), «BEpOsSATHOCTh M CTATUCTHKA».
JlaHHblE JTMHMM Pa3BUBAIOTCS MAapaJUIENIbHO, KaX/Jas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJHAKO HE HE3aBUCHUMO OJHAa OT JApPYrod, a B TECHOM KOHTAaKTe
Y B3aUMOJICHCTBUU.

CopnepxaHue mporpaMMbl IO MaTeMaTUKE, paclpeiesieHHOe 10 rojamM oOydeHus,
CTPYKTYPHUPOBAaHO TaKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHUUIUAIbHBIM
BolpocaM  oOydyaromudecs: — oOpaliajiuch  HEOJAHOKPATHO, UYTOOBI  OBJAJCHUE
MaT€MaTUYEeCKUMHU TOHATHSMM M HaBbIKAMU OCYIIECTBIBLIOCH IOCIIEI0BATEIbHO
U TOCTYNAaTeIbHO, C COOJIIOJICHUEM NPHUHIIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOILIYI0 CHUCTEMY MaTeMAaTUYECKUX MPECTaBICHUN OOy4aroumxcs,
pacimpss U yriayossist ee, o00pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaruka sIBISIETCS 00s3aTENbHBIM yueOHBIM
IpeaIMETOM Ha YPOBHE OCHOBHOIO o0Iiero oopasoBanus. B 5-9 kmaccax maremaruka
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TPaUIIMOHHO U3yYaeTCsl B paMKax CIEIYIONINX y4eOHBIX KYpCOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpa» (BKIIOYas 3JEMEHTHI CTaTUCTUKU
u Teopun BeposTHOcTer) U «['eomerpusi». Ilporpammoil Mo MareMaTHKE BBOIUTCA
CaMOCTOSITEIbHBIN Y4eOHbIN Kypc « BeposTHOCTh M CTATUCTHUKAY.

OO0muiee 4KMCIIO YacoB, PEKOMEHJOBAaHHBIX JJI M3Y4€HUs MaTeMaTUKH (0a30BbIN
YpPOBEHb) Ha YpPOBHE OCHOBHOT'O oOImIero oopaszoBanusi, — 952 wyaca: B 5 kiacce —
170 yacoB (5 wacoB B Hemenwo), B 6 kimacce — 170 dacoB (5 4acoB B HENEIO),
B 7 knacce — 204 yaca (6 4yacoB B Henelno), B 8 kinacce — 204 daca (6 4acoB B HEJZIEIIO),
B 9 knacce — 204 gaca (6 4acoB B HEJIEIIIO).
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
ITO MATEMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydeHne mareMaTUKH Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHHWs HAMPaBICHO
Ha JIOCTIDKCHHE OOYYArOIIMMUCS JIMYHOCTHBIX, METAlPEAMETHBIX M MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YyJbTaTOB OCBOCHHS YUEOHOIO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE ~ pe3yJIbTaTbl ~ OCBOGHHMS ~ MpOrpaMMbl [0  MaTeMaTHKe
XapaKTEePU3YIOTCS:

1) maTrpuoTHYecKoe BOCIUTAHME:

IIPOSIBJICHUEM HMHTEpPEca K IPOLIJIOMY M HACTOALIEMY POCCUMCKOM MAaTEMATHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHUSAM POCCHUMCKHX MAaTeMaTHUKOB M POCCUHCKOU
MaTE€MaTUYeCKOM IIKOJIbI, K HCIIOJIb30BAHMIO ATUX JOCTH)KCHHMM B JAPYrMX HayKax
U TIPUKIIAAHBIX chepax;

2) rpaxKaaHCKOe M TYXOBHO-HPABCTBECHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIITOJIHEHHIO 00SI3aHHOCTEN I'pakJaHWHA U pealnu3ally ero mpas,
NPEICTaBIIECHUEM O MaTEMaTUYeCKUX OCHOBaX (PYHKUIMOHUPOBAHMS PA3TUYHBIX
CTPYKTYD, ABJIEHUM, IPOLEYP TPaXAAHCKOTro 001IecTBa (HaIpuMep, BIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHHMIO STHYECKUX MpOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
IPUMEHEHUEM JOCTHKEHHM HAyKH, OCO3HAHUEM Ba)XHOCTHM MOPAIBHO-3TUYECKHUX
IPUHIUIIOB B JESITEIBHOCTH Y4EHOIO;

3) TpyaOBOE BOCIMTAHHUE:

YCTaHOBKOﬁ Ha dAKTUBHOC ydqaCTuce B PCIICHHUU IMPAKTHYCCKHUX 3aga4d
MaTeMaTH4eCKOM  HANpaBICHHOCTH, OCO3HAHHMEM BAXXHOCTH  MaTEMaTHYECKOro
o0Opa3oBaHMA Ha TMPOTSHKEHUM BCEM KHU3HU JJsl YCIEUIHOW MpodeccroHaIbHOI
NeSITeIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX yMEHHH, OCO3HAaHHBIM BHIOOPOM
U TIOCTPOCHUEM HHIUBUAYAJIbHOW TPAaeKTOPHUH OOpa30BaHMA M KU3HEHHBIX IUIAHOB
C YY4ETOM JIMYHBIX HHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTRIO K OMOIMOHAILHOMY W 3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTH4eCKnX OOBEKTOB, 3aJay, pEIMICHUH, pPacCYKIACHUH, YMCHHUIO BHUICTh
MaTeMaTH4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI' 0 MO3HAHUSA:

OpHUEHTAIIMEN B IESITEILHOCTH HA COBPEMEHHYIO CUCTEMY HaYUHBIX MPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHs YEJIOBEKa, NPHUPOABI M OOIIECTBa,
MOHUMAaHUEM MaTEMaTUUECKON HayKu KakK cephbl YEIOBEUECKOM JIeSITEIbHOCTH, ITAIIOB
€€ pa3BUTUSI M 3HAYUMOCTH I PA3BUTHUS IMBWIM3AIMU, OBJAJACHUEM SI3bIKOM
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MaTeMaTUKM M MaTeMaTHUYECKOM Ky.]'[BTypOﬁ KaKk CpCIACTBOM IIO3HAHUA MHDPa,
OBJIaACHUCM HpOCTefIHJI/IMI/I HaBbIKaAMH I/ICCHeI[OBaTeHBCKOﬁ ACATCIBbHOCTH,

6) puznueckoe BOCIIUTAHMeE, ¢popmupoBanue KYJbTYPBbI 3/10pOBbS
¥ SMOLHMOHAJIBLHOI0 0JIAr ONOJIyYHsI:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOErO 3/10POBbS,
BEJCHMSI 3/10pOBOr0 00pa3a KU3HU (30pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEKUM
3aHATHI U OTAbIXA, PETyJIsipHas pu3nyeckas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HABBIKA
pedrnexkcuy, TpU3HAHUMEM CBOEro IpaBa Ha OUIMOKY M TaKOro e MpaBa JIpyroro
YEJ0BEKa,

7) 3K010ru4ecKoe BOCIIUTAHHE:

OpHEHTallMe Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM M7 PelIeHHUs 3ajad
B 00JIACTH COXPAHHOCTH OKPYXAIOIIEH Ccpeibl, IIIAHUPOBAHUS TOCTYIKOB U OLEHKU HUX
BO3MOXXHBIX TOCJCACTBUN JJIsi OKpYXKaroled cpeapl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa IKOJIOTHYECKUX MPoOJIeM U MyTe UX PelIeHUs;

8) amanTanusi K N3MEHSIIOIUMCS YCJIOBUAM CONMAIBHOI M MPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBHUSIX HEOIPEACICHHOCTH, MOBBIIMICHUIO YPOBHS
CBOCH KOMITETEHTHOCTH 4Yepe3 MPAKTHYCCKYIO NEATEIHbHOCTh, B TOM YHCIIC YMCHHUC
YUUTBCS Y APYTHX JIIOJIeH, MpUOOpeTaTh B COBMECTHON NIEATEILHOCTH HOBBIC 3HAHWSI,
HABBIKUA U KOMIIETCHIINH U3 OTbITA APYTUX;

HEO0OXOIUMOCTBIO B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4yucie HOPMYITUPOBATH
UJICH, TIOHITHS, THTIOTE3bI 00 0OBEKTAX U SIBJICHHIX, B TOM YHCJIC paHee HE M3BECTHBIX,
OCO3HaBaTh JASHUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TJIaHHUPOBATh CBOE
pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOMIN KOHTPMED, KOPPEKTHPOBATH MPUHUMAECMBIE PEIICHUS
U JIelicTBUsA, (HOPMYIUPOBAThH U OLIEHUBATH PUCKH U MOCIEACTBUS, (OPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTare ocBOEHUS MpOrpaMMbl IO MaTEeMAaTHUKE HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusl y oOyuarouierocsi Oynyr copMHpOBaHbl METANPEAMETHBIE PE3YJIbTATHI,
XapaKTEpU3YIOIIMECs OBJIQJACHUEM I103HABATEIbHBIMU YHUBEPCAIBHBIMU Y4E€OHBIMU
JNEUCTBUSAMHM, KOMMYHUKATUBHBIMU  YHUBEPCAIbHBIMU  YYEOHBIMH  JE€HCTBUSAMH,
PEryIATUBHBIMU YHUBEPCAIbHBIMU Y4€OHBIMU ICUCTBUSIMU.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA

[lo3HaBaTenpHbIE ~ yHUBEpCAlbHbIE  y4eOHbIE  JIEHCTBUS  00ECIEYMBAIOT
dbopMupoBanue 0a30BbIX KOTHUTHUBHBIX MPOIECCOB O0YJArOMINXCS (OCBOCHHE METOJIOB
MO3HAHMUSI OKPYXAIOIIeT0 MHpa, TPUMEHEHHE JIOTHYECKHX, HCCIeI0BaTeIbCKUX
orepaiui, yMeHuil paborarb ¢ nHpopmarmei).
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Bba3oBble Jorunueckue aeMcTBUS:

BBISIBISITH W XAPAKTEPHU30BAaTh CYIIECTBEHHBIC NPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, MOHATHI, OTHOLICHUA MEXIY MOHATHUSAMH, (POPMYIUPOBATH OINPEIAECICHHUS
NOHSTUH, YCTAaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KIAcCU(PHUKAUWK, OCHOBaHUS
JUTsl 00OOIIIEHUSI U CPAaBHEHUS, KPUTEPUU ITPOBOJIUMOTO aHAJIH3a,;

BOCIPUHUMATH, (POPMYIHPOBATH U TIPEOOPA3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIC
U OTpUIIATENbHbBIC, AMHUYHBIC, YACTHBIC U 00III1e, YCIOBHBIC;

BBIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3W W IMPOTUBOPEUUS
B (¢akrax, [aHHbIX, HAONIONCHUSIX W YTBEPXKICHUSX, TMpejiaraTb KPUTEPHUH
JUTISL BBISIBJIEHHS] 3aKOHOMEPHOCTEN W TPOTUBOPEY M,

MPOBOAUTH BBIBOJIBI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX
Y MHIYKTUBHBIX YMO3AKIOYEHUN, YMO3AKIIOUYEHUN 110 AaHAJIOTHUH;

pazbuparb  Jl0KazaTejbCTBA  MaTeMaTUYECKUX  YTBEpXKACHUN  (mpsAMble
U OT TPOTUBHOTO), IMPOBOJUTH CAMOCTOSITEIHHO HECIOXKHbBIE JI0Ka3aTelbCTBa
MaTeMaTh4eckux (hakToB, BBICTpPaMBATh AapryMEeHTAIUIO, MPUBOJIUTH IMPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHbBIE PACCYKICHHUS;

BbIOMpATh Ccroco0 pelieHus y4eOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BbIOMpaTh HaubosIee MOAXOMSAIMINNA C YYETOM CaMOCTOSITENIbHO BBIIEJICHHBIX
KPUTEPUEB).

ba3oBble ucciie0BaTe1bCKIE ACHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICMOBATEIbCKHA HWHCTPYMEHT TIO3HAHUS,
bopMyIMpOBaTH BOMPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (OPMHUPOBATh THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UINI0, MHCHHC,

IIPOBOJIMTH MO CAMOCTOSATENILHO COCTABICHHOMY TIJIaHY HECJIOKHBIA AKCIIEPUMEHT,
HEOOJIBITIOE UCCIIEAOBAHME MO YCTAHOBIIEHUIO OCOOEHHOCTEH MaTEMaTHIECKOTO 00BEKTa,
3aBHCHMOCTEH 0OBEKTOB MEXTY COOOM;

CaMOCTOSITETTLHO  (pOPMYTUPOBATH OOOOIIEHHWS] W BBIBOALI IO pPeE3yJibTaTaM
MIPOBEJICHHOTO HAOJIOJCHUS, UCCICAOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOYICHHBIX
pE3yJIbTaTOB, BEIBOJOB U 00OOIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BBIIBUTATH
MIPEINOJIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh ~ HEJOCTaTOYHOCTb M HM30BITOYHOCTh ~ MH(POpPMAIUMH, JaHHBIX,
HEOOXOMMBIX JIJISl peLICHUS 3a/1a4u;

BbIOMpATh,  AHAJIM3UPOBATH,  CHCTEMATH3UPOBATH UM  HMHTEPIPETUPOBATH
MH(}OpMAIINIO Pa3IMYHbIX BUJOB U OPM IPEICTABICHUS;

BbIOMpaTh (HOpMy NpencTaBlieHUs UHPOPMALMU W WLTIOCTPUPOBATH pEIIaeMble
3aJ]a4i CXEeMaMH, UarpaMMamMu, HTHOU rpa@uKoi U UX KOMOMHALUSIMU;
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OLIEHUBATh HAJEKHOCTh MH(OPMALIMU IO KPUTEPHSIM, MPEIOKECHHBIM YUUTEIEM
WK cPOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KomMmyHMKaTHMBHbBIE YHUBEPCAJIbHbIE Y4eOHBIE JeiiCTBUS
KoMMyHHMKaTHBHBIE  yHHMBEpCaJdbHbIE  y4eOHBIE  JIEHUCTBHUS  OOCCIEYHMBAIOT
c(hOpMHUPOBAHHOCTDH COIMAIILHBIX HABBIKOB 00 yJaIOIIUX CS.

Oo0menue:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBUSMHU
n OejisiMu O6IJ.ICHI/I$[, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TOLIKy 3peH1/1;1 B YCTHBIX
U TMCbMCHHBIX TEKCTAaX, J1aBaTh MOSCHEHHS 10 XOAY PEIICHUS 3a/1a4yd U IOJTydEeHHBIM
pe3ynbTaram;

B XOAC¢ OOCYXIEHHUS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
Hp06HeMBI, pemaeMoﬁ 3aJa4yM, BBICKA3bIBATh HMJACH, HALICJIICHHBIC Ha ITOMCK peIHCHI/IH,
COIIOCTABIATH CBOHU CY)KI[CHI/IH C Cy)KI[CHI/IHMI/I z[pyrI/Ix y‘-IaCTHI/II(OB Aauaiora,
OOHaApY)KMBATh pa3jNyuue U CXOJICTBO MO3UIUH, B KOPPEKTHON dopme GopMyanpoBaTh
pa3HOTJIaCHsl, CBOM BO3PAKCHHS;

HpeI[CTaBJ'ISITB p€3yJ'IBTaTBI pGH_IeHI/IH 3agadyu, BKCHepI/IMeHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOATENBbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS C Y4YE€TOM 3ajJad
TIpEe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

Corpyanu4ecrno:

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON M MHIUBHUIYaJIbHON pabOThI
MIPH pEIICHUHN YIEOHBIX MAaTeMaTHIECKUX 3a/1a4;

OPUHUMATh 11€7Tb COBMECTHOM JEeATENbHOCTH, IUTAHMPOBATH OPTraHHU3AIUIO
COBMECTHOW pabOThI, pactpeessaTh BUABI PadOT, JOTOBApUBATHCS, OOCYKIATh MPOIIECC
U pe3ysbTaT padoThl, 00001aTh MHEHUSI HECKOJIBKHUX YETIOBEK;

y4acTBOBaTh B TpyMmoBbIX (opmax padboThl (00CYXJaeHHs, OOMEH MHEHHUSIMU,
MO3TOBBIC IITYPMBI U APYTHE), BHIMOIHATH CBOIO YacTh pPabOThl M KOOPAMHUPOBATH CBOU
JCHCTBHSI C IPYTUMU WiICHAMU KOMaH/Ibl, OIICHMBATh KaueCTBO CBOETO BKJIaja B OOIINi
MPOAYKT MO KPUTEPUSIM, C(HOPMYIUPOBAHHBIM yIYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YyHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
PCFYJ'IHTI/IBHI)IG YHUBCPCAJIbHBIC y‘IG6HBIe I[GﬁCTBPIfI 00ecCIeYnBaroT (bOpMI/IpOBaHI/IG
CMBICJIOBBIX YCTAHOBOK M JKU3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IJIAH, AJITOPUTM DPEILIECHUs 33Jayu (WM €ro 4acTh),
BBIOMpATh CMOCO0 peHieHus] C YYETOM MMEIOLIMXCS PECYpcOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUAHTHl PEUICHUN C y4ETOM
HOBOW MH(OpMaIUu.
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CaMOKOHTPOIBb:

BJIAJ€Th CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca MU pe3yibTara
peleHus MaTeMaTHIeCKOH 3a/1a4u;

NPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH TpPH pPEIICHWW 3a/ayW,
BHOCHUTb KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HaMJIEHHBIX
OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yibTara JAESITEIbHOCTH MOCTABICHHOM LU
U YCIOBUSAM, OOBSCHATH NMPUYMHBI JOCTH)KEHUS WIM HEIOCTIKEHMS I1IeJId, HaXOJUTh
OUIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pE3yNbTaThl OCBOEHHUS MPOrPAMMBI MO MAaTEMAaTHKE IPEICTABICHBI
1o rogaM OOydeHHs B paMKaX OTAENbHBIX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpa», «l'eomerpusi», «BeposTHOCTH
U CTATUCTHKA».
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OEJIEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

[TpuopureTHBIMU LIETSIMU O0YUEHHSI MaTeMaTUKe B 5—6 Kilaccax sSBISIOTCA:

OpOAOHKEHUE (OPMUPOBAHUS OCHOBHBIX MAaTE€MaTUYECKHX MOHSTHHI (YHUCIO,
BEIMYMHA, TeoMeTpuyeckas  Qurypa), oOecrneuyuBarOmIUX  MPEEMCTBEHHOCTh
Y TIEPCTIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHus 00y4arolNUXCs;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKHUX CHOCOOHOCTEH OO0y4aronmxcs,
MO3HABATEIbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHM, HHTEpeca K H3YYEHHIO
MaTeMaTHKH;

NOJIBE/ICHUE OOy4YaloIMXCs Ha JOCTYMHOM JUIsi HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKarOL[E€ro MUpa;

dbopmupoBanue GYHKIHMOHAIBHOM MAaTeMaTHYeCKOW TIpaMOTHOCTH: YMEHUs
pacrno3HaBaTh MAaTEMAaTHUYECKHME OOBEKTHl B PEATBHBIX JKU3HEHHBIX CHTYalUsX,
NPUMEHSATh OCBOCHHBIC YMEHHS JUISl pPEUICHUS MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATh IIOJYYEHHBIE PE3YJIbTaThl M OLEHUBATh KX HA COOTBETCTBHE
IIPAKTUYECKON CUTYaIUU.

OCHOBHBIE JIMHHUM COAEP)KAHUS Kypca MaremMaTuKu B 5—6 Kiaccax —
apudmeTnyeckass U TeOMETPUYECKasl, KOTOPbIE Pa3BUBAIOTCS MApALIETbHO, KaxKIas
B COOTBETCTBHH C COOCTBEHHOH JIOTMKOHM, OJHAKO, HE HE3aBHCHUMO OJIHA OT JPYroM,
a B TECHOM KOHTaKT€ M B3auMMOJEWUCTBUH. Takke B Kypce€ MaTeMaTUKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMH aJire0Opbl U ONMUCATEIbHON CTaTUCTHKH.

N3ydyenue apudpMeTHyeckoro marepuaiga HAYMHAETCS CO CHUCTEMaTU3aliU
U pa3BUTUS 3HAHUW O HATypPalbHBIX YHMCIIAaX, MOJYYEHHBIX HA YPOBHE HAUYAIBLHOIO
oOmiero obOpazoBanusi. [Ipy 3TOM COBEpIICHCTBOBAHWE BBIYUCIUTEILHON TEXHUKU
U (OpMHUPOBAHME HOBBIX TEOPETUYECKUX 3HAHHUM COUETAaeTCsl C pa3BUTHUEM
BBIUKMCIIUTENbHOW KYJIbTYpPhl, B YaCTHOCTH C OOYy4YE€HHEM MPOCTEHIINM MpUeMaM
NPUKUJIKH W OLUEHKH pe3yJbTaTOB BbIYMCICHUI. M3ydeHue HaTypaJbHBIX YHUCEN
MpoJI0JKaeTCs B 6 Kilacce 3HAKOMCTBOM C HaUaJIbHBIMU MOHSATUSAMU TEOPUU JIETUMOCTH.

Havano n3y4uenus OOBIKHOBEHHBIX M JECATUIHBIX IPOOEH OTHECEHO K 5 KI1accy. ITo
NIEPBBIN ATAIl B OCBOCHUH JPOOEii, KOraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMHU,
NOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX IpOOei B MOJIHOM 00BeMe
IPEIIECTBYET M3YYEHUIO JECATHUYHBIX IpOOEH, YTO LENecOO00pa3HO ¢ TOYKH 3PEHUs
JIOTUKH M3JI0’KEHUS YMCIOBOM JIMHUM, KOrJa NpaBWIa JEUCTBUI C JECATUYHBIMU
IpoOsIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMHM QJITOPUTMAaMH BBINOIHEHUS JEHCTBUN
C OOBIKHOBEHHBIMU JApOOSIMHU. 3HAKOMCTBO C JECATHYHBIMU JIPOOSIMH PACILIUPUT
BO3MOKHOCTH JJI1 MOHMMAaHMs OOYy4alOUIMMUCS NPUKIATHOTO MPUMEHEHUS HOBOM
3alUCH TIPY W3YYEHHM JPYTUX MPEIMETOB W IPU NPAKTUYECKOM HCIOJIb30BAHMM.
K 6 kiaccy oTHeceH BTOpPOW J3Talml B M3YYEHUU JpoOel, TJe MNPOUCXOAUT
COBEpILIEHCTBOBaHNE HABBIKOB CPABHEHUS U MpeoOpa3zoBaHus APoOei, OCBOCHHE HOBBIX
BBIUKMCIIUTENbHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKHU BBIUMCIECHUM, B TOM 4YHUCIE
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3HAYEHUM BBIPAKEHUMN, COJEp)KAIIMX U OOBIKHOBEHHbBIE, U JECSATHUYHBIE JpoOH,
YCTAHOBJICHUE CBSI3€W MEX1y HUMHU, PACCMOTPEHHE IPUEMOB PEIICHHS 3a]1a4 Ha APOOH.
B Hauane 6 kjacca IpOMCXOAUT 3HAKOMCTBO C OHSITHEM IIPOLIEHTA.

Oc0OEHHOCTBIO U3YYEHHUS MOJOKUTEIBHBIX U OTPULIATENBHBIX YHUCEN ABIAETCA TO,
YTO OHM TAaKXE€ MOrYT pacCMaTpUBaThCA B HECKOJIBKO 3TanoB. B 6 kiacce B Havaie
n3ydeHus: TeMbl «II0JIOKUTENbHBIE W OTPULIATEIBHBIE YHCIIA» BBIIEISAETCS IMOATEMA
«llenpie ymcna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULIATEIbHBIMU YHCIAMU
Y IEUCTBUSMHU C MOJOXKUTEIBHBIMH U OTPULIATEIbHBIMHU YU CIAMH IPOUCXOUT HA OCHOBE
COJEP)KATENBHOIO IMOAXO0AAa. OTO MO3BOJSIET HAa JOCTYIHOM YPOBHE IO3HAKOMHUTH
OOy4YaOIIMXCA MPAKTUYECKH CO BCEMU OCHOBHBIMHU MOHATHUSIMH TE€MbI, B TOM YHCIIE
U C TpaBWIAMH 3HAKOB TPH BBIMOJHEHUH apudmeTudeckux aerctBuil. M3ydeHue
palMoHaNBbHBIX YKcen OyaeT MpOoJOoKEHO B Kypcee anreOpsl 7 Kiacca.

IIpu o0ydyeHMM pelIeHHI0 TEKCTOBBIX 3anad B 5—60 KiaccaXx HCHOJIb3YIOTCS
apupmMeTndeckue nmpuemsl pemenus. [Ipu oTpaboTke BHIYUCIUTENBHBIX HABBIKOB B 5—6
KJIaccax pacCMaTpUBAIOTCS TEKCTOBBIE 33/1a4M CIEAYIOIIMX BUIOB: 3a/1a4M HA JIBU)KEHUE,
Ha YacCTH, Ha MOKYIKHU, Ha pa0OTy U IPOU3BOUTEIBHOCTb, HA MPOLEHTHI, HA OTHOLLIEHUS
u npornopiuu. OOydJaromuecs 3HAKOMATCS C IMpUEMaMH PELIeHUs 3a1ad mnepedopom
BO3MOXXHBIX BAPUAHTOB, ydarcs padoTarth ¢ MHPOpPMALIMEH, MPEICTaBICHHON B (opMe
TaOJIUL WIN JUarpaMmm.

B mporpamme ydyeOHoOro kypca «MaTemaTuka» MNpeaycMOTPEHO (OpMUpOBaHUE
MPOIEAEBTUYECKUX AIreOpanyecKuX MpeacTaBieHuid. bykBa Kak CUMBOJ HEKOTOPOIO
Yyclia B 33aBUCUMOCTH OT MaTEMaTUYECKOTO KOHTEKCTAa BBOJIWUTCA IOCTEIEHHO.
bykBeHHass CMMBOJMKa LIMPOKO HCIOJNB3YETCS MPEXKIE BCEro M 3aluch OOUIUX
YTBEPKIAECHUHN U IPEITIOKEHNM, (POPMYJI, B YACTHOCTH AJI1 BHIYUCIICHUS] TEOMETPUUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISH YUCIIA.

B nmporpamme yueOGHoro kypca «MareMaruka» MpeAcTaBiIeHa HarjsaHas
reoMeTpusi, HampaBjieHHAas Ha pa3BUTHE OOPA3HOrO MBILIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUsI, N300Pa3UTENIbHBIX YMEHUH. DTO BaXHBIA 3Tal B U3YYEHUU T€OMETPUH,
KOTOpPBIM  OCYIIECTBISETCA HA  HAIJIAHO-IPAKTHUYECKOM  yYpOBHE,  ONUPAcTCs
Ha HArSIIHO-0Opa3HOe MbIIUIEHHEe oOydJarommxcs. bomnbimas poib OTBOAMUTCS
MPAKTUYECKON AESATENBHOCTH, OMBITY, IKCIIEPUMEHTY, MOJeIpoBanuio. O0yyaromuecs
3HAKOMSTCS C T€OMETPUYECKHMMH (PUTypaMH Ha IUIOCKOCTH M B INPOCTPAHCTBE, C MX
NPOCTEUITUMHU  KOHPUTypalusiMu, ydarcsi u300pakaTb WX Ha HEJIMHOBAHHOU
U KJIeT4aToM Oymare, paccMaTpuBarOT UX MPOCTENIINE CBOMCTBa. B mpouecce n3yuenus
HarJsiAHOM FeOMETPUM 3HAHUS, NOJYyYEHHBbIE OO0Y4YaIOUIMMUCS Ha YPOBHE Ha4aJIbHOTO
o0uiero o0Opa3zoBaHus, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yueOHOMY MIIaHy B 5—6 Kiaccax M3y4aeTcsi UHTETPUPOBAHHBIN MTpeIMET
«MareMatukay, KOTOPBIM BKJIIOYACT apu(METHUECKUl MaTepual W HarjsaHyIo
rE€OMETPHUIO, a TAKXKE IMPONENECBTHUECKUE CBEIEHUS M3 anreOpbl, 3JIEMEHTbI JIOTUKH
Y HayaJla OnucaTesIbHOM CTaTUCTHKHU.

OO0111ee YKCiio 4acoB, pEKOMEHI0BaHHBIX JIs U3y4eHUs MaTeMaTtuku, — 340 yacos:
B 5 kiacce — 170 gacoB (5 yacoB B Hezieo), B 6 kiacce — 170 yacoB (5 4acoB B HEJEIIO).
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COILEPKAHUE OBYUEHUSA
5 KUIIACC

HarypanbHble ync/ia 4 HYJIb

Harypansnoe wumcno. Psg wHarypanbubix uyucen. Yucno 0. WzoOpaxkenue
HATypaJbHBIX YUCEJI TOUKAMU Ha KOOPAUHATHOM (YMCIIOBOM) MPSIMO.

[lo3ummonHass cucrema cuUucieHHs. PuMmckas HyMmepanuss Kak NpHUMED
HETO3UIIMOHHOM CUCTEMBI CUMCIIEHUS. [lecaTnuHas cucreMa CUUCIEHUS.

CpaBHeHUE HATypajdbHBIX YHUCEJI, CPABHEHHE HATYpPAJIbHBIX YHCEI C HYJEM.
Crioco6sl cpaBHeHUs. OKpyTJIeHHE HATypalIbHbIX YUCEIL.

CrnoxeHHne HaTypaJbHBIX YKCEJ, CBOMCTBO HYJIA MPU CIOKEHHH. Bpluntanue kak
NENUCTBUE, OOpaTHOE CIIOXKEHHIO0. YMHOXXEHHE HATypalbHBIX YHUCEN, CBOWCTBA HYJIA
U eIUHUIBI TpU yMHOXEHUHU. JleneHue Kak JelcTBHe, OOpaTHOE YMHOXKEHHIO.
KoMroneHTsI neiicTBri, CBSI3h MKy HUMH. [IpoBepka pe3ynbTaTa apupMeTudecKoro
neictBusa. llepemecTUTENbHOE W COYETATEIbHOE CBOWCTBA (3aKOHBI) CIIOKEHHUS
U YMHOXEHUS, PACTIPEACIUTENLHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanue OykB 151 00O3HAYEHMs] HEU3BECTHOIO KOMIIOHEHTA W 3aIlHCH
CBOMCTB apu(PMETUUECKUX JICHCTBUM.

JlenuTenu U KpaTHbIE YHCIIA, PA3IOKEHUE HA MHOXKUTENH. [IpocThie U cocTaBHBIE
yucina. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkoMm.

Crenenb ¢ HaTypaldbHBIM IOKa3aTeJIeM. 3alliCh YKCIA B BUJE CyMMbI Pa3psIHBIX
CJIaracMblIX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHUN YMCIIOBBIX BBIPAXKEHUM, MOPSIOK
BBIIIOJIHEHUSL JEeUCTBUM. JCnonb30BaHWE TP BBIYMCIEHUAX IEPEMECTUTENBHOTO
U COYETATEIHbHOr0 CBOMCTB (3aKOHOB) CIIOKE€HUSI U YMHOXKEHHMSI, PaclpeeIUTEeIbHOTO
CBOMCTBA YMHOKEHHS.

JApodu
[IpencraBienne o apodu Kak crocobe 3amucu 4acTu BeaMduHbl. OOBIKHOBEHHBIC

npobu. IlpaBunbHble W HempaBWiIbHBIE ApoOu. CmeniaHHas apoOb, MpPECTaBICHHE
CMEIIaHHOW JIpoOM B BHJI€ HEMPABWILHOM IpOOM W BBIJIEJICHUE LIEJIOW YacTU 4ucia
W3 HemnpaBWibHOU apoou. M3o0Opaxenuwe apoOei TOUKaMHM Ha YHCIOBOM MPSMOM.
OcHoBHOe cBoMcTBO Apodu. Cokpamienue npoOei. IlpuBenenuwe npoOW K HOBOMY
3HameHareno. CpaBHEHHE ApOOeii.

CnoxeHne W BbIYUTaHHE ApoOel. YMHOXKEHHE U JeleHuEe ApoOei, B3auMHO-
obpatHbie Jpodu. HaxoxaeHne yacTu HEenoro U LeJoro o ero 4acTu.

JHlecatuunas 3anuck JgpoOeid. IlpeacraBieHue nAeCSITUYHOM JpoOU B BHUIE
OObIKHOBEHHOU. M300pa’keHre AECSATHYHBIX ApOoOeil TOUKaMU Ha YMCIOBOW MPSIMOM.
CpaBHeHHE JECITUUHBIX APOOEH.

Apudmernueckue NEHCTBUS C IeCATUUHBIMU ApoOsMU. OKpyriieHHne AeCSITHYHBIX

TpoOei.
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Penienue TeKCcTOBBIX 33724

Pemienne TekCTOBBIX 3adad apu(METHYECKUM CHocoOoM. PerieHue JOrmuecKkux
3amad. Pemenue 3amad nepebOpoM BCeX BO3MOXKHBIX BapuaHTOB. Mcnonb3oBaHue
P PEIICHUH 3a]1a4 TaOJHI] U CXEM.

Pemenue 3agay, cogepxaimnx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMUYUHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EJWHUIBI M3MEpPEHUs: MACCHI,
o0beMa, 1IeHBI, PaCCTOSTHUS, BpeMEHH, CKOpOCTH. CBSI3b MEXY SIUHHUIIAMU U3MEPCHHS
KaKOW BEJIMYUHBI.

Pemrenre oCHOBHBIX 3a/1a4 Ha JIPOOH.

IIpencraBienne TaHHBIX B BUJIE TAOJHII, CTONIOYATHIX THATPAMM.

Harusagnas reomerpust

Harnsnuele npencraBieHus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, YyroJi, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YToJ. [IpsaMoit, ocTpblid, TYIIOu
Y Pa3BEPHYTHIN YIJIbI.

JInuHa oTpe3ka, METPUYECKHE EIWHHUIbI UIMHBL. JlIMHA JOMaHOW, NHEPUMETP
MHOI'OYTr'oJIbHHKA. MI3MepeHne 1 MoCTpOEHUE YriloB ¢ TOMOIIBIO TPAHCIIOPTUPA.

Harnanuele mnpexacraBieHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYIOJIbHUK,
MPSIMOYTOJIbHUK, KBaIpaT, TPEYTrOJIbHUK, O PAaBEHCTBE (UTYD.

N3o0paxkenue ¢uryp, B TOM uuciae Ha kieryatoil Oymare. IlocTtpoenue
KOH(UTypaluii U3 yacteu npsiMmoi, OKpy>KHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTol Oymare.
Hcrnons30BaHue CBOKMCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaApaTa.

[Tnomane MPSAAMOYT OJIbHUKA 17§ MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX
U3 TPSIMOYTOJIbHUKOB, B TOM 4ucie (uryp, U300paKCHHBIX Ha KJIET4aToll Oymare.
Enuuuiisl u3mepeHus miomaim.

Harnsnaele mnpenctaBieHuss O MPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOJIbHBIN
napajenenuresi, Kyo, MHOTOrpaHHUKH. V300pakeHre MpoCTeHIMX MHOTOTPAaHHUKOB.
Pa3Beprku kyda n mapamtenenumnena. Co3gaHue Moieneii MHOTOTpaHHUKOB (U3 Oymaru,
MPOBOJIOKH, IJIACTUJIMHA U IPYTUX MATEPHUAIIOB).

O6beM MPsIMOYTOJILHOTO MapaieNienunena, kyoa. EquHuis: nusmMepenus oobema.

6 KIIACC

HarypajabHble yuciaa

ApubdmMernyeckne JCUCTBUS C MHOTO3HAYHBIMM HATYpPAIbHBIMH  YHCIAMHU.
UucnoBble BhIpaXXEHUs, MOPAIOK JIEHCTBUN, MCIIONb30BaHUE CKOOOK. Mcmonmb3oBanue
MPU  BBIYUCIICHUSAX TIEPEMECTUTEIIBHOTO U COYETATEIBHOIO CBOMCTB CIIOKECHUSA
Y YMHOXXEHUSI, pacTpeIeIUTEILHOIO CBOMCTBA YMHOXKEHUA. OKPYIJIEHUE HATYpaJbHbIX
YHCeJL.

JlenuTenu v KpaTHbIE YMCa, HAUOONBIITNN OOIIMM IeTUTEIh U HauMEeHbIIee o01ee
KpaTtHoe. J[enTMMOCTh CyMMBI U IPOU3BEICHUS. [[eJIeHre ¢ OCTaTKOM.
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Jpoon
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpoOH, COKpalieHue ApoOei.

CpaBHeHue U ymnopsiiouMBaHue npoOeid. Pemenue 3a7ay Ha HaxOXKJIECHHME YacTH
OT IEeJOro W I1EeJoro mo ero 4yactu. J[poOHoe 4YHuCiIo Kak pe3ylbTar JACJICHHUS.
[IpeacraBnenue AECSITUYHOM IpoOM B BUJIE OOBIKHOBEHHOW APOOU M BO3MOXKHOCTH
Npe/CTaBlIeHUs OOBIKHOBEHHOM JIpoOM B BUIE JecATUYHOW. JlecaTuuHbie Apoou
U MeTpuyeckas cuctemMa mep. ApudmeTudyeckue NEeUCTBHUS U UYUCIOBBIC BBIPAKCHUS
C OOBIKHOBCHHBIMU U JICCATUIHBIMH APOOSIMH.

Otnomienue. Jlenenve B JaHHOM OTHOIIEHUH. Macita0, npornopiius. [Ipumenenue
MIPONIOPLINH MPU PELICHUU 3a1a4.

[Tonatne npoueHta. BplunciieHHe MpPOLEHTa OT BEJIWYHWHBI U BEJIUYUHBI IO €€
NpOLEHTY. BbIpakeHue TMPOLEHTOB JECATUYHBIMU JIpoOsimu. Peimenue 3amau
Ha MPOLIEHTHI. BhIpakeHNe OTHOLIEHHUS BEIMYMH B IPOLICHTAX.

ITo0:kUTEIbHBIE M OTPULIATEIbHbIE YHCJIA

[lonoxurensHsle u oTpunarenbHble uyucia. Llenpie uyncma. Mopyne 4yucna,
reoMeTpudecKas MHTeprpeTanus Moayis yncia. Mzo0paxeHnue uncen Ha KOOpJUHATHON
npsmoi. Ywucnosble mnpomexyTku. CpaBHeHue uucen. ApudMeTudyeckue IercTBUs
C MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIaAMHU.

[IpsMoyroyibHasE cHUCTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUYKH
Ha IJI0cKocTH, abcuucca u opauHaTa. [loctpoeHue Touek u (uUryp Ha KOOpAMHATHOM
IUIOCKOCTH.

BykBeHHBbIE BbIpaKeHHUs

[Ipumenenue OyKB NSl 3allUCH MaTEMAaTUYECKHX BBIPAKEHUN W TPEIJIONKCHUH.
CpoiicTBa apudMeTHYECKUX JeWCTBUI. bByKBEHHBIE BBIPAXKEHUS U  UYHCIOBBIC
MOJICTAHOBKH. DyKBEHHBIE pAaBEHCTBA, HAXOXKICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmynbl, (Gopmyiibl MepuMeTpa U IJIOWAAM MPSIMOYrOJbHHUKA, KBajpara, oObema
napasJenenurena u Kyoa.

Penienue TeKcTOBBIX 3aa4

Pemenne TEKCTOBBIX 3amad apuPMETHISCKUM CIOCOOOM. PereHue JorudecKkux
3aya4. Pemenue 3amau mepebopom BceX BO3MOXKHBIX BApUAHTOB.

Pemenue 3agay, coaepxaiiux 3aBUCUMOCTH, CBI3bIBAIOIINX BEIIMYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHUE, IICHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIIHHOCTD, BpeMsi, 00beM
paboTel. EAMHUIIBI U3MEPEHUS: MACChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBsI3p MEXy €IMHULIAMA U3MEPEHUS KAXKI0W BETUYUHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOIIEHHUEM, IMPOMOPIHAOHAIBHOCTHIO BEJIMYUH,
MPOLICHTaMU; pEllIEeHHe OCHOBHBIX 3aJ1a4 Ha JPOOHU U MPOIECHTHI.

OueHka W TpUKUAKA, OKpyrieHue pesyiabrara. CocTraBieHUe OYKBEHHBIX
BBIPAKEHUM 110 YCIIOBUIO 3aJ1a4H.

[IpencraBieHne AaHHBIX C IIOMOIIBI0 TaOmmn W jamarpamMm. CronOuarbie
JAArpaMMbl: YTEHUE U MTOCTpOeHNE. UTeHNE KPYrOBbIX JUArpaMM.
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Harasinas reomerpust

Harnsanele npencrabieHus o Qurypax Ha IUIOCKOCTH: TOYKA, HpsMas, OTPE30K,
Jqy4, Yroj, JioMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KpYT.

B3auMHoe pacnoiokeHHe JBYX MPSIMBIX Ha MJIOCKOCTH, MapajielbHbIE MPSMBIE,
NEepNeHANKYJIIpHbIE pAMbIe. MI3MepeHne pacCTOSHUM: MKy ABYMSI TOUKAMH, OT TOUKHU
JI0 TIPSIMOM, JUIMHA MApILIPyTa HAa KBAIPATHOU CETKE.

N3MepeHne W TOCTPOEHHE YIVIOB € IIOMOIIBIK TpaHCHopThpa. Bunael
TPEYrOJLHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJBHBIN, TYIOYTOJIbHBIA, PaBHOOEIPEHHBIH,
PaBHOCTOPOHHMI. YUeThIPEXYTrOJbHUK, IPUMEPBI YETHIPEX YT OJbHUKOB. [IpIMOYrONbHUK,
KBaJpaT: MCIOJb30BAHME CBOWCTB CTOpPOH, VYIJIOB, jAuaroHanei. W3oOpaxkenue
reoOMeTpUYecKuX (QUryp Ha HEJIMHOBAHHOM OyMare ¢ UCHOJIb30BAaHUEM IUPKYII,
JMHENKU, YroJIbHUKA, TpaHcriopTupa. [locTpoenus Ha kieTyaToi Gymare.

[lepumerp MHoroyrosnbHuka. [lonarue miomanu GUrypbl, €IUHUIBI U3MEPEHUS
wiomaau. [IpubmmkeHHoe n3MepeHue iomaau Quryp, B TOM 4HUCIIE€ Ha KBaJpaTHOU
cetke. [IpubnmkeHHOe H3MEpeHne ATMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CummeTpus: HEHTpaIbHasA, OCEBas U 3€pKajbHasi CAMMETPHHU.

[TocTpoeHne CUMMETPUYHBIX QUTYP.

HarnsaHsle npeacTaBieHus O MPOCTPAaHCTBEHHBIX (DPUTypax: napajuieienumnen, Kyo,
npusMa, DTupaMuja, KOHyc, IMIUHAp, map u cpepa. M3o0paxkeHre IpocTpaHCTBEHHBIX
¢uryp. Ilpumeps! pa3BepTOK MHOIOIpaHHUKOB, IMIUHAPA U KoHyca. Co3/laHue Mojenen
MPOCTPAHCTBEHHBIX PUTYp (M3 Oymaru, mpoBOJIOKH, IIACTUIIMHA U IPYTHX MAaTEPUATIOB).

[Tonarue oObeMa, enuHUIBI u3MepeHus: obbema. OO0BEM MNPSAMOYTOJIBLHOIO
napajuienenuena, kyoa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yJabTAaTHl OCBOCHHS MPOTPaMMBl Y4eOHOrOo Kypca K KOHITY
oOydeHus B 5 KJjacce.

Yuciaa v BIYMCIEHUSA

[loHumMaTe W MPaBUIBHO YHNOTPEOJATH TEPMUHBI, CBSA3aHHBIE C HATypalbHBIMH
YUCJIaMH, OOBIKHOBEHHBIMH M JECATUYHBIMU TIPOOSMH.

CpaBHUBATh M YNOPAIOYMBATH HAaTypalbHbIE YMCIA, CPABHHUBATH B MPOCTEHIINX
cllydasix OObIKHOBEHHBIE JPOOU, JECITUUHBIE IPOOH.

CoOTHOCUTH TOUKY Ha KOOPJAUHATHOM (YHUCIOBOI) MPSMON C COOTBETCTBYIOLIUM €if
YHUCIOM M H300paxkaTh HaTypajbHbIE YMCIA TOYKAMU HAa KOOPAMHATHOW (YUCIIOBON)
MPSIMOM.

Boeimonuare  apudMernyeckue  ACHCTBUS € HATYpaJbHBIMU  YHCIIAMU,
C OOBIKHOBEHHBIMH JAPOOSIMH B IPOCTEHIINX CIydasix.

BoinonHaTh NpoBepKy, NPUKUAKY PE3yIbTaTa BEIYUCIECHUN.

OKpyrasaTe HaTypajabHBIE YUCHA.

17
[okymeHT co3gaH B anekTpoHHo copme. Ne Corn 93 ot 28.04.2026. Vicnonnutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 17 u3 144. Ctpanuua cosnaHa: 28.04.2026 17:03 =¥ TATAPCTAH



Denepanbhast pabodas nporpamma | MatemaTnka. 5—9 ximaccsl (0a30Bblid yPOBCHB)

Penienue TeKkcTOBBIX 3a1a4

Pemate TekcTOBblE 3aauM apu(PMETHUYECKUM CIIOCOOOM U C TMOMOUIBIO
OpPraHU30BAaHHOIO0 KOHEYHOTO Iepedopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaum, copgepxaiiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYHMHBL: CKOPOCTH,
BpEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKUeE 3aMCH, CXEMBI, TA0IUIIbI, 0003HAYEHHS TIPU PEILICHUH 33/1a4.

ITonp30BaThC OCHOBHBIMHU E€IWHULIAMU W3MEPEHHUS: LIEHBI, MACChl, PACCTOSHHSI,
BPEMEHU, CKOPOCTH, BBIPAXkKaTh OJJHU €IMHUILIBI BETMYHHBI YEPE3 IPYTHUE.

W3BnekaTp, aHaNM3MpOBaTh, OLEHUBATH UWHMOPMAILNIO, MPEIACTABICHHYIO
B Ta0JMIEe, HA CTOJIOYATON AuarpamMMme, MHTEPIPETUPOBATh MPEACTABICHHbIE JaHHBIEC,
MCIIOJIb30BaTh JIAHHBIE IIPU PELICHUU 3aa4.

Harusagnas reomerpust

[Tonp30BaThCS FEOMETPUYECKUMH MOHATUSAMHU: TOUKA, MPSAMast, OTPE30K, JIy4d, yroJl,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

IIpuBoguTs mnpuUMEpbl OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEIuX (opmy
U3YYEHHBIX T€OMETPUUECKUX (PUryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C YIJIaMH: BEpUIMHA CTOpPOHA,
C MHOT'OYI'OJIbHUKAMM: YroJI, BEPIINHA, CTOPOHA, TUAarOHAJIb, C OKPYKHOCTBIO: pauyc,
JUaMETP, LIEHTP.

N300paxkaTh U3y4yeHHbIE T€OMETPUUECKUE (DUTYphl HA HETMHOBAHHOW M KJIETYATOM
Oymare ¢ MoMOILbIO IUPKYJISA U TUHEHKH.

HaxomuTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C ITOMOILBIO
JMHENKH, CTPOUTH OTPE3KH 3aJaHHON JJIMHBI; CTPOUTH OKPY>KHOCTbh 3a/IaHHOTO pajuyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH W YIJVIOB MNPSAMOYTOJbHUKA, KBajpara i HUX
NOCTPOEHMS, BEIUUCIEHUS IJIOMAAN U IEPUMETPA.

Bbrumncnsats nepuMeTp U IIJI0MIaAb KBaipara, IpsiMOYroJbHUKA, (PUTYp, COCTABICHHBIX
U3 MPSMOYTOJIBHUKOB, B TOM 4HcIie (PUryp, N300paskeHHbIX Ha KJIeT4aTol Oymare.

Ilonp30BaTbCs OCHOBHBIMM METPUYECKMMHU €IWHULIAMUA W3MEPEHHUs JUINHBI,
IUIOLIA/IM; BBIpAXKaTh OJJHU €UHULBI BEJIMYMHBI YepE3 IPYIHeE.

Pacno3naBarh mapamienenunen, KyO, MCIOJb30BaTh TEPMUHOJIOTHIO: BEPUIMHA,
peOpo rpaHb, U3MEPEHUS], HAXOAUTh U3MEPEHUS NapajuIeIenuIena, Kyoa.

Boruncnate o06beM Kyba, mapajienenuiesa IO 3aJaHHBIM — H3MEPEHUsIM,
M0JIb30BaThCs €AMHUIIAMU U3MEPEHUS 00beEMa.

Pemate HecnoXHbBIE 3aaud  HAa U3MEPEHUE TE€OMETPUYECKUX  BEIUMYMH
B MIPAKTUYECKUX CUTYALHSIX.

[IpenmeTHBIe pe3yJbTAaThl OCBOCHHUS MPOTrpaMMbl YYEOHOrO0 Kypca K KOHILY
oOyueHus B 6 Kiacce.

Yucia 1 BIYMCICHUS

3HaTh M TIOHUMAaThb TEPMHUHBI, CBA3aHHBIE C pA3JIMYHBIMU BHJIAMH YHUCEIN
U croco0amMu UX 3allliCy, NEPEXOUTh (€CIM 3TO BO3MOXHO) OT OJHOM (hOpMBI 3amucu
YHCIIa K APYromu.
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CpaBHUBATh U YIOPSAA0YMBATH LEJIbIE YUCIIA, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
CPaBHMBATH YUCJIa OAHOTO U Pa3HbIX 3HAKOB.

BrlInonHsATh, coyeTast yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(PMETHUYECKUE JEHCTBUS
C HATypaJIbHbIMU U ILEJIBIMH YHMCIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMHU JIPOOSIMHU,
IIOJIOKUTENBHBIMU U OTPULIATEIILHBIMU YU CIIAMMU.

BpuuciATh 3HaYEHHS] YHCIIOBBIX BBIPAKEHWM, BBIOIHATH NMPUKUAKY M OLICHKY
pe3yibTaTa BbIUUCICHWM, BBINOJHATH MPeoOpa30BaHUSl UYMCIOBBIX BBIPAXKEHUN
Ha OCHOBE CBOMCTB apu(METUYECKUX ACHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAWHATHOW MPSAMON C COOTBETCTBYIOIIMM €W YHCIOM
U 1300pakaTh YKciia TOYKaMU Ha KOOPJUHATHON MPSAMOM, HAXOUTh MOIYJIb YHCIA.

COOTHOCUTBH TOYKHM B MPSMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOPAWHATAMH ITOU
TOYKH.

OKpyTJIATh LENbIe YA U AECATUYHBIE IPOOU, HAXOAUTh MPUOTMKEHUS YHCETL.

YucioBbie 1 OyKBeHHBIC BHIPAXKECHUS

[lonumare u ymnoTpeOJIATh TEPMHHBI, CBSI3aHHBIE C 3alMChI0 CTENEHU 4YHCIIA,
HaXOIWTh KBaJpaT W KyO 4YHCHA, BBIYUCIATH 3HAUEHHUS YHUCIOBBIX BbIPaKEHUH,
COJIEpKAIIUX CTEIICHH.

ITonp30BaThCsl INpPU3HAKAMU JIEIMMOCTH, PAaCKJIAIbIBaTh HATypajbHBIE YMCIIA
Ha IIPOCThIE MHOXKHUTEIIN.

[Tonb30BaThCcst MacITabOM, COCTABIIATH MPONOPLUUU U OTHOLIEHUSI.

Hcnonbs3oBaTh OYKBBI A1 O0O3HAUEHMs YHUCEN MpPHU 3alUCH MaTeMaTHYECKHX
BBIPQ)KEHUN, COCTABIISATh OYKBEHHBIE BBIPRXKEHUS M (OPMYJbI, HAXOAUTh 3HAUYEHUS
OYKBEHHBIX BbIPAKEHUN, OCYILECTBIISSI HEOOXOANUMBIE MOACTAHOBKU U MPEOOPa30BaHUS.

Haxonuths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemmenue TeKCTOBBIX 33124

PemaTe MHOTOITIArOBBIE TEKCTOBBIC 33141 aPU(PMETHIECKUM CTIOCOOOM.

Pemate 3agaun, CBSI3aHHBIE C OTHOIIEHHEM, MPOMOPLUOHAIBHOCTHIO BETUYMH,
MPOIEHTAaMHU, PEIIaTh TP OCHOBHBIC 3a7]a4¥ HA IPOOU U MIPOIICHTHI.

Pemiars 3a7auu, conep:kamiue 3aBUCUMOCTH, CBA3bIBAIOIINE BETUYUHbBI: CKOPOCTD,
BpeMsi, PACCTOSIHUE, II€Ha, KOJUYECTBO, CTOMMOCTb, IPOU3BOAMUTEILHOCTh, BpEMS,
oObemMa paboTHI, WCMONB3ys apuMEeTHUECKHe JCHCTBHUS, OICHKY, NPUKHUIKY,
MOJIb30BATHCS €AUHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEJIUYMH.

CocTaBnsTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 33]/1a4H.

N3BnekaTe HHPOpMALMIO, TPECTABICHHYIO B TA0OIMIAX, HA JMHEHHOM, CTOI04YaTOM
WM  KPYroBOM  JguarpamMmax, HHTEPIPETUPOBATh  NPEACTaBICHHBIE  JaHHBIE,
UCII0JIb30BaTh JAHHBIE TP PELICHUH 33a4.

[TpencrapnsaTe HHPOPMALIKIO C TOMOIIBIO TAOHII, TMHEHHOU U CTOJIOUATON JUarpamM.

Harasignasi reomerpust

[IpuBonuTh mNpUMEpPHl OOBEKTOB OKPYKAIOLIETO0 MHpa, HUMEUUX (QopmMy
U3YYEHHBIX T€OMETPUUECKHUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PaBHBIX
U CUMMETPUYHBIX QUTYD.
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N300paxkaTh ¢ MOMOUIBIO ITUPKYJIA, JMHEUKH, TPAHCHOPTHUpPAa HA HEIMHOBAHHOU
U KJIET4aToOl Oymare M3ydeHHbIE TJIOCKHE reoMeTpuueckre Gurypbl U KOH(MUTYpaluu,
CUMMETpPUUHbIC (DUTYPHI.

[Tonb30BaThCsi TEOMETPUUECKUMM TMOHATHSIMU: PaBEHCTBO (UTYp, CUMMETpUs,
WCIIOJIb30BAaTh TEPMUHOJIOTHIO, CBA3AHHYI0 C CHMMETPUEH: OCh CHUMMETPHUH, LIEHTP
CUMMETPHH.

Haxonuth BeIMUYMHBI YITI0B U3MEPEHUEM C TIOMOLIBIO TPAHCTIOPTUPA, CTPOUTH YIJIbI
3aIaHHOM BEJMYMHBI, TOJIb30BATHCA NPU PEUICHUM 3aJad IpaJyCHOM MEpPOU YIJIOB,
pacrio3HaBaTh HAa YEPTEXKAX OCTPBIM, IPSAMON, pa3BEPHYTHIN U TYIIOW YIJIBL.

Bpruucnate IMHY JIOMaHOW, TEpPUMETP MHOIOYIrOJbHHUKA, MOJIb30BaThCS
€AMHULAMU HU3MEPEHUs [JIMHBI, BBIPAXKATh OJHU E€IMHULIBI U3MEPEHUS IJIMHBI Yepes3
JIpyTue.

Haxonuth, HCnonb3ys 4YEpTEKHBIE WHCTPYMEHTBI, PACCTOSHUSA: MEXAY JIBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaJIPATHOU CETKE.

Brruncnars miomanb GUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB, UCIIOJIb30BAaTh
pa3OmeHue Ha  MPSAMOYTrOJIbHUKH, Ha  paBHbIE  (QUTYpHI,  JOCTPaWBAHHE
JI0 TPSIMOYTIOJIbHHUKA, MOJb30BaThCSI OCHOBHBIMHU E€IWHUIIAMU W3MEPECHUS IUIOLIAJH,
BBIPAXAaTh OJIHU €AUHUIBI U3MEPEHHUS TUIOMIAAN YEPE3 IPYTHUE.

PacriozHaBath Ha MOJENSX M HM300paXEHUSX NUPAMHUAY, KOHYC, IWIIMHJIP,
HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N3006paxkaTs Ha KIIeT4aTOM OyMare mpsiMOYTOJIbHBIN Mapajuieenue].

Beruucnare o0beM MNpsSMOYTOJBLHOIO Mapajviesienunena, kKyOa, MOiIb30BaThCs
OCHOBHBIMM €MHUIIAMU U3MEPEHUSI 00bEMA;

Pemate HecnoxHble 3aauM  HAa HAXOXKIACHHUE TEOMETPUUYECKHUX BEJIMYUH
B MPAKTUYECKUX CUTYyAIUAX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
HaumenoBanue paznena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00y4arOIIUXCs
(Tembl) Kypca 4acoB COZIEp)KaHUE
HaTtypanbHbie uyncia. 43 JecaTnunas Yurarb, 3aNMCbIBATh, CPABHUBATH HATYPAJIbHBIE YHCIIA;
JleficTBUs ¢ HATypalbHBIMU CUCTEMA CUMCIICHUSA. | MPeAJararb U 00CYKAATh CIOCO0bI YIIOPSAIOUMBAHUS YUCEIL
qyciIamMu Pspa HaTypanbHBIX N300paxaTs KOOPIAUHATHYIO IPSIMYIO, 0TMEYATh YHCIIa

YHUCEIL.
Harypanbhsiit ps.
Yuco 0.
HarypanbHabie uncia
Ha KOOPAMHATHON
MIPSAMOM.
CpaBHeHue,
OKpYTJIEHUE

HaTyPaJIbHBIX YHCEIL.

Apudmernueckue
NIEUCTBHUSI

C HaTypaJIbHbIMHU
yrciaaMu. CBolicTBa
HYJISl TIPU CIIOKEHUH
1 YMHO>KCHUH,
CBOMCTBA CIUHHUIIBI
MPU YMHOKECHUU.

TOYKaMU Ha KOOPAUHATHOW MPSMOM, HAXOAUTb KOOPAUHATEI
TOYKHU.

HccnenoBars CBOMCTBA HATYypaIbHOro psja, yucen 0 u 1
IIPU CJIOKEHUHU U YMHOKEHUU.

Hcnonb3oBaTh NPaBUIIO OKPYIJICHHS HATYPAIBHBIX YUCEN.
BoeinmonnsaTe apudMernyeckue AeMCTBUS C HATYPAIbHBIMU
YUCJIaMH, BBIMUCISATH 3HAYEHUSI YUCIIOBBIX BBIPAXKEHUM

CO CKOOKaMH 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHNUE B BUJIE CTEIIEHU, YUTATH
CTENEHH, UCIIOJIb30BATh TEPMHHOJIOTUI0 (OCHOBAaHHUE,
MOKA3aTeJIb), BBIYUCIAATH 3HAYEHUS CTEIICHEN.

BbINOJHATHE NPUKUAKY M OLEHKY 3HaYCHUIN YUCIIOBBIX
BBIPQKCHUN, MPEAIaraTb ¥ IPUMEHATH IIPHEeMbl IIPOBEPKHU
BBIYHCIICHU .

Hcnonb30BaTh NPU BBIYHMCJICHHUAX IEPEMECTUTEIBHOE

Y COYETATENBHOE CBOMCTBA CIOKEHUSA U YMHOXKEHUS,
pacpeneNnuTeNIbHOE CBOMCTBO YMHOKEHUS; (pOpMYTHpPOBaATH
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IlepemecturenbHOE
U COYETATEIILHOE
CBOMCTBA CIIOKEHUS
U YMHOXKECHUS,

U IPUMEHSITh NMPaBMWIa MpeoOpa30BaHUs YUCIOBBIX
BBIPKEHUW Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBU.
HccaenoBars 4MCI0BbIE 3aKOHOMEPHOCTH, BBIIBUIATH

1 000CHOBBIBATH I'MIIOTE3bI, (POPMYJIHPOBATH 00001ICHUSA

pacnpeeuTeNIbHOE | M BBIBOABI 10 PE3YyJIbTaTaM MPOBEIEHHOIO UCCIIEIOBAHMUS.
CBOMCTBO @ opmMyJUpPOBATH ONpeaeJeHusl ISTUTENS U KPaTHOTO,
YMHOKECHHUS. HA3bIBATh JEIUTEIN U KPATHBIC YUCTA; PACIIO3HABATH
Jenurenu IIPOCTHIE U COCTaBHbIC YKCia; GOPMYJIMPOBATH

U KpaTHBIC YUCIIA,
pasinoKeHue yucia
Ha MHOYKHTEIIN.
Jlenenue

¢ ocratkoMm. [IpocTeie
Y COCTaBHBIE YUCIIA.
[IprsHaku

JIETMMOCTH Ha 2, 5,
10, 3, 9.

U IPUMEHSATh MPU3HAKH JCIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3T0XKEHUS YHCIIA HA TIPOCTHIC
MHOKHUTEININ; HAXOAUTh OCTATKHU OT JACJICHUS U HEIOIHOE
YacTHOE.

Pacno3HaBaTh HCTHHHEBIC M JTOKHBIC BRICKA3bIBAHUS

0 HaTypaJIbHBIX YKCJIaX, NPUBOAUTH MPUMeEPbI

1 KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPUIIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCENL.
KoncTpynpoBaTh MaTeMaTH4ecKue MPeIJ0KeHNs

Crenenp C IIOMOIIIBIO CBA30K «HN», KUJIN», KCCJIU..., TO...».

C HAaTypaJIbHbIM Pemarhb TeKCTOBBIE 3aJa4uu apI/I(bMeTI/I‘IeCKI/IM CHOCO6OM,
IMOKa3aTCJICM. HCIIOJIb30BATb 3aBUHCHMOCTH MCKIY BCIIMYMHAMU (CKOpOCTB,
Yucnosbie BpCMs, paCCTOAHUC, ICHA, KOJIMYCCTBO, CTOUMOCTDL U I[p.):
BBIPAKCHUS, AHAJIU3UPOBATDb U OCMBIC/INBATDb TCKCT 3a/1a4H,

MOPSAJOK ICUCTBHM.
Pentenne TekcTOBBIX
3aJ1a4 Ha BCE
apudmeTndeckue

nepedopMyJIUpOBaTh YCJIOBHUE, H3BJIEKATH HEOOXOAUMBbIE
JIaHHbIC, YCTAHABJIMUBATH 3aBUCUMOCTH MEXy BEJIMUMHAMU,
CTPOMTH JIOTUYECKYIO IIEMOUYKY PACCYXKICHUM.
MopeanpoBaTth X0J1 pEIIEHUS 3a/1a4H C TOMOIIbIO PUCYHKA,
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NeNUCTBUS, CXEMBI, TAOJIUIIBI.
Ha JIB)KCHUE IIpuBonnTH, pa3dupaThb, ONEHUBATH PA3INYHBIC PEIICHUS,
U MTOKYIIKH 3aMKUCHU PEIICHUI TEKCTOBBIX 33/1a4.

Kpurnuyecku oueHUBaTh MOJYYEHHBIN pE3yJIbTar,
OCYIIEeCTBJISATh CAMOKOHTPOJIb, TPOBEPSS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTh OIIHOKHU.

PemaTsp 3a1auu ¢ moMolIbI0 epedopa BceX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMUTBCHA C UCTOPHEH Pa3BUTHUS apUPMETUKH

Harmnsignas reomerpus.
JIuHnn Ha TIOCKOCTH

12

Touka, npsamas,
OTPE30K, JIyY.

Jlomanas. YEPTEKHBIX MHCTPYMEHTOB: TOUKY, MMPSMYIO, OTPE30K, JIyd,
N3mepenue niiuHbI yroJ1, TOMaHyt0, OKPY>KHOCTb.

OTpe3Ka, Pacno3naBaTh, NPUBOAUTH NPUMEPBI OOBEKTOB PEATTLHOTO
METPUYECKHUE MHUpa, UMEIOUX GOPMYy U3yYEHHBIX PUTYDP, OLEHUBATH UX
CTMHUIIBI JMHENHBIE Pa3MepBhI.

WU3MEPEHUS JIJTUHBI. Hcnonb3oBaTh TUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
OKpYXHOCTb ¥ KPYT. | JJISl IOCTPOCHHS M U3MEPEHUS: H3MEPSATH JJIMHY OTpEe3Ka,
[TpakTrueckas BEJIMYMHY yTJIa; CTPOUTH OTPE30K 3a1aHHOU JITMHBI, YO,
pabota 3aJJaHHOW BEJIMYWHBL, OTKJIAABIBATDH [IUPKYJIEM PaBHbBIC

«IlocTpoenue y3opa
13 OKPYKHOCTEW.
VYromn. [Ipsamon,
OCTpBIH, TYIIOU

Y Pa3BEpPHYTHIN
yribl. I3mepenue

Pacno3HaBaTh Ha YepTekKax, PUCYHKAX, OMUCHIBATH,
UCTIONB3Ysl TEPMHUHOJIOTHIO, U H300Pa’KaTh C IIOMOIIBIO

OTpE3KH, CTPOUTH OKPYKHOCTH 33 JaHHOT'O PaInyca.
N300paxath KOHPUTYypaIlIuU TEOMETPUIECKUX (QUTYD

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEH HAa HETMHOBAHHOMN

U KJIeTYaTOM OyMmare; mpeajiararb, OMCbIBaTh U 00CYKAATh
CIIOCOOBI, AJITOPUTMBI ITOCTPOEHUSI.

Pacno3HaBaTh ¥ H300pa:xkaTh Ha HEIIMHOBAHHOMN
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YTJIOB.
[IpakTrueckas
pabora
«IlocTpoenue
YTJIOBY

U KJIeT4aToM Oymare npsMoi, OCTPBIi, TYNOW, pa3BepHYTHIN
YIJIbl; CPABHUBATH YIIBL.

BuI4uCaAATh JJIMHBI OTPE3KOB, JIOMAHBIX.

IloHuMAaTh ¥ MCIIOJB30BATH NP PelICeHUH 32124
3aBHCHUMOCTH MEXAY €IUHALIAMU METPUUECKOU CUCTEMBI
Mep; 3HAKOMHUTbCSI C HEMETPUUECKHUMU CUCTEMaMU Mep;
BBIPA’KATh JUIMHY B PAa3JINYHbIX €UHULIAX U3MEPECHUS.
HUccaenoBares Gurypsl 1 KOH(QUTypaLuy, UCIOIb3YsI

U (pOBBIE PECYPCH

OOBIKHOBEHHBIE JIpOOU

48

JHpoOs. [IpaBuiibHBIC
Y HETIpaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue apooeil.
Cnoxenue

Y BBIYUTAHUEC
OOBIKHOBEHHBIX
npo6eit. CMemnanHas
IpoOb. YMHOXKEHHE
U JIeJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Penienue TeKCTOBBIX
3a71a4, CoAepIKaIIuX
npobu. OCHOBHBIE

MopeaupoBathb B rpadhuuecKkoi, mpeaMeTHOl Gopme,

C IIOMOIIBIO KOMITBIOTEPA IOHATHS U CBOMCTBA, CBA3aHHbBIC

C OOBIKHOBEHHOM JIPOOKIO.

YuTaTh U 32aIIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIpOOH,
NpeaIararb, 000CHOBBIBATH M 00CYKIATH CIIOCO0BI
YIOPSA0YMBAHUS APOOEH.

N300pakaTh 0OOBIKHOBEHHBIC IPOOU TOUKAMHU

Ha KOOPJUHATHOM MPAMOM; UCHOJAB30BATH KOOPJIANHATHYIO
OPSIMYIO JJIs1 CPaBHEHHSI IPOOEii.

D opMyTHPOBATH, 3AIIUCHIBATH € OMOLIbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOM! IpO0OH; HCIOIB30BATH OCHOBHOE
CBOWCTBO JIpOOU /1JIsl COKpAIIEHUsI 1po0eil U MPUBEACHUS
JpoOU K HOBOMY 3HaMEHATEITIO.

IIpencraBasTh cMeIaHHYIO JpOOb B BU/IE€ HENPABUILHON

Y BBIIEISATH LIETYIO YaCTh YMCIa U3 HEMPABUILHON APOOH.
BeinonnaTs apudmMernyeckue 1eHCTBU

C OOBIKHOBEHHBIMH JAPOOSIMU; MPUMEHATH CBOMCTBA
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3a/1auyd Ha IpOOH. apu(pMETUUECKUX ACHUCTBUM NJIs1 palliOHATN3 AU

[Ipumenenue OykB BBIYHCIICHUN.

JUISL 3aIIUCH BbINOJIHATH NPUKUAKY M OLEHKY PE3YyJIbTaTa BIUUCIICHUN;

MaTEMATUYECKUX NnpeaiaraTtb U NPUMEHSTh MPUEMbI NIPOBEPKU BbIUUCICHUM.

BBIPAKCHU U IIpoBoauTh UcceT0BAHUSA CBOMCTB APOOEC, OMUPASICH

Y TIPEIIIOKEHUM Ha YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TTIOMOIIBIO
KOMITBIOTEPA).

PacnosHaBaTh UCTHHHEIE U JIOKHBIE BBICKA3bIBAHUS

0 IpO0SX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPUIIAHUS BBHICKa3bIBAaHUH.

PemaThb TeKCTOBBIC 3a/1a4H, COJIEPIKAIINE APOOHBIC JaHHBIC,
1 3aJa4 Ha HAXO0)KJIECHHE YaCTH LEJI0r0 U IEJI0r0 IO €ro
YJacTH; BBISIBJISITh UX CXOJCTBA U Pa3jnumsl.
MoaeaupoBaTth X0 pEIICHUS 3a1a9H C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoaNTH, pa30UpPaTh, OLIEHUBATH PA3IMUYHBIC PEIICHUS,
3aIMCH PEIICHUH TEKCTOBBIX 3a71a4.

Kputnyecku oneHUBaTH IMOTYYCHHBIA PE3yIbTaT,
OCYIIIECTBIIATh CAMOKOHTPOJIb, POBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBHIO, HAXOAUTH OIINOKH.
3HAKOMUTBCA C UCTOPHEN Pa3BUTHUS apUPMETUKH

HaFJBII[Ha}I IrcoMCTpH-. 10 MHOFOYTOHBHHKH. OHI/ICI)IBaTb, HUCII0JIb3yd TEPMHUHOJOI'MIO, I/I306pa)KaTb
MHOFOYFOJILHI/IKI/I qGTBIPGXYI‘OJIBHI/IK, C IIOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB U OT PYKH,
IMPpsAMOYT'OJIbHUK, MOJCIUPOBATH U3 6YMaFI/I MHOT'OYI'OJIbHUKH.
KBaJpar. HpHBO}IHTL IMPUMEPLI 00BEKTOB pe€ajlbHOIr0 MHUpa, MMCHOIIUX
HpaKTI/I‘ICCKaH (bOpMy MHOT'OYT'OJIbHUKA, IIPAMOYIrOJIbHHKA, KBaJparta,
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pabora TPEYroJIbHUKA, OLEHUBATh WX JIMHEWHBIE Pa3MEPHI.
«IlocTpoenue Bb1uncJATh: IEpUMETP TPEYT OJIbHUKA, IPIMOYTOJIbHUKA,
PAMOYTOJIBHUKA MHOT'OYTOJIbHUKA; IUIOIIAAb IPAMOYTOJIbHUKA, KBaJApaTa.

C 3aJaHHBIMU N300paxaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIbHBIC

CTOPOHAMH Y TYIOYT'OJIbHBIE TPEYT OJbHUKMU.

HA HEJIMHOBAHHOM CTpouthb Ha HEJIMHOBAHHOU U KJIeT4YaTol Oymare KBaapar
Oymarey. Y NIPSAMOYT'OJIbHUK C 33JaHHBIMU JUJIMHAMU CTOPOH.
TpeyroJyibHUK. HccienoBars CBOMCTBA NIPAMOYIOJIbHUKA, KBAIPATa IIyTEM
[Tnomane HKCIIEPUMEHTA, HAOIIOICHH S, U3MEPEHUsI, MOJICTUPOBAHUS;

U IIEPUMETP
MIPAMOYTOJIbHUKA U

CpPaBHUBATh CBOMCTBA KBAAPaTa U NPSIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTH4ecKUe NMpeaI0KeHUs

MHOT'OYT'OJIbHUKOB, C TIOMOIIIBIO CBSI30K «HEKOTOPBIN», «ITH000I».

COCTaBJICHHBIX U3 PacniozHaBaTh MCTUHHBIE U JIOXKHBIE BBICKA3BIBAHNS

IIPSAMOYT OJIbHUKOB, O MHOT'OYIOJIbHUKaX, NPUBOIAUTH NPUMeEPHI

€UHULIBI Y KOHTPIIPUMEDHI.

U3MEpEHU HccaenoBars 3aBUCUMOCTD TUIOLIAAN KBaApPaTa OT JJIMHBI
ILJIOIIAU. €ro CTOPOHBL.

ITepumerp Hcnonb3oBaTh CBOMCTBA KBAJAPATHON CETKHU JJIS1 TOCTPOEHUS
MHOI'OYI'OJIbHUKA ¢buryp; pazouBaTh IpPSIMOYTOJIbHUK Ha KBaJpaThl,

TPEYroJIbHUKH; COCTABJATH QUTYPHI U3 KBAJPaTOB

U TIPSAMOYT'OJIbHUKOB M HAXOJUTh UX TUIOMIAb, pa30UBaTh
¢burypsl Ha IPSIMOYTOJIBHUKHU M KBAJPAThl U HAXOAUTh UX
IJIOIIAIb.

BeipaxaTh BeJIMUMHY IUIOIIAN B PA3IUYHBIX €IMHUIAX
U3MEPEHUsI METPUYECKON CUCTEMBI MEP, MOHUMATH

¥ HCIO0JIb30BATh 3aBUCUMOCTH MEX1Y METPUUECKUMHU
€AMHULAMU U3MEPEHUS IO,
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3HAKOMUTBHCA ¢ IPUMeEpPaMu NPUM eHeHusl TT0Iaan
Y [IEPUMETPA B MPAKTUYECKUX CUTYaALUSX.

Pemiars 3a7aum 13 peanbHOU )XU3HU, NPEAJIararb

U 00CYKIaTh pa3jIM4HbIe CIOCO0bI PEIICHUS 3a7a4

JlecsiTuunbie 1podou

38

JlecsiTuHas 3aMMCh
npobeii. CpaBHEHHE

IIpeacraBasiTh AECATUUHYIO 1pOOh B BUJI€ OOBIKHOBEHHOM,
YUTATHh U 3aNMUCHIBATH, CPABHUBATD JICCATHYHbBIE APOOH,

JIECATUYHBIX npeajiaratb, 000CHOBBIBATH M 00CYK/IATh CIIOCOObI
pooeii. YIIOPSIIOYMBAHMS IECITHYHBIX IPOOEH.

JlencTBus N300paxaTh 1ecITUUHBIE IPOOM TOUKAMU Ha KOOPJIUHATHOU
C ICCATUYHBIMU MPSIMOM.

TPOOSMHU. BbIABJIATH CX0CTBA U Pa3JMUMsl MPABUIT apU(PMETHUESCKUX
Okpyrnenue JEUCTBUM C HATypaTbHBIMU YUCIIAMU U JACCATUYHBIMU
JIECATUIHBIX JIpOOSIMU, OOBSICHSTD HX.

Tpo0ei. BoeinonnaTes apudmeruueckue 1eUCTBUS C JECATUUHBIMU

Penienune TekCcTOBBIX
3aj1a4, COAepIKaIIuX
npobu. OCHOBHBIC
3aJ1auyu Ha Ipoou

JpOOSIMU; BHINOJIHATH NPUKHIKY M OIIEHKY pe3yJibTaTa
BBIUMCJICHU M.

I[pumeHnsaTs cBolicTBA apuMETHUECCKUX JEHCTBUN

JUISL PALIMOHAIN3ALUH BBIYUCICHUMN.

[IpuMeHATH NPAaBUII0 OKPYIJIEHUS IECATUIHBIX IPOOEH.
IIpoBoauTH HCCIETOBAHUS CBOMCTB JACCATUYHBIX IpOOEH,
OMUPASICh HA YHCIIOBBIE SKCIIEPUMEHTHI (B TOM UHCIIC

C TIOMOIIBIO KOMITBIOTEPA), BBIABUTATh IMIIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHUS.

PacnosnaBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 JIpo0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS W OTPULIAHUS BBICKA3bIBAHUIM.
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PemaThb TeKCTOBBIE 3a/1a4H, COJEPKAIUE APOOHBIEC JaHHBIE,
Y Ha HaXOXKJICHUE YaCTH LEJI0r0 U LEJIOrO I10 €ro 4acTy;
BBISIBJIAATH UX CXOACTBA M Pa3IM4M.

MopeaupoBarth X0 peLICHUs 3a1a41 C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

IIpuBoauTk, pa3duparTs, OHEHUBATH PA3JINYHbIE PELICHUS,
3allMCH PELICHUI TEKCTOBBIX 3a1a4.

OnepupoBaTthb I1pOOHBIMU YUCIIAMU B PEaIbHBIX KU3HEHHBIX
CUTYyaLUsX.

Kpurnyecku oueHMBaTh MOJy4CHHBIM pE3ysbTar,
OCYILECTBJIATh CAMOKOHTPOJIb, IIPOBEPSSI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLIUOKH.
3HAKOMHUTBHCH C HCTOPHUEH pa3BUTUS apUPMETUKHU

Ky0. Pa3BepTku kyda
U TlapaJuielienuIe/a.
[IpaxkTnueckas
paborta «Pa3BepTka
KyOa».

Harmnsinnast reomerpusi. MHOrorpaHHuKH. PacnosHaBarh Ha yepTekax, pUCYHKAX, B OKPYKAIOIIEM
Tena u purypsr N306paxkenue MHUpe MPsSIMOYTOJIbHBIN TapaJijiesienumne, Kyo,
B MPOCTPAHCTBE MHOTOIPAHHUKOB. MHOTOI'PAaHHUKHU, OMMUCHIBATDH, HCIOJIb3Yysl TEPMUHOJIOT HI0,
Mopaenu OLICHUBATH JINHECUHBIE PA3MEDPBI.
IPOCTPAHCTBEHHBIX IIpuBoauTh NpuMepbI OOBEKTOB PEATTLHOI'O MUPA, UMEIOIIIUX
TeJL (GhopMy MHOTOTPaHHUKA, MPSIMOYTOJIBHOT'O IMapajuieenuIesa,
[IpsitMmoyronbHbIT KyoOa.
napajuieIenuIe I, N3006pakarh Ky0 Ha KileTyaTol Oymare.

HccnenoBars cBOMCTBA Ky0a, MPSIMOYTOJIbHOTO
HapaJlJIeNICIIAIIE1a, MHOTOIPaHHUKOB, UCIIOJIb3YSI MOJIEIIN.
PacnosnaBarh M n300paxxarhb pa3BepTKH Ky0Oa

Y NIapaJuIeIICIUIIe .

MonenupoBartp Ky0 U napaienaenunea u3 Oymard 1 Npoumnx
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O6neM Kkyoa, MaTepuasoB, 00bSCHATDH CIOCO0 MOJICTMPOBAHMUS.
MPSIMOYTOJILHOT O Haxonuth u3Mepenusi, BBIMUCIATDH TUIONIA/Ib TOBEPXHOCTH;
napasuiesenumnesa 00BeM KyOa, PSIMOYTOJIBHOT0 MapauieTenunena;

HCCJIEI0BATh 3aBUCHMOCTh 00beMa Ky0a OT JIJTUHBI €r0
pedpa, BLIABUTaTh U 000CHOBBIBATH FHIIOTE3Y.
HaburogaTs 1 NpoBOANTH AHAJOTHU MEXTY MOHATUSIMU
IJIOIIAIM U 00beMa, IEpUMETPa U IIJIOIIAIA TTOBEPXHOCTH.
Pacno3HaBaThb UCTHHHEIE U JIOKHBIC BEICKA3bIBAHUS

O MHOTOT'paHHHMKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDHI,
CTPOUTH BbICKA3BIBAHMS Y OTPUIIAHUS BHICKA3bIBAHUM.
Pemars 3a1aum u3 peajabHOU )KU3HU

[ToBTOpeHue u 0600IIeHHE 10 IToBTOpEeHUE BbruncjasiTh 3HaU€HUS BBIPAXKECHUH, COAEPKaIIUX
OCHOBHBIX ITOHSTHI HaTypaJIbHbIC YKCIia, OOBIKHOBEHHBIE U JECATUUHBIC IPOOH,
1 METOJO0B Kypca BBITIOJTHATH MTPe0Opa30BaHUsI YHCEIL.
5 knacca, Bpi0uparb ciioco0 cpaBHEHUS YUCEI, BBIYUCICHUH,

00001IeHr e 3HAHNN | MPUMEHATH CBOMCTBA apu(PMETHUECKUX JEHCTBUN

JUISL PALIMOHAIN3ALMH BBIYUCIICHUMN.

OcymecTBJasITh CAMOKOHTPOJ1b BBINOJHSAEMBIX JCUCTBUN

Y CaMOIIPOBEPKY PE3YJIbTaTa BHIYUCICHUN.

Pemiatb 3a7a4M U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U1 PELICHUS 33/1a4 U3 APYTUX
y4eOHBIX TPEMETOB.

Pewarp 3a1a4m pa3HbIMH CII0CO0aMU, CPABHUBATH CIIOCO0OBI
pELIeHNs 33/1a41, BLIOUPATh PAMOHAIBHBIN CIIOCO0

OBIIEE KOJIMYECTBO 170
YACOB I10 ITPOTPAMME
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6 KIIACC
HaunmenoBanue paznena |KonnuecTtBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOITUXCS
(Tembl) Kypca 4acoB COZIEp)KaHue

HarypanbHbie uncna 30 Apudmernueckne BoinoyiHaTh apupmMeTnyecKue JeidcTBUsl C MHOTO3HAYHBIMU
JeNCTBUSA HATypaJbHBIMU YHCIIAMUA, HAXOAUTh 3HAYEHUS YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPOKEHUN CO CKOOKaMu U 6€3 CKOOOK; BHIYMCISATH
HATypaJbHBIMU 3HAYEHUS BBIPAKEHUHN, COIEPKAIIUX CTEIIECHHU.
yyciaMu. YucioBele | BBINOJIHATH NPUKUAKY U OLEHKY 3HAUYEHUN YHCIIOBBIX
BBIPAXKEHUS, BBIPKEHUH, MPUMEHATH MPUEeMbI IPOBEPKH pe3yibTaTa.
MOPSZIOK JEHCTBUH, Hcnonb30BaTh NPU BBIYMCJIEHHUAX IEPEMECTUTEIHHOE
UCII0JIb30BAHUE Y COYETATENIbHOE CBOMCTBA CIIOKEHUSI 1 YMHOKEHHS,

cko0OK. OKpyriieHue
HaTypaJIbHBIX YUCET.
JlenuTenu u KpaTHbIE
YHCJIa; HanOOJIbIITHN
001U JenuTenh

Y HauMEHbIIIee
o01ee KpaTHoE.
JlenmmMocTh CyMMBbI
Y TIPOU3BE/ICHHUS.
Jlenenue

C OCTAaTKOM.
Pemenune TekcTOBBIX
3aj1a4y

pacpeeIUTENbHOE CBOMCTBO YMHOKEHUS OTHOCUTEIBHO
CJIO)KEHMSI, CBOMCTBA apu(PMETUUECKUX JIEHCTBUM.
HccaenoBarps 4MCIOBBIE 3aKOHOMEPHOCTH, MPOBOJAUTD
YHCIIOBBIE SKCIIEPUMEHTHI, BBIIBUTaTh U 000CHOBBIBATH
TUIIOTE3bI.

DopMyIMPOBATH ONPeEAEJCHUSA JCTUTENS U KPATHOTO,
HauOOJIBITIIETO OOIIETO ACIUTENS ¥ HAUMEHBIIIEro 00IIero
KpaTHOT0, POCTOr0 ¥ COCTABHOT'O YKCEIT; UCIIOJIb30BATh 3TH
MOHSATHS TIPU PELLICHUM 3aa4.

I[IpuMeHATH AJITOPUTMBI BHIYUCIICHUST HAUOOJBIIET0 O0IIEro
JICIIUTENSI 1 HAMMEHBIIIETO 00I1IeTr0 KPaTHOTO ABYX YHUCE,
AITOPUTM PA3TIOKEHHS YMCIIA HA TPOCTHIE MHOKHUTEIH.
HccaenoBarp ycioBus 1eIUMOCTH Ha 4 U 6.

HccaenoBarp, 00Cyka1arb, GopmMyJIupoOBaTH
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1 000CHOBBIBATH BBIBOJI O YCTHOCTH CYMMBI, IIPOU3BEACHHS
JIBYX YETHBIX YHCE, IBYX HEUCTHBIX YHUCIIE, YETHOTO

¥ HEYETHOTO YHCEIL.

HccienoBars CBOMCTBA ACIMMOCTA CYMMBI U IIPOU3BEICHUS
JHCETL.

IpuBoauTH MPUMeEPBI YKCEI C 3aJaHHBIMH CBOHCTBAMH,
pPacmo3HaBaTh BepHbIe H HEBEPHBIE YTBEPKICHUS

O CBOKMCTBax 4YKCEJl, ONMPOBEPraTh HCBEPHBIC YTBEPIKICHUS

C TIOMOIIbI0 KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTHUYeCKHe MPeaJa0KeHHs

C IIOMOIIBIO CBSI30K «HY, KHJIH, «ECHIH. .., TO...».

Pemarp TeKCTOBBIC 3a/1a4H, BKIIOYAIOIINC TOHSITHS
JETMMOCTH, apUPMETHIECKAM CIIOCOOOM, UCTIOIB30BATh
repedop BceX BO3MOXKHBIX BAPUAHTOB.

MoneanpoBaTh X0 PEIICHUS 3a/1a4H C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoauTH, pa30upaTh, OIEHNBATH PA3JINIHBIC PEIICHUS,
3allMCH PEIICHUI TEKCTOBBIX 3a/1a4.

Kputnuecku oneHUBATH IMOTYICHHBIA pe3yIbTaT, HAXOAHUTh
OIITMOKH, OCYIICCTBIISITH CAMOKOHTPOJIb, IIPOBEPSIST OTBET

Ha COOTBETCTBHE YCIIOBHIO

HaFJ'ISII[Ha}I rcoMCTpHU:. 7 HCpI'ICHI[I/IKyJBIpHBIC Pacno3znaBarthb Ha UCPTCIKAX, pUCYHKAX CJIydal B3aUMHOI'O
Hp}IMBIe Ha IINIOCKOCTH IIPsAMBIC. PAaCIIOJIOKCHUA ABYX IIPAMBIX.
HapaJIJICJIBHble I/I306pamaTL C MOMOIIbIO Y€PTECKHBIX HHCTPYMCHTOB
IpsSAMBIE. Ha HEJIMHOBAHHOM U KJIETYATOM OyMare JBe NepeceKaronuecs
Paccrostnue MCKIOY MMPAMBIC, ABC MApPAJUICIIbHBIC IIPAMBIC, CTPOUTH IIPAMYIO,
31
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JBYMSI TOUYKaMHU, MEPIEHANKYJIIPHYIO TaHHOU.
OT TOYKH 70 npsimoid, | IlpuBoauTh MpUMepPHI MapaLIETbHOCTH
JUIMHA MapuipyTa Y MIEPIECHIUKYJISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

Ha KBaJpaTHO ceTke | Pacmo3HaBaTh B MHOTOYrOJIbHUKAX MEPIECHINKYIISIPHBIC

U MapajuiesibHbIe CTOPOHBI.

N300pakaTh MHOTOYTOJIbHUKH C HapalyiebHBIMHU,
MEPIEHNKYJIIPHBIMA CTOPOHAMU.

Haxoaurthb paccTosiHue MEXAY ABYMS TOUYKAMH, OT TOYKH
JI0 TIPSIMOM, JUIMHY IYTH HA KBaJAPATHOW CETKE, B TOM YHUCJIE
UCTIOJIB3YsI IU(PPOBBIE PECYPCHI

Jpobu 32 OOBIKHOBEHHAS CpaBHMBATBH U YHOPSIA0YUBATH JIpoOU, BLIOMPATH CIIOCO0
IpoOb, OCHOBHOE CpaBHEHHS IPOOEH.
CBOKMCTBO JIpo0H, IlpeacraBasiTh ACCATUYHBIC APOOH B BUAC OOBIKHOBEHHBIX
COKpaleHue Apooei. | apoOeil u OOBIKHOBEHHBIEC B BUJIE JECATUUHBIX, HCIOJIb30BATH
CpaBHeHne IKBUBAJIEHTHBIE MPEACTABJIEHHUA IPOOHBIX YUCE MPU UX
Y yIOPSJOYMBAHUE CpPaBHEHUU, MPU BEIYUCIICHUSIX.
Ipooeil. Hcnonb3oBaTh JeciTUYHBIE IpOOU MTPU MpeoOpa30BaHUU
JlecsiTuunblie 1poou BEJIMYMH B METPUYECKON CUCTEME MED.
U MeTpU4ecKas BeinonHaTe apudpmMernyeckue 1eHCTBUSA
cHUCTEMA MED. C OOBIKHOBEHHBIMH U ICCATHYHBIMU APOOSIMHU.
Apudmernueckue Bb1uncJiiTh 3HaUCHHS BBIPAXKECHUM, COAEPKAIUX
JNEHUCTBUS OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, BBITIOTHSATh
C OOBIKHOBEHHBIMU npeoOpazoBaHus JpoOeii, BLIOUPATH CNOCO00, MPUMEHATH
U JECATUYHBIMU CBOICTBA apU(PMETUUECKUX JACUCTBUM IJIs1 palliOHATU3AIUH
JPOOSIMU. BBIYUCIICHU.
OTHoOILIIEHHE. CocTaBjsiTh OTHOLICHUS U TPONOPIIMU, HAXOAUTh
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Jlenenue B TaHHOM OTHOIIIEHUE BEJIMYUH, JICJIATh BEJINYNHY B JAHHOM
OTHOLIEHUH. OTHOILIEHUH.

Macrmira6, HaxoauTs 3KCIIEPUMEHTAJBHBIM MIYTE€M OTHOLIECHUE JJIUHBI
ITPOTIOPLIUSL. OKPYKHOCTH K €€ THaMeTpy.

[ToHsTHE IpOLIEHTA. HNuTepnperupoBath MacmTad Kak OTHOIIICHUE BEJIMYNH,
Brruucnenue HAXOAMTHL MaciITab MmjiaHa, KapThl U BEIYUCIIATH PACCTOSHHUS,
MPOLICHTA UCIIOJIb3ys MacIlTal.

OT BEJIMYUHBI OO0BbSACHATH, UTO TAKOE MPOIIEHT, YIOTPEOIATH 000POTHI peUH
Y BEJIMYUHBI 110 €€ CO CIIOBOM «IIPOLIEHTY.

MIPOLIEHTY. BoipakaTh NporeHTsl B Apo0SX U IpoOH B MPOIICHTAX,

PelreHre TEKCTOBBIX | OTHOIIEHHE JIBYX BEJIMYMH B MPOLEHTAX.

3aJa4, coAepKauuX | BBIYMCAATH NPOLEHT OT YUCIIA U YUCIIO IO €ro MPOLICHTY.
JpOOM U MPOLIEHTBHI. Oxpyrasithb A1poOU U MPOLIEHTHI, HAXOAUTH TPUOIMKEHUS
[IpakTrueckas YHUCEIl.

pabota «OtHomeHne | Pemarh 3aga4ym Ha 4acTu, IPOLEHTHI, POTIOPLIUH,

JUIMHBI OKPYXXHOCTH | Ha HaXOXKICHHE IpoOu (ITPOLEHTA) OT BETUYMHBI U BEIMUMHBI
K €€ JUaMeTpy» o ee podu (TIPOIeHTY), ApoOH (MPOIIEHTA), KOTOPHIi
COCTaBJISIET OJIHA BEJIMYMHA OT JIPYTOM.

IIpuBoauTh, pa3dupaThb, OHEHUBATH PA3JIMYHbBIC PELICHUS,
3aMMCHU PELICHUI TEKCTOBBIX 33/1a4.

N3Biaexath nHGOpMAaLKMIO U3 TaOIUIl U THArPaMM,
UHTEPIIPETUPOBATh TAOJUYHBIC JAHHBIE, ONPEICIAT
HanOoJbIIEE U HAMMEHBIIEE U3 MTPEICTABIEHHBIX JaHHBIX

Harnsignas reomerpus. 6 OceBast cuMMeTpus. Pacno3znaBarh Ha yepTexkax U H300paKeHUAX, H300paxKaTh
Cummerpus LlenTpanbHas OT PYKH, CTPOUTH C TIOMOIIbI0O UHCTPYMEHTOB (pUTYpy
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CUMMETPHS. (OTpe30K, JTIOMaHyI0, TPEYTOJIbHUK, IPIMOYTOJIbHUK,
[TocTpoenune OKPY>KHOCTb), CHAMMETPUYHYIO TaHHOH OTHOCUTEIBHO
CUMMETPUYHBIX IPSIMOi, TOUKH.

buryp. HaxoauTs npuMepbl CUMMETPUU B OKPYKAIOIIEM MUDE.
[IpakTrueckas MonenupoBarthb u3 6ymaru a8e (GUrypbl, CAMMETPHYHBIC
pabota «OceBas OTHOCHUTEJIBHO MIPSIMOI; KOHCTPYHPOBATH F'€OMETPUUECKUE
CUMMETPUSD. KOH(UT'ypalnu, UCHOIb3ys CBOMCTBO CHMMETPHUH, B TOM
Cummerpus YHCJIE C TOMOLIBIO HU(POBBIX PECYPCOB.

B ITPOCTPAHCTBC

HccaenoBarp cBOMCTBA U3yYEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEH, UCTIONB3YS IKCIIEPUMEHT, Ha0IIt0/IeHuE,
MOJIEIIMPOBAHHE.

O00CHOBBIBATH, OIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHUSI O CHMMETPUH PUTYD

BoipakeHus ¢ OykBaMu

[Tpumenenue OykB

Hcnonb3oBaTh OyKBbI 1711 0003HAUYCHHS YHCEII, TPU 3aITUCH

JIJIs 3aIIMCH MaTeMaTUYeCKUX YTBEPKIACHUH, COCTABIISATh OYKBEHHbBIS
MaTeMaTUYEeCKUX BBIPAKEHHUS 110 YCJIOBHUIO 3a1a4H.

BBIPAKEHUMN HccnenoBarb HECIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH,

Y IPEIJI0KEHU M. HCII0JIb30BaTh OYKBHI JJISI MX 3aIUCH.

bykBeHHbIE BoruncsiTh 9ncioBoe 3Ha4eHNUE OYKBEHHOTO BBIPAKCHUS
BBIPAKECHUS MIpY 3aJaHHBIX 3HAYEHUSIX OYKB.

Y YHCJIOBBIC 3anuceiBaTh GOPMYJIbI: IEPUMETPA U ILIONMIAIH
MIOJICTAHOBKH. NPAMOYTOJIbHUKA, KBAJpaTa; NIMHbI OKPYKHOCTH, IUIOLIAIA
bykBeHHbIE KpyTa; BHINOJHSITH BLIYUCIEHHS 110 STUM (opMyriam.
paBEHCTBA, CocTaBasaTh (pOpPMYJibl, BEIPAKAIOIINE 3aBUCUMOCTUA MEXY
HaX0KJCHHE BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1IEHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTEIBHOCTh, BpEMSsI, 00bEM
KOMIIOHEHTA. paOOoThI; BHIMOJIHATH BEIYMCIEHUS 110 3TUM (HOpMYyJIaM.
dopmyibl HaxonuTh HEM3BECTHBIN KOMIIOHEHT apru(METUIECKOTO
JNEUCTBUSA
Harisgnas reomerpusi. 14 YeThIpexyroiabHuK, M300pakaTh Ha HETUHOBAHHOM U KJeTYaToi Oymare
@urypsl Ha IIOCKOCTH IIPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIbHUKOB. | YETBIPEXYTrOJbHUKU C 3aJaHHBIMU CBOMCTBAMU:
[IpAMOYTOJIbHUK, C IapaJUIEIbHBIMU, ITEPIICHINKYJIAPHBIMH, PABHBIMHU
KBaJpaT: CBOMCTBA CTOpPOHAMHU, MPSMBIMU YIIaMH | JIp., PABHOOEIPEHHBIN
CTOpPOH, YI'JIOB, TPEYrOJIbHUK.
JMarOHaJICH. IIpepyararh u 00CyKIaTh CIOCOOBI, AJITOPUTMbI
N3mepenue yriios. IMOCTPOCHUS.

Buanr

TPEYr OJIbHUKOB. MOJICIIMPOBAHME, CBOMCTBA IIPIMOYI OJIbHUKA, KBAAPATa,
Ilepumerp pa3duBaTh Ha TPEYTOJILHUKH.

MHOT'OYT'OJIbHHKA. O00CHOBBIBATH, ONPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
[Tnomans Guryps. YTBEPKACHUS O IPSIMOYT OJIbHUKE, KBAAPATE, PACIIO3HABATH
Dopmyisl BEPHBIC U HEBEPHBIE YTBEPKACHUS.

nepuMmerpa HN3mepATH ¥ CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YIJIbL,

U IUIOLIAIH B TOM YHCJIE B MHOTOYT'OJIBHUKE, CPABHUBATH YIJIbL;
IPSAMOYTOJIbHUKA. Pacmo3HaBaTh OCTpPbIE, IIPSAMBIE, TYIIIE, PA3BEPHYTHIE YIJIbL.
[TpubmmxeHnHoe PacnozHaBarb, M300paxaThb OCTPOYT OJIbHBIN,

U3MEpEHHE VIO | MPSAMOYTOJIbHBIN, TYIIOYIOJbHBINA, PABHOOEAPEHHBIH,

buryp. PaBHOCTOPOHHUM TPEYTOJIbHUKHU.

[IpaxkTueckas BeryucasaTe nepuMeTrp MHOIOYIr0JIbHUKA, IUIOIIA/Ib

HccnenoBarh, UCTIONB3Ys IKCIIEPUMEHT, HAOIIOICHHE,
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pabora «Ilnomane MHOT'OYTOJIbHHKA Pa30MEeHUEM Ha MPSIMOYT OJIbHUKH,
Kpyra» Ha paBHbIE (PUTYPBI, UCTIOJIB30BATh METPUUECKUE €TUHULIBI
W3MEPEHNUs JIIMHBI U TJIOIIAH.

Hcnonb3oBaTh NPUOINKEHHOE H3MEPEHHE JUTMH

U TUIONIA/ICH Ha KileTyaToi Oymare, mpuOImKeHHOE
U3MEpPEHNE JUIMHBI OKPYKHOCTH, IUIOIIAIN Kpyra

[lonoxuTenpHbIE 40 Llenpie unca. IIpuBOAMTH PUMeEPBI UCIIOJIB30BAHUS B PEAIBHON KU3HU
W OTPULIATENIbHBIEC YHCIIA Mopyis yncina, ITOJIOKUTEIIbHBIX U OTPULIATENIBHBIX YUCEN.
reoMeTpruyecKas N300pamxare 1enbie yncia, noJI0KUTEIbHbBIE
WHTEpIIpETALS Y OTPULIATENBHBIE YHCIIA TOYKAMU HA YUCIIOBOM MPSMOU,
MoxyJs. Yucnossie HCI0JIb30BATh YUCIIOBYIO IIPAMYIO Ul CPABHEHUS YHUCEIL.
IIPOMEXKYTKHU. IIpuMeHATH NpaBUJIA CPABHEHUS, YIHOPAAOYNBATH LICIIbIC
ITonoxurensHbIe 4yCia; HAXOAMTh MOIYJIb YUCIIA.
Y OTpULIATENbHBIE @®opMyTHPOBATH NPABUJIA BEIYUCIICHUS C MOJOKUTEIbHBIMU
yucna. CpaBHEHUE Y OTPULIATENBHBIMU YUCIAMU, HAXOAUTH 3HAYCHUA
MOJIOKUTEIBHBIX YU CJIOBBIX BBIPAXKEHUM, CONECPKANX JEHCTBHS
Y OTPULIATENIBHBIX C TIOJIO)KUTENBHBIMU U OTPULATEIbHBIMU YHACIAMH.
YHUCEIL IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKCHUS
Apudmernueckue JUI IPpeoOpa30BaHUs CYMM U MPOU3BEICHUN
JEUCTBUS

C IMOJIOXKUTCIIbHBIMHU
" OTpUIATCIIbHBIMHA

qucCJIaMu.
Pemenne TeKCTOBBIX
3aaa4
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[IpencraBneHne JaHHBIX

[IpssmMoyroapHas
CHCTEMAa KOOPJIUHAT
Ha IJIOCKOCTH.
KoopanHatsl ToOukn
Ha IJIOCKOCTH,

OO0BACHATH U WJUTIOCTPUPOBATH MOHATHE TTPSIMOYTOJIbHON
CHUCTEMBI KOOPAMHAT HA MJIOCKOCTH, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPJIMHATHOM IIOCKOCTH
TOYKH B (PUTYPHI 110 33TAaHHBIM KOOPJAMHATaM, HAXOAUTh
KOOPJIMHATHI TOYECK.

a0Ocuucca Yurarh cTon04yaThie U KPYroBble JUArpaMMBbl;

Y OpAMHATA. HHTEePNPeTHPOBATh JAHHBIC; CTPOUTH CTOJI0YATHIE
Cronbuatsie JUarpaMMBl.

Y KpYrOBBIE Hcnonb3oBare MHGpOpMaNUIO, IPEICTABICHH YIO
JIarpamMMBl. B TA0JIMIIAX, HA IHMAarpaMMax Jijisl pelIeHUs] TEKCTOBBIX 3a/1a4
[IpaxkTrueckas Y 34/1a4 U3 PEATbHOU KU3HU

pabora «Iloctpoenue

Jarpamm».
Penienune TeKCTOBBIX
3a7a4, CoJIep KaIINX
JTaHHEBIE,
MpeICTaBICHHBIC

B Ta0JIMIIaX

U Ha JMarpammax

Harnsinnas reometpus.
®urypsl B MpoCcTpaHCTBE

[IpsstMOyronbHBIN
napajuieJenuIe]I,
KyO, mpu3ma,
nupamuja, KOHyc,
UUJTUH]IP, 11ap

u cepa.
N306paxenue

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONMCHIBATH
NUpaMUy, IpU3MY, LIWIKHAP, KOHYC, IIap, H300paaThb UX
OT PYKH, MOEJIUPOBATH U3 OyMaru, riacTUINHA, IPOBOJIOKH
u Jp.

IIpuBoauTh NpuMepbI OOBEKTOB OKPYKAIOILIETO MUPA,
UMEIOIINX (POPMbI HA3BAHHBIX TEJL.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILNHA, peOpO, TPaHb,
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IIPOCTPAHCTBEHHBIX OCHOBaHUE, BBICOTA, PAINYC U THAMETP, pa3BepTKa.

¢buryp. IIpumepsr N3yuarsh, uCNONb3ysl SKCIEPUMEHT, HAOIIO/IEHNE, U3MEPEHNE,
pa3BepPTOK MOJIEIIMPOBAHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONUCHIBATH
MHOI'OTPaHHUKOB, CBOMCTBA HAa3BaHHBIX TEJI, BBIABJIATH CXOACTBA

LUJMHIpA U KOHYCA. | M Pa3IH4UsA: MKy MUPAMUION U IPU3MON; MEXIY
[IpaxkTrueckas LAJIMHIPOM, KOHYCOM U IIapOM.

pabora «Co3nanue
MoeJen
IIPOCTPAHCTBECHHBIX
buryp».

ITonsiTHe 0OBEMa;
CTMHUITBI U3MEPCHUS
oorema. O0beM

Pacno3HaBaTh pa3BepTKU Napayjienenunena, Kyoa, mpu3Msl,
NUpaMU/Ibl, KOHYCA, HWINHAPA; KOHCTPYMPOBATH JaHHBIC
TeJla U3 pa3BepPTOK, CO37]aBaTh UX MOJIEIH.

Co3naBath MoJeJIM MPOCTPAHCTBEHHBIX (puryp (u3 Oymaru,
MIPOBOJIOKH, MJIACTUIIMHA U JIp.)

N3MepsaTH HA MOAeJSIX: ITUHBI peOep MHOTOTPAaHHHUKOB,
JaMeTp Liapa.

CUCTEMAaTHU3aluA

OCHOBHBIX ITOHSITUHN
1 METOJIOB KypCOB
5 1 6 KJIaccoB,
000011ICHIE

IPSIMOYTOJILHOT O BoiBoguth ¢opmyay o0bemMa npsMOYyroabHOTO
napaJyIesenuIea, napajyIesIenuIea.
Ky0a, hopmyIsl Boruncasats no popmysiam: 060beM NpSIMOYTOITHHOTO
o0bema napasuiesienumnena, Kyoa; uCroiab30BaTh €IMHULBI H3MEPEHUS
00beMa; BBIYMCIAATH 00BEMBI TEN, COCTABJIEHHBIX U3 KyOOB,
NapAIJICIICIIAIIEIOB; PeliaTh 34241 C PEAIbHBIMUA JaHHBIMU
[ToBTOpenue, o0o0IIeHHE, 20 [loBTOpEHME BouIyucasTh 3Ha4EHUS BBIPAXKEHUN, COACPKALLNX

HaTypaJIbHBIC, 1IEJIbIE, TOJIOKUTEIBLHBIC U OTPUIIATEIbHBIC
qucia, OOBIKHOBEHHBIC M ICCITUYHBIC POOH, BHITIOJIHSITH
npeoOpa3oBaHuUs YUCEI U BRIPAXKCHUM.

Bpi0upatb cnoco0 cpaBHEHUS YUCENl, BHIYUCICHUH,
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U CUCTEMATHU3alHU
3HAHUU

NPUMEHSATH CBOMCTBA apU(PMETUUECKUX IEUCTBUM

JUISL pallMOHAIM3ALUU BBIYUCIICHU .

Pemiare 3a1a4um 13 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U PELICHUS 3a1a4 U3 IPYTUX
IIPEAMETOB.

PemiaTe 3a1aun pa3HbIMHU CIIOCO0AM U, CDABHUBATD,
BbIOUPATH CIOCOOBI PEILICHUS 3aJa4H.

OcyuiecTB/IsITh CAMOKOHTP 0JIb BBITIOJIHSAEMBIX IEVCTBUN
Y CaMOIIPOBEPKY PE3YJIbTaTa BBIYUCICHUM

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170
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®OEJEPAJIBHAS PABOYAS IPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AITMCKA

Anre0pa sBISIETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro oOpa3oBaHMS:
OHa 00eCreYMBaeT W3YUYCHHE JPYTUX AUCHUIUIMH, KaK €CTeCTBEHHO-HAay4HOTO, TaK
¥ TYMaHUTApHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl TIPOAOIIKEHUSI 00pa30BaHUS
W B TOBCEIHEBHOM >XKWM3HHW. Pa3BuThe y OOydaOmMXCS HAYYHBIX MPEACTABICHHM
O TPOUCXOXKJICHUU U CYIIHOCTH ajreOpanueckux aOCTpakiuii, crocode OTpaKeHHs
MaTeMaTUYeCKOM HAYKOW SIBJIEHUW M MPOLECCOB B NPUPOJE U OOIIECTBE, POJH
MaTEeMaTUYeCKOr0 MOJACIMPOBAHUS B HAYYHOM TTO3HAHWH W B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOI'O MHPOBO33PEHUSI M KAuyeCTB MBILIUICHHUS, HEOOXOAMMBIX
JUTSI afianTalliy B COBpEMEHHOM (ppoBOM obO1iecTBe. Mzydenne anredpsl ooecrneunBaeT
pa3BUTHE YMEHHs HaONIOAaTh, CpPaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILUICHHS, CHOCOOHOCTHM apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOABI, (GopMymupoBaTh yTBepkaAcHHSA. OCBOCHHE Kypca aureOpbl
00€CIeunBaET Pa3BUTHUE JIOTUUECKOTO MBIIIJICHUS OOYYarOIIMXCS: OHU HCIOIb3YIOT
JNeAYKTUBHbIE M WHAYKTUBHBIC pPAaCCyXKJEHUs, O0O0OOIIeHHEe U KOHKPETH3AIHIO,
abcTparupoBanue 1 aHamoruto. O0yueHnue airedpe npenoaaracT 3Ha4uTebHbIA 00beM
CaMOCTOSITEILHOM JIEATEIbHOCTU 00YyYaroIINXCsl, TOATOMY CaMOCTOSTEIILHOE PEIICHHE
3a71a4 SBJISIETCS pealu3alfen 1eaTeTbHOCTHOTO MPUHIIUITA 00 yYeHUS.

B crpykrype mporpammbl yueOHOro kypca «Anredpa» ajsi OCHOBHOTO OOUIEro
o0pa3oBaHUsi OCHOBHOE€ MECTO 3aHUMAIOT COAECPKATEIbHO-METOAUYECKUE JIUMHUU:
«Ywmcna v BBIYUCICHUSD, «AJre0pandecKre BIpaKEHU, «Y paBHEHUSI K HEPABCHCTBAY,
«Dyukiuny. Kaxngas w3 3THUX colepkKaTelbHO-METOAUYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSKEHUU TPEX JIET U3YUEHUS! Kypca, B3aUMOJIECUCTBYS C APYTHUMH €r0 JTUHUSMH.
B xoxme n3yuenus yq4eOHOTo Kypca 00y4JaromuMcst TPUXOIUTCS JIOTUUECKH PACcCYXKIaTh,
UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM $3bIK. B CBSI3M ¢ 3TUM B mporpammy
yueOHOro Kypca «AJredpa» BKIIFOUEHbI HEKOTOPbIE OCHOBBI JIOTMKHU, MPEACTABICHHbIE
BO BCEX OCHOBHBIX pa3leiiaXx MaTeMaTHYeCKOoro oOpa3oBaHUS W CIIOCOOCTBYIOIINE
OBJIQJICHUIO OOYYaIOIUMHCS OCHOB YHHMBEPCAJIbHOIO MAaTeMaTHYE€CKOro  Si3bIKA.
CopepxaTebHOU U CTPYKTYPHON 0COOEHHOCTBIO y4eOHOTO Kypca « Anredpay siBIsieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUU «Huclia U BBIYUCIEHUS CIYKUT OCHOBOW MJIs1 JAdbHEUILErO
U3YYCHHUS] MATEMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS JIOTUYECKOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUSI TOJB30BaThCA AJITOpPUTMAMHU, a TaK¥kKe
MPUOOPETCHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJisi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTue moHATHS O 4YHUCIE HAa YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUS CBS3aHO
C palMOHAJIbHBIMU M WPPALMOHAILHBIMU YHCIaMU, (POPMUPOBAHUEM MPEICTABICHUM
O JEHUCTBUTEIBHOM 4YHCIIe. 3aBEpUICHHWE OCBOEHUS YHCIOBOM JIMHUU OTHECEHO
K CpeTHeMY 00111eMy 00pa30BaHUIO.
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Copepxanue AByX ainreOpanveckux JMHUN — «AJreOpandyecKkue BBIPAKCHUS
U «YpaBHEHHSI U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAOIIUXCS
MaTeMaTH4YEeCKOro amnmapara, He0OX0IUMOT0 JIsl pEIICHUs 3a/1a4 MaTEMaTUKH, CMEKHBIX
MPEIMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO OOIIETO
oOpa3oBaHUsl Y4eOHBIM MaTepual TPYNIUPYETCS BOKPYT pallMOHATLHBIX BBIPAKCHUI.
Anrebpa JEMOHCTPUPYET 3HAUYCHUE MAaTEMaTUKW KakK S3bIKa JUJISi TOCTPOCHUS
MaTEMaTUYECKUX MOJICJICH, OIMCAHMS MPOLIECCOB U SBJIECHUHN peabHOro Mupa. B 3agaun
oOydeHus anredpe BXOAAT TaKkKe aTbHEeHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIUICHHUS,
HEOOXOAMMOro, B YAaCTHOCTU, JJII OCBOCHHUS Kypca HH(POpPMATUKH, U OBJIAJCHUE
HaBbIKAMM JICIYKTUBHBIX paccykneHuil. [IpeoOpazoBanne CHUMBOJNBHBIX (HopM
CIIOCOOCTBYET  pPa3BUTHIO  BOOOPAKEHHS, CIOCOOHOCTEM K MaTeMaTHYeCKOMY
TBOPYECTBY.

Conepxanne (QyHKIMOHATBHO-TpahUUECKOW JIMHAW HAIEJIEHO Ha TMOJYYCHHE
oOy4JaromuMuCsl 3HAaHUKW O (QYHKIUSAX KaK BaXKHEHIIEH MaTeMaTH4YecKONW MOIEIH
JUISl ONMCAHMUSI M HUCCIEIOBAaHUSI Pa3HOOOpa3HBIX MPOILECCOB U SIBJICHHN B TPUPOJIE
u obmiectBe. M3yueHne marepuana CocOOCTBYET Pa3BUTHIO Y OOyUarOIIUXCS YMEHUS
UCIIOJb30BaTh Pa3JIMYHbIE BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHE, TpadudecKre, BHOCUT BKJIaJl B (GOPMHUPOBAHUE MIPEACTABICHUIM O POIU
MaTeMaTUKHU B PA3BUTHU LIUBWIM3AIUUA U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax M3y4aeTcsi yueOHbIN Kypce «Anredpay,
KOTOPbI ~ BKJIIOYAET CJIEAYIOUIME OCHOBHBIE pa3fenbl cojepxkanus: «Yucna
U BBIYUCICHUS», «ANreOpanvyecKue BbIPpAKEHUS», «YPaBHEHUS M HEPABEHCTBAY,
«DyHKIHWY.

OOmiee YMCIO YacOB, PEKOMEHIOBAaHHBIX JUIA HW3Y4YEHHS Y4eOHOro Kypca
«Anrebpay», — 306 ygacoB: B 7 kiacce — 102 yaca (3 gaca B Hefenw), B 8§ Kiacce —
102 yaca (3 yaca B Hezenmo), B 9 kinacce — 102 yaca (3 yaca B HEZIEIO).

COJEPXAHUE OBYUYEHUA

7 KIIACC
Ymucia v BBIYHCICHUS

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, IEPEXO0] OT OAHON (POPMBI 3amucH Ipodeit
K apyroi. IloHATHE panMOHANBHOIO 4YHMCIA, 3allMCh, CPABHEHUE, YIOPSAOYMBAHUE
pallMOHANIBHBIX YHCeN. ApU(pMETHYECKUE JEUCTBUS C PAUUMOHAIBHBIMU YHCIAMHU.
Pemenue 3a1a4 U3 peaqbHON NPAaKTUKXA HA YaCTH, HA APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpelesieHre, mpeoOpa3oBaHue
BBIPQXEHUI Ha OCHOBE OIpEAeNiCHUs, 3amuch OonbluMx yuced. IIpoueHTsl, 3amnuch
INPOLEHTOB B BHJE ApoOM W JpoOW B BHJE NPOLUEHTOB. TpH OCHOBHBIE 3aJayu
Ha IPOLEHTHI, PEIICHHE 3a/1a4 U3 PEaJIbHOM MPAaKTUKU.

[IpumMeHeHne MpU3HAKOB JEIMMOCTH, Pa3joK€HUE Ha MHOXHUTEIW HATYypaJbHbBIX
qHCeTl.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE MpsiMas U o0OpaTHas MPONOPLUUOHATILHOCTH.
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AJireOpanyecKkue BbIpasKeHUs

[lepeMeHHBIE, YHCIIOBOE 3HAYECHHE BBIPAKECHUSA C IEPEMEHHOU. [lomycThmbie
3HAYECHUS NEpPeMEHHBbIX. [IpeacTaBieHne 3aBUCHMOCTH MEXKIY BEIMYMHAMHU B BHJIE
¢dopmynel. Boruncnenus no ¢opmynam. IlpeoOpasoBaHue OyKBEHHBIX BBIPaKEHUH,
TOJIECTBEHHO PaBHbIEC BBIPAKEHUS, MpaBuia MpeoOpa3oBaHusl CyMM U IIPOU3BENCHUI,
IIpaBUJIa PACKPBITHUSI CKOOOK M MPUBEECHUS MOAOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJbHBIM [IOKA3aTEIEM.

OnHowiensl u MHoroujeHbl. CreneHp MHorowieHa. ClioKeHHE, BBIUUTAHUE,
YMHOXKEHUE MHOrowieHOB. DOpMynbl COKPAIIEHHOTO YMHOXEHHS: KBAaJpaT CYMMBI
U KBagpar pasHocTH. PopMyna pa3HOCTH KBaapaToB. PasnokeHne MHOIOYJICHOB
Ha MHOYKUTEJIN.

YpaBHeHus] 1 HEPaBEHCTBA

VYpaBHeHuEe, KOpEHb ypaBHEHHUS, TMpaBWjia NpeoOpa3oBaHUs ypaBHEHWS,
PaBHOCHUJIBHOCTb YPAaBHEHUM.

JInHerHOoe ypaBHEHHUE C OJTHOW MIEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOIO YPaBHEHUS,
penieHrue JIMHEWMHBIX YypaBHEHUN. (COCTaBIECHHWE YpPAaBHEHHUU IO YCIOBHIO 3aJaydM.
Pemienne TEKCTOBBIX 337]a4 € MOMOILBIO YPABHEHUN.

JluneitHoe ypaBHEHHE C JBYMsI MEepeMEeHHbIMH U ero rpaduk. Cucrema JBYX
JMHENHBIX YpaBHEHUH ¢ BYMS IepeMeHHbIMU. Pelienne cucreM ypaBHEHH cllocoO0oM
MOACTaHOBKHU. [[puMephl pereHnst TEKCTOBBIX 3aa4 C MOMOILBIO CUCTEM YPaBHEHHUI.

DOyHKIMHA

Koopaunara Touku Ha npsamon. HucmoBsie npoMexyTku. Paccrosinue Mexay 1Byms
TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyrosbHas cuctema KoopauHat, ocu Ox u Oy. Abciucca U opAuHaTa TOUYKU
Ha KOOPAMHATHOW TIOCKOCTH. [Ipumeps! rpadukoB, 3amaHHbIX (Qopmyramu. UrteHue
rpadukoB peanbHbIX 3aBucuMocTei. [lonstue dynkumu. ['paduk Gynkmmu. CBoiicTBa
¢byukuuit. Jlunelinas ¢ynkuus, ee rpaduk. I'papuk ¢pynkuun y = |x|. ['paduyeckoe
pELIEHUE JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KUIIACC
Yuciaa 1 BBIYUCICHUSA

KBanpatHsiit kopens u3 yncina. [loustue 06 uppanroHanbHOM uncie. [lecsaTuunble
OpUOIMKEHUST UPpPAlMOHATBHBIX 4YHcesl. CBolcTBa apu(pMETHUYECKUX KBaJpaTHBIX
KOpHEH U UX IMPUMEHEHHUE K MPeoOpa30BaHUI0 YMCIIOBBIX BBIPAKEHUN U BBIUMCICHUSM.
JlenCTBUTENbHBIC YUCIIA.

CreneHsb ¢ LeabpIM MOKa3aTeNneM U ee cBocTBa. CTaHmapTHas 3alliCh YHCIIA.

Auredpanyeckue BbIpaKeHHA
KBanpatHblil TpexusieH, pa3ioKeHne KBaIpaTHOIO TpeXuieHa Ha MHOKUTEIIN.
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoil 1poou. CroxeHue,
BbIUMTAaHUE, YMHOXKEHHUE, JIeJIeHHE alreOpandeckux apooeil. PamonanbHblie BIpaskeHUs
U uX npeoOpa3oBaHue.
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YpaBHeHUs] M1 HEPABEHCTBA

KBagpatnoe ypaBHeHue, ¢dopMyia KOpHEW KBaJpaTHOTO ypaBHEeHHs. Teopema
Buera. Pemenune ypaBHEHUN, CBOASAIIMXCS K JMHEWHBIM M KBagparHbeIM. [Ipocreimme
JTpOOHO-paIIMOHAIBHBIE YPABHEHUS.

I'paduueckass uHTEpHpeTanysi ypaBHEHUN C JBYMS TEPEMEHHBIMH WU CHCTEM
JIMHEVHBIX YPAaBHEHUH C IByMs IEpEMEHHBIMU. [ [prumepsl pereHnss CuCTeM HEJIMHENHBIX
YPAaBHEHHM C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoOOM.

HucnoBele HEpaBEHCTBA W WX CBoWCTBa. HepaBeHCTBO € OIHOM IMEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIuHeliHbIe HEPABEHCTBA C OJHON NIepeMeHHON. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJJTHOM NIEPEMEHHOM.

DyHKUNH

[lonsitue Qynxunuu. OOMacTb OmpeneneHuss U MHOXKECTBO 3HAUCHHMH (PYHKIIUU.
CniocoObI 3agaHus PyHKIIHM.

I'paduk dbyakuuu. Urenue cBoricTB GyHKIMU 110 ee rpaduky. [Ipumepsl rpadukos
GYHKIHI, OTpaXkaroluX peaibHbIe TPOIECCHI.

OyHKINH, OMUCHIBAIOIIUE IPSIMYIO M 00PATHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH,
ux rpaduku. Oynxmun y = x%, y = x°, y =Vx, y=/x/. I'paduueckoe perieHue ypaBHeHui
Y CHCTEM YPaBHECHUM.

9 KITIACC
Yucia ¥ BBIYMCTICHUA

PannonanbHble 4HMCa, UpPpAalMOHAIBHBIE YMCIA, KOHEYHbIE M OECKOHEUYHbIE
JecsITUUHbIe TpoOu. MHOXKECTBO IEHCTBUTENLHBIX YHCEN, NEUCTBUTEIbHBIC YHCa KaK
OECKOHEUHbIE JeCATUYHBbIE ApoOu. B3auMHO OAHO3HAYHOE COOTBETCTBUE MEXIY
MHOECTBOM JIEUCTBUTENBHBIX YACEN U KOOPAUHATHOM IIPSMOM.

CpaBHeHHE IEHCTBUTENBHBIX YU CEN, apU(PMETUUECKUE NENUCTBUSA C ACHCTBUTEIBbHBIMU
YUCIIAMH.

Pa3smeppl  OOBEKTOB  OKpYXKalOIIETO  MHpa,  JJIUTEIBHOCTH  IMPOLIECCOB
B OKPY’KaroILEM MUPE.

[TpuOnmkeHHOE 3HAa4YeHWE BEIMYMHBI, TOYHOCTh NpuOmmkeHus. OKpyrieHue
yucen. [Ipukuaka v oleHKa pe3yabTaToB BIYUCICHUN.

YpaBHeHUs] 1 HEPABEHCTBA

JluneriHOe ypaBHeHHE. Pemenne ypaBHEHNH, CBOASAIIMNXCS K JIMHECUHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHMH, CBOIAIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepbl pelieHHs YpaBHEHUW TPETbEH M UYETBEPTOU
CTETIEHEU Pa3JIOKEHUEM HAa MHOKHUTEIH.

Pemenne npoOHO-paniioHadbHBIX YypaBHEHUH. PelmieHne TeKCTOBBIX —3amad
areOpanyecKuM METOIOM.
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VYpaBHeHHE € JABYMs NEpeMEHHbIMM W ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMHU. Pellienre cucTem AByX ypaBHEHUN, OTHO
U3 KOTOpBIX JHMHEIHOE, a Apyroe — BTOpPOMl creneHu. |'paduyeckas WMHTEpHpeTanus
CUCTEMBI YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1ay aNreOpandeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM niepeMeHHOM. PemieHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMmeHHOM. KBanpaTHbie HepaBeHCcTBA. ['paduueckas
MHTEPIIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

DyHKUMH
KBaapatuunas ¢ynkius, ee rpaduk u cBorictsa. [lapabosia, KoOOpIuHATH BEPIIHHBI
napadoJibl, 0Cb CHMMETPUH MapadOJIbL.

I'papuxn  ynxumit: y = kx, y= kx+b, y = S, y=x%y=x y=|x|,
U X CBOWCTBA.

YucioBbIe MOCTECA0BATEIbHOCTH U MPOrpPeccum

[IoHATHE YHCIIOBOM TMOCJEAOBATENBHOCTU. 3aJaHUE  IOCJENO0BATEIbHOCTH
pEKYppeHTHOI opMyol u Gopmymoit n-ro 4yieHa.

ApudmMmernueckas M TeoMeTpuueckas mnporpeccud. @Dopmyiibl n-r0  YieHa
apu(METUYECKON U TEOMETPUIECKON MTPOrPECCUil, CYMMBI NIEPBBIX 71 UJICHOB.

N3006paxkenre wieHOB apuMETHUYECKONH U Te€OMETPUUECKON MPOrpeccuil TouKaMu
Ha KOOPJIWHATHOW IUTOCKOCTH. JIMHEMHBIN M SKCHOHEHIMAIbHBIA poOCT. CIoKHBIE
IIPOLICHTBI.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC peE3ynbTaThl OCBOCHUS TMPOTPaMMBI yueOHOTO Kypca «Anredpa
K KOHILy oOyueHus B 7 KJjacce.

Yuc1a ¥ BBIYUCTICHUA

BoinmonHsaTh, coyeTast yCTHbIE U MUCbMEHHBIE IPUEMBbl, apu(MeTHuecKue AeiCTBUs
C pallMOHAIbHBIMH YHCIaAMHU.

HaxonuTth 3Hau€HMsI YMCIIOBBIX BBIPAXKEHUMN, IPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI
U MIPUEMBbI BBIYUCIICHUS 3HAUCHUN TPOOHBIX BRIPAXKECHHM, COACPIKAIINX OOBIKHOBEHHBIC
U JIECATUYHBIC TPOOHU.

[lepexoaute OT ofHOW (OpMBI 3amucu 4YHUceNn K JApyrod (mpeoOpa30oBbIBATH
JNECATUYHYIO JAp0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B YaCTHOCTH
B 0ECKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATh U YIOPSAIOYMBATh PALIMOHAIIBHBIE YHCIA.

OkpyriATh yucna.

BbBINONHATh NPUKHUAKY U OLEHKY pPe3yJibTaTa BbIYMCICHUM, OLICHKY 3HAuYEeHHU
YUCJIOBBIX BBIPAXEHUN. BBIIONHATH NEUCTBHS CO CTENEHSIMU C HaTypaJbHBIMH

I10Ka3aTCJIsIMU.
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[IpuMeHATh MPU3HAKU ACIMMOCTH, PA3JIOKCHHE HAa MHOXUTEIW HATypaabHBIX
YHCE.

Pemate mpakTHKO-OPUEHTUPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOIIICHUEM BETMYHH,
MIPOMOPITMOHATILHOCTRIO  BEJIMYWH, IIPOLICHTAMH, HWHTEPIPETUPOBATh PE3YJIbTAThI
peIIeHUs 33/1a4 ¢ YIE€TOM OrpaHWYEHUH, CBI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMBIX
0OBEKTOB.

AuiredpanvecKue BbIPaKeHHUS

Hcnonb3oBaTh anreOpanyecKkyr0 TEPMUHOJOTHIO U CHUMBOJIUMKY, MPUMEHSITH €€
B IIPOLIECCE OCBOCHUS y4€OHOr0 MaTepurala.

Haxomute 3HaueHWss OyKBEHHBIX BBIPAKEHUW TMpU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

Boinonuars mnpeoOpa3oBaHUs IIEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPUBEICHUEM
MOJI00HBIX ClIarae€MbIX, PACKPBITUEM CKOOOK.

BBINONHATE YMHOXKEHHE OJTHOWJIEHA HA MHOTOYJIEH U MHOTOWIEHA HA MHOT'OYJIEH,
IPUMEHSATH (POPMYJIIBI KBaApaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh pa3yIoKEHNE MHOTOWJICHOB HA MHOYKUTEIM C ITIOMOLIBIO BEIHECEHHUS
3a CKOOKHM OOIIEro MHOXHUTENs, TPYINIUPOBKH CIaraéMblX, MpUMEHEHHUs (HopMyl
COKPALIEHHOT'O YMHOXEHUS.

[IpumeHsaTh npeoOpa3oBaHMsT MHOTOWIEHOB JMJIi PEIIECHUS pa3IM4YHBbIX 3a]ad
U3 MAaTEMAaTHKU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTte  CBOWCTBA  CTENEHEW €  HATypajbHBIMU  IIOKA3aTEISIMU
JUIS IPe0Opa30BaHUs BBIPAKECHUI.

YpaBHeHUA U HEPABECHCTBA

Pemiats nuHeHbIe ypaBHEHUS C OJTHOM NIEPEMEHHOM, IIPUMEHSS ITPaBUIIa IIEpexo1a
OT MCXOAHOTO YPaBHEHMS K PaBHOCUIBHOMY eMy. [IpoBepsATs, ABISIETCA 1M YHCIIO
KOPHEM YPAaBHEHHSI.

[IpumeHsaTh Tpaduueckue METOAbl MPU PELICHUM JIUHEWHBIX YPaBHEHUH U HX
CUCTEM.

[TonGupate mpuMepsl Map Yucen, SABISIOUIMXCS PEUICHHEM JTUHEHMHOTO YpaBHEHHUS
C IBYMs [IEPEMEHHBIMH.

CTpouTh B KOOpAWHATHOM IUIOCKOCTU TpaduK JIMHEWHOTO ypaBHEHHS C ABYMS
NEPEMEHHBIMH, MMOIb3YSICh I'Pa(hUKOM, IPUBOAUTH IPUMEPHI PELIECHUS YPABHEHHUS.

Pewrars cuctemsl IByX JIMHEWHBIX YPABHEHUU C JBYMs IIEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBisITh 1 pemiaTh JMHEWHOE YPaBHEHHE WM CUCTEMY JIMHEWHBIX YPABHEHUU
[0 YCJIOBUIO 3a/a4M, HWHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauu
ITOJIYYEHHBIN PE3ybTaT.

DOyHKUNH

N3o0paxkaTh Ha KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOUIWE 3aJaHHBIM
KOOpAMHATAM, JIy4d, OTPE3KH, HUHTEPBAIbL, 3aMUCHIBATH YMCIOBBIE MPOMEXKYTKH
Ha anreOpanyecKoM sI3bIKE.
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OtMeyaTh B KOOPJMHATHOM IJIOCKOCTU TOYKH T10 33JJaHHBIM KOOpJIMHATAaM, CTPOUTh
rpaduku TMHEHHBIX GyHKIUA. CTpouTh rpaduk GyHKIUU ¥ = |X|.

OnuceiBaTh ¢ TOMOIIBIO (DYHKIIMI W3BECTHBIC 3aBUCHMOCTH MEXY BETUIHMHAMH:
CKOpPOCTb, BpEMs, PacCcTOSHUE, II€Ha, KOJUYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTS,
BpeMmsi, 00beM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apIyMEHTa.

[lonumate rpaduyeckuii crnocod TMpeACTaBICHUS W aHalIW3a WHOOpMaIuH,
U3BJICKaTh W WHTEPIPETUPOBATh WH(POPMAIUIO W3 TPaQHUKOB peabHBIX MPOILECCOB
Y 3aBUCUMOCTEM.

[IpenmeTHBIC pe3yJabTAaTHl OCBOCHHS MPOTPaMMBl Y4eOHOrOo Kypca K KOHITY
oOydeHus B 8 Kjacce.

YucJa ¥ BLIYMCTIEHUS

Hcnonb30BaTh HaYadbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX YUCEI
JUIS CPaBHEHMs, OKPYTJEHUS M BBIYUCICHUN, HM300pakaTh JICUCTBUTEIbHBIE YHCIA
TOYKAaMH Ha KOOPIWUHATHOU IPSIMOM.

[IpumensaTy TOHSATHE apUPMETHUYECKOTO KBAJAPATHOI'O KOPHS, HAXOAUTh
KBaJpaTHbIe KOPHM, HCHOJB3ys TPH HEOOXOAUMOCTH KaJbKYJIATOP, BBIOIHSITH
npeoOpa3oBaHus BBIPAKEHUMN, COJEPKAIIUX KBaJApaTHbIC KOPHHU, HUCIIOJIL3Yys CBOMCTBA
KOpHEM.

Hcnonw3oBaTh 3anvcu OOJIBIIMX U MAJIbIX YHCEI C ITOMOIIBIO IECATUYHBIX ApoOeit
u crerneHei yuciaa 10.

AJureOpanyeckue BbIpasKeHHUs

[IpyMeHSTH MOHSATHE CTENIEHU C LIETIBIM MTOKA3aTeJIeM, BBIMOIHATH MPeoOpa3oBaHMs
BBIP@XEHUH, COJIEPXKAILNX CTENEHU C LIEJIBIM MTOKA3aTEeJIEM.

BBINOIHATE  TOKIAECTBEHHBIE MPEOOpa30BaHUsl PALMOHAIBHBIX  BBIPAKECHHI
Ha OCHOBE ITpaBWJI JCHCTBUM HaJl MHOTOWIEHAMHU U aJIreOpandyecKUMU Ipo0sMU.

PacknanpiBaTh KBaJpaTHBII TPEXUIEH HA MHOXUTEIH.

[IpumensTb mTpeoOpa3oBaHUsl BBIPAKEHUN [UIsI PELICHUS pPa3NUYHBIX 3a]ad
U3 MAaTEMAaTHKU, CMEXHBIX ITPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare 1nuHEHHBIC, KBaJApAaTHBIE YPABHECHUS W PAMOHAIBHBIE YpaBHEHHS,
CBOJSILLIMECS K HUM, CUCTEMBI JBYX YPaBHEHUM C JBYMsI IIEPEMEHHBIMU.

[IpoBoaUTE MPOCTEUIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUW, B TOM
Yyyciae C NPUMEHEHHEM TpauyecKux MpeAcTaBieHU (yCTaHaBIMBaTh, UMEET JIK
ypaBHEHUE WJIA CUCTEMa YPaBHEHUN pEelIeHUs, €CJIM UMEET, TO CKOJIBKO, U MPoUee).

[lepexoauTs OT cioBecHOW (POPMYIMPOBKU 337aUd K €€ anredpandeckod Mojenu
C IIOMOULIBID COCTaBJICHUS YPABHEHUS WA CUCTEMbI YPAaBHEHWM, WHTEPHPETUPOBATH
B COOTBETCTBHU C KOHTEKCTOM 33Ja4M IOJYYEHHBIA PE3yJIbTAaT.
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[IpumeHSITh CBOMCTBA YHWCIIOBBIX HEPABEHCTB JJISI CPABHEHWS, OLECHKH, pEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOMW M WX CHUCTEMBI, JaBaTh rpaduuecKyro
WJUTIOCTPAIIMIO MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKUNH

[loHumMath W HCHONB30BaTh (PYHKIMOHAJIBHBIE TOHATHA U S3bIK (TEPMUHBI,
CUMBOJINYECKHE O00O3HAYEHHUS), OINpeNeNsaTh 3HadyeHUE (QYHKIUU 110 3HAUYCHUIO
aprymMeHTa, OnpeessTh CBOMCTBA (DYHKIIMH MO €€ rpaduky.

Ctpoutb rpapuku 3€MEHTapHBIX PYHKIUN BUJIA:

k y .
y=_y=x}y=xy= Vx, y = |x|, onuchIiBaTh CBOICTBA YHCIOBOM QYHKIUH

1o ee rpaduxy.

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce.

YucJa 1 BLIYUCTIEHUS

CpaBHUBATh U YHNOPSIAOUYUBATH PAlMOHATBLHBIE U UPPALIMOHABHBIE YHCIIA.

Breimonusate apudmernyeckue ACUCTBUS C PAMOHAIBHBIMU YHCIAMU, COYETast
YCTHBIE W TIMCBMEHHBIE NPUEMBI, BBINOJHATh BBIYUCICHUS C HUPPANMOHAIBHBIMU
YU CJIaMH.

HaxomuTte 3HaueHUs CTENEHEW C LENbIMM MOKA3aTEeIsIMU U KOPHEH, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BHIPAXKCHUU.

OKpyrasiTb  JEUCTBUTENBHBIC UMCIAa, BBIMNOJHATH TNPUKUIKY  pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHElHBIE W KBAaJpaTHBIE YPaBHEHHUS, YPABHEHMS, CBOISIIMECS K HUM,
IpOCTEUIINE TIPOOHO-pAIIOHAIbHBIE YPaBHEHUS.

Pemate cuctemsbl IByX JIMHEWHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHHH, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBIISIETCS JIMHEHHBIM.

Pemate TeKCTOBBIE 3a7jauKl AJIr€OpPandecKUM CHOCOOOM C MOMOIIBIO COCTABICHUS
YPAaBHEHHUSI WM CUCTEMBI ABYX YPABHEHHUU C IBYMS IIEPEMEHHBIMM.

[IpoBoaUTE MpOCTEHIINE UCCIEAOBAHUS YPABHEHUN M CHCTEM YPABHEHMH, B TOM
yucie ¢ NpPUMEHEHUWEM TIpadHuuecKuX MpeAcTaBieHui (yCTaHABIMBaTh, MUMEET JIU
yYpaBHEHHUE WM CUCTEMA YPAaBHEHUI pEeLICHUs, €CIIM UMEET, TO CKOJIbKO, U MTPOYEE).

Peate MHEliHbIE HEPABEHCTBA, KBaPATHBIE HEPABEHCTBA, N300paKaTh pelIeHUe
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3alMCBIBATh PELICHUE C TOMOIIBIO CHMBOJIOB.

Pemrare cucreMsbl JIMHEWMHBIX HEPABEHCTB, CHCTEMBbI HEPABEHCTB, BKJIIOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHCTEMbl HEPABEHCTB Ha YHMCIIOBOM
IIPSIMOM, 3aIIMCBHIBATh PELICHUE C ITIOMOILBIO CUMBOJIOB.

Hcronp30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIMYHBIX 3a4a4.
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DyHKUNH
Pacno3naBarp (QyHKIIMKM HM3y4deHHBIX BHUJ0B. [loka3biBaTh CXEMaTHYECKHU
pacIoIoKeHHEe Ha KOOPJAMHATHOM IUIOCKOCTH TpadukoB (GyHKIUN BHAa: Yy = kx,

y=kx+b, y= S y=ax?+bx+c, y= x3, y=+/x, y=|x| B 3aBucumoctu

OT 3HAYCHUM KOI(PPUIIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpoutrb u u300pakarb CXEMaTHYECKH TpapuKd KBaJIPAaTUYHBIX (PYHKIUH,
OIMHMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHMH 1O WX TpaduKam.

Pacrio3HaBath KBagpaTHYHyIO GYHKOHIO 10 (OpMysie, TPHBOIUTH TPUMEPHI
KBaJIpaTUIHBIX QYHKIIUN U3 pealbHOU KU3HH, PU3NKH, TCOMETPHUH.

YucsioBbIe MOCIE10BATEIBHOCTH U NP OrPeccHun

Pacno3naBath apuMeTHyecKyr0 M T€OMETPHYECKYI0 MPOTPECCHUU MPHU Pa3HbIX
crioco0ax 3a/1aHusl.

BBINOTHATH BBIYMCIEHUS C UCIIOJIB30BaHUEM (POPMYJI N-TO YjieHa apu(PMETHUECKON
Y T€OMETPUYECKON IPOTPECCH, CYMMBI IIEPBBIX N YJIECHOB.

N300pakaTh WieHbl OCIEN0BATEIbHOCTH TOUKAMH Ha KOOPAMHATHOM MJIOCKOCTH.

Pewmate 3amaun, CBA3aHHBIE C YMCIOBBIMU MOCIEAOBATEIBHOCTSIMH, B TOM YHCIIE
3aJ]a4¥ U3 PEATbHOM XKU3HH (C UCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(PPOBBIX TEXHOIOTHI).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00Yy4arOIUXCs
(TembI) Kypca 4acoB COJICpKaHUE
Uucia v BBIYUCIICHUS. 25 [Tonsitne CucreMaTu3upoBaTh U 000ramaTb 3HAHUS

ParmonanpHBIE YKciia

palruOHAIIBHOI'O YMUCJIA.

Apudmernueckue
JIEHUCTBUA

C pallMOHAIbHBIMHU
yuciaamu. CpaBHEHHUE,
YIOPSI0YMBAHUE
palMoOHAIbHBIX YHCET.
CreneHp

C HaTypaJIbHbIM
MMOKAa3aTeJIeM.
Pemenue oCHOBHBIX
3aja4 Ha ApooH,

00 OOBIKHOBEHHBIX U JIECATUYHBIX APOOSX.

CpaBHMBAThH U YHOPSIA0YUBATH APOOHU, TPeoOpPa30BHIBAS
Ipy HEOOXOAMMOCTH JCCATUYHBIC IPOOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JICCATUYHBIC, B YaCTHOCTH B OCCKOHEYHYIO
JECATUYHYIO JIPOOb.

IIpyuMeHATH pa3HOOOpa3HbIE CIIOCOOBI M MPHEMBbI
BbIYHCJICHUS 3HAYCHUH IPOOHBIX BbIPAKEHNH,
coJiepKainiux 0OObIKHOBEHHBIE U JECATUYHBIE JPOOU:
3aMEHATh IPU HEOOXOIUMOCTH JACCATUYHYIO TPOOh
OOBIKHOBEHHOMN U OOBIKHOBEHHYIO JIECSITUIHOM, TPUBOIUTH
BhIpakeHUE K popme, Hanbosee yaoOHOM i BRIYUCIICHUH,
IPeoOpa30BBIBATH APOOHBIE BEIPAKEHUS HA YMHOXKCHHE

IIPOLICHTHI U JIETICHUE JECTUYHBIX Apo0ei K NEeHCTBUIM C LETbIMU

13 peaJbHOU YHCJIAMU.

IIPAKTHKH. IIpuBoauTEL YHCI0BbIE M OyKBEHHbIE IPUMEPBI CTCIICHU
[Ipu3Haku AeIUMOCTH, | C HaTypajibHBIM MOKa3aTesleM, OOBSICHSS 3HAUCHMUS
pasinoKeHus OCHOBAHUs CTEIICHU U I10KA3aTelsA CTEIIEHU, HAaXOAUTh

Ha MHOXXUTEIN
HATypPAIbHBIX YHUCEI.
Peanpurie

3HAYEHUS CTETeHel Buaa a” (a — moboe parmoHaIbHOE
YUCIIO, 1 — HATypaJIbHOE YUCIIO).
IloHuMATH CMBICI 3aMUCH OOJIBIITUX YHUCEIT C TIOMOIIIBIO

49

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 93 o1 28.04.2026. NcnonHuTtens: KOHycoBa 3.H.
Ctpanuua 49 n3 144. CtpaHuua cosgaHa: 28.04.2026 17:03

B I/IEKTPOHHbBINA
=® TATAPCTAH



®enepanbHas pabouas mporpamma | MatemaTrka. 5—9 kiaccel (0a30Bblid YPOBECHB)

3aBuUcUMOCTH. [IpsiMasg | mecaTHuHbIX IpoOel u cTeneHeit uncna 10, npuMeHsATh ux
u oOpartHas B PEAIBHBIX CUTYaIUsX.

IIPONOPUHOHANBHOCTH | IIpMMeHSITh NpU3HAKU JEIUMOCTH, PA3JI0KEHUS Ha
MHOXXHMTEJIN HAaTypaJIbHBIX YHCEIL.

PemaTs 3aa4u Ha 4acTH, IPOLEHTHI, IPOIIOPLIHH,

Ha HaxXOoXJeHHe poOu (IpOIeHTa) OT BEJIUYHHBI U
BEJIMYUHEI TI0 €€ ApoOu (TIPOIIEHTY), ApoOH (TIPOIIEHTA),
KOTOPBII COCTaBJISIET O/IHA BEIMYMHA OT IPYT oM.
IIpuBoauThb, pa3éupath, OHEHUBATH PA3JINYHBIEC PELLICHMUS,
3aMKMCH PEIIEHUI TEKCTOBBIX 3a/1a4.

PacnozHaBaTh U 00bSICHATH, ONIUPASICh HA OIPEICIICHNUS,
IPSIMO MPONOPLIMOHAIIBHBIE M OOPATHO MPOIMOPLIMOHATIBHBIE
3aBUCHUMOCTH MEXK]y BEJINYMHAMHU; PUBOAUTH NPUMepPbI
3THX 3aBUCUMOCTEN U3 PEaIbHOTO MUPA, U3 APYTUX YU€OHBIX
IPEIMETOB.

Pematp npakTuKO-OpUEHTUPOBAHHBIE 3a7]a4l Ha ApoOH,
IPOIIEHTHI, MPSAMYIO U 00PaTHYIO MPOMOPLHUOHAILHOCTH,

MPONOPILINHU
Anredpandeckue 27 bykBeHHbIE OBaaneTs anredpandyecKkoil TEPMUHOIOTHENH U CUMBOJIMKOM,
BBIPAKCHUS BBIPAXKECHUS. NPUMEHSITh €€ B IIPOIECCE OCBOCHUS y4EOHOr0 MaTepuara.
IlepemeHnHsbIe. HaxonuTs 3HaueHNs OYKBEHHBIX BBIPAKEHUMN NIPH 3aJaHHBIX
JlommycTumbie 3HAYCHUSAX OYKB; BBITIOJHSATH BRIUUCICHUS IO (hOpMYJIaM.
3HAYEHHUS BoinosHaTh npeoOpa3oBaHus 1EJI0T0 BEIPAKEHUSI
MIEPEMEHHBIX. B MHOT'OYJICH MPUBEICHUEM MOJOOHBIX CJIaraeMbiX,
DopMyIbI. PacKpbITHEM CKOOOK.
[IpeobpazoBanue BbINOJHATHL YMHOKEHHUE OJTHOYJICHA HA MHOTOYJIEH
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OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK
Y MPUBEJICHUE
MOJIOOHBIX CJIaraeMbIX.
CBoiicTBa CTEIICHU
C HaTypaJbHbIM
IIOKa3aTejIeM.
MHOro4jaeHsbl.
Cnoxxenue,
BBIYHTAHHE,
YMHOXXCHUE
MHOT'OYJICHOB.
Dopmyiibl
COKpAIIEHHOTO
YMHOXKECHHUSI.
PaznoxxeHue
MHOT'OYJICHOB

Ha MHOXKUTEIIN

¥ MHOTOWICHA HA MHOTOWICH, PUMEHATh (hOPMYJIbI
KBaJipaTa CyMMBbI U KBaJipaTa Pa3HOCTH.

OcyecTBJSITH Pa3I0)KEHUE MHOTOYJICHOB Ha MHOKHUTENN
yTEeM BBIHECEHUS 332 CKOOKH 00IIEro MHOKHUTEIS,
npuMeHeHUsT (HOpMYIIbl PA3HOCTH KBaapaToB, (hopmyi
COKPAIIEHHOTO YMHOKCHHSI.

IIpumeHsTH TPe0Opa30BaHNE MHOTOUJICHOB ISl PEIICHUS
Pa3MYHBIX 33724 U3 MaTeMaTHKH, CMEXKHBIX TIPEIMETOB,
U3 peaJbHON MPAKTHKHU.

3HAKOMUTBHCA C MCTOPHEN PA3BUTHS MaTEMAaTUKHU

YpaBHEHMS 1 HEPABEHCTBA

20

YpaBHeHUE, IpaBuiIa

PemiaTe iMHENHHOE YpaBHEHHUE C OHOM NTEPEMEHHOM,

peoopa3oBaHUs NpUMeHsS MPABWIA MEPEX0/a OT UCXOHOIO YpaBHECHHUS
ypaBHEHHS, K PaBHOCHJIBHOMY eMYy 0oJiee IPOCTOro BUA.
PaBHOCUIIBHOCTh IIpoBepATH, ABISIETCS I KOHKPETHOE YHUCIIO KOPHEM
ypaBHEHUH. YpaBHEHHS.

JInHenHoe ypaBHEHUE
C OJTHOM MTEPEMEHHOU,

IHonOupars npuMepbI 11ap YUCEN, SIBISIOMINXCS PEIICHHEM
JUHEWHOr0 YPAaBHEHUS C IBYMS IEPEMEHHBIMU.
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pEeLIeHNE TMHENHBIX CTpouTh B KOOPJIMHATHOM TJIOCKOCTH T'paUK JMHEHHOTO
ypaBHeHUi. Peuienue YpaBHEHUS C IByMS IMEPEMEHHBIMU; MOJIb3YACh TpaduKOM,
3a/1a4 ¢ MOMOUIBIO NPUBOAUTH PUMEPBI PEIICHUS YPABHEHHUS.
YpPaBHEHHUM. HaxoauTth pelmieHue CUCTEMBI JBYX JIMHEUHBIX YPABHEHUIN
JIuneniHoe ypaBHEHUE C ABYMs IIEPEMEHHBIMU.
C AByMS CocTaBJfATh M peliaTh YPaBHECHUE UJIH CUCTEMY
NEPEMEHHBIMU U €TO YPaBHEHHI O YCIOBUIO 337ja4l, UHTEPIIPETUPOBATh
rpaduk. Cucrema IByX | B COOTBETCTBHH C KOHTEKCTOM 3aJa4M MOJTyYEHHBIH
JIMHEWHBIX YPABHEHUM | PE3yJIbTAT
C ABYMSI
MEPEMEHHBIMU
KoopaunaTel u rpaduku. 24 Koopaunara Touku N300paxaTh HA KOOPIUHATHOW MPSIMOI TOUYKH,
OyHKIIAH Ha NnpsAMOW. UMCIOBBIE | COOTBETCTBYIOIIME 3aJaHHBIM KOOPAWHATAM, JIy4H, OTPE3KH,
MIPOMEKYTKHU. MHTEPBAJIbI; 3aMKCHIBATh UX HA AIr€OPanyecKoM SI3bIKE.
Paccrosinne mexny OTMeyaTh B KOOPAUHATHOM IJIOCKOCTH TOYKHU
IBYMS TOYKAMU 0 33/IaHHBIM KOOPJIMHATAM; CTPOUTH I'paUKH HECIOXKHBIX
KOOPAMHATHON 3aBHCHMOCTEH, 3aJJaHHbIX (DOpMYJIaMH, B TOM YHCIIC
MPSIMOM. C TIOMOIIIBI0 U(PPOBBIX JTAOOPATOPHIA.
IIpssmoyrosbHas IIpuMeHsTh, H3y4YaTh NpeuMylLIeCcTBA,
CUCTEMA KOOPAUHAT HHTEPNPEeTUPOBATH TpadUUECKHil CIOCcO0 MPeCTaBICHUS
HAa IJIOCKOCTH. U aHaJIM3a Pa3HOOOPa3HOU KU3HEHHOU MH(POPMAIIUH.
[Tpumeps! rpaduKoB, OcBauBathb noHaTHe QPyHKIINHU, OBJIaJI€BATh
3a1aHHBIX G YHKIIMOHATBHONU TEPMUHOJIOTHEH.
dhopmynamu. Pacno3naBarsh JuHeHy0 QyHKIMI0O ¥y = kx + b,
Urenue rpagukon ONUCHIBATH €€ CBOVCTBA B 3aBUCUMOCTH OT 3HAYEHUM
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peaylbHbIX ko3¢ puLrieHToB k U b.
3aBUCHUMOCTEH. Crtpouth rpaduku nuHeitHOW GyHKIMU, QYHKIMA y =] X |.
[Tonsitue GhyHKIUU. HUcnoab3oBars uudpoBbie pecypesbl 1l TOCTPOCHUS
['padux dbyHxIUN. rpadukoB GyHKIHUA U U3yIEHUSI UX CBOWCTB.
CaoiicTBa (QyHKITHH. IIpuBoauTH NPUMEPHI JIMHENHBIX 3aBUCUMOCTEN
Jluneiinas GyHKIMS. B pEANIbHBIX MPOLIECCAX U ABICHUSIX
[Toctpoenue rpaduka
JUHEWHOU (PYHKIIUH.
I'paduk GpyHKIIUMA
y =[x|
[ToBTOpeHue u 00001IeHNE 6 IToBTOpEHUE Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX ITOHATUHI YHCEeJl, BBIYUCIICHUHN, TPeoOpa3oBaHU BhIPAKEHUH,
Y METOJOB Kypca pEUICHNS] YPABHEHUU.
7 xnacca, 000011IeHNE OcyecTB/ISITh CAMOKOHTP0JIb BBITTOJIHIEMBIX AEHCTBUI
3HAHUU Y CAaMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHUM,
npeoOpa3oBaHUi, MOCTPOCHUH.
PemiaTs 3a1a4um 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA JJIsl PELICHUS 3a/1a4d U3 APYTrux
MPEAMETOB.
Pemarth TeKCcTOBBIE 32/1a4H, CPABHMBATDH, BHIOUPATH
CIOCco0BbI pelIeHUs 3a0a4u
OBUIEE KOJIMYECTBO 102
YACOB I10 TIPOI'PAMME
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8 KNIACC
HaunmenoBanue paznena |KosmmuecTBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOITUXCS
(Tembl) Kypca 4acoB COZIEp)KAHUE
Hucna v BBIYUCIIEHUS. 15 KBanparHblii KOpeHb DopMyJIMPOBATh ONpPeAeJIeHUe KBAaIPAaTHOIO KOPHS

KBapaTHble KOpHU

n3 yncna. [lonstue
00 upparmoHaIbHOM
yucie. JlecsTunaHbie

U3 4ucia, apuhMeTHIeCcKoro KBaJApaTHOTO KOPHSI.
IIpuMeHATH Onepalnio U3BJICYEHUS KBAAPATHOTO KOPHS
U3 YUCIa, MCHOJIb3Ysl TP HEOOXOJUMOCTH KAJBKYJIATOP.

IpUOIHKEHUS OueHuBaTh KBaIpaTHbIC KOPHU LIEIBIMHA YHACIAMU U
UPpPaMOHAIBHBIX JECSITUYHBIMU JPOOSIMHU.

YHUCEJL. CpaBHMBAaTh U YHOPSAA0YUBATDH PALMOHAIbHBIC
JleficTBUTENbHBIE Y UPpalMOHAJIbHBIE YHCIIA, 3alIUCAHHBIE C TOMOIIBIO
yucna. CpaBHEeHHE KBaJIpaTHBIX KOPHE.

JNEHCTBUTENBHBIX HMcciaenoBaTh ypaBHEHUE X° = a, HAXOIUTh TOYHbIE
YHUCEJL. U IpuOIMKeHHbIe KOpHU Tipu a > 0.

YpaBHeHue BUAa
X’ = a.
CsoiicTBa
apruMeTHIECKUX

KBaJIpaTHBIX KOPHEH.

HccaenoBars CBOMCTBA KBAPATHBIX KOPHEH, ITPOBOS
YHCJIOBBIE SKCIIEPUMEHTHI C UCTIOJIb30BAHUEM KAIBKYJIATOPA
(KOMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAAPATHBIX
KOpHEH; NPUMEHSTh UX JIJIsl IPeoOpa3oBaHMs BhIPAKEHUH.

[IpeobpazoBanue BbInoTHATH NPeo0pa3oBaHusl BEIPAKCHIH, COIEPIKAITNX
YHUCIIOBBIX KBaJIpaTHBIC KOPHHU.

BBIPOKCHUH, BoipaxkaTb nepeMeHHbIE U3 TCOMETPHUICCKUX B (PU3NIECKUX
coJiepKaIux dbopmyL.

KBaJpaTHbIE KOPHU

BbI4ucasATh 3HAYECHUS BRIPAKECHUM, CONEPKALUX
KBaJ[paTHbIE KOPHU, UCIIOJIb3Ys TPU HEOOXOIUMOCTHU
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KaJIbKYJISITOP.

Hcnonb30BaTh B X0/I€ PEHICHUS 3aa4 3JIEMEHTapHbIC
IPENICTABIICHUS, CBI3aHHBIC C MTPUOJIMKEHHBIMU 3HAUCHUSIMU
BEJINYUH.

3HAKOMUTBHCH C UCTOPHEN Pa3BUTHSI MATEMATUKH

Uucrna u BIYHUCIICHUS. 7 Crenens ¢ neapim DopMyJIMPOBATH ONPeAeIeHUe CTEIICHU C LIEJIbIM
CreneHs ¢ LeIbIM II0KA3aTeJIEM. II0Ka3aTeJIeM.
[10Ka3aTesemM CranpaprHas 3anuch IIpeacraBasTh 3anMchb OOJBIINX U MAJIBIX YUCEI
quca. B CTaHJIapTHOM BHJIE.
Pa3meps1 00beKTOB CpaBHMBAaTh 4KCJIa U BEJIMYHUHbI, 3a[IHCAHHbIE
OKPYXKAIOILIEr0 MUPA C UCTOJIb30BaHUEM cterenu 10.
(OT AeMeHTapHBIX Hcnonb30BaTh 3a1MCh YMCET B CTAHIAPTHOM BHJIE
YacCTULL U1l BBIPQXKEHHS pa3MepOB OOBEKTOB, JJIUTEIBHOCTH
110 KOCMUYECKUX IIPOLIECCOB B OKPYKAIOLIEM MUDE.
00BEKTOB), DopMyJIMPOBaATh, 3ANIMCHIBATH B CUMBOJIMYECKOH opme
JUIUTENBHOCTD Y WJIIOCTPUPOBATh IPUMeEPaMU CBOKCTBA CTEIICHU
IIPOLIECCOB C LEJbIM TTOKA3aTEeNEM.
B okpyxatouieM mupe. | IlpuMeHsiTh cBoiicTBa cTeneHu Ui MpeoOpa30BaHUs
CBolicTBa CTENEHU BBIPAXECHUH, COACPIKAIIUX CTEIIEHU C LIEJIBIM II0KA3aTEeJIEM.

C LIEJIbIM [TOKa3aTeleM | BbINOJHATH AefCTBHUSA C YNUCIAMHU, 3alIMCAHHBIMU
B CTaHAAPTHOM BUJE (YMHOXXEHHE, I€JICHUE, BO3BECHUE

B CTEIICHbD)
AnreOpandeckue 5 KBagparusiii Pacno3HaBarh KBaJpaTHbBIN TPEXUJIEH,
BbIpaxkeHus1. KBapaTHblii TPEXYJIEH. YCTaHABJIMBATh BO3MOYKHOCTb €r0 PAa3JIOKEHUS
TPEXUJICH Paznoxenue Ha MHOYKUTEIIH.
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KBaJIPaTHOT O PackyiaibiBaTh HA MHOKHMTE/IM KBAJIPATHBIN TPEXWICH
TpexujieHa C HEOTPHUIATEIIbHBIM JTUCKPUMHUHAHTOM
Ha MHOXXHUTEIN
AnreOpandeckue 15 AnrebOpandeckas 3anucbIBaTh anreOpandecKre BHIPAKEHUS.
BBIPAKCHUSL. TpOOb. Haxoauth 00J1aCTh OnpeeneHus paliioHaIbHOTO
AnreOpanueckas ApoOb HomycTumbie BBIPAXKEHUSI.
3HAYEHUS BbINOJHATH YHUCTOBBIE MOACTAHOBKU U BHIYMCJIATH
NEPEMEHHBIX, 3HaY€HUE JPOOH, B TOM YHUCIIE C MOMOIIbIO KAJIbKYISITOpPA.
BXOJISINX ®opMyIHPOBATH OCHOBHOE CBOMCTBO aliredpanyeckoi
B areOpanyueckue IpoOu ¥ MPUMEHATHb €ro NI MpeoOpa3zoBaHus ApoOeit.
BBIPKEHUS. BbINOIHATD AedcTBUS ¢ areOpandecKuMH IpOOsMHU.
OCHOBHOE CBOWCTBO IIpuMeHATH MPeodpPa30BaHM BBIPAKECHNUN I pELICHUS
anreOpandeckou 3a/1ady.
npoou. CokpaiiieHue Broipakats nepeMmennbie u3 hopmyn (pu3ndecKux,
pooeii. T€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAITUH )
Cnoxenue,
BBIYHMTAHHE,
YMHOXEHUE
U JieJieHue
anreOpandecKux
TpoOeii.
[IpeobpazoBanue
BBIPAKCHUM,
COZIepKAIIUX
anredpanveckue
Ipoou
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YpaBHEHHUS Y HEPABEHCTBA. 15 KBanpatnoe Pacno3HaBarh KBaJpaTHbIC YPABHEHUS.

KBagparHbie ypaBHEHUS ypaBHeHue. HenonHoe | 3anmuchiBaTh popMysty KOpHEN KBAAPATHOTO YPABHEHNS;
KBaJIpaTHOE peliaTh KBaJIPpaTHbIE YPABHEHUS — IIOJIHBIE U HETIOJHBIE.
ypaBHeHue. Dopmyia IMpoBoauTh NMpocTelINe UCCIACAOBAHUA KBAIPATHBIX
KOpPHEW KBaJpaTHOIO YPaBHEHUU.
ypaBHeHus. Teopema Pemiath ypaBHeHUs1, CBOISIINECS K KBAPATHBIM,

Buera. C TIOMOIIIBIO MPe0Opa30BaHUM U 3aMEHOM MEPEMEHHOM.
Pewienne ypaBHeHuil, Ha0urogaTh 1 aHAJIM3UPOBATH CBSI3b MEXKIY KOPHAMU
CBOJSILIIUXCS U K03 (HUIIMEHTaMH KBaJIPaTHOT'O YpaBHEHHUSI.

K KBaJPaTHBIM. dopmyaupoBath Teopemy Buera, a Taxke 00paTHytO -
[Ipocreiimue 1poObHO- | Teopemy, IPUMEHSATH 3TU TEOPEMBI JIJIS PEIICHUS 3a71a4.
pallOHAIbHBIE PemaTh TeKcTOBBIE 321241 aNTeOpandecKuM CIIOCOOOM:
YpaBHEHHUS. NEPEXOJUTh OT CJIOBECHOM (hOPMYIMPOBKHU YCIOBHS 3a/auu
Pemenne TekcToBBIX K anreOpandeckoil MOJIEIN MMyTEeM COCTaBJICHUS YPABHEHHUS;
3a/1a4 C TIOMOUIBIO pelarb COCTaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
KBaJIPaTHBIX pe3yJibTar.

YpPaBHEHU 3HAKOMUTBHCH C UCTOPHEN PA3BUTHS alIreOphI

YpaBHEHUS U HEPABEHCTBA. 13 JIunerHoe ypaBHEHUE Pacno3HaBarh JTMHENHbBIE YPABHEHUS C IByMS

Cucrembl ypaBHEHU I C ABYMSI MIEPEMEHHBIMM.

IIEPEMEHHBIMU, €TI0 CrpouTthb rpaduky TMHEHHBIX YPAaBHCHHUM, B TOM YHUCIIC
rpaduK, TpUMEpHI HUCIO0JIb3Yysl HH(POBBIE PECYPChI.

pELICHNST YPaBHEHU Pa3ziiuuarh napamienbHbIe U IEPECEKAIOIIUECS TPSMbBIE
B LIEJIBIX YHCIIAX. 10 UX YPaBHEHUSIM.

Pemenune cucrem aByx | Pemiarb cUCTEMBI IBYX JINHEMHBIX YPABHEHUU C IBYMS

JIMHEVHBIX YPABHEHUN | NEPEMEHHBIMU ITOACTAHOBKOM U CIIOKECHHUEM.

C AByMs PemiaTp npocTeiine CUCTEMbI, B KOTOPBIX OJTHO
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IIEpEMEHHBIMM.
[Tpumepsl pelieHus
CHUCTEM HEJIMHEHHBIX
ypaBHEHUI

C ABYyMs
MepEMEHHBIMHU.
I'paduueckas
UHTEpIIpEeTaIUs
YpaBHEHHUS

C AByMS
MepEMEHHBIMU

U CUCTEM JIMHECHHBIX
ypaBHEHUM C ABYMS
MepEMEHHBIMM.
Pemmenune TeKCTOBBIX
3aJ1a4 C TIIOMOIIbLIO
CUCTEM YpPaBHEHUH

U3 YPaBHEHUI HE SIBISECTCS JIMHEHHBIM.

[MpuBoauTs rpaguuecKyr0 MHTEPNPETANUIO PEIICHUS

YpaBHEHHUS C ABYMsI IEPEMEHHBIMH Y CUCTEM YPABHEHUI

C ABYMSI IEPEMEHHBIMU.

Pemath TeKCTOBBIE 3212491 AJITeOpandecKUM CIIOCOOOM

HEPABEHCTBA C OJHOMU
MEPEMEHHON U X
petienne. CucteMmsl

YpaBHEHUSI U HEPABEHCTBA. 12 Yucnosele DopMyTHPOBATH CBOMCTBA YKCIIOBBIX HEPABEHCTB,
Hepasencrsa HEPABEHCTBA U UX WUTIOCTPUPOBATh UX Ha KOOPJAMHATHOMN NPSAMON, 10KA3bIBATH
CBOMCTBA. areOpanyecKu.
HepasenctBo c oqHoii | IIpuMeHSITH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/a4.
IIEPEMEHHOM. Pemiath TMHENHBIE HEPABEHCTBA C OHOW MIEPEMEHHOM,
I EIGINE M300paXkaTh PEILIEHHE HEPABEHCTBA HAa YUCIOBOM MPSIMOM.

PemaTh cucTteMbl JIMHEWHBIX HEPABEHCTB, H300paXkaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YHCIIOBOM MTPAMON
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JIMHENHBIX HEPABEHCTB
C OJTHOM IIEpEMEHHOM
U UX PELICHHUE.
N300paxkenue
pELIeHNS TUHEUHOTO
HEPABEHCTBA U UX
CUCTEM Ha YMCIIOBOU
IPAMON

DOyHKINH.
OCHOBHBIE TTOHITHUSI

[Tonsarue ¢pyHKIIMH.
O6unacTp onpeneaeHus
Y MHOKECTBO
3HAYECHUU (PYHKLIHH.
CnocoOb! 3a1aHus
GyHKUIMH.

I'padux pyHKUIUM.
CaoiicTBa (hyHKITHH,
X 0TOOpakeHHE

Ha rpaduke

Hcnoab3oBaTh PyHKIMOHATBHYIO TEPMHHO0JIOT IO

U CUMBOJIMKY.

BoruncasaTs 3HaveHust QyHKUNN, 3aJaHHBIX

dbopmynamu (Mpu HEOOXOIUMOCTH UCTIOJIb30BATh
KaJIbKYJISITOP); COCTABJATH TA0JIMIbI 3HAYEHU I

G yHKIUU.

CrpouTthb 1o Toukam rpaguku QyHKIui.

OnucpIBaTh CBOMCTBA QYHKIIMU HAa OCHOBE €€
rpaduueckoro mpeaCTaBICHHUS.

Hcnoab3oBaTh PyHKIMOHATBEHYIO TEPMHHO0JIOT IO

U CUMBOJIMKY.

HccaenoBarps npumepsl rpagMKkoB, OTPAKAIOLUINX PEATIbHBIC
IIPOLIECCHI U SIBJICHMUS.

IIpuBoAUTH NpUMeEPbI IPOLIECCOB U SBICHUH C 3aJaHHBIMU
CBOMCTBaMU.

Hcnonb30BaTh KOMIIBIOTEPHBIE IPOrPAMMbI

JUTSL TOCTPOEHUs rpauKOB QYHKIMI U U3ydeHUs

UX CBOWCTB
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OyHKIINH.
Uucnosble QyHKIUU

UreHne u moCcTpoeHUE
rpaduxoB ¢ yHKIIHMA.
[Tpumepsl rpaduxoB
bynxnmii,
OTpaXKAFOIINX
peanbHbIC TIPOIECCHI.
DOyHKUINH,
OIKCHIBAIOIIINE
OpSIMYIO U 0OPaTHYIO
MIPOTTOPIIMOH ATTLHBIC
3aBHCHMOCTH, UX
rpadukmu.

I'paduk GpyHKIIUMA

y = x%

DOyHKIUU

y =x4y =X,
y =vx, y = |x];

rpaduyueckoe
pelIeHne ypaBHEHUN
U CHCTEM YPaBHEHUH

Haxoauthb ¢ nomombio rpadguka QyHKIMY 3HAYEHUE OJHOU
U3 pacCMaTPUBAEMBbIX BEJIUYUH 10 3HAYECHUIO IPYrOM.

B HecnmoxHBIX ciyyasx BbIpaKkaTh (pOPMYJ10H 3aBUCUMOCTH
MEXKy BEJIMYMHAMU.

OnuchIBaTh XapakTep U3MEHEHUS OJJHOW BEJIUYHHBI

B 3aBUCHMOCTH OT U3MEHEHHUS JPYrOu.

Pacno3HaBatrh BUAbI U3y4aeMbIX (DYHKITUH.

IHoka3pIBaTh cXeMAaTHYECKHU MOJ0KEHNE Ha KOOPAUHATHON
IUIOCKOCTH TPadMKOB PYHKIMH BHIA: y = X2, ) = X°,

y =vx, y = |x].

Hcnonab3oBaTh (PYHKIMOHAIBLHO-TPauyecKue
NpeACTABJICHHU [JIs1 PELLICHUA U UCCIICJOBAaHNs YPAaBHEHUN
Y CUCTEM YPaBHECHHM.

IIpumensTe ungpoBbie pecypebl sl TOCTPOEHUS
rpapukoB ¢ yHKIHMA

[ToBTOpeHue u 00001IICHIE

IloBTOpEHUME
OCHOBHBIX ITOHSITHU
1 METOJIOB KYPCOB
7 1 8 KJ1acCOB,
0000111cHHE 3HAHUI

Bri0uparTb, NpUMEHATDH, OLEHUBATH CIIOCOOBI CPABHEHUS
qHCell, BRIYUCIICHUH, MPeoOpa30BaHUN BEIPAKEHUH, pEIICHUS
YpaBHEHHUM.

OcyuecTBIsITh CAMOKOHTP 0JIb BBITIOJHIEMBIX IEUCTBUN

¥ CaMOIIPOBEPKY pe3yJibTaTa BEIUUCICHUMN, TPeoOpa3oBaHuH,
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IIOCTPOCHUM.
Pemiarp 3a1a4M U3 peajibHOU KU3HU, IPUMEHATH

PEIMETOB.

CIoCco0bI PEIICHUS 3a0a4u

MATCMATHYCCKUC 3HAHUA OJIA PCHICHUA 3a1a4 U3 IPYIuX

Pemath TeKCcTOBBIE 321241, CPABHUBATH, BLIOMPAThH

OBILIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102
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9 KJIACC
HanmenoBanue paznena  |KonuuecTBo OcHoBHOE OCHOBHBIC BHJIBI JISATEIILHOCTH 00 yJarOuXCs
(Tembl) Kypca 4acoB coJiepKaHue

Yucna 1 BEIYUCIICHUS. 9 Panmonanehbie ynciia, | Pa3BuBarh mpeacTaBjeHMsl O YMCIAX: OT MHOXKECTBaA

JlelicTBUTENIbHBIC YKCIa UppalMOHAIIbHBIC HATypaJIbHBIX YHCEJI 10 MHOXKECTBA JIEICTBUTEIBLHBIX YHCEIL.
yucia, KOHEUHbIE O3HAKOMUTBHCS C BOBMOXKHOCTBIO MPEICTABICHUS
1 OECKOHEYHBIE JIEHCTBUTEIILHOIO YHMCJIa KaK OSCKOHEYHOM J€CATHIHON
JECATUYHBIC IPOOH. JpoOH, MPUMEHSITh JCCATUYHbBIC TPUOKCHUS
MHOX€ECTBO PAlMOHAIBHBIX U UPPALUOHAIBHBIX YHCEN.
JIENCTBUTEIILHBIX HN300paxars NEHCTBUTEIBHBIE YUCIIA TOUKAMU
YHUCET; KOOPAWHATHOM TIPSMOI.
JICCTBUTEIIbHBIC 3anucbiBaTh, CPABHUBATH M YIIOPSAA0YNBATH
yHucia Kak JICUCTBUTEIILHBIC YHCIIA.
OeCKOHEUHEIC BbInosHATH, cOueTast yCTHbIE U MUCbMEHHBIC ITPUEMBI,
JIECATUYIHBIC TPOOH. apupMeTHyecKue IelCTBUS C PAMOHAIBHBIMU YHUCIIAMU;
B3anMHO 0oqHO3HAUYHOE | HAXOAMTb 3HAYCHUS CTEICHEM C IIEIbIMU MOKa3aTeIsIMU
COOTBETCTBUE MEKIY Y KOPHEW; BBIYUCIAATH 3HAUEHUS YUCIIOBBIX BBIPAKCHUU.
MHO>KECTBOM IMonyyuTs npeacTaBjeHUe O 3HAYUMOCTHU
JICUCTBUTEIIbHBIX JIEUCTBUTEIIBHBIX YHCEN B MPAKTUYECKOMN JIETEIIbHOCTH
YHuCelI U MHOXKECTBOM YeJI0BEKa.
TOYEK KOOPAUHATHOU AHAJIM3UPOBATH U 1€J1aTh BBIBOAbI O TOUHOCTH
MPSMOI. MPUOIMKEHUS IEUCTBUTEIHHOTO YUCIIA MPU PEIICHUN
CpaBHeHue 3a1a4.
JEUCTBUTEINILHBIX unces, | OKPYrasTh JeHCTBUTEIbHBIC YHCIIA, BHIIOJIHATH
apru(pMeTHIECKHE NPUKHUIAKY pE3ybTaTa BEIYMCICHUM, OLEHKY 3HAYCHUMN
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JNEUCTBUA

C ACHCTBUTEIbHBIMU
YU CIIaMU.
[Tpubnuxennoe
3HAYECHUE BEJIMYUHBI,
TOYHOCTh
IPUOTKEHUS.
OkpyrieHue yuces.
[Ipukuka u oleHka
pPE3yIbTAaTOB
BBIUMCIICHU I

YU CJIOBBIX BBIpa)KeHHﬁ.
3HAKOMUTBLCS C I/ICTOpHeﬁ Pa3BUTHA MATCMAaTUKHU

YpaBHEHMS U HEPABEHCTBA.
YpaBHEHUS C OJTHOU

14

JIuHelHOe ypaBHEHHE.
Pemenune ypaBHenui,

[Ipumeps! perieHns
YPaBHEHHUU TPETHEN
Y YETBEPTOM CTEIICHEN

OcBauBaTh, 3aIIOMUHATH U IPUMEHATh rpadpuyeckue
METO/bI [IPY PELICHUN YPAaBHEHUN, HEPABEHCTB U UX

[IEPEMEHHON CBOZSLIUXCS CUCTEM.
K JINHEHHBIM. Pacno3naBarhb Lienbie U JpOOHBIE YPABHEHUS.
KBanparnoe PemiaTe iuHelHbIC M KBA/IPATHbIC YPABHEHMS,
ypaBHeHuE. Pemienue ypaBHEHUs1, CBOJSLINECS K HUM, ITpocTeiire ApoOHO-
YpaBHEHHUM, palMOHAIbHBIE YPABHEHUS.
CBOASLIIUXCS IIpennararb BO3MOXXHBIE CITIOCOOBI pEIIEHUS! TEKCTOBBIX
K KBaJPaTHBIM. 3a71a4, 00CYKAaTh UX U pPelIaTh TEKCTOBbIE 33/1a41
bukBanpatHbie pa3HBIMU CIIOCOOAMHU.
YpaBHEHUS. 3HAKOMHTBHCH ¢ HCTOPHEH PAa3BUTHUS MATEMATUKHU

63

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 93 o1 28.04.2026. NcnonHuTtens: KOHycoBa 3.H.
CtpaHuua 63 n3 144. CtpaHuua cosgaHa: 28.04.2026 17:03

B I/IEKTPOHHbBINA
=® TATAPCTAH



®enepanbHas pabouas mporpamma | MatemaTrka. 5—9 kiaccel (0a30Bblid YPOBECHB)

paznoxKeHueM
Ha MHOKUTEJIN.
Pemenue nqpobHO-
panoHaIbHBIX
YpaBHCHUM.

Pemenne TekcToBBIX
3aJ1a4y areopanyecKum
METOJIOM

YpaBHEHUSI U HEPABEHCTBRA.
CucreMbl ypaBHEHUN

14

VYpaBHEHUE C IBYMS
NIEPEMEHHBIMH U €TO
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUN
C AByMS
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPAaBHEHHU, OJTHO

13 KOTOPBIX JINHENHOE,
a Ipyroe — BTOpou
CTEICHH.
I'paduueckas
MHTEpIpeTanus
CUCTEMBI YpaBHEHUN

C IByMs ITEPEMEHHBIMH.
Pemenne TekcTOBBIX

OcBanBaTh U NPUMEHATH [IPUEMBI PELICHUS] CHCTEMBI
JIBYX JINHEHHBIX YPaBHEHU C ABYMsI IEPEMEHHBIMU

U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPHIX OJHO YpaBHEHUE
HE SIBJIICTCS TMHEUHBIM.

Hcnonb3oBaTh PYHKIIMOHAILHO-TpaUUECKHE
MPEICTABIICHUS IS pellleHHs] U MCccJie[0BAHUSI YPaBHEHUN
U CUCTEM.

AHAJTHM3UPOBATH TEKCTHI 32124, peliaTh UX
aredpanyecKuM CrmocoOOM: MepexXoauTh OT CIIOBECHOM
(bopMyIUPOBKH YCIOBUS 33]a4M K anreOpanyecKkon Moaenu
MyTEM COCTaBJICHUS CUCTEMbI YPaBHEHUI; pelllaTh
COCTaBJICHHYIO CUCTEMY YPAaBHEHUI; HHTEPIPETUP OBATH
pe3yJbTart.

3HAKOMHUTBCH C MCTOPUEH Pa3BUTHUS MATEMATUKU
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3a/1a4u anreOpanyecKkum
CIIocoO0M
YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarb, 3aNIMCbIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaBencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinoansTh npeoOpa3oBaHusl HEPABEHCTB, HCNOJIb30BATh
JIuueiHble JUTsl peoOpa30BaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPABEHCTBA PacnosHaBaTh JTMHENHBIE U KBAPATHBIE HEPABEHCTBA.
C OJTHOM ITEPEMEHHOU Pemiarb nuHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOIINX
CucreMsl TMHEMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEILIATh UX; 00CYKAATh
HEPABEHCTB C OJJHOU IIOJIYYCHHBIC PELLICHHUS.
IIEPEMEHHON U UX M300paxare penieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YUCJIOBOU NPAMOM, 3alIMCHIBATH PELICHNUE C IIOMOIIBIO
KBaapatHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemiatb kBagpaTHbIE HEPABEHCTBA, UCIIOJIB3YsI
pelieHue. rpaduyeckue npeacTaBICHUs.
['paduueckas OcBauBaTh ¥ NPUMEHATH HEPABEHCTBA IIPU PELICHUN
MHTEPIIPETALUS pPa3IUYHBIX 33724, B TOM YUCJE NPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
IIEPEMEHHBIMHU
OyHKIINH 16 KBagparnunas Pacno3HaBaTh BUJIBI H3y4aeMbIX (DYHKIINH;
GyHkuus, ee rpapuk WIITIOCTPUPOBATH CXEMATHYECKH, O0BSICHATH
u coiicTBa. [lapabona, | pacnonoxeHre Ha KOOPAUHATHOM MJIOCKOCTH TpapuKOB
K WHAThI BEPIIUHbI
HZ;EZ;[OH;, oc:p ynkumii Buma: y = kx,y = kx + b,y = %, y =X
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CUMMETPHH Mapaboibl. | y = x3, y =+/x, y = |Xx| B 3aBHCUMOCTH OT 3HAYEHHIA

I'paduku GpyHkimii: K02>()(UIUEHTOB; ONMCHIBATH UX CBONCTBA.

y = kx, Pacno3naBarh kBagpatnuHyro GyHKIHIO 110 popmyrie.

y = kx + b, IpUBOAMTH PUMeEPbI KBaPaTHYHBIX 3aBHCUMOCTEM

_k W3 peaIbHON KU3HH, PU3UKHU, TCOMETPHH.

Y- X’ BoisiBassTH 1 0000111aTh 0COOEHHOCTH Tpadrka

y = x4 KBaJpaTUYHOM QyHKIMHU y = ax? + bx + c.

y =X CTtpouthb u u300paxarh cxeMaTu4ecku rpaduku

y =+x, KBaIpaTUYHBIX (G YHKIUN, 3aJIaHHBIX (POpMYyJlaMu BHIA

y = |x| y=ax’,y=ax’* + q,y = alx + p)?,y = ax* + bx + c.
AHAJIM3UPOBATH U MPUMEHSATH CBOMCTBA N3YICHHBIX
GYHKIUN IS X TOCTPOCHUS, B TOM YHUCIIE C TIOMOIIBIO
UU(pPOBBIX PECYPCOB

Hucnosbie 15 [TonsiTe yncnoBou OcBauBaThb U NPUMEHATH UHJIEKCHbIC 0003HAYCHUS,
MOCJIE0BATEIIbHOCTH MOCIIE/IOBATEIHHOCTH. CTPOUTH peyeBble BbICKA3bIBAHUS C UCIIOJIb30BAHUEM

3ananue TEPMHUHOJIOTHUH, CBSI3aHHOM C ITOHSATHEM

MOCJIE0BATEIbHOCTH MOCTIeI0BATEIHPHOCTH.

PEKYPPEHTHOM AHaIU3UPOBATH GOPMYITY #-TO WICHA

dbopmynoit MOCIIEIOBATEIFHOCTH WJIM PEKYPPEHTHYIO (popmMyITy

1 hopmyson n-ro U BBIYMCJISTD WICHBI MIOCIEI0BATEILHOCTEH, 3aTaHHBIX

YJICHA. TUMHU POPMYITaAMHU.

Apudmernueckas YcTaHaBJIMBATH 3aKOHOMEPHOCTD B TIOCTPOCHUH

Y TeOMeTpHUYecKas MOCJIEIOBATEIbHOCTH, €CJIA BBITTMCAHBI MIEPBbIE HECKOIBKO

IIPOrPECCHUM. €€ YJICHOB.

dopmyIibl 7-T0 4JIeHa Pacno3naBathb apuMeTUUECKyr0 U T€OMETPUUECKYIO

apuMeTHIecKoi MPOTPECCUU TPU PA3HBIX CIIOCO0AX 3aqaHMUSI.
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Y T€OMETPUYECKOU Pemarts 3a1auu ¢ ucnoib3oBaHueM GOpMyIl #-TO YieHa
MPOTPECCUNA, CYMMBI apuPMEeTHIECKON U TeOMETPUUYECKON TTPOrPECCUid, CYMMBI
IIEPBBIX 71 YJICHOB. IIEPBBIX 71 YJICHOB.

N300paxkenne 4ieHoB N300paxaTh 4ieHbl OCIEI0BATEIBHOCTH TOUKAMHU
apupMeTHIeCKOM Ha KOOPJIUHATHOM IIOCKOCTH.

Y T€OMETPUYECKOU PaccmaTpuBaTh npuMepbl NPOLECCOB U SIBJICHUH
IPOrpeCCUil TOUKAMH U3 peaJbHOM KU3HU, UUTFOCTPUPYIOIINE U3MEHECHHE

Ha KOOPJIMHATHOM B apuU(pMETUYECKON POrpeccuu, B reOMETPUUECKON
MJIOCKOCTH. Mporpeccun; n300pakarb COOTBETCTBYIOIINE 3aBUCUMOCTHU
JIuHeHbIi rpaduvecKH.

Y 3KCIIOHCHIIUAJIbHBIN PemiaTs 3a1aum, CBSI3aHHBIE C YHCIOBBIMU

pocT. MOCJIEA0BATEILHOCTAMU, B TOM YHUCJIIE 3aa4U U3 PEATIbHON
CI10XHBI€ IPOLICHTHI JKW3HU C UCIIOJIb30BaHUEM ITU(PPOBBIX TEXHOIOTHI

(2TIEKTPOHHBIX TAOIUIL, TPAUUECKOTO KAIBKYIIATOpA U T.I1.).
Pemartp 3a1auu Ha CIOXKHBIE TPOLIEHTHI, B TOM YHCIIE
3a71aui U3 peasibHOM MPAKTUKHU (C UCIIOJIb30BaAHUEM
KaJIbKYJISITOPA).

3HAKOMHTBHCH € HCTOPHMEH Pa3BUTHS MAaTEMAaTUKH

HOBTOpCHI/Ie, O606H.I€HI/I€, 18 Yucna u BIYUCIICHUS Ol'lepI/IPOBaTI) MNOHATUAMM: MHOXECTBO, IIOAMHOXECTBO,
cucreMartru3anus 3HAHUM (BaHI/ICI), CpaBHCHHUC, OoIicpanv HaaQ MHOXCCTBaAaMHU, UCIIOJIb30BATb rpaqmqecrcoe
I[GflCTBPIH MpCACTABJICHUC MHOKCCTB VIS OIIMCAHHA PCaJIbHBIX
C I[CﬁCTBI/IT@J'IBHBIMH IMponeccoB 1 HBHGHHﬁ, IIpH PCIICHUHN 3aaa4 U3 JPYIrux
quciaaMH, 4YnuCjI0Bas1 y‘—IC6HBIX npcaAMETOB.
npsaMasi; IMpoUCHTHI, AKTyaJII/BI/IpOBaTb TEPMHHOJJIOI' IO U OCHOBHBIEC
OTHOLICHMUA, IleﬁCTBHﬂ, CBA3AHHLIC ¢ YUCJIAMMU: HATYPAIBHOC YHUCIIO,
IIPpOIOpIHH, IIPOCTOC U COCTABHOC YHUCJIA, ACTITMMOCTDb HAaTypPaJIbHbIX
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OKpYIJICHHE, YuCell, IPU3HAKK IETUMOCTH, LIEJI0€ YUCII0, MOIYJIb YHCTIA,
npuOIMKEeHue, OOBIKHOBEHHAs U JeCATUYHAs ApOoOH, CTAHJAPTHBIN BU]L
OLICHKA; PELICHUE qyucia, apupMETHIECKUN KBaJPaTHBIN KOPEHb.
TEKCTOBBIX 3a/1a4 BbInoJHATE AeHCTBHS, CPABHUBATH U YIIOPAA04HMBaTh
apu(MeTH4eCcKuM YKCIIa, IPEICTABIATh YUCIIA HA KOOPIUHATHON NIPSIMOM,
CrocoooM) OKPYIJIATh YHUCIA; BHINOJIHATH MPUKUAKY U OLEHKY
pe3yabTaTa BHIYMCICHUMN.
PemaTh TekcTOBBIE 3a1a49U ApU(DMETUUECKUM CIIOCOOOM.
Pemarh npakTuyeckue 3aga4m, COACpKaIINE IPOLEHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — PACCTOSIHHUE, [IEHA — KOJIWYECTBO — CTOMMOCTb,
00BbeM paboThl — BpeMsl — MPOU3BOJUTEIBHOCTh TPY/A.
Pa30uparthb peanbHbIC )KU3HEHHBIC CUTYAlUH,
(popmyTUpoOBaTH HX HA SA3bIKE MATEMATUKH,
HAXOAUTH PELICHUE, IPUMEHSS MaTEMaTUYECKHUN arapar,
HHTEPNPETUPOBATH PE3YNIbTAT
AnrebGpanueckue OnepupoBaTh NOHSATUSIMM: CTETNIEHB C I[EJIBIM
BBIPAKECHUS nokasaresieM, apupMeTHUeCKUi KBaJApaTHbII KOPEHb,
(npeobOpa3oBanue MHOTOYJIEH, anredpandeckas 1poob, TOXKIECTBO.
anredpanyecKux BbINOTHATH OCHOBHBIE A€ CTBHUSA: BBIIIOJHITH PACUETHI
BBIPAKEHUH, no opmynam, mpeodpa3oBLIBATH LIEIbIE, APOOHO-
JOITYCTUMBIE palMOHAJILHBIE BBIPAXKEHUS U BBIPAKEHUS C KOPHAMU,
3HAYCHMUS]) pEeaIM30BBIBATH PA3JIOKEHUE MHOTOWIEHA HA MHOXKHUTEIH,
B TOM YHCJIE C UCIOJIB30BAHUEM (POPMYJT Pa3HOCTH
KBaJIpaTOB M KBaJlpaTa CyMMBbI U Pa3HOCTH; HAXOAUTh
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JIONyCTUMBbIE 3HAUEHHUS NIEPEMEHHBIX I JPOOHO-
paluMOHAIbHBIX BBIPAXKEHUM, KOPHEM.
MopnesnpoBaTth ¢ OMOLIBIO (POPMYII pEAJIBHBIE POLIECCHI

U SIBJICHUS

OyHKIHUH OnepupoBath noHsiTusiMu: QyHKIws, rpaduk QyHKINH,
(mocTpoenwue, HYJU (QYHKIIUH, IPOMEXYTKHA 3HAKOITOCTOSHCTBA,

CBOWCTBA M3Y4YECHHBIX NPOMEXYTKH BO3pacTaHus, yObIBaHUs, HAUOOIbIIIEE

b yHKIMI; Y HauMeHbIee 3HaueHUsT QYHKIIUH.

rpaduyeckoe peiieHue | AHAJIU3UPOBATh, CPABHUBATD, 00CYK/AaTh CBOWCTBA
YpaBHEHUH U UX GyHKIM, CTPOMTH UX TpaduKH.

CUCTEM) OnepupoBaTh NOHSITUSIMM: TIPSIMAs IPOIIOPIIMOHATILHOCTb,

oOpaTHasi IPONOPUHUOHAIBHOCTb, TMHEHHAs (DYHKIIHS,
KBajipaTu4Has QyHKIUS, mapadoia, runepoona.
Hcnonb3oBaTh rpamKu I ONPEACIIEHUS] CBOMCTB,
ITPOLIECCOB M 3aBUCUMOCTEH, JIJISl PELICHUS 3a1a4 U3 IPYrux
y4eOHBIX MMPEAMETOB U peabHON KU3HU; MOAEJTUPOBATH

C MOMOIIBIO IPA(PHUKOB peasbHbIE MPOIECCHI U SIBICHUS.
Bripaxars ¢gopMyIaMu 3aBUCUMOCTU MEXY BEIUYMHAMU

OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPHUS» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIIMCKA

['eomeTpust kKak OIMH U3 OCHOBHBIX Pa3/I€JIOB IIKOJbHOW MAaTEMAaTUKHU, UMEIOLINN
CBOCH LEIbI0 O0ECNEeUUTh H3YYEHHE CBOWCTB W Pa3MeEpoB (UTYyp, UX OTHOLUEHUU
U B3aUMHOE pAacCMOJIOKEHHUE, OMUPAETCS Ha JIOTMYECKYI0, J0KAa3aTeJIbHYIO JIMHUIO.
[leHHOCTh WU3y4YeHHUsS] TEOMETPUM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
3aKJII0YaeTcd B TOM, UTO OOYYaIOIIMICS y4YUTCA TPOBOIAUTH JOKa3aTelbHbIC
paccykJieHus, CTPOUTb JIOTUYECKHE YMO3AKIIOUEHHUS, JOKa3bIBaThb HCTHUHHbIE
YTBEPXKACHUSI M CTPOUTh KOHTPIOPUMEPBI K JIOKHBIM, IPOBOAUTH PACCYKIACHUS
«OT TPOTHUBHOIO», OTJIMYATh CBOMCTBA OT NPHU3HAKOB, (OPMYIMPOBATH OOpATHbBIE
YTBEPKIACHUS.

Llenpto HW3ydeHHs TEOMETPHUM SBISETCA MCIOJIb30BAHHE €€ KaK HMHCTPYMEHTa
IpU PEIICHWH KaK MaTeMaTH4YeCKHX, TaK W MPAKTHYECKUX 33]a4, BCTPEUAOIIMXCS
B peanbHOW XH3HU. OOy4YarOIMICS JOJDKEH HAYYHUThCS ONPEAENIATh F€OMETPUUECKYIO
¢Gurypy, ONHCHIBATH CIOBAMHU YEpPTEK WM PUCYHOK, HANTH IUIOMIAIb 3E€MEIbHOIO
y4acTKa, pacCuyuTaTh HEOOXOAUMYIO JUIMHY ONTOBOJOKOHHOIO KaOensi uin TpedyeMble
pa3Mepbl rapaxka ajig apromoOwis. Ilpu pemieHnn 3amay TPAKTUYECKOTO XapakTepa
OOy4YalIIMICS YYUTCA CTPOUTH MATEMATUUYECKHE MOJIEIN pPEAbHBIX >KU3HEHHBIX
CUTYyallUid, TPOBOAUTH BHIUMCIICHUS U OLIEHUBATh MOJIYYEHHBIN PE3YbTaT.

BaxxHo momuepkuBaTh CBSI3U T€OMETPUU C JIPYIMMH Y4€OHBIMM IpeIMETaMH,
MOTHUBHMPOBATh HCIIOJIb30BaTh OINpPEACICHUs] TEeOMETPHUUECKUX (UTYp W TOHSTHH,
JIEMOHCTPUPOBATh MPUMEHEHHUE MOTYYECHHBIX YMEHHUH B (pU3MKE U TEXHHUKE. DTU CBS3U
Haubonee SpKO BUIHBI B TeMax «BekToper», «TpuroHomerpuyeckue COOTHOUICHHS,
«Meton koopauaat» u «Teopema ITudaropar.

YueOHblii kypc «l'€oMeTpusi» BKIIOYAET CIEAYIOIIMNE OCHOBHBIE Ppa3Jieiibl
cogepxanus: «I eomerpuueckue GUTryphbl U UX CBOMCTBAY, «/I3MepeHne reoMeTpruuecKux
BEIIMYMHY», «/leKapTOBBI KOOpPAMHATBI HA INIOCKOCTH», «Bekropb», «/IBrmkeHus
1ockocTy, «IIpeodpazoBanus mog00UsD.

OOmiee 4YMCIO YacoB, PEKOMEHIOBAHHBIX JJIsi HW3Y4YEHHUS Yy4eOHOro Kypca
«I"'eomerpusi», — 204 gaca: B 7 kiacce — 68 gacoB (2 yaca B Helel0), B 8 Kiacce —
68 yacoB (2 Jaca B Heneno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPXXAHUE OBYUYEHUA
7 KIIACC

Havanpuble nonstus reomerpun. Touka, npsimas, OTpe3oK, Jiyd. YToi. Buael yrios.
BeprukanbHble U cMexHbIe yribl. buccekrpuca yria. JlomaHas, MHOIOYroJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIISPHOCTD IIPSAMBIX.

70
[okymeHT co3gaH B anekTpoHHo copme. Ne Corn 93 ot 28.04.2026. Vicnonnutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 70 u3 144. Ctpanuua cosnaHa: 28.04.2026 17:03 =¥ TATAPCTAH



Denepanbhast pabodas nporpamma | MatemaTnka. 5—9 ximaccsl (0a30Bblid yPOBCHB)

Cummerpuunble ¢urypbl. OCHOBHBIE CBOMCTBa OCeBOW cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOIIEM MHUPE.

OcCHOBHBIE TTOCTPOEHHMS C MOMOIIBIO TUPKYJISA U JUHENKHU. TpeyronpHuk. Beicora,
MeanaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOEApEHHBIN U PABHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa M TpHU3HAKU PABHOOEAPEHHOro TpeyronbHUKa. [Ipu3Haku paBeHCTBa
TPEYr OJIbHUKOB.

CBoiicTBa M NPHU3HAKU NapalIeNbHBIX NpsMbIX. CyMma yIriaoB TpeyTOJbHHKA.
Breninue yriel TpeyrojapHUKA.

[IpsimoyrosibHblid ~ TpeyroiabHUK.  CBOMCTBO  MEAMAHBI  MPSMOYrOJIBLHOTO
TPEYTrOJbHUKA, NMPOBEIECHHOW K ruroreHy3e. [Ipu3Hakyn paBeHCTBA NPSAMOYTOJIBHBIX
TPEYroJIbHUKOB. [IpAMOYTOJbHBIN TPEYroabHUK € YIJioM B 30°.

HepaBencTBa B reomerpun: HEpPAaBEHCTBO TPEYTOJBHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 O0JIbILIEM Y€ U 0OJIbIIENH CTOPOHE TpeyroyibHUKA. [lepnenaukysip
Y HAKJIOHHAsL.

I'eomerpruueckoe Mecto ToueK. buccekTpurca yria u CepeIMHHbBINA MTEPIICHAUKYIISP
K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpYT, XOpJla U JHAMETP, UX CBOKCTBA. B3auMHOE pacmnosiaoKeHue
OKpyKHOCTH M mpsaMou. KacarenpHas M cekymas K OKpPYKHOCTH. OKpyKHOCTB,
BIIMCaHHAas B yrojl. BrimcanHas v onvcaHHas OKPY>KHOCTHU TPEYrOJIbHUKA.

8 KVIACC

UYereipexyronpHuku. llapannenorpamm, €ro mnpu3Haku M CBOWCTBA. YacTHbIe
Cllydau napaijiesiorpaMMoB (MPSAMOYTOJIbHUK, pOMO, KBaApaT), UX IPU3HAKU U CBOMCTBA.
Tpameuwusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA W TNpusHaku. lIpsMoyronbHas
Tpaneuus.

Meron ynBoenuss meauansl. Llentpansaas cummerpus. Teopema Daneca u reopema
O NMPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue MTMHUM TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[TomoOue TpeyroapbHUKOB, KodhduImeHT nomodusa. I[lpusHaku mogo0Us
TPEeYroJbHUKOB. [I[puMeHeHre Mog00us MPU PEIICHNN TPAKTUYECKHUX 3a71a4.

CaoiictBa 1momaaet reomerpuueckux Quryp. PopMmynbl IS IUIOLWIAAH
TpeyrojibHUKa, MapajienorpamMmma, pomOa u Tpaneuun. OTHOILIEHUE TUIONIAEH
oA00HBIX QUryp.

Brruncnenne miomaned TpeyrojbHUKOB M MHOTOYTOJBHUKOB Ha KIIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
MPaKTHYECKUX 33/1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yIrjia IpsAMOYTOJbHOIO TPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKACCTBO. TpUTroHOMETpUUecKHue (DYHKIIMH YTIIOB
B 30°,45° n 60°.
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BrnucanHuble ¥ LEHTpaiIbHBIE YIUIBI, YIOJl MEXAY KacaTeJlbHOM U XOpAOH. YTIibl
MEK]ly XOpAaMU U CeKyIMMU. BriicaHHbIE M ONMMCAaHHbBIE YETHIPEXYTOJIbHUKH. B3anMHoe
pacnoyioxkeHue JIBYX OKpyxkHocTed. Kacanme okpyxHocted. OOIlIue KacaTelbHBIC
K JIBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanresc yrioB or 0 1o 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXJ1ecTBO. DOPMYIIBI IPUBEIECHHUS.

Pemenne tpeyrompHukoB. TeopeMa KOCMHYCOB M TeOpeMa CUHYCOB. Pelienue
IPAKTUYECKUX 337a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogobus. [lonodue cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 pOW3BENEHUM OTPE3KOB XOpA, TEOPEMBI O IPOU3BEACHHUM OTPE3KOB
CEKYLIMX, TEOPEMA O KBaAPaTE KacaTEeIbHOM.

BekTop, nnmHa (MOAyab) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTUBOMOIOXKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalu
HaJ BeKTopamu. Pa3znoxkeHue BeKTOpa II0 JBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunatel  Bektopa. CKalsipHOE  NPOM3BEAEHUE  BEKTOPOB, IPUMEHEHUE
JUISI HAXOXKJICHHUS ITUH U YIJIOB.

JlekapToBBl KOOpPAMHATBI HAa IUIOCKOCTH. YPABHEHUS NPAMOW U OKPYKHOCTH
B KOOpIMHATaX, IEPECEUCHUE OKPYKHOCTEW M MPAMBIX. METON KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBusIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpYKHOCTH. [ 'pagycHas u paauaHHas Mepa
yria, BBIYUCIEHUE IMH AyT OKpykHocTel. [Imomans kpyra, cektopa, CEerMeHTa.

JIBUKEHHSI TUIOCKOCTM M BHYTPEHHHE CHMMETpUU (uryp (31eMeHTapHbIe
npeactaienus). [lapannensusiil nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaTbl OCBOCHHS TMPOrPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjiacce.

Pacmo3HaBath M3ydeHHBIE TE€OMETPHUYCCKHE (DUTYPHI, OMPEACNISITh WX B3aUMHOE
pacmoiokeHre, u300paxkaTb TEOMETpUYECKUE (QUTYpHI, BBIIOJHITH YEPTEKHU
[0 YCIIOBHIO 3aiauu. M3MepsTh JMHEWHBIE W YIIOBbIE BEJIWYMHBL Pemars 3agauu
Ha BBIUYMCIICHUE JUIMH OTPE3KOB U BEJINUUH YTJIOB.

[TpoBoaNTE rpyOyIO OLEHKY JTUHEHWHBIX U YTJIOBBIX BEJIMYMH IPEIMETOB B peajibHON
KU3HH, pa3MEpOB TMPHUPOJHBIX OOBEKTOB. Pasznmuarh pasmepbl 3THX OOBEKTOB
I10 TIOPSIAKY BEJTUYUHBI.

CTpouth 4epTexKr K TEOMETPUUECKUAM 3a/1a4aM.

[Tonp30BaThCs MpPU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, MCIOJIb30BATh MPU3HAKU
Y CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUU 3a1a4.
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IIpoBOAUTE JOTMYECKUE PACCYKIECHHUS C UCIOIB30BAHUEM IE€OMETPUYECKUX
TEOPEM.

[lonb30BaTbCs  NpPU3HAKAMU  PABEHCTBA  NPAMOYIOJBHBIX  TPEYTrOJIbHUKOB,
CBOMCTBOM MEJIMAHbI, IPOBEIECHHOW K THUIOTEHY3€ IPSAMOYTOJBHOTO TPEYrOJbHHUKA,
B PELICHUU F€OMETPUYECKUX 3a1a4.

Onpenensatey mapamieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 0Opa3yer
C HAMHM cekymas. OnpenensaTe NapajuIeIbHOCTh MPSAMBIX C NOMOIIBIO PaBEHCTBA
PacCTOSIHUAM OT TOYEK OAHOM MPSAMOM 1O TOUEK APYrou MpsMOi.

Pemwate 3aaum Ha KiaeT4aTroi oymare.

[IpoBOAUTH BBIYMCIICHUS M HAXOAWUTh YMCIOBble M OyKBEHHBbIC 3HAUCHHUS YIJIOB
B TEOMETPUYECKUX 3a1adyaX C UCIOIb30BAHUEM CYMMBI VIJIOB TPEYrOJIbHUKOB
U MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHbIX NpPU TMEPECEUECHUU JABYX
[apaJUIEIIbHBIX NIPAMBIX CEKYIIEH. Pelars npakTuyeckue 3a1a4u Ha HaX0XKICHUE YIJIOB.

Brmamerp mnOHATMEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh ONPENesITh
OHMCCEKTPHUCY YIJIa U CEPEIUHHBIN MEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPHUYECKUE MECTA
TOYEK.

QopMynupoOBaTh ONPEACICHUs OKPYXKHOCTM M Kpyra, XOpAbl W JUaMeTpa
OKPY)KHOCTH, IIOJIb30BATbC HUX CBOWCTBAMHM. YMETb IPUMEHATH OTU CBOWCTBA
IIpY pELICHUH 3a/1a4.

Bianers moHsATHEM ONMCAaHHOW OKOJIO TPEYT OJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh
ee 1eHtp. [lomb3oBarbes pakTamMu O TOM, YTO OUCCEKTPUCHI YIJIOB TPEYroJjbHHKA
IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIEC NEPIEHAUKYISIPBI K CTOPOHAM
TPEYroJIbHUKA [IEPECEKAKOTCS B OJHOM TOYKE.

Bnagers mnoHsATHEM KacaTelbHOM K OKPYXKHOCTH, IIOJIb30BaTbCsl TEOPEMOM
O MEPHEHAUKYIISIPHOCTH KacaTeIbHON U painyca, IPOBEAEHHOIO K TOYKE KaCaHHUs.

[Tonb30BaTbCsA MPOCTEMIIMMH T€OMETPUUYECKMMU HEPABEHCTBAMH, NOHUMATh HX
MIPAaKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE TI'€OMETPUYECKUE IIOCTPOCHHUS C TIOMOIUBIO LUPKYJIA
U JIMHEUKU.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

Pacnio3snaBaTth OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, IMOJIb30BATHCS
UX CBOMCTBAMHU IIPU PELICHUN T€OMETPUUYECKUX 3a1ay.

[IpuMeHsTh CBOMCTBAa TOYKU NEpeceueHuss MEAMaH TPeyrojbHUKa (LEeHTpa Macc)
B PEIICHUU 3a/1a4.

Brnaners monsATHEM CpeqHEN JMHUM TPEYrOJdbHUKA W TpaNelUHud, NPUMEHSTh HX
CBOMCTBA IIpU pelIeHUU reoMerpuueckux 3anad. [lomp3oBarbesa teopemont Paneca
U TEOpEMOM O IMPONOPLUMOHANBHBIX OTPE3KaX, NPUMEHATb UX Ui PELICHHUs
IIPAKTUYECKUX 3a]1a4.
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[IpumeHsATh TNpU3HAKKW MOAO00US TPEYrOJIbHUKOB B PEIICHUH T'€OMETPHUUYECKUX
3a1a4.

[Tons3oBatbcst  Teopemoit  Iludaropa  mnsa  pemieHHss  TEOMETPUUECKUX
U MpakTHUYecKuXx 3aaad. CTpoUTh MaTeMaTHYECKyl0 MOJEIb B MPAKTUYECKUX 3a/1ayax,
CaMOCTOSITEIBHO MPOBOINTH YEPTEX U HAXOAUTH COOTBETCTBYIOILIUE JIJTUHBI.

BiiageTs NOHATUAMH CHHYCa, KOCUHYCA M TAHT€HCA OCTPOTO yriia IpsIMOYT OJIbH OO
TpeyrojibHuka. [lonb30BaThCs HSTHUMHU TOHATUSMHU IS PEIICHUS] MPAKTUYECKHUX
3ajady.

Beruucnare (pazauyHbIMU  CIIOCOOaMM) TUIONIAAb TPEYrOJbHUKA W TUIOHIATU
MHOTOYTOJIbHBIX (UTyp (MONB3YsCh, IZle€ HEOOXOAUMO, KaldbKynaTopoMm). [lpumeHsTh
MOJIYYCHHbBIE YMEHHS B IPAKTUYECKUX 3a]1a4ax.

Braners NOHATHAMM BIMCAHHOTO M LEHTPAJIBLHOIO YIJIa, MUCIOJIb30BaTh TEOPEMBI
O BIHMCAHHBIX yIiaX, yriax MeXAy XOpAaMH (CeKyIMMH) U yIie MEXIy KacaTelbHON
Y XOPJI0i IIpH PEIIEHHH T'€OMETPUYECKHX 3a]1ay.

Bragete MOHATHEM ONHMCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOWCTBA
OIKMCAHHOI'0 YETHIPEXYrOJIbHUKA TP PELICHUH 3a/a4.

IIpuMeEHSATh MOTy4YEeHHBIE 3HAHNS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJEIIN
UL 3a7ad  peajbHOW JKU3HM M NPOBOAMUTH COOTBETCTBYIOLIME  BBIYMCIICHHUS
C TNpUMEHEHUWEM MnoJo0us U TPUTOHOMETpUH (MOJB3YSICh, TlI€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOro Kypca K KOHILY
oOyueHus B 9 Kiacce.

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIIOB, HAXOIUTHh C MX MOMOIIBIO
pa3IMYHBIC JJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTrONbHUKA («PEIICHUE MPSIMOYTOJIbHBIX
TPEYTONbHUKOB»). Haxomuth (¢ MOMOMIBIO KaJdbKyasATOpa) MAJIUHBI W YIJIBI
JUTS HeTAOJIMIHBIX 3HAUCHUH.

[Tonb3oBaThest (hopmynamMu TPUBEAEHUS W OCHOBHBIM TPUTOHOMETPHYECCKUM
TOXKJIECTBOM  JUISI HAXOXKJICHHUSI COOTHOIIEHWHW MEXKIYy TPUTOHOMETPUUECKHUMU
BEIMYMHAMU.

Hcnonp30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB JUISI HaXOXKICHUS DPa3TUIHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («pEIIeHNEe TPEYTOJLHUKOBY), TPUMEHSITh UX MPU PEIICHUH
TCOMETPUICCKUX 3a1a4.

Brnagers monsTHSIMH TNpeoOpa3oBaHUs MOAO0OHS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIx (uryp. Ilomp3oBarbest cBOMCTBaMU MO00MSI TPOU3BONIBHBIX (DUTYD, YMETh
BBIYHCIISATD JUIMHBI 1 HAXOJUTD YIJIbl Y TOJ00HBIX Guryp. [IpuMeHsTh cBolicTBa mogo0us
B TPAKTHYECKUX 3a7adax. YMEThb MPUBOAUTH TMPUMEPHI IMOAOOHBIX  (GUTYD
B OKpPY)KaIOIIeM MHUPE.

[Tonb30BaThCs TEOpEeMaMH O TPOW3BEACHHH OTPE3KOB XOpHA, O MPOU3BEIACHHUU
OTPE3KOB CEKYIINX, O KBAAPATE KacaTeIbHOM.
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[Tonb3oBaThCsl BEKTOpAMU, MOHUMATh UX T€OMETPUUECKUN U (PU3UYECKHI CMBICI,
OPUMEHATh MX B PELUICHUM TE€OMETpUYECKUX U (usnueckux 3anad. [lpumeHaTsb
CKaJIIPHOE MPOM3BEICHNE BEKTOPOB AJIs1 HAXOXK/ICHUS JJIMH U YTJIOB.

[Tonmp30BaThCS METOOM KOOPJAWHAT HA IJIOCKOCTH, MPUMEHATH €r0 B PEIICHUU
TEOMETPUYECKUX U MPAKTUUECKHUX 3a7ad.

Brnagers moHATHUSAMH TPaBUILHOT'O MHOTOYTOJBHUKA, ITTMHBI OKPYKHOCTH, JUTAHBI
JyTH OKPY>KHOCTH U PaTUaHHON MEpbhl yria, YMETh BBIYUCIATH IUJIONIAJb Kpyra U €ro
yacted. [IpuMeHsATh moyyeHHbIe YMEHUS B MPAKTUUYECKHUX 3a/auax.

Haxoauts ocu (ti 1IeHTPBI) CUMMETpUH (PUTYp, TPUMEHSThH IBHKCHUS TNIOCKOCTH
B IIPOCTENIINX CIIyYasix.

[IpuMeHsTh MoTy4YeHHbIEC 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMATUYECKUE MOIENN
JUISL  3a7ad  peajbHOW JKM3HM M MPOBOAUTH COOTBETCTBYIOLIME BBIYMCIICHUS
C NpPUMEHEHUEM TMOA00US U TPUTOHOMETPUUECKUX (YHKUUNA (MONb3YyACh, Tlie
HE00XO0IUMO, KAJIbKYJIITOPOM ).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC

HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATETLHOCTH 00YyUYarOIIUXCs

(TembI) Kypca 4acoB COJICpKaHUE
[Ipocrenmme 14 [Ipocrenmme DopMyJIMPOBATH OCHOBHBIC IIOHATHUSA U OIPEIICIICHUS.
TeOMETPUIECKUE (DUTYPHI U r€OMETPUUYECKHUE Pacno3naBaTh n3ydeHHBIC T€OMETPUUECKUE (PUTYPHI,
UX CBOMCTBA. MI3MepeHue OOBEKTHI. onpeaeJsATh UX B3aHMHOE PACIIOJI0KEHUE, BHINOJIHATH
F€OMETPUYECKUX BEJIUYMH MHOroyroJjbHuK, YEPTEXK IO YCIOBUIO 33/1a4H.
JIOMaHasl. IIpoBoauTH NPOCTEUIIINE TOCTPOEHHUS C TTOMOIIBIO LIUPKYJIS

CMexHbIE U
BEPTUKAJILHBIC YTIIBI.
Pabora

C MPOCTEUILIUMU
JepTeKaMHu.
N3Mepenne mTmHENHBIX
Y YIJIOBBIX BEJIMYMH,
BBIYHCIIEHUE OTPE3KOB
U yTJIOB

Y JIMHEUKU.

HN3mepsATh JIMHENHBIE U YIJIOBBIE BEJIMYMHBI T€OMETPUYECKHUX
U TIPaKTUYECKUX OOBEKTOB.

OmnpenensiTth «Ha rja3» pa3Mepbl peaJbHbIX 00BEKTOB,
NPOBOAUTH IPYOYIO OLIEHKY UX Pa3MEpOB.

Pemarsp 3a1a4n Ha BBIYKCIIEHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Pemiarhb 3a1aun Ha B3aMMHOE PACIIOI0KEHUE
reoMeTpUIecKux Quryp.

IIpoBoauTh KIacCUPHUKAIUIO YIIIOB, BBIYUCIATH
JIMHENHBIE U YTIIOBbIE BEIMYMHBI, POBOAUTH
HE00X0AMMBbIE J1I0Ka3aTeIbHbIE PACCYKICHUS.
3HAKOMHTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH

TpeyrojJbHUKU

22

ITonsTre 0 paBHBIX
TpeyroJIbHUKax

Pacno3HaBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
yeprexax (C yKa3aHHeM IPU3HAKOB).
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Y TICPBUYHBIC
MIpPEICTaBIICHUS

0 paBHBIX (puUrypax.
Tpu npusHaka

BoiBoauTh ciiecTBUS (PAaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIbHUKOB.
®opMyJIMPOBATH ONPEICIICHUS: OCTPOYTOJILHOIO,
TYMOYTOJILHOTO, MPSIMOYT OJIbHOT'0, PABHOOEIPEHHOTO,

paBEHCTBA PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHUCHI, BHICOTHI,
TPEYT OJIbHUKOB. MEJIMAHbI TPEYT OJIbHUKA; CEPEANHHOTO MEPIEHANKYJIISPa
[Ipu3Haku OTpE3Ka; IEPUMETPA TPEYrOJIbHUKA.

paBeHCTBA ®opMyTHPOBATH CBOMCTBA U MPU3HAKU PABHOOEIPEHHOT O
IPSIMOYTOJIbHBIX TPEYT OJIbHHUKA.

TPEYT OJIbHUKOB. CTpouth 4epTexu, pemarb 3a4a4M C TOMOIIIbIO
CBOICTBO MEMaHBI HAXO0XJIEHUS PaBHBIX TPEYTOJIbHUKOB.

MPSMOYTOJIBHOTO IIpuMeHATH NPU3HAKU PABEHCTBA MPSAMOYTOJIbHBIX
TPEYrOJIbHUKA, TPEYTrOJIbHUKOB B 33J1a4ax.

IIPOBEACHHOMN Hcnonb3oBaTh U(PPOBHIE peCYPCH AJIs1 HCCAETOBAHUS
K TUIIOTEHY3€E. CBOMCTB M3y4aeMbIX QUTyp.

PaBHOGEApEHHBIE 3HAKOMUTBHCH € UCTOPHUEH PAa3BUTHS T€OMETPUH

Y PaBHOCTOPOHHHE

TPEYT OJIbHUKHU.

[Ipu3naku 1 cCBOKMCTBA

PaBHOOEAPEHHOTO

TPEYr OJIbHUKA.

Hepasencrsa

B T€OMETPUH.

[IpssMOyTOIBHBIN

TPEYTOJIBHUK C YTIIOM

B 30°
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[lapaienbHbIE IPSMBIE, 14 [lapannenbHbie ®opMyJIMPOBATH MOHATHE ITAPATIICIBHBIX MPSMBIX,
CyMMa yTJIOB TPEYr OJIbHUKA IIpsAMBIE, UX CBOMCTBA. | HAXOAMTH IIPAKTUYECKUE IIPUMEPHI.
Hakpecr nexammue, M3yuaTs cBOMCTBA YII0B, 00pa30BaHHBIX MPHU MIEPECECUCHUH
COOTBETCTBEHHBIE ITapAJUICIIBHBIX MPSIMBIX CEKYILIEH.
Y OJHOCTOPOHHUE IIpoBoauTh J0Ka3aTENbCTBA APAIUICIBHOCTH IBYX
yTJIbl, 00pa30BaHHbIC MPSIMBIX C TOMOLIBIO YTJIOB, 00pa30BaHHBIX MPHU NIEPECEUECHUN
IIPU [IEPECCUCHUU ATUX MPSAMBIX TPETHEH NMPSIMOM.
napaJuIesIbHbIX BbruuciasiT CyMMy yIJIOB TPEYTOJIbHAKA U MHOTOYTI'OJIbHHKA.
OPSAMBIX CEKYILEH). Haxoauts ynciioBsle 1 OYKBEHHbIE 3HAUEHUS YTJIOB
IIpu3nHax B F€OMETPUUECKUX 33/1a4aX C UCIIOIb30BAHUEM TEOPEM
I1apaJuIeIbHOCTH O CYMME€ YI'JIOB TPEYI'OJIbHUKA 1 MHOTOYT OJIbHHKA.
IIPSAMBIX Yepe3 3HAKOMMTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHON
MPSIMOM 1O BTOPOU
MPSIMOM.
CymmMma yrios
TPEYT OJIbHUKA.
BHemnue yrist
TPEYroJIbHUKA
OKpYy>KHOCTb U KPYT. 14 OKpy»XHOCTB, XOpaa D®opMyJIMpPOBATH ONPeAeJICHUs. OKPYKHOCTH, XOPABL,
['eomeTpuueckue U IUaMETP UX JaMeTpa U KacaTeJIbHOM K OKPYKHOCTH.
[IOCTPOEHHUS CBOMCTBA. M3y4yaTh uX CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKH.
KacarenpHas HccaenoBarp, B TOM 4KUCIIE HCIOJAB3YH HU(PPOBLIE
K OKPYKHOCTH. pecypcehl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKpyXHOCTB, OKPYKHOCTH, BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
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BIIMCAaHHAS B YrOJI.
[Tonsitue o I'MT,
[IPUMEHECHUE

B 33J1a4ax.
buccekrpuca

U CEpEeIMHHBIN
NEPHEHIUKYJIISP
KaK TEOMETPUYECKHUE
MECTa TOYEK.
OKpYy»KHOCTB,
ONMCaHHAasl OKOJIO
TPEYrOJIbHUKA.
OKpyXHOCTB,
BIIMCaHHAs

B TPEYI OJIbHUK.
IIpocrenmme
3a1a4u

Ha MMOCTPOCHHE

KacaTeIbHbIX.
HUcnoab3zoBarb MeToa ' MT 11 nokazarenbCcTBa TEOPEM

0 MepPEeCeUueHUH OMCCEKTPHUC YTIIOB TPEYTrOJIbHUKA U
CEPEANHHBIX MEPIIEHAUKYIIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomouipto 'MT.

OBiaeBaTh NOHSATHUSIMHU BIIMCAHHON U OMMCAHHOU
OKPYXKHOCTEU TPEYTOJIbHUKA, HAXOAUTh LIEHTPBI 3TUX
OKPYHOCTEH.

Pemats OCHOBHBIE 32/1a4M HA MMOCTPOCHME: yIiia, PABHOTO
JTAHHOMY; CEPEAMHHOTO MEPIICHANKYIAPA TAHHOTO OTPE3Ka;
IIPSAMOM, MTPOXOASAIIEN YEPE3 JaHHYIO TOUKY

Y TIEPICHIUKYISPHON JaHHOMN MPSMOIi; OMCCEKTPUCHI
JTAaHHOTO YTJIA; TPEYTOJbHUKOB O PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMUTBHCH C HCTOPHEH PAa3BUTHS TEOMETPUH

[ToBTOpEeHue, 0000mEeHne 4 [ToBTOpEHUME Pemiare 3a1a4m Ha NOBTOPEHUE, WILTIOCTPUPYIOLINE CBSI3U
3HAaHUU 1 0000111eHIE MEX1Y Pa3IMYHbIMU YaCTSIMH Kypca
OCHOBHBIX ITIOHATHI
U METOJIOB Kypca
7 xnacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOITPAMME
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8 KNIACC
HanmenoBanue pasnena | Konuuectso OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOITUXCS
(Tembl) Kypca 4acoB coJiepKaHue

UeThIpeXyroabHUKH 12 [Tapannenorpamm, ero | M300paskaTh 1 HAXOAUTh HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBHIPEXYTrOJbHUKHU PA3HBIX BUIOB U UX JIEMEHTHI.
YacTHble cnydyaun @®opMyJIMPOBATh ONPeEAeJIeHUs: TTapaIeIorpaMma,
MapasseaorpaMMoB PSIMOYTOJIbHUKA, poMOa, KBapaTa, Tparennn, paBHOOOKOH
(IpSAMOYTOJIbHUK, Tpaneuuu, NpsMOyTroJIbHOW TParelnH.
pomMO, KBaapar), UX Jloka3pIBaTh U MCNOJIb30BATH NPU PEeLICHUH 32124
MIPU3HAKY U CBOWMCTBA. | MPU3HAKHU M CBOMCTBA: MapauiejorpaMmma,
Tpanenus. IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpareunu, paBHOOOKOH
PaBHoOOKas Tparenuu, NpsaMoyroabHON TPaAIEIUN.
Y IPSAMOYTOJIbHAS IIpuMeHATH MeTO YIBOCHUS MEIUAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoab3oBaThb 1IudpoBLIE PECYPCHI ISl UCCIIEI0BaHUS
Meron ynBoeHus CBOMCTB U3y4aeMbIX puryp.
MEIUAHBI. 3HAKOMUTBHCH C UCTOPHEN Pa3BUTHS T€OMETPUU
LentpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema Daneca ITpoBoAMTH MOCTPOECHMS C IOMOIIBIO IUPKYJIIA U JUHEHKHU

O TIPOTIOPITUOHAIILHBIX
OTpe3Kax, MOT00HBIC
TPEYrOJIbHUKHU

Y TeopeMa

O MPOMOPUHOHAIBHBIX
OTpE3Kax.

Cpennsis muHUs
TPEYroJbHUKA.
Tpanenus, ee cpeausis

C UCIOIb30BaHKe TeopeMbl Dajeca U TEOPEMBI

0 MPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPIIMOHATIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEIBCTBO TOTO, YTO MEIHAHBI
TPEYrOJIbHUKA NIEPECEKAOTCSA B OJJHOM TOUKE, U HAXOAUTh
CBA3b C LIEHTPOM MAacCC, HAXOAUTh OTHOIIEHUE, B KOTOPOM
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JIMHUSL. MEJIMaHbI JEIATCA TOUYKOM UX NIEPECEUCHUS.
[IpontopuyoHanbHbIE Haxoaurte nonobHbIe TPEyroJIbHUKN Ha TOTOBBIX YEpTEkKaX
OTpE3KHU. C YKa3aHMEM COOTBETCTBYIOIIMX MPU3HAKOB MOA00US.
Lentp macc PemaTh 3a1a4u Ha OA00HBIE TPEYTOJIBHUKH C TIOMOIIBIO
B TPEYT OJIbHUKE. CaMOCTOSITEJILHOTO ITOCTPOECHUS YEPTEKEN U HAXOKICHUS
[Tono6HbIE NOJIOOHBIX TPEYT OJIbHUKOB.

TPEYT OJIbHUKHU. IIpoBoauTh 10KA3aTENBCTBA C UCIIOJIB30BAHUEM

Tpu npusHaka PU3HAKOB MOI00US.

nooous Jloka3bIBaTh TPU MPU3HAKA 0100 TPEYTOJbHUKOB.
TPEYT OJIbHUKOB. IIpuMeHATH OJTydeHHbIE 3HAHUS TP PELLIEHUU
[Ipumenenue T€OMETPUYECKUX U NTPAKTUYECKUX 3a/1a4.

nosoous 3HAKOMMTBCH C UCTOPHEH Pa3BUTHS T€OMETPUH

IIPU PELICHUN
IIPAKTUYECKUX 3a]1a4

[ momans. Haxoxxnenne

14

CBolicTBa iomaaeun

IUTOIIAAEN CIIOKHBIX
duryp.

OgiageBaTh NEPBUYHBIMHU MPEACTABJIEHUSIMH 00 001IIeH

TUTOIIAIEH TPEYTrOJIbHUKOB TeOMETPUIECKUX TeopuH momaan (Mepol), GopMyIHpPOBaTH CBOWCTBA

Y1 MHOTOYTOJIHBIX (QUTYD. buryp. TUTOIIA T, BBISICHSATH WX HATJIAHBIA CMBICIT.

[Tnomanu nogoOHBIX GUTyYp DopMmyiibl BeiBoauTh (opMyIIBI IJIOLIAAN MTApAJIIEIOrpaMma,
JUIA TII0UIaIN TPEYroJbHUKA, TPaneunu u3 GOpMyIbl MO TN
TPEyroJibHUKA, OpsSMOYTOJIbHUKA (KBapara).
napaJijienorpamma, BbIBOIMTH (QOPMYJIBI IIOLIAIN BBITYKJIOTO
Tparenuu. YEeTHIPEXYroJbHUKA Yepe3 JUaroHad U Yroj MeXy HUMHU.
Brruncnenue Haxoauts mnomanu guryp, n300pa’keHHbIX Ha KJI€TYaTON

Oymare, HCIOJb30BaTh pa3oueHue GUrypsl HA YaCTH
U J0CTpaviBaHUE.
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[Tnomanu gpuryp
Ha KJIeT4aTon Oymare.
[Inomaan momo0OHBIX

Pa30uparh npuMepsbI UCIIOIB30BaHUS BCIOMOTaTEIbHOU
IUIOIIAAH JUIsl PELICHUS] TEOMETPUUYECKUX 3a1ad.
HaxoauTthb miomaan noio0HIX Guryp.

buryp. BbIumncasiTh MIONIAAH Pa3IMYHbIX MHOTOYTOJIBHBIX (DUTYD.
3anaun Pemathb 32241 Ha TUIOMIAb C IPAKTUYECKUM

C IPAKTUYECKUM COZIEpKaHUEM

COJIEP/KAHHUEM.

Pemenue 3agau
C IOMOIIBIO METO/Ia

GyHKUHA OCTPOro
yria npsMOYTrOJIbHOT O

BCIIOMOTaTEIbHOM
IO U
Teopema ITudaropa 10 Teopema Iudaropa, Hoxka3biBaTh Teopemy [ludaropa, ucnonb3oBars ee
W Hayajaa TPUTOHOMETPUU €€ IPUMEHEHHUE. B MIPAKTUYECKUX BBIYUCIICHUSX.
Onpenenenune @D opMyJIUPOBATH ONPEICIICHHUS] TPUTOHOMETPUYECKUX
TPUTOHOMETPUUYECKUX | (PYHKIIMI OCTPOTO yriia, MPOBEPATH UX KOPPEKTHOCTD.

BbIBO}II/ITI) TPUTOHOMCTPHUUCCKUC COOTHOIICHUSA
B IPpsAMOYT'OJIbHOM TPCYI'OJIbHUKCE.

TPEYroJbHUKA, HccnenoBaTh COOTHOIIEHUS MEXIAY CTOPOHAMU
TPUTOHOMETPUUECKUE | B MPSAMOYIOJIbHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°;
COOTHOIIEHUS 30° u 60°.

B MIPSIMOYT'OJILHOM Hcnonb3oBaTh GOpMYITBI IPUBEACHHUS U OCHOBHOE
TPEeYroJbHUKE. TPUTOHOMETPUYECKOE TOKIECTBO JJIsl HAXOXKICHUS
OcHoBHOE COOTHOIIIEHUM MEX]Ty TPUTOHOMETPUUECKUMU (DYHKIIUSIMU
TPUTOHOMETPUUYECKOE | Pa3JIMYHBIX OCTPBIX YIJIOB.

TOXIECTBO IIpyMeHATH MOTyYEeHHBIC 3HAHUSI 1 YMEHUS TIPU PEIICHUU

IIPAKTUYECKUX 3a]a4.
3HAKOMMTBCH C UCTOPHEN Pa3BUTHS T€OMETPUN
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[Ipumenenue sTux
CBOMCTB

MIpY peIICHUN
r€OMETPUYECKUX
3ajaad4.

Bzaumnoe
pacIoJIOKEHUE
JIBYX OKPYXKHOCTEH,
oO1rue
KacaTeJIbHbIC.
Kacanue
OKPYXHOCTEU

YTIIBI B OKPYKHOCTH. 13 Bnucannsie DopMyJIHPOBATH OCHOBHBIE ONPEICIICHNUS, CBA3aHHBIC
BriucaHHbIe U ONIMCaHHbIE U LIEHTpaJIbHbIE C yIJlaMu B Kpyre (BIIMCAaHHBIA YroJl, HEHTPaIbHBIN yrodl).
YETBIPEX YT OJIbHUKH. YTJIBI, YIOJI HaxoauTthb BIIMCaHHBIE YIIbl, ONAPAOIIMECS HA OAHY IYTY,
KacarenbHble MEXK Y BBIYHMCJIATH YIUIBI C IIOMOILBIO TEOPEMBI O BIIMCAHHBIX
K OKpykHOCTH. Kacanue KacaTeJbHOU yrilax, TEOPEMBI O BIIMCAHHOM YETBIPEX YT OJIbHHUKE,
OKPYKHOCTEN U XOpAOM. TEOPEMBI O LIEHTPAILHOM YTJIE.
Vsl Mexay HccaenoBarp, B TOM YHCIIE C TOMOIIBIO IUPPOBBIX
XOpAaMu pPECYPCOB, BIIMCAHHBIE M OIIMCAHHBIC YETHIPEXYTOJIbHUKH,
U CEKYILUMHM. BBIBOJAMTH X CBOWCTBA U MPU3HAKHU.
Bnucannsie Hcnonb30BaTh 3TH CBOMCTBA U IPU3HAKU IIPU PELLICHUHU
Y OIIMCAaHHBIE 3a1a4
YEThIPEX YT OJIbHUKH,
WX TIPU3HAKU
Y CBOMCTBA.
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[loBTOpeHue, 006001IeHE 4 [ToBTOpEHUE PemiaTh 3a1a4M Ha MOBTOPEHUE, WILTIOCTPUPYIOIIUE CBI3H
3HAHUU OCHOBHBIX MOHATUM U | MEX]Y pa3IMYHBIMHU YacTSIMU Kypca
METO0B KYpCOB
7 1 8 KJ1acCoB,
000011eH1e 3HaHUI
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC
HanmenoBanue paznena | KonuuectBo OcHoOBHOE OcHOBHBIE BUJIBI JISATEIILHOCTH 00 yJaroInuXcs
(Tembl) Kypca 4acoB coJiepKaHue
Tpuronomerpus. Teopembl 16 Omnpenenenne DopMyJIMPOBATH ONPEAEJeHU TPUTOHOMETPUUECKHUX
KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U MPSIMBIX yIJIOB.
Pernienre TpeyrojbHUKOB ¢yukwii yriaos or 0° | BBIBOIMTE TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmysl (c paauycoM ONMKHCAHHOUN OKPYKHOCTH).
IIPHUBEICHHS. BoeiBoauts ¢opmyJibl 1J151 BHIYUCICHUSA TU10IAEH
TeopeMa KOCHUHYCOB, C HCITIOJB30BAHHUEM TCOPEM TPUTOHOMETPHH ((bopMyJIa
TeopeMa CHHYCOB. IJIOIIAN TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YO MEXKTY
Pemenue HUMH, popMYyJia MIIOLIAN YEThIPEXYTOJIbHUKA Yepe3 ero
TPEYTrOJIbHUKOB. JUAroHajind U Yyrojl MCxKIY HI/IMI/I)
[TpakTHyeckoe Pemiath TpeyroapHUKH.
NpUMEHEHHe PemiaTh npakTH4eCcKue 3a1a4M, CBOISAIINECS
JI0Ka3aHHbIX TEOpPEM K HAXOXKJICHUIO PA3JIMYHBIX JJIEMEHTOB TPEYT OJIbHUKA
[IpeobpazoBanue momo0usl. 10 [TonsiTue OcBauBaTth NOHSITHE TTPeOOpPa30BaHUS TTOOOUS.
Metpuueckue 0 NMpeoOpa30BaHUM HcceaenoBaTh OTHOIICHHUE JIMHEHMHBIX AJIEMEHTOB (DUTYDP
COOTHOIIICHHUS noao0us. pu Mpeodpa3oBaHuu MO00US.
B OKPYKHOCTH CoOOTBETCTBEHHBIC Haxoautb npuMepsl 1o00us B OKpYyKaronen
AJIEMEHTHI TOJIOOHBIX | JICHCTBUTEIBLHOCTH.
buryp. BbIBOIUTH METPUYECKUE COOTHOLIEHUS MEXY OTPE3KaMU
Teopema XOp/I, CEKYIIUX U KaCaTEJIbHBIX C HCIOJIb30BAHUEM
O IPOU3BEICHUM BIIMCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJIbHUKOB.
OTPE3KOB XOP/I, PemaTh reoMeTpuuecKre 3a1a4M U 3aJ1a41 U3 peaibHOU
TeopemMa YKU3HU C UCTIOJIb30BAaHUEM MTOJ00HBIX TPEYT0JIbHUKOB
85
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O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
Teopema O KBaapare
KacaTeIbHOM.
IIpumenenue

B PEIICHUU
r€OMETPUUYECKUX
3a7a4

BekTopsl

12

Omnpenenenue
BEKTOPOB, CI0KEHUE
Y BBIYUTAHHE
BEKTOPOB,
YMHOXXEHHUE BEKTOPA
Ha YHCIIO.
DuU3NUECKU

Y T€OMETPUYECKUU
CMBICJT BEKTOPOB.
Pasznoxenue Bekropa
10 IBYyM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsl
BEKTOpA.

CkansipHoe
IIPOU3BEACHUE
BEKTOPOB, €ro

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,

HCCJIeI0BATH TEOMETPUYECKUN (MIEpeMEIICHUE)

U (u3HUecKuil (Cuiia) CMBICIBI BEKTOPOB.

3HaTh onpeaeJeHlst CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOpa Ha YHUCIIO, HCCJIeI0BATH

T€OMETPUYECKUN U (PU3NUECKUN CMBICIIBI ATHX OTEpPAIIU.

Pemath reoMeTprUYECKIE 3a/1a9H C UCITOJIB30BaHUEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP 110 JIBYM HEKOJLTMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKAISIPHOE TIPOU3BEICHIE BEKTOPOB,
BBIBOIMTH €r0 OCHOBHBIC CBOIMCTBA.

Boruucasitb CyMMy, pa3HOCTb U CKaJSIPHOE MTPOU3BECHUE

BCKTOPOB B KOOpAWHATAX.

HpI/IMeHHTb CKAJLIPHOC ITPOU3BCACHUC IJI1 HAXOXKIACHUA

JJINH U YI'JIOB
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MIPUMEHECHUE
JUISL HAXOXKICHUS
JUIMH U YIJIOB.
Pemenue 3anau
C IOMOILIBIO BEKTOPOB.
IIpumeHneHne BEKTOPOB
JUISL PELLICHUS 3a/1a4
(0737095
JlekapTOBBI KOOPAVHATHI 9 JekapToBbI OcBauBaTh NOHSITHE TIPIMOYTOJIBHON CUCTEMBI
Ha IUIOCKOCTH KOOPAWHATHI TOYEK KOOPAMHAT, IEKAPTOBBIX KOOPAUHAT TOUKH.

Ha IUIOCKOCTH. BbIBOAUTHL ypaBHEHUE IPSIMON U OKPYKHOCTH.
YpaBHEHHE NPSIMOM. BbiaessiTh NOMHBIA KBAAPAT AJIsI HAXOXKACHUS LIEHTpA
YpaBHeHHe U pagryca OKpY>KHOCTH 110 €€ YPAaBHEHUIO.
OKPY>KHOCTH. PemiaTp 3a1a4M Ha HAXOXKJIEHUE TOYEK
Koopaunartsel Touek IIEPECECUCHUS NPSIMBIX U OKPY>KHOCTEW C TOMOLIBI0 METO1A
IepeceUCHUs KOOpAUHAT.
OKPYXHOCTH Hcnonb3oBaTh CBOWCTBA YIIIOBOr0 Ko3uiinenTa npsamMoun
U TIPSIMOM. IIPU PELICHUH 3a]a4, AJIs1 ONPEAECICHUS PACTIOIOKEHUS
Meron koopauHaT MIPSAMOM.
MIPU PELICHUN IIprMeHsITL KOOPANMHATHI IPU PELLICHUH
F€OMETPUYECKHUX F€OMETPUYECKUX U MPAKTHYECKUX 3a]1a4d,
3a/1a4, IPaKTUYECKUX | JJISI TOCTPOCHUS MAaTEMaTUYECKUX MOJIETIEH
3a1a4 peabHBIX 3a7a4 («METOJ KOOPANHAT).

IMonb30BaThCs 111 TOCTPOCHUS U UCCIIEIOBAHUI

I (DPOBBIMU PECYpPCAMH.

3HAKOMUTBHCH C UCTOPHEN Pa3BUTHS T€OMETPUU
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[IpaBuIIbHBIE
MHOT'OYTOJIbHUKH.
JlmHa OKpy>)XHOCTH

Y IUIOLIAJb Kpyra.
Brraucnenue miomaaen

[IpaBuibHBIE
MHOTOYT OJIbHUKH.
Yucno w. JInuna
OKPY>KHOCTH, IyTH
OKPY>KHOCTH.
Panuannas mepa
yria.

[Inomanp kpyra,
CEKTOpa, CErMEHTAa

D opMyJIMPOBATH OINPEICIICHUE MTPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
I[Monb30BaTHC NOHATHEM JIJIMHBI OKPY>KHOCTH, BBEIEHHBIM
C IIOMOIIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPEAeJIATh
YHUCJIO T, JJIMHY AYTU U PAAUAHHYIO MEpY yTJia.
IMIpoBoauThs mepexoa OT paAuaHHONW MEPHI yria

K IPaJyCHOM U HA00OpOT.

OnpeaejasaTs mIoMAaAL Kpyra.

BoiBoauth opmMyiibl (B IpaJlyCHON U paguaHHON Mepe)
JUTSL JJIAH YT, TUIOIIAIE CEKTOPOB U CETMEHTOB.
Boruncasith miomanu GuUryp, BKIIOYAIOIINX 3J1E€MEHTHI
OKPYXHOCTH (KpyTra).

HaxoauTh momaau B 3aa4ax peaabHOU KU3HU

JIBMKEHUS TNIOCKOCTH

ITonsaTHE O NBM>KEHUH
TJIOCKOCTH.
[TapannenpHbIN
MEPEHOC, MOBOPOT
[Ipumenenune

IIPY PELICHUH 33/1a4

Pa30uparthb npuMepsl, WIUTFOCTPUPYIOIINE TTOHATUS
JIBUKEHUS.

DopMyJIMPOBATH OINPEICIICHUS MapalIeIbHOTO MEPEHOcCa,
II0BOPOTa U OCEBOW CUMMETPUH.

BbIBOAUTH UX CBOMCTBA, HAXOAMTH HEIIOBUKHBIC
TOYKH.

Haxoaurhb HEHTPBI U OCH CUMMETPUN MPOCTENIIINX
buryp.

IIpuMeHATH MapaJuIeIbHBIN IEPEHOC U CUMMETPHUIO
IIpU pEIICHUHN TeOMETPUUECKHX 3a/1a4 (pa3ouparh
IPUMEPBI).

Hcnonb30BaTh U1 TOCTPOCHUS U UCCIICAOBAHUM
U (pPOBBIE PECYPCHI
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[loBTOpEeHue, 00001ICHUE,
CHCTEMAaTH3allMsl 3HaHUH

[loBTOpEHME
OCHOBHBIX ITOHATUHI

Y METOJIOB KYPCOB
7-9 Kknaccos,
0bo01ieHne

Y CUCTEMAaTHU3aIUs
3HaHuu. [Ipocrenmme
r€OMETPUYECKHUE
buUrypsl u ux
cBoicTBa. M3mepenune

OnepupoBath NOHATUSAAMM: QUTYpaA, TOUKA, IpAMasi, yroJ,
MHOTOYTOJIbHUK, paBHOOEPEHHBIN U PAaBHOCTOPOHHUM
TPEYrOJIbHUKH, IPSIMOYTOJIbHBIA TPEYTOJIbHUK, MENAHA,
OucceKkTpuca U BbICOTA TPEYroJIbHUKA, Tapajliesiorpamm,
pOMO, MPSMOYTOJIBHUK, KBaApaT, TPANelus; OKPY>KHOCTb,
KacaresbHas; paBEHCTBO U Noj100ue Quryp,

TPEYT OJIbHUKOB; MMApaJIENbHOCTb U NMEPIEHIUKYIISIPHOCTD
OPAMBIX, YTOJI MEXY NPSMBIMH, CHMMETPHS OTHOCUTEIBHO
TOYKH U MPSIMOU; AJIMHA, PACCTOSIHUE, BEIMUMHA yTJa,
IUIOINA/b, IIEPUMETD.

FEOMETPUUECKUX Hcnonb3oBaTh (hOpMYJIbI: IEPUMETPA U TUIOMIAAN
BEJINYUH. MHOT'OYT'OJIbHUKOB, JITAHBI OKPY>KHOCTH U ILJIOIIA/IA KPYTa,
TpeyronbHUKH. o0BbeMa MPsMOYTroJIbHOTO NapaIeenunea.
[MapannenbHbie OnepupoBaTh NOHATUSIMH: TIPSIMOYTOJIbHAS CUCTEMA

Y TIEPIIEHAUKYJISPHBIC
MPSIMBIE.
OKpy>KHOCTb U KPYT.
I'eomeTpuueckue
IIOCTPOEHHUS. YTJIbI
B OKPY>KHOCTH.
Brnincanuele

Y OIHCAHHbIC
OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas

Y OKPYXKHOCTb.

KOOPJIMHAT, BEKTOP; UCMOJIb30BATh 3T ITOHITHS

JUT IPEACTABICHUS JAHHBIX M PEIICHUA 3a/1a4, B TOM YHUCJIE
U3 IPYruX Y9€OHBIX MMPEIMETOB.

PemaTh 3a1a4m Ha MOBTOPEHUE OCHOBHBIX MOHSATHIHA,
WJUTIOCTPAIMIO CBSI3€M MEXKY Pa3IMUHBIMU YacTSIMH Kypca.
BpiOupars MeTox sl peuieHus 3a1a4Hu.

Pemiath 3aga4m 13 noBceJHEBHON KU3HUA
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YeTsIpexyronbHUKH.
Brmcannbie

Y OIIMCAHHBIE
YETHIPEX YT OJIbHUKHU.
Teopema ITudaropa
Y Hauaja
TPUTOHOMETPUH.
Permenne o0mmx
TPEYT OJIbHUKOB.
[IpaBuibHBIE
MHOTOYTOJIbHUKHU.
[IpeoOpazoBanus
MIJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpusi.
[TInomane.
Brruucnenue
momaaei. [ nomanu
o00HBIX GUTYP.
JlexapToBbl
KOOPJIMHATBI

Ha MJIOCKOCTH.
Bexkropsl

Ha MJIOCKOCTHU

OBIIEE KOJIMYECTBO 68
YACOB I10O ITTPOT'PAMME
90
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM LM(POBOM MHUpPE BEPOSATHOCTb M CTATUCTHKA MPHOOPETAIOT BCE
OOJBIIYIO 3HAUUMOCTbh, KaK C TOYKU 3pEHHSI MPAKTUYECKUX MTPHIIOKEHUH, TaK U UX POJIU
B 00pa3oBaHMM, HEOOXOAMMOM KaKIOMY 4YeloBeKy. Bospactaer wucno mpodeccuid,
IpU OBJAJCHUM KOTOpPbIMU TpeOyeTcss Xopomias Oa3oBas NOJATOTOBKa B 00JacTd
BEPOSITHOCTU U CTaTHCTHKH, TaKasi MOATOTOBKA Ba)KHA JIJISl MPOJIOJKEHUS 00pa30BaHUs
U I yCTEeIHON TPpo(eccuOHaIbHON Kapbephl.

Kaxxapiii yenoBek MOCTOSHHO MPUHUMAET PEIICHHUS] HA OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A U1 OOOCHOBAHHOTO TPHUHSTHS pEIICHUs B YCJIOBUAX HEJIOCTaTKa
Wi u30bITKa WHGOPMAIMK HEOOXOAMMO B TOM YHCIE XOpOmo CHOPMHPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIUICHHUE.

HNMeHnHO 1I03TOMY OCTpO BCTajla HEOOXOAUMOCTh CPOPMUPOBATH Yy 00YUAIOLTUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0s B KauecTBE HEOTHEMIIEMOM
COCTaBJISIIOIIEH YMEHHME BOCHPUHHUMATh W KPUTHYECKH aHAJIU3UPOBATh MH(GOpPMALHIO,
MPEJICTABIICHHYIO B Pa3JIMYHBIX (popMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
peaIbHBIX MPOILIECCOB M 3aBUCUMOCTEW, MPOU3BOJIUTH MPOCTEUIINE BEPOSATHOCTHBIE
pacuerTsl.

3HaKOMCTBO B Y4E€OHOM Kypce C OCHOBHBIMHU MpUHUUIIAMH cOOpa, aHaiu3a
U TpPEACTaBICHUS HaHHBIX W3 pa3jMuHbIX cdep KU3HM OOILecTBa U TOCyAapcTBa
npuoOmaer oOydJaromuxcss K  OOIIECTBEHHBIM HHTepecaMm. V3ydeHue OCHOB
KOMOMHATOpPUKH pa3BUBAaE€T HABBIKM OpraHu3alluu mepedopa W TMoOJcYeTa dYucia
BapUaHTOB, B TOM UHKCJIE B MPHUKJIAIHBIX 3a/adaX. 3HAKOMCTBO C OCHOBAMU TE€OPUHU
rpadoB co3naer maremaruueckuil (yHaameHT it (GOPMUPOBAHUS KOMIIETEHIIMMI
B oOnactu uHOpMaTUKU M UUPPOBBIX TexHOJOrud. IlpM M3ydeHHH CTATUCTUKH
U BEPOATHOCTU OOOTrallaloTCs MPECTaBICHUSI 00YJaIOIIMXCS O COBPEMEHHOM KapTHHE
MHpa U METOJaX €ro ucciaeaoBaHus, GOpMHUpPYyETCs MOHMMAHKUE POJIM CTATHUCTHKU Kak
UCTOYHMKA COLMAIbHO 3HAYUMOW HWH(OpMalMu U  3aKJIAABIBAIOTCS  OCHOBBI
BEPOSATHOCTHOT O MBIIIUICHUS.

B cooTBeTcTBUUM C MaHHBIMH LIETSIMU B CTPYKTYype IpOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTB U CTaTUCTUKA» OCHOBHOIO OOLIEro 00pa30BaHUs BBIIEICHBI CIEAYIOIINE
cofiepKarelibHO-MeTouueckue JuHuu: «llpeacraBienue NaHHBIX U ONUcCaTeNIbHas
CTaTUCTUKa», «BeposTHOCTh», «JIeMEHTbl KOMOMHATOpPUKWY», «BBenaeHue B Teopuro
rpadoBy.

Conepxxanne nuHuu «llpeacraBieHue NaHHBIX W ONMCATENbHAs CTATUCTHKA
CIIY’)KUT OCHOBOW i (OpMHUPOBaHUS HABHIKOB palbOThI ¢ MHGOpMAIMen: OT YTCHUS
¥ HHTEpHpeTanuu WHGOpMAIMU, TMPEICTABICHHON B TabnmuIax, Ha JguarpaMmmax
u rpadukax, 10 cOopa, MNPEACTaBICHUS W aHaIU3a JAHHBIX C MCIOJIb30BAHUEM
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CTaTUCTHUYECKUX XapaKTepUCTUK CpEeIHMX M paccerBaHusi. Pabortas ¢ JaHHBIMH,
oOydarIuecss ydarcs CYUTHIBAaTh U HWHTEPIPETUPOBATH JIAHHBIC, BbBIJBUTATh,
apryMeHTHpPOBATh U KPUTUKOBATH IPOCTENIIINE TUIIOTE3bI, Pa3MBIILIATE HaJl (PaKTOpPAMH,
BBI3bIBAIOIIMMH HM3MEHUYMBOCTh, W OLEHUBAaTh HX BIIMAHHE Ha pPaccCMaTpUBAEMble
BEJIMYMHBI U MTPOLIECCHI.

NHTynTHBHOE TIPEACTABICHHE O CIY4YalHOW W3MEHYMBOCTH, WCCIEIOBAHNE
3aKOHOMEPHOCTEN M TEHJECHUWW CTAaHOBUTCS MOTHUBUPYIOLIEHM OCHOBOW JJISI M3YYEHUS
TEOPUU BEPOSITHOCTEN. BosbII0€ 3HaUeHHE HUMEIOT IPAKTUYECKUE 33JaHUs, B YACTHOCTH
OIIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMH MOJEISIMHU.

[TonsiTe BEPOSITHOCTU BBOJAUTCS KaK Mepa IMpPaBIONOA00Ms CIy4ailHOro COOBITHS.
[Ipu n3ydyeHnn yueOHOro Kypca o0y4aromuecs 3HaKOMSTCS ¢ MPOCTEUIIUMHU METOAaMHU
BBIYMCJIEHUSI BEPOSATHOCTEM B CIyYalHBIX SKCHEPUMEHTAX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU HMCXOAAMHU, BEPOSITHOCTHBIMU 33aKOHAMH, MO3BOJSIOINIMMU CTaBUTH
U pelath 0oJiee CIoXKHbIe 3a7aun. B yueOHbIN Kypc BXOAST HauyaJIbHbIE TIPE/ICTABICHUS
O CIy4alHbIX BEIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCS
C MHOXXECTBAMU M OCHOBHBIMHM ONEPALMIMHU HAJl MHOXECTBAMHU, PaCCMaTPHUBAIOTCS
OpUMEpPbl TPUMEHEHUsS [Js pPEIIeHUs 3aJad, a TakKe MCHONb30BaHUA B JPYrHX
MaTeMaTUYECKUX Kypcax U y4eOHBIX IpeMeTax.

B 7-9 knaccax uzydaercst yueOHbIN Kypc «BepoaTHOCTh U CTaTUCTHKA», B KOTOPbBIT
BXxomaT pasmensl: «lIpencraBieHue HaHHBIX M ONKCATENbHAS  CTAaTHCTHKAY,
«BeposATHOCTBY, «DneMeHThl KOMOMHATOPUKNY», «BBeneHue B Teoputo rpagoB.

OOmiee 4YuCIO YacoB, PEKOMEHJOBAHHBIX JJIsi HW3Y4YeHUs Yy4yeOHOro Kypca
«BeposiTHOCTh M cTaTucTuka», — 102 yaca: B 7 knacce — 34 yaca (1 yac B Henenio),
B 8 kitacce — 34 gaca (1 gac B Heneno), B 9 knacce — 34 vaca (1 yac B HeeIO).

COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienue AaHHBIX B BUJE TaONMuUl, auarpamMm, TpaduKoB. 3arnoJHEHUE
Ta0JIMIl, YTCHUE U MOCTPOSHUE auarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYT'OBBIX).
Yrenue rpaukoB peajbHBIX MpoleccoB. V3Bieuenune uHPOpMAIMM U3 AHUArPaMM
¥ TaOJIHII, UCTIOF30BAaHUE M UHTEPIIPETALNS TAHHBIX.

OnucarenbHasi CTAaTUCTUKA: CpelHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HanOoJbIIEE U HAMMEHbBIIIEE 3HaYE€HU HaOOpa YMCIIOBbIX AaHHBIX. [Ipumepsl citydaitHon
U3MEHYUBOCTH.

CrydaliHbIN SKCIIEPUMEHT (OMBIT) U CydyaifHOe cOObITHE. BeposaTHOCTh U YacToTa.
Posb MalioBEpOATHBIX U MPAKTHYECKH JTOCTOBEPHBIX COOBITHI B IPUPOJIEC U B OOIIIECTBE.
MosneTta 1 urpajibHast KOCTb B TEOPHH BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepimuHbl. Yucao pedep U cymMMapHas CTENEHb
BepiuH. [Ipeacrasnenue o cBszHoctu rpada. Llenu u nukiel. [yt B rpadax. O6xox
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rpada (sinepoB nyth). [IpencraBienue 06 opueHTUpOBaHHOM Tpade. Pemienne 3amau
C IOMOIIIBIO TpadoB.

8 KJIACC

[IpencraBnenue NaHHBIX B BUJIE€ TaOUI, JUarpamMm, rpauKoB.

MHOKECTBO, 3JIEMEHT MHOXKECTBA, MMOAMHOXKECTBO. Oniepalni HaJi MHOXXECTBAMU:
oObeMHEHHE, TepeceueHue, aonoiaHeHrue. CBOWMCTBA omepanuil HajJ MHOKECTBAMM:
IIEPEMECTUTEIIBHOE, COUETATEIBHOE, PACIIPEICINTENBHOE, BKIOUEHUs. Vicnonb30Banue
rpadUuecKoro TMpeACTaBICHUS MHOXECTB [IJIi OMHCAHUS PEATbHBIX IPOIECCOB
U SIBJICHU, IPU PELLICHUH 3a]1a4.

N3mepenne paccemBaHus JaHHBIX. Jlucriepcusi W CTaHIAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. JlnarpamMmma pacceruBaHusl.

DneMeHTapHble COOBITUS ciydailHoro onbita. Ciydaiinbie coObiTHs. BepositHoCcTH
cOObITHI. OMNBITHI ¢ PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHAMU. CiydailHbIN
BbIOOP. CBsI3b MEX]y MaJIOBEPOSTHBIMU U MPAKTUUYECKU JTOCTOBEPHBIMU COOBITHUSMHU
B IIPUPOJIE, OOILIECTBE U HAYKE.

JlepeBo. CBoiicTBa NEPEBHEB: €AWHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BHUCSIYEH
BEPIIMHBI, CBA3b MEXKAY YMCIOM BEPIIMH U 4duciIoM pebep. IlpaBuino ymHOXKEHUSI.
Perienue 3a7a4 ¢ moMoIibio rpados.

[IporuBomnonoxueie coobiThs. uarpamma Ditiepa. OObeAMHEHUE U TTIEpECEUCHHE
coOwpiTii. HecoBMecTHbie coObITHS. DoOpMysa CIIOKEHHS BEPOATHOCTEH. Y CIIOBHAs
BeposiTHOCTh. [IpaBuno ymuoxkenus. HesaBucumbie coObiTus. IlpencraBieHue
AKCIEpPUMEHTAa B BHUJE JepeBa. PellleHWe 3a7ady Ha HAXOXKICHUE BEpPOSITHOCTEHN
C IOMOUIBIO JIEPEBA CIIYYAHOTO SKCIIEPUMEHTA, THarpamMm Jujepa.

9 KITIACC

[IpencraBienue NaHHBIX B BUJIE TaONMI], AUarpamm, rpa@ukoB, UHTEPIPETALIUS
JTaHHBIX. YTeHre U mocTpoeHue Tabaull, Auarpamm, rpauKoB Mo peanibHbIM JTaHHBIM.

[lepecranoBku u dakrtopuan. CodeTaHuss W YUCIO COYETaHUU. TpeyroilbHUK
[Tackans. Pemenue 3aga4 ¢ UCIONb30BaHUEM KOMOWHATOPUKH.

['eomerpuyeckass BeposTHOCTh. Crhy4ailHbIE  BbIOOpP TOYKH U3  (PUTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 AYT'H OKPYKHOCTH.

Ucnbitanne. Yenex m Heyaaua. Cepusi UCHbITaHUM 10 nepBoro ycmnexa. Cepust
ucneiTanuii bepuym. BepositTHocT coObITHI B cepuU UCTIBITaHUN bepHysu.

CnydailHas BenMYMHA MW paclpeleieHue BeposTHOCTEH. MareMarndeckoe
OXXUAaHUE U nucnepcud. [IpuMepbl MaTeMaTUUECKOrO OXKUIAHUS KAK TEOPETHYECKOTO
CPEIHEr0 3HAYEHUS BEIMYMHBL. MaTeMaTH4eCKOe OKHUAAHWUE W JUCIEPCUs CIydalHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEpUM UCTIBITAHUN bepHymm».

[TonsiTue o 3akoHe 6oabIINX yKcell. M3MepeHne BEepoATHOCTEN C MOMOIIBIO YacTOT.
Ponb 1 3HaUeHME 3aKOHA OOJBIITNX YKCEN B PUPOJIE U OOIIIECTBE.
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HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHBIC pe3yJabTAaTHl OCBOCHHS IMPOTpaMMBI Y4eOHOTO Kypca K KOHITY
oOyueHus B 7 Kiacce.

Yurate uH(OpMaLKIO, TMpEeACTaBIEHHYIO B TalnMuax, Ha JguarpaMmmax,
MPEJICTABIIATH JaHHBIC B BUJIE TAOJHII, CTPOUTH TUArPaMMBI (CTOJIOUKOBBIE (CTOIOUATHIC)
U KPYrOBBI€) [0 MAaCCUBaM 3HAUYECHHM.

OnuckIBaTh U MHTEPHPETUPOBATH peaIbHbIE YHCIOBBIC JAHHBIE, PE/ICTABICHHBIC
B TA0JIMIIAX, HA IUarpaMmax, rpadukax.

Hcnonb30BaTh A OMMCAHUS JAHHBIX CTATHCTHMYECKUE XapaKTEPUCTUKU: CpEAHEee
apupMeTnyeckoe, Meana, HaubOoJbIIee U HAUMEHbIIIEE 3HAUCHUS, pa3Max.

HmeTs mpeacTaBieHue o cydyaiiHOW N3MEHYHBOCTH Ha MMPUMEPaXx LieH, (PUu3nieckux
BEJIMYMH, AHTPOIIOMETPHUYECKUX JaHHBIX, MMETh IPEICTAaBIECHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

[IpenMeTHBIC pE3yNbTaThl OCBOCHHWS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 8 Kjacce.

N3Bnekars u mpeoOpa3oBbiBaTh UHGOPMAIIUIO, MPEICTABICHHYIO B BHUJE TaOIMII,
Iyarpamm, rpauKoB, MPEICTABIATh JaHHBIC B BUJIC TaOIUII, JUArpaMm, rpaduKkoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX MTOKA3aTENIC: CPEAHUX 3HAUCHU
U Mep paccerBaHus (pa3Max, JUCIIEPCUS U CTAHIAPTHOE OTKJIOHEHUE).

HaxoauTe YacTOTBI YHCIIOBBIX 3HAYEHWH M YaCTOThI COOBITHII, B TOM 4YHCIIE
Mo pe3yibTaTaM U3MEPEHUN U HAOIIOICHHM.

HaxomuTe BeposITHOCTH CIydyalHBIX COOBITUHA B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMECHTAPHBIMH
COOBITHSIMH.

Ucnons3oBaTh rpaduueckue MOJICTU: JIEPEBO CIYYalHOTO JKCIEPUMEHTA,
JAarpaMmbl Ditjiepa, YMuCaoBas mpsamas.

OnepupoBaTh MOHSATUSMH: MHOXKECTBO, IMOJMHOKECTBO, BBIMOJHSITH OINEpALUU
HaJl MHOXXECTBaMU: 00bEIMHEHUE, TIEPECECUCHUE, HOMOTHEHUE, IEPEUUCIISITh AIEMEHTHI
MHOKECTB, IPUMEHSTH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh Tpaduyeckoe MPEnCcTaBICHWEe MHOXECTB M CBsI3€H MEXAy HUMU
JUISL OTIMCaHMSI MPOLIECCOB U SIBJICHUW, B TOM YHMCJE MPU PEIIEHUM 3a4ad U3 JPYrux
y4eOHBIX TIPEAMETOB U KYPCOB.

[IpenmeTHBIE pe3yabTaThl OCBOCHHUS MPOTpaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

N3Bnekars u mpeoOpa3oBbiBaTh HHGOPMAIUIO, MPEACTABICHHYIO B Pa3JIMUHbBIX
UCTOYHUKAX B BHJE TaONMuUl, auarpaMm, IpadUKoB, NPEJCTaBISATh JAHHBIE B BHJIE
TabJIUll, [UarpaMm, rpauKoB.
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Pemate  3amaum  OpraHM30BaHHBIM  TIepeOOpOM  BapHaHTOB, a  TaKke
C MCTOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh ONucaTeNbHBIE XapaKTEPUCTUKU 1T MACCUBOB YHMCJIOBBIX JIAHHBIX,
B TOM YMCJIE CPEIHUE 3HAYCHUSI U MEPBI PACCEUBAHMSI.

Haxonuth 9acToThl 3HAYEHUW M YACTOTHI COOBITHSA, B TOM YHCIE TMOJb3YAChH
pe3yabTaraMy MPOBEJACHHBIX U3MEPEHUN 1 HAOJIIOACHUH.

HaxoauTh BEpOATHOCTH CIIy4ailHBIX COOBITUM B U3yYEHHBIX OIbBITAX, B TOM YHCIIE
B ONBITaX C PAaBHOBO3MOXKHBIMHU D3JIEMEHTAPHBIMU COOBITUSMH, B CEPHSIX HCIBITAaHHUI
JI0 TIEPBOI0 yCIEXA, B CEPUSIX UCIIBITAHUN bepHymm.

NmeTts npesicraBieHne o CIy4aiiHON BEJIMUUHE U O PACIPEICICHUN BEPOATHOCTEN.

NmeTy mnpencraBieHue O 3aKOHE OOJIBIIMX YHUCEN Kak O [MPOSBICHUH
3aKOHOMEPHOCTU B CIY4alHOW H3MEHYMBOCTM M O POJM 3aKOHA OOJBIIUX YHUCEI
B IIPUPOJI€ U OOILIECTBE.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonuuectBo OCHOBHOE coaepKaHue OcHOBHBIE BUJIBI JEATETLHOCTH 00yUYarOIIUuXCs
(Tembl) Kypca 4acoB
[IpencraBineHne JaHHBIX 7 [IpencraBnenne qaHHBIX OcBauBaTh CrOCcOObI NPE/ICTABICHUS

B Tabnunax. [Ipaktuueckue
BBIYHCIICHUS 110 TAOJIMYHBIM
JTaHHBIM. V3BieueHue

U MHTEpIIpeTaIus
TaOJIMYHBIX TAHHBIX.
[IpakTnueckas padbora
«Tabmuupb.

I'papuueckoe
MpeCTaBICHNUE JaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX)
nuarpamm. Urenue u
MOCTPOEHUE AUATPAMM.
[Ipumepsl gemorpapuiyeckux
JTUarpamMmM.

[IpakTrueckas padbora
«/InarpamMmbny

CTaTUCTUYECKUX JIAHHBIX U YUCIOBBIX MACCHBOB
C MOMOIIBIO TAOJHUII U AUATPAMM C UCTIOIb30BAHUEM
aKTyaJIbHBIX M BaKHBIX JAHHBIX (AeMorpapuyeckue
JaHHbIE, IPOU3BOJCTBO MPOMBIIIJICHHOM

U CEJIbCKOXO03HCTBEHHOM NMPOIYKIUH,
OOLIECTBEHHBIE U MPUPOHBIC SBJICHHS).

H3yuyaTs MeTOnBI pabOThI C TAOTUYHBIMU

U rpa)uueCKUMU IPEICTABICHUSIMU JTAHHBIX

C IOMOUIBIO LIU(PPOBBIX PECYPCOB B XO/I€
MPAKTUYECKUX paboT

OmnucarenpHasg CTaTUCTHKA

Uucnossie HaOopwl. CpenHee
apudmeTudeckoe.

OcBanBaTh NOHATHS: YUCIOBON HAOOp, Mepa
HEHTPAIbHON TEHAEHIIUM (MEpa LIEHTPa), B TOM YHUCIIE
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Menuana 4uciioBOTO Habopa.

Y CcTOHYNBOCTh METHAHBI.
[IpakTuueckas pabora
«CpenHue 3HaYCHUS.
HauOounblee n HauMeHbIIIEEe

3HAYEHUS YHMCIOBOrO Habopa.

Pa3max

cpenHee apupMeTHIecKoe, MeraHa.

OnuceIBaTh CTATUCTUYECKNE JAHHBIE C IOMOIIBIO
cpeaHero apu(pMeTH4ecKoro u MeauaHsbl.

Pemare 3a1a4u.

H3y4yarhb cBOMCTBA CPEIHUX, B TOM YUCIIE

C TIOMOUIBIO0 LIU(PPOBBIX PECYPCOB, B XO/€
IPaKTUYECKUX padoT.

OcBanBaTh NOHATHA: HaUOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHHUs] YACIOBOIO MACCHUBA, pa3Max.

PemaTs 3aga4u Ha BEIOOp crioco0a ONMMCaHUS
JAHHBIX B COOTBETCTBUH C MPUPOAOU TAHHBIX

Y LEJISIMH UCCIIETOBAaHUS

CnyyaiiHasi U3BMEHYUBOCTD

CinyyaiiHasi U'3BMEHYMBOCTD
(mpumepsi). Yacrora
3HAYEHHUU B MacCCUBE
naHHbIX. [ pynmupoBka.
I'ucrorpammel.
[IpakTnueckas padbora
«CnyyaiiHasi “3BMEHYUBOCTB)»

OcBauBaTh MOHATHS: YACTOTA 3HAYEHUI B MacCUBE
JAHHBIX, TPYNIIUPOBKA JaHHBIX, TUCTOrpaMMa.
CTpouTh 1 aHATU3UPOBATH TMCTOTPAMMBI,
noAOHPATH NOAXOMSIINN [Iar TPYNITUPOBKH.
OcBauBath rpaduyeckue npeACcTaBiICHUs Pa3HbIX
BUJIOB CIIy4ailHON U3MEHYMBOCTH, B TOM YHCJIE

C MOMOILBIO LIU(PPOBBIX PECYPCOB, B XOAE
IPaKTHYECKOH pabOThI

Beenenne B Teopuro rpadoB

['pad, Bepimna, pedpo.
[IpencraBnenue 3ama4u

¢ nmomortblo rpada. CteneHb
(BaJIGHTHOCTH) BEPILIUHBI.
Yucno pebep u cymmapHas

OcBanBarthb NOHATHSA: Tpad, BepuinHa rpada, pedpo
rpada, cTeneHb (BaJICHTHOCTh BEPIIUHBI), 1IETh

U TTUKJL.

OcBanBaTh NOHATHSA: IYTh B Ipade, 3iJIepoB NyTh,
00xoJ rpada, OpUeHTUPOBAHHBIHN Tpad.
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CTeneHb BepiuH. Llens

u uukia. Ilyte B rpade.
[IpencraBieHue 0 CBI3HOCTU
rpada. O6xox rpada
(2il1epOB MYTH).
IIpencrasnenue

00 OpUEHTHUPOBAHHBIX

rpadax

Pemarthb 3a1a41 Ha TOMCK CYMMBbI CTETICHEH BEPIIUH
rpada, Ha mouck 0o6xona rpada, Ha MOUCK MyTeH

B OPMEHTHUPOBAHHBIX Tpadax.

OcBauBaTh CrOCOOBI NPEICTABICHUS 33/1a4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPUH BEPOSATHOCTEH, TPYTUX
PEIMETOB C TOMOUIBIO TPadoB (KapThl, CXEMBI,
AIEKTPUUECKHE 1eNH, (YHKIIMOHAIbHbBIE
COOTBETCTBHUS) Ha MIPUMEPAX

BeposiTHOCTh U yacToTa
CIIy4allHOTO COOBITHS

City4ailHblil ONIBIT

U CITy4aitHOe COOBITHE.
BeposiTHOCTB 1 YacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX

Y TIPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIC

u B obmectBe. MoHeTa

U UTrpajbHas KOCTb B TEOPUHU
BEPOSITHOCTEM.
[IpakTnueckas padbora
«Yactora BbINaJICHUS OpIay»

OcBanBaTh NOHATHS: CITYYAUHBIN OIBIT

U CIIy4ailHoe COOBITHE, MAJIOBEPOSITHOE

U IPAKTUYECKHU JOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUMMOCTh MAJIOBEPOATHBIX COOBITUI

B IIPUPOJIE U OOILIECTBE HA BAXKHBIX MPUMEpPAX
(aBapuu, HeCHACTHBIE CITy4au, 3allUTa NePCOHATBHON
uH(opMaIy, epeaya JaHHbIX).

H3y4ath poib KIACCUYECKUX BEPOATHOCTHBIX
Mojenel (MOHeTa, urpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

Haoaroaars 1 M3y4aThb 4acTOTY COOBITHI B IPOCTBIX
AKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIbIO IIU(POBBIX
pPECYPCOB, B XO€ MPAKTUUECKON pabOThI

O06006m1eHuE,

cHCTeMaTH3amus 3HaHUU

[IpencraBnenne JaHHBIX.
OnucarenbHast CTAaTUCTHKA.
BeposiTHOCTB citydaiiHOTO
COOBITHS

IIoBTOPATH U3YyYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

PemiaTh 3a1a4m Ha NPE/ICTABICHUE U ONTMCAHUE
JTAHHBIX C MIOMOIIBIO N3YYEHHBIX XapaKTECPUCTHK.
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OO0cy:knaTh NpUMepbI CIIYYaHBIX COOBITHI,
MaJIOBEPOSITHBIX U IIPAKTUYECKU JOCTOBEPHBIX
CIIy4ailHBIX COOBITHH, UX POJIM B IPUPOJIC U KUZHH
YEJI0BEKa

OBIIEE KOJIMYECTBO 34
YACOB IIO I[TPOTPAMME
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8 KIIACC
HaunmenoBanue paznena |KosmmuecTBo OcHOBHOE coepKaHue OcCHOBHBIE BUJIbI IESITEILHOCTH 00 y4arOIInXCs
(Tembl) Kypca 4acoB
[ToBTOpEHME Kypca 4 IIpencraBneHrie JaHHBIX. IoBTOPATH N3YYEHHOE U BHICTPAUBATH CUCTEMY

7 KJ1acca

OmmcarenpbHas CTaTUCTHKA.
Crny4aitHasi U3BMEHUYHUBOCTb.
CpenHue 4ynucioBoro Hadopa.
Cny4daitHble COOBITHS.
BeposiTHOCTH 1 4acTOTHI.
Knaccnueckne Mmoaenu
TEOPUH BEPOSTHOCTEH:
MOHETa U UTpajibHasi KOCTh

3HAHUMU.

Pemate 3a7a4u Ha IPEACTABICHUE U ONIMCAHUE
JAHHBIX C IIOMOLIBIO U3YYCHHBIX XAPAKTEPUCTHUK.
Pemate 3aga4u Ha NpeACTaBICHUE IPYNIIMPOBAHHBIX
JAHHBIX U ONHMCAHME CIy4alHON U3MEHUYNBOCTH.
PemaTe 3aga4uu Ha onpeesieHue 4acTOThI
CIIy4ailHBIX COOBITHI, 00CYXAEHUE MPUMEPOB
CIIy4ailHBIX COOBITHI, MaJOBEPOSITHBIX

Y TIPAKTUYECKU JOCTOBEPHBIX CIIyYailHBIX COOBITHH,
UX POJI B IIPUPOJE U )KU3HU YEIIOBEKA

OnucaTenbHas CTaTUCTHKA. 4 Otknonenus. Jlucnepcus OcBanBaTh NOHATHUSA: JUCIIEPCUS U CTAHIAPTHOE
PaccenBaHue TaHHBIX YHCJIOBOr0 Habopa. OTKJIOHEHHE, UCIIOIb30BaTh 3TH XapaKTE€PUCTUKHU
CranaapTHOE OTKIIOHEHUE JUTSL OTIMCaHUsl PACCEMBAHUS JJAHHBIX.
YHCJIOBOT0 Habopa. BouiaBurars runore3bl 00 OTCYTCTBUM WJIM HATUYUH
JlnarpamMMBbl paccerBaHUs CBSI3H I10 IMarpaMMmaM pacCEUBaHUSI.
CrpouTh 1rarpaMMbl paCCEMBAHUS MO UMEIOIAMCS
JTAHHBIM, B TOM YHCJIE C TTIOMOII[BI0 KOMITbIOTEpA
MHoxecTBa 4 MHOX€ECTBO, TOAMHOXKECTBO. | OcBaMBATH MOHATHA: MHOXKECTBO, DJIEMEHT

Onepanuu

MHOXKECTBA, ITIOAMHOXKECTBO.
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HaJl MHOXECTBAMH:
o0ObeAMHEHUE, IEpEeceUCHHE,
JOTIOJTHEHHE.
CaoiicTBa onepanuii
HaJ MHOXKECTBAMH:
NepPEMECTUTENBHOE,
codeTarebHOe,
pacrpenenuTeNbHOE,
BKJTIOUCHUSI.
I'paduueckoe
MPECTaBICHNE
MHOKECTB

BpInoTHATH onepanuM HaJ MHOKECTBAMMU:
o0ObeAMHEHUE, IEpEeCceUEHHE, T0NOTHEHHUE.
Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
COUETATENIbHOE, PACIPEACIUTENIBHOE, BKIIFOUCHUSI.
Hcnonb3oBaTh rpaguueckoe npeacTaBicHue
MHOYKECTB MPU OMKUCAHUU PEATbHBIX ITPOLIECCOB

U SIBJICHUH, IPU PEIICHUH 3a7a4 U3 APYruX y4eOHbIX
MPEeIMETOB U KYypPCOB

BeposATHOCTH CIIy4aliHOTO
COOBITHS

DyieMEeHTapHbIC COOBITHS.
Crny4daitHble COOBITHSI.
biaronpusitcTByronue
AJIEMEHTApHBIE COOBITHS.
BepositHOCTH COOBITHIA.
OnbITEI C paBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU.
Crnyualinblil BIOOD.
[IpakTrueckas padbora
«OnbITBI

C PAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU
COOBITHUSMUY

OcBanBaTh NOHSATHS: DJIIEMEHTApPHOE COOBITHE,
CllydaifHO€ COOBITHE KaK COBOKYITHOCTh
OJIarONpUATCTBYIOIINX AJIEMEHTAPHBIX COOBITHI,
PaBHOBO3MOXHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemiate 3a1aum Ha BRIYMCIIEHNUE BEPOATHOCTEN
COOBITUH IO BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4aifHOr'O OIIBITA.

Pemath 3aqa4u Ha BBIUMCIICHUE BEPOSITHOCTEH
COOBITUH B OIBITaX C PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMHU COOBITUSIMU, B TOM YHCTIC

C MIOMOILBIO KOMITBIOTEPA.

I[IpoBoaANTH U U3y4aTh ONBITHI

C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMU

101

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 93 o1 28.04.2026. NcnonHuTtens: KOHycoBa 3.H.

Ctpanuua 101 n3 144. CtpaHuua cosgaHa: 28.04.2026 17:03

B I/IEKTPOHHbBINA
=® TATAPCTAH



®enepanbHas pabouas mporpamma | MatemaTrka. 5—9 kiaccel (0a30Bblid YPOBECHB)

(C UCTIOIB30BAaHUEM MOHET, UTPATBHBIX KOCTEH,
JIPYrux Mojieiei) B X0e TPaKTUUECKON padoThI

Brenenue B Teoputo rpados

HepeBo. CBolicTBa JiepeBas:
€UHCTBEHHOCTh MYTH,
CYILIECTBOBAaHHE BUCSYEN
BEPIINHBI, CBS3b MEXKITY
YUCJIOM BEPIIMH U YUCIIOM
pebep. IIpaBuno ymMmHOXKeHUS

OcBauBaTh NOHSITHSA: IEPEBO Kak rpad Oe3 1uKIa,
BHCsIHasi BepIInuHa (JIKCT), BETBb JIEPEBA, MMYTh

B JiepeBe, 1UaMeTp JepeBa.

HN3yuyath CBOMCTBA JIEpEBA: CYLIECTBOBAHUE BUCSYECH
BEPILMHBI, EAMHCTBEHHOCTb ITYTH MEXKIY ABYMSI
BEPILIMHAMH, CBSI3b MEXK/Ty YMCIIOM BEPIUIUH U YUCIIOM
peoep.

PemaTh 3a1a4u Ha MMOUCK U MTEPEUHCIICHUE TTYTEH

B JIEPEBE, ONPENEICHUE YUCIIa BEPIINH WK pedep

B JiepeBe, 00x0 OMHAPHOTO JIepeBa, B TOM YHCIIE

C IPUMCHEHHUEM TIPABIJIa YMHOKCHHS

CnydaitHpie COOBITHS

[TpoTHBOIIONIOKHOE COOBITHE.
Huarpamma Diinepa.
OObeMHEeHNE U TIePECeUCHUE
coObITHil. HecoBMecTHbIE
coObITHs. Dopmyna
CJIOKEHUST BEPOSITHOCTEH.
[IpaBuiio yMHOKEHUSA
BEPOSTHOCTEMN.

Y ciioBHast BEpPOSITHOCTb.
HezaBucrumbie cOOBITHS.
[IpencraBnenue

OcBauBaTh NMOHSITUS: B3aHMHO MTPOTHUBOIIOJIOXKHBIE
COOBITHS, OIIepaIlii HaJl COOBITHUSAMH, O0BEIUHCHHE
U TiepeceueHre coObITHH, Tuarpamma Ditiepa
(Oiinepa—BenHa), COBMECTHbBIE 1 HECOBMECTHbBIE
COOBITHSI.

N3yuyaTh TEeOpeMbl 0 BEPOSTHOCTH O0bETUHEHUS
ABYX COOBITHI ((POPMYJIBI CIOKEHUS BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM 9HUCJIC TEKCTOBBIE 3aa4H
Ha OTpeICIICHNE BEPOSTHOCTEH 0OBETUHCHUS U
repeceyeHus COOBITUI C TOMOIIBIO YUCIOBOM
psIMOM, TuarpamMm Jisiepa, GopMyIIbl CIIOKEHUS

102

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 93 o1 28.04.2026. NcnonHuTtens: KOHycoBa 3.H.
Ctpanuua 102 ns 144. CtpaHuua cosgaHa: 28.04.2026 17:03

B I/IEKTPOHHbBINA
=® TATAPCTAH



®enepanbHas pabouas mporpamma | MatemaTrka. 5—9 kiaccel (0a30Bblid YPOBECHB)

CIIy4alHOTO SKCIIEPUMEHTA BEPOSITHOCTEH.

B BHJIE JIEpEBA OcBanBaTh NOHATHS: IPABUIIO YMHOKEHUS
BEpPOSITHOCTEM, YCIIOBHAs! BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHS IEPEBO CIIYHAHOTO OIbITA.

N3yuarth cBolicTBa (OnpeiesieHNs) HE3aBUCUMbBIX
COOBITH.

PemaTh 3aga4u Ha onpeeneHue U UCIIOJIb30BAHKE
HE3aBUCUMBIX COOBITUH.

PemaTh 3a1a4u Ha MOUCK BEPOSITHOCTEH, B TOM
YUCJI€ YCIOBHBIX, C UCMIOJIB30BAHUEM JIEpeBa
CIIy4aiiHOT'O OIbITA

O0600111eH1E, 4 [IpencraBneHne JaHHBIX. IToBTOPATH N3YYEHHOE U BHICTPAUBATH CUCTEMY
CUCTEMAaTH3allNs 3HAHUI OnucarenbHast CTAaTUCTHKA. 3HAHUM.
['padr1. BeposatHocTh Pemiare 3a7aum Ha npeICTaBICHUE U ONTUCAHUE
CIIy4aifHOT'O COOBITHUS. JAHHBIX C IIOMOILBIO U3YYEHHBIX XapaKTEPUCTHUK.
DneMeHThl KOMOMHATOPUKHU Pemarth 3aga4u ¢ npuMeHeHueM rpados.

Pemathb 3a1a4u Ha HAXOXKJICHUE BEPOSITHOCTH
CITy4alHOT'O COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OMBITAX

C PaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH.
Pemartsb 3agaum Ha HAX0XKJICHUE BEPOSITHOCTEN
00BEIMHEHUS U NTepEeCceUEHUs COOBITUH, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM I'paPUUIECKUX
IIPEACTABIICHUN U IEPEBA CIIy4allHOTO OMBITA.
Pemartpb 3a7a4uu Ha IepedrciicHUE KOMOMHAITUT
(dmcia mepecTaHOBOK, YMC/Ia COYSTAHUM ),
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Ha HaXO0XKJICHUE BEPOSITHOCTEN COOBITHI
C IPUMEHECHHEM KOMOMHATOPUKH, B TOM YHUCJIC
C UCTIOJIb30BaHUEM TpeyroiabHuka [lackans

OBILIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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9 KITIACC
HaumenoBanue paznena |[Konnuectso OcCHOBHOE cozepx)aHue OCHOBHBbIE BUJIbI 1€ATEIBHOCTH 00yJaroUXcs
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBiieHre JaHHBIX. IHoBTOPATH U3y4YEHHOE U BHICTPAUBATH CHCTEMY

8 Kimacca

OmnucarenpHas CTAaTUCTHKA.

Omnepanyu HaJl COOBITUSIMH.

HezaBucumMocTtb COOBITHI

3HAHUU.

Pemarb 3aga4um Ha IpeACTaBICHUE U ONUCAHUE
JAHHBIX.

Pemartsb 3agaum Ha HAX0XKJICHUE BEPOSITHOCTEN
O00BEIMHEHUS U MEPECEUEHUs COOBITUHN, B TOM YUCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM I'paPUUIECKUX
MPEACTABICHUN U JIEPEBA CIy4ailHOTO OMBITA.
Pematsb 3a7auu Ha IepedrciicHuE KOMOMHAITUT
(4ncna mepecTaHOBOK, YUCIIa COYETAHUM ),

Ha HAXO0XJICHUE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCJIC

C UCIOJIb30BaHUEM TpeyronbHuka [lackais

DJeMeHTbl KOMOWHATOPUKHU

IlepecTtanoBku. @akTopual.

CoueraHus ¥ YUCIIO
coueTtanuil. TpeyrosbHUK
[Tackans. [lpakTtuueckas
pabota «Bbruncienue
BEPOATHOCTEN

C MCIIOJIb30BAHUEM

OcBauBaTh NOHSITUS: KOMOMHATOPHOE MTPABUIIO
YMHOKEHUS, YIOPSIOUYCHHAS TIapa, TPOiKa O0HEKTOB,
nepecTaHoBKa, (PaKTOpUAI YHCIIa, COUETaHUE, YUCIIO
COYETAHUM, TpeyroJbHUK [lackas.

Pemiare 3a1aum Ha EPEUUCIICHHUE YIIOPATOUYECHHBIX
Tap, TPOEK, MEPEUUCIIEHUE IIEPECTAHOBOK

Y COYETAHUH BJIEMEHTOB PA3JINYHBIX MHOXKECTB.
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KOMOWHATOPHBIX (PYHKINI
AJIEKTPOHHBIX TAOIHUI»

PemiaTe 3a1aum Ha NPUMEHEHUE YHUCIIA COYCTAHUN

B anreOpe (COKpalieHHOe YMHOXKEHHE, ONHOM
HrroToHa).

Pemath, npuMeHsii KOMOMHATOPHUKY, 3a7a4H

Ha BBIYHCJICHUE BEPOSITHOCTEN, B TOM YHCJIE C TOMOIIIBIO
AIIEKTPOHHBIX TAOJIUII B XO/I€ MPAKTUUECKON PaOOTHI

['eomeTpuueckas
BEPOATHOCTD

I'eomeTpuueckas
BEpPOSITHOCTh. CilydaiiHbIN
BBIOOP TOUKH U3 (UTYPBI
Ha TUIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTHU

OcBauBaThb NOHATHE FCOMCTpH‘IﬁCKOfI BCPOATHOCTH.
Pemarn 3adavYM Ha HaXOXKIACHUC BepOﬂTHOCTeﬁ

B OIIBITax, IMPCACTABUMBIX KadK BI)I60p TOYCK

N3 MHOI'OYI'OJIbHHKA, Kpyra, OTpPC3Ka UJIN AYI'd
OKPYKHOCTH, YHUCJIOBOI'O IIPOMCIKYTKaA

HcnbiTanus bepuynnu

UcnbiTanue. Ycnex

u Heyaada. Cepust
WCTBITAHUN 10 TIEPBOTO
ycnexa. Mcnbrtanus
bepnymn. BepostHocTn

COOBITHI B CEpUM UCTIBITAHUMN

bepnymu. [Ipaktnueckas
pabota «McnbiTanus
bepnymmm»

OcBauBaTh NOHATHSA: UCIIBITAHNE, YIIEMEHTAPHOE
COOBITHE B HCTIBITAHWU (YCIIEX U HEeya4a), Cepus
WCIIBITAHNUM, HACTYILJIEHNE IIEPBOr0 ycrexa
(Heynaumn), cepust ucnblTaHuii bepHymm.

Pemars 3a1aun Ha HAXOXKJAECHUE BEPOSITHOCTEN
COOBITUH B CEpUU UCHBITAaHUI 10 IEPBOTO YCIEXa,
B TOM YHCJIE C MPUMEHEHUEM (OPMYJIIbI CYyMMBbI
r€OMETPUYECKON TPOTPECCHH.

PemaTe 3a7a4u Ha HAXO0XKJICHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUN B CEPUM MCIBITAHUN
bepHymum, Ha HAXOXKIAEHUE BEPOSATHOCTU
OIIPEJETICHHOI0 YNCJIA YCIIEXOB B CEpUU UCIIBITAHUIN
bepnyinu.

H3yuarth B X01€ NPpaKTHYECKO# padoThl,
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B TOM YHCJIE C TTIOMOIIBIO U(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTU B CEPUM UCIIBITAHUHN

beprymnm

CnyualiHas BeTMYuHA 6 CnyuaiiHas BeTM4nHa OcBONTH MOHATHSA: ClIy4ailiHas BEJIMYMHA, 3HAYCHUE
U pacipeaesicHue CJIly4alHOU BEJIMYUHBI, PACIIPEICICHUE
BEPOATHOCTEM. BEPOATHOCTEM.
MaremaTnyeckoe 0XKuJaHne N3yuath u 00Cy:KAaTh IPUMEPHI JUCKPETHBIX
U JUCIIEPCUS CIyYalHOU Y HEMPEPBIBHBIX CIyYallHBIX BETUYUH (POCT, BEC
BEeIUYUHBL. [Ipumepsl YEJI0BEKa, YUCICHHOCTh HACEIICHUS, IPYyTHE
MAaTeMaTUYECKOr0 OXKUJIAHUSI | U3MEHYMBBIC BEJIUYUHBI, paCCMaTPUBABILIHNECS
KaK TEOPETUYECKOI O B KypC€ CTaTHUCTHKH), MOJIETTbHBIX CITy4ailHBIX
CPEIHETO 3HAYEHUS BEJIMYMH, CBSI3aHHBIX CO CIyYalHBIMH OIBITAMH
BEJIMYHHBI. (OpocaHne MOHETBI, UTPAIBHOM KOCTH, CO CIy4alHbIM
[TonsaTHe o 3aKkoHEe OOJIBIINX BBIOOPOM U T. II.).
yucen. M3mepenne OcBanBaTh NOHATHS: MATEMATUYECKOE OXKUJIAHHUE
BEPOSTHOCTEN C TOMOIIIBIO CIIy4aliHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEIHEE
yacToT. [IpuMeHenne 3akoHa | 3HAYEHUE, JUCIIEPCHS CIyYaHON BEJIMUUHBI KaK
OOJIBIITNX YUCEI aHaJIor JUCIIEPCUHU YUCIOBOro Habopa.

PemiaTs 3a1a4M Ha BRIYMCIEHUE MATEMATUUECKOT O
0KUJIAHUS Y TUCTIEPCUM JTUCKPETHOM CIIYYalHOU
BEJIMYMHBI 110 33JJaHHOMY PACIIPENEIICHUIO, B TOM
YUCJIE 3a71a4, CBA3aHHBIX CO CTPAaXOBAHUEM

U JIOTEPESIMU.

3HAKOMHUTBHCH C MATEMATUYECKUM OKUJIAHUEM

U JUCIIEpCUEN HEKOTOPBIX PaCIpeeIeHUi, B TOM
YUCJIE pACTIPEEIIEHUs CIIy4alHON BEIMYUHBI «9UCIIO0
YCIIEXOB» B CEPUU UCIIbITAHUM bepHyIum.
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N3yuath yacTOTy COOBITHS B IOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAX KAK CIyYalHYIO BEIUYUHY.
3HAKOMMTBCSA C 3aKOHOM O0JIBIINX yucend (B hopme
bepnymnm): ipu 60IBIIIOM YHCIIE OMBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemrarb 3a1aum Ha U3MEPEHUE BEPOSITHOCTEN

C IOMOIIbIO YACTOT.

O6cyxaaTh POJib 3aKOHA OOJBIITUX YUCE

B 000CHOBaHUM YaCTOTHOTO METO/Ia U3MEPEHUSI
BEPOSATHOCTEN.

OO0cy:k1aTh 3aKOH OOJIBIINX YKCEN KaK MPOSIBICHUE
CTaTUCTHUYECKOW YCTOMYMBOCTH B U3MEHUYMBBIX
ABJICHUSX, POJIb 3aKOHA OOJIBIIMX YHCET B IIPUPOIE
U B KU3HH Y€JIOBEKA

O0600611eHIEe, KOHTPOJIb 10 IIpencraBnenrie JaHHBIX. IIoBTOPATH U3YYEHHOE U BHICTPAUBATH CUCTEMY
OnucarenbHasi CTAaTUCTHKA. 3HAHUI.
BeposiTHOCTB ciydaitHOTO Pemiars 3ajaum Ha npeICTaBICHUE U ONTUCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.

komOuHaropuku. CiydaiiHsle | PemiaTs 3axaum Ha HaxXOXKIEHHE BEPOSITHOCTEN
BEJIMYMHBI U PACTIPEICIICHUS COOBITUH, B TOM YHUCJIE B OIBITAX

C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMU,
BEPOSATHOCTEN OOBEIMHEHUS U TIEPECCUEHNUs
COOBITUH, BBIYUCIIATH BEPOSATHOCTU B ONbBITAX

C CEpPUSMH CITYYaAWHBIX UCIIBITAHUM

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMbBIX TPEFOBAHUM K PE3YJIBTATAM OCBOEHMUS
OCHOBHOI OBPA3OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUSA

IHO MATEMATHUKE

B denepaibHBIX U pErHOHATIBHBIX MPOIEAYpPax OLEHKU KadecTBa OOpa3oBaHUS
UCIIONB3YeTCs MepeueHb (KoAu(pUKaTop) paclpeeeHHbIX MO KjaccaM MPOBEPsSeMbIX
TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTENbHOM MPOrpPaMMBI
OCHOBHOTO 00IIIEro 00pa3oBaHMs U JIEMEHTOB COJICP)KAHMS 110 MATEMATHKE.

5 KUIIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30BaTe/ILHOM
MPOrpamMMbl
Kon IIpoBepsieMble TpEAMETHBIE PE3YIIBTAThl OCBOCHUS OCHOBHOU
MIPOBEPSIEMOTO o0pazoBaTeIbHON TporpaMMbl OCHOBHOT'O 00I1IETO 00pa30BaHUs
pe3yJsbTara
1 Yucna v BBIYUCICHUS
11 [lonumaTe ¥ TPaBWIBHO YMOTPEOJSATH TEPMHHBI, CBS3aHHBIC
' C HaTypaJIbHBIMU YK CIIaMU, OOBIKHOBEHHBIMH U JICCATUUHBIMH JPOOSIMU
10 CpaBHMBaTh U YHOPSAOYMBATH HATypalbHbIE YMHCIA, CPaBHUBATH

B IIPOCTEHTITNX CITydassXx OOBIKHOBEHHBIE APOOH, IECATUYHBIE TpOoOH

COOTHOCHTH TOYKY Ha KOOPJAWHATHOW (YUCIOBOM) MPAMOM
1.3 C COOTBETCTBYIOIIUM €1 YHCIIOM U M300pa)kaTh HATYPAJIbHbIE YUCIIA
TOYKaMHU Ha KOOPAMHATHOM (YMCIOBOI) NpIMO

BoimonHsaTe apudmeTnueckue ASMCTBUS C HATypajlbHBIMU YHCIaMH,

1.4 .
C OOBIKHOBEHHBIMH JAPOOSIMU B TIPOCTEHIITNX CIydasX
1.5 BBITIOTHATE TPOBEPKY, IPUKUAKY PE3YIbTaTa BBIYMCICHUN
1.6 OKpyrIJITh HaTypaJIbHBIE YHCIIA
2 Pemenne TEKCTOBBIX 3a1a4
71 Pemiats TekcToBbIE 3a1aUun apU(PMETUIECKUM CTIOCOOOM U C TOMOIIBIO
) OpPraHMW30BAaHHOI'0 KOHEYHOTO TIepedopa BCeX BO3MOKHBIX BApUAHTOB
Pemare  3amaum, coaepkampe  3aBUCHUMOCTH,  CBSA3bIBAIOIINC
2.2 BEJIMYMHBI: CKOPOCTb, BPEMS, pPACCTOSIHUE, ILIEHA, KOJIUYECTBO,
CTOUMOCTbD
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Hcnonb30BaTh KpaTKUE 3alUCH, CXEMBbI, TAOJUIIBI, 0003HAYCHUS TIPH
peIICHUH 3a1a4

2.3

[Tonb30BaThCs OCHOBHBIMU E€OWHHUIAMH HW3MEPEHUS: ILIEHBI, MAaCCHI,
2.4 pacCTOsiHUSl, BPEMEHU, CKOPOCTH, BBIpaXaTb OJHU  €IUHUIIBI
BEJIMYMHBI YEPE3 IPYTHE

M3Bnekars, aHaIM3UPOBATD, OLICHUBATH uH(pOpMAIHUIO,
)5 Npe/ICTaBICHHYI0O B  Talnuile, Ha CToj04YaToOl  Jauarpamme,
' UHTEPIPETUPOBATh MPEICTABICHHbBIE TaHHbIE, UCIOJIb30BaTh JIAHHbIC
IIpU peLlIeHUH 3aa4
3 Harnsinnas reomerpus
31 [Tonp30BaThCsi TEOMETPUUECKUMHU IOHATUSMHU: TOYKa, MpsMas,
' OTpPE30K, JIy4, yroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT
317 [TpuBonUTH TpUMEPHl OOBEKTOB OKPYKAIOLIETO MHUpPA, HUMEIOIIUX

(dbopMy U3yUYEHHBIX T€OMETPUUECKUX PUTYp

Hcnonp30BaTh TEPMHUHOIOTHIO, CBSA3aHHYIO C yrjaMu: BepIIMHA
3.3 CTOPOHA; C MHOTOYTI'OJIbHUKAMU: yroJl, BEpIIMHA, CTOPOHA, JUArOHAalIb;
C OKPYKHOCTBIO: paiuyC, THAMETP, LIEHTP

N300paxaTh U3y4yeHHbIE TEOMETPUUYECKHE (PUTYPbl HA HETMHOBAHHOM

3.4 . .
U KJIETYaTON OyMare ¢ ImOMOIIbIO UPKYIIS U TUHEHKH

Haxomute [IMHBI  OTPE3KOB  HEMOCPEACTBEHHBIM  H3MEPEHUEM
3.5 C IIOMOUIBIO JIMHEUKH, CTPOUTH OTPE3KU 3aJaHHOM JJIMHBI; CTPOUTH
OKPYKHOCTb 33JJaHHOI'O paanyca

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa
JUIL X TIOCTPOEHUS, BBIUUCIICHMSI IUIOLAAN U IEPUMETPa

3.6

BoruucasTs nepumeTp U Iionaab KBaapara, npsiMoyrojibHuKa, Guryp,
3.7 COCTaBJICHHBIX U3 MPSAMOYTOJIbHUKOB, B TOM 4ucie QUrYyp,
M300paXEHHBIX Ha KJIeT4aTon Oymare

Ilonp30BaThCsl OCHOBHBIMM MCTPHYCCKHUMHU CIWMHHUIAMH HN3MCPCHUA
JJINHBI, INIOMAAH; BbIPAKaTb OAHU CAWMHHUIBI BCIINYHWHBI YCPC3 APYIHUC

3.8

PacnioznaBarh napasienenurmnesi, Kyo, HCIOJIb30BaTh TEPMUHOJIOTHIO:
3.9 BEpIIMHA, pedpo, TpaHb, UBMEPEHUs; HAXOAUTh H3MEPEHUS
napasenenumnesna, kyoa

Beruncnare  o0bem  kyOa, mapauienenumnena 10 3aJlaHHBIM
HU3MEPEHUSM, MOJIB30BAThCS CIMHUIIAMHA H3MEPEHUsI 00beMa

3.10

Pemiate HecIOXHBIE 3ala4ii Ha UBMCPCHUC T'COMETPHUICCKHUX BCIIMYHNH
B IPAKTUYICCKUX CUTYyalIUAX

3.11
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IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

Kon [IpoBepsieMbIl AIIEMEHT COAEPKAHUS
1 HatypanbHbie yncia v Hylb
11 HarypanbHoe uucino. Pan HatypanbHbix uucen. Ywucno 0. M3o00paxeHue
' HATypaJbHBIX YUCEJI TOUKAMU Ha KOOPJUHATHOM (YMCIIOBOM) MPIMOM
12 ITosunmonnas cucrema cuucieHus. Pumckas Hymepanus. JlecaruyHas
' CUCTEMA CUMCIICHHS
13 CpaBHEHHE HATypaJIbHBIX YHUCEN, CPABHEHHE HATYPAJbHBIX YHUCEI C HYJEM.
' OxpyrieHue HaTypajabHbIX YUCEI
CnoxxeHue, BBIYMTAHHWE, YMHOKEHHE W [IEJICHUE HaTypalbHbIX YHCEIL
14 CBOICTBO HYJISI IPU CIIOKEHUH, CBOMCTBA HYJISI U €IMHULIBI IPY YMHOXKEHHUH.
' [lepemecTuTeNlbHOE U COYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS
Y YMHOXEHUSI, PACTIPEACIUTENLHOE CBOMCTBO (3aKOH) YMHOKEHUS
15 Ucnonb3oBanue OykB i 0003HAYEHUsST HEU3BECTHOIO KOMIIOHEHTA
' U 3allUCU CBOMCTB apU(PMETUUECKUX TEUCTBUIN
16 Jemurenn W KparHble 4YHWCIA, pas3iokeHMEe Ha MHOxuTend. [Ipocrteie
' 1 cocTtaBHble uncha. [Ipusnaku nemamoctu Ha 2, 5, 10, 3, 9. /lenenune ¢ octatkom
17 CreneHp ¢ HaTypaJibHbIM IIOKa3aresieM. 3aluch YWCIa B BHUJIE CYMMBbI
' pa3psAIHBIX ClIaraeMbIX
UucnoBoe BbIpakeHHE. BpluncieHWe 3HAYEHHM YHCIIOBBIX BBIPAXKEHUM,
1.8 MOPANOK BBINOJHEHUS JEUCTBUU. FICmonmb30BaHWE NIPU  BBIYMCICHUAX

NEPEMECTUTENLHOTO M COYETATEIIbHOTO CBOMCTB (3aKOHOB)  CIIOKEHHUS
Y YMHOXEHUS, PACIIPEAETUTEILHOIO CBOICTBA YMHOKEHHUS

2 Hpobu

IIpencraBnenne o papoOM Kak cHnoco0€ 3amUCH  YacTH  BEIMYUHBI.
OO6bikHOBeHHBIE pobu. [IpaBuibHbIE U HEMpaBUJIbHBIE ApooH. CMelnanHas
2.1 IpoOb, TIPEICTABJIICHUE CMEIIAHHOW TpoOW B BUJE HEMPABUILHON IpOOH
Y BbIJIEJICHHUE LIEJIOM YacTy YKcia U3 HenmpaBUibHOU apodu. M3o0paxeHue
JIpo0eil TOUKaMH Ha YMCIIOBOW MPSMOI

OcHoBHOe cBoiicTBO npodu. Coxpamenue npooOeit. [lpuenenue apobu

2.2 .
K HOBOMY 3HameHaTemo. CpaBHEeHUE Apooeit

CrnosxeHue U BeIYUTaHUE ApoOeid. Y MHOKEHHE U JieNIeHnEe Apo0Oeii, B3BaUMHO-

2.3
oOpaTHbIe Apobu. HaxoxxaeHue 4acTu 1e0ro  1eJIoro Mo ero 4acTu

Jecsatuunas 3anuck apooOeit. [IpencraBnenve necaTMdHON IpoOU B BUIE
2.4 OOBIKHOBEHHOU. M300paskeHrne NeCATUYHBIX APOOeH TOUKaMU Ha YKMCIOBOM
npsimoii. CpaBHEHHUE NECATUYHBIX IpoOei
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ApupmMernyeckre JEUCTBHS C JECATUYHBIMH Jpo0saMu. OKpyrieHue

2.5 .
JECATUYHBIX ApoOeit

3 Pemenne TeKCTOBBIX 3a/1a4

3.1 Pemenne TekCTOBBIX 3a/1a4 apu(PMETHIECKUM CTIOCOOOM

Pemenue nmornueckux 3amad. Pemenue 3amad nepedbopoM BceX BO3MOXKHBIX

3.2

BAapHUAHTOB. Hcnonp3oBanue IIpHu pCIICHUHA 3a1a4 Ta6J'H/II_[ H CXEM

Pemenue 3aa4, COACpKAIMKX 3dBUCHMMOCTH, CBA3BIBAIOINNWC BCIMYMHBI!
33 CKOpPOCTb, BpEM:, PACCTOAHUC, ICHY, KOJINMYCCTBO, CTOMMOCTD. EI[I/IHI/II_[BI

U3MEpEHHUs: Macchl, 00beMa, LIeHbI, PACCTOSIHUS, BpeMEHHU, CKOpOoCcTU. CBA3b
MEXKy €IMHULIAMHU U3MEPEHHS KAKIOM BEJIMYNHBI

34 Perienrie OCHOBHBIX 3a/1a4 Ha IpoOH

3.5 [IpencraBnenue TaHHBIX B BHUjIE TaOJMII, CTOIOYATHIX JHArpaMM

4 Harnsanas reomerpus

Harmsnaeie mpencrtaBiaeHuss o ¢urypax Ha TUIOCKOCTH: TOYKa, MpsSMas,
4.1 OTPE30K, JIy4, yroJy, JOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYr. YTOIL
IIpssmoi1, OCTpPBI, TYIIOW U Pa3BEPHYTHIN YIJIbI

JlnmuHa oTpe3ka, MEeTpUUYeCKUEe €AMHUIIBI JJIMHBL. J[JTMHA TOMaHOH, IEpuMETp
4.2 MHOIOyrojpHuKa. M3MepeHue U TOCTPOCHHE YIJIOB C  [OMOIIBIO

TpaHCHOpTHUPA
43 Harnanueie npencrabienus o (urypax Ha TJIOCKOCTH: MHOTOYTOJIbHHK,
' MPSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIbHUK; O paBEHCTBE PUTYp

N300paxenue ¢uryp, B ToM uuciae Ha kierdatoir Oymare. Iloctpoenue
44 KOHQUTYypanuii M3 YacTe MNpsAMoOM, OKPYKXHOCTH Ha HEJIWHOBAHHOU

u Kkierdato Oymare. Vcmomb3oBaHWE CBOWCTB CTOPOH U YIJIOB
MPSIMOYTOJIbHUKA, KBAaIpaTa

[Inomans NOpAMOYroJIbBHUKA W MHOIOYTOJBHUKOB,  COCTABJIEHHBIX
4.5 U3 MPSMOYTOJIBHUKOB, B TOM YHCIe (PUryp, n300pakeHHbIX Ha KJIETYATOU
Oymare. EnvHuULIBI U3MEPEHUs TUIO0IIAU

Harnsansie IpEICTaBJICHUS 0 IPOCTPAaHCTBEHHBIX durypax:
NpSIMOYTOJIBHBIM Mapajuiesnienunesn, Ky0, MHOrorpaHHuku. M3oOpakeHue
4.6 MPOCTEHIINX MHOTOIPaHHUKOB. Pa3BepTkum ky0a W mapasuielenurena.
Coznanue mMojeneil MHOTOrpaHHUKOB (U3 Oymaru, MpoBOJIOKH, IJIACTHIIMHA
U JIPYTUX MaTepHUaioB)

O0beM TPSIMOYTOJIBHOTO Mapajienenurnena, Kyoa. EnUHUIBI U3MepeHus

4.7
o0beMa
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6 KIIACC
IIpoBepsieMmble TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM
NPOrpaMMbl
Kon IIpoBepsieMble TPEAMETHBIE PE3YIIBTAThl OCBOCHUSI OCHOBHOU
MIPOBEPSIEMOTO o0pazoBaTenbHOM MporpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHuUs
pe3yJbTara
1 Yucna v BBIYUCIIEHUS

3HaTh ¥ IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3TMUHBIMHU BUIAMH YU CEI
1.1 U criocobamMu UX 3alucH, NEPEXOIUTh (€CIH 3TO BO3MOXKHO) OT OJAHOU
(OpMBI 3aMKCH YUCIIA K APYroi

CpaBHI/IBaTL U  YyIIOpsAJO4YMBaThb LECJIbIC YHCIA, OOBIKHOBEHHBIC

1.2
N JCCATUYIHBIC I[pO6I/I, CpaBHHUBATb YHCJIa OJHOI'O U PA3HbIX 3HAKOB

BI)IHOJ'IHSITB, coucrasd YCTHBIC nu IIMCBbMCHHBIC ITPHUCMBI,
apH(i)MeTI/ILIGCKI/Ie I[GﬁCTBPIH C HATypaJbHBIMHU W LCJIBIMH YHCIIAMH,
OOBIKHOBEHHBIMU U ACCATHYHBIMHA IIpO6HMI/I, ITOJIOKHUTCIbHBIMH
" OTPULHATCIbHBIMHA YU CJIaMHU

1.3

BpruucnaThs 3HaUEHUS] YUCIOBBIX BBIPAXKECHUH, BBIOJIHATH MPUKUIKY
U OIIEHKY pe3yJbTaTa BBIYUCIICHHM, BBITIOJHATH MPeoOpa3zoBaHUS
YUCJIOBBIX BBIPAKEHUNW HAa OCHOBE CBONCTB apu(PMETHUECKUX
JNEUCTBUU

1.4

OkpyrasTh 1eTble YWUcia W JECATUYHBIE JApoOU, HAXOIUTH
MPUOTTNKEHUS YUCE

1.5

COOTHOCUTB TOUKY Ha KOOPIMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €I
1.6 YUCIIOM M M300pakaTh YMClIa TOYKAMH Ha KOOPIWHATHOW MPSIMOiA,
HaXOAUTh MOIYJb YHCIIA

COOTHOCUTHP TOYKY B MPSAMOYTOJIbHOW CHCTEME KOOpPIHMHAT

1.7 .
C KOOpJAWHATaMH 3TOM TOUKHU
18 OxkpyryiATh Ledble YMCcha M JECATUYHBIE JpoOH, HAaXOAUTh
' IpUOIMKEHUS YUCE
2 Yucnoble 1 OyKBEHHBIE BBIPAKEHUS

[Tonumate U ynoTpeOasTh TEPMUHBI, CBSI3aHHBIC C 3AIUCHIO CTCTICHU
2.1 YuClia, HAXOAWTh KBaApaT M KyO 4YHCIA, BBIYKUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKECHUH, COAEPKALUX CTEIIEHU

ITonb30BaThCs IMpHU3HaAKaMU JCIIMMOCTHU, PACKIIAJIbIBATL HATYPAJIbHBIC

2.2
YHrCJia Ha IIPOCTBIC MHOXKXHUTCIIN
113
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2.3 [Tonp3oBaThCs MacITabOM, COCTABIIATH MPONOPLUUN U OTHOLIEHUS

Ucnonb3oBath OykBbI JUisi OOO3HAYEHUsT YHCEN TMPU  3alKCH
2.4 MaTE€MaTUYECKUX BBIPAXKEHHM, COCTaBISATH OYKBEHHBIE BBIPAKECHHUS
U (OpMyJIbl, HAXOUTh 3HAUCHUSI OYKBEHHBIX BbIPAKEHUIN

2.5 Haxonuts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Pernrenne TeKCTOBBIX 3a1a4
3.1 Pemiate MHOTOIIaroBbIE TEKCTOBBIE 33]a4 apU(PMETHUECKUM CIIOCOOOM

Pemars 3amaum, CBA3aHHBIE ¢ OTHOLIEHHWEM, IIPOMOPLMOHATBHOCTHIO
3.2 BEJIMYMH, TMPOLIEHTAMH, pellaTh TP OCHOBHBIE 33Jayd Ha ApoOu
Y IIPOLICHTHI

Pemarp 3amaum, conep)kamiMe  3aBUCUMOCTH,  CBSI3bIBAIOLIUE
BEJIMYHMHBL CKOPOCTb, BpEMS, pAacCTOSHUE, LIEHY, KOJIHYECTBO,
3.3 CTOMMOCTb, TTPOM3BOAUTEIHHOCTD, BpeMsi, 00beM paboThl, HCTIONb3Ys
apudmMeTnyecKkue JEHCTBHUS, OICHKY, NPUKHIKY; TOJB30BaTHCS
eIMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEIMYHUH

3.4 CocTaBnsiTh OYKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 33/1a4U

W3pnekarp  uHpOpMaIMIO,  NPEACTaBICHHYHO B Ta0auIax,
HAa  JUHEHHOW, CcTOjNOYaTroil  WIM  KpYroBOM  JHarpamMmax,

3.5
MHTEPIPETUPOBATH MPEACTABIECHHbIE JaHHbIE, UCIIONIb30BaTh JaHHBIE
IpU pelIeHUH 3a7au
16 [Ipencrapnare wuHGOPMALMIO C TIOMOUIBIO TaONMI, JMHEHHOU
' ¥ CTOJIOYATOMN AMarpaMm
4 Harnsnnasa reomerpus

[IpuBoauTh mHpHMeEpbl OOBEKTOB OKPYXKAIOMIETO MHUpPA, HMEIOIINUX
4.1 (dopMy M3YyUEHHBIX T€OMETPHUECKUX IJIOCKHUX M MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX 1 CHMMETPHYHBIX (HUTYD

N300paxkaTh C MOMOIIBIO IUPKYJS, JIMHEWKH, TPaHCIOPTUPA
4.2 HAa HEJIVMHOBAHHOW M KJIETYaTO OyMare u3y4eHHbIE IUIOCKHE
reoMeTpudeckrue GUrypbl 1 KOHQUTrypauuu, CAMMETPUYHBIE (PUTYPBI

[lonp30BaThCs TEOMETPUYECKHMMU MOHSATUSMH: PABEHCTBO (QUryp,
4.3 CUMMETpH; HCIIOJIb30BATh TEPMUHOJIOTHIO, CBS3aHHYIO
C CUMMETPHEN: OCb CUMMETPHH, LIEHTP CHMMETPUN

HaXOI[I/ITB BCIIMYHHBI YI'JIOB USMCPCHHUEM C ITIOMOIIBIO TPAHCIIOPTHUPA,
CTPOUTL YIJIbL SaI[aHHOﬁ BCIIMYHHBI, I10JIb30BATHCA IIPpU PCUHICHUHA

4.4
3a7a4 IrpaagyCHOM MCPOM YIJIOB, paCliIO3HABATL Ha YCPTECKAX OCTPLIU,
IIPSIMOM, Pa3BEPHYTHIN U TYIIOU YIJIbI
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BpruucnaTte  WIMHY ~— JIOMaHOW, TEPUMETP  MHOTOYIOJIbHHKA,
4.5 MOJIb30BAThCS €AWHUIAMU WM3MEPEHUS JUIMHBI, BBIPAXaTb OIHU
€IMHULIBI U3MEPECHUS JJIMHBI Yepe3 ApyTrue

Haxonuts, HCTIONIB3YysI UEPTEHKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY

4.6 . .
ABYMA TOYKaMM, OT TOYKHU JO IIPAMOU, JUIMHY ITYTH Ha KBaAAPAaTHON CCTKC

Boruucnsate mnomanas Guryp, cOCTaBiICHHBIX U3 MPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa30MEHUE Ha MPSAMOYTOJIHHUKH, HA PaBHBIC (UTYPHI,
4.7 JNOCTpauBaHUE 10 TNPSMOYIOJIbHUKA, IIOJb30BaThCSI OCHOBHBIMU
€OAMHUIAMHU H3MEPEHUsS IUIOMIAAW, BBIpaXaTb OIHU EIUHHIbI
V3MEPEHHUS TUIONIAAU Yepe3 Apyrue

PacniozHaBath Ha MOZAENAX M HM300paXKEHUSAX NUpPaMHUAY, KOHYC,
4.8 WIMHIpP, HCIOJIBb30BaTh TEPMHUHOJOTHIO: BEpIIKMHA, pedpo, T'paHb,
OCHOBaHHE, pa3BepTKa

4.9 N300paxkath Ha KIeTyaTol Oymare nmpsiMOYroJIbHBINA MapauieIenunea

410 Bbruncnare 00beM NpSAMOYroJbHOIO —MapajuleNenuiena, Kyoa,
' MOJIb30BaThCSl OCHOBHBIMU €AMHUIIAMH U3MEPEHHS 00beMa

411 Pemarp HecnoxHbIe 3aladyd Ha HAXOXKICHHE TE€OMETPUUYECKUX

BCIIMYHH B ITPAKTUYICCKUX CUTyallUAX

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon IIpoBepsieMBbIl DIIEMEHT COAEPKAHUS

1 HarypanbHbie uncna

Apudmernueckue IEHCTBHS ¢ MHOTO3HAYHBIMU HATypajJbHBIMUA YHCIIAMHU.
YucnoBble BbIpAKEHUS, MOPAJOK JEHCTBUI, HCHOIb30BAaHUE CKOOOK.
Hcrnonp30BaHue IpU BBIYMCIIEHUAX NEPEMECTUTEIIBHOIO U COYETATEIBLHOTO
CBOVCTB CJIOKEHUSI U YMHOYKEHUS, PACIIPENEIUTEIBHOIO CBOMCTBA YMHOXKECHHUS

1.1

1.2 OxpyrieHue HaTypaibHbIX YUCEIl

]_IGJ'II/ITGJ'II/I N KpaTHBIC 9UCJIA, HanOOIbIITHI O6HIPII>’I JCINUTCIIb 1 HAUMCHBIIICC

1.3
obuiee kpatHoe. J[eTMMOCTh CyMMBI U ITPOU3BEACHUS

1.4 Jlenenue ¢ ocTaTkoM
2 Hpobu

OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO JpOOU, COKpaIleHUE IPOOCi.

2.1 .
CpaBHeHI/Ie " YIIOPAOOYHNBAHUC I[pO6€I/I
79 Pentenue 3ala4 Ha HAXO0XXACHHUEC YAaCTHU OT LCJIOr0O U LCJIOro IO €ro 4acTu.
) I[pO6HO€ YHCJIO KaK pE3yJibTaT JCICHUA
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)3 [IpenacraBnenue JecATUYHOW JpoOM B BHUJAE OOBIKHOBEHHOM JIpoOu
) 1 BO3MOKHOCTD MPEJICTABICHHUS OOBIKHOBEHHOW JPOOU B BUJIC JICCATUIHOM

JlecsiTuuHble ApoOM W METpUYEcKas CHUCTeMa Mep. ApUPMETHIECKHC
2.4 | ICWCTBUSA W YKCIOBBIC BBIPAKCHHUS C OOBIKHOBCHHBIMHU W JCCATHUYHBIMU
Ipo0sIMU

OtHomenue. JleneHue B JaHHOM OTHOIIEHUW. Maciitad, Nponopius.

2.5 .
IIpruMmeHenune mponopuui Mpy pEeUICHUH 3a1a4

[Tonsitue mporeHTa. Beruucienne mporieHTa OT BETUYUHBI M BEITMYUHBI
2.6 | 1o ee MpOICHTY. BrIpaskeHne MPOIEHTOB JECATUYHBIMU Npo0smu. Pemenne
3a7a4 Ha TIPOIICHTHI. BeIpakeHre OTHOIIIEHHUS BEJIMUMH B TIPOIICHTaX

3 [TonoxureabHbIC U OTpULATCIbHLIC YKUCJIa

[lonoxurenpHble U OTpULATENbHBIE Uyncia. Llensle yncna. Moayne uucna,
3.1 reoMeTpudecKkasl HHTEepIpeTrauus MoAyis uyucia. H3oOpaxeHue uwucen
Ha KOOpAMHATHOU npsMoi. YucaoBsle mpoMeKyTKkU. CpaBHEHHE YHCET

39 ApudmMernyueckre IEHUCTBUA C TOJOXKUTEIBHBIMU M OTPULIATEIbHBIMU

qucjiaMu

[IpssmoyrosibHasE cUCTeMa KOOPAWHAT Ha TUIOCKOCTH. KoOopamHATHI TOYKH
3.3 Ha IUIOCKOCTH, abcumcca W opauHara. lloctpoenwe Touek u  Guryp
Ha KOOPJIMHATHOM TNIOCKOCTH

4 bykBeHHBIE BBIpaKECHUS

[Ipumenenne OykB A 3aldCH  MaTEMaTHYECKUX  BBIPAXKCHHM
u npemioxeHud. CpoicTBa apudmernueckux JeHCTBUU. bBykBeHHbIE

4.1
BBIPAYKEHUS U YMCIIOBBIE TIOJICTAHOBKHU. byKBEHHBIE paBEHCTBA, HAXOXKICHHUE
HEU3BECTHOI'O KOMIIOHEHTA
47 ®opmynbl, GOPMYIBI TIEPUMETPA W TUIOMIAAN TPSIMOYTOJIbHUKA, KBaJApaTa,
' o0beMa mapajjienenuiena u Kyoa
5 Pemmenne TeKCTOBBIX 3a/1a4

5.1 Perienne TeKCTOBBIX 337124 apu(METHUECKUM CIIOCOOOM

Pemenue nornueckux 3amad. Pemenue 3amad nepedbopoM BceX BO3MOXKHBIX
BAPUAHTOB

5.2

Pemenue 3amgad, comepykKampx 3aBUCUMOCTH, CBS3BIBAIONIUX BEIWYWHBIL:
CKOpOCTh, BpEMs, pAcCCTOSHHE, II€Ha, KOJHUYECTBO, CTOMMOCTb,
5.3 MIPOU3BOIUTEIHLHOCTD, BpeMsl, 00beM padoThl. ENMHUITBI U3MEPEHUS: MaCCHI,
CTOMMOCTH, PACCTOSHUS, BPEMEHHU, CKOpOCTH. CBs3b MEXIY CIUHHIIAMHU
W3MEPEHUS KaXXI0W BETMYNHBI
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Pemenue 3a1a4, CBSA3daHHBIX C OTHOHNICHHUCM, IIPOIIOPHUOHAJIBbHOCTBIO

5.4
BEJIMYMH, TPOIIEHTaMU; PEIICHUE OCHOBHBIX 3a/1a4 Ha IPOOH M MPOIIEHTHI

55 Onenka W TpPUKHIKA, OKpyrieHue pesynbrata. CocTaBieHHe OYyKBEHHBIX
' BBIPAKEHUH 10 YCIOBUIO 3a/1a4U.

5.6 [IpencraBneHre NaHHBIX C MOMOIIBIO Tabmuil u Auarpamm. CromOuaTsie
' auarpamMmbl. YTeHUE KPyroBbIX AHarpaMmm
6 Harnsanas reomerpust

6.1 Touka, mnpsmasi, OTpe30K, Jyd, Yrojd, JIOMaHas, MHOTOYIOJIbHUK,
' YETHIPEXYTOJBbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT

6.9 B3aunmHoe pacnosoxeHue IBYX MNPSMBIX Ha IJIOCKOCTH, IapajulesibHbIE
' npsIMble, IEPIEHANKYISPHBIE MTPSIMBbIE

6.3 N3mepeHne paccTOSHMUN: MEXAy ABYMsS TOYKAMM, OT TOYKH JIO MPSMOIA,

JUTMHA MapuIpyTa Ha KBaJpaTHOU CETKe

6.4 | MI3mMepeHue 1 MOCTPOEHUE YIJIOB € MOMOIIBIO TPAHCIIOPTHUPA

Buael TpeyroJbHUKOB: OCTPOYTOJIBHBIN, MPSAMOYIOJbHBIN, TYNOYTOJIbHBIM,

6.5 . .
paBHOOEIPEHHBIN, pABHOCTOPOHHU M

YerblpexyronsHuk. [IpsMoyrosbHuK, KBagpaT: HMCHOJIB30BAHHE CBOWCTB

6.6 N
CTOPOH, YIJIOB, THaroHaJeu

N300paxkenne reomerpuueckux (Uryp Ha HEIMHOBaHHOW Oymare
6.7 |C HCIONBb30BAaHWEM LMUPKYJS, JHWHEHKH, YrOJbHUKA, TPaHCIOPTHPA.
[TocTpoeHus Ha keT4aTon Oymare

6.8 | IlepumeTp MHOrOYroJbHUKA

[lonsatue  mmomaaun  GUTYpbl, EOUHUIBI  U3MEPEHUS  TUIOLIAIH.
6.9 | IIpubnmxeHHoe U3MepeHue miomanu Guryp, B TOM 4HCIe Ha KBaIpaTHOM
CeTKe

6.10 | IIpubnmxeHHOe u3MepeHue JJIMHbI OKPYKHOCTH, IUIOMIAIU Kpyra

Cummerpusi:  UeHTpalibHasg, oceBasi U 3epkaibHas. [loctpoenue

6.11
CUMMETPUYHBIX QUTYD
Harnsannasie MPEJCTABICHUS 0 MIPOCTPAHCTBEHHBIX burypax:
napajenenumnesi, Kyo, mpusma, nupamuaa, KOHyC, HUIUHAD, map u cdepa.
6.12 N300paxkenne  mpocTtpaHCTBeHHbIX  (uryp.  [Ipumepbr  pa3BepTok
' MHOTOTPAaHHUKOB,  LOWIMHApa ©  KoHyca. Co3pmaHue — Mopeneu
MPOCTPAHCTBEHHBIX (hUryp (M3 Oymaru, MpoBOJIOKH, MNIACTUIIUHA U IPYTUX
MaTepHaoB)
6.13 [Tonsitue oobema, eqUHUIBI U3MepeHus oobeMa. OObeM TPSIMOYTOJIBLHOTO
' napajuienenumnena, kyoa
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7 KIIACC
IIpoBepsieMmble TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM
MPOrpamMmbl
Kon [TpoBepsieMble MPEeIMETHBIE PE3YJIbTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pazoBaTenbHOM MporpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHuUs
pe3yJbTara
1 Yucna v BBIYUCIIEHUS
1 BeimonHsaTh, coderas  yCTHbIE W IUCbMEHHBIE  MPUEMBI,
' apumeTudecKre JeHCTBUS C PallMOHATILHBIMU YHCIIaMU
HaxonuTh  3HaueHHMs]  YHCIOBBIX  BBIPAKEHUW,  MPUMEHSTh
1.2 pa3zHoo0pa3Hble CIOCOOBI U MPUEMbI BEIUMCIIEHUS 3HAUEHUI IPOOHBIX
BBIPAXXEHUH, COJIEpPIKAIMX OOBIKHOBEHHBIE U JIECATUYHBIE 1po0U
[lepexoauTs OT oOAHOM (QOpPMBI 3amUCH YHCE K JIPyrou
13 (mpeoOpa3oBhIBaTh  JIECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JECATHYHYIO, B YacCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO JIPpOOBb)
1.4 CpaBHUBATH U YNOPSAOYUBATH PAlMOHATIBLHBIE YUCIA
1.5 OkpyriATs yucna

BpINONHATE MPUKHUAKY M OLEHKY PE3YJbTaTa BBIYMCICHUM, OLEHKY
1.6 3HAQYEHUM  YMUCJOBBIX  BBIPAKECHUW.  BBIIONHATH  ACHCTBUA
CO CTEIEHSIMMU C HaTypaJbHBIMU IT0KA3aTEISIMUA

[IpuMeHATP TNpU3HAKK JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIN

1.7
HaTypaJbHBIX YHUCECII
Pemats IMPaKTUKO-OPUCHTUPOBAHHLIC 3aJa4u, CBSI3BAHHBIC
C OTHOIIICHUEM BCJIMYHH, MPpONOPHHNOHAJIBHOCTBIO BCJINYHH,
1.8 IMpOonCHTaAMH, HHTCPIPCTUPOBATL  PC3YJIbTATBI  PCIHICHUA  3a4a4
C Y4€TOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMH
pacCMaTpuBaACMBbIX 06’I>€KTOB
2 AnreOpanuecKkue BhIpaKEHUs
71 Hcmonp3oBaTth anre6pqueCKy}o TCPMHUHOJIOTUIO W CHMBOIJIMKY,
' IMPUMCHATH €€ B IIPOLCCCC OCBOCHUA yqe6H0r0 Martcpuaia
79 HaXOI[I/ITB SHAYCHUA 6yKBeHHI>IX BBIp&)KGHI/Iﬁ Ipru 3aJaHHBIX
' SHAYCHUAX IICPEMCHHBIX
73 Bremonaate Hp606paBOBaHI/I$I OCJI0ro BBIPpAXKXCHHA B MHOI'OYJICH
' IMPUBCACHUEM HO)106HBIX CJIara€MhIX, paCKpPbITHEM CKO6OK
118
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BrInonHATE YMHOXEHHE OIHOYJIEHA Ha MHOIOWIEH U MHOIOWIECHA
2.4 Ha MHOTOWIEH, MPUMEHATh (OpMYJbl KBajJpaTa CyMMbl M KBaJpara
pa3HOCTH

OcyIecTBIATh pa3IOKEeHNE MHOTOWICHOB HA MHOKHUTENN C TTOMOIIBIO
2.5 BBIHECEHHS 32 CKOOKH OOIIET0 MHOXKUTENS, TPYIITUPOBKHU CIaraeMbiX,
npuMeHeHus: (HOPMYJIT COKPAIIEHHOTO YMHOXKEHUS

[TpumensaTs mpeodpazoBaHusi MHOTOWICHOB JIJISl PEIICHUS PA3TMIHBIX

2.6
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKH
27 Hcronp30BaTh CBOMCTBA CTEIEHEN C HATypajbHBIMU [OKa3aTEIIMU
' JUIs IpeoOpa30BaHus BbIPAXKEHUN
3 YpaBHEHUA U HEPABEHCTBA
Pemare nmMHEVHBIE ypaBHEHUsS C OJHOW IIEPEMEHHOW, IPUMEHSS
3.1 IIpaBuja IepPexoaa OT UCXOMHOIO YPAaBHEHMS K PaBHOCWIBHOMY E€MY.
[IpoBepATh, ABISETCA JIM YUCIO KOPHEM YPaBHEHUS
32 [Ipumensitb rpaduueckue MeTOAbl NPU PEUICHUH JMHEWHBIX
' YPaBHEHHI U UX CHCTEM
33 [TonGupate mpuMepsl map YKUCce, ABISIOIUXCS PEIIEHUEM JIMHEHHOTO
' YPaBHEHHUs C IBYMsI IIEPEMEHHBIMU
Crpoutb B KOOPAMHATHOW MJIOCKOCTU TpaUK JMHEHHOTO YpaBHEHUS
3.4 C IByMS TIEpEMEHHBIMU; MOJIB3YAICh TpadUKOM, IPUBOIUTH IPUMEPHI
penieHus ypaBHEHUS
35 Pemate cucTeMbl ABYX TMHEUHBIX YPABHEHUHN C IBYMsI [IEPEMEHHBIMU,

B TOM 4Hclie TpaduyecKu

CocTaBasTh M pelIaTh JUHENHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUI MO YCIOBHIO 33/1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ1ayy MOJTYyYEHHBINA PE3YIIbTAT

4 Koopaunate! u rpaduku. OyHKIuH

I/I306pa>1<aTL Ha KOOpHHHaTHOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIOIIHC
4.1 3alaHHbIM KOOpAWHAaTaM, JIydHd, OTPC3KH, HHTCPBAJbI, 3aIINCbhIBATb
YHCJIOBBIC ITPOMCIKYTKH HA anre6pa1/1qec1<0M SA3BIKE

OtMmeuarh, B KOOpI[HH&THOI?I IINIOCKOCTH TOYKH IIO 3aJaHHBIM

4.2
KOOpAHWHAaTaM
43 Crpoutb rpaduku auHeHbIX QyHKIUHA. CTpouTh rpaduk QyHKUIUUA
y =[x
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OnuceiBaTh ¢ MOMOIIBIO (PYHKIUN H3BECTHBIE 3aBUCHUMOCTH MEXKIY
4.4 BEIMYMHAMHU: CKOpPOCTb, BPEMS, PACCTOSHHE, ILIEHY, KOJIUYECTBO,
CTOUMOCTb, ITPOU3BOIUTEIBLHOCTD, BPEMsI, 00bEM pabOThI

4.5 HaxoauTe 3HaueHre pyHKIMH MO 3HAYEHUIO €€ apryMEeHTa

[Tonumate rpaduueckuil crnoco0 TMPEACTABICHUS W  aHalu3a
4.6 uHQOpMaNMK, W3BJICKAaTh W HHTEPIPETUPOBATH WHOOPMAITUIO
U3 rpauKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEMN

5 BeposiTHOCTB M cTaTucTHKa

Uwurtars uHopMaIuio, MpeIcTaBICHHYIO B TaOIUIaX, Ha JUarpaMMax,
5.1 NPEICTaBIIATh JaHHbIC B BHJE TaOJMI, CTPOUTh JHATrPAMMBI
(cronbukoBbIe (CTOMOYATHIE) M KPYT'OBBIE) 10 MAaCCHBAM 3HAYCHUN

OnuceiBaTh H HHTCPIPETUPOBATE PCAJIbHBIC YHMCIIOBBIC JIAHHBIC,

5.2
MpCaACTaBJICHHLIC B Ta6JIPIHaX, Ha Juarpammax, Fpa(i)I/IKaX

Hcnonp3oBaTh AN ONMUCAaHUS ~ JAaHHBIX ~ CTATUCTHUYECKHE
53 XapaKTePUCTUKH: CpelHee apupMeTHIecKoe, MeIuana, HauOobIIee
Y HaMCHbIIIee 3HAYCHHMSI, pa3Max

HNmets npeacTaBieHue o CIy4aliHOM U3MEHYMBOCTH Ha IIPUMEPAX 1IEH,
5.4 GU3UYECKUX BEJIWYUH, AaHTPOIIOMETPUYECKUX JIaHHBIX, HUMETh
MPEJICTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH

6 I'eomerpus

Pacnio3HaBath M3ydeHHbIE T€OMETpUUECKHE (UTYPBI, ONPEAETSATh UX
B3aMMHOE PACMOJIO)KEHUE, M300pa)kaTh TeOMETpUYECKue QUryphl,
6.1 BBINIOJHATE YEPTEXHU 110 YCIOBHIO 3adaud. M3MepsATh JMHEHHbIE
Y YIJIOBBIE BEIMYUHBL. Pemiare 3a7aun Ha BBIYMCICHUE JUIMH OTPE3KOB
Y BEJIWYHH YIJIOB

Jlenath rpyOyr0 OIIEHKY JMHEWHBIX U YITIOBBIX BEJIUYMH MPEIMETOB
6.2 B pEaJIbHOM >KHU3HHU, Pa3MEPOB MPUPOJHBIX OO0BEKTOB. Paznuuarh
pa3Mepsl 3TUX OOBEKTOB IO MOPSAAKY BETUYHHBI

6.3 CTpouTh 4yepTeKu K F€OMETPUUYECKUM 3a/1a4aM

ITonp30BaThCs IMpUu3HaKaMu paBCHCTBA TPCYI'OJIbHUKOB, HCIIOJIb30BATh

6.4 IPU3HAKH U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJbHUKOB ITPH PELLICHUH
3a1a4
6.5 HpOBOI[I/ITI: JJIOTUYCCKUC PaCCyKACHUA C HUCIIOJIB30BAHUECM
' TE€OMETPUUYECKUX TEOPEM
ITonb3oBatbes IIpU3HAKaMH paBCHCTBA MMPpAMOYTOJIbHBIX
6.6 TPCYTOJILHUKOB, CBOMCTBOM MCEIUaHBbI, HpOBGI[GHHOfI K THUIIOTCHY3C
MMpsAMOYTOJIBHOT'O TPECYI'OJIbHUKA, B pPCHICHUHU I'COMCTPHUICCKUX 3aaa4d
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OnpenensiTe NapayiieIbHOCTh NPSIMBIX C MOMOILBIO YIJIOB, KOTOpPbIE
oOpazyer ¢ HUMH cekymias. Onpenenars NnapamuieIbHOCTh MPSMBbIX

6.7 N . .
C IIOMOIIBIO PABEHCTBA PACCTOSTHUN OT TOYEK OJTHOM MPSIMOIL 10 TOUYEK
JIPYrou npsiMoun

6.8 Pemate 3amauu Ha kiaeT4aroi Oymare

[TpoBOAUTH BBHIYUCIECHHUS M HAXOAWTh YHCIOBbIE MU OYKBEHHBIE
3HAQUYEHUSI YIJOB B TEOMETPUYECKMX 3aJadyax C HCIOJIb30BAHUEM
6.9 CYMMBI YIJIOB TPEYT'OJbHMKOB U MHOI'OYI'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPH [EPECEUECHUU JBYX MapaUICIbHBIX MPSIMbIX
cexymen. Pemars npakTryeckue 3a1a4u Ha HaXOKICHHUE YIJIOB

Brnagerp TmMOHATHEM TE€OMETPUYECKOTO MecTa TOYeK. YMETh
6.10 ONpenessITh OHCCEKTPUCY YyIJla U CEPEeIUWHHBIA MEePHeHAUKYIAP
K OTPE3KY Kak FT€OMETPHUYECKHE MECTa TOUCK

@opMyIIUPOBaTh  ONPEACICHUS OKPYXKHOCTH W Kpyra, XOpHAbl
6.11 U JUaMETpa OKPYKHOCTH, IOJb30BAaTbCS MX CBOMCTBAMH. YMETh
MPUMEHATH 3TU CBOWCTBA MPU PEIICHUU 3a71a4

Brnanerp moHATHEM ONMHMCAHHON OKOJIO TPEYroOJIbHUKA OKPY>KHOCTH,
yMeTh HaxoAauTh ee IleHTp. [lonb3oBarhcsi (pakTamMu O TOM, YTO
6.12 OMCCEKTPUCHI YIJIOB TPEYrojbHUKA TEPECeKaroTCs B OJHOW TOYKE,
U O TOM, YTO CEpEJUHHbIC TEPHEHIUKYISIPhl K CTOpOHAM
TPEYrOJIbHUKA NIEPECEKAIOTCA B OJTHOM TOUKE

Brnaners mnoHsTHEM KacaTenbHOM K OKPYXHOCTH, MOJIb30BaThCA
6.13 TEOPEMOM O TNEPHEHAUKYJISPHOCTM KacaTeJIbHOW M paauyca,
IIPOBEJEHHOr 0 K TOUKE KaCaHUs

ITonp30BaThCs HpOCTCﬁHIHMPI recoMCTpUYCCKMMHN HCEPABCHCTBAMMU,

6.14 .
IIOHMMAaTh UX NPAKTUYECKUI CMBICI

HpOBOI[I/ITB OCHOBHBIC T'COMCTPHYCCKHUC IIOCTPOCHHUA C IIOMOIIBIO

6.15 .
LUPKYJI U JIUHEHKH

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon [IpoBepsieMblil 3JIEMEHT COAECPKAHUS

1 Yuca U BEIYUCIICHUSA

Jpobu OOBIKHOBEHHBIE U AECCATHUYHbBIC, IEPEXO] OT OAHOU (HOPMBI 3aluch
1.1 npobeit k apyrou. lloHaTHe palmoHAILHOTO YHCIA, 3allKCh, CPaBHEHUE,
YIIOPSIIOYUBAHNE PAIIMOHATBHBIX YUCEI
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ApudpmMernyeckre ACHCTBUSA C pallMOHAJIbHBIMHU yuciaaMH. Pemenue 3amay

1.2 .
U3 peaJbHON MPAKTUKYU Ha YacTH, Ha IpoOH

13 CreneHb C HaTypajbHBIM IIOKa3aTelIeM: OIpeJesieHHe, NpeoOpa3oBaHue
' BBIPAYKEHUI HAa OCHOBE OIPEIENICHUS, 3aIUCh OOJBIINX YHCEI

14 [TporeHTsl, 3aMUCh MPOIICHTOB B BHJIE ApoOU U ApoOU B BHUAE MPOIICHTOB.
' Tpu ocHOBHBIE 3371241 HA IPOIICHTHI, PEIICHUE 3371a9 U3 PEaTbHOM IPAKTHKU

15 [IpumeHeHrne TPU3HAKOB JEIMMOCTH, PA3OKCHHE Ha MHOXHUTENN
' HaTypaJbHBIX YHCEl

16 PeanbHble  3aBUCMMOCTH, B TOM 4Hcie TpsMas U oOpaTHas
' IPONOPLIMOHATBbHOCTH

2 Anrebpandeckue BbIpaKeHUs

71 IlepeMeHHBIE, YUCI0BOE 3HAUEHUE BBIPAKECHUS C IEPEMEHHOM. JlonycTUMBIE
' 3HAYCHHS TIEPEMEHHBIX

29 [IpencraBneHrne 3aBUCHMOCTH MEXJy BEIMYMHAMU B BHJE (OPMYIIBL
' Beraucnenus mo ¢popmyiam

53 [IpeoOpazoBanue OyKBEHHBIX BBIP@KEHUH, TOXJAECTBEHHO paBHBIC

BBIPAKCHUA

2.4 CBoiicTBa CTENEHU C HATYypaJIbHBIM MOKa3aTelIeM

OI[HOIIJ'IGHBI 1 MHOrouieHsl. CTEIeHbh MHOT'OYJICHA. CJ'IO)KGHI/IG, BBIYHUTAHUC,
YMHOKCHUC MHOT'OYJICHOB

2.5

dopMysIbl  COKpAIIEHHOTO YMHOXEHHUs: KBaJpaT CyMMbl M KBajpar
2.6 pazHoctu. dDopMyna pa3HOCTHM KBaJapaToB. PasioxeHue MHOTOYJICHOB
Ha MHOKUTEIIU

3 VYpaBHeHus
31 VYpaBHEHUE, KOpPEHb YypaBHEHUS, IpaBWia IPEoOpa3OBaHUS YpaBHEHMUS,
' PaBHOCWJIBHOCTb YPABHEHUI
39 JIuneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOW, YHCIO KOPHEH JIMHEWHOIO
' YPaBHEHUs], PELICHUE JIMHEWHBIX YPaBHEHUN
33 CocraBiieHHE ypaBHEHUU MO YCJIOBHIO 3aayu. PemieHne TeKCTOBBIX 3a1ad

C IOMOIIBIO YPABHEHUN

3.4 | JIuneitHoe ypaBHEHHE C IBYMs MEPEMEHHBIMU U €ro Tpaduk

Cucrema AByX JIMHEHMHBIX YpaBHEHUW C JBYMs MEpEeMEHHbIMU. PerieHue
3.5 CUCTEM ypaBHEHUN CrIOCOOOM 10IcTaHOBKH. [IpuMepsI pelieHrs TeKCTOBBIX
3a71a4 C MOMOUIBIO CUCTEM YPABHEHUH

122
[okymeHT co3gaH B anekTpoHHo copme. Ne Corn 93 ot 28.04.2026. Vicnonnutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 122 n3 144. CtpaHuua cosaaHa: 28.04.2026 17:03 =¥ TATAPCTAH



Denepanbhast pabodas nporpamma | MatemaTnka. 5—9 ximaccsl (0a30Bblid yPOBCHB)

4 Koopaunats! u rpaduku. OyHKIIIH

4.1 Koopaunara Touku Ha ipsiMoit

YucnoBbie IMPOMCIKYTKH. Paccrosinue MCKAY ABYMS TOUKaMH KOOp,HHHaTHOﬁ

4.2 -
TIPSIMOMA
43 [IpsimoyronbHas cuctema koopaunat, ocu Ox u Oy. AGciucca u opJuHaTa
' TOYKHU HA KOOPAMHATHOM IJIOCKOCTH
44 [Tpumeps rpadukoB, 3amanHbix Gopmynamu. Utenne rpadmkoB peabHBIX

3aBUCUMOCTEM

4.5  |Ilousarue ¢pyukuu. I'padux pynkunn. CBoicTBa PyHKIIHIA

4.6 | Jluneiinas ¢pyskuus, ee rpaduk. ['paduk pyHkuun y = [X|

['paduyeckoe penieHre JIUHEWHBIX YpPaBHEHUM W CHUCTEM JIMHEHHBIX

4.7 .
ypaBHEHUH

S BeposTtHOCTE U cTaTHCTHKA

[IpencraBiieHre JaHHBIX B BUJIE TA0JIUL, JUarpaMM, rpadukoB. 3aroIHEHUE
Ta0JIUI, YTEHUE M IOCTPOCHHE IUarpaMM (CTOJOMKOBBIX (CTOJOYATHIX)
5.1 U KpyroBblX). YUreHue rpaduKoB peaibHbIX MpoleccoB. V3pneuenue
uH(bOpMaMU U3 JUarpaMM M TaOJIML, MCIOJIb30BaHHE W WHTEPIpEeTaLus
JTAHHBIX

OnucaTenbHas CTaTHCTHKA: CpelHee apu(dmeTrnueckoe, MeauaHa, pa3max,
5.2 HanOOoJIbIIIEe U HAMMEHbIIIEE 3HAYEHUST Ha0Opa YMCIIOBBIX TaHHBIX. [IpumMepsr
CIIy4aliHOM M3MEHYUBOCTH

CrnyyaliHbIil SKCHepUMEHT (OIBbIT) U ciay4ailHoe coObiTHe. BeposiTHOCTBH
U Yactora. Poib ManoBepOsSTHBIX M MPAKTUUYECKH JTOCTOBEPHBIX COOBITHIA

53
B Ipupone M B obOmectBe. MoHeTa W WurpaibHas KOCTb B TEOPUHU
BEPOATHOCTEN
I'pad, Bepmmua, pebpo. Crenenp BepmuHbL. Yucmo pedep U cymmapHas
54 crenenb BepiuH. [IpencraBnenne o cBsizHocTH rpada. Llenu u muxisl. [Tytu
' B rpadax. O6xox rpada (ditnepoB myth). IlpencraBnenue 00
OpPUEHTUPOBAHHOM rpade. Penienue 3aga4 ¢ nomoibio rpadoB
6 I'eomeTpus

HavanbHbie noustus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. Yol Buasl
6.1 yriioB. BeprukanbHble M cMexHble yribl. buccekrpuca yrna. Jlomanas,
MHOTOYTroJIbHUK. [lapaminenbHOCTh U NEPIEHANKYIISIPHOCTD MTPSAMBIX

Cummetrpuunbie (urypel. OCHOBHBIE CBONCTBA OCEBOM CUMMETPHH.

6.2
HpI/IMepBI CUMMCTPHUHU B OKPYKaromieM MUpPE
123
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OCHOBHBIE MOCTPOCHHS C MOMOIIBIO LUPKYJIS U JIMHEUKU. TpeyrojbHUK.

6.3 .

Bricora, mennana, OuccekTpuca, ux cBoiicTBa
6.4 PaBHOOEApEHHBII M  PABHOCTOPOHHHUH TpEeYroiabHUKH. HepaBeHCTBO
' TpPEYroJibHUKa
6.5 CpolicTBa M TpPHU3HAKKM PABHOOEAPEHHOIO TpeyrojbHuka. I[lpu3Haku
' PaBEHCTBA TPEYTOJILHIUKOB
6.6 CpoiicTBA ¥ TNpU3HAKA MAapaUIENbHbIX MHOpAMbIX. CyMMa  yrioB
' TPEYrOJIbHUKA. BHEIIHUE YIIIbl TPEYTOJIbHUKA

[IpsiMoyrosibHbIA  TpeyroiabHUK. (CBOWCTBO MEIHUAHBI MPSMOYTOJIBHOIO
6.7 | TPEYrOIbHNKS, IPOBEICHHOM K runoreHyse. Ilpu3Hakm paBeHCTBa

NPSIMOYTOJIbHBIX TPEYrOJIbHUKOB. [IpSIMOYTONBHBIN TPEeyroiabHUK C YIIIOM
B 30°

HepaBencTtBa B TeoMeTpUH: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO
6.8 O JIMHE JIOMaHOM, TeopeMa O OousblieM yrie U OoJblIel CTOpOHE
TpeyrojibHUKA. [lepreHIuKysp U HaKJIOHHAs

['eomeTprueckoe MecTO TOYEK. buccekTprca yriia H CEpelIUHHBIN
MEPIEHIUKYJIISIP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK

6.9

OKpyXHOCTb M Kpyr, XOpAa W JUWaMeTp, HUX CBOWCTBA. B3amMHOe
6.10 |pacnonoxeHue OKpyX HOCTH U npsiMol. KacarenpHas U cekyias
K OKPYXKHOCTH

OKPY)KHOCTB, BIIMCaHHAs1 B YI'OJIL Bnucannas u onmcaHHas OKPYKHOCTH

6.11
TPCYIrOJIbHUKA
124
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8 KUIIACC
IIpoBepsieMmble TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM
MPOrpamMmbl
Kon [TpoBepsieMble MPEeIMETHBIE PE3YJIbTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pazoBaTenbHOM MporpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHuUs
pe3yJbTara
1 Yucna v BBIYUCIIEHUS
Hcnonb3oBaTh  HayallbHbIE  MPEACTABICHHUS O  MHOXECTBE
11 JNEUCTBUTENBHBIX YUCEN JI1 CPABHEHHMS, OKPYIJICHUSI U BBIYMCIICHUM,
' n300paxkaTh JACHCTBUTENIbHBIE YHMCIIa TOYKAMU Ha KOOPAMHATHOU
PAMOU
[Ipumensaty mnoHATHEe apUdMETUYECKOro KBAJAPATHOTO  KOPHS,
12 HAaXOJUTh KBaJpaTHbIE KOPHHU, HCIOIB3YS MpU HEOOXOAUMOCTU
' KaJIbKYJISITOP, BRIMOIHATH MPeoOpa3oBaHus BIPAXKEHUH, COIepKAITUX
KBaJpaTHbIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEMN
13 Hcnonp3oBaTh 3amucu OOJBIIMX W MAIbIX YHCENT C IOMOILBIO
' JECSITUUHBIX ApoOel u creneHel yncna 10
2 AnreOpandeckue BIPaKEHUS
[IpyMeHsATh MOHATHE CTENEHH C LEJIbIM MOKAa3aTeleM, BBINOJIHATH
2.1 mpeoOpa3oBaHusl BBIPAKECHUM, COACPXKAIIMX CTENEHU C IEIbIM

ITOKa3aTcCJICM

BrInonHATh  TOXKAECTBEHHBIE  MPEeoOpa3oBaHUsl  PallMOHAJIBHBIX
2.2 BBIDAKEHUM HAa OCHOBE MPaBUJ JEHWCTBUM HAJ MHOIOYJIEHAMH
U anreOpanyecKuMH IpoosiMuU

2.3 PaCKJIaIIBIBaTB KBa,HpaTHBIfI TPEXUICH Ha MHOXHUTCIIN
24 HpI/IMGHSITB HpCO6paBOBaHI/ISI BBIpa)KCHI/Iﬁ I PCHICHUS PA3JIMYHBIX
' 3a1a4 U3 MaTCMAaTUuKu, CMCIKHBIX IIPECAMCTOB, U3 peaHBHOfI IMPAaKTUKN
3 ypaBHCHI/IH N HCPABCHCTBA
Pemrats J'IPIHGfIHBI@, KBaJpaTHBIC YPABHCHUA W PAllHOHAJIBbHBIC
3.1 YpaBHCHH:A, CBOAAIINCCA K HUM, CUCTCMbBI IBYX ypaBHCHI/Iﬁ C ABYyMs
IMCPCMCHHBIMU
[IpoBomuTh NpPOCTEHIINE MCCIENOBAHUSA YPAaBHEHHM W CHUCTEM
39 ypaBHCHHﬁ, B TOM YHUCJIC C IMPUMCHCHUEM Fpaq)I/I‘{eCKI/IX
) HpCI[CTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTI), HMCCT JIM YPAaBHCHUC WJIM CHCTCMaA
ypaBHeHI/Iﬁ peuicHusd, €CiIIn UMECT, TO CKOJIBKO, U Hpoqee)
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[lepexoguTs OT ciOBeCHOM (OPMYIUPOBKM 3a7aud K €€
anreOpanyeckod MOJIEIM C TIOMOIIBID COCTaBJIEHUS YpaBHEHHUS
WIH CHCTEMbl YpPaBHEHMI, HMHTEpPIPETHPOBATh B COOTBETCTBHUH

3.3

C KOHTEKCTOM 3aJ1a4! MOJy4YECHHBIA pe3yJIbTaT

[IpumeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsI CPABHEHHUS, OLICHKHU,
34 pelaTh JMHEWHbIE HEPABEHCTBA C OJTHOU MEPEMEHHON U UX CUCTEMBI,
' JTaBaTh  rpaUYEeCKyr0  WJLTIOCTPAIIMI0O  MHOXKECTBA  PEIICHHM

HCPAaBCHCTBA, CUCTCMBI HCPABCHCTB

4 OyHKIUH

[lonumaTe M MCHONAB30BATH (PYHKIUMOHAIbHBIE TOHATUS M S3BIK
41 (TEpMUHBI, CHUMBOJIMYECKHE OOO3HAYEHHUS), ONPEAEIATh 3HAYCHUE
' GYHKIMY MO 3HAYEHUIO apryMEHTa, OINpPEAeiATh CBOMCTBA (PYHKIUHU

1o ee rpapuKy

k

Crtpouts rpaduku sneMeHTapHBIX (PYHKUMNA BUma: V=", y = X5,
R

4.2
y = x°, y = |x|, omuchIBaTh CBOMCTBAa YMCIOBOH (DYHKIHUHU IO €€

rpaduky

5 BepositHOCTE M cTaTHCTHKA

M3Bnekarh W mOpeoOpa3oBbIBaTh HHGOPMAIINIO, TPEACTABICHHYIO
5.1 B BUJE TaOmul, Auarpamm, rpauKoB, MPEACTaBIATh JaHHbIE B BHUJIE
TabJIull, JUarpaMm, rpaukoB

OnuceiBaTh JTaHHBIE C TMOMOLIBIO CTATUCTUYECKHX IOKA3aTENICH:
5.2 CpPeIHUX 3HAUYeHHM W Mep pacceuBaHus (pa3max, AucCHepcus
Y CTaHJapTHOE OTKJIOHEHUE)

HaxoauTh 4acTOTHI YUCIOBBIX 3HAYEHHUI M YaCTOTHI COOBITHH, B TOM

5.3 . .
YHUCJIC 110 pE3yjibTaTaM U3MCPCHUN U Ha6J'IIOI[eHI/II/I
HaXOIII/ITB BCPOATHOCTH CJ'IY‘I&I?IHBIX CO6I>ITI’II>1 B OIIbITaX, 3Hasd
54 BCPOATHOCTH J3JICMCHTAPHBIX CO6I>ITI/H>'I, B TOM 4YHCIIC B OIIbITax
C pPaBHOBO3MOXHBIMH 3JICMCHTAPHBIMHU CO6I)ITI/ISIMI/I
55 Hcnonb3oBath rpa(bnqecxne MOIOCIIN: ACPCBO CJIY‘I&IZHOI‘O
' 9KCIICPUMCHTA, JharpaMMBbl Bﬁnepa, qHUCJIOBasd IMpsaMast
OHCpI/IpOBaTB INOHATHUAMU. MHOXCCTBO, IIOJMHOXKCCTBO., BBIIIOJIHATH
5 6 orncpanuu Hall MHO>XKXCCTBAMM . O6TJCI[I/IHCHI/I€, IepeCccUcCHMUC,
. JOIIOJIHCHUCE, INCPCUYUCIIATD DJICMCHTHI MHOXECTB, IIPUMCHITDH
CBOMCTBA MHOXXECTB
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Hcnonb3oBaTh rpadudeckoe MPEACTABICHHE MHOXECTB H CBS3CH
5.7 MEXIY HUMHU [JI1 ONMCAHUS TMPOIECCOB MU SIBIICHHWM, B TOM YMCIE
P PEIICHUH 3a]1a4 U3 IPYTruX y4eOHBIX MIPEAMETOB U KYpCOB

6 ['eomeTpus

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYIOJIBHUKOB, UX JJIEMEHTBHIL,
6.1 IOJIb30BAaTbCSl WX CBOWCTBAMM IIPU PELICHUUM TE€OMETPUUYECKUX
3a1a4

6.2 ITpUMEHSATh CBOMCTBA TOYKH II€PECCUCHHMS MEIUaH TPEYroJbHUKA
' (LeHTpa Macc) B pEIIeHNH 3a1a4

Bnagere mnoHsTHEM CpeaHEW JHMHUM TPEYTrOJbHUKA W TPAICLUU,
6.3 MPUMEHATh KX CBOWCTBA MPH PEIIEHHH T'€OMETPUUYECKUX 3ajad.
' [Tonb3oBatbesa TeopeMoit Paseca U TEOPEMOM O MPOMOPIHUOHAITIBHBIX

OTPEC3KaX, IPUMCHATH UX OJIA PCHICHUS IIPAKTHYCCKUX 3aaa4

[IpumeHsTh mNpu3HAKM TMOAOOUS TPEYrOJbHUKOB B  PEHICHUH
reOMETPUYECKUX 3a1a4

6.4

[Tonw3oBatrbest Teopemoit [ludaropa nas pernieHus reoMeTpudecKux
U TpakThueckux 3agad. CTpouTh MaTeMaTUYECKyl0 MOJIEJb
B IPAKTUYECKUX 33]1a4ax, CAMOCTOSITENBLHO JIETIaTh YEPTEXK U HAXOIUTh

6.5

COOTBCTCTBYIOIIHMC TJIMHBI

Bnagere moHATHSMHM CHUHYCA, KOCMHYCa M TaHT€HCa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TPEyroyibHUKa. llonb30BaTbCsi 3TUMH MOHSATUAMU
JUISL PELICHUS ITPAKTUYECKUX 3a/1a4

Boruncnate  (pazauuHbIME - cioco0aMu) IUIOIIAAb  TPEyrojbHUKA
U IUIOLIAJAX MHOTOYTOJNBHBIX (Uryp (IOJB3YSCh, TIe HEOOXOIUMO,
KAJIBKYIATOpOM). [IpUMEHATh MONy4eHHbIE YMEHHS B MPAKTUYECKUX
3aa4ax

6.7

Bnanerp  moOHATHSIMM ~ BOMCAHHOTO M LEHTPAJIbHOTO  yIja,
UCII0JIb30BAaTh TEOPEMbI O BIIMCAHHBIX YIJIaX, yriaX MEXAy XOpJaMu
(CeKymmMMHU) U yriie MEXIy KacaTeJIbHOM M XOPJIOM MHpH PEIICHUU
FEOMETPUYECKUX 3a/1a4

6.8

Brnagete MOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH
CBOWCTBA ONKMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PELLIEHNUH 3a]1a4

6.9

[IpuMeHATP TONY4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH

6.10 MAaTCMAaTHYCCKUC MOACIN AJI1 3ada4d peaHBHOﬁ JKU3HHU U IIPOBOIUTH
' COOTBCTCTBYIOIIHC BBIYHMCJIICHHA C IMPUMCHCHHUCM HOI[O6I/I$I

¥ TPUTOHOMETPHUH (TIOTB3YSACH, T/I€ HEOOXOAUMO, KATLKYISITOPOM)
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IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

Kon [IpoBepsieMblil 3JIEMEHT COAEPKAHUS

1 Yucia U BBIYUCIICHUA

KBanpaTHbiii kopeHb u3 uucna. [loHstne 00 HppalMOHAIBLHOM YHCIIE.

1.1
JlecsaTnuHble MPUOIUKEHUS UPPALUOHAIBHBIX YHCET

CgoiicTBa apumeTHyecKux KBAAPATHBIX KOPHEH U UX TPUMEHEHUE
1.2 K  TpeoOpa3oBaHUIO  YHUCIOBBIX  BBIPQXKEHUW U BBIUMCIICHUSIM.
JIeMCTBUTENBHBIE YHUCTIA

1.3 CreneHb C LENbIM MOKa3aTeseM U €€ cBoicTBa. CTaHIapTHAs 3allUCh YKCIia

2 Anrebpandeckue BbIpaKeHUS

KBagparHelii  TpexX4jeH,  pas3lOKEHHE  KBAaApaTHOIO  TPEXWICHA
Ha MHOYKHTEIIN

2.1

2.2 | AnreOpandeckast 1poob. OCHOBHOE CBOMCTBO aireOpandeckoil 1poou

2.3 CrnoxeHue, BBIYUTaHUE, YMHOKEHHUE, JelIeHUe anreOdpanueckux aApooeit

2.4 PannonanbHbIe BRIPAKEHUS U UX TPEOOpa3oBaHUE

3 VYpaBHEHMS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, GopMyna KOpHEW KBaJgpaTHOTO ypaBHEHUS.

A
3 Teopema Buera

3.2 Pemenue ypaBHeHU, CBOASAIINXCS K JINHENHBIM U KBaJIPAaTHBIM

3.3 [Ipocreiimue npoObHO-paIioOHabHBIE YPABHEHHUSI

['paduueckas unTEepnpeTanus ypaBHEHUH ¢ JBYMs IEPEMEHHBIMU U CUCTEM
3.4 | IMHENHBIX YpaBHEHUH ¢ ABYMs NepeMeHHbIMU. [IpuMepsl perieHus cuctemM
HEJIMHEWHBIX YPABHEHUM C IBYMS EPEMEHHBIMU

35 Pemenue TeKCTOBBIX 3aaa4d aJIF€6p8,I/I‘{€CKI/IM crocobom

3.6 | YucnoBbie HEpaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ OTHOM NTEpEMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuHeHbIe HEpaBEHCTBA C OAHOM IIEPEMEHHON

3.10 | CucreMbl TMHEHHBIX HEPABEHCTB C OJHOM MMEPEMEHHON

4 OyHKIUU
41 Ilonsarue (I)YHI(I_II/II/I O6J’I3CTB OIpCACIICHUA W MHOXKCCTBO 3HAYEHUN
' dbynkun. CriocoOb! 3axanus QyHKIUH
128
[okymeHT co3gaH B anekTpoHHo copme. Ne Corn 93 ot 28.04.2026. Vicnonnutens: KOHycoBa 3.H. r';_nEf{TPaHHb]ﬁ
Ctpanuua 128 n3 144. CtpaHuua cosgaHa: 28.04.2026 17:03 =¥ TATAPCTAH



Denepanbhast pabodas nporpamma | MatemaTnka. 5—9 ximaccsl (0a30Bblid yPOBCHB)

4.2 | I'padux ¢pyakiun. Urenne cBocTB pyHKINU 1O ee TpaduKy

4.3 [Tpumepsl rpadMKOB GYHKIUN, OTpAKAIOUIUX PEaTbHbIE TPOLIECCHI

@OyHKLIMK, ONUCHIBAIOIIME MPSAMYI0O M OOpaTHYIO MPONOPLUOHATIBHBIE
3aBHCHUMOCTH, UX IpapuKu

4.4

4.5 |OyHKOUHYy = X% y=x3

4.6 | Oynakupn y = Jx, y = x|

4.7 ['paduueckoe pelieHrne ypaBHEHUN U CUCTEM ypaBHEHUN

5 BeposiTHOCTh M cTaTucTHKa

5.1 [IpencraBnenre JaHHBIX B BUJE TaOIMII, JUArpamMmm, rpadukoB

59 MHOXecTBO,  3JEMEHT  MHOXECTBa,  MOAMHOXecTBo.  Omnepaiuu
' HaJ MHOXECTBaMU: 00bEINHEHHE, TIEPECEUCHHE, JOMOTHECHUE

53 CaoiicTBa  omepauuii  HaJ  MHOXKECTBaMU: NEePEMECTUTENBHOE,
' COYETATENIbHOE, PACTIPEICIUTENLHOE, BKIIIOUCHUS

54 Hcnonb3oBanue rpauyeckoro mpejCTaBlICHUsS MHOXKECTB IS OMHCAHUS
' peaNbHBIX MPOLECCOB U SIBICHUM, ITPU PEIICHUU 33]1a4.

55 N3mepenue paccemBaHusl JaHHbIX. J(McHiepcHs U CTaHIAPTHOE OTKJIOHEHHE
' YHUCJIOBBIX HA0OpOB. JlnarpamMmma paccenBaHus

DneMeHTapHble COOBITHSL cliydaiiHOro onbita. CiydallHble COOBITHS.
56 BepositHoctt  coObITHH. OMBITBI ¢ PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU

coObrTusiMu.  Ciydaiinplii  BeIOOp. CBSI3p  MEXKAY MaJOBEPOSTHBIMHU
Y TIPAKTUYECKU JOCTOBEPHBIMH COOBITUSIMH B TIPUPOJIC, OOIIIECTBE U HAYKE

HepeBo. CBoiicTBa [€peBbEB: EIWHCTBEHHOCTHb IIYTH, CYIIECTBOBaHUE
5.7 BUCSYEH BEPIIMHBI, CBS3b MEXIY YHCIOM BEpIIMH M YHUCIOM pedep.
[TpaBuno ymuoxxenus. Pemenue 3aad ¢ moMoIpio rpagos

[IpotuBomonoxueie  coObiTHsi. Jmarpamma  Dinmepa. OObeauHEHUE
5.8 u mnepeceueHne coObiTuil. HecoBmecTHble coObiTusa. dDopmyna ClIOKEHHS
BEPOATHOCTEN

5.9 YcnoBHas BepoATHOCTH. [IpaBuino ymHokenus. HezaBucrumbie cOOBITHS

[IpencraBieHne SKCIIEpUMEHTa B BHJE JepeBa. PemeHue 3agau
5.10 |Ha HaxOXIEHHE BEPOSTHOCTEH C TMOMOIIBID JIepeBa  CIy4alHOIO
JKCIIEPUMEHTA, THarpaMmm Jisepa

6 ['eomeTpus

6.1 Yereipexyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMmoyrosibHUK, pOMO, KBaJpaT, UX NPU3HAKU U CBOMCTBA
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Tpamemnusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA H  TNPHU3HAKU.

6.3
[IpsimoyrosibHas Tpanenus

Meron ynBoenust menuansl. LleHTpanbHas cumMmerpus. Teopema Daneca
1 TeopemMa O MPOMOPLHMOHAIBHBIX OTpe3Kax

6.4

6.5 CpenHure nuHAM TpeyrojabHUKa U Tpaneuuu. LleHTp Macc TpeyronbHuKa

[lomobue TpeyroapbHUKOB, Kod(pduiment momodbus. I[lpusHaku mnomoOus

6.6
TPEYroiabHUKOB. [IpuMeHeHue mogo0us npu penieHuy NpakTHIECKUX 3a1a4

6.7 dopmynel IS TUIOMIAAM  TPEYroJbHUKA, TapajuiesiorpaMma, pomoba
' U Tpareiuu

6.8 CpoiicTBa mmomaaeii reomerpudeckux ¢uryp. OTHOIICHWE TLIOMIAACH
' noI00HBIX (UTYp

6.9 Brruucnenue miomaaei TpeyroJbHMKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn

MMPAaKTUYCCKUX 3aaa4

CuHyc, KOCMHYC, TaHT€HC OCTPOrO yria MPSMOYrOJbHOTO TPEYroJbHUKA.
6.11 | OCHOBHOE TpPUTOHOMETPUYECKOE  TOXKJIECTBO. TpUTrOHOMETPUYECKUE
¢bynkuuu yraos B 30°, 45° u 60°

BrnincanHbple ¥ LEHTPAIBbHBIE YIVIBL, YTOJ MEXAY KacaTeJIbHOM U XOPIOH.

6.12
VYTiel MKy XOpJIaMU U CEKYILIUMHU

6.13 | BincaHHBIE U ONMCAaHHBIE YETHIPEX YT OJIbHUKH

B3anmHoOe pacnosioxkeHune ABYX OKpykHocTeil. Kacanume OKpyKHOCTEM.

6.14
061111/16 KacCaTCJIbHBIC K JIBYM OKPYKHOCTAM
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9 KITIACC
IIpoBepsieMmble TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM
MPOrpamMmbl

Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOMN

MIPOBEPSIEMOT0 o0pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHMUs
pe3yabpTara
1 Hucna v BBIYUCIEHUS
11 CpaBHUBaTh W YHOPSAOYMBATH PALMOHAIBHBIE W MPpPALUOHAIBHBIC

qucia

BoimonHsaTh apI/I(bMCTI/ILIeCKI/Ie ,HCfICTBI/I}I C pallMOHAJIbHBIMU YUCJIAMU,
1.2 COo4CTasA YCTHBIC M IMHMCbMCHHBLIC IPUCMBbI, BBIIIOJHATH BbBIYHCICHUA
C HppaurOHaJIbHBIMH YUCJIaMU

HaXOIII/ITB 3HAQYCHUS CTEIICHEH C OCJIBIMHU I10KA3aTCIIMHN U KOpHGﬁ,

1.3 .
BBIYMCIIATh 3HAUEHUS YHUCIIOBBIX BBIPAKEHUN
1.4 OKpyrasaTe  ACUCTBUTENBHBIE  YHCIA,  BBIIOJHATH  NPUKUAKY
' pe3yabpTara BHIYMCICHNUM, OLIEHKY YHACIOBBIX BBIPAKEHUN
2 YpaBHEHHS 1 HEPABEHCTBA
71 Pemare  sMHEMHBIE W KBaApaTHBIE ypaBHEHUs, YPaBHEHMS,
' CBOJSILIIMECS K HUM, POCTEHIIINE TPOOHO-PAallMOHATIbHBIE YPaBHEHHUSI
Pematp cucTteMsl IByX JMHENHBIX YPABHEHUN C IBYMS [IEPEMEHHBIMU
2.2 Y CUCTEMBI IByX YPaBHEHHUI, B KOTOPBIX OJHO YPABHEHUE HE ABJISETCSA
JIMHEWHBIM
Pemarp TekcToBbIE 3aayd aNreOpandeckuM CIoCOOOM € MOMOILBIO
2.3 COCTABJICHUS YPaBHEHUs WM CUCTEMBl IBYX YpPaBHEHUU C JByMs

NNEPECMCHHBIMHA

[IpoBOIMTE NPOCTEHMIIME MCCIEIOBAHUS YPAaBHEHHM W CHCTEM
ypaBHEHUH, B TOM YHCIE C [PUMEHEHHEM TIpadUuyecKux
2.4 IIPEACTaBICHUAN (manpumep, YCTaHABJIUBATh, uMeeT 0’1
YpPaBHEHHE WA CHCTEMA YPABHEHUW pEUICHUs, €CIH HMEET,
TO CKOJIBKO)

Pemare nuHeEViHBIE HEpPaBEHCTBA, KBAJAPATHHIE HEPABEHCTBA,
2.5 n300pakaTh pelieHue HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alUChIBATh
penIeHre ¢ MOMOIIBI0 CUMBOJIOB

Pemiate cucrteMbl JIMHEWHBIX HCPAaBCHCTB, CHUCTCMbI HCPABCHCTB,

2.6
BKIIIOHAOMME KBaApaTHOEC HCPABCHCTBO, I/I306pa)KaTB pEeICHUC
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CUCTCMblI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMChIBATh PCIICHHC
C IOMOIIIBIO CHMBOJIOB

2.7 Hcnonb3oBaTh HCPABCHCTBA IIPHU PCIICHUU PA3JIUYHBIX 3a1a4

3 OyHKIAH

Pacno3naBarh  (QyHKIMKM ~ u3ydeHHbIX  BUJOB.  [loka3bIBaTh
CXEMAaTHUYECKH  PACIOJOXKECHHE Ha KOOPAMHATHOW  TIOCKOCTH

k
3.1 rpadukoB QyHKIMiA BUga: y = kx, y=kx+b, V= A ax>+bx+c

B 3aBUCHMOCTH OT 3HAYCHHUU KO3 (UIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIMI

[loka3pIBaTh CXEMATHYECKU PACMOJNIOKEHUE HA KOOPAWHATHOMU

3.2 IUIOCKOCTH TpapuKkoB (pyHKUMN BUIa ¥ =+ X, y = |X| U ONUCHIBAaThH
CBOICTBa (DYHKLIHIA

Ctpouts u wu300pakaTh CXEMAaTHUYECKU TpauKu KBaJApPaTHIHBIX
3.3 (GyHKUUKA, ONMUCHIBATH CBOMCTBA KBAApPAaTHYHBIX (YHKIHMI IO HX
rpadukam

PacnioznaBarh kBagpatuuHyro GYHKIUIO MO (GopMmyse, TPUBOIUTH

3.4 OpUMEPHl KBAAPAaTUYHBIX (PYHKUMNA M3 peaNbHOM KU3HU, (PU3UKH,
reOMETPUH
4 ApubdmMernueckast 1 reOMeTpUYecKasi MPOTPECCU
41 Pacno3naBath apuMETHUYECKYI0 M TE€OMETPUUYECKYIO MPOTrPEeCcCUH
' IIPU Pa3HBIX CIIOCO0aX 3aaHus
BbIMoNHATh BBIYMCICHHUS C HMCIOJIb30BAaHMEM (QOpPMYN N-ro ujeHa
4.2 apuPMETUYECKON M TeOMETPUYECKOW MPOTrpeccHii, CyMMBbI MEPBBIX
N YJIEHOB
43 N3o0paxaTh 4ieHbl MOCAEI0BATEILHOCTH TOYKAaMHU HA KOOPIUHATHOMN
' IUIOCKOCTH
Pemate 3amaum, CBSI3aHHBIE C YHUCIOBBIMHU ITOCIEAOBATEIBHOCTSIMU,
4.4 B TOM WYHCIIC 3aJa4yd W3 peaJbHOM >KU3HU (C HCHOJIB30BAaHUEM
KaJIbKYJISATOPA, HU(POBBIX TEXHOIOTUI)
S BeposiTHOCTB U cTaTnCTHKA
N3Bnekats u mpeoOpa3oBbIBaTh WH(OpPMAIKIO, MPEACTABICHHYIO
5.1 B pa3IMYHBIX MCTOYHUKAX B BUJE TaOJMI], JuUarpamm, TpaduKoB,
MPENICTABIISAT JJaHHBIE B BUE TaOIUII, AUarpamm, rpad)ukoB
132
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Pemats 3amaum opraHuW30BaHHBIM TEPEOOPOM BAPUAHTOB, a TAKKE

5.2
C MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MIPABUIJ U METOJIOB
Hcnonp30BaTh OnMCaTENbHBIE XAPAKTEPUCTUKH UL MACCUBOB
53 YUCJIOBBIX JAHHBIX, B TOM YMCJIE CPEAHUE 3HAYECHUS U MeEphI
paccenBaHusd
54 HaxoauTe 4acTOThl 3HAYEHHI M YacTOThl COOBITHS, B TOM 4YHCIIE
' NOJIb3YACh pe3yJIbTaTaMu MPOBEIECHHBIX U3MEPEHUIN 1 HAOII0IeHU I
HaxoauTe BEpOSITHOCTU CIy4yalHBIX COOBITUI B M3YYEHHBIX OIBITaX,
55 B TOM 4YHCJIE B OIBITAX C PABHOBO3MOXXHBIMU JJIEMEHTApPHBIMU
' COOBITUSIMH, B CEPUSIX HCHBITAHUN 1O MEPBOrO YyCIeXa, B CEpUsIX
UCIIBITAHUN bepHyim
56 NMmerts mpencraBieHue O Cayd4alHOW BEIIMYMHE U O PACIpENEIICHUU

BEPOSITHOCTEN

Nmerts mpecTaBieHre O 3aKOHE OOJBIIMX YUCET KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTA B CIIYYaMHOW HM3MEHYMBOCTH M O POJIM 3aKOHA
OOJIBIIINX YHCEN B IPUPOC M 0OIIESCTBE

6 I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMU OCTPBIX YIIJIOB, HAXOAUTh C UX
IIOMOILBIO PA3JIMYHBIE JJIEMEHTHl IPSIMOYIOJIBHOIO TPEYrOJIbHUKA

6.1 («pemieHue MIPSMOYTOJIBHBIX TPEYTOJIbHUKOBY). Haxonute
(C TOMOIIBIO KaNbKYJIATOpPA) [JIMHBI W YIJIBl JJI HETAOJIMYHBIX
3HAYEHHU I
[Tonb3oBatbes bopmynamu MIPUBEJICHUS u OCHOBHBIM

6.2 TPUTOHOMETPUUYECKUM TOXKIAECTBOM JJIsl HAXOXKJEHHUSI COOTHOLIECHUI

MCKAY TPUTOHOMCTPUICCKHUMHU BCIIMYNHAMU

Hcnonp3oBaTh TEOPEMBI CUHYCOB W KOCHHYCOB JJII HAXOXKIEHHUS
6.3 Pa3IMYHBIX 3JEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
NPUMEHSATh UX NPU PEILIEHUH T€OMETPUUYECKUX 3a7au

Brnaners mousatusMu mpeoOpa3zoBaHHs MOJ00USI, COOTBETCTBEHHBIX
3JIEMEHTOB T0A00HBIX (uryp. Ilomp3oBarbesi cBOMCTBaMM 1MOI00Us
MPOU3BOJIBHBIX (PUTYpP, YMETh BBIYUCISATH JJIMHBI U HAXOAUTH YIJIbI

6.4 .
y HO,Z[O6HI>IX (1)I/IF Yp. HpI/IMeHHTB CBOHUCTBaA HOIIO6I/I}I B ITPAKTUYICCKHUX
3aJa4ax. YMmeTs IIPUBOIUTD IIPUMCPHBI HO,Z[O6HI>IX (I)I/Il“yp
B OKpYXaromcM MHPC
6 5 Ilonp30BaThbesa TCOpCMaMH (0] IMPOU3BCACHNHU OTPEC3KOB Xopna,
' O IMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAAPATC KacaTeJIbHOU
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ITonb30BaThbCs BCKTOpaMH, IIOHUMATb Hux FeOMCTpI/I‘-IeCKI/Iﬁ
)51 ¢)H3H‘-I€CKI/II‘/JI CMBICI, IMPUMCHATH MX B PCHICHHHN I'COMCTPHYCCKUX
)51 (I)I/I3I/ILI€CKI/IX 3aaad. HpI/IMeHiITB CKaJLIPHOC ITPOU3BCACHUC BCKTOPOB
I HAXOXKIACHUA NJIMH U YI'JIOB

6.6

ITonp30BaThCs MCTOAOM KOOpAWHAT HA IINIOCKOCTH, IIPHUMCHATL €TI0
B pCHICHHUHU I'COMCTPHUUYCCKHX U IIPAKTUYCCKUX 3ada4

6.7

Bnagetp THOHATHUAMH  NPaBWIBHOIO  MHOTOYTOJIbHUKA,  JJIMHBI
OKPY>KHOCTH, JUIMHBI AYIM OKPYKHOCTH M PAJUAaHHOW MEpHI Yria,
YMETh BBIYUCIATH IUIOWAAb Kpyra HU ero uacrteu. lIpumeHsTs
MOJTyYCHHBIE YMEHHS B MPAKTHYECKUX 3a]a4ax

6.8

Haxoauts ocu mnu eHTpsl CHMMETpUH (PUTYDP, TPUMEHSATD JBUKCHUS
IIJIOCKOCTH B MPOCTEUIINX CIIydasx

6.9

[IpuMeHsAT, MOJydEeHHBIE 3HAHUS Ha TMPAKTUKE — CTPOUTH
MaTeMaTU4YeCKHEe MOJIETU JJI 3a7a4 PeajlbHOM >KU3HU U MPOBOJUTH
6.10 COOTBETCTBYIOIIME  BBIYUCICHUA C  MOPUMEHEHHUEM  MOA0OUs
U TPUTOHOMETpUYECKUX (YHKIUNA (MOJB3YICh, TIE€ HEOOXOIUMO,
KAJIbKYJISITOPOM)

IIpoBepsieMmble 3JIEMEHTHI COAEePKAHUSA

Kon [IpoBepsieMbll AIIEMEHT COAEPKAHUS

1 Yucra 1 BBIYUCIICHUS

PaL[I/IOHaJ'IBHBIe quciia, UppanuoOHAJIILHBIC YHCJIa, KOHCUHBIC 1 OECKOHEYHBIE

1.1
JeCATUYHBIC IPOOHU

MHOXECTBO AEMCTBUTCIBHBIX YHCEJI, JCUCTBUTEIBbHBIC 4YHCIA Kak
OCCKOHEUYHbIE JeCATUYHBIC JpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE
MEXJY MHOXKECTBOM JICCTBUTEJBHBIX YHCEI M KOOPJAWHATHOW MPSMOM.
CpaBHeHME AEHCTBUTEIIBHBIX YUCE

1.2

1.3 Apudmernueckue AeHCTBUS C ACHCTBUTEIbHBIMU YUCIIAMU

N3mepenusi, mpuOIMKeHUs, OLEHKU. Pa3mepbl OOBEKTOB OKPYXKAIOIIETO
MHpA, JUIMTEIBHOCTh MPOLIECCOB B OKpyXaromem mupe. [IpubmmkeHHoe

1.4
3HAYCHHE BEJIMYMHBI, TOYHOCTh NpuOmkeHus. OKpyriieHHe YHCed.
IIpuknka U OLEHKA pe3yJIbTaTOB BBIYUCIEHUN

2 VYpaBHEHMS U HEPABEHCTBA

2.1 YpaBHEHHUS C OAHOMN ITIEPEMEHHOMN

2.2 JIunentHoe ypaBHeHue. Pemienne ypaBHEHNM, CBOASAIINXCS K JJUHEHHBIM
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2.3 KBagparHoe ypaBHeHue. Penienne ypaBHeHHM, CBOASIIMXCS K KBAIPATHBIM

bukBanpatHoe ypaBHeHue. IlpuMmepsl pemeHus ypaBHEHHMH TpETbeu

2.4 . .
Y YETBEPTOU CTEIECHEN Pa3JIOKEHUEM Ha MHOKUTEIIN

2.5 Pemenue apoOHO-paliiOHaAIbHBIX YPABHEHUI

2.6 Cucrembl ypaBHEHHI

2.7 | YpaBHeHHUE ¢ ABYMS IEPEMEHHBIMH U €T0 TpapuK

2.8 Pemenue cucreM AByX JIMHEHHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU

Pemienue cucreM AByX ypaBHEHHM, OHO U3 KOTOPBIX JIMHEMHOE, a IPYyroe —

2.9 .
BTOPOM CTENEHU

2.10 |I'paduueckas uHTEpIpETALlMs CUCTEMBl YPABHEHUH C IBYMS NIEPEMEHHBIMU

2.11 | Pemenne TEKCTOBBIX 3a/1a4y aNreOpandecKuM CrIocoOoM

2.12 | YucnoBble HEpABEHCTBA U UX CBOMCTBA

2.13 | Pemenue JUHEHHBIX HEPABEHCTB C OJIHOW NIEPEMEHHOM

2.14 | PemeHune cucTeM JIMHENHBIX HEPABEHCTB C OAHON NEPEMEHHOM

2.15 | KBampaTHble HEpAaBEHCTBA

['paduueckass uHTEpIIpEeTalMsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
NIEPEMEHHBIMU
3 OyHKIIUH
31 KBanpatuunas ¢ynkuus, ee rpapuk u cpoiictBa. [lapaGoia, KoopauHaThI

BEPIIUHBI Tapado0JIbl, 0OCb CHMMETPUHU MTapadOoIIbl

3.2 I'paduku bynkumii y = kx, y = kx + b 1 ux CBoicTBa

3.3 | T'paduku GpyHkumii ¥ = V= x* M UX CBOMCTBA

3.4 |T'paduxu pyHKOMil Yy = Jx, ¥ = |x| 1 ux cBoiicTBa

4 YucnoBbie IMOCJICOOBAaTCIIbHOCTH

OnpeneneHnue W CrIOcoObl 3aJaHUsl YHUCIOBBIX IOCJIEIOBATEILHOCTEH.
4.1 3ajaHue TMOCNeI0BAaTeIbHOCTH PEKYPPEHTHON dopMymoi U (Hopmyoit

n-ro 4Jc€Ha
49 Apudmernueckass nporpeccusi. dopmynbel n-ro wieHa apudMeTHUECKOU
) IMporpeCCur, CyYMMBI IICPBLIX 11 YJICHOB
43 I'eomerpuueckass mnporpeccus. PopMyibl N-ro 4j€Ha IEeOMETPUYECKOU
’ mporpeccrum, CyMMbI IICPBLIX N YJICHOB
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N300paxkeHne wieHOB apu(METHYECKOW U TEOMETPUUYECKOM mporpeccuid
4.4 TOYKaMHU HAa KOOPJMHATHOM TJIOCKOCTH. JIMHEWHBIM M 3KCIIOHCHIHAIbHBIN
pocT

4.5 Ciio>xHBIE IPOLIEHTHI

5 BeposTHOCTh 1 cTaTHCTHKA

[IpencraBnenve JaHHBIX B BUAE TaOJWI], JIUarpaMM, TpaduKoB,
5.1 UHTEpHpeTanus JaHHbIX. YTeHHe M TMOCTPOCHHE TalJMl], Auarpamw,
rpauKOB MO pealbHbIM JaHHBIM

5.2 [lepectanoBku u akTopHam

53 CoueTraHus ¥ YMCJIO COYETaHUNA

5.4 Tpeyronbpauk [lackans. Pemenue 3aaa4 ¢ UCIOIb30BaHHEM KOMOWHATOPUKH

['eomerpuueckass BepoATHOCTh. CliydailHbIA BBIOOpP TOYKHM U3 (UTYPHI
Ha TJIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH

5.5

5.6 Ucnertanne. Ycnex u Heynaya. Cepus UCOIBITaHUM 1O MIEPBOTO ycrexa

Cepus ucnbitanuii bepuymmu. BepossiTHOCTH COOBITUI B CEpUU UCTIBITAHUI

> bepnymu

5.8 CrydaiiHasi BEJIMUMHA U PACIIPENEIEHNE BEPOATHOCTEN

MaremaTtudeckoe OXHUIaHUC U AOUCIICPCHU. HpI/IMepBI MaTeMaTHn4ICcCKOIo

5.9
OKHMJIAHUSI KaK TEOPETUUYECKOTO CPEHEr0 3HAUCHHUS BEJIMUNHBI

510 MaremMaTn4eckoe OXUIAHWE U IHUCIIEPCUS] CIIYYalHOW BEJIMYHUHBI «HHUCIIO
' YCIIEXOB B CEpUU UCNIBITAHUMN bepHyium»

511 [Tonsitue o 3akone OonbIMX yucen. Mi3MepeHne BEpOSTHOCTEH C MOMOIIBIO
' gacToT. Posib 1 3HaYeHHE 3aK0Ha OONBIIUX YHUCEIT B IPUPOE U OOIIECTBE
6 I'eomerpus

6.1 Cunyc, kocuHyc, TaHreic yriaoB or 0 mo 180°. OcHoBHOE

TPUTOHOMCTPUYICCKOC TOKICCTBO. CDOpMy.III)I IMPpUBCACHUA

Pemenue TpeyronpHukoB. TeopeMa KOCHMHYCOB W TEOpEeMa CHHYCOB.
6.2 | PemeHue mNpakTUYECKUX 3a/lad C HCIOJIb30BAHHEM TEOPEMBI KOCHHYCOB
1 TEOPEMbI CHHYCOB

6.3 [TpeobpazoBanue moaodus. [Togo6re coOTBETCTBEHHBIX JIECMEHTOB

Teopema o0 mpousBeneHUU OTPE3KOB XOPI, TEOPEMBI O IPOU3BEACHUU

6.4 .
OTPE3KOB CCKYIIHX, TCOPEMA O KBaApPaTC KaCATCIbHON
6.5 Bektop, 1nuHa (MOOyNlb)  BEKTOpa, COHANpaBJICHHBbIE  BEKTOPBI,
' IMPOTUBOITIOJIOKHO HAMPAaBJIICHHBIC BCEKTOPLI, KOJJIMHCAPHOCTL BEKTOPOB,
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pPaBEHCTBO BEKTOPOB, OIEpalMy HaJ BeKTOopaMu. PasioxeHue BekTopa
10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM

Koopaunatel BekTopa. CKasIpHOE NPOU3BENEHUE BEKTOPOB, IPUMEHEHUE
JUISL HAXOKJICHHS JUIMH U YIJIOB

6.6

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PaBHEHHUSI IPSIMOM U OKPYKHOCTH
6.7 B KOOpIMHATaX, MEPECEUCHUE OKPYKHOCTEHW U MPAMBIX. MeToa KoopAauHaT
Y €ro NPUMEHEHNE

6.8 [IpaBunbHBIE MHOTOYTOJIBHUKH

JmviHa okpyxHOCTH. ['pagycHas U paaiuaHHas Mepa yria, BBIYUCICHHUE JIJINH

6.9 .
JIyT OKPYXKHOCTEM

6.10 | [Inomanp kpyra, cEKTOpa, CErMEHTA

JIBuKEeHHs TUIOCKOCTM U BHYTPEHHUE CUMMETpuu Quryp (3J€eMeHTapHbIC

6.11 X
npeactasnenus ). [lapannensHsiil neperoc. [loBopot
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INEPEYEHDb (KOJUP®UKATOP) TPOBEPSIEMbBIX TPEBOBAHUN

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHOMN
IMPOI'PAMMBbBI OCHOBHOI'O OBILIEI'O OBPA3ZOBAHH S U DJJEMEHTOB
COJEPXAHUS IO MATEMATHUKE

J171s ipoBeieHHsI OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 110 MareMaTtuke (Janee —
OI'D mno maremaTHKe) HCHONB3YETCS TMepeueHb (Koau(ukaTop) MNpoOBEPSIEMBIX
TpeOOBaHWI K pe3ylbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeNbHOW MPOTpaMMbI
OCHOBHOTO 00I11ero 00pa3oBaHMs U JJIEMEHTOB COJICP KAHMS.

IIposepsiembie Ha OI'D mo maremaTuke TPeOOBAaHMA K pe3yJibTaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHusA

Kon [TpoBepsiembie TpeOOBaHMS K MPEIMETHBIM Pe3yJIbTaTaM OCBOCHHUS
IPOBEPSAEMOTO OCHOBHOI1 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO
TpeOoBaHUS oOpa3oBanus Ha ocHoBe PI'OC
1 YMeHue omnepupoBaTh MOHATHUAMM: MHOXKECTBO, IOJMHOXKECTBO,

Olepalyu HaJ MHOXXECTBAMHU; YMEHHUE OIECPUPOBATH IIOHATUAMU:
rpad, cBs3HBIA Tpad, AEpeBO, LUK, TPUMEHSATh UX MPHU PEIICHUH
3aJa4; yMEHHE UCNOJIb30BaTh IpahnueCcKoe NPEICTABICHNE MHOXKECTB
JUISl ONTACAHUS PEATBHBIX MPOLIECCOB U ABJIECHUM, IPU PELICHUN 33134
U3 IPYruX y4eOHbIX MMPEAMETOB

2 YMeHue onepupoBaTh MOHATUSAMHU: OIPEACIICHUE, AKCHOMA, TEOpEMa,
NIOKa3aTeNbCTBO; YMEHHE pPACIO3HABATh WCTUHHBIE M JIOKHBIC
BBICKA3bIBAHMS, IPUBOAUTH IPUMEPHl M KOHTPHPUMEPBI, CTPOUTH
BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUMN

3 YMeHHE OIepUpOBaTh MOHATHAMU: HATYPAIBHOE YHUCIO, IMPOCTOE
U COCTAaBHOE 4YHCJO, ACIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JEIMMOCTH, LEJI0€ 4YHUCIO0, MOAYJIb 4YHCIA, OOBIKHOBEHHass ApoOb
U JeCSITUYHAs Apo0b, CTaHJAPTHBIN BUJl YHCIIA, PAllHOHAIBHOE YHUCIIO,
UPPAMOHAIIBHOE YHCIIO, apU(PMETUUYECKUN KBaJpPaTHBI KOPEHb;
YMEHUE  BBIIOJHATH  JEHUCTBHS C  YUCIAMH,  CpPaBHUBATH
U YHNOpALOYMBATH YHUCIA, MPEICTABIATH YUCIA HA KOOPAUHATHOU
IPSAMOM, OKPYIJIATH YMCIIA; YMEHUE Jelarb IIPUKUAKY U OLIEHKY
pe3yibpTara BIYUCICHUN

4 YMeHne onepupoBaTh MOHITHSMU: CTEIEHb C IIEJIBIM TTOKa3aTeseM,
apu(pMETUIECKUN KBAJPAaTHBI KOPEHb, MHOTOWICH, anreOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOW CTEICHH
OOJbIlIE €TUHUIIBI; YMEHHUE BBINOJHITH pacueThl 1Mo (opmysam,

138
[okymeHT co3gaH B anekTpoHHo copme. Ne Corn 93 ot 28.04.2026. Vicnonnutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbm
CtpaHuua 138 n3 144. CtpaHuua cosaaHa: 28.04.2026 17:03 =¥ TATAPCTAH



Denepanbhast pabodas nporpamma | MatemaTnka. 5—9 ximaccsl (0a30Bblid yPOBCHB)

npeoOpa3oBaHUsl  IENBIX, JAPOOHO-PAITMOHATBHBIX  BBIPAKCHHM
U BBIPOKEHUN C KOPHSMH, Pa3I0KEHUE MHOTOUJIEHA Ha MHOXUTEIH,
B TOM YHUCJIE€ C HCHOJIb30BaHUEM (OPMYNI Pa3HOCTH KBaJApPaToB
U KBaJipaTa CyMMBbI U Pa3HOCTU

5 YMeHue onepupoBaTh MOHATUAMHU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHOM; YMEHHE PELIATh JIMHENHBIE U KBAJAPATHBIC YPABHEHU,
IpOoOHO-pallMOHAIbHBIE YPAaBHEHUS C OJAHOM IMEPEMEHHOM, CHCTEMBI
JBYX JIMHEWHBIX YPAaBHEHUM, JIMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJipaTHbIE M JPOOHO-pallMOHAIbHbIE HEPABEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YMCJIE [IPU PELICHUH 3a1a4 U3 IPYTrUX MPEeIMETOB
U TPAKTUYECKUX 3a7a4; YMEHHME WCIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPAMHATHYIO TIOCKOCTH JJISi M300paKEHUsl pEIICHHI
YPaBHEHHM, HEPABEHCTB U CUCTEM

6 YMeHue onepupoBaTh MOHATUAMHU: GYHKIUS, Tpaduk GYyHKINUU, HYJIA
byHKIINAA, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH
BO3pacTaHus, YObIBaHMs, HAWOOJbIIEe W HAWMEHBIIEE 3HAYCHUS
byHKINN; YMCHHE OTIepUPOBATH MOHATHUSIMU: npsMast
MPOMOPIUOHATIBHOCTh,  JIMHEHHass  (QyHKUMS,  KBajpaTU4YHAs
dbyHKIIMA, 0OpaTHas MPOMOPIMOHATIBLHOCTD, IMapadoja, TUrepoona;
yMEHHE CTpouTh rpaduku (YHKIUNA, WCIOIB30BaTh TpaduKu
UL ONpENENICHUST  CBOMCTB  NPOLIECCOB M 3aBUCHUMOCTEH,
JUTSL pelIeHUs 3a/1ad W3 JAPYruX Y4eOHBIX NPEIMETOB W PeabHOM
KU3HHM, YMEHHE BbIpaXaThb (OpMydaMHu 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU

7 Ymenue OIEpUPOBATH MTOHSATUSIMU: MOCJIEI0BATENBHOCTb,
apupmeTuyeckass M TeOMeTpUuYecKass  MpPOTrPeccUuu;  yMEHHUE
UCIOJIb30BaTh CBOMCTBA IOCJENOBATEILHOCTEH, (HOPMYIBI CYMMBI
¥ OOWIEro 4jieHa MpY PEIlIeHUU 3aJlad, B TOM YUCIE 3a7a4 U3 JPYyrux
y4eOHBIX TIPEAMETOB U PEaTbHON KU3HH

8 YMeHue pemath 3aJa4d pa3HbIX TUIIOB (B TOM YHKCJE HAa MPOLICHTHI,
JOIM M 4YacTu, JBWXKEHHE, paboTy, LIEHy TOBapOB U CTOMMOCTb
NOKYIOK U YCIIYT, HaJIOTH, 33/1a4i U3 00JIaCTH YIPaBJIECHUS JTUYHBIMU
U CeMEHHbIMM (UHAHCAMM); YMEHUE COCTaBISITh BBIPAKEHHS,
YPAaBHEHHUs, HEPaBEHCTBA MW CHCTEMBI 110 YCIOBHIO 3aJadyH,
UCCJIEIOBATh MOJYYEHHOE PEIIEHUE U OLIEHUBATh MPaBIONOJ00HOCTh
IIOJIYYEHHBIX PE3yJIbTaTOB

9 YMeHue onepupoBarh MOHATUSIMU: (PUTYpa, TOUKA, OTPE3OK, MpsMas,
Jy4, JIOMaHasl, yroJjl, MHOrOYTr'0JIbHUK, TPEYT'OJIbHUK, PABHOO €IPEHHBIH
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Y PAaBHOCTOPOHHUI TPEYrOJIbHUKHU, IMPSMOYrOJIbHBIA TpPEYTrOJbHUK,
MearaHa, OMCCEKTpHUca U BBICOTA TPEYrOJIbHHUKA, YETHIPEXYTOJIbHUK,
napajienorpaMM, pomM0, NOpSAMOYTOJIbHUK, KBajpaT, Tpaleuus;
OKPYXHOCTb, KpyT, KacaTelIbHasl; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢urypamu; yMeHue pemarhb 3a/add, B TOM YHUCIE U3 MOBCEIHEBHON
KU3HHU, HA HAXOXKICHUE T'€OMETPUUECKUX BEJIUYUH C NPUMEHEHHEM
U3Y4YEHHBIX CBOMCTB (QUTYp U (PaKTOB

10 YMeHue omnepupoBaTh MOHATHSMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYroJIbHUKOB; MapalIeTbHOCTh U MEPHEHAUKYJISIPHOCTh MPSMBbIX,
yroJl MEXIY NpSIMBbIMH, NEPIEHIUKYISP, HAKIOHHAsA, TMPOEKIHS,
nosooue uryp, nogo0HbIE TPEYTOJIbHUKN, CAMMETPUSI OTHOCUTEIBHO
TOYKA M MPAMON; YMEHHME pPACMO3HABATh PABEHCTBO, CUMMETPHIO
U noaobue Gpuryp, napamiedbHOCTh U NEPHEeHIUKYISIPHOCTh MPSMBIX
B OKPYKArOILEM MUpPE

11 YMeHHe OnepupoBaTh MOHATHSAMM: JUIMHA, PACCTOSIHUE, YIOJ
(BenMuMHA yrila, CHHYC M KOCHHYC YIJIa TPEyrojibHUKa), IJIOLIA/b;
YMEHHUE OLICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TMPUMEHIThH (QOpPMYJbl TEepUMETpa U IUJIOMIAU
MHOT'OYT'OJIbHUKOB, JIJTMHBI OKPY)KHOCTH U IUIOIIQJAM Kpyra, oobema
MPSAMOYTOJIBHOTO TTApAJUIEJICNIUIIEIa; YMEHUE MPUMEHSTh IMTPU3HAKH
paBEHCTBA TPEYrOJLHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
TEOpEMY ITudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHUS
JUTS BBIYUCIICHUS JJIMH, PACCTOSHUMN, TIJIOIIAACH

12 YMenne u300paxkaTh IUIOCKME€ (UTYpbl W WX KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPBI OT PYyKH, C TIOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX  CPEIACTB IO  TEKCTOBOMY
WJIA CUMBOJILHOMY OIHCaHUIO

13 YMeHue onepupoBaTh IOHATUSAMH: NOPSIMOYIOJIbHAs  CUCTEMaA
KOOpIMHAT, KOOpPAWHATHl TOYKH, BEKTOpP, CYMMa BEKTODOB,
IIPOU3BEICHUE BEKTOpa Ha YHUCIO, CKaJSIPHOE IIPOU3BEICHUE
BEKTOPOB; yYMEHHUE HCIIOIb30BaTh BEKTOPbl U  KOOPAMHATHI
JUI TIPEJCTABIICHNS JTaHHBIX U PEILICHUSA 3a71a4, B TOM YUCIIE U3 IPYTrUX
y4€OHBIX IPEMETOB U PEATbHON KU3HU

14 YMeHue ornepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE W KPYrOBBIC
auarpaMMbl, TaOJMIBI, cpeaHee  apudmeTHyeckoe, MeauaHa,
HaumOOJIbIIICE W HAMMEHBIIIEE 3HAUCHUS, pa3Max YHUCIOBOTO Habopa;
YMEHHE W3BJICKaTh, WHTEPIPETHPOBATH W  IPEOOPA3OBBIBATH
uH(OpMAIMIO, TPEICTAaBICHHYI0 B TaOMWIAaX M Ha Juarpammax,
OTpPaXKAIOIIYI0 CBOWCTBA M XapaKTECPHCTHKH pPEabHBIX IPOIECCOB
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" HBHCHHﬁ; YMCHHUC  paCllO3HABATb  HW3MCHYHMBBIC  BCIIMYMWHBI
B OKpYKaromcM MHPC

15 YMeHHe onepupoBaTh MOHATHAMU: CIIy4alHBIA ONBIT (CIydalHbIN
SKCIEPUMEHT), JJEMEHTApHOE COOBbITHE (PJIEMEHTApHBIA HCXON)
CIy4allHOTO OIbITa, CJIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAaXOJUTh BEPOSTHOCTH CIy4aWHBIX COOBITHH B OIbBITAX
C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHE PEIIaTh
3aJjaul METOAOM OpPraHH30BAHHOI'O Mepedopa M ¢ HCHOIb30BaHUEM
IpaBWia YMHOXKEHHUS, YMEHHUE OIICHUBATh BEPOSITHOCTU pPeabHbIX
COOBITUI W SBJICHWUN, TMOHUMATh POJIb MPAKTUYECKH JIOCTOBEPHBIX
U MaJIOBEPOSITHBIX COOBITHII B OKpYXKalOIIEeM MHpPE U B KU3HH;
3HAKOMCTBO C TOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBILIKX YKCEN U €r0 POJIbIO B MACCOBBIX SIBJICHHSIX

16 YMeHue BbIOMpaTh MOAXOISAIIUN W3YYEHHBIA METOJ JJI PEIICHUS
3a1a4d, TPUBOAUTH MPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEU
B IPUPOJE U KU3HH, PACTIO3HABATH MPOSBJICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, OIMCBHIBATh OTJICJIbHBIE BBIAAIOIINECS PE3YJIbTATHI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHS MATEMATHUKU KaK HAyKH, MPUBOJIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OT€UECTBEHHOM
Y BCEMUPHOU UCTOPHUU

IlepeyeHsb 3J1eMeHTOB coaep:xaHus, NpoBepsieMbiX Ha OI'D Mo MmaremaTuke

Kon IIpoBepsieMBbIl DIIEMEHT COAEPKAHUS

1 Yucia U BEIYUCIIEHUSA

1.1 Harypanbheie u nensie yncna. [Ipu3Haku qenmmMocT HenbiX Ynuces

1.2 OOBIKHOBEHHBIE W JICCATHYHBIC JpOOU, TPOIEHTH, OECKOHEUHBIC
MIePUOINYECKHE IpoOU

1.3 PaunonanbHbeie uyncna. ApupMeTHUYECKHUE OINepalru C paldoOHAIbHBIMU
YUCIIaMH

1.4 JelicTBuTenbHbIe yncia. ApudmMeTnueckue onepalunn ¢ JeHCTBUTEIbHBIMU
qyciaamMu

1.5 [TpubnvkeHHbIE BBIYUCIICHUS, TIpaBUJia OKPYTJEHUS, MPUKUJIKA U OIIEHKA
pe3yJibTaTa BIYUCICHUI

2 AnreOpanuyecKkue BhIpaKeHUs
2.1 bykBeHHBIC BEIpaKEHUSI (BBIPAKEHUS C TIEPEMEHHBIMM )
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2.2 CrerieHb c 1embIM mokazaTtesieM. CTeneHb ¢ palliOHATBHBIM TTOKA3aTEIIEM.
CBoOHCTBA CTEIIEHN

2.3 MHOTro4JIeHbI

2.4 | AnreOpaunyueckasi IpoOb

2.5 Apubmernyeckuii KOpPEHb HaTypaJabHOU CTEIICHMU. JevicTBus
c apu(pMEeTHUECKUMU KOPHIMHU HATypaJIbHOW CTENEHU

3 VYpaBHEHUS 1 HEPABEHCTBA

3.1 Lenble 1 apoOHO-paloHaNIbHbIE ypaBHEHUA. CHCTEMBbl U COBOKYITHOCTH
YpPaBHEHUU

3.2 | lensle u npoOHO-paliMOHaNbHbIE HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH
HEPABEHCTB

33 PerieHne TEKCTOBBIX 3aj1a4

4 YucaoBble TOCIEA0BATEILHOCTH

4.1 ITocnemoBaTeIbHOCTH, CIIOCOORI 3aJaHUS ITOCJIE0BATEILHOCTEMN

4.2 | Apudmernueckas U reoMerpuueckas mporpeccuu. dopmyna CIOXKHBIX
MPOLICHTOB

S OyHKIUU

5.1. | ®yuknus, cnocoObl 3amaHus  ¢GyHkiuu. ['paduk dynkuun. OOmacTh
ONpeseNieHusT M MHOXKeCTBO 3HadeHud ¢yHkuuu. Hymm  dyHkum.
[IpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpoMEXKyTKM MOHOTOHHOCTH (DYHKITUU.
Makcumymbl u MuHUMYMBI (QyHKnun. Haumbonbimee u HamMmeHbIee
3HaueHue PYHKIHUU HA IPOMEKYTKE

6 KoopannaTel Ha npsAMOM U TIIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 | JlekapTOBbI KOOPJMHATHI HA TNIOCKOCTH

7 I'eomeTpus

7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBA

7.2 TpeyroapHUK

7.3 MHOroyrojisHHUKH

7.4 OKpyXHOCTb U KpYT

7.5 N3MmepeHne reoMeTpU4eCKUX BETNYNH

7.6 BekTophl Ha MIOCKOCTH
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8 BeposiTHOCTB U cTaTUCTUKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 ['padbr
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