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Pabouas mporpamma no yuebHoMmy npeamety «MaremaTukay (6a30BbId YPOBEHB)
(mpeametHas obnacth «MaTemaTka ¥ HMHPOpMaTHKa») (dajsee COOTBETCTBEHHO —
mporpaMMa IO MaTeMaTuKe, MaTeMaThKa) BKIIOYAeT MOSICHUTEIbHYIO 3allHCKYy,
colepxkaHue O0O0y4YeHHUs, IUTAHHUPYEMbI€ PE3yJIbTaThl OCBOCHHS MPOTPAaMMBI  TIO
MaTeMaTuKe, TeMaTH4eCKOe IUTAHUPOBAHHUE, NepeyYeHb (xonugukarop)
pacmpesiefieHHbIX MO KjaccaM IMpOBEPSIEMbIX TPEOOBaHU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs W
AJIEMEHTOB COJEpXKaHUs IO MaTeMaTuke, IMepedyeHb (KoaAu(uKaTtop) MNpOBEPsSIEMbIX
TpeOOBaHMII K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHON MpPOTrpamMMbl
OCHOBHOT0 00111€r0 00pa30BaHUs U 3JIEMEHTOB COJIEPKAaHUs IO MaTEMAaTHKE.

IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no marematuke g oOyuaromuxcst 5—9 kiaccoB pa3zpaboTaHa Ha
ocHoe ®I'OC OOO. B mporpamme mo MaTE€MAaTUKE YYTE€HBI HACU M TOJOKECHUA
KOHIIENIINM pa3BUTHsI MaTeMaTHueckoro oopasosanus B Poccuiickoit denepanun.

[IpeameToM MaTeMaTUKU SBJISAIOTCS (QyHAAMEHTAIbHBIE CTPYKTYphl HAIIEro Mupa
— MPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHBIE OTHOLIEHUS (OT MPOCTEUIIHUX,
YCBanBAaEMbIX B HETOCPEJICTBEHHOM OIbBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOJUMBIX
JUTSl pa3BUTHS HAYYHBIX W MPUKIAAHBIX UAei). MaremaTnueckue 3HaHus 00eCeqrBaroT
IIOHUMAHUE IPUHLHUIIOB YCTPOMCTBA M HCIIOJIB30BAaHUS COBPEMEHHOW TEXHMKHU,
BOCIIPUATHE W HWHTEPIPETALHI0 COLMAIBHOM, JKOHOMHYECKOW, MOJUTHYECKON
uHbOpMaIlMU, JAlOT BO3MOXKHOCTb BBINOJHSTH PAcUeThl M COCTABIATH AJITOPUTMBI,
HAaXOJUTh M  MNPUMEHATh  (OPMYJbl, BIaJAETh MNPAKTUYECKUMH  IpPUEMaMU
reOMETPUYECKUX U3MEPEHUI U MOCTPOEHUH, YUTaTh HHPOPMAIIHIO, TPEICTABICHHYIO B
BUJIe TaOnWI], AuarpaMM U TrpaduKOB, >KUTh B YCIOBHUSX HEOINPEACICHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIydallHbIX COOBITHH.

N3yuenne marematukd GOpMHpPYET y OOyYarolmMXcsi MaTeMaTHYeCKUl CTUIIb
MBIILJICHUS, IPOSIBISIOUIMNCS B ONPECICHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBAaMBAIOT TaKHE€ MPUEMbl U METOAbl MBIIUICHUS, KaK WHAYKUIUAS W JEeIyKIHS,
0000111eHrEe W KOHKPETU3allMsl, aHAJIU3 M CUHTE3, KJIIaCCU(PUKALUSI U CUCTeMaTU3alus,
abctparupoBanue U aHanorus. OOBEKThl MaTEMaTHYECKUX YMO3AaKIIOUEHUH, MpaBuiia
UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHUYECKUX OCTPOEHUH, CIOCOOCTBYIOT
BbIpabOTKe yMeHus (popMynupoBaTh, OOOCHOBBIBaTh M JOKa3bIBATH CYXKIEHUS, TEM



CaMbIM pPa3BHUBAIOT JIOTMUECKOE MbllUIeHHe. M3ydyeHne mareMaTuku oOecreyrBaeT
dbopMUpOBaHHE ANTOPUTMHUYECKON KOMIOHEHTHl MBINUJICHHS M BOCHUTAHHE YMEHUH
JNEWCTBOBAaTh II0 3aJaHHBIM aJrOpPUTMAaM, COBEPIICHCTBOBATh H3BECTHBIC U
KOHCTPYHpOBaTh HOBbIE. B mpouecce pemeHus 3agady — OCHOBHOW y4yeOHOM
NEeATEIbHOCTH Ha ypOKAaX MaTEMaTUKH — pPa3BUBAIOTCA TBOPYECKAas W MPHUKIAJHAS
CTOPOHBI MBILIIEHUS.

OOydeHne MaTeMaTHKE J1a€T BO3MOXKHOCTb Pa3BUBATh y OOYyUaIOIIUXCS TOUYHYIO,
palMoHaNbHYI0O U MH(GOPMATHUBHYIO peyb, YMEHHE OTOUpaTh Haubosee MOAXOISIINe
SI3BIKOBBIC, CHMBOJIMYECKHE, TpaQUuecKue CpEeACTBa IJs BBIPAXKCHHUS CYXICHHNA U
HaIJIATHOTO UX MPEACTaBICHUS.

[Ipy W3yyeHUHM MAaTEeMaTHKU OCYIIECTBIIAECTCS OOLIee 3HAKOMCTBO C METOAaMH
NIO3HAHUA JEHCTBUTEIBHOCTH, MPEICTABICHUAMH O MIPEAMETE U METOJAX MATEMaTUKH,
UX OTJIMYHM OT METOJOB JPYTHX ECTECTBEHHbIX W TYMAaHHMTAPHBIX HayK, 00
O0COOEHHOCTSIX MPUMEHEHUSI MaTeMaTUKHU JUIsl PEIIEHUS] HAyYHbIX U MPUKJIAIHBIX 3a/1a4.
[TpuopuTeTHBIMU 1EIIMHU O0yYEHUS MaTeMaTHKE B 5—9 Kilaccax sBISIOTCS:

(opMupoOBaHUE IIEHTPAIbHBIX MAaTEMaTHYECKMX MOHATUN (YMCIO, BEIMYUHA,
reomeTpuyeckas (urypa, mepeMeHHas, BEpPOATHOCTb, (PYHKLHMs), 00eCIeUHBAIOIINX
IIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMAaTUYECKOI0 00pa3oBaHUsl OOyYarOIINXCS;
noJiBeJIcHue 00yyaroluXxcsi Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTE€MaTUKH W OKpPYXKaloLero Mupa, NOHUMAaHUE MaTeMaTHKW KakK 4YacTH oOIen
KYJIbTYpbl YEJIOBEUECTBA; Pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
oOyyJarouuxcsi,  MO3HABaTEIbHOM  AKTUBHOCTH,  MCCIIEOBAaTEIbCKUX  yYMEHHH,
KPUTUYHOCTH MBIIUICHUS, WHTEpeca K M3YyUYEHUI0O MaTeMaTHKH; (POpMUpPOBaHUE
(YyHKIHMOHATBHOM MAaTEeMAaTHYECKOW TPAMOTHOCTH: YMEHHUS
pacro3HaBaTh MPOSIBICHUS MaTeMaTHUYECKUX OHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX >KM3HEHHBIX CUTyallUsX M MPU H3YYEHHH JPYTMX YYE€OHBIX MPEAMETOB,
NpPOSIBJICHUS] 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (OpPMYJIUpOBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MATEMATHYECKUE MOJENIU, NPHUMEHSATh OCBOCHHBIN
MaTeMaTUYeCKUidl  ammapaT il peleHuss NPaKTUKO-OPUEHTHPOBAHHBIX — 3ajiad,
VUHTEPHPETUPOBATh U OLICHUBATh MOJYyYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JMHUU COJIEpPXkKAHUsS IPOrpaMMbl IO MaremaTuke B 5-9 kiaccax:
«Yucna u BeaucIeHus», «Anredpay («Anredpanueckie BhIpAKEHUN», « YpaBHEHUS U
HepaBeHCTBa»), «Dynkuun», «l'eomerpusi» («I'eomeTpuueckre GUIypel M UX
cBOMCTBaY», «/3MepeHre reOMEeTPUUECKUX BEIUYUH»), «BeposiTHOCTh U CTaTUCTHKAY.

JlanHble JIMHUM pPa3BUBAIOTCS NapajlieNbHO, KaXJash B COOTBETCTBUU C COOCTBEHHOM



JIOTUKOM, OJHAKO HE HE3aBHUCHUMO OJHa OT JpYyroil, a B TECHOM KOHTaKTe H
B3aUMOJICHCTBUMU.

ConepskaHue mporpaMMbl 10 MaTeMaTHKE, paclpeeIeHHOE Mo rogaMm oOy4eHwus,
CTPYKTYPHUPOBAHO TaKWM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHHIIUITHATHHBIM
BompocaMm  oOydyarouguecss  oOpallajuch  HEOJHOKPATHO, 4YTOOBI  OBJAJICHUE
MaTEMaTUYECKUMH TOHSATUSIMA U HaBbIKAMU OCYIIECTBIISUIOCH IMOCIEAOBATEIIBHO H
MOCTYyNaTeIbHO, C COOJIIOJICHUEM MPUHIUNA NPEEMCTBEHHOCTH, & HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MAaT€MaTHYECKUX IPEICTaBICHUN O0O0ydarouumxcs,
pacImpsisi ¥ yriyossst ee, 00pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3U.

B cootBerctBun ¢ ®I'OC OOO Marematuka sBIsieTCS 00A3aTENbHBIM y4€OHBIM
peaMETOM Ha YPOBHE OCHOBHOTO 0011ero oOpaszoBanusa. B 5-9 knmaccax mareMmaruka
TPaJMIIMOHHO H3Yy4YaeTCs B paMKaxX CIEAYIONIMX Y4eOHBIX KypcoB: B 5—6 Kiaccax —
Kypca «Marematukay, B 7-9 Kiaccax — KypcoB «Auredpa» (BKItOYas 3JIEMEHTHI
CTAaTUCTUKU U Teopuu BeposaTHocTel) u «['eometpus». I[IporpamMmmoii mo matemaTuke
BBOJIUTCSI CAMOCTOSTENbHBIN YUeOHBI Kypc «BeposITHOCTh U CTATUCTHKAY.

OO61iee YuCIO YacoB, PEKOMEHIOBAHHBIX MJIsI M3Y4YCHHUS MaTeMaTUKHU (0a30BbIi
YPOBEHB) Ha YPOBHE OCHOBHOI'O 00IIero oopa3zoBanus, — 952 yaca: B 5 kimacce — 170
yacoB (5 gacoB B Hejelno), B 6 kimacce — 170 gacoB (5 yacoB B HeJie0), B 7 Kjiacce —
204 gaca (6 yacoB B Heneno), B 8 kitacce — 204 yaca (6 4acoB B Heflen0), B 9 kiacce —
204 4gaca (6 4acoB B HEJICIIO).



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

W3ydyeHne mMaTeMaTWKH Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsS HAIIPaBJICHO
Ha JIOCTH)KEHHE OOYYalolMMUCS JIMYHOCTHBIX, METANpEeIMETHBIX U MPEIMETHBIX
o0pa30BaTeNbHBIX PE3YJIbTATOB OCBOCHHUS yU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJbTATBI

JIugyHOCTHBIE ~ pe3yJbTaThl ~ OCBOCHHUS  MPOrpaMMbl 1O  MaTEMAaTHKE
XapaKTePU3yIOTCS: 1) maTpuoTHYecKoe BOCIUTAHHE:

MIPOSIBJICHMEM HWHTEpeca K MPONUIOMY W HACTOSIIEMY POCCHHCKON MaTeMAaTHKH,
[IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHUSIM POCCUUCKMX MAaTEMaTHKOB U POCCHUUCKOU
MaTEMaTUYECKON IIKOJbI, K MCIOJB30BAaHUIO 3THX JOCTHKEHUH B JIPYTrUX HayKax H
NPHUKIATHBIX cepax; 2) rpakIaHcKoe H IyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00S3aHHOCTEH TpaXKIaHUHA U peau3alliy €ro Mpas,
MPEACTABIICHUEM O MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHMPOBAHUS Pa3IMIHBIX
CTPYKTYD, SBJICHUM, IPOIICAYP TPAKIAHCKOTO 00IIeCTBA (HaIpUMep, BHIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXKIEHHIO JTHUYECKHX MPOOJIeM, CBS3aHHBIX C MPaKTHYECKUM
NPUMEHEHUEM JOCTIKEHHM HayKd, OCO3HAaHHUEM BaXKHOCTH MOPAIBbHO-ITHUYECKUX
IIPHUHIIAIIOB B ICITEILHOCTH YYEHOT0; 3) TPYA0OBOE€ BOCIIMTAHHE:

YCTAaHOBKOMW HA aKTHMBHOE Yy4YacTHE B pENICHUW TMPAKTUYECKUX  3a/aad
MaTEMaTUYeCKOM  HAmNpaBIICHHOCTH, OCO3HAHMEM BaXXHOCTH  MAaTEeMaTHUYeCKOIrO
0o0pa3oBaHMsl HA NPOTHKEHMM BCEH KU3HM JJIs YCHEHIHOW MNpo¢ecCuOoHaNbHOU
NEATEIbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHUW, OCO3HAaHHBIM BBHIOOpOM U
MOCTPOCHUEM WHJUBHUAYATbHOW TPACKTOPUHU OOpA30BaHMS W JKU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB M OOINECTBEHHBIX MMOTpeOHOCTEH; 4) 3IcTeTHYecKoe
BOCITUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAJBHOMY M OCTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, PEIICHWHA, pacCyXJICHWH, YMCHHUIO BHJICThH
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE; 5) IEHHOCTH HAYYHOT0 MO3HAHMSI:

OpUEHTallMed B  JICSITCIIBHOCTH HA  COBPEMEHHYI0 CHUCTEMY  Hay4YHBIX
NIPEICTAaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJOBEKa, MPHUPOABI H
oOmiecTBa, TMOHMMAaHMEM MaTEMaTUYECKOW HayKhm Kak cdepbl dYelnoBeuecKou
JEATEeIbBHOCTH, OSTalOB €€ Pa3BUTHS M 3HAUYUMOCTH JJIA Pa3BUTUS I[MBUJIU3AIUH,
OBJIQJICHUEM SI3BIKOM MaTEeMaTUKM W MaTeMaTHYECKOM KYJIbTYpOM Kak CpeiCTBOM
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IMIO3HAHUA  MHpPA, OBJIAACHHUEM HpOCTCﬁIHPIMPI HaBbIKaMH HCCJIe,HOBaTeJIBCKOﬁ

JIeSITCIIbHOCTH;

6)  ¢usnyeckoe BocnuTaHue, GOPMUPOBaAHHE KYJIbTYPHI 310POBbSI H
IMOLMOHAIBHOI0 0J1aroNOJy4YUsi: TOTOBHOCTHIO IPUMEHATh MATEMATHUYECKUE 3HAHUS
B MHTEpECaxX CBOETO 3/I0POBBS, BEJICHUS 3I0pOBOI0 00pa3a KU3HU (3A0POBOE MUTAHUE,
cOamaHCHUpPOBAaHHBIN PEKUM 3aHATUH U OTABIXA, PETYyIsIpHas pu3ndeckas akTHBHOCTB ),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, IPU3HAHUEM CBOETO MpaBa Ha OIIHOKY U
TaKOro K€ IIpaBa APYroro 4eja0BeKa,

7)  3KoJOTHYecKOe BOCIIUTAHHE:

OpHEHTalMEl Ha IPUMEHEHUE MAaTEMAaTUYECKNX 3HAHNUU JUIsSl pELICHUS 3a/1a4
B 00JIaCTU COXPAaHHOCTU OKPY>KaOILEeH Cpeiibl, INIAHUPOBAHUS ITOCTYIIKOB U OLIEHKU UX
BO3MOXKHBIX IIOCIEACTBHM JJIl OKPYKAIOWIEH Cpeabl, OCO3HAHHEM IJI00aIbHOIO
XapakTepa OSKOJIOTMYECKUX TpolieM H TyTed HX pelieHus; 8) aganTtanus K
U3MEHSIOIIMMCH YCJOBHAM COLMAJIBbHOW M NPHUPOJHON CpeAbl: T'OTOBHOCTBIO K
JNEUCTBUSM B YCIOBHUAX HEOINPEICICHHOCTH, TIOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAaKTHUYECKYIO JAESITENIbHOCTh, B TOM YHCIIE YMEHHUE
YUUTBCS Y APYTUX JIOAEH, MpUoOpeTaTh B COBMECTHOM J€ATEIbHOCTH HOBBIE 3HAHMS,
HaBbIKM U KOMIIETEHIIUU U3 OIbITa APYTUX; HEOOXOIUMOCTHIO B (POPMUPOBAHUU HOBBIX
3HaHWI, B TOM 4ucie (OopMyIUpoBaTh HAEH, MOHATHS, TUIOTE3bl 00 OOBEKTaX U
SBJICHUSIX, B TOM YHCIIE€ paHEe HE HM3BECTHBIX, OCO3HaBaTh JEPUIUTHI COOCTBEHHBIX
3HAHUM M KOMIIETEHTHOCTEW, MJIAHUPOBATh CBOE PAa3BUTHUE; CIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CUTYaLMI0, BOCIIPUHUMATDH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TpPeOYIOIUNA KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIE
peuieHus W JAeWcTBusd, (OpPMYNIHpOBaTh U OIEHMBAThb PUCKU U MOCIEACTBHUS,

dbopMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbprare OCBOGHHS MpPOrpaMMBI IO MaTeMaTWKE Ha YPOBHE OCHOBHOTO
obmero obpa3oBanusi y oOywaromerocst OyayT chOpMHpPOBAaHBI MeTalpeaMETHBIC
PE3yJIbTaThl, XapaKTePU3YIOIIMECsS OBJaJCHUEM I03HABATCIIbHBIMU YHHUBEPCAIbHBIMU
y4eOHBIMA  JICHCTBUSIMH, KOMMYHHUKATHBHBIMH  YHHBEPCAJIBHBIMH  yU4COHBIMHU

JNEUCTBUSMHU, PETYISATUBHBIMU YHUBEPCAIbHBIMU YU€OHBIMU JICUCTBUSMHU.



Ilo3HaBaTeIbHbIE YHUBEPCAJbHBbIE YUeOHbIE 1eCTBUS
[lo3HaBaTenbHbBIE  YHUBEpCajdbHble  y4yeOHblE  JIEMCTBHS  0OECHEeYHMBaIOT

dbopMupoBaHre 0a30BBIX KOTHUTHBHBIX MPOIIECCOB O0yYaONMUXCsl (OCBOCHHE METOJIOB
MO3HAHUSA OKPYKAIOIIETO MHpa, TNPUMCHEHHE JIOTHYECKHX, HWCCIEA0BATEIbCKUX
omneparui, yMeHul padotath ¢ HHGOpPMALIUEH ).

Ba3oBble Jjornueckue AeiicTBUA:
BBISIBIIATh M XAPAKTEPU30BaTh CYIICCTBEHHBIC IPU3HAKA MATEMATHYECKUX

00BEKTOB, MOHSATUN, OTHONICHUN MEXIy MOHATHSAMHU, (GOPMYIUPOBATH OMpPEneSCHUs
MOHATHH, YCTaHABIMBAThH CYIICCTBCHHBIM MPU3HAK KIACCHU(UKAIMKM, OCHOBAHUS IS
0000IIeHUsT U CpaBHEHUS, KPUTEPUM MPOBOJUMOIO aHallU3a; BOCIPUHUMATb,
bopMyIHpOBaTh U MPEOOPA3OBHIBATH CYKICHUS: YTBEPIUTEIHHBIC

U OTpUllaTeJbHBbIE, E€IWHUYHBbIC, YacCTHble U O0OIIHUe, YCIOBHBIC; BBISBISATH
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpEUHs B (aKTax, TaHHBIX,
HAOJNIONICHUSIX W YTBEPXKICHUSX, MpejJiaraTb KpUTEpUHU JUISL  BBISIBIICHUS
3aKOHOMEPHOCTEH M MPOTHBOPEUHNI; TPOBOJAUTEL BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB
JIOTUKH, JISTyKTUBHBIX

U UHIYKTUBHBIX YMO3aKIIOUCHHUM, YMO3AKIIOYEHUN 110 aHaJlorTuu; pa3ouparhb

JI0KA3aTelIbCTBA MATEMATHUCCKUX YTBEP)KICHUN (TIPSMBIC
U OT TPOTUBHOIO), TMPOBOJUTH CAMOCTOSITENIBHO HECJIOXKHBIE JOKa3aTelIbCTBa
MaTeMaTH4ecKnX (haKTOB, BBICTpPAWBATh ApTyMEHTAIUIO, TPHBOAUTH TPUMEPHl U
KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE PACCYXACHHS; BBIOMpPATh CIOCO0
pemeHuss yuyeOHOUM 3amadyu (CpaBHHBATh HECKOJIBKO BAapHAHTOB PEIICHUS, BBHIOMPATH
HanOoJIee MOAXOASIINI C yUeTOM CaMOCTOSITEIHLHO BBIJICTIEHHBIX KpUuTepreB). bazoBbie
HCCIIeA0BATEIbCKUE NCHCTBUSA !

UCIIOJIb30BaTh  BOINPOCHl KAaK MCCJIENOBATEIbCKUM WHCTPYMEHT TIO3HAHUS,
(bopMyIMpPOBaTh BOMIPOCH], PUKCUPYIOIIHE MPOTHBOPEUYHE, MTPOOTIEMY, CAMOCTOSITEIIEHO
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apTyMEHTHUPOBATH CBOIO
MO3UIIMI0, MHEHHUE; TIPOBOJAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY TUTAHY HECJIOKHBIN
OKCMIEPUMEHT, HEOOJbIIOE HWCCIECNOBAaHHE TIO0  YCTAaHOBIEHUIO  OCOOEHHOCTEH
MaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXKIY COOOI; caMOCTOSTEIHHO
dbopmynupoBaTh 0000IIEHHUS U BBIBOJBI MO pe3yJibTaTaM MPOBEICHHOTO HAOJIOICHHUS,
WCCJICIOBAHUSI, OIEHWBATh JIOCTOBEPHOCTh TOJIYYCHHBIX PE3yJbTAaTOB, BHIBOJOB U
00001IIeHHIA; POTHO3MPOBATH BO3MOYKHOE pa3BUTHE TIPOIIecca, a TaK)Ke BhIIBUTATh

MMPCAIIOJIOKCHHUA O €TO PA3BUTHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmanmeii:
BBISIBIIATH ~ HEJOCTATOYHOCTh U HM30BITOYHOCTh  WH(GOpPMAIUH,  JTaHHBIX,



HEOOXOAUMBIX JIJIsl PEIICHUs 3a]]a4ul; BBIOUpaTh, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH
uHOpPMAIMIO Pa3IMYHBIX BUAOB U (OpPM TMpeACcTaBieHUs; BbIOMpaTh (opmy
npecTaBiIeHus] UH(pOpMalUK U WILTIOCTPUPOBATH PEIIaeMble
3a/1auu CXeMaMu, 1uarpaMmMaMu, THOU rpaukoi U uX KOMOUHALIUSIMU;
OLICHMBATh HA/IC)KHOCTh MH()OPMALIUY TIO KPUTEPUSIM, TIPETIOKECHHBIM yUUTEIEM

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

KoMMmyHUKaTHBHBIC YHUBEPCAJbHBIE YUeOHbIE el CTBUS
KoMMyHUKaTHUBHBIE  yHUBEpCalbHble  ydyeOHbIE  JEHCTBUA  00ECIIEUMBAIOT

C(l)OpMI/IpOBaHHOCTL COLMAJIbHBIX HABBIKOB O6Y‘I&IOHH/IXC5I. Oﬁmelme:

BOCIIPUHUMATh M (POPMYJIIHPOBATH CYKIEHHS B COOTBETCTBHHM C YCIOBUSAMH U
HEeIsIMU OOIIeHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCBMCHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PEIICHUS 3a7a4d W TOJTyYCHHBIM
pe3ynbpTaTaMm; B XOJie¢ OOCYXKIEHHUs 3a7aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOM
TEMBI,
npoOJIeMbl, pelIaeMon 3a/auu, BbICKA3bIBaTh MJICU, HAICJICHHBbIC HA MOMCK PEIICHHUS,
COTIOCTABIIATh CBOM CYXICHHS C CYXKICHUSIMH JPYTUX YYaCTHUKOB JHANIOTa,
0OHapyKMBaTh PA3IMUME U CXOJCTBO MO3MUINH, B KOPPEKTHOU (hopme (pOopMyITHpOBaThH
pa3HOIJIacHsi, CBOM BO3PAXCHUS; TIPEICTABIATH PE3YNbTAaThl PEIICHUS 3aJlayW,
DKCIIEPUMEHTA, HUCCJIEJIOBAaHMs, TPOEKTa, CaMOCTOSTENBHO BbIOMpaTh (opmar

BBICTYIIICHHA C YYCTOM 3aJa4 IIPC3CHTAINN 1 0COOeHHOCTEH AyIUTOpPHUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON 1 MHIUBHUAYaTbHOU pabOThI
OpU pEIIeHWH Y4YeOHbIX MaTeMaTHUeCKUX 3aJady; NPUHUMATh IeJIb COBMECTHOM
NEeSATEIbHOCTH, TJIAHUPOBATh OPraHU3allMil0 COBMECTHOW pabOThl, paclpenesiTh BUIIbI
paboT, JOoroBapUBATHCSA, 0OCYX IaTh MPOIIECC U pe3yabTaT paboThl, 0000IATh MHEHHUS
HECKOJIbKHMX YEJIOBEK; y4aCTBOBATh B IPYNIOBBIX (popMax paboTsl (00CykaeHHs, OOMEH
MHEHHUSIMH, MO3TOBbl€ IITYpMBI W JIpYTH€), BBIIOJHATH CBOIO 4YacTb pPaOOTHl U
KOOPAMHHUPOBATh CBOM JCUCTBUA C JAPYTUMH WIEHAMHU KOMaHbI, OIICHUBATh KA4€CTBO
CBOET0 BKJIaJga B OOUIMI MPOJYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM yYaCTHUKAMU

B3aUMOJIEUCTBUSL.



PeryasiTuBHbIC yHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
PerynstuBHbIe yHUBEpCaIbHbIC yueOHbIE TEHCTBUS 00ECIEUNBAIOT POPMUPOBAHUE

CMBICJIOBBIX YCTAHOBOK U JKM3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranusamnus:

CaMOCTOSITENIBHO COCTABJIATH IUIAH, JIFOPUTM PEIIECHUs 3a7aud (WM €ro 4acTb),
BBIOMpPATh CIOCOO pEIIEHHS C YYETOM MMEIOIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBAaTh M KOPPEKTUPOBATH BAapHUaHThl PELIECHUI C Y4ETOM
HOBOUW MHGOpMAIUH.

CaMOKOHTPOJIB:
BJIQJIETh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIS TIpoliecca U pe3yJibTara

peuieHuss MaTeMaTU4eCKOM 3ajauM; MpPEABUIAETh TPYAHOCTH, KOTOPBIE MOTYT
BO3HHMKHYTh MPU PEIICHUH 33Ja4d, BHOCUTh KOPPEKTHBBI B JIESITEIIBHOCTh HA OCHOBE
HOBBIX OOCTOSITENICTB, HAWJIEHHBIX OIIMOOK, BBISBJIEHHBIX TPYJHOCTEH; OLIEHUBATH
COOTBETCTBUE PE3yNbTaTa AEATEIBHOCTH TOCTABICHHOW LIEIH

U YCJIOBUSM, OOBIACHITh MPUUYMHBI JOCTHXKEHUS WM HEIOCTHXKEHUS LIEIH, HaXOJIUTh
OIIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ylbTaThl OCBOEHUS MPOrpaMMBbl MO0 MATEMATHUKE IMPEICTaBICHBI
1o ToJilaM 00yUYeHHs B paMKaX OTJEIbHBIX YUYEOHBIX KYpCOB: B 5—6 Kj1accax — Kypca
«Marematukay», B 7-9 kiaccax — KypcoB «Anredpay, «['eomerpusi», «BeposTHOCTh H

CTaTUCTHUKA).



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

INOACHUTEJIBHASA 3AIIMCKA

[IpuopureTHbIMU LEISIMU OOYUYEHUSI MaTeMaTHKeE B S—6 Kilaccax sIBISIOTCS:
MPOI0JDKEeHNE (POPMUPOBAHKS OCHOBHBIX MATEMATHUECKUX MOHATUHN (YHCIIO,
BEMYMHA, TeoMeTpuueckas ¢urypa), OOECIeUYHBAIOMUX TMPEEMCTBEHHOCTD u
NEPCIEKTUBHOCTh ~ MaTeMaTH4eckoro  oOpa3oBaHMsl  OOy4YAIOIIMXCS,  pPa3BUTHE
MHTEJUIEKTYaJbHbIX W TBOPYECKUX CIIOCOOHOCTEH OOydaronuxcs, I03HAaBaTEIbHOM
aKTUBHOCTH, MCCJIEAOBATEIbLCKUX YMEHHI, HMHTEpeca K HW3YYEHHUIO MaTEMAaTHKH;
MOABE/ICHUE 00YUYAIOITUXCSl HA JOCTYITHOM JIJISI HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH M OKpY’Karoliero mupa; GopmupoBanue (HyHKIHOHATHHOU
MaTeMaTUYECKOW TPAaMOTHOCTU: YMEHHUS pPAacloO3HABaThb MAaTEMAaTHYECKHE OOBEKTHI B
pealbHbIX JKU3HEHHBIX CHUTYalUsX, MPUMEHSATh OCBOEHHBIE YMEHHS I PELICHUs
MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATh MOJYYEHHBIE PE3yJbTaThl U
OIIEHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYAIIUH.

OcHOBHBIE JIMHMM COJIEpXKaHUsS Kypca MaremaTuku B 5—6 Kiaccax —
apudMeTHIeCcKasi 1 reoMeTpruUecKasi, KOTOpbIE pa3BUBAIOTCS MapajjieibHO, KaXasl B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBHCHUMO OJHA OT JAPYIroM, a B
TECHOM KOHTaKT€ M B3auMMOJCUCTBUM. Takke B Kypce MaTeMaTUKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATEIHHONU CTATUCTUKH.

N3yuenune apudmernueckoro marepuana HAyMHAETCS CO CHCTEMaTu3alud U
Pa3BUTHS 3HAHUM O HATypaJIbHBIX YMCIIaX, MOJTYYEHHBIX Ha YPOBHE HAYaJILHOTO OOIIIEro
obpazoBanusi. IIpu 5TOM COBEpIICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKHU u
dbopMHpOBaHWE HOBBIX TEOPETHYECKUX 3HAHUKA  COYETACTCSI C  pPa3BUTHEM
BBIYUCIUTEILHON KyJIbTYpbl, B YAaCTHOCTHM C OOY4YE€HHEM TMPOCTECUIIUM MpHUeMam
NPUKUAKA U OLEHKA PE3yJbTaTOB BBIYUCICHUN. 3ydeHue HaTypajbHBIX YHCEN
NpoJoKaeTca B 6 Kiacce 3HAKOMCTBOM C HAYaJlbHBIMU TMOHATHSMU TEOPUU
JETUMOCTH.

Havano u3ydeHus OOBIKHOBEHHBIX M JIECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy.
DTO MEPBBIM ATAll B OCBOCHHUM APOOEi, KOT/1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH
U7esIMU, TOHATUSIMU TeMBI. [Ipr 3TOM paccMoTpeHre 0OBIKHOBEHHBIX JPOOEH B MOJTHOM
o0beMe MpeANIeCTBYeT M3YUYEHUIO NECATUYHBIX APOOei, 4yTo 11e1ecoo0pa3Ho C TOYKU
3pEHMUS JTOTUKHU U3JI0KEHUS YUCIOBOM JIMHUHU, KOTJIa MMPAaBWIIA IEUCTBUN C I€CITUUHBIMU
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JIpOOSIMU MOXKHO 00OCHOBATH YK€ M3BECTHBIMU AITOPUTMAMH BBIIIOJIHEHUS JEHCTBUM €
OOBIKHOBEHHBIMU  JIpOOSIMH. 3HAKOMCTBO C JCCATHYHBIMU JApPOOSAMHU PACHIUPUT
BO3MOXXHOCTH JJI1 TOHUMaHUs OOy4YaloIMMUCS TPUKIAJHOTO MPUMEHEHHUS HOBOM
3aMKCH MPU U3YUYEHUH JPYTUX NPEIMETOB U MPHU MPAKTUYECKOM HCHOJb30BaHuH. K 6
KJIacCy OTHECEH BTOPOM 3Tall B  M3Y4YEHHM JpoOei, TA€  MPOUCXOAUT
COBEpULICHCTBOBAHNE HABBIKOB CPABHEHUS U MPe0Opa3oBaHus ApoOei, OCBOEHUE HOBBIX
BBIYHCIIUTEIBHBIX AJTOPUTMOB, OTTAYMBAHUE TEXHHKW BBIYMCICHH, B TOM YHCIIE
3HAUEHUN BBIPAXKEHUM, coaepkKalluXx M OOBIKHOBEHHbBIE, M JIE€CATUYHBIE JpOOH,
YCTaHOBJICHHE CBSI3€H MEXIy HUMH, pACCMOTPEHHE MMPUEMOB PELICHHS 3a]1a4 Ha IPOOH.
B nauane 6 kiiacca mporCXOAUT 3HAKOMCTBO C TIOHATHEM MPOLEHTA.

OCO0EHHOCTBIO U3YUYEHUS TOJIOKUTENIBHBIX U OTPULATENBHBIX YHCET SIBIISIETCS TO,
YTO OHHM TaKX€ MOTYT pacCMaTpUBaThCS B HECKOJBKO 3TanoB. B 6 kiacce B Hagaie
u3ydeHus: TeMbl «IloJ0KUTEIbHBIE M OTPUUATENbHBIE YUCIA» BBIAEISIETCS MOATEMA
«llenble yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHMLATEJIBHBIMU YHUCIAMU U
JEUCTBUSMMU C IOJIOKUTEIBHBIMU U OTPULATENBHBIMHA YHCIIAMU IPOUCXOIUT HA OCHOBE
COZIEPKATENBHOIO0 MOAXO0Ja. JTO MO3BOJSET HA JOCTYIHOM YpPOBHE IO3HAKOMHUTH
00y4aromuxcst HPakKTUYECKU CO BCEMU OCHOBHBIMH MOHATHUSMHU TEMBI, B TOM YUCJIE U C
npaBWJIaMd 3HAKOB TIPU BBINOJHEHUM apupMeThyecKkux JedctBuid. W3yueHue
palMOHaIbHBIX YKCeN OyIeT MPOJ0JIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu o0Oy4yeHMM pEIICEHHI0 TEKCTOBBIX 3aJady B 5—6 Kiaccax HCHOJIb3YIOTCS
apumernyeckue npuemsl perieHus. [Ipu oTpaboTke BHIYUCIUTENBHBIX HaBBIKOB B 5—6
KJIacCaXx pacCMATPUBAIOTCS TEKCTOBBIE 3aJayd CIEAYIOINIMX BHJIOB: 33Jauyd Ha
JBUKEHHE, HAa YacTH, HA TIOKYIIKH, Ha pab0Ty U MPOU3BOJUTEILHOCTD, Ha MIPOLIEHTHI, Ha
OTHOLIEHUs1 U mpornopuu. OOyyaromuecs 3HAKOMSTCS C NMPUEMaMM PELICHUs 3a]ad
nepeboOpoM  BO3MOXKHBIX  BAapUaHTOB, ywaTcs paborate ¢  uHbOpMAIHEH,
MIPEICTaBICHHON B (hopMe TaOIUI] WIIH TUATPAMM.

B mporpamme yueOGHOro kypca «MaTemaTuka» NperycCMOTPEHO (OpMUpPOBAHUE
POMNEACBTUUECKUX alreOpandeckux MpeacTaBiIeHUNd. bykBa Kak CHUMBOJ HEKOTOPOIO
yuciaa B 3aBUCHUMOCTH OT MAaTeMaTHYeCKOr0 KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHass CHMBOJIMKAa IIMPOKO HCIOJB3YETCS MPEXAE BCEro ISl 3aluCH OOIIHUX
YTBEPXKICHUM W  TOpeasiokeHuid, (opMya, B YACTHOCTU JJI1  BBIYHCIICHUS
F€OMETPUYECKHUX BEJMYMH, B KAUECTBE «3aMECTUTENS YUCIa.

B nmporpamme yueOHOoro kypca «Maremarukay TMpeAcTaBiIeHa HarjasgHas
reoOMeTpHsl, HalpaBlieHHAs HAa Pa3BUTHE OOPA3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaxXeHUs, U300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIM ATall B U3yUYEHUU I'€OMETPUH,

KOTOpBIfI OCYHICCTBJCTCA Ha HANJBIAHO-TIPAKTHUYCCKOM YPOBHC, OIIMPACTCA Ha
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HarIIHO-00pa3Hoe  MbIlUIEHHEe  oOydamommuxcd. bonblias  podab  OTBOAUTCA
MPAKTUIECKOHN NeATEITHLHOCTH, OIBITY, SKCIIEPUMEHTY, MOeIHpoBannto. O0yuaromuecs
3HAKOMSITCA C T€OMETPUYECKUMH (UTypaMu Ha TJIOCKOCTH W B MPOCTPAHCTBE, C UX
MPOCTEUITUMH KOH(PUTYpAITUsIMU, yYaTrcsl H300pakaTh WX Ha HEIWMHOBAHHOW U
KJIeT4aToM Oymare, pacCMaTpUBaIOT MX MpoCTeillre cBoicTBa. B mpoiiecce n3yudeHus
HarJISIHOM T€OMETPUM 3HAHUS, MOJIyYeHHbIe O0YyYaroluMMHUCS HAa YPOBHE HAYaJIbHOTO
o01ero 00pa3oBaHus, CHCTEMATH3UPYIOTCS M PACITUPSIIOTCA.

CornacHo yueOHOMY IJIaHy B 5—6 Kilaccax M3y4aeTcs HHTETPUPOBAHHBIN MPEAMET
«MaTtemaTHKa», KOTOPBIA BKIIOYACT apU(PMETHUECKUA MaTepuan U HarJBIIHYIO
TE€OMETPHIO, a TaK)KEe MPOMEJACBTUUECKUE CBEICHUS U3 areOpbl, DIIEMEHTHI JIOTUKU |
HayaJia ONMKUCATEIbHON CTATUCTUKH.

OO611ee yncio 4acoB, pEKOMEHIOBAHHBIX JIJISl U3y4YeHUs1 MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 4dacoB (5 yacoB B Henenmwo), B 6 kimacce — 170 gacoB (5 dacoB B
HEJISTIO).

COAEPKAHUE OBYUEHUS

5 KJIACC HarypaJjbHble YHCJIa M HYJIb
Harypansnoe wuyucno. Psg Harypanmenbix umcen. Ywucno 0. M3oOpaxenue

HaTypaJIbHBIX YHCENl TOUKAMH Ha KOOPJIMHATHOU (YUCIIOBOM) MPSIMOIA.

[TosuunonHas cucrema cuumcieHus. PuMckas Hymepanuss Kak IIpUMED
HETMO3UIMOHHOM CUCTEMBI CUUCIIEHNUs. [JecaTHUHas cucTeMa CUUCIICHHUS.

CpaBHEHHE HaATypaJIbHBIX YHCEINl, CPABHEHHUE HATYypPAJIbHBIX YHCEII C HYJEM.
CnocoObl cpaBHeHUs. OKpyTrieHue HaTypalbHbIX YHCEIL.

CroxeHre HaTypaJIbHBIX YMCEJ, CBOMCTBO HYJIS MPHU CIOKEHUH. BbhluMTaHHe Kak
NENCTBUE, OOpATHOE CIIOKEHHUIO. Y MHOKEHHE HATypajbHBIX UMCEN, CBOMCTBA HYJIS H
CAVHUIIBI TIPU YMHOXEHUHU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXEHUIO.
KoMmnoHeHThI nelicTBUM, CBA3b MEXKIy HUMU. [IpoBepka pesyiabTara apudmMeTudeckoro
nerictBus. [lepeMecTUTENbHOE M COYETATENIbHOE CBOWMCTBA (3aKOHBI) CIOXKEHUA U
YMHOKEHHUSI, paclpeieIuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonbs3oBanne OyKB nJii 0003HAYEHUsT HEU3BECTHOTO KOMIIOHEHTAa W 3aluCH
CBOMCTB apu(METUUECKHUX JCHCTBUH.

JlenuTenu ¥ KpaTHBIE YKMCla, Pa3jIOKEHHE Ha MHOXKUTENM. [IpocTeie n cocTaBHbBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleaeHue ¢ ocTaTKOM.

Crenenp ¢ HaTypaJbHBIM MOKA3aTeNEM. 3alUCh YUCIA B BUJAE CYMMBI Pa3psIHBIX

cJlaracMbIX.
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Yucnosoe BbIPAKCHHUC. BpluucieHrue 3Ha4CHHUM 4YMCIOBBIX BI)Ipa)KCHI/II‘/JI, MOPAI0K
BBIITOJIHCHU HeﬁCTBHﬁ. Hcnonp3oBaHue IIpru BBIYUCJIICHUAX IMCPEMECTUTCIBHOIO U
COYETATEIBHOIO CBOMCTB (3aKOHOB) CIOXKCHHUSA W YMHOXCHUS, PACIIPCACIIMTCIBHOIO

CBOWCTBA YMHOKECHUS.

Apodu
[IpeacraBnenue o ApodU Kak crocode 3amucu 4acTh BeTUYHHbI. OOBIKHOBEHHBIE

npobu. IlpaBuibHBIE W HeNpaBuibHBIE ApoOu. CMmemiaHHas ApoOb, MPEICTABICHHUE
CMEIIaHHOW IpOoOH B BUJIEC HEMPABUILHOW IPOOW M BBIJCICHUE IIEJION YacTH Yuciia W3
HeMpaBWIbHOW npodu. M3o0paxkenue gpoOei ToOYkaMHd Ha YHUCIOBOM MPSIMOA.
OcHoBHOe cBoiicTBO apobu. Cokpamienue napoOeid. IlpuBenenue npodbu K HOBOMY
3HameHaTeno. CpaBHEeHUE JpoOei.

CrnoxeHnve # BblUMTaHUE JpoOeil. YMHOXKEHHWEe U  JIeJieHue JpoOei,
B3aMMHOOOpaTHbIE poou. HaxoxaeHne yacTu 1eiaoro v eoro Mo ero 4acTu.

Hecaruunas 3anuck JgpoOeil. IlpencrtaBieHue necsITUYHOM ApoOUW B BUIE
O0OBIKHOBEHHOM. M300paxkeHue NecATUYHBIX ApoOei TOYKAMH Ha YHUCIOBOM MPSIMOM.
CpaBHEHHUE JECATUYHBIX APOOEH.

ApudmMernueckue AEUCTBUS C JECATUYHBIMU ApoOsiMU. OKpYyTIeHUE JECATUUHBIX
Tpo0eii.

PemeHne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad apudmMeTuueckuMm criocobom. Pemienne jgormdyeckux
3amad. Pemienne 3amau nepebopoM BCceX BO3ZMOXKHBIX BapuaHTOB. Mcnonb30BaHue TIpU
pelieHnn 3a7a4 TaOJIHI] U CXEM.

Pemenune 3anay, coaepkanux 3aBUCUMOCTH, CBS3bIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EJIWHHUIIBI HW3MEPEHHUS: MAacCChl,
00beMa, LIEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSI3b MEXIY €IMHUIIAMU U3MEPEHHUS
KaKI0W BEJINYNHEI.

Perenre 0oCHOBHBIX 3aj71a4 Ha IPOOH.

[IpencrapiieHre JTaHHBIX B BUJE TAOJIMII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpus
Harnsnueie npeacrtaBieHus o purypax Ha IJIOCKOCTU: TOYKA, MpsMasi, OTPE30K,

Jy4, YroJI, JIOMaHasi, MHOTOYI'OJIbHUK, OKPYXXHOCTb, Kpyr. Yrou. IIpsmon, octpsli,
TYIIOW U pa3BEPHYTHIN YIJIbL.
JlniHa oTpe3ka, METpUYECKHWE €IWHUILI JUIMHBL JlIMHa JIOMaHOW, MNEPUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C MOMOILBIO TPAHCIIOPTHUPA.
Harnsguele mnpeacraBieHuss o ¢Qurypax Ha IUIOCKOCTH: MHOTOYTOJbHUK,

MPSIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.
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N3o00paxenne ¢uryp, B TOM uucie Ha kieryatod Oymare. Iloctpoenue
KOHGUTYypaluii M3 dYacTeld MNpsSMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOW U KJIETYATOH
oymare.

Hcnonp30BaHne CBOWICTB CTOPOH U YIUIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Inomanes NpPAMOYrOJIBHMKA W MHOTOYTOJBHUKOB,  COCTaBJICHHBIX u3
IPSIMOYTOJIBHUKOB, B TOM u4ucile (QUryp, H300paXEHHbIX Ha KJeTdyaTol Oymare.
EnvHue n3mMepeHns mionaiu.

Harnsgnele mpencraBieHHMsT O IPOCTPAHCTBEHHBIX (UIypax: HpsIMOYTOJIbHBIN
napasuienenunesn, Kyo, MHOrorpanHukd. M300paxeHue mpoCcTeHIIMX MHOTOTPAHHUKOB.
Pa3Beptku ky6a u napamnenenunena. Co3nanue MoJieleil MHOTOrpaHHUKOB (U3 Oymaru,
IPOBOJIOKM, IUIACTWJIMHA MW Jpyrux wmartepuaiioB). O0beM MNPAMOYTOJIBHOIO
napajuienenunena, kyoa. Enunuiel nsmepenust oobema.

6 KJIACC

HarypaabHble yucia
Apudmernueckre ACHCTBUS C MHOTO3HAUYHBIMU HATYpPaJIbHBIMH  YHCIIAMHU.

YucrioBble BbIpaKEHUA, MOPSAOK IEUCTBUM, MCHOJIb30BaHUE CKOOOK. lcmonb3oBaHue
IIPU BBIYUCICHUAX IEPEMECTUTEIBHOIO W COYETATEIIbHOIO CBOMCTB CJIOKEHUSA WU
YMHOXEHHUSI, PACIPEACIUTENBHOTO CBOMCTBA YMHOKEHUSA. OKpYrieHHE HATypaJIbHBIX
qyucel.

JlenuTenu u KpaTHbIE YUCia, HAUOOJIBIIUM 00U JeIUTeNh U HAaUMEHbIIIee o011ee

KpaTHoe. JlenuMOoCTh CyMMBI U IPOU3BEACHHUS. JleleHne C OCTaTKOM.

Apodu
OObIkHOBEHHass ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalieHue Apooei.

CpaBHeHre W ynopsijgoddBaHue apoOei. PemieHue 3amad Ha HaxXOXKJACHHUE YacTH  OT
[EeJoT0 U 1eJoro Mo ero vactu. J[poOHoe uuciio Kak pe3yJabTar JIeJICHUS.
[IpencraBieHne AeCATUYHON JIpoOM B BHEC OOBIKHOBEHHOH IpoOM M BO3MOXKHOCTH
MpeACTaBIeHUs] OOBIKHOBEHHON ApoOM B BHUAE ACCATUYHOU. JlecsaTuuHble ApodOH W
MeTpuueckasi cuctemMa Mep. Apudmernueckue NEeHCTBUS U YUCIOBBIC BBIPAXKEHUSI C
OOBIKHOBEHHBIMH M JICCITUIHBIMH APOOSMH.

OtHomienue. JleneHue B JaHHOM  OTHOIIGHMHM. Macimtad, MponopIus.
[IprumeHenune mponopuri Npyu PEeIIEHUN 3a/1a4.

[TonsaTtue mnpoiieHTa. BbruuciaeHue mporieHTa OT BEJIWYMHBI U BEJIIMYUHBI MO €€
MPOIICHTY. BpIpakeHue MNPOIEHTOB ACCATUYHBIMU ApoOsimu. Pemenue 3amad  Ha
MPOIICHTHI. BeIpakeHHEe OTHOIICHUS BEJIMYUH B MPOIICHTAX.
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IoJ10KUTEIBLHBIE U OTPpHIATECJIbHDBIC YHCJIA
[lonmoxxutenbHbIE U OTPHULATCIIBHBIC YHCJIA. ]_IGJ'II)IG qucia. MOI[y.III) qucia,

reoMeTpuuYecKass HHTepnperanus Moxaysss uucna. M3oOpaxeHue ducen Ha
KOOpAMHATHOM mpsiMoi. Yncnosble npoMexyTku. CpaBHeHHE uncen. Apudmernyeckue
JEUCTBUS C MOJIOKUTEIbHBIMU U OTPULATEIbHBIMH YHCIAMU.

[IpsimoyronbHast cucteMa KOOpAMHAT Ha IIOcKocTH. KoopauHaTel TOUKM — Ha
IJIOCKOCTH, abcuucca W opauHara. [locTpoeHne Todyek W (puryp Ha KOOpAMHATHOM

IIJTTIOCKOCTH.

bykBeHHBbIC BbIPAaKEHUS
[Ipumenenue OyKB JJig 3allMCH MaTEeMaTHYECKUX BBIPAXKEHUN U MPEJIOKEHUU.

CpoiicTBa apu(MeTHUYECKMX JEHUCTBUWA. bDyKBEHHBIE BBIPAKEHUS M  YHUCIIOBBIC
IIOZICTAHOBKU. DYyKBEHHBIC paBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMyibl, GopMysbl MEpUMETpa M IUIOMIAAM MPSIMOYTOJbHUKA, KBajapara, o0bema
napajuienenunena u kyoa. Pemmenue TekcToBbIX 3a/1a4

Pemenne TeKCTOBBIX 3ajay apu(METHYECKHM criocoOoM. PerieHue jgormyeckux
3aja4. Pemenue 3anay nepebOpoM BCeX BO3MOMKHBIX BAPUAHTOB.

Pemenne 3amay, cogepkamnx 3aBUCHMOCTH, CBSI3BIBAKOIINX BEJIMYHMHBL: CKOPOCTB,
BpEMsI, pPACCTOSHME, ILI€HA, KOJWUYECTBO, CTOMMOCTBH, IPOU3BOIUTEIBHOCTH, BpPEMH,
o0beM paboThl. ENWMHUIBI HM3MEpEHUs: MacChl, CTOMMOCTH, PAaCCTOSIHUS, BPEMEHHU,
ckopocTu. CBsA3p MEXKIy €AMHULIAMHA U3MEPEHUS KAKI0M BEJIMYNHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLICHUEM, IPOIIOPLUOHAIBHOCTBIO BEJIWYMH,
MPOLIEHTAMHM; PEHIEHUE OCHOBHBIX 337a4 Ha JPOOU U MPOLEHTHI.

Onenka ¥ TpUKUAKA, OKpyrjieHue pesyiaprata. CocraBieHHe OyKBEHHBIX
BBIPAKEHUH T10 YCIOBUIO 3a7a4H.

[IpencraBneHre JOaHHBIX C TOMOUIIbI0 Tabmuy u auarpamMMm. CronOyarbie
JarpaMMBbl: YTEHUE U MTOCTPOEHUE. UTEHNE KPYTOBBIX AUATPAMM.

Harasimnas reomerpust
Harmsinaeie mpencraBiienust o ¢urypax Ha TUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,

Jy4, YroJj, JIOMaHasi, MHOIOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTD,
KpYT.

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

N3mepeHne U DNOCTPOEHHME YIJIOB C MOMOIIBK  TpaHcrnoprupa. Bunsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOIbHBIN, TYNOYTOJIbHBINA, PAaBHOOEIPEHHBIH,

PaBHOCTOPOHHUM. YeTbIpexyroJibHUK, IpUMEPbI YEeThIPEXYTOJIbHUKOB.
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[IpsiMOyroJibHUK, KBaApaT: MCIOJb30BaHUE CBOMCTB CTOPOH, YIJIOB, JAHAroHajei.
N300pakeHne reoMeTpudecknx (hUryp Ha HEJIMHOBAaHHOW Oymare ¢ HCIIOJIh30BaHHUEM
HUPKYJISL, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaToit Oymare.

[lepumerp MHOTOyronmpHUKa. [loHsATHE TUIOMIAAM (UTYpPBI, €AMHUIIBI W3MEPEHUS
wiomwaau. [Ipubnmxkennoe uaMepeHue miomagd GUryp, B TOM 4YUCiIe Ha KBaJIpaTHOM
cetke. [IpubnmxeHHOe N3MepeHue JJIUHBI OKPYKHOCTH, IJIOMIAIU KpyTa.

CuMMeTpusl: LIEHTpalIbHasA, 0CEBasl U 3epKajbHasi CAMMETPHUH.

[TocTpoeHre cUMMETPUYHBIX QUTYP.

Harnsguele mpeactaBieHUs O MPOCTPAHCTBEHHBIX (PHUTypax: MNapasulelenurne],
KyO, Tmpu3Ma, mUpamMuaa, KOHyC, ULWIMHAp, Imap u cdepa. HM3o0paxeHue
POCTPAaHCTBEHHBIX ¢uryp. Ilpumepsl pa3BepTOK MHOTOTPAHHHKOB, IWJIMHIApPA U
konyca. Co3gaHue Mojened TPOCTpaHCTBEHHBIX (uryp (W3 Oymaru, MPOBOJIOKH,
IUIACTWIIMHA U Apyrux marepuanoB). [lonsaTtue oObeMa, eIMHULIBI U3MEPEHUS OOBEMA.
OObeM IpsIMOYTOJIBHOTO Napajuieenunena, Kyoa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yiabTaThl OCBOEHUS MPOTPAMMbl Y4EOHOrO Kypca K KOHILY
o0yueHus B 5 kjacce. Uncsia v BbIYMCIEeHUS

[TorumMaTe ¥ TPABWIBHO YIMOTPEOJSATH TEPMHUHBI, CBS3aHHBIE C HATypaJbHBIMU
YUCIaMU, OOBIKHOBEHHBIMH U JICCITUYHBIMU JPOOSIMHU.

CpaBHHBaTh W YNOPSJAOYMBATH HATYPAIbHBIC YHCIIA, CPABHUBATH B MPOCTEUIIUX
cily4asiX OOBIKHOBEHHBIE IPOOU, IECSITUUHBIE TPOOH.

COOTHOCUTH TOUKY Ha KOOPAUHATHOMN (YMCIIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €i
YUCJIOM M M300pakaTh HATypaJibHbIE YUCJIa TOYKAMU HAa KOOPJIWHATHOM (YHCIIOBOMN)
PSAMOM.

BoimonasaTe  apudMeTnyeckue JIEUCTBHS €  HATypalbHBIMU  YHUCJIAMH, C
0OBIKHOBEHHBIMH JIPOOSIMU B MPOCTEUIIINX CIyUasX.

BrInonHATE IpOBEPKY, MPUKUAKY Pe3yIbTaTa BEIYUCICHUN.

OKpyTJIsTh HATypaJbHBIE YKCIIA.

PemeHne TekCcTOBBIX 33124
Pemrate TekcTOBBIC 3amaud  apU(PMETHUYCCKUM CIOCOOOM H C  IIOMOIIBIO

OpraHU30BaHHOTO0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemats 3amaun, cogepxamme 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYMHBI: CKOPOCTb,
BpEMSI, PACCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKWE 3alUCH, CXEMBI, TAOIWIBI, 0003HAUYCHUS IPU PEIICHUU

3aJad.
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ITonb30BaThCs OCHOBHBIMHM €IUHHUIIAMM W3MEPEHUS: IIEHbI, MAacChl, PacCTOSHU,
BPEMEHU, CKOPOCTH, BBIPAKATh OJHU €IMHULIBI BETUYHHBI YEPE3 IPYTHUE.

W3Bnekarb, aHaJIW3UpPOBaTh, OLIEHMBATh HWH(OPMALMIO, MPEACTABICHHYIO B
Tabnuie, Ha CTOJNOYATON AMarpaMMme, WHTEPIPETHPOBATh MPECTABICHHBIC TaHHBIC,

HCIIOJIb30BATh JAHHBIC ITPHU PCIHICHUHU 3a/1aY.

Har.lmzmaﬂ reoMeTrpusi
ITonp30BaThCs TCOMCTPHUICCKUMU ITOHATUAMM: TOYKA, IIpsAMasd, OTPC30K, JIy4d, YIoJl,

MHOT'OYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mnpuUMepsl OOBEKTOB OKPYXKAIOIIETO MHpPA, HUMEIOHNX (opMy
U3YYEHHBIX TEOMETPUUYECKUX QUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMHM: BEpIIMHA CTOPOHA, C
MHOTOYTOJIbHUKaMH: YIOJI, BEpIIMHA, CTOPOHA, JUAroHajlb, C OKPYKHOCTBIO: PaauycC,
TUaMeTp, LEHTP.

N3006paxaTh N3yueHHbIE T€OMETPUUECKUE (PUTYpPHI HA HEJIMHOBAaHHOW U KJIETYATON
OyMare ¢ MOMOUIbIO HUPKYJISI U TUHEHKH.

HaxomuTe JUIMHBI OTPE3KOB HENMOCPEACTBEHHBIM HM3MEPEHHEM C ITOMOILIBIO
JUHENUKHU, CTPOUTHh OTPE3KH 3aJaHHOW JUIMHBL, CTPOUTHh OKPY>KHOCTb 3aJaHHOIO
panuyca. Mcronp30BaTh CBOMCTBA CTOPOH M YIVIOB MPSIMOYTOJIbHUKA, KBAaApaTa JUIisl UX
NIOCTPOEHUS, BBIYUCIICHHUS IIJIOIIAN U IEPUMETPA.

Bbluucnsate nmepumeTp M IUIOWAAb KBajApara, MNpsMOYTroJibHHUKA, (uryp,
COCTaBJIEHHBIX M3 MPSMOYIOJbHUKOB, B TOM uHcie QUryp, H300paKeHHbIX Ha
KJIeT4aTon Oymare.

ITonb30BaTbCd OCHOBHBIMM METPUYECKHMH €AWHHUIAMU HW3MEPEHMs JUIMHBI,
IUIOLIAM; BBIPAXKaTh OJHU €IUHUIbI BEJIMUMHBI Yepe3 IpYyTrue.

Pacno3naBaTe mnapasuienenunen, Ky0, MCHOJIb30BaTh TEPMHUHOJIOTHMIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHHUS, HAXOIUTh U3MEPEHHUS MapasuleienuIena, Kyoa.

Boruncnate o0beM kyOa, mapajuielienunena MO 33JaHHBIM  HU3MEpPEHUsM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00beMa.

Pemate HecloXHBIE 3aJaud HAa HU3MEPEHHE TE€OMETPUYECKHX BEJIMYMH B

IMPAKTHYCCKUX CUTyalluAX.

[IpeameTHBIE pPE3yNbTaTBl OCBOCHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
o0yueHus B 6 kJacce.
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Yucaa v BIYMCICHUSA

3HaTh M NOHUMAaThb TEPMHUHBI, CBSI3aHHBIE C PA3JUYHBIMH BUAAMH YHCEI H
croco0aMy MX 3alUCH, MEPEXOIUTh (€CIU 3TO BO3MOKHO) OT OJHOM (hOpMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHHMBaTh U YIOPSIOYMBATH IIEJIbIE YHUCIIA, OOBIKHOBEHHBIE U JIECSITHUYHbIC
Ipo0u, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BoInonHsaTh, coueras yCTHbIE U MUCbMEHHbIE PUEMBbI, apU(METUYECKUE TEUCTBUS
C HaTypaJbHBIMU M UEIBIMU YHCIAMH, OOBIKHOBEHHBIMH U JAECCATUYHBIMU JAPOOSMHU,
MOJIO’KATENIbHBIMU Y OTPULIATEIIbHBIMU YHCIIAMM.

Boruncnars 3Hau€HUSI YUCIIOBBIX BBIPAXKCHUH, BBIMOJHATh MPUKHUAKY U OLICHKY
pe3yibTaTa BBIYMCICHUHN, BBIMOJIHATH MPEOoOpa30BaHUS YHUCIOBBIX BBIPAKEHUW  Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COOTHOCHTH TOUKY Ha KOOPIMHATHOM MPSMON C COOTBETCTBYIOIIMM €l YHCIOM H
U300pakaTh yuciaa TOYKaAMHU Ha KOOPJIMHATHOM NPSIMOM, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCHTH TOYKHM B IIPSAMOYTOJIBHON CUCTEME KOOPJAMHAT C KOOPAWHATAMU 3TOU
TOYKH.

OKPYFJIHTB OeJbIC YUCiIa U JCCATUYHBIC I[pO6I/I, HaxXoauThb HpI/I6J'II/I)KeHI/IH YUCCII.

YucsoBbie 1 0yKBeHHbIE BbIPAKEHUSA

[TonumaTte W ynoTpeOJsITh TEPMHUHBI, CBSI3AHHBIE C 3aMUCHIO CTEMEHU YMCIIA,
HaxOJWTh KBaJpaT W KyO 4YHCIIA, BBIYUCIIATH 3HAUCHHS YHCIIOBBIX BBIPAKCHHUH,
COJICpIKAIlUX CTETICHH.

ITonb3oBaThCs MpU3HAKAMM JEIMMOCTH, PaCKiIaJbIBaTh HATypaJlbHbIE YHC]IA Ha
MPOCTHIC MHOKHUTEIH.

ITonap3oBaThCs MacITabOM, COCTABIIATH MIPOTIOPLIMKA M OTHOIIICHUS.

Ucnonb3oBath OykBbI Ajisi 0003HAUYEHUS YUCEN TMPU 3aMUCH MaTEeMAaTHYECKUX
BBIpAXKEHUM, COCTaBJIATH OYKBEHHBIC BBIpaX€HHUS W (OPMYJIBI, HaXOIUTh 3HAYCHHS
OYKBEHHBIX BBIPAXKEHU, OCYIIIECTBIISISI HEOOXOIUMBIE MTOJICTAHOBKU U MPE0OPa30BaHMUS.

Haxonuths HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TeKCTOBBIX 33124

Pemrats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETHUECKHUM CIIOCOOOM.

Pemate 3amaum, CBsA3aHHBIE C OTHOIIEHWEM, MPOMOPIHUOHATHHOCTHIO BEIIUYUH,
MPOIICHTaMH, PEIIaTh TPU OCHOBHBIC 33/1a4l Ha IPOOH M MIPOIICHTHI.

Pemate 3amauu, comepkamye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI: CKOPOCTD,
BpEMs, pPACCTOSHHE, II€HA, KOJHMYECTBO, CTOUMOCTbH, MPOU3BOJUTEIHLHOCTH, BpPEMI,
oO0bemMa pabOTBI, HUCHONB3YyS apUPMETHUYECKHE JCUCTBUA, OICHKY, NPUKHIIKY,

IMOJIb30BATHCA CANMHUIIAMHA N3MCPCHUA COOTBCTCTBYIOIINX BCIIMYMNH.
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CocraBnsaiTh OyKBEHHbIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1aUU.

W3Bnekate wH(MOpMAIMiO, TPEACTABICHHYI0O B Ta0nWmax, Ha JWHECWHOMH,
CTOJIOYATOM WJIM KPYTOBOM JHMarpamMmax, HHTEpPIPETUPOBATh MPEJCTaBICHHBIC JaHHBIE,
MCIOJIB30BaTh JAHHBIC IPU PEIICHUN 3a]1a4.

[IpencrapisaTh uHQOpPMALMIO C TOMOIILIO TaONWIl, JUHEWHOW W CTOJOYATOU
nuarpamMm. Harasignas reomerpust

[IpuBoauTh mpuUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpa, HUMEIUMX (QopMy
U3YYEHHBIX T€OMETPUUYECKUX TJIOCKUX M MPOCTPAHCTBEHHBIX (UTYD, TPUMEPHI PaBHBIX
¥ CUMMETPHUYHBIX QUTYD.

N300paxaTh ¢ MOMOLIBIO HUPKYJISl, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHON U
KJIET4aTOM Oymare H3y4yeHHbIE IJIOCKHUE T'eoMeTpuyecKue (pUrypel U KOHPUIYpaluu,
CUMMETpUYHbIE (PUTYPBHI.

[Tonb30BaTbCd T'€OMETPUUYECKUMH MOHSATHUSMU: PABEHCTBO (QUIYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPUEH: OCb CUMMETPHUH, LIEHTP
CUMMETPUH.

HaxomuTe BenMYMHBI YIVIOB U3MEPEHUEM C IIOMOIIBIO TPAHCIOPTHPA, CTPOUTH
YIJIBl 33aIaHHOM BEJIMYMHBI, TOJIb30BATHCS IIPU PEIICHUM 3a1ad TPagyCHOW Mepou
YIJIOB, pacIlO3HAaBaTh HA YEPTE)KAX OCTPBIU, PSIMOM, PA3BEPHYTHIA U TYIIOW YIJIbL.

Bpuncnares  InMHY  JIOMaHOW, IIEPUMETP MHOTOYIOJIBHMKA, ITOJIb30BATHCS
CAUHULIAMU HU3MEPEHUs UIMHBI, BbIPaXKaTb OJHU E€IUHHULIBI U3MEPEHUS JUIMHBI 4epes
TpyTHE.

HaxomuTh, HMCHONB3ys YEpTEKHBIE HMHCTPYMEHTBI, PACCTOSHUA: MEXAY ABYyMS
TOYKaMH, OT TOUYKH 0 NPSIMOM, JIMHY IIyTH HA KBAJIPATHOM CETKE.

Boruncnsate miomanas GUryp, COCTaBICHHbIX U3 MPSIMOYTOJIBHUKOB, UCIOJIb30BaTh
pa3OuveHne Ha MNpPAMOYrOJbHUKK, Ha paBHblE (QUIYphl, JOCTPAaWBAHHE 10
NPSAMOYTOJIbHUKA, TOJIb30BAThCSI OCHOBHBIMM €IMHHIIAMU HM3MEPEHMS IUIOLIAMN,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS TLIOIAAN Yepe3 APyTHe.

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

N3obpaxkats Ha KjaeT4aTor OyMare NpsMOYTOJbHBIN Mapasjieaenune].

Boruncnsate 00beM NpSMOYTOJbHOTO Mapajiesenuneaa, Kyda, MoJIb30BaThCs
OCHOBHBIMU €ITMHULIAMU U3MEPEHUS 00BEMA;

Pemare HeciokHBIE 3a7auM Ha HAXOXKICHHE TIE€OMETPUYECKHUX BEIMYMH B

IMPAKTHYCCKUX CUTyalluAX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
HaumenoBaHue pasiena KonauuecTso OCHOBHOE OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS
(Tembl) Kypca 4acoB coJiepKaHue
HarypanpHsle gncra. 43 Yurarth, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHBIE YUCIIA;

JlelicTBus ¢ HaTypaJIbHBIMHU JlecsTHYHAS CHCTEMA

cuucieHus. Pana
HATypaJIbHBIX YUCET.
Harypanbnbii psn.
Yucno 0.
HarypanbHbie uncna
Ha KOOPJIMHATHOU
npsmon. CpaBHeHUE,
OKpYIJIEHUE
HaTypaJbHbIX YHCEIL.
Apudmernueckue
JNEUCTBUS C
HaTypaJlbHbIMU
yuciaamu. CBoMCTBa
HYJIS TIPU CIIOKEHUU
Y YMHO>KCHUH,
CBOMCTBA €IUHUIIBI
P YMHOKECHUHU.

qucCiIiaMu

NpeAIaraTb U 00CyKAaTh CIOCO0BI YIIOPSAIOUYNBAHUS YHACEIL.
H300pakaTh KOOPAMHATHYIO PAMYIO, 0TMEYATh YUCIIA
TOYKaMH Ha KOOPAWHATHON NMPSIMON, HAXOAUTh KOOPIMHATHI
TOYKH.

HccaenoBarh ¢BOMCTBA HATYpalnbHOTO psaaa, uncen 0 u 1 npu
CJIOKEHUHU U YMHOXKEHUHU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BeinoHaTh apudMeTHYeCKre AeMCTBUS C HATYPAJIbHBIMU
YUCJIAMU, BBIMUCIASATH 3HAUYCHHS YUCIIOBBIX BBIPAXKEHUN CO
CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHNE B BUJIE CTETICHH, YUTATh
CTEIIEHH, UCIMOJIb30BATH TEPMHHOJIOTHIO (OCHOBaHMUE,
MO0Ka3aTellb), BHIYUCJIAATH 3HAYEHUsI CTereHel. BhInoHATh
NPUKWAKY U OLEHKY 3HaY€HUN YHCIIOBBIX BbIPAXKEHUI,
npearaTb ¥ NPUMeEHSITh PHUEeMbI IPOBEPKHU BHIYUCICHU.

Hcnoan3oBarsb NPpA BbBIYMUCICHUAX ICPEMCCTUTCIBHOC H
COUYCTaTCIIBHOC CBOMCTBA CJIOKCHUA u YMHOXCHUA,
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pacnpenenuTeIbHOEe CBOMCTBO YMHOKEHUS; (DOPMYTUPOBATH
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ITepemecTuTenbHOE
1 COYETATEIbHOE
CBOMCTBA CJIOKCHUS
Y YMHOXKCHUS,
pacnpeaenuTeNIbHOE
CBOKMCTBO
YMHOKCHUS.
Hemurenn u
KpaTHBIC YHUCIIa,
pa30KEHUE YncCIa
Ha MHO>XHTEJIH.
Jlenenue ¢
octatkoM. [IpocTteie
1 COCTaBHBIC YMCIIA.
[Ipu3naku
JICTUMOCTH Ha 2, 5,
10, 3, 9. Crenienn ¢
HaTypaJbHBIM
MIOKA3aTeIIEM.
Yucnosbie
BBIPKCHUS,
MOPSIOK IEUCTBUMU.
Pemenne TeKCTOBBIX
3aJ1a4 Ha BCE

U PUMEHATH NMPaBUJIa MpeoOpa30BaHUs YUCIOBBIX

BBIPQXEHHUI Ha OCHOBE CBOMCTB apu(METUUECKUX ACHCTBHIA.
HccaenoBath 4MCIOBbIE 3aKOHOMEPHOCTH, BBIABUIAaTh M
000CHOBBIBATH THIIOTE3bI, (POPMYJIMPOBATH 0000IIEHNST U

BBIBO/IbI 110 pPE3yJIbTaTaM MPOBEICHHOIO UCCIIEIOBAHMSI.
@DopMyJTHPOBATH ONIPeeSIeHUs JICIUTENSI U KPATHOTO,
HA3bIBATh JICTIUTENN U KPATHBIC YUCTIA; PACIIO3HABATH
MPOCTHIE U COCTABHBIC UKCIia; (POPMYJHPOBATH U
NPUMEHSATh NPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHSTH AJTOPUTM PA3JI0KEHHUS YKCiia Ha MTPOCTHIC
MHOKHUTEJIH; HAXOAUTh OCTaTKH OT JACICHMS U HEIIOJIHOE
YacTHOE.

Pacno3naBaTh HCTUHHBIC U JIOKHBIC BRICKA3bIBAHUS O
HaTypaJIbHBIX YUCIaX, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMS U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEI.
KoHcTpynpoBaTh MaTeMaTHYeCKHE MPeEIJI0KEHUs1 C
TIOMOIIBIO CBSI30K «H», «HUJINY», «ECIIH..., TO...». PemiaThb
TEKCTOBBIC 33J1a4l apU(OMETHICCKUM CIIOCOOOM,

HCIMOJIB30BaATh 3aBUCUMOCTH MCXKIY BCIIMUMHAMU (CKOpOCTB,

BpEMsI, paCCTOSIHUE; IIEHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3aJ1a4H,

apudMeTHIECKHE nepegopmMyIHpPoOBaTh YCIOBUE, H3BJIEKATh HEOOXOIUMBbIE

JAaHHBIC, YCTAHABJIUBATL 3aBUCUMOCTH MCXKY BCIIMUUMHAMMU,




CTPOMTD JIOTUYECKYIO LIETIOYKY PACCYkKIACHUIA.
MopenupoBaTh X0/ PEIICHUS 33]1a4M C TOMOLIBIO PUCYHKA,
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JICUCTBUS, HaA
NIBIDKCHUE U
MMOKYTIKH

CXEMBI, TAOJINLIBI.

IIpuBoauTH, pa30UpaTh, OLEHUBATH PA3JINYHBIE PELICHUS,
3alMCH PEUICHUIN TEKCTOBBIX 3a/1a4.

Kpuruyecku OuneHMBATH IOJYYEHHBIM PE3YIbTAT,
OCYILLIECTBJIATh CAMOKOHTpPOJIb, IPOBEPSIs OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLINOKH.

PemaTp 3a1a4n ¢ momolpio nepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBCS ¢ HCTOPHEi pa3BUTHA apuU(PMETUKU
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Harnsgnas reomerpus.
JIuHnK Ha IIOCKOCTH

12

Touka, nmpsimas,
OTPE30K, JTyY.
JlomaHas.
N3mepenne nnuHb
OTpe3Ka,
METPUYECKUE
€JIMHUIBI U3MEPEHHUS
IuHbL. OKpPYKHOCTh
U KpPYT.
[IpakTnueckas
pabota
«ITocTpoenue y3opa
U3 OKPY>KHOCTEW».
Yromn. [Ipsmoi,
OCTpPBIH, TYNIOH U
Pa3BEPHYTHIN YIJIBI.
N3mepenne

Pacno3naBarth Ha yepTekax, pUCyHKAX, ONMCHIBATD,
UCITIOJIb3YsI TEPMHUHOJIOTHIO, ¥ H300PasKaTh C IOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIy4,
yTOJ1, JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBathb, NPpUBOAMTHL NPUMeEPBI OOBEKTOB PEATBHOTO
MUpa, UMEOUMX (GOpMy HM3YUYEHHBIX (DUTYp, OLEHHBATHh HX
JIMHEWHBIC PA3MEDPBL.

Hcnonb30BaTh JINHENWKY U TPAHCHIOPTUP KaK HHCTPYMEHTBI
JUISL IOCTPOCHUS U U3MEPEHUS: U3MEPHATH JUIMHY OTPE3Ka,
BEJIMYMHY yTJIa; CTPOMTH OTPE30K 3aJaHHOU JUIMHBI, YIOJI,
3aJIaHHOM BEJIMYMHBL;, OTKJIAABIBATD LIUPKYJIEM PABHBIC
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJJaHHOTO paauyca.
N306paxath KOH(DUTYypallUd TEOMETPUUYECKUX (DUTYp U3
OTPE3KOB, OKPYKHOCTEH, X YACTEN HA HEIMHOBAHHON M
KJIeTUaTOM Oymare; npeajiaraThb, ONMUCHIBATH U 00CYKIaTh
CI0CO0bI, AJITOPUTMBbI TTOCTPOCHHUS.

Pacno3naBath U M300pakaTh HA HEJTMHOBAHHOU
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YTJIOB.
[IpakTrueckas
pabora «IloctpoeHue
YTIIOB»

W KJIeT4aTol Oymare MpsMoOM, OCTPBIM, TYIOW, pa3BEepHYTHIN
YIJIbl; CPABHUBATD YIJIbL.

BbI14ucjasaTs JUIMHBI OTPE3KOB, JOMaHbIX.

IloHuMaTh U MCNIOJIB30BATH NP PELICHUM 32/1a4
3aBHCHMMOCTH MEXIY €IMHUIIAMA METPUUECKON CUCTEMBI MEp;
3HAKOMMTBCH C HEMETPUUECKUMH CUCTEMAMH MEp;
BBIPA’KaTh JUIMHY B PA3JIMYHbBIX €IUHNALIAX U3MEPEHHUS.
UccaenoBath Gurypsl 1 KOHQUTypaLMH, UCTIONb3YS
U(pPOBBIE pECypChl

OOBIKHOBEHHBIE IPOOH

48

JpoOsb. [IpaBuibHbIC
Y HCTIIPABUIJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHnue npo0eii.
Cnoxenue u
BBEIYMTAHKE
O0OBIKHOBEHHBIX
npoOeii. CMeliaHnHast
IpoOb. YMHOXKEHUE
U JICIICHUE
OOBIKHOBEHHBIX
po0eit;
B3aMMHOOOpPaTHBIC
npobu. Pemenue
TEKCTOBBIX 3ajad,
coJIep Kallux ApooHu.

MopeanpoBarthb B rpaduueckoit, mpeameTHon popme, ¢
MMOMOIIIBIO KOMITBIOTEPA MOHSATHS U CBOMCTBA, CBA3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YurTaTh M 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE POOH,
npeaiaratb, OOOCHOBBIBATH M  O0CY:KIATh CIOCOOBI
YIOPSAIOYUBAHUS APOOECH.

N306paxkaTh OOBIKHOBEHHBIE IPOOU TOUKAMU Ha
KOOPAMHATHOM MPSAMOM; MCIOJIb30BATh KOOPIUHATHYIO
NPSAMYIO JJI CPaBHEHHUS IpOOEH.

D®opMyIHPOBaATH, 3AMIUCHIBATH C NOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JUIsl COKpaILEHUs1 IpoOeit U MpUBEIECHUS
JIpoOH K HOBOMY 3HAMEHATEJTIO.

IIpeacraBiasiTh CMENIaHHYIO APOOH B BUIE HETPABIIBHON

Y BBIICNIATH LIETYIO YaCTh YKCIIa U3 HEMPaBUILHOM IpoOu.
BoinoHaTh apudpmMeTudeckue 1eMcTBUA C
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OCHOBHBIE

OOBIKHOBEHHBIMH JIPOOSMU; MPUMEHSATH CBOICTBA
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3a71a4M Ha ApooOHu.
[Ipumenenue OykB
JUTSI 3aITUCH
MaTeMaTUYECKUX
BBIPAKCHUN U
MPEJI0KEHUN

apu(PMETHICCKUX TCUCTBHUM JIJIs1 pallOHATN3AINH
BBIYMCIICHUU.

BbINOJHATH NMPUKUAKY U OUEHKY pPE3yJibTara BBIYMCICHUM;
npeaiaraTb M NPUMEHSIThL PUeMbl IPOBEPKM BHIYMCIICHUH.
IIpoBoauTh HcCcaeq0BaHMSI CBOMCTB JIpo0O€H, omupasch Ha
YUCJIOBBIE OKCIEPUMEHTHI (B TOM 4YHCIE€ C IIOMOIIBIO
KOMITBIOTEPA).

Pacno3naBaTh HCTUHHBIC U JIO)KHBIC BBICKA3bIBAHUS O
Jpo0sIX, MPUBOAUTH NPUMeEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA Y OTPUIIAHUS BHICKA3bIBAHUM.

Pemarts TeKCTOBBIE 3a/1auu, CO/IepKalllue TPOOHBIC TaHHbIC, U
3aJla4d Ha HaXO0XKJECHHUE YaCTH LIEJIOTO M 1EJIOr0 0 €r0 YacTH;
BbISIBJISITh UX CXO/CTBA U Pa3JIUYMS.

MoaeaupoBarh X0 PEUICHUS 3a7a4M C TIOMOILBIO PUCYHKA,
CXEMBI, TAOJIHIIBI.

IIpuBoauTth, pa3douparTh, OLEHMBATH PA3IUYHBIE PELICHNUS,
3allMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpuruvecku oueHMBaTh NOJyYEHHBIN pE3yJIbTAT,
OCYILECTBJISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIINOKH.

3HAKOMHUTBCS ¢ HCTOPHUE pa3BUTHA apU(PMETUKU
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Harnsgnas reomerpus.
MHOTOyTrOIbHUKA

10

MHOroyroyibHUKH.
YeThlpexXyTrOJIbHUK,
NPSAMOYTOJIbHUK,
KBaJpar.
[IpakTnueckas

OnucbIBaTh, MCNOJIb3YSl TEPMHHOJIOTHIO, H300PAXKATH C
MTOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEIIUPOBAThH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMePbI OOBEKTOB PEATHHOIO0 MHUPA, UMEIOIIUX
dbopMy MHOTOYTOJIPHUKA, TPSIMOYTOJIbHUKA, KBaJIpaTa,
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pabota
«ITocTpoenne
NPSIMOYTOJIbHUKA C
3aJJaHHBIMU
CTOPOHAMH Ha
HEJINHOBAaHHOU
Oymare».
TpeyroyibHUK.
I[Inmomane n
IEpUMETP
NpSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
IPSIMOYTOJIbHUKOB,
€IMHULIBI
U3MEpEHUS

TUJIOILA TN,
[Tepumerp
MHOT'OyTOJIbHUKA

TPEYrOJIbHUKA, OLEHMBATh UX JIMHEHHBIE pa3MEPBI.
BbI4uCJIATh: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIbHUKA; TUIOIIAb IPSMOYTOJIbHUKA, KBaIpaTa.
H300pakaTh OCTPOYTOJIbHBIE, ITPSMOYTOJIBHBIE U
TYHOYT'OJIbHBIE TPEYTOJIbHUKH.

Ctpouth Ha HEJIMHOBAHHOW U KJIeT4aToi Oymare KBajapar u
IIPSAMOYTOJIBHUK C 33JaHHBIMU JUIMHAMU CTOPOH.
HccaenoBarh cBOMCTBA IPAMOYTOJIBHHKA, KBaJpaTa IyTeEM
AKCIIEPUMEHTA, HAOIIOCHUS, U3MEPEHUS, MOJECIIUPOBAHNUS;
CpPaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHHUKA.
KoHcTpynpoBaTh MaTeMaTHYEeCKHE MPEIJI0KEHUS C
MTOMOIIIBIO CBSI30K «HEKOTOPBINY, «It000i1». Pacno3naBaTh
VICTUHHBIE U JIOKHBIE BBICKA3bIBAHUSI O MHOTOYT'OJIbHUKAX,
NPUBOAMTH NPUMeEPbI U KOHTPIPUMEDBI.

HccaenoBarh 3aBUCMMOCTD TUIOLIAAM KBAJpaTa OT JJIMHBI €TI0
CTOPOHBI.

Hcnonb30BaTh ¢CBOMCTBA KBAAPATHOM CETKH JJIS IOCTPOCHUS
¢uryp; pazdouBaTh NPSIMOYTOJBHUK HA KBAJPATHI,
TPEYTOJIbHUKH; COCTABJATH QUTYPHI U3 KBaJIpaTOB U
IPSIMOYTOJIBHUKOB U HAXOAMUTh UX IJIOLIA/b, pa301BaTh
(Gurypsl Ha NPSMOYTOJIBHUKY U KBaIpaThl U HAXOAUTh UX
IJIOIIA/Ib.

BeipakaTh BeJIMUMHY IUIOLIAJH B PA3JINYHBIX €AUHULAX
U3MEPEHUS METPUUECKON CUCTEMBI MEp, IOHUMATH M
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HCIIOJIB30BaATh 3AaBUCUMOCTH MCXKIY MCTPHUICCKUMU
CAMHUIaMHU U3MCPCHUA ITIJIOIIAaH.
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3HAKOMHUTBCA € NnpuMepamMu IPUMECHCHUS IJIOIMAAN H
MEpUMETpPa B IPAKTUICCKUX CUTyallUAX.

Pemarts 3agaum u3 peajibHOU KU3HU, NPeAIAraTh M
00Cy:K1aTh Pa3jIMYHbIe CIIOCOOBI PEIICHUS 3a/1a4
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Jlecatuunble qpodu

38

JlecsaTuyHas 3aIucCh
npobeii. CpaBHeHUE
JECATUIHBIX
npobeit. JlelicTBus
C IECSITHYIHBIMU
TIPOOSMHU.
Okpyrienue
TECATHIHBIX
TpOoOei.

Penrenne TeKCTOBBIX
3a/1a4, CoJIePIKaIInuX
npobu. OCHOBHBIE
3a71a4u Ha Ipoou

IIpeacTraBiasiTh JECATUYHYIO APOOH B BHUJIE€ OOBIKHOBEHHOM,
YUTATHh U 3aNMCHIBATH, CPABHMBATH JIECATUYHBIE APOOH,
npemjiaratb, OOOCHOBBIBATH M 00CYXKAaTh CIOCOOBI
YIOPSAIOYUBAHUS ACCITUUHBIX IPOOEH.

N300paxaTth necITUUHbIE APOOU TOUKAMH HAa KOOPJIWHATHON
MIPSIMOMU.

BoIsIBAATH CX0ACTBA M Pa3jM4Ms NPaBUI apU(PMETUYECKUX
JEUCTBUA C HATypaJbHBIMM YHCIAMU M JI€CATHUYHBIMU
JIpoOsiMU, OOBACHSTH UX.

BbInoyHATL apudmeTuyeckue ACUCTBUS C JECITUUHBIMU
IpOo0sSIMU; BBINOJHATH NMPUKUAKY M OLEHKY pe3yJibTara
BBIUHCIICHUU.

IIpumeHsaTh cBOMCTBAa apudmeTHUECKUX OEHCTBUNA Jis
pauMoOHAIN3alMU BBIYNCICHUN.

I[IpuMeHATH NPABUJIO OKPYTJIEHUS JICCITUYHBIX IPOOCH.
IIpoBoaAMTH HCCIEIOBAHNS CBOMCTB JECATUYHBIX APOOEii,
ONMUPAsACh HA YUCIIOBBIE HIKCIIEPUMEHTHI (B TOM YHUCIIE C
MOMOUIBIO0 KOMIIBIOTEPA), BBIABUIATh THIOTE3bI U
IPUBOJUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTHUHHBIE U JIOKHBIE BHICKA3bIBAHUS O
Ipo0siX, NPUBOAUTH MPUMeEPbI 1 KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPULIAHUS BHICKA3bIBAaHUM.
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Pemiath TeKCTOBBIE 33714, COAEPKAIINE TPOOHBIE JaHHEBIE,
Ha HaXO0XKIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITH UX CXO/ICTBA U PA3JIHYHSL.

MopeanpoBaTh X0/ pEeLIEHUS 3a/1a4U C IOMOLIBIO PUCYHKA,
CXEMBbl, TaOJIUIIBI.

IIpuBoauTH, pa30UpaTh, OLEHUBATH PA3JINYHBIE PELICHUS,
3aMKCH PEeUIEHUI TEKCTOBBIX 3a/1ay.

OnepupoBatb JpOOHBIMU YHCIIAMU B PEATBHBIX KU3HEHHBIX
CUTYyalUIX.

KpuTnyecku oneHuBaTh MOJYyYEHHBIN pE3yJIbTarT,
OCYUIECTBJISITH CAMOKOHTPOJIb, IPOBEPSISE OTBET HA
COOTBETCTBHUE YCIIOBUIO, HAXOAUTh OMINOKH.

3HAKOMUTBCS ¢ HCTOPHUE pa3BUTHA apu(PMETUKU
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Harnsgnas reomerpus.
Tena u purypsl
B IIPOCTPAHCTBE

MHororpaHHUKH.
N3obpaxkenue
MHOTOTPAHHHUKOB.
Mopnenn
MPOCTPAHCTBEHHBIX
TEIl.
[IpstMOyTOJNIBHBIM
rapajulesIenunes,
ky0. Pa3zBepTku kyba
U Mapajuiesienunesa.
[IpakTnueckas
pabota «Pa3BepTka
KyOay.

Pacno3HaBaTh Ha YepTeKax, PUCYHKAX, B OKPYKa0IIeM
MHpe MPSIMOYTOJIbHBIN Napajlieenunea, Kyo, MHOTOTPaHHUKH,
ONUCHIBATH, HCNOJIb3Ysl TEPMUHOJIOTHIO, OLIEHUBATH
JIMHEWHBIC PA3MEDPBL.

IIpuBoauTH NpUMePbI OOBEKTOB PEATHHOTO0 MHUPA, UMEIOIIUX
(dbopMy MHOTOTPpaHHHKA, TPSIMOYTOJIBLHOTO NapaljiesenuIea,
KyoOa.

M306paxaTthb Ky0 Ha kieTuaToit Oymare. UcciienoBarb
cBoiicTBa Ky0a, IpsIMOYTOJILHOTO TapaJliesienunea,
MHOTOTPaHHHUKOB, UCIIOJIb3Ys Mojieni. Pacno3naBarh u
U300paxkaTh pa3BepTKU KyOa U mapajiesenunesa.
MopeaunpoBarthb Ky0 U napasuiefenumne] u3 Oymaru u mpodux

O6mneM kyOa,
PSIMOYTOJIEHOTO
napasuieJienue 1a

MaTepUaJioB, 00BICHATH CIIOCO0 MOACIHPOBAHUSI.

Haxoanth u3mepeHus, BBIMUCIATH IJI0IA/]b TOBEPXHOCTH;
00beM Ky0a, NpSIMOYTOJIBHOTO NapaJIJIeNIeUIEe1a;
HCCJIeI0BATH 3aBUCUMOCTH 00beMa Ky0a OT ITTUHBI €T0
pebpa, BBIABUIaTh U 000CHOBBLIBATH runore3y. Hadaoaars
U MPOBOJAUTH AHAJOTMH MEXIY MOHATUAMU TIOIMIAAN U
o0BeMa, IepruMeTpa 1 TIIOMAAN TOBEpXHOCTH. Pacno3HaBaTh
WCTUHHBIC U JIOKHBIC BRICKA3bIBAHUSI O MHOTOTPAHHMKAX,
NPUBOIUTH NPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHMS U OTPUIIAHUS BhICKa3bIBaHU. PemaTh
3a1a4M U3 PEATbHOU )KU3HU
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[ToBTOpEHME 1 0000IICHNE

10

IloBTOpEHHE
OCHOBHBIX ITOHSITHH
¥ METOJIOB Kypca

5 knacca, 0000IIIeHNE
3HaHUU

BeruuciasarThb 3HAUCHUS BBIPAKCHUU, coJiepKamux
HaTypaJIbHbIE YKCiIa, OOBIKHOBEHHBIE U JIECATUYHBIE ApoOH,
BBITIOJHATH MPE0Opa30BaHMsI YUCEIL.

BoiOupatrh cnocod cpaBHEHHs YHCEJ, BBIYUCIICHHI,
NPUMEHATHh CBOWCTBa apudMeTHYeCKuX AeHCTBHIA

JUISl pallMOHAIN3alN BBIYMCIICHHUM.

Ocy1ecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JEHCTBUI

Y CaMONIPOBEPKY pe3yibTara BeluucicHuid. Pemiats 3agauun
U3 PEATBHOU KN3HU, IPUMEHATHh MaTeMaTHYeCKHue
3HAHMA JJIs1 PEIICHUs 3a7a4 U3 IPYTUX YUYEOHBIX
IIPEAMETOB.

Pemarn 3alavdi pasHbIMU Cl'lOCOﬁaMI/I, CpaBHHUBATDH CIOCOO0bI

pelieHns 3aa4i, BBIOMPATh PAMOHAJIBbHBIH CIIOCO0

OBILEE KOJIMYECTBO 170
YACOB I1O0
[TPOI'PAMME
6 KJIACC
HaumenoBanue pasieia  KolmuecTso OCHOBHOE OcHOBHBIE BUIBI AEATEIBLHOCTH 00yYaIOLINXCS
(Tembl) Kypca 4acoB COZIEpKaHHE
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HarypanpHble yncna

30

Apudmernueckue
JICUCTBHS C
MHOT'O3HaYHBIMU
HaTypaJIbHBIMU
yuciamu. YucioBbie
BBIPKEHHSI, IOPSIOK
JICHCTBUH,
HCITOJTP30BaHUE
cko0ok. OKpyrieHue
HATypaJbHBIX YUCE.
JlenuTenu u KpaTHbIE
YHCJIa; HauOOJIbIITHHI
oOIIHii JenuTeNnh U
HauMeHbIIee o01ee
KpaTtHoe. JlenuMocCThb
CYMMBI U
MIPOU3BEICHUSI.

JleneHue ¢ OCTaTKOM.

Penienne TekKCTOBBIX
3aau

BoinosinaTs apudpmMeTrndeckue JeMCTBUA C MHOTO3HAYHBIMU
HaTypaJbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
BBIpaXKEHUM CO CKOOKaMU U 0€3 CKOOOK; BLIYUCISITh 3HAYEHHUS
BBIPAXKEHUMN, COAEPKAIINX CTCTICHHU.

BbINoJHATH NPUKUAKY U OLEHKY 3HAaYCHUM YHCIIOBBIX
BBIPAXKEHUI, MPUMEHSATH MPUEMbI IPOBEPKH pE3yJibTaTa.
HNcnonb30BaTh NP BHIYUCIEHUSIX [IEPEMECTUTEILHOE U
COYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUS,
pacnpeeTEIbHOE CBOMCTBO YMHOXKEHHUSI OTHOCUTEIIHBHO
CJIOXKEHUS1, CBOMCTBA apU(PMETUUYECKUX JAECHUCTBUH.
HccnenoBaTh 4UCI0BbIC 3AKOHOMEPHOCTH, MPOBOIUTH
YHUCJIOBBIE KCIIEPUMEHTHI, BBIIBUTAaTh H 000CHOBBIBATH
TUNOTE3bI.

@opMyJupoOBATH oONpeaeJeHUus] JCIuTeNs U KpaTHOro,
HauOOJIBIIIETO OOIIEro JNCINUTEIS W HAWMEHBIIETO OOIIETo
KpaTHOT'0, MPOCTOT0 M COCTABHOTO YHCEJI; UCTI0JIb30BaTh ATU
MOHATHSI TIPU PEILICHUH 3a]1a4.

IIpuMeHATH aJArOpUTMBbI BHIYUCIICHHUS HAMOOJBILIETO OOILIEro
JeTUTeNsT U HaMMEHbIIEeT0 OOIero KpaTHOro JABYX YHCEI,
AJTOPUTM PA3JIOKEHUS YKCIIa Ha TTPOCThIE MHOKUTEIH.

HccaenoBath ycioBus AeIUMOCTH Ha 4 U 6.

HUccaenoBath, 00Cy:k1aTh, POPMYIUPOBATH
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1 000CHOBBIBATH BBIBO/I O YETHOCTU CYMMBI, TPOU3BEICHUS:
JIBYX YETHBIX YHCEJI, JBYX HEUETHBIX YHCIE, YETHOTO U
HEYETHOI'O YHCEIL.

HccaenoBath cBoOiicTBA AEIMMOCTA CYMMBI U TPOU3BEICHUS
YHCElL.

IIpuBoauTH NMpHMepPHI YKCEN C 33JaHHBIMH CBOMCTBAMH,
Pacno3HaBaTh BepPHbIC W HEBEPHbIC YTBEPKICHUA O
CBOMCTBAax 4uCes, ONMPOBEPraTb HEBEPHBIC YTBEPKIACHUS C
MOMOILbIO KOHTPIIPUMEPOB.

KoncrpyupoBats mMaTemMaTHuyecKue NpeNJIOKEHUs] C
IIOMOILBIO CBS30K «W», «HIIN», «ECIHU..., TO...». Pemiarb
TEKCTOBBIC 33Ja4M, BKJIOUYAIOIIME MOHITHS JEIUMOCTH,
apu(pMETHIECKUM CTIOCOOOM, UCITOJIH30BATh MEPedop Beex
BO3MOYKHBIX BApUAHTOB.

MopeanpoBaTh X0/ peLIECHUS 3a/1a4i C TOMOLIBIO PUCYHKA,
CXEMBI, TAOJINIIEL.

IIpuBoauTth, pa3doupaTs, OLEHUBATH PA3INYHBIE PELICHNUS,
3aMMCH PELIEHUI TEKCTOBBIX 3a/1ay.

Kpurnyecku oueHUBATH NOJIYUYECHHBIN PE3YJIbTAT, HAXOAUTH
OIMOKHU, OCYIIECTBIATH CAMOKOHTPOJIb, TIPOBEPSISi OTBET Ha
COOTBETCTBUE YCIIOBUIO
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Harnsgnaas reomerpus.
[IpsiMbIe Ha INIOCKOCTH

[lepniennuKynsipHBIE
MpsIMBIE.
[TapannensHbie
MpsIMBIE.
PaccrosiHue mexny

Pacno3naBarp Ha dCpTCKaX, PUCYHKaAX CJIydau B3dHUMHOI'O
PpAaCIIOJIOKCHUS IBYX IIPSAMBIX.

N300paxaTh ¢ NOMOLIBLIO YePTE;KHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOM M KJIETYaTOM Oymare JiBe rmepeceKaronuecs
npsiMbIe, JIBE MapaJljIeIbHbIE MPSIMBIE, CTPOUTH MPSIMYIO,

IBYMs TOYKaMH, OT
TOYKH JI0 IPSIMOH,
JUIMHA MapuIpyTa Ha
KBaJIPaTHOU CETKE

MEPIECHIUKYJIAPHYIO TaHHOM.

IIpuBoauTH NpUMeEPHI NapaLICTLHOCTU U
MEePICHIUKYJIIPHOCTU MPSAMBIX B IPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPICHINKYIISIPHBIC

Y TIapaJIJIeIbHbIE CTOPOHBI.

HN3o0paxaTs MHOTOYTOJIbHUKHU c MapajiIeTIbHbIMU,
MEPIEHIUKYJIIPHBIMA CTOPOHAMU.

Haxoautsb pacctosiHue MEXAy IByMsI TOUKAMH, OT TOYKH 0
MPAMOM, JUIMHY IIyTH HA KBaJAPATHOM CETKE, B TOM YHUCJIE
UCIIOJB3YS U(PPOBBIE PECYPCHI
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Hpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO JIpo0H,
COKpalieHue apo0ei.
CpaBHeHue u
yIOPSI0YNBAHHEC
TpOOeii.
Hecsatuunsie qpodu
1 METpUYECKas
cucTema Mep.
Apudmernueckue
JICUCTBUS C
OOBIKHOBEHHBIMH U
JECATHYHBIMU
JTPOOSIMHU.
OTHoteHue.

CpaBHMBAaTh U YNOPSAAOYUBATH JpOOH, BLIOUPATH CIOCOD
CpaBHEHUS APOOECH.

IIpeacraBiasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npobeil 1 0OBIKHOBEHHBIE B BUJIE JECATHYHBIX, HCIO0JIb30BaTh
IKBHBAJICHTHbBIE NPeACTABJEHUS APOOHBIX YKCEI IPU UX
CpPaBHEHUH, IPU BHIYUCIICHUSIX.

Hcnonb3oBath JecaTUUHBIE 1pOOU MpU IpeoOpa3oBaHUuU
BEJINYMH B METPUYECKON CHCTEME MEP. BBINOJIHATH
apudmeTnyeckne 1elcTBUSL C OOBIKHOBEHHBIMU U
JECATUYHBIMU IpOOSAMH. BHIYHCAATH 3HAUCHHS BBIPAXKEHUH,
CoJiep KalliiX OOBIKHOBEHHBIE U JECATUYHbBIC TPOOH,
BBITIOJIHATH MPeoOpa3oBaHus 1podeil, BLIOUPATH cocod,
NPUMEHSITh CBOIcTBAa apu(hMETUYECKHUX JEHCTBUMN I

panduOHaAIN3alInH BBIYHCJICHUMH.

CocTaBiasTh OTHOIICHUS U nponopuun, HaAX0AUTh
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JleneHne B TaHHOM
OTHOIIICHUH.
Macira0,
IPOTIOPIIUSL.
[TonaTHE TIPOLIEHTA.
Brruucnenue
MPOIEHTa OT
BEJIMYUHBI U
BEJIWYHHEBI 110 €€
MIPOLICHTY.

Pemenune TEKCTOBBIX
3a7a4, CoAepKaIIux
IpOOU ¥ MPOLEHTHI.
[IpakTuueckas pabora
«OTHOIICHUE UTUHBI
OKPY>KHOCTH K €€
TTHAMETPY»

OTHOIIICHUE BEJIUYUH, JICIUTh BEIUYUHY B JAHHOM OTHOIIICHUHU.
Haxoauth 3KCNEPpMMEHTAJIbHBIM IYT€M OTHOIICHUE JJIUHBI
OKPY>KHOCTH K €€ TUaMeTpy.

NuTepnpernpoBaTh MacTad Kak OTHOIIICHUE BEJTUYHH,
HAXOJUTh MacIITald IIaHa, KapThl U BEIYUCIISITH PACCTOSHUSA,
UCIOJB3Yya MacTad. O0bACHATH, UTO TAKOE MPOIIEHT,
yHOTPEOJIATH 000POTHI PEYH CO CIIOBOM ITPOIICHTY.
Bripa:xkaTh NpoIeHTH B 1po0sX U JpoOU B MPOLICHTAX,
OTHOIIICHHE IBYX BEJIMUYMH B TIPOILICHTAX.

BbI4HCaSITH IPOIEHT OT YKCIIA U YUCTIO 10 €T0 MPOLICHTY.
Oxpyrasath ApoOu U MPOIEHTHI, HAXOIUTh MPUOTUKEHUS
YJHUCell.

Pemarts 3agaum Ha 4acTH, IPOLICHTHI, MPOMOPIINK, HA
HaxO0XJIeHUE ApoOu (IIPOIIEHTa) OT BEJIMUMUHBI U BEJIMUMHBI IO
ee Apobu (TIpo1eHTy), Apodu (MPoIeHTa), KOTOPHIN

COCTaBJISICT OJIHA BEJIMYMHA OT JIPYTOil.

IIpuBoauTh, pa3déMparb, OLEHMBATH PA3JUYHBIC PEIICHMUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3aj1ay.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIC, ONIPEIESTATh
HanOOJIbIIIee M HAMMEHBIIIEE U3 TIPEICTABICHHBIX TAHHBIX

Harnsgaas reomerpus.
Cummerpus

OceBast cuMMeETpHSL.
LlenTpanbHas

Pacno3naBaTh Ha yepTekax U U300pAKEHUAX, H300PaAKATH
OT PYKH, CTPOMTH C IOMOIIBIO HHCTPYMEHTOB (PUTYPY
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CUMMETPHUSL.
[TocTtpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHUSI».
CummMmerpus B
MPOCTPAHCTBE

(OTpe30K, JOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
OKPYHOCTb), CHAMMETPUYHYIO TAHHOW OTHOCHUTEIBHO
MPSIMOM, TOUKH.

HaxoauTs npuMepbl CHMMETPUN B OKPYKAIOIIIEM MHUDE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CAMMETPUYHBIE
OTHOCHUTEJIBHO MPSMOM; KOHCTPYMPOBATh F'€OMETPUUECKUE
KOH(UTYypaluu, UCHIOJIb3YsI CBOMCTBO CUMMETPHUH, B TOM
YHCIIE€ C TOMOILBIO [IU(PPOBBIX PECYPCOB.

HccnenoBath CBOICTBAa M3YYEHHBIX (UTYp, CBSI3aHHBIC

C CHUMMETpPUEH, UCHOJIb3Yysd IKCIIEPUMEHT, HaOJIOJICHUE,
MOJEIIUPOBAHUE.

O00CHOBBIBATB, ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEDPOB
YTBEPKACHUSI O CAMMETPUU PUTYP
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Bripaxenus ¢ OykBamu

[IpumeneHue OykB

Hcnoan3oBarhb 6yKBbI JJIs1 0003HaYCHMS qUCCII, IIPH 3aIINCHU
MAaTCMaTHYCCKHUX YTBepH(HCHHﬁ, COCTaBJIATh 6YKBCHHBIQ

JUTSI 3aITUCH
MATEMATHUECKIX BBIPAKEHHUSI 110 YCIOBUIO 3aa4H.
BI)Ipa}KeHI/Iﬁ u HccaenoBaTb HECIO0XXKHBIC  YHCIOBBIC 3daKOHOMCPHOCTH,
PEAJIOKEHUM. UCII0JIb30BATh OYKBBI JIJISl UX 3aITUCH.
bykBeHHbIC BbIuucjsATh YMCI0BOE 3HaYE€HNE OYKBEHHOTO BBIPAYKEHUS
BBIDOKCHUS 1 Y 3aJaHHBIX 3HAYECHUAX OYKB.
YHUCIIOBbBIE

3anuchiBaTh POPMYJIBI: IEPUMETPA U TUIOIAIN
IIOJICTAHOBKH.
E MPSIMOYTOJIbHUKA, KBaJpaTa; JJIMHbI OKPYKHOCTH, TUIOIIAIN

KBEHHBIEC
y KpyTa; BBIIOJHATH BIYHCJIEHHUS 110 3TUM (hopMyJiaM.

pPaBEHCTBa,

CocTraBiasiTh (pOPMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEXTY
HaXOXKIEHUE

BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHHE; LIEHA,
HEU3BECTHOIO

KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00beM
KOMITOHEHTA.

pabOoThI; BBIMOJIHATH BEIYUCICHHUS 110 3TUM (POPMYJIaM.
DopMyIsl

HaxoauTh HEU3BECTHBIN KOMIIOHEHT apu(PMETUUECKOTO
JIEUCTBUSA

42



HarusiiHas reomeTpus.
@urypsl Ha IJIOCKOCTH

14

YeThlpexXyTrOJIbHUK,
IpUMEPBI
YEThIPEXYTOJIbHUKOB.
[IpAMOyTOJIbHUK,
KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JaroHa’seH.
N3mepenne yrios.
Bunel
TPEYTOJILHUKOB.
[Tepumerp
MHOTOYTOJIbHUKA.
[Tnomane ¢urypsl.
DopMyIsl
nepuMeTpa u
IJI0ILAIN
OPsIMOYTOJIBHHKA.
[TpubnuxxenHoe
U3MEPEHUE IIIOIIAN
duryp.
[IpakTueckas

MN300pakaTh HAa HEJTUHOBAHHOM M KJIeT4aTou Oymare ¢
VCIIOJIb30BAaHNUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOMCTBAMMU:

C IapaJuIeIIbHBIMH, ITEPIICHANKYJISIPHBIMHU, PABHBIMHU
CTOpOHAaMHU, NPSIMBIMU yTJIAMU U Ap., pABHOOEIPEHHBIN
TPEYTOJIbHHUK.

Ilpensnaratb U 00CyKAaTh CIOCO0OBI, ATTOPUTMBI
ITOCTPOCHMUSI.

UccaenoBath, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBAHUE, CBOMCTBA MPSMOYTOJIbHUKA, KBAapaTa,
pa30uBaTh Ha TPEYTOJILHHUKHU.

O00CHOBBIBATB, ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEDPOB
YTBEPKIAEHUS O MPSMOYTOJIbHUKE, KBaJpaTe, paclo3HaBaTh
BEPHBIC U HEBEPHBIEC YTBEPKICHHUS.

HN3mepsATh U CTPOUTH C TIOMOLIBIO TPAHCIIOPTHPA YTJIIBI, B
TOM YHUCJIE B MHOIOYT'OJIbHUKE, CPABHUBATH YIJIbI;
pacno3HaBaThb OCTPbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN,
MPSAMOYTOJIHBIN, TYIIOYTOJIbHBINA, PaBHOOEIPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKH.

Bbruucasarhb IICPpUMCTP MHOT'OYT'OJIbHHUKA, IJIOIIa b
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pabota «Ilnomanp
KpyTra

MHOT'OYT'OJIbHUKA pa30MeHrneM Ha MPsIMOYTOJIbHUKH, Ha
paBHbIE PUTYPBI, HCTIOJIB30BATh METPUUECKUE €TUHUIIBI
M3MEPEHUS JIJIMHBI U TUIOIIA/IN.

Hcnoab3oBaTh NPUOINKEHHOE U3MEPEHHe JJIUH U
TJIOIIA/IeH Ha KJeT4aTo Oymare, mpuOIMKEHHOE
M3MEPEHUE JUTMHBI OKPYKHOCTH, TIJIOMIAAA Kpyra

[lomoXUTEBbHBIE
1 OTpHUILIATEIbHBIC YHCTIa

40

Llenbie yncna.
Monayne yucia,
reoMeTpuYeCcKas
WHTEpHIpETALINS
Moy, UucinoBbie
MIPOMEXKYTKH.
[TonoxwurenbHbie U
OTPULIATEIILHBIE
yucia. CpaBHEHHE
MIOJIOKUTEIBHBIX M
OTPULATEIIbHBIX
YHCEeIL.
Apudmernueckue
JICUCTBUS C
MIOJIOKUTSITBHBIMH 1
OTPHUIIATECIILHBIMU
YHCJIaMU.

Pemenne TEKCTOBBIX
3aja4

IIpuBoaAMTH NPUMEPbI HCIIOIB30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIIBHBIX U OTPULIATENbHBIX uncen. M3o0pakars
LIEJIBIC YKCIIA, IOJIOKUTEIIBHBIE W OTPULIATEIILHBIC YUCIIA
TOYKaMH Ha YUCJIOBOM MPSAMOM, MCIO0JIb30BATh YUCIOBYIO
NpAMYIO 711 cpaBHeHUs yncen. [IpuMeHsaTs npaBuiia
CpaBHEHUS, yIOPAA0YMBATH 1EJIBIC YUCIIA, HAXOAUTh

MOJyJIb YHCIIA.

(I)OpMy.]'lI/lpOBaTI) IpaBMHJIa BEIYHUCICHHUSA C ITOJOXKXHUTCIbHBIMHA
N OTpULIATCIbHBIMHA YUCIaMH, HAXOAUTDb 3HAYCHUHA YN CIIOBBIX

BBIpa)KeHI/II)'I, COACpIKAIIUX I[@IZCTBPIH C IMOJIOKUTCJIBHBIMHU U

OTpHULIATEIbHBIMU Yuciiamu. [IpuMeHsaTh CBOMCTBA CII0KEHUS

Y YMHOKEHHUS Uil IpeoOpa3oBaHusl CyMM UM MPOU3BENCHUMA
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[IpencraBneHne JaHHBIX

[IpssmoyronbHas
cucTeMa KoopJAuHaT
Ha IJIOCKOCTH.
Koopaunatel Touku
Ha IJIOCKOCTH,
abciucca u
OpJIMHATA.
CronbuaTeie u
KPYTOBBIE
JuarpamMmMel.
[IpakTnueckas
pabota «Iloctpoenue
auarpammy. Pemenne
TEKCTOBBIX 3a/a4,
COJIep KaIluX
JTaHHBIE,
NpEACTaBICHHbIE B
Ta0auIax | Ha
quarpammax

OO0BICHATH U WJUIKCTPUPOBATH MOHSATHE IIPIMOYTOJIBHOM
CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOM MJIOCKOCTH TOUKH
1 (UTYpPHI 1O 3aJIaHHBIM KOOpJWHATAM, HAXOAUTh
KOOPAUHATHI TOYEK.

Yurath cTOIOYATHIE U KPYTOBBIE TUATPAMMBI;
HHTEPHPETHPOBATH JIaHHbBIC; CTPOUTH CTOJIOUYATHIC
JIAArpaMMBL.

HUcnoab3oBath HHpOpMALUIO, IPEACTABICHHYIO B
TabnuIax, Ha JuarpaMMax Jijisl pelieHrs TeKCTOBBIX 3a/1ady U
3a7a4 U3 pEATbHOMN KU3HU
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Harunsinnast reometpus.
durypsl B IPpOCTPAHCTBE

[IpssMoyronbHBIN
napajuiejaenunes,
KyO, Ipu3Ma,
nMpaMuJia, KOHYC,
UUJUHAD, Iap U
cdepa.
N3o0paxenue

Pacno3naBath Ha yepTexax, pUCyHKaX, OMUCHIBATH
nupamMuay, npu3My, HHWIKHIP, KOHYC, IIap, H300paskaTh UX OT
PYKH, MOAEJTHPOBATH U3 OyMaru, IIacTUINHA, IPOBOJIOKH U
Ap.

I[IpuBoguTh npuMepbl OOBEKTOB OKPYXKAIOIIETO MUPA,
uMeronux (opMbl Ha3BaHHBIX TEJL.

Hcnosb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TPaHb,
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IPOCTPaHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BepTOK
MHOTOTPaHHHUKOB,
AJTUHAPA U KOHYCAa.
[IpakTrueckas padora
«Co3znanue monenein
MIPOCTPAHCTBEHHBIX
buryp».

IToustue o0BEMA;

€ MHUITBI U3MEPCHHSI
obbema. O0bemM

OCHOBAHUE, BBICOTA, PAUYC U AUAMETP, pa3BepTKa.
N3yuaTsh, UCrONb3ys IKCIIEPUMEHT, HAOJIIOIEHUE, U3MEPEHHUE,
MOJIETUPOBAHUE, B TOM UUCJIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOIICTBA HAa3BaHHbBIX TEJl, BBIABJATH CX0ACTBA W Pa3JIMYHUS:
MEXIy MUPAMUION U IPU3MOI; MEKIY HIHIMHIPOM, KOHYCOM H
IIAPOM.

Pacno3naBaTh pa3BepTKu Napajuienenunena, Kyda, npusMsl,
nupamMubl, KOHyca, UWIMHAPA; KOHCTPYMPOBATh JaHHbIC
TeJa U3 Pa3BepTOK, CO3AaBaTh UX MOJEIH.

Co3naBath MoJeJM TPOCTPAaHCTBEHHBbIX (uryp (u3 Oymarw,
IPOBOJIOKH, TUTACTUJIMHA U JIp.)

N3MepsATH HA MOJeJISIX: IJTUHBI peOep MHOTOIPaHHUKOB,

MPSIMOYTOJIBHOTO
napasuiesienunesa, AWAMETD Imapa.
Ky0a, GopMyIIEI BoiBoauTts (popmyty o0bemMa MPSIMOYTOIBLHOTO
o0beMa napajuieienunesaa.
Boruuciasats no gpopmyiiaMm: 00beM MPSIMOYTOIHHOTO
napasuiesienunesa, Kyoa; ucroiab30BaTh €AUHULIBI U3MEPEHUS
o0beMa; BLIYMCIATHL 00BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napasuielIenUNe0B; pelaTh 3a1a494 C peabHbIMU JIAHHBIMU
IosTopenne, obobweHue, 20 [ToBTOpEHUE BbI4uCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX

CHUCTCEMAaTHU3alluA

OCHOBHBIX NOHSITHUM
U METOJIOB KypCOB 5
U 6 KJIACCOB,
000011EeHNE

HaTypaJbHBIC, IIEJIbIC, TOJOKUTEIBHBIC U OTPUIIATCIHHBIC
quciia, OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH, BHIMOTHITh
peoOpa30BaHUsI YUCEIT U BBIPAYKESHUM.

Bri0upaTh c1ocod cpaBHEHUs YHCEIl, BBIYUCIIEHUN,
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A CUCTEMATH3ALUA
3HAHUM

NPUMEHSITh CBOMCTBA apu(METHUYCCKUX JCHCTBUN IS
palrOHaIM3aluy BBIYUCICHUN.

Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHATH
MaTreMaTH4YeCKue 3HAHMS JIJIs PEIICHUS 3a7a4 U3 APYTrux
MIPEIMETOB.

Pemars 3amaum pasHbIMH  CHOCO0AMH, CPABHHUBATD,
BbIOMPATH CNIOCO0OBI PEIICHUS 3a/1a4H.

OcymecTBJIATh CAMOKOHTPOJIb BBITIOIHSAEMBIX JECHCTBUI U
CaMOIIPOBEPKY PE3YyJIbTaTa BIUUCICHUN

OBUIEE KOJIMYECTBO
YACOB IIO
[TPOIPAMME

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

IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISIETCS OJJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO O0IIIEro 00pa3oBaHUs:
OHa obOecrneunBacT U3YUCHUE JPYTUX JUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK H
T'YMaHHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOJIOJKEHHSI 00pa3oBaHus |
B IOBCEJHEBHON >XM3HU. Pa3zBuTHe y OOydarommxcs Hay4YHbIX NPEJICTaBICHUNA O
MPOUCXOXKJIEHUA U CYIIHOCTH alreOpandecKux aOCTpakIui, Croco0e OTpaKeHUus
MaTeMaTHYECKOW HAayKOWl SIBJICHMI W TMPOIECCOB B MPUPOJIE U OOIIECTBE, POJU
MaTEMaTUYECKOT0 MOJICTUPOBAHUS B HayYHOM TO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIICHUS, HEOOXOIUMBIX JIJIs
ajantaiyy B COBpEeMEHHOM HH(ppoBoM obimiecTBe. M3yueHue anredpbl oOecredynBaeT
pa3BUTHE yMEHHUs HaOI0/1aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (GOpMYIMpOBaTh yTBepKAeHUs. OcCBOoeHHE Kypca alnreOpsl
00ecreunBaeT pa3BUTHUE JIOTMYECKOTO MBIIUICHUS OOYyYaroU[UXCsl: OHU HCMOJIb3YIOT
JNEAYKTUBHbIE W WHAYKTHUBHBIE pACCYyXICHHS, O000IIeHHe U KOHKPETU3AIHIO,
abctparupoBanre u aHaioruto. OOyueHuwe anreOpe MpeanosgaracT 3HAYUTEIbHBIN
00bEM CaMOCTOSITEIbHON JESATEIHbHOCTH OOYYalOIIUXCs, MOITOMY CaMOCTOSITEIHHOE
penieHune 3a7a4 SBISIeTCs peaqu3alren 1e1TeIbHOCTHOTO MPUHIKIIA 00yYEeHUSI.

B crpykType mporpamMmbl yueOHOTO Kypca «Airedpa» st OCHOBHOTO OOIIETro
00pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE JIMHHMU:
«Yucna ©  BBIUMCICHUS», «AireOpanyeckue BBIPAXKEHUs», «YpaBHEHUA W
HEepaBeHCTBa», «DyHkuum». Kaxnasd u3 3THX COAEPKATEIbHO-METOJANYECKUX JIMHUN
pPa3BUBACTCA Ha MPOTSHKEHUM TPEX JIET U3YUYEHMS! Kypca, B3aUMOJECHUCTBYS C APYTUMU
ero JuHUSMU. B xome wu3ydeHus y4eOHOro Kypca OOYy4aromuMCs TMPUXOIUTCS
JIOTUYECKU PaACCYKJaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3U ¢
3TUM B MIPOrpamMmy y4eOHOTOo Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NPEICTAaBIICHHbBIE BO BCEX OCHOBHBIX pa3jiejaXx MaTeMaTUYecKoro oOpa3oBaHMs U
CHOCOOCTBYIOIIME OBJIAJICHUIO 0o0yJaroIuMucs OCHOB YHHUBEPCAIBHOTO
MaTteMaTu4eckoro si3bika. ConeprkaTelbHOM U CTPYKTYPHOU OCOOEHHOCTBIO Y4eOHOTO
Kypca «AnreOpay sIBISIETCS €0 MHTETPUPOBAHHBIN XapakTep.
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Conepxanue nuHuu «Hucna v BBIYKMCICHUS» CIIY>KUT OCHOBOHM Ui JTaJbHEHIIETo
U3Y4YEHHUS MAaTEeMaTUKH, CIOCOOCTBYET pAa3BUTHIO Y OOYYarOMIMUXCS JOTHYECKOTro
MBIIICHUS, (OPMHUPOBAHUIO YMEHUS TOJB30BAThCS  ANTOPUTMAMHU, a TaKkKe
NpUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi MOBCEAHEBHOW >KU3HU.
Pa3BuTHe MOHATHS O 4YMCIiEe HA YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs CBA3aHO C
palroHaTbHBIMU U UPPALMOHAIBHBIMHU YHCIaMU, (JOPMUPOBAHUEM MPEACTABICHUN O
JNEUCTBUTEILHOM 4YHUCJE. 3aBEpIICHUE OCBOCHMSI YHCIOBOM JIMHUM OTHECEHO K
cpenHemMy o01ieMy 00pa30BaHUIo.

ConepxaHue ABYX alreOpanyecKux JMHUM — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Y OOyYarOMUXCA
MaTE€MaTUYEeCKOro amnmapara, HeOOXOAMMOIro HJisi pEHIeHUs 3aJady MaTeMaTuKH,
CMEXHBIX MPEIMETOB M IMPaKTUKO-OPUEHTUPOBAHHBIX 3aj1ad. Ha ypoBHE OCHOBHOro
oOmero oOpa3oBaHMsl y4eOHbIM MaTepuall TPYNIUPYETCS BOKPYT PaLMOHAIBHBIX
BbIpaXEHUM. Anredpa JIEeMOHCTPUPYET 3HAUY€HHE MAaTEeMaTHKU Kak s3blKa s
NOCTPOEHUSI MATEeMAaTHYECKUX MOJIEJEH, ONMMCAHMS MPOLECCOB U SIBICHUN pPEaIbHOro
mupa. B 3amaum oOydeHus anreOpe BXOIAT TakkKe JajbHeWllee pa3BUTHE
QITOPUTMHYECKOTO MBIIIJIEHUS, HEOOXOAMMOr0o, B YaCTHOCTH, JII OCBOEHHUS Kypca
UH(GOPMATUKHU, U OBJIaJICHUE HAaBbIKAMU JIETYKTUBHBIX paccyxkiaeHuil. [IpeobpazoBanue
CUMBOJIBHBIX (OpPM  CHOCOOCTBYET Pa3BUTHUIO BOOOpaXEHHUs, CIOCOOHOCTEN K
MaTeMaTHYeCKOMY TBOPUYECTRBY.

Conepxxanue (PyHKUIMOHAIBHO-TPAPUUYECKON JMHUM HALEIEHO Ha MOJIy4eHHE
o0yJarouMMucs 3HaHUN O PYHKIUSAX KaK BaKHEWIleW MaTeMaTH4eCKOW Moaenu s
OMMCAaHUS M UCCIEIOBaHMS Pa3HOOOPA3HBIX NPOIECCOB M SIBICHUUH B MPUPOAE U
obmectBe. M3ydyenne marepuana COCOOCTBYET Pa3BUTHIO Yy OOyYarOUIUMXCsl YMEHUs
UCIIOJIb30BaTh Pa3JInYHbIE BbIPA3UTEIbHbIE CPEJCTBA SI3bIKA MATEMATUKH — CJIOBECHBIE,
CHUMBOJIMUECKHUE, rpaduuecKkue, BHOCUT BKJIaa B (POpMHUpPOBAHUE MTPECTABICHHUN O POJIU
MaTEMaTHUKH B Pa3BUTUU ITUBWIN3AINHN U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax u3ydaercsi yueOHbIH Kypce «Anredpay,
KOTOPBIA BKJIIOYAET CIEAYIOIIHEe OCHOBHBIE pasleibl conepkanus: «Yucma u
BBIUHCIICHUS», «AJNTreOpandeckue BBIPAKEHUs», «YPaBHEHHUS W HEPABEHCTBAY,
«DOyHKIIUN.

OO0miee 4YKCIO 4YacOB, PEKOMEHJOBAHHBIX JI H3Y4YeHUs Yy4eOHOro Kypca
«Anrebpay», — 306 yacoB: B 7 kinacce — 102 ygaca (3 yaca B Hegento), B 8 kinacce — 102
yaca (3 Jaca B Hezento), B 9 kinacce — 102 yaca (3 yaca B HeZIelIO).

COJEPXKXAHUME OBYUYEHUA
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7 KITACC Yuciia v BIYMCJICHUS

Jpobu 0OBIKHOBEHHBIE U JACCSITHYHBIC, TIEPEX0] OT OAHON (POPMBI 3amucu apooei
K gapyrou. [loHsiTue palMOHAIBHOTO 4YHWCJa, 3allCh, CPAaBHEHHUE, YIOPSAOYMBAHUE
palMOHANBHBIX YHCeN. Apu@MeTHdYecKue JeHUCTBHUS C palMOHAIBHBIMUA YHCIaAMHU.
Pemenne 3amay u3 peaqbHON MPAKTUKHU HA YaCTH, HA APOOH.

Crenenb ¢ HaTypaJIbHbIM T[OKa3aTejeM: OIpejelieHne, Mpeodpa3oBaHUe
BBIPDAKEHUII HA OCHOBE ONPENEIEHUS, 3almuch OoJbIIMX Yucesl. [IponeHTsl, 3amuch
IOPOLEHTOB B BHJE poOM U poOM B BUAE IPOLEHTOB. Tpu OCHOBHBIE 3aJauM Ha
IPOIEHTHI, PEUICHHE 3a/1a4 U3 pPeaJbHOU MPAKTHKH.

[IpumeHeHne MPU3HAKOB ACIMMOCTH, Pa3lokKEHHE Ha MHOXKUTEIM HATYypaJbHBIX
YHUCel.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHasi IPONOPLHOHAIBHOCTH.

AJuiredOpanvecKue BbIPaKEHUA
IlepemeHHBIE, YKMCIOBOE 3HAYEHHUE BBIPAKECHUSA C IEpeMEeHHOU. JlomycTtumbie

3HA4YEHMsI NepeMeHHBIX. lIpencraBieHue 3aBUCHMOCTH MEXIY BEIMYMHAMH B BUJC
dopmynsl. Beruucnenus no ¢opmynam. I[IpeoOpa3oBanne OyKBEHHBIX BBIPaKEHHI,
TOKJIECTBEHHO PaBHbIC BBIPAXKEHMSI, TPABHIIa IPe0Opa30BaHUS CYMM U MPOU3BEICHHUI,
npaBuiia paCKpbITUSl CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeéMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl M MHoOrowieHbl. CteneHb MHorowieHa. CroKeHue, BBIYUTAHUE,
YMHOKEHHE MHOTO4JIEHOB. POPMYIIBI COKPAILLIEHHOTO YMHOXEHUS: KBaApaT CYMMbl W
kBazapaTr pasHoctu. dopmyna pa3sHoCTH KBaapaToB. Pas3nokeHWE MHOTOYIEHOB Ha

MHOXHTCIIN.

YpaBHeHUS U HEPABEHCTBA
YpaBHeHUe, KOpeHb YpaBHEHHUs, TMpaBuia mpeoOpa3oBaHUs  YpaBHEHUS,

PaBHOCUJIBHOCTbh YPABHEHUU.

JIluHeiHOEe ypaBHEHHME C OJHOW TIIEPEMEHHOM, YHCIO KOPHEW JIMHEHMHOIO
YpPaBHEHUSI, PEIICHUE JUHEUHBIX ypaBHEHHMU. COCTaBICHUE YpaBHEHUW IO YCIOBHUIO
3afauu. Pemenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

JluneliHoe ypaBHEHHE C ABYyMs TepeMeHHbIMH M ero rpaduk. Cucrema AByX
JMHENHBIX YpaBHEHUHN C ABYMsI IepEeMEHHBIMU. Perienue cucteM ypaBHEHUM CIOCOOOM

IIOACTAaHOBKHM. HpI/IMepBI PCUICHUA TCKCTOBLIX 3a4a4 € IOMOIIbIKO CUCTEM ypaBHCHHﬁ.
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DyHKIMHA
Koopaunara toukm Ha mnpsimMon. UwuciioBble NMpOMEXyTKH. PaccrosHume Mmexnmy

JIBYMSI TOUKaMU KOOPJUHATHOU MPSMOM.

[TpssmoyrosbHast cuctema koopaunat, ocu OX u Oy. AGcnucca U opAuHATa TOYKH
Ha KOOpAuMHATHOW mmockocTu. [Ipumepsl rpaduxoB, 3amaHHbIX (hopmynamu. UteHue
rpadukoB peanbHbIx 3aBucuMocTell. [lonsarue ¢pynkuuu. ['padux Gynkuuu. CoiicTBa
byukiui. Jluneitnas dynkius, ee rpaduk. ['papuk ynknum y = |x|. I'paduyeckoe

pelIeHNEe JTMHEUHBIX YPABHEHUNA U CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIIACC Yuciia 1 BbIYMCIICHUS
KBagpartueiii kopeHb u3 uncna. [lonarue 06 uppauroHaibHOM uncie. JlecsaTuaHbie

NPpUONMKCHUST HUppaluoHaNbHBIX yuced. CBoicTBa apuMETHUYECKUX KBaJAPATHBIX
KOpHEW U UX IPUMEHEHHUE K MPEeoOpa30BAHUIO YHUCIOBBIX BBIPAKEHUN U BEIYUCICHUSIM.
JIeCTBUTENBHBIC YHCIIA.

Crernenb C 1EenbIM MOKa3aTreyneM M €€ cBoucTBa. CTaHIapTHas 3aluCh YHUCIIA.

AuiredOpanvecKue BbIPAKEHUA

KBanpaTHblii TpexdieH, pa3ioKeHne KBaAPATHOTO TPEXWIeHa Ha MHOKHUTEIH.
AnreOpanveckas ApoOb. OCHOBHOE CBOMCTBO anreOpanveckoil apodu. CroxeHue,

BBIUMTAHHE, YMHOXXCHHE, JeJeHHe anreOpanyeckux Japobeit. PammonanbHbIe
BBIpAKEHUS U UX MTPeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA
KBagpatHoe ypaBHenue, Qopmyna KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema

Buera. Pemenue ypaBHeHMH, CBOIAIIMXCSA K JIMHEMHBIM U KBaApaTtHbIM. lIpocteitmme
JIpOOHO-pallMOHANIbHBIE YPaBHEHUS.

I'padmyeckas uHTEpIpETALIUsl yPAaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM
JIMHEVHBIX YPABHEHUH C IIBYMS IIEpEMEHHBIMU. [IpuMepsI perieHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIocoooM.

HucnoBble HEpaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCMIBHOCTH HEpaBEHCTB. JINHENHbBIE HEPABEHCTBA C OTHOW NepeMeHHOM. CUCTEMBI

JIMHEVHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DyHKIMHA
[Tonsitne Qynkuuu. OOIaCTh ONpenesieHus U MHOXKECTBO 3HAUYCHHM (PYHKIHUU.

CrniocoOsbl 3aanus yHKITHIA.
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I'paduk dpyukuu. Urenue cBoicTB PyHKIMU o ee rpaduky. [Ipumepsl rpadukoB
GYHKIIHNA, OTPaXKAIOMIUX PEaTbHBIE MPOIECCHI.

OyHKIIMK, OMNHUCHIBAIOIIME TPSIMYyI0 M OOpaTHYI0  MIPOIMOPIMOHATILHBIC
3aBUCHUMOCTH, HX Trpaduku. DyHKUUH Y Xy =x,y =Vx, Y=|x|. T'paduueckoe

pEIICHUE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC Ywucia v BbIYHCJICHUSA
PanmronanpHbIC Yncia, HPpPAMOHATILHBIC YHCIIa, KOHCYHBIC 1 OCCKOHCUHBIC

JnecAaTUUHbIe TpoOu. MHOXKECTBO N€MUCTBUTEIBHBIX YHCEIN, TEUCTBUTEIbHBIC YUCIA KaK
OECKOHEUHBIE JeCATUYHbIE qpoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKTY
MHOKECTBOM JICMCTBUTEIBHBIX YACEI U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE  JEHUCTBUTENIBHBIX  YHCE, apudpMeTHIeCKHe  JSHCTBUS €
JICUCTBUTEIILHBIMH YHCIAMH.

PazMepbl OOBEKTOB OKpYXKalOIIEro MHpPa, JUIMTEIBHOCTh IMPOIIECCOB B
OKPYXaroIeM MUpE.

[TpubnamkeHHOe 3HAYEHHE BEIWYUHBI, TOYHOCTHb MNpUOIMKeHUs. OKpyrieHue

YUCCII. HpI/IKI/II[Ka M OLICHKA pC3yJIbTaTOB BBIYMCJICHUH.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHU, CBOISIIUXCS K TUHEUHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHUHM, CBOJSIIMXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. lIpumepsl pelieHHss ypaBHEHUN TPETbEd W YETBEPTOU
CTEIEHEN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenne qpoOHO-parimoHaIbHBIX ypaBHEHHI. PelieHne TEKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHHe C JByMs IEepeMEHHbIMU M ero rpaduk. PemieHue cucreMm ABYyX
JIMHEMHBIX YPAaBHEHUU C JABYMs IIEpEMEHHBIMU. PellieHue cucrteM IByX YpaBHEHUH,
OIHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpol cTeneHu. [ 'paduueckas
MHTEPNPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 ajareOpanyeckuM CrocoooM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

PemieHne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pemenne cucrem
JIMHEWHBIX HEPABEHCTB ¢ OJIHOM nepemeHHoN. KBanpatHeie HepaBeHcTBa. ['paduueckas

HHTCpHIpCTAlMA HCPABCHCTB U CUCTEM HCPABCHCTB C ABYMS IICPCMCHHBIMU.
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DyHKIMHA
KBagpatuunas Qysknusi, ee rpaduk u cBoictBa. [lapabomna, koopauHATHI
BEPIIMHBI Tapado0Jibl, 0OCb CAMMETPUH MTapa0O0Ibl.

y=kx,y=kx+b,y=£.y=x3.y=\[§ay=|x| u

['paduku QyHKUINNA:

WX CBOMCTBA.

YucjaoBble MmoCjaea0BaTCJIbHOCTA A IIPOTPECCUHA
IlonsiTue YHUCIIOBOM IHOCJICA0BATCIIbHOCTH. BaﬂaHI/Ie IHOCJICOAOBAaTCIBbHOCTH

peKkyppeHTHO popMyoit u popmysioit N-To wieHa.
Apudmernueckass U TeoMmeTpuueckas mnporpeccuu. Dopmyasl N-ro  4jieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPECCUi, CYMMBI TIEPBBIX N YJICHOB.
N300paxeHne 4jIeHOB apu(PMETHUECKON U TEOMETPUUYECKON MPOrpeCcCHil TOUKaMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIH M SKCIOHEHUHAIBHBIA pocT. CloKHbIE
MPOLICHTBHI.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIC pe3yNabTaThl OCBOCHHUSI MPOTPAMMbI Y4eOHOTO Kypca «Anredpa» K
KOHITy oOyueHus B 7 KJiacce.

Yucjaa v BLIYUCJICHUS
BrinonHaTh, coueTasi yCTHbIE U TUCbMEHHBIE MTPUEMBI, apupMeTuuecKue TeuCcTBUs

C palMOHATLHBIMU YHUCIIAMHU.

HaxonuTh 3HaY€HUS YUCITIOBBIX BRIPAKEHUMN, MPUMEHITHh Pa3HOOOpa3HbIE CIIOCOObI
U TPUEMBbI BBIYUCIICHUS 3HAYCHUI TPOOHBIX BBIPAKEHUN, COJAEPKAINX OOBIKHOBECHHBIC
U JICCATUYHBIC APOOH.

[lepexoauTe OT OnHOW (QOPMBI 3amuMcu Yucen K Apyrou (mpeoOpa3oBbIBATh
JNECATUYHYIO IpoObh B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAITMOHAIILHBIC YHCIA.

OxpyTrasTh yucna.

BEBITTONHATE TPUKUAKY W OIEHKY pe3yJibTaTa BBIYMCIICHHWHA, OIICHKY 3HAYCHUI
YUCJIOBBIX BBIpOKEHUU. BBIMOMHATH JEHCTBUA CO CTENEHSMH C HATypajJbHBIMH
MOKA3aTeIISIMH.

[IpuMeHATh TPU3HAKK JCITMMOCTH, Pa3j0KCHWE Ha MHOXHUTEIH HATYpalTbHBIX

YUCCII.
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Pematn ITPAKTUKO-OPUCHTHUPOBAHHBIC 3a/[1a4U, CBA3AHHBIC C OTHOICHNUECM BCINYIHNH,
IMPpOIMOpHUOHAJIBHOCTBIO BCJINYUH, IMPpOLCHTaMHU, HHTCPIIPCTUPOBATDH
PE3YIIbTAaThl PCHICHUA 3a1a49 C YHCTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMU
pacCMaTpUBACMBIX OOBEKTOB.

AnreOpandecKkue BbIPAKEHUS

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B
IPOIIECCE OCBOCHHS Y4eOHOT0 MaTepuania.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUW TpHU 3aJlaHHBIX 3HAYEHUSAX
MIEPEMEHHBIX.

BoinonasaTe mpeoOpa3oBaHusl 1LEJOT0 BBIPAKEHHUS B MHOTOYJICH MPHUBEICHUEM
MOI00HBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BpInonHAT YMHOKEHHUE OJTHOUYJIEHA HA MHOTOWICH U MHOTOYJICHA HA MHOTOYJIEH,
IPUMEHSTH (POPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcymecTBIATh pPa3ioKEHUE MHOTOYJIEHOB HA MHOKUTEIN C IOMONIBIO BEIHECEHUS
32 CKOOKU OOIIEro MHOXKHUTEISA, TPYNIUPOBKHU CIIaraeMbIX, MpUMEHEHUs (opMyJT
COKPAILIEHHOT'O YMHOXECHHS.

[IpumensaTy npeoOpazoBaHMsl MHOTOUJICHOB JJIS PEIICHUS PA3IMYHBIX 3a7ad W3
MAaTEMATHKH, CMEKHBIX MTPEJIMETOB, U3 PEATbHOW MPAKTUKH.

Hcnonbp30BaTh CBOWCTBA CTENEHEW C HATYpPaJbHBIMU I10Ka3aTEIIMU TUIA

npeo0pa3oBaHus BbIpAXXCHUI. Y paBHEHUs] U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHUS C OJHOM TIEPEMEHHOM, IPUMEHSS MpaBUIIa
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. lIpoBepsTh, siBiseTcs nu
YHUCJI0O KOPHEM YPaBHEHUS.

[IpumensaTy rpaduyueckre METOAbl NMPU PEUICHUU JMHEHWHBIX YPAaBHEHHM U HX
CHCTEM.

[TonGupath mpUMepsl Nap YUCE, SIBISIIOIIMXCS PELICHUEM JTMHEHHOrO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpaduK JMHEWHOTO YpaBHEHHS C IBYMs
NePEMEHHBIMHU, MOJIB3YSCh TPaUKOM, MPUBOIUTH TPUMEPDI PEILICHUS YPABHEHUS.

Pemars cucremsl IByX JMHEWHBIX YPaBHEHMH C JBYMs IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBisATh U pemaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX YpaBHEHUUI
[0 YCIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu

IIOJTyYEHHBIN PE3YJIbTaT.
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DyHKIMHA

N300pakaTh HA KOOPAMHATHON MIPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJAHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3alIUChIBATh YACIOBBIC MPOMEKYTKH Ha
aNre0panuyecKoM s3bIKe.

OTtMeyaTh B KOOPAWHATHOW IUIOCKOCTH TOYKM 10 3aJaHHBIM KOOpJIWHATAM,
CTpOUTD rpaduku JUHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIMH Y = |X|.

OmnuceIBaTh C TOMOITBIO (DYHKITMI N3BECTHBIC 3aBUCUMOCTH MEKTy BETMUNHAMH:
CKOPOCTh, BpPEMsI, PacCCTOSIHHE, II€HA, KOJUYECTBO, CTOMMOCTbH, MPOU3BOIUTEIHLHOCTD,
BpeMsi, 00beM pabOThI.

Haxonuts 3HaueHHE PYHKITMHU TI0 3HAYCHHIO €€ apTyMEHTA.
[Tonumate rpaduueckuii crnoco® TMpeaCTaBleHUs U aHauu3a uH)opMmaluwy,
W3BJICKATh M WHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB PEATbHBIX MPOIECCOB H

3aBUCUMOCTEN.

[IpeameTHbIE pPE3yJbTAaThl OCBOEHUSA MPOrpaMMbl Y4eOHOrO Kypca K KOHILY
oOyueHus B 8 kinacce. Uncsia u BbIYUCICHAS

Hcnonp30BaTh HayalabHBIE NMPEICTABICHUS O MHOYKECTBE JEWCTBUTEIBHBIX YHCEI
JUIL CPaBHEHUS, OKPYIJIEHMsI M BBIYMCIEHUH, H300pakaTb JEHCTBUTENIbHBIE YHUCIIA
TOYKaMH Ha KOOPIMHATHOMN NPSIMOM.

[IpumeHsaTh TOHATHE apUPMETHUYECKOrO  KBAJpPaTHOTO KOPHSA, HAaXOJIUTh
KBaJIpaTHbIE KOPHH, HCHOJIb3ysd TMpU HEOOXOJUMOCTH KaJbKYJISATOp, BBIMNOJIHATH
npeoOpa3oBaHusl BhIPAXKEHUM, COJAEpKAIMX KBaJpaTHbIE KOPHM, MCHOJb3Ysl CBOWCTBA
KOpHEM.

Hcnonb30Bath 3anucy OONBIINX U MaJIbIX YHCEN C MOMOIIBIO IECATUYHBIX ApoOei

u creneneit uncia 10. AnredOpanyeckne BbIpaKeHUs

[IpuMeHsTh MOHSTHE CTENEHH C IIEJBIM TTOKa3aTeIeM, BBIMOJIHATh MIPeoOpa3oBaHus
BBIPAXKECHUH, COAEPKAIINUX CTENECHH C LEIBIM [TOKA3aTEIEM.

BBINMOMHATE TOXIECTBEHHBIE MPEOOpPA30BaHMs PAIMOHAIBHBIX BBIPAKCHUN  Ha
OCHOBE MPAaBWJI JACHCTBUIN HAJ MHOTOUJICHAMH U alre0pandecKuMu ApoosimMHu.

PackiiaapiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIH.

[IpumensaTy npeoOpa3oBaHMs BBIPAKEHUW JUIsI PEIICHUS Pa3IUYHBIX 3a7ad W3

MaTEMAaTUKH, CMCKHBIX IIPCAMCTOB, U3 peanLHoﬁ IIPAaKTHUKH.

YpaBHeHUS U HEPABEHCTBA
Pemate JMHENHBbIE, KBaJpaTHbIC YPAaBHEHUSA U pPALMOHAIBHBIE YpaBHEHUS,

CBOJAIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IBYMS IIEPEMEHHBIMHU.
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[IpoBOaUTH MpOCTENIINE WCCIETOBAHNUS YPABHEHUN U CHCTEM YPAaBHEHUW, B TOM
YuCcjie ¢ TMpUMEHEHHWEM TpaduuecKux TMpeACTaBICHUN (yCTaHaBIMBATh, WUMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUMN PEIICHHUs], €CITU UMEET, TO CKOJIbKO, U MpoYee).

[lepexonuth OT coBecHON (OPMYIHMPOBKH 3a7aud K €€ alredpandecko Moaenu
C MIOMOUIBI0 COCTABJIEHUS YPABHEHUS WM CUCTEMbI YPaBHEHUM, UHTEPIIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33Ja4M MOJTYYEHHBIN PE3YyJIbTaT.

[IprMeHSATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB [JIsi CPABHEHUSA, OLIEHKH, PElIaTh
JUHEHHBIC HEPABEHCTBA C OJHOW TIEPEMEHHOW M WX CHCTEMBI, JaBaTh TpadUUuECKyIO

HIUTIOCTPAINIO MHOKCCTBA peHIGHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKIMHA

[lonuMaTh M HCHOIB30BATh (DYHKIHMOHAJIBHBIE TMOHATUA MW S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAYEHMsI), OMNPENENATh 3HAUeHHWE (DPYHKUMU 10 3HAYCHUIO
aprymMeHTa, OINpEeNeNsITh CBOMCTBa (QPyHKUMU 1O ee rpaduky. CTpouTh rpapuku

AIIEMEHTApPHBIX (PYHKIUI BUAA:

k
_ _ 2 w3 N — _
= -, y=Xx%yv=x,yv=+Vx, y=|x . .
y=%7 y y y = l, OIMHMCHIBATh CBOMCTBA YHCIIOBOU (DYHKITUH

o ee rpaduxy.

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

YucJia 1 BBIYUCIEHUS

CpaBHMBATH U yHOPSAA0YMBATH PAllMOHAIBHBIE U HPPALIMOHATIbHBIC YHCIIA.

Breimonuare apudmeruueckue ACHCTBHUS C PalMOHAIBHBIMU YHWCIAMH, COYETast
YCTHBIE W TIMCBMEHHBIE NPHUEMBI, BBINOJHATh BBIYUCICHHUS C HWPPALUOHAIBHBIMU
qHCIaMH.

Haxonuth 3HaueHMs CTENEHEW C LEJIBIMU TMOKA3aTEISIMU U KOPHEW, BBIYUCIISITH
3HAYECHUS YUCIIOBBIX BBIPAKEHHUM.

OKpyrfiaTh  NACUCTBUTEIbHBIE YHWCJA, BBINOJHATH MPUKUIKY  pe3ysibTaTa

BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA
PemaTtp nuHelWHbIE U KBaJpaTHbIC YPABHECHUS, YPABHEHUs, CBOJALIMECS K HUM,

npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.
Pemars cucteMsl ABYyX JUHEWHBIX YPAaBHEHUW C JBYMs IEPEMEHHBIMU U CUCTEMBI

ABYX ypaBHeHHﬁ, B KOTOPBIX OAHO YPABHCHHUC HC ABJIACTCA JIMHEHUHBIM.
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Pemate TekCTOBBIC 3a/1aun aireOpandecKUM CIIOCOOOM C MTOMOIIBIO COCTABJICHUS
YPaBHEHUSI WU CUCTEMBI JBYX YPABHEHUU C JIByMs IEPEMECHHBIMU.

[IpoBOoAMTE MPOCTEHIIINE UCCIEAOBAHUSI YPABHCHUN M CUCTEM YpPaBHEHHU, B TOM
Yucjie ¢ TMpUMEHEHHWEM TpaduuecKux TMpeACTaBICHUN (yCTaHaBIMBATh, WUMEET JIH
ypaBHEHHE WJIM CUCTEMa YPaBHEHHM PEIICHHS, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

Pemate nuHeliHbIE HEPABEHCTBA, KBaIpAaTHBIC HEPABEHCTBA, N300paKaTh PEIICHUE
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMCHIBATH PEIIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemate cuctemMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHHWE CHUCTEMbl HEPABEHCTB Ha YHCIOBOM
MPSMOM, 3aMUCHIBATh PEIICHUE C IOMOIIBI) CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHbBIX 3a]1a4.

DOyHKIUU

Pacno3sHaBaTh (QyHKIMM H3yuyeHHBIX BUAOB. [loka3blBaTh CXEMAaTUYECKU
pacIoNOKEHUE  Ha KOOEnHHaTHoﬁ IJIOCKOCTH  TpadukoB  (QyHKUMHA  BUAA:

y = kx,y= k)(+b,y=;J y=ax2+bx+c,y= x3, y = \/27,3/=|x|

3aBUCUMOCTH

B

OT 3HAYEeHUI K03 (ULIHUEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIUU.

Crpouth u wu300paxkaTb CXE€MaTHYECKH TpaduKU KBaApaTU4YHBIX (DYyHKUUH,
OMKCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKIUN MO UX IpaduKaM.

Pacno3naBaTh KBajpaTHuHyl (yHKUHIO 1O (Qopmyse, NPUBOAUTH MPUMEPHI

KBaJPAaTUYHBIX (DYHKLMIA U3 peabHOM KU3HU, (PU3UKU, TEOMETPHUHU.

YucioBbIe MOCIEI0BATEILHOCTH H IIPOrPecCHH
Pacno3naBaTh apuMeTHUECKYyI0 M T€OMETPUYECKYI0 MPOrPECCHM MPHU Pa3HBIX

croco0ax 3a7aHusl.
BbINONHATE  BBIYMCIEHUST C  HUCHONb30BaHWEeM  (opMmyn  N-ro  4ieHa
apu(PMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CyMMBI MTEPBBIX N YJICHOB.
N300paxxaTs 4eHbl OCIEI0BATENbHOCTH TOYKaMH Ha KOOPIUHATHOM TJIOCKOCTH.
Pemate 3a1aum, CBSI3aHHBIE C YHMCIIOBBIMU IOCIEAOBATEIBHOCTAMHU, B TOM YHCIIE
3alaud U3 peajbHOM KU3HM (C HCIOJB30BAHMEM KaJbKYJISTOpa, LHU(PPOBBIX

TEXHOJIOTHUH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HauMmenoBanue pasiena KoquuyecTso OCHOBHOE OCHOBHBIE BUJIBI JICATEIIBHOCTH O0yJarOIINUXCS
(TempI) Kypca 4acoB coaepKaHue
Hucia v BEIYUCIICHHUS. 25 0 CucremMaTu3upoBaTh M 000ramaThL 3HaAHUS 00
OHATHE

PannoHanpHbIe YncIa OOBIKHOBEHHBIX U JIECATUYHBIX J:[pO651X.
panroHaJILHOIO YMCJIa.
AprbmeTauecKHe CpaBHUBATB M YIIOPSIA0YMBATH APOOM, IpeoOpa3OBbIBas

JICUCTBUS C
palnoHaIbHBIMU
yuciamu. CpaBHEHHUE,
VIIOPSIIOYMBAHUE
palMOHAIBHBIX YHCEN.
CreneHs ¢
HaTypaJbHbIM
rokasarejieM. Perienne
OCHOBHBIX 3aJ1a4 Ha
Ipo0u, IPOLEHTHI U3
pEATbHOM MTPAKTUKHU.
[Ipu3Haku nemMocTH,
pA3JIOKEHUS Ha
MHOXXUTEIIN
HaTypaJbHBIX YHCEII.
PeannHbIe

IPU HEOOXOJJUMOCTH JIECATUYHBIE IpOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JICCATUYHbBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpyMeHATH pa3HOO0pa3HbIe CIIOCOOBI U IPHEMBI
BbIYHCJIEHHUS 3HAYEeHUI IPOOHBIX BHIPAKEHUI],

coJiep Kaiux OOBIKHOBEHHBIE U IECSITUUHBIE TPOOHU:
3aMEHSTh IPU HEOOXOJUMOCTH JIECATUYHYIO APOOH
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOIUTD
BBIpaKEHUE K (popMe, HanboJiee y100HOM ISl BRIUUCTICHUH,
peoOpa3oBbIBATH APOOHBIC BHIPAXKCHHS HA YMHOKEHUE H
JIeJICHUE IECATUYHBIX IPO0eH K JEHCTBUAM C IETBIMH
YUCIIAMH.

I[IpuBoauTH YKHCI0BbIE M OYKBEHHbIE MPUMEPHI CTCIICHU

C HAaTypaJbHBIM TIOKa3aTelieM, OOBSCHIS  3HAYCHUS
OCHOBaHHS CTCIICHHM W TIOKa3aTes CTCINEHH, HaXOJUTh
3HAa4YCHHUS CTemeHel Buma a" (a — ar000e palroHAIBHOE

YHUCJI0, N — HATYypaJbHOE YHUCJIO).
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IToHuMAaTh CMBICH 3aITHCH OOJIBIIMX YHCEII C IIOMOIIBIO
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3apucuMocTH. [Ipsmas
u oOpaTHas
MIPOTIOPITUOHAIBHOCTH

JECATHYHBIX Apo0eii u creneHel yncia 10, NpUMeHATh UX B
peaTbHBIX CUTYAIHSIX.

IIpuMeHSATH IPU3HAKY ACITUMOCTH, PA3JIOKEHUS HA
MHOKUTEJIA HATyPaJIbHBIX YHCEI.

PemaTh 3a1aum Ha 4acTH, IPOLICHTHI, MPOTIOPIINN, Ha
HaXOXKJeHUE ApooH (MIPOILIEHTA) OT BEJIMYMUHBI U

BEJIMYMHEI 10 €€ ApoOu (IpOLEHTY), Apodu (TIpoiieHTa),
KOTOPBIN COCTaBIIAET OJIHA BEJIMUYMHA OT JIPYTOM.
IIpuBoaUTH, pa30UpPaTh, OLIEHUBATDH PA3TUYHBIC PEIICHUS,
3aMuCH pelIeHUuH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSACHSATD, ONUPASICh HA OMPE/IEICHUS,
IIPSIMO MPOTIOPITMOHAIBHBIE U 00pPaTHO MPOTIOPITHOHAIBHBIE
3aBUCUMOCTH MEX]y BETMYMHAMH; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEN U3 PeaIbHOTO0 MHUPA, U3 APYTUX YIeOHBIX
IPEIMETOB.

PemiaTh nMpakTHKO-OPUEHTHUPOBAHHBIE 33]a49H HA IPOOH,

IPOLICHTHI, MPAMYIO U OOPaTHYIO MPOTMOPITMOHAIBHOCTH,
IIPOIIOPLUH
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Anrebpandeckue
BBIPKCHUS

27

bykBenHbie
BBIPAKECHHSL.
Ilepemennsle.
JlommycTuMBbIE 3HaYEHUS
MIEPEMEHHBIX.
DopMyIIbI.
[IpeobOpazoBanue

Ogaanerh airedpanyeckor TEPMUHOJIOTUEH U CUMBOJIUKOMH,
NMPUMEHSTH €€ B TIPOIIECCE OCBOCHUS yUeOHOTO MaTepHara.
HaxoauTth 3Ha4eHNST OYKBEHHBIX BRIPAKCHHM NP 33TaHHBIX
3HaYEHUSIX OYKB; BHIMOJIHITH BBIYUCICHUS TIO (DOpPMYITaM.
BbINOJHATH TIpeoOpa30BaHus IIEJIOTO BRIPAKCHUS B
MHOTOWICH MPUBEICHUEM MTOO0HBIX CIaraeMpIX,
PacKpBITHEM CKOOOK.

BoinoansaTs YMHOKCHHNEC OJHOYJICHA HA MHOT'OYJICH
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OYKBEHHBIX
BBIPAKECHUH,
PacKphITHE CKOOOK U
MIPUBEICHUE TIOI00HBIX
cnaraembix. CBoMCTBa
CTETNECHU C
HaTypaJlbHbIM
MOKa3aTEeIIEM.
MHOTrO4JIEHBL.
Crnoxenue,
BBIYUTAHUE,
YMHOKEHUE
MHOT'OYJICHOB.
DopmyJIbl
COKpaIIEHHOTO
YMHOXKEHUS.
Paznoxenue
MHOT'OYJIEHOB Ha
MHOXHUTEN

M MHOIO4wji€Ha Ha MHOTOYJICH, HNPHMEHATDH q)OpMYJII)I
KBaapaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcymecTBJIATh Pa30KEHHE MHOIOYICHOB HA MHOKUTEIH
IIyTE€M BBIHECEHHS 32 CKOOKU OOIIEro MHOXKHUTEIIS,
IpUMEHEHUs1 (OPMYJIbl pa3HOCTH KBAJAPaTOB, (hopmy
COKpPAILEHHOTO YMHOKEHHS.

IIpumensiTe npeoOpazoBaHNE MHOTOUYJIEHOB ISl PELICHMUS
pPa3IMYHBIX 337a4 W3 MAaTEeMaTUKH, CMEKHBIX NPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHUS MAaTEMATUKH
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ypaBHeHI/ISI N HCPpAaBCHCTBA

20

YpaBHeHue, TpaBuiia
npeoOpa3oBaHus
YpaBHEHUS],
PaBHOCWJIBHOCTh
YPaBHCHU.

JIuHelHOE ypaBHEHHUE C
OJIHOW NMEPEMEHHOM,

Pemarp iMHEeHOE ypaBHEHUE C OHOM MIEPEMEHHOM,
NPUMEHS sl MPABUJIA TIEPEX0/Ia OT UCXOJIHOTO YPABHEHUS K
paBHOCUIIBHOMY eMy OoJjee npoctoro Buaa. IlpoBepsrTs,
ABJISIETCA JIU KOHKPETHOE YHMCIIO KOPHEM YPAaBHEHMUSI.

Ioa0upaTs NpUMepkI ap YUCE, ABIIONIUXCS PEIICHUEM
JIMHEUHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMU.

PEIICHUE JTUHEUHBIX
ypaBHeHUM. Pemenue
3a/1a4 C MOMOUIBIO
YPaBHEHUM.

JIuHelHOEe ypaBHEHHE C
JIBYMSI IIEPEMEHHBIMU U
ero rpaduk. Cucrema
IBYX JINHENHBIX
YPaBHEHHUM C ABYMsI
NIEPEMEHHBIMU

CTponThb B KOOPAUHATHON MJIOCKOCTH rpaduK JTUHEHHOTO
YpaBHEHUS C ABYMS MEPEMEHHBIMU; MOIb3YACHh rpauKoM,
NPUBOJAUTH IPUMeEPbI PEUICHHS YPABHEHUS.

Haxoaurthb penieHne CUCTEMBI JIBYX JINHENHBIX YPABHEHUH C
JIByMSI IIEPEMEHHBIMMU.

CocTaBiasiTh U pelIaTh YPaBHEHUE WU CUCTEMY
YPaBHEHHUM MO YCIIOBUIO 33]1a4l, HHTEPIIPETUPOBATh B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M ITOJy4YEHHBIN

pe3yJsbTaT
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Koopaunatel u rpaduku.
OyHKIMH

24

Koopannara Toukn Ha
npssMou. Yuciossie
IIPOMEKYTKH.
PaccrosiHue mexny
IBYMsI TOYKAMHU

KOOPAMHATHOM IIPSMOM.

[IpssmoyrospHas
CUCTEMA KOOpJMHAT Ha
10ckocTh. [Ipumepst
rpaduKoB, 3aJJaHHBIX
dopmynamu. Urenue
rpagukoB

N300paxaTh Ha KOOPIMHATHOW MPSIMOMN TOUYKH,
COOTBETCTBYIOIIUE 3aJaHHBIM KOOPAMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIBI; 3aMMCHIBATh UX HA aITreOpandeckoM sI3bIKe.
OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOUYKH T10
3aJIaHHBIM KOOPJIMHATAM; CTPOUTH TpaduKH HECIOKHBIX
3aBUCUMOCTEH, 3a1aHHBIX (JOpPMYyIaMH, B TOM YUCJE C
noMoIibio UG pPoBbIX Taboparopuii. [IpuMeHATDH, H3Yy4YaTh
npeuMyI1lecTBa,

HHTEPHPETHPOBATH rpadUyeCKuii crioco0 MpeACTaBICHUS U
aHaiM3a pa3Hoo0pa3HOM KU3HEHHON HHPOPMAIIUH.
OcBauBaTth NOHATUE PYHKIIUH, OBJIaJIEBaTh
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

PacnosnaBarth nuHElHY0 GyHKIHo0 Y = KX + D, onuchiBaTh
€€ CBOICTBA B 3aBUCUMOCTH OT 3HAYCHUN

peanbHbIX
3aBUCUMOCTEM.
[TonsiTue pyHKUMU.
I'padux byskImH.
CaoiicTBa pyHKIUH.
JIuneitnas GyHKUIMS.
[Toctpoenue rpaduka
JTUHENHON PyHKIUH.
I'padux bynkumu
y=|x|

ko3 duimenTos K u b.

Crpontsh rpadguku JuHEeHHON QyHKIMH, QYHKIUHU Y =| X |.
Hcnoab3oBaTh HU(PPOBBIE PecypChl 11 TOCTPOEHUS
rpadukoB GYyHKIMN U u3ydeHus ux cBoucTs. [lpuBoauth
NPUMePbI JIMHENHBIX 3aBUCUMOCTEN B PEATIbHBIX
MIPOIIECCAX U SIBJIICHUSIX
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[ToBTOpeHue u 0600I1IeHKE 6 [ToBTOpEHUE Bbi0upaTh, NPUMEHATHh OLEHUBATH CIOCOOBLI CPaBHEHUS
OCHOBHBIX MOHATHH W | 4uceN, BBIYMCICHHHA, MpeoOpa3oBaHWii  BBIPAKCHUIA,
MCETOZ0B  Kypca 7 | pemrenus ypaBHEHHIA.
Kﬂaccau, 00oOmenue OcCylecTBISATh CAMOKOHTPOJIb BEHIIOIHIEMBIX JEHCTBHUN
SHaHHMH u CaMOTIPOBEPKY pe3yybTaTa BBIUHCJICHUH,
peodpa3oBaHUM, TOCTPOCHUH.
Pemats 3agaum u3 peaqbHON KHU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHMS ISl PEIICHUS 3a/1a4 U3 APYTHUX
IIPEIMETOB.
Pemars TekcTOBBIC 3aJa4M, CPaBHUBaTh, BbIOHPATH
CIOCOOBbI PEIICHUS 3aa41
OBUIEE KOJIMYECTBO 102
UACOB I1O
[TPOTPAMME
8 KJIACC
HamMeHoBarMe pasiena  KomiuecTso OCHOBHOE OcHOBHBIE BUIBI JEATEIHBHOCTA 00YUAIOUXCS
(Temel) Kypca 4acoB coAepKaHue
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Yuciia 1 BBIYUCIICHUS.
KBagpaTHbie KOpHU

15

KBanpaTHblii KOpeHb
u3 yncina. [lonsarue 06
UppalMOHAJIbHOM
yucie. JlecaTuunbie
NPUOJINKEHUS
UPPALMOHATIBHBIX
qHCell.

JIeiCTBUTENBHBIC YHCIIA.

CpaBHeHue

,Z[GﬁCTBPITGJIBHBIX YUCCII.

VpaBHeHHE BUIA X’
=a.

CgolicTBa
apupMEeTHIECKUX
KBaJIPaTHBIX KOPHEU.
[IpeobpazoBanue

YU CJIOBBIX BBIPAKECHUN,
COJIepIKaIIUX
KBaJIpaTHbIC KOPHU

®opMyJaHpPOBaATH OIpeieIeHHe KBAIPATHOIO KOPHS U3
qucia, apupMeTUIecKoro KBaapaTHoro kopHs. IlpumeHsaTs
OIIEPALUIO U3BJICYEHUs KBAIPATHOIO KOPHS W3 YUCIIA,
UCI0JIB3YSl TTPU HEOOXOIUMOCTH KAJBKYJISTOP.
OueHuBaTh KBaJIpaTHbIE KOPHU LEIBIMHU YUCIAMHA U
JECATUYHBIMU IPOOSIMH.

CpaBHUBATBL M YIOPSAA0YMBATH PALIMOHAIBHBIE U
UppanoOHaIbHbIC YUCIIA, 3AIIMCAHHBIE C IIOMOILBIO
KBaJpaTHbIX KOPHEM.

MceienoBaTh ypaBHEHHE X = @, HAXOIUTh TOYHBIE U
npuOIMKEHHBIE KOpHU TIpH @ > 0.

HcciienoBath cBOMCTBA KBaIPAaTHBIX KOPHEU, POBOS

YU CJIOBBIE DKCIIEPUMEHTHI C HCTIOJIB30BAHUEM KAJIBKYJIATOPA
(koMIIBIOTEPA).
Jloka3bIiBaTh  CBOMCTBA  apu(PMETHUYECKUX  KBaJPATHBIX
KOpHEHN; NPUMEHSTh UX JJIsl IPeoOpa3oBaHus BIPAKEHUN.
BopinosiHATH mnpeoOpa3oBaHMs BBIPAXKECHUM, COJEPKALIUX
KBaJpaTHbIC KOPHHU.

BbipaxkaTh nepeMeHHbIe 13 TEOMETPUUYECKUX U (PU3HUUECKUX
dhopmyi.

BoeruncasaTh 3Ha4e€HUSA BBIPAXKCHUMN, COAEPKALLNX
KBaJIpaTHbIE KOPHU, UCTIONb3Ys IPU HEOOXOAUMOCTH
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KQJIBKYJIATOP.

Hcnmonb30BaTh B X01€ pELICHU 3a1a4 3JIEMEHTapHBIC
MpeJICTaBICHUS, CBA3aHHBIC C MPUOINKECHHBIMU 3HAUCHUSIMU
BEJINYHH.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKU

Yncia ©W  BBIYUCIIECHUS.
CreneHs ¢ 1eabEIM
[MOKa3aTeJIEM

CrerneHs ¢ 1eIbIM
ITOKa3aTeJIeM.
CrangapTHas 3anuch
yuca.

Pa3mepn1 00beKTOB
OKPYXKAIOIIEro MUpa
(OT BIEeMEeHTapHBIX
YacTHIl JI0
KOCMHYECKHX
00BEKTOB),
JUINTEJILHOCTD
MPOIIECCOB B
OKPY’KarOIIEM MHPE.
CBoOMCTBA CTCIICHU C
LIEJIBIM IIOKa3aTeIeM

@opMyIMPOBaTh ONpPeAeIeHUE CTEIIEHU C LEIbIM
ITOKA3aTEIIEM.

IIpencraBiasaTh 3amuch OOJBIINX U MajblX YUCEN B
CTaHJApTHOM BUJIE.

CpaBHMBATB YNCIIA U BEJIMYUHBI, 3alIICAHHBIE C
ucrosb3oBanueM crenexu 10.

Hcnoan3oBaTrh 3amMch 4Yucesl B CTaHAAPTHOM BUJE
JUISL BBIPQXKEHUS Pa3MepPOB OOBEKTOB, JIMTEIBLHOCTU
IIPOIIECCOB B OKPYXkKAIOIIIEM MUPE.

®opMyJIHPOBaTH, 3ANIUCLIBATH B CUMBOJINYECKOil opme
Y WITKOCTPUPOBATH NPUMEPAMM CBOMCTBA CTENEHU C
LEJIbIM [TOKA3aTENIEM.

IIpumMeHsATH CBOMCTBA CTETICHU JIJIsI TPeoOpa30BaHUS
BBIPAKECHUH, COJEPKAIINX CTENCHH C LEIIBIM ITOKA3aTEIEM.
BbInoOJIHATH 1eMCTBUSA C YUCIIAMU, 3AITUCAHHBIMA B
CTaHJAPTHOM BUJIe (YMHOXKEHUE, JCICHUE, BO3BEJCHUE B
CTCIICHb)
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Anrebpandeckue

BbIpakeHus. KBanpaTHbii

KBazgpaTHbIN TpeX4ieH.

Pacno3HaBaTh KBaJApaTHBIA TPEXWIEH,
yYCTaHaBJIMBATh BO3MOKHOCTB €T0 Pa3JIOKECHUS Ha

Paznoxenue
TPEXUIEH MHOKUTEIIH.
KBaJPaTHOTO PackiaabiBaTh HA MHOKUTEJH KBaJPATHBINA TPEXUJIEH C
TpexwicHa Ha HEOTPHULIATEIbHBIM JUCKPUMUHAHTOM
MHOKUTEIN
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Anrebpanueckue 15 3anuceiBaTh aireOpanyeckue BolpaxkeHus. Haxogurb

BbIPAKCHUS. AnreOpanyeckast 00J1aCTh ONPEEIECHUS PALIMOHATIBHOIO BBIPAKEHUS.
AnreOpandeckas Jpoob 1po0b. BbINOJIHATH YUCIOBBIC MOJICTAHOBKU U BHIYUCJIASITh 3HAUCHUE

Homycrimbie JpoOH, B TOM YHCIIE C TIOMOIIBIO KaJIbKYJIATOPA.
3Ha"9CHUA ®opMyJIHPOBATH OCHOBHOE CBOMCTBO ajrebpanveckoi 1poou
MIePEMEHHBIX, .

U MPUMEHSITH €ro JJis peoOpa3oBaHust IpoOeH.
BXOJSIINX B N

BoinosHaTh aeiicTBus ¢ anredOpandyeckuMu ApoosiMu.
anreOpanyeckue }

IIpumMeHsATH MPe0Opa3oBaHUsI BRIPAKCHUH IS PCIICHUS
BBIPAKEHUS.
OCHOBHOE CBOMCTBO safad.
aIreOpamdeckoil Boipa:kath nepemennbie u3 Gopmyn (Gu3HUECKUX,
1po6u. CokpalieHue TCOMETPUYCCKUX, ONMUCHIBAIOIINX OBITOBBIC CUTYAIIUHN)
npobeii. CioxeHue,
BBIYHTAHHUE,
YMHOKEHHE U
JIeTIeHUE
anreOpanyecKux
JTpOOei.
[IpeoOpazoBanue
BBIPAKECHUU,
coJiep KaIImx

anredpanyeckue 1poodu
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YpaBHEHUS U HEPABEHCTBA.
KBaapaTHbIe ypaBHEHHUS

15

KBanparnoe ypaBHeHue.

HenonHoe kBagpaTHOE
ypaBHeHue. opmyna
KOpPHEW KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHui,
CBOJSILIIUXCSL K
KBaJpaTHBIM.
IIpocrenmue
JTpOoOHOpalMOHAJIbHbBIC
ypaBHEHUS.

Pemenne TeKCTOBBIX
3a1a4  C  IOMOUIBIO
KBaJIpaTHBIX
YpaBHEHUI

Pacno3HaBaTh KBaJpaTHbIC ypaBHEHUSI.
3anuceiBaTh (pOPMYJTy KOpHEN KBAJAPATHOIO YPABHEHMUS;

pemiaTh KBaJpaTHbIe YPABHEHHS — [TOJIHBIE U HETIOJHBIE.
IIpoBoauTh MpocTeiue UCCaAeA0BAHUA KBaIPATHBIX
YpPaBHECHUM.

PemaTe ypaBHeHHs, CBOJSAIIMECS K KBaPATHBIM, C
MOMOILBIO TPE0Opa30BaHUI U 3aMEHOM NIEPEMEHHOM.
Ha0uaroaath 1 aHAJIM3UPOBATH CBA3b MEXKIY KOPHIMU

U K03 PUIEeHTaMU KBaIpaTHOT'O ypaBHEHUSI.
®opmysmpoBaTth TeopeMy Buera, a Takxke 00paTHYIO
TEOpEMY, IPUMEHATh 3TH TEOPEMBI JUUISl pEILEHUS 3a/1a4.
Pemath TekCTOBBIE 3a1aUM AJT€OPaNUECKUM CTIOCOOOM:
NEePEXOAUTH OT CIOBECHOU (POPMYIIMPOBKH YCIOBHS 3aa4l K
anredpandecKkoil MOJENH IMyTEM COCTABJICHHS YPAaBHEHUS,
pelarh COCTaBJIEHHOE YPaBHEHHUE; HHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMUTBCH € UCTOPHUEH Pa3BUTHUS aNreOpbl
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YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHM

13

JInHelHoe ypaBHEHUE C
JBYMSI IEPEMEHHBIMH,
ero rpaduk, IpuMepsbl
pelIeHusl ypaBHEHUI B
LIEJIBIX YMCIIAX.
Pewienne cucreM aByx
JMHEWHBIX YPaBHEHUH C
JIBYMSI

Pacno3naBathp JiMHEWHbIE YPABHEHUS C IBYMS IEPEMEHHBIMU.
Crponth rpaduku TUHEHHBIX YpaBHEHUH, B TOM YHUCIIE
HCIO0JIb3YS HM(POBBIE pecypChl.

PasimuaTh napaienbHble U NMEPECEKAIOIINECS MPSMBIE 10
WX YpaBHEHUSM.

Pemiathb cucteMbl AByX JIMHEUHBIX YPABHEHHUM C JBYMsI
MIEPEMEHHBIMU MTOJCTAHOBKOU U Cl0XeHHEM. PemiaTh
IIPOCTEUIIINE CUCTEMBI, B KOTOPBIX OJHO
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MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CUCTEM HEJIMHENHBIX
YPaBHEHUN C AByMS
IIEPEMEHHBIMHU.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHUS C ABYMS
MEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YpaBHEHUI C ABYyMS
MIEPEMEHHBIMM.
Pemenne TekCTOBBIX
3a/1a4 € MOMOUIBIO
CUCTEM YpPaBHEHUI

U3 YPAaBHEHUH HE SIBIISIETCS JTUHEUHBIM.
IIpuBoauTh rpadguuecKyr0 MHTEPNPETANNIO PELICHUS

ypaBHEHUS C ABYMs IEPEMEHHBIMU U CUCTEM YpaBHEHUH ¢
JIBYMSI TIEPEMEHHBIMHU.
PemaTh TekcTOBBIE 3a1aUM AITeOpPaNUECKIM CIIOCOOOM
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YpaBHEHMs U HEPABEHCTBA.
Hepasencraa

12

YucnoBble HEPABEHCTBA
Y UX CBOMCTBA.
HepaseHcTBO ¢ oHOM
IIEPEMEHHOM.
JInHenHbIe HEpaBEHCTBA
C OZHOM IIEPEMEHHOU U
ux peumeHue. CHCTEMBI

DopmMyIMpoOBaATH  CBOMCTBA
WJUTIOCTPUPOBATh UX HA KOOPAWMHATHOM NMPAMOU, NOKA3bIBATH

anreOpanyeck.

YHCJIOBBIX HCPABCHCTB,

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3aa4.
Pemarh iMHEHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM,
n300pa)kaTh pelIeHUe HEPABEHCTBA HA YUCIIOBOU MPSMO.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, M300paXKaTh
pEelIeHNEe CUCTEMBI HEPABEHCTB HA YHCIIOBOU MPSMOU

JIMHEWHBIX HEPABEHCTB
C OHOM IIEPEMEHHOU U
WX peLIEHUE.
N306paskenne pernieHus
JIMHENHOTO
HEpPABEHCTBA U UX
CHUCTEM Ha YHUCIIOBOMN
PSAMON
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OyHKIMH.
OCHOBHBIE ITIOHATHS

[Tonsarue GhyHKIMH.
OO6nacTp onpeeieHus
Y MHO>KECTBO
3HaYCHUHN QYHKINH.
Crioco0nl 3aaHust
byukui. ['paduk
¢ynkuun. CoiicTBa
byHKIUU, UX
OTOOpaKEeHUE

Ha rpaduxe

Hcnonb3oBaTrh (QYyHKIMOHATBHYIO TEPMHMHOJIOTHIO H
CUMBOJIUKY.

BbrunciasaTs 3HayeHus1 QyHKUUHN, 3aaHHBIX (HOpMyJIaMu
(ipr HEOOXOAMMOCTH UCIIOIB30BaTh KAIBKYJISITOP);
COCTABJISITH TA0JMIbI 3HAYEHUH (YHKIUU.

Crpouts 1o TOYKaM rpapukn QyHKUIUM.
OnuceiBaTh CBOMCTBA (PYHKIMM HAa OCHOBE €€
rpauyecKoro npeacTaBICHUsI.

Hcnoab3oBaTh (QYyHKIUMOHAIBHYIO TEPMHHOJIOTHIO W
CHUMBOJIUKY.

HccnenoBath npuMepsl rpauKoB, OTPAKAIOLIUX PealIbHbIE
ITPOLIECCHI U SIBJICHUS.

IIpuBoauTH PUMEPBI NPOLIECCOB U SIBJIICHUH C 3aJaHHBIMU
CBOMCTBaMU.

Hcnosib30BaTh KOMIBIOTEPHBIE MPOTPAMMBbI TS
NoCTpoeHus: TpaukoB (YHKIMA U WU3YyUYCHUS UX
CBONCTB
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OyHKIWH.
UucnoBsie GyHKIMU

UreHne u nOCTpOEHUE
rpadukoB QyHKIUHA.
[Tpumeps! rpaduxos
byHKIUH,
OTpaXKAIOIIUX pealbHbIE
nporneccel. DyHKnMu,
OMKCBHIBAIOIINE MPAMYIO
1 00paTHYIO
IIPONIOPLMOHAIIBHBIE
3aBUCUMOCTH, UX
rpaduku.

I'padpux dbynkumm Yy

= x4

dynkmun Y = X2,

y=x%
y =Vey =)
rpaduueckoe

pEILICHUE YpPaBHEHUM
Y CHCTEM YpPaBHEHUU

Haxoauth ¢ nomombio rpadpuka GyHKIMN 3HAUCHUE OTHOU
U3 pacCMaTpuBacMbIX BEJIWYMH II0 3HAYEHUIO Jpyroi. B
HECJIOKHBIX CIIy4asx BbIpaKaTh (pOpMYJIOH 3aBHCHMOCTb
MEK]ly BEIMYNHAMM.

OnucbIBaTh XapakTep U3MEHEHUS OHOU BEIMYUHBI B
3aBUCHMOCTH OT U3MEHEHHUS IPYTOU.

Pacno3naBath BUAbI M3y4aeMbIX (DYHKIIHIA.

IToka3bIBATH CXeMATHYECKH TIOJOKEHHE Ha KOOPIMHATHOM
IWIOCKOCTH rpadukoB (QyHKUmi Buma: Y = X4, y = x5,y

=Vx, y =|x|.

Hcnoab30BaThb ¢pyHKkuuoHaJbHO-TPpaduUecKHne
NMpeACTABJIEHUS JJI1 PEIICHUS U UCCIIEAOBAHUS YPAaBHEHUN
Y CHCTEM YPaBHEHUM.

I[pumeHsaTh HU(PPOBLIE pecypchl sl TOCTPOSHUS TPaPUKOB

byHKIUH

[ToBTOpeHue u 06001IeHNE

IToBTOpEHUME
OCHOBHBIX MOHSITHM
Y METOJOB KypcoB 7/
u 8 KJIACCOB,
000011eHNE 3HAHUI

Bri0upaTh, NPUMEHATH, OLIEHUBATH CIIOCOObI CPABHEHUS
YHCEJI, BRIYUCIICHUA, TPEeOoOpa30BaHUll BRIPAKECHHM, PEIIICHHS
YpaBHECHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBHIITOJHAEMBIX IEUCTBUA U
CaMOITPOBEPKY pe3yibTaTa BHIYMCIECHUM, TPEe0Opa30BaHUM,

76




TMOCTPOECHHUM.

Pemnars 3ajauM M3 peaJbHOM JKU3HH, NPHUMEHATH
MAaTEMATUYECKUE 3HAHUA IS PELICHUs 3a7ad U3 JAPYTUx
MPEIMETOB.

Pemiath TeKCTOBBIE 321a4H, CPABHUBATh, BLIOMPATh
CIoco0bl pelIeHUs 3aaun

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI PAMME

102
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9 KVIACC

HaumenoBanue pazaena
(Temsl) Kypca

KomuyecTBO
4acoB

OcHOBHOE
coziepKaHue

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS
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Uucna v BEIYUCIICHHUS.
JleicTBUTEIBLHBIC YMCTIA

PamuonansHble uYmCHa,
uppalMoHaibHbIC
Ypuciaa, KOHEUHBIE U
OECKOHEUHEBIE
JECATUYHbBIE Ipoou.
MHOX€eCTBO
JIeUCTBUTEIbHBIX
YHCelT,
JICHCTBUTEIILHBIC YMCIIa
KaK OECKOHEUHBIC
JIECATUYHBIC Ipoou.
B3aumHO omHO3HA4YHOE
COOTBETCTBHE  MEXKIY
MHOKECTBOM
JIEHCTBUTENBHBIX YHCEN
M MHOXECTBOM TOYEK
KOOPJMHATHOMU
npssmor.  CpaBHEHHE
JICUCTBUTEIBHBIX
Yyucell,
apupMeTHIECKUE

Pa3BuBaTh npeacraBjieHUs O YUCIAaX: OT MHOYKECTBA
HaTypaJIbHBIX YHCEI JO MHOKECTBA JEHCTBUTEIBHBIX YNCEIL.
O3HAKOMUTBCS C BO3MOXKHOCTBIO MPEICTABICHUS
JNEUCTBUTEIBLHOTO YUCIIa KaK OECKOHEUHON JECATUYHON
IpoOU, MPUMEHSTh JCCATUYHbBIC TPUOIKEHUS
palMOHANIBHBIX U UppallMOHaIbHbIX yncell. U300paxkars
NEWCTBUTEIBHBIE YUCIIA TOYKAMU KOOPAUHATHOM MTPSMOM.
3anucbIBaTh, CPABHMBATH U YIIOPAI0YUBATH
JNEUCTBUTEJIbHBIC YUCIIA.

BbINOJIHATH, COUETast yCTHBIE U IMCbMEHHbBIE IPUEMBI,
apudpMeTnvecKue JeMCTBUS C PALMOHAIBLHBIMYA YUCIIaAMU;
HAXOJAMTh 3HAUCHUS CTEIICHEN C LEJIBIMU MOKA3aTeISIMA U
KOPHEH; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIPAXKECHUM.
I[HosyyuTs nmpeacraBjaeHue 0 3HAUMMOCTH
JNEUCTBUTEIBHBIX YUCET B MIPAKTUYECKON JIESITEIbHOCTH
YEJIOBEKA.

AHAJIM3MPOBATh M JeJaThb BBIBOAbI O TOYHOCTHU
IPUOTMKEHUST TEHCTBUTEILHOTO YUCJIa TIPU PEIICHUH
3aaad.

OKpyrJasiTh ACHCTBUTEIIBHBIE YUCIIA, BITOJHATH NPUKUIAKY
pe3yabpTaTa BEIYMCICHUN, OLEHKY 3HAYEHUN
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EUCTBHUS C
JICHCTBUTEIbHBIMHA
YU CIIaMH.
[Tpubnmxennoe
3HAYEHHUE BEJIUYUHBI,
TOYHOCTD
NPUOJINKEHUS.
OkpyrieHue yuces.
[Ipukuaka u oeHka
pe3yJIbTaTOB
BBIYMCIICHU

YKCIJIOBBIX BBIPAXKECHUH.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKHU

YpaBHEHUS 1 HEPABEHCTBA.
YpaBHEHHUS C OJTHOMN
MePEMEHHOU

14

JIuneliHOE ypaBHEHHE.

Pemenne ypaBHeHui,
CBOJISIIINXCS K
JIMHEUHBIM.
KBanparnoe
ypaBHeHHE. Pemenne
YPaBHEHUM,
CBOJSIIUXCS K
KBaJIpaTHBIM.
bukBagpaTHbie
YpaBHEHHS.
IIpumepsl perenus
YPaBHEHUU TPETbEU U
YETBEPTOU CTEIICHEN

OcBauBaTh, 3alI0MUHATH U NPUMEHATH rpauyecKue
MeTOJbl TIPU PEIICHUU YPABHEHUM, HEPABEHCTB U HX
CUCTEM.

Pacno3naBathp 1enbie u ApoOHBIe ypaBHeHUs. Pemarth
JIMHEHbIe M KBaJApaTHble YPaBHEHHsl, YPAaBHCHUS,
CBOJISIIIMECS K HUM, TIPOCTEUIINE APOOHOpAIMOHATBHBIC
YpaBHEHUS.

IIpensnaraTs BO3MOKHBIE CIIOCOOBI PEIIEHUST TEKCTOBBIX
3a/1a4, 00Cy:KI1aTh UX M pelIaTh TEKCTOBBIE 3a/1a4n
pa3HBIMH CIIOCOOAMMU.

3HAKOMUTBHCS ¢ MCTOPUEH PA3BUTUS MaTEMAaTUKH
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pa3joXeHUEeM Ha
MHOXUTENH. Perenne
IPOOHOpAITMOHATBHBIX
YpPaBHEHUM.

Pemenne TeKCTOBBIX 3a/1a4
anreOpanyecKkum

METOI0M
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YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

YpaBHeHUE C  JOByMA
NEPEMEHHBIMU U €rO0
rpaduk. Cucrema IBYX
JIMHEWHBIX YPaBHEHUM C
JIBYMSI TIEPEMEHHBIMU U €€

pElIECHHUE. Pemenne
CHUCTEM JBYX YpaBHEHUI,
OJIHO U3  KOTOpPBIX
JVUHEWHOE, a Jpyroe —
BTOPOM CTEIICHU.
I'padpuueckas

VHTEPIPETALNUS CUCTEMBI
ypaBHEHUI C IByMs

IIEpEMEHHBIMU. Pelienue
TEKCTOBBIX

OcBauBaTh U NPUMEHSATH [IPUEMBI PEILICHUS] CHCTEMBI
IBYX TUHEWHBIX YPAaBHEHUH C IBYMS EPEMEHHBIMH U
CHCTEMBI JIBYX YpPaBHEHUI1, B KOTOPHIX OJTHO ypaBHEHHE

HE SBIISICTCS TMHEUHBIM.

Hcnonb3oBaTh QyHKIMOHAIBHO-TpapUIECKIE
NIPECTABICHUS /IS pellleHUusl U MCcCileI0BaAHUsl YpaBHEHUN
U CHCTEM.

AHAJIM3MPOBATH TEKCTHI 32124, pellaTh UX
anredpandecKkuM crocoOoM: MepexXoaUuTh OT CIIOBECHOU
(GbOopMYJIUPOBKYU YCIOBUS 33/1aud K aireOpanyeckou Moaenu
IIyTE€M COCTaBJICHUSI CUCTEMbI YPaBHEHUI; pelmaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUI; MHHTEPNPEeTHPOBATH
pe3ynbTarT.

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH

3a/1a4y anredpandecKum
crnocooom
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ypaBHeHI/ISI N HCPpAaBCHCTBA.

16

YuciioBble

III/ITaTb, 3aluCbiBaTbh, IOHUMATb, HHTECPIIPETHPOBATH

HepaseHncrsa HCPABCHCTBA U NX HEPAaBCHCTBA, UCIIOJIb30BAaTh CUMBOJIMKY X TCPMUHOJIOTHIO.
CBOHCTBA. JIMHEHHbIC BoInosHaTh TpeoOpa3oBaHus HEPABEHCTB, UCIOJIb30BATH
HEPaBCHCTBA € OHOU | 1519 npeo6pasoBaHms CBOMCTBA YMCIIOBBIX HEPABEHCTB.
TICPEMCHHOM 1 HX Pacno3HaBaTh JIMHENHBIE U KBaJAPATHBIC HEPABEHCTBA.
pemienue. CucreMsl . .

. PemaTp vHelHbIE HEPABEHCTBA, CUCTEMBI IMHEHHBIX
JIMHENHBIX

. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAOIINX

HEPABEHCTB C OJHOU
MepeMeHHOi 1 HX KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
pelleHHe. MOJIYYCHHBIE PEILICHMS.
KBajpaTHsie M300paxaTth pelieHne HEPaBEHCTBA U CUCTEMBI HEPABEHCTB
HEpaBEHCTBA U UX HAa YHCJIIOBOM MPSMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
peuieHue. CHUMBOJIOB.
['paduueckas PemaTh KBagpaTHbIC HEPABEHCTBA, UCIIONB3Ys TpaduuecKue
MHTEpHpETaLUS MPE/ICTABICHHUS.
HCPABCHCTB U CUCTEM OcBauBaTh U NIPMMEHATH HEPABEHCTBA NPU PELICHUU
HEPABCHCTB € IBYM: Pa3JIMYHBIX 33]1a4, B TOM YUCJIE NPAKTUKOOPUEHTHPOBAHHBIX
NIEPEMEHHBIMU

Oynxuun 16 KBaaparinaHast PacnosnaBartsb BUJIbI U3y4aeMBbIX (yHKLMI;
dyHKums, ee rpaduk u | MITIOCTPHPOBATEH CXeMaTHYEeCKH, 00BSICHATH
cBofictea.  [apaGosa, = PACTOJIOKEHHE HA KOOP/MHATHON IJIOCKOCTH rpadukoB K

KOOPJIMHATHI BEPIIUHBI
napaboJibl, OCh

Gynkumii Buga: y =kx, y =kx+b,y=_,y=x?
X
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CUMMETPHUH NapadoJIbl.

['paduku QyHKINA:
y=kx, y=kx +
b,

K
y = -

X
y = XZ, y =
X3,y

=x,

y=|x|

y= Xy =vx, y = | x| B 3aBHCHUMOCTH OT 3HAUECHUI
K03 (UIIMEHTOB; ONUCHIBATH X CBOMCTBA.
Pacno3naBarp KBaJpaTuyHyro (pyHKLIHIO 1O (dopMyIe.
IIpuBoauTh npuMepbl KBAJAPATUYHBIX 3aBUCUMOCTEU
U3 pEabHOM XU3HU, PU3UKU, T€OMETPUU. BBIABAATH U

0000marh  0COOEHHOCTH  rpaduka  KBaAPATUYHOM
¢ynxmum y = ax? + bx + c.
Crpounth ¥ M300paxkaTh CcXeMATHYECKH Tpaduxu

KBaJPAaTUYHBIX (PYHKIMH, 3aJaHHBIX (opMyJlaMH BUAa Y =
ax’, y=ax?+q,y=a(x +p)? y=ax®+bx+c.
AHAJIM3MPOBATh M NPUMEHATH CBOMCTBA HM3YYECHHBIX
GyHKUMNA 11 X TOCTPOEHHUSA, B TOM YHCIIE C TOMOIIBIO
U(POBBIX PECYPCOB
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Yuciosrle
[MOCJIEI0OBATEIHLHOCTH

15

[TonsiTHE ynCIOBOM
MIOCJIEI0BATEIHLHOCTH.
3aganue
MMOCJIEIOBATSIBHOCTH
PEKYPPEHTHON
dbopmyoii u

dbopmyIioi N-To ujeHa.

Apudmernueckas u
reoMeTpudecKas
IIPOTPECCHH.
@opmyJibl N-To YJIeHa
apu(pMeTHIeCKOn

OcBauBaTh U NPUMEHATH UHJICKCHbIE 0003HAUYCHHUS],
CTPOUTH peveBble BbICKA3BIBAHUS C HCIOJb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
MOCJIEI0BATEILHOCTH.

AHanuzupoBaTh GopMyIy N-ro yjaeHa
MOCJIEA0BATEILHOCTH UIH PEKYPPEHTHYIO OPMYITy H
BBIYMCJIATH YIEHBI IOCIIEI0BATEIIBHOCTEM, 38JaHHBIX
TUMU (HopMyJIamu.

YcraHaBaIMBaTh 3AaKOHOMEPHOCTDH B IIOCTPOCHUU
MOCJIEA0BATEILHOCTH, €CJIU BBIITMCAHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3naBath apuMeTHUECKYIO M T€OMETPHUUECKYIO
MPOTPECCHUH MPHU Pa3HBIX CIIOCO0AX 3aaHus.
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Y TEOMETPUYECKON
MPOTPECCUI, CYMMBI
MIEPBBIX N YJICHOB.
N300pakeHne 4IeHOB
apru(pMETUYECKON U
r€OMETPUYECKOU
MPOTPECCUN TOUKAMHU
Ha KOOPAWHATHON
TJTOCKOCTH.
JIuHEeWHbIA U
AKCITOHEHIIUAJIbHBIN
pOCT.

CnoxHbIe TPOLEHTHI

Pematph 3amauu ¢ ucnosib3oBaHueM (popmys N-ro ueHa
apu(pMETUYECKON U TeOMETPUUECKON MPOTPECCUi, CyMMBI
MIEPBBIX N YJIECHOB.

MN300pakaTh WIEHBI TOCIEAOBATEILHOCT TOUKAMH HA
KOOPJUHATHOM TTIOCKOCTH.

PaccmaTrpuBath npuMepsbl NPOLECCOB U SIBJICHUH U3
pEaAIbHOM KU3HU, WIUTIOCTPUPYIOLIUE U3MEHEHUE B
apu(pMETHIECKOIN MPOrpeccru, B TEOMETPUIECKOM
MPOTPECCUH; N300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

Pemiats 3aga4n, cBs3aHHBIE C YUCIOBBIMU
MIOCJIEIOBATEIBLHOCTSIMU, B TOM YUCJIE 3a]a4U U3 PEATIbHOU
’KU3HU C UCTIOJIH30BAaHUEM ITU(DPOBBIX TEXHOJIOTUM

(271EeKTPOHHBIX Ta0JIHUL, TPapUUECKOro KalbKyJIATOpa  T.I1.).
PemaTh 33aa4n Ha CI0KHBIE MPOLEHTHI, B TOM YHUCIIE 3a/1a41
U3 peasibHOM NMPaKTUKHU (C UCTIONB30BAaHUEM KaJIbKYJISITOPA).

3HAKOMUTBCS ¢ MCTOPHEH PA3BUTUS MAaTEMAaTUKH
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[loBTOpEeHUe, 00600IIEHNE,
cHCTEeMaTH3aIs 3HaHUIH

18

Yucna 1 BEIYUCICHUS
(3amuck, cpaBHEHHE,
JICUCTBUS C
JICUCTBUTEIBLHBIMU
YHUCJIAMH, YUCIIOBAs

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
oTepalfy HaJ MHOXECTBAMH; HCI0JIb30BaTh rpaduiecKoe
IPEJICTaBICHUE MHOKECTB Il OIIMCAHUS PEAJIbHBIX
MIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]a4 U3 APYTHUX
y4€OHBIX MPEIMETOB.

1IpsAMasd, IIPOLCHTHL, AKTyaJIM3UpPOBATHL TEPMHHOJIOTHI0 M  OCHOBHbIE
OTHOIICHUA, AEHCTBUS, CBA3aHHbIC ¢ YMCJIAMM: HATYPAJIbHOE YHUCIIO,
HIPOIIOPIIH, IIPOCTOE ¥ COCTABHOE YUCIIA, AEIUMOCTh HATYPaAJIbHBIX
OKpYTJICHHE, YHCEJ, IMPUHAKU JEITMMOCTH, LIEJT0E YUCI0, MOAYJIb YHCIIA,
NPUOIIHIKEHHE, O0OBIKHOBEHHASI U IECSITUYHAS JPOOU, CTaHIapTHBIN BU/T
OLCHKA, — PCHICHUC  yycna, apudMeTHueckuil KBaapaTHbIH KOPEHb.
TEKCTOBBIX 3a71a4 .
BbINoJHATH AelcTBHUS, CPABHUBATH M YIOPSIA0YMBATH
apu(pMETUIECKUM . .
YHUCIIa, MPEICTABIIATh YUCIIA HA KOOPAUHATHOW MPSIMOU,
croco0Oom)

OKPYIJISITh YNCJIA; BHINOJHATH NPUKHUIKY M OLIEHKY
pe3yJibTaTa BEIYMCIICHUM.

Pemiath TekcTOBBIE 3aa4M apU(PMETHUYECKHM CIOCOOOM.
PemiaTh nmpakTHuyecKue 3aJavd, COJIEpXKAIIUE MPOLEHTHI,
JOJIM, 4YacTH, BBIPAXKAIOIIWE 3aBUCHUMOCTH: CKOPOCTb —
BpEMsi — PacCTOsIHME,  I[eHAa — KOJMYECTBO — CTOMMOCTb,
o0beM  paboTbhl — BpeMs — MPOU3BOJUTENBHOCTh  TpyAa.
Pa3ouparsp peanbHbIe KU3HECHHBIE CUTYallHH,
(hopmMyIMpPOBaTh UX Ha A3BIKE MATEMATUKH,

HAXO0/JIUTb pPCIICHUC, IIPHUMCHIA MaTeMaTUYECKUM arrmapar,
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HHTECPNPETUPOBATDH PE3YyJIbTAT
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Anrebpanueckue
BBIPaKCHHSI
(mpeoOpazoBaHue
anredpanvIecKux
BBIPAXCHUU,
JOITYCTUMBIE

3HAYCHMUS])

OnepupoBaTh NOHATHAMM: CTEIIEHB C IIEJIBIM MTOKA3aTelIeM,
apudmeTHuecKnil KBapaTHBIN KOPEHb, MHOTOUICH,
anreOpanueckas 1poOb, TOKIECTRO.

BbINoJHATH 0CHOBHBIE AeiiCTBHS: BHIIIOIHITH PacUeThl 110
dbopmynam, mpeoOpa3oBBIBATH MEIbIE, TPOOHOPAIIMOHATLHBIC
BBIPQXCHUS W BRIPAKEHUS C KOPHSIMH, PeaTH30BbIBATh
pa3oKeHUEe MHOTOWICHA HA MHOXKHTEIIH, B TOM YHUCIIE C
MCTIOJb30BaHUEM (HOPMYJT pa3HOCTH KBaIPaTOB U KBajpara
CYMMBI M Pa3HOCTH; HaXOIUTh

JIOITyCTUMBIE 3HAYECHHS IEPEMEHHBIX IS
JIPOOHOPALIMOHATIBHBIX BBIPAKEHUM, KOPHEH.

MopeanpoBarh ¢ TOMOIILI0 GOPMYIT pealibHBIE MTPOIIECCH U
SIBJICHUSI
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DyHKIUH OnepupoBarh NOHATUAMM: QyHKIMS, rpaduK QYHKIUH,
(moctpoenue, CBOHCTBA HYJU (QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

M3YYEHHBIX QYHKIHMH, | poMesxyTkn BO3paCcTaHNs, yObIBAHNS, HAUGONbIIEE 1
rpaduyeckoe perieHme

YPaBHEHUU U UX
CUCTEM)

HaMMeHbllIee 3HaUCHUS (PYHKIUU.
AHA/IM3MPOBATh, CPABHUBATb, OO0CY)KIaThb CBOWCTBA

(GyHKUHIA, CTPOUTH UX TpadUKy.

OnepupoBatb NOHATHAMM: [IPSMAasi TPOIIOPLUHUOHATIBHOCTb,
oOpatHasi IpONOPIUOHATBLHOCT, JIMHEHHAS PYHKIINS,
KBajJpatuyHas QyHKIMs, mapaboia, runepoouia.
Hcnonb3oBaTh rpapuku 1151 ONPEAEICHNUS] CBOUCTB,
MPOLIECCOB Y 3aBUCUMOCTEM, JJIsl PEIICHUS 3a7a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU; MOJAEJIMPOBATH C
MOMOIIBIO TPa(UKOB peabHbIE MTPOIIECCHI U SIBJICHUSI.
Bripaxkars (popMyIaMu 3aBUCUMOCTH MEXKIY BETUYMHAMU

OBIIEE  KOJWYECTBO| 102

YACOB IIO ITPOI' PAMME
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpust Kak OJMH W3 OCHOBHBIX Pa3/I€JIOB IIKOJbHOM MATEMAaTHUKH, UMEIOIINN
CBOEH 11e/IbI0 00€CTeUnTh W3YyYEHUE CBOMCTB U pa3MepoB (UTryp, UX OTHOIICHHA U
B3aMMHOE€ PACIIOJIOKEHUE, OINHUPAECTCS Ha JIOTHYECKYIO0, JOKA3aTEJbHYI0 JIMHMUIO.
[leHHOCTh, W3y4YeHUSI TEOMETPUM Ha YPOBHE OCHOBHOTO o0O0IIero o0pa3zoBaHUs
3aKJIIOYAETCS B TOM, YTO OOYYAIONIMICS y4YUTCS MPOBOJAUTH JOKa3aTelbHbIC
paccyXIeHus, CTPOUTh JIOTUYECKHE YMO3aKJIIOYEHHUS, JIOKa3blBaTh HCTUHHbBIC
YTBEPKIEHUS U CTPOUTHh KOHTPHIPUMEPHI K JIOKHBIM, MNPOBOJUTH PACCYKICHHUS «OT
MPOTUBHOIO», OTJIWYaTh CBOMCTBA OT MPU3HAKOB, (opMynupoBaTh OOpaTHBIE
YTBEPKICHUS.

[lenbr0 U3y4eHHsI TEOMETPUHN SIBIIIETCA WCTIOJIb30BAHUE €€ KAK MHCTPYMEHTA IPH
pELICHUH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKUX 3a7ad, BCTPEUAIOIIMXCS B
peanbHOU >ku3HU. OOydaromuiicss JOJDKEH HAYUYUTHCS OMNPEACNATh T'€OMETPUUECKYIO
burypy, ONMUCHIBaTHL CIOBAMHU YEPTEK WJIM PUCYHOK, HAWTU IUIOMIATL 3E€MEITbHOTO
y4acTKa, pacCuuTaTh HEOOXOAUMYIO JIJIMHY OMTOBOJIOKOHHOTO KabOelsl win TpeOyeMble
pasMmepbl rapaxka s aBTomoOwis. [Ipu pemenun 3amayd mpakTHYECKOTO Xapakrepa
oOydJaronuiicss y4uTcsi CTPOUTh MAaTeMAaTHUYECKHE MOJCIU PEAbHbIX KU3HEHHBIX
CUTYyallUi, MPOBOAUTH BHIYUCIICHUS U OLICHUBATH MMOJYyUYCHHBIN pe3yJIbTar.

BaxxHo momuepkuBaTh CBS3M TEOMETPUH C JAPYTUMH YYEOHBIMH TMpPEIMETaMH,
MOTHUBHUPOBATh HCIOJIL30BaTh OMPEACICHUS TE€OMETPUUYECKUX (UTYp U TOHSITHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOTYYEHHBIX YMEHUHN B (PU3HUKE M TEXHUKE. DTH CBSI3U
HauOosiee SPKO BUAHBI B Temax «Bektopel», « TpUTOHOMETpUUECKHE COOTHOIICHUS,
«Meton koopauHaT» u «Teopema [Tudaropar.

VYyeOunlii kypc «l'eomeTpus» BKIIOYAET CJEAYIOIIME OCHOBHBIE Ppa3/elibl
conepxanusi:  «l'eomerpuueckne Gurypel uU WX  CBOHCTBa», «l3mepeHue
r€OMETPUUECKUX BEIUYMH», «J[eKapTOBBI KOOPJIMHATHI Ha IUIOCKOCTW», «BeKTOpbI»,
«/IBmxenus mrockocTny, «IIpeodpazoBanus mogo0us».

OO0miee 4YMCIO 4YacOB, PEKOMEHJOBAHHBIX JJIsi HW3Y4YeHUs Yy4eOHOro Kypca
«I"'eometpus», — 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B Heflen0), B 8 kjacce — 68
yacoB (2 Jaca B HeZIeNnt0), B 9 knacce — 68 yacoB (2 4yaca B HEJEINIO).
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COJEPKXAHUME OBYUYEHUA

7 KJIACC

Havaneable moHsTus reomerpun. Touka, npsmas, OTpe3OK, Jyd. Yroia. Bunbl
yrioB. BeprukansHple W CMexXHBIE yrael. buccektpuca yrna. Jlomanas,
MHOTOYTOJIbHUK.

[TapamenbHOCTh U MEPIEHAUKYIISIPHOCTD MPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa OceBOW cuMMeTpuu. IIpumepsr
CUMMETPHUU B OKPY’KAIOIIEM MHPE.

OCHOBHBIE NTIOCTPOEHHUSI C MTOMOIIBIO [UPKYJISA W JMHEWKU. TpeyronsHuk. BeicoTa,
MeanaHa, OMCCEKTpUCa, UX CBOMCTBA.

PaBHOOEpEeHHBIN U PABHOCTOPOHHUM TpeyTroabHUKHU. HepaBeHCTBO TpeyrojibHUKA.
CBoiicTBa ¥ MPHU3HAKK PABHOOEAPEHHOTO TpeyroibHukKa. [IpusHaku paBeHCTBa

TPEYrOJIbHUKOB.

CBoiicTBa M TNPU3HAKU NapaJUIeIbHbIX OpsiMbIX. CymMMa VTIJIOB TPEYrOJIbHHKA.
BHentHue yriel TpeyroyJbHUKA.

[IpsmoyrosibHblid ~ TpeyrojbHUK.  CBOHCTBO  MeAMaHbl  OPSIMOYTOJBHOTO
TPEYroJIbHUKa, MPOBEACHHOW K TumnoTeHy3e. lIpu3Haku paBeHCTBA MPSMOYTOJbHBIX
TPEYTOJIbHUKOB. [IpsIMOYTOIbHBINA TPEYTOIBHUK C yTioM B 30°.

HepaBencTBa B reoMeTrpuu: HEPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopeMa O OoJjbIleM Yyrjie u OoJyibllied CTOpPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomeTpuyeckoe MecTo ToueK. buccekTprca yria u cepeuHHbIA NEPIEHANKYJIISP
K OTPE3KY KaK TEOMETPUUECKHNE MECTA TOUYEK.

OKpy»XHOCTh U KpYT, XOpAa U AUaMEeTp, UX CBOMCTBa. B3anmHoe pacnosioxeHue
OKpY>XHOCTH U nmpsmoil. KacarenbHass U cekymas K OKPYKHOCTH. OKpyKHOCTb,

BIITMCaHHasd B YIOJI. Bnucannas 1 onmucanHas OKPY>XHOCTH TPCYI'OJbHHKA.

8 KUIACC

UYereipexyronpHuku. [lapammenorpamMM, €ro npu3HakKu W CBOWCTBA. YacTHbIE
cllyyau TnapaienorpaMmoB (IpsIMOYTOJBHUK, pOMO, KBajapaT), HMX TMpPU3HAKU U
cBoiicTBa. Tpanerus, paBHOOOKAsI Tparenus, €€ CBOMCTBa U pu3Haku. [IpsmoyronbHas
Tpareuus.
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Meron ynsoenuss menmanbl. llentpanmbHas cummerpusa. Teopema daneca u
TEOpPEMa O MPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue JIUHUM TPEYTroJIbHUKA U Tparnenuu. LleHTp Macc TpeyroiabHuUKa.

[Tomobue TPEYTrOJLHUKOB, KO3 PUIMEHT nogobus.  Ilpu3zHaku
moo0us TpeyroabHUKOB. [I[pruMeHeHne moao0us Mpyu peleHUH TPAKTUHICCKUX 3a71a4.

CpoiictBa miomaned reomerpudyeckux ¢uryp. Dopmynsl ans  wiomaAau
TPEYroJIbHUKA, NapajuiesorpaMma, pomoOa u Tpaneuud. OTHOWIEHUE IUIOLIAAEH
oA00HBIX (UTYP.

Bpruncnenne 1uiomaae TpPEeyroJlbHUKOB W MHOTOYTOJIBHUKOB Ha KIIETYATOU
Oymare.

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

CHuHyC, KOCHHYC, TaHI€HC OCTpPOro yrija MpsSMOYTrOJbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. Tpuronomerpuueckue GyHKIIMU YIJIOB B
30°, 45° u 60°.

Brniucannble ¥ LIEHTpAJIbHBIE YTJIbI, YTOJI MEXKAY KacaTeJbHOU W XOpAoul. YTiibl
MEXKJy XOpJaMH W CEKyIIMMH. BIHCaHHbIE W OIKCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxxeHue AByX OkpyxkHocted. Kacanue oxpyxHoctedt. OO6mme

KaCaTCJIbHBIC K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrerc yriioB oT 0 mqo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. DOPMYITBI IPUBEACHUS.

Pemenne TtpeyrosnbHukoB. TeopeMa KOCMHYCOB M TeOopeMa CUHYCOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIOJIb30BaHUEM TE€OPEMbl KOCUHYCOB M TEOPEMBI CHUHYCOB.

IIpeoOpazoBanme nomoous. [logodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MpPOU3BEACHUU OTPE3KOB XOPJ, TEOPEMBbI O MPOU3BEICHUH OTPE3KOB
CEKYIIINX, TeOpeMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOayib) BEKTOpa, COHANpPaBJICHHBIE BEKTOPHI, MPOTUBOIIOIOKHO
HaIpaBJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpaIlUU
HaJ BeKTopamu. Pa3noskeHne BEKTOpa Mo IBYM HEKOJUTMHEAPHBIM BEKTOPaM.
Koopaunatel BekTopa. CkansipHO€ MPOU3BEACHUE BEKTOPOB, NPUMEHEHHE IS

HaXOXKXACHUS JJIMH U YTJIOB.
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JlekapTOBBI KOOPJIMHATBHI HA IUIOCKOCTH. YPAaBHEHMS IPAMOU M OKPYKHOCTH B
KOOpPJIMHATaxX, IIEPECEUYCHHUE OKPYKHOCTEH M NpsMbIX. MeTox KOOpAUMHAT U €ro
IIPUMEHEHHUE.

IIpaBunpHbIE MHOTrOYTrOJbHUKH. JIMHA OKpy»KHOCTH. ['pamycHas W paguaHHas
Mepa yTila, BBIYUCIEHUE JUIMH AYT OKpYykHOCTeH. [nomane kpyra, cekropa, cCerMeHra.

JIBUKEHHs IUIOCKOCTM UM BHYTPEHHHE CHMMETpUM (uryp (31eMeHTapHble
npeactasienus). [lapannensubiii nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe peE3yNbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 7 KJacce.

Pacnio3HaBaTh u3ydeHHBIE TeOMETpUYECKHE (DUTYpBI, ONPEACNATh MX B3aHMHOE
pacrojoxxeHue, u300paxkaTb TE€OMETPUYECKHE (UTYpHI, BBIMOJHATHL YEPTEXKH MO
YCIOBUKO 3ajaud. V3MepsTh JMHENHbIE M YIVIOBBIE BEIMYMHBI. Pemiars 3amauu  Ha
BBIYHCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

[IpoBoauTh TpyOyIO0 OILIEHKY JHHEHHBIX U YIJIOBBIX BEIUYHH TMPEIMETOB B
peabHOM JKU3HU, pa3MEPOB MPUPOJHBIX 00BEKTOB. Pazinuarh pa3Mepbl 3TUX 0OBEKTOB
10 TIOPSIJIKY BEJTUYHHBI.

CTpouThb 4yepTekKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonp30BaThCA NpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCMOJIL30BaTh MPU3HAKA M
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/a4.

[IpoBOANTH JIOTMYECKUE PACCYXKAECHUS C HCHOJIB30BAHUEM TE€OMETPUUYECKUX
TEOPEM.

[Tonp30oBaThCs  TpU3HAKAMHM  PABEHCTBA  MPAMOYTOJbHBIX  TPEYTrOJIbLHHUKOB,
CBOMCTBOM MEJIMaHBbI, ITPOBEJACHHON K THIIOTEHY3€ NPSMOYIOJIBHOIO TPEYrOJIbHUKA, B
pEIIEHUY T€OMETPUUECKUX 3a]1a4.

Onpenenars napayjieIbHOCTh MPSIMBIX C TTOMOIIBIO YTJIOB, KOTOPBIE 00pa3zyeT cC
HUMHU cekymas. Onpenensarb NapayIeIbHOCTh MOPSMBIX C IIOMOIIBID PaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSMOU J0 TOUEK APYTrOr MPSIMOM.

Pemrats 3aaun Ha kieTyatoi Oymare.

[TpoBOINUTH BHIYMCIICHUS] M HAXOJUTh YUCIIOBBIC U OYKBEHHBIC 3HAYCHUS YTJIOB B
r€OMETPUUECKUX 3a7ayax C MCIOJIb30BAHUEM CYMMbI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIPHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPH TMEPECEUECHUU JIBYX
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MapajuieIbHBIX NPSMBIX CEKyllew. Pemare mpakTUyeckue 3a1auud HAa HAXOXKICHHUE
VTJIOB.

Bnagetp mnoHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTpUCY yIJIa M CEpPeIWHHBIN MEPICHIUKYISIP K OTPE3Ky KaK TI'€OMETPHUYECKUE
MeCTa TOYEK.

@opMyIMpOBaTh ONPEACIICHUS OKPY>)KHOCTA W Kpyra, XOpAbl MU JHaMETpa
OKPYHOCTH, TOJIb30BATHCA HMX CBOMCTBAMHU. YMETh NPUMEHSATH 3TH CBOMCTBA IpH
pelleHuu 3a1ay.

Bnagerp mnoOHATHEM ONMCAaHHOM OKOJIO TPEYTrOJIbHHKA OKPYKHOCTH, YMETH
HaxoJuTh e¢e IieHTp. Ilomb3oBaThcs (akTaMH O TOM, YTO OHCCEKTPHUCHI YIJIOB
TPEYTrOJIbHUKA TIEPECEKAIOTC B OJIHOM TOYKE, M O TOM, UYTO CEPEAUHHBIE
MEPICHANKYJISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnanmeres moHsiTHEM KAacaTEIbHOW K OKPYKHOCTH, II0JIb30BAaThCA TEOPEMOM O
MEPICHANKYJISIPHOCTH KacaTelIbHOM U paanuyca, MPOBEAECHHOTO K TOYKE KaCaHHUs.

[Tosb30BaThCS MPOCTEUIIMMHA TEOMETPUUECKUMHU HEPABEHCTBAMH, IOHUMATh HUX
MPAKTUYECKUN CMBICII.

[IpoBOIUTE OCHOBHBIE TEOMETPUUYECKHE IOCTPOCHUS C IMOMOUIBKD LHUPKYId U

JIMHEUKH.

[IpenMeTHble pe3yiabTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus B 8 KJacce.

Pacnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, ITOJIb30BATHCS
UX CBOMCTBAMHU IIPU PEIICHUU T'€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOWMCTBA TOYKH MEPECEUEHUsI MEIMaH TPEYroJibHUKa (IIEHTpa Macc) B
peLIeHNH 3a1a4.

Brnaners nmoHATHEM CpEIHEW JWMHUM TPEYTOJIbHUKA W Tpaneluuy, IMPUMEHSTh UX
CBOWCTBA MpPU pEILIEHUN reoMerpudeckux 3anad. Ilone3oBarscsa Teopemont daneca wu
TEOPEMOM O IPONOPLUHUOHAIBHBIX OTPE3KaX, MPUMEHATh UX I PEIICHUS TPAKTUYECKUX
3aaad.

[IpuMeHsTh TpU3HAKK TMONOOUS TPEYroJbHUKOB B PEIICHUU T'€OMETPHUUECKUX
3aaad.

[Tonp3oBatbess  Teopemoit Iludaropa amsa pemeHus TEOMETPUYECKUX 51
pakTU4ecKux 3anad. CTpouTh MAaTEMATUYECKYH0 MOJENb B MPAKTUUYECKHUX 3a/1a4ax,

CaMOCTOATCIIBHO IPOBOJUTD YCPTCIK U HAXOAUTb COOTBCTCTBYIOIINC IJIMHBI.
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BriageTs NOHATUSAMU CUHYCA, KOCUHYCA U TAHI€HCA OCTPOro YIJia MPsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCSl ATUMU HOHIATUSIMU JIJIS1 PEIICHUS] PAKTUUYECKUX 3aj1ay.

Boraucnate  (pa3nuyHBIME - CIIOCOOAMHU) TUIOMIAAbh TPEYTOJbHUKA W ILIOMIATU
MHOTOYTOJBHBIX (GUryp (MOJb3ysCh, Iie HEOOXOAUMO, KalbKyjsiTopoM). [IpumMeHsThH
MOJIyYCHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

BrageTs NOHATUSMU BIMCAHHOTO U IEHTPAJIIBHOTO YTIJIa, UCII0JIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJIaX, YIJIAX MEXIY XOpJaMu (CEKYIIMMH) U YIJIe MEXIy KacaTeJIbHOM U
XOPAOH MPH PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Bragete mNOHATHEM ONMCAHHOTO YETHIPEXYTOJbHHUKA, IPUMEHATh CBOMCTBA
ONMCAaHHOTO YEThIPEXYTOJIbHUKA MPH PEIICHUH 3a]1a4.

[IpuMeHsATh MOoTy4YeHHbIE 3HAHUSI HA TPAKTUKE — CTPOUTHh MaTEMaTHUYECKUE MOJIEITN
JUISL 337a4 pEealbHOW MKU3HM M MPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS  C
OpPUMEHEHUEM 1000 U  TPUTOHOMETpUM  (HOJB3YSCh, TJ€  HE00XO0IuMO,
KAJIbKYJISITOPOM).

[IpeameTHBIC pPE3yNbTaThl OCBOCHHS MPOTPaMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 9 KJjacce.

3HaTh TPUTOHOMETPUUECKUE (PYHKIMU OCTPBIX YIJIOB, HAXOJIUTh C MX MOMOIIBIO
pa3InYHbIE 3JEMEHTHI MPSAMOYTOJIBHOIO TPEYIOJbHHUKA («PELICHHE MPSMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxomuTe (C MNOMOUIbIO KaJIbKYyJIATOpa) UIMHBI W YIJbl  JJIA
HETaOJMYHBIX 3HAYEHU.

[Tonb3oBaTbea (QopMyllaMH NPUBEACHHUS M OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXKIECTBOM JUISl HAXOXJACHUS COOTHOIUEHMH MEXJIy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB W KOCHHYCOB [JIsl HAXOXIEHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTOJIbHUKOB)), IPUMEHATh UX IPHU PELICHUN
reOMETPUUYECKUX 3a/1a4.

Bnagerp moHsATHSIMEH TpeoOpazoBaHUsl MOJ0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Guryp. Ilonb3oBaThcsi cBOMCTBAaMU MOA00US MPOU3BOJIBHBIX (PUTYpP, YMETh
BBIUUCIIATh AJUHBI U HAXOAUTh YIJIBI Y MoA0OHBIX (uryp. Ilpumensars cBoicTBa
noj00Msl B MPAKTUYECKUX 3a/adax. YMETh MPUBOJUTH MPUMEPHI MOJOOHBIX (GUTYp B
OKpPY’KaroIlEM MHUpE.

[Tonb30oBaThCad TeEOpeMamMu O MPOU3BEIECHUU OTPE3KOB XOpA, O NPOU3BEIACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.
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[Tonb30BaTbCa BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (DU3HUECKUN CMBICI,
OPUMEHATh MX B PEIIEHUUM TIEOMETPUYECKUX U (u3nyeckux 3angad. lIpumeHsAThH
CKAJIIPHOE MPOMU3BEICHUE BEKTOPOB ISl HAXO0KJICHUS JIJIMH U YTJIOB.

ITonb30BaTbCsd METONOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7a4.

BiiageTs NOHATHAMU NPAaBUJIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JIJIMHBI
JIyTU OKPY>KHOCTU M PaJMaHHON MEphl YIJIa, YMETh BBIYUCIATH IJIOIIAAb Kpyra U €ro
gactel. [[puMeHATh MOJyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM UEHTPbI) CHUMMETPUM (Uryp, TNPUMEHATH JBHKECHUS
IUIOCKOCTH B IPOCTEUIINX CITydasX.

[IpuMeHsATh MOoTy4YeHHbIE 3HAHUSI HA TPAKTUKE — CTPOUTHh MaTEMaTHUYECKUE MOJIEITN
JUISL 337a4 pealbHOW MU3HM U IPOBOJUTH COOTBETCTBYIOUIME BBIUMCIEHUS  C
OPUMEHEHUEM MOJ00Us M TPUTOHOMETpUYECKUX (yHKUMN (MONb3ysAch, TJe
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE 7 KJIACC

HaumenoBanue pasiena KoquuecTBo OCHOBHOE OcCHOBHBIE BUIBI JICSITEIBHOCTH 00YyYaIOIIUXCS
(TembI) Kypca 4acoB coziepKaHue
[Ipocrerimme 14 [Ipocrerimme DopMyJIMPOBATH OCHOBHBIC TTOHITHS U ONIPEACIICHHUS.
reoMeTprudYecKue (PUrypsl u F€OMETPUYECKUE Pacno3HaBaTh W3y4yeHHbBIE TEOMETPUIECKUE (DUTYPHI,
ux cBoMcTBa. M3mepenue OOBEKTHI. OmpeaessiTb UX B3aUMHOE PACIOJIOKEHHUE, BHINOJHATH
TCOMETPUIYCCKHUX BEIIMUUH MHoroyronpHuK, YEPTEXK MO YCIOBHUIO 33/1a4H.

nomMaHasi. CMEXHbIE U
BEPTUKAIBHBIE YTJIbI.
Pabora ¢
MPOCTEUIIINMHU
yepTeKaMHu.

HN3mepenue JIMHEUHBIX U
YTJIOBBIX BEJIUYHH,
BBIYUCIICHUE OTPE3KOB U
yTJIOB

ITpoBOAMTH MPOCTEUIIINE TOCTPOEHHUS C IOMOIIBIO [IUPKYJIS U
JIMHEHWKHU.

HN3MepAaTh JIMHEVHBIC U YTJIOBBIE BEJIMUYUHBI TEOMETPUUECKUX U
MPaKTHYECKUX 0OBEKTOB.

OnpenensiTh «Ha TJ1a3» pa3Mepbl peabHBIX 00BEKTOB,
NMPOBOAUTH TPYOYIO OIICHKY UX Pa3MepOB.

PemaTh 3a1aun Ha BBIYUCIICHUE JITTMH OTPE3KOB U BEJIIMYNH
YIJIOB.

Pemats 3a1aun Ha B3aUMHOE PaCIIOJIOKEHUE TEOMETPUYECKUX
duryp.

IIpoBoauth KiacCU(UKALUIO YIJIOB, BBIYMCJIATH
JIMHEVMHBIE W YIVIOBBIE BEIMYUHBI, IPOBOAUTH

HEO0OXOIUMBbIE J0Ka3aTeIbHbIe paccykJIeHus.
3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPUU

TpeyroyibHUKU

22

[TonsiTue 0 paBHBIX
TPEYroJIbHUKAX

Pacno3naBaTth napbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
yepTexkax (C ykazaHHeM IMPU3HAKOB).
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Y TIEPBUYHBIE
MPEACTABICHUS O
paBHbIX purypax. Tpu
IIpU3HAKa PAaBEHCTBA
TPEYrOJIbHUKOB.
[Ipru3Haku paBeHCTBA
IPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBONCTBO M€TMaHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBEICHHON K
TUIIOTEHY3E.
PaBHoOenpeHHbie U
PaBHOCTOPOHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku 1 cBOMCTBA
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.
HepasencTBa B
TE€OMETPUHU.
IIpsAMOyroJIbHBIN
TPEYTOJIbHUK C YTJIOM
B 300

BoiBoAUTH clieIcTBUS (PAaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB. DOpPMYJIMPOBATH
OTpeJIeIeHUS: OCTPOYTOJIbHOTO, TYMIOYTOJIBHOTO,
IPSIMOYTOJIBHOTO, paBHOOEIPEHHOT O, PABHOCTOPOHHETO
TPEYroJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI, MEAHAHBI
TPEYroJIbHUKA; CEPEIMHHOTO MEPIEHANKYIIAPA OTPE3KA;
NepUMETPA TPEYTOJIbHUKA.

®opMyJIMpOBaTh CBONCTBA U MPU3HAKK PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

Crponts deprexu, pemiarb 3aJ4a44 C  IOMOIIBIO
HAXOXKJEHUSI PaBHBIX TPEYTOJIbHUKOB.

IIprMeHATH PU3HAKU PABEHCTBA NPSIMOYTOJIbHBIX
TPEYroJIbHUKOB B 33/1ayax.

Hcnonv3oBath 1udpoBsie pecypchl AJdsl HCCAEAOBAHMSA
CBOMCTB U3y4aeMbIX (UTyp.

3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHUS T€OMETPUHU

100




[lapannenbHble NpsIMBIE,

CyMMa YIJIOB TPEyroJIbHUKA

14

[TapannenbHbIE
IpsIMBIE, UX CBOMCTBA.
Hakpect nexatue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIE TpU
IIEPECECUEHNH
MapajuieNIbHbIX MPSMBIX
cekyuei). [Ipuznak
[1apajuIeIbBHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PacCCTOSAHUMN
OT TOYEK OJHOM
MPSAMOM 1O BTOPOU
npsmon. Cymma yriioB
TPEYTOJIbHUKA.
BrenrHue yriel
TpPEYroJIbHUKa

DopMyJIUPOBATH MOHATHE NAPATIIETBHBIX MTPSAMBIX,
HAXOJAUTh NPAKTUYECKUE TPUMEPHI.

M3yuaTh cBoiicTBa YIJIOB, 0Opa30BaHHBIX NpPHU IEpPECEUYCHUU
MAPAJJICTBHBIX MPSIMBIX CEKYILIEH.

IIpoBoauTh 10KA3aTEJbCTBA NAPATUIEIBHOCTH ABYX MPSIMBIX
C TOMOIIBIO YIJIOB, OOpPa30BaHHBIX MPU MEPECECUCHUU ITUX
MPSAMBIX TPETHEU MPSIMOMU.

Boeruncasatb cyMMy YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
Haxoauts yncinoBbie 1 OYKBEHHBIC 3HAYEHUS YTJIOB B
r€OMETPUYECKHX 3a/1a9aX C UCIIOJIB30BAaHUEM TEOPEM O

CyMME yTJIOB TPEYTOJIbHUKA U MHOIOYI'OJIbHUKA.
3HAKOMUTBCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU
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OKpY>KHOCTb U KPYT.
["'eomeTpuueckue

IIOCTPOCHHUA

14

OKpy»XHOCTb, XOp/ia
U IHAMETP UX
CBOMCTBA.
KacarenrHasg k
OKPY>KHOCTH.

OKpyX HOCTb,

D®opMyJIHPOBATH ONPeIeJTeHUsI: OKPYKHOCTHU, XOPHI,
JIMaMeTpa U KacaTeJIbHOM K OKPY>KHOCTH.

N3y4yarh nX CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBath, B TOM 4UCIIE HCIIOJIB3Ys HU(POBbIE PeCypChl:
OKPY>XHOCTb, BIMCAaHHYIO B YI'OJI; LIEHTP OKPYKHOCTH,
BIIMCAaHHOM B yTOJI; PABEHCTBO OTPE3KOB

BIIMCAHHASA B YrOJ.
[Tonsitue o I'MT,
MIPUMEHECHHUE B
3a/1a4ax.
buccekrpuca u
CEpPEIMHHBIN
MEPIEHIUKYIISp Kak
r€OMETPUUECKHUE
MECTa TOYEK.

OKpyX HOCTb,
OTNMCAaHHas OKOJIO
TPEYTOJbHHUKA.
OKpy>KHOCTb,
BIMICAaHHAs B
TPEYTOJIbHHUK.
IIpocrenimme 3amaun
Ha MOCTPOCHUE

KacaTeJIbHbIX.
HUcnoab3oBats MeToa I’ MT mis qokasarenbCcTBa TEOPEM O
MepeceYeHNH OUCCEKTPUC YTIIOB TPEYTOJbHUKA U
CEpPEIMHHBIX NEPIEHIUKYIISPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoubo ['MT.

OBJ1aieBaTh NOHATUAMU BIIMCAHHOW U OTIMCAHHOU
OKPYKHOCTEU TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

PemiaTs OCHOBHBIE 32124 HA NOCTPOEHME: YIJia, PABHOI'O
JTAHHOMY; CEpEIMHHOTO NEPNEHINKYISIpa TaHHOTO OTPE3KA;
MPAMOM, TPOXOIAIIEH YEPE3 NAHHYIO TOUKY U
MEPIEHANKYJIIPHON TaHHOU MIPSMO#; OMCCEKTPHUCH JaHHOTO
yIJIa; TPEYTOJBHUKOB T10 PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTHUSI TEOMETPUU
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[loBTOpEHue, 00001IEeHNE 4 [ToBTOpEHHE U PemaTh 3a1aum Ha MOBTOPEHUE, MILTIOCTPUPYIOIINUE CBI3U
SHAHUI 0000IEeHNE MEK]ly pa3IUYHBIMU YacTSIMH Kypca
OCHOBHBIX IMOHSATUI
U METOJIOB Kypca
7 ximacca
OBUIEE KOJIMYECTBO 68
YACOB I10
[TPOTPAMME
8 KUIACC
HaumMeHoBanue pasnena | KonmuecTBo OcCHOBHBIE BUJIBI JICSITEIBHOCTH 00YyYaIOIIUXCS
OcHOBHOE coJiepKaHuE
(Tembl) Kypca 4acoB
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UeThIpexyrojbHUKU

12

[Tapannenorpamm, ero
MIPU3HAKU U CBOMCTBA.
YacTHble cinyyan
napajuieaorpaMmmMoB
(MpAMOYTOIBHUK,
pomO, KBaapar), ux
MIPU3HAKHU U CBOMCTBA.
Tpamenus.
PaBHoOoOkas u
MPSAMOYTOJIbHAS
Tpanenuu. Meron
yIBOCHHSI METUAHBI.
LenTpanbHas
CUMMETPHS

M300paxaTh U HAXOAUTH HA YEPTEkKAX YETHIPEXYTOJIbHUKH

pa3HbIX BHJOB U HUX DJJIEMEHTHl. DOpMYyJIHPOBATH
onpeaeJIeHus: napajuienorpaMma, — NpsAMOYTOJIbHUKA,
pomOa, KBajapara, Tpamneluy, paBHOOOKON Tparenuu,

IIPSAAMOYTOJIBHOW TPAICLIHH.

Jloka3piBATh W NCHOJb30BATh INPH pPelleHHH 3a4a4
MPU3HAKU U CBOMCTBA: apaJljieiorpamMmma,

NpsMOYTOJIbHHKA, poM0a, KBaJpaTa, Tpaneuuu, paBHOOOKOH
Tpaneuuu, NpsMOyTOJIbHOM Tpaneuuu.

IIpumeHsATL MeTOA YyABOCHUS MEAMAHBI TPEYTrOJbHUKA.
Hcnonb3oBatrh 1Hu(poBbIE pecypchl A UCCIIEIOBAHUSA
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBHCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU

Teopema ®aneca u Teopema
0 IIPOIIOPLIMOHAIIBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTrOJIbHUKU

15

Teopema daneca u
Teopema o
MPONOPIIMOHAIBHBIX
oTtpe3kax. CpenHss
JIMHUS TPEYTOJIbHUKA.
Tpaneuus, ee cpeaHsist

IIpoBoaAMTH MOCTPOEHMS C TOMOIIBIO LUPKYJIS U JIMHEUKH
C UCII0JIb30BaHue Teopemsbl Daneca U TEOpeMbl O
MIPOIIOPLUHOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MPOITOPUHUOHAIBHBIN OTPE3OK.

HpOBOI[I/ITb AO0Ka3aTeJbCTBO TOro, 4YTO MCAMAHBI
TPCYT'OJIbHUKA IICPCCCKAOTCA B OI[HOﬁ TOYKE, 1 HAXOAUTDb
CBA3b C HCHTPOM MAaCC, HAXOAUTb OTHOLICHUEC, B KOTOPOM
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JIUHUSL.
[IponopuroHaIbHBIE
orpesku. LlenTp macc
B TPEYTOJIbHUKE.
ITomoOubIE
TpEyroJbHUKU. Tpu
MpU3HaKa moo0us
TPEYTOJIBLHUKOB.
IIpumenenue
noaoOust mpu
pelieHnu
MPAKTUYECKUX 3a/1a4

MEMaHbI JICIATCS TOYKOHM UX IMepeCeUCHU.

Haxoaurthb nmog00HbIe TPEYTOJIBHUKH Ha TOTOBBIX YEPTEIKAX C
yKa3aHWEeM COOTBETCTBYIOIIHUX MPHU3HAKOB 1M0100us. Pemarth
3a/1a4M Ha [T0T00HBIC TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSITEIILHOTO MIOCTPOCHUS YePTEIKEH U HAX03KICHHUS
MOJTI00HBIX TPEYTOJLHUKOB.

IIpoBoanTh A0KA3ATENBLCTBA C UCIIOJH30BAHUEM TIPU3HAKOB
o100us.

Jloka3bIBaTh TPU MIPU3HAKA MMOJJ00US TPEYTOJIHLHUKOB.
IIpuMeHATH [OJIyYEHHbIEC 3HAHUS [IPU PELICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 33/1a4. 3HAKOMMTbCS
C UCTOPHEH pa3BUTUS T€OMETPUN

[Inomans. Haxoxnenue
MJIOIIAJEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaan moto0HBIX puryp

14

CBoiicTBa uiomanei
reOMETPUUECKUX
¢buryp. @opmyibl
JUTSL TITOLIA N
TPEYTOJIbHUKA,
napajjiesiorpaMmma,
Tpanemuu.
Brruncnenue
IJIOIIAZEN CIIOKHBIX

duryp.

OBaaneBaTh NePBUYHBIMM NpPeACTABJIEHUAMH 00 0011IeH
TEOpHH IIOIAaU (MEpPBI), (POPMYITUPOBATH CBOMCTBA
IUIOUIA/IU, BBISICHSTh UX HATJISIIHBIN cMbIC]. BBIBOAUTH
(dbopMyIIbI IITOIIAAN MapajieiorpaMMa, TPEYroJIbHUKA,
Tpanenuu u3 GopMyJibl IIIOIMIAAN MPSIMOYTOJIbHUKA
(xBagpara).

BbIBoaMTH (OpMYIIBI IJIOMIAAHN BBITYKIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 TUArOHaIU U YroJl MeKIy HUMH.
HaxoanTe miomanu ¢puryp, n300pa>keHHbIX HA KJIETYATOM
OyMmare, MCNOJIb30BaTh pa30oueHue GUrypsl HA YaCTU |
JIOCTpavBaHHUE.
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[Tnomanu ¢uryp Ha
KJIeT4aTol Oymare.
[1no1maau no100HbIX
buryp. 3agaum c
MPaKTUYECKUM
CoJIep KaHUEM.
Pemenne 3amau ¢
MOMOIIIBIO METO/Ia
BCIIOMOTaTEIbHOU
TIJIOTIA TN

Pa30upath npuMepbl UCTIOIH30BAHUS BCIIOMOTaTeILHON
TJTOMIA M TSI PEIICHHSI TeOMETPUYECKUX 3a/1ad.
HaxoauTsp miomaay nogo0HbIX GUryp.

BbI4ucJATh MJI0MAaN pa3IMdHbIX MHOTOYTOJBHBIX (pHUTYD.

Pemath 3a1a4u Ha TUIONIA/Ib C TPAKTHYECKUM
cojiepKaHuEM
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Teopema Iudaropa
W HavaJia TPUTOHOMETPUHN

10

Teopema ITudaropa,
ee MPUMEHEHHE.
Omnpenenenue
TPUTOHOMETPUUECKUX
(yHKUIHNA OCTPOro
yTiia IpsIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHICCKHUE
COOTHOIIICHHSI B
MPSMOYTOJIEHOM
TPEYTOJIbHHKE.
OcHOBHOE
TPUTOHOMETPHUECKOE
TOXJIE€CTBO

Joxka3biBaTh Teopemy [ludaropa, ucnosn3oBathb ee B
MPAKTUYECKUX BBIYUCICHUSX.

@opMyIHPOBATH ONPEACICHNUS] TPUTOHOMETPUUYECKUX
GyHKUMIA OCTPOro yriia, IPOBEPATH UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKUE COOTHOIIECHHUS B
MPSIMOYTOJIBHOM TPEYTOJILHUKE.

UcciienoBaTh COOTHOIICHHUS MEXKIYy CTOpPOHaMH B
MPSIMOYTOJIBHBIX TPEYTroJibHUKAaX C yriaMu B 45° u 45°;
30° u 60°.

Hcnoan3oBaTh GopMyIibl IPUBEACHUS 1 OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO JI1 HAXOKICHUS
COOTHOIICHUM MEXKTy TPUTOHOMETPUUYECKUMU (DYHKIIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpyMeHATH MOJTYyYECHHBIE 3HAHUS U YMEHUS NIPU PEIICHUU

MPAKTHYCCKUX 3aaa4.

3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUSI TEOMETPUU
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YTIBI B OKPYKHOCTH.
BricanHble 1 ONMCaHHbIE
YETBIPEXYTOJIbHUKH.
KacarenpHble K
oKpykHOCTH. Kacanue
OKPY>KHOCTEU

13

Bnucannbie u
LEHTPAJIbHBIC YTJIBL,
YTOJI MEXAY
KacaTelbHOU M
XOPAOH. YTIIbI MEXKITY
XopAaMu U
CEKYIIUMH.
Bnucanneie u
OIMCAHHBIC
YETBIPEXYTOJbHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOWCTB TpH
pelIeHnn
F€OMETPUYECKUX
3ajJad.

B3aumuoe
pacmoJIoKEHUE JBYX
OKPYXXHOCTEH, 0011I1e
KacaTeJIbHbIC.
Kacanwne
OKPYXKHOCTEMN

@opMyIMPOBATh OCHOBHBIE ONPE/EIICHMS, CBI3AHHBIE C
yrilaMu B Kpyre (BIUCaHHBIA yToJI, IEHTPAIbHBIN yrod).
HaxoanTh BnycaHHbIE YTIIbI, OMUPAIOLIUECS HA OJIHY JIYTY,
BBIYHCJISATH YTJIbI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX
yTiax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI
O LIEHTPAJIbHOM YTIIE.

HccnenoBath, B TOM YUCIIE ¢ TOMOIIBIO IIU(PPOBBIX
pPECYpPCOB, BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYT OJIbHUKH,
BBIBOJAMTH UX CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U MIPU3HAKU MPU PEILICHUH
3aj1a4
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[ToBTOpEeHME, 0000IIECHNE 4 TosTopeHue PemaTh 3a1aum Ha IOBTOPEHUE, MILTIOCTPUPYIOIIHNE CBSI3H
3HAHUU OCHOBHEIX Iomstuii u | MEKAY Pa3INIHBIMH YaCTAMHU Kypca
METOJI0OB KypcoB 7 U
8 KJ1aCCOB,
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO 68
YACOB I10 I[TPOI'PAMME
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9 KVIACC

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa101111/1xc;1

HaumenoBanue paznena | Konnuectso
OcHOBHOE coaiep KaHue
(TeMsl) Kypca 4acoB
Tpuronometpusi. Teopembl 16 ®opMyJIMpoBaTh  ONpeleJeHUus]  TPUTOHOMETPUUYECKUX
Onpenenenue o
KOCHHYCOB M CHHYCOB. (YHKUMNA TyHbIX U OPSIMBIX YIJIOB.
TPUTOHOMETPHUUYECKHUX

Pemienue TpeyroibHUKOB

¢ynkuuii yrios ot 00

no 1800. ®opmys
npuBeneHus. Teopema
KOCHHYCOB, TEOpEMa
cuHYyCOB. Pemienue
TPEYTOJIbHUKOB.
[IpakTnueckoe
npUMEHEHUE
JIOKa3aHHBIX TEOPEM

BbIBoAMTH TEOpEMY KOCHHYCOB U TE€OPEMY CHHYCOB (C
pagrycoM OMMCaHHOW OKPY>KHOCTH).

BouiBoauTh (hopMyJibl AJI1 BHIYUCTCHUS IJIOMIAXEH C
HCMO0JIb30BaAHNEM TeopeM TPUroHoMeTpuM (dhopmyia
IJIONIAU TPEYTOJIbHUKA YePE3 IBE€ CTOPOHBI U YOI MEXKIY
HUMH, (HOpMyJIa TUIOMIAJAN YETHIPEXYTOJIbHUKA Yepe3 ero
JIMaroHa v v YroJl MeXXIy HUMHM).

PemiaTes TpeyroabHUKH.

PemiaTes npakTuyeckue 3a1aun, CBOASIIMECS K
HaXOXJCHUIO PA3JINYHBIX 2JIEMEHTOB TPEYTOJIbHUKA
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[IpeobpazoBanue mo00usl.
MeTtpuueckue
COOTHOIICHUS

B OKPY>KHOCTH

10

Ilongarue o
npeoOpa3zoBaHUN
IoI00usI.
CoOTBETCTBECHHEIE
2JIEMEHTHI NOJOOHBIX
buryp. Teopema o
MIPOU3BEICHUHT
OTPE3KOB XOP,
TeopeMa

OcBauBaTh NOHATHE PEOOPA30BAHUS TIOTOOMS.
HccnenoBaTh OTHOIIEHUE THHEHHBIX 3JIEMEHTOB (QUTYp PH
npeoOpa3zoBaHUM MOI00USI.

Haxoauth mpuMepsl Mogo0us B OKpYy>KaroIiei
JIEHCTBUTEILHOCTH.

BbIBOAUTH METPUUECKHE COOTHOIIECHUS MEXIY OTPE3KaMH
XOpJI, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BaHUEM
BITMCAHHBIX YTJIOB 1 TTOJ00HBIX TPEYTOJbHUKOB. Pemiarthb
r€OMETPUYECKUE 3a/1a4U U 33]1a4 U3 PEaIbHOM KU3HU C
UCIIOJIb30BAaHUEM MTOI0OHBIX TPEYTOJILHUKOB

O MPOU3BEICHUU
OTPE3KOB CEKYLIUX,
TeopeMa 0O KBaJapare
KacaTeIbHOM.
[Ipumenenue B
peleHnn
reOMETPUYECKHUX
3a1a4y
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BekTopsr 12 Hcnonb30BaTh BEKTOPHI KaK HAMPABJICHHBIC OTPE3KU,
Onpenenenue

BCKTOPOB, CJIOXKCHHC
XU BBIYUTAHUC

HCCJIe0BAaTh T€OMETPUUYECKUN (epeMenieHue) 1
bu3uYECKHii (CHIa) CMBICITBI BEKTOPOB.

3HaTh onpeaecacHuss CyMMbI 1 pa3HOCTHU BEKTOPOB,

BEKTOPOB,

YMHOYCHIE BEKTOPa YMHOXEHHUsI BEKTOPA HA YUCJI0, MCCJIe0BATH

Ha YUCIJIO. reOMETPUYECKUN U (PU3UYECKUIN CMBICIIBI ATUX OTEPALIHiA.
®Ousnueckud 1 Pemath reoMeTpryecKHe 33/1a49H C HCIIOIb30BaHHEM
r€OMETPUYECKUI BEKTOPOB.

CMBICJI BEKTOPOB.

PaCKJIa)Il)IBaTI) BCKTOP IO ABYM HCKOJIJIMHCAPHBIM
Paznoxxenue BCKTOpa

BCKTOpaM.

110 IByM
Hcnonb30BaTh CKAIPHOE MPOU3BEAEHNE BEKTOPOB,

HCKOJUIMHEAPHBIM
BEKTOPAM. BbIBOAUTD €TI0 OCHOBHBIC CBOMCTBA.
KoopauHaThl Beruuciasite CyMMy, pa3HOCTb U CKaJSIPHOE IIPOU3BEICHUE
BEKTOpA. CKaHﬂpHOG BEKTOPOB B KOOpJAMHATAX.
IIPOU3BCNICHNEC IIpuMeHSTh CKaJXsIpHOE NPOU3BEICHHUE I HAXOKIACHUS
BEKTOPOB, €TI0 JUIAH U YTJIOB
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IpUMEHEHUE e
HaxOXJEHUs JIUH |
yrioB. Pemenue 3anay
C IOMOIIBIO BEKTOPOB.

[Ipumenenue
BEKTOPOB JUIsL
peLeHus 3a1a4
busuku

113



JlexkapToBBI KOOPIMHATHI 9 JlexapToBbl OcBauBaTh NOHATHE ITPSIMOYTOJIBHOW CUCTEMBI

Ha IUIOCKOCTH KOOPJAHHATBI TOYCK KOOPJIMHAT, I€KAPTOBBIX KOOPANHAT TOYKU. BBIBOAUTH
Ha IIOCKOCTH.

ypaBHEHUE MPSIMON U OKPY>KHOCTU. BblIeasiTh
VYpaBHeHue IpsMOil.

ITOJIHBIN KBaJpaT I HaXOXKACHUA ICHTPA W paauyca

YpaBHeHUE

OKPYKHOCTH MO €€ ypaBHeHHI0. PemnaTh 3agaum Ha
OKPYXHOCTH.
THIepeceueHusl HepeceveHUs! MPAMbBIX U OKPY>KHOCTEH ¢ TOMOILBIO METO1a
OKPYXXHOCTH H KOOpJHHAT.
npsiModd. Metox Hcnoan3oBath cBoiCTBa yriioBoro koddduimenTa npsmoi
KOOPAHHAT 1IpH IpU pELIEHUH 3a1ad, I ONPENCIICHHS PACIIOIOKECHUS
peLIeHUH MPAMOt.
r€OMETPUYECKHUX

I[IpuMeHsATL KOOpIMHATHI TPU  PEHICHUU
3a/1a4, MPaKTUYECKHUX
sanau F€OMETPUYECKUX W MPAKTUYECKUX 3ajad, s

TTOCTPOCHUS MaTeMaTHYECKUX MoIenen
peanbHbIX 3a7a4 («METOJl KOOPAUHATY).
IMoab30BaThCsI TSI IOCTPOCHUS U UCCIICAOBAHUI

U(POBBIMHU PECYPCAMH.

3HAKOMMTBHCS ¢ UCTOPHEH PA3BUTHUS T€OMETPUU
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[IpaBubHBIC
MHOTOYTOJIbHUKH.
JInuHa OKpY>KHOCTH H
MJI0IA/1b KpyTa.
Brruucnenne nomanen

[IpaBunbHBIE
MHOTOYTOJIbHUKH.

Yucmo O. nuna

OKPYKHOCTH, IyTH
OKPY’KHOCTH.

Pagnannas mepa yrna.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

DopMyIMPOBaTh OIPECIICHUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
ITo1b30BaTHLCSI TOHATHEM JUIMHBI OKPY’KHOCTH, BBEICHHBIM
C IOMOIIBIO NPABUIIBHBIX MHOTOYTOJIbHUKOB, OIIPeeasiTh
gucio U, nuny nyru u paguanHyto Mepy yria. IIpopoaurts
nepexo] OT pauaHHON MepHI yIla K I'paJyCHOM U
Ha00OpOT.

OnpenessiTh IIOMAAL KPYra.

BoiBoauTh (popmy.ibl (B rpagyCHOM U paJuaHHON Mepe) is
JUIUH AYT, IUIOIIAIeH CEKTOPOB U CErMEHTOB.

BbruncjasaTh miomaan Guryp, BKIOYAKOMNX 3JIEMEHThI
OKPYXHOCTH (KpyTa).

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

IlonsiTHE O NBUKEHUN
IUIOCKOCTH.
[TapannenbHbIi
IIEPEHOC, TOBOPOT
[Ipumenenue npu
pelIeHUH 3a1a4

Pa30uparts npumepsl, WUTIOCTPUPYIOIIUE TOHATUS
JIBHOKCHUS.

@opMyJUPOBATH ONPEACICHUS MapaJUICIbHOTO MEPEHOoca,
MIOBOPOTA U OCEBOM CUMMETPHH.

BbIBOAUTH MX CBOMCTBA, HAXOAMTH HEIIOABHKHBIC TOUKH.
HaxoauTh LEHTPBI U OCU CUMMETPHI MPOCTEUIINX (DUTyYP.
ITIpuMeHATH NapalICIbHBIA IEPEHOC U CHMMETPHUIO TIPH

pEeLIeHNN TeOMETPUUECKUX 3a/1a4 (pa30oupaTh NPUMEPHI).
Hcnonb3oBath 17151 TOCTPOEHUS U UCCIEA0BaHUMN LIU(PPOBbIE

pecypchl
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[loBTOpEeHUe, 00600IIEHNE,
cHCTEeMaTH3aIs 3HaHU I

[ToBTOpEHUE
OCHOBHBIX MOHITUU U
METO/0B KypcoB 7-9
KJIacCOB, 0000IIIeHNE
Y CUCTEMAaTHU3aLHs
3HaHuu. [Ipocrenmme
FEOMETPUYECKUE
buUrypsl u ux
cBoiicTBa. M3mepenue
F€OMETPUYECKHUX
BEJINYMH.
TpeyroJbHUKH.
[TapamiensHbie U
NepIEHIUKYIISIPHbIC
npsiMbIe.

OKpy»XHOCTb U KpPYT.
I'eomeTpuueckue
MOCTPOECHUS. YTJIbl B
OKPY’KHOCTH.
Bnucannsie n
ONIMCaHHBIE
OKPY’KHOCTH
MHOI'OYT'OJIBHUKOB.
[Ipsimas u
OKPY>KHOCTB.

OnepupoBath NOHATHAMM: UTYpa, TOUKA, IPsIMAasi, yroJl,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUMN
TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIUAHA,
OHMCCEeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPaJUIEIOrPaMM,
pOMO, IPSAMOYTOJIBHUK, KBaIpaT, TPAIlEUUs; OKPY>KHOCTb,
KacaTelbHasl; PABEHCTBO U M01001e (PUTryp, TPEyroJbHUKOB;
NapaJyIeIbHOCTh U MEPIEHANKYIIPHOCTD IPSIMBIX, YTOJI
MEXAY MPSAMBIMU, CAMMETPHSI OTHOCUTEIIBHO TOUKH U
IpsIMOii; IJIMHA, PACCTOSIHUE, BETMYMHA YIJIa, TIJI0MIAb,
HEPUMETP.

Hcnoab3oBath (popmMyabl: epUMeETpa U IIIOUIAAH
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH H IIJIOIIAIU KpyTa,
o0bemMa MpsIMOYTOJILHOTO Mapalljiesienumeaa.
OnepupoBaTh NOHATHAMM: PSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; UCIOJIb30BATh 3TH MOHATHS IS
IIPEICTABIICHUS TAHHBIX U PEIICHMS 337a4, B TOM YHCIIE U3
IPYTUX Y4EOHBIX MMPEIMETOB.

PemiaTes 3ap1a4u Ha TOBTOPEHUE OCHOBHBIX IOHSITHM,
WJUTIOCTPAIMIO CBSA3EM MEXKY Pa3IMYHBIMU YaCTSIMU Kypca.
BoiOupaTs MeTox I peuieHus 3a1a4H.

PemiaTe 3aga4m U3 MOBCEAHEBHOM KU3HU
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YeThIpexXyTroJbHUKY.
Brincanneie u
OTIMCaHHBIC
YETHIPEXYTOJbHUKHU.
Teopema ITudaropa
Y Havaja
TPUTOHOMETPHUH.
Pemenune o0mumx
TPEYTOJIbHUKOB.
[IpaBusnbHbIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanms
MJIOCKOCTH.
JBmxkenus. Ilogooue.
Cummerpusi.
[Inomans.
Brruucnenue
mromane. Inomamu
oTI00HBIX GUTYP.
JlexapToBbI
KOOpAUHATHI Ha
IJIOCKOCTHU. BekTophl
Ha MJI0OCKOCTH
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OBUIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

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

INOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM 1U(pPOBOM MHUpPE BEPOSITHOCTh M CTAaTUCTHKA MPUOOPETAIOT BCE
OOJBIIYIO 3HAYMMOCTD, KaK ¢ TOYKU 3PEHUS IPAKTHUECKUX MPUIIOKEHHUH, TaK U UX POIIU
B 00pa3oBaHUM, HEOOXOJMMOM KaKIOMY uejoBeKy. Bospacrtaer umcio mnpodeccuid,
IpU OBJIAAECHUH KOTOPhIMH TpeOyeTcst xopomas 0a3oBas MOJATOTOBKAa B 00JIacTh
BEPOATHOCTHU U CTAaTUCTUKH, TaKasl MOATOTOBKA BayKHA JUIsl IPOJOJKEHUSI 00pa30BaHUs
U U1 YCOEIIHOM MPO(EeCCHOHAIBHON Kaphephl.

Kaxxpiii yenoBek NOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIOIINXCS y HETO
JTaHHbIX. A 1711 0OOOCHOBAHHOTO TNPHUHSTHS PELICHHUS B YCIOBHUSX HEAOCTAaTKa WU
n30bITKa WHGOpPMALMM HEOOXOJUMO B TOM YHCJIE XOpOolo CHOPMUPOBAHHOE
BEPOATHOCTHOE M CTAaTUCTUYECKOE MBIIIICHHE.

NmenHo mo3ToMy OCTpO BCTajla HEOOXOAUMOCTh C(HOPMUPOBATH Y O0YUAIOITUXCS
(YHKIIMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0O B €€0sl B KayecTBE HEOTHEMIIEMOM
COCTaBIISONIEH yYMEHHE BOCHPUHUMATh M KPUTHUECKU aHATM3UPOBATH MHGOPMAIIHIO,
MPEICTABICHHYIO B PAa3JIMUHBIX (pOpMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX
pEaNbHBIX TPOIECCOB W 3aBUCHUMOCTEH, MPOU3BOAUTH MPOCTEHUIINE BEPOSTHOCTHBIC
pacyerTsl.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMHU MPHUHIMIAMH cOOpa, aHanmM3a W
OpEJICTaBICHUS JAaHHBIX U3 pa3M4yHbIX cdep >KU3HM OO0IIecTBa M ToOCyAapcTBa
npuoOuiaeT oOydalmuxcs K OOIIeCTBEHHbIM HHTepecaM. l3ydyeHue OCHOB
KOMOMHATOPUKH pa3BUBA€T HABBIKM OpraHM3aluu mepebopa W TOJcYeTa dHcia
BapHaHTOB, B TOM YHCJE B MPUKIAAHBIX 3aJadax. 3HAKOMCTBO C OCHOBAaMHU TEOpPUHU
rpadoB cozmaeT MaTtemMaTHUecKuil (yHIaMEHT Uit (OPMUPOBAHHUS KOMIICTCHIIMHA B
obnmactu wHGOpPMATUKU W TUPPOBBIX TexHOJOTUH. [IpU W3yYEeHUM CTATUCTUKH U
BEPOATHOCTH OOOTAIAOTCS MPEACTABICHUS OOYJArOIIMXCS O COBPEMEHHOW KapTHHE
MHUpPa U METOJaxX ero UCCIeJOBaHMs, (OPMUPYETCS MOHMMAHUE POJIM CTAaTUCTHUKU Kak
UCTOYHUKA COIMAIbHO 3HAYMMON WHQPOpPMAIMM ¥ 3aKJIaJbIBAIOTCI  OCHOBBI
BEPOATHOCTHOT'O MBILIUICHHUS.

B cooTBeTcTBUMM C JAaHHBIMH LETSIMH B CTPYKType MpOTrpaMMbl yueOHOTO Kypca
«BeposTHOCTP U CTaTUCTHKA» OCHOBHOTO 00IIEro 00pa30BaHUs BbIAEIEHBI CICAYIOLINE
cozepxaTesnbHO-MeToanueckue JuHun: «llpeacraBieHne MaHHBIX M ONUCATENbHAs
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CTaTUCTUKa», «BeposTHOCTHY, «1aeMeHThl KOMOMHATOpPUKWY», «BBeaeHue B Teopuio
rpadoBy.

Conepxanue nuHun «lIpeacraBneHre NaHHBIX W ONHCATENbHAs CTATUCTHKA»
CIIY>KHT OCHOBOH Jisl (YOpMHpOBaHUS HaBBIKOB PaOOTHI ¢ MH(pOpPMAIIMEH: OT YTEHUS U
UHTEpHpeTanuu uHGOpPMAaIuU, MPEACTaBICHHOW B TaOlMIax, Ha AuarpaMMax U
rpadukax, mo cOopa, MpEeACTaBICHUS M aHajdW3a JaHHBIX C HCIOJIb30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTHK CPEIHUX U pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOydaromuecss ydarcs CUMTHIBATh U HWHTEPIPETHPOBATH JaHHBIC, BBIABUTATH,
apryMEHTHUPOBaTh W KPUTHUKOBATh IPOCTEHIIME THUIOTE3bl, pPa3MBILUISATh HaJ
(dakTopamu, BbI3BIBAIOIIMMU HM3MEHYMBOCTb, W OLEHHUBAaTh WX BIMAHHE Ha
paccMaTpuBaeMble BETUYHUHBI U TIPOLIECCHI.

VHTYyUTUBHOE TMPEACTABICHUE O CIY4alHOM W3MEHYMBOCTH, MWCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAECHUNWA CTAHOBUTCSA MOTHMBHUPYIOIIEH OCHOBOW IJISI U3YYECHUS
TEOPHUH BEPOSATHOCTEN. boJiblIoe 3HaUeHnEe UMEIOT MPAKTUYECKUE 3aJaHUsI, B YACTHOCTH
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHe BEPOATHOCTH BBOJUTCS KaK Mepa MpaBIONoA00Ms CIy4ailHOro COOBITHSI.
[Tpu n3yyenum yueOHOro Kypca oOy4aroniuecs: 3HaKOMATCA C MPOCTEUIIMMUA METOIaMU
BBIYMCIICHHSI BEPOSATHOCTENM B CIy4YalHBIX SKCIEPUMEHTAX C PABHOBO3MOXXHBIMU
3JI€MEHTapHBIMU MCXOAAMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJIIOIMIMMHU CTaBUTh H
pemath OoJee cloKHbIE 3a7aun. B yueOHBI Kypc BXOISAT HayalbHbIE IMPEICTaBICHUS
0 CITy4alHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOyYarolmuxcs C
MHO>XECTBAMU W OCHOBHBIMHM ONEPALMSIMH HAJ MHOXXECTBAMH, PACCMAaTPUBAIOTCS
OpUMeEpbl MPUMEHEHMs [JIs pEelIeHUs 3ajad, a TakKe HCIOJIb30BaHUS B JAPYTHX
MaTeMaTHYECKUX Kypcax U yueOHBIX MpeaMETax.

B 7-9 kmaccax wusydaercss yueOHbIH Kypc «BeposSTHOCTH M CTaTHUCTHKA», B
KOTOPBIA BXOZAT pasnensl: «lIpencraBieHne AaHHBIX M ONUCATENbHAS CTAaTHUCTHKAY,
«BepoaTrHocThY», «DIeMEHThl KOMOMHATOPUKNY», «BBeneHue B Teoputo rpadosy.

OOmiee uMCIO YacoB, PEKOMEHJOBAHHBIX JUIS H3Y4YeHHMs Y4eOHOro Kypca
«BeposiTHOCTh M cTaTucTUKa», — 102 yaca: B 7 knacce — 34 yaca (1 yac B Heneno), B 8
kiacce — 34 gaca (1 yac B Henento), B 9 kiacce — 34 vaca (1 yac B Henento).

COAEPKAHUE OBYUEHUSA
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7 KIIACC

[IpencraBnenre MaHHBIX B BHJAE TaOJWIl, AWarpamMm, rpaduKoB. 3aroTHCHHE
TaOJIUIl, YTCHUE U MOCTPOCHHUE JuarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenne rpaduKoB peasbHBIX MpoIleccoB. M3Bmeuenne mHboOpMay U3 AHarpamMMm Mo
Ta0JINIL, UCTIONB30BAHUE U UHTEPIIPETAIUS JAHHBIX.

OnucarenpHasi CTAaTUCTHKA: cpenHee apupMeTHYecKoe, MeIHaHa, pa3Max,
HaumOoJIbllIeE W HauWMEHbIllee 3HaueHHs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW N3MEHYMBOCTH.

Crny4daliHbIN SKCIIEPUMEHT (OIIBIT) U CiIy4aiiHoe coObITHE. BeposITHOCTh M YacToTa.
Poib MaIoBEpOSTHBIX U IPAKTUIECKU JOCTOBEPHBIX COOBITHI B MPUPOJIC U B OOIIECTBE.
MomneTta u urpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepiinHbl. Yucio pedep U cyMMapHasi CTENEHb
BepmnH. [IpencraBnenue o csizHocTu rpada. Lenu u nukinel. [Iytu B rpadax. O6xon
rpada (sinepoB myTh). [IpencraBnenue 06 opueHTHpOBaHHOM Trpade. Pemienne 3agau ¢
MOMOIIBIO TpadoB.

8 KVIACC

[IpeacraBnenue naHHBIX B BUE TaOIUIl, 1UarpamMmm, rpaduKoB.

MHOX€eCTBO, 2JIEMEHT MHOKECTBA, OJAMHOKECTBO. Onepanuu HaJl MHOKECTBAMMU:
oObeMHEHUe, TepeceueHue, aonojgHeHue. CBOMCTBa omepanuil HajJg MHOMXKECTBaMHU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEACIUTENIBHOE, BKIOUECHUS. Vcronb30Banne
rpauyeckoro MpeaACTaBICHUS] MHOXECTB JUIsl ONMCAHUS pEalbHBIX IPOLECCOB U
SABJICHUM, IPU PELIEHUHN 3a]1a4.

N3mepenne paccemBanus HaHHbIX. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHUWE
YHICIIOBBIX HAO0OpOB. J{lnarpamMma paccenBaHusl.

DOneMeHTapHble cOObITUS ciydaitHoro onbita. Ciydalinbie coObiTHs. BeposiTHoCTH
coObITuii. ONBITHI C PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMHU COOBITUSIMH. ClyqaitHbIN
BbIOOp. CBA3b MEX]y MAJIOBEPOSITHBIMUA U MPAKTUYECKU IOCTOBEPHBIMU COOBITHSIMU B
pupoze, OOIIECTBE U HAYKeE.

HepeBo. CBOWCTBAa JEPEBBEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAaHWE BHUCSYECH
BEPILMHBI, CBSI3b MEXKAY YMCIOM BEpUIMH M uucioMm pebdep. IlpaBuiio yMHOXEHHS.

Pemienue 3anau ¢ momoiibio rpados.

122



[IpotuBononoxHeie coObiTus. uarpamma Ditniepa. OObeIMHEHUE U NIEPECEUCHUE
coObiTuii. HecoBmecTHbie coObITHs. DopMyiia CIOXKEHHS BEPOATHOCTEH. Y CIIOBHAs
BepoATHOCTb. [lpaBuno ymHoxeHus. HezaBucumble coObiTus. IlpencraBienue
JKCIIEpUMEHTa B BUJE JepeBa. PerieHuwe 3amady Ha HAaXO0XKJIECHHE BEPOSITHOCTEH C
IIOMOILBIO JIEpEBA CIIYYalHOTO DKCIIEPUMEHTA, IMarpaMm Duiepa.

9 KIIACC

[IpeacraBnenre AaHHBIX B BUJIE TaOJMIl, IUarpamm, IpauKoB, WHTEPIpPETALIUS
JTaHHBIX. YTeHHE U MOCTpOEHUE TabJInll, AUarpaMM, rparKoB O peaabHbIM JJTaHHBIM.

[lepecranoBku u ¢akropuan. CoderaHuss U 4UCIO coueTaHuil. TpeyrosbHUK
[Tackans. Pemenue 3aaa4 ¢ UCTIOIb30BaHUEM KOMOMHATOPUKHU.

I'eomerpuyeckas BeposTHOCTb. CnydyallHbIi BBIOOp TOYKM U3 (QUIYphl  Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPY>KHOCTH.

Hcnpiranne. Yenex um Heymada. Cepus ucnblTaHuid 10 nepBoro ycnexa. Cepus
ucneITanuii bepaysum. BeposaTHocTu coObITHII B cepun UCTibITaHUN bepHyIm.

CinydailHasgs BeIMYMHA W PACHPEACIICHHE BEPOSITHOCTEN. Maremarndeckoe
oxujanue u nucrepcus. [IpuMepsl MaTEMaTHYECKOTO OXKHUAAHUS KaK TEOPETUYECKOIrO
CpPEIHEr0 3HAYCHUA BEIMYMHBI. MaTeMaTHYEeCKOEe OKUJIAHUE U TUCIEPCUs CIyYalHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUI bepHym.

[Tousatue o 3akoHe OonbIIMX uuced. M3mepeHue BEpOSITHOCTEH € MOMOIIbIO

4acToT.
Ponb u 3HaueHUE 3aK0HA OOJIBIIUX YUCE B IPUPOJIC U OOIIIECTRE.
HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yabTAaTBl OCBOSHHUS MPOTPAaMMBbl y4eOHOTO Kypca K KOHITY
oOydeHus B 7 Kiacce.

UutaTth wuHpOpMaIMioo, TMPEJACTABICHHYI0 B Ta0auIaX, Ha JMarpaMmmax,
NPEACTAaBIATh JaHHbIE B BUIAE TaOJWIl, CTPOWTH JUArpaMMbl (CTOJOMKOBBIC
(cronbuatkie) ¥ KpyroBbI€) IO MacCUBaM 3HAYEHUH.

OnuceIBaTh U MHTEPIPETHPOBATH PeaIbHBIC YHCIOBBIC JTAHHBIC, TPEICTABICHHBIC
B TaOJIMIIAX, HA AMarpamMmax, rpapukax.

Ncnonb3oBaTh 711 OMUCAHUS JAHHBIX CTATUCTUYECKHE XAPAKTEPUCTUKH: CpEIHEe

apI/I(bMeTI/I‘-ICCKOC, MEaAuaHa, HauOOJIbIIIeE 1 HANMEHBIIIEEe 3HA4YCHU, pasMax.
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HNwmets IMpcaACTaBjJICHUC O cnyqaﬁHoﬁ NU3MCHYMBOCTH Ha IIpHUMCPAX IICH,
(I)I/IBI/I'-ICCKI/IX BCJIMYMH, AaHTPOIIOMCTPHUYCCKHUX [JaHHbIX, HMCTb IIPCACTABJICHUC O

CTaTUCTUYECKOW YCTOMYUBOCTH.

[IpenMeTHBIC pe3ybTaThl OCBOCHHS MPOTPaMMBI y4eOHOrOo Kypca K KOHILY
oOydeHus B 8 kiacce.

W3Bnekaths U mpeoOpa3oBbIBaTh UH(OpPMALIMIO, IPEICTABICHHYIO B BUJE TaOJIHLL,
auarpamm, rpadukoB, MPeICTaBIATh JaHHBIE B BUJIE TaOIHII, TUarpamMmm, rpadukos.

OnucelBaTh JaHHBIE C TOMOIIBIO CTAaTHUCTUYECKUX IIOKa3aTeJel: CpeaHHX
3HAYCHU U Mep paccenBaHusl (pa3Max, JUCTIEPCUs M CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTBHl YMCIOBBIX 3HAUEHUH U YAaCTOTBHI COOBITUH, B TOM YHCIIE IO
pe3yJibTaTaM U3MEPEHUN U HAOII0ICHUM.

HaxoauTh BEpOSATHOCTH CllydallHbIX COOBITMH B ONBITaX, 3Has BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM UHCJIE B OMBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSAMHU.

Hcnonp3oBath rpaduueckue MOAETH: JEPEBO CIYYalHOTO AKCIEPUMEHTA,
ayarpaMMbl DWiiepa, YuciaoBas psmasi.

OnepupoBaTh MOHATHSMH: MHOXECTBO, IOJMHOKECTBO, BBIMOJHSITH OMNEpPaLuu
HaJ MHOXKEeCTBaMHU: OOBEAMHEHUE, TIEpeceUeHNe, HOMOTHEHUE, TePEUNCIISITh SJIEMEHTHI
MHO’KECTB, IPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonb3oBath Tpadudeckoe MpEICTaBICHHE MHOXKECTB M CBSI3€H MEXIy HUMHU
JUIsL ONUCAHMs MPOIIECCOB U SBJICHUH, B TOM YHCIJIE€ MPH PEUICHUM 3ajad U3 JAPYrux

y4€OHBIX MPEAMETOB U KypPCOB.

[IpeameTHBIC pE3yabTAaTBl OCBOSHUS MPOTPAaMMBbI y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kiacce.

N3Bnekate u mpeoOpa3oBbIBaTh MHQPOPMAIIUIO, TPEICTABICHHYIO B Pa3IUYHBIX
WUCTOYHHUKAX B BHUAC TaOJHII, JAWarpamMM, rpaduKoOB, MPEACTABIATH JaHHBIC B BHJC
Ta0JIHII, TUarpaMm, rpauKoB.

Pemate 3amaun opraHM30BaHHBIM TIEpeOOPOM BApHUAHTOB, a TaKXKe C
UCITIOJIb30BAaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcronp30BaTh onucaTelIbHbIE XapaKTEPUCTUKH 11 MAaCCUBOB YHCIIOBBIX JaHHBIX,

B TOM 4YHUCJIC CPCAHUC 3HAUYCHHUA U MCPbI paCCCUBAHUAA.
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Haxonuth 4acTOThl 3HAYEHUW W YaCTOTHI COOBITHS, B TOM 4YHUCJE TOJIb3YAChH
pe3yabTaTaMy IPOBEACHHBIX U3MEPEHUIN 1 HAOIIOACHU.

Haxonutb BepoOsSTHOCTH CIy4yalHBIX COOBITUM B M3YUYEHHBIX OIBITaX, B TOM YHUCIE
B OIBITAX C PABHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU, B CEPUSIX UCIIBITAHUN [0
MIEPBOIO YCIIE€Xa, B CEpUAX UCTIBITAHUN bepHyIun.

HNmMeTh npencTaBieHUE O CIyYaiHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.
NmeTtr mnpencraBieHue O 3aKOHE OOJIBIIMX YUCET KakKk O IIPOSIBJICHUU

3aKOHOMEPHOCTH B CIy4allHOM WM3MEHUYHMBOCTH W O POJIM 3aKOHA OOJIBIIMX YHUCE] B
MIPUPOJIC U OOIIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHMUE 7 KJIACC

OcHOBHOE coJep>KaHHe

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4AOIIUXCS

HanmMeHnoBanue pasznena |KommuecTBo
(Tembl) Kypca 4acoB
[IpencraBiieHre TaHHBIX 7 OcBauBaTth C1OCOOBI NPEICTABICHUS

[IpencraBneHue TaHHBIX B
tabmuuax. [Ipaktuyeckue
BBIUMCIICHUSI 110 TAOIMYHBIM
JNaHHbIM. VI3BieueHue u
MHTEpHpETaNs TAOJTUUHBIX
naHHbIX. [IpakTHueckas
pabota «Tabmuib».
['paduueckoe npeacraBieHue
JaHHBIX B BUJE KPYT'OBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpaMm. Urenue u
OCTPOEHUE THATrPaMM.
[Tpumeps! nemorpaduyeckux
Jararpamm.

[IpakTruueckas paborta

«Jlnarpammb»

CTATUCTUYECKUX JIAHHBIX M YUCIOBBIX MACCUBOB C
HOMOIIbIO TAOJIMI] U AarpamMM C UCIOJIb30BaHUEM
aKTyaJbHBIX U BaXHBIX JaHHBIX (IeMorpauueckue
JAHHBIE, IPOU3BOCTBO IPOMBIIIJIEHHON U
CEJIbCKOXO35IMCTBEHHON MPOAYKIUMHU, OOIIECTBEHHBIE
U IpUpoAHbIE siBJIeHUs). MU3yuaTh MeTOABI pa0OTHI C
TAOJIMYHBIMU U FpapUUECKUMU MIPEICTABICHUSIMU
JAHHBIX C MOMOUIBIO HU(PPOBBIX PECYPCOB B X0OJI€
MPAKTUYECKUX PadOT

OnucaresnpHasg CTAaTUCTHKA

Yucnoseie Habophl. CpegHee
apupMeTuyecKoe.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
[EHTPaJbHON TEHJICHIINM (Mepa IIEHTPa), B TOM YHUCIIe
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MGIH/IaHa YUCJIOBOI'O Ha6opa.

Y CcTONUYMBOCTH METUAHEL.
[TpakTrueckas pabota

((CpeI[HI/IG 3HA4YCHUA.
HauOombmee n HauMeHbIIIEE

3Ha4YCHHA YHCIIOBOT'O Ha6opa.

Pasmax

cpenHee apuMeTuYecKkoe, MeANAHA.

OnucpIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
CpeIHero apu(MeTHYecKoro U MeJuaHsbl.

Pemiats 3agaumn.

H3y4yarb cBOMCTBA CPEIHUX, B TOM YUCIE C
OMOIIbIO IIU(PPOBBIX PECYPCOB, B XOJI€
IPaKTUYECKUX padoT.

OcBauBaTh NOHATHA. HAUOOJbIIEE U HAMMEHBIIIEE
3HAYEHHUs] YMCIOBOIO MAcCUBa, pa3max. Pemarb
3aJ1a4M Ha BBIOOp crioco0a ONrcaHus JaHHBIX B
COOTBETCTBHUHM C MPUPOJION TAHHBIX U LETAMU
UCCJIEI0BAHNUS

CnyyaliHasi UBMEHYMBOCTh

CinyuaiiHasi ”3BMEHYMBOCTh
(nmpumepsr). Yactora

3HAYCHUHN B MacCCHUBE JaHHBIX.

['pynmnpoBka.

['ucrorpamMmsl.
[Ipaktruueckas paborta

«Crny4aitHasi UBMEHYUBOCTHY

OcBauBaTh NOHATHSI: YACTOTA 3HAUYEHUN B MACCUBE
JAHHBIX, TPYIIUPOBKA JIaHHBIX, THCTOTpaMMa.
CTpouTth 1 aHAJN3UPOBATH TUCTOTPAMMBI,
NOAOUPATH MMOIXOIAIINN 1IAr TPYHNITHPOBKHU.
OcBauBaTthb rpadrueckie npeacTaBIeHus Pa3HbIX
BUJIOB CJIy4alHOW U3MEHYMBOCTH, B TOM YHUCIIE C
MTOMOIIBIO IIU(PPOBBIX PECYPCOB, B X0J1€
IPaKTUYECKON padOThI

127



Brenenue B Teoputo rpadoB

['pad, Bepmmna, pedpo.
[TpencrasieHue 3ama4n ¢
nomorisio rpada. CTteneHsb
(BaJIEHTHOCTD) BEPIIHHEI.
Yucno pedbep u cymmapHas

OcBauBaTh nousitus: rpag, BepumHa rpada, pedpo
rpada, CTerneHb (BaJ€HTHOCTh BEPIUIUHEI), [IENb U
UK.

OcBauBaTh NOHATHA: IYTh B rpade, dijIepoB MyTh,
00xo1 rpada, opueHTUPOBAaHHBIN rpad.

cTeneHb BepuvH. Llens u
uuki. ITyts B rpade.
[IpencraBieHue o CBSI3HOCTU
rpada. O6xox rpada
(2iis1I€pOB MYTH).
[IpencraBnenue 06
OpPUEHTHUPOBAHHBIX Tpadax

Pemath 3a1a4M Ha IOMCK CYMMBI CTEIIEHEH BEPIIUH
rpada, Ha mouck o0xoaa rpada, Ha MOUCK MyTeill B
OpUEHTHUPOBAHHBIX Ipadax.

OcBauBaTh c10co0bI IPEICTABICHUS 33/1a4 U3 Kypca
anredpbl, FEOMETPUU, TEOPUH BEPOSTHOCTEH, IPYrUX
IPEIMETOB C MOMOUIbIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKUE MeTH, (YHKIIMOHATFHBIE COOTBETCTBUS)
Ha npuMepax
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BepositHOCTB M wacToTa
CIIy4aiiHOTO COOBITHS

City4aitHblil ONBIT U
CIIyJaitHOe cOOBITHE.
BeposATtHOCTh 1 yacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX

U TIPAKTUYECKU JJOCTOBEPHBIX

COOBITHI B IPUPOJIE U B
oOmecTBe. MoHneTa u
UTpabHast KOCTh B TEOPHH
BEPOSTHOCTEN.
[Ipaktrueckas padora
«YacToTa BBITIQACHUS OpIIay

OcBauBaTh NOHATHA: CIIYYaWHBINA ONBIT U

ClIly4ailHOe COOBITHE, MAaJIOBEPOSATHOE H

IPAKTUYECKUA JOCTOBEPHOE COOBITHE.

N3yuaTrh 3HaYMMOCTh MAJIOBEPOATHBIX COOBITUN B
IpUpOE U OOIIECTBE HA BAXKHBIX MpUMeEpax (aBapuu,
HECYACTHBIE CITy4Yau, 3al1uTa IEPCOHATbHON
uHpOpMaIuy, repeaya 1aHHbIX).

N3y4yaTh poJib KIIACCHYECKUX BEPOSTHOCTHBIX MOJIEIEN
(MoOHeTa, UTpalibHasi KOCTh) B TEOPUU BEPOSITHOCTEH.
Ha0aronaTh n u3y4aTh 4acTOTy COOBITUH B IPOCTHIX

AKCIEPUMEHTAX, B TOM YHUCJIE C TOMOIIBIO IUPPOBBIX
pPECYpPCOB, B X0/I€ IPAKTUYECKON pabOThI

O0606mmenue, S TIpeacTaBieHue JAHHBIX. IIOBTOPSTH U3YYEHHOE ¥ BLICTPAUBATEL CUCTEMY
CHCTEMATH3allHs 3HAHUH OnucartesbHas CTATHCTHKA. 3HAHHU.
BeposTHOCTE Clly4aiHOro PemiaTe 3a7a4m Ha NpeACTABICHUE U ONMCAHUE
COOBITHSL JIAHHBIX C [IOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cyxnaTh NpuMepbI CIYYANHBIX COOBITHIA,
MaJIOBEPOSTHBIX U MPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, UX POJIM B IPUPOE U KU3HU
Ye0BeKa
OBILEE KOJIMYECTBO 34
YACOB I10
[TPOIT'PAMME
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8 KVIACC

HanmMeroBanwe pasyena  KonuuecTso OcHOBHOE coJiepKaHuE OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS
(Temsbl) Kypca 4acoB
[losTopenue Kypca 4 IpenicraBnenue TaHHBIX. IToBTOPATH U3YYEHHOE M BHICTPAHBATH CUCTEMY
7 Kimacca OHI/ICEl’fGJILHaH CTaTUCTHKA. —
CiyyaiiHast ”3MEHUYHUBOCTb.
PemaTh 3aga4um Ha NpECTaBICHUE U ONMCAHUE
Cpennue uncioBoro Habopa.
. JAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
CnyyaitHbie cCOOBITHS.
PemaTe 3aga4uM Ha IPEJCTaBICHUE TPYNIIMPOBAHHBIX
BeposTHOCTH M 4acTOTHI. G
JAHHBIX U ONMKMCAHKUE CITy4YallHONW W3MEHUYHUBOCTH.
Kiaccuueckue monenu reopun
. PemaTe 3agaum Ha OnpeiesIeHUE YaCTOThI
BEPOSITHOCTEN: . .
CIIy4ailHbIX COOBITUH, 00CYKI€HHE TPUMEPOB
MOHCTa 1 HIpajibHasi KOCTH CIIy4ailHbIX COOBITUH, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CIyYalHBIX COOBITUHM, NX
pOJIK B IPUPOJIE U )KU3HU YeJIOBEKa
OnucarenbHast CTATUCTHKA. 4 Otkitonenus. lucnepens OcBauBaTh NOHATHSA: TUCIIEPCUS U CTAHIAPTHOE
PaccenBanue naHHbIX YHCII0BOTO Habopa. OTKJIOHEHUE, UCII0JIb30BATh 3TU XapaKTEPUCTUKU IS
CTannapTHOe OTKJIOHEHHE ONMCaHUs PACCEUBAHUS JAHHBIX.
YUCJIOBOTO Habopa.
BbiiBUraTh runoTe3bl 00 OTCYTCTBUU WA HAJTUYUH
JlnarpamMmbl pacceruBaHUsA
CBSA3M 110 MarpaMMam pacCcenBaHUsl.
CrpouTh uarpaMMbl pacCEMBaHUS 110 UMEIOUTUMCS
JAHHBIM, B TOM YHCJIE C TOMOILBIO KOMIIBIOTEPA
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MmuoxecTBa

MHO)KCCTBO, ITOAMHOKCCTBO.

Onepanuu

OcBauBaTh NOHSITHSA: MHOXXCCTBO, 3JICMCHT
MHOXECTBA, IIOAMHOXKCCTBO.

HaJl MHOKECTBAMH:
o0beIMHEHHE, TIEpECCUCHUE,
nonojiHeHUe. CBoMcTBa
orepanyii HaJ
MHOKECTBAMU:
MEPEMECTUTENIHHOE,
coueTaTeabHoe,
pacrpeeIuTeIbHOE,
BKUTIOUeHMS. ["paduyeckoe
MPEJICTAaBJICHUE MHOXECTB

BbInoJHATH onepanum HaJl MHOXXECTBaMU:
o0beIMHEHHE, TIEpeceUeHHUE, JOTOTHEHHUE.
Hcnonb30BaTh CBOMCTBA: NIEPEMECTUTENBHOE,
COYETaTEJIbHOE, pacIpeACIUTEIIbHOE, BKIIOUCHHUS.
Hcnoab3oBaTh rpaguyeckoe npecTaBiIeHUE
MHOYKECTB MPH ONMKUCAHUU PEATBHBIX MPOIECCOB U
SIBJICHUH, TIPU PEIICHUH 3aJ1a4 U3 IPYTUX YICOHBIX
MPEIMETOB U KYpCOB
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BeposTHOCTh CiydaliHOTO

COOBITHS

DneMeHTapHbIe COOBITHSI.
Crnyqaitnbie cOOBITHS.
bnaronpusrctBytomue
AJIeMEHTapHbIE COOBITHSI.
BeposiTHOCTH COOBITHIA.
OnBITH C pAaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITHUSIMU.
CnyuaiiHbIii BBIOOD.
[Ipaktrueckas padorta
«OnbITHL €
PaBHOBO3MOXHBIMH
AJIIEMEHTapHBIMU
COOBITUSIMU

OcBauBaTh NOHATHS: YIEMEHTAPHOE COOBITHE,
CllydaiiHOE COOBITHE KaK COBOKYITHOCTb
OJIarONpUSITCTBYIOLIUX IEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXHBIE AJIEMEHTapHbIE cOOBITHS. PemaTh
3aJa4M HA BBIYUCIICHUE BEPOATHOCTEU COOBITUH 1O
BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI CIIy4aitHOro
OTIBITA.

Pemiarb 3a1a4M Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITHH B ONBITaX C PABHOBO3MOKHBIMHU
AJIIEMEHTapHBIMU COOBITUSIMU, B TOM YHCIIE C
oMOUIbI0 KomIbroTepa. IIpoBoauTh M M3yYaTh
ONbITHI

C paBHOBO3MOJKHBIMHU 3JICMCHTAPHBIMHA COOBITHSIMH

(C UCIIOIBL30BaHUEM MOHET, UTPAJIBHBIX KOCTEH, IPYyTUX
MoOJiesIel) B X0/1€ MPAKTUIECKOU pabOoThI
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Brenenue B Teoputo rpadoB

Hepeso. CBoiicTBa aepeBa:
€IMHCTBEHHOCTb ITyTH,
CYILIECTBOBAHHUE BUCAYECH
BEPILUHBI, CBSI3b MEXKIY
YUCIIOM BEPIIUH U YHCIOM
pebep. [IpaBuno yMHOKEHUS

OcBauBaTh NMOHATHA: IEPEBO Kak rpad Oe3 IuKIa,
BUCSYas BepIIMHA (JUCT), BETBb JEpeBa, NMyTh B
JIepeBE, TMaMETp IEPEBA.

HN3yuyarh cBOMCTBA JIcpEBA: CYIIECTBOBAHNUE BUCSYEH
BEPILIMHBI, EAUHCTBEHHOCTh ITyTH MEXIY IBYMS
BEPIIMHAMHU, CBA3b MEXK/Iy YHCIIOM BEPIIUH U YHACIOM
pebep.

Pemats 3aqa4m Ha MOUCK U NIEPEUHCIICHUE TyTEN B
JiepeBe, ornpeieeHue Yrcia BepIIuH uin pedbep B
JiepeBe, 00X0/1 OMHAPHOTO JIepEBa, B TOM YHCIIe C
MIPUMEHEHUEM TPABUJIa YMHOXKEHUS

Cy4daitHbie cOOBITHS

[IpoTHBOMONI0XKHOE COOBITHE.
Juarpamma Ounepa.
OObenMHEeHNE U TTepeceyeHue
coObITiii. HecoBmecTHbIC
coObITHsi. DOpMyIia CIOKEHUS
BeposTHocTen. [IpaBuiio
YMHOEHUS BEPOSTHOCTEM.

VY ciioBHas BEPOSATHOCT.
HeszaBucumeie coObITHS.
[IpencraBnenue

OcBauBaTh NOHATHS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHS, OTIEpallUK HAJT COOBITUSIMH, OOBCAUHEHNUE U
nepecevyeHne CoObITUl, AuarpaMmma Jitsiepa
(Diinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBIC
COOBITHS.

N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHUS
JIBYX COOBITUM ((hOPMYJIBI CTIOKEHHS BEPOSTHOCTEN ).
Pemarts 3agaum, B TOM 4MCJI€ TEKCTOBBIC 331a4l HA
oTpeJIelICHUE BEPOATHOCTEN OOBEIUHEHUS U
repeceyeHusi COOBITUHN ¢ TTOMOIIBIO YHCITIOBOM
psMOi, uarpamMm Jisepa, GOpMyITbl CII0KEHUS
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cnyqaﬁﬂoro OKCIICPUMCHTA B BCpOHTHOCTeﬁ.

BHJIC ACPCBa OcBauBaThb NNOHATHSA: IMIpaBHIIO YMHOXCHUSA
BGpOHTHOCTeﬁ, YCJIOBHAsA BCPOATHOCTb, HC3aBUCHMBIC
COOBITHS ACPCBO cnyqaﬁﬂoro OIIBITA.

N3yuars cBolicTBa (ONIpEACIICHUS) HE3aBUCUMBIX
COOBITHIA.

Pemarts 3agaun Ha onpeieiCHUE U UCIIOIb30BaAHUE
HE3aBUCUMBIX COOBITUH.

Pemiats 3ajauM Ha MOMCK BEPOSITHOCTEW, B TOM
YUCJIE YCIOBHBIX, C HCIOJB30BAHUEM JI€PEBA
CIIy4alHOTO OIbITa
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O06o01enue,
cUCTEMATHU3ALNAS 3HAHUI

[IpencraBnenue TaHHBIX.
OmnucarenbHasi CTAaTUCTHKA.
['padwi. BepostHOCTH
CIIy4ailHOTO COOBITHSL.
DneMeHTbl KOMOWHATOPUKU

IHoBTOPATH U3yYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUMU.

Pemats 3aga4m Ha IPECTABICHUE U ONMCAHUE
JTAHHBIX C IOMOIIBIO U3yYECHHBIX XapaAKTEPUCTHUK.
Pemartnb 3agaun ¢ npuMeHeHueM rpados. Pemars
3aJa44 HA HaXOXKJIECHHUE BEPOSTHOCTH CIy4alHOIO
COOBITHS TIO BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITUH, B
TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMU
AJIeMEeHTapHbIMU cOObITUSIMU. PemiaTh 3agqaum Ha
HAXOXKJICHUE BEPOSITHOCTEH 00BETUHEHUS U
nepecevyeHusi COOBITHIA, B TOM YHCII€ HE3aBUCUMBIX, C
UCIIOJIb30BAaHUEM T'paUUECKUX MPECTABICHUN U
JlepeBa CIy4anHoro OIbITa.

Pemarts 3agaum Ha niepeyucieHne KOMOUHAIUN
(4nciia mepecTaHOBOK, YUCIIa COUETAHUI),

Ha HAXOXKJEHUE BEPOSATHOCTEN COOBITUH C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCJIE C
MCIIOJIb30BaHuEM TpeyroibHuKa [Tackans

OBIIEE KOJIMYECTBO
YACOB I10
[TPOITPAMME

34
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9 KIIACC

HaumenoBanue pasnena
(TembI) Kypca

KonuuecTBO
4acoB

OcHOBHOE coJiepKaHHe

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa101111/1xc;1

[ToBTOpEHUE Kypca
& Kimacca

4

[IpencraBienne qaHHBIX.

OnucarenbHas CTaTUCTHKA.
OHepaHI/II/I Hanl COOBITHSIMH.

HezaBucumocTs COOBITHIA

IToBTOPATH U3YYEHHOE U BLICTPAUBATH CHCTEMY
3HAHUM.

PemaTs 3aga4u Ha PEACTABICHUE U OMTUCAHUE
JIAHHBIX.

PemaTe 3a1a4m Ha HAX0XKJICHUE BEPOSTHOCTEN
00bEIMHEHUS U TIEPECEUECHHS COOBITHIA, B TOM YHCIIE
HE3aBUCHMBIX, C UCIIOJIb30BAaHUEM IpapUUECKux
NIPEACTABICHNUN U JIepeBa CIIy4alHOTO OIBITA.
PemaTthb 3agaum Ha TiepevynciIcHIe KOMOMHAITUN
(4nclia nepecTaHoBOK, YUCIIa COUYETaHMI), Ha
HaX0XXJICHUE BEPOSITHOCTEN COOBITHI C
IPUMEHEHNEM KOMOMHATOPUKH, B TOM YHUCIIE C
UCIOJIb30BaHUEM TpeyrojibHuka [lackans
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DJIeMEHTHI KOM6I/IH3.TOpI/IKI/I

[lepecranoBku. dakropwual.

Coueranus " YUCJIIO0
coyeTaHuu.  TpeyrojapHHUK
[Tackams. [IpakTnueckas
pabora «Brrancnenue
BEPOSITHOCTEN c
UCIIOJIb30BaHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUSI, YIOPAI0UeHHAas mapa, Tporhka 00BEKTOB,
NepecTaHOBKa, (paKTOpUAN YUCIIa, COYETAHUE, YUCIIO
COYETaHUM, TpeyrojabHUK [lackans.

PemiaTh 3aga4m Ha IEPEUUCIICHUE YIOPSIAOYECHHBIX
ap, TpOEK, IEPEUUCIICHUE IEPECTAHOBOK U
COYETaHUM 3JIEMEHTOB PA3JIMYHBIX MHOXKECTB.

KOMOMHATOPHBIX (PYHKIUI
AIIEKTPOHHBIX TAOJIUL»

PemiaTh 3a1a4u Ha NPUMEHEHUE YHCIIA COYETAHHUMN

B anreOpe (COKpalleHHOE€ yMHOXXEHHEe, OHMHOM
Hprotona).

Pemath, nmpuMeHsis KOMOWHATOPHKY, 3aJayd  Ha
BBIYUCJICHUE BEPOATHOCTEH, B TOM YHUCJIE C TTOMOIIbIO
ANIEKTPOHHBIX TA0IUI] B XOA€ MPAKTUYECKOU pabOThI

['eomeTpuueckas
BEPOSITHOCTD

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

OcBauBaTh NOHATHE TEOMETPUYECKON BEPOATHOCTH.
PemiaTeb 3aga4n Ha HAX0XKAECHUE BEPOSTHOCTEN B
OTIbITaxX, MPEJCTABUMBIX KaK BHIOOP TOUEK W3
MHOTOYT'OJIbHUKA, KPyTra, OTpe3Ka WU IyT1
OKPY’KHOCTH, YACIIOBOT'O IIPOMEKYTKA
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HcnbiTanus bepuymm

HcneiTanue. Ycrex u
Heyaada. Cepus UCTIBITAHUM
JI0 TIEPBOTO yCIexa.
HcnbiTanus beprymm.
BepositHOCTH COOBITHIA B
CepUM UCTIbITAaHUN bepHyIuu.
[Ipaktrueckas padora
«/cnblTanus

bepnymnm»

OcBauBaTh NOHATHA: UCIIBITAHNE, YIIEMEHTAPHOE
coObITHE B UCIIBITAaHUU (YCHEX M HEy1aua), cepus
UCIIBITaHUI, HACTYIUIEHUE MIEPBOTO ycIrexa
(meynaum), cepust ucneiTannii bepuymm. Pemartp
3a/1a4M Ha HaXOXKJCHUE BEPOSITHOCTEN COOBITHII B
CEpHUU UCIBITAHUN JI0 IEPBOTO yCIIeXa, B TOM
quCclie C IPUMEHEHUEM (POPMYJIbI CYyMMBI
Ir€OMETPUYECKOMN IIPOTPECCHH.

Pemiath 3aga4m Ha HaX0KIECHUE BEPOSTHOCTEN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCIIBITAHUIA
bepHyu, Ha HAX0XAEHUE BEPOSATHOCTH

OMPEICICHHOTO YHCJIa YCIIEX0B B CEPUU UCTIBITAHUIN

bepnymm.
N3yuyats B X0/1€ NPaAKTH4YeCKOM padoThI,

B TOM YHCJIE C TIOMOIIBIO IU(PPOBBLIX PECYPCOB,

CBOWCTBA BEPOSATHOCTU B CEPUU UCIIBITAHUN bepryium
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CnyualiHas BeIMYMHA

CrnydaiiHasi BeIM4MHA U
pacrpeneieHue
BEPOSITHOCTEH.
MareMaTnyeckoe OKuJaHue u
JUCIIEPCHSI CITyYalHOU
BeJIMYMHBL. [[puMepbl
MaTEMaTUYECKOTO 0>KHIaHUS
KaK  TEOPETUYECKOTO
CpPEIHEr0  3HAYECHUS
BEJIMYMHBI.

[TonsiTue o 3aKoHE OOJBIINX
yucel. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [pumeHnenne 3akoHa
OOJBIINX YUCE

OcBONUTH NOHATHSA: CITy4allHAsl BEJIMYMHA, 3HAUYCHHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEAECIICHUE BEPOSATHOCTEN.
N3yyarb 1 00CyKAaTh IPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYaHBIX BEJIMUYMH (POCT, BEC
YeJI0BEKA, YUCICHHOCTh HACEJIEHUS], IPyrue
VM3MEHYMBbBIEC BEJIMYMHBI, PACCMATPUBABIINECS B
KypCe CTaTHUCTHKH ), MOJICIbHBIX CITy4allHBIX BETUYMH,
CBS3aHHBIX CO CIy4yallHBIMU ONbITaMu (OpocaHue
MOHETHI, UTPAJIBHOU KOCTH, CO CITy4ailHIM BEIOOpOM
U T. IL.).

OcBauBaTh NOHATHUS: MATEMATHIECKOE OKUIAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, NTUCIIEPCHS CITyYaHOW BEIUYMHBI KaK
aHaJIOr IUCIIEPCUN YUCIIOBOTO Habopa.

Pemiars 3aga4M Ha BBIYMCIIEHUE MATEMATUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOU CIIy4YaliHON
BEJIMYMHBI 110 33JaHHOMY PacCIIPENEIICHUI0, B TOM
YUCJIE 3a]1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCS C MATEMAaTUYECKUM OKHJIAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PACIPEICIICHUH, B TOM
YUCJIE PACIPENEIICHHS CIIyYalHOW BEJIMYUHBI «YUCIIO
YCIIEXOB» B CEpUU UCIIBITAaHUN bepHyIuin.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4ailHBIX OMbITAX KaK CIy4YaHYIO BEJIUYUHY.
3HAKOMHUTBCSI C 3aKOHOM OOJIBITUX uncen (B popme
bepHymnmn): npu 00JIBIIOM YHCIIE ONBITOB YacTOTA
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

PemaTe 3agqaum Ha U3MEpPEHUE BEPOATHOCTEN C
IIOMOIIBIO YaCTOT.

OO0cy:kaaTh poOJib 3aKOHAa OOJNBIIMX YHCENT B
000OCHOBaHMM YACTOTHOTO METO/Ia H3MEPEHHUS
BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKOW YCTOMYMBOCTU B U3MEHUYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBILIMX YHUCEI B IPUPOAE H
B )KM3HU YEJIOBEKa

O060011eHNE, KOHTPOJIH

10

IIpencraBneHue TaHHBIX.
OnucarenbHas CTATUCTHKA.
BeposaTtHOCTh CilydaliHOTO
COOBITHS. DIIEMEHTHI
KoMOuHaTopuku. CiayyaiiHble
BEJIMYMHBI U PaclpeesICHUS

IToBTOPSATH N3YUYEHHOE U BLICTPAUBATH CUCTEMY
3HAHUM.

Pemarh 3aga4u Ha NpeACTABICHUE U ONIMCAHHUE
JIAHHBIX.

Pemarh 3aga4yu Ha HAX0XKJICHUE BEPOSATHOCTEMN
COOBITHIA, B TOM YHCJIC B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH,
BEPOATHOCTEH 0OBEIMHEHUS U TTEPECeUCHUS
COOBITUM, BEIYUCIISITh BEPOSITHOCTH B OMBITaX C
CEpUsIMU CIIy4alHbIX UCIIBITAHUN
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OBIIEE KOJIMYECTBO
YACOB 110
[IPOIPAMME

34
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INEPEYEHDb (KOAU®UKATOP) PACITPEJAEJIEHHBIX ITO KJIACCAM
MMPOBEPSIEMbBIX TPEBOBAHWMH K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP KAHUSA

IHO MATEMATHUKE

B denepanbHBIX M pETHOHATBHBIX MPOIEIYpaxX OIEHKH KadecTBa 0Opa3oBaHUS
UCITIOJIB3YETCS TIEPCUCHb (KOAM(PHUKATOP) PACIPEICICHHBIX 10 KJaccaM IPOBEPSEMBIX
TpeOOBaHMI K pe3yjabTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTEIbHOM IMPOTPaMMBI
OCHOBHOT'O 00IIIETO 00pa30BaHUsI U JIEMEHTOB COJICP>KaHUS TI0 MaTEMATHKE.

5 KJIACC IIpoBepsieMble TPeOOBAaHUSA K Pe3yJbTATAM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NPOrPaMMBbI

Kon [IpoBepsieMble PEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOMN
IIPOBEPSAEMOI0 o0Opa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
pe3yibTara

1 Ywucna v BBIYUCICHUS

[lonumaTe W TPaBWIBHO YNOTPEOJATH TEPMHHBI, CBSI3aHHBIE C
HaTypaJbHBIMU YUCJIaMU, OOBIKHOBEHHBIMU U JIECSITUYHBIMH APOOSIMHU

1.1

CpaBHI/IBaTB U ynopsaago4uBaTb HATypPaJbHBLIC 4YHKCIIa, CPABHUBATL B

1.2 MPOCTEUIIUX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IpoOU

COoOTHOCUTHh TOUYKY Ha KOOPJWHATHOM (YMCIIOBOM) MpsIMON C
1.3 COOTBETCTBYIOILIMM €M YMCIIOM U H300pa)kaTh HaTypalbHbIE YHUCIIA
TOYKaMU Ha KOOPJMHATHOM (YUCIOBOM) IPSIMOM

BbI1oHATE apI/I(i)MCTI/ILICCKI/Ie )ICfICTBPISI C HaTypaJdbHbIMH YHCJIaMH, C

1.4 OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILIUX CITydasx
1.5 BBINTONHATE NPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYMCICHAN
1.6 OKpyrasTh HaTypaJbHbIE YHACIIA
2 Penrenue TekcTOBBIX 3a/1a4
Pemarh TekcToBble 3amaud  apu(METHYECKUM CrIocoOoM H ¢
2.1 MOMOILbIO OPraHW30BAaHHOTO KOHEYHOTO Mepedopa BCEX BO3MOKHBIX

BAPUAHTOB
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Pemarn 3agadu, coacpiKalume 3aBUCHUMOCTH, CBA3BIBAIOIINC

2.2 BEJIMYMHBI: CKOPOCTb, BpEMs, pACCTOSHUE, LIE€HA, KOJIUYECTBO,
CTOMMOCTD
Hcnonp30BaTh KpaTKUE 3allUCH, CXEMBbI, TaOJUIbI, 0003HAYEHUS MIPU
2.3 pELIeHUH 3a1a4
[Tonb30BaTbCA OCHOBHBIMU E€IUMHULAMUA HM3MEPEHMS: LIEHBI, MAacCChl,
2.4 paccTOsiHUS, BPEMEHH, CKOpPOCTH, BbIpaXaTb OJHU E€AMHMUIIBI
BEJIMYMHBI YEPE3 IPYTHE
W3BnekaTh, aHaIUM3UpOBaTh, OLEHUBATH HH(POPMALHUIO,
IPEICTABICHHYIO B Tabnuie, Ha  cToj0YaToM Iuarpamme,
2.5 MHTEPHPETUPOBATh NIPEICTABICHHBIE TAHHBIE, UCII0JIb30BaTh IAHHbIE
IIPY pEeUIEHUU 3a]a4
3 H
arJisiiHas FeOMeTpus
[Tonb30BaTbCAd TEOMETPUYECKUMHM IOHATHUSAMM: TOYKa, IpsmMasd,
3.1 OTpE30K, JIyd, YT0JI, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT
[TpuBoauTh npuUMepbl OOBEKTOB OKPYKAIOIIETO0 MHpa, HMEIOLIUX
3.2 (bopMy U3YUEHHBIX TEOMETPUUECKUX (PUTYD
Hcnonb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C yrjaMu: BepIIMHA
3.3 CTOpOHA; C MHOIOYIOJIbBHUKAaMH: YroJl, BEpIIMHA, CTOpOHA,
JMAaroHajib; ¢ OKPYXHOCTBIO: PaANYC, AUAMETP, LEHTP
N300paxkaTh U3y4yEHHbIE T€OMETpUUECKUE (UTYpPhl HA HETMHOBAHHOMN
34 U KJIeTYaTol OyMare ¢ MOMOILBIO LIUPKYJIS U JIMHEUKU
Haxonute [UIMHBI OTPE3KOB HEIMOCPEICTBEHHBIM HW3MEPEHHEM C
3.5 MOMOILBIO JTMHEHKH, CTPOUTH OTPE3KM 3aJaHHOW JIMHBI; CTPOUTH
OKPYHOCTb 33JJaHHOT'O pajguyca
36 Hcrnonb30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIbHHUKA, KBAJIpaTa)
' JUISL X TTOCTPOEHUS, BBIYUCIIEHUS IJIOIAIU U IEpUMETpa
Boluncnsate nepuMerp W IUIONIAAb KBajpaTa, MNPSMOYTOJIbHHKA,
3.7 ¢buryp, coCcTaBiI€HHBIX M3 MPSMOYTOJIBHUKOB, B TOM 4Hcie (GuUryp,
M300pakKeHHBIX Ha KJIeT4aTo Oymare
38 [Tonb30BaTbCd OCHOBHBIMHM METPUYECKUMHU E€IUHULAMU H3MEPEHUS

JJIMHBI, IJIOIOAaAW; BbIpaXaTb OJHU CAMHUIbLI BEJIUYWHEI YCPE3 APYTHUC
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Pacrnio3naBath MMapaJuICIICIINIIC, KY6, HCIIOJIB30BATh TCPMHUHOJIOTHIO!

3.9 BEpIINHA, pedpo, TpaHb, W3MEPEHHs, HAXOAUTh H3MEPCHHS
napajuienenumnena, kyoa
Beruucnare  0o0beM  KyOa, mapajUienienuiena 1o 3aJaHHBIM
3.10 W3MEPEHHUSIM, MTOJTb30BATHCS SAMHUIIAMU H3MEPEHUS 00beMa
311 Penrate HecOXKHBIC 33]]a4M Ha N3MEPEHUE T€OMETPUICCKUX BEITHYUH

B IIPAKTUYICCKUX CUTyallUsAX

IIpoBepsieMble 3JIEMEHTHI COEP:KAHMS

Kon

HpOBGpHCMBII?I QJICMCHT COACPKAHUA

1

HarypanbHbie uncna u HyJb

1.1

HarypansHoe wucino. Psan natypanbhbix umucen. Ywucio 0. M3oOpaxkenue
HATYpaJbHBIX YUCEJ TOYKAMU Ha KOOPJMHATHOM (YMUCIIOBOM) IPSIMOM

1.2

H03I/IHI/IOHHaH cHCTEMa CUHCeHUs. PuMmckas HyMcCpanus. ]_—[GCSITI/I‘IHEUI
CHUCTEMA CUHHCJIICHUA

1.3

CpaBHEHUE HATypaJIbHBIX YHCEJ, CPABHEHUE HATYPAJbHBIX YHCEN C HYJIEM.
OkpyriieHue HaTypaJIbHBIX YUCET

1.4

CrnoxxeHue, BBIYMTAHUE, YMHOXEHUE U JICJIICHUE HATypaJbHBIX YHCE].
CBOWCTBO HYJIA TPU CIIOXKEHUU, CBOWCTBA HYJIS MW CAWHHIBI TIPH
ymMHOkeHHH. [lepeMecTuTenbHOE M COuYeTaTeIbHOE CBOWCTBA (3aKOHBI)
CIOKEHMSI U YMHOXXEHHS, paclpelieIMTeIbHOe CBOMCTBO  (3aKOH)
YMHOKCHHS

1.5

Hcnons3oBanue OYyKB [Jii OOO3HAUYEHHUS! HEU3BECTHOTO KOMIIOHEHTa H
3aMKiCH CBOMCTB apu(PMETHUECKUX JIEHCTBUMA

1.6

JenuTenu W KpaTHble 4YHCla, pa3jiokeHHe Ha MHoxwutenu. [Ipocteie u
coctaBHble uucia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM

1.7

Crenenb ¢ HaTypaJibHbIM TOKa3aTeJaeM. 3aluCh 4YHUCIa B BHUJAE CYMMBbI
pa3psAIHBIX CIIaraeMbIX

1.8

YucnoBoe BbIpaXeHUE. BpluncieHHE 3HAYEHUM YHCIIOBBIX BBIPAXKECHUM,
MOPSIAOK  BBIMIOJHEHUS JI€MCTBUM. FIcmosib30BaHME TIpU  BBIYMCIICHUSIX
MEPEMECTUTEILHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOXKECHHUS U
YMHOKEHUS, pACTIPEACTUTEIBHOTO CBOMCTBA YMHOXKEHUS

Hpobu
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[TpencraBienne o ApoOM Kak CHOcoO€ 3allMCU  YacTH  BEIUYMHBI.
OObikHOBEHHBIE 1poOu. [IpaBUIbHBIE U HENpaBUIIbHBIE 1poOu. CMmeraHHas

2.1 JIpoOb, MPECTaBICHUE CMEIIAHHON ApOOU B BUJE HEMPABUIBHOU poOU U
BBIJICJICHHUE 1I€JION YacTH YuCla U3 HEempaBWIbHOW JipoOu. M300paxkeHue
Ipo0el TOUKaMH Ha YUCIOBOU MPSAMOM

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

' HOBOMY 3HameHaTeno. CpaBHeHUEe apodeit
CnoxxeHre W BbIUMTAHHE [ApoOeil. YMHOXKEHUE | JeleHHe JapoO0eH,

2.3 | B3auMHOOOpaTHbIe Apodu. HaxoxmeHuwe dacTu 1EIoro W IENOro Mo €ro
4acTu
Hecarnunas 3anuch apooOei. [IpencrapneHue AecITUYHOM ApOOH B BHJIEC

2.4 O0ObIKHOBEHHOU. M300pakeHue JECATUUHBIX Ipo0ei TOUYKaMU Ha YUCIOBOU
npsiMoil. CpaBHEHUE AECITUYHBIX IpoOei

) Apudmernueckue AEHUCTBUS C AECATUUHBIMU Apo0saMu. OKpyTiieHUE

D JECATUYHBIX ApoOeit
3 Pemenme TekCTOBBIX 3a1a4
3.1 Periennie TEKCTOBBIX 3a/1a4 apu(PMETHYECKUM CITIOCOOOM
35 Pemenue normueckux 3amad. Pemenue 3amay nepebopomM BceX BO3MOKHBIX
' BapuaHTOB. Vcnonb30BaHUe IPU PEIICHUH 3a]1a4 TaOJIUI] U CXEM
Pemienne 3amad, coaepKammx 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEIUYWHBI:
33 CKOPOCTb, BpEMS, pAaCcCTOSIHUE, LIEHY, KOJIWYECTBO, CTOMMOCTh. EJMHUIIBI
' WU3MEPEHUS: MacChl, 00bEeMa, IIEHbI, PACCTOSHUS, BpEMEHH, CKOPOCTH. CBS3b
MEXy €AMHUIIAMHU U3MEPEHUS KaXKJI0M BEIMUUHbI
3.4 Perienrie OCHOBHBIX 3a/1a4 Ha IpoOU
3.5 [IpencraBienrie TaHHBIX B BUE TAOJIHII, CTOJOYATHIX JUArpamMm
4 Harnsanas reometpust
Harnsgueie mpeacTtaBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,

4.1 OTPE30K, JIyY, yToJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. YTOIL.
IIpssMOM, OCTpPBIM, TYNION U Pa3BEPHYTHINA YIJIbI
JlniHa oOTpe3ka, METPUYECKHE €IWHUILI JJIWHBL. Jl[TMHa JOMaHOMH,

4.2 MEpUMETP MHOTOYTOJIbHUKA. MI3MepeHne U MOCTPOCHHUE YIIIOB C MOMOIIBIO
TpaHCIIOPTUpPA

13 Harnsinaeie mpencrtaBieHuss o ¢urypax Ha TUIOCKOCTH: MHOTOYTOJIBHUK,

IpSIMOYTOJIBHUK, KBaAPaT, TPEYTOJIBHUK; O PABEHCTBE (UTYD
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N3o0paxenue ¢uryp, B ToM umciie Ha kietdaroil Oymare. IloctpoeHue
KOHQUTypaluii M3 YacTell NpsMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW H
kieryatod Oymare. lcmosb30oBaHME CBOMCTB CTOPOH U YIJIOB
IPsIMOYTOJIBHHKA, KBaJpaTa

4.4

[Inomane NpAMOYroJIbBHUKA M MHOTOYI'OJIBHHKOB, COCTAaBJICHHBIX U3
45 OpSIMOYTOJIBHUKOB, B TOM uucie (Guryp, u300pakKeHHbIX Ha KJIETYaTOU
Oymare. EnuHuiipl usmepenus miouanu

Harmsioaere MpeACTaBICHUS 0 MPOCTPAHCTBEHHBIX burypax:
MPSIMOYTOJIGHBIN Tapajijieenunen, KyO0, MHOTorpaHHUKH. M3o00paxkeHue
4.6 MPOCTEHINIMX MHOTOTPAaHHUKOB. Pa3BepTku Kyba © Mapaliesnenuriesa.
Coznanue Mojieneil MHOTOrpaHHUKOB (M3 OyMaru, mpOBOJIOKH, TIACTHIIMHA
U JPYTUX MaTepHajoB)

O0BeM MPpAMOYTOJIBHOI'O IIapaJlICIICIIMIIC/A, I(Y6a E,ZII/IHI/II_[I)I HN3MCPCHHUA

4.7 o0beMa

6 KJIACC IIposepsiemble TPeOOBAHUSA K pPe3y/ibTAaTaM OCBOCHHUS OCHOBHOM
0o0pa3oBaTeIbHOM NPOrPaMMBbI

Kon IIpoBepsieMble MPeAMETHBIE PE3YIBTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHOM MTPOTPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs
pe3yibTara

1 Yucia ¥ BBIYMCIIEHUS

3HaTh U TIOHUMAaTh TEPMHHBI, CBS3aHHBIC C PA3JIMYHBIMU BUJAMHU
1.1 YHucel U Coco0aMu UX 3aluCH, MePeXOauTh (€CIU 3TO BO3MOYKHO) OT
OJIHOM (hOPMBI 3aMUCU YUCIIA K IPYTOi

CpaBHI/IBaTb U yrnopAaaodYuBaThb IMCJbIC YHCIA, OOBIKHOBEHHBIE M

12 JACCATUYHBIC }1p06I/I, CpaBHUBATb YHCJia OAHOTO Y PA3HbBIX 3HAKOB

BLIHOJ'IHSITB, coyucrasa YCTHEIC u IIMCBMCHHBIC IIPpHUCMBI,
apI/I(i)MeTI/I‘—IeCKI/Ie I[CﬁCTBHSI C HATypaJIbHbBIMHU W LOCJIBIMHU YHUCIIaAMU,
OOBIKHOBEHHBIMH U ACCATUYHBIMHU ,Z[pO6$[MI/I, IIOJOXUTCIIbHBIMHU H
OTPpHULOATCIIbHBIMU YN CJIaMHA

1.3

BeluncnaTh 3Ha4YECHMSI YMCIIOBBIX BBIPAXEHHUU, BBINOJHATH IPUKUIKY
U OLEHKY pe3yJibTaTa BBIUMCICHUM, BBIIOJHITH MPEoOpa30BaHUS
YHUCIIOBBIX BBIPAXEHUM Ha OCHOBE CBOWCTB apHU(PMETHUYECKUX
JNEUCTBUMI

1.4
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OprrJ'IHTB OCJbIC qucia u JCCATUYHBIC

15 npoOu, HaXOJUTh MPUOIMKEHUS YUCET
COOTHOCHUTH TOYKY Ha KOOPAWMHATHOM MPSIMOM C COOTBETCTBYIOIIUM
1.6 eil uncIoM 1 u300pakaTh YMCla TOUKAaMH Ha KOOPAWHATHOU MPSMOA,
HaXOJUTh MOYJIb YUCIIA
L7 CoOTHOCUTP TOYKY B NPSIMOYIOJIBHOW CHUCTEME  KOOpPAMHAT
' C KOOpJMHATaMH 3TOW TOUKHU
OKpyrJsiTh  1IEJbIC quclia n JIECSITUYHEIC
18 npodu, HaXOJUTh MPUOIMKCHUS YUCETT
2 UucnoBbie 1 OYKBEHHBIC BBIPAKCHUS
[ToHuMaTh ¥ yHoTPEOISITh TEPMUHBI, CBSA3aHHBIC C 3aIIMCHhIO0 CTEIICHH
21 YyCcia, HAXOAUTh KBaApaT M KyO 4YHCIA, BBIYUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUMN, COJCPKAIIUX CTCTICHU
ITonb30BaThCA MpU3HAKAMM JIEIMMOCTH, PACKJIA/IbIBaTh HATypajbHbIC
2.2 YHUCIia Ha TPOCThIE MHOXKHUTEH
2.3 [Tonb3oBaThCA MacITaAOOM, COCTABISATh MPOMOPLIUHA U OTHOLLEHUS
Hcnonb3oBaTh OYKBBI 11 OOO3HAUCHHMS YHCENl TMPHU  3aIHCH
2.4 MaTeMaTUYECKUX BBIPAKEHUM, COCTABIAThL OYKBEHHBIC BBIPAKECHUS U
(dhopMyIIbl, HAXOIUTh 3HaUYCHUS OYKBEHHBIX BBIpOKCHUI
2.5 Haxoauth HeU3BECTHBI KOMIIOHEHT PaBEHCTBA
3 Pemienne TeKCTOBBIX 3a1a4
3.1 Pemiath MHOrOIIaroBbleé TEKCTOBBIE 3aJayu  apuPMETHUUYECKUM
CIIOCOOOM
PemaTte 3amaun, CBsI3aHHBIE C OTHOIIEHHWEM, MPOMOPLHHOHATBLHOCTHIO
3.2 BEJIMYMH, MPOIEHTAMH, PeIIaTh TPU OCHOBHBIE 3a/Jaud Ha APOOU U
MIPOIICHTHI
Pemate  3amaud, cojaepkaliue  3aBUCHMOCTH,  CBSI3BIBAIOIIUE
BEJIMYMHBI. CKOPOCTh, BpEMSs, pAaCCTOSHHE, ILIEHY, KOJIUYECTBO,
3.3 CTOMMOCTb, TIPOU3BOJIUTEITLHOCTH, BpeMs, 00beM padOThI, UCTIOIB3YS
apuMeTHUYECKUE JIUCTBUSA, OIEHKY, TMPUKHUIKY; TOJb30BATHCS
eAUHUIIAMH U3MEPEHUSI COOTBETCTBYIOIINX BETUYNH
3.4 CocTaBnsaTh OYKBEHHBIE BRIPAKEHUS 10 YCIOBHUIO 3a/1a91
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3.5

W3Bnekatp uH(pOpMaLKI0, NPEICTaBICHHY0O B Tabaunax, Ha
JIMHEWHOU, CTOJIOUATON 1SN0 KpyTroBOM auarpaMmax,
WHTEPIIPETUPOBATH NPEICTABICHHBIE TAHHBIEC, UCIOJIB30BATh JaHHbIC
IIPU pELICHUU 33134

3.6

[IpencraBnaTs HHGOPMAIIUIO C TTIOMOIIBIO TaOIHIL, JIMHEHHON 1
CTOJIOUATOM AMArpamMm

Harnsgnas reomerpus

4.1

[IpuBoauTh TpPUMEPBI OOBEKTOB OKPYKAKOLIETO MHPA, HMEKUIUX
dbopMy M3yUYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX 1 CHMMETPUYHBIX (UTYp

4.2

N300paxkath ¢ TOMOIIBIO LUPKYJS, JUHEWKH, TpaHCIOpPTUpa Ha
HEJIMHOBAHHOM W  KJeT4aTol Oymare H3y4eHHBbIE IIJIOCKUE
reoMeTpudeckue GUrypsl 1 KOHUTYpaIuu, CHAMMETPUYHbBIC (PUTYPBI

4.3

[Tonb30BaTbCA TIEOMETPUYECKHUMH TOHSTHSIMHU: PABEHCTBO (Uryp,
CUMMETPHS; UCIIOIB30BATh TEPMUHOJIOTHIO, CBA3AHHYIO

C CI/IMMeTpI/IGI\/'E OCb CHMMCTPpHH, ICHTP CUMMCTPHHA

4.4

HaxoauTh BeIMYMHBI YTII0B U3MEPEHHUEM C MOMOIIBbIO TPAHCTIOPTHUPA,
CTPOUTH YIJIbl 33aIaHHOW BEJMYMHBI, MOJIb30BATHCS MPHU PELICHUH
3a7a4 TPaJyCHOM MEpPOM YTJIOB, paClO3HABATH HA YEPTEKAX OCTPBIN,
MPSAMOM, pa3BEPHYTHIN U TYIIOU YIJIbI

4.5

Beluncnars  QMHY — JIOMAHOM, IIEPUMETP  MHOIOYI'OJIbHHUKA,
IIOJIb30BATbCA E€AVMHULIAMM H3MEPEHHUs [UIMHBI, BbIPAXaTb OJHHU
€IUHULBI U3MEPEHUS JUTMHBI Uepe3 NPyTrue

4.6

Haxoaute, UCIonb3ys 4epTEKHbIE HMHCTPYMEHTBI, PACCTOSHUS: MEXKY
JIBYMsI TOYKaMH, OT TOYKHM 10 NPSAMOM, JUIMHY IIYTH Ha KBaJIpaTHOMU
CETKE

4.7

Boruncnats miomans (GUryp, COCTaBICHHBIX W3 MPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30MeHne Ha MPSMOYTOJbHUKH, HA paBHbIE (PUTYpHI,
JOCTPauBaHUE [0 MPAMOYTOJIbHUKA, II0Jb30BaThCA OCHOBHBIMU
CAUHULAMM HW3MEpPEHUs IUIOIIAAN, BBIPAXKATH OIHU  EIUHMIIBI
W3MEPEHUS IUTOUIAAN YEePE3 APYyTrUe

4.8

Pacrno3HaBaTh Ha MOJAENAX W HU300pPAKEHUSX MUPAMUIY, KOHYC,
UJINHAP, WCIOIh30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBAHHUE, pa3BEpPTKA

4.9

N306paxkarh Ha KiieT4yaToM Oymare MpsMOYTOJIbHBIN MapajuieIenune/
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4.10

Berauciate  00beM IpAMOYTOJIBHOI'O  IMapaJuICIICIIUIICA, KY6a,
IMOJIb30BATbHCA OCHOBHBIMU CIMHUITAMUA U3MCPCHU o0BbeMa

4.11

Pemarr HecoXHbBIC 3a1a41  Ha HaAXOXKIACHHUC TICOMCTPUUCCKUX
BCJIMYHUH B IIPAKTUYCCKUX CUTYAIHUAX

HpOBepﬂeMble AJIEMEHTHBI COACPKAHUS

Kon [TpoBepsieMbIii AIIEMEHT COJIEPKaHUS
1 HatypanbsHbie uncna
Apudmernueckre NEeHCTBUS ¢ MHOTO3HAYHBIMU HATypajJbHBIMH UYHCIAMHU.
YuciioBble BbIpAXXEHUS, MOPSNOK JCHCTBUN, MCIOJIB30BAHHE CKOOOK.
1.1 | VMcnonb3oBaHWE NMPU BBIYUCICHUAX MEPEMECTUTEILHOTO U COYETATEIIBHOTO
CBOMCTB CIIOKCHHMSI ¥ YMHOXEHUS, paclpele/IMTeIbHOIO CBOWCTBA
YMHOKEHHUSI
1.2 | OxpyrieHue HaTypaIbHBIX YHCEIT
13 Jlenutenu u KpaTHbIE Yncia, HAMOOIBIIUA OOIINIA IETUTENb U HAUMEHbIIIEe
' obmiee kpaTHoe. JleTuMOCTh CyMMBbI U IPOU3BEICHUS
1.4 Jlenenue ¢ ocTaTkoM
2 Hpobu
”1 OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpOOHU, COKpalleHue IpoOeH.
' CpaBHeHME U yHIOpSAOYHBAHHUE TPOOEii
’5 Pemmenue 3amay Ha HAX0XKIEHUE YACTH OT 11EJI0TO U 1I€JIOTO TI0 €r0 YacCTH.
' JpoOHOE Yucio Kak pe3ysbTaT JIeJICHUS
[IpencraBnenne AecATUYHOW napoOM B BHUAEC OOBIKHOBEHHOW JApoOM U
23 BO3MONKHOCTH MIPEICTaBIICHNUS] OOBIKHOBEHHOW IpOoOY B BHJIC JECATUIHOM
JlecsaTuuHbie ApoOM W MeTpuueckas cucrema Mep. ApudMeTudeckue
24 | ACUCTBUS M YHUCIOBBIC BBIPAKEHHS C OOBIKHOBEHHBIMH M JECSITUYHBIMU
JTpoOSIMU
OtHomienue. J[leneHue B MaHHOM OTHOIICHMH. Macmitab, TPOMOPIHS.
2.5

[IprmeHeHue nponopurii Npyu peLIeHUH 3a1a4
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[TonsiTue IMPpOLCHTA. Brruucnenue IMpOICHTAa OT BCIIMYMHBI U BCIIMYHHBI 110

26 ee MpPOLEHTY. BhIpakeHne MpOIEHTOB JCCATUYHBIMU JpoOsMu. PerenHue
3a71a4 Ha MPOLEHTHI. BbIpakeHWe OTHONIEHUS BEJIMYHH B IPOLICHTAX
3 [TonoxxutenbHbIE U OTPULIATEIIBHBIEC YUCTIA
[TonoxxurenbHble U OTpULIATENBHBIE yncaa. L{enpie uncna. Monaynp yucna,
3.1 reoOMETpUYECKasl MHTepIpeTanus MoAyas yucia. M3o0paxkeHune yucen Ha
KOOPJIMHATHOM NpsiIMOW. YncoBble MPOMEXYTKH. CpaBHEHUE YHCEIT
ApudmMernueckre ACUCTBUS C TOJOKUTEIBHBIMH W OTPUIIATEILHBIMU
3.2 yuciIaMu
[IpsmoyronbHast cucTeMa KOOPAUHAT Ha TNIOCKOCTH. KOOpAMHATHI TOUKHU Ha
3.3 mwiockoct, abcuucca u opauHarta. [loctpoenne Touek u  duryp Ha
KOOPJIUHATHOM TIOCKOCTH
4 ByKkBEeHHbBIE BBIPAKEHUS
[Ipumenenue OYKB Uil 3allUCH  MAaTE€MaTUYECKUX BBIPAKECHUN U
npemoxkennit.  CBoiictBa  apudmeTudeckux jAecTBuil. BykBeHHBIC
4.1 BBIDQKEHUSI W  YHUCJIOBbIE TOJCTAHOBKH. bBYyKBEHHBIE paBEHCTBA,
HAaXOXJICHUE HEU3BECTHOIO KOMIIOHEHTA
dopmyiibl, GopMyJbl MEpUMETpa U IO NPSMOYTOJIbLHUKA, KBajapara,
4.2 o0beMa mapajiesnenunena u Kkyoa
5 Pemnrenue TekCcTOBBIX 3a/1a4
5.1 Periennie TEKCTOBBIX 3a/1a4 apu(PMETHYECKUM CITIOCOOOM
Pemenue nornveckux 3amad. Pemenue 3amay nepedbopoM BceX BOZMOXKHBIX
5.2 BAPUAHTOB
Pemenne 3amad, copepxkalpux 3aBUCUMOCTH, CBSA3bIBAIOLIMX BEJIWYWHBL:
CKOpOCTb, BpEMs, pPAacCTOsAHWE, II€HA, KOJIMYECTBO, CTOUMOCTb,
5.3 MIPOU3BOJIUTEIIBHOCTh, BpeMsi, 00beM paboThl. EauHUIBI W3MEpeHUs:
Macchbl, CTOUMOCTH, PACCTOSIHUSI, BpEMEHHU, CKOpocTU. CBSI3b MEXKIY
€MHUIIAMH U3MEPEHUS KOKI0W BEJINUYUHBI
5 4 Pemienne 3amad, CBSI3aHHBIX C OTHOLICHUEM, NIPONOPLUOHAIBHOCTHIO

BCJIMYHMH, IIPOHCHTAMM; PCIHICHNUEC OCHOBHBLIX 3a/a4 Ha ,Z[pO6I/I H IIPOLICHTEI
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OneHka M MpUKHIKA, OKpyrieHue pesynbrara. CocTaBieHHe OYKBEHHBIX

5.5 BBIPAKEHNH I10 YCJIOBHIO 3aJa4H.
6 [IpencraBienne MaHHBIX C MOMOIILI0 TabmuIl u guarpamm. CrtonOuaTsie
. JuarpaMMbl. UTeHHEe KPyroBbIX JuarpaMm
6 Harnsinnast reometpust
6.1 Touka, mpsiMas, OTpPE30K, JIy4, VYroj, JiIOMaHas, MHOTOYTOJIbHUK,
' YEeTHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3anmHoe pacmonoxkeHue JBYX MPSMBIX Ha TUIOCKOCTH, MapajulelbHBIC
' npsiMbIe, IEPIIEHANKYIISIPHBIE TIPSIMbIC
6.3 W3mepenne pacCTOSHUN: MEXIY ABYMS TOYKaMHU, OT TOYKU 0 MPSMOH,
' JUTMHA MapIIpyTa Ha KBaJApaTHOU CETKe
6.4 | M3mepeHue u MOCTPOEHUE YTIIOB C MOMOIIBIO TPAHCTIOPTHPA
6.5 Buapl TpeyroJbHUKOB: OCTPOYTOJIBHBIA, MPSIMOYTOJIBHBIM, TYyHOYTOJIbHBIM,
' paBHOOEAPEHHBIN, pPABHOCTOPOHHUI
YerbipexyronbHuK. IIpsAMOyronbHHMK, KBajpatT: HCIOJIb30BAHHUE CBOMICTB
6.6 CTOPOH, YTJIOB, TUArOHAJIECH
N3o0paxkenne reomeTpuueckux (uryp Ha HEIWHOBAHHOW Oymare c
6.7 | MCTIOJB30BAaHUEM LIUPKYJIS, IMHEHKH, yTOJIbHUKA, TPAHCIIOPTHPA.
[TocTpoenus Ha kieT4aTon Oymare
6.8 [lepumeTp MHOTOYTOIbHUKA
[TonsiTue  muomaau  GuUrypbl, €OUHUIBI  HU3MEPEHUs  IUIOIIAIU.
6.9 | IIpubnmxeHnHoe n3mMepeHue wiomanum Guryp, B TOM YMCiI€ Ha KBaJApaTHOU
CeTKe
6.10 | [TpubnuxeHHOE U3MEPEHUE NITUHBI OKPY>KHOCTH, TIJIOMIAIN Kpyra
Cummerpus: LEHTpaJbHasl, oceBast u 3epKajibHasl.
6.11 [TocTpoeHre CUMMETPUIHBIX (PHUTYP
Harnsinaeie NpeICTaBICHUS 0 IPOCTPaHCTBEHHBIX durypax:
napajuienienunesn, Kyo, mpu3mMa, mupaMmuia, KOHYC, IIIMHAD, map u chepa.
612 N3o6pakenne mpocTpancTBeHHBIX Guryp. [Ipumepsl pa3BepTok

MHOTOTPAaHHHUKOB,  UWIMHIApa ©  KoHyca. Co3ganue — mojenei
MPOCTPAHCTBEHHBIX GuUryp (M3 OymMaru, MpoBOJIOKH, IUIACTHIIMHA U JIPYTUX
MaTepuaioB)
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6.13

[lonsatue obvema, eqMHULBI U3MepeHUs o0bema. OObeM MPSMOYTOJIEHOTO
napajuienenumnena, kyoa

7 KJIACC IlpoBepsieMble TPeOOBAHUSA K Pe3y/JIbTATAM OCBOEHHSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrPaMMBbI

Kon IIpoBepsieMble MpeAMETHBIE PE3YIBTATBl OCBOCHUS OCHOBHOMU
IPOBEPSEMOIO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIEro 0Opa3oBaHus
pe3ynbTara
1 Yucna v BBIYUCIECHUSA
BelmonHsATh,  coyeTas  yCTHbIE U NHUCbMEHHBIE  MPUEMBI,
1.1 .
apupMeTnYecKue AEICTBUS C PAlMOHAIbHBIMU YHCIIAMU
HaxoauTe  3HaY€HHUs]  YUCIOBBIX  BBIPAXKEHUW,  IPUMEHATH
1.2 pa3zHOOOpa3HbIe CIOCOOBI M TPUEMBI BEIYMCIICHUS 3HAYEHUM IPOOHBIX
BBIPAXEHUM, COolepKaluX OOBIKHOBEHHBIE U IECATUYHbBIE 1POOH
[lepexoguTe OT OXHOM (OpPMBI 3alMUCH 4YHCE K JAPyrou
(mpeoOpa3oBbIBaTh  JACCATHYHYIO  JpoOb B  OOBIKHOBEHHYIO,
1.3 OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO TPOOb)
1.4 CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIBHBIC YUCTIA
1.5 OKpyrJsITh Uncna
BBINONHATh NPUKUIKY W OLUEHKY pEe3yJbTaTa BBIUHMCICHHH, OLICHKY
1.6 3HAQYEHUH YUCIIOBBIX BBIPAKEHNN. BBINOIHATL 1ENCTBUS
CO CTEINEHSAMM C HaTyPAJIBbHBIMU NTOKA3aTeIIMU
[IpuMeHSTh MPU3HAKHU IETMMOCTH, Pa3JI0KEHUE HA MHOKUTEIH
1.7 HATypaJbHbIX YUCE
Pemate  npakTUKO-OPUEHTHPOBAaHHBIE  3aJaud, CBS3aHHBIE C
OTHOUIEHUEM BEJIMYMH, IPOMOPLMOHATIEHOCTHIO BEJIMYMH,
1.8 NPOLIEHTAMH, WHTEPIPETHPOBATH PE3YJIbTAThl PEIIECHUs 3a1ad C
Y4E€TOM OTPaHUYEHHI, CBA3AHHBIX CO CBOMCTBAMHU paccMaTpHUBAEMBIX
00BEKTOB
2 Anrebpandeckue BhIpaKCHHS
Hcnonp3oBaTh anredpanyeckyrd TEPMUHOJOTHIO M  CHMBOJIHKY,
2.1

INPHUMCHATH €€ B ITPOLIECCE OCBOCHUA yqe6H0ro Marcpualia
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2.2

HaXOI[I/ITI) 3Ha4YCHUA GYKBGHHI)IX BI)Ipa)KeHI/Iﬁ IIpu  3aJaHHBbIX
SHAYCHUAX IMCPEMCHHBIX

2.3

BrInmoaasaTe npe06pa3OBaHH;1 OCJIOro BbIPAKCHUA B MHOI'OYJICH
IMPUBCACHUCM l'IOI[06HI>IX ClIaraCMbIX, paCKPbITUCM CKOOOK

2.4

BBINOIHATE YMHOKEHUE OJHOWIEHA HA MHOTOWIEH U MHOTOWIECHA Ha
MHOTOYJICH, TPUMEHATh (POpPMYJIBI KBajpaTra CyMMbl M KBajJparta
pa3HOCTH

2.5

OcylmecTBisATh  Pa3IOKECHUE MHOTOWICHOB HAa MHOXHTEIH C
ITOMOIIIBI0 BBIHECEHHS 32 CKOOKH OOIIEro MHOXHUTENS, TPYIITUPOBKH
CJlaraeMbIX,

npuMeHeHus1 GOPMYJT COKPAIIEHHOTO YMHOKEHHUSI

2.6

HpI/IMeHHTB HpCO6p330BaHI/I$I MHOTOYJICHOB JJIs1 PCHICHUA PAa3JIMYHBIX
3aga4 U3 MaTCMaTUKHU, CMCIKHBIX IIPCIMCTOB, U3 peaﬂbHOﬁ IIPAaKTHUKH

2.7

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypalbHBIMHU TMOKa3aTeIsMU
JJ1s1 TpeoOpa30oBaHUsI BRIPAKEHUI

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemate nuHEVHBIE YpaBHEHHS C OJHOW IIEPEMEHHOW, MPUMEHSS
MpaBuiia NePexoa OT UCXOAHOTO YPaBHEHUS K PABHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIU YUCIO KOPHEM YPABHEHUS

3.2

[IpumensaTh rpaduueckue METOIbl MNpPU PEHICHUH  JIMHEWHBIX

YPaBHEHUM U UX CUCTEM

3.3

[TonOupaTh IpUMeEpHI Map YUCE], SIBJISIIOIIUXCS PEIICHHEM JTUHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU

3.4

CtpouTh B KOOPJIUHATHOM MJIOCKOCTU TpadUK JUHEHHOTO YpaBHEHUS
C IBYMsI TIEPEMEHHBIMU; MOJB3YSICh TpapuKOM, IPUBOIUTEH MPUMEPDI
peleHns ypaBHeHUs

3.5

PemaTe cucTeMsl IBYX JIMHENHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU,
B TOM 4HCIie Tpaduuecku

3.6

CocTaBnsATh U pelaTh JUHEHHOE YPABHEHUE WUJIM CUCTEMY JIMHENHBIX
YPAaBHEHHH MO YCJIOBUIO 3a7a4, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4H MOJyYECHHBIN pe3yJIbTaT
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Koopaunats! u rpaduxu. OyHKimu

N300paxaTh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIWE

4.1 3aJIaHHBIM KOOPJWHATaM, JIy4H, OTPE3KH, WHTEPBAbI, 3alHCHIBATH
YHCJIOBBIE IPOMEKYTKHU Ha alNreOpandyeckoMm si3bIke
49 OTmedaTh B KOOPJAWHATHOM TUIOCKOCTH TOYKH T10 33JJaHHBIM
' KOOpJHHATaM
43 Crpouts rpadguku TUHEHHBIX QyHKIUN. CTpouTh rpaduk QyHKIUN Y
' = x|
OnuceiBaTh C MOMOIIBI0 (DYHKIIMIT M3BECTHBIC 3aBUCUMOCTH MEX]Y
4.4 BEJIMUYMHAMU: CKOpPOCTb, BpEMS, PACCTOSHHE, II€HY, KOJHUYECTBO,
CTOMMOCTb, TPOU3BOIUTEIILHOCTh, BpeMsi, 00BbEM pabOThI
4.5 Haxonutb 3HaueHne PyHKIIUU 110 3HAUCHHIO €€ apryMeHTa
[lonumate rpaduueckuii cnocod MNpeACTaBICHUS MW aAHAIN3A
4.6 nH(pOpMaIu, U3BJIEKaTh U MHTEPIPETHPOBATH HH(POpPMAITHTO
13 rpauKoB peagbHbIX MPOIIECCOB U 3aBUCUMOCTEN
5 BeposTHOCTh M CTaTUCTHKA
Uwutath uHbOpMAIINIO, TPEACTABICHHYIO B TA0JIMIIAX, HA TUarpaMmax,
51 MPECTABIIATH IAaHHBIE B BUJIE TaOJUII, CTPOUTH JUATPAMMBbI
(cTosIOMKOBBIE (CTOMOYATHIC) U KPYTOBBIE) IO MAaCCUBAM 3HAYCHUM
£ 5 OnuceiBaTh W HWHTEPIPETUPOBATH pPEATbHBIC YHUCIOBBIC JaHHBIC,
' Ipe/ICTaBICHHbIE B TA0JIMLIAaX, HA IMarpaMmax, rpaukax
Hcnonb3oBaTh JUISL  ONUCAHUS  JIAaHHBIX CTaTUCTHUYECKHUE
5.3 XapaKTEPUCTHUKU: CpeHee apu(MEeTHUECKOe, MeIMaHa, HauboJIbIIee U
HaWMEHbIIIee 3HAYCHUS, Pa3Max
NmeTp mpencraBieHue O CIIyd4allHOM W3MEHYMBOCTH Ha NpUMEpax
5.4 1eH, (PU3UYECKUX BEJIMYHMH, AHTPOTIOMETPUYECKUX JAHHBIX, UMETh
MPEACTABJIEHUE O CTATUCTUYECKON YCTOMYMBOCTH
6 ['eomerpus
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6.1

Pacnio3HaBaTh M3y4eHHbIE T€OMETPUUYECKUE (UTYDPBI, ONPEAEIATh UX
B3aMIMHOE paCIOJIOKEHUE, H300paxaTb TIeOMETpUUYecKue (QUrypsl,
BBIIIOJIHATh YEPTEKU MO YCIOBUIO 3a1add. M3MepsATh JIMHEWHbIE U
yIJIOBbIE BEIMUYUHBL. Pemarh 3a1aun Ha BBIYMCICHUE JUIMH OTPE3KOB
Y BEJIMYHH YIJIOB

6.2

Jlenatb rpyOyr0 OLEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH IPEIMETOB B
peaabHOM KU3HH, pa3MEpPOB MPUPOAHBIX O0BEKTOB. Paznuuarh

pPasMEPhBI 3TUX 00BEKTOB IO MopsAAKY BCIIMYHNHBL

6.3

CTpouTh UEepPTEXH K TEOMETPUUECKUM 33]1a4am

6.4

Ilonws3oBaTbCs IIPU3HAKAMHU pPaBEHCTBA TPEYTOJIbHUKOB,
WCIIOJIb30BaTh NIPU3HAKA 17§ CBOMCTBa  paBHOOEIPEHHBIX
TPEYTOJIBHUKOB IIPU PELICHUU 3a/1a4

6.5

HpOBOIII/ITB JJOT'MYCCKHC PACCYIKACHUA C HCIIOJIB30BaHHUECM
TCOMCTPHUUCCKUX TCOPEM

6.6

[lons30BaThCs IIPU3HAKAMHU PaBEHCTBA PSAMOYTOJIBHBIX
TPEYTOJIBbHUKOB, CBOMCTBOM MEIHMAHBI, TPOBEICHHON K THUIIOTEHY3€
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA, B PELICHUHA N'€OMETPUYECKUX 3a1a

6.7

OnpenensiTe NapajuieIbHOCTh MPSMBIX C MTOMOUIBIO YTJIOB, KOTOPbHIE
oOpa3yeT ¢ HUMU cekyuias. OnpeaensiaTs napamieabHOCTh IPSIMBIX C
ITIOMOILIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPSAMOM IO TOUYEK
IPyTrou npsiMOu

6.8

Pemiats 3a1aun Ha KileTyaTol Oymare

6.9

[IpoBOANTL BBIYMCICHUS W HAXOAWTh YHCJIOBbIE M OYKBEHHBIC
3HAQYEHHS] YIJIOB B TEOMETPUUYECKUX 3aJadyax C MCHOJIb30BAHUEM
CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX MPH MEPECECUCHUU JBYX MapaUIeIbHBIX MPSIMBIX
ceKylien. Pemare npakTrudeckue 3a/1aui Ha HaXO0XKJICHHUE YIIIOB

6.10

Biagerp DNOHATMEM TIE€OMETPUYECKOTO MeCcTa TO4YeK. YMETh
ONpeaeNsaTh OUCCEKTPUCY YIVIa U CEPEAMHHBIA NEPHEHAMKYIAp K
OTPE3KY KaK Fr€OMETPUYECKHE MECTA TOUEK

6.11

@opMynMPOBaTh OINPEACICHUS OKPYXHOCTH M Kpyra, XOpAbl H
IWaMETpa OKPYKHOCTH, IIOJIb30BAaTbCA WX CBOWCTBAMU. Y METh
MIPUMEHSITh 3TU CBOMCTBA IIPU PEIICHUH 33134
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Bianerp MOHATHEM ONMCAHHOM OKOJIO TPEYrOJIbBHUKA OKPYKHOCTH,
yMETb HaxoIuTh ee¢ IHeHTp. llomp3oBaThcs (akTaMu O TOM, UTO
6.12 OMCCEKTPUCHI YIIIOB TPEYTOJbHUKA NIEPECEKAOTCS B OJJHOW TOUKE, U O
TOM, YTO CEPEIMHHBIE NTEPIICHINKYIISPBI K CTOPOHAM

TPCYT'OJIbHHUKA IICPECCKAOTCA B OHHOﬁ TOYKC

Brnanets mNOHSATHEM KacaTeIbHOM K OKPYKHOCTH, TIOJIb30BaThCS
6.13 TEOpPEMOW O TNEPHEHAMKYJISIPHOCTH KacaTellbHOM W  paauyca,
MPOBEICHHOTO K TOYKE KacaHUs

[Tonp30BaThCs HpOCTCI?IHIHMPI IrcOMCTPUICCKHUMU HCPABCHCTBAMU,
ITIOHUMAaTh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

6.14

HpOBOI[I/ITB OCHOBHBLIC TCOMCTPUYCCKHEC IIOCTPOCHHA C IMOMOIIBIO

6.15 .
LHUPKYJIS U JIUHEHKH

HpOBepﬂeMue AJIEMEHTHBI COACPKAHUSA

Kon [IpoBepsieMblil 3IEMEHT COJIEPHKAHUS

1 Yucia ¥ BBIYUCIIEHUS

Jpo6u OOBIKHOBEHHBIE M JECSITHUYHBIE, IEPEXOA OT OJHON (HhOPMBI 3aITUCH
1.1 npobeit k apyrou. IloHsTHe panMoHaNBHOTO YHUCIA, 3aliCh, CPAaBHEHHE,
YHOPSAI0YUBAHUE PALIMOHATBHBIX YK CEIl

Apudmernyeckue ASHCTBUSA C palMOHAIBLHBIMU 4uciIaMu. Pemienue 3amau

1.2 U3 peajbHOM NMPAKTUKU HA YaCTH, HA APOOU

CreneHb C HaTypaJIbHBIM TOKa3aTeJeM: OIpejelieHrne, MpeoOpa3oBaHue
BBIPOKECHUI Ha OCHOBE OTPECIICHHUSI, 3aITUCh OOJBIITNX YUCE

1.3

[TpOLEHTBI, 3aITKCh TPOLEHTOB B BUIE APOOU U APOOU B BUJIE IPOLEHTOB.
14  Tpu ocHOBHBIE 3agaud Ha INPOLEHTHl, PEIIEHHE 3aJady U3 pealbHOM

MIPAKTHUKH
[Tpumenenue NPU3HAKOB JEIUMOCTH, Pa3IOKEHHUE Ha
1.5 MHO>KUTEJIM HATypaTbHBIX YUCEIT
PeanbHble  3aBUCMMOCTHM, B TOM uucie TmpsMas W oOpaTHas
1.6 POMOPITMOHATIEHOCTH
2 AnrebpandecKue BhIPaKCHUS
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HCpCMGHHBIG, YHUCJIOBOC 3HAUYCHUC BBIPAKCHUA C HepeMeHHOfI. I[OHYCTI/IMBIC

2.1 3HAYEHUS [TEPEMEHHBIX
[IpencraBieHne 3aBUCUMOCTH MEKy BETUYMHAMU B BUJE (POPMYJIBL.
2.2 Boruncnenus no hopmynam
23 [IpeoOpa3oBanrne OYyKBEHHBIX BBIPAXKCHHIH, TOXIAECTBEHHO
' paBHBIEC BBIPAKCHHUS
2.4 CBOIICTBA CTENEHU C HATYPAJIbHBIM I1OKA3aTEIIEM
OpnHowieHnsl 1 MHOTOUJIEHBI. CTeneHb MHOrouaeHa. CiokeHue, BbIYUTAHUE,
2.5 YMHOXEHHE MHOTOYJICHOB
@opMyJabl COKpPAlIEHHOIO YMHOXKEHHMS: KBaJapaT CYMMbl M KBaapar
26 | pasHoctu. dopMyna pa3HOCTH KBajparoB. Pa3jokeHMe MHOIOWICHOB Ha
MHOKHUTEIN
3 YpaBHeHUs
VYpaBHEeHUE, KOpPEHb YpaBHEHHUS, IpaBuUja MIpeoOpa3oBaHUsl ypaBHEHUS,
3.1 PaBHOCWJIBHOCTh YPaBHEHUN
JluHenHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YMCJIO KOpPHEW JIMHEWHOIO
3.2 YPaBHEHUSI, PEIIEHNE JIMHENHBIX YPABHCHUH
CocraBiieHME YpaBHEHUM 110 YCIOBUIO 33/1a4l. PelieHne TEKCTOBBIX 3a7ay ¢
3.3 ITOMOILBK YPaBHEHUU
3.4 | JluneitHoe ypaBHEHUE C ABYMS TIEPEMEHHBIMU U €r0 rpaduk
CucremMa NIByX JIMHEMHBIX YpaBHEHHUW C JIByMs IEpEMEHHBIMH. PerieHune
35 CUCTEM YypaBHEHHH cmocoOOM TmojACTaHOBKU. [Ipumepnl  perneHus
TEKCTOBBIX 337124 C IIOMOILBIO CUCTEM YPAaBHEHUM
4 Koopnunate! u rpadpuku. yHkumu
4.1 Koopannara Touku Ha pAMOM
Uucnosele  mpoMmexyTku.  Paccrosnme  Mexay  ABymMsA  TOYKAMH
4.2 KOOPJAMHATHOMW MPSAMOU
43 [TpsimoyrosbHas cucrema koopaunat, ocu OX u Oy. AbGcuucca u opauHaTa

TOYKH Ha KOOpI[I/IHaTHOf/i IINTOCKOCTH
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4.4

[Ipumeps! rpadukoB, 3agaHHbIX popmyiaaMu. UTeHue rpaduKoB peaibHbIX
3aBUCUMOCTEN

4.5

[Tonsitue pynkuuu. ['padux pynkuuu. CBoiicTBa GyHKIUN

4.6

Jluneitnas Gyukuus, ee rpaduk. 'paduk dyHKIHU Y = |X|

4.7

['paduyeckoe perieHrne TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX
YpaBHEHUM

BeposTHOCTB U cTaTUCTHKA

5.1

[IpencraBienrie JOaHHBIX B BHJAE TaONul, Juarpamm, Trpadukos.
3anonHeHue TaOJUIl, YTEHHE W TOCTPOCHHUE Juarpamm (CTOJOMKOBBIX
(cTtonOyaTeiX) W KpyroBbix). YUreHue rpadukoB peaybHBIX MPOIECCOB.
W3Bneuenue uHboOpMalMK U3 AMarpaMM U TaONUIl, HWCIOJb30BAHUE H
WHTEPIIPETALNs TaHHBIX

5.2

OnucartenbHasi CTaTUCTHKA: CpelHee apupMeTHuecKoe, MeauaHa, pa3max,
HauOoJIbIIIEE W HaWMEHbIIEe 3HAYeHUs Habopa 4YHCIOBBIX JIaHHBIX.
[Ipumepsl ciiydyaiiHOM U3MEHUYUBOCTH

5.3

Cy4aifHbIil SKCIIEpUMEHT (OMBIT) U cllydaliHOe coObiTue. BeposiTHOCTh U
yacToTa. Posib MalOBEpOSITHBIX M MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B
npupojiec W B oOmiectBe. MoHeTa W UrpajibHasi KOCTh B TEOPUH
BEPOSITHOCTEU

5.4

I'pad, Bepmmua, pedbpo. Crenenp BepmuHbl. Yunciao pedep U cymmapHas
creneHb BepinH. IIpencraBnenue o cBsizHocTH rpada. llemn U UUKIBL
[Tytu B rpadax. O6xox rpada (3inepoB myts). [IpencraBnenue 06
opueHTHpoBaHHOM rpade. Pemnenue 3a1a4 ¢ moMoIbio rpados

['eomerpus

6.1

Havanenbie moHsTHs reoMeTpuu. Todka, Ipsmas, OTPE30K, Jyd. YTOJI.
Bunasl yrimos. BeprukanbHble M CMEXHBIE YIribl. buccekrpuca yria.
Jlomanas, MHoroyrosibHUK. llapamienbHOCTP W NEPHEHAUKYISIPHOCTH
IPSIMBIX

6.2

Cummetpuunbie  ¢Gurypsl. (OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHH.
[Iprumepsl CUMMETPUHN B OKPYKAIOIIEM MUPE

6.3

OCHOBHBIE TIOCTPOEHHSI C TMOMOIUIBIO HUPKYJIS U JUHEHKU. TpeyroiabHUK.
BricoTra, Mennana, OMccekTprca, uX CBOHCTBA

6.4

PaBHOOEIpeHHBIN U PABHOCTOPOHHUM TPEYTOJIbHUKH.
HepaBeHCTBO TpeyrojibHUKA
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6.5

CBoiicTBa 1 MPU3HAKK paBHOOEIPEHHOTO TpeyroiabHuka. [Ipuznaku
PaBEHCTBA TPEYTOJILHUKOB

6.6

CpoiicTBa W mNpuU3HAKU TapaienbHbIX nOpsambix. Cymma  yrios

TpeyroJibHUKa. BHEITHUE yTiIbl TPEYroJibHUKA

6.7

[IpsimoyrosibHbI  TpeyroiabHUK. CBOWCTBO MeAMAaHbl MPSIMOYTOJIBHOIO
TpPEYroJibHUKa, TMPOBEIECHHON K rTunoreHy3e. I[lpu3Haku paBeHCTBa
PSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIbHBIN TPEYTOJIBHUK C YTIIOM

B 30°

6.8

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYIrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJyplieM yriae U OoJibLIel CTOpOHE
TpeyroyibHUKA. [lepneHauKyisap 1 HaKJIOHHAs

6.9

['eomeTpuueckoe MeCcTO TOYEK. bHccekTpuca yria W CEpEeIWHHBIN
MIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKHE MECTA TOUEK

6.10

OKpyXHOCTh W Kpyr, XOpAa M JuaMeTp, HX CBOWCTBa. B3anmmHoe
pacmloJIO)KEHUE OKPYKHOCTH M mpamou. KacarenpHas u cekymas K
OKPYKHOCTH

6.11

OKpyKHOCTb, BOUCAHHAA B Yrojl. BrimcanHas u onucanHasi OKpPY>KHOCTH
TPEYTroJIbHUKA

8 KJIACC IlIpoBepsiemble TPeOOBAHUA K pPe3yJibTaTaM 0CBOCHHUSI OCHOBHOM
o0pa3oBaTeIbHOM NMPOrPaMMBbI

Kon [IpoBepsiemble IpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOU
MIPOBEPSEMOTO 00pa3oBaTeIbLHON MPOTPaMMbl OCHOBHOT'O OOIIEr0o 00pa30BaHUs
pe3yJbpTara
1 Uucna v BBIYUCIICHUS
Wcnonb3oBaTh  HayalbHble  MPEACTaBICHUS O  MHOXECTBE
11 NEeUCTBUTEIBHBIX YUCEN JJI1 CPAaBHEHUS, OKPYTJICHUS U BBIYUCICHUH,
' M300pakaTh JEHCTBUTEIbHBIE YHCIA TOYKAMHU HA KOOPIAWHATHOM
IPAMON
[IpumeHsaTh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO  KOPHS,
HaXOJUTh KBAJpPAaTHbIE KOPHHU, MCIOJB3YysSd MpPU HEOOXOAUMOCTU
1.2 KQJIbKYJISITOP, BBITIOJTHSATh npeoOpa3zoBaHus BBIPaKCHUH,
COJZIEpIKAIMX KBaJApaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEU
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1.3

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YHCET C IOMOIIBIO
JECATUIHBIX Apo0Oei u crenenei ynucna 10

AnreOpanyeckre BbIpaKEHUS

2.1

HpI/IMeHHTB INOHATHUC CTCIICHU C ILOCJIBbIM IIOKA3aTCJICM, BBIIIOJIHATDH
HpCO6p&30BaHI/IH BBIpa}KCHHﬁ, coacpKamux CTCIICHU C MLCJIbIM
IIOKAa3aTCJICM

2.2

BBITIONTHATE  TOXAECTBEHHBIE  MPeoOpa3OBaHUS  PAIMOHAIBHBIX
BBIpOXCHUI HAa OCHOBE MpaBWJI JEHCTBUU HaJ MHOTOWICHAMH W
anreOpanyecKuMu IpoOsMu

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TPCXYJICH HA MHOXKHUTCIIN

2.4

[IpumeHsATh npeoOpa3oBaHUs BBIPAXKEHUH ISl PELICHUS Pa3IUYHBIX
3a7a4 U3 MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHOU IPAKTUKHU

YPaBHCHI/IH N HCPpAaBCHCTBA

3.1

Pemlate nuHEKHBIE, KBaApPATHBIE YPABHEHUS W PALUMOHAIBHBIC
YPAaBHEHMs, CBOJAIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C JBYMs
IIEPEMEHHBIMU

3.2

[IpoBOAMTE NPOCTEUIINE HWCCIECAOBAHUS YPABHEHUM W CHUCTEM
ypaBHEHUH, B TOM UHCIE€ C [PUMEHEHUEM TIpaduuecKux
npejcTaBiIeHU (yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE WJIM CHCTEMa
YpaBHEHUH PEIICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEE)

3.3

[lepexomuts OT cioOBeCHOW (OPMYITUPOBKM 3aladyd K €€
anredpanyecko MOJENM C MOMOIIBIO COCTABJICHUS YPAaBHEHUS WIIU
CUCTEMbl YpPAaBHEHMH, WHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJa4y¥ MOJYyYeHHBIN pe3yJIbTaT

3.4

[IpumMeHAT, CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CpPABHEHMS,
OLICHKH, pElIaTh JIMHEWHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U UX
CUCTEMBI, AaBaTh TPadUUECKYI0 WLTFOCTPAIIMIO0 MHOXKECTBA PEIICHUN
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMH
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4.1

[lonumMaTe YW HCNOJIB30BaTh (PYHKIMOHAIbHBIC TOHSATUS M SI3bIK
(TepMUHBI, CUMBOJUYECKHE OOO3HAUYEHUs), OMNPEICTSATh 3HAYCHUE
GyHKIMY MO 3HAYEHUIO apryMeHTa, ONpeessiTh CBOMCTBA (QYyHKIIUU

1o ee rpaduky

4.2

K
CtpouTs rpaduky 371eMeHTapHbIX GyHKIMi Buga: YO _ |y = X2, X
y = X3,y = |X|, omucBIBaTh CBOMCTBA YUCIOBOM (QYHKIMH II0 €€
rpaduKky

BeposTHOCTB M cTaTHCTHKA

5.1

W3BnekaTe W TpeoOpa3oBbIBaTh MHGOPMAIHIO, MPEACTABICHHYIO B
BUJIC TaOJHII, TUarpamm, rpadukoB, MPECTABISATh JAHHBIE B BUJIC
Ta0JIHII, TUarpamMm, rpauKkoB

5.2

OnucelBaTh JaHHBIE C MOMONIBIO CTAaTUCTHUYECKHX IIOKa3aTeJIel:
CpeIHUX 3HAUYCHMM W Mep pacceuBaHHUs (pa3Max, IUCIEPCUS H
CTaHJaPTHOE OTKJIOHCHUE)

5.3

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM
YyHUCIIe N0 pe3yJibTaTaM U3MEpPEHUN U HaOI0 ICHU

5.4

Haxonuth BEpOATHOCTH CIIy4allHbIX COOBITUHA B OMNbITAX, 3Has
BEPOSITHOCTH JJIEMEHTAPHBIX COOBITHI, B TOM YHUCJE B OIbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU

5.5

Hcnonb3oBaTh  rpaguueckue  MOAENIU:  JIEPEBO  CIIy4ailHOro
HKCIIEPUMEHTA, AMarpaMMbl DUJIEpa, YUCIIOBas MPsIMast

5.6

OnepupoBaTh NOHATUSIMU: MHOKECTBO, MOJMHOKECTBO; BBIIIOIHATH
omepariyd  HaJl  MHOXXECTBaMH: OOBCJAMHEHHE, IIePECEUCHHE,
JIOTIOJTHEHUE; TIEPEUYUCTATh JBJIEMEHTBl MHOXKECTB, IPUMEHSTH
CBOMCTBA MHOYKECTB

5.7

Hcnonp3oBaTh rpadudecKkoe MPEACTABICHHE MHOXKECTB W CBS3EH
MEXIY HAMM JIJI1 ONMCAHUA MPOLECCOB U ABJICHUM, B TOM YUCIIE TIPU
pEIIeHNH 33124 U3 IPYTUX YICOHBIX IPEIMETOB U KYpPCOB

['eomerpus
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6.1

Pacrnio3naBate OCHOBHBIC BU/JIbl YCTBIPCXYI'OJIbHUKOB, HX 3JICMCHTHI,
MOJIb30BaThCS X CBOMCTBAMH IIpU pCHICHNN I'COMCTPHUICCKHUX

3aja4

6.2

HpI/IMCHSITI) CBOMCTBA TOYKH MePeCCUYCHUA MCIINAH TPCYTOJIBHHUKA

(eHTpa Macc) B pelieHuu 3aaa4

6.3

Bnanerp mnoHATHEM CpeaHEW JMHMM TPEYroJbHUKAa W TpamleluH,
OPUMEHATh UX CBOMICTBa IpH PEIIEHUHM TEOMETPUYECKUX 3ajad.
[Tonp30BaTeCcs Teopemon Paneca U TEOPEMOU O MPOMOPLUUOHAIBHBIX
OTpE3Kax, IPUMEHSATh UX JJIS PELICHUS MPAKTUYECKUX 3a/1a4

6.4

[IpumeHsATh mnpu3HaKU MOAOOMS TPEYTOJIBHUKOB B  PELICHUU

IrCOMCTPHUUCCKHUX 3ada4d

6.5

[Tonws3oBaThes Teopemoii [Tudaropa 1ist perieHus reoMeTpuYecKux 1
npakTH4eckux 3anad. CTpouTh MAaTeMaTUYECKYH0 MOJEIb B
MPAKTUYECKUX 33]]a4aX, CAMOCTOSATENIBHO JIEJIaTh YEPTEK U HAXOUTh
COOTBETCTBYIOIIHE JJIUHBI

6.6

Biianerp NMOHATHSAMM CHHYCAa, KOCMHYCa M TaHI€HCA OCTPOrO yria
NPSMOYTOJIBHOTO TpeyronbHuKa. I1oap30BaThCAd 3TUMU NOHATHSMH
JUISL PELIEHUS ITPAKTUYECKUX 3a1a4

6.7

Bbraucisate (pa3iuyHbIME CIIOCOOAMH) IUIONIAb TPEYTOJIbHUKA U
IUVIOLIAANM MHOTOYTOJIbHBIX (GUryp (MoJib3ysach, TAe HE0OXOIHUMO,
KaJbKyJIATOpoM). IIprMeHsATh MoydeHHble YMEHHUS B NMPAKTHUECKUX
3a/1ayax

6.8

Brnagetp  NOHATHMSMM  BIHWCAaHHOTO W LIEHTPAJbHOIO  yIJa,
MCIMOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, yIJaX MEXIY XOpJIaMu
(CexymuMH) M yriie MEXIy KacaTelIbHOW M XOpAOW MPH PEIICHUH
reOMETPUYECKUX 3a/1a4

6.9

Bianerp TMOHATHEM OIKMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSTh
CBOMCTBA ONMMCAHHOTO YEThIPEXYTOJIbHUKA IPU PELIEHNH 3a1a4

6.10

HpI/IMeHHTB I[MIOJIYUCHHBIC 3HAHUA Ha IIPAKTUKE — CTPOUTH
MaTEMAaTH4YCCKUEC MOACIN AJI1 3adad peanLHoﬁ JKU3HU U IIPOBOJAWTH
COOTBCTCTBYIOIIHUEC BBIYHUCJICHHUA C IPUMCHCHHUECM HOI[O6I/I$I

Y TPUTOHOMETPUH (TIOJIb3YACH, i€ HEOOXOIMMO, KATbKYJISITOPOM)

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA
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Kon [IpoBepsiemMblii 37IEMEHT COJEPKAHUS

1 Yucra ¥ BBIYUCIIEHUS

KBagpartueiii kopeHb u3 uwucna. [loHsatue o0 uppanuoOHAIBHOM YHCIIE.

11 I[CC}ITI/I‘{HLIG HpI/I6JII/I}KCHI/IH HPppadOHAJIBHBIX YHUCCII

CpoiicTBa apu(pMETHUECKUX KBaJApPaTHBIX KOpPHEW M HX TNPUMEHEHHE K
1.2 IpeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUM U BBIUHUCICHUSIM.

JIeiICTBUTEBHBIC YHCIIA

1.3 Crenenb ¢ 1eNbIM ITOKa3aTeaeM U ee cBoiicTBa. CTanaapTHas 3alUCh YUCTa

2 AnreOpanyeckue BbIpaKeHHS

KBangpaTHbiit TPEXUIEH, pa3JIoKeHUe KBaJIpaTHOT'O

2.1 TPCXWICHA HA MHOKUTCIIN

2.2 Anrebpandeckast 1poos. OCHOBHOE CBOMCTBO anreOpanyeckoit 1poou

2.3 | CnoxeHne, BEIUUTAHUE, YMHOKEHHUE, JIEJICHUE aIreOpandecKkux Ipooeit

2.4 PanonanbHbIe BRIPAKEHUS U UX MPeoOpa3oBaHue

3 VYpaBHEeHHs 1 HEpaBEHCTBA

KBaapatHoe ypaBHeHue, (popmyiia KOpHEN KBAIPAaTHOTO YPAaBHEHHUS.

3.1 Teopema Buera

3.2 Pemienue ypaBHEeHUI, CBOISIIIUXCS K JIMHEWMHBIM M KBAIPATHBIM

3.3 | IIpocreiimme npoOHO-paiiOHATBHBIE YPaBHEHUS

['padmueckas uHTEpIpeTaLlsl ypAaBHEHUH C ABYMS [IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUM C IBYMs NepeMEeHHBIMU. [Iprmepsl pemenns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU

3.5 Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CrocoOom

3.6 | YucnmoBbie HEpABEHCTBA M UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOW NTEPEMEHHOMN

3.8 PaBHOCHIIBHOCTH HCPaBCHCTB

3.9 JluHeliHble HEPABEHCTBA C OJJHOM EPEMEHHOM

3.10 | Cucremsr nuneitabix HEPABEHCTB C OAHOM IIEPEMEHHOU

4 OyHKIUU
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[lonsitue ¢ynkuuu. OONacTh oOMNpeneiIeHUs] W MHOXECTBO 3HAUYCHHI

4.1 ¢bynkiun. CrocoOs! 3aganus GyHKIUN
4.2 ['paduk pyakumu. YreHrue cBOMCTB (QYHKIUH T10 €€ TpaduKy
4.3 [Tpumeph! TpaduKoB PYHKIIHHI, OTPAXKAIOIIMX PeabHbIC TPOIIECCHI
@DYHKITUH, ONUCHIBAIOIINE MPSAMYIO U 00paTHYIO TPOMIOPIIMOHATEHBIE
44 3aBHCHUMOCTH, UX TpaQUKu
45 | @ynkumuy = X%y =x3
46 | DPynkmumyd x ,Vg= ]
4.7 ['paduueckoe perieHre ypaBHEHUN U CUCTEM YPaBHEHHI
5 BeposiTHOCTh U cTaTUCTHUKA
5.1 [IpencraBneHne TaHHBIX B BUE Ta0IUII, TU1arpaMm, rpauKkoB
£ 5 MHOX€ECTBO,  3JEMEHT  MHOXXECTBA,  ITOJMHOXECTBO. Onepauuu
' HaJ MHOXKECTBaMU: 00bEIUHEHHE, IEPECEUCHHE, JOTIOJIHEHNE
5 3 CBoiicTBa ornepanuin Haj MHO>KECTBaMU: IIEPEMECTUTEIIBHOE,
' COUeTaTeIbHOE, paCIpeeTUTENbHOE, BKIIOUEHUS
Hcnonb3zoBanue rpauueckoro mpeicTaBICHUs MHOXKECTB ISl ONMHCAHUS
54 peanbHBIX IPOLECCOB U SIBJICHUM, IPU PELICHUH 3a/1a4.
N3mepenne paccenBaHusi JaHHBIX. [{ucniepcust U cTaHIAPTHOE OTKIOHEHHUE
59 | uncnosex HabopoB. J[narpamma paccenBaHus
DJieMeHTapHble COObITUSI CiiydyalHOro ombiTa. ChoydailHbie COOBITHS.
BepositHocti  coObITHI. ONBITHI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
56 | coBbrmsMH. Cnyyaiinpiii  BeIOOp. CBsI3b M@Ky MaJIOBEPOSITHBIMA U
MPAKTHYECKH JOCTOBEPHBIMH COOBITUSIMU B TIPUPO/IE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa AEpPEBBEB: E€AUHCTBEHHOCTh IIyTH, CYILIECTBOBAaHUE
57 | BHUCSYEW BEpPUIMHBI, CBSI3b MEXKIY YWCIOM BEpPIIUH W YHUCIOM pebdep.
[TpaBuno ymuoxxenwus. Pemenre 3aga4d ¢ momoibsto rpadoB
[IpotuBomnomnoxueie coOwbiTHsi. Juarpamma Oiinepa. OObeauHEHUE U
5.8 nepeceueHre coObiTHil. HecoBmecTHble coObITHS. PopMyna CII0KEHUS
BEPOSITHOCTEU
5.9 | Ycnosnas BeposiTHOCTE. [IpaBuno ymHoxenusi. HesaBucumbie coObITHS
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[IpencraBienue sKcnepuMeHTa B BHJE JepeBa. Pemenue 3agad  Ha
5.10 |HAaXxOXIEHUWE  BEPOATHOCTEM C  TIOMONIBIO  JI€peBa  CIIyYaWHOIO
AKCIEPUMEHTA, Juarpamm Jdiliepa

6 ['eomeTpus

6.1 | Yerspexyrompuuku. [Tapaienorpamm, ero mpu3HAKH U CBOHCTBA

6.2 [IpsiMOoyroJibHUK, pOMO, KBaJpaT, UX MPU3HAKA U CBOMCTBA

Tpaneuusi, paBHOOOKas Tpamelusi, €€  CBOWCTBA U MIPU3HAKH.
6.3 [IpssmoyroJsibHas Tpanenus
6.4 Meron ynBoenust menuansl. LlenTtpanbHas cummerpus. Teopema Daneca u

TCOPCMaA O IMPOIIOPHHUOHAJIBHBIX OTPC3KaX

6.5 CpenHne MMHAM TPEYroJIbHUKA U Tpanenuu. LIeHTp macc TpeyroiapHuKa

[Togobue TpeyrodbHUKOB, Kod(pduuueHt noaodus. IlpuszHaku mnomoOus

6.6 TpPEYroJIbHUKOB. [IpruMeHeHune moo0ust Mpu pelieHun MPakTUYECKUX 3a/1a4
6.7 DopMybl a5 TJIOIIAN TPEYTOJIbHUKA, MapajieJorpaMmma, pomoa u
' Tpanenuu
CaoiicTBa mioniaaeit reometTpudeckux ¢uryp. OTHOIICHHUE TUTOIAIeH
6.8 MO00HBIX (UTYp
Brruncnenue mmomanei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
6.9 Oymare
5.10 Teopema [Tudaropa. [Ipumenenue teopemsl [Tudaropa npu pemennn

IMPAKTHYCCKUX 3ada4

CuHyc, KOCHUHYC, TaHT€HC OCTPOTO yrja MpsIMOYTOJBHOI'O TPEYrOJIbHUKA.
6.11 | OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. TPUrOHOMETPUYECKUE

¢dbynkuuu yrioB B 30°, 45° u 60°

BrnmcaHHble M LEHTPAJIBbHBIE YIUIBI, YIOJI MEXIy KacaTellbHOW M XOpIOM.

6.12 VYTl M)y XOpAaMU U CEKYILIUMU

6.13 | BnucaHHbIe U ONMCAaHHBIE YETHIPEXYTOJIbHUKH

B3auMHOe pacnonoxkeHue HOByX OKpykHOcTe. KacaHue OKpyX HOCTEM.

6.14 OO0mue kacaTeNbHBIE K IBYM OKPYKHOCTSIM
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9 KJIACC IIpoBepsiemble TPeOGOBaHMSA K pe3yJIbTATaAM OCBOCHHSI OCHOBHOIM
o0pa3oBaTeJbHOM MPOrPaMMBbI

Kon [IpoBepsieMble IPEIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON TPOTPaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUs
pe3yJibTaTta
1 Yucia 1 BBIYUCIICHUS
CpaBHUBATh W YNOPSAJOYMBATH PAlMOHAIBHBIE U UPPALMOHAILHBIC
11 quciua
BoinonHaTh apudMeTnyecKkue N1eUCTBUS ¢ pallMOHAIBHBIMU YHUCTIAMH,
1.2 coyeTas YCTHbIE U MUCbMEHHBIC MPUEMBI, BBITIOJHITH BHIYUCIEHUS C
UppalMoOHaIbHBIMU YUCIaMU
Haxonute 3HaueHUs CTENEHEW C LENbIMU MOKA3aTeIsIMA U KOPHEW,
1.3 BBIYUCIISITh 3HAYEHUS YUCIIOBBIX BBIPAKEHUI
14 OKpyrJisiITh ~ I€MUCTBUTENIbHBIC  YHMCJIA,  BBINOJIHATH  MPUKHUJKY|
' pe3yJibTaTa BRIYUCICHUH, OLIEHKY YHCJIOBBIX BBIPAKEHUN
2 YpaBHEHUS U HEPABEHCTBA
’1 Pemiatb  uHEWHBIE W KBaJpaTHbIE ypaBHEHUS, YypaBHEHMUS,
' CBOJISILIIMECS K HUM, MMPOCTENIIINE IPOOHO-pallMOHATBLHbBIE YPaBHEHUS
Pemats cucteMsl AByX JINHEWMHBIX YPABHEHHM C IBYMS ITIEPEMEHHBIMHU
292 U CHCTEMBbI JBYX YypaBHEHHI, B KOTOPbIX OJHO YpPaBHEHUE HE
SIBJISIETCS TIMHEWHBIM
Pemiath TeKCTOBbIE 3a7ja4u aJIreOpandecKUM CrocOoOOM C MOMOIIBIO
213 COCTaBJICHUSI YPAaBHEHUSI WJIM CHUCTEMbI JIBYX YPAaBHEHHUU C JBYMS
MEPEMEHHBIMU
[IpoBOaNTE MPOCTEHIINE HWCCIEAOBAHHS YPAaBHEHUHM UM CHUCTEM
ypaBHEHUW, B TOM UHCIE€ C TPUMEHEHHEM TpaduuecKux
24 NpeACTaBICHU (HampuMep, YCTaHABIMBATh, UMEET JIM YpaBHEHHUE
WJIA CUCTEMA YPABHEHUM PEUICHHUS, €CIIU UMEET,
TO CKOJIBKO)
Pemate  nuHEVHBIE HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA,
25 M300pakaTh perieHue HEPABEHCTB HA YUCIOBOM MPSIMOHA, 3aMMChIBATh

PCUHICHUE C ITOMOIIIBIO CUMBOJIOB

167



2.6

Pemarh cucTeMBbl JHMHEHHBIX HEPABEHCTB, CHCTEMBI HEPaBEHCTB,
BKITIOYAOIIIME KBAIPATHOE HEPABEHCTBO, N300paKaTh pEIICHUE

CUCTCMBbI HCPABCHCTB Ha YHCJIOBOM HpHMOfI, 3allMChIBATh PCIICHHUC C
IIOMOIIBIO CHUMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIPU PCIICHUN PA3JINYHBIX 3a1a4

OyHKIUH

3.1

PacrosnaBate  ¢QyHKIMM ~ W3YYEHHBIX  BUIOB.  [loka3bIBath
CXEMAaTHYECKHU PACIIOIOXKEHNUE HAa KOOPAMHATHOM TIOCKOCTH K

rpaduxos Qpyrkumii Buga: Yy =kx,y=kx+b,y0 _ ,y=ax?+bx +c¢
X

B 3aBUCUMOCTH OT 3HaUY€HUN KOA(DPUITMEHTOB, OMKUCHIBATH CBOMCTBA
byHKIUH

3.2

[Toka3piBaTh CXEMATUYECKH PACMOJIOKCHUE Ha KOOPJAWHATHOMU

iockoctu TpadukoB GyHkiui Buma yO x\/,_y = |X| u ommchIBaTH
CBOMCTBa (DyHKIIMIA

3.3

Crpoutb U wu300paxaTh CXEMaTUYECKU TpaduKu KBaIpaTHUHBIX
(GyHKUMHA, ONMHMCHIBATH CBOMCTBA KBAJAPATUUYHBIX (PYHKUUMNA MO UX
rpadukam

3.4

Pacnio3HaBaTh KBapaTUUHYIO PYHKIHIO 110 (hOpMYJie, MPUBOIUTH
IpUMEpHI KBaIpaTUUHbIX QYHKIUN U3 pealbHON )KU3HU, (PU3UKH,
reOMETPUHN

Apudmernueckas 1 reoMeTprUuecKasi Iporpeccuu

4.1

Pacnio3naBaTh apupMeTHUECKyI0 U TEOMETPUUECKYIO TPOTPECCUH TIPH
pa3HBIX Ccrocobax 3aaaHus

4.2

BBITIONHATS BBIYUCIICHHUS C HMCIOJIb30BaHUEM (QopMys N-ro ujeHa
apu(PMETHIECKON ¥ TEOMETPUIECKON MPOTPECCUid, CyMMBI MEPBHIX N
YJICHOB

4.3

I/I306pa>1<aTb YJICHBI ITOCJICAOBATCIIbHOCTH TOYKaMHU Ha KOOpI[HHEITHOfI
IINTOCKOCTH
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4.4

PemaTte 3a1aun, CBSI3aHHBIE C YHCIIOBBIMU MOCIEAOBATEIILHOCTIMU, B
TOM 4YHUCIE 3aJaud W3 peajbHONM KU3HU (C UCIOIb30BaHUEM
KaJIbKYJISITOPA, HU(PPOBBIX TEXHOJIOTHIA)

BCPO}ITHOCTI) N CTAaTUCTHUKaA

5.1

W3BnekaTe U mpeoOpa3oBbIBaTh MHGOPMAIIMIO, MPEICTABICHHYIO B
pa3IMyYHBIX HCTOYHUKAX B BHUJE TaOMUI], auarpaMM, TIpaduKoB,
MPECTABIATH JIaHHBIE B BUJIE TaOJIUI, AMarpaMM, rpadpuxon

5.2

Pemats 3aa4u OpraHN30BaHHBIM H€p€60pOM BApPHUAHTOB, a@ TAKIKC C
HCIIOJIB30BaHHUECM KOM6I/IHaTOpHBIX IIpaBuJI 1 MECTOOOB

5.3

Mcnonp30BaTh  ONMUCATENbHBIC XAPAKTECPUCTUKHA JJII  MACCHBOB
YHCIIOBBIX JAHHBIX, B TOM YHCJIC CpPEJHUEC 3HAYCHUS W MEPHI
paccenBaHus

5.4

HaXOI[I/ITB YacTOThl 3HAYCHHUM M YaCTOTHI CO6BITI/I$I, B TOM 4YHCIJIC
IIOJIB3YACh PC3yJIbTaTaMU IIPOBCICHHBIX I/I3M€peHHﬁ )51 Ha6JIIO,I[€HI/Iﬁ

9.5

HaxonuTb BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OIbBITAX,
B TOM YHCIIE B OIBITAX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU, B CEPHUSAX HUCHBITAHHM O TEPBOTO ycCIexa, B CEPHsX
vcnslTanuid beprymm

5.6

HMMeTs mpeacTaBiIeHre O CIy4YalHOW BEJIMYUHE U O PACIIPENECIEHUN
BEPOSITHOCTEH

5.7

HmeTh npencraBieHre o 3aKOHe OOJIBLIIMX YHCENl KaK O IMPOsSBICHUH
3aKOHOMEPHOCTH B CIyYalHOM HW3MEHYMBOCTA M O POJM 3aKOHA
OOJBIINX YUCEN B MPUPOJIC U 0OIIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C UX
MOMOIIBI0 PA3JIMYHBIE AJIEMEHTHl MNPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
(«pemieHre  TPSMOYTOJBHBIX  TPEYroJbHUKOB»). Haxomute (c
MOMOIIBI0  KAJIBKYJIATOpA) JUIMHBI W YIJIbI JUIsi  HETaOJIMYHBIX
3HAYEHU

6.2

[Tons30BaThCs dhopmyamu MIPUBEIACHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM [IJII HAXOXKACHUS COOTHOIICHUMN
M€Ky TPUTOHOMETPUYECKUMH BEJIMYNHAMU
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6.3

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JUI HaXOXKICHHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYrOJbHUKOBY),
IIPUMEHSITH UX NP PEIICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnagers moHsTHSMU TpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX
AJIIEMEHTOB TNOA00HBIX Quryp. Ilonb3oBaThCcsi cBoMCTBaMU MOA00UA
MIPOU3BOJIBHBIX (PUTYpP, YMETh BBIYUCIISITH JUTMHBI M HAXOJIUTh YTJIBI Y
nono0HbIX (uryp. [IpuMeHaTh cBOMCTBA MOJ0OMS B MPAKTHUECKHUX
3a7ayax. YMeThb MPUBOJUTH MpPUMEPbl MOAOOHBIX (GuUryp B
OKpPYXaIOILEM MUPE

6.5

ITonp30BaThCS TeOpEMaMH O IIPOU3BCACHHU OTPE3KOB XOpHA, O
IMPOU3BCACHHUU OTPE3KOB CCKYIINUX, O KBAApPaTe KacaTeJIbHON

6.6

[Tonp3oBaThCs BCKTOpaMH, IIOHHMATb HX I‘GOMGTpH‘IeCKI/Iﬁ )51
CI)I/ISI/I‘ICCKI/Iﬁ CMBICJI, IIPUMCHATH UX B PCIICHHUU I'COMCTPUYCCKUX H
(1)I/I3I/I‘-ICCKI/IX 3agad. HpI/IMeHHTB CKaJLAPHOC IIPOU3BCACHHUC BCKTOPOB
I HAXOXKIACHUA JJIMH U YITIOB

6.7

[Tonp3oBaThCs MCTOAOM KOOPAHHAT Ha IINIOCKOCTH, IIPUMCHATHL CTO B
PCIICHUHU I'COMCTPHUYICCKHUX U IIPAKTHYCCKUX 3ada4

6.8

Brnagete TNOHATUAMM NOPaBWIBHOTO  MHOTOYIOJIbHUKA, JJIMHBI
OKPYXHOCTH, JUIMHBI JyI'M OKPYKHOCTH M PaJMaHHOW MEpbI yIJIa,
YMETh BBIUYHUCIATH IUIOWIAAL Kpyra HU ero uacrted. I[IpumensTsb
MOJyYCHHBIC YMEHUS B MPAKTUYECKUX 3a/1a49ax

6.9

Haxonuth ocu uian eHTpbl CUMMETPUU (DUTYp, TPUMEHSAThH JBUKEHUS
IIJIOCKOCTHU B MPOCTEUIINX CIydastX

6.10

[IpuMeHsATh TOJIyYeHHBbIE 3HAHUS Ha TPAKTUKE — CTPOMUTh
MaTeMaTUYeCKUe MOJENU AJIA 3aJad pealbHOM XKU3HU U MPOBOAUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM T0J00us U
TPUTOHOMETPUUECKUX (PYHKIUN (TONB3ysACh, TIAe HE0OXO0AUMO,
KIbKYJISITOPOM )

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

Kon

ITpoBepsieMblil SIEMEHT COJIEPIKAHUS

Yucra v BEIYUCIICHUS
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PaHI/IOHaJIBHI)Ie qunciia, HppaduOHAJIBHBIC YUCJId, KOHCYHBIC H OECKOHECYHEIC

11 JECATUYIHBIC TPOOH
MHOXECTBO JAEHUCTBUTEIBHBIX YHUCEI, JCUCTBUTEIBHBIE 4YHCIA Kak
OECKOHEUHbIE JeCATUYHbIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE

1.2 MEK]Iy MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSMOM.
CpaBHEHHE NEHCTBUTEIBHBIX YUCEI

1.3 | Apudmerndeckue AEHCTBUS C ACHCTBUTEIBHBIMUA YUCIAMHU
N3mepenus, mpuOIMxKeHusi, OUEHKH. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUpa, JAJUTENBHOCTh IMPOLIECCOB B OKpykawueM wmupe. IlpubnmxenHoe

L4 pavenue BEJIMUMHBI, TOYHOCTb NMpUOIKeHns. OKpyIrieHne Yuced.
[IpukuaKa U OLIEHKA PE3yIbTATOB BHIUYMCICHUIM

2 VYpaBHEHUS U HEPABEHCTBA

2.1 | YpaBHeHUs C OAHOU IEPEMEHHOM

2.2 JIunelinoe ypaBHEHME. PenieHne ypaBHEHUH, CBOASIINXCS K IMHEWUHBIM

2.3 KBagpaTHoe ypaBHeHue. Pellienre ypaBHEHUH, CBOJSAIIMXCSA K KBaAPATHBIM
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUM TpETbeW u

2.4 YETBEPTOU CTEIIEHEN PA3JIOKEHUEM HA MHOKHUTEIN

2.5 Pemenue qpoOHO-paliuoHaAIbHBIX YpaBHEHUN

2.6 | Cuctembl ypaBHEHUI

2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMH U €r0 IpapuK

2.8 Pemenue cucreM AByX JIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMU
Pemienue cucreM AByX YpaBHEHUH, OAHO U3 KOTOPBIX JIMHENHOE, & IPYyTroe —

2.9 BTOpPOU CTENICHU

2.10 | I'paduueckast HHTEpIIpETAIUS CUCTEMBI YPaBHEHUM C ABYMS TIEPEMEHHBIMH

2.11 | Pemenue TEKCTOBBIX 337249 aJIreOPaAMIecKUM CIIOCOO0M

2.12 | YucnoBbie HEpaBEHCTBA U WX CBOMCTBA

2.13 | Pemmenue TMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHON

2.14 | Pemenue cucTeM JIMHEHHBIX HEPABEHCTB C OJTHOM NIEpEeMEHHON

2.15 | KBagparHbie HEpaBEeHCTBa
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['padrueckas uHTEpHIpETAIIMS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS

2.16
EpEMEHHBIMU
3 Oyukunu
KBanpatuunas ¢yHkuus, ee rpadguk u coiictBa. Ilapabona, koopanHaThI
3.1 BEPLIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MapadoJIbl
3.2 | I'paduxu Qynkimii y = kx, y = kx + b u ux cpoiictsa
k
3.3 I'paduxu pynxumii yO _ |,y = x3 1 ux cBoiicTBa X
3.4 ['padpuxu pynkumii yO X ,\é/ = |X| m ux cBoiicTBa
4 YuciioBble NOCAEA0BATEIbHOCTH
Omnpenenenue U cnocoObl 3a1aHKSI YUCIOBBIX MOCIIETOBATEIBHOCTEN.
4.1 3aaHue NociIe10BaTeIbHOCTH PEKYPPEHTHOMN popMmyoit u popmMyIioit N-ro
yieHa
Apudmernueckas mnporpeccusi. @opmysibl N-ro 4jieHa apuMeTHUecKou
4.2 IIPOTPECCUU, CYMMBI IIEPBBIX N YIECHOB
I'eomerpuueckas mporpeccus. Popmysbl N-ro0 4i€Ha TIeOMETPUYECKOU
4.3 MPOTPECCUH, CYMMBI MEPBBIX N YIEHOB
N300pakeHne 4IeHOB apu(PMETHUECKON M TeOMETPHYECKOW MpOrpeccuit
4.4 TOYKaMH Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIIOHECHIMAIBbHBIN
poct
4.5 CI10KHbBIE€ POLIEHTHI
5 BeposTHOCTh M CTaTUCTHKA
[IpencraBienne fAaHHBIX B BUAE TaONWl, Juarpamm™m, TIpaduKoB,
51 UHTEpHpeTalus JaHHbIX. UTeHue W mMocTpoeHue TaOJaul, auarpamw,
rpauKoB MO peansbHbIM JAHHBIM
5.2 [lepecTanoBku 1 (hakTopran
5.3 CouyeTaHus ¥ YUCTIO COYETAHUM
5.4

Tpeyronsuuk [lackans. Pemenue 3a1a4 ¢ UCMoIb30BaHEM KOMOUHATOPUKHU
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['eomerpuyeckass BeposITHOCTh. CiydallHbIM BBHIOOp TOYKM M3 QUTYpHI Ha

5.5 IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPY>KHOCTH
5.6 HcnbiTanue. Ycnex u Heynada. Ceprsi UCIIBITAHUN IO IEPBOTO ycrexa
Cepust ucnibiTanuii bepuymiu. BeposaTHOCTH COOBITHIT B CEpUM UCTIBITAHUMN
5.1 beprymm
5.8 Ciy4daitHas BEJIMYMHA U PACIPEICIICHUE BEPOSITHOCTEN
Marematnueckoe oxuganue u aucnepcus. [Ipumepbl MaTreMaTHYECKOTO
5.9 O’KHJIAHUS KaK TEOPETUUECKOTO CPETHETO 3HAUYCHHS BETUYUHBI
MareMaTtndeckoe OXHUIAHUE W JUCIEPCHUST CIyYalHOW BEIWUYUHBI «YHCIIO
5.10 YCIIEXOB B CEpUH UCTIBITAaHUIN BepHyim»
[Tonsarue o 3akoHe O0NbIIMX yucel. M3MepeHue BEpOSITHOCTEN ¢ MOMOIIbIO
511 ' yactor. Ponb u 3nauenue 3akona Gonbimx uncen B IPUPOJIE U OOIIECTBE
6 ['eomeTpus
Cunyc, kocuHyc, TaHreic yrioB or 0 go 180°. OcHoBHOE
6.1 TPUTOHOMETPUYECKOE TOKIECTBO. DOPMYIIbl IPUBEACHUS
Pemienne TtpeyronpHuKoB. TeopeMa KOCHMHYCOB M TEOpeEMa CHHYCOB.
6.2 Pemienre npakTUUeCKUX 3aad C UCIOJb30BAHUEM TE€OPEMbI KOCUHYCOB U
TEOPEMbI CUHYCOB
6.3 [TpeoOpazoBanue mogoous. [TomoOme COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema O NpoU3BEAECHUHM OTPE3KOB XOpH, TEOPEMBI O MPOU3BEACHUU
' OTPE3KOB CEKYLIMX, TEOPEMA O KBAIPATE KacaTeIbHOU
6.5 Bektop, anuHa (MOIynb)  BEKTOpA, COHAMPABIECHHBIE  BEKTOPHI,
' MPOTHUBOMOJIOKHO HAIPABIICHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMU HaJl BEKTOpamu. PaznoxkeHune BeKTOpa 1o
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatel BekTopa. CkansipHO€ NPOU3BEICHUE BEKTOPOB, MPUMEHEHHUE
' JUISl HAXOXKJICHUS JJIMH U YTJIOB
JlekapToBbl KOOpPAMHATBI HA IUIOCKOCTH. YPaBHEHUs IIPAMOU U
6.7 OKPY’KHOCTH B KOOpJIMHATaX, IEPECEUECHUE OKPYKHOCTEH W MPSIMBIX.
MeTton KOOpAMHAT U €0 IPUMEHECHHUE
6.8 [IpaBuIbHBIE MHOTOYTOJBHUKN
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Jnuna okpyxHocTh. ['paycHas u paauanHas Mepa yriia, BBIYUCICHHUE IJTUH

6.9 YT OKPYKHOCTEN

6.10 | Ilmomanp kpyra, CEKTOpa, CETMEHTA

JIBuKeHHs TUIOCKOCTH W BHYTPEHHHE cUMMETpuu ¢Guryp (d1eMeHTapHbIe

6.11 npeactasienus). [lapannensubiit nepenoc. [loBopor
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INEPEYEHDb (KOAU®UKATOP) IPOBEPSIEMbBIX TPEFOBAHUM K
PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA30OBATEJBHOU
IMPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS U DJIEMEHTOB
COJEP)KAHUS IO MATEMATHUKE

Jl11g ipoBeieHus OCHOBHOTO TOCY/IapCTBEHHOT'O HK3aMeHa 10 MaTeMaTHke (janee —
OI'D mo MaremMaTHKE) UCHOJb3yeTCs TMepedeHb (KOAu(pUKaTop) MPOBEPSEMBIX
TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelIbHOM IMPOrpaMMbl
OCHOBHOTO 00IIero 00pa3oBaHus U AIEMEHTOB COJAEPIKAHMUS.

IIposepsiembie Ha OI'D Mo MmaTeMaTnKe TPeOOBAHUSA K Pe3y/JIbTATAM OCBOCHUSA

OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHMs

Kon [TpoBepsiembie TpeOOBaHUS K TIPEMETHBIM Pe3yIbTaTaM OCBOCHHS
IPOBEPSIEMOTO OCHOBHOW 00pa3oBaTeIbHON MPOTpaMMBbl OCHOBHOTO O0IIIETO
TpeOOBaHH oOpazoBanust Ha ocHoBe DI'OC
1 YMeHHe OIepupoBaTh TMOHATHSAMHU: MHOKECTBO, IIOJIMHOKECTBO,

Olepanuy HaJ MHOXECTBAMHU; YMEHHUE OIIEpUpPOBATH ITOHATHUIMMU:
rpad, CBSI3HBIA rpad, AepeBO, IUKJI, MPUMEHATh UX MPU PELICHUH
3a/lay; YMEHHME HCIOJb30BaTh TIpauueckoe  MpeACTaBICHUE
MHOXXECTB JUI1 OINKMCAHUS PEaJbHBIX IPOLIECCOB U SABJICHUH, IIPHU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB

2 YMeHue onepupoBaTh MOHITUAMU: ONPEIAECTICHUE, AKCHOMA, TEOPEMA,
JI0KA3aTeIbCTBO; YMEHHME pAacIllO3HAaBaTb MWCTUHHBIE U JIOXKHBIC
BBICKA3bIBaHUS, MPUBOJIUTH MPUMEPHI W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUI

3 YMeHue onepupoBaTh MOHATHUSMM: HATypPaJIbHOE YHUCIO, NMPOCTOE U
COCTaBHOE YMCJIO, [JEJIIMMOCTb HATYpPaJbHBIX YHCEIN, IIPU3HAKU
JEIUMOCTH, IIeJI0€ YMCII0, MOAYJb YHClia, OOBIKHOBEHHas Ipo0b U
JeCsTUYHAs Ipo0b, CTAaHAAPTHBINA BHJI YMCIIA, PAMOHAIBLHOE YHUCIIO,
UPpPALMOHATIBHOE YHUCIO0, apU(PMETUUYECKUN KBAJAPATHBIA KOPEHbD;
YMEHHE BBINOJHATH JEUCTBUSA C UYHWCIAMH, CpPaBHUBATb U
yIOpSAA0YMBATh YMUCHIA, MPEACTABIITH YUCIA HA KOOPAUHATHOU
NPSAMOW, OKPYIVIATh 4YHUCJA; YMEHHE JeNaTh MNPUKUIAKY U OLIEHKY
pe3yapTara BIYACICHUN
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YMeHne onepupoBaTh MOHATUSMU: CTENEHb C LEIbIM MOKA3aTENIEM,
apu(MeTnyecKuil KBaJpaTHbII KOpEeHb, MHOTOUIEH, anredpandyeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEHU
OoJIbIlIe €IMHULIBI; YMEHUE BBIOJHATD PacueThl 1o Gpopmysam,

npeoOpa3oBaHus IEJbIX, JIPOOHO-PAlMOHATBHBIX BBIPAKECHUN WU
BBIPAKEHUN C KOPHSIMHU, PA3JIOKEHUE MHOTOUYICHA Ha MHOXWTEIH, B
TOM YHCIIE C HCIOJIb30BaHWEM (OpMYNT pa3HOCTH KBAJApPaTOB U
KBaJpaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh MOHIATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOM MEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHON; YMEHUE pEeIIaTh JIMHEWHBIE U KBaJpaTHHIC YPABHCHUS,
JTpOOHO-pallMOHABHBIC YPABHEHUSI ¢ OJHOWU MEPEMEHHOMN, CHUCTEMBI
JIBYX JIMHEHHBIX YPABHECHUH, JTUHEUHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JpOOHO-pallMOHAJIbHBIE HEPABEHCTBA C OJIHOM
IIEPEMEHHOW, B TOM YHCJIE IPU PELICHUH 3a4a4 U3 APYTUX IIPEIMETOB
M TIPAKTUYECKUX 3a7ay; YMEHHE MCIIOJIb30BaTh KOOPAMHATHYIO
OpSMYI0 U KOOPJMHATHYIO TUIOCKOCTH IS M300paKEHUs PEIICHUIM
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKUUA, TpaduK QYHKIUHU, HYJIU

byHKIINHU, IIPOMEKYTKHU 3HAKOIOCTOSIHCTBA, MIPOMEKYTKHU
BO3pacTaHus, YyObIBaHMs, HauWOOJIbIIEE W HAUMEHbBIIECE 3HAUYCHUS
byHKINY; yMEHUE OIIEpUPOBATH MTOHSATUSMMU: npsmas

MPOTIOPIIMOHANILHOCTD, TUHEWHAs (DYHKIIUS, KBagpaTU4Has (PyHKITHS,
oOpaTHasi TMPOMOPLMOHAIBHOCTh, IMapabosia, TumnepOosa; yMEHHUE
CTpouTh Tpaduku  GYHKIMA, HCMONB30BATh TpaduKkd IS
OTIPEJICTICHHUS] CBOMCTB TPOIECCOB W 3aBUCUMOCTEH, ISl PEIICHUS
3a/1a4 M3 JAPYTUX Y4EOHBIX NMPEIMETOB W PEabHOM JKU3HU; YMCHHE
BBIpAXKATh (POpMyTIaMu 3aBUCUMOCTH MEXKTYy BETUINHAMU

YMenue ONepUpOBaTh MOHATUSMU: MOCJIEIOBATEIBHOCTD,
apudmeTrryeckass U TEOMETpUYECKass  MPOrPEecCUU;  yMEHHE
UCII0JIb30BaTh CBOMCTBA MOCIEAOBATEILHOCTEH, (POPMYIIBI CyMMBI U
oOLIero 4jieHa Mpu PelIeHUH 3aJlad, B TOM YHUCJe 3a7ad U3 APYrux
y4eOHBIX MPEAMETOB U PEATTLHON KUZHU
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YMeHue pemiaTh 3a/ladyd pa3HbIX THUIOB (B TOM YHCIIE HA MPOILICHTHI,
JOJIM W YacTH, NBIKCHHE, paldOoTy, IEHy TOBApOB W CTOMMOCTH
MOKYIIOK U YCJIyT, HAJIOTH, 33Ja4 U3 00JIaCTH yIpaBICHUS TUYHBIMU
U CeMEHHBIMM (PUHAHCAMU); YMEHHUE COCTABJISITH BBIPAKECHUS,
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMbl IO YCJIOBHIO 3aJ]1a4H,
UCCJIEIOBATh MOJIYYEHHOE PEIlIEHNE U OIIEHUBATh MPABAONOA00HOCTh
MOJYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh NOHATUAMU: (QUTypa, TOUKA, OTPE3OK, Mpsimasi,
Jyd4, JIOMaHas, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, pAaBHOOEIPEHHBIN

YU PaBHOCTOPOHHUU TPEYTOJIbHUKH, MPSIMOYTOJBHBIA TPEYTOJIbHUK,
MearaHa, OUCCEeKTpHUCca U BBICOTA TPEYrOJIbHUKA, YEThIPEXYTOJIbHHUK,
napajgienorpamM, pomO, MpsSMOYTrOJbHUK, KBaJpaT, Tparemus;
OKPYXHOCTb, KPYT, KacaTeJIbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
durypamuy; yMeHHe peliarh 33aJadyd, B TOM YHUCJIE U3 MOBCEAHEBHOM
KU3HHU, Ha HAXOXKJEHUE T'€OMETPUYECKUX BEJIMYMH C NPUMEHEHUEM
U3YYEHHBIX CBOMCTB QUryp u ¢pakroB

10

YMeHue omnepupoBaTh IMOHSATHUSMHU: PaBEHCTBO (QUTYpP, PaBEHCTBO
TPEYrOJIbHUKOB; MAPALICIBHOCTh U MEPIEHANKYIAPHOCTD MPSMBIX,
yroJl MEXAy TpSAMBIMH, TEPIICHIUKYJISAp, HAKIOHHAS, MPOCKIIUS,
nonobue  Quryp, MmOAOOHBIE ~ TPEYrOJIbHUKUA,  CHUMMETPHUS
OTHOCHTEJILHO TOYKH M IMPSMOM; YMEHHE PacllO3HAaBaTh PaBEHCTRBO,
CUMMETPHUIO u nojooue duryp, napasiebHOCTh U
HEPIICHIUKYJIIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTth NOHATHUSAMU: JUJIMHA, PACCTOSIHUE, YIOJ
(BenMMuYMHA yTJIa, CHHYC M KOCHUHYC yrja TPEyrojbHUKA), IJIOMIA/lb;
YMEHHE OLIEHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYKAIOLIEM
MUpE; yMEHUE TMPUMEHATH (QOpMyNBI TEepUMETpa € TUIOMIAJH
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH M IUIOIIAIN Kpyra, ooObema
MPSAMOYTOJIBHOTO TMAPAJJIENENUIIEa; YMEHUE MPUMEHATh MPU3HAKU
PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy [ludaropa, TpuroHomMeTpuuecKkre COOTHOIICHHUS

JUTS BBIYUCJIEHUS JJIMH, PACCTOSIHUM, TUIOIIAAECH

12

YMeHne wu300pakarth TUIOCKHE GUTYPRI W HX KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (PUTYpPBI OT PYKH, C TIOMOIIBID YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY WIIH
CUMBOJILHOMY OITHCaHHUIO
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13

YMeHue onepupoBarh IMOHATUSMH: MPSIMOYTOJIbHAsE CHUCTEMa
KOOpJIMHAT; KOOPJAMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IPOU3BEJCHUE BEKTOpPA HA YHCIO, CKAIAPHOE MPOU3BEICHUE
BEKTOPOB; YMEHHUE HCIIOJIb30BaTh BEKTOPbl W KOOPAWHATHI IS
NPEACTABICHUS JAaHHBIX M PELICHHS 3a/1ad, B TOM YHUCIE U3 APYTHX
y4€OHBIX MPEIMETOB U peabHOM KU3HU

14

YMeHne omnepupoBaTh IMOHSATUSMU: CTOJIOMKOBBIE M KpPYTOBBIE
auarpamMmbl, TaOJMIBI, CcpeAaHee apudmernyeckoe, MeAHaHa,
HauOoblllee U HaUMEHbIIEEe 3HAYCHMs, pa3Max 4YHUCIOBOrO Habopa;
YyMEHUE W3BIEKATh, HWHTEPIPETUPOBATL U  NPEOOPa30BBIBATH
uHpOpMallMIO, NPEACTABICHHYI0 B TablMLaXx W Ha JuarpaMmmax,
OTpaXkaIoLIyI0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX MTPOLIECCOB

n HBH@HHﬁ; YMCHHC paciio3HaBaTb HU3MCHYHUBBIC
BCJIMYMHBI B OKPYXKAOIICM MHUPC

15

YMeHue onepupoBaTh MOHATUSMU: CIYYaWHBIM OMBIT (CIydalHbBIN
AKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIM KCXO)
CIIy4ailHOTO OTbITa, CIy4yalHOE COOBITHE, BEPOATHOCTH COOBITHUS,
YMEHUE HaXOJUTh BEPOSITHOCTU CIY4YaWHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMU COOBITUSIMH; YMEHHE peliaTh
3aJlayd METOJIOM OPraHHU30BAaHHOTO Tepedopa U C MCIOIH30BAaHUEM
MpaBuja YMHOXEHHS; YMEHHE OLICHWBATh BEPOSITHOCTU PEaTbHBIX
COOBITUI W SIBJICHUM, MMOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHMM B OKPYXKAIOIIEM MHPE U B IKU3HH,
3HAKOMCTBO C TIOHSITUEM HE3aBHUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEI U €T0 POJIbI0 B MACCOBBIX SIBJICHHSIX

16

YMeHue BbIOMpaTh MOAXOMSIIMA H3YYEHHBIH METOJ JUIS PEIICHUS
3a7a4i, TPUBOJUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MPUPOJE U )KU3HH, pACTIO3HABATH MPOSIBJICHUE 3aKOHOB MATEMATUKH B
HUCKYCCTBE, OIKUCBHIBATh OTACIbHBIC BBIJAIOIIMECS PE3YJIbTATHI,
MOJyYCHHBIC B XOJAE Pa3BUTUSI MAaTEMAaTUKU KaK HAayKH, NPUBOIUTH
MpUMEpPbl  MATEMaTUYECKUX  OTKPBITHW W HUX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHOM UCTOPUH

IlepedeHb 371eMEHTOB coep;KaHus, NpoBepsaeMbix Ha OI'D mo maremaTuke

Kox

[IpoBepsieMblii 3JIEMEHT COJIEPKAHUS
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Ywucna v BBIYMCICHUS

1.1 HatypanbHhble u 1ienblie uncina. [[pu3naku 1eIMMOoCTH HENbIX YUCel
1.2 OOBIKHOBEHHBIE U JNIECATUYHBIC Ipodu, MPOLICHTHI,
OEeCKOHEUHbIE IEPUOIUYECKUE TPOOHU
1.3 PannonanpHpie yucia. ApupMeTHYECKHUe Omepalud C palnrdoHaIbHBIMU
YUCIIAMH
1.4  JleiictBurenbHble yncia. ApudMeTHIecKUe Onepaluu ¢ AeUCTBUTEIbHBIMU
YUCIAMH
1.5 [Tpubnv>keHHbIE BBIYMCICHUS, MPaBUIa OKPYTJCHUS, MPUKHUIKA U OICHKA
pe3yybTaTa BEIYUCICHUM
2 AnreOpaniecKkue BhIPaKCHUS
2.1 BbykBeHHBIE BhIpaKeHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
2.2 Crenenb ¢ 1ensiM nokazateneM. CTeneHb ¢ paluoOHaIbHBIM ITOKa3aTeeM.
CBolicTBa CTENIEHU
2.3 MHorouseHbl
2.4 | AareOpandeckas JpoOb
25 | ApudmMernueckuii  KOpeHb  HATypalbHON  CTEIEHH. JelicTBus
C apuPMETHIECKUMU KOPHSIMHU HATypabHON CTETICHH
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 [enbie u ApoOHO-palMOHaTBHBIE YpaBHEHUSA. CUCTEMBI U COBOKYITHOCTH
YpaBHEHUU
3.2 [{enwie u qpoOHO-paImoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPABEHCTB
3.3 Pemenune TekCTOBBIX 33124
4 YucnoBble NOCIIEIOBATEIBHOCTH
4.1 ITocnemoBaTeIbHOCTH, CITOCOOBI 3a/JaHUS MOCJIEI0BATENHLHOCTEH
4.2 Apudmernueckas U reomerpuueckas nporpeccun. Dopmya CI0KHBIX
MPOLIEHTOB
5 OyHKIIMT
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5.1.

Oyukius, crnocoObl 3amaHus (QyHkiuu. ['padux ¢dyskuun. OOnacTh
OTIpENICICHUS W MHOXKECTBO 3HAYeHWUW (DYHKIIHH.
[TpoMexxyTKkH 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DyHKITHH.
MakcuMymbpl W MHHHEMYMBI (GyHKIuH. HawmOomnbliee w HauMEHbIIEE

3HaYeHHE (PYHKIIUU HA TIPOMEKYTKE

GbyHKIIH.

6 Koopaunatel Ha IPsIMOM U TIIIOCKOCTH
6.1 KoopaunatHas npsimas
6.2 | JlekapToBBI KOOPAMHATHI HA IIOCKOCTH
7 ['eomeTpus
7.1 ['eomeTpuueckue (pUrypsl 1 UX CBOMCTBA
7.2 TpeyroybHUK
7.3 | MHOTOYTOJILHUKH
7.4 | OkpyKHOCTb U KpyT
7.5 | 3mepeHue reoMeTpUYECKUX BEINYUH
7.6 BekTopsl Ha IJIOCKOCTH
8 BepoaTtHocTh M cTaTUCTHKA
8.1 | OmmcarenbHas CTaTUCTUKA
8.2 BeposTHOCTB
8.3 | KomOunaropuka
8.4 | MuoxectBa
8.5 |I'padnr
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