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@denepanbHas pabouasi mporpamMma Mo ydeOHOMy mpeamery «MartemaTtukay
(6a3oBBIN ypoBeHb) (mpeaMeTHass oOnacTh «MaremaTuka W uHGOpPMaATHKay) (Hanee
COOTBETCTBEHHO — MPOTpamMma 1o MaTeMaTHKe, MaTeMaTHKa) BKIFOYACT MOSCHUTEIIBHY IO
3alHCKy, COJAEp)KaHWe OOY4YeHHS, TUIAHUPYEMbIE pe3yJbTaThl OCBOCHHUS IMPOTPAMMBI
110 MaTeMaTHKe, TEeMAaTUIECKOE IJIaHUPOBAHUE.

MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa mno MaremMatuke s oOydamommxcs 5-9 KiaccoB paszpaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme 1Mo MareMaTHUKE YUYTEHbl UJEU U TOJOXKCHUS
Konnenmumu pa3Butus MaTeMaTHIeCKOTO oOpa3zoBanus B Poccuiickoit denepanumu.

[IpeameToM MaTeMaTHKU SBISIOTCS (BYyHIaMEHTAIbHBIE CTPYKTYPbI HAIIETO MUpPa —
MPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHBIE OTHONIICHUS (OT MPOCTEUIINX,
YCBaMBAaE€MbIX B HEMOCPEJCTBEHHOM OIIBITE, JI0 JOCTATOUYHO CIIOKHBIX, HEOOXOIUMBIX
JUTSL Pa3BUTHS HAYYHBIX U MPUKIATHBIX Ujiel). MaTemaTudyeckre 3HaHUS 00€CTIeYnBaIOT
NMOHMMAaHUE TPHUHIIMIIOB YCTPOMCTBA M MCIOJb30BaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSTHE W HMHTEPIPETAIUIO COLMAIBHON, SKOHOMUYECKOH, MMOJIUTHYECKON
uH(popMaIuK, Ta0T BO3MOXKHOCTH BBIMOJHATH PACUEThl U COCTABISTH aJTOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYJIBI, BIAJETh MPAKTUYESCKUMH MPUEMAMU T€OMETPUIECKUX
U3MEpPEHU M TMOCTPOEHUM, YUTaTh MHPOPMAIIMIO, TIPEICTABICHHYIO B BHJE TaOJHIL,
quarpaMM 4 TpauKOB, JKUTh B YCJIOBHUSX HEOINPEACIEHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapaKkTep CIy4alHbIX COOBITHH.

N3yuenne marematuku (GopMUpYyeT y OOYHAIONIMXCS MaTeMaTHYECKUN CTUIIb
MBIIIJICHUS, TTPOSBIISIFOIIUIICS B OTIPEICIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuatommecs
OCBAMBAIOT TaKUE MPUEMBI U  METOJbI MBINIJICHUS, KaK WHIYKIMS W JIETyKITHS,
000011IeHre ¥ KOHKpETU3aIusl, aHaJIM3 U CHUHTE3, KJIacCU(pUKAIUI U CHUCTeMaTh3allus,
abctparupoBanue v aHanorusi. OOBEKThl MATEMAaTUYECKUX YMO3AKIIIOUSHHM, TIPaBHIIa KX
KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAaHU3M JIOTUYECKHX TMOCTPOCHHH, CIIOCOOCTBYIOT
BbIpaOOTKE yMEeHHS (POPMYyIMPOBaTh, OOOCHOBBIBATH W JIOKA3BIBATH CYXKICHHS, TEM
cCaMbIM Pa3BUBAIOT JIOTHYECKOE MblieHne. M3yueHune MareMaTtuku oOecreunBaeT
dbopMHpOBaHKE AITOPUTMUYECKOW KOMITOHEHTHI MBIIIJICHUS M BOCIIUTAHUE YMEHHM
NEHUCTBOBATh 10 3a/JIaHHBIM  QJTOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE W
KOHCTPYHUPOBATh HOBBIE. B mporiecce penienns 3a1a4 — OCHOBOU y4eOHOM e TeTbHOCTH
Ha YpOKax MaTeMaTHUKH — Pa3BUBAIOTCS TBOPUECKAs M MIPUKIIATHAS CTOPOHBI MBITTUICHHUS.
OOyuenue maTemMaTHKe JaéT BO3MOXHOCTh Pa3BHBATh Y OOYYArOMINXCS TOYHYIO,
palMoOHAIBHYI0 U WHPOPMATUBHYIO pe4b, YMEHUE OTOMPATh HAMOOJIEe MOIXOSAIINE
SI3BIKOBBIC, CUMBOJIMYECKHE, TpadUyecKUe CPEACTBA [JISl BBIPAXKEHUS CYXKICHUU H
HaTJISTHOTO MX TIPEICTABICHUS.

[Ipn m3yyeHMM MaTeMaTUKH OCYIIECTBISETCS 00IIee 3HAKOMCTBO C METOJaMU
MO3HAHUS JIEHCTBUTEIHLHOCTH, MPEJCTABICHUSIMU O TIPEIMETEe U METOAaX MaTEeMaTHKH,
WX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUST MAaTEMAaTHUKH JIJIsl PEIICHUS HAYYHBIX U TPUKJIAIHBIX 3a/1a4.



[IpuopureTHpiMu 1eNIMU OOydeHHsI MaremaTuke B 5-9 Kiaccax SIBISIOTCS:
dopMupOBaHHE UEHTPATBHBIX MATEMaTHUYECKUX MOHATHNA (YUCIIO, BEIUYHHA,
reoMeTrpuyeckas (Qurypa, nepeMeHHasi, BEpOSTHOCTb, (DYHKIIHS), 0O0eCrnedrBaromuX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTHYECKOTO 00pa30BaHUs 00YyUalOIINXCS;

MoJIBeICHHE OOYy4YaloIMXCd Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY’KAIOIIEro MUpPA, MOHUMAHUE MAaTEMAaTUKH KaK 4acTh
o0111el KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3yUEHUI0 MaTEMATHKH;

dopmupoBanre (GYHKIUOHATBHOW MATEeMaTHUYECKONH TIpaMOTHOCTU: yMEHHS
pacno3HaBaTh MPOSIBJICHUS MAaTEMaTUUYECKUX IMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX JKU3HEHHBIX CHUTYallUIX U MPU U3YYCHUH APYTUX YUYEOHBIX MPEIMETOB,
NPOSIBICHHS] 3aBHUCHUMOCTE W 3aKOHOMEPHOCTEW, (POpMyJIMpoBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MaTE€MaTUYeCKHE MOJEIM, IPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKUid anmapar Juisl pElIeHHs [PaKTUKO-OPUEHTUPOBAHHBIX  3aj1ad,
MHTEPHPETUPOBATH U OLICHUBATh MOJYYECHHBIE PE3YJIbTATHI.

OCHOBHBIE TMHUY COJEPKAHMS IPOTPAMMBI 110 MaTeMaTHKe B 5—9 kitaccax: «Hucina
U BBIUMCIEHUS», «Anredpa» («AnreOpandeckue BbIPAKEHUSD, «YPaBHEHUA U
HEPaBEHCTBA), « DyHKINW», «I eomeTpus» («I'eomeTpruyeckue Gpurypsl U UxX CBOMCTBaY,
«3MepeHne reoMEeTpUYECKUX BEIUYUH»), «BeposSTHOCTH M CTaTHCTHKa». JlaHHBIE
JIMHUY Pa3BUBAIOTCS MapajuiebHO, KaXKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYTOil, a B TECHOM KOHTAKT€ U B3aUMOJCHCTBUU.

ConeprxaHue nMporpaMMbl IO MaTEMaTUKE, pacnpeneNéHHoe o rojgam oOy4eHws,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM
BorpocaM  oOywarommecss  oOpamiaauch  HEOJHOKpPATHO, 4YTOOBI  OBJAJCHHUC
MaTEMaTUYECKUMH TOHATHUSIMU M HaBbIKAMU OCYIIECTBIISUIOCH MOCJIENI0BATEIBHO U
NOCTyNaTeNbHO, C COONIOACHUEM IMPHUHILIMIIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOLIYI0 CHCTEMY MaTeMaTHYECKUX MPEACTABICHUN 00ydaromuxcs,
pacumpsist 1 yriryousist €€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO MmaremaTHka sBisieTcs 00s3aTeIbHBIM yUeOHBIM
IpeIMETOM Ha ypOBHE OCHOBHOIO o0miero oopasoBanusi. B 5-9 knaccax maremaTuka
TPaJIUIIMOHHO U3YYaeTCs B paMKax CIEAYIOIUX YUYeOHbBIX KypCOB: B 5—6 Kitaccax — Kypca
«Maremarukay, B 7-9 kinaccax — KypcoB «AnreOpay (BKIHOYas 3JIEMEHTbl CTATUCTUKU U
Teopuu BeposATHocTe) u «l'eomerpus». Ilporpammoil mo MaremMaTHKE BBOJUTCS
CaMOCTOSITEeNIbHBIN yueOHbIH Kypc «BeposSTHOCTh U CTATUCTHKAY.

OO1iee 4uCIO YacoB, PEKOMEHJIOBAHHBIX U M3YYEHHUS MaTeMaTHKU (0a30BbIN
YPOBEHb) HA YPOBHE OCHOBHOTO 00miero oOpaszoBanus, — 952 waca: B 5 kiacce —
170 gacoB (5 yacoB B Hejel0), B 6 kiacce — 170 yacoB (5 4acoB B HeZIENI0), B 7 Kilacce —
204 yaca (6 yacoB B Hefeno), B 8 kiacce — 204 yaca (6 yacoB B HEJENI0), B 9 Kitacce —
204 yaca (6 yacoB B HEJEIIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

N3ydyenne mMaTreMaTHKU Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHMs HAMpaBICHO
Ha JIOCTIDKEHHE OOYYAIOIIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX M TMPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB OCBOCHUS YIEOHOTO MIPEeIMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  Pe3yJbTATBI  OCBOCHUS  MPOrpaMMbl O  MaTeMaTHUKE
XapaKTepU3yIOTCS:

1) naTpuoTHyecKoe BOCIIUTAHHUE:

INPOSIBJIEHUEM HWHTEpPEca K MPOUUIOMY M HACTOAILIEMY POCCHIMCKONM MaTEMaTHKH,
LEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHHUSIM POCCUICKHX MaT€MaTUKOB U POCCHIICKON
MaTeMaTUYECKOW IIKOJbI, K UCIOJb30BAHUIO ATUX JOCTMXKEHUM B JPYTrMX HayKax W
MPUKJIAJAHBIX cdepax;

2) rpa’aaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00s13aHHOCTEN I'pa)K/1aHWHA U pealii3alliy ero Mpas,
IOpPEJICTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYP, SIBJICHUH, NPOLEAYp TPaXAaHCKOTO 00LIecTBa (HampuMep, BIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXKICHHIO ATHYECKHUX IHpOOJieM, CBSA3aHHBIX C MPaKTUYECKUM
OPUMEHEHUEM JOCTHKEHHH HAyKH, OCO3HAHMEM BaXXHOCTH MOPaIbHO-3TUYECKHUX
MPUHIUIIOB B AECSITEIIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHKE:

YCTaHOBKOM Ha AaKTMBHOE Y4YacTHE B pEIICHHWM NPAKTHYECKUX 3aaad
MAaTeMaTUYECKOW  HAIIPaBJIICHHOCTH, OCO3HAHMEM  BAXXHOCTU  MAaTEMAaTH4YECKOIO
0o0pa3oBaHMsI Ha NPOTSHKEHWHM BCEM JKM3HM JUIsl YCIEMHOM NpodeccCHOoHaIbHOM
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHWH, OCO3HAaHHBIM BBIOOPOM U
IOCTPOCHUEM HWHIUBUAYAIbHOW TPAeKTOPUU OOpa30BaHMUsI M JKU3HEHHBIX IJIAHOB
C YU€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTH4ecKoe BOCIIMTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M OCTETHYECKOMY  BOCHPHSIITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pEIICHUuH, pacCyXJACHUH, YyMEHUIO BUJICTh
MAaTEMATHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHMA:

OpHEHTALMEN B AESATEIBHOCTA Ha COBPEMEHHYIO CHCTEMY HAYUYHBIX IIPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUS YeJIOBEKa, MPUPOJAbl W OOUIECTBa,
NOHMMAaHHEM MaTeMaTH4YeCKOW HayKu Kak c(ephl UeIOBEYECKOM AeSITeTbHOCTH, STAloB
e€ pa3BUTUS M 3HAUYUMOCTM JJis PAa3BUTUS UMBUIM3ALMM, OBJIAJCHUEM S3BIKOM
MaTeMaTUKM M MaTeMaTH4YEeCKON KyJbTYpOM KakK CpeICTBOM IO3HaHUS MHpA,

4



OBJIAACHHUEM HpOCTCI\/’IHII/IMI/I HaBbIKaMH I/ICCJ'ICILOBaTCJIbCKOﬁ ACATCIIBHOCTH,

6) puznueckoe BocnuTaHue, (OPMUpPOBAHHE  KYJAbTYPbl  310POBbA H
IMOIUOHAIBHOIO 0J1ArONOJyYHUs:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3JI0pOBOro 00pasza >XKW3HHU (37I0pOBOE MUTaHUE, COANAHCUPOBAHHBIM PEXKUM
3aHATUHN U OTABIXA, pEryJsipHas pu3ndecKkasi akTUBHOCTh), CPOPMUPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOEro IMpaBa Ha OWMOKY M TaKOro >K€ IpaBa JAPyroro
YEJI0BEKa;

7) 3K0J10THYecKOe BOCITUTAHUE:

OpYCHTallMed Ha TPUMEHEHHWE MATeMAaTHYCeCKUX 3HAHWWA IS pelIeHus 3anad
B 00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpebl, IIIAHUPOBAHUSI MTOCTYIKOB M OLIEHKH UX
BO3MOXHBIX TIOCIIEJCTBUNA IS OKpPY>KaIOlIEed Cpellbl, OCO3HAaHUEM TJ100aTbHOTO
XapakKTepa KOJOTUUECKUX TPOOJIeM H IyTEH UX PEIICHUS;

8) aganTanus K U3MEHSIOIMMCS YCJIOBHAM COUMAJIbHON M NIPUPOIHOI cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSAX HEONPEAEIEHHOCTH, OBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4YEpPE3 IPAKTUYECKYIO JEATEIIBHOCTh, B TOM YHUCJIE YMEHHE
YUHUTBCS Y APYTUX JIIOEH, TPHUOOpETaTh B COBMECTHOU JAESITEIbHOCTU HOBBIE 3HAHUS,
HABBIKHM U KOMIIETEHIIUH U3 OIIbITA IPYTHUX;

HE0OXOAMMOCThIO B (POPMHPOBAHUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEEe HE U3BECTHBIX,
0CO3HaBaTh e(PUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYalMI0, BOCIPUHHUMATh CTPECCOBYIO
CUTYAIIUIO KaK BbI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATH NPUHUMAEMbIE PEILICHUS
U AecTBus, GOPMYIMPOBATH U OLIEHUBATH PUCKU U MOCIIECTBUS, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe 0cBOEHUS IPOrpaMMbl IO MaTEMATUKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpasoBanus y oOyuyatromierocsi OyayT cOpMUpPOBAHBI METAlPEAMETHBIC PE3yJIbTATHI,
XapaKTEPHU3YIONTUECs OBIAJCHUEM YHUBEPCAIbHBIMUA TO3HABATEIHHBIMH JCHCTBUSMU,
YHUBEPCAIbHBIMH ~ KOMMYHUKATHBHBIMM  JEHCTBUSAMH W YHHBEPCAJIbHBIMHU
PETYISTUBHBIMU JICUCTBUSIMU.

Ilo3HaBaTeibHbIC YHUBEPCAJbHbIE Y4eOHbIC NeCTBUS
Bba3oBble lornyeckue 1ecTBUs:

BBIABJITE M XapPaAKTCPU30BATH CYIICCTBCHHBLIC IIPHU3HAKH MATCMATHYCCKHX
00BEKTOB, MOHSATUN, OTHOUIEHUN MEXIy MOHSTHIMH, (POPMYJIMPOBATH OMpPEIEICHUS
HOHHTI/Iﬁ, YCTaHABJIMNBATb CymeCTBeHHBIﬁ IIPU3HAK I(JIaCCI/I(l)I/IKaI_[I/II/I, OCHOBAaHUA
JUTsl 000OILEHHUs U CPaBHEHUS, KpUTEPUH MPOBOJAMMOTO aHAJIN34;

BOCIPUHUMATh, POPMYIUPOBATH U MPEOOPA30OBBIBAT CYKIACHUS: YTBEPAUTEIHHBIC



¥ OTpUIIaTEJIbHbIC, EAMHUYHbIC, YACTHBIC U O0ILUE, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEUHS
B (Qaxrtax, [aHHBIX, HAONIONEHUSAX U YTBEPKACHUSX, IMpeajaratb KpUTEPUH
UIs1 BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JieNIaTh BBIBOJIBI C MCTIOIb30BAHNEM 3aKOHOB JIOTUKHU, I€TYKTUBHBIX U MHYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3duparh J0Ka3aTeNbCTBA MAaTEMaTHMYECKHMX  YTBEpXKACHUH  (IpsMble U
OT TMPOTHUBHOTO), TMPOBOJAUTH CAMOCTOATEIBHO  HECJIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTHYeCKUX (PaKkTOB, BBICTPAUBATh APryMEHTALMIO, MPUBOJIUTH MPUMEPHl U
KOHTPHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBIOMpaTh CIOCOO perieHust yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BIOMpaTh Hanbosee MOAXOMALUINI ¢ yUETOM CaMOCTOSITENIBHO BbIACIEHHBIX
KPUTEPUEB).

Ba3oBble ucciieqoBare/bCKUe 1eiCTBUSA:

WCIIOJIB30BaTh  BOIMPOCHI KaK HCCICIOBATEIbCKANA HMHCTPYMEHT TIO3HAHUSA,
dbopMyIUpOBaTh BOMPOCH, (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IPOBOJIUTH M0 CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY HECJIOKHBIM IKCIIEPUMEHT,
HEOOJIbIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJIECHUIO OCOOEHHOCTEM MaTEMAaTHYECKOTO 0OBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSTENbHO (OPMYIMPOBAaTH OOOOIIEHHUS ¥ BBIBOJALI 10 pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOJCHUS, UCCIICIOBAHUS, OIEHUBATH JOCTOBEPHOCTH IMOTYYEHHBIX
Pe3yIbTaTOB, BBIBOJIOB M 000OIIEHNUI;

MPOTHO3WPOBATh BO3MOXXHOE pPa3BUTHE TIpolecca, a TakKe BBIABUTATH
MIPETIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh ~ WH(OpPMAIUH,  JaHHBIX,
HEOOXOMMBIX JIJISl PEIICHUS 3a]1a4H;

BbIOUpaTh,  AHAIM3UPOBATH,  CHUCTEMATU3UPOBATh M WHTEPIPETHPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (POPM IIPEICTABIICHHUS,

BbIOMpaTh GopMy mpecTaBieHrss MHGOPMAIMKY U WILTIOCTPUPOBATH PEIIacMbie
3a/1a4y CXeMaMHu, TuarpaMMaMi, HHOUW rpaduKoi U MX KOMOWHAIIMSIMU;

OIICHWBATh HAJEKHOCTh MH(POPMAIIMH TI0 KPUTEPHUSIM, MPEIIOKCHHBIM YUUTEIIEM
WM COPMYITMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁnble JeHCTBUA:

BOCHIPUHUMATh U (POPMYJIHPOBATH CYXJACHUS B COOTBETCTBUM C YCJIOBHUSIMU U
HEJSIMA OOILEHUSs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
Y [IUCBMEHHBIX TEKCTAX, AaBaTh IIOSCHEHU 110 X0y PELICHU 3aa4l, KOMMEHTUPOBATh



TIOJTyYEHHBIN pe3yJIbTarT;

B XOJ€ OOCYXICHHS 3a/laBaTh BOMPOCHl IO CYIIECTBY OOCYXIAEeMOW TEMBI,
npo0sieMbl, pelaeMoi 3a/lauu, BBICKA3bIBAaTh WJICH, HALIEJICHHBIC HA MOWCK PEIICHHUS,
COTOCTABJIATh CBOM CYXICHHS C CYXJICHUAMH JPYyTUX YYaCTHUKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UILIUN, B KOPPEKTHOU dopme (HOopMyIHpoBaTh
pa3HOTJIaCHsl, CBOM BO3PAKEHUS;

NPEICTABISATh PE3YNbTAaThl PEIICHUS 3a/Jadyd, SKCIEPUMEHTa, HCCICIOBAHUS,
IPOEKTa, CaMOCTOATENbHO BBHIOMPATh (OpMaT BBICTYIUICHUS C Y4€TOM 3a1ad
NPE3CHTAINN U 0COOCHHOCTEH ayITOPHUH;

MOHMMATD U UCIIOJIb30BaTh MPEUMYIIIECTBa KOMAHIHOW U MHIUBUIYaTbHOU pabOThHI
IIPU PEIICHUN YUYEOHBIX MaTEeMaTHUECKHX 3a71a9;

OPUHUMATH 1E€Jh COBMECTHOH JCSITENBbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO
COBMECTHOU palOTHI, paclpenemsiTh BUIbl paboT, JOrOBAPUBATECS, OOCYKIaTh MPOIIECC
U pe3yabTar paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYXKIeHUS, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI U IPYTHE), BHITIOIHATH CBOIO YaCTh pabOThI U KOOPAHMHUPOBATH CBOU
JEHCTBUS C APYTUMHU YWiIEHAMHU KOMAaH/Ibl, OEHUBATh KaYECTBO CBOETO BKJa/a B OOIIMIA
IPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSL.

PerynsitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTABJIATh IUIaH, AJIFOPUTM pEIICHUs 3aJaud (UM €ro 4acTb),
BBIOMPATh CIOCO0 pelIeHHs C YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BAapUAHTBl PEIIEHUH C y4&TOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIBb:

BJAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIA Mpolecca M pe3yjbTara
pelIeHns MaTeMaTHIeCKON 3a1a4uu;

MpeIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH TNpH PEIICHUWW 3a/JayH,
BHOCHTHh KOPPEKTHUBBI B JIEATEIHHOCTH HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJIECHHBIX
OILIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yJbTaTa JESATEIBHOCTH IIOCTABICHHON LIETU WU
YCIIOBUSIM, OOBACHATH NPUYUHBI JOCTHXKEHHUS WM HEJOCTHKEHHUS LETH, HaXOAWUTb
OLIMOKY, TaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynpTaTbl OCBOEHHUS MPOrPaMMbl [0 MAaTEMAaTHUKE MPEACTABIICHBI
1o rojiaM 0Oy4eHHs B CIEAYIOMINX pa3/iesiax MporpaMMbl B paMKaX OT/IETbHBIX yUeOHBIX
KypcoB: B 5—6 kjaccax — Kypca «Maremarukay, B 7-9 kiaccax — KypcoB «Anredpay,
«I'eomeTpus», «BEpOATHOCTD U CTATUCTUKA.



OEJEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

MNOACHUTEJIBHASA 3AIIMCKA

[IpuoputeTHbIMU LIETsAMM OOy4YeHUs MaTeMaThke B 5—6 Kiaccax SIBISIOTCS:

npoJoJDKeHnEe (OPMHUPOBAHMS OCHOBHBIX MATEMATUYECKUX TOHATUN (YHUCIIO,
BEMYMHA, TeoMeTpuueckas ¢urypa), O0OCCIEUMBAIONIUX IPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHUs 00yYaIOIINXCS;

pPa3BUTHE MHTEIUICKTyalIbHBIX M TBOPYECKUX CIOCOOHOCTEW O0O0yyarommuxcs,
MO3HABATEIbHOW AKTHBHOCTH, HMCCIIECIOBATEIbCKUX YMEHUM, HWHTEPECA K H3YyUYCHUIO
MaTEMaTHKH;

MOJIBEICHHE OOYYaloIIMXCSd Ha JOCTYITHOM I HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOIIETO MUPA;

dbopmupoBaHue (PYyHKIIMOHAIBHOM MaTeMaTUYeCKOW TIPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMaTHYECKHE OOBEKThI B pEAIbHBIX IKU3HEHHBIX CHUTYaIlHsX,
MPUMEHATh OCBOCHHBIE YMEHUS I PEIIEHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3ajadY,
VHTEPIPETUPOBATL TOJYUYECHHBIE PE3YJbTAThl W OLEHMBAaTh KX HAa COOTBETCTBHUE
IIPAKTUYECKON CUTYALUU.

OcCHOBHBIE JIMHUM COJEpKaHUA Kypca MaremMaTuku B S5—6 Kiaccax —
apudMeTHUecKasi U TeoOMETpUYECKas, KOTOpPbIE Pa3BUBAIOTCS MapajlieNIbHO, KaxKas
B COOTBETCTBUM C COOCTBEHHOW JIOTMKOW, OJTHAKO, HE HE3aBHUCHUMO OJHA OT APYTOM,
a B TECHOM KOHTaKT€ M B3aMMOJACHUCTBUHU. TakKe B Kypce MAaTEeMaTHKH MPOUCXOIAUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATEIHHONW CTATUCTUKH.

N3yuenne apudmMeTnueckoro Marepuaia HAuYMHACTCS CO CHUCTEMaTu3aluu |
Pa3BUTHS 3HAHUM O HATYPaJIbHBIX YUCIIAX, MOJYYEHHBIX Ha YPOBHE HAYAJILHOTO OOIIETO
oOpa3zoBanusi. Ilpu 95TOM  COBEpIICHCTBOBAHWE BBIYUCIUTEILHOW TEXHUKA H
dbopMUpOBaHME  HOBBIX TEOPETHUECKMX  3HAHUW  COYETAeTCI C  Pa3BUTHEM
BBIYMCIIUTEIILHON KYJBTYpbl, B YAaCTHOCTU C OOy4YE€HHEM MPOCTEHIINM MpuéMam
NPUKUJIKK U OLICHKM PE3YJIbTAaTOB BbIYMCICHUN. H3yueHHWe HaTypallbHbIX YHCE
MPOJOJIKAETCS B 6 KJIACCE 3HAKOMCTBOM C HAYAJIbHBIMHU MMOHSATUAMU TEOPUHU JETUMOCTH.

Hauano n3zy4enusi OOBIKHOBEHHBIX U JICCSITHYHBIX IPOOEi OTHECEHO K 5 Kiaccy. ITo
MePBbIN ATAIl B OCBOCHUH APOOEH, KOT/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJICSIMH,
MOHSATUSIMU TeMBbI. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX po0Oei B TOJIHOM 00BEME
MPEANIECTBYET M3YyUYCHUIO JIECATUYHBIX APOOEH, 4TO 1eecoo0pa3HO ¢ TOUKH 3PCHUS

JIOTUKU W3JI0KEHUSI YUCIIOBOW JIMHWM, KOTJA MpaBUJia JACHCTBUU C JECATUYHBIMU
JIPOOSIMA MOYXHO O0OOCHOBATh YK€ M3BECTHBIMU QJITOPUTMAMH BBITIOTHEHUS JIEHCTBUMA
C OOBIKHOBEHHBIMU JAPOOSMH. 3HAKOMCTBO C JECATUYHBIMU JPOOSIMU PACIIUPUT
BO3MOXHOCTH JIJIi TOHUMaHUS OOYYalOIMUMHKCS TPUKIAJHOTO MPUMEHEHUS HOBOU
3allACU TIPU M3YUYECHUHU JPYTUX MPEIMETOB M MPU NPAKTUYECKOM HCIOIB30BAHUM.
K 6 xmaccy oTHecéH BTOpOM OJTalm B H3YYCHHH JApoOei, T/ae MPOUCXOIAUT
COBEPIIICHCTBOBAHKME HABBIKOB CPABHEHHS M MPEe0Opa3oBaHus ApoOeii, 0CBOCHIUE HOBBIX
BBIYMCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHHUKU BBIYMCICHHI, B TOM YHCIE

8



3HAUEHUN BBIPAXKEHUM, coaepkKalluX M OOBIKHOBEHHbBIE, M JECATUYHBIE JpOOH,
YCTaHOBJICHHE CBSI3€H MEXIy HUMH, pACCMOTPEHHE MPUEMOB pelIeHHs 3a7a4 Ha JPOOH.
B Hauane 6 kjacca IpOUCXOANUT 3HAKOMCTBO C IOHSATHEM IIPOLICHTA.

OCOOEHHOCTBIO N3YUYEHHUS MTOJIOKUTEIBHBIX U OTPULIATENILHBIX YUCEN SBJSIETCS TO, UTO
OHM TAKX€ MOT'YT PACCMaTPUBAThCS B HECKOJIBKO 3TanoB. B 6 kilacce B Havasie U3y4eHusI
TeMbl «I1010XKUTENbHBIE U OTPULIATENBHBIE YMCIIa» BbIAeIseTcs noareMa «Llenbie uncnay,
B paMKax KOTOPOM 3HAKOMCTBO C OTPHUILATEIbHBIMU YHCIAMH W JEHCTBUAMHU
C ITOJIOXKUTENIBHBIMA M OTPULIATEIBHBIMU YMCIIAMU IIPOUCXOIUT Ha OCHOBE COZIEPKATEIIBHOTO
NOJIX0Aa. DTO MO3BOJISIET HA JJOCTYITHOM YPOBHE MO3HAKOMUTH O0YYarOIIHUXCSl TPAKTUYECKH
CO BCEMM OCHOBHBIMM IIOHATHSIMH TEMBI, B TOM YHCIE€ M C IPABWIAMH 3HAKOB
IIPY BBITOJTHEHUHU apU(PMETUUECKUX ACUCTBUNA. MI3yueHne paoHaIbHBIX YHCEN Ha 3TOM He
3aKOHYMTCS, a OyJIET MPOJIOJKEHO B Kypce anreopsl 7 Kiacca.

[Ipu o0OyyeHMM pEIIEHHIO TEKCTOBBIX 3aJad B S5—6 KiaccaXx HCIOIb3YIOTCS
apumernyeckue npuémsl perieHus. [Ipu oTpaboTke BHIYMCIUTENBHBIX HABBIKOB B 5—6
KJIACCax pacCMaTPHUBAIOTCS TEKCTOBBIE 3a1a4X CIIEAYIOIIMX BUJIOB: 33/1a4H HA IBH)KCHHUE,
Ha YacTH, HAa IOKYNKHU, HAa padOTy U MPOU3BOJUTENBHOCTD, Ha IPOLIEHTHI, HA OTHOILICHUS
u nponopuuu. OOyyaroluecs: 3HaAKOMSTCS ¢ MpUEMAMM pPELICHUs 3a1ad 1nepedopom
BO3MOYKHBIX BapHUaHTOB, y4arcs paboTaTh ¢ MH(pOpManuei, NpeIcTaBlIeHHo B popme
TaOJIUL WIN JUarpamM.

B mporpamme yuebHOro kypca «Maremarukay» MpeayCMOTPEHO (POPMHpPOBAHUE
IPONEAECBTUUECKUX aNreOpanyeckux mnpeacTaBieHud. bykBa kak CUMBOJI HEKOTOPOIO
yyuciaa B 3aBUCHMOCTM OT MAaTe€MaTHYeCKOro KOHTEKCTa BBOAMTCS IOCTENEHHO.
bykBeHHass CHMBOJIMKA IMIMPOKO MCHOJB3YETCA MPEXKAE BCEro JUisl 3aluCHh OOIIUX
YTBEPKACHUN U IPEIOKEHHM, (POPMYJI, B YACTHOCTH JIJISl BBIYMCIEHUS TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIIA.

B nporpamme yueOHoro kypca «Marematuka» TNpeACTaBlieHAa HarjsaHas
reOMETpHs, HalpaBJCHHAas HAa pa3BUTHE OOPA3HOrO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpa)KeHUs, N300pa3nuTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3YyYEHUH I€OMETPUH,
KOTOpPBI  OCYIIECTBJIIETCSI HAa  HAarJHO-NPAKTUYECKOM  YpPOBHE,  OIHMPAETCs
Ha HarjasigHO-oOpa3Hoe MbIlUIeHHEe oOy4Jaromuxca. bonblmas pojib  OTBOJIUTCS
PAKTHYECKOHN JEsITeIbHOCTH, OMBITY, SKCIIEPUMEHTY, MoennpoBannto. O0yyarommuecs
3HAKOMSITCA C T€OMETPUYECKUMU (UTypaMu Ha TJIOCKOCTH M B MPOCTPAHCTBE, C HX
OpOCTEHIIMMU  KOH(QUTYpalusiMi, YydaTcs H300pakaTb HMX Ha HEJIMHOBAHHOW U
KJIeT4yaTol Oymare, paccMaTpuBalOT MX MpOCTEeIMe cBocTBa. B mporecce n3zydeHus
HarJsAHOW T€OMETPUM 3HAHUS, MOJyYEHHbIE 00YyYarolIMMHCS Ha YPOBHE HA4aJbHOTO
o011ero 00pa3oBaHusi, CHCTEMATU3UPYIOTCS U paCIIUPSIIOTCA.

CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax W3y4daeTcs UHTETPUPOBAHHBIN MIpeIMET
«Marematrka», KOTOPBIM BKIIOUAET apuU(PMETHUYCCKUN MaTepral M HATJSAHYIO
TE€OMETPHIO, a TAK)KE MPOINEACBTHUECKUE CBEACHUS W3 aireOpbl, AJIEMEHThI JOTHKU U
HayaJia OMKUCATEIbHOU CTATUCTUKH.

Oo111ee yKcio 4acoB, peKOMEHA0OBAHHBIX ISl U3y4eHUsl MaTeMaThku, — 340 gacos:
B 5 knacce — 170 yacoB (5 yacoB B Hefieno), B 6 kiacce — 170 gacoB (5 4acoB B HEEIIO).



COJEPKXAHUE OBYYEHUA
5 KUIACC

HarypaJjbHble ync/ia U HyJIb

Harypanpnoe wuyuncnmo. Psn wHarypampHbix umcen. Yucmo 0. HM3obpaxkenwue
HATYpaJbHBIX YUCEJ TOYKAMU Ha KOOPJIUHATHOMN (YMCIOBOM) MIPSIMOA.

[TosunnonHas cucTeEMa CUHACIECHUA. PuMckasgs HyMmepanus Kak [pPUMED
HEMO3UIIMOHHON CHUCTEMBI CUHUCIICHUS. [leCsITUUHAs CUCTEMA CUHUCIICHUS.

CpaBHeHHE HaATypalbHBIX 4YHCEJ, CPaBHEHHE HATYypPaJIbHBIX YHUCEN C HYJEM.
CrniocoObl cpaBHeHUsI. OKpyTIIEHHE HATYPAIbHBIX YUCEIL.

CrioxeHne HaTypaJIbHbIX YUCEJ, CBOMCTBO HYJISI IPU CJIOKEHUU. BhlunTanue kak
NeicTBAE, 00paTHOE CIOKEHHIO. Y MHOKEHUE HATypajbHBIX YHCEN, CBOMCTBA HYJIS U
CAVHMIIBI TP YyMHOXKEHUHM. [leneHue kak JedcTBUe, OOpaTHOE YMHOXKEHHIO.
KoMrioneHTs! neiicTBUi, CBsA3b Mexy HUMH. [IpoBepka pesyibraTta apupMEeTHIECKOTO
nevctBud. IlepemecTuTeNnbHOE W COYETATENBHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHHUSI, paclpeeTuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonb3zoBanne OyKB I 00O3HAYEHHsS] HEU3BECTHOTO KOMIIOHEHTA U 3aIlUCHU
CBOMCTB apu(METHUUYECKUX JCHCTBUIA.

Jlenutenn u KpaTHBIE YHCIIA, PA3J0KEHNE HA MHOXUTENIH. [IpocThie U cCOCTaBHBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Crenenb ¢ HaTYpaJIbHBIM TTOKAa3aTEIEM. 3aliCh YHCIA B BUAE CYMMbI Pa3psiIHBIX
ClaraeMbIXx.

HucnoBoe BorIpakeHUE. BpIlUMCIEeHNE 3HAYEHUM YUCIIOBBIX BBIPAXXECHUH, NOPSIOK
BBITIOJIHEHUSA J€UCTBUU. VCnonb30BaHWE TpPU BBIYUCICHUSX NEPEMECTUTEIIBHOTO H
COYETATETLHOTO CBOMCTB (3aKOHOB) CIIOKCHHS M YMHOXEHUS, PaclpeleTuTeIbHOTO
CBOMCTBA YMHOXECHHS.

Apodu
[Ipencrasienune o ApoOU Kak crocoOe 3amucu 4acTu BeUUUHbl. OOBIKHOBEHHBIE

npobu. IlpaBuiibHBIE W HempaBwibHbIE ApoOu. CmemnianHas ApoOb, MPEACTABICHUE
CMEIIaHHOW ApoOW B BHUJEC HEMPaBUJIBLHOW APOOM W BBIJICICHHUE IIEJI0OM YaCTH 4YHCIIa
W3 HemnpaBWwIbHOW Apobu. M3o00pakeHwe apoleil ToukaMyd Ha YHUCJIOBOM MPSMOM.
OcHoBHOe cBoiicTBOo apodu. Coxpamenne napoOei. IlpuBeaenue npobu K HOBOMY
3HameHaTeno. CpaBHEHUE JpoOei.

CrnoxeHue W BbIYUTaHHUE JpoOeil. YMHOXKEHHE M JeJieHHe JpoOeil, B3auMHO-
obpartHbie 1podu. HaxoxaeHne 4acTy 1e0To 1 1EeJI0To MO €ro YacTH.

Jlecatuunas 3amuch ApoOei. [IpencraBieHue gecaTUUHOM JpoOU B BHUJIE
0ObIKHOBEHHOU. M300pakeHue IECATUYHBIX ApoOed TOYKaMU Ha YHUCIOBOM MPSMOM.
CpaBHEHHUE JECATUIHBIX APOOCH.

Apudmernueckue AEHCTBUS C JECATUUYHBIMU JpoOsMU. OKpyTrieHUEe EeCITUIHBIX
poOeii.
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Pemenue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3a7a4 apu(dMETHUYECKHM CrocoOoM. PerieHue JIormdeckux
3amad. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Vcmolsib3oBaHMe
MIPU PEIICHUU 33/1a4 TaOJIUIl U CXEM.

Pemenue 3amay, coneprkaimx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBI: CKOPOCTb,
BpEMs, PACCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb. EIWHMIBI M3MEpPEHUS: MAacCHI,
00BbéMa, TICHBI, PACCTOSHUS, BpEMEHH, CKOPOCTH. CBS3h MEXKIY SIUHUIIAMUA U3MEPEHUS
Ka)KJI0M BEJIMYMUHEIL.

Pemienre 0CHOBHBIX 3aj1a4 Ha APOOU.

[Ipencrapienue TaHHBIX B BUAE TAOUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsanaele npencraBieHus o QuUrypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
JIy4, yIOJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT. YTOJI. [IpsAMOii, OCTpBIH, TYIION
Y Pa3BEPHYTHIN YIJIBL.

JInuHa OTpe3Ka, METPUYECKHME €AWHULbI UINHBL. JJIMHA JOMaHOW, NepuMerp
MHOI'OYT'OJIbHUKA. MI3MepeHne U OCTPOECHUE YIVIOB C IIOMOILBIO TPAHCIIOPTUPA.

Harnsnnele mnpencrtaBiaeHuss o (Qurypax Ha IUIOCKOCTA: MHOTOYTOJIBHHK,
PsIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o00paxenue ¢uryp, B TOM uuciae Ha kiueryatod Oymare. Iloctpoenue
KOH(DUTypaluii U3 4acTeu mpsiMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTol Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Tmomans MPSIMOYTOJIbHUKA u MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX
U3 MPSMOYTOJBHUKOB, B TOM 4Hciie (Uryp, M300paKEHHBIX Ha KIET4yaTou Oymare.
EnuHunb! uamepeHus miomaim.

Harnsnnele mpencraBieHus O MPOCTPAHCTBEHHBIX (UTYpax: MPSMOYTOJIbHBIN
napajienenunesa, Kyo, MHOrorpaHHuku. M300paxenue npocTelmx MHOTOIPaHHUKOB.
Pa3sépTku kyOa u napamnenenunena. Co3nanue MoJeIe MHOTOTpaHHUKOB (U3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPHUAIIOB).

O0BEM MPAMOYTOJIBHOTO Napajuienenumnena, Kyoa. EnuHuibl usmepeHus: oobEma.

6 KIIACC

HartypaabHblie yucia

Apudmernueckre JAEUCTBUS € MHOTO3HAYHBIMU HATYpPaJIbHBIMH YHCIAMHU.
UucnoBbie BBIpAKEHUS, MOPSAOK IEUCTBUM, MCMOIb30BaHHE CKOOOK. Mcnonb3oBaHue
IIPU  BBIYMCIICHUSX IEPEMECTUTEIIBHOIO M COYETAaTEIBbHOIO CBOMCTB CIIOKEHMS U
YMHOKEHHSI, PACIPEACIUTEIBHOIO CBOKMCTBA YMHOXEHUSA. OKpYIJIEHHE HaTypalbHBIX
YuCe.

Jlenutenu u KpaTHBIC YUCIIa, HANOOJIBITUN OOIINI TETUTETh U HANMEHbBIIIee 001Iee
KpaTHoe. JlenuMOoCcTh CyMMBI U POU3BEAEHHUS. JleneHne ¢ OCTaTKOM.
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Apoon
OObIKHOBEHHas: JApoOb, OCHOBHOE CBOWMCTBO JpoOH, COKpalleHue apooOei.

CpaBHeHne u ymnopsjodyuBaHue [poOeil. Pemenme 3amay Ha HaxOXIACHHE 4YacTd
OT LEJIOro W UEeNoro mo ero yactu. JlpoOHOe YMCeI0 Kak pe3ysbTaT JeJCHUS.
[TpencraBieHne NECATUUHOM NpoOM B BUAE OOBIKHOBEHHOW IpOOM M BO3MOXKHOCTH
IPENCTaBICHNUsS] OOBIKHOBEHHOW IpoOM B BHUAE HECATUYHOW. JlecsaThuHble IpoOM U
MeTpuyecKas cuctema Mmep. Apudmernyeckue AEUCTBUS M YUCIOBBIE BBIPAKECHUS
¢ OOBIKHOBEHHBIMU U JAECATUYHBIMU JPOOSMHU.

OtHotuenue. Jlenenne B JaHHOM OoTHoIIeHUWU. Macmra0, nponopuus. [Ipumenenune
IIPONIOPLINN NPH PELICHUH 3aa4.

ITonsiTne mpoueHTa. BelYKMCIIEHHE MPOLIEHTA OT BEIMYMHBI M BEJIIMYUHBI 10 €€
IpOLEHTY. BblpakeHHMEe NPOUEHTOB JAECATUYHBIMU ApoOsimu. Pemienue 3amay
Ha IPOLEHTHI. BelpakeHne OTHOLIEHUS BEIUYUH B IIPOLIEHTaX.

HHonoxuTeabHbIC U OTPULATEIbHBIC YHCIA

IlonoxurensHple U oTpuuarenbHble 4yucna. lLlensle yucna. Moayns dwucia,
reOMETPUYECKasi MHTEpIpeTaLns MOAyJs uncia. M300paxeHnue yucen Ha KOOpAUHATHOM
npsamoil. YucnoBele mnpoMexyTku. CpaBHeHue uucen. ApudmMernyeckue IercTBUs
C IIOJIOKUATEJIBHBIMU U OTPULIATEIIBHBIMY YU CIIAMM.

[IpsmoyrosbHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, abcuucca u opauHarta. [loctpoeHue Touek u Guryp Ha KOOpIMHATHOU
IUIOCKOCTH.

BykBeHHBbIE BHIpAKEHUS

[Ipumenenre OyKB aJis 3alMCH MaTEMAaTUYECKHX BBIPAKCHUNW U MPEJIOKEHUN.
CpoiicTBa apu(mMeTHuecKUX JCHCTBUN. bByKBEHHbIE BBIPAKEHHUS U YHCIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XKICHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmynbl, GopMyibl HepuMeTpa M IUIOUIAAM NPSAMOYTOJIbHUKA, KBajpara, 00bEMa
napasuiesienumneaa u Kkyoa.

PemeHne TeKCTOBBIX 3a/1a4

Pemrenne TeKCTOBBIX 3a7a4 apu(METHUYCCKUM CIIOCOOOM. PelieHue ormaeckux
3aaa4. Pemenue 3a1ad mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemrenue 3agay, copepxaimx 3aBUCUMOCTH, CBA3bIBAIOIINX BEJIMYMHBI: CKOPOCTb,
BpEMsl, PaCCTOSTHUE, IICHA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIILHOCTD, BPeMs, 00BEM
paboThl. EAMHUIIBI M3MEPEHUS: MacChl, CTOUMOCTH, PAaCCTOSHUS, BPEMEHH, CKOPOCTH.
CBs3b MEXIY €AMHULIAMA U3MEPEHUS KaXK]I0M BEJTUYUHBI.

Pemrenue 3amay, CBsI3aHHBIX C OTHOIICHWEM, IPOMOPIUOHAIBHOCTHIO BEJIWYHH,
MPOIICHTAMHU; PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

OueHka W TpPUKHUAKA, OKpyrjieHue pesyibrara. CocTaBieHHe OyKBEHHBIX
BBIPAKECHUH I10 YCIOBUIO 3aJa4MU.

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmui, W auarpamMm. CronOuatbie
JAArpaMMbl: YTEHHUE U MTOCTPOEHHE. UTEHUE KPYTOBBIX JUArpaMM.
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Harasignas reomerpust

Harnsanuele npencrapinenus o Gurypax Ha MIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqyd, Yrodl, JJOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYXHOCTb,
KpYT.

B3anMHOe pacrnosniokeHue IByX MPSMbBIX Ha IUIOCKOCTH, MapajulesIbHbIE MPSMBIE,
NEPIEeHIUKYISIpHBIE MpsiMble. VI3MepeHne pacCTOsIHUN: MEXKTy ABYMsI TOUKAaMH, OT TOUKH
710 MPSIMOM, JUTMHA MapIIpyTa Ha KBaJpaTHOU CETKeE.

N3MepeHne © MNOCTpPOEHHWE YIVIOB C TOMOIIBKD TpaHcmopTupa. Bunibl
TPEYTOJILHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YeThIPEXYTONBHUK, IPUMEPBI YETHIPEXYTOIBHUKOB. [ [pSMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOMCTB CTOpPOH, YIJVIOB, nuaroHaned. M3oOpaxenue
reoMeTpudecKkux ¢GUryp Ha HEJIMHOBAHHOW Oymare ¢ HCIOJIb30BAaHUEM IIUPKYJIS,
JUHENKH, yTolbHUKa, TpaHcnopTupa. [locTpoeHus Ha kieryaToit Oymare.

[lepumerp MHoOroyronbHuka. [loHaTHe miomann (GUrypel, €IUHHUIBI U3MEPEHUS
wiowaan. [pubnmxénnoe nsmepenue miomwagd Guryp, B TOM 4uciie Ha KBaJpaTHON
cetke. [IpubnmxéHHOE N3MepeHne JJIMHBI OKPYKHOCTH, IJIOIIAIU KpyTa.

CummMeTpus: LIeHTpalibHasi, OCEBAs U 3€pKaJIbHAsi CHMMETPHH.

[TocTpoeHnre cUMMETPUYHBIX QUTYD.

HarnsinHele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (UTypax: napavieienunes, Kyo,

npu3Ma, mupamuaa, KOHyC, IWIHHIP, map u cgepa. M3o0pakeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOIPAHHUKOB, UUIUHAPA U KOoHYyca. Co3aaHue Moenen
MPOCTPAHCTBEHHBIX GUTyp (M3 OyMaru, MpoBOJIOKH, IIACTUIINHA U JPYTUX MAaTEPUAIIOB).

[Toustue o0O0BEMaA, enuHUIBI U3MepeHus o00bEMa. OO0BEM MNPSAMOYTOJBHOTO

napasuienenunesaa, Kyoa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pe3yNbTaThl OCBOCHUS MPOrPaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus B S KJacce:

Yucaa v BbIYUCICHUSA

[ToHumaTh ¥ MPAaBUIBHO YHOTPEOJSATh TEPMHUHBI, CBS3aHHBIE C HATypPAIbHBIMU
YUCIaMU, OOBIKHOBEHHBIMH M ICCITUYHBIMU JPOOSIMHU.

CpaBHUBaTh M YNOPSAI0OYMBATH HATYpaJibHbIC YHCJIA, CPABHUBATH B MPOCTEUIINX
CIIy4asix OOBIKHOBEHHBIE JIPOOH, IECSITUUHBIEC TPOOH.

COOTHOCUTBH TOUKY Ha KOOPJIMHATHOM (YMCIIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €
YUCJIOM M W300pakaTh HaATypajbHBIC YHCIa TOYKAMH Ha KOOPIWHATHOW (YHCIIOBOM)
MIPSIMOU.

Beimonuare  apudMernueckue — JASHCTBUSL € HATypaJbHBIMHU  YHCJIaMH,
C OOBIKHOBEHHBIMU APOOSMU B MTPOCTEUIITUX CITydasiX.

BrINoaHATH NPOBEPKY, IPUKUJIKY PE3YTbTATA BHIYUCICHUIN.

OKpyTIIsTh HaTypajbHbIE YKCIIA.
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Pemenue TeKCTOBBIX 32124

Pemate TekcTOBBIE 3amauM  apUPMETHICCKAM CIIOCOOOM ¥ C  TOMOIIBIO
OpraHn30BaHHOTO KOHEYHOTO Nepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, cogepxkalire 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIIMUYUHBI: CKOPOCTb,
BpEMSI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTS.

Hcnonb30BaTh KpaTKWe 3alUCH, CXEMbI, TaOJUIIbI, 0003HAUYCHHS TPHU PEIICHUH
3ajad4.

[Tonb30BaThCS OCHOBHBIMU €IMHUIIAMU H3MEPEHMS: 1I€HbI, MAcChl, PACCTOSHHUS,
BPEMEHH, CKOPOCTH, BBIPAKATH OJHU €IMHULIBI BEJIMYUHBI YEPE3 JIPYTHE.

N3BnekaTp, aHanM3UpoBaTh, OIEHHUBATh HWHOOpPMALMIO, TMPEACTABICHHYIO
B TaOyMIle, Ha CTOJIOYATON NUarpaMMe, MHTEPIPETUPOBATh MPEACTABICHHBIE JIaHHbIE,
MCIOJI30BaTh JAHHBIC IPU PEIICHUN 3a]1a4.

Harasinnas reomerpust

[Tosp30BaTHCA TEOMETPUUECKUMU MOHATUAMU: TOUKA, MPsIMast, OTPE30K, JIyd, YIroJl,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoaUTh mNpUMEPHI OOBEKTOB OKPYKAIOIIETO MHpa, HUMEKIMUX GopMy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKO C YyIJIaMHU: BEpIIMHA CTOPOHA,
C MHOT'OYTOJIBHUKaMHU: YroJl, BEpIIMHA, CTOPOHA, JUAarOHallb, ¢ OKPY>KHOCTBIO: PAINYC,
TAAMETP, UEHTP.

N300pakath N3y4eHHBIC TEOMETPUUYECKUE (PUTYPHI HA HETMHOBAHHOM U KJIETYATON
OyMare ¢ TOMOIIBIO IUPKYJISI ¥ TWHEHKH.

HaxomuTe [MHBI OTpPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHUEM C ITOMOILIBIO

JIMHEN KU, CTPOUTH OTPE3KH 3aIaHHOM JUTUHBL, CTPOUTH OKPYKHOCTh 33JJaHHOTO Paguyca.

Hcnonb30BaTh CBOWMCTBA CTOPOH M YIVIOB MNPSIMOYTOJIbHMKA, KBaapara IJid HX
MOCTPOEHMUS, BBIYMCIICHUS IUIOIIAIN U IEPUMETPA.

Boluucnsate mepuMmerp W IJIOMIAAL  KBajapaTa, NPsIMOYTOJbHUKA, QUryp,
COCTaBJICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM UKCIIe (PUTYP, N300paKEHHBIX HA KJIIETUATON
Oymare.

[Tonb30BaThCS OCHOBHBIMHM METPUUYECKUMHU €AWMHUILIAMUA M3MEPEHHS IJIMHBI,
MJIONIAIM; BBIpAXKaTh OJHUA €IMHULIBI BEJIMYMHBI YEPE3 IPyTHE.

Pacnio3naBate mapamenenunen, KyO, WCMONB30BAaTh TEPMHUHOJIOTHIO: BEPIINHA,
pebpo rpaHb, U3MEPEHNUs, HAXOUTh U3MEPEHUS MapajuieNenumnesaa, Kyoa.

Beruucnare 00bEM  KyOa, mnapajieienurena Mo 3aJaHHBIM ~ U3MEPEHUSIM,
M0JIb30BATHCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HecimoxHBIE 3a1auM  HA HU3MEPEHUE TE€OMETPUYECKUX  BEIIMYHH
B MMPAKTUYECKUX CUTyaLIHUSX.
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[IpeameTHBIC pE3yJbTaTHl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHITY
oOydeHus B 6 Kiaacce:

Yuciia 1 BbIYUCICHUSA

3HaTh M IOHUMATh TEPMHUHBI, CBSI3aHHBIE C pA3JIMYHBIMH BHJAMH YHCET H
croco0aMu WX 3alkCH, NEePeXOAUTh (€CIM 3TO BO3MOXKHO) OT OJHOW (DOPMBI 3alUCH
qyuclia K Ipyrou.

CpaBHMBATh U YIIOPSIIOYUBATS IIE€JIbIC YUCIIA, OOBIKHOBEHHBIE U IECSITHYHBIE TPOOH,
CpPaBHMBAThH YMCJIA OJTHOTO U PA3HBIX 3HAKOB.

BoInonHsTh, coueras yCcTHbIE M TUCbMEHHbIE TPUEMBI, apudMeTrnueckue 1eiCTBUs
C HaTypajJbHBIMU M IENBIMH YHUCIaMH, OOBIKHOBEHHBIMH M JECATHUHBIMH APOOSIMH,
IIOJIOYKATEJIBHBIMU U OTPULIATEIIBHBIMUY YU CIIAMM.

BprunciATe 3HaYEHWs YUCIOBBIX BBIPAKEHHM, BBINOJHATH NPUKUAKY U OLICHKY
pe3yabpTaTa BBIYMCICHHWI, BBINIOJHATH MPEOOpPa30OBaHUSl YHUCIOBBIX BBIPAKEHUN
Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPIWHATHOW NMPAMOU C COOTBETCTBYIOIIUM €U YUCJIOM H
M300pakaTh yuciaa TOYKAMU Ha KOOPJIMHATHOM NPSIMOM, HAXOJIUTh MOAYJIb YHCIIA.

COOTHOCHTH TOYKHM B IPSIMOYIOJIBHON CHUCTEME KOOPAMHAT C KOOPIAWHATAMH 3TOU
TOYKH.

OKpyTJIsTh LENble YUCa U JECATUYHBIE APOOH, HAXOIUTh TPUOIMKEHUS YUCE.

YucsioBbie M OYKBEHHbIE BHIPAKECHHUS

[TonumaTte W ynoTpeOJATh TEPMHHBI, CBSI3aHHBIE C 3aMKUCHIO CTENEHU 4YHUCIA,
HaXOJWTh KBaJpaT M KyO 4YHCJA, BBIUUCIATH 3HAYEHUS YHUCJIOBBIX BBIPAKEHUH,
COJIEp)KAIMX CTEIICHMU.

ITonb3oBaThCs TpU3HAKAMM JIIMMOCTH, PACKJIaJblBaTh HATypajbHBIC 4YHCIIA
Ha MPOCTHIE MHOXKHUTEIIH.

ITonp30BaThCS MacIITabOM, COCTABIATH IIPOIIOPIIUU U OTHOIIICHUSI.

Ucnonb3oBaTh OyKBBI I OOO3HAYECHHS YHUCET TPHU 3alUCU MaTeMaTUYECKHUX
BBIpAKEHUN, COCTABJIATH OYKBEHHBIC BBIpaXX€HHUS W (OPMYJIbI, HaXOIUTh 3HAUCHHS
OYKBEHHBIX BBIpaXXEHUM, OCYIIIECTBIISAS HEOOXOIUMbIE MTOJACTAHOBKHU U ITPeoOpa3oBaHUsI.

HaxoauThs HEM3BECTHBIN KOMIIOHEHT PABEHCTRBA.

PenieHne TeKCTOBBIX 3a1a4

Pemrats MHOTOIIIAroBBIe TEKCTOBBIC 3aaUl ApU(PMETHISCKUM CITIOCOOOM.

Pemate 3amaum, CBs3aHHBIE C OTHOIIEHUEM, IMPOMOPIHMOHAIBHOCTHIO BEJIWYHH,
MPOIICHTAaMH, PEIIaTh TP OCHOBHBIC 3a/1a4l HA JPOOH U MPOIECHTHI.

Pemate 3amaun, comepkalirde 3aBUCHMMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTb,
BpeMsl, pAcCTOSIHHME, II€Ha, KOJMYECTBO, CTOUMOCTh, MPOU3ZBOJAMUTEIHHOCTh, BpEMS,
00bémMa paboThl, UCHOIB3YS apumMeThyeckue JACUCTBUS, OIEHKY, MPUKHUJIKY,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUST COOTBETCTBYIOIINX BEJIUYHH.

CocraBnsaTh OYKBEHHBIE BRIPAKECHHMSI 110 YCIIOBHIO 3aa4H.
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W3Bnekats nHPOpMAIHIO, TPEICTAaBICHHYIO B TA0IHMIIaX, HA TUHEHHOM, CTOI0YaTON
WIM KPYyroBOM  JauarpamMmax, HWHTEpPIPETUPOBATh  IPEACTaBICHHBIC JIAaHHEIC,
UCIIOJIb30BAaTh JIaHHbIC TPU PELICHUH 3a/1a4.

[IpencraBnsaTe uHGOPMALKMIO C TMOMOUIBIO TaONHI, JUHEHHOW M CTOJIOYATOU
JarpamM.

Harasignas reomerpust

[IpuBoauTh mNpUMEpPHI OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEKMUX GopMy
U3YYEHHBIX T€OMETPUUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PABHBIX
U CUMMETPUYHBIX QUTYD.

N300pakaTh ¢ MOMOIIBIO IIUPKYJISl, TUHEHKH, TPAHCIIOPTHPA HAa HEJIMHOBAHHOW U
KJIeT4aTo Oymare M3yuyeHHbIE IIJIOCKHE reomMeTpudeckue (urypbl U KoHpurypamum,
CUMMETPUYHbBIC (DUTYPHI.

[Tosnb30BaThC TEOMETPUUYECKUMH MOHATUSMU: PABEHCTBO (UTYp, CUMMETpUS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYK0 C CUMMETPHUEH: OChb CHUMMETPHUH, LIEHTP
CUMMETPHHU.

HaxoauTe BeIM4YMHBI yTII0B U3MEPEHUEM C TOMOIIBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI
3aJJaHHOM BEJIMYMHBI, IIOJIb30BATHCA IIPU PELICHHUM 3aJay I'PajyCHOM MEpPOH YIVIOB,
pacno3HaBaTh HA YEPTEkKAX OCTPBIU, IIPSAMOU, pa3BEPHYTHIN U TYIIOU YIJIBL.

Bpruncnares  OuMHY JJOMAHOM, IIEPUMETP MHOTOYTOJIBHHUKA, IOJIb30BATHCS
CAVHULIAMA WU3MEPEHUS JUIMHBI, BBIPAXKATh OJHU €AUHULIBI U3MEPEHUS JUIMHBI 4Yepes
JpyTHE.

Haxomute, ncnonp3yst 4epTEXHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKAY JBYMs
TOYKaMH, OT TOYKH J0 NPSIMOU, JJIMHY ITyTH HA KBAAPATHOU CETKE.

BoruucnsaTs miuomaas GUryp, COCTaBIEHHBIX U3 NPSIMOYTOJIbHUKOB, UCIOJIb30BaTh
pa3OueHne Ha  MOPIAMOYTOJbHUKH, Ha  paBHbBIC burypel,  JIOCTpaviBaHUE
0 TPSMOYTOJIbHUKA, IOJb30BaThCd OCHOBHBIMM EIWHHMIAMUA W3MEPEHUS ILIOIIA/IH,
BBIPAXKaTh OAHU €AUHULIBI U3MEPEHUS TLIOIIAAN Yepe3 APyTHE.

Pacrio3HaBaTth Ha MOJAENAX W U300PAKEHUSX TMHUpPaMUAY, KOHYC, IWIIMHIP,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILKUHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N3o00pakats Ha KJIeTUaTol Oymare mpsiMOYTOJIbHBIN MapaslieIeIne]I.

Boruucisate 00bEM  MPSMOYTOABHOTO Mapajienenunena, Ky0a, IMOoJb30BaThCs
OCHOBHBIMH €JTUHUIIAMH U3MEpEHUsl 00bEMa;

Pemlare HecnokHble 3aJa4yM  HAa HAXO0XKACHUE TE€OMETPUYECKHX BEJIUYMH
B MIPAKTUYECKNX CUTYaLIHSIX.
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®denepanbHas pabouas mporpamma | Maremartuka. 5—9 knaccel (0a30BbIN YPOBEHB)

TEMATHUYECKOE IINTAHUPOBAHHUE

5 KUIACC
Haunmenosanue paznena |Konnuectso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH O0YYAIOIIUXCS
(TemnI) Kypca 4acoB cojJiepKaHue
HartypasibHble unca. 43 Jecatnanas Yurarth, 32alIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YHCIIA;
JleficTBUA C HATYpaIbHBIMU CUCTEMA CUUCIICHMS. | NMPEAJararb M 00CYKIATh CIOCO0BI YIIOPSAJOUYNBAHNS YUCEN.

qHCJIaMi

Psn maTypanbHbBIX
YHUCElL.
HarypanbHsiit ps.
Yucio 0.
HatypanbeHble ynciia
Ha KOOPAWHATHOU
MIPSIMOU.
CpaBHeHue,
OKpYIJICHHE

HaTypaJbHBIX YHCEIL.

Apudmerndeckue
JICUCTBUSA

C HATypaJIbHBIMU
yrciiamu. CBoMcTBa
HYJIS TIPHU CIIOKEHUU
Y YMHOEHUU,
CBOMCTBA €IUHUIIBI
MIPU YMHOXEHUHU.

MN300paxkaTh KOOPAMHATHYIO MIPSAMYIO, 0TMEYAThH YHCIIA
TOYKaMU Ha KOOPJAMHATHOMN NPSAMON, HAXOAUTH KOOPINHATHI
TOYKH.

HccaenoBats cBOMCTBA HATYpAJIBHOIO psiaa, yucen 0 u 1
IIPU CJIOKEHUU U YMHOXKECHUU.

Hcnonb30BaTh NPaBUIIO OKPYTIICHUS HATYPAJIBHBIX YUCEN.
BeinosHaThs apudmMeTnyeckune 1eiicTBUA C HATyPAIbHBIMHU
YUCJIAMH, BBIYMCJIATH 3HAYEHUS YUCIIOBBIX BBIPAXKEHUI

CO CKOOKaMH U 6e3 CKOOOK.

3anuceIBaTh NPOU3BEACHNUE B BUE CTEIICHU, YUTATh
CTENIEHU, HCI0JIb30BaTh TEPMUHOJIOT IO (OCHOBaHUE,
MOKa3aTellb), BBIYMCIAATH 3HAYEHUS CTEIICHEH.

BbInoJHATH NPUKUAKY U OLEHKY 3HaYE€HUN YUCIIOBBIX
BBIPKECHUI, MPeJIaraTh U NPUMEHSTh NPUEMBI IPOBEPKHU
BBIYMCIICHUM.

Hcnoab30BaTh NpU BHIYUCIEHUAX IEPEMECTUTETHLHOE U
COYETATENBHOE CBOMCTBA CIIOKEHUS U YMHOKEHHS,
pacnpenenuTeaIbHOE CBOMCTBO YMHOXKEHNS; (POPMYJIUPOBATH
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®denepanbHas pabouas mporpamma | Maremartuka. 5—9 knaccel (0a30BbIN YPOBEHB)

[lepemecturenbHOE
1 COYETaTEIbHOE
CBOMCTBA CJIOKEHHUS
U YMHOXKEHUS,
pacrpeeauTeIbHOe
CBOMCTBO
YMHOKEHHS.
Jenurenu n
KpaTHBIE YUCIa,
PAa3JI0KECHUE YUCIIa
Ha MHOYKUTEJIH.
Henenue

¢ ocratkoM. [IpocTeie
1 COCTaBHBIC YHCIIA.
IIpusnaku
JICITUMOCTH Ha 2, 5,
10, 3, 9.

CreneHb ¢
HaTypaJIbHBIM
TOKa3aTEeJIEM.
YucaoBeie
BBIPaKCHMUS;
MOPSIAOK JIEMCTBUM.
Pemmenune TEKCTOBBIX
3aJ1a4 Ha BCE
apudmernueckue

U IPUMEHATH MPaBUJIA TPEOoOPa30BaHUS YUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB aprU(METHUECCKUX JTCHUCTBUM.
HcciienoBath 4ncCiIOBbIE 3aKOHOMEPHOCTH, BBIABUTaTh M
000CHOBBIBATH rHNOTE3bl, POPMYJIMPOBATH 00001ICHUS U
BBIBO/IBI 110 PE3YyJIbTaTaM IPOBEAEHHOTO UCCIICIOBAHMS.
D®opMyJIHPOBATH ONPeIeICHUS JICIUTENS U KPATHOTO,
Ha3bIBATh JICIIUTEJIM U KPATHBIE YKUCIIA; PACIIO3HABATH
IIPOCTBIE Y COCTABHBIE YKCIIA; (POPMYJIHPOBATH U
NPUMEHATH NMPU3HAKM JICIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YHUCIIA HA ITPOCTHIE
MHOKWTEIIN; HAXOAUTH OCTATKH OT JCJICHUS U HETIOJIHOE
4acTHOE.

Pacno3HaBaTh NCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

0 HaTypaJbHbIX YUCIIAX, MPUBOAUTH IPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUA U OTPULIAHUS
BBICKA3bIBAHUM O CBOWCTBAX HATYyPAJIbHBIX YUCEIL.
KoncTpynpoBars MaTeMaTH4eCKHe NPEAJI0KEHUS

C IIOMOIIBIO CBA30K «H», KUIIN», KECIH. .., TO...».

Pemath TeKCTOBBIE 337]a4l apUPMETUUECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBUCMMOCTH MEX/1y BEIMUNHAMU (CKOPOCTH,
BpEMs1, PACCTOSIHHE; LIEHA, KOJIUYECTBO, CTOMMOCTb H . ):
AHAJM3MPOBATH U OCMBICJAMBATH TEKCT 3a7a4H,
nepegopMyTHpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIE
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXIY BEJIMUYNHAMU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUI.
MoaeaupoBarh X0/ PEIICHUA 33a41 C TOMOIIBIO PUCYHKA,
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®denepanbHas pabouas mporpamma | Maremartuka. 5—9 knaccel (0a30BbIN YPOBEHB)

JICNCTBUS,
Ha IBIDKCHUE U
MOKYIIKH

CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JIMYHBIE PELICHUS,
3aMKCH PEUIEHUI TEKCTOBBIX 3a/1ay.

Kpuruyecku oueHMBATH NOJyYEHHBIN PE3ybTaT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSI OTBET HA
COOTBETCTBHE YCJIOBUIO, HAXOAUTH OIINOKH.

PemaTp 3a1a4u ¢ mnomoIipo nepedopa Bcex BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCH € HCTOPHE pa3BUTUSA apUPMETHKI

Harnsimnas reomerpust.
JIMHUM HA TJIOCKOCTH

12

Touka, ipsimasi,
OTPE30K, Y.
JlomaHas.
N3mepenne nimHbI
OTpe3Ka,
METpUUYECKHUE
CIHHITBI
WU3MEPEHUS JJTUHBI.

OKpY»XHOCTb U KPYT.

[IpakTnueckas
pabora
«IlocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [psamon,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YTIIBI.
N3mepenue yrios.

Pacno3naBarth Ha yepTeKax, pUCyHKax, ONMUCHIBATD,
UCIIOJIb3Ys] TEPMUHOJIOTHIO, U M300PaKaTh C IOMOIIbIO
YepTEKHBIX THCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
yTOJ1, IOMaHy0, OKPYHOCTb.

Pacno3naBaThb, IpMBOAUTH NPUMeEPbI OOBEKTOB PEATTLHOTO
MHUpa, UMEIOIINX (GOpMY U3yUEHHBIX (PUTYp, OLEHUBATH UX
JIMHEWHBIE Pa3MEPBI.

Hcnoab3oBaTh TUHENKY U TPAHCHIOPTUP KAK HHCTPYMEHTHI
JUTS TIOCTPOEHHUSI M UBMEPEHHUS: M3MEPATH JUINHY OTpe3Ka,
BEJIMYMHY YIjia; CTPOUTh OTPE30K 33JaHHOM JITTMHBI, YTOI,
3aJIaHHOM BEJIMYMHBI; OTKJIAABIBATH LIUPKYJIEM PaBHbIC
OTpE3KH, CTPOUTH OKPY>KHOCTb 33JJaHHOTO pajinyca.
N3006paxkath KOHPUTYypaLIK TEOMETPUUYECKUX PUTYD

13 OTPE3KOB, OKPY>KHOCTEW, UX 4aCTEW HA HEJIMHOBAHHOMN U
KJIET4aToM OyMare; mpejiaraTb, ONMUCHIBATH U 00CYKAATh
CIoco0bl, AJITOPUTMBI IOCTPOCHHUS.

Pacno3naBaTh 1 n300pakaTh Ha HEJIMHOBAaHHOUN U
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[IpakTnueckas
pabota
«IlocTpoenne
YIJIOB»

KJIeTUaToOl Oymare mpsiMoi, OCTPBIH, TYIIOH, pa3BEPHYTHIM
YIJIbl; CPABHUBATD YIJIbIL.

BbI4ucJATh 1MHBI OTPE3KOB, JIOMaHbIX.

IlonnMaTh U MCNOJIB30BATH NPH PeLICHUH 3a1a4
3aBMCUMOCTH MEXy €IMHULIAMH METPUUECKON CHUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUECKUMU CUCTEMAMHU MED;
BbIPAKATH JUIMHY B PAa3JIMYHBIX €UHULIAX U3MEPEHUS.
HUccaenoBath GUrypsl 1 KOHPUTYpauu, UCIONb3YS

U (pPOBBIE peCcypChl

OOBIKHOBEHHBIE 1pOOU

48

HpoOs. [IpaBunbHbIe
U HENPaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue Ipo0ei.
Cnoxenue u
BBIYUTAHUE
0OBIKHOBEHHBIX
npobeii. CMmenranHas
JpoOb. YMHOXKEHHUE
U JICIICHUE
OOBIKHOBEHHBIX
Jpo0eit; B3aMMHO-
oOpaTHbIE TpOOH.
Pemienne TekCToOBBIX
3a/1ay, COJepKaIInX
npobu. OCHOBHBIE

MopeanpoBaTthb B rpaUuecKoil, IpeIMEeTHON (opMe,

C IMTOMOIIIbIO KOMIIBIOTEPA IMOHATHSA U CBOMCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOU JpOObIO.

YuTaTh M 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApO0H,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYMBAHUS APOOEH.

N3006paxkath 0OBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPJIMHATHOU MPSAMON; MCIIO0JIB30BATh KOOPAUHATHYIO
NPSAMYIO JJIsl CPAaBHEHHUSI IPOOEH.

DO opMyIHPOBaATH, 3ANIUCHIBATH € IOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM Ip0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JUIsl COKpaILEHUs: JpoOeit U MpUBEICHUS
IpoOu K HOBOMY 3HAMEHATEIO.

IIpeacTaBiasiTh CMEIIAHHYIO JPOOH B BUJIC HEMPABUILHOU U
BBIJICJISITH LIEJTYIO YacTh YKCIIa U3 HEMPaBUILHOM IpoOu.
BoinosHaTs apudmMeTnyeckune 1eHCTBUS

C OOBIKHOBEHHBIMH JPOOSMYU; MPUMEHATH CBOMCTBA
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3a/1a4M Ha JIPOoOH.
[Ipumenenue OyKB
JUIS 3aIUCH
MaTeMaTHYECKHUX
BBIPAKEHUN U
MIPEIJIOKECHU N

apu(pMETUYECKUX JEHCTBUN AJI PallMOHAIU3AINH
BBIYMCIICHUM.

BbINOJHATH NPUKUIAKY U OLIEHKY PE3YJIbTaTa BEIYUCIICHU;
NpeaIaraTb U MPUMEHATh NPUEMBbI IPOBEPKU BHIYUCIICHUIA.
IIpoBoauTH KcC/IeI0OBAHUA CBOICTB ApOOEH, ONUPasCh

Ha YHCIIOBBIE SKCTIEPUMEHTHI (B TOM YHCJIIE C TIOMOIIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUSA

0 Apo0sX, IPUBOAUTH PUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BbICKA3bIBAHUM.

Pemars TeKCTOBBIC 3a/1a4u, COACPIKAIINE TPOOHBIC TaHHBIC, U
3a71a4M Ha HaX0XKJACHHUE YaCTH LEJIOT0 U LIEJIOro MO €ro YacTH;
BbISIBJISITh UX CXOJICTBA U Pa3/INYHs.

MoaeaupoBarh X0 PEIICHUA 3aJ]a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIEL.

IIpuBoauTh, pa3dupathb, OLECHUBATDH PA3JINYHbBIC PEILICHNUS,
3aIlMCH PELICHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku onieHUBaTh NOJIYUYCHHBIN PE3yJIbTaT,
OCYIIECTBJISITh CAMOKOHTPOJIb, IIPOBEPSIA OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAMTH OIINOKH.
3HAKOMHUTBHCS C UCTOPHUEi pa3BUTHS apUPMETHKU

Harnsignast reomerpust.
MHOTOyroJbHUKA

10

MHOrOoyrojapHUKH.
YeTpIpEXYTroJIbHUK,
IIPSIMOYTOJIBHUK,
KBaJpar.
IIpakTuyeckas

OnuceiBaTh, HCNOJIB3YS TEPMUHOJIOTHIO, H300PaXKATH

C MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTHL NpUMeEPBI 0OBEKTOB PEATLHOTO MUPA, UMEIOIIIUX
(GbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBApaTa,
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pabota
«IlocTpoenne
MPSMOYTOJIbBHUKA

C 3aJIaHHBIMU
CTOPOHAMU

Ha HEJINHOBaHHOM
Oymarey.
TpeyroibHUK.
[Tmomane u
IIEPUMETP
MPSAMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTAaBJICHHBIX U3
MPSMOYTOJIBHUKOB,
€ AMHULIBI
M3MEPEHUS
TUTOIIAH.
ITepumertp
MHOTOYTOJIbHUKA

TPEYTOJIbHHUKA, OLEHUBATH UX JIMHEHHBIE Pa3MEPBI.
BbI4ucJsATh: IEpUMETp TPEYTrOJIbHUKA, IPSIMOYTOJIBHUKA,
MHOT'OYTOJIBHUKA; TUIOIIAAb MIPSMOYTOJIbHUKA, KBaapaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSAMOYTOJIbHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha HETMHOBAHHOM U KJIETYAaTOM Oymare KBajapaT U
MPSMOYTOJIBHUK C 3aJaHHBIMU JJIMHAMU CTOPOH.
HcciienoBath cBOMCTBA IPSIMOYTOJIBHUKA, KBAIPATa IIyTEM
AKCIIEPUMEHTA, HAOJIIOICHH S, U3MEPEHUS, MOJICITUPOBAHHS;
CpaBHMBATh CBOMCTBA KBaJpaTa ¥ NPsIMOYTOJIbHHUKA.
KoncTpynpoBats MaTeMaTHUYeCKHUE NPEAJI0KEHUS

C IIOMOIIIBIO CBSI30K «HEKOTOPHI», «11000i1». PacnoznaBath
VICTUHHBIE U JIOXKHBIE BBICKAa3bIBAHUS O MHOI'OYTOJIbHUKAX,
NPUBOAMTHL IPUMEPbI U KOHTPIIPUMEDBI.

HcciienoBaTh 3aBUCMMOCTB IUJIOIIAIA KBAApaTa OT JJIMHbI
€r0 CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAAPATHON CETKHU JJISI TOCTPOCHUS
¢buryp; pa3duBaTh NpsIMOYTrOJIbHUK Ha KBAAPATHI,
TPEYTOJIbHUKHU; COCTABJATH (DUTYpBI U3 KBaIPATOB U
MPSMOYTOJIBHUKOB M HAXOAUTh UX IUJIOLIA b, pa301BaTh
¢burypsl Ha IPSAMOYTOJIBHUKHU U KBAJPaThl U HAXOAUTh UX
IO Ib.

BeipakaThs BeTMUMHY IUIONIAIM B PA3JIMYHbBIX €UHULAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIOJIb30BATh 3ABUCMMOCTH MEXKy METPUUECKUMHU
€AUHULIAMHU U3MEPEHUS TIJIOIIAIHN.
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3HAKOMHUTBHCS ¢ IPUMePaMM NPUMeHEeHUs IJI0IAU U
MepuMeTpa B MPAKTUIECKUX CUTyarusaX. Pemars 3agaun

U3 peajbHON KU3HH, MPeAJIaratb H 00CyKI1aTh pa3iuvyHbIe
CIoOCco0bI peIICHUS 3a/1a4

JlecaTuuHble IpoOH

38

JlecsaTnyHas 3anuch
npobeit. CpaBHeHHE
JECATUIHBIX
poOeii.

JlenicTBus

C ICCATUIHBIMU
JPOOSIMH.
OxkpyrieHue
JIECATUYHBIX
JIpOOEH.

PemieHnne TeKCTOBBIX
3a/1a4, CoJIePrIKaIInX
npobu. OCHOBHBIE
3a/layu Ha ApooH

IIpeacTaBiasiTh ACCATUYHYIO APOOb B BUJIe OOBIKHOBEHHOM,
YHUTATh H 3aNMCHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YIOPSAOUYUBAHUS IECATHIHBIX APOOEH.

N3o00pakaTth necaTUYHBIC APOOH TOUKAMU HAa KOOPIMHATHOM
IIPSAMOM.

BbIABJIATH CX0JCTBA M PA3JIUYHUS MPABIIT apUDMETHICCKHUX
JEUCTBUMN C HATYPAIbHBIMU YUCJIAMU U ACCATUYHBIMU
JIpoOsIMU, OOBICHATD UX.

BoInosHaTh apudMeTHUeCKUe TEUCTBUS C IECATUIHBIMU
JpoOSIMU; BBITIOJHATH NPUKUAKY H OLIEHKY Pe3yibTaTa
BBIYMCJICHUM.

IIpumeHsATH cBOMCTBA apu(PMETHUECKUX JEHCTBUN

JUTSL pallMOHAIN3ali BEIYMCIICHUM.

I[IpuMeHATH NPABUIO0 OKPYTIJIEHHUS JIECATUYHBIX APOOECH.
IIpoBoauTH HCCIEI0BAHMS CBOMCTB AECATUYHBIX IPOOEH,
ONHUPasCh HAa YHUCIIOBBIC DKCIIEPUMEHTHI (B TOM YHUCIIC

C MIOMOIIbIO KOMITBIOTEPA), BBIAIBUTATh TMINIOTE3bI U
MIPUBOJUTH UX 00OCHOBAHUS.

Pacno3HaBaTh HCTUHHBIC U JIO)KHBIC BRICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKAa3bIBAHUM.
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PemaTh TeKCTOBBIE 3a7a4l, COIEpKAIIKE APOOHBIE JaHHBIE, U
Ha HaXO0>KJEHUE YaCTH LIEJIOr0 U LEJI0ro MO €ro 4acTy;
BBISIBJISITh MX CXO/JICTBA U PA3JINYMA.

MopenupoBaTth X0/ pelIeHMs 33]1a4M C IOMOIIBIO PUCYHKA,
cxemsbl, Ta0mupl. IlpuBoanTs, pa3oupars, OEHNBATH
pa3inyHbIe PEIICHNUS, 3alIUCH PEUIEHUH TEKCTOBBIX 3ajau.
OnepupoBath IpOOHBIMU YHCIAMU B pEAIbHBIX )KU3HEHHBIX
CUTyalUsIX.

KpuTnuyecku onieHMBaTh [10IYyYEHHBIN PE3yJIbTaT,
OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHUE YCIOBUIO, HAXOAUTh OLINOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUSA apUPMETHKI

Harnsanas reomerpus.
Tena u purypsl
B IIPOCTPAHCTBE

MHOrorpaHHuKH.
N3o0paxenue
MHOTOTPaHHUKOB.
Mopenn
MIPOCTPAHCTBEHHBIX
TEJL.
[IpssMOyTONBHBIN
napajuiesienunesn,
Ky0. Pa3BépTku kyba
U Mapasuiesenume/a.
IIpakTrueckas
pabora «Pa3BépTka
KyOa».

O06BéM KyOa,

Pacno3HaBaTh Ha yepTexKax, pUCYHKAX, B OKPY KalomemM
MHpe MIPSMOYTOJIbHBIN Napauienenunen, Kyo,
MHOTOTPaHHHUKH, OMUCHIBATD, HCMOJIb3Yysl TEPMHHOJIOTHIO,
OLICHUBATH JIMHEHHbIE pa3MEpBhI.

IIpuBoauTHL NpUMeEPBI 0OBEKTOB PEATLHOTO MUPA, UMEIOIINX
(bopMy MHOTOIPaHHHKA, IPSIMOYTOJIBHOTO NapaljiesIenunena,
KyOa.

N306paxkaTthb Ky0 Ha KJIeTUaTOM Oymare.

HccnenoBathb cBoiicTBa Ky6a, MIPSMOYTrOJIbLHOTO
napajuienenuneaa, MHOrorpaHHUKOB, UCIIOJIb3YsI MOJIEIH.
Pacno3naBath M n300paxkaTh pa3BEPTKU KyOa u
napajuienenunena. MoaeaupoBaTs Ky0 1 napajuiesenumnes
u3 OyMaru U npoyrx MaTepuagoB, 00bACHATH COCO0
MO/JIETTUPOBAHUSI.
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IIPSAMOYTOJIBHOTO
napajuienenumena

Haxoauth n3Mepenusi, BBIMUCIATD IUIOIIA/1b TOBEPXHOCTH;
00bEM Ky0a, MPSMOYTOJILHOTO TapajlieNenue1a;
HCCJIeA0BATH 3aBUCMMOCTB 00bEMa Ky0a OT JIMHEI €T0
pebpa, BIABUTaTh M 000CHOBBIBATH THIIOTE3Y.
Ha6awoaaTh 1 IpoBOAMTH AHAJIOTHHM MEXTy TOHATUSAMU
iomaan 1 00bEMa, mepruMeTpa 1 IIoIaai HOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOXKHBIEC BbICKAa3bIBAHUS

0 MHOTOTPAaHHUKAX, IPUBOAUTH NPUMeEPHI 1 KOHTPIIPHUMEPHI,
CTPOUTH BBICKA3bIBAHUS 1 OTPULIAHUS BbICKAa3bIBAHUI.
Pemiars 3a1a4M U3 peasIbHON KU3HU

[ToBTOpEeHue u 00o0IICHHE

10

IToBTOpEHUE
OCHOBHBIX IOHATHH
1 METOJIOB Kypca

5 knacca,
00001IeHNe 3HAHU I

BuIyucasiTh 3Ha4eHUS BBIPAXKECHUM, COAEPKALIUX
HaTypaJibHbIE YMCIa, OOBIKHOBEHHBIE U JECITUYHbBIE IPOOH,
BBITOJIHATH IPe0Opa30BaHMsI YUCEIL.

Bbi6upaTh c1ocod cpaBHEHMS YKMCEN, BRIYMCICHUM,
NPUMEHSITH CBOIicTBa apu(pMETUYECKHUX JEHCTBUI

JUISL paMOHAIN3alMU BEIYUCIIEHU .

OcyuecTBJIATh CAMOKOHTPOJIb BBIITOJIHSAEMBIX IEUCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BBIYMCICHNMN.

Pewmiare 3aga4u U3 peasbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA [T PELICHUS 3a/1a49 U3 APYTUX
y4eOHBIX MPEIMETOB.

Pemiathb 3agaun pasHbIMH C1I0CO0AMH, CPABHUBATD -
CIOCO0BI pELICHUS 331491, BBIOMPATh PAllHOHAIbHbBIN
CIocoo

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

170
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6 KJIACC
Hanmenosanue paznena |KommgecTtso OcHoBHOE OCHOBHBIE BUJIbI JEATEIBHOCTH O0YYAFOIINXCS
(Temel) Kypca 4acoB coAepKaHue

HarypanbHbie ynciia 30 Apudpmernueckue BoinosHaTh apudMeTnyecKkre 1eficTBUA C MHOIO3HAYHBIMU
NeNCTBUS HaTypaJbHbBIMHU YHCIIAMU, HAXOAUTHh 3HAYEHHU S YHCIIOBBIX
C MHOTI'O3HAYHBIMU BBIPXKEHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCJIATH
HaTypalbHbIMU 3HAYeHUsl BBIPAKEHUN, COJEPIKAILUX CTENICHH.
gucnamu. Uucnossle | BbINOJHATH NPUKHUAKY M OLEHKY 3HAYCHHUI YACIOBBIX
BBIPAYKEHUS, BBIPQKECHUIA, IPUMEHSITh NPUEMBI IPOBEPKH PE3yJIbTaTa.
MOPSAOK JEHUCTBHM, Hcnonb30BaTh NPpH BEIYUCIEHUAX IEPEMECTUTEIBHOE U
UCIIOJIb30BaHUE COYETATENBHOE CBOMCTBA CIIOKEHUS U YMHOKECHHUS,

cko0ok. OKpyTrJieHHe
HaTypaJIbHBIX YUCET.
Jlenvrenu u KpaTHbIE
YHCJIa; HanOOJIbIITHI
OOIIMIi JeIUTEeIb U
HanMEHBIIIee 00IIee
KpaTHOE.

J1emuMOoCTh CyMMBI U
MIPOU3BEACHUS.
Jenenune

C OCTaTKOM.
Pemenne TeKCTOBBIX
3a71a4

pacrpeeuTeIbHOe CBOMCTBO YMHOXEHUSI OTHOCUTEIIBHO
CJIOXKEHUSI, CBOMCTBA apu(METUUECKUX JTCHUCTBUM.
HccaenoBaTh 4KCIOBbIC 3aKOHOMEPHOCTH, TPOBOIUTH
YUCJIOBBIE SKCTIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
TUNOTE3bI.

@®opMyJTUPOBATH ONPeieJIeHUs JICIUTEIISI U KPaTHOTO,
HanOOJIBIIETO OOIIEr0 ASIUTES U HAUMEHBIIIETO O0IIETO
KpPaTHOTO0, POCTOTO U COCTaBHOTO YHCEIT; UCTIOIb30BaTh 3TH
MOHATHUSI TIPU PEILICHUH 3a]1a4.

IIpuMeHSATH aJITOPUTMBI BEIYUCIICHUS HAMOOJBIIIETO 00IIIETOo
JIEUTEII 1 HAMMEHBIIIET0 00IIeT0 KPaTHOTO JIBYX YUCE,
AJTOPUTM Pa3JIOKEHHUS YKCIIa HA IPOCThIE MHOXKUTEIH.
HccnenoBath ycioBus 1eIUMoCcTy Ha 4 u 6.

HccaenoBath, 00Cyk1aTh, (GOPMYJIHPOBATH U
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000CHOBBIBATH BBIBO/I O YETHOCTH CyMMBI, TPOU3BEICHHUS:
JBYX YETHBIX YHUCEIL, ABYX HEUETHBIX YUCIIEC, YETHOTO U
HEYETHOTO YMCEIL.

HccaenoBathb CBOMCTBA AEIMMOCTH CYMMBI U IPOU3BEICHUSA
YHCEI.

IIpuBoAUTH NPUMeEPHI YHCEI C 3aIAHHBIMU CBOMCTBaMHU,
Pacno3HABaTh BEPHbIE M HEBEPHbIE YTBEPKICHUS

O CBOMCTBAX YHCEJI, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUSA
C IMIOMOIIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBars MmaTeMaTH4eCKHE NPEAJI0KEHUS

C IOMOIIBIO CBSI30K «H», MW, «ECIH..., TO...».

Pemiath TEKCTOBBIC 3a7a4H, BKIIOUAOIINE TTOHITHS
JeTUMOCTH, apU(PMETHUSCKUM CTIIOCOOOM, HCITOIB30BaTh
nepedop BCceX BO3MOMXKHBIX BAPUAHTOB.

MopenupoBaTh X0/ PEIICHUS 33/1a4 C IOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIEL.

IIpuBoauThH, pa3déupaThb, OLEHUBATH PA3JTUYHbIC PEIICHNUS,
3aIMCH PEIIEHUM TEKCTOBBIX 3a/a4.

Kpurnyecku oneHUBaTh NIOJYUYCHHBIN PE3yIbTaT, HAXOAUTH
OIIHNOKH, OCYIIIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsanas reomerpusi.
[IpsiMbIE Ha IITOCKOCTH

[TepnienaukynsipHbIe
IpsIMBIE.
[TapannensHbie
IpsIMBIE.
Paccrosaue mexmy

Pacno3naBaTth Ha yepTeKax, pUCyHKAX CIIydau B3AUMHOIO
PaCIIOJIOKEHUS JBYX MPSIMBIX.

N300paxkaTh ¢ MIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KieTyaTol Oymare JBe epeceKarommecs
IIpsIMBIE, JIBE NAPAIIJIENIbHBIE NPSIMBIE, CTPOUTD MPAMYIO,
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JIBYMsI TOUKaMH,
OT TOYKH 10 PSMOH,
JUIMHA MapLIpyTa

Ha KBaJIPaTHOU CETKE

MEPIEHANKYISIPHYIO TAHHOU.

IIpuBoaUTH NpUMePbI NaPAIIIEIBHOCTH U
MIEPIIEHIUKYJISIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYT'OJIBHUKAX NIEPIECHANKYJISPHBIE U
napajuienbHble cTOpoHbl. M300pamaTs MHOIOYTOJIBHUKH

C IapaJuIeIIbHBIMHU, IIEPIICHANKYIIPHBIMU CTOPOHAMH.
Haxoaurhb paccTosiHAE MEXAY ABYMs TOYKAMU, OT TOYKH
JI0 TIPSIMOM, ITIMHY ITyTH HA KBaJAPATHOU CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpalleHue apooei.
CpaBHeHUE U
yHOPSAOYNBAHUE
TpoOei.
JecsaTuunbie poOu
U METpHYeCKas
cUcCTEMa Mep.
Apudmernueckue
JICUCTBUS

C OOBIKHOBEHHBIMU
U JCCATUYHBIMU
TPOOSIMH.
OTtHo1IEHHE.
Jlenenue B JaHHOM

CpaBHUBATH U YIOPSA0YMBATH JIPOOH, BLIOMPATH CIIOCO0
CpaBHEHUS IpoOeH.

IIpeacTaBisiTh qeCATUYHBIC TPOOU B BUJE OOBIKHOBEHHBIX
JpoOeit 1 0OBIKHOBEHHBIE B BUJIE IECATUYHBIX, HCMOJIb30BATH
IKBUBAJIEHTHBIE MPeICTABJIEHHUS JPOOHBIX YHCEN MPU UX
CpaBHECHUH, IPU BhIUUCICHUAX. MCMmOIb30BaATH AECITUYHBIE
JipoOu Mpu nMpeoOpa30BaHUU BETUYUH B METPUUECKOMN
CHUCTEME MED.

BoinosHaTs apudpmMeTnyeckune 1eHCTBUS

C OOBIKHOBCHHBIMH U JICCITUIHBIMHU JIPOOSIMHU.

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOU, BBHITOTHATh
npeodpa3oBaHus 1poOeH, BLIOMPATh cOCO0, MPUMEHSTH
CBOMCTBA apu(PMETHUUSCKUX JSHCTBUH JIJIs1 pallMOHAIH3AIIUH
BBIYHCJICHHUM.

CocTaBasiTb OTHOILICHUS U ITPONIOPIIMU, HAXOAUTH
OTHOUIEHUE BEJIWYUH, JCJIUTh BEJIUYMHY B JAHHOM
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OTHOIIICHUMU.
Maciura0,
MPOTNOPIHSL.
[TonaTHe nmpoueHTa.
Beruncnenne
MPOLEHTA

OT BEJIMYMHBI U
BEJIMYUHBI 110 €€
MPOLIEHTY.

Penrenne TeKCTOBBIX
3a7a4, CoAep KaIIux
JPOOU ¥ TPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTH
K €€ quaMeTpy»

OTHOIICHHUHU.
Haxoauts 3KCcIepUMEHTAIBHBIM IIyTEM OTHOLIEHUE JJIMHBI
OKPYXXHOCTH K €€ I1UaMeTpy.

HNuTepnpernpoBaTh MacmTad Kak OTHOIICHUE BEJIUYHH,
HAXOJAUTh MACIITA0 IUIaHA, KAPTHI U BBIYUCIISITh PACCTOSIHUS,
UCITIOJIb3Yys MaclTao.

OO0BbACHATDB, UTO TAKOE MPOLEHT, YIIOTPEOIATH 000POTHI peun
CO CJIOBOM «IIPOLIEHT». BhIpamaTh NpoLEHTHI B IpO0SX U
JIpoOH B MPOLIEHTAX, OTHOLIEHUE IBYX BEJIMYHMH B MPOLEHTAX.
BbI4ucJIATH IPOLIEHT OT YKCIIA U YUCIIO 110 €r0 IPOLEHTY.
OxpyrasaTh 1poOu U NPOLEHTHI, HAXOUTh NPUOIKEHUS
qrCell.

PemaTp 3a1a4u Ha 4acTH, IPOLEHTHI, POTIOPLIHH,

Ha HaXO0XJICHUE IpoOU (MPOIEHTA) OT BEJIMUUHBI U BETUYUHBI
1o e€ Apo6u (TIpoIeHTY), Ipodu (IIPOIIeHTa), KOTOPHIN
COCTaBJISIET OJHA BeJINYMHA OT Apyrou. IIpuBoauTs,
pa30upaTh, OLECHMBATH Pa3JIUYHbIC PEIICHHUS, 3aIIUCH
pEILIEHUI TEKCTOBBIX 3aay.

N3BaexkaTs uHGOpMANMIO U3 TAOJIUIl U AUATPAMM,
UHTEPIPETUPOBATh TAOIUYHbIE JaHHBIE,

OTIpeeNsATh HanOoblIee U HauMEHbIIIee

U3 IPE/ICTABICHHBIX JaHHBIX

Harnsanast reomerpusi.
Cummetpus

OceBast cuMMeTpHS.
LenTpanbHas
CUMMETPHHI.

Pacno3naBaTth Ha yepTeKaxX U U300pAKCHUIX, H300PAKATD
OT PYKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JIOMaHy1o, TPEYTOJIbHUK, MPSIMOYTOJIbHUK,
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[TocTpoenne
CUMMETPHYHBIX
buryp.
[IpakTrueckas
paborta «OceBas
CUMMETPHUSD.
Cummerpus

B IIPOCTPAHCTBE

OKPYKHOCTb ), CAMMETPHYHYO IaHHOM OTHOCUTEJIEHO
MPSIMOM, TOYKH.

HaxoanTs npuMepbl CHMMETPUN B OKPYIKAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CAMMETPUYHbIE
OTHOCUTEJIBHO NPSIMOii; KOHCTPYMPOBATh FEOMETPUYECKHE
KOH(UTypaluu, UCIOJb3ysI CBOMCTBO CUMMETPHUH, B TOM
YHCIIE C TOMOIIBIO [IU(PPOBBIX PECYPCOB.

HccaenoBath cBoOMiCTBa H3yUYEHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpPHEN, HCTIOIb3YS IKCIIEPUMEHT, HAOJI0ICHUE,
MOJIETUPOBAHUE.

O00CHOBBIBATh, ONIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUHU PUTYD

Bripaxenus c OykBamu

[Ipumenenue OykB
JUIS 3aICH
MaTEMaTUYECKUX
BBIPAKCHUU U
IPEMIOKEHU M.
bykBeHHbIE
BBIPAXXEHUA U
YHUCIIOBBIE
IIOJICTAHOBKH.
bykBeHHbIE
paBEHCTBa,
HaXOXKJICHUE
HEU3BECTHOTO

Hcnoan3oBaTh OYKBBI 7151 0003HAYCHUS YMCETI, TP 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUSI 110 YCIOBUIO 33J]a4H.

HccsienoBaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JISl UX 3AIUCH.

BbIuucasiTh 4UCIIOBOE 3HaUCHUE OYKBEHHOTO BBIPAKECHUS
MIpH 33JJaHHBIX 3HAYCHUAX OYKB.

3anuceiBaTh POPMYJIBI: IEPUMETPA U TUIOILAIN
MPSIMOYTOJIbHUKA, KBaJIpaTa; JJIMHBI OKPY>KHOCTH, TUIOIIA TN
Kpyra; BHINOJHATH BLIMUCIEHUS 110 3TUM (opMyJiam.
CocTaBiasith (POPMYJIbI, BEIPAKAIOUINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
KOJINYECTBO, CTOUMOCTh; POU3BOAUTEIHLHOCTD, BpEMSsl, 00BEM
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KOMIIOHEHTA. PabOThI; BHIMOJIHATH BEIYUCICHUS IO 3TUM (opMyiaMm.
DopMyJibl HaxoanTh HEM3BECTHBIN KOMIIOHEHT apU(PMETUIECKOTO
JICUCTBUA
Harnsanas reomerpusi. 14 YeThIpEXYTONbHUK, MN300pakaTh Ha HEJTMHOBAHHOU U KJIeTYaTOM Oymare
@urypsl Ha INIOCKOCTH IPUMEPHI C MCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOMCTBAMMU:
[IpssMOyTONIBHUK, C IapaJUICIbHBIMU, IIEPIIEHAUKYJISIPHBIMU, PABHBIMU

KBaJpaT: CBOKCTBA
CTOPOH, YTJIOB,
JTMaroHaJieH.
N3mepenne yrios.
Bunnr
TPEYTrOJIbHUKOB.
[Tepumerp
MHOT'OYTOJIbHUKA.
[Tnomans durypsl.
DopMyIbl
epUMeETpa U
Iona I
IPSIMOYTOJIbHUKA.
[Tpubnuxéanoe
U3MEPEHUE IUTOIIAAN
duryp.
[IpakTrueckas

CTOPOHAaMHU, MPSMBIMU YTJIAMH U JIP., PABHOOEIPEHHBIA
TpeyroiabHuk. Ilpeasarats u 00CyKaaThb crocoosbl,
AJITOPUTMBI IIOCTPOCHHUS.

UccaenoBath, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJIECJINPOBAaHUE, CBOMCTBA IIPSIMOYTOJIbHHKA, KBaJIpaTa,
pa3ouBaTh Ha TpeyroJbHUKU. OOO0CHOBBIBATH, OIIPOBEPTraTh
C IOMOUIBI0 KOHTPIIPUMEPOB YTBEPKICHHUS

O IIPSIMOYTOJIBHUKE, KBAAPATE, PACIIO3HABATH BEPHBIE U
HEBEPHBIE YTBEPKACHHUS.

N3mepsaTh ¥ CTPOUTH C MOMOUIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI;
PacCNoO3HAaBaTh OCTPHIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIE YIJIBI.
Pacno3naBarth, n300paskaTb OCTPOYTOJIBHBIN, ITPSMO-
YTOJIbHBIH, TYNOYTOJIbHBIHN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUH TPEYTOJbHUKH.

Bb1uuncjasTs nepuMeTp MHOTOYTOJIbHUKA, TIJI0IA b
MHOTOYTOJIbHUKA pa30MeHNEM Ha MPSIMOYTOJIbHUKH,
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pabora «IInomans
Kpyra»

Ha paBHBIC PUTYPBHI, UCTIOJIH30BATh METPUUICCKUEC €MHUITBI
M3MEPEHUS JIJIMHBI U TUIOIIA/IN.

HUcnonb3oBaTh NpUOIMKEHHOE M3MEPEHUE JTUH U
IJIOIIAJEH Ha KJIeT4aTol Oymare, IpuOIMAKEHHOE U3MEPEHNE
JUTMHBI OKPY>KHOCTH, TIJIOIIAIU KpyTra

[lonoxxuTtenbHbIC U

OTPHULATCIBHBIC YHUCJId

40

Llenbie yucna.
Monaynp yncia,
reoMeTpuyecKas
WMHTEpIIpETaLN
Moy, YucnoBsie
MIPOMEXKYTKH.
[TonoxurenbHbIEC U
OTpUIIATEIbHBIE
yucia. CpaBHEHHE
TTOJIOKUTCIBHBIX U
OTpUIIATEIBHBIX
YHCel.
Apudmernueckue
JICCTBUS

C TIOJIOKHUTSITbHBIMHA
U OTpHUIlATEIbHBIMHU
YHCIIAMU.

PelieHne TeKCTOBBIX
3aj1a4

IIpuBoAMTH NPUMeEPHI UCTIOIBL30BAHUS B pEATIbHOM )KU3HU
TOJIOKUTEIIBHBIX U OTPULIATEIIbHBIX YHCE.

HN300paxkaTth 1€IIbIEC YKCIIA, TIOJIOKUTEIIBHBIE U
OTpHUILIATEIIbHBIC YK CJIa TOYKAMH HA YUCIIOBOW MPSMOM,
HUCI0JIb30BATh YUCIIOBYIO MIPSAMYIO JIJIsl CPABHEHUS YUCEI.
IIpumeHsTH PaBUJIA CPABHEHNS, YIIOPSAI0YUBATD 1EJIbIC
YyHCIia; HAXOAUTh MOJYJIb YHCIIA.

D opMyJaUPOBATH MPABUJIA BBIYKCICHUS C MOJIOKUTEIBbHBIMU
Y OTPULATEIBLHBIMH YHCJIaMU, HAXOAUTh 3HAYEHUS
YHCJIOBBIX BBIPAKEHUH, COJIEPKAIIUX ICUCTBUS

C MOJIOKUTEJILHBIMU ¥ OTPULIATEIbHBIMH YACIAMH.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOKECHUS

JUJ1s1 TpeoOpa3oBaHusl CYMM U MIPOU3BEICHUIM
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[IpencraBienue JaHHBIX

[IpssmoyronbHas
cucTteMa KoopAuHaT
Ha IJIOCKOCTH.
Koopannate! Touku
Ha IJIOCKOCTH,
a0crucca u
OpJIMHAaTA.
Cronbuatsie u
KpYTOBBIE
JarpamMMmbl.
[IpakTrueckas
pabora «Iloctpoenue
arpamMmm.
Pemenne TekCcTOBBIX
3a/1a4, CoAepKaIInX
JaHHBIE,

OO0BACHATH M MWJUTIOCTPUPOBATH MOHATHE IPSIMOYTOILHOMN
CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAWHATHOMN MIIOCKOCTH
TOYKHU U (UTYPHI 110 33JJaHHBIM KOOpJAWHATAM, HAXOAUTh
KOOPAMHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIE IHArPaMMBbI;
HHTEPIPETHPOBATH JIaHHbBIC; CTPOUTH CTOJIOUYATHIC
nuarpammel. Uecnosib3oBaTh HHGOpPMALIHIO,
MPECTABICHHYIO B Ta0JIUIIaX, HA TUarpaMMax JJisl pelieHus
TEKCTOBBIX 33/1a4 U 3a7a4 U3 peajbHON KU3HU

IIPEACTaBJICHHBIC

B Ta0IUIIaX U

Ha 1yarpammax
Harnsinnas reometpus. [IpssmoyronbHBII Pacno3naBaTth Ha yeprexax, pUCYHKaxX, ONMUCHIBATH
@urypsl B IPOCTPAHCTBE napajulelIeuIes, nupamuay, Ipu3My, HHWJIAHIP, KOHYC, I1ap, H300pakaTh X

KyO, mpu3ma,
nupaMua, KOHyc,
WIMHID, TIap U
cdepa.
N306paxkenue

OT PYKH, MOJEJIMPOBATh U3 OyMaru, MjiacTUINHA, TPOBOJIOKU
u ap. [IpuBoaUTH NpUMePBI OOBEKTOB OKPYIKAIOIIETO MUPA,
uMeronrx (OpMbl Ha3BaHHBIX TEJ.

Hcnosb30BaTh TEPMUHOJIOTHIO: BEPIIIUHA, peOPO, TPaHb,
OCHOBAHUE, BHICOTA, PAANYC U TUAMETP, pa3BEPTKA.

33



®denepanbHas pabouas mporpamma | Maremartuka. 5—9 knaccel (0a30BbIN YPOBEHB)

MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
UINH/IPA U KOHYCA.
[IpakTrueckas
paborta «Coznanue
MOJENEN
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue 00BEMa;
€MHUIIBI U3MEPEHUS
00béMa. O0BEM
PSIMOYTOJIBHOTO
napajuiesieure/a,
Ky0a, popmyIibl
o0BnEMa

N3yuarsb, KCTI0JIb3YS SKCIIEPUMEHT, HAOII0/ICHUE, U3BMEPEHHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBONCTBA HA3BaHHBIX TEJ, BHIAABJIATH CXOJACTBA H
Pa3IMuMs: MEXKITY IMPAMUION U IIPU3MOU; MEXKITY
UUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBaTth pa3BEéPTKU Napajiesienuie1a, Kyoa, mpu3Msl,
MUPaMUJIbl, KOHYCA, IUJIUHPA; KOHCTPYUPOBATH JaHHbIC
TeJa U3 pa3BEPTOK, CO3/1aBATh UX MOJICIIH.

Co3naBathb MoJeJIM IPOCTPAHCTBEHHBIX GUTYp (U3 Oymaru,
MPOBOJIOKH, TUTACTUJIMHA U JP.)

N3mepsaTb Ha MoAesIX: ITTUHBI pEOEP MHOTOTPAaHHUKOB,
JAAMETp Iapa.

BoiBoauthb popmyry 06bEMa IPsIMOYTOJIEHOTO
napajienenunesaa.

Boruuciaats no popmysiaMm: 00bEM MPSIMOYTOIHHOTO
napasuiesienunesa, Kyoa; uCroiab30BaTh €AMHUIIBI U3MEPECHUS
00bEMa; BBIYMCIATH 00BEMBI TN, COCTABICHHBIX 13 KyOOB,
MapAJIICTICIUIIEOB; PelIaTh 3a1a41 C PEAJbHBIMU TaHHBIMU

[ToBTOpEHUE, 0000IICHHE,
CHCTEMATH3AIUS

20

[ToBTOpEHUE
OCHOBHBIX MOHATHU
Y METOJ0B KypCOB 5
1 6 KJIaCCOB,
000011IeHIE U
CHCTEeMaTH3aIHs
3HAHUM

BbI4UCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HATypaJIbHBIE, LIEJIbIC, TOJIOKUTEIBHBIC U OTPULIATEIBLHBIC
quciia, OOBIKHOBEHHBIC U JICCSITUIHBIE TPOOU, BBHITIOIHSTH
npeoOpa3oBaHUsI YUCEIT U BBIPAYKESHUM.

Bri0upaTth cn1ocod cpaBHEHUS YUCEN, BBIUUCICHH,
NPUMEHSTH CBOIcTBAa apu(METUYECKUX ACHUCTBUI

JUISL pallMOHAIU3alH BEIYMCIICHUM.
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Pemars 3agaum 13 peaibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUIS PEIICHUS 3a/1a49 U3 APYTUX
IIPEAMETOB.

PemaTe 3a1a4u pa3sHbIMH C1I0CO0AMU, CPABHUBATD,
BbIOMPATH CIIOCOOBI PEIICHUS 3aJa4H.

OcymecTBJIAThE CAMOKOHTPOJIb BBIITOJIHAEMBIX IEUCTBUM U
CaMOITPOBEPKY PE3YJIbTaTa BBIYNCICHAN

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

170
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OEJEPAJIBHAS PABOYASI ITIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sSBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa30BaHMS:
OHa o0ecreynBaeT M3y4YeHUe APYTHX JUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMAaHUTAPHOTO IUKIIOB, €€ OCBOCHHE HEOOXOJMMO IS MPOAOKEHUsST 00pa30BaHUs U
B TIOBCEJHEBHOW Ku3HU. Pa3BuTue y o0O0ydyalomMXCcs HAYYHBIX IIpe/ICTaBICHUN
0 TPOUCXOXKICHUU U CYIIHOCTU ajreOpandeckux abcTpakiuii, crmocode OoTpakeHHs
MaTEeMaTU4YeCKOM HAyKOW SBJIECHUN M TMPOLECCOB B MPHUPOJE M OOIIECTBE, POJIH
MaTEMaTUYECKOr0 MOJICTUPOBAHUS B HAyYHOM IMO3HAHMM M B MPAKTUKE CIIOCOOCTBYET
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KayeCTB MBIIUICHUS, HEOOXOJIUMBIX
JUTS afianTalii B COBpeMEHHOM ¢ poBoM ob1iecTBe. M3yuenue anreOpsl oOecrieunBaet
pa3BuUTHE yMeHUsi HaOI0JaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBILIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
JEUCTBUS M BBIBOJABI, (POopMyNIHpoBaTh yTBepxkAeHUs. (OCBOeHHE Kypca anredopbl
00ecreunBaeT pa3BUTHE JIOTHUECKOTO MBIIUICHUS OOYYaroMIMXCA: OHM HCIOJIb3YIOT
NEAYKTUBHBIE ¥ WHAYKTHBHBIE pACCyXJICHUS, O0O0OOIIEHHE U KOHKPETU3AIMIO,
abctparupoBanue 1 aHanoruto. O0yuenue anredpe mpeaArnogaraeT 3HauuTeNIbHbIN 00bEM
CaMOCTOSITEJIbHON JIEATETbHOCTH 00YyYaroluXxcs, MO3TOMY CaMOCTOSITEIbHOE PElICHUE
3a/1a4 SIBIISCTCA peann3aluei esTeIbHOCTHOTO MIPUHITUIA O0yUEHHUS.

B crpykType mporpammbl yueOHOTO Kypca «Ajiredpa» AJisi OCHOBHOTO OOIIEro
00pa3oBaHMs OCHOBHOE MECTO 3aHHMAIOT COJEPKATCIbHO-METOINYCCKAC JTMHUH:
«Ywucna 1 BBIYUCIICHUD, « AJreOpanyecKre BRIPAKESHUD, « Y pPaBHEHUS U HEPABCHCTBAY,
«Dynkum». Kaxnas W3 3TUX COAEPKATEIBHO-METOAUYECKUX JIMHUM PAa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHUSI Kypca, B3aUMOJACHCTBYS C IPYTUMU €0 JIMHHUSIMHU.
B xoze uzydyenust yaueOHOTO Kypca 00ydaronuMcs MPUXOIUTCS TOTUYECKH PACCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM $I3bIK. B CBSI3M € 3TUM B MporpaMmy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, MIPEICTABICHHbBIC
BO BCEX OCHOBHBIX pa3jeliax MaTEeMaTHYECKOro 0Opa3oBaHHUS U CIOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYarONUMHUCA OCHOB YHHBEPCAJIBLHOTO MAaTEMaTUYECKOTO  SI3bIKA.
CopeprkaTenbHON M CTPYKTYPHOM OCOOCHHOCTBIO yUeOHOTO Kypca « AnreOpay sBIseTCs
€r0 UHTETPUPOBAHHBIA XapaKTep.

Conepsxanne TuHUU «UHUCIIa ¥ BEIYMCIICHUS CIIY)KUT OCHOBOMW IS JTabHEHIIIETO
U3YYCHUS MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOMIUXCSA JIOTHYECKOTO
MBIIIICHUS, (OPMHUPOBAHUIO YMCHHUS IIOJB30BAThCS aIrOPUTMaMHU, a TaKkKe
NPUOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIWUMBIX JJI IOBCEIHCBHOW >KH3HHU.
Pa3BuTue MOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsl CBSA3aHO
C paIlMOHAIIBHBIMH M HMPPAIMOHAIBHBIMUA YUCIaMHU, (DOPMHUPOBAHHEM TIPE/ICTABIICHUN
0 JEHCTBHUTEIHLHOM 4YHCJIE. 3aBEpIICHHUE OCBOSHUS YHCIOBOH JIMHWUM OTHECEHO
K CpellHeMy 00111eMy 00pa30BaHUIO.
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CopepskaHue ABYX anreOpanuyeckux JTUHUN — «AnreOpandeckue BBIPOKECHUS» U
«YpaBHEHHMs] W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOydYarOMIMXCA
MaTeMaTHYECKOTO arapara, He0OX0AUMOTO JUISI PEeIICHUS 3a/1a4 MaTEMaTHKHU, CMEKHBIX
NPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOTO 00I1Ero
o0pa3zoBaHMs y4eOHBIM MaTepuan TPyNIUPYyeTcs BOKPYT PAlMOHAJIBHBIX BBIPAKEHHM.
AnreOpa J€MOHCTPUPYET 3HAUYEHHE MATEMaTUKH KaK SA3bIKa JUISl IOCTPOCHHUS
MaTEeMaTUYECKUX MOJIeIeH, OMUCAHUSI IPOIIECCOB U SIBICHUM peaabHoro Mupa. B 3amaun
oOydeHus anreOpe BXOIAT TakxKe JajdbHeHIee pa3BUTHE alTOPUTMUYECKOTO MBIIIITICHHS,
HEOOXOIMMOT0, B YaCTHOCTH, I OCBOCHUS Kypca MH(OPMATUKH, U OBJIa/ICHHE HABBIKAMH
NeAYKTUBHBIX paccyxjeHuid. [IpeoOpa3zoBaHrne CHUMBOJBHBIX (opM crocoOCTByeT
Pa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxxanne (QyHKIMOHAIBHO-TpapUUeCKO JIMHUM HALIEJIEHO Ha TMOJIyYeHHE
oOyyaromuMucs 3HaHUM O (YHKIUSAX Kak Ba)KHEWIIEH MaTeMaTHUYecKOW MOJAENn
JUIsL OIIMCAHMS U UCCIIEJOBaHMs pa3HOOOPa3HBIX MPOIECCOB U SIBJICHUNW B MPHUPOJE U
obOmectBe. M3yyenne marepuana crocoOCTBYET Pa3BUTHIO Y OOYYAIOMIMXCA yMEHUS
UCITIOJIB30BATh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATHUKH — CJIOBECHBIE,
CHUMBOJIMYECKHE, TpapuUecKe, BHOCUT BKJIaJ B (POPMHUPOBAHKE MPEACTABICHUIN O POJIU
MaTE€MaTUKHU B Pa3BUTUU UUBUIIM3ALMNH U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHy B 7-9 Kilaccax m3ydaercs yueOHbIN Kypc «Anredpay,
KOTOpPBI BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3fensl coiepxkanusd: «Yucna u
BBIUHCIICHUS», «AJNreOpandyeckue BBIPAKECHUs», «YpaBHEHUS U HEPABEHCTBAY,
«DyHKIAW.

OOmiee 4YKHCIO YacoB, PEKOMEHIIOBAHHBIX JJIsi HW3Yy4YeHHs] ydeOHOro Kypca
«Anrebpa», — 306 gacoB: B 7 knacce — 102 4gaca (3 yaca B Hezeno), B 8 Kacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 gaca (3 yaca B HEJEIO).

COJAEPKXAHUE OBYYEHUA

7 KIIACC
Yucsia 1 BbIYUCICHUA

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]] OT OAHOM (OpMBI 3amucu Jpodelt K
npyroii. ITloHsiTHe palMOHAIBLHOTO YHCIA, 3aluCh, CpPaBHEHHUE, YIOPSAIOYMBAHUE
palMoHANbHBIX YHuCeNl. ApUPMETHYECKHE JEHCTBUS C pPAlMOHAIBHBIMH YHCIaMH.
Pemenue 3a1a4 u3 peajibHOM MPAKTUKKU HA YaCTH, Ha JIPOOH.

CreneHp C HaTypaJbHbIM T[OKa3aTelieM: OIpejelieHne, mnpeoOpa3oBaHuUe
BBIPQXEHUI Ha OCHOBE OIpeieNieHus, 3amuch Oonpmmx yucen. IIpoueHTsl, 3amuch
IPOLIEHTOB B BHJE JIpoOM U ApoOH B BHUAE MPOIEHTOB. Tpu OCHOBHBIE 3aJlayd Ha
IPOLIEHTHI, PELIEHUE 334 U3 PEAJIbHOMN MPAKTUKH.

[IpuMeHeHre MPU3HAKOB JIETUMOCTH, PA3I0KEHHE Ha MHOMXHUTENIHU HATypaJbHbBIX
YHCEJL

PeanbHble 3aBUCMMOCTH, B TOM YHUCJIE TIpAMasi U 00paTHas MpONOpLUOHAIBHOCTH.
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AJreOpanyecKkue BbIpaKeHHUs

IlepemeHHBIE, YHMCIIOBOE 3HAYEHUE BBIPAXKEHUsS C NEpeMEHHOU. JlomycTumele
3HA4YEHUS NepeMeHHBbIX. l[IpencraBiieHHE 3aBUCUMOCTH MEXAY BEIMYMHAMM B BUJEC
dopmynbl. Beruucnenuss nmo ¢opmynam. IlpeobpazoBanue OyKBEHHBIX BBIPaKEHHI,
TOKJIECTBEHHO PaBHbBIC BBIPAKCHUS, IIPaBUiia MpeoOpa3oBaHUsl CYMM M MPOU3BEACHUIA,
IpaBHJIa PACKPHITHS CKOOOK M MPUBEACHUS MOTOOHBIX CIIaraeMbiX.

CBolicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTeIEM.

Opnounensl u MHOrowneHel. CreneHb MHorousieHa. Cio)keHHeE, BBIYUTAHUE,
YMHO>KEHHE MHOTOWICHOB. POpMyJibl COKPAIIEHHOIO YMHOXKEHHUS: KBaApaT CyMMBbI U
KBaaparT paszHocTd. PopMyna pa3sHOCTH KBaJIpaToB. Pa3nokeHHe MHOIOYICHOB
Ha MHO>KHTEIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHMs, MpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCWIBHOCTb YPABHEHUHU.

JInHelHOE ypaBHEHHE C OJJTHOM IEPEMEHHOM, YU CIIO KOPHEN JINHEMHOTO YPAaBHEHUS,
peuieHue JIMHEWHBIX ypaBHeHMU. COCTaBlI€HME YPAaBHEHHH II0 YCIIOBHIO 33Ja4yH.
Pemienune TeKCTOBBIX 3a/1a4 € IOMOLIBIO YPABHEHUM.

JIluHeliHOe ypaBHEHHUE C JIByMsl NEpeMEHHbIMU U ero rpaguk. Cucrema IBYX
JUHEWHBIX YpaBHEHUH C IByMs IEpEMEHHbIMU. PerieHne cucteM ypaBHEHUH criocoOoM
IIOACTAaHOBKU. [IpuMepsI pelieHns TEKCTOBBIX 3a/1a4 ¢ IIOMOIIBIO CUCTEM YPABHEHUM.

DOyHKUMH

Koopaunara Touku Ha npsimoit. UncnoBsie NpOMeEKYyTKHU. PaccTosiHue mexay nByms
TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpsmoyrosbHas cucteMa koopauHat, ocu Ox u Oy. AGcuucca U opJIuHaTa TOYKU
Ha KoOopAWHATHOW muiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UTeHue
rpagukoB peanbHbIX 3aBucumocTell. [lonarue @ynkuuu. I'paduk ¢pynkunu. CBoiicTBa
bynakuii. Jlunerinas Qynkuus, e€ rpaduk. I'paduk dynkmum y = |x|. ['padpuueckoe
pelIeHUE JUHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUH.

8 KIIACC
Yucaa v BHIYUCICHUSA

KBagpatusrit kopers u3 yncna. [lonstue 00 upparmonansHom yucie. JlecaTnaabie
NpUOIMKEHUST UppallMOHANIBHBIX 4Yuced. CBoiHcTBa apu(METHUECKUX KBaJAPATHBIX
KOpHEW U MX MPUMEHEHHE K MPe0Opa30BaHUIO YHUCIOBBIX BHIPAXKEHUM U BHIYMCICHUSIM.
JlencTBUTENBHBIE YUCIIA.

Crenenb C 1eNbIM MTOKa3aTesieM U €€ cBoicTBa. CTaHgapTHAs 3alUCh YMCTA.

AJredpanyeckue BbIpPaKeHUs
KBanpaTtublii TpéXwieH, pa3joKEHUE KBaJApPaTHOIO TPEXUJEHAa HAa MHOXKUTEIH.
AnreOpanyeckas 1poOb. OCHOBHOE CBOMCTBO anredpanueckoit n1podu. CrnoxeHue,
BBIUMTAaHUE, YMHOKCHHE, JIEJICHHE allreOpandeckux apooeil. ParmonanbHbie BRIpaXKeHUS
U UX peoOpazoBaHUe.
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YpaBHeHMs ¥ HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMyna KOpHEW KBaapaTHOTO ypaBHeHHs. Teopema
Buera. Pemenue ypaBHeHUH, CBOIAAIIMXCSA K JIMHEWHBIM M KBagpaTHbIM. [Ipocrelimme
JTpOOHO-palMOHATILHBIE YPABHEHUS.

I'padmyeckas uHTEpHpeTanus ypaBHEHMHA C JBYyMsl MEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU. [ [puMephI perieHns CHCTEM HEJIMHEWNHBIX
YPaBHEHUM C IBYMS IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 334249 aNre0OpandecKiuM CII0COOOM.

HucnmoBble HEpPABEHCTBA U HUX CBOMCTBA. HepaBEeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA ¢ OJAHOM MepeMeHHON. CHCcTeMBbI
JIMHEMHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynxiuu. O6macTe ONpeneneHus] U MHOKECTBO 3HAYEHUN (PYyHKLUU.
CrocoObl 3a1aHust PYHKIIHIA.

I'padux pyHkumu. Yrenue cBoicTB pyHKMM no €€ rpaduky. [Ipumeps! rpagukos
(GyHKLIHNA, OTPa)KaIOIIUX PEATIbHBIE MPOLECCHI.

OYHKIMH, ONUCHIBAIOLIUE MPSMYIO K 00paTHYIO MPONOPLUUOHAIBHBIE 3aBUCUMOCTH,
nx rpabuxn. Oyakmun y = x2, y = x°, y =Vx, y=|x|. [paduueckoe pericHue ypaBHeHHiT
Y CHCTEM YPaBHEHUH.

9 KJIACC
Yucsa u BbIYUCICHUSA

PaunoHanpHbple 4uWCa, UPpPALMOHAIbHBIE YHUCIA, KOHEYHbIE W OECKOHEUHbIE
NEeCATUYHBIE TpoOu. MHOXECTBO JEHCTBUTENbHBIX YUCEN, IEUCTBUTENIbHBIE YHCIIa KaK
OECKOHEUHbIE JAECATHUYHbIE ApoOH. B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEVCTBUTEIIBHBIX YUCET U KOOPAUHATHOU MPSIMOM.

CpaBHeHue JEUCTBUTEIIBHBIX qucel, apupMeTuyecKue NENUCTBUS
C JCUCTBUTEIBHBIMHU YU CIIAMM.

Pa3smepsl  OOBEKTOB  OKpYXXArOLIEro  MHUpa, JJIATEIBHOCTH  MPOLECCOB
B OKPYKaIOIllEM MUpeE.

[TpuOnmk€HHOE 3HAaYeHHE BEIMYMHBI, TOYHOCTh MNpuUOIMKeHus. OKpyTieHue
yucen. [Ipuknaka u oneHka pe3yjabTaToB BIYACICHUN.

YpaBHeHUs U HEPABEHCTBA

JlunenHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOJSAIIMXCS K KBaAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHHss ypaBHEHUMM TPETbEM M UYETBEPTOU
CTETICHEHN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHue TEKCTOBBIX —3ajad
aNredpandecKuM METOJIOM.

VYpaBHeHue C JByMs NepeMeHHbIMM U ero rpaduk. Pemenuwe cucrem AByX
JIMHEWHBIX YPABHEHUH C AByMs [IEPEMEHHBIMHU. Pellienne cucreM AByX ypaBHEHHM, OTHO
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U3 KOTOpBIX JMHEHHOE, a JIpyroe — BTOpPOMl creneHu. I'paduyeckas mHTEpHpeTanus
CHUCTEMBI YPAaBHEHUH C IByMS IIEPEMEHHBIMM.

PeliieHre TEKCTOBBIX 3aj1a4 alreOpandeckuM Crocooom.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NIepeMEHHOW. Pemenwne cucrem
JMHEHHBIX HEPABEHCTB C OJHOW nepeMeHHoi. KBanpaTHeie HepaBeHCcTBA. [ paduaeckas
WHTEPIIPETALNs] HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IEPEMEHHBIMU.

DyHKUMH
KBaaparnunas gynkius, e€ rpaduk u cBoiictsa. [lapabosna, KoOOpAMHATH BEPITHHBI
napaboJbl, 0Cb CAMMETPHUH 1TapadOoJIbI.

I'papuxn ynkmmit: y= £x, y= £&x+b, y= f, y=x3y= VX y=|x|
X
Y UX CBOWCTBA.

YucsoBble M0CI€10BATEIbHOCTH U MPOrPeccuu

IlonsaTne YHMCIOBOM  MOCJICAOBATEILHOCTH. 3aJaHUE  IIOCIEI0BATECIbHOCTHU
peKyppeHTHOM (popMyoit u popMyJIoH n-ToO wieHa.

Apudmernueckass u reoMmeTpuueckas mnporpeccur. Dopmynsl n-ro  4ieHa
apu(hMETHIECKON U TEOMETPUIECKON ITPOTPECCU, CYMMBI IEPBBIX 71 YWICHOB.

N300paxeHre 4ieHOB apu(pMETUYECKON U T€OMETPHUECKON MPOrPECCHl TOUKaMU
Ha KOOPJWHATHON IIJIOCKOCTH. JIMHEHWHBIM W HKCHOHEHIUAIBHBIA pOCT. CIOXKHBIC
MIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHple  pe3yibTaTbl  OCBOGHMS  NIpOrpaMMbl  ydyeOHOro  Kypca
K KOHILy 00y4yeHus B 7 Kjacce:

Yucsa 1 BbIYUCTICHUSA

BbInonHsTh, coueTas yCTHbIE 1 TUCbMEHHBIE TPUEMBI, apu(MEeTHUECKUE ACHCTBUSA
C PaLMOHAJIBHBIMH YHCIIAMHU.

HaxonuTth 3Ha4eHUs! YUCIOBBIX BBIPAXKEHHM, MPUMEHSTh Pa3HOOOPa3HbIE CIIOCOOBI
Y NMPUEMBI BBIYMCIICHHS 3HAUEHHUI APOOHBIX BBIPAKEHUH, COEPKAIINX OOBIKHOBEHHBIE
U JICCATUYHBIC APOOH.

[lepexoauTh OT oaHOW (OPMBI 3amKMCH YUCEd K JApyrod (mpeoOpa3oBbIBATH
JECATUYHYIO JpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUYHYIO, B YaCTHOCTHU
B 0€CKOHEYHYIO JCCATUUHYIO IPOOh).

CpaBHUBATh U YIOPSIOYMBATH PALIMOHATIBHBIE YUCIIA.

OKpyTJsTh YUCIA.

BbINONHATS NMPUKHUAKY W OLIEHKY pE3yJibTaTa BBIYMCICHHM, OLICHKY 3HA4YEeHH
YUCJIOBBIX BBIPAKEHUW. BBIMONHATH AEUCTBUS CO CTENEHSAMU C HaTypalbHbIMU
MOKAa3aTEeISIMH.

[IpuMeHATh MPU3HAKU JETUMOCTH, Pa3JIOKEHHE HAa MHOXHUTENIH HaTypaJlbHbBIX
YHUCEIL
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PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3a1a41, CBSI3aHHBIC C OTHOIIICHUEM BEJTUYMH,
IPOIOPIIMOHAIEHOCTRIO  BEJTUYHMH, IPOICHTAMH, WHTEPIPETHPOBATh PE3yJIBTATHI
pelieHus 3a1a49 ¢ y9éTOM OIpaHMYCHUMN, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPHBAEMBbIX
OOBEKTOB.

AJireOpanyecKkue BbIpaKeHHUs

Hcnonp3oBaTh anreOpandeckylo TEPMHUHOJIOTHIO W CHMBOJHUKY, MPUMEHSTH €&
B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuaia.

Haxogute 3HaueHHss OyKBEHHBIX BBIPQXKEHUW TIpU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHUs LIEJIOTO BBIPAXKEHUS] B MHOTOWIEH NPUBEICHUEM
NOJTIOOHBIX CIaraeMbIX, pACKPHITHEM CKOOOK.

BBINIONHATE YMHOKEHUE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOTI'OYJIEH,
IPUMEHSATH (POPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh pa3IoKEHNE MHOTOYWIECHOB HA MHOKUTEIM C TIOMOILBIO BEIHECEHUS
32 CKOOKM OOIIEro MHOMHUTENs, TPYNIHUPOBKU CllaraéMblX, HNPUMEHEHUs (opMyl
COKpAIIEHHOIO YMHOKEHHS.

[IpumensTh npeoOpa3zoBaHUs MHOTOUWIEHOB JUIsl PELICHHs pa3IUYHbIX 33134
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM €  HATypaJbHBIMH  IOKa3aTEsIMU
TSl TpeoOpa3oBaHus BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemrars nuHeliHbIE ypaBHEHUS C OJJHOM IEPEMEHHOM, IPUMEHSS IPABUJIA IEPEX0IA
OT MCXOJHOTO YpPaBHEHHs K PaBHOCWIBHOMY eMmy. lIpoBepsaTh, ABIsSeTCA JIM 4YHUCIIO
KOpPHEM YpPaBHEHMUS.

[IpumensaTy rpaduyeckre METONbl MPHU PEIICHUH JMHEWHBIX ypaBHEHUH U HX
CUCTEM.

[TopOupaTe npuUMepskl Map YKce, SBISIIOUUXCS PEIIEHUEM JIMHEWHOTO YPaBHEHHUS
C IBYMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TIpadUK JTUHEHHOrO ypaBHEHUS C ABYMs
NEPEMEHHBIMHU, MOJIb3YSCh IpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemrars cucTemMbl IByX JIMHEMHBIX YPAaBHEHHUH C IBYMsI [IEPEMEHHBIMU, B TOM YHCJIE
rpaduyecku.

CocTaBisATh 1 pemarh JIMHEWHOE YPaBHEHUE WIA CHUCTEMY JMHEHHBIX ypaBHEHUI
II0 YCJIIOBUIO 3a7a4¥, WHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJa4u
IIOJTyYEHHBIN PE3YJIbTAaT.

DyHKUMH

N3o00paxkath Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTpPE3KH, WHTEPBAJbI, 3allMCHIBATH YHWCJIOBBIC IMPOMEKYTKH
Ha aNreOpandecKoM S3bIKE.

OTMeuaTh B KOOPJMHATHOM IIOCKOCTH TOYKH TI0 33JJaHHBIM KOOPIUHATAM, CTPOUTH
rpaduku TMHEHHBIX QyHKIMH. CTpOoUTh Tpaduk GyHKIHMH )y = |x|.
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OnuckIBaTh ¢ TOMOUIBI0 (DYHKIIUN M3BECTHBIE 3aBUCUMOCTH MEXK]y BEIMUYUHAMM:
CKOpPOCTb, BpEMS, PacCTOSHHE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHne pyHKINUM 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cHoco0 TMpPEeACTABICHUS W aHaliu3a WHOOpMaIuH,
U3BJIEKaTh W MHTEPIPETUPOBATh MH(OPMALNIO U3 TPaPUKOB peaTbHBIX MPOIECCOB U
3aBUCUMOCTEHN.

[IpeameTHBIC pE3yJbTAaTHl OCBOCHUS TPOrPaMMbl Y4eOHOTO Kypca K KOHITY
oOyueHus B 8 KJacce:

Yucsia 1 BbIYUCICHUSA

Hcnonb30BaTh HaYallbHBIE MPEJICTABICHUS O MHOYECTBE JACHCTBUTEIBHBIX YUCEI
JUIs. CPABHEHUS, OKPYTJICHMS U BBIYUCICHUN, HU300pa)kaTh JIEUCTBUTENbHBIC YHUCTIA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.

[IpumensaTe moHSATHE apUPMETHUYECKOTO  KBAAPATHOTO KOPHS, HAaXOAUTh
KBaJpaTHbIE KOPHH, HCHOJb3ys TPU HEOOXOAMMOCTH KaJbKYJSTOP, BBINOJIHSIThH
npeoOpa3oBaHus BBIPAKEHUM, COJIEpKAIMX KBaJIpaTHbIE KOPHH, MCIIONB3Ysl CBOMCTBA
KOpHEM.

Ncrnonb30BaTh 3aUCH OOJIBIIUX U MAJIbIX YUCEN C MTOMOIIBIO AECATUYHBIX APOOeii
U creneHe uncna 10.

AJireOpanyecKue BbIPaKEHUS

[TprMeHATh TOHSATHE CTETICHU C IITBIM TTOKa3aTelIeM, BBITIOIHITh MPeoOpa3oBaHus
BBIPAKECHUH, COJCPKAIINX CTENEHH C LETBIM [TOKA3aTEIEM.

BrIMOHATE  TOXIECTBEHHBIC IMPEOOpa30BaHUS  PAIMOHAIBHBIX  BBIPAKCHHUI
Ha OCHOBE IMPaBWJI JICHCTBUI HaJl MHOTOYJICHAMH M alreOpandecKuMU JPOOsSMHU.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEIH.

[IpumensTh mipeoOpa3oBaHMsl BBIPAXEHUN JUIsl PEIICHUS PA3IMYHBIX 3a7a4
Y3 MaT€MaTUKH, CMEXKHBIX TPEAMETOB, U3 PEATLHOMN MTPAKTUKHU.

YpaBHeHMS U HEPABEHCTBA

Pemate nuHEWHBIE, KBaJpaTHbIE YPABHEHUS W palMOHAJIbHBIC YPaBHEHUS,
CBOJAILIAECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYyMs IIEPEMEHHBIMH.

IIpoBoauTH MpOCTEUIINE MCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM
yucie ¢ NpUMEHEeHUuEeM TIpaduuecKux NpeacTaBlieHui (yCTaHaBIMBaTh, HMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUM PEILICHHUs], €CTTU UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTh OT coBEeCHOW (POPMYIMPOBKH 3a7aud K €€ alreOpandeckod MoAeIu
C IIOMOIIBIO COCTABIICHUS YPABHEHHSI WJIM CUCTEMBl YpaBHEHUW, MHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3a/1a41 ITOJy4YECHHBIW pE3yJIbTar.

[IpriMeHSITh CBOMCTBA YMCIOBBIX HEPABEHCTB Ui CPABHEHUS, OLICHKH, pEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHOM IMEPEeMEHHOM W WX CHUCTEMBI, JaBaTh rpadUuecKyo
WJUTFOCTPALAI0 MHOKECTBA PEILICHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU
[ToHrMaTh W WCIONB30BaTh (YHKIMOHAIBHBIC TOHATHS W S3BIK (TEPMHUHBI,
CHUMBOJIMYECKHE O0O3HAUCHHMSI), OMNPEACNATh 3HAueHHE (YHKIUH MO0 3HAYCHUIO
apryMeHTa, OMPEAEsAThH CBOUCTBA PYHKIMH 110 e€ rpaduKy.
CTpouTb rpapuku 3JeMeHTapHBIX QYHKIHIA BUA:
y=2_,y=x% y= x3,y= VX, y = |x|, onucsIBaTh CBOICTBA UMCIOBON DYHKIHH
X

1o e¢ rpaduky.

[IpeameTHBIC pE3yJbTATHl OCBOCHUS TPOrPAaMMbI Y4E€OHOTO Kypca K KOHITY
o0yueHus B 9 KJacce:

YucJia u BbIYHCIEHUS

CpaBHHBATH U YIIOPSAIOYMBATH PAMOHAIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

Bemonuare apudmernueckue NEUCTBUS C pPAMOHAIBHBIMH YHCIIAMH, COYETas
YCTHbIE W TIMCBMEHHBIE NPHUEMBI, BBIOJIHITh BBIYMCICHUS C HPPALNMOHAIBHBIMU
YHCIIaMU.

HaxoguThs 3Ha4YeHUsS CTENEHEW C LEJbIMUA IMOKA3aTEeIsIMU M KOPHEH, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyriiATh  I€UCTBUTEIBHBIC YHUCJA, BBINOJHATH MNPUKUIKY  pE3yJibTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeliHbIE U KBaJpaTHbIE YPABHEHUs, YPABHEHUsI, CBOASLIMECS K HUM,
npocTelime ApoOHO-palMOHATIbHBIE YPABHEHHUS.

PemaTte cucTteMsl JByX JIMHEWHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPaBHEHUE HE ABJISAETCS JIUHECUHBIM.

Pemath TekcTOBbIE 3a1auu aqreOpandyeckuM CIOCOOOM € MOMOIIBIO COCTaBICHMUS
YPaBHEHUSI WU CUCTEMBI JBYX YPAaBHEHUU C JIByMs IEPEMECHHBIMU.

[IpoBoauTE MpPOCTENIINE UCCIIENOBAHUSI YPABHEHUW U CUCTEM YPAaBHEHUM, B TOM
Yyucie ¢ NpUMEHEHUuEM TIpadHuyuecKuX NpeacTaBlIeHU (yCTaHABIMBATh, HMEET JIU
YPAaBHEHUE WIM CHCTEMA YPABHEHUI PELICHHUS], €CIIM UMEET, TO CKOJIBKO, U MIPOYEE).

Pemate nuHeliHbIE HEPaBEHCTBA, KBAJIpaTHBIC HEPABEHCTBA, N300paKaTh PEIICHUE
HEPABEHCTB HA YUCJIOBOM NPSAMOM, 3alUCHIBATh PEUIEHUE C TOMOIIBIO CHMBOJIOB.

PemaTe cucrempl JTMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIKOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIIUCHIBATh PEMIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA PU PELIEHUU PA3IUYHBIX 33/1a4.

DyHKIUU
PacrioznaBate  QyHKIMM M3y4yeHHBIX BHJIOB. [loka3piBaTh CXeMaTHYECKU
pacrmoyoKeHue Ha KOOPAMHATHOW TUIOCKOCTH TrpadukoB (QyHKIMIA BHUIA: Y = £X,

£ —

y=fx+b y=2,y=ax2+bx+c, y= x3, y= VX, y=|x| B 3aBucumoctu
X

OT 3HAYEHUI KO3(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DyHKITHIA.
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Crpoutb u H300paKaTh CXEMATUYECKU TpapuKd KBaJpPaTUUHBIX (PYHKIIHM,
OTIMCHIBATh CBOMCTBA KBAIPATUIHBIX (DYHKITUN IO MX Tpadukam.

PacrioznaBath KBajpaTMuHyr0 (YHKUIHIO 10 (QopMmysie, MPUBOIUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMHA U3 peabHOM KU3HU, PUZUKHU, TEOMETPHH.

Yuci10BbIe 0CJIE10BATEIBHOCTH H IIPOTPECCHH

Pacrio3naBath apupMeTHUECKYI0O U T€OMETPUUECKYIO MPOTPECCUH MPU Pa3HbBIX
croco0ax 3a7aHusl.

BBINOMHATE BEIYUCIEHUS C UCTIONBb30BaHUEM (POPMYII N-TO YWieHa apu(PMEeTUIECKOM
Y TEOMETPUYECKON ITPOTPECCHI, CYMMBI IIEPBBIX N YICHOB.

N3006paxaTh 4ieHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemate 3agaun, CBSI3aHHBIE C YHCIOBBIMH IIOCJIEI0BATEIBHOCTSIMH, B TOM YHCIIE
3aJ]a4M U3 peaabHOM KU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTHU).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Hanmenosanue paznena |KoaumdectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH O0YYAIOIIUXCS
(TemnI) Kypca JacoB coJiepKaHue
Yrcia 1 BEIYHUCIICHUS. 25 ITonsarue CucreMaTU3UpPoOBaTh M 000raIaTh 3HAHUS
PanmmonanbHbIC Yncia pPallMOHANILHOTO YKCIa. | 00 OOBIKHOBEHHBIX U JIECSITUYHBIX APOOSIX.
Apudmerndeckue CpaBHUBATH U YNIOPSA0YMBATH APOO0H, TpeoOpa30BbIBas
JICUCTBUSA pU HEOOXOUMOCTHU JECATUYHbBIC TPOOU B OOBIKHOBEHHBIE,

C palMOHaTbHBIMU
yuciamu. CpaBHEHHME,
YIOPSIIOYMBAHKE
PalMOHAJIBHBIX YHUCEIL.
Crenenb

C HaTypaJbHbIM
ITOKa3aTeeM.
Pemmenne oCHOBHBIX
3a/1a4 Ha JIpodu,
MIPOIIEHTHI

U3 peAIbHOU
MPaKTUKH.

[Ipu3Haku 1e1MMOCTH,
Pa3JIOKEHUS

Ha MHOKHTEIIN
HaTypaJbHBIX YHCEIL.

O0OBIKHOBEHHBIC B JICCATUYHBIC, B YaCTHOCTHU B OCCKOHEUHYIO
JNECATUYHYIO APOOb.

IIpuMeHATH pa3HOOOpPa3HbIE CIIOCOOBI M IPUEMBI
BbIYUCJICHHUS 3HAYCHUI APOOHBIX BbIPAXKECHU,
cojiepKaiux OObIKHOBEHHBIE U JIECATUYHBIC IPOOU:
3aMEHSTh IIPH HEOOXOAUMOCTH JAECATUUHYIO IPOOH
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BhIpaKEeHUE K hopme, Hanbosee yJ00HOM /1715l BRIYUCIICHUH,
peoOpa3oBbIBATh APOOHBIC BEIPAKEHUSI HA YMHOKECHHUE U
JeJICHUE JEeCATUYHBIX ApOo0ei K TEUCTBUAM C IEIBIMU
YHUCJIaMH.

IIpuBOAUTH YHCI0BBIE U OYKBEHHbIE IPUMEPHI CTCTICHU
C HATypaJIbHBIM TMOKa3aTeseM, OObSICHSS 3HAUCHUS
OCHOBAHMS CTEIICHU U MOKA3aTeIsd CTEIICHN, HAXOIUTh
3Ha4YeHUs CTeneHel Buna a” (a — 1rboe pallMoHAIbHOE
YHUCIIO, 1 — HATYPaJIbHOE YUCIIO).
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Peanbnrie
3aBUCUMOCTH. [Ipsmas
u oOpaTHas
MPONOPIMOHAIIBHOCTH

IoHuMaTh CMBICI 3aKcH OOJBIINX YHUCET C TOMOIIBIO
JECATHUHBIX Ipo0ei u cTenenei uncna 10, npuMeHsATh UX
B PEAJbHBIX CUTYyAIHIX.

IIpumeHsITH TPU3HAKY JETUMOCTH, PA3I0KECHHS Ha
MHO>KUTEJIN HATyPaIbHbBIX YHCEIL.

PemaTh 3a1a4m Ha 4YacTH, IPOLICHTHI, POTIOPIIUH,

Ha HaxO0XXJIeHUe ApoOu (TIPOLIEHTa) OT BEJIMYMHBI U
BEJTUYUHBI TI0 €€ IpoOu (MPOIIEHTY), IpoOu (MPOIEHTA),
KOTOPBIN COCTABIISIET OJJHA BEJIMYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLEHMBATH PA3JIMYHBIC PEIICHUS,
3alHCH PEIIEHUI TeKCTOBBIX 3a/1a4.

Pacnio3HaBaTh M 00BSCHATD, ONTUPASCH HA ONIPEICTICHHUS,
IpSIMO IPONOPLMOHATIBHBIE U OOPATHO MPOTIOPLIUOHAIBHBIE
3aBUCUMOCTH MKy BETMYMHAMU; MPUBOAUTH MPUMEPHI
3THX 3aBUCUMOCTEN U3 peasbHOr0 MHUpA, U3 APYTUX YUeOHBIX
PEIMETOB.

Pemiath npakTUKO-OpUEHTHPOBAHHBIC 33/Ia4H HA APOOH,
MIPOIEHTHI, MPSIMYIO B OOPATHYIO MPOMOPLIHUOHATEHOCTH,
IPOTOPIIAU

AnreOpanueckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAKCHUS.
IIepemenHsle.
Jonyctnmslie
3HAYCHHUS
IIEPEMEHHBIX.
DOopMyIIBL.

OBaanerhb anreOpandecKoil TEPMUHOIOTHEN U CUMBOJIUKOM,
NPUMEHSTH €€ B IIPOLiecce OCBOEHUS yueOHOT0 MaTepHala.
Haxoauth 3HaueHNs1 OyKBEHHBIX BBIPAXKEHUM TP 3a]IJaHHBIX
3HAYCHUSIX OYKB; BBITIOJIHITH BRIUUCIECHUS IO OPMYIIaMm.
BbInoHATH TpeoOpa3oBaHus 1EJI0T0 BBIPAKEHUS

B MHOTOYJICH NMPUBEJACHUEM MTOJOOHBIX ClIaracMbIX,
PacKpbITHEM CKOOOK. BBINOJIHATH YMHOXKEHUE OJTHOUJICHA
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[IpeoOpa3oBanue
OYKBEHHBIX
BBIPAKECHU,
pPacKphITHE CKOOOK U
MIPUBEICHUE

MOJIOOHBIX CJIAaraeMBbIX.

CBolicTBa CTCIICHHU
C HaTypaJIbHbIM
MoKazaTesIeM.
MHOTro4JICHBI.
CnoxxeHue,
BBIYMTAHUE,
YMHOXCHHUE
MHOT'OYJICHOB.
DopMybI
COKPAIIEHHOTO
YMHOKEHHS.
Paznoxxenne
MHOT'OYJICHOB
Ha MHOXKHUTEIHU

Ha MHOTOYWIEH U MHOTO4WIEHA HA MHOTOWICH, IPUMEHATH
(opMyJibl KBajipaTa CyMMBbI M KBajipaTa pa3HOCTH.
OcCyLecTBIATH PA3JI0KEHNE MHOTOUJIEHOB HA MHOKUATEIIN
MyTEM BBIHECEHHUS 32 CKOOKU OOIIET0 MHOXKHUTEIIS,
IpUMEHEHUs (POPMYJIbI pa3HOCTH KBAJpPaToB, (popmy
COKPAILIEHHOI'O YMHOXEHHS.

IIpumeHsaTH peoOpa3zoBaHe MHOTOWIECHOB JIJISl pEIIEHUS
Pa3IMYHBIX 33]1a4 U3 MaTEMAaTUKH, CMEKHBIX IIPEMETOB,
U3 peaabHOU NMPAKTHKHU.

3HAKOMMTBHCH € MCTOPHEH Pa3BUTHS MaTEMATUKHU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHus
ypaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHHUHU.
JInnenHoe ypaBHeHMe

Pemiarp nmuHEliHOE YpaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHAS MPAaBWJIA NIEPEX0IA OT UCXOIHOTO YPAaBHEHUS

K paBHOCWJIbHOMY eMy Oosiee mpoctoro Buza. [IpoBepsrTs,
SABJISIETCS JT1 KOHKPETHOE YMCJIO KOPHEM YPABHEHMUSI.
IMoadoupaTs npuMepsbI nap YKCEI, SABJISIONIUXCA PEHICHUEM
JIMHEMHOT'0 YPAaBHEHMUS C IBYMS IEPEMEHHBIMU.
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C OTHOM IEPEMEHHOM,
pELIECHNE JIMHEUHBIX
ypaBHEeHU. Penienune
3a/1a4 € MOMOUIBIO
YpPaBHCHUM.

JIunelinoe ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema AByx
JIMHENHBIX YPAaBHECHUN

CTpouTthb B KOOPIWHATHON MJIOCKOCTU TpaduK TMHEHHOTO
YpaBHEHHUS C IBYMs NIEPEMEHHBIMH; MOIb3YSICh TPapuKOM,
NPUBOAMTH IPUMEPbI PELUICHNS YPABHEHUS.

Haxoaurh peumieHue CUCTEMBI IBYX JJMHEUHBIX YPABHEHUAN
C ABYMs [IEPEMEHHBIMHU.

CocraBisiTh U pemiaTh YPaBHEHHUE WM CUCTEMY
YPaBHEHMH I10 YCIOBHUIO 3a7a4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 I10Jy4YECHHBIN
pe3yabTaTt

C IBYMsI
IIEpEMEHHBIMU
Koopaunate! u rpaduku. 24 Koopaunnara Touku MN300paxkaTh HA KOOPAWMHATHOMN MPSIMOM TOUKH,
OyHKIMU Ha npsAMoi. UACIIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAMWHATAM, JIyYH, OTPE3KH,
ITPOMEXKYTKH. MHTEPBAJIbI; 3aITUCHIBATh UX HA alireOpanvecKOM SI3bIKE.

Paccrosaue mexnay
JBYMsI TOUKaMH
KOOPJIMHATHOU
IPSAMOM.
[IpssmoyronbHas
CUCTEMa KOOPIUHAT
Ha TJIOCKOCTH.
[Ipumepsl rpaduKoB,
3aJJaHHBIX
dhopmyamu.

OTMeuyaTh B KOOPAMHATHOM NMJIOCKOCTH TOYKH I10
3aJJaHHBIM KOOPJAMHATaM; CTPOUTD IPaPUKU HECTOKHBIX
3aBHCHMOCTEH, 3a/laHHbIX (POpMYJIaMH, B TOM YHCIIE

C MOMOIIIBIO ITUGPOBBIX TAOOPATOPHIA.

IIpumeHsATH, H3y4YaTh NPEUMYILIECTBA,
HHTEPHPEeTHPOBATH I'padrueckuii crocod npeacTaBiIeHUs
Y aHaIKM3a Pa3HOoOOpa3HOM )KMU3HEHHON MHPOPMALIIH.
OcBauBaTthb MoHsATUE (PYHKIMH, OBJIA/I€BATh
(GYHKIMOHATBHON TEPMUHOJIOTHEN.

Pacno3naBath quHeHy0 QyHKIUI0O y = kx + b,
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Yrenue rpaduxos
peabHBIX
3aBHCHUMOCTEH.
[Tonsitue pyHKIUY.
['paduk pyskIMN.
CpoiicTBa QPyHKIUH.
JIuneiinas QyHKIMS.

ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUYCHUH

ko3 bunreHToB k u b.

Crpouts rpadpuxm tuHeHON QyHKIMH, QYHKIUHN ) = | X|.
Hcnoan3oBaTh HU(POBLIE PeCYPChI I TIOCTPOCHUS
rpadukoB QYHKIMI U U3yUEHUS UX CBOMCTB.

[IpuBOAUTH IPUMEPHI INHEUHBIX 3aBUCUMOCTEHN B pEaIbHBIX
MpoIieccax u sSBICHUSIX

[TocTpoenue rpaduka
JUHENHON QyHKIUY.
['padux pynxmum
y =[x
[ToBTOpEeHue u 00001ICHNE 6 IToBTOpEHUE Bp10upaTh, IPUMEHSATH OLIEHUBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IIOHATUN YKCEJI, BHIYUCIICHU, TPeoOpa30BaHU BHIPAKECHHM,
Y METOJIOB Kypca pELICHUs] YPABHEHUM.
7 Knacca, 00001IeHne OcyuecTBJISATH CAMOKOHTPOJIb BBITIOJTHSICMBIX ICHCTBUN 1
3HAHUU CaMOTIPOBEPKY Pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHuUi,
ITOCTPOEHUHU.
Pewmiare 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUA U PEIICHUS 3a1a4 U3 APYTUxX
MIPEIMETOB.
PemiaTh TekcTOBBIC 32/1a4M, CDABHUBATDH, BHIOUPATH
CIocoObl pelIeHus 3aaun
OBIIEE KOJIMYECTBO 102
YACOB I1O I[TPOTPAMME
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8 KUIIACC
HaunmenoBanue paznena |KomugecTso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH O0YYAIOIIUXCS
(Temel) Kypca 4acoB coaepKaHue
Uucna 1 BBIYUCIICHUS. 15 KBanpaTHblii KOpEHb ®opMyJIMpPOBaTH ONpe/iesieHHe KBaJPaTHOTO KOPHSI

KBagpaTHbeie KOpHU

n3 yncna. [lonstue
00 HpparmoHaAIbHOM
yucie. JlecaTnunbie
PUOTHKEHUS
HMppaloHaIbHbBIX
YuCel.
JlercTBUTEBHBIC
yucna. CpaBHEHHE
JIENCTBUTEIBbHBIX
YHUCEeNl.

YpaBHeHuE BUAA

xr = a.

CaoiicTBa
aprupMeTUIECKUX

KBaJpaTHBIX KOPHEM.

[IpeoGpa3zoBanue
YHCIIOBBIX
BBIPAKCHU,
CoJIeprKaluX
KBaJIpaTHbIE KOPHU

U3 YKciia, apu(METHIECKOr0 KBaAPATHOTO KOPHSL.
IIpuMeHATH Onepanyio U3BJICYCHUA KBAIPATHOIO KOPHS
U3 YUCIIa, UCIOJIb3YSl IPU HEOOXOIUMOCTH KAJBKYJISATOP.
OueHuBaTh KBaIpaTHbIE KOPHU LEIBIMU YACIAMHA U
JECITUUHBIMU JPOOSIMHU.

CpaBHMBATB U YHOPSAAOYHUBATH PALIMOHAIBHBIE U
UPpALMOHAIBHBIE YMCIIA, 3AIIUCAHHBIE C TOMOIIBIO
KBaJPaTHBIX KOPHEM.

HMccaenoBarb ypaBHEHUE X = @, HAXOIUTh TOYHBIE U
npuOIMKEHHBIE KOpHU TTpH a > 0.

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOISA
YU CJIOBBIE SKCIIEPUMEHTHI C UCIIOIb30BAaHUEM KAJIBKYJISITOPA
(KoMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JJIsl IPeoOpa3oBaHuUs BEIPAKEHU.
BoInoJHATH NPeo0pa30BaHMUsl BEIPAXKEHUN, COIEPHKALIUX
KBaJpaTHbIE KOPHU. BeIpakaTe NepeMEHHbIE

U3 TEOMETPUYECKUX U (pU3UIecKuX (Hpopmy.

BoerunciasaTh 3HAYE€HUA BBIPAXKECHUH, COAEPKALLNX
KBa/IpaTHbIE KOPHU, UCTIOJIb3YsI TP HEOOXOAUMOCTH
KAJIbKYJIATOP.
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Hcnoab3oBaTh B XO€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPEICTABIICHUS, CBSI3aHHBIE C NPUOIMKEHHBIMUA 3HAYECHUSMHU
BEJIMYHH.

3HAKOMHUTBCS C HCTOPHE pa3BUTUS MATEMATUKHU

Uwncia v BEIYMCICHUS.

CreneHs ¢ OCIbIM

®opMyMpoOBaTh ONpe/ieIeHre CTETICHH C 1ETbIM

CreneHs ¢ UeapIM II0KA3aTeJIEM. IIOKA3aTeJIEM.
MTOKa3aTelIeM CranpapTtHas 3anuch IIpeacTraBiasATh 3anMCh OOJIBIIUX U MAJTBIX YHCEI
YHUCIIA. B CTaHAApTHOM BHjic. CPAaBHMBATH YKCJIA U BEJIMYUHBI,
Pa3mepnl 00bEKTOB 3alIMCaHHbIE C UCIIOJIb30BaHneM cteneHu 10.
OKpPY’KaroIIero Mmupa Hcnoab30BaTh 3a1MCh YUCEI B CTAHAAPTHOM BUJIE
(OT IEeMEeHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB 00BEKTOB, JJIUTEIBHOCTH
YaCTHII IIPOLIECCOB B OKPY KAIOLLIEM MUPE.
JI0 KOCMUYECKUX DopMYyJIMPOBATH, 32AIIMCHIBATH B CHMBOJIMYECKOi (popMme
OOBEKTOB), Y WJUTIOCTPUPOBATH IPUMEPAMHU CBOWCTBA CTEIEHU
JUTUTENIBHOCTD C LEJIBIM MOKA3aTENEM.
MIPOLIECCOB IIpumMeHSATH CBOMCTBA CTENICHU /I TPEOoOpPa30BaAHUS
B OKPY’KaIOIlEM MHUpE. | BBIPAXKEHUH, COJECPHKALIMX CTEIIEHU C LEIIbIM ITOKA3aTEIIEM.
CBoiicTBa cTeneH! BbInoJHATH AeiiCTBUS C YUCIIaMU, 3alIMCAaHHBIMU
C LIEJIBIM MOKa3aTelIeM | B CTaHJApPTHOM BuJe (YMHOKEHHUE, IeJICHHE, BO3BEICHNE
B CTEIICHD)
AnreOpanueckue KBagparuslii Pacno3HaBaTh KBaIpaTHBIN TPEXUWICH, YCTAHABIUBATD
BbIpakeHUsA. KBagpaTHbIi TPEXUJICH. BO3MOYKHOCTB €0 Pa3JI0KEHUSI HA MHOKHUTEU.
TPEXUJIICH Paznoxenue PackiaaapiBaTh HA MHOKUTEIM KBAIPATHBIA TPEXUICH
KBaJpaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOXUTEJIN

AnreOpanyeckue
BBIPKCHHSI.
Anrebpanueckas Jpo0b

15

Anrebpanueckas
Ipo0sk. JlomycTuMblie
3HAYCHUS
MIEPEMEHHBIX,
BXOISATIUX

B alireOpanyeckue
BEIPKEHUSI.
OCHOBHOE CBOMCTBO
anredpandecKkou
npobu. CokpallleHHe
JIpOOeH.

CnoxxeHue,
BBIYHUTAHUE,
YMHOXKECHHE U JCJICHNUE
anreopanvecKux
JIpOOEH.
[IpeobOpazoBanue
BBIPAKEHUI,
COJIepIKaIuX
anredpandecKue
Ipoou

3anuceiBaTh asireOpanyeckue Beipaxkenus. Haxonurb
00J1aCTh ONpeIeNIEHUs PAllMOHATBHOTO BBIPAYKEHUSI.
BbInoIHATH YKCIIOBBIE OJCTAHOBKH U BBIYMCJIATH
3Ha4Y€HHE APOOU, B TOM YUCIIE C IOMOUIBIO KaJbKYJISATOpPA.
®opMyJIMpPOBaTh OCHOBHOE CBOMCTBO airedpandeckon
IpoOU 1 MPUMEHSITh €ro AJid IpeoOpa3oBaHusl IPOOEH.
BoInoJHATH JeiicTBUSA C alre0panyecKuMu JpoOsiMu.
[IpumensTh npeoOpa3oBaHMsl BIPAXKEHUHN AJIs1 PELLICHUS
3a1a4. Beipaxarb nepemMenHble U3 popmyi (pu3nyecKux,
re€OMETPUUECKUX, OUCHIBAIOIINX ObITOBBIE CUTYAIIHH)
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YpaBHEHUS K HEPABEHCTBA. 15 KBagparnoe Pacno3HaBaTh KBaJpaTHBIC YPABHEHHS.

KBagpaTHble ypaBHEHUS ypaBHeHue. Henonnoe | 3anmmcebiBaTh (pOpPMYJIy KOPHEN KBaIPaTHOTO YPABHEHUS;
KBaJ[paTHOE peliaTh KBaJApaTHbIe YPABHEHUS — IOJIHBIC U HETIOJIHBIE.
ypaBHeHue. opmyiia IIpoBoauTh npocreline UCCaeI0BAHUA KBAIPAaTHBIX
KOpPHEW KBaJPaTHOTO YpPaBHECHUM.
ypaBHeHus. Teopema Pematb ypaBHeHHUs1, CBOSIIKMECS K KBaJIPATHBIM,
Buera. C TIOMOIIILIO MPEe0OPa30BaHUI U 3aMEHOM TIEPEMEHHOM.
Pemenue ypaBHeHuid, HaOuroaaTe 1 aHAIM3MPOBATH CBA3b MEXIY KOPHSIMU U
CBOJISALLIUAXCS Kod(hpuIIeHTaMu KBaIpaTHOTO YPABHEHUS.
K KBaJpPaTHBIM. ®opmyaupoBaTh Teopemy Buera, a Takxe 00paTHYIO -
[IpocTteiinue 1pobHO- | TEopeMmy, IPUMEHSTh ATH TEOPEMBI JI PEIICHUS
palMOHAIIBHBIC 3a/1a4.
YpPaBHECHUS. PemaTp TekcTOBBIE 3aJaUM AIT€OPanIECKUM CIIOCOOOM:
PemeHnne TeKCTOBBIX NEPEXOAUTH OT CIIOBECHOM (POPMYIMPOBKH YCIOBHS 3a1a4U
3a7a4 C TOMOILBIO K ajreOpanyeckoil MoJIes MyTEM COCTaBJICHUS] YPABHEHUS;
KBaJIpaTHBIX pelIaTh COCTaBIEHHOE YPABHEHUE; HHTEPIIPETUPOBATH
YpPaBHEHUU pe3yabTar.

3HAKOMUTBCS C HCTOPHUE pa3BUTHUS AIreOphbI
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEHUE Pacno3HaBaTh JIMHENHBIC YPABHEHUS C IByMs
Cucremsbl ypaBHEHHI C AByMs MEPEMEHHBIMHU.

IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
pELIeHUs yPaBHEHUN
B LIEJIBIX YUCIIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHUN

CrpouTth rpaduku TMHEWHBIX YPaBHEHUH, B TOM YHCIIE

HCI0JIb3Yys HU(POBBIE pecypcehl.

Pasznuuarth napasuiesbHbIe U IEPECEKAIOIIUECS NIPSIMbIE
10 UX YPABHEHUSIM.

PemiaTb CUCTEMBI IBYX JIMHENHBIX YPAaBHEHUM C JBYMs

IIEPEMEHHBIMU ITOJCTAHOBKOU U CII0KEHUEM.
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C AByMs
MIEPEMEHHBIMU.
[Ipumeps! pereHus
CUCTEM HEJTMHENHBIX
YPAaBHEHHM C ABYMSI
MIEPEMEHHBIMHU.
['pacdmueckas
WHTEpIpETALHS
YPaBHEHHS C IBYyMSI
MIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHUM C IBYMSI
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3a7a4 C ITOMOILBIO
CHUCTEM ypPaBHEHUM

PemaTh npocTeiiliie CUCTEMbI, B KOTOPBIX OJTHO

Y3 YPABHECHUH HE SIBIISICTCS JTUHEUHBIM.

IIpuBoauTh rpapuuecKyr0 MHTEPNPETALUIO PENICHUS
YPaBHEHUS C IBYMsI IEPEMEHHBIMUA M CUCTEM YPABHEHUH
C IBYMS ITIEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3a]a4H aITeOPanIeCKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaseHnctBa

12

Yucnoseie
HEPABEHCTBA U UX
CBOKCTBA.
HepaBenctBo ¢ ogHoOM
IIEPEMEHHOM.
Jlunerinbie
HEPABEHCTBA C OJIHOMN
MIEPEMEHHON U X
peuieane. Cuctemsl
JIMHENHBIX HEPABEHCTB

D opMYyJIMPOBATH CBOMCTBA YKCIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOW MPSAMOM, JOKA3bIBATH
anreOpanyecKu.

IIpuMeHSATH CBOMCTBA HEPABECHCTB B XOJI€ PEIICHHUS 3a1a4.
Pemiare iMHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
U300pakaTh PEIICHHE HEPABEHCTBA HA YHMCIIOBOU MPSMOH.
PemaTh CUCTEMBI IMHEWHBIX HEPABEHCTB, H300paXkaTh
pelLIeHUE CUCTEMBI HEPABEHCTB HA YHUCJIOBOU IPSMOMU
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C OJTHOM IMEPEMEHHOU
Y UX PEIICHUE.
N300paxxenue
pelIeHus JIMHEHHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCJIOBOH
psAMON

OyHKIUH.
OCHOBHBIE TTOHATUSI

[Tonsitue hyHKIUU.
OO6nacTp onpeieeHus
U MHO>XECTBO
3HAYEHUN (PYHKIIHH.
CrniocoObI 3a1aHus
byHKIUH.

['padux dpyHKIHN.
CaoiicTBa GQyHKIINH,
UX 0TOOpakeHue

Ha rpaduke

Hcnonb3oBaTh QyHKIIMOHATIBHYIO TEPMUHOJIOTHIO H
CHMBOJIUKY.

BbruncasaTb 3HaYeHus1 QyHKIIMI, 3aJaHHBIX (OpMyIaMu
(mpu HEOOXOAMMOCTHU UCIIONIb30BATH KAJIBKYJISATOD);
COCTABJIATH TA0JIMUbI 3HAYEHUH (QYHKIIHH.

Ctpoutsh no Toukam rpagpuku GyHKIUN.

OnuceiBaTh cBOMCTBA (DYHKIIMHY Ha OCHOBE €€
rpaguuecKoro NpeICTaBICHUs.

Hcnoan3oBath GyHKIMOHATIBHYIO TEPMUHOJIOTHIO U
CHMBOJIUKY.

HccnenoBarhb npumepsl rpaduKoOB, OTPAKAIOLUIUX pealbHbIE
nporuecchl U sBieHus. IIpuBoauTs NpUMepHI IPOLECCOB U
SIBJICHUH C 3aJaHHBIMU CBOVCTBAMU.

Hcnoab3oBaTh KOMIBIOTEPHbIE NPOTPAMMBI

JUTS TIOCTPOEHUS TpauKoB GYHKUIUNA U U3yUYEHUSI UX CBOWCTB

OyHKIUH.
Uucnobie QyHKIMH

YUreHue v mocTpoeHue
rpa@ukoB QyHKIIHIA.
[Tpumeps! rpadukoB

Haxoautsh ¢ nomombio rpaduka QyHKIUM 3HAYECHUE OJTHOU
Y3 PACCMATPUBAEMBIX BEJIMYMH 10 3HAYEHUIO IPYTOU.
B HecnoxkHBIX cllydasx BbIPaxkaTh (pOPMYJI0H 3aBUCUMOCTH
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GyHKIMIA, MEK]Ty BEIIMYMHAMU.
OTPaXKAIOLINUX OnucpIBaTh XapakTep U3MEHEHUS OJTHON BETUYUHBI
pealibHbIE MPOLIECCHI. B 3aBUCHUMOCTH OT U3MEHEHUS JPYTOM.
OyHKIMH, Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [loka3siBaTh
OMUCHIBAKOLINE CXeMaTHYeCKH MOJI0)KEHNE Ha KOOPAUHATHOM TIJIOCKOCTH
IPAMYIO 1 00paTHYIO rpaduKoB GyHKIMIA Buaa: y = x5,y = x°, y =vx, y = |x|.
IIPONIOPLIMOHAJIBHBIC Hcnosb3oBarh PyHKIHOHAJIBHO-TPaUYECKUE
3aBUCHUMOCTH, UX NpeAcTaBJICHUS Ul PELICHUS U UCCIIEA0BaHUS YPABHEHUN U
rpaduku. CHUCTEM YPAaBHEHHUM.
I'padux pynxumm IpuMenaTh HH(POBbIE PeCYPChl A1 IOCTPOCHHS
y = x rpaguKoB QyHKIIMIMA
OyHKIMU
y=x,y=x,
y=vx,y=|xl;
rpaduyueckoe pereHue
YPAaBHEHUU U CUCTEM
YpaBHEHUH

[ToBTOpeHue u 06001IIeHNE [ToBTOpEHME Bpi0upaTh, IPUMEHATH, OLIEHUBATH CNOCOOBI CPABHEHUS

OCHOBHBIX ITOHSITHHN U
METOJIOB KypCcOB 7 1 8
KJ1aCCOB, 0000IEeHHE
3HAHUU

YHCell, BEIUUCIEHUH, TPeoOpa30BaHMI BEIPAKEHUM, pEeIICHUS
YPaBHEHHUH.

OcylecTBJIATH CAMOKOHTPOJIb BBITOIHSAEMBIX JEUCTBUN U
CaMOITPOBEPKY pe3yJibTaTa BEIUUCICHUM, MPpeoOpa3oBaHU,
ITOCTPOCHUM.

Pemiate 3a1a4um u3 peajbHOM )KU3HU, IPUMEHATH
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MaTeMaTUYECKHUE 3HAHUS JUIsl pEeIIeHUs 3a7a4 U3 APYyTuxX
PEIMETOB.

PemiaTh TeKCTOBBIE 3a]a4H, CDABHUBATH, BLIOMPATH
CIoCco0OBbI pEIICHN 3a/1a4n

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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JECATUYHBIC TPOOH.
B3anmHo ogHO3HaYHOE
COOTBETCTBHUE MEKY
MHO>KECTBOM
JICCTBUTEIBLHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAUHATHOMN
IPSIMOM.

CpaBHeHue
JICHCTBUTEIILHBIX YHCETI,
apumeTHIecKue

9 KJIACC
HaumenoBanue paznena  |KonmuectBo OcHoBHOE OCHOBHBIE BUJIBI AEATENBHOCTH O0YYAFOIINXCS
(Templ) Kypca 4acoB COJICpIKAHUE

Uncna 1 BEIYUCIICHUS. 9 PamnnonanbsHbIe UynCa, Pa3BuBaTh npejacraBjieHHs O YMCIAX: OT MHOXKECTBA

JleliCTBUTEIbHBIC YMCIIa WppalrOHAJIbHbBIC HaTypaJIbHBIX YMCEIT 10 MHOYKECTBA JEUCTBUTEIIBHBIX YUCEIL.
4yKclia, KOHCUHBIC U O3HAKOMUTBCA C BO3MOKHOCTBIO MPE/ICTaBICHUS
OEeCKOHEYHBIE JIEUCTBUTEILHOIO YKCJIa KaK OECKOHEYHOU JECITUUYHOMN
JECATHUYHBIC TPOOH. TpoOU, MPUMEHSITh JCCATUYHbBIC TPUOIMKCHUS
MHO%€eCTBO pAlMOHAIBHBIX U UPPALMOHAIIBHBIX YHCEI.
JIEUCTBUTEIBHBIX HN300paxkaTh 1€CTBUTEILHBIC YMCIIA TOUKAMHU
Yyucel, KOOPJAWHATHOM MPSAMOI.
JICCTBUTEIIbLHBIC 3anuceiBaTh, CPABHUBATH U YIIOPAI0YHUBATH
YyHclia KaK JICCTBUTEIBHBIC YHCIIA.
OCCKOHEYHBIE BbInOJIHATH, cOUeTast YCTHBIC U TUCbMEHHBIE TPUEMBI,

apudpMeTnyecKue 1efiCTBUA C PallMOHAIBHBIMU YUCIIAMU;
HAXOAMTh 3HAYCHUS CTEIICHEHN C LEJIBIMU MOKA3aTEISIMU U
KOPHEH; BBIYMCJIATH 3HAUEHNS YUCIOBBIX BBIPAXKECHUI.
[HosryyuTs npeacraBjieHue 0 3HAUUMOCTH
JNEUCTBUTEIBHBIX YACEI B IIPAKTUUYECKOM IEATEIBHOCTH
YEJI0BEKa.

AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
NPUOMKEHUS ICHCTBUTEIIBHOTO YUCIA PU PEIICHUN
3a1ad4.

OKpyIJATh JCUCTBUTEIIBHBIE YUCIIA, BBINOJHATH
NPUKHIKY PE3yJIbTaTa BBIYUCIEHNN, OLEHKY 3HaYCHUU
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NEUCTBHUS

C JCUCTBUTEIbHBIMU
YHCIIAMHU.
[Tpubmmxennoe
3HAYEHHE BEIIMYNHBI,
TOYHOCTb
PUOIKEHUS.
Okpyrnenue yucesn.
[Iprkuaka u onieHka

YU CJIOBBIX BBIpa)KeHHﬁ.
3HAKOMHUTBLCA C HCTOpHeﬁ Pa3BUTHUA MATCMATHKHU

pe3yIbTaToOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JImneriHoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH U IPUMEHATH Irpauyeckue
YpaBHEHUS C OJHOU Pemenue ypaBHenui, METO/JbI IIPY PELICHUH YPABHEHUM, HEPABEHCTB U UX
IEPEMEHHOM CBOAAIINXCSA CUCTEM.
K JINHEWHBIM. Pacno3HaBarh 1eibie U IpOOHBIE YPABHEHHUS.
KBagparnoe Pemarhb JinHelHbIE U KBA/IPATHbIC YPABHEHMUH,
ypaBHeHHUE. Pemenne ypaBHEHUS, CBOAIIMECA K HUM, POCTEMIINE JPOOHO-
YPaBHEHUH, palMOHAJIBHBIEC YPABHEHMS.
CBOAAIINXCSA IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEILIEHUS TEKCTOBBIX
K KBaJIpaTHBIM. 3a1a4, 00Cy:K1aTh UX M peliaTh TEKCTOBBIE 33/1a4n
bukBanpatHbie pa3HBIMH CIIOCOOaMHU.
YPAaBHEHUSL. 3HAKOMMTBHCS C MCTOPHUEH PAa3BUTUS MAaTEMATUKU
[Ipumeps! perenus

YPaBHEHUN TPEThEU
Y 4YETBEPTOU CTENEHEN
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pa3oKeHUEM
Ha MHOYKHUTEIIH.
Pewenune npo6Ho-
palroOHaIbHBIX
YPaBHEHHUM.

Pemenne TekcToBBIX
3a/1a4 anreOpandeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHeHUE ¢ IBYyMS
MIEPEMEHHBIMU U €T0
rpaduk.

Cucrema nByx
JIMHEVHBIX YpaBHECHUN
C IBYMS
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CHUCTEM JIBYX
YPaBHEHUM, OJTHO

U3 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIECHHU.
I'paduueckas
WHTEpIIpETaLNs
CHUCTEMBI YPAaBHEHU N

C IABYMsI [IEPEMEHHBIMMU.
Peurenune TekcToBBIX

OcBauBaTh U IPUMEHATH [IPUEMBI PELIEHUS CUCTEMBI
JBYX JIMHEWHBIX YPAaBHEHUH C IByMSI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE
SABJISIETCS JINHEWHBIM.

Hcnoab3oBath QyHKIHOHATBHO-TPAPUUECKUE
IPEICTABIICHUS ISl pellleHUs M MCCJIeA0OBAHUS YPABHEHUI
U CUCTEM.

AHAJINM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anreOpandyeckuM cnocoOoOM: NmepexoauTh OT CIOBECHOU
(bOopMYIIMPOBKH YCIIOBUS 3a1a9H K aareOpandeckoi Moienu
IyTEM COCTABJICHHS] CUCTEMBI YPABHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUIl; HHTEPINPETHPOBATH
pe3yJbTar.

3HAKOMHUTBCS C HCTOPHE pa3BUTUS MAaTEMATHKU
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3aJ1a4 aareOpandecKum
crrocooom

YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
HepasencrBa HEPABEHCTBA U X HEPABEHCTBA; UCMNOJIb30BATh CHMBOJIUKY U TEPMHUHOJIOTHIO.
CBOKCTBA. BoInosHATH peoOpa3zoBaHus HEPABEHCTB, HCMOJIb30BATH
JIuneiinbie JUTs IpeoOpa3oBaHus CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTh JIMHENHBIC U KBaAPATHHIE HEPABEHCTBA.
C OZHOU ITIEPEMEHHOU Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
U UX pPEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJTHOU MOJTy4YECHHBIE PEIICHUS.
MIEPEMEHHON U UX N300paskaTth pellieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pELICHHUE. Ha YHCJIOBOM MPSMOM, 3aNIUCHIBATDH PEIICHUE C TOMOIIBIO
KBanparusie CHMBOIJIOB.
HEpPABEHCTBA U UX PemiaTh kBajipaTHbIC HEPABEHCTBA, UCTIOJIB3Y S
pELICHHUE. rpaduyecKkue mpeacTaBICHUS.
I'paduueckas OcBauBathb 1 NPUMEHATH HEPABEHCTBA MTPHU PELLICHUU
UHTEPHpETALIUS pPa3IMYHBIX 33/1a4, B TOM YUCJIE MTPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
nepeMEHHBIMU
OyHKIMU 16 KBaapatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynkuus, e€ rpadpux u
cBoricTBa. [Tapabona,
KOOPJIMHATHI BEPIITHHBI
napadoJibl, OCh

WITKOCTPHUPOBATH CXeMATHYECKH, 00bSACHATH
pacnoiokeHne Ha KOOPAUHATHON TIIOCKOCTHU rpauKoB

k
Gynkumii Buga: y = kx,y = kx + b,y = _,y = x%,
x
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CUMMETPHUH TTapaboJIbl.
I'paduku hyskmii:
y = kx,
y = kx + b,
k
y =
X
y =X,
Yy = X,
y =vx,
y = |x]|

y = x> y =vx, y = | x| B 3aBHCHMOCTH OT 3HaUYCHHii
KO3 PUITUEHTOB; ONMCHIBATh UX CBOHCTBA.
Pacno3HaBaTh KBapaTHIHYO QYHKIHIO 10 (popMmyTie.
IIpuBoAUTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaslbHOM KU3HU, PUBUKH, TCOMETPHH.

BoisiBasTH 1 000011aTH 0COOCHHOCTH Tpaduka
KBaJpaTH4HON QyHKIMK y = ax’> + bx + c.

CTpouthb 1 H300pakaTh cXeMaTH4YeCKHU Tpaduxu
KBaJIpaTUYHBIX (PYHKIINHN, 3a/JaHHBIX (OpPMYJIaMH BHIA
y=ax’,y=ax* + q,y = alx + p?,y = ax* + bx + c.
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3yUYECHHBIX
(YHKIMI U1 X TOCTPOEHUS, B TOM YHCJIE C IOMOIIBIO

U(POBBIX PECYPCOB

HucioBbIe
OCJIEIOBATEILHOCTH

15

[TonsTHE ynCIOBOM
NOCJIEA0BATEIBHOCTH.
3aganue
MOCJIEIOBATEBHOCTH
PEKYPPEHTHON
dbopmyoii u
dbopmyJioH n-To YieHa.
Apudmernueckas u
reoMeTpuyecKas
IPOrPECCU.
DopMyIIBl #-TO YJICHA
apu(MEeTHICCKON 1
r€OMETPUYECKOU

OcBauBaTh U NPUMEHATH WHJIEKCHBIC 0003HAYCHNS,
CTPOUTH peuyeBble BHICKA3bIBAHUSI C UCTIOIH30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MIOHATHEM
MOCJIEeI0BATEIbHOCTH.

AHaau3upoBaTh GopMyIy n-ro 4ieHa
MIOCJIEI0BATEIbHOCTH WIIH PEKYPPEHTHYIO (hOpMYITy

U BBIYUCJISATH WICHBI TTOCJIEI0BATEILHOCTEH, 3a/TaHHBIX
3TUMU (HOpMyJIaMHU.

YcTranaBauBaTh 3aKOHOMEPHOCTb B TOCTPOCHUU
MOCIIEI0BATEIbHOCTH, €CJIN BBIIHUCAHBI TIEPBHIE HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apu(MeTHYECKYIO U TEOMETPUUYECKYIO
IIPOTPECCUU MPH Pa3HBIX CIIOCO0aX 3a1aHusl.
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IPOTPECCUI, CYMMBI
NIEPBBIX /1 YJICHOB.
N3o0pakeHue 4ieHOB
apuMeTH4YEeCKON 1
r€OMETPUYECKON
POrpECCUil TOUKAMU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JIuHeHbIl 1
3KCIIOHEHUIUAJIbHBIN
poCT.

CI10KHBIE IPOLIEHTHI

Pemarts 3a7auu ¢ UCTIONB30BaHUEM (POPMYJT 72-TO UJieHa
apuMeTHUIeCcKOil U TeOMETPUUECKOM MPOTrPeCcCrit, CyMMbI
NEPBBIX 7 YJICHOB.

H300paxkaTh 4ieHBI NOCIEA0BATEILHOCTA TOUKAMU

Ha KOOPJAMHATHOM IJIOCKOCTH.

PaccmarpuBaTth npumMepsl NPOLECCOB U ABJICHUH

U3 pEeAIbHOW KU3HU, WIUTKOCTPUPYIOIINE N3MEHEHUE

B apu(METHUECKON POTPECCUH, B TEOMETPUUYECKON
IPOrpECCHH; N300pakaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecku.

PemaTp 3agaum, CBI3aHHbBIE C YHCIOBBIMU
IIOCJIEN0BATENBHOCTAMH, B TOM YHCIIE 331491 U3 PEATBHON
KU3HH C UCTIOJIH30BaHUEM IU(PPOBBIX TEXHOJIOTHIA
(2JIEKTPOHHBIX TAOJIHII, TPAPUUECKOTO KAIBKYJISATOpA U T.11.).
Pemartsb 3a1aun Ha CIIOKHBIE TPOLICHTHI, B TOM YHCJIIE
3a/1a4y U3 peanbHOU MPAKTUKH (C UCTIOIb30BAaHUEM
KJIbKYJIITOPA).

3HAKOMHMTBHCS C MCTOPHUEH Pa3BUTHUSI MATEMATUKH

[ToBTOpEHuUe, 00001ICHHE,
CUCTEMATHU3AINS 3HAHUU

18

Yucaa u
BbIUMCJIEHHS (3aITUCh,
CpaBHEHUE, ICUCTBUS
C IEUCTBUTEIBLHBIMHA
YHCIIaMU, YUCTIOBAs
npsiMast; MPOIICHTHI,
OTHOIIICHUS,
MIPOTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, TOJIMHOXKECTBO,
orepaiy HaJ MHOKECTBaMU; UCMOJIb30BaTh rpauueckoe
NPECTaBICHUE MHOXKECTB JJIs OTIMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUN 33]1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB.

AKTYaJu3upPOBATH TEPMUHOJIOTHIO U OCHOBHBIE
JAefcTBHS, CBSI3aHHbIE € YMCJIAMM: HATYypaITbHOE YUCIIO,
IIPOCTOE ¥ COCTABHOE YHUCIIA, ACTMMOCTh HATypaTbHBIX
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OKpYTJICHHE,
pUOJIIKEHUE,

OLICHKA; peIICHHUE
TEKCTOBBIX 337124

YHCell, IPU3HAKU JCIUMOCTH, LIEJI0€ YUCIIO0, MOLYJIb YUCIIA,
OOBIKHOBEHHAsSI U JeCSITUYHAs APOOU, CTAaHJAPTHBIN BHU]I
quclna, apuMeTHIeCKUil KBaJpaTHBIM KOPEHb.
BbINOJHATH AeiicTBUSA, CPABHUBATH U YIIOPSAA0YHBATH

apumMeTnIecKuM 4yuCIia, NPEACTABIATh YACIA HA KOOPAUHATHOM MPSMOH,
CocoOOM) OKpPYIJISATh YHCJIA; BHIIOJHATH NPUKHIKY U OLEHKY
pe3yabTaTa BEIYUMCICHUM.
Pemath TekcTOBBIE 321a4M apPUPMETHUECKUM CIIOCOOOM.
PemaTh npakTudyeckue 3a1a4m, CoAepKalIie MPOLCHTHI,
JI0JIM, YaCTH, BBIpAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PACCTOSHUE, IEHA — KOJIMYECTBO — CTOMMOCT,
00BEM pabOThl — BpeMs — MPOU3BOAUTEIILHOCTD TPY/A.
Pa30upatp peasibHble )KU3HEHHbBIE CUTYaLUH,
(popmMyTHMPOBATH UX HA A3BIKE MATEMATUKH,
HAXOAUTh PElLICHUE, TPUMEHSSI MaTeMaTHUECKUI ammapar,
HHTEPNPETHPOBATH PE3yJIbTaT
Auredpanyeckue OnepupoBath NOHATUSIMH: CTEIIEHD C LENBIM
BBIPAKEeHHUS nokaszaresnem, apupMeTHUECKUI KBaJpaTHBIN KOPEHb,
(mpeoOpazoBaHue MHOTOWIEH, ajaredpandeckas ApoOb, TOXKAECTBO.
anredpanyecKkux BbINOJHATH OCHOBHBIE 1€ICTBHA: BBIIIOJIHATH PACUETHI
BBIpAYKEHUH, no opmynam, mpeoOpa3oBLIBATH 1IEJIbIe, JPOOHO-
JIOITy CTUMBIE paloHaIbHbIE BRIPAXKCHUS U BBIPAXKEHUS C KOPHIMH,
3HAYCHMSI) peann30BbIBAThH PA3JIOKEHUE MHOTOUYJIEHA HA MHOYKUTEIH,

B TOM YHCJI€ C UCOJIb30BaHUEM (HOPMYJI pa3HOCTH
KBaJIPAaTOB U KBaJipaTa CyMMbI U PA3HOCTH; HAXOIUTh
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JOITyCTUMBIE 3HAUEHUSI IEPEMEHHBIX JIIs1 JPOOHO-
PalMOHAIIBHBIX BBIPAKEHNUN, KOPHEM.

MoaeaupoBaTh ¢ TOMOIIBIO (POPMYITT peanbHbIE MPOIECCH
U SIBJICHMSI

DYyHKUNH
(mocTpoeHue,
CBOKCTBA U3yYECHHBIX
yHKIMH;
rpaduueckoe pemeHue
YPaBHEHHUU U UX
CUCTEM)

OnepupoBaTth NOHATUAMU: QYHKIUS, TPaQUK PYHKIINH,
HYJIM QYHKUIMHU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA,
IPOMEKYTKH BO3pacTaHusl, yObIBAHHSI, HAUOOJIbIIEE U
HauMeHbIlIee 3HaUeHUs (QyHKIUH.

AHaJIM3MPOBATH, CPABHUBATDH, 00CYKAATh CBOMCTBA
(yHKUUNA, CTPOUTH UX IpadUKH.

OnepupoBaTh NOHATHAMU: [IPSIMasi IPOINOPLUOHAIBHOCTb,
oOpaTHas NpONOPIUOHATBHOCTE, TMHEHHAS QYHKINS,
KBajipaTuyHas PyHKIus, mapadosa, runepooa.
HUcnoab3oBath rpaguku 115l ONPEAECTICHNS CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JIJISl pELICHUS 33/1a4 U3 APYTHUX
y4eOHBIX TPEIMETOB U PEaJbHOM KU3HU; MOAEJTHPOBATH

C MOMOIIBIO TpahUKOB peaibHbIE MPOLIECCHI U SBICHUS.
BoipaxkaTs popmysiaMu 3aBUCUMOCTH MEXY BETMUYMHAMU

OBIIEE KOJIMYECTBO
HYACOBIIO ITPOI'PAMME

102
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OEJIEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

MNOACHUTEJIBHAS 3AIIMCKA

['eomeTpust Kak OOUH M3 OCHOBHBIX Pa3/ENIOB LIKOJBHOM MaTEMAaTHKU, UMEIOLIUN
CBOEH IeNbI0 00eCIeUnTh M3yYCHHE CBOKMCTB M Pa3MepoB (DUTYp, WX OTHOIICHUHA M
B3aMMHOE€ PAacCIOJIOKEHHE, OIUPACTCS Ha JIOTUYECKYIO, JOKa3aTelbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHUS] TEOMETPUM HA YPOBHE OCHOBHOTO OOIIero o00pa3oBaHMS
3aKJIIOYaeTCsl B TOM, YTO OOYYaloOlIUCS YYUTCS MPOBOJUTH JIOKA3aTeJIbHBIC
pacCcyXIeHus, CTPOUTHh JIOTUYECKUE YMO3aKIIOYEHUs, JOKa3blBaTh HMCTHUHHBIC
YTBEPKIEHUSI W CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, HIPOBOJIHUTH PACCYHKACHUS
«OT TIPOTHUBHOTO», OTIWYATh CBOMCTBAa OT IMPHU3HAKOB, (HOPMYJIHUpOBaTH OOpaTHBIC
YTBEPKICHHUSL.

BTOpoii LIEHHOCTBIO M3Yy4YEHUS TE€OMETPUH SBIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTAa NpH PEIICHUHM KaK MaTeMaTH4YeCKUX, TaK M NPAKTUUYECKUX 3ajad,
BCTPEUAIOIINXCS B peasibHOM ku3HU. OOydarouuics MOJKEH HAYYUThCS ONPEeTUTh
reoMEeTpUYEeCKyt0 (GUrypy, OMUcCaTh CIOBaMH JAHHBIM 4YEpPTEX WM PUCYHOK, HAWUTU
IJIOIIA/Ib 3€MEIBHOTO Y4YacTKa, pacCuuTaTh HEOOXOIUMYIO JIJIMHY ONTOBOJOKOHHOTO
kalbenss M Tpedyemble pa3Mepbl rapaxa jiss aBTOMOOWIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUKMCIHTENIbHAS JIMHUS B H3y4eHUU reoMerpuu. lIpu pemenun 3amad
MPAKTUYECKOTO XapakTepa OO0ydYarolUiCs y4YUTCS CTPOUTH MaTEMaTHUYECKHUE MOJIETH
peaNbHbIX KM3HEHHBIX CUTyalluid, TPOBOJIUTH BHIYHUCIICHHUS U OLICHUBATh aJICKBATHOCTD
MOJIYYE€HHOTO pe3yJibTaTa.

KpaiiHe BaxkHO TOMYEPKUBATH CBSI3W TEOMETPUU C JPYTUMH  YYCOHBIMU
npeIMeTaMi, MOTHBHPOBATh HCIIOJIB30BATh OMPENETICHUS T€OMETPUUYECKUX (GUTYp U
MOHSATUH, JEMOHCTPUPOBATh MPUMEHEHNE MOTYUYEHHBIX YMEHHN B (U3UKE U TEXHHUKE.
Oty cBsi3W HamOoJiee SPKO BUAHBI B Temax «BekTtopw», «Tpuronomerpudeckue
cooTHOIIeHU», «MeTon koopauHat» U « Teopema [Tudaropay.

VYuebnbiit kypc «l'eomeTpusi» BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3eiibl
coaepxkanus: «['eomerpudeckue GUTyphl U KX CBOMCTBAY, «3MepeHne reoMeTpuyecKux
BEIIMUMHY», «JlekapToBbl KOOpPAMHATHI Ha TUIOCKOCTH», «Bektope», «/IBrmkeHus
mI0cKocTy, «IIpeodpazoBanus mogo0us».

OOmiee YMCIO YacoB, PEKOMEHJOBAHHBIX JUIsI M3y4YeHHs Y4eOHOro Kypca
«I"eomerpus», — 204 gaca: B 7 kiacce — 68 4dacoB (2 yaca B HeJel0), B 8 Kiacce —
68 yacoB (2 Jaca B Hefien0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).
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COAEPKAHUE OBYYEHUA
7 KUIIACC

HavanbHble OHATHA reoMeTpur. Touka, psMasi, OTpPE30K, JIyd. YToi1. Buasl yrios.
BeprukaneHble M CcMexHbIE yIUIBl. buccekTpuca yrina. JlomaHas, MHOIOYIOJBHUK.
[TapannenbHOCTh M NEPIEHAUKYIIAPHOCTD MPSMBIX.

Cummetpuunbie (urypbl. OCHOBHBIE CBOWCTBAa OCEBOM cuMMeTpud. lIpmmepbl
CUMMETPHUH B OKPY’KAOIIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C IOMOLIBIO HUPKYJIS U JIMHEWKU. TpeyronsHuk. Beicora,
MearaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHMI TPEYTroJbHUKH. HepaBeHCTBO TPEYTrobHUKA.

CBoiicTBa M TpPHU3HAKU PABHOOEIPEHHOr0 TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU MApaUIEAbHBIX NpsAMbIX. CyMMa YIJIOB TpEyrOJbHHKA.
Bremnue yrisl TpeyrojibHUKA.

[IpsMoyronbHblli  TpeyroiapHuK.  CBOWCTBO  MeAuaHbl  IPSIMOYTOJIBHOTO
TPEYTOJbHHKA, NMPOBENEHHOW K ruroreHyse. IIpu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. 1IpsIMOYTOJIBHBIN TPEYTrOabHUK € yIiIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa O OOJIbIIEM YTJIE U OOJIBIIEH CTOpOHE TpeyroiabHuKa. llepnenaukymsap
Y HaKJIOHHAs.

I'eomeTpuueckoe MecTo ToYeK. buccekTprca yriia U CepeIuHHbIA NEPIEHIUKYJIISAP
K OTPE3KYy KaK T€OMETPUUECKHNE MECTA TOUYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpyKHOCTH Hu npsMou. KacarenpHasd u cexkymas K OKpPYKHOCTH. OKpy»KHOCTb,
BIIMCaHHAas B yroJy. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYetreipéxyronpauku. IlapamienorpamMm, ero npusHakd U cBouMcTBa. YacTHbIE
Clly4au mapajijieiorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOWCTBA.
Tpamenusi, paBHOOOKas Tpamnenus, e€ CBOWCTBa U mpu3Haku. [IpsiMmoyrosibHas Tpamnemus.

Meton yaBoenus meauansl. LlenTpansHas cummerpust. Teopema @arneca u reopema
O TIPOTNOPIIMOHATIBHBIX OTPE3KAX.

CpenHue JIMHUU TPEyroJibHUKA U Tpaneuuu. L{eHTp Macc TpeyroibHuKa.

[Togobue TpeyronbHUKOB, Kod(pduiment mnomodus. [lpusHaku mogobOus
TpeyroJbHUKOB. [[puMeHeHue nogo0us npu penieHuy MPakTHIECKUX 3a1a4.

CgoiicTBa 1momaaei reoMmerpuueckux ¢uryp. Dopmysbl g IUIOMIAAH
TPEYroJIbHUKA, TapajuienorpaMmma, pomba u Tpaneruu. OTHOIIEHUE TUIONIAACH
no00HBIX (UTYP.

Bpruncnenne miomane TPEyroJibHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOMU
Oymare.
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Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3ajau.

CHuHyC, KOCHHYC, TaHI'€HC OCTPOrO yIJla MpSMOYTOJIBHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUUYECKHE (DYHKLUUU YTIIOB
B 30°,45° 1 60°.

BnucanHble M LEHTpalbHBIE YIJIbl, YTOJ MEXIY KacaTeJlbHOM M XOpIOH. YTIbl
MEXIY XOpJlaMH U CEKyIIMMU. BriricaHHbIE M ONMCAHHBIE YETHIPEXYTONbHUKU. B3anmHoOe
pacrnojokeHue IByX OKpykHocTeil. Kacanue okpyxkHocted. OOuime kacareiabHblEe K
JIBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXKAECTBO. POPMYJIbI IPUBEACHUS.

Pewenne TpeyroiapHuUKoB. Teopema KOCHMHYCOB M TeOpeMa CHUHYCOB. Pelenue
IPAKTUYECKUX 3314 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noaoous. [logodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOU3BENECHUN OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
CEKYIIHX, TeOpeMa O KBAIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAyJb) BEKTOpA, COHAIPABICHHBIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaln
HaJl BEKTOpaMH. Pa3oKeHHEe BEKTOpa IO [JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater  BekTopa. CkKansipHOE  TPOU3BENECHUE  BEKTOPOB, IPUMEHEHHE
JUIS1 HAXOKJICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATBl HA IUIOCKOCTH. YPAaBHEHHs MPSMOA M OKPYKHOCTH
B KOOpJMHATAaxX, IMEPECCYCHUE OKPYKHOCTEH W MNpsAMBIX. MeroJ KOOpAMHAT U €ro
MIpUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. [[sTnHA OKpY>KHOCTH. [’ pagycHas v paauaHHas Mepa
yIJIa, BBIYMCIIEHNE JUIMH AYT OKpyKHOCTEH. I1nomane kpyra, cekropa, CerMeHTa.

JIBWKEHUsT TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (Quryp (3jeMEeHTapHbIe
npencrasienus). [lapannensasiil nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yJbTAaThl OCBOCHUS TMPOrPAaMMbI Y4EOHOTO Kypca K KOHILY
o0yueHus B 7 KJacce:

Pacno3naBaTh M3yudeHHBIE TreoMeTpuyeckue (UTyphl, ONMPEACNsITh WX B3aUMHOE
pacmoyio)keHue, H300paxkaTh TeOMETpUYeCKre (UTYPBI, BBINOJIHATh YEPTEKU
[0 YCJIOBUIO 3amauyu. M3MepsATh JMHENMHBIE WM YIJIOBBIE BEIWYMHBI. Pemars 3amadn
HAa BBIYHCJIEHUE JJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jlenate rpyOyI0 OLIEHKY JUHEWHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B pEeaIbHOU
JKU3HU, pPa3MepOB MPHUPOIAHBIX OO0BEKTOB. Paszmnuate pa3mMepsl 3THX OOBEKTOB
T10 MOPSIAKY BEJIMYUHBL.
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CTpouThb 4epTEKH K TEOMETPUUECKUM 33/1ayaMm.

[Tosp30BaThCA IPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIB30BATh IIPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/a4.

[IpoBOANTE JOTHUYECKUE PACCYXKICHUS C HCHOJIb30BAHUEM T'€OMETPUYECKHUX
TEOPEM.

[Tomp30BaThCd  OpU3HAKAMUA ~ PABEHCTBA  MPAMOYTOJBHBIX  TPEYTOJIBHUKOB,
CBOMCTBOM MEJMaHbI, MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJIbHHUKA,
B PELICHUU F€OMETPUYECKUX 3a]1a4.

Ornpenenars NapajjieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE OOpa3yeT
¢ HUMHU cekymas. OnpenensaTh MapajyieNbHOCTh MPAMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM O TOYEK APYTOM MPSIMOU.

PemaTe 3aaun Ha KiieT4aToi Oymare.

[IpoBOIUTH BHIUMCIECHUS U HAXOAUTh YUCIIOBBIE U OYKBEHHBIC 3HAUYCHUS YTJIOB

B TC€OMETPUYECKHUX 33a/1a4aX C HCMOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJIbHUKOB M
MHOTOYTOJIbHUKOB, = CBOMCTB  yIJIOB, OOpa30BaHHBIX IMpPH TEPECEUECHUH JIBYX
MapaAJUICIbHBIX MPSIMBIX CEKYIIEH. PemaTe mpakTuueckue 3a1aun Ha HaX0XKJACHUE YTIIOB.

Bianerp MNOHATHEM TEOMETPUYECKOIO MECTAa TOYEK. YMEThb OINPEIEIATh
OHMCCEKTpUCY yTJiia U CePEeTUHHBINA IEPIICHIUKYIISP K OTPE3KY KaKk T€OMETPUUYECKUE MECTa
TOYEK.

DopMyIUpOBaTh OINPEACICHUS OKPYXKHOCTM M Kpyra, XOpAbl MW JuaMerpa
OKPYKHOCTH, TIOJIb30BaTbCSl KX CBOMCTBAMHU. YMETh IPUMEHSITh OSTHU CBOWCTBA
IIPY PELLICHUU 3a/a4.

Brnaners noHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. I[lomp3oBaThcs ¢dakTamMu O TOM, YTO OHMCCEKTPHCHI YIJIOB TPEYroJbHUKA
MEPECEKAIOTCS B OTHOM TOYKE, U O TOM, YTO CEPEAMHHBIE EPIICHINKYJIISIPBI K CTOPOHAM
TPEYTrOJIbHUKA [EPECEKAIOTCS B OJTHOU TOUKE.

Bnagetp mnoHsiTHEM KacaTe€bHOM K OKPYXKHOCTH, TOJIb30BaThCS TEOPEMOU
0 NIEPIICHAUKYJIPHOCTH KacaTeJIbHOU U paauyca, IPOBEAEHHOIO K TOYKE KACAHUSI.

[Tosp30BaThCA MPOCTEUIIMMHU T'€OMETPUUECKMMU HEPABEHCTBAMH, ITOHUMATh HX
MPAKTUYECKUNA CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE MOCTPOECHUS C IOMOIIBIO LHUPKYJIS U
JIMHEWKH.

[IpeaqmeTHbie pe3ysbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 8 KJacce:

Pacrio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, [0JIb30BATHCS
VX CBOMCTBAMU IPU PEIICHUU F'€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKM MEPECEUCHUS] MEAUAH TPEYroJIbHUKA (LIEHTpa Macc)
B PEILICHUU 3a]a4.

Bnagete noHsTHEM CpeIHEN JIMHUUA TPEYTrOJIbHUKA M TPANEUUM, MPUMEHSITh UX
CBOMCTBA IIpU pPELICHUM TIeoMeTpudecKux 3anad. llome3oBatbes teopemon Paneca
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U TEOPEMOW O MPONOPLIUOHAIBHBIX OTPE3Kax, IPUMEHATh HUX I PELICHUS
MPAKTUYECKUX 33/1a4.

[IpuMeHATh NpU3HAKU TMOJO00US TPEYrOJbHUKOB B PEHICHUH T'€OMETPUUYECKUX
3a/1ay.

[Tonp3oBaThess  Teopemoii [lmdaropa s pemeHus TEOMETPUYECKUX |
MpakTH4ecKux 3anad. CTpouTh MaTeMaTHYECKYH0 MOJENb B NPAaKTHUYECKUX 3ajayax,
CaMOCTOSATEIIBHO JeNaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIME JUTUHBI.

Branets noHATHAMU CUHYCa, KOCUHYCA U TAHT'€HCA OCTPOTO yIja IPsIMOYTOJIBHOIO
TPEyTOoJbHUKA. [101630BaTHCS 3 TUMH MOHATUAMH JUIS PELIEHUS IPAKTUYECKUX 3a4a4.

Boruncnate  (pa3nuuHbiMH - cioco0aMu) IUIOHIAAb TPEYroJbHUKA M IUIOUIAAN
MHOTOYTOJBHBIX (DUryp (mosp3ysch, I/i€ HEOOXOAMMO, KaIbKyIsITOpoM). [IpumeHsTh
ITOJTyYEHHBIE YMEHHUSI B IPAKTHUECKUX 33/1a4aXx.

Brnaners MOHATHSIMM BIOMCAHHOTO M LIEHTPAJIBHOTO YIJIA, UCHOJIB30BATh TEOPEMBI
O BIIMCAHHBIX YIJIAX, yIiaxX MEXIy XOpAaMH (CEKYIIMMH) U yIiie MEXKIy KacaTeabHOU U
XOPJIOH TP PEIIEHUN T€OMETPUUECKUX 3a/1a4.

Brnaners mOHATHEM ONKMCAHHOTO 4YETBIPEXYTOJIBHUKA, NPUMEHATh CBOWCTBA
OIIMCAHHOTI'O YETBIPEXYTOJIbHUKA [IPU PELLICHUU 3a1a4.

[IprMeHATh MOTy4YEeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMATUYECKUE MOJCIIH
JUI  3aJa4d  peajbHOW JKU3HU U IPOBOJUTH COOTBETCTBYIOLIME  BBIYMCIICHHUS
C DpPUMEHEHHEM TMOAOOMS U TPUTOHOMETpUU (IOJIB3YACh, I/I€ HEOOXOAUMO,
KaJIbKYJISITOPOM).

[IpeameTHbIe pe3yJIbTaThl OCBOEHUS MPOrpaMMbl Y4YEOHOrO0 Kypca K KOHILY
oOydeHus B 9 Kjacce:

3HaTh TPUTOHOMETPHUUYECKHE (DYHKIIMU OCTPHIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3MYHBIE AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pelieHue MPSIMOYTOJIbHBIX
TPEYTrOoJIbHUKOBY). HaxomuTe (¢ MNOMONIBIO KaJdbKyJIsTOpa) [UIMHBI M YTJIbI
JUTSI HeTaOJTMIHBIX 3HAYEHUH.

[Tonp3oBaTbes  (popmyliaMu TPUBENEHUS W OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKJIECTBOM  JUIsl HAXOXKJCHHUS COOTHOIICHUW MEXKIY TPUTOHOMETPHUUYECKUMU
BEJIMYUHAMU.

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHMHYCOB [JISi HAXOXICHHUS Pa3THYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHNE TPEYTOJIBHUKOBY ), TPUMEHSATh UX MPH PEIICHUN
Te€OMETPUUYECKUX 3a/1a4.

Brnagets moHsTHAMU TIpeoOpa3oBaHHs TMOI00US, COOTBETCTBEHHBIX 3JICMEHTOB
nonoOHbIX uryp. Tloms3oBaThesi cBOMCTBaMH TOI00OMS TTPOU3BONIBHBIX (DUTYD, YMETh
BBIYHCIIATH JUIMHBI U HAXOAUTH YTIIbI Y TOOOHBIX (puryp. [IpuMeHSATH CBOMCTBA TOT00US
B TNPAKTUYECKUX 3a7avyax. YMETh MPUBOAUTH MPUMEPHI MOAOOHBIX (GUTYP
B OKPY’KarOIIEM MHPE.

[Tonp30oBaThCA TEOpeMaMH O TPOU3BEACHUH OTPE3KOB XOpJ, O MPOU3BEIACHHUH
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.
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[Tonb30BaTbCa BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUN U (PU3UUECKUN CMBICT,
OPUMEHATh HMX B PEIICHUH TEeOMEeTpU4YecKux u (usmueckux 3anad. llpumeHsartsb
CKAJIIPHOE MPOMU3BEICHUE BEKTOPOB ISl HAXO0XKJICHUS JIJIMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, NPHUMEHSTh €ro B pPEUICHUHU
IEOMETPUYECKUX U MPAKTUYECKUX 3a]ad.

BrageTs NOHATHSMU NMPABUIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPYKHOCTH, JJIMHBI
JIyTU OKPY>KHOCTU U PaJUaHHON MEpbl yIiia, YMETh BBIYUCIATH IUIOIIAAL KPyTra U €ro
yacteil. [[puMeHsTh NOJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (DUTYP, TPUMEHSTh JBUKCHUS TUIOCKOCTH
B IIPOCTEUIINX CIIydasX.

[IpuMeHATH MOTYyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATUYECKHE MOJIEIH
JUISL  3aJa4  peaJbHOM JKM3HM MW IPOBOJUTH COOTBETCTBYIOUIME BBIYHMCIICHHUS
C TMpUMEHEHUWEM MOoJA0o0Us UM TPUTOHOMETPUYECKHX (PYHKIMI (TOJB3ysCh, TI€
HEO0OXO0IMMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
Haunmenosanue paznena |KomugecTso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH O0YYAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue
[Ipocrenme 14 IIpocrenme DopMyJIMPOBATH OCHOBHBIC TTOHITHUS U OIPEICIICHHUS.
reoMeTpuuecKue pUrypsl u reOMETPHUYECKHE Pacno3naBaTth H3yyeHHbIE T€OMETPUUECKUE (PUTYPBI,
uX cBoiicTBa. M3mMepenue OOBEKTHI. onpeaessiTh UX B3aUMHOE PACIOJIOKEHHUE, BHINOJIHATD
r€OMETPUYECKUX BEITUUYHH MHOroyroJjpHuK, 4epTEXK MO YCIOBHUIO 3a1a4H.
JIOMaHasl. IIpoBoaAMTH NPOCTENIINE TOCTPOEHUS C TIOMOIIBIO IUPKYJIS
CwmexHble U Y IMHEUKH.
BEPTUKAJIbHBIE YTIIBIL. N3mepsaTh TUHENHBIE U YTIO0BbIE BEIUYHHBI T€OMETPHUUECKUX
Pabota Y IPAKTUYECKUX OOBEKTOB.
C IPOCTENIIUMH OmnpenessiTh «Ha I71a3» pa3Mepbl pealibHbIX 00BEKTOB,
yepTeKamH. NPOBOIMTH IPyOYI0 OLIEHKY UX PA3MEPOB.
N3mepenne nuHeliHbiX | PemaTh 3a1auu Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMYUH

Y YTJIOBBIX BEJIUYMH,
BBIYMCIICHUE OTPE3KOB
U yTJIOB

YTJIOB.

Pemathb 33124 Ha B3aUMHOE PACIOIOKEHNE
reOMETPUYECKUX QUryp.

ITpoBoauTH KTACCH(PUKAIIHIO YTJIOB, BLIYUCIATH
JUHEHHBIC W YTIIOBBIC BEIMYHUHBI, IPOBOAUTH
HE0OXOMMbIE JJOKA3aTeIbHbIE PACCYKICHHUS.
3HAKOMHUTBHCS ¢ HICTOPHE Pa3BUTHS TEOMETPHUH

TpeyroapHuKH

22

[TonsiTe 0 paBHBIX
TPEYrOJbHUKAX U

Pacno3naBaTh napbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX
gyeprexkax (C ykazaHueM MPHU3HAKOB).
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IIEPBUYHBIE
MIPEICTaBICHUS

O paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOWCTBO MeTMAHBI
IPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA,
MIPOBEIEHHOU

K TUITOTEHY3€.
PaBHOOepeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYroJbHUKA.
HepasencrtBa

B T€OMETPHH.
IIpssMOyTONBHBIN
TPEYTOJIBHUK C YTJIOM

B 30°

BoiBoauUTH CiieicTBYS (PABEHCTB COOTBETCTBYIOIIUX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
D®opMyJIHPOBATH ONPEIECIICHHS: OCTPOYTOJIBHOTO,
TyHOYT'OJILHOTO, IPSIMOYTOJILHOTO, PABHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
Me€JIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO NEPIEHANKYIISPA
OTpE3Ka; MEPUMETPA TPEYTOIbHUKA.

®opMyJIMpPOBATH CBOMCTBA M IPU3HAKU PABHOOEIPEHHOTO
TPEYroJbHUKA.

CTpouTs 4epTexu, pemaTsb 3242491 C [IOMOIIBIO
HAXOXKJE€HUSI PABHBIX TPEYTOJIbHUKOB.

IIpumMeHsATH NpU3HAKHA PABEHCTBA PSAMOYTOJIBHBIX
TPEYTOJILHUKOB B 3a/1a4ax.

Hcnoan3oBath HH(PpOBIE pECYpPCHI AJIA MCCIIEI0BAHUS
CBOMCTB U3y4aeMbIX QUIYp.

3HAKOMHUTBCS C HICTOPHEH Pa3BUTHS FEOMETPUU
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[TapayuiensHbIe PSAMBIE, 14 [TapainenbHble @®opMyIMPOBaTh MOHATHE ITAPATUICIBHBIX IPSIMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA IIPsAMBIE, UX CBOMCTBA. | HAXOAUTb IIPAKTUYECKUE IPUMEPHI.
Hakpecr nexaue, M3yuarth cBolicTBa yrioB, 00pa30BaHHBIX NPU NEPECCUECHUN
COOTBETCTBEHHBIE U napajuielbHbIX OpsMbIX cekyuieil. [IpoBoauTh
OJHOCTOPOHHUE YITbl, | J0Ka3aTeJbCTBA [IAPALICIBHOCTH JBYX IPSMBIX C IOMOLIBIO
oOpa3oBaHHbIE YIJI0B, 00pa30BaHHBIX IPU NEPECEUEHUH ITUX MPSIMBIX
[P NIEPECCYCHUU TPETHEN MPAMO.
HapaJuIeIbHBIX Bbr4ucjasTh CyMMY YIJI0B TPEYTOJIBHUKA U MHOTOYTOJIbHHKA.
NPSIMBIX CEKYLIEN ). HaxoauTsb unciioBble 1 OYKBEHHBIE 3HAUEHHUSI YTIJIOB
[Tpu3zHak B F€OMETPUYECKHUX 3a/1a4ax C UCIOJIb30BAHUEM TEOPEM
NapaJUIeIbHOCTH O CyMME yTJIOB TPEYTOJbHUKA U MHOT'OYTOJIbHUKA.
NPSMBIX Yepe3 3HAKOMHUTBCS C HICTOPHEH Pa3BUTHS FEOMETPUU
PaBEHCTBO PAaCCTOSTHUI
OT TOYEK OJHOMN
MPSIMOU 10 BTOPOU
MIPSIMOU.
Cymma yrioB
TPEYroJbHUKA.
Brenrnue yrisl
TpPEeyroJbHUKA
OKpy>KHOCTb U KPYT. 14 OKpy»XHOCTb, Xopaun | PopmMyJaUpoOBaTh ONpeAeeHHs. OKPYKHOCTH, XOPbI,
['eomeTpuueckue JAAMETpP UX CBOMCTBA. JaMeTpa U KacaTelabHOM K OKpyKHOCTHU. M3ydarh ux
OCTPOCHHUS Kacarenbnas CBOMCTBA, NPU3HAKH, CTPOUTDH YEPTEXKH.
K OKpPY>KHOCTH. HccaenoBathb, B TOM YUCIIE HCNIOJIB3YH HU(PPOBBIE
OKpy’KHOCTB, pecypchl: OKPY’KHOCTh, BIUCAHHYIO B YIOJ; LIEHTP

BIIMCaHHasA B YI'OJI.

OKPY’XHOCTH, BIIMCAHHOM B YTOJI; paBECHCTBO OTPC3KOB
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ITonsatue o IMT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca n
CEpPEIMHHBIN
MEPIEHAUKYIISIP
KaK TEOMETPUUECKUE
MecTa TOYEK.
OKpy>KHOCTB,
ONMCAaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy>KHOCTb,
BIIMCAHHAS

B TPEYTOJIbHUK.
[Ipocreitmme
3a/1auun

Ha MMOCTPOEHUE

KACATEJIbHBIX.
HUcnoas3oBats metoa [ MT 11 noka3arenbCcTBa TEOPEM

0 MepeceuyeHNH OMCCEKTPHUC YTIIOB TPEYTOJbHUKA U
CEPEIMHHBIX NIEPIICHANKYJIAPOB K CTOPOHAM TPEYTrOJIbHUKA
¢ nomompso ['MT.

OBiageBaTh NOHATHSIMH BIIMCAHHOM U ONMCAaHHOMN
OKPY>KHOCTEM TPEYTOJIbHUKA, HAXOAUTH LIEHTPHI 3THX
OKPY>KHOCTEM.

Pemiars OCHOBHBIE 3a1a4M HA MOCTPOCHHUE: YTJIa, PABHOTO
JAHHOMY; CEpEIMHHOIO NEPIEHAUKYIAPA JAHHOIO OTPE3Ka,;
IIPSAAMOU, IPOXOJAILEH Yepe3 JaHHYIO TOUKY U
NEPHEHANKYJIIPHON JaHHOM MPSAMOi; OMCCEKTPUCHI JAHHOTO
yIUIa; TPEYTOJIbHUKOB

I10 Pa3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN

[ToBTOpEHuUe, 00001IeHIE 4 [ToBTOpEHUE 1 Pemiats 3a1aum Ha MOBTOPEHNE, UIUTIOCTPUPYIOIINE CBS3U
3HAHUU 0000IIIEHNE OCHOBHBIX | MEXIY Pa3IM4YHBIMU YaCTSIMU Kypca
MOHSTUN U METOJ0B
Kypca 7 Kkiacca
OBIIEE KOJIMYECTBO 68
YACOB I1O I[TPOTPAMME
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8 KUIIACC
Haumenosanue paznena | KommuecTtso OcHoBHOE OCHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIINXCS
(Templ) Kypca 4acoB COJICp/KAHUE

HeThIpEXYTOJIbHUKA 12 [Tapauteniorpamm, ero | M300pakaTs M HAXOAUTH HA YEPTEKAX
IIPU3HAKY U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacrHble cityyan DopMyJIMPOBATH ONpeJeIeHHs: ITapaJlIesiorpaMma,
IapajuIeIorpaMMoB IpsIMOYTOJIbHUKA, poMOa, KBaJpara, Tpareuuu, paBHOOOKOM
(IpSIMOYTOJILHUK, TpaIeuuy, NPAMOYTOJIbHOU TPaIIEeIUH.
pomO, KBajpar), ux Jloka3pIBaTh M MCIOJIB30BATH NIPH PELICHUH 32124
IIPU3HAKH U CBOWCTBA. | NPU3HAKU M CBOMCTBA: IIapajlIeIOrpaMma,
Tpanenus. IpsIMOYTOJIbHUKA, poMOa, KBajpara, Tparneuu, paBHOOOKOM
PaBHOOOKas 1 TpaIeuny, NPAMOYTOJIbHOUN TPaIleIUu.
MPSIMOYTOJIbHAS IIpuMeHsITHL MeTO/A yABOEHUS MEANAaHbl TPEYTOJbHHKA.
Tpaneuuu. Hcnonb3oBath 1U(pOBbIE peCypChl I UCCIEI0BAHUS
Meron yiBoeHus CBOWCTB M3y4aeMbIX QUTYP.
MEJIMAHBbI. 3HAKOMHUTBCS C HCTOPHE pa3BUTUS TEOMETPHUH
[lenTpanbHas
CUMMETPUS

Teopema Dareca u Teopema 15 Teopema Qarnecau IIpoBoaAUTH MOCTPOEHMSI C TIOMOIIBIO HUPKYJIS U JINHEUKU

0 IPOMOPLUUOHATIBHBIX TeopemMa C UCIIOIB30BaHue TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MoJ0O0HbBIC
TPEYTrOJIbHUKU

O MPOTMOPIIMOHATBHBIX
OTpe3Kax.

Cpenusist tMHUA
TPEYTroJILHUKA.

O IIPOITOPLIUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IPONIOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTH JOKA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYIrOJIbHUKA [IEPECEKAIOTCS B OJHOM TOYKE, U HAXOAUTh
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Tpaneuus, e€ cpenHss
JIMHUA.
[TponopiimoHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJIbLHUKE.
ITomoOHEIE
TpeyroJbHUKHU. Tpu
NpU3HaKa noJo0us

CBSI3b C IIEHTPOM Macc, HaXOAUTh OTHOIICHHE, B KOTOPOM
MeJIMaHbl AETATCS TOUYKOM UX MepecedeHusl.

Haxoauthb 1o/100HbIe TPEYTOJIbHUKN Ha TOTOBBIX YePTEKaxX
C YKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB MO100US.
Pematsp 3aa4n Ha TOAOOHbIE TPEYTOJIBHUKHU C TTOMOIIIBIO
CaMOCTOSITEJIBHOTO MTOCTPOSHHSI YePTEKEN M HAXOKICHUS
N0JIOOHBIX TPEYTOJIbHUKOB.

IIpoBoanTh 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

TPEYTrOJIbHUKOB. Jloka3bIBaTh TpU IPU3HAKA TI0I00MS TPEYTOJILHUKOB.
[IpumMeHeHue IIpyMeHATH MOTYYCHHBIC 3HAHUS TIPU PEILICHUN
noaoous F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ad.
MIPU PEIICHUU 3HAKOMHTBHCS C HCTOPHUEN Pa3BUTHUS TEOMETPUU
MPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUI0IIAIEN OBJaeBaTh NEPBUYHBIMH MpPeICTABIEHUAMHU 00 001IICH
TJIOIIA/IEH TPEYTOJbHUKOB r€OMETPUUYECKUX TEOpUH IIomaau (Mephl), (POPMYJIUPOBATH CBOKCTBA
U MHOTOYTOJIbHBIX (QUTYP. dburyp. TUTOIIAM, BBISICHSTH MX HATJISIIHBINA CMBICIL.
[Tnomaau mogo6HbIX GuUryp DopMy bl BoiBoauTh hopMyIibl TUIONIAAN TTapaJieorpaMma,
JUTSI TUTOTIAIH TPEYTOJbHUKA, Tparneuu U3 GopMyJibl TIOMAN
TPEYroJbHUKA, PsIMOYTOJIbHUKA (KBajipaTa).
napajiesorpamma, BoIiBoauTH (GOPMYJIBI TUIOMIATN BBITYKIIOTO
Tpanemuu. YEThIPEXYTOJIbHUKA YEPE3 AUATOHAIIA U YTOJ MEXKIY HUMHU.
Beruucnenue HaxoauTs muioniaau ¢puryp, n300paxEHHBIX Ha KJIETYaTOU

IJIOIIAZEN CIIOKHBIX
duryp.

Oymare, HCI0JIb30BaTh pazOueHue GUrypsl Ha YacTU U
JO0CTpanBaHUeE.
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[Tnomanu guryp

Ha KJIeT4aToi Oymare.
[Tmomraay mogo0OHBIX
duryp.

3agaun

C IPAKTHYECKUM
COJICP’)KAHUEM.
Pemenue 3agau

C MOMOIIILIO0 METOIa
BCIIOMOTaTEJILHOU
TUIONIATH

Pa30oupaTs npuMepbI UCIIOJIB30BAHUS BCIOMOTaTEIbHOM
IJIOIIAIN JIJISl PELIEHUSI TEOMETPUYECKHX 3a/1ad.
Haxoauthp miomnaay nogo0HbIX Guryp.

Boruncas T miomaan pa3iniHbIX MHOTOYTOJIBHBIX (QUTYDP.
Pemiarh 3aga4M Ha 110116 C IPAKTUYECKUM
CoZIepKaHUEM

Teopema [ludaropa u
Hayvaja TPUTOHOMETPUHU

10

Teopema [Tudaropa, u
€€ IpUMEHEHHUE.
Ornpenenenue
TPUTOHOMETPHUIECKHIX
GyHKIHA OCTPOTO
yTJ1a MPSIMOYTOJIBHOTO
TPEYTrOJbHUKA,
TPUTOHOMETPHUECKUE
COOTHOIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJILHUKE.
OcHoBHOE
TPUTOHOMETPHYECKOE
TOX]IECTBO

Joxa3biBaTh TeopeMy [ludaropa, ucnoabzoBarsh €

B IPAKTUYECKUX BBIYUCIICHUSAX.

D opMyJIMPOBAThH ONPEAEICHUS TPUTOHOMETPUYECKHUX
(GyHKUHNA OCTPOTO yriia, MPOBEPATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLICHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHHKE.

HccaenoBath COOTHOIIEHUS MEKY CTOPOHAMH B
NPSIMOYTOJIbHBIX TPEYrOJIbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoan3oBath GopMyibl TPUBEACHUS 1 OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO ISl HAXOXKICHUS
COOTHOIICHUH MEXAY TPUTOHOMETPUUECKUMU (PYyHKIHUAMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHATH NOJyYECHHbIE 3HAHUS M YMEHUS IIPU PEILICHUH
IPaKTUYECKUX 3a]1a4.

3HAKOMHUTBHCS C HCTOPHE pa3BUTUS TEOMETPHUH
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YTJIbI B OKPY/KHOCTH.
BrnincanHuble M ONIMCaHHBIE
YETBIPEXYTOJIbHUKH.
KacarenbHbie

K OKpy>kHOCTH. Kacanue
OKPYKHOCTEN

13

Bnoucannsie n
LIEHTPaJIbHBIC YTJIbI,
YLOJI MEXTY
KacaTeJIbHON 1
XOPAOH.

Yrael MexIy
XOpJlaMu U
CEKYILINMH.
Bnucannbie u
OIMCAHHbBIC
YETHIPEXYTOJIbHUKH,
MX MIPU3HAKHU U
CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIPU PEIICHUU
T€OMETPUYECKUX
3aj1ad4.

Bzanmnoe
PacmoJIOKEHUE JBYX
OKPYXKHOCTEH, 001II1e
KacaTellbHbIC.
Kacanue
OKPY>KHOCTEHN

®opMyIMPOBaTh OCHOBHBIE ONPEEIICHHUS, CBI3aHHbBIE

C yriamu B Kpyre (BIMCaHHBIN YToJl, IEHTPAIbHBIN yro).
HaxoauTp BIMCaHHbBIE YIJIbl, OMMPAIOIINECS HA OJHY AYTY,
BBIYMCJISATD YIJIbI C TOMOUIBI0 TEOPEMBI O BIUCAHHBIX
yTJax, TEOPEMbl O BIUCAHHOM YETHIPEXYTOIBHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarpb, B TOM Uncie ¢ MOMOLIBIO HU(PPOBBIX
pPECYpCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIBHUKH,
BbIBOJAUTH UX CBOMCTBA U IPU3HAKHU.

Hcnoab30BaTh 3TH CBOICTBA U TPU3HAKY MPU PELLICHUN
3a1a4y
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[ToBTOpEHME, 0000IICHIE 4 [ToBTOpEHUE PemaTp 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUH OCHOBHBIX IIOHATHA U | MEXKIYy pa3IMYHBIMM YaCTIMH Kypca
METOJI0B KypcOB 7 U 8§
KJIacCOB, 0000IIeHHE
3HAHUU
OBILLIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KJIACC
Haumenosanue paznena | KommuecTso OcHoBHOE OcHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIINXCS
(TempI) Kypca 4acoB coaepKaHue

Tpuronomerpusi. Teopembl 16 Onpenenenue DopMyJIUPOBATH ONPeEACJIeHUSA TPUTOHOMETPUIECKHUX

KOCHUHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYIBIX U MPSIMBIX YIJIOB.

Perienue TpeyroJbHUKOB dbyHknui yriaos ot 0° | BeIBOAMTB TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB
10 180°. ®opmyiibl (c pazmuycoM ONMCAaHHOW OKPYKHOCTH).
IPHUBEICHYS. BbiBoaUTH GOpPMYJIbI JJIS BLIYMCICHUS IJIOIIAACH
Teopema KOCHHYCOB, ¢ HCINOJIb30BaHMEM TeopeM Tpuronomerpuu (popmyna
TEOpEMa CUHYCOB. mIomaan TpCyrojJdbHHUKa 94€pe3 JABC CTOPOHLI U YT'OJI MCKIAY
Pementie HUMH, PopMyJia TJIOMIAIN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEYTOJIbHUKOB. AruaroHajin v yroJj MCxay HI/IMI/I)
I[TpakTHyeckoe PemiaTes TpeyroJbHUKHY.
TIpUMEHEHHE Pemarp npaktuyeckue 3a1a4u, CBOIAIIMECS
JI0Ka3aHHBIX TEOPEM K HAXOXKJICHUIO PA3JIUYHBIX JIEMEHTOB TPEYTOJbHHUKA

[IpeoOpazoBanue moa00us. 10 [Tonsitue OcBauBaTh NOHSITHE PEOOPA3OBAHUS TIOJIOOMS.

Metpuueckue
COOTHOULIECHUSA
B OKPY>KHOCTH

0 mpeoOpa3oBaHuU
IT0JI00MS.
COOTBETCTBEHHBIC
2JIEMEHTHI ITOTOOHBIX
duryp.

Teopema

0 IIPOM3BEICHUH
OTPE3KOB XOP/I,
TeopeMa

HccaenoBath OTHOILLIEHHUE JIMHEHUHBIX 3JIEMEHTOB (PUTYP
pu peodpa3oBaHUM MO 00US.

HaxoauTs npumMepsl oA00us B OKpYKaroIIe
JNEUCTBUTEILHOCTH.

BbIBOAUTH METPUUECKME COOTHOLLIEHUS MEXK Y OTPE3KAMMU
XOpJ, CEKYIIHUX U KacaTeIbHBIX C UCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJbHUKOB.

PemaTh reomMmeTpudeckre 3ajauu 1 3aJ1a4M U3 peanbHOU
KHU3HU C UCTIOJIb30BAaHUEM MOI0OHBIX TPEYTOJIbHUKOB
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0 MPOU3BEICHUH
OTPE3KOB CEKYIIUX,
TeopemMa O KBaJIpare
KacaTeJIbHOM.
[Ipumenenue

B pELICHUU
F€OMETPUUYECKUX
3a71a4

BekTopsl

12

Onpenenenne
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
dusnuecKkuii u
T€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BexkTopa
1o JIByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannarsl
BEKTOpA.

CkansipHoe
IPOU3BENICHNE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KAK HAIIPABJIECHHBIE OTPE3KH,
HCCJIe10BaTh T€OMETPUYECKUN (TIEpeMeNIeHue) U
(¢u3nueckuil (cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHus CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOPA HA YUCJIO0, MCCJIeI0BATH
T€OMETPUYECKUI U (PU3MUECKHI CMBICIIBI ATUX OTEpaIuil.
Pematb reomeTpuieckue 3a1a4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 JIBYM HEKOJUIMHEAPHBIM
BEKTOPAaM.

Hcnoab30BaTh CKaIspHOE MMPOU3BEACHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOWCTBA.

BbI4ncJasiTb CyMMy, Pa3HOCTb U CKJIIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOpJAMHATAX.

IIpuMeHsATh CKasIpHOE IPOU3BEACHUE JUISI HAXOKACHUS
JUIMH U YTJIOB
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MIPUMEHEHUE
JUTST HAX 03K JICHUS
JUTAH U YTJIOB.
Pemtenue 3amau

C TIOMOIIBIO0 BEKTOPOB.
[TpumMeHeHre BEKTOPOB

JUTSI pETIICHUS 3a/1a4
buzuku

HeKapTOBBI KOOpANHATHI
Ha IINIOCKOCTH

JlexapToBbI
KOOPJUHATHI TOYEK
Ha IJIOCKOCTH.

YpaBHEHUE NPAMOU.

YpaBHeHue
OKPYHOCTH.
Koopaunatel Touex
IIEPECCUCHUS
OKPYKHOCTH H
IPSIMOIA.

Meton koopauHaT
P pelICHUU
TrE€OMETPUYECKHUX

3aJga4d, IPAKTHICCKUX

3a7a4

OcBauBaTh NOHATHE [IPSIMOYTOJIBHONW CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BoIBOAMTH ypaBHEHHE NIPSMOU U OKPYKHOCTH. BbiaeasiTh
IIOJIHBIM KBaJpaT I HaXO0KJIECHUs LIEHTpa U paguyca
OKPYXKHOCTH 110 €€ yPaBHEHUIO.

PemaTe 3a1a4M Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPY>KHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoan3oBaTh CBOMCTBA yTI0BOT0 KOd(PuIeHTa npsmoi
P pEUICHUU 33124, JIJIs1 OTPEJEIICHUS PaCIION0KEHUS
IIPSIMOM.

IIpuMeHsATh KOOPANHATHI IIPU PELIEHUU T€OMETPHUUECKUX U
NPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MaTEMATUYECKUX
MOJIEJIeN pealIbHBIX 3a/1a4 («METO KOOPJIUHATY).
IMosb30BaTHCA U1 TOCTPOEHUSI U UCCIIEIOBAHUN
U(POBBIMHU PECYPCAMH.

3HAKOMHUTBHCS C HCTOPHE pa3BUTUS TEOMETPHUH
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[IpaBubHBIE
MHOT'OYTOJIbHUKH.
JImnHa OKpYKHOCTH U
IJIOIAJb KpyTa.
Brraucienue miomanei

[IpaBuiibHBIE
MHOT'OYTOJIbHUKH.
Yucmao n. JlnuHa
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Pannannas mepa
yTJIa.

[Inomans xkpyra,
CEKTOpa, CETMEHTA

D opMyJTHPOBATH ONPEICICHUE TPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.

IToab30BaTHLCA NOHATHEM AJIMHBI OKPY’KHOCTH, BBGI{éHHBIM

C TOMOIIBIO MPABWJILHBIX MHOTOYTOJILHUKOB, ONIPeesiTh
YUCJIO T, IJIMHY AYTU U PAJUAHHYIO MEPY yIJIa.
IIpoBoauTH NEpexoa OT paAMaHHON MEPBI yTia

K FPalyCHOU U HAa00OOPOT.

OnpeaeyasTh MIOIAIb KPYTa.

BoiBoguth ¢gopmyJibl (B rpagyCHOM U paiMaHHON MEpe)
JUISL JUTMH 1yT, TUIOIAJAENH CEKTOPOB U CETMEHTOB.
BoruucasaTs miomnaau Guryp, BKIIOYAIOMIUX AIEMEHTHI
OKPY>KHOCTH (Kpyra).

HaxoauTs mio11aay B 3a1a4ax peaibHOM KU3HU

JIBY>KEHUS TIJTIOCKOCTH

ITonsaTue o ABMKEHUN
IJIOCKOCTH.
[TapannenpHbIl
MIEPEHOC, MOBOPOT
[Ipumenenue

IIPU PEIICHUM 3a]1a4

Pa30upaTs npuMepsl, WILTFOCTPUPYIOIIUE MTOHATHS
JBH)KCHUSL.

DopMYyJIUPOBATH ONIPEACIICHUS ITAPAILIEIIBHOTO IIEPEHOCA,
IIOBOPOTAa U OCEBOM CUMMETpUU. BBHIBOAUTH UX CBOMCTBA,
HAXOAMTh HEINOJIBUKHBIC TOYKH.

HaxoauTh 1eHTPHI M OCU CUMMETPUIA TPOCTEUIITUX (DUTYDP.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUIECKUX 3a/1a4 (pa3oupaTh MPUMEPHI).
Hcnoab30BaTh 111 IOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIE peCypChl

[ToBTOpEHue, 00001ICHHE,
CUCTEMATH3aINs 3HAHUU

IToBTOpEHUE
OCHOBHBIX MTOHIATHUU U

OnepupoBatb NoOHATUAMU: HUTYpa, TOUKA, IPsIMasi, yTo,
MHOTOYTOJIBHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUH
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METOJIOB KypcoB 79
KJIacCOB, 000011IcHNE
Y CUCTEMATU3alus
3HAHUM.
[Ipocrenmme
FEOMETPUUYECKUE
buUrypsl 1 ux
cBoiicTBa. I3mepenue
FEOMETPUUYECKUX
BEJINYNH.
TpeyrojapHUKU.
[TapamiensHbie 1
MIEPIICHINKYISIPHBIE
IIpsIMBIE.
OKpY>XKHOCTB U KpYT.
I'eomeTpuyeckue
MOCTPOEHHUS. YTJIbI
B OKPY>KHOCTH.
Brniucanuelie u
ONMCaHHBIC
OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTb.
HeThIpEXYTOJIbHUKH.
Brincanubie

TPEYTOJIbHUKH, PAMOYTOJbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKkTprca U BbICOTa TPEYroJIbHUKA, Mapaljie]IorpaMmM,
poOMO, IpSIMOYTOJIbHUK, KBAJIpaT, Tpanenus; OKPY>KHOCTb,
KacaTelibHas, pABEHCTBO U MO00ue GuUryp,
TPEYTroJIbHUKOB; MapajuIeIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSAMBIX, YTOJI MEXK]Yy IPSIMBIMHA, CAMMETPHSI OTHOCUTEIIBHO
TOYKHU U IPSAMOM; NIMHA, PACCTOSHUE, BEJIMYMHA YTJIA,
IUIOIIA/Tb, TIEPUMETP.

HUcnoab3oBarb GopmyJibl: IEPUMETPA U TIOIIATN
MHOTOYTOJIBHUKOB, JIJIMHBI OKPYKHOCTH U IUIOIIAU KPYTa,
00bEMa IPSAMOYTOJIBLHOTO Mapasieienumnea.
OnepupoBaTh NOHATHSIMM: TIPAMOYTOJIbHAS CHCTEMA
KOOPJMHAT, BEKTOP; UCMOJIb30BATh 3TH MTOHATHUS JJIs
MPEICTABJICHUS TaHHBIX U PELICHUS 3a7a4, B TOM YHCIIE

U3 IPYTHX YYCOHBIX MPEIMETOB.

PemiaTh 3a1a4um Ha TOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTFOCTPAIMIO CBSA3EU MEXKY PA3JIMYHBIMU YaCTIMHU Kypca.
Bri0uparThs MeToa 115 pelIeHUs 3aJa4u.

PemaTn 3a1a4m 13 IOBCEIHECBHOM KU3HU
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Y OTIMICAaHHBIC
YETBIPEXYTOJIbHUKHU.
Teopema [Tudaropa n
Hayajna
TPUTOHOMETPHH.
Pemenue oOmumx
TPEYTOJIbHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.
JBmwxenus. [Togobue.
Cummerpus.
[Inomane.
Brrancienune
rontane. [ monraan
MoTI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
TUTOCKOCTH.

Bexropsl

Ha TUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

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

INOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHnHOM 1MGPOBOM MHpE BEPOSITHOCTh M CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIIYIO 3HAYMMOCTb, KaK C TOUYKHU 3PEHUS MTPAKTUYECKUX MPUIIOKEHHM, TaK U UX POJIU
B 00pa3oBaHWM, HEOOXOIUMOM KaXXIOMy 4YeloBeKy. Bospacraer umcio mpodeccuid,
Ipy OBIAJCHUM KOTOPHIMH TpeOyeTcs Xopoiuas ©0a3oBas MOATOTOBKAa B 001acTH
BEPOSITHOCTH U CTATHCTHKH, TaKas MOJTOTOBKA BayKHA JIJIS IPOIOJDKEHUS 00pa30BaHMS U
JUTS yCTICITHOM Mpo¢heCcCHOHANIBHON Kapbephl.

Kasx1prit 4etoBeK OCTOSIHHO MTPUHUMAET PEIICHHSI HA OCHOBE MMEIOIUXCS Y HETO
JTAHHBIX. A 111 00OCHOBAaHHOTO TPHUHATHS PEIICHUS B YCIOBHSAX HEAOCTAaTKa WU
n30bITKa HWHGOPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpomo CcHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIIICHHE.

NMeHHO 03TOMY OCTpO BCTajla HEOOXOAUMOCTh C(POPMUPOBATH Y 00yHarOLIMXCS
(GyHKIMOHATIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B Ce0s B KayecTBE HEOTHEMJIEMOM
COCTABJISIONIEH YMEHHE BOCHPUHUMATH M KPUTHUECKH aHAIM3UPOBATH MH(POPMAIIHIO,
MIPE/ICTABIICHHYIO B Pa3JIMUHBIX (pOopMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
pearbHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOIUTH IMPOCTEHINNE BEPOSTHOCTHHIC
pAacU€ThL.

3HAaKOMCTBO B Y4Y€OHOM Kypc€ C OCHOBHBIMU MpHUHIUINAMH cOOpa, aHanu3a u
MPEACTABICHUS] JAHHBIX U3 pPa3U4HbIX cdep Ku3HU OoOIecTBa W TOCyIapcTBa
npuodiaer oOydJarolmuxcs K OOIIECTBEHHBIM HHTepecaMm. I3yueHue OCHOB
KOMOMHATOPUKM pa3BUBACT HABBIKM OpraHu3aluud Iepedopa W Tmojcyéra dMcia
BapUAHTOB, B TOM YHCJIC B NPHKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpagoB co3gaéT MaTeMaTU4YeCcKuil (QyHIaMeHT [ (POPMUPOBAHUS KOMIIETCHIIMM
B oOsiactu uHPOpMATUKH U HUGPOBBIX TeXHOJOTUH. [Ipu W3ydeHHH CTAaTUCTUKU U
BEPOSTHOCTH 00OOTAIAIOTCS TMPEACTaBICHUS OOYYaIOIIMXCSI O COBPEMEHHON KapTHHE
MHUpa U METOJIaX €ro HCCIeN0BaHus, POPMUPYETCS TOHUMAHUE POJIM CTATUCTUKHU Kak
WUCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGPOPMAIMM MW  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSTHOCTHOTO MBIIILJICHHS.

B cooTBETCTBUU C JaHHBIMH LIENSIMU B CTPYKTYpE MPOTrpamMMbl y4eOHOTO Kypca
«BepoATHOCTh U CTaTUCTHUKA» OCHOBHOTO 00IIIEr0 00pa30BaHus BBIJEICHBI CICIYIOIIHE
cozepkaTebHO-MeToIMueckue JIMHUM: «lIpeacTaBieHne MaHHBIX W OMHCaTelIbHAS
CTaTUCTHKa», «BeposTHOCTHY, «OneMeHThl KOMOMHATOpUKN», «BBemeHne B TEOpHIO
rpadoBy.

Conepxanne nmaMM «lIpencraBiieHHe MaHHBIX W ONKCATENIbHAS CTATUCTHKA»
CITY>KUT OCHOBOM 151 ()OPMHUPOBAHUS HABBIKOB PAOOTHI ¢ MHPOpPMAIIUEH: OT YTCHUS U
UHTEpHpeTanuu WHGOpPMAIUU, TMPEJACTaBICHHOW B TaONMIIAX, Ha JIUarpaMmax |
rpagukax, g0 cOopa, MPEACTaBICHUS ¥ aHalu3a JaHHBIX C WCIOJB30BaHUEM
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CTATUCTUYCCKUX XapAKTEPUCTHK CPEJHUX U paccenBanus. Pabotas ¢ maHHBIMH,
oOyyaronyecsi y4aTcsi CUMTBIBaTh M HWHTEPIPETUPOBATH JIAHHBIC, BBIJIBUTATb,
apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHUININE THITOTE3bI, PA3MBIIIUIThH HAJl (DaKTOpaMu,
BBI3BIBAIOIIMMH HW3MEHUYMBOCTb, W OLIEHMBAaTh HMX BIWAHUE HA pPACCMATPUBAECMBIC
BEJINYMHBI U TTPOLIECCHI.

NHTynTHBHOE TMpPEACTABICHUE O CIy4YalHOM W3MEHYMBOCTH, MCCIEA0BAHUE
3aKOHOMEPHOCTEN M TEHICHUHM CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOW ISl U3YUYEHUS
TEOpPUU BEpOATHOCTEW. bobIlioe 3HaUEHNE UMEIOT MTPAKTUYECKHUE 3aJJaHUsI, B YACTHOCTH
OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJUTCA KaK Mepa MpaBAonogo0us CIy4aitHOro COOBITHS.
[Tpu n3yuenun y4eOHOTO Kypca 00ydaronrecs: 3HAKOMSTCS ¢ TIPOCTEHIITMMU METOAaMHU
BBIYUCJICHUS BEPOSITHOCTENM B CIyYallHBIX SKCIEPUMEHTaX C pPaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU HMCXOJAaMHU, BEPOSTHOCTHBIMH 3aKOHAMHU, MO3BOJISIONIMMHU CTaBUTh U
pematb Oosee CIOXKHBIC 3a7a4i. B yueOHbIN Kypc BXOAST HayajdbHbIC MPECTABICHUS
0 CIIy4alHBIX BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaromIUXCs
C MHOYKECTBAaMH M OCHOBHBIMH OMEpPAIMSMH HAJ, MHOXKECTBAMH, PAacCCMATPUBAIOTCS
NpUMEpbl MNPUMEHEHHUsI Ui PEUICHUs 3aJad, a TakKKe HCIOJb30BaHHUS B JPYIUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaetcsi yueOHbIN Kypc « BeposSTHOCTB U CTaTUCTHKAY, B KOTOPBIi
BXOJAT pasaensl: «lIpencraBieHue MaHHBIX W ONKCATEIbHAS  CTATUCTUKA,
«BeposTHOCTEY, «DJIeMeHThl KOMOMHATOPUKNY, « BBeneHue B Teoputo rpadoBy.

OOmiee 4uCIO 4YacoB, PEKOMEHJOBAHHBIX JUIsI M3y4YeHHs] Y4eOHOro Kypca
«BepostTHocTh U cTatucTukay, — 102 yaca: B 7 kiacce — 34 yaca (1 yac B Hemeno),
B 8 kiacce — 34 yaca (1 gac B Heneno), B 9 kiacce — 34 yaca (1 yac B Henerto).

COAEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne naHHBIX B BUJE TaOJdWI], auarpamm, rpadukoB. 3aroJHEHHE
Ta0JINI], YTCHHE U MOCTPOCHUE AMarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenune rpadukoB peanbHBIX MporieccoB. M3pieuenne nHpopManuu w3 auarpamMm U
TaOJIHII, UCTIONH30BAHNE U MHTEPIIPETAINS JAHHBIX.

OnucarenpHasi CTAaTUCTHKA: CpeaHEe apuMeTHdYecKoe, MeauaHa, pa3Mmax,
HanOOoJIbIIIee U HAMMEHBITIEE 3HAYCHHsI HA0Opa YMCIIOBBIX TaHHBIX. [[puMeph! ciydaiiHoi
U3MEHYHUBOCTH.

CrydaifHbIi SKCTIEpUMEHT (OTIBIT) U ClydaiiHOe coObITHE. BeposiTHOCTh U 4acToTa.
PoJib ManoBEepOSITHBIX U TPAKTHUECKH TOCTOBEPHBIX COOBITHI B MPUPOJE U B OOIIECTBE.
MomneTa u urpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepumna, pebpo. Crenenp BepiuHbl. Yucno pédep n cyMmapHasi CTENCHb
BepiuH. [Ipencrasnenue o cesisHoctu rpada. Llenu u uukisl. [yt B rpadax. O6xox
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rpada (sinepoB nyTh). [IpeacraBnenne 06 opueHTHpOBaHHOM Tpade. Pemenne 3amau
C TTOMOIIIBIO rpadoB.

8 KJIACC

[TpencraBieHne JaHHBIX B BUIE TaOJIMLL, AUarpamm, rpaukos.

MHO0X€ECTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXKeCTBO. Onepaluy HaJi MHOKECTBaAMMU:
o0beMHEHUe, TiepecedeHune, nomnojHeHne. CBOMCTBa omepanuii HaJ MHOXKECTBAMHU:
IIEPEMECTUTENBHOE, COYETATENBHOE, PACIIPEAEIUTENIBHOE, BKIOUeHus. cnonb30Banue
rpa)uyeckoro MpenCTaBICHUs MHOXKECTB I ONHCAaHUS peajbHBIX IPOLECCOB U
SIBJICHUU, IIPU PELLIEHUU 3a/1a4.

N3mepenne paccenBaHusl AaHHBIX. Jlucnepcuss M CTaHIAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpaMma pacceuBaHus.

DneMeHTapHble COOBITHS ciydailHOro omnbiTa. CirydaitHeie coObITHs. BeposTHOCTH
coObITUi. OMNBITBI C PaBHOBO3MO>KHBIMH 3JIEMEHTAapHBIMU COOBITHSAMH. CiayuyailHbIN
BbIOOp. CBS3b MEXAY MaJIOBEPOSTHBIMH M MPAKTUYECKU JTOCTOBEPHBIMU COOBITHSIMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa IEpPEBBEB: €AMHCTBEHHOCTh IYTH, CYLIECTBOBAHUE BHCSIYEH
BEpIIMHBI, CBSI3b MEXKIY YHMCIOM BEpIIMH M uyucioM pedep. IlpaBuno yMHOXKEHUS.
Pemenue 3anau ¢ nomotipto rpados.

[IpotuBonomnoxHeie coObiTud. JnarpamMmma Diinepa. O0ObeAUHEHNE U TIEPECEUCHUE
coObiTuii. HecoBmecTHbie coObITHSI. DOpMylia CIOXKEHHUS BEPOSITHOCTEH. Y CIOBHAs
BeposiTHOCTh. [IpaBuno ymHoxenus. HezaBucumbie coObiTus. IlpencraBineHue
DKCIIEpUMEHTAa B BHUJE JepeBa. PemieHne 3agad Ha HAaXO0XKICHHE BEPOATHOCTEN
C MOMOIIIBIO JIEpEBa CIYYaHHOr0 IKCIEPUMEHTA, JUarpaMmm Jiliepa.

9 KIIACC

[IpencraBnenre MaHHBIX B BUAE TAOJUIl, AUarpaMm, rpapukoB, UHTEPIpETAIUSI
JNaHHbIX. UTeHHe U MoCcTpoeHre Tadaull, JuarpamMmm, rpa@uKoB MO peajbHbIM JaHHbBIM.

[TepectanoBku u ¢aktopuan. CodeTaHwss W YUCIO coyeTaHUM. TpeyrojbHUK
[Tackans. Pemienue 3a1a4 ¢ MCMOIb30BaHMEM KOMOMHATOPUKH.

I'eomeTpuueckast BepossTHOCThb. ChydaiiHbIi BBIOOp TOYKM U3  (QUTYPHI
HA IJIOCKOCTHU, U3 OTPE3KA U U3 AYyTH OKPYKHOCTH.

UcnbiTanune. Yenex n Heyaaua. Cepusi ucnblTaHuil 10 nepBoro ycmnexa. Cepust
ucnelTanuii bepayiu. BeposatHocTu coObITHII B cepun ucnibiTaHui bepryiu.

CinyvaiiHasgs BeJIMYMHA W PACHPElENICHUE BEpOATHOCTEW. MareMaTudeckoe
oXxuJaHue u aucriepcus. [Ipumepbl MAaTEMAaTHYECKOTO OKHUAAHUS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHUS BEIMYMHBL. MaTeMaTU4eCKOE OKHUIAAHUE U UCIIEPCUS CIIyYalHOU
BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUU UCHBITAHUN bepHyImm».

[TonsiTue 0 3aKoHe OONBITNX UKcel. M3Mepenne BepoITHOCTEN ¢ TOMOIIBIO YacTOT.
Ponb 1 3HaueHue 3aKoHa OOJIBIIKUX YMCEN B IPUPOJIE U 0OILIECTBE.
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HPEIMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3yJbTaTBl OCBOCHUS TPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOydeHus B 7 Kjacce:

Yurate wuHpOpManMIO, TNPEACTaBICHHYI0 B TalOnuIax, Ha Jguarpammax,
MIPECTABIIATh JaHHBIC B BU/IE TAOJIUII, CTPOUTH AUATPAMMBI (CTOJIOMKOBBIE (CTOJIOUATHIC)
Y KPYTOBBIE) 110 MACCUBAM 3HAUCHHIA.

OnucelBaTh ¥ MHTEPIPETUPOBATH PEAIbHBIC YMCIIOBBIC JaHHbBIC, MPEACTABICHHBIC
B TaOJIMIIAX, HA AMarpammax, rpapukax.

Wcnonb3oBath AJi OMUCAHUSL JAHHBIX CTATUCTHUYECKUE XapaKTEPUCTUKH: CpEHEE
apumeTrnyeckoe, MearaHa, HaubOoJIbIlIee U HAMMEHbIIEE 3HAUCHUs, pa3MaXx.

WNmeThb nipesicTaBieHrE O CIIy4aitHOW M3MEHYMBOCTH Ha IPUMEPAX LIEH, PU3UUYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, UMETh IPEACTABIECHUE O CTATUCTUYECKOM
YCTOMYUBOCTH.

[IpeameTHBIC pE3yJIbTAaThl OCBOCHHUS MPOTPaMMBlI YYEOHOTO Kypca K KOHITY
oOydeHus B 8 kiacce:

N3Bnekate 1 npeoOpa3oBbIBaTh UHPOPMALMIO, MPEICTABICHHYIO B BUJE TaOJIMII,
JTuarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUE TaOIUIl, 1UarpamMmm, rpadukoB.

OnuceIBaTh TaHHBIE C IOMOILBIO CTATUCTUYECKUX MTOKA3aTENEH: CPEAHUX 3HAUECHUN
U Mep paccerBaHus (pa3Max, AUCIEPCUs U CTAHJAPTHOE OTKIOHEHHE).

Haxonuth 4acTOTHI YHMCIIOBBIX 3HAYEHUH M YAaCTOTHI COOBITHUN, B TOM YHCIIC
10 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHHM.

Haxonuth BEpOSITHOCTH CIIy4alHBIX COOBITHM B OMbBITAX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH.

Hcnonb3oBaTh rpaguueckue MOJAEIU: JEpPEeBO CIy4YallHOTO H3KCHEpPUMEHTA,
JyarpamMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATHUSIMU: MHOXECTBO, MOAMHOKECTBO, BBINOJHATH OIEpPALUU
HaJl MHOYKECTBaMH: 00ObEIMHEHHE, NTIEPECEUCHHE, JOTIOTHEHUE, TEPEUUCIIATh SJIEMEHTHI
MHOJKECTB, IPUMEHSTH CBOMCTBAa MHOKECTB.

Ucnonb3oBaTh rpaduyeckoe MpeCTaBICHUE MHOXKECTB W CBSI3eM MEXIy HUMH
JUUIS. OTMIMCAHMS MPOLIECCOB M SABJICHUM, B TOM YHWCII€ NPU PELICHUU 3a]ad U3 JPYTUx
y4EOHBIX MTPEIMETOB U KYPCOB.

[IpeameTHBIE pE3yNbTAaThl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:

W3Bnekatb u mnpeoOpa3oBbIBaTh MH(YOPMALIMIO, MPEACTABICHHYI0 B Pa3iIMYHBIX
UCTOYHUKAX B BHJE TaONWIl, Iuarpamm, rpadukoB, MPEACTABIATH JaHHBIE B BHIE
TabNIuI, IUarpaMm, rpauKoB.
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Pemate 3amaum  OpraHM30BaHHBIM  TNEpeOOPOM  BapUAHTOB, a  TaKXKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPaBUII U METOIOB.

Hcnonp30BaTh onucaTeabHbIE XapAKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YMCJIE CPEHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

Haxomuth 9acTOTHl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCJE TIOJb3YSICh
pe3yJibTaTaMu MIPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

Haxonutb BeposITHOCTU CIy4alWHBIX COOBITHUI B M3yYEHHBIX OMBITAX, B TOM YHCIIE
B OIBITaX C PAaBHOBO3MOXXHBIMH JJICMEHTAPHBIMHU COOBITHUSMH, B CEPHUSIX HCIBITAHHMA
JI0 IEPBOTO yCII€Xa, B CEPUSAX UCIbITaHu bepHyun.

HNmets npeacTaBiieHUE O CIy4allHOM BEJIMYMHE U O PACTIPEICIICHUN BEPOSITHOCTEM.

NMery mnpencTtaBieHMe O 3aKkOHE OONBIIMX YHCENl Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHOW W3MEHYMBOCTU W O POJU 3aKOHA OOJBIIUX YHCEI
B IIPUPOJIC U OOIIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
HaumenoBanwue paznena |KommuecTBo OcCHOBHOE coJIepKaHHe OCHOBHBIC BUIBI ACATEIHHOCTA O0YJAFOIIAXCS
(TemnI) Kypca JacoB
[IpencraBieHue TaHHBIX 7 [IpencraBieHue 1aHHBIX OcBauBaTh c1OCOObI TPEICTABICHUS

B TaOymmiax. [Ipaktuyeckue
BBIYHCIICHUSI TIO TAOJTUYHBIM
JTaHHBIM. V3BNIeueHue u
WHTEPIpPETANNs TaOTHIHBIX
nanHbIX. [IpakTuueckas
pabota «Tabmuub.
['pacdmueckoe
MPEICTABICHNUE TAHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpamMmm. UrteHue u
MOCTPOEHUE AUArpamM.
[Tpumeps! neMorpaduaeckux
Juarpamm.

[Ipaktrueckas pabora
«JlmarpamMmbD)

CTATUCTUYECKUX JAaHHBIX U YHCIOBBIX MACCUBOB
C IIOMOIIBIO TAOJIUI] ¥ TUAarpaMM C UCIIOJIb30BAHUEM
aKTyaJIbHBIX U BaXXHBIX JAHHBIX (JeMorpaduueckue
JAHHBIE, TPOU3BOCTBO MPOMBIILIEHHON U
CEeJIbCKOXO035IMCTBEHHOM MPOIYyKINHU, OOIIECTBEHHbIE
Y IPUPOJHBIE SBIICHUSA).

N3yuyaTh MeToabI pabOThI ¢ TAOTUYHBIMU U
rpaduyecKuMu NpeACTaBICHUAMHU JaHHbBIX

C TIOMOLIBIO IU(PPOBBIX PECYPCOB B X0JI€
IPaKTUYECKUX padOT

OmnucarepHast CTaTUCTHKA

Yucnorsie HaOopbl. CpenHee
apudmernyeckoe.
Menuana guciaoBoro Habopa.

OcBauBaThb NOHATHSI: YUCIIOBOM HaOOP, Mepa
LEHTPaJIbHOM TeHAEHIMHU (Mepa LIEHTpa), B TOM YHUCIIe
cpenHee apuMeTHIECKoe, MeuaHa.
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Y CcTOMYUBOCTH METUAHBI.
[TpakTrueckas pabota
«CpenHue 3HaYEHUS.
Haubonbiee 1 HauMeHbIIIEe

3Ha4YCHMA YU CJIOBOI'O Ha60pa.

Pasmax

OnuchIBaTh CTATUCTUYECKNE JAHHBIE C TOMOILBIO
cpeaHero apu(MeTHYecKoro u MeJuansl. Pemars
3aa4H.

H3y4yars cBOMCTBA CPETHNX, B TOM YHCIIE

C MIOMOIIBIO IU(PPOBBIX PECYPCOB, B XOJ1€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HaUOOJIbIIIEE U HAUMEHbILIEE
3HAYEHHUs YUCIOBOI'O MACCUBA, pa3Max.

Pemarts 3aga4uu Ha BbIOOp criocoba onucaHus
JAHHBIX B COOTBETCTBUU C IIPUPOJOU JAHHBIX U
LEIIIMUA MCCIIEI0BaHUsA

CiyyaiiHasi UBMEHYMBOCTD

CityyaiiHast ”3BMEHYHUBOCTH
(mpumepsr). Yactora
3HAYEHHUU B MACCUBE
JaHHBIX. | pynmnupoBka.
['ucrorpammei.
[IpakTruueckas padbota
«CrnyyaiiHast '3MEHYHBOCTbY

OcBauBaTh NOHATHSA: YACTOTA 3HAUEHUI B MAaCCUBE
JIAHHBIX, TPYNIIUPOBKA TAHHBIX, THCTOTPAMMA.
CTpouTth 1 aHAJIN3UPOBATH TMCTOIPAMMBI,
NOAOUPATH MOAXOIAIINAN IAr TPYIITHPOBKHU.
OcBauBaTthb rpaguuecKue npeACTaBICHUs Pa3HbIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO IIU(GPOBBIX PECYPCOB, B X0OJI€
MPAKTUYECKON pabOTHI

Bsenenue B Teopuio rpados

I'pad, BepmmHa, pedpo.
IIpencrasienue 3amaun

c moMo1ieto rpada. CreneHpb
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pédep u cymmapHas
cTerneHb BepiuH. Lens u

OcBauBaTthb noHsiTusi: rpad, Bepmmna rpada, pedpo
rpada, cTeneHb (BaJ€HTHOCTh BEPILUHBI), IIENb U
UK.

OcBauBaTh NOHSITUSA: TTYTh B Tpade, SUIEPOB MyTh,
o0xon rpada, opueHTHPOBAaHHBIN Tpad.

PemaTh 3a1a4u Ha IOMCK CYMMBI CTETICHEH BEPIIIHH
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k. [lyTs B rpade.
[IpencraBneHue o CBI3HOCTU
rpada. O6xox rpada
(2iJIEpOB MYTh).
[Ipencrasienue

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha MoUcK o0xoa rpada, Ha MOUCK My Tei

B OPUEHTUPOBAHHBIX Tpadax.

OcBauBaTh c10COOBI ITPEACTABICHUS 33/1a4 U3 Kypca
anreOpbl, FTeOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTHX
PEIMETOB € MOMOIIBIO rpadoB (KapThl, CXEMBbI,
ANEKTPUYECKHUE 1IN, PYyHKIMOHAIbHbIC
COOTBETCTBHS) Ha MPUMEpax

BeposiTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS

City4aiiHbIi OIIBIT U
clly4aiiHOoe cCOOBITHE.
BepoATtHOCTh 1 yacToTa
coObITHs. Poib
MaJIOBEPOSTHBIX U
MPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oO1IecTBe. MOHeTa U
UTpajibHas KOCTh B TECOPUHU
BEPOSITHOCTEM.
[IpakTrueckas pabora
«YacToTa BeIMaICHUSI OpIIa»

OcBauBaTh NOHATHUS: CIIyYaHHBIN ONBIT U
CllyyaiiHOe COOBITHE, MAJIOBEPOATHOE U IPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3Ha4UMOCTbh MAJIOBEPOSATHBIX COOBITHIA

B IIPUPOJIE U OOIIECTBE HA BaXKHBIX MTPUMEpax
(aBapuM, HECUACTHBIE CITy4YaH, 3al[UTa IEPCOHAIBHON
uHpOpMaIuy, rnepeiaya JaHHbIX).

N3y4arh posib KIIACCUYECKUX BEPOSTHOCTHBIX
Mojienelt (MoHeTa, UrpajibHasi KOCTh) B TEOPUH
BEPOSATHOCTEM.

Hao0roaaTh U M3y4aTh 4acTOTy COOBITHI B TPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C MOMOILbIO HU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKON paboThI

O060011eHue,
CUCTEMATH3allA 3SHAHUH

[IpencraBneHue TaHHBIX.
OnucarenabHas CTaTUCTHKA.
BeposATtHOCTS CilyyaliHOTO
COOBITHS

IToBTOPATH N3yYEHHOE U BBICTPAUBATh CUCTEMY
3HAHUM.

PemiaTs 3aga4m Ha NpeACTABICHUE U ONMCAHUE
JTAHHBIX C IIOMOIIIBIO U3YYEHHBIX XaPAKTEPUCTHK.
OO0cyxaaTh NpuMepPbI CIYIANHBIX COOBITHIA,
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MaJIOBEPOSTHBIX U MPAKTUYECKU JTOCTOBEPHBIX
CIIy4aifHbIX COOBITUM, UX POJIU B IPUPOJIE U KUZHU
YEJI0BEKa

OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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8 KIIACC
HaumenoBanue pazaena |KonmuectBo OcHOBHOE coziepKaHNE OcHOBHBIE BHJIBI JEATETHHOCTH O0YJArOIINXCS
(TemnI) Kypca 4JacoB
[ToBTOpEHUE Kypca 4 [IpencraBienre TaHHBIX. IHoBTOPATH N3YUCHHOE U BHICTPAUBATH CUCTEMY
7 ximacca OnucarenbHasi CTaTUCTHKA. 3HAHUU.

Cﬂy‘{aﬁHaﬁ HU3MCHYMBOCTD.

CpenHue 4rcioBoro Habopa.

Cny4aiinbie COOBITHSI.
BeposTHOCTH M 4aCTOTHI.
Knaccuueckue monenu
TEOPUU BEPOSATHOCTEM:
MOHETA U UTPajibHasi KOCTh

PemaTp 3aqaum Ha NpeCTABICHUE U ONHCAHKE
JTAHHBIX C TOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
PemaTe 3a1a4un Ha IpeICTABICHUE TPYIITUPOBAHHBIX
JAHHBIX Y OMMCAHUE CIIy4aliHOW N3MEHYMBOCTH.
PemaTe 3agaum Ha ONpeAEIICHUE YaCTOTHI
CIIy4ailHbIX COOBITUH, 00CYXJIEHUE TPUMEPOB
CJIy4aliHbIX COOBITHI, MAJIOBEPOSTHBIX U
MPaKTUYECKU JOCTOBEPHBIX CIyYalHbIX COOBITHH, UX
POJIM B IIPUPOJE U JKU3HHU YEJIOBEKA

OnucarespHasg CTAaTUCTHKA.
PaccenBanne maHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO Habopa.
CraHgapTHOE OTKIIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel paccenBaHus

OcBauBaTh NOHATHS: JUCIICPCHUA U CTAHIAPTHOC
OTKJIOHCHHC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIS1 OITMCaHUA paCCCUBAHUA JaHHDBIX.

BLIIIBI/IFaTL runoTe3nl 00 OTCYTCTBUM WJIN HAJIMYHUHN
CBA3H IO AarpaMmam paCCCrBaHMs.

CTpOI/ITb AuarpaMMbl paCCCBaHUA 110 UMCIOIIUMCS
JAaHHBbIM, B TOM YHMCJIC C IIOMOIIBIO KOMIIBIOTCPA
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MHuoxecTBa

MHOXECTBO, IOJAMHOKECTBO.
Onepauuu Haj
MHO>KE€CTBAMHU:
oObeIMHEHNE, epeceyeHue,
JIOTIOTHCHHE.

CaoiicTBa onepanuit

HaJ] MHOKECTBAMHU:
MIePEMECTUTEIHHOE,
coUeTaTeNbHOE,
pacnpeeuTenbHOe,
BKJTFOUCHHUSI.

['padmueckoe
MIPEICTaBICHHE

MHOJKECTB

OcBauBaTh NOHATHSA: MHOXKECTBO, DJICMCHT
MHO>€ECTBA, ITIOJMHOXKECTBO.

BbInoJIHATH Onepanuu HaJi MHOKECTBAMU:
o0beIMHEHHE, TIEpeceUeHUE, JOTOTHEHUE.
Hcnosib30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATENIbHOE, PACIIPEACTUTEIIBHOE, BKIIOUCHUS.
Hcnoab3oBaTh rpaguyeckoe npecTaBiIeHUe
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPH PEIICHUY 33]1a4 U3 IPYTUX YICOHBIX
MPEJIMETOB U KypCOB

BepoATHOCTH City4aiiHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.
Cryyaiinbie cOOBITHSI.
biaronpusrcrByromue
AJIIEMEHTapHbIE COOBITHSI.
BepostHOCTH COOBITHIA.
OMnBITHI ¢ pPABHOBO3MOYKHBIMHU
AJIIEMEHTAPHBIMU COOBITHSIMH.
CayyaitHblif BEIOOD.
[IpakTrueckas pabora
«OMBITHI

C PaBHOBO3MO>KHBIMHU

OcBanBaTh NOHATHS: DJICMEHTAPHOE COOBITHE,
Ciy4aifHOe COOBITHE KaK COBOKYITHOCTH
0JIaronpUATCTBYIOIIUX AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYHBIE DJIEMEHTAPHBIE COOBITHS.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN
COOBITHH 1O BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUI
CIIy4alHOrO OIbITA.

Pemarb 3a1aum Ha BBIYKCIIEHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITUSMH, B TOM YHCTIE

C IIOMOIIIBI0 KOMITBIOTEPA.
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DIIEMEHTAPHBIMHU
COOBITUAMMI

IIpoBoaAMTH U U3y4YaTh ONBITHI

C PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITUSMHU
(C UCTIOJIB30BAHUEM MOHET, UTPATIBLHBIX KOCTEH,
JIPYyTUX MOJIeel) B X0/1e MPAKTUYECKON padOoThI

Brenenue B Teopuio rpados

Hepeso. CBoiicTBa aepesa:
€MHCTBEHHOCTb ITYTH,
CYIIIECTBOBAHUE BUCSYEH
BEPILUUHBI, CBSI3b MEKIY

YU CIIOM BEPIIUH U YHCIOM
pEoep. [IpaBuno ymMHOXKeHUs

OcBanBaTh NOHATHA: JIEPEBO Kak Tpad Oe3 nukKia,
BHCsYas BeplIMHa (JIUCT), BETBb J€PEBA, MMyTh

B JIepEBE, TUAMETP JIepEBa.

HN3yuarth cBOMCTBA AepeBa: CYIIECTBOBAHNE BUCYECH
BEPIIMHBI, €AUMHCTBEHHOCTh MyTH MEXTY IBYMS
BEPIIMHAMH, CBSI3b MEX/1Y YUCIIOM BEPILINH U YUCIIOM
pedep.

Pemarh 3aga4u Ha OKMCK U NIEPEUYUCIICHUE MTyTEH

B JIEPEBE, ONPEACIICHUE YUCIIa BEPILUH WK pEOEp

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM UHUCIIC

C IPUMEHEHHUEM TPaBUJIa YMHOXKEHUS

CnyyaitHble COOBITUS

[IpoTHBOMOIOKHOE COOBITHE.
Juarpamma Diinepa.
OObenrHeHNe U IepeceueHne
coObrTuii. HecoBmecTHbIC
coObITusA. opmyra
CJI0KEHHUSI BEPOATHOCTEH.
[IpaBuiiO0 yMHOXEHUSA
BEPOSTHOCTEU. Y CIIOBHAS
BEPOSATHOCTh. He3zaBrucumbie

OcBanBaTh MOHATHS: B3AMHO ITPOTHBOIIOJIOKHBIE
COOBITHSI, OTIepaIliy HaJl COOBITUSIMH, 00bETMHEHNE U
nepeceueHue coObITUl, Auarpamma Dditniepa (ditnepa—
Benna), coBMeCTHbIE 1 HECOBMECTHBIC COOBITHSL.
N3yuyaTh TeopeMbl 0 BEPOSITHOCTH 00BETUHEHUS

JBYX COOBITHH ((DOPMYJIIBI CTIO’KEHUS BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM YKCIIe TEKCTOBBIC 3a/1a4U

Ha OTpe/IeIICHUE BEPOATHOCTEH 00BeUHEHUS U
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coObrtus. [Ipencrabienue MEPECEUCHUSI COOBITHI C TTOMOIIBIO YUCIIOBOM
CIIy4alHOTO DKCIIEPUMEHTA npsIMOH, Tuarpamm Ditniepa, GopMyJIIbl CII0KESHUS
B BUJIE JIepeBa BEPOSITHOCTEM.

OcBauBaTh NOHATHUS: IPABUIIO YMHOKECHHUS
BEPOSATHOCTEM, YCIIOBHASI BEPOSITHOCTH, HE3aBUCUMbIEC
COOBITHS IEPEBO CIYYAMHOTO OTBITA.

N3yuatsb cBoiicTBa (OTIpe/IC/ICHNS ) HE3aBUCUMBIX
COOBITHI.

PemaThb 3a1a4um Ha OnpeieJICHUE U UCITOJIb30BAHHUE
HE3aBHUCHUMbBIX COOBITHH.

PemaThb 3a1aum Ha MOMCK BEPOSITHOCTEH, B TOM
YHUCJIE YCIIOBHBIX, C UCIIOJIb30BaHUEM JIepEBa
CJIy4ailHOTO OTbITa

O06o01eHue, 4 IIpencrasieHue JaHHBIX. IIoBTOPATH N3yUYEHHOE U BBICTPAUBATH CUCTEMY
CHCTEMATU3AIUs 3HAHU N OnucarenbHas CTaATUCTUKA. 3HAHUU.
['padsl. BepositHOCTD Pemarb 3aga4m Ha IpeCTaBICHUE U ONMCAHUE
CIIy4aifHOTO COOBITHSI. JTAHHBIX C IOMOIIBIO U3YYEHHBIX XaPAKTEPUCTHK.
DneMeHThl KOMOUHATOPUKHU Pemath 3agaum ¢ npuMeHeHneM rpados.

PemaThb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITAX

C PAaBHOBO3MOKHBIMH JICMEHTAPHBIMHU COOBITHSMHU.
Pemarp 3aga4u Ha HAX0XKJCHUE BEPOSTHOCTEMN
00bEIMHEHUS U TIEpECEUCHUsI COOBITHI, B TOM UHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuIeCKuX
MPECTaBICHUM U JiepeBa CIIy4alHOTO OIbITA.
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PemaTh 3a1a4u Ha niepeynciieHre KOMOMHAIIUN
(4ucna mepecTaHOBOK, YUCia COYETaHu ),

Ha HAXO0XJIEHUE BEPOATHOCTEN COOBITHII C
MpUMEHEHNEM KOMOMHATOPUKH, B TOM YHCIIE

C UCTOJIb30BaHUEM TpeyroibHuka [lackans

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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9 KJIACC
HaumenoBanue pazgena |Kommuectso OcHOBHOE coziepKaHuE OCHOBHBIE BUJIBI JICSITEIIBHOCTH O0YYarOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBienye TaHHBIX. IHoBTOPATH N3YUEHHOE U BHICTPAUBATH CHCTEMY
8 kIacca OnucarenbHasi CTATUCTHKA. 3HAHUU.

Onepanuu HaJ COOBITUSIMU.
He3aBucumocTts cOOBITHIA

Pemiath 3a1a4m Ha IPE/ICTABICHUE U ONMCAHUE
JTAaHHBIX.

Pemiathb 3aga4u Ha HAXO0XKIACHUE BEPOSATHOCTEN
00BbEIMHEHUS U IEPECEUCHUS COOBITHIA, B TOM YUCTIE
HE3aBUCHMBIX, C UCIIOJIb30BaHUEM IrpadyMueCcKux
MPEJICTABICHNUM U JE€PEBA CIIyYaHOTO OIbITA.
Pemartsb 3a1a4u Ha iepeynciIeHUe KOMOWHAITII
(4uciia mepecTaHoOBOK, YUCIIa COUCTAHUI),

Ha HaXO0XKJICHUE BEPOSITHOCTEH COOBITHIA

C MpUMEHEHNEM KOMOMHATOPHUKHU, B TOM YHCJIE

C UCTOJIb30BaHUEM TpeyrojbHuka [lackans

DneMeHThl KOMOMHATOPUKU

ITepecrtanoBku. @akropua.

CoueTanus ¥ 4UCIIO
coyetanuil. TpeyroapHuK
[Tackans. [IpakTuueckas
paboTta «Beruncienue
BEPOSITHOCTEMN

C UCIIOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXKEHHSI, yIOPSAIOUYECHHAs Tapa, TPOHKa OOBEKTOB,
IEPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAHHUE, YUCIIO
codeTaHuy, TpeyronbHuk [lackans.

Pemars 3a1a4u Ha IEPEUNCIIEHUE YIIOPSAAOYEHHBIX
11ap, TpOEK, NEPEUNCIICHUE TIEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB PA3JIMYHBIX MHOYKECTB.
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KOMOHMHATOPHBIX (PYHKIIHIA
AJIEKTPOHHBIX TAOJINL»

Pemath 3a1a4mn Ha IPUMEHEHUE YUCIIa COYCTAHUN

B anre0pe (CokpaménHoe YMHOKEHUE, OMHOM
HprotoHa).

Pematb, npuMeHsisi KOMOMHATOPHUKY, 3a7a4n

Ha BBIYMCIICHNE BEPOATHOCTEH, B TOM YHCIIE C TIOMOLIBIO
AJNIEKTPOHHBIX TA0IHI] B XOA€ MPAKTUYECKOW padOThI

['eomeTpuueckas
BEPOSATHOCTD

I'eomeTpuueckas
BEPOATHOCTh. CiIydalHbIN
BBIOOp TOYKH U3 (PUTYPBI
Ha IUNIOCKOCTH, U3 OTPE3KA,
U3 IyTU OKPYKHOCTH

OcBauBaTh NOHATHE T€OMETPUYECKON BEPOSTHOCTH.
Pemars 3a1a4u Ha HAXOXKAECHUE BEPOSATHOCTEN

B ONBITAX, MPEICTABUMBIX KaK BBIOOpP TOUEK

13 MHOTOYTOJIBHUKA, Kpyra, OTPE3Ka WA AyTH
OKPY’KHOCTH, YHUCIIOBOT'O IIPOMEKYTKA

Wcnwitanus beprymm

UcneiTanue. Ycnex u
Heynada. Cepusi HCTIBITAaHUN
JI0 TIEPBOTO ycIexa.
HcnbiTanus beprymmn.
BepositHOCTH COOBITHI

B CEpHUH UCTIBITAHUI
bepnymm. [Ipaktnueckas
pabota «/cnbpiTaHus
bepnyinm»

OcBauBaTh NOHATHA: HUCTIBITAHUE, DIIEMEHTAPHOE
cOOBITHE B UCIIBITAHUHU (YCIIEX U HEyAaua), CepUs
VCIIBITAHNUM, HACTYIUICHHE MIEPBOTO yCcIexa
(Heynaum), cepust ucnelTanuii bepuysm.

Pemiars 3agaumM Ha HaX0KIEHUE BEPOSTHOCTEN
COOBITHH B CEpUU UCTIBITAHUH /10 IEPBOIO yCIeXa,
B TOM YHCJIE€ C IPUMEHEHUEM (POPMYIIbI CyMMBI
r€OMETPUYECKOM MTPOTPECCHH.

Pemarb 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUIMA
bepHyImM, HA HAXOXKICHUE BEPOSITHOCTH
ONPEIEIIEHHOTO YUCIIA YCIIEXOB B CEPUU UCTIBITAHUI
bepnyiu.

H3yuyars B Xx01€ NpaKTH4YEeCKOH padoThlI,
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B TOM YHCJIE C IOMOIIBIO ITU(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU HUCTIBITAHUI
bepuymm

CrnyyaitHas Bemu4nHa

CnyyaiiHas BeTUYuHA U
pacrpeeneHne
BEPOSITHOCTEM.
MarteMaTHdeckoe 0KHUIaHue
Y JIACTIEPCUs CIIy4YalHON
BeJINYMHBL. [[puMepbl
MAaTEMATUYECKOTO OKUTAHUS
KaK TEOPETUYECKOTO
CpPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsaTue o 3aKkoHe OONBIINX
yucell. I3mepenue
BEPOSITHOCTEN C TOMOUIBIO
yactoT. [I[pumenenue 3akoHa
OOJIBIIIUX YUCET

OcBOUTH NOHATHS: ClTydaliHasl BEJINYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEEICHUE
BEPOSITHOCTEM.

HN3yuartsb 1 00Cy:KRAaTH IPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIMUYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINAECS

B KypC€ CTaTUCTUKH), MOJICTbHBIX CITyYalHbBIX
BEJIMYMH, CBSA3aHHBIX CO CIIyYalHBIMU ONBITAMU
(bpocaHue MOHETHI, UTPATBLHOMN KOCTH, CO CIIy4YalHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSA: MATEMATHYECKOE OXKUTAHUE
CIIy4allHOW BEJIMYMHBI KaK TEOPETUYECKOE CPEIIHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHOM BEJIMYUHBI KaK
aHaJIor IUCIEPCUU YUCIOBOIO Habopa.

Pewmiats 3a1a4M Ha BBIYUCIIEHUE MATEMATUYECKOTO
O’KMJIAHUS U JUCIIEPCUN TUCKPETHOM CIIy4allHOU
BEJIMYMHBI 110 33JJaHHOMY PaclpeeICHUIO, B TOM
YUCJIE 33]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESAMH.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUIAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PACIPEICIICHUI, B TOM
YUCJIE PACIIPEAECIIEHUS CIIyYaliHOW BEJIMYMHBI «YUCIIO
YCIIEXOB» B CEpUH UCIIBITAaHUN bepHyuin.
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N3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4alHBIX OTBITAX KaK CIyYalHYIO BEIHUMHY.
3HAKOMHUTBCH C 3aKOHOM OoJIbIINX yucend (B popme
bepHymn): npu O0JIBIIOM YHCIIE ONBITOB YaCTOTA
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTp 3a1a4u Ha U3MEPEHKE BEPOSITHOCTEN

C TOMONIBIO 4acTOT. QO0CYKAATH POJIb 3AKOHA
OOJBIINX YKCeNl B 000CHOBAHWN YaCTOTHOTO METOa
U3MEPEHUS BEPOSTHOCTEH.

OO0cyxaaTh 3aKOH OOJIBIIIMX YHUCEN KaK MPOsIBICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHYMBBIX
SIBJICHHSIX, POJIh 3aKOHA OOJIBIINX YHUCEI B IPUPOJIE U
B YKU3HH YEJIOBEKA

O06006111eH1E, KOHTPOJIb 10 IIpencraBieHne JaHHBIX. IHoBTOPATH N3YUEHHOE U BHICTPAUBATH CUCTEMY
OnucarenbHasi CTaTUCTHKA. 3HAHUM.
BeposTHOCTH CilydaitHOTO PemiaTh 3a1a4m Ha IPE/ICTABICHUE U ONHCAHUE
COOBITHS. DIEMEHTHI JTAHHBIX.
koMOuHaropuku. Cinydaiible | PemaTth 3aja4u Ha HaX0XJICHUE BEPOSATHOCTEH
BCJIMYMHBI U PACIIPCACICHUA COOBITHI, B TOM YHCJIE B OIBITaX C
PABHOBO3MOXHBIMU 2JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEH OOBbEIMHECHUS U TIEPECCUCHUS
COOBITHM, BBIYUCISATH BEPOSITHOCTH B OMBITaX
C CEpUsIMU CIIyYalHBIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME

104



	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) патриотическое воспитание:
	2) гражданское и духовно-нравственное воспитание:
	3) трудовое воспитание:
	4) эстетическое воспитание:
	5) ценности научного познания:
	6) физическое воспитание, формирование культуры здоровья и эмоционального благополучия:
	7) экологическое воспитание:
	8) адаптация к изменяющимся условиям социальной и природной среды:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Самоорганизация:
	Самоконтроль:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 5 КЛАСС
	Натуральные числа и нуль
	Дроби
	Решение текстовых задач
	Наглядная геометрия

	6 КЛАСС
	Натуральные числа
	Дроби
	Положительные и отрицательные числа
	Буквенные выражения
	Решение текстовых задач
	Наглядная геометрия

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Числа и вычисления
	Решение текстовых задач
	Наглядная геометрия
	Числа и вычисления
	Числовые и буквенные выражения
	Решение текстовых задач
	Наглядная геометрия

	6 КЛАСС
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции

	8 КЛАСС
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции

	9 КЛАСС
	Числа и вычисления
	Уравнения и неравенства
	Функции
	Числовые последовательности и прогрессии

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	Числа и вычисления
	Уравнения и неравенства
	Функции
	Числовые последовательности и прогрессии

	8 КЛАСС
	9 КЛАСС
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС
	8 КЛАСС
	9 КЛАСС
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	8 КЛАСС
	9 КЛАСС
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС
	8 КЛАСС
	9 КЛАСС
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	8 КЛАСС
	9 КЛАСС

