MYHUIHNITAJIBHOE BIO/ZKETHOE OBIIEOBPA30OBATEJIBHOE YYPEX/IEHUE
MBOY COHI Nel2 r. ITen3sl umenn B. B. Tapacosa.

Paccmorpeno CorsacoBano Yr1Bepxaaw
Ha 3acemgannu MO Ha 3aCe/TaHuHU
Hupexrop MBOY COILINel12 r. [1en3sr umenu
IIpoToxom Ne 1 IeIarOrHIeCKOT0
ot 30 aBrycra 2023 r. cosera Nellot B. B. Tapgeons /.
[Ipeacenarens MO / / - H. 1. Cnenosa

30 aBrycra 2023T.

T. 0. Bossimakosa [Ipuka3 Nel68 Oﬁ’OT 1 cenrsi0ps 2023 .

PABOYASA TIPOT'PAMMA OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

MATEMATUKA
(0a30BbIil YPOBEHD)

(no1s1 5-9 kiaccoB)

CocraButenu: yuntenb mateMatuku bosbmakosa T.1HO.

yuutenb Marematuku [lomkraa B.B.

r. [lensa - 2023



MNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma mo maTemaTuke sl oOydarommxcs 5—9 kiaccoB paspaboTaHaHa
OCHOBE (penepanbHOr0 TrOCYJapCTBEHHOTO 0O0pa3oBaTEIbLHOTO CTaHJAapTa OCHOBHOTO
obmiero obpasoBanus (mpruka3z MunucteperBa npoceemenus P® ot 31.05.2021) Ne ¢
y4€TOM MpPUMEPHOW OCHOBHOM 0Opa30BaTENbHOM MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus. [IpuMepHasi ocHOBHasi oOpa3oBaTeIbHasi IporpaMma OCHOBHOI'O OOIIEro
oOpazoBanuss  ojmoOpeHa  pemieHHeM  (emepadbHOTO  Y4EOHO-METOIUYECKOTO
00beIUHECHUS 1O 00meMy oOpa3oBanuio (mpotokoi Ne3/21 or 27.09.2021r.). B
mporpaMme IO MAaTeMaTHKE YYTCHBl HJACH W TooxeHus KoHienuuu pa3BUTHS
MaTteMaTH4deckoro oopaszoBanus B Poccuiickoit deneparuu.

[IpeameToM MaTeMaTUKU SBISIOTCS (PYyH/IaMEHTAIIbHBIE CTPYKTYPbI HAIIETO MUPa —
MPOCTPAHCTBEHHbIE (OPMBI W  KOJMYECTBEHHBbIE OTHOLICHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOUYHO CIIOKHBIX, HEOOXOJIMMBIX
JUTSL pa3BUTHS HAYYHBIX W MIPUKIIAIHBIX Ujel). MaremaTrudeckue 3HaHUsI 00eCIeYnBaOT
NOHUMAaHUE TPUHIMIIOB YCTPOMCTBA W MCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE U HMHTEPIPETALMIO COIUAIBHOW, DSKOHOMHYECKOW, TMOJUTHUYECKOM
uH(bOpMaIK, JaI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABJISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYIIBI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEpPEHUM M TMOCTPOEHUM, YUTaTh MHPOPMAIIMIO, TIPEICTABICHHYIO B BHJE TaOJHII,
quarpaMM U Tpa@uKOB, JKUTh B YCIOBHUSX HEONPEACIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITHH.

N3yuenne marematuku GopmMupyer y oOydaromuxcs MaTEMaTHYECKUNA CTHIIb
MBIIIICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbikax. OOyuaromuecs
OCBaMBAIOT TaKWE TPUEMBI U METOJbI MBIIUICHUS, KaK WHAYKIUA WU JIETyKIHUS,
000011IeHre ¥ KOHKpPETU3aIusl, aHallu3 U CHUHTE3, KJIacCU(UKAIU U CHUCTeMaTH3allus,
abctparupoBanue u aHaOrHs. OOBEKTH MATEMAaTUYECKUX YMO3AKITIOUCHHH, TpaBUIa UX

KOHCTPYHUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOSHUH, CTOCOOCTBYIOT
BbIPA0OTKE YMEHUs (OPMYITHPOBATH, 0OOCHOBBIBATH U JIOKA3bIBAThH CYXKJICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIlUIeHHEe. M3yueHrne MaTteMaTuku oOecrieunBaeT
dbopMHpoBaHrE AITOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS] U BOCIIUTAHUE YMEHUIN
NEUCTBOBATh 1O 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC W
KOHCTPYHPOBATh HOBBIC. B mporiecce pereHus 3a1aq — OCHOBOM y4eOHOM eI TeTbHOCTH
Ha YpOKax MaTeMaTUKHU — Pa3BUBAIOTCS TBOPUYECKAS M TIPUKIIATHASI CTOPOHBI MBIIILJICHUS.
OOyuenne MaTeMaTuke 1aé€T BO3MOXKHOCTh Pa3BUBATh y 00YYAIONIUXCS TOUHYIO,
parMoHANbHYI0O U WH()OPMATUBHYIO peub, YMEHHE OTOMpPATh HAWOOJIee TMOIAXOISIINE

SI3BIKOBBIC, CUMBOJIMYECKHE, TPAaUISCKUE CPEACTBA JJIS BBIPAKECHUS CYKICHUN U
HaTJISTHOTO MX MPEICTABIICHMUS.

[Ipn m3ydeHUM MaTeMaTHKH OCYIIECTBISIETCS OO0Iee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JIEHCTBUTEIHLHOCTH, MPEJCTABICHUSIMU O TIPEIMETEe U METOJaX MAaTeMAaTHUKH,
WX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUST MAaTEMAaTHUKH JIJISl PEIICHUS] HAYYHBIX M MPUKJIATHBIX 3a/1a4.



[IpuopureTHbiMu 1eNsIMU OOydeHHs] MaremaTuke B 5-9 kiaccax SBISIOTCS:

dbopMHUpOBaHUE TEHTPATBHBIX MAaTEeMATHUYECKUX TMOHSITHH (YHCII0, BEIIMYWHA,
reoMerpuyeckas Qurypa, nepeMeHHasi, BEpOSTHOCTb, (DYHKIIHMS), 0OeCIeYMBaIOIIUX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHUs 00yUarOIINXCS;

NoJIBeIcHHEe OOY4YaroIIMXCsl Ha JOCTYIMHOM JiJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTHUKHA U OKPY’KAIOIIETO MHUpPA, TOHUMAaHWE MAaTEMaTUKH KaK 4acTh
oO1Iel KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00ydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
UHTEpeca K U3YYCHHUIO MAaTEMaTUKH;

dbopmupoBaHrue (PYHKIIMOHATBHOM MaTEMaTUYECKOM TPAaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSBICHUS MATEeMAaTUYECKUX MOHATHUN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX >KMU3HEHHBIX CUTYallUSX W MPU U3YYCHUH JPYTHX YYEOHBIX MPEIMETOB,
NPOSIBIICHUST 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIMpoBaTh HX Ha S3BIKE
MaTeMaTUKH M CO3JaBaTh MAaTEMaTUYECKHE MOJIEIN, TPUMEHSITh OCBOCHHBIN
MaTeMaTUYeCKHA  ammapaT Ui pelieHUs MPaKTHKO-OPUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH TIOJYICHHBIC PE3YJIbTATHI.

OcCHOBHBIE TUHUU COJIEPKaHUSI POTPAMMBI 110 MaTemaTHke B 5—9 kiaccax: «Ywucina
U BBIUKCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHUS U
HEpaBeHCTBAY), « DyHKIUNY, «I'eomerpus» («['eomerpuueckue pUrypbl u ©X CBOMCTBaY,
«M3MepeHne TeOMETPUYECKUX BEIUYNH»), «BeposSTHOCTh M CTaTHCTHKa». JlaHHbBIE
JVHUH Pa3BUBAIOTCA MapajlieIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJHA OT JIPYTOM, a B TECHOM KOHTAKTE M B3aUMOJICHCTBUMU.

Copepxanue mMporpaMMbl MO0 MaTeMaTHKe, paclpefeiéHHOE 10 TojaM o0ydeHus,
CTPYKTYPHUPOBAHO TakKUM O0pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIUITHAIBHBIM
BolpocaM  oOyuwarommecss  oOpalmaauch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHE
MaTEeMaTHYECKUMU TOHSATHUSIMU W HABBIKAMHU OCYIIECTBISIJIOCH TOCIEIOBATEILHO |
MOCTYIATENbHO, C COONIOJICHUEM MPUHIUMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKIIIOYAIMCh B OOIIYI0 CHCTEMY MaTEeMaTHYECKHX TMPEACTAaBICHUN O00yJarommxcs,
pacmmpsis u yriryomnsis e€, o0pas3ys mpoyHble MHOKECTBEHHBIC CBS3H.

B cootBercTBrn ¢ @I'OC OOO Maremarnka B 5—9 Kjaccax MaTeMaTHKa U3y4aeTcs
B paMKax CJICYIOIIUX Y4eOHBIX KypCOB: B 5—6 Kjlaccax — Kypca
«Marematuka», B /-9 kiaccax — KypcoB «AnreOpay», «I'eomerpus», «BeposTHOCTh U
CTaTUCTHKAY.
VYuebnbiit miian MBOY COI Ne 12 r. [1eH3bl OTBOAUT JJIst U3YyUEHHS] MAaTEMAaTHKU
(6a30BbIN ypOBEHB) HA YPOBHE OCHOBHOTO 001Iero oOpas3oBanus, — 952 waca: B 5
kiaacce — 170 gaco (5 yacoB B Hemeno), B 6 kimacce — 170 yacos (5 yacoB B Heelno), B 7
kiacce —204 yaca (6 yacoB B Hejelno), B 8 kinacce — 204 gaca (6 yacoB B HezeN0), B 9
kiacce — 204 vaca (6 4acoB B HEEIIO).

YMK peanuzauuu nporpaMmsl:
-Matemaruka,5-i kinacc: 6a30BbIii yPOBEHb-y4eOHUK (B 2 4aCTsIX), aBTOPHI:
Bunenkun H.4., XKoxos B.U., YecnokoB A.C. u ap.



AxkinmonepHoe obuiectBo «M3marensctBo «lIpocBerienue»

-Maremaruka, 6-if kiacc: 6a30BbI YPOBEHB- YU€OHUK (B 2 4acTsX), aBTOPHIL:
Bunenkun H.A., )Koxos B.1., YUecnokoB A.C. u Jip.
AximonepHoe obmiectBo «M3marensctBo «lIpocBenienue»

-Marematuka. Anre6pa, 7-i kiacc: 6a30BbIid YPOBEHb- YICOHHK, aBTOPHI:
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen. Tenskockoro C.A.
AxknmonepHoe obmectBo «M3aarenseTBo «lIpocBemenne»

- Maremaruka. Anredpa, 8-i kiacc: 0a30BbIi ypOBEHb- yU€OHUK, aBTOPHI:
Maxkapsrues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; nox pea. Tensxosckoro C.A.
AxknmonepHoe obmectBo «M3aarenbeTBo «lIpocBemienne»

-Maremartuka. Anredpa,9-it kiacc: 6a30BbIi YPOBEHb- YUEOHUK, aBTOPHI:
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pea. Tensxkosckoro C.A.
AxknuonepHoe obuectBo «M3aarensctBo «lIpocBemenne»

-Marematuka.l'eomerpusi, 7-9-¢ Kiacchl: 0a30BbIN YPOBEHb- yU€OHUK, aBTOPBI:
Aranacsu JI.C., byry3os B.®., Kanomues C.b. u ap.
AximonepHoe o6miectBo «M3marensctBo «lIpocBemienue»

-Matemartuka. BeposSTHOCTb M CTaTUCTHKA, 7-9-¢ KiIacchl: 0a30BbIi yPOBEHb- yUeOHHK (B 2
qacTsx), aBTopel: Beiconkwmii U.P., Amenko U.B.; mox pexn. SAmenko N.B.
AximonepHoe o6miectBo «M3marensctBo «lIpocBemenue»



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA30BAHUA

N3yuenue MaTeMaTUKU HAa ypOBHE OCHOBHOT'O 00I111eTO 00pa30BaHus HAPaBJIEHO Ha
JOCTHKEHUE OOYy4YarOUUMHUCS JIMYHOCTHBIX, METAIllPEIMETHBIX U  IPEAMETHBIX
00pa30BaTEeNbHBIX PE3yIbTATOB OCBOEHUS yUE€OHOTO IIpeIMETa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  Pe3yJbTaTbl  OCBOCHUS  MPOrpaMMbl MO  MaTEMaTHUKE
XapaKTepU3yHOTCS:

1) maTpuoTHYeCKOe BOCIIUTAHHE:

OpOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCHMCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHUEM K JOCTHXEHHUSIM POCCUHMCKUX MaTEMaTHUKOB U POCCHICKON
MaTEeMaTHYECKON IIKOJIbI, K MCIOJBb30BAHUIO ATHX JOCTIDKEHUN B JAPYrUX HayKax U
NPUKIAAHBIX cepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U Peau3aliy €ro Mpas,
NOpPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SIBJICHUI, MPOUEAYP I'PakTAHCKOT0 O0IIeCTBa (HaIpUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXACHUIO 3TUYECKHX MpoOJieM, CBSI3aHHBIX C NPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHMM HayKH, OCO3HAHMEM Ba)XHOCTH MOPAIBHO-3THYECKHUX
MPUHIIUIIOB B IE€SITEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B pEIICHUM IPAKTUYECKUX  3a7ad
MaTE€MaTU4YeCKOM  HANpaBICHHOCTH, OCO3HAHUMEM  BAXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMs Ha NPOTSIKEHUUM BCEH JKU3HM ISl YCNEMIHOM MpOoQecCHOHATLHON
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MNOCTPOCHUEM HHIMBUIYAJTbHOM TpaeKkTOpun o0Opa30BaHUS U JKU3HEHHBIX IUIAHOBC
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOLMOHAJIBHOMY U 3CTETHYECKOMY  BOCHPHUSATHUIO
MaTeMaTUYeCcKUX OOBEKTOB, 3aJay, pEIICHUM, pacCyXJIEeHUWH, YMEHHUI0 BHJIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTH HAYYHOTO MO3HAHUSI:

OpHUEHTALMEN B AEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX IIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSA YEJIOBEKa, MPUPOJIbI U OOIIEecTBa,
NOHMMAaHHEM MaTeMaTH4YeCKOW HayKu Kak c(hepbl UeIOBEUECKOM AeSITENbHOCTH, STAlOB
€€ pa3BUTUS W 3HAYUMOCTH [JIl Pa3BUTUS LMBWIM3ALMH, OBJIAJCHUEM S3BIKOM
MAaTeMaTUKU U MaTeMAaTH4YECKOW KYJIbTYpPOUW Kak CpPEACTBOM IIO3HAHUS MHPA,



OBJIaACHUEM HpOCTCﬁMHMH HaBbIKaMH HCCH@HOB&TCHBCKOﬁ JCATCIIPHOCTH,

6) pusnueckoe BocnuTanme, (opMupoBaHMEe  KYJBTYPbl  3I0POBbSI U
IMOIUOHAIBHOTO 0JIAT OOy YHS:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 30pOBOro 00pa3za >KWU3HHU (30POBOE MUTAaHUE, COATAHCHUPOBAHHBIN PEKUM
3aHSATUH U OT/bIXA, peryispHas pusnueckas akTHBHOCTD), CPOPMHUPOBAHHOCTHIO HABbIKA
pednekcun, MpPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APyroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIMEl Ha TMPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUM U1 peuieHHs 3a/7auyB
00J1acTi COXPAaHHOCTH OKPYKAIOMICH Cpe/bl, TUIAHUPOBAHUS TOCTYIKOB U OIICHKU HX
BO3MOXKHBIX TIOCIEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX POOJIeM U IMyTel UX pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COHATbHOI U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSAX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO NEITEIBHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y APYTUX JIIOAEH, TPHOOpEeTaTh B COBMECTHOU JESITEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE0OXOAMMOCTHIO B (POPMUPOBAHUN HOBBIX 3HAHMI, B TOM 4YKciIe POPMYIHPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JNEe(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS
U IeUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTraTte ocBOEHUS TPOrpaMMbl IO MaTEMaTUKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y oOyuaroierocst 0yayT copMupoBaHbl METarpeAMETHBIC PE3yJIbTaTHI,
XapakTepU3yrolmecs OBJIAJCHUEM YHUBEPCAJIbHBIMU TMO3HABATEIbHBIMU JICUCTBUSMH,
YHUBEPCAIbHBIMM ~ KOMMYHMKATUBHBIMU  JCHCTBUSIMU W YHUBEPCAIbHBIMU
PETryJIATUBHBIMU JIEHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
Bba3oBbie joruveckue 1eMCTBUS:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, MOHSATUH, OTHOUIEHUN MEXIy MHOHATHSAMHU, (GOPMYIUPOBATH OIpEaAesICHUs
NOHSTUN, YCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(PUKAIMN, OCHOBAaHUS AJIS
000011IeHHs U CPABHEHUSI, KPUTEPUHU MTPOBOJIUMOIO aHAJIN3A;

BOCIPMHUMATh, OPMYIMPOBATh U IPEOOPA30BBIBATh CYKICHUS: YTBEPAUTEIIbHbIE



¥ OTpUIAaTEIbHbIE, €AMHUYHbIEC, YACTHBIC U 00IINE, YCIOBHEIE,

BBISBIISITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHBOPEUUSB
dakTax, NaHHBIX, HAONIONEHUSAX U YTBEPKACHUSIX, Mpeajaratb KpPUTCPUUIISA
BBISIBIICHUS 3aKOHOMEPHOCTEH U MIPOTHUBOPEUHii;

JIeNIaTh BHIBOJIBI C HCIIOJI30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKIIIOUEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3duparh J0Ka3aTeJbCTBA MATEMATUYECKHX YTBEPXKACHUH  (TpsMble U OT
IPOTUBHOTO), IPOBOJIUTH CaMOCTOSITEIIbHO HECJIOKHbIE JI0Ka3aTeIbCcTBa
MaTeMaTHYeCKUX (aKkTOB, BBICTPAMBATh ApPTYMEHTAIMIO, TNPUBOAUTH MPHUMEPHl U
KOHTPIHpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh CIOCOO perieHust yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOMALUINI ¢ yUETOM CaMOCTOSITENBHO BbIAECIEHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUe JAeiCTBUSA:

HCITOJIB30BaTh BOIMPOCHI KaK MCCICIOBATEIBCKHA HWHCTPYMEHT ITO3HAHWS,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TUIaHY HECJIOKHBIM IKCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJBI IO pPE3yJIbTaTam
MPOBEIEHHOTO HAOJIOCHUS, UCCIICIOBAaHMS, OICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3YNBTATOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpOIECcCa, a TakKKe BBIIBUTATh
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH ~ HEIOCTATOYHOCTh W HW30BITOYHOCTh  MHGOPMAIMH,  JaHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHUS 3a]a4H;

BLIOWpATh,  aHAJU3UPOBATh,  CHCTEMATHU3UPOBaTh M WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUAOB U (POPM IIpPEICTaBIICHHUS,

BbIOHpATh (hopmy mpeacTaBiIeHUs HHOOPMAITUU U WILTIOCTPUPOBATH PelllaeMble
3aJlayu CXeMaMH, TharpaMmMaMu, HHOU rpauKoi 1 MX KOMOWHAIIUSIMH,

OIICHMBATh HAJEKHOCTh MHGOPMAITUH IO KPUTEPHUSIM, TIPEITIOKCHHBIM YIUTEIEM
Wi COPMYITHPOBAHHBIM CaMOCTOSITENIBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

BOCIIPUHHUMATL U q)OpMy.HI/IpOBaTB CYXKIACHUSA B COOTBCTCTBHMU C YCIOBUAMH U
eJIsiMHUu O6HleHI/I$I, sSICHO, TOYHO, I'PpaMOTHO BBIPpAKAaTb CBOKO TOYKY 3PCHHUA B YCTHBIX
N MMCbMCHHLBIX TCKCTAX, AaBaTb IIOJACHCHHU 110 XO04Y PCHICHUA 3ada4, KOMMCHTUPOBATH



MIOJTyYEHHBIA Pe3ysIbTarT,

B XO0/€ OOCYXIEHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npoOJieMbl, pelaeMoil 3a/1auM, BHICKA3bIBaTh HJEU, HAlleJICHHbIE Ha MOUCK pPELICHHUS,
COMOCTABJIATh CBOM CYXICHHS C CYXJACHHAMH JApPYTUX YYaCTHUKOB JIMAJora,
OOHapyXKMBaTh pa3jNune U CXOJCTBO MO3UIUH, B KOPPEKTHOH Gopme (popMyTupoBaTh
pa3HOTIIacHsl, CBOU BO3PAKCHUS;

NPEJCTABIATh PE3YNbTAaThl PEIICHHUS 3a/Jadd, JKCIEPUMEHTa, HCCICI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBIOMpAaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
Npe3eHTAINA U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATD U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U HHIMBUyaTbHOU PabOThHI
IIPU PEIICHUN yU4eOHBIX MaTEeMaTHIECKHX 3a71a4;

OPUHUMATH 1I€7h COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0
COBMECTHO paboThI, pacipeneisaTh BUABI paboT, T0TOBAPUBATHCS, 0OCYXKAATh MPOIIECC
U pe3yibTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢Gopmax paboThl (0OCYXJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh padOThI U KOOPAMHUPOBATH CBOU
NEUCTBUS C APYTUMHU YI€HAMHU KOMAaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PerynsitTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusauus:

CaMOCTOSTENIBHO COCTAaBJIATh IUIaH, ajJrOPUTM pelIeHUs 3ajadyd (WM €ro 4acTh),
BBIOMpPATh CMOCOO pEIICHHs C YYETOM UMEIOIIUXCA PECcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBAaTh BAapUAHTBI PELICHUN C Y4ETOM
HOBOW MH(pOpPMALIUU.

CaMOKOHTPOJIb:

BJAJIeTh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI Ipolecca U pe3yibTaTa
peleHns MaTeMaTHUeCKOH 3a1a4u;

NpeIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH TpU pEHICHUH 3aauH,
BHOCHTHh KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH TIOCTAaBICHHOW LEMH U
YCIOBUSIM, OOBSACHATh NPUYUHBI JOCTMDKCHUS WJIM HEJOCTIDKEHHUS IIeJIM, HaXOJUTh
OLIMOKY, JaBaTh OLEHKY MIPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yapTaThl OCBOEHUS IMPOIPAMMBI IO MATEMATUKE ITPEICTABIICHBI 110
rojaM oOy4YeHHUs B CICAYIOIIMX pa3fesiax MporpaMMbl B paMKaX OTACIBbHBIX y4eOHBIX
KypcoB: B 5—6 kjaccax — kypca «Marematukay, B /—9 kiaccax — KypcoB «Anredpay,
«I'eomeTpus», « BEpoATHOCTb U CTATUCTUKAY.



PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

MNOACHUTEJIBHAA 3AIIMCKA

[IpuoputeTHBIMH LEISIMU OOy4YeHHs MaTeMaTuke B 5—0 Kiaccax SBISIFOTCS:
NpOAODKeHNE (OPMHUPOBAHUS OCHOBHBIX MAaTEeMATHUECKUX TMOHITHHA (YUCIIO,
BEJIMYMHA, TeoMeTpuueckas @urypa), 0O0eCleyuBalOIMX MPEEMCTBEHHOCTh U

MEPCIIEKTUBHOCTh MAaTEMATHUECKOTO 00pa30oBaHMs 00yUJarOITXCS;

pa3BUTHE WHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
M03HABATEIILHON aKTHBHOCTH, HCCIEAOBATEIbCKUX YMCHHH, WHTEpeca K H3YyYCHHUIO
MaTEeMaTHKH;

HOJBEJCHUE OOyJaroluXcsd Ha JOCTYIIHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBS3M MaTeMaTUKH U OKPYKAIOIIETO MUPA;

dbopmupoBaHue (PYHKIIMOHAIIBHOW MaTEMaTUYeCKOW T'PAaMOTHOCTH: yMEHUS
pacrmo3HaBaTh MaTeMaTUYeCKHe OOBEKTHI B pPEATbHBIX >KU3HEHHBIX CHTYaIUsX,
NPUMEHSATh OCBOCHHBIE YMEHHUS [JIsl PEIICHUS MPAKTUKO-OPUEHTHUPOBAHHBIX 3aJ1ad,
UHTEPIIPETUPOBATh TMOJIyUCHHBIE pPE3ydbTaThl M OIICHWBATh HMX Ha COOTBETCTBHE
MPAKTUYECKON CUTYAIIUH.

OcHOBHBIE JIMHUU COJEpKaHUS Kypca MaTreMaTuku B 56 Kiaccax —
apumeTnyeckas 1 TeOMETpUUECKasi, KOTOPhIE Pa3BUBAIOTCS MapayljIeNIbHO, KaXK/IasiB
COOTBETCTBHH C COOCTBEHHOW JIOTMKOHM, OJIHAKO, HE HE3aBHCHMO OJHA OT JAPYroii,a B
TECHOM KOHTaKT€ W B3aUMOJIEHCTBUU. Takke B Kypce MAaTeMAaTHKH MPOUCXOIUT
3HaKOMCTBO C DJIEMEHTaMU alreOpbl U OMHUCATEIHLHONW CTATUCTHUKH.

N3ydyenne apupMeTHUIECKOro Mareprualia HAYMHACTCS CO CHUCTeMaTH3alluh |
Pa3BUTHS 3HAHUN O HATYPAIbHBIX YHUCIIAX, MOJYYEHHBIX Ha YPOBHE HAYaIHLHOTO OOIIETO
oOpazoBanmsi. Ilpu >TOM COBEpIICHCTBOBAHWE BBIYUCIUTEIBHON TEXHUKH U
dbopMHpOBaHWE HOBBIX TEOPETUYECKUX 3HAHMM  COYETAETCSs C  Pa3BUTHEM
BBIUMCIUTENBHOW KYJIBTYPHl, B YaCTHOCTH C OOydYe€HHEM MpOCTEHIIMM mpuémam
NPUKUJIKA W OLEHKH PE3yJIbTaTOB BbIUMCICHUN. M3yueHue HaTypalbHBIX YHCET
IPOJI0JKAETCS B 6 Kilacce 3HAKOMCTBOM C HAaYaJIbHBIMU TTOHSATUSIMU TEOPUU JICTIUMOCTH.
Hauano u3ydenusi OObIKHOBEHHBIX U ACCATUYHBIX JpOOEi OTHECEHO K 5 Kiaccy. ITo
NEPBBIN Tall B OCBOCHUU JPOOEH, KOT/1a MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJICSIMH,
MOHATUSAMHU TeMbI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX Apo0eli B MOJTHOM 00bEMeE
IpEIIIeCTBYET U3yUEHHUIO JECITUUHBIX ApoOeH, 4TO 11eecO00pa3HO C TOUKHU 3PCHHUS
JIOTUKY W3JI0KCHHS YWCIIOBOM JIMHUM, KOTJa MpaBHUia JCHCTBUHA C AECATUIHBIMU
IpOOSIMA MOXKHO OOOCHOBATh YK€ M3BECTHBIMH AJTOPUTMAaMU BBITIOJIHCHUS JIEUCTBUI
C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JECCSITHYHBIMU JPOOSMH PACIIUPUT
BO3MOXXHOCTH JIJIsi IOHUMAaHUs 00yUYaOIUMUCS MPUKIAIHOTO TIPUMEHEHHUSI HOBOU
3aMKCH MPU U3YYCHUH JPYTUX MPEIMETOB M TMPU MPAKTUIECKOM HCTIOIb30BAHUH.
K 6 kitaccy oTHeCEH BTOPOM 3Tan B U3YYEHUH APOOEH, T/1€ MPOUCXOAUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U NIPeoOpa3oBaHusl qpodeil, 0CBOCHHE HOBBIX

BBIUMCIIUTEIBHBIX AITOPUTMOB, OTTAYNBAHUE TEXHUKHU BBIYHUCIICHHUH, B TOM YHCIIE
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3HAUYEHUN BBIPAXKEHUHN, COAEpKAUMX U OOBIKHOBEHHbIC, U JI€CSITHYHBIE IpoOH,
YCTaHOBJICHHE CBsI3€H MEXIy HUMH, pACCMOTPEHHE MPUEMOB PELICHHS 3a/1a4 Ha IPOOH.
B Hauane 6 kiacca mpoUCXOAUT 3HAKOMCTBO C IMOHSATHUEM IPOIICHTA.

Oco0EeHHOCTBIO U3YUYEHHUS TIOJIOKUTEIBHBIX U OTPUIATEIbHBIX YHCEI SIBISIETCS TO, YTO
OHM TaK)K€ MOTYT pacCMaTpUBAThCS B HECKOJIBLKO ATanoB. B 6 kiacce B Hauase u3yyeHus
TeMbl «Ilo10KUTENBHBIE U OTPULATENILHBIE YHCTa» BhIIEseTCs moareMa «Llensie uncnay,
B paMKax KOTOPOM 3HAKOMCTBO C OTpPULATEIbHBIMH YHCIAMU M JEHCTBHUIMMUC
MOJIOKUTEIIbHBIMU 1 OTPHUIIATEIIbHBIMU YUCIAMHU ITPOUCXOUT Ha OCHOBE CO/IEPKATEIHHOTO
N0JX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH O0YYaIOIIUXCSl PAKTHYECKH
CO BCEMHU OCHOBHBIMU MOHSTHSIMH TE€MbI, B TOM YHCJI€ M C NpaBUIIaMU 3HAKOB IPH
BBITIOJIHEHUN apu(METHUECKUX NIeicTBUA. M3ydeHue panmoHalbHBIX YHCENT Ha 3TOM HE
3aKOHYHUTCS, a OyIeT NPOJOKEHO B Kypce alreOpsl / Kiacca.

[Ipn oOyueHWM peEHICHUIO TEKCTOBBIX 3a7ad B 50 Kiaccax HCIONb3YIOTCS
apumernyeckue npuémsl pemieHus. [Ipu oTpaboTKe BHIUNCIUTEIbHBIX HABBIKOB B 5—6
KJIACCaxX pPacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4M CJIEAYIOIIMX BUJIOB: 3a/1a4l HA ABUKCHUE,
Ha YacTH, Ha IOKYNKHU, HA padOTy U MPOU3BOJUTEIBHOCTD, HAa IPOLIEHTHI, HA OTHOILICHHUS
u nponopuuu. OOyuaroluecss 3HaAKOMSTCS ¢ MpUEMaMH pELIeHUs 3a1ay rnepedopom
BO3MOYKHBIX BapHUaHTOB, y4arcsl paboTaTh ¢ MH(pOpManuen, IpeIcTaBlIeHHoN B Gpopme
TaOJINL WIN JUarpamm.

B mporpamme yueOHOro kypca «Maremartnka» MNpeaycMOTpeHO (HhOpMHUpPOBAHUE
IPONEAECBTUUECKUX alNreOpanueckux MpeacTaBieHud. bykBa kak CUMBOJI HEKOTOPOTO
YuCa B 3aBUCUMOCTH OT MAaTE€MaTHYECKOro KOHTEKCTa BBOAMTCS ITOCTENEHHO.
bykBeHHasi CHMBOJIMKA ILIMPOKO HCIOJB3YETCS MPEXAE BCEro s 3alHucH OOIMIMX
YTBEPXKACHUHN U NPEIIOKEHUH, (POPMYII, B YACTHOCTH I BBIYUCIICHHUS] TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIA.

B nporpamme yweOHoro kypca «Maremaruka» mpeAcTaBlIeHa HarjsiaHas
reOMETpHsl, HalpaBJICHHAs Ha pa3BUTHE OOPA3HOIO MBIILIEHUS, TPOCTPAHCTBEHHOTO
BOOOpaKEHUs, U300pa3UTEIbHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3YyYEHUH I'€OMETPUH,
KOTOpPBI  OCYIIECTBJISIETCS. HA  HAIVBIAHO-IIPAKTUYECKOM  YPOBHE, ONHPAETCSHA
HarjIsiAHO-00pa3HOe  MBIIUICHHE  OOydaromuxcs.  bonbimas  poiab  OTBOJIUTCS
IPAKTUYECKOHN AEsITeIbHOCTH, ONBITY, SKCIIEPUMEHTY, MOIeTupoBaHuto. O0yuaroumecs
3HAKOMSITCS C TE€OMETPUYECKUMHU (PUTYypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
OpocTeHmMMU  KOH(UryparusiMu, ydyaTcsi H300paxaTb HMX Ha HEJIMHOBAaHHOM U
KJIeT4aTol Oymare, paccCMaTpuBalOT MX MpOCTeiie cBoicTBa. B mporecce uzydeHus
HaTJSAHOW T€OMETPUHM 3HAHUS, MOJyYeHHbIE OOYyYarolIMMUCA Ha YPOBHE HAdajJbHOTO
oO1rero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

CornacHo yyeOHOMY IUJIaHY B 5—6 Kjlaccax M3y4aeTcsi MHTErPUPOBAHHBIN MpeaMeT
«MaremaTrka», KOTOPBIA BKIIOYAET apuU(PMETHUYECKU MaTepuanl W HarJsaIHYIO
TeOMETPHUIO, a TAKXKE MPONEAECBTUUECKUE CBEACHUSA U3 aIreOphl, JIEMEHTHI JIOTUKH U
HayaJia ONKUCATEIbHOU CTaTUCTUKHU.

OO111ee ynco 4acoB, pEKOMEHI0BAHHBIX I U3yYeHHUs] MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 yacoB (5 yacoB B Hezeno), B 6 kinacce — 170 yacos (5 yacoB B Hezielio).
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COJEP)KXAHUE OBYYEHUA
5 KVIACC

HarypaJjbHble unc/ia 4 HYJIb

Harypansnoe wuyuncmo. Psg HarypanmpHbix umcen. Ywucino 0. H3o0pakeHue
HATypaJbHBIX YUCEJI TOUKAMU Ha KOOPJUHATHOU (YMCIOBOM) IPSIMOM.

Ilo3unmonHas cucrema cyuciaeHus. PuMckasg Hymepanus Kak [OpUMED
HEIMO3UIMOHHOM CUCTEMBI CUUCIeHus. [lecaTuunas cucremMa CUuCIICHUS.

CpaBHEHHE HaTypajbHBIX YHCEJ, CPABHEHHE HATypaJbHBIX YHCEI C HYJEM.
Crnioco0bl cpaBHeHUs. OKpYTJIEHUE HATYPAJIbHBIX YUCEN.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJISI IIPU CIIOKEHUU. BplunTaHue Kak
nercTBre, 00paTHOE CIIOKEHHIO. Y MHOXKEHUE HATypajbHBIX YMCEN, CBOMCTBA HYJA U
CAVHUIIBI TPU YMHOXKEHUHU. JlemeHue Kak JelCTBUE, OOpaTHOE YMHOXKEHHUIO.
KoMrioneHTs! neiicTBUi, CBsA3b Mex1y HUMH. [IpoBepka pe3ynbrara apupMeTHIeCKOTO
neiicteus. IlepemecTuTenbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS W
YMHOKEHHSI, pacClpeIeIuTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Ucnonbs3zoBanne OykB i 00O3HAYEHHS HEU3BECTHOTO KOMIIOHEHTA W 3allkCU
CBOMCTB apu(PMETUUECKUX JTCHUCTBUM.

JlenuTenu U KpaTHBIE YHCIIA, PA3JIOKEHNE Ha MHOXUTENU. [IpocTeie n cocTaBHBIE
gyucna. [Ipusnaku nenmumoct Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoM.

Crenenp ¢ HaTypaldbHBIM ITOKA3aTEIEM. 3allMCh YNCIA B BUAE CYyMMBbI Pa3psIHbIX
CJIaracMbIX.

HucnoBoe BrlpakeHUE. BpluncieHne 3HaUYCHUN YUCIIOBBIX BBIPAXKEHUH, MOPSIOK
BBITIOJIHEHUA JACUCTBUM. VICNONb30BaHME MpHU BBIYMCICHUSX MEPEMECTUTEIBHOTO U
COYETATEIHHOTO CBOWCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHHS, PacCIpeieIUuTeIbHOTO
CBOVCTBA YMHOEHHUS.

Jpodu
[IpencraBienue o ApoOU Kak crocoOe 3amucH 4acTu BeUUUHbI. OOBIKHOBEHHBIE

npobu. IlpaBwibHbIE W HeNpaBWwibHbIE ApoOu. CmemiaHHas IpoOb, MPECTaBICHUE
CMEIIaHHOW JpoOH B BHUAEC HENMPABWIHHOW APOOHW W BBIJICTICHUE IE€JIOM YacTH YHCIIa
W3 HenpaBWwIbHOM apolu. M3o00pakeHue apoOedl TOYKaMM Ha YHMCIOBOM MPSIMOM.
OcHoBHoe cBoiicTBOo apobu. Coxpamienue npobeii. [lpuBenenue apodbw K HOBOMY
3HameHateno. CpaBHeHUE ApoOei.

CrnoxeHue W BbIYMTaAHHE JpoOeil. YMHOXEHUE W JCJIeHHEe ApoOei, B3auMHO-
oOpatHbie Apobu. HaxoxaeHre yacTy 1eJIoro U 1eJI0To Mo €ro YacTH.

Hecatuunas 3anuck apoOeit. IlpencraBieHue JecATUYHOM JpoOM B  BHUJC
OObIKHOBEHHOM. M300pakeHne AECATUYHBIX ApoOed TOYKAMU Ha YHUCIOBOM MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmerrnueckue AEHCTBUS C JECATUUHBIMU JIpoOsiMu. OKpyTrieHUEe eCITUIHBIX
JIpoOeil.
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Pemenue TeKCTOBBIX 32724

Pemenne TekcTOBBIX 3adad apu(dMETHUYECKHM CIocoOoM. PerieHue Jormyeckux
3amad. Pemienue 3aga4 nepebOpoM BCeX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue npu
perIeHNH 3a7a4 TaOJIUI] U CXEM.

Pemenue 3amay, coneprkaimx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. EIMHUIBI H3MEPEHUSA: MACCHI,
00BEMa, IIEHBI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBSA3b MEXKIY CAMHHUIIAMHU W3MEPCHHUS
Ka)KJI0M BEJIMYMUHEL.

Pemenrie oCHOBHBIX 3324 Ha APOOH.

[Ipencrapiienre TaHHBIX B BUJI€ TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsanaele npencraBieHus o Urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K,
JIy4, yTOJ1, IOMaHasi, MHOIOYT'OJIbHUK, OKPYXKHOCTb, Kpyr. YToJ. [IpsiMoun, oCTpsIid, TyIION
Y Pa3BEPHYTHINA YTJIBI.

JlnuHa oTpe3ka, METpUYECKHE €IWHULBI JUIMHBL. JIIuHAa JIOMaHOW, IEpUMETP
MHOTI'OyT0JIbHUKA. I3MepeHune 1 OoCTpOCHUE YIJIOB C HOMOUIBIO TPAHCIOPTUPA.

Harnsanele mnpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
NPSIMOYTOJILHUK, KBaJpaT, TPEYTOJIbHUK, O PABEHCTBE UTYP.

N3obOpaxkenne ¢uryp, B TOM uucie Ha Kiertyatoil Oymare. IloctpoeHue
KOH(UTypaluii U3 yacTen mpsiMoid, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJieT4aTol Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAAPATA.

[Tmomans MPSIMOYTOJIbHUKA U MHOT'OYTOJIBHUKOB, COCTaBJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4YHCJe PUTYp, M300paKEHHBIX Ha KiieTyaTon Oymare. EuHUITbI
VM3MEpPEHUS TUIOLIAIH.

Harnsinaele mpencraBieHus O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJBHBIM
napajuienenunesa, kyo, MHOrorpaHHuku. M300paxeHnue npocTelmx MHOTOIPaHHUKOB.
Pa3zBépTku kyOa u mapamienenumnena. Co3nanue Mozelield MHOTOTPAaHHUKOB (13 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U APYTHX MaTEPHAJIOB).

O0BEM NPAMOYTONBHOTO Mapaienenuneaa, Kyoa. Enuauisl uamMmepenus o0bEMa.

6 KIIACC

HarypaJjbHble ynciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMM HATypalbHBIMH  YHCIIAMHU.
YucrioBble BhIpa)KE€HUs, MOPSJIOK JNEUCTBUM, MCIONb30BaHWE CKoOOK. Mcnonb3oBaHue
IIPU  BBIYHCICHUSIX NEPEMECTUTENIBHOTO M COYETAaTEIbHOTO CBOWCTB CJIOXKEHUSA W
YMHOXEHHUSI, PACIIPENCIIUTEIBHOTO CBOWCTBA YMHOXEHHUs. OKpyIJIEeHUE HATypajbHBIX
quced.

Jlenutenu u KpaTHBIC YUCIIA, HANOOJBITUI OOIIUI NeTUTETh U HANMEHbIIIEe 0011Iee
KpaTHoE. J|enMMOCTh CyMMBI 1 TPOU3BEACHHUS. [[eTeHre C OCTaTKOM.
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Jpoon
OObIKHOBEHHass JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue JapoOer.

CpaBHeHue U ynopsiounBaHue apoOeil. Pemienne 3amad Ha HaXO0XACHHE YaCTHOT
LIEJIOTO U LIEJIOTO M0 ero yacTh. J{poOHoe uncio Kak pe3yibTar aeneHus. [IpencraBienue
JNECATUYHON JpoOu B BHUJE OOBIKHOBEHHOM IpOOM M BO3MOKHOCTbH IIPEICTABICHUS
OOBIKHOBEHHOM IpOOH B BUE AeCATHUHOM. JlecaTnunbie ApoOu 1 METpUYECKasi CUCTEMa
Mep. ApupMeTHuecKkue JACUCTBHS M UHUCIOBBIE BBIPAXKEHUAC OOBIKHOBEHHBIMU U
JECATUYHBIMU IPOOSIMH.

OtHomenue. Jlenenue B JaHHOM OTHoIIeHUH. Macmita0, nponopuus. [Ipumenenne
IIPOTNIOPLIUN NPH PEILICHUH 3aa4.

IlonsTe mpoueHTa. BpluuMciIeHHE MPOLEHTa OT BEIMYMHBI M BEJIWYUHBI 1O €€
NpOLEHTY. BbIpakeHHWEe MPOLIEHTOB MAECCATHYHBIMU JpoOsMu. Pemienuwe 3agauHa
IIPOLICHTHI. BhIpakeHNEe OTHOILEHUS BEJIMYMH B IIPOLICHTAX.

HHonoxureabHbIE M OTPULIATEIbHBIC YHCJIA

[TonoxurensHble W OTpULATENbHbIE 4yucna. Llensle wucma. Monyns yucna,
reoMeTpuiecKasl HHTeprpeTanus Moays ynucia. M3o0paxeHue ynucen Ha KOOpAUHATHOM
npsmoil. YucioBele npomexyTku. CpaBHeHue yucen. ApupMeTHUYecKue AEUCTBUSIC
IIOJIOKUTEIBHBIMUA U OTPULIATEIIBHBIMU YUCIIAMM.

[IpsmoyrosibHas cucremMa KOOPAMHAT Ha IUIOCKOCTH. KoopanHatel TOYKH Ha
IJIOCKOCTH, abcuucca U opauHata. lloctpoeHue Touek u QuUryp Ha KOOPAMHATHON
IIJIOCKOCTH.

BykBeHHbIE BbIpAKEHUA

[Ipumenenne OyKB IJIsi 3allMCH MaTEMAaTHUYECKUX BBIPAKEHUM W TIPEIJIOKECHUI.
CpoiicTBa apu(MeTHuecKUX JCHCTBUNA. bByKBEHHBbIE BBIPAKEHHS M  YHUCIIOBbBIE
MIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl IepUMeTpa W IUIOMAAM MPSIMOYTOJbHHMKA, KBajapaTa, oObEMa
napajjienenunena u Kyoa.

PemeHne TeKCTOBBIX 3a/1a4

Pemrenne TekcTOBBIX 3a1a4 apu(METHUYCCKUM CIIOCOOOM. PeleHue JorMuecKux
3ama4. Pemenue 3ama4y mepebopoM BCceX BO3MOKHBIX BAPHAHTOB.

Pemrenue 3agay, cogepxaimx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJUYHUHBI: CKOPOCTbD,
BpeMsI, PaCCTOsIHUE, [ICHA, KOJIMYECTBO, CTOMMOCTb, IIPOM3BOAUTEIIFHOCTD, BpeMs, 00BEM
paboThl. EAMHUIIBI M3MEPEHUS: MacChl, CTOMMOCTH, PAaCCTOSIHUS, BPEMCHH, CKOPOCTH.
CBs3b MEXY CIMHULIAMU U3MEPECHUS KAXKIOW BEJITUYUHBI.

Pemrenue 3amay, CBSI3aHHBIX C OTHOIICHWEM, MPOMOPIUOHAIBHOCTHIO BEJIWYMH,
MPOIICHTAMHU; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

Ouenka W TpUKHUAKA, OKpyrjeHue pesyiabrata. CocTaBiieHHEe OyKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3a]1a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmul, u jauarpamm. Cronduatbie
JAArpaMMBbl: YTEHUE U TOCTPOEHUE. UTEHUE KPYTrOBBIX JUarpaMm.
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Harasignas reomerpust

Harnsanele npencrapienus o Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqyd4, YroJl, JJOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHoOe pacrnosnioxkeHue JIByX MPSMbBIX Ha IUIOCKOCTH, MapajuleNIbHbIE MPSMBIE,
NEPIEHIUKYISIPHBIE NpsAMbIE. MI3MEpeHHe pacCTOSHUI: MEXY ABYMsI TOUKaMH, OT TOUKH
710 MIPSIMOM, JJTMHA MaplIpyTa Ha KBaJpaTHOW CETKeE.

N3mepenre u MOCTpOEHHE VYIIOB C TMOMONIBIO TpaHcmoptupa. Buabl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
paBHOCTOPOHHUHN. YeThIpEXYTOIbHUK, PUMEPHI YETHIPEXYTOILHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJVIOB, auaroHaneud. WM3oOpaxeHue
reOMETpUYECKUX (QUIryp Ha HEJIMHOBAaHHOW OyMare ¢ HCIHOJb30BaHUEM IUPKYJI,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kieT4aroi Oymare.

[lepumerp MHoroyronbHuka. [loHaTne miomaan (GUrypel, €IUHHUIB U3MEPEHUS
wiowaau. [pubnmxénnoe n3mepenre miomwaan Guryp, B TOM 4YKCII€ Ha KBaAPAaTHON
cetke. [Ipubnmxénnoe n3MepeHue IIMHbI OKPY>KHOCTH, IJIOIIAU KpyTa.

CummeTpust: LIeHTpaabHas, OCeBask U 3epKalibHasi CHMMETPUHU.

[TocTpoeHne cuMMETpUYHBIX QUTYP.

Harnsaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: napajienenunesn, Kyo,
npu3sMa, nupaMuja, KOHyC, HWIMHID, mwap u chepa. M3o0paxeHne npocTpaHCTBEHHbBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHpPA U KOHyca. Co3aHue Moene
MPOCTPAHCTBEHHBIX GUTYp (M3 OymMaru, mpoOBOJIOKH, TJIACTHIIMHA U JPYTHX MAaTEPUATIOB).

[Tousatne o0BEMa, enuHUIBl u3MepeHus o0bEéMa. OOBEM MNPSIMOYTOJIHLHOTO
napajjenenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS MPOrPAMMbl Y4E€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yucaa u BbIYUCICHUS

[ToHumaTe U OPaBUIBLHO YHOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C HATYpaIbHBIMU
yucIaMu, OOBIKHOBEHHBIMU U JIECSITUIHBIMU IPOOSMHU.

CpaBHUBaTh M YNOPSAI0YMBATh HATypalibHbIC YHCJIA, CPABHUBATh B MPOCTEHIINX
ciydasix OOBIKHOBEHHBIE IPOOU, IECITUUHBIC TPOOH.

CoOTHOCUTBH TOUYKY Ha KOOPJIMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €H
YUCJIIOM M W300pakaTh HATypajbHBIE YHCIIa TOYKAMH HAa KOOPJAMHATHOW (YUCIOBOM)
MPSIMOM.

Bemmonuares  apudMeTnueckue  JIEWCTBUS € HATypaJlbHBIMH  YHUCJIaMHU,
C OOBIKHOBEHHBIMH JPOOSIMU B TIPOCTEHIITNX CITyUasiX.

BrINoaHATE IPOBEPKY, TPUKUIKY PE3YIbTATA BRIYUCICHUIA.

OKpyIJIsITh HaTypaibHbIE YHCIIA.
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Pemienne TeKcToBbIX 3a/1a4

Pematrp TekcToBble 3amauu  apu(METHUYECKHM CIIOCOOOM W C  TOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pewate 3amaun, cogeprkane 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMs1, PACCTOSIHHE, LIEHA, KOJIUYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMBbI, TaOIMIbl, 0003HAYEHUS MPHU PELICHUU
3ajad.

[Tonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUS: LIEHBI, MAacChl, PaCCTOSIHMSI,
BPEMEHU, CKOPOCTHU, BBIPAKATh OJHHU €IMHHIIBI BETUYMHBI YEPE3 IPYTHUE.

W3Bnekarp, aHaIU3UpOBaTh,  OLICHUBATh MH(GOPMALIMIO,  IPEICTABICHHYIO B
Tabnuie, Ha cTon04YaToOll auarpamme, UHTEPIPETUPOBATH MPEICTABICHHBIE TAaHHBIC,
UCITI0JIb30BaTh JaHHbIE MIPU PEILICHUH 3a/1a4.

Harasignas reomerpust

[Tonp30BaTHCS TEOMETPUUECKUMU MTOHATUAMU: TOUKA, PsiMasi, OTPE30K, JIyd, YroJl,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIUX GHopmy
W3YYEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO € YIJIJaMU: BEpPIIMHA CTOPOHA,C
MHOT'OYT'OJIbHUKAMHU: YrOJjl, BEPIIMHA, CTOPOHA, JTUATOHANb, C OKPYKHOCTBIO: paauycC,
JTAAMETP, LEHTP.

N300pakaTh n3ydeHHbIE TeOMETpUYECKUE (PUTYpHI HA HEJTMHOBAHHOM U KJIETYATOM
OyMare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEUKH.

Haxonute mIMHBI OTPE3KOB HEMNOCPEICTBEHHBIM HW3MEPEHUEM C IOMOIIBIO
JIMHEN KU, CTPOUTH OTPE3KH 3aJaHHOU JJIMHBL;, CTPOUTH OKPYKHOCTbB 33JJaHHOT'O painyca.

Hcnonws30BaTh CBOWMCTBA CTOPOH M YIJIOB NPSMOYTOJIBHHUKA, KBajpara sl HUX
MMOCTPOCHMU S, BBIUUCIIEHHUS TUIOIIAAN U IEPUMETPA.

Beluucnsate mepuMeTp W IJIOMIAQAL  KBajApara, MNPSIMOYTOJbHUKA, (QUTYD,
COCTaBJICHHBIX U3 MPSAMOYTOJIBHUKOB, B TOM UHnciie GUryp, n300paxxEHHBIX Ha KJIETYaTON
Oymare.

[Tonb30BaTbCS OCHOBHBIMHM METPUYECKMMHU €AWHUIIAMUA HW3MEPEHUS JIJIMHBI,
TJTOIIAIM; BBIPAXKaTh OJIHU €AWHUILIbI BETMUMHBI Uepe3 APYTrue.

Pacnio3naBate mapamienenunesn, KyO, WCIOIB30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pebpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

Beruucnare 00bEM  KyOa, mMapajuienenunena IO 3aJaHHbIM — HU3MEPEHUsIM,
MOJIb30BATHCS SIMHUTIAMU U3MEPEHHS 00BEMA.

Pemate HecnoxkHBIE 3aJauM  HAa HU3MEPEHHUE TIE€OMETPUYECKUX  BEJIIMYHMHB
MPAKTUYECKUX CUTYAIUSX.
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[IpenmeTHBIC pe3ysibTaThl OCBOCHHUS MPOTPaMMBbI y4eOHOTO Kypca K KOHILY
oOyuenwus B 6 Kjacce:

YucJa v BbIYHCTIEHUS

3HaTh M TIOHUMaTh TEPMHUHBI, CBA3aHHBIE C PA3IMYHBIMHA BHUJAMH 4YHUCEI H
croco0aMu UX 3aIUCH, TEPEXOANTHh (€CITU 3TO BO3MOXKHO) OT OJHON (DOpPMBI 3amucu
qyucla K Ipyrou.

CpaBHUBATH U YIIOPSIOYMBATH IIEJIbIC YUCIIa, OOBIKHOBEHHBIE U ICCSITUYHBIE IPOOH,
CPaBHUBATh YMCJIa OJHOTO U Pa3HBIX 3HAKOB.

BrinonuaTs, codyerast yCTHbIE U MUCbMEHHbIE MPUEMBI, apU(PMETUUECKUE ICUCTBUS
C HATypaJbHBIMU W IEJBIMU YMCIIAaMH, OOBIKHOBEHHBIMU U JICCATUYHBIMHU JPOOSMH,
MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YUCIIAMM.

Bbrunciisate 3HaY€HHS YHCIIOBBIX BBIPAXKEHHM, BBINOJIHATH NMPUKUAKY W OLECHKY
pe3ysibTaTa BBIYMCICHHUM, BBITIOJHATE MpeoOpa3oBaHUs YHCJIOBBIX  BBIpaKEHUMHA
OCHOBE CBOWCTB apu(hMETHUECKUX JECHCTBUH.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €M YHMCIOM U
n300pakaTh YKCjIa TOUKaMU Ha KOOPAMHATHON MPSMOMN, HAXOAUTh MOAYJIb YUCTIA.

COOTHOCUTH TOYKH B MPSAMOYTOJBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOU
TOYKHU.

OKpyTIJIATH 1EJIbIe YKciia U ICCATUYHBIC IPOOH, HAXOIUTh MPUOINKEHUS YHCEIL.

YucsoBbie 1 OyKBEHHbIE BbIPAXKEHUS

[TonumaTe ¥ ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIIMCHIO CTEICHW YHCIIA,
HAaXOJWTh KBaJpaT W KyO 4YHCIA, BBIYHUCISITH 3HAYCHUS YHCIOBBIX BBIPAKECHUM,
COAEPKAIIUX CTETICHHU.

[Tonmp30BaThCAd MpPU3HAKAMU JEIMMOCTH, PACKJIAbIBAThL HATypaJbHbIC YKCIA HA
MPOCTBIE MHOKUTEIIH.

[Tonap3oBaThCs MacIITaboM, COCTABIIATH MPOITOPIIUN U OTHOIIICHHUSI.

Hcnonb3oBath OykBBI JiIsi 00O3HAYCHHUS YHCEN TMPU 3allUCH MaTEMaTHYECKUX
BBIpAXEHUM, COCTaBISATh OYKBEHHBIC BBIpAKCHHS U (HOPMYJIBI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPAKECHHUH, OCYIIECTBIISISI HEOOXOAUMBIE MOJICTAHOBKH 1 ITpeoOpa3oBaHus.

Haxonuts HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHune TeKCTOBBIX 32124

PemaTth MHOTOIIIArOBbIE TEKCTOBBIE 3314l apU(PMETHUECKHM CITIOCOOOM.

Pemarp 3amauu, cBS3aHHBIE C OTHOIICHHWEM, MPOMOPUHMOHAILHOCTHIO BEJIHYMH,
MPOIEHTaMH, PEIIaTh TPU OCHOBHEIE 3a7]aui Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comeprkaiiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpeMsi, PacCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTH, MPOU3BOIAUTEIHLHOCTH, BPEMs,
o0béMa paboThl, HCHOJB3Ys apuPMeTHyecKue JEHCTBUS, OLCHKY, MNPUKUIKY,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEIUYHH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHHUSI 10 YCIOBUIO 33JaUH.
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W3Bnekats nHPOpMALINIO, IPECTABICHHYIO B TA0IUIIAX, HA TMHEWHOM, CTOIOUYATON
WM  KPYroBOM  JuarpaMmax, HHTEPOPETAPOBATh  NPEACTABICHHBIC  JAHHBIC,
MCIOJIb30BaTh JJAHHBIE IPU PELICHUM 33/1a4.

[IpencrapisaTe wHGOPMAIUIO C TMOMOIIBIO TabOMWIl, JUHEHHOW W CTOJIOYATOM
JIAarpamM.

Harasignas reomerpust

[IpuBoauTh mpUMEPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIOIMUX (PopMy
M3YYEHHBIX T€OMETPUUECKHUX TIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, TIPUMEPHI PABHBIX U
CUMMETPHUYHBIX QUTYD.

N300paxkaTh ¢ MOMONIBIO IIUPKYJISL, TUHEHKH, TPAHCIIOPTHUPA HAa HEJIMHOBAHHOW U
KJIeT4aToi Oymare M3y4deHHbIE IIJIOCKHE reomMeTpuueckue (urypsl U KoHpurypanuw,
CUMMETPHUYHbBIE (DUTYPHI.

[Tonb30BaThC TEOMETPUUYECKUMHU MOHSTUSIMU: PABEHCTBO (UTYp, CUMMETpHS,
UCIIOJb30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C CUMMETPHUEW: OCb CHUMMETPHUH, LIEHTP
CUMMETPHUH.

HaxoauTs BeNMYHUHBI yTII0B U3MEPEHNUEM € IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJaHHOM BEJIMYMHBI, IOJIb30BATHCSA IPU PELICHHM 3aJad IPagyCHOW MEPOU YIJIOB,
pacrno3HaBaTh Ha YEPTEKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIIOU YIJIBL.

Bpruncnares  QuMHY  JIOMAHOM, TEPUMETP MHOTOYTOJIBHUKA, ITOJb30BATHCS
€AVHHUIAMH W3MEPEHUS JUIMHBI, BBIPAXKATh OJHU €AWUHULIBI U3MEPEHUS JUIMHBI 4Yepes
JpyTHE.

Haxomute, ncnonb3ys 4epTEXHbIE HUHCTPYMEHTBI, PACCTOSHUSA: MEXKIAY ABYMS
TOYKaMH, OT TOYKH JI0 MPSIMOM, JUIMHY IIyTH HA KBaJAPATHOU CETKE.

BoruucnaTs miuomaas Guryp, COCTaBIEHHBIX U3 NPSIMOYTOJIbHUKOB, UCIOJIb30BaTh
pazOueHne Ha  TPSIMOYTOJBHUKH, HA  paBHbIe  (QUTYpHI,  JOCTPAUBAHHE JIO
NPSMOYTOJIbHUKA, TOJIb30BAThCSI OCHOBHBIMHM E€IWHUIIAMU H3MEpPEHHs ILIOLIAaH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOMIAAN YEPE3 APYTHE.

Pacrio3HaBate Ha MOAENAX W HW300pPAKEHUSIX MHUPAMUIY, KOHYC, ITMJIMHJIP,
MCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpO, FPaHb, OCHOBAaHUE, Pa3BEPTKA.

N300pakath Ha KIIeT4aTON OyMare mpsMOYTOJIbHBIN MMapasuieenumnes.

Boluucisate 00bEM  MPSAMOYTONBHOTO MapajuieNienumnena, KyOa, MOoJb30BaThCs
OCHOBHBIMH €TUHHUIIAMH U3MEpPEHUs1 00bEMa;

Pemlarte HecnoXkHbIE 3aJaud  Ha HAXOXKJICHHE TIE€OMETPUYECKUX BEJIMYHH
B IIPAKTUYECKUX CUTYaALHSX.
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TEMATUYECKOE ITNTAHMPOBAHUE YUEEHOI'O KYPCA (ITO TOAAM OBYUYEHUM )

5 xmace (170 )

JleicTBus €

HaTypaJIbHbBIMU YHUCJIaMH

uncen. Harypansnslii psa. Yucno 0. HarypansHbie uncia
Ha KoopAWHATHOU npsaMoil. CpaBHEHHE, OKPYTJIICHHE

HaTypaJbHbIX YUCEIL.

IAprdmMeTnueckre eHCTBHS C HATypaJbHBIMHU YHCIAMU.
CBOICTBA HyJISI IPU CIOKEHUU U YMHOXXEHHUH, CBOKMCTBA
eAMHULBI Tpu yMHOXeHuu. [lepemectutensaoe u
cOYeTaTeNIbHOE CBOMCTBA CI0KEHUSI U YMHOXEHUS,

pacrpenenuTeIbHOE CBOMCTBO YMHOXKEHUS.

[lenuTenu u KpaTHBIE YHCIIA, PA3JIOKCHIE YUCIa HA
MHOXUTeH. Jlenenue ¢ ocratkoM. [IpocTeie i cocTaBHBIC

yucna. [Ipuznaku nenmumoctu Ha 2, 5, 10, 3, 9.

CrereHs ¢ HAaTypaJbHBIM ITOKA3aTCICM.

HUucnoBble BBIpaXEHUS; MOPSIOK ACUCTBUIL.

PerrieHye TEKCTOBBIX 3a7a4 Ha BCE

aqu)MeTquCKHe HGIZCTBPISI, Ha JBUXXCHUEC U ITOKYIIKHU

Ha3zBanue pa3aesa Yucao OcHOBHOe coepKaHue OcHOBHBbIE BU/bI 1eSITEILHOCTH 00YYAOLIUXCS
(TemMbl) Kypca 4acoB
HatypanbHble uncna. 43 [lecsaTuunas cuctema cuucienus. Psi HaTypanbHbBIX UurtaTh, 3aUCHIBATH, CPABHUBATH HATYPAJIbHBIC YHCIIA;

NnpeaIaraTb  00Cy:KIaTh CIOCO0bI YIOPSAA0UMBAHNS YHCET.
HN300paxkaTh KOOPIUHATHYIO MPSAMYI0, 0TMeYaTh YHClia TOUKaMHU
HA KOOPJAMHATHOM MPSAMOM, HAXOAMTh KOOPIANHATEI TOUKH.
HccnenoBath cBOMCTBA HATYpaJIbHOTO psfa, urcen 0 u 1 mpu
CII0KEHUU U YMHOXKEHHH.

Hcnonb30BaTh NPaBUJIO OKPYTIIEHUS HATYPAJIbHBIX YUCEIL.
BeInoaHATHE apudMeTHYecKHe JeHCTBUS C HATYPAIBLHBIMU
YHCIIaMU, BBIYHCJIATH 3HAUEHUS YUCIOBBIX BBIPAXKEHUH CO
ckoOkamu 1 6e3 CKOOOK.

3anucbIBaTh MIPOM3BE/ICHUE B BUJIE CTENIEHH, YMTATh CTEIICHH,
HCMO0Jb30BATh TEPMUHOJIOTHIO (OCHOBAHUE, TIOKA3aTENb ),
BBIYUCIATH 3HAYCHUS CTEIICHEN.

BBINOJHATE NPUKUAKY M OLEHKY 3HAUYEHHH YHCIIOBBIX
BBIPKCHH, MPeAIaraTb U NPUMEHATh NPHEMBI

MPOBEPKH BHIUNCICHUI.

Hcnmonb30BaTh NPH BBIYHCJIEHUSIX IEPEMECTUTEIIBHOE U
COUETaTEIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHMUS,
[pacpeieIUTENIEHOE CBOMCTBO YMHOKEHUS; (POPMYJIMPOBATH M
NMPUMEHATH NPaBHIa

npeo6pa30BaHHﬁ YHCJIOBBIX BBIpa)KeHI/Iﬁ Ha OCHOBE CBOICTB
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ApU(PMETHICCKUX TEHCTBUN.

HccnenoBaTh 4NCIOBbIE 3aKOHOMEPHOCTH, BBIIBUTATh U
000CHOBBIBATH T'MNOTE3bl, GOPMYJIMPOBATH 00001IEHUS 1
BBIBO/IbI 110 PE3yIbTaTaM MPOBEAEHHOTO HCCIIEIOBAHII.
@DopMyJIMPOBATH ONPeaeTeHHs JISTUTES U KPATHOTO, HA3bIBATh
MEATENN U KPaTHBIE YHCIIa; PACMO3HABATDH IIPOCTHIE U COCTABHBIE
qucina; (popMyJIHPOBATH H MPUMEHATH MPU3HAKH JICITHMOCTH Ha
2,3, 5,9, 10; npuMeHATH aATOPUTM Pa3TIOKEHUS YUCIIa Ha
[IPOCTHIC MHOXXUTEIN; HAXOAUTDh OCTATKH OT JIEJICHUS M HETIOITHOE
YacTHOeE.

Pacno3HaBaTh NICTHHHBIC U JIOKHBIE BRICKA3BIBAHUS O
HAaTypallbHBIX YHACIaX, MPUBOAUTH MPUMeEPbI 1 KOHTPIPHUMEPHI,
CTPOUTH BHICKA3BIBAHUA U OTPUIIAHHS BBICKA3bIBAHHUIN O
CBOMCTBax HaTypaJIbHbBIX YHCEIL.

KoHcTpyHpoBaTh MaTeMaTHYECKHE MPEIJIOKEHHS C TTOMOIIIBIO
CBSI30K «H», KUIN», KECIH ..., TO ...».

Pemath TeKCTOBBIC 331a4n apU(METHICCKUM CIIOCOOOM,
HCI0JIb30BATH 3ABUCHMOCTH MEX/Ty BEJIMYMHAMH (CKOPOCTD,
BpEeMsl, PacCTOSTHUE; [IeHa, KOJIMYECTBO, CTOUMOCTD H JIp.):
AHAJIN3UPOBATH U OCMBICJIUBATH TCKCT 33JIa4H,
nepedopMyaUpoOBaATH YCIOBUE, U3BJEKATh HEOOXOUMBIC
JTaHHBIC, YCTAHABJIUBATH 3aBUCUMOCTHU MEXK Y BECINYNHAMU,
CTPOUTH JIOTHYECKYIO IETIOUYKY PACCYKICHHIA.

MoaeapoBaTh X0/ PEIICHU 3a/1a4 C IOMOIIbI0 PUCYHKA,
CXEMBI, TaOITHUIIHI.

IIpuBoauTH, pa30HpPaTh, OLEHUBATH Pa3INYHbIC
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pelIeHus], 3alUCH PELIEeHU TEKCTOBBIX 3a/1au. KpuTuueckn
OlleHUBATH TIOJYUCHHBIN PE3yNbTaT, 0CYIIEeCTBIATh
CaMOKOHTPOJIb, IPOBEPSSI OTBET HA COOTBETCTBUE YCIOBHIO,
HAXOAUTh OIINOKH.

PemaTh 3312491 ¢ TOMOIMIBIO ITepedopa BCeX BO3MOKHBIX
BapHaHTOB.

3HAKOMHUTBLCS C HCTOPHEl pa3BUTHS apu(hMETHKH

Harnsanas reomeTpus.

JIMHUH Ha INIOCKOCTH

Touka, npsiMasi, OTPE30K, Ty4. JlomaHasl.
V3mepenne 1JIMHBI OTPE3Ka, METPUIECKUE
eAMHULIBI U3MEpEHUs NIHHBL. OKPYKHOCTD U KPYT.
[TpakTiuaeckas padora «llocTpoenue y3opa u3

OKPY>KHOCTEI.

'Yroa. IIpsiMoid, OCTpBIi, TyHON U Pa3BEPHYTHIN YIJIbL.

M3mepeHue yrios.

[Ipaktuueckas padora «Iloctpoenune yrios»

Pacrno3zHaBaTh Ha 4YepTEKaX, PUCYHKAX, ONUCHIBATD,

HCIIOJIB3Ys] TEPMHUHOJIOTHIO, U H300PasKaTh C TOMOLIBIO
YEPTENKHBIX HHCTPYMEHTOB: TOUKY, IIPMYIO, OTPE30K, JIyd, Yo,
TIOMaHYI0, OKPYXHOCTb.

Pacno3HaBaTh, IPUBOAUTH PUMePbI OOBEKTOB PEATBHOIO MUpA,
nMeroIuXx GopMy U3yd4eHHBIX (PUTYD, OLleHUBATD UX JIMHECHHbIE
[pa3MepBl.

Hcnonb30BaTh TMHENKY W TPAHCIIOPTUP KaK HHCTPYMEHTSHI IS
[TOCTPOCHUS U U3MEPEHUS: H3MEPATH JIINHY OTPE3Ka, BEINUNHY
yTia; CTPOMTh OTPE30K 3alaHHON JJIMHBI, IO, 33JaHHON
BEINYMHBL, OTKJIAABIBATH I[IUPKYJIEM PABHBIE OTPE3KH, CTPOUThH
OKPY>KHOCTb 3a/IaHHOTO pajnyca.

HN300pakaTh KOHPHUTYpALIUN TEOMETPHUECKIX (PUTYP U3 OTPE3KOB,
OKpY>KHOCTEH, MX YacTell Ha HEJIMHOBAHHOU U KIIeTYaToi Oymare;
NnpeaiaraTh, OMMUCbIBATH U 00CYKAATH CNOCOOBI, AJITOPUTMBI
[TOCTPOEHHUSI.

Pacno3naBaTh M H300pakaTh Ha HETMHOBAHHOW M KJIETYATOU
Oymare MpsIMOM, OCTPBI, TYTIOW, pa3BEPHYTHII YIIIBL, CPABHUBATH
YIJIBIL.

BorunciasaTh JJIMHBI OTPE3KOB, IOMAaHBbIX.

IlonuMaTh U HCNOJIL30BATh MpH pEUHICHUHU 3aaa4
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3aBHCHMOCTH MEXKTY SJIMHUIIAMU METPHUYECKON CHCTEMBI Mep;
3HAKOMMUTBLCSI C HEMETPHUYCCKHMHU CHCTEMaMH MeEp; BIPaXKaTh
TUTMHY B Pa3IMYHbIX CIUHHUIIAX U3MEPEHHS.

HccnenoBarh GUTYpH M KOH(DUTYpAIHH, UCTIONH3YS
r(pOBBIE PECYPCHI

OOBIKHOBEHHBIE TpOoOH

poOs. [IpaBunbHbIe 1 HenpaBUIbHBIE Ipodu. OCHOBHOE
cBoOICTBO npobu. CpaBHEeHUE OpoOEi.

CroXeHue U BBIYUTaHHE OOBIKHOBEHHBIX IPOOEiH.
CMmerianHas Apo0b. Y MHOXKEHHUE U JICICHUE
0OBIKHOBEHHBIX JIPOOCH; B3aUMHO-00paTHBIC

mpoowu.

Perrenue TEKCTOBBIX 3a7a4, COJEPKAIIIX IPOOH.
OCHOBHBIE 3a/1a41 Ha APOOH.

[MpuMeHeHnue OYKB JUIs 3aIIMCH MaTEMAaTHIECKUX

BBIPAKCHUN U TPEAJIOKECHUN

MoneaupoBaTh B rpaduuecKoi, IpeIMeTHOH (hopMe, C TOMOIIBIO
KOMITBIOTEPA TIOHSTHS 1 CBOWCTBA, CBSI3aHHBIE C OOBIKHOBEHHOM
TPOOBIO.

YuTaTh U 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIC IPOOH,
NnpeaiaraTb, 000CHOBBIBATH U 00CYKAATh CIIOCOOBI
YIIOPSAOYUBAHMS JPOOEH.

HN300pa:kaTh 0OBIKHOBEHHBIC IPOOH TOYKAMH Ha KOOPJIUHATHON
pPSIMOIA; MCT0JIB30BATH KOOPMHATHYIO IPSIMYIO JIJIsl CPABHEHHUS
poOeii.

DopMyJIMPOBATH, 3aNIMCHIBATH € MOMOIILI0O OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOH JIpOOH; HCMOJIB30BATH OCHOBHOE
CBOWCTBO APOOH AJIS1 COKpaIleHus IpoOei 1 NpuBeAeHHUs APOOH K
HOBOMY 3HaMEHATEJIIo0.

IIpeacTaBasiTh CMELIaHHYIO APOOh B BUJIE HENPABUIBLHON U
BBIIENATH LEIYI0 YacTh YHCIIa U3 HENPAaBUIbHON APOOH.
BbinoaHsaTh apudpmernyeckue qeficTBUs C OOBIKHOBEHHBIMU
NpoOsMU; IPUMEHATH CBOICTBA

apu(METHYECKUX JEHCTBUM AJ1s1 palMOHAIN3alUH BEIYHUCICHHUH.
BbInoaHATH NPUKUAKY U OLEHKY PE3yJbTaTa BHIYUCICHU;
npeiaraT U NPUMEHSITh NPUEMBI POBEPKH BEIYUCIICHUH.

IIpoBoauTh McCIeA0BAHUA CBOMCTB Ipo0Oei, onupasich Ha
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YKCIIOBBIE AKCIIEPUMEHTBHI (B TOM YHCJIE C TIOMOIIBIO KOMIIBIOTEPA).
Pacno3HaBaTh UCTUHHBIE U JIOXKHbIE BEICKA3bIBAHUS O

npoOsix, NPUBOAUTH IPUMeEPb] U KOHTPIIPUMEDHI, CTPOUTh
BbICKA3bIBAHUS 1 OTPULIAHNS BBICKA3bIBAaHUH.

PemaTtb TeKCTOBBIC 3a1a4u, COACPKALINE APOOHbIE

NMaHHBIE, M 337a4l HA HAXO0XKJCHHUE YaCcTH 1IeJI0r0 U LEJI0ro IO ero
YacTH; BLIABJSATH UX CX0ACTBA M PA3IUYMS.

MoaeaupoBaTh X0/ pelIeHHs 3aadl ¢ IOMOLIBbIO PUCYHKA,
CXEMBI, TAOJIHUIIBI.

IIpuBoaAUTH, Pa30MPaTh, OEHUBATH PA3JIHYHBIC PELICHUS,
3aIlMCH PELICHUI TEKCTOBBIX 3a1ad.

Kputnuecku oueHMBaTh MOJIyYSHHBIA PE3YJIBTAT, OCYIIECTBIATh
CaMOKOHTPOJIb, IPOBEPSS OTBET HA COOTBETCTBUE YCIOBUIO,
HAXO0AHUTH OLINOKH.

3HAKOMHTBHCS ¢ MCTOPUEH Pa3BUTHS APUPMETUKU

Harnsgnas reometpus.

IMHOTrOyroJabHUK

MHOroyronbHUKU. YeThIpEXYroJbHUK, IPSIMOYTOJIBHHUK,
KBajpar.

[IpakTuueckas padora «IlocTpoeHne NpsMOYToIbHUKA C
3aJaHHBIMU CTOPOHAMH Ha HEIMHOBAHHOW Oymare».
TpeyroypHUK.

[1nomanpe 1 nepuMeTp NpAMOYTONBHHUKA U
MHOI'OYTOJIbHUKOB, COCTABIIEHHBIX U3 IIPSIMOYTOJIbHUKOB,
€AMHULBI n3MepeHus monanu. [lepumerp

IMHOT'OYT'OJIbHUKaA

OnucbIBaTh, HCMOJb3YS TEPMHHOJIOTHIO, H300paxkaTh C
[TOMOILBIO YEePTEKHBIX HHCTPYMEHTOB U OT PYKH, MOAEIHPOBATh U3
OyMarst MHOTOYTOJIbHUKH.

IIpuBoaANTHL NpUMeEpPbI 00BEKTOB PEAIbHOIO MUPA, MMEIOIINX
(hopMy MHOTOYTOJIBHHKA, IPSMOYTOJIbHHUKA, KBAApaTa,
TPEyrojbHHUKA, OLEHUBATD X JMHEHHbIE pa3Mephl.

BbruucaaTh: nepuMeTp TpeyrojabHUKA, PSMOYTOJIbHUKA,
MHOT'OYTOJIbHHKA; TUIOLIa b PSIMOYTOJIbHUKA, KBaIpaTa.
M300paxkaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE U TYIOYTOJIbHBIE
TPEYTOJIbBHUKH.

CTpOHTL Ha HEJIMHOBAHHOM M KJIETYATOM 6yMare KBaapart
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1 IPSIMOYTOJIBHUK C 3alaHHBIMU AJIMHAMHU CTOPOH.
HccienoBath CBOMCTBA NPSIMOYTOIbHUKA, KBaIpaTa IIyTEM
PKCIEPUMEHTA, HAOMIOACHNS, U3MEPEHUS, MOJICJINPOBAHN;
CpaBHUBATh CBONCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.
KoncTpyupoBaTh MaTeMaTH4eCKHe NPeAI0KeHUs C
TTOMOIIIBIO CBS30K «HEKOTOPHEIi», «JT1t000i1». Pacno3HaBaTh
HCTHHHBIE U JIO)KHBIE BBICKA3bIBAHUS O MHOTOYT OJIbHUKAX,
NPUBOIUTH NPUMePbI 1 KOHTPIIPUMEPHI.

HccaenoBaTsh 3aBUCUMOCTD IUIOLIAU KBaApaTa OT JJIMHBI €T0
CTOPOHBI.

HcnoJib30BaTh CBOMCTBA KBAIPATHOW CETKH JUISl IOCTPOCHUSA
(uryp; pa3duBaTh IpAMOYTOJbHHUK HA KBAAPAThl, TPEYT OJIbHUKHY;
COCTABJIATH QUTYPHI U3

KBaJpaTOB U IIPAMOYT'OJIbHUKOB XU HAXOJUTH UX ILIOIIAAb,
p336I/IBaTb q)HprLI Ha OpAMOYT'OJIbHUKHK U KBaJpaThbl 1 HAXOJUTH
MX TI0MIA/b.

Bblpa)l(aTL BCJIIMYUHY IJIOIAAX B PA3JIMYHBIX €AMHULIAX
M3MEpPEHN METPUYECKOW CUCTEMBI Mep, MOHUMATH U
HCI0JI30BAaTh 3aBUCMMOCTH MEX/1y METPHUECKUMH €TMHUIIAMH
M3MEpEeHHs TUTOIIATH.

3HAKOMMTBHCA ¢ MPUMeEpPaMH MPUMeHeHHUs TUIONIAIU 1
reprMeTpa B MIPaKTHUECKUX CUTyarusax. Pemars 3agaum u3
[peanbHOM KU3HHU, MpeIaraTh U 00CyKI1aTh

Pa3saInYIHbIC Cocoobl peUICHUA 3ada4

Jlecaruunsie 1podu

38

JlecatuuHast 3anuch apodeit. CpaBHEHHE JICCATHUHBIX
poOei.

IpeacTaBasiTh AeCATHYHYIO IpOOb B BUIE OOBIKHOBEHHOM,

UUTATb U 3aIIUCBIBATH, CPABHUBATD JCCATUYHBIC I[pO6I/I,

NnpeaaraTb, 000CHOBBIBATH W 00CYKAATH CIIOCOOBI
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JleiicTBHA ¢ AeCATUIHBIME Opo0simu. OKpyTIIeHHe
MECATUIHBIX IPOOCH.
Perienue TEKCTOBBIX 33124, COJEPMKAIIIX JTPOOH.

OCHOBHBIC 337291 Ha APOOH

YIIOPSIIOYNBaHUS IECATUIHBIX IpoOeH.

M300paxkaTh AecITHYHBIC TPOOH TOUKaMH Ha KOOPIHHATHOM
MPSMOWA.

BbISIBJIATH CX0ACTBA M PA3JIUYMSA ITPABUI
aprMeTHIecKiX AeUCTBUI ¢ HATYpaTbHBIMA YHCIIAMH U
MEeCATUIHBIME IPOOSMHU, OOBSCHATD HX.

BuINoJHATH apuPMETHIeCKIE TEHCTBHS ¢ MECATHIHBIMU
TPOOSIMI; BHIMOJIHATH MPUKUIKY U OLIEHKY pe3ylbTaTa
BBIYMCIICHHI.

IIpuMeHATH CBOICTBA apu(PMETHIECKIX ASHCTBUH IS
[palliOHANN3a1U BEIYACICHUI.

IIpuMeHATH NPABUJIO OKPYIJIEHHSA JIECATHIHBIX IPOOEH.
IIpoBoaAMTH UCCJIEI0BAHUS CBOMCTB JIECATUIHBIX APOOCH,
OTIHUPASICh HA YUCIOBBIC IKCIIEPUMEHTHI (B TOM YHUCIIE C TTIOMOIIBIO
KOMITbIOTEPA), BBIABUIaTh IMINOTE3bl U IPUBOIUTEH UX
000CHOBAHUSL.

Pacno3naBaTh UCTHHHBIE U JIOKHBIC BBICKA3BIBAHUS O
pO0sIX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTh
BbICKA3BIBAHMS 1 OTPHUIIAHVS BBICKA3BIBAHU.

PemaTh TEKCTOBBIC 33/1a4H, COACPIKAIIUE TPOOHBIC

NaHHBIC, U 33/1a9M Ha HAXOXJESHHUE YaCTH IEJIOTO U LEJI0TO I10 €Tro
YaCTH; BHIABJASATH UX CXOACTBA U Pa3TU4MSsL.
MoaeJrupoBaTh X0 PEIICHUS 3aa91 ¢ TTOMOIILI0 PUCYHKA,
cxembl, Tabmuiel. IIpUBOAUTH, pa30MpaTh, OLIEHMBATH
[pa3IMYHbIEC PEIICHHUS], 3aIIUCH PEIICHU TEKCTOBBIX 3a4a4.
OnepupoBaTh JPOOHBIMHU YUCIIAMHU B PEATBHBIX

PKNU3HCHHBIX CUTYyalusX.

24




HAaXOIUTH OIINOKH.

3HAKOMHUTBLCS C HCTOPHEl pa3BUTHS apu(METUKH

CAMOKOHTPOJIb, IPOBEPSA OTBET HA COOTBETCTBUC YCIIOBUIO,

KpHTH‘leCKI/I OLICHUBATH HOJ'Iy‘IEHHBIﬁ pe3yabTaT, OCYIECTBIIATH

Harnsnnas reoMeTpus.
Tena u purypst B

HPOCTPAHCTBE

MHoTrorpaHHuKH. M300paskeHre MHOTOTPAaHHHUKOB.
Mopenu IpoCTPaHCTBEHHBIX TEI.

[psamoyronsHBIH apauienenunes, kyo. Pa3séptku kyoda u
napajuleIcIuIea.

[MpakTuueckas padbota «Pa3BépTka KyOay.

O0bEM KyDa, IPAMOYTOIBHOTO MapasuleNenumneia

MPSIMOYTOJIbHBIN Tapajuienenune], Kyo, MHOTOTpaHHHUKH,

[pa3Mepsl.

H300paxkaTh Ky0 Ha KlieTUaTON Oymare.
HccaenoBats cBoiicTBa Ky0a, MPSIMOYTOJILHOTO
rapasuiesenuIea, MHOTOTPaHHUKOB, UCTIONIb3YS MOJEIH.

Pacno3sHaBaTh M M300pakaTh pa3BEPTKH Kyba u

OyMard v IpoYuX MaTeprualioB, 00BACHATH CIIOCO0

MOJIEJIUPOBAHUS.

000CHOBBIBATH THIIOTE3Y.

Hao6aoaaTb u NMPOBOAUTDH AaHAJIOIMHU MEXKIY INOHATUAMHU

Pacnmo3HaBaTh HCTUHHBIC U JIOKHBIC BEICKA3bIBAHUS O
MHOT'OI'PaHHUKAaX, MPUBOAUTDb MIPUMEPbI U

KOHTPIIPUMEPHI, CTPOUTDH BbICKA3bIBAHUA U OTPULIAHUA

I[IpuBoaANTHL MpUMeEPbI 00BEKTOB PEATLHOTO MUPA, UMEIOIIHX

napasuienenumesaa. MoaeanpoBaTh KyO U napajuiesienume]] 13

Haxoauth n3MepeHusi, BBIMMCISTh IUIOLIA/(b TOBEPXHOCTH;
00BEM Ky0a, IPAMOYTOJIFHOTO ITapajuleNeuea; HCCae10BaTh

3aBHCUMOCTb 00BEMa Ky0a OT JUIMHBI ero pedpa, BIABUTaTh U

TI0Imaan U O6’BéMa, NEPpUMETpPa U TUI0IIaAN ITOBEPXHOCTH.

PacnozHaBaTh Ha YepTeKaxX, PUCYHKAX, B OKPY:KAIOIIleM MUpe

OINMUCbIBATb, UCII0JIB3YyH TEPMHUHOJIOIUI0, OLICHUBATH JIMHEHHBIC

(hopMy MHOTOTpaHHHKA, IPSMOYTOJILHOTO Mapajulesienuieaa, Kyoa.
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BBICKA3bIBAHHIL.

PemiaTh 3a1a4u U3 peasibHOM KU3HU

TloBTOpEHUE U

00001IEHNE

10

IToBTOpEeHNE OCHOBHBIX IOHATUN U METOJIOB Kypca 5

Kacca, 0000IIeHre 3HAHUHI

BoIruncasaTh 3HAYCHNS BRIPRXKESHUHN, COAEPIKANTNX HATYpaJbHbIC
YHCIa, OOBIKHOBEHHBIE U JIECATHYHBIC APOOH, BBIITOIHATH
peoOpa3oBaHUS YUCE.

BpioMpaTh c1ocod CpaBHEHUS YHUCEIl, BEIYMCICHUH, MPUMEHATH
CBOMiCTBa apu(METHICCKUX NEHCTBHUM IS pallHOHATH3AITIH
BBIYMCIICHUM.

OcyliecTBJIATHL CAMOKOHTPOJIb BBIIOJHSAEMBIX JEHCTBUN U
CaMOTIPOBEPKY pe3yJbTaTa BEIYACICHHN.

PemaTh 3a7a4u U3 peaabHOM KU3HU, NPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS JUIsI PEIICHNUS 3a/1a4 U3 APYTHX YUIEeOHBIX
[PEeIMETOB.

Pemath 3aga4un pasHbIMH cIIOCO0aMHU, CPABHMBATH CNIOCOOBI
[pelIeHNs 3a]]aui, BBIOMPaTh PalOHAJbLHBIH

crocoo

5 kaacc (170 9)

Ha3Banue pasaeJia
(TeMBbI) Kypca

Yucao

4acoB

OcHOBHOE CoA€epKaHue

OCHOBHbBIE BUABI N€ATCJIbHOCTH Oﬁy‘lal{)mI/IXCH

HaTypanbHble uncia

30

ApudmMeTnyeckre AeHCTBUS C MHOTO3HAYHBIMU
HaTypaJbHBIMU YHcIaMU. YNCIIOBBIE BBIpaXEHUS, OPSII0K
efiCTBHUI, NCIOJIL30BaHUE CKOOOK.

OkpyrJIeHne HaTypajIbHbIX YHCET.

Jlenutenu 1 KpaTHbBIE YKHCIa; HAMOOIBIINHA 00N
eNuTeNb 1 HaMMeHblIee o01ee KpaTHoE.

IPaznoxxeHue dncia Ha MMPOCTBHIC MHOXUTCIIN.

BpInoaHaTh apudmMeTHdecKHe 1elCTBUSI C MHOTO3HAYHBIMU
HaTypaJbHbIMHU YHCIAMHU, HAXOAUTH 3HAYEHUS YHCIIOBBIX
BBIPYKEHHI CO CKOOKaMH U 0e3

CKOOOK; BBIYUCJISITH 3HAYEHUS BEIPAKCHUHN, COIEPIKAIITUX
CTETICHHU.

BbINOJIHATH NIPUKUIKY M OLeHKY 3HAUEHUN YMCIOBBIX

BbIpRKEHUH, NPUMEHSITH NPUEMBI IPOBEPKH PE3YJIbTaTA.
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/leaumocTh cyMMBI U Tpou3BeAeHus. JleneHue ¢
OCTaTKOM.

PemnteHne TEKCTOBBIX 3a/1a4

M cnoab30BaTh NP BIYMCIEHUSIX IEPEMECTUTEIIBHOE U
COUYETaTeTbHOE CBOWCTBA CIIOKEHUS M YMHOXKEHHUS,
[pactpeenMTeIbHOEe CBOMCTBO YMHOKEHHS OTHOCHUTEIEHO
CII0KEHUsI, CBOMCTBA apH(PMETHICCKUX IEHCTBUH.

M ccnenoBaTh YUCIOBBIE 3aKOHOMEPHOCTH, TPOBOIUTH YHCIOBbIE
PKCIIEPHMEHTHI, BbIABUIaTh U 000CHOBBIBATH THIOTE3bI.
@DopMyJIHPOBATH ONpeaeIeHHs JISTUTENS U KPATHOTO,
HauOOJIBIIIET0 OOIIETo ASTUTENS M HANMEHBIIIETo 00IIero
KpaTHOTO, TIPOCTOTO ¥ COCTABHOTO YHCEIT; UCTIONH30BATh ATH
ITOHSTHS TIPH PEIICHUH 3a]1a4.

IIpuMeHATH AJITOPUTMBI BEIYUCIICHUS HAHOOIBIIIETO

00IIIero MeNnTeNs 1 HANMEHBIIIETO 00IIEero KpaTHOTO ABYX YHCEIL,
AJITOPUTM PA3JIOKCHUS YKUCila Ha IPOCTHIC MHOKHUTECIIN.
HccaenoBaTh yCIOBHUS AETUMOCTH Ha 4 1 0.

HccaenoBathb, 00Cy:K1aTh, (GOPMYJIUPOBATH U 000CHOBLIBATH
BbBIBO/ O YETHOCTHU CYMMBI, IPOU3BEACHUA: IBYX YETHBIX YHCCII,
BYX HEUETHBIX YHCIIE, YETHOTO U HEYETHOTO YHCEIL.
MccienoBaTh CBOMCTBA IETMMOCTH CYMMBI M IPOU3BEEHUS
qHCeTT.

IMpuBOAUTHL MPUMEPHI YUCENT C 33JaHHBIMU CBOMCTBaMH,
pPacmo3HaBaTh BepHbIe U HeBepHbIe YTBEPKICHHUSI O CBOMCTBAaxX
HHCEell, ONPOBEPraTh HEBEPHBIE YTBEPKACHHS C TTIOMOIIBIO
KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTHYeCKHUe MPEAI0KeHHS C

IIOMOIIBIO CBA30K «M», KHIIN», KECJH..., TO...».
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PemiaTh TEKCTOBBIE 3a/Ia4H, BKIIOYAFOIINE TTOHATHS

METMMOCTH, apHPMETHICCKIM CTIOCOO0M, UCIIOJIE30BaTh Iepedop
BCEX BO3MOXKHBIX BapPHAHTOB.

MopaeaupoBaTh X0 pEIICHHUS 337a9 C IIOMOIIBIO PUCYHKA,
CXEMBbI, TAOJIUIIBI.

TpuBoauTHL, pa3déupathb, OLEHUBATH PA3JTUYHBIC PEILICHMUS,
Barmcy penieHnid TEKCTOBBIX 3a1a4.

Kputnyecku OLeHUBATH [IOTYYCHHBIA PE3YNIbTAT,

HaXOJUTh OIINOKH, OCYIIECTBIISITH CAMOKOHTPOIIB, IIPOBEPSISt OTBET

iHa COOTBETCTBUE YCJIOBUIO

Harnsanast reomeTpus.

[IpsiMble HA MIIOCKOCTH

~

[lepriennuKynsipable psiMbie. [lapanmensHbie mpsiMble.
PPaccrostare MeXTy TByMsI TOYKaMH, OT TOYKH JIO TPSMOH,
IUTHHA TTyTH Ha KBaJIPAaTHOM CETKeE.

[Tprmepsl IPAMBIX B IPOCTPAHCTBE

Pacno3zHaBaTh Ha YyepTeKax, PUCYHKAX CITydad B3aUMHOIO
[PACIIONIOAKEHMSI IBYX MPAMBIX.

N300paxkaTh ¢ HOMOLIbIO YePTEKHbIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOW U KJIETYATOH OyMare J1Be TepeceKaronIrecs
[psIMBIE, IBE NapajlIebHbIE IPSMBIE, CTPOUTH NPSMYIO,
[EpPIEeHINKYIISIPHYIO JAHHOM.

IpuBOAMTHL MPUMeEPHI TAPAIUIETLHOCTH U MEPIIEHANKYIISIPHOCTH
[IPSIMBIX B IPOCTPAHCTBE.

Pacro3zHaBaTh B MHOTOYTOJIbHUKAX NEPIEHIUKYIISIPHBIE U
napasuielbHble CTOpOHBI. M300paskaTh MHOTOYTOJBHUKH C
MapasuIeIbHBIMU, IEPIEHINKYIIPHBIMI CTOPOHAMHU.
HaxoauTh paccTosHHE MEXIY IBYMs TOYKaMH, OT TOUKH
10 MPSIMOM, IJIMHY ITyTH Ha KBaJpaTHOW CETKE, B TOM YHUCIIE

MCTIONB3Ys U(GPOBBIE PECYPCHI

IpoOu
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OObIKHOBEHHAs APOOb, OCHOBHOE CBOWCTBO APOOH,
cokpanieHne Apodeii. CpaBHEHUE U yIIOPSIOYNBAHUE
poOeii.

I[GCHTI/ILIHBIC ,Z[pO6I/I " METpHU4YCCKad CUCTEMa MCp.

CpaBHMBATDH H YNOPSIIOYMBATDH JPOOH, BHIONPATH CIIOCO0
CpaBHEHHS APOOEH.

HpeIICTaBJIHTL JACCATHYHBIC ):[pO6I/I B BUJC OOBIKHOBEHHBIX

Hp06eﬁ 1 OOBIKHOBEHHEIE B BUAC NCCATUYHBIX,
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ApudmeTrueckre 1eHCTBHS ¢ OOBIKHOBEHHBIMH U HCNO/IB30BATH IKBHBAJIEHTHBIE MPeICTABIEHUS

NECSITHYHBIMU IPOOSIMU. INPOOHBIX YKCEN NPU X CPABHECHHH, TIPH BEIYUCIICHUSIX.
OtHomrenne. JleneHne B JTaHHOM OTHomeHNH. Macmrad, |[Mcmoab30BaTh ACCSITHYHBIC TPoOH MTpH MpeoOpa30BaHUN BETHIHH
MPOTIOPIIHSI. B METPHUUECKON CHCTEME Mep.

ITousTHe TIpolieHTa. BEIMmcIeHne IPOIeHTa OT BETUIHHB! [BBINOJIHATH apudMeTHUecKue AeficTBUSI ¢ OOBIKHOBEHHBIMHU U

Y BEJIMYMHBI 110 €€ TPOLICHTY. NEeCATUIHBIMHU POOSIMU.
Pemenne TeKCTOBBIX 3aa4, COAEPKALINX APOOH U BbI4ucasTh 3HaUCHHS BRIPRKEHHUH, COTEPKAIINX OOBIKHOBCHHBIC
MPOICHTEHI. 1 AeCATUYIHBIE TPOOH, BEITIOIHATH IPeoOpa3oBaHus qpooOei,

[IpakTuueckas padora «OTHOIIEHHE AJIUHBI OKPY>KHOCTH KBbIOUPAThH €IIOCO0, IPUMEHSITh CBOMCTBA apu()hMETHUIECKUX

c€ quameTpy» MEeMCTBUN ISl pAMOHAIN3ALIMY BBIYMCICHUN.

CocTaBJsITh OTHOILICHHUS M IPOIIOPLIUH, HAXOAUTH OTHOIICHHUE
BEJIMYHH, ACIUTh BEJIMYUHY B JAHHOM OTHOLICHUH.

HaxoauTh 3KCIepUMEHTATBHBIM MyTéM OTHOIICHUE JITUHBI
OKPY>KHOCTH K €€ IMaMeTpy.

MuTepnpeTHpoOBaTH MaclTad KaK OTHOLICHUE BETUYUH,
HAXOAUTH MaclITad IUIaHa, KapThl U BBIYUCIATH PACCTOSHUS,
MCITOJIB3YsI MacITao.

OO0BACHATDH, YTO TAKOE MPOIICHT, YIIOTPEOIATH 000POTHI PEUH CO
CIIOBOM «IIPOIIEHT». BbIpa:kaTh MPOIEHTHI B

IMpoO0siX 1 IpoOU B MPOLICHTAX, OTHOIICHUE JIBYX BEIMYHH B
MPOIEHTAX.

BhI4McAATH TPOIEHT OT YHCIIA U YHCIIO TIO €r0 TPOIICHTY.
OKpyYrasaTh IpoOU U MPOICHTHI, HAXOAUTH MPUOIKCHUS YUCETI.
Pemath 3agaum Ha 4acTH, MPOIIEHTHI, IPOTIOPIIHH, Ha

HaXO0XIACHUC ,Z[pO6I/I (npoueHTa) OT BCJIMYHUHBI 1 BEJIMYHUHBI
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o e€ apobu (TIpoLeHTy), IpoOH (MIPOIEHTa), KOTOPBIA COCTABISET
oHa Benn4ynHA OT Apyroil. [IpuBoauTh, pa3doupaTh, OLEHHBATH
[pa3TMYHBIE PEIIeHUs, 3aIICH PEIICHUI TEKCTOBBIX 33/ad.
HN3BaekaTh HHGOPMANMIO W3 TAOIUI U THATPAMM,
MHTEPIIPETHPOBATH TaOIMYHBIC JaHHBIE, OTIPEICTISATH

HanOOJbIIee U HANMEHBIIICE U3 IPpEACTAaBJICHHBIX JaHHBIX

Harnsanas reomeTpus.

CummeTpust

o))

OceBast cummeTpus. LleHTpalibHasi CHMMETpHUSL.
[TocTpoeHne cuMMETpUYHBIX GUTYD.
[IpakTrueckas padora «OceBas cumMmeTpusy. CuMMeTpus

B IIPOCTPAHCTBE

Pacno3HaBaTh Ha YepTeKax U H300paKEHUSX,

N300pakaTh OT PyKH, CTPOUTD C TIOMOIIBIO HHCTPYMEHTOB
(burypy (0Tpe3oK, JIOMaHyI0, TPEYTrOJIbHUK, IPSIMOYTOJILHHK,
OKPY)KHOCTb), CHMMETPHYHYIO JaHHOH OTHOCHTEIILHO MPSMOH,
TOYKH.

HaxoauTh npuMepbl CHMMETPHH B OKPY)KAIOIIEM MHpE.
MoaeaupoBaTh u3 Oymaru JBe GUrypbl, CAMMETPUYHBIE
OTHOCHTEIBHO MPSMOI; KOHCTPYHPOBATH F€OMETPUIECKHE
KOH(UTYpaLuy, HCIOIB3YsI CBOHCTBO CHMMETPHH, B TOM YHUCIIE C
MOMOIIBIO II(PPOBBIX PECYPCOB.

HccnenoBaTh CBOWCTBA M3YYEHHBIX (DUTYp, CBSI3aHHBIE C
CHMMETpPHEH, HCIIONB3Yys YKCIICPUMEHT, HaOJIIOICHHUE,
MOZIETNPOBAHUE.

(O00CHOBBIBATH, ONIPOBEPraTh C IOMOIILIO

KOHTPIIPUMEPOB YTBEPKACHUS O CHMMETPUH QUTYP

BripaxkeHus ¢ OykBamu

[Ipumenenre OyKB I 3aITMCH MaTEMaTHIECKAX
BBIPDAKCHHUN U IIPENIIOKEHNN. ByKBEHHBIEC BEIDAKEHUS U
YMCIIOBBIE NIOJICTAHOBKH.

byKBEHHBIE paBEHCTBA, HAX0XKIECHUE HEU3BECTHOTO

KOMITOHEHTa. DopMyJIb

Hcnmonb3oBaTh OYKBBI 151 0003HAYCHHS YUCEJI, TP 3aIUCH
MaTeMaTHIECKUX YTBEPKIACHHI, COCTABIISTH OYKBECHHBIC
BBIPKCHIS 110 YCIIOBHUIO 3a/1a4H.

HccienoBaTh HECIOXKHBIC YHCIOBBIC 3aKOHOMEPHOCTH,

IMCITOJIB30BATH 6YKBBI JJIs1 UX 3aI1UCH.

BhI4McaAATh 9MCI0OBOE 3HAUEHHE OYKBEHHOTO BBIPAKEHUS
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[IpH 3aAaHHBIX 3HAYEHUSIX OYKB.

3anucbIBaTh (POPMYJIbI: IEPUMETPA U IUIOMIATHN PSIMOYTOJIbHHKA,
KBaJpaTa; JUINHBI OKPYKHOCTH, IUIOIIAAN KPYTa; BBIOJIHATH
BBIYMCJIEHMS 110 9TUM GOpMyJIaMm.

CocTaBiasiTh (opMyibl, BBIPAXKAIOLINE 3aBUCIMOCTH MEXILY
BETMYMHAMH: CKOPOCTh, BPEMSI, PACCTOSIHKE; LI€HA, KOJIUYECTBO,
CTOMMOCTD; IPOU3BOAUTEIILEHOCTD, BpeMsI, 00bEM paboTHI;
BBITTOJIHATH BEIYUCICHHS IO 3TUM

hopmynam.

HaxoauTh HEN3BECTHBI KOMIIOHEHT apU(PMETHIECKOTO JeHCTBUS

Harnsgnas reometpus.

Durypsl Ha IJI0CKOCTU

HeThIpEXYTrOIbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB.
[ IpsAMOYTOJIBHUK, KBaJPAT: CBOMCTBA CTOPOH, YIJIOB,
uaroHaiein.

3MmepeHue yrioB. Buibl TpeyrojbHUKOB.
[Tepumetp MHOTOYTONBHUKA. [IN0MIaAHL QUTYDEL.
DopMyIIbl IEPUMETPA U IUIOLIAH NIPSMOYTOJIbHUKA.
[TpubmmwkénHoe 3MEpeHUe WIomaan GUryp.

[Tpaktuueckas pabora «[lnomanb kpyray

N300paskaTh Ha HETMHOBAHHOM M KJIeTYaTOM Oymare ¢
MCITOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB

YEeTHIPEXYTOIBHUKY C 3aJJAHHBIMU CBOHCTBaMU: C TIapaJUICIbHBIMUY,
MEePIeHTUKYISPHBIMU, PABHBIMU CTOPOHAMH, IPSMBIMH YTJIaAMHU U
np., paBHOOGAPEHHBIN TPEYTOJIbHUK.

[Mpenjarath U 00CYKIAaTh COCOObI, AJATOPUTMbI

MOCTPOEHUSI.

HMccaenoBaTh, HCIOIB3Ys IKCIIEPUMEHT, HAOIOJICHHE,
MOJIETUPOBAHNE, CBOMCTBA MIPSIMOYTOJIbHUKA, KBaJ[paTa, pa30nBaTh
UX Ha TpeyrojJbHUKH. OGOCHOBBIBATDH, OMPOBEPTaTh C TOMOIIBIO
KOHTPIPUMEPOB YTBEPKACHUS O MIPSIMOYTOJIbHUKE, KBapaTe,
Pacno3HaBaTh BEpHBIC U

HEBEPHBIE YTBEPKICHHS.

M3MepATH H CTPOUTH C IIOMOILBIO TPAHCIIOPTHPA YTIIBI, B TOM
4KcIie B MHOIOYTOJIbHUKE, CPABHUBATD YTJIbI;

pacnmo3HaBaTb OCTPLIC, IIPSAMBIC, TYIIBIC, pa3BépHYTBI€
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YTITBL.
Pacno3HaBaTh, H300pakaTh OCTPOYTOIBHBIN, PSAMOYTOBHEIH,

TYTIOYTOJIbHBIN, PaBHOOEIPEHHBIH, PABHOCTOPOHHUI
TPEYTOJbHUKH.

BbruucaaTh nepuMeTp MHOTOYTOJIBHUKA, IUIOIIAAb
MHOI'OYTOJIbHUKA pa30MEeHNEM Ha NMPSIMOYTOJIbHUKH, HA PaBHbIE
(burypsl, HCIIOIH30BATh METPUUECKUE EUHULBI H3MEPEHNUS ATIUHBI
M TUTOLIAH.

HMcnmosib30BaTh NPUOJINKEHHOE H3MEpPeHue JUIMH U IUIoWAAei Ha
KJIETYaTOH Oymare, mpHONMMKEHHOE

M3MEpeHHUe JUIMHBI OKPY>KHOCTH, IUIOIIAAN Kpyra

KOOp}II/IHaTBI TOYKH Ha ITIJIOCKOCTH, a6CI_II/ICC& " OpAvHarta.

IlosoXUTENBHBIE U 40 [lenble yncia. Monyinb 4ucna, reoMeTpudecKas IIpuBOAMTHL NPUMEPHI UCIIOIb30BAHUS B PEAIBHON KU3HU
OTPULIATEIILHBIEC YUCIIa MHTEpIpeTanus MoAyss. YUCIOBbIE IPOMEKYTKHU. [10JIOKUTENBHBIX U OTPULIATENBHBIX YHCEIL.
[lonmoxxuTenbHble U OTpULaTenbHble yucna. CpapHenue  |[M300paxaTth Liesble Yncia, TOJI0XKUTEIbHbIE U OTpUllaTeIbHbIC
[TOJIOXKUTENBHBIX U OTPULIATEIbHBIX YHCEIL. UUCIIa TOYKAMU Ha YUCJIOBOU MPSAMOI, MCIIO0JIb30BATh YHCIIOBYIO
ApudmeTrueckre AeHCTBHS C TOJTOKUTEITBHBIMA U [PSAMYIO JUIsl cpaBHEHUs yucell. IIpuMeHsaTh IpaBuiIa CpaBHEHUS,
OTPHLIATEIbHBIMU YUCIIAMM. YIOPSII0YMBATH 1ICJIbIE YMCIIA; HAXOAUTh MOYJIb YHCIA.
PeleHne TEKCTOBBIX 3a/1a4 DOopMyTHPOBATH IPABUJIA BEIYUCIIEHUS C
[10JIOKUTEIBHBIMU U OTPULATEIBHBIMU YHCIAMU, HAXOAUTH
BHAYEeHMS YMCIIOBBIX BBIPAXKEHUM, COJIEpKAIIUX IEUCTBUS C
[10JIOXKUTEIBHBIMU U OTPULATEIILHBIMU YU CIIAMH.
IpuMeHATH CBOMCTBA CI0KEHNUSA U YMHOKEHUS JUIS
peoOpa3oBaHusl CyMM H MPOU3BEICHUN
[IpencraBienue naHHBIX |6 [IpssMoyTosIbHAS cCUCTEMa KOOPAWHAT Ha TUIOCKOCTH. OO0BSICHATE M WIJIIOCTPHPOBATH MOHATHE ITPSIMOYTOJIBHON

CUCTCMbI KOOPAUHAT HA MJIOCKOCTH, UCIIOJB30BATh TCPMUHOJIOTUIO,

CTPOMUTDH Ha KOOpI[HHaTHOfI

MJIOCKOCTHU TOYKH U (I)I/Il"ypbl 110 3aIaHHBIM KOOpAWHATaM,
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Cronbuarbie 1 KpyroBele quarpammel. [Ipaktudeckas
pabora «IlocTpoeHue quarpamm.
PenieHne TEKCTOBBIX 3aJ1a4, COICPIKAIIUX JaHHbIE,

MpEICTaBIICHHBIC B TAOMUITAX W HA AUarpaMMax

HAXO0IMTh KOOPJAUHATHI TOYCK.
YuTaTh cTONOYATHIE H KPYTOBBIE THATPAMMBL;
HHTEPNPETUPOBATH JAHHBIE; CTPOUTH CTOJI0YATHIE TUATPAMMEI.
HMcnosb3oBaTh HHGOPMALMIO, IPECTABICHHYIO B

Tabnunax, Ha [uarpaMmmax sl perieHns TeKCTOBBIX 3aa4 U 3a1a4

13 peaibHOM KU3HU

Harnsanas reomeTpus.

Durypsl B MpOCTPAHCTBE

=]

[[psiMOyTONBHBIN TTapaJUIeenuIies, Kyo, mpu3ma,
Mupamuia, KOHyC, IMHID, Wap u chepa.
M300pakeHne mpocTpaHCTBeHHBIX Guryp. [Ipumepst
Pa3BEPTOK MHOTOIPAHHUKOB, LIMJIMHIPA U KOHYCA.
[IpakTrueckas padora «Co3manue Mozaeneit
[IPOCTPAHCTBEHHBIX (QUTYDP».

[lonsiTre 00BEMa; eqMHAIIBI H3MepeHHs 00bEMa. O0BEM
MPSMOYTOJILHOTO MapajuleNenuea, Kyoa, Gopmyib

00BEMa

Pacnio3zHaBaTh Ha YepTekXax, PUCYHKAX, OMUCHIBATH

MUpaMuTy, TPU3MY, DAIHHIP, KOHYC, IIap, H300paKkaTh UX OT
PYKH, MOJAETHPOBATH U3 OyMard, ITUIACTUIIMHA, TIPOBOJIOKH U JIp.
[puBOAMTH MPUMeEPHI OOHEKTOB

OKPY>KAOIIEro MUpa, IMEIOITNX ()OPMBI HA3BaHHBIX TEJI.
HMcnmonb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOpO, TPaHb,
OCHOBaHUeE, BBICOTA, PAINyC U AUAMETP, Pa3BEPTKA.

IN3yuaThb, UCIIONB3YS SKCIIEPUMEHT, HAOIIOICHNE, H3MEPEHHE,
MOJIETTUpOBaHKE, B TOM YHCIIe KOMITBIOTEPHOE, U ONMHCHIBATH
CBOICTBA Ha3BAHHBIX Tell, BHISBJSTH CXOACTBA U PA3JIHYHUSL:
MEX Ty TUPaAMHUION U MIPU3MOHN; MEXIY IIMINHAPOM, KOHYCOM U
Iapom.

Pacnio3HaBaTh pa3BEPTKHU Mapalielienumnena, Kyoa, mpu3Msi,
MUpaMUIbl, KOHyCa, IWINHAPA; KOHCTPYUPOBATH JTaHHBIE TeJa U3
[Pa3BEPTOK, CO3/1aBATh UX MOJICIIH.

Co3aaBaTh MoJIeJIM [TPOCTPAHCTBEHHBIX Puryp (13 Oymarwy,
MPOBOJIOKH, TUTACTHIIMHA H JIP.)

N3MepATH HA MoAeNAX: JITHHBI pE6ep MHOTOTPaHHUKOB, THAMETP
mapa.

BoiBoauTh GopMyry o0bEMa IPSIMOYTOILHOTO

mapajjcicnuicaa.
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BoeruncasaTs no gopmysaaMm: 006EM IPIMOYTOIHHOTO
MapaJuieNienuesa, Kyoa; NCIoIb30BaTh €IUHHUIIB H3MEPEHUS
00BEMA; BBIYHCIATH 00bEMBI TEJI, COCTABICHHBIX U3 KyOOB,
rmapajuIeJIeTUIIeIOB; pelaTh

3aga4vu C p€aJIbHBIMU JaHHBIMU

[loBTOpEHME,
00001IEHME,

CHCTCMAaTHU3alusa

20

HOBTOpeHI/IC OCHOBHBIX TIOHATHI U METOJ0B KypCOB 5u6

KJIacCOB, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUI

BbIYUCIATH 3HAUCHUS BRIPAXKCHUM, COJIEPIKAIIMX HATypallbHEIE,
LIEJIbIE, TOJIOKUTENBHBIC U OTPHUIIATEIBHBIC YUCIIA, OOBIKHOBEHHBIC
U JICCSITUYHBIE APOOH, BBITIOIHSITH IPEOOpa30BaHUs YUCeT U
BBIPAKECHU.

Bp10MpaTh c1oco0 CpaBHEHUS YHUCEI, BRIUUCICHUH, NPUMEHATH
CBOICTBA apU(PMETUUCCKUX ACUCTBUHN JIJIs paIlMOHATH3AINN
BBIYMCIIEHUM.

PemaTh 3a7a4u U3 peaabHOM KU3HU, NPUMEHATH
MaTeMaTH4YeCKUe 3HAHMSA JIJIS1 PEIICHUs 3a1a4 U3 APYTHUX
MPEIMETOB.

PemaTh 3a7a4u pa3HbIMH CIIOC00aMH, CPABHUBATH, BLIOMPATH
CIoco0bI PEIICHUS 3a/1a4H.

OcyuiecTBIATHL CAMOKOHTPOJIb BHIIOJHAEMBIX TEHCTBUN

M CaMOTIPOBEPKY Pe3yJIbTaTa BHIYMCICHUH
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PABOYAS ITIPOTPAMMA YUEGHOTI' O KYPCA
«AJITEBPA» B 7-9 KIIACCAX




MNOACHUTEJIBHAA 3AIITMCKA

Anrebpa sBISIETCS OJTHAM U3 OTIOPHBIX KYpCOB OCHOBHOTO 0O0IIEro oOpa3oBaHUS:
OHa oOecreynBaeT M3Y4YCHHE IPYTHX AUCIHIUINH, KaK €CTeCTBEHHO-HAyYHOTO, TaK H
T'YMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIMMO JUIS MPOIOJDKEHHUS 00pa30oBaHMs U
B TIOBCCJHEBHON JKM3HHW. Pa3BuTHe y o0Oy4aronmmxcs HaydHBIX NPECTaBICHUN
O TIPOUCXOXKACHUH W CYIIHOCTH alreOpamueckux abcTpakiuii, crmocobe OTpaKeHHs
MaTeMaTHUECKON HAayKOW SBJICHHWA W TPOIECCOB B MPHUPOAEC U OOIIECTBE, POIHU
MaTEeMaTHYECKOTO MOJICITMPOBAHUS B HAyYHOM MO3HAHWU U B MPAKTHUKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAa4ECTB MBIIUICHUS, HEOOXOTIUMBIX IS
alanTald B COBPEMEHHOM IM(poBOM olriecTBe. M3ydenue anreOpsl oOecriednBacT
pa3BUTHE yMEHHUS HaOJIOJaTh, CPaBHMBAaTh, HAXOJIUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBUSL W BBIBOJBI, (OPMYyIUpOBaTh YyTBepkIeHUs. OcCBOeHHE Kypca aireopbl
o0ecreunBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYaOLIUXCs: OHM HCHOIb3YIOT
JNEAYKTUBHbIE M WHIYKTHBHBIE PACCYXJEHHUS, OO0OOIIEHHE U KOHKPETH3AlHIo,
abctparupoBanue U aHajgoruto. OOyudeHue ajnredpe npeanonaraeT 3HauuTeIbHbINA 00bEM
CaMOCTOSITENIbHON JI€ATEIbHOCTU OOYYAIOIIUXCSl, T0O3TOMY CAMOCTOSTEIBHOE pPELICHHE
3a]a4 ABJIAETCS peau3aluei AesTeIbHOCTHOTO MPUHIUIA 00YYEeHHUS.

B crtpykType mporpammsl yueOHOro Kypca «AusreOpa» Ajisi OCHOBHOIO OOIIETO
o0pa3oBaHMsI OCHOBHOE€ MECTO 3aHHMAIOT COJEP)KATEIbHO-METOANYECKUE JIMHUU:
«Yucna v BBIYUCICHHS, « AreOpandeckue BHIpaKEHU, « Y PaBHEHUS K HEPABEHCTBAY,
«Dyakuny. Kaxaas u3 3THX colepiKaTelbHO-METOJUYECKUX JTMHUNA pa3BUBAETCA Ha
NPOTSHKEHUH TPEX JIET U3yYEHUS Kypca, B3aUMOJEHCTBYS C APYTUMH €ro JUHHUsIMH. B
X0JIe M3y4eHHs] y4eOHOro Kypca OoOydaromuMcs MPUXOTUTCS JOTHYECKH PacCyKIaTh,
UCTIONIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM SI3BIK. B CBSI3W C STUM B MPOrpaMmy
yuebHOro Kypca «Anredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI JIOTUKH, TIPEICTABICHHbBIE
BO BCEX OCHOBHBIX pa3Jeliax MaTeMaTUYeCKOTO OOpa30BaHHUS M CIOCOOCTBYIOIINE
OBIIQJICHUIO OOYyYaIOIMMHUCS OCHOB YHHBEPCAIBHOTO MaTeMAaTHYECKOTO S3bIKa.
ConepxaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO YUEOHOTO Kypca «Anredpay sBisieTcs
€ro MHTETPUPOBAHHBIN XapakTep.

Copepxanne nTuHIA «HuUCTa W BBIUYUCICHUS» CITY’)KUT OCHOBOM ISl TajTbHEHUIIIEro
U3YYCHUS MAaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYarOIIUXCS JIOTHYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TOJNH30BAThCSl AITOPUTMAMH, a TakKKe
NPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX HJisi MOBCEAHEBHOW >KW3HHU.
Pa3BuTue NOHATHS O 4YHMCIE Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSl CBSI3aHOC
paIlMoHaIbHBIMA W WPPAIMOHATFHBIMA YUCTaMH, (GOPMHUPOBAHHEM MPEACTABICHUIIO
JNCHCTBUTEILHOM 4YHCJIE. 3aBEpIICHHWE OCBOCHHUS YHUCIOBOW JIMHUU OTHECEHOK
cpeaHemMy o01ieMy oOpa3oBaHUIO.
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Copnepsxkanue ABYyX anreOpanyecKux JUHUN — «ANreOpanyecKkue BBIPAKEHUS» U
«YpaBHEHHsI W HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyHarOIIUXCS
MaTeMaTUYECKOTO anmapara, HeOOXOAMMOTO JIJIsl PEIICHUS 33/1a4 MAaTEeMaTUKH, CMEKHBIX
NPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOro 00I1Iero
oOpa3oBaHus Y4eOHBI MaTepuai rpynmnupyeTcss BOKPYT pallMOHAIbHBIX BBIPAKEHUU.
Anre6pa HEeMOHCTpUPYET 3HAUYEHHE MAaTEMaTHKU KakK s3bIKa I T[OCTPOCHHS
MaTeMaTUYECKUX MOJIeIeH, OMUCAaHUsI POIIECCOB U SIBICHHUM peaabHOro Mupa. B 3amaun
o0yueHus anaredpe BXOAAT TaKKe JalbHelIIee pa3BUTHE aITOPUTMUYECKOTO MBIIIUICHHUS,
HEOOXOIMMOT0, B YACTHOCTH, JIJIs1 OCBOEHHSI Kypca HH(GOPMATHKH, M OBJIaJICHUE HaBbIKAMH
NEAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHUIO BOOOPAXKEHHSI, CTIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUECTBY.

Conepxanve (GyHKIMOHAIBHO-TpAQUUECKON JIMHUM HalleJICHO Ha TOJIyYeHUE
OOy4YarOIIMMUCS 3HaHUM O (YHKUMAX KaK BaKHEWILEW MaTeMaTH4YeCKOW MOJIENH IS
OMHCAaHUSl W HCCIENOBaHUS Pa3HOOOpA3HBIX MPOLIECCOB U SBJICHUM B HpUpOJE U
oOmecTBe. M3ydyenne Marepuana CrocoOCTBYET Pa3BUTHUIO Yy OOYYaOIIUXCA YMEHHS
HCII0JIb30BATh PA3JIMYHbIE BHIPA3UTEIIbHBIC CPEICTBA SI3bIKa MATEMATHUKH — CJIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIa] B (GOPMUPOBAHKE MPECTABICHUN O POJIH
MaTEMAaTHUKH B Pa3BUTUU UBWIN3AIUN U KYJIBTYPHI.

CornacHo yueOHOMY IjIaHy B 7-9 Kilaccax m3ydaercs yuyeOHbIN Kypc «Anredpay,
KOTOPBI BKJIIOYAET CJEAYIONIME OCHOBHBIE pasfenbl coaepkanus: «Yucna
BBIYHCIICHUS», «ANTeOpandecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBA,
«DYHKIUW.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHUs Yy4eOHOTO Kypca
«Anredpay», — 306 wacoB: B 7 kiacce — 102 yaca (3 vaca B Henmeno), B 8 kimacce —
102 yaca (3 yaca B Henmento), B 9 kinacce — 102 yaca (3 gaca B HEACIIO).

COJEPXAHUE OBYUYEHUA
7 KJIIACC

Yucsa 1 BbIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U IECSITHYHBIE, IEPEX0]T OT OJHOM (POopMBI 3amucH apodei K
npyroi. IloHsTHE palnMOHAIBHOTO 4YHCJa, 3aluCh, CPaBHEHUE, YIOPSIOYMBAHUE
palMOHAIBHBIX 4YHCeNl. ApudMeTnueckue ACHCTBUS C PAMOHATBHBIMH YHCIIAMH.
Pemienue 3a1au u3 peaabHON NMPAKTUKKA HA YaCcTH, Ha IPOOH.

CremeHb C HaTypaldbHBIM [IOKa3aTeJieM: OIpEJeeHHe, MpeoOpa3oBaHUE
BBIPDOKECHUI HA OCHOBE OMpEIEICHUS, 3amuch OoJbIuX umces. [IporeHThI, 3amuch
MPOIICHTOB B BHUJE ApoOUM U JpoOM B BUJE MPOIEHTOB. Tpu OCHOBHBIE 3aJaud Ha
MPOIIEHTHI, PEIICHHE 3a]]a4 U3 PEaJTbHON MPAKTUKH.

[IpuMmeHeHne MPU3HAKOB JCIUMOCTH, Pa3IOKEHHE HAa MHOXKHUTEIU HaTypabHBIX
qyuces.

PeanbHble 3aBUCMMOCTH, B TOM YHCJIE TIpsiMasi U 00paTHas MPONOPIUOHAIBHOCTH.
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AJiredpanyeckue BbIPaKeHUA

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHUS C NEpeMEHHOU. JlomycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHue 3aBUCMMOCTH MEXIY BEJIMYMHAMU B BUJE
dopmynbl. Beruncnenuss mo ¢opmynam. IIpeoOpa3oBanrne OyKBEHHBIX BBIPaKECHUH,
TOKJIECTBEHHO PaBHbBIC BBIPAXKECHUS, IIPaBHUIa MpeoOpa3oBaHUsl CyMM H MPOU3BEACHUI,
IpaBHJIa PACKPHITUS CKOOOK M MPUBEACHUS MOAOOHBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpaJIbHBIM ITOKA3ATEIEM.

Opnounensl u MHOrowieHsl. CreneHb MHorousneHa. Ciio)kKeHHE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMyJIBI COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBbI U
KBaapar paszHocTH. Popmyna pasHOCTH KBaaparoB. PasnoxkeHue MHOTOWICHOB Ha
MHO>KUTEIIH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUWs, MpaBwia NOpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWIBHOCTb YPABHEHHUM.

JInHelHOEe ypaBHEHHE C OJTHOM IEPEMEHHOM, YUCIIO KOPHEHN JINHEMHOTO YPAaBHEHUS,
penieHue JHMHENHBIX ypaBHEHUH. COCTaBIEHME YypaBHEHUH IO YCIOBHIO 33Ja4uH.
Pelienne T€KCTOBBIX 3a/1a4 C [IOMOILIBK YPABHEHUM.

JIluHeliHOe ypaBHEHUE C JByMsl INepeMeHHbIMU U ero rpaguk. Cuctema ABYX
JUHEWHBIX YpaBHEHUH C IByMs IEpEMEHHbIMU. Perienne cucrteM ypaBHEHUH ClIocOO0OM
IIOACTAaHOBKU. IIpMepsl pelieHnst TEKCTOBBIX 3a/1a4 C [IOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npsmoii. YnuciioBble MpoMeXyTKH. PaccTosinue mexay 1ByMs
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpsimoyromnbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opauHaTa TOYKA
Ha KOOpAMHATHOW TmuiockocTu. IlpuMmepsl rpadukoB, 3agaHHBIX (QopMynamu. UreHue
rpadukoB peanbHbix 3aBucuMocTell. [lonarue @ynknuu. I'paduk ¢pynkuuu. CBoiicTBa
bynkuuii. Jluneitnas yukius, e€ rpaduk. I'papuk dbynkumu y = |x|. I'paduyeckoe
pELICHUE JTUHEWUHBIX YPABHEHUM U CUCTEM JINHEWHBIX YPABHEHUN.

8 KJIACC
Yucia u BbIYUCICHUS

KBagpartneiit kopers u3 uucna. [lonstue 06 upparmonanabHoM guciie. JlecsiTuaabie
NpUOIMKEHUsT UppaluoHaibHbIX yuceld. CBoicTBa apu(METHUECKUX KBaJAPATHBIX
KOpHEW U MX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BHIPAXKEHUN U BHIYHCICHUSIM.
JIeMCTBUTENBHBIE YHCIIA.

Crenenb ¢ 11eIbIM MOKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alKCh YMCIA.

AJaredpanyeckue BbIpaKeHHUs1
KBanpaTtblii TpEXwieH, pa3joKEHUE KBaJApPaTHOrO TPEXUJeHa HAa MHOXKUTEIH.
AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit qpoou. Crnoxenue,
BBIUMTaHKE, YMHOKEHUE, JIENICHNE anre0pandeckux qpooeil. ParmonanbHbie BRIpAXKESHUS
U UX MpeoOpa3oBaHuUe.
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YpaBHeHMs U HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, (hopmyja KOpPHEW KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHeHHI, CBOAAIIMXCSA K JUHEWHBIM M KBagpaTHeIM. [Ipocrenmme
JTpOOHO-palMOHATIbHBIEC YPABHEHMUSI.

['padmyeckas WHTEpHpeTansi ypaBHEHHMH C JBYMs TEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPAaBHEHHM C ABYMS NIEPEMEHHBIMU. [ [pumepsI peleHus CucTeM HETMHEMHBIX
YPaBHEHUU C IBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM criocoooMm.

HucnmoBble HEpPAaBEHCTBA U HUX CBOMCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHHbIE HEPaBEHCTBA C OJHOM NepeMeHHOo. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJIHOW NIEPEMEHHOM.

DOyHKUMHA

[Tonsitue pynkunu. OOIacTh ONpENENeHUs U MHOXKECTBO 3HAYEHUN (PYHKIMH.
CnocoOsbI 3a1aHus QyHKUIUM.

I'padux pynkumu. Urenue cBoilcTB pyHkumu no e€ rpaguky. Ilpumeps! rpadukxon
(GyHKUHNA, OTPa’KaIOIINUX PEATTbHBIE MPOLECCHI.

@DYHKIMH, ONUCHIBAIOIINE MPSIMYIO U 00PaTHYIO MPONOPIUOHAIBHBIE 3AaBUCUMOCTH,
ux rpaguku. Oynkuun y = X2,y = X3,y =x, y=|x|. 'paduueckoe pemieHne ypaBHeHuU
Y CHCTEM YPaBHEHUHU.

9 KVIACC
Yucsia 1 BbIYMCJICHUS

PanmonaneHple 4Yucna, HUppalMOHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEUYHBIE
JeCATHUUHbIE TpoOu. MHOXECTBO AEUCTBUTEIBHBIX UMCEN, JEHCTBUTENbHBIE YUCIIA KaK
OecKOHEUHbIE JecATUYHbIe JApoOu. B3anMHO OJHO3HAUYHOE COOTBETCTBHUE MEXY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCEN U KOOPIUHATHOU MPSIMOM.

CpaBHeHue JIEUCTBUTEIIBHBIX yucel, aprupMeTnyecKue NEUCTBUS
C ICUCTBUTEIILHBIMU YU CIIAMM.

Pa3smepsl OOBEKTOB  OKpYXXAlOIIEro  MHpa, JUIMTEIBHOCTh  MPOIECCOBB
OKPY’KarOILIEM MUDE.

[TpuOmmk€HHOE 3HAa4YEHHE BEIMYMHBI, TOYHOCTh MNpHOIKeHus. OKpyTrieHue
yucen. [Ipukuaka v onieHKa pe3yJbTaTOB BBIYMCIICHUN.

YpaBHeHus U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHsT ypaBHEHUW TPETbEd W YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HAa MHOXKUTEU.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PemeHne TEKCTOBBIX 3ajay
anreOpanyeckuM METOJIOM.

YpaBHeHue c AByMsl NepeMEeHHbIMHM M ero rpaduk. Pemienuwe cuctem aByx
JIMHEWHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU. PerieHue cucTeM IByX ypaBHEHHUI, OTHO

39



U3 KOTOpBIX JIMHEHHOE, a JIpyroe — BTOpPOH creneHu. ['paduueckas MHTEpHpeTALIUs
CUCTEMBI YPABHEHHM C IBYMSI IIEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3aJ1a4 alreOpandyeckuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenune cucrem
JIMHEWHBIX HEPABEHCTB C OJHOU nepemeHHoi. KBagpaTHbie HepaBeHCTBa. ['paduueckas
WHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DyHKIUU
KBagparuunas pynkmnwmsi, e€ rpaduk u cBoiictsa. [lapadora, KoopAuHATHI BEPIITHHBI
napaboJibl, OCh CHMMETPUU NTapadoJIbl.

I'paduku Qynkumii: y = £x, y= £x+ Db, y = &—, y=x3y= V% y=|x|
X
U UX CBOMCTBA.

YucsoBblie M0C/1€10BATEJILHOCTH U IIPOTPecCUu

IlonsaTHe YHCIOBOM MOCJICAOBATEILHOCTH. 3aJaHHUe  II0CJIEA0BATEIbHOCTH
peKyppeHTHOH (HopMyJoi U GopMyIIOi N-TO YJIeHa.

Apudmernueckass u TeoMmeTpuueckas mnporpeccuu. @DopMmyiabl N-To  yieHa
apu(hMETHIECKON U TEOMETPUICCKOM MTPOTPECCUM, CYMMBI ITEPBBIX N YJICHOB.

N300paxxeHre 4ieHOB apu(pMETUYECKONH U T€OMETPHUUECKON MPOTrPECCHil TOUKaMU
Ha KOOpPJMHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIMAIbHBIM pocT. CIOXKHBIC
MPOLICHTBHI.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie  pe3yiabTaThl  OCBOCHHS ~ MpOrpaMMbl  y4yeOHOro  Kypcak
KOHILy 00y4YeHusi B / KJjlacce:

Yucsa 1 BbIYUCICHUS

BoInonHATh, coueTast yCTHbIE U MMCbMEHHBIE TPUEMBI, apu(PMETUUECKUE JeHCTBUS
C palMOHAJIbHBIMH YHCIIAMH.

HaxoauTh 3Ha4eHMs] YUCTIOBBIX BBIPAXKEHUM, IPUMEHATH PA3HOOOPA3HbIE CIIOCOOBI
Y MPUEMBI BBIYMCIICHHS 3HAUEHHUI APOOHBIX BBIPAKEHUH, COIEPKAIINX OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOHU.

[lepexoauTs OT oaHOW (OpMBI 3amuCH uucen K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHMYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JICCATUYHYIO IPOOB).

CpaBHUBaTh U YIOPSIIOYMBATH PALIMOHATILHBIE YUCIIA.

OKpyrasTh yucna.

BbINONHATE NPUKUAKY W OLIEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAaYeHUU
YUCJIOBBIX BBIPAXKEHUN. BBIMONHATL NEUCTBUS CO CTENEHSMU C HaTypalbHbIMU
MOKa3aTeJIsIMH.

[IpuMeHATh TPU3HAKU JEIMMOCTH, PA3JIOKEHUE HAa MHOMKUTEIM HATYypaJIbHBIX
quCen.
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PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3a1a91, CBSI3aHHBIC C OTHOIIICHUEM BEJTUYHH,
MPOIOPIIMOHAILHOCTBIO  BEJIMYUH, IPOICHTAMH, HMHTEPIPETUPOBATh PE3YIbTAThI
pelicHus 3a1a49 ¢ y9éTOM OrPaHHYCHUN, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBACMBIX
0OBEKTOB.

AJiredpanyeckue BbIpasKeHUs

Hcnonp30BaTh anreOpandecKylo TEPMUHOJIOTHIO W CHUMBOJIKY, TMPUMEHSITH €€
B IIPOIIECCE OCBOCHMS YIEOHOTO MaTepuania.

Haxonute 3HadeHWss OYKBEHHBIX BBIPQXCHHA TPU 3aJaHHBIX 3HAYCHUSX
MIePEMEHHBIX.

BreimonHsaTe mpeoOpa3oBaHUs IIEJIOTO BBIPAKEHUS B MHOTOWICH IPHUBEICHUEM
MOTOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BbINONMHATS YMHOKEHHE OJIHOWICHA HA MHOTOYJIEH U MHOTOWJIEHAa HA MHOTOYJICH,
MPUMEHSATH (DOPMYJITBI KBaJpaTa CYMMEBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKeHUE MHOTOWICHOB Ha MHOXKUTEIH C TIOMOIIBIO BHIHECEHUS
3a CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKHU ClIaraeMbIX, MpPUMEHEHUs (opmys
COKPAIIEHHOTO YMHOKCHHUSI.

[IpumeHsaTh peoOpa3oBaHUs MHOTOWICHOB /IS PEHICHUS Pa3IUYHBIX 3a7a4u3
MaTEeMaTHUKH, CMEKHBIX PEIMETOB, U3 PEATbHON TTPAKTHKH.

Hcmonp30BaTh CBOWMCTBA CTEMEHEH C  HATYpPAJbHBIMH  ITOKA3aTEISIMU IS
npeoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemrars nuHeliHbIE ypaBHEHUS C OJJHOM IEPEMEHHOM, IPUMEHSS IIPaBUiIa IEPEX01a
OT MCXOJHOIO YpPaBHEHHsS K PaBHOCWIBHOMY eMy. [IpoBepsTbh, SBISETCS JHU YHUCIO
KOpPHEM YpPaBHEHUS.

[IpumeHnsaTy rpaduyeckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUH M MX
CUCTEM.

[TogOupaTe mpuMepsl map 4YKCell, ABISIOMIMXCS PEIICHUEM JTUHEHHOrO ypaBHEHUS
C IBYyMS IIEPEMEHHBIMHU.

CrpouTh B KOOPIMHATHOW IUIOCKOCTH TIpaUK JTUHEHHOrO ypaBHEHHUS C JBYMs
EPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemrars cucteMbl 1ByX JIMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCJIE
rpaduyecku.

CocTaBisATh 1 pemarh JUHEWHOE YPaBHEHUE WIA CHCTEMY JIMHEHMHBIX ypaBHEHUI
II0 YCJIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJTyYEHHBIN PE3yJIbTar.

DyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KH, WHTEPBajbl, 3alUCHIBATh YHCJIOBBIC MPOMEKYTKH Ha
anredpandeckoM S3bIKe.

OtMmedaTh B KOOPJUHATHON MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TuHEHHbIX QyHKIMK. CTpouTh rpaduk GyHKIUHU Y = |x|.
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OnuckIBaTh ¢ MOMOUIBI0 (DYHKIIUN M3BECTHBIE 3aBUCUMOCTH MEXK]y BEJIMUYMHAMM:
CKOPOCTb, BpEMsl, PACCTOSIHUE, 1I€HA, KOJIWYECTBO, CTOMMOCTb, MPOU3BOJUTEIHHOCTD,
BpeMsi, 00bEM pabOThI.

Haxonutb 3HaueHue GyHKIHUU 110 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil croco0 TMpeACTaBICHUS W aHaiuM3a HWH)OpMaIuu,
W3BJICKATh W WHTEPIPETUPOBATHL WH(GOPMAINIO M3 TpadUKOB PEATBHBIX MPOIECCOB U
3aBUCHUMOCTEM.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOyueHus B 8 KJjacce:

Yucia 1 BbIYUCTICHUSA

Hcnonp30BaTh HayanbHBIE MPEACTABICHHUS O MHOYKECTBE IEUCTBUTEIBHBIX YUCET
JUIsL CpaBHEHMS, OKPYIJICHHsS WU BBIYMCICHUM, HM300pa)kaTh AEWCTBUTENbHBIE YHCIA
TOYKaMH Ha KOOPAUHATHOMN IPSAMOM.

[IpuMeHATh TOHATHE apU(PMETUUYECKOrO KBaJIpaTHOTO KOPHS, HAaXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJb3Yyd IpPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIIMX KBAJIpaTHbIE KOPHU, MCIIOJIb3Ysl CBOMCTBA
KOpHEM.

Hcnonb30Bath 3anucy OOJIBIINX U MAJIbIX YUCEII C TOMOILBIO IECATUYHBIX po0eit
u creneneit yncna 10.

AuredpanvecKkue BbIpasKeHHUs

[IprMeHATh TOHATHE CTETICHH C LIEJIBIM TTOKa3aTesIeM, BBITTOTHATh MTPe00pa3z0oBaHUs
BBIPAKECHUH, COJIEPKAIINX CTENECHH C LETBIM IMOKA3aTEIEM.

BBIMOMHATE  TOXKACCTBEHHBIE MPEOOpPa30BaHUSI  PAIMOHATBHBIX  BBIPAXKEHUN
Ha OCHOBE IIPaBMJI ACHCTBUI HAJl MHOTOYWICHAMH U aJIreOpanvIecKUMH JIPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensTe mpeoOpa3oBaHMsl BBIPAXKEHUNU ISl PEIICHUS Pa3Iu4HBbIX 3a7a4
W3 MaT€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHHOMN MPAKTUKHU.

YpaBHeHHS U HEPABEHCTBA

Pemlare JnMHENHBIE, KBaJpaTHBIE YpPAaBHEHHUS M PpALMOHAIBHBIE YPaBHEHMS,
CBOJAILMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMH.

IIpoBoauTh mMpoOCTENUIINE MCCIECAOBAHNS YPABHEHUM U CUCTEM YPaBHEHHH, B TOM
yycie ¢ NpUMEHEHUEM TpadHuuecKuxX MpeAcTaBlIeHU (ycTaHaBIMBaTh, MUMEET JIU
YPaBHEHUE WIHA CUCTEMA YPABHEHUH PEILIEHUs, ECIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[TepexoauTh OT ciOBeCHON (OPMYITUPOBKHU 3a/lauu K €€ airedpandecKol MOJEH
C MMOMOILBIO COCTABJICHUSI YPAaBHEHUsSI WM CHUCTEMBI YPaBHEHHM, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJyYEHHBIN PE3yJIbTarT.

[IpriMeHSITh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKHU, PELIATh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh rpad)uuecKyro
WJUTFOCTPALIAI0 MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUIMHA

[TorumMaTe W WCMONB30BaTh (YHKIHOHAIBHBIC TOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUY€HHMsI), OINpPEACNATh 3HauyeHUE (QYHKIUU [0 3HAUYCHUIO
apryMeHTa, ONPEACNIATh CBOMCTBA (QYHKITUH 10 €€ rpaduKy.

Crtpoutsb rpaduku dJeMEHTApHBIX PYHKIUN BUA!

y=,y=x%y=x3y= Vi, y = |x|, onuceiBaTh CBOWCTBA YNCIOBON (PYHKIIMH
X

1o e€ rpauky.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOyueHnus B 9 KJjacce:

YucJa v BbIYHCTICHUSA

CpaBHHBATH U YIIOPSIAOUYNBATH PALIMOHATIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

Beimonuare apudmernyeckue MEUCTBUS C pAallMOHAIBHBIMU UYHCIIAMH, COYeTas
YCTHBIE M TIMCBMEHHBIE NPUEMBI, BBINIOJHATh BBIYUCICHUS C HPPATUOHATIBHBIMU
qHCIaMH.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTEIsIMA U KOPHEW, BBIUHUCIISITH
3HAYCHUS YMCIIOBBIX BBIPAKCHUM.

OKpyriaTe  JIEUCTBUTEIBHBIE YHWCIA, BBINOJIHATH MNPUKUJKY  pE3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHeliHbIE U KBaJpaTHbIE YPAaBHEHUsS, YPABHEHMS, CBOIAILIMECS K HHUM,
npocTeime ApoOHO-pallMOHATBHBIC YPaBHEHUS.

Pematpe cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUU C JBYMS NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTUHECUHBIM.

Pemate TekCTOBBIE 3a/1auM aIreOpandyeckKuM CIOCOOOM C TMOMOIIBIO COCTaBICHUS
YPaBHEHUSI WU CUCTEMBI JIBYX YPABHEHUM C IBYMS EPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUSI YPABHEHUW U CUCTEM YPaBHEHUM, B TOM
qucjie ¢ NpUMEHEHHEM TpadUuyuecKuX MpeacTaBlieHui (yCTaHABIMBATh, HMEET JU
YpaBHEHUE WM CUCTEMA YPABHEHHI PEILICHHUS], €CIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemrars nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paKaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMMUCHIBATH PEIICHUE C IOMOIIBIO CUMBOJIOB.

PemaTe cuctembl JMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOLINE
KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbI HEPABEHCTB Ha YHCIOBOM
MPSIMOM, 3aIIUCHIBATh PEIICHUE C TIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3JIMYHbBIX 33/1a4.

DyHKUIMHA
Pacno3naBath (yHKIMKM HU3y4eHHBIX BUIOB. [loka3piBaTh CXEMaTHYECKU
pacrnoyio)KeHNEe Ha KOOPAWHATHOW TUTOCKOCTH TpaduKoB (PYHKIUMN BHIA: Y = £X,

y=#x+b, y= f, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumocru

pa
OT 3HaYeHUN KO3 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.
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Ctpouts u wuzo0paxkaTb CXeMaTH4YECKHM TrpaduKu KBAJAPATUUYHBIX (PYHKIUH,
OMMHMCHIBATH CBOMCTBA KBAJIPATUIHBIX (PYHKITUH IO UX TpaduKam.

Pacnio3naBaTh kBajpaTH4yHyl0 (GYHKIHMIO 1O (opmylie, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKUIUNA U3 peaTbHOM KU3HU, QU3UKU, TEOMETPUU.

Yucii0BbIe IOCIEI0BATETbHOCTH U NPOIPECCUH

Pacrio3naBaTh apupMeTHUECKYI0 M TEOMETPUUYECKYIO MPOTPECCHH MPU PA3HBIX
crioco0ax 3a1aHusl.

BhbINOMHATE BBIYUCIIEHUS C UCTIOIB30BaHUEM (HOPMYIT N-T0 YjeHa apuPpMETHIECKON
Y TEOMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WieHbI MOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemate 3aaun, CBSA3aHHBIE C YMCJIOBBIMH I1OCIEAO0BATEIBHOCTAMU, B TOM YHCIIE
3aJ1a4M U3 peajbHOM )KU3HU (C UCTIOIB30BAHUEM KAJIBbKYJIATOPA, IU(PPOBBIX TEXHOIOTHA).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HaunmenoBanue pazzaerna KomnuectBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIIBHOCTH O0YJarOIITUXCS
(TemmI) Kypca 4acoB cojiepKaHue
Hyiciia 1 BEIUUCIICHHUS. 25 [TonsTHE panOHAIBLHOTO CucreMaTu3MpoBaTh U 000ralIaTh 3HAHUA

ParrionansHEIC UMCia

qrcia. Apudmernaeckue
NEeNCTBUA

C pallMOHaJIbHBIMU
yuciaamu. CpaBHeHUe,
yIOpSI0YMBaHUE
palrOHaIbHBIX YUCEN.

CreneHb

C HATypaJIbHBIM
MOKAa3aTeJIeEM.
Pemenme oCHOBHBIX
3aja4 Ha Apodu,
TIPOIICHTHI

U3 peaybHOU
MPAKTUKH.
[Tpu3Haky 1ETMMOCTH,
pa3IoKEHUS

Ha MHOKHUTEIU
HATypaJIbHBIX YUCEIL.

00 OOBIKHOBEHHBIX M JIECATUYHBIX APOOSX.

CpaBHHBATB M YNIOPSIA0YMBATH AP0O0H, peoOpa3oBbIBast IpU
HEOOXOUMOCTH JCCATUYHBIC IPOOU B OOBIKHOBEHHBIC, OOBIKHOBCHHBIE
B JIECATUYHBIE, B YACTHOCTH B OECKOHEUHYIOIECATUYHYIO TPOOb.
IIpumeHsATH pa3HOOOpPa3HbIe CIIOCOOBI U MPUEMBI

BbIYHCJIEHNS] 3HAYEHUI TPOOHBIX BhIPAKEHHH,

coJiepKalux OOBIKHOBEHHBIC U ICCATHYHBIC IPOOHU:

3aMEHSATh IPU HEOOXOTUMOCTH AECATUYHYIO APOODH

OOBIKHOBEHHON M OOBIKHOBEHHYIO I€CATUYHOMN, TPUBOAUTHBBIPAKEHUE K
(dhopme, Haubonee yaIoOHOM AJis BEIYUCICHUN, TPe0O0pa30BhIBATh
IpoOHbBIE BRIPAXKEHUS Ha YMHOKEHHE U JeTIEHUE NeCATUYHBIX IpoOei K
JICUCTBUSAM C IEIBIMHM YHCIaMHU.

IIpuBoaMTH YKMCI0BbIE M OyKBEHHbIE IPUMEPBI CTEIIEHUC
HaATypaJIbHBIM MOKa3aTelleM, OObSICHISI 3HAUEHUS OCHOBAHUS

CTEIICHH U IIOKa3aTells CTCIICHH, HaXOUTh 3HAUYCHHUS CTCIICHEH BUa

a" (a — 1r000€ parMoHaIbHOE YHCII0, N — HATYPAITBHOE YUCIIO).
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PeasibHbIe 3aBUCUMOCTH.
[Tpsimasin oOpatHas
IIPONOPLIMOHAIBHOCTH

IMoHuMaTh CMBICI 3alIUCH OOJBIINX YUCE C TTIOMOIIBIO AECATUYHBIX
npo0Oeit u creneHel yrcia 10, NPUMEHATH UXB PEATbHBIX
CUTYaLUsIX.

IIpuMeHATh NPU3HAKYU IETUMOCTH, PA3JIOKEHUSI HAMHOXKUTEIN
HaTypaJbHbIX YUCE.

PemaTe 3a1a4u Ha 4acTH, IPOLIEHTHI, IPOIIOPLIMM, HA

HaXOXJIeHUE ApoOH (MPOIIEHTA) OT BEIUYUHBI U

BEJIMUUHBI 110 €€ 1podu (IPOLEHTY), Ipodu (IIpoLeHTa),KOTOPHIH
COCTAaBJISIET OJJHA BEJIMYHMHA OT APYTOM.

IIpuBoauTH, pa30UpaTh, OLEHUBATH PA3JIMYHbIC PEIICHMS,3alIUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00bACHATH, OIUPASICh HA ONPEACIICHHUS], IPAMO
IPOTNOPIHUOHATIBHBIE U 00PATHO MPOTOPIMOHAIBHBIE 3aBUCHMOCTH
MEX/1y BeJIMYMHAMU; IPUBOAUTH PUMeEPbI 3THX 3aBUCUMOCTEHN U3
peaIbHOTrO MUpa, U3 JPYTUX YUEOHBIXIIPEIMETOB.

Pemath MpakTUKO-OPHEHTHpPOBAHHbIE 3aJadyd  Ha  JIpodw,
OPOLIEHTHl, TMpPSAMYH0O M  OOpaTHYIO IPONOPLUUOHAIBHOCTH,
MIPOIOPLINHU

Anrebpanyeckue
BBIpa)KEHUS

27

bykBeHHbIE
BBIPAKECHUS.
Ilepemennsle.
Homyctumsle
3HAYEHUS
[IEPEMEHHBIX.
DOopMyIIBL.

OB.]'Ia)leTb anreraI/IquKoﬁ TepMHHOHOFHCﬁ n CHMBOHHKOﬁ,
NPUMCHATDH e€ B Imponecce OCBOCHUSA y‘-IC6HOl"O MaTcpHuajia.
HaxoauTh 3HaueHUs 6yKBCHHLIX BBIpa)KCHI/Iﬁ IIpU 3aJaHHBIX
3HAYCHUAX 6yKB; BBITTIOJIHATH BBIYHUCIICHHUA I10 (I)OpMyj'IaM.
BbInoHATH HpCOGPaBOBaHI/I}I ILECJIOTO BBIPAKCHUAB
MHOT'OYICH NPUBCACHUCM HOI[O6HBIX cl1araCMbIX,

pacKpbITHEM CKOOOK. BBINMOJIHATH YMHOKEHUE OJTHOWICHA
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[IpeoOpazoBanue
OYKBEHHBIX BBIPAKEHUM,
PaCKpBITHE CKOOOK 1
MpUBEJICHUE TTOT00HBIX
claracMbIX.

CBolicTBa CTEIICHUC
HaTypaJbHBIM
MOKa3aTelIeM.
MHoro4JieHsI.
Cnoxxenue,
BBIYHTAHHE,
YMHOXXCHHE
MHOTOYJICHOB.
DopMyiIbl
COKpPaIEHHOTO
YMHOKEHHSI.
Paznoxenue
MHOTOYJICHOB Ha
MHOKUTEIH

Ha MHOTOWIEH U MHOTOYWICHA Ha MHOTOYWICH, IPHUMEHATH
(dbopMmyJIbl KBajJipaTa CyMMBI U KBajpaTa pasHoCTH. OCylecTBISTh
Pa3JI0KCHUC MHOI'OYJICHOB Ha MHO)KI/ITCHI/IHyTéM BBIHCCCHUA 3a CKO6KI/I
00I11er0 MHOXKHTEIS, IPUMEHEHUS (POPMYITBI pa3HOCTH KBAJAPATOB,
(hopMyII COKpAIIEHHOTO YMHOKEHUS.

IpuMeHsTH IPEOOPA30BAHUE MHOTOUICHOB JIJISl PEIICHUS

Pa3THYHBIX 33/1a4 U3 MATEMaTHKH, CMEXKHBIX IPEIMETOB, U3

peaNbHOU MPAKTHKH.

3HAKOMUTLCS ¢ UCTOPHUEN Pa3BUTHS MAaTEMaTHKH

YPaBHCHI/IH 1 HCPABCHCTBA

20

YpaBHeHue, npaBuia
npeoOpa3oBaHus
yYpaBHEHUS,
PaBHOCUIILHOCTD
YpaBHEHUM.
JIuneitHoe ypaBHEHHE

Pemare JInHEWHOE ypaBHEHUE C OJHOM IIEPEMEHHON, IPUMEHAS
NpaBHJIA IEPEX0A OT UCXOTHOTO YPABHEHUS K PABHOCUIIBHOMY

emy 6onee npocroro Buzaa. I[IpoBepsATs, ABISIETCS I KOHKPETHOE
YHUCJIO KOPHEM ypaBHEHMS.

ITopGupars npuMepsbI Nap YKces, ABISIOIUXCS PEIIeHHEMIMHEHHOTO
YPaBHEHHS C ABYMs IEPEMECHHBIMU.
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C OJIHOM MTEpEMEHHOM,
pelIeHHE JIMHENHBIX
ypaBHeHUl. Pemienue
3a/1a4 C IIOMOIIBIO
YpaBHEHUM.

JIuneliHoe ypaBHEHUE C
JIBYMSI IEPEMEHHBIMU U
ero rpaduk. Cucrema 1Byx
JIMHEWHBIX YPAaBHEHUH C
JIBYMsI [I€PEMEHHBIMU

CTpoutrb B KOOPJMHATHOM IUIOCKOCTH TpapuK JIMHEHHOTrO
YpaBHEHHUS C JBYMsI [E€PEMEHHBIMH; TMOJIb3YICh Ipadukom,
NPUBOAUTH NPUMeEPHI PEUICHUS YPaBHEHUS.

HaxoauTthb pelieHue cuCTEMbI JIBYX JIMHEHHBIX YpPAaBHEHUUC NBYMS
MePEeMEHHBIMH.

CocTaBJiAITh U peliaTh yPaBHEHUE WA CUCTEMY

YpaBHEHUM 10 YCIOBHUIO 33]1a4M, UHTEPIIPETUPOBATHB

COOTBETCTBUU C KOHTEKCTOM 33Jauy IOJy4YEeHHBIHPE3yJIbTaT

Koopaunate! u rpaduku.
DyHKIMU

24

Koopaunara Touku

Ha npsAMou. Yucnossle
IIPOMEXKYTKH.
Paccrosinue Mexny
JIBYMsI TOUKaMU
KOOPAMHATHOU
IPSIMOM.
IIpssMmoyrosbHas
cucTeMa KOOpAuHaTHa
IIJIOCKOCTH.

[Tpumeps! rpadukos,
3aJJaHHBIX (OpMYTIaMHU.

N300pakaTh Ha KOOPIMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOLIHE
3aJJaHHBIM KOOpAWHATaM, JTy4H, OTPE3KU,MHTEPBAJIbI; 3alTUCHIBATh X
Ha anredpanyecKkoM si3bIKe.

OTtMeyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH IO 3a/IaHHBIM
KOOp/AMHATaM; CTPOUTH IrpauKH HECIOKHBIX3aBUCUMOCTEH],
3aJJaHHBIX (OPMYIIaMH, B TOM YHCJIIE

C MOMOIIBI0 HU(POBBIX JTa00PATOPUIA.

I[IpuMeHsTH, U3yYaTh NPEMMYIIECTBA, HHTEPNPETHPOBATH
rpaduueckuii cnocoO NnpeacTaBIeHUsIM aHAJIN3a pa3HO00pa3HOH
KU3HECHHOU UH(OpMAIIUH.

OcBauBaTh NOHATHE (PYHKIIUH, OBJIA/I€BATh

(GYHKINOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBats nuHelHyto QyHknuo Yy = kx + b,
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Urenue rpadukoB
peaIbHbIX
3aBUCHUMOCTEM.
[TonsiTue GyHKIMM.
I'paduk GyskmImIM.
CgoiicTBa (yHKIIHA.
Jluneitnas QyHKUUA.
[Toctpoenue rpaduka
JTUHEHHON (QYHKIUH.

ONMMCHIBATH €€ CBOICTBA B 3aBUCUMOCTH OT 3HAUYCHUIKOA(DPUIeHTOB K
ub.

Ctpouth rpadpuku TuHEHHON QyHKIUU, QYHKIUN Y = | X |.
Hcnonb3oBath nugpoBbie pecypesl i IOCTPOCHUS TPapUKOB
(bYHKINN ¥ U3YYEeHUS NX CBOMCTB.

[IpuBOANTE NpUMEPHI TMHEHHBIX 3aBUCUMOCTEHN B peabHBIXIIPOIECCaX
U SIBJICHUSIX

I'paduk byHkIUN
y=|x|
[ToBTOpeHME 1 0600IICHIE 6 [ToBTOpEHME Bri0upaTh, NpUMEHSTh OLIEHUBATH CNIOCO0bI CPABHEHUSUUCET,
OCHOBHBIX ITOHSTHIN BBIYHCIICHH, TPe0Opa30BaHil BIPAKEHUN, PEIICHUS] YPaBHEHUH.
METOJI0B Kypca OcymecTBIATH CAMOKOHTPOJIb BBIIIOJIIHAEMbIX AEHCTBUN U
7 xnacca, o0001IeHe CaMONPOBEPKY pe3yJibTaTa BEIUMCIIEHUH, TpeoOpa3oBaHui,
3HAHWUMI IIOCTPOEHHUH.
Pemate 3a1a4m u3 peajabHOU KU3HU, HPUMEHATh MATeMATH4YeCKHe
3HAHUSA I PELIeHUS 3a1a4 U3 IPYTUXIIPEIMETOB.
Pemath TekcTOBBIE 32/1a4H, CPABHUBATDH, BLIOMPATHCIOCOOBI
pelIeHus 3a1a4un
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KJIACC

HaumenoBanue paznena KomuuecTBo OcHoBHOE OcHOBHBIE BUJIbI JESATEIILHOCTH 00Y4atOIINXCs
(TemmI) Kypca 4acoB coJiepyKaHKe
Hucna ¥ BEIYUCIICHUS. 15 KBanpaTHblii KOpEHbU3 DopMyIMPOBATH ONPeAe/IeHHe KBAIPaTHOTO KOPHSANU3 YHCIIA,

KBanparHbie KOpHU

yucia. [Tonstue 06
HUPPALMOHAILHOMYHCIIE.
JlecaTuuHble
PUOJIKEHUS
HUPpAMOHATILHBIX
YHUCEIL.
JlericTBUTENIBHBIC
yucia. CpaBHEHHE
IEUCTBUTEIBHBIX
YHCell.

YpaBHeHuUE BUIA

x? = a. CoiicTBa
apudmeTnyecKux
KBa/IPaTHBIX KOPHEM.
[IpeoOpazoBanue
YUCJIOBBIX BBIPAKECHUM,
COJIEpIKAIINX
KBaJpaTHBIE KOPHH

apu(pMeTHYECKOro KBaJpaTHOI'O KOPHSL.

IIpuMeHSATH Olepalrio U3BICYCHUS KBAJIPATHOTO KOPHS U3 YUCIIA,
UCNOJIb3YSl IPU HEOOXOUMOCTH KaJAbKYJIATOP.OueHuBaTh
KBaJJpaTHbIE KOPHH LIEJIBIMU YMCIIAMU U I€CATUUHBIMU JIPOOSIMH.
CpaBHUBaTL M YNOPAJ0YHMBATH pALUOHAIbHBIE U
UPPALMOHAJIBHBIE  4YMCJIA, 3alMCaHHbIE C  ITOMOILIBIO
KBaJIPaTHBIX KOPHEH.

Mcce10BaTh ypaBHEHHE X2 = @, HAXOAUTH TOYHBIE H
npubsmkEHHBIe KOpHU 1pu a > 0.

HccienoBarb ¢BOCTBA KBaPaTHBIX KOPHEH, IPOBOJISI YACIOBBIE
SKCTIEPUMEHTHI C UCTIONH30BAHUEM KATBKYIATOPa(KOMITBIOTEPA).
Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAJAPATHBIX KOPHEN;
OPUMEHSTH UX Ui peoOpa30BaHus BbIpaXKeHUH. BbINOJIHATH
npeodpa3oBaHMsA BBIPAKEHUN, COAECPKAILMXKBAAPATHBIE KOPHHU.
BeIpaxxaTs nepeMeHHbIE

U3 TEOMETPUYECKHX U (PU3NIECKUX (popmyi.

BopIyucasaTh 3HAYEHUS BBIPAXKEHUH, COJIEpPKAIIAX

KBaJ[paTHbIE KOPHHU, UCIIOIB3Ys IPU HEOOXOTUMOCTH
KaJIBKYJIATOP.
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HUcnoan3oBaTh B XO0J€ pCuICHU 3aaa4 9JICMCHTAPHBIC
MMPpEaACTaBJICHMS, CBA3aHHBIC C HpI/I6J'II/I}KéHHBIMI/I 3HAYCHUSAMUBCINYNH.

3HAKOMHTBCS € HCTOPHEN Pa3BUTUS MATEMATUKU

Uuca 1 BRIYMCICHUS.
CreneHs ¢ O CIbIM
IIOKa3aTcJIEM

CreneHb ¢ LENBIM
[OoKa3aTesIeM.
CraniapTHas 3auCh
qucia.

Pa3zmepbl 00beKTOB
OKpY>Karo1ero Mupa(ot
AJIEMEHTAPHBIX YaCTHUI]
JI0 KOCMHYECKHX
00BEKTOB),
JUTUTETBHOCTh
IIPOLIECCOB

B OKPY>KaOILIEM MUDE.
CBoiicTBa cTeneHn

C LIETIbIM ITOKa3aTeNneM

DopMyJIMPOBATH ONpPeAeJeHUue CTEIICHHU C LIEJIbIM

IoKa3aTeJIeM.

I[IpeacraBasaTh 3anUCh OOJBITUX U MAJIBIX YUCEI

B CTaHJIapTHOM Buje. CpaBHMBATh YKCJIA U BEJIMYMHBI,3alIMCAHHbBIC
¢ ucroas3oBanuem crerenu 10.

Hcnoab3oBarh 3alMCh YUCEI B CTaHJIAPTHOM BHJIE A
BBIPOKCHHSI pa3MEPOB 00BEKTOB, ITTUTEIIHHOCTHIIPOIIECCOB B
OKPY’KaroIlleM MHUpE.

DopMyJIHPOBATh, 3AIMCHIBATL B CHMBOJIHYECKOH hopme

Y WJUIIOCTPUPOBATH NPUMMEPAMM CBOMCTBA CTETIEHHUC LIETBIM
MOKa3aTelIeM.

IIpumeHATH CBOMCTBA CTENICHH ISl TPEOOPa30BaHUS BBIPAXKEHUH,
COZEPIKAIIMNX CTEIEHU C LEJIBIM MTOKA3aTEeIEM.

BuINoJHATH AelcTBUS C YMCIaMU, 3alTMCAaHHBIMU

B CTaHJapTHOM BHJIe (YMHOXEHUE, JIeIEHNE, BO3BEICHNEB

CTEIICHb)

AnrebpanuecKue BHIPaKEHUS.

KBaapaTHBINTPEXUIEH

KBagpatHbiii
TPEXWIEH.

Paznoxenue
KBaJIpaTHOTO

Pacno3HaBaTh KBaJpaTHBIN TPEXUIEH, YCTAHABINBATbBO3MOKHOCTD
€r0 pa3JIOoKEHUS Ha MHOXKHUTEIIN.

PackiiaapiBaTh HA MHOKUTEJIM KBAJIPATHBIN TPEXWIECHC
HEOTPULATENILHBIM TUCKPUMUHAHTOM
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Tpé€XUIIeHa
Ha MHOKHUTEIN

AnrebOpandeckue
BBIPAKCHUSI.

Anrebpanyeckast ApoOb

15

Anrebpanueckas 1po0b.
JlonmycTumble3HaueHus
HEPEMEHHBIX,
BXOJISIIUX

B anreOpanyeckue
BBIPKEHUSI.

OCHOBHOE CBOICTBO
anredpandeckou Jpoou.
CokpaieHuerpooei.
CrnoxeHue, BBIYMTAHUE,
YMHOXXEHUE U JIeNIeHUe
anreOpandyeckux Apooeil.
[TpeoGpa3zoBanue
BBIPAKECHU,
coJiepKalux
anreOpanyeckue

npobu

3anuchIBaTh anredpanyeckue BeipakeHus. Haxoaurpb

00J1aCTh OMpeIeTICHUS PAIIIOHAIBHOTO BBIPAYKEHHUS.

BbINOJIHATH YMCIIOBBIC TIOJCTAHOBKH M BBIYHCJISATH 3HAYCHUEC
IpoOu, B TOM YHKCIIE C TIOMOIIBIO KaJIbKYJIsiTopa. @opmMyimpoBaTh
OCHOBHOE CBOMCTBO alire0Opandeckoil IpoOr U MPUMEHSITH €ro JIIs
npeoOpa3oBaHus JIpoOeH.

BuinoaHaTs neiicrBus ¢ aredpandeckumu ApoOsmu. [IpuMeHsTh
npeoOpa30BaHus BBIPAKCHHI JJIs1 pelICHUs 3a1a4. BeipaxkaTh
nepeMeHHble u3 Gopmyn (PpU3NIECKUX,TEOMETPUUECKUX,
OIMCHIBAIOIINX OBITOBBIC CUTYAIIHH )
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YpaBHEHHUsI U HEPABEHCTBA.
KBagparusie ypaBHeHUs

15

KBanpaTtHoe ypaBHeHue.

HenonnoekBanpatHoe
ypaBHeHue. Popmyiia
KOpHEH KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHui,
CBOJSILIIUXCS

K KBaJIpaTHBIM.
[Ipocreiimme 1poOHO-
paluoHaIbHbIE
YpaBHEHUS.

Pemienne TekCTOBBIX
3a/1a4 C IIOMOIIBIO
KBaJPaTHBIX YPaBHEHUI

Pacno3naBaTh KBa/ipaTHbIC ypaBHEHUS.

3anuceiBaTh (OPMYJIy KOpPHEH KBAaIPaTHOIO YpaBHEHUS; peliaTh
KBa/IpaTHbIe YpaBHEeHHMs1 — I10JIHbIE U HenonHble. IlpoBoauTh
npocTreiiliue Uccae0BaHNs KBAaJPAaTHbIX YPaBHEHUH.

PemiaTh ypaBHeHus, CBOASIIMECS K KBaJAPAaTHbIM,

C IOMOIIBIO MPe0Opa30BaHUM U 3aMEHON MTEPEMEHHOM.
Ha6aronaTh 1 aHATU3HPOBATH CBSI3b MEXIY KOPHAMU U
K03(ppHLIMEeHTaMU KBaJpaTHOIO ypaBHEHUSI.

®opmyaupoBaTh TeopeMy Buera, a Takxe 00paTHYIO -TeOpemMy,
IPUMEHSTH 3TH TEOPEMBI JUISl PELLICHUS

3ajau.

Pemath TekcTOBBIE 32/1a4H aNTreOpanyecKUM CIIOCOOOM:
HEPEXOJIUTh OT CIIOBECHOU (POPMYIHPOBKU YCIOBUS 3aaunK
anredpanvyeckoi MoJIeNy MyTEM COCTaBJICHUS YpaBHEHUS;peliaTh
COCTaBJICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMMTBCS C HCTOPHeil pa3BUTHS aareOpbl

YpaBHEHMSI U HEPAaBEHCTBA.
Cucremsbl ypaBHEHUN

13

JIuneliHoe ypaBHeHUEC
JBYMSI [IEPEMEHHBIMU,
ero rpauk, IpuMepsl
peLICHUs] ypaBHEHUH B
LIEJIBIX YHCIIAX.
Pemenue cucrem n1Byx
JIMHENHBIX YPaBHEHUI

Pacno3sHaBaTh TUHEHHBIE YPABHEHHUS C IBYMs
IIE€PEMEHHBIMHU.

Ctpouts rpaduku TMHEHHBIX YPAaBHEHH, B TOM YHCIIE
HCNO0Jb3ys LM (POBHIE pecypcChl.

Pa3zimuaTh napajienbHble U IEPECEKAIOIINECS TPSMBIENIO UX
YPaBHEHUSIM.

PemiaTe cucteMbl IByX JIMHEWHBIX YPABHEHUN C IBYMSI
IIEPEMEHHBIMU NIOJCTAHOBKOW U CIIOKECHUEM.
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C ABYMS IEPEMEHHBIMH.
[Ipumepsl penieHus
CHUCTEM HEJIMHEMHBIX
YPaBHEHUH C ABYMsI
[IEPEMEHHBIMMU.
I'paduueckas
WHTEpIpeTaLus
YpaBHEHUS C JBYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEHWHBIX
YpaBHEHUH C ABYMS
MepEMEHHBIMHU.
Pemienne TekCTOBBIX
3a/1a4 ¢ MOMOUIBIO
CHUCTEM ypaBHEHUI

Pemars npocreiimiMe CUCTEMBI, B KOTOPBIX OIHO W3
YpaBHEHUH HE ABJISETCS JIMHEHHBIM.

IlpuBoauts  rpauyeckyl0  HUHTEpPHPETANUI0  PEUICHUS
YpaBHEHUS C IByMsl IEPEMEHHBIMU U CHUCTEM YPaBHEHUWUC IBYMs
MIEPEMEHHBIMHU.

PemaTh TeKCTOBBIE 3aa49H anre6panquKI/IM CII0COOOM

YpaBHEHHUsI 1 HEPABEHCTBA.
Hepasencrsa

12

YucnoBbie

HEpPABEHCTBA U UX
CBOICTBA.

HepasenctBo ¢ oiHOM
[IEPEMEHHOM.

JInHeHbIE HEPAaBEHCTBA C
OJHOM EPEMEHHOMN U UX
pemenne. CUCTEMBbI
JIMHENHBIX HEPABEHCTB

DopMyIMPOBATH CBOMCTBA YUCIOBBIX HEPABEHCTB, UIUITIOCTPUPOBATH UX
Ha KOOPJIMHATHOM MPAMOU, J0KA3bIBATHAITCOPANnIECKH.

IIpumeHATH CBOMICTBA HEPABEHCTB B X0JI€ pelieHus 3a1a4. Pemars
JTMHEWHbIE HEPABEHCTBA C OJHON NMEPEMEHHOM, M300paXkaTh pelIecHHe
HEPABEHCTBA HA YMCIIOBOU MPSAMO.

Pemiath cucTEMBI JIMHEHHBIX HEPABEHCTB, N300paKaThpEIICHIE

CHUCTEMBI HEPABEHCTB Ha YUCJIOBOU MPSMON
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C OJJHOM ITEpEMEHHONHU
UX pEILCHUE.
N3o0pakenue penieHus
JIMHEHHOIOHEPABEHCTBA
Y UX CUCTEM Ha

YU CJIOBOUIIPSMON

@yHkuuu. OCHOBHbBIE
HOHATHS

[Tonstue QyHKIMH.
Ob6nacTb onpeaeneHusIn
MHOXECTBO 3HaYCHUI
(GyHKIHH.

CriocoOslI 3a1aHus
GbyHKLINHA.

I'paduk pyHKIHN.
CaoiicTBa (pyHKIINHU,UX
oToOpakeHue

Ha rpaduke

Hcnonb3oBath QyHKINOHATBHYIO TEPMHHOJIOTHI0O HCMMBOJIHMKY.
BoruncasiTe 3HaYeHus1 QyHKINH, 3a1aHHBIX (opMyIaMu(Tipu
HE0OXO0IMMOCTH HMCIIOIb30BaTh KAaJIbKYJIATOP); COCTABJIATH
Ta0AMIbI 3HAYeHUH QyHKIHH.

CTpouTh n0 TOYKaM rpapuku QyHKIIHIA.

OnuckiBaTh cBOMCTBAa QYHKIIMHM Ha OCHOBE €€

rpadUyecKoro npeacTaBIeHus.

Hcnonb3oBath QyHKINOHATBHYIO TEPMHHOJIOTHI0O HCMMBOJIMKY.
HccnenoBathb npumepsl rpaduKoB, OTPaXKAIOIINX PEaIbHBIETPOLIECCH U
spiieHus. IIpuBOAMTHL MPpUMeEPBI IPOLIECCOB U SABICHUN € 3aJaHHBIMU
CBOMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHBIE IPOTPAMMBI

JUISL TOCTPOEHUSI rpauKoB QYHKIUN 1 U3yUEHHS] UX CBOWCTB

@ynkuuu. Yucioseie
byHKIIUA

UYUreHune 1 NoCTpOeHHE

rpauKoB QyHKIIMA.
[Tpumeps! rpadukoB

Haxoauthb ¢ nomombio rpadpuka GyHKIIMN 3HAUEHUE OJHONN3
paccMaTpuBaeMbIX BEJIMYMH 10 3HAYEHUIO JIPYTOM.

B HecnoKHBIX cillydasX BbIPpaxkaTh (pOpMYJI10H 3aBHCHUMOCTD
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GbyHKIMH, OTpa)aronmx
peabHBIE MPOIECCHI.
DyHKIUH,
ONUCHIBAIOIIUE TIPSMYIO
1 00paTHYIO
MPONOPIUOHAIbHBIE
3aBUCUMOCTH, HX
rpaduKu.

I'padux GpyHKmm
y =Xx2

OyHKINHU
y =xy =%,
y=vx,y= |x};
rpagu4ecKoe perieHmne
YpaBHEHUU U CUCTEM
ypaBHEHUU

MEXly BETMYHHAMU.

OnuceIBaTh XapakTep U3MEHEHUS OJJHON BEIMUYUHBIB

3aBUCUMOCTHU OT U3MEHEHHUs IPYTroil.

Pacno3naBaTh Bubl n3ydaeMbix ¢pyHkuuii. [loka3siBaTh
cXeMATHYeCKH TO0JI0KEHNE Ha KOOPAWHATHOM MJIOCKOCTH TPaHrKOB
dyuxmii Buga: y = x5,y =X,y =Vx, y = |x|. -
Hcnouab3oBarh GyHKIMOHAIBHO-TPaduyecKkue

NpeacTaBJICHHS JUUIs PEIICHUS U UCCIIEI0BAaHUS YPABHEHUM HCUCTEM
YpaBHEHUH.

IpumensTh uu(poBbIe pecypchl I HOCTPOCHUATPAGUKOB

byHKIMI

[ToBTOpeHue u 06001ICHIE

[ToBTOpEHNE OCHOBHBIX
HOHATHH UMETOJIOB
KypcoB 7 u 8KJ1accos,
000011IeHNE 3HAHUH

Bpi0MpaTh, NPUMEHATH, OLIECHUBATH CIIOCO0OBI CPAaBHEHUS YHCEIL,
BBIUMCIIEHUH, IpeoOpa30BaHM BEIpaKEHUH, pelleHusypaBHEHUH.
OcyuiecTBASATH CAMOKOHTPOJIb BBIIIOJIHAEMBIX JEUCTBUN U
CaMOIPOBEPKY pe3yJibTaTa BEIYUCIECHHUH, TpeoOpa30BaHuil, TOCTPOCHUH.
PemaTe 3agaum U3 peajibHOM )KU3HHU, IPUMEHATH
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MAaTCMaTUUCCKUEC 3HAHUS IJId PCIUCHHUA 3a/la4 U3 APYTUXIPCIMETOB.
PemiaTth TEKCTOBBIE 3aJga4yu, CpaBHUBATb, BLIGI/IP&TLCI’[OCOGBI
pPEeIICHUA 3aaa4n

OBUIEE KOJIMYECTBO
UACOB IIO [TPOI'PAMME

102
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9 KJIACC

JlelicTBUTENbHBIC YUCTIA

UppalMOHANIbHbIE YUCIIA,
KOHEYHBIE U
OeCKOHEUYHbBIE
NECSITUYHBIE JPOOH.
MHoxecTBO
JEHCTBUTENBHBIX YHCET;
NeHCTBUTENbHBIE YUCIIa
Kak O€CKOHEUHbIE
JeCATUYHbIE JPoOU.
B3anmMHO ogHO3HAUHOE
COOTBETCTBUE MEKIY
MHOXECTBOM
JIEHCTBUTEILHBIX YUCET U
MHOXECTBOM TOUYEK
KOOPJAMHATHOMW MPSMOM.
CpaBHeHne
JEWCTBUTENTbHBIX YUCE,
apupMeTHIECKHe

HaumenoBanwue pasnena KonmuuectBo OcHoBHOE OCHOBHBIE BHIBI ICATEIBEHOCTH 00YYarOIIUXCsI
(Temsl) Kypca 4acoB cojiepKaHue
Umncrna v BEIYUCICHHS. 9 PanmonanbHbIe yKcna, Pa3BuBaTh npeacraBJieHHsl O YHCIIAaX: OT MHOXKECTBA HATYypaJbHBIX

YHCEJ O MHOXKECTBA JICUCTBUTENbHBIX UnCeI.O3HAKOMHUTBCS C
BO3MO’KHOCTBIO IPEJCTABICHUS JEHCTBUTEIBLHOIO YHCIIA KaK
OECKOHEYHOU JAECSITUUYHOU IPOOH, MPUMEHSITh JICCITUYHbBIE
NPUOIIKEHUS PAllMOHANBHBIX U UPPAIIMOHATIBHBIX YUCEIL.
HN300paxaTh 1eiiCTBUTEIBHBIC YHCIIa TOUKAMHU

KOOPJIHMHATHOM IIPSMOA.

3anuceIBaTh, CPABHUBATH M YNIOPSI0YHBATH

JECUCTBUTEIBLHBIC YHUCIIA.

BbInoJHATH, coyeTast yCTHbIE U IUCbMEHHbBIE IIPUEMBI,
apumernyecKue AeHCTBUSA C PAllMOHAIBHBIMU YUCIIAMU;
HAXOAUTh 3HAUECHUS CTENIEHEN C LIEJIBIMU I0KA3aTENsIMUA U KOPHEN;
BbIYHMCJIATH 3HAYCHHUS YUCIIOBBIX BBIPAXKEHUM.

[HonyuuTh npeacTaBjIeHue 0 3HAYMMOCTH JIECTBUTEIIBHBIX YUCEN
B IIPAKTUYECKOU JEATEIIbHOCTUYEIIOBEKA.

AHAJIM3MPOBATH U 1€J1aTh BHIBOABI O TOYHOCTH MPUOIMKEHUS
JIEUCTBUTEIIBHOTO YKCIIa IIPU PEIICHUN3a/1a4.

OKpyrifiTh J1eHCTBUTENBHBIE YHUCIIA, BHINOJIHATH MPUKHIKY
pe3yJibTaTa BBIUUCICHUH, OLleHKY 3HAaUeHU I
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IEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIAMU.
[Tpubnmxénnoe
3HAYCHUEC BEIIMYUHEI,
TOYHOCTh
IPUOIIKCHUS.
OkpyrieHue yucer.
[Ipuxuka u oreHka
pe3yabTaToOB
BBIUMCIICHU N

YHCIIOBBIX BBIPAXKECHUH.
3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTHS MAaTEMaTUKU

YpaBHEHHUsI 1 HEPABEHCTBA.
YpaBHEHUSI C OJTHOU
MePEMEHHOMN

14

JIuneliHOE ypaBHEHHE.
Pewrenne ypaBHeHui,
CBOJSLINXCS

K JINTHEHUHBIM.
KBanpaTtHoe ypaBHeHue.
PemenneypaBuenui,
CBOALINXCS

K  KBaJpPaTHBIM.
bukBanpaTHbie
YPaBHEHUH.

[Ipumeps! perieHus
YPaBHEHUH TpeThen

1 4eTBEPTOM CTENEHEN

OcBanBaTh, 3alIOMUHATH U IPUMEHSATH rpaduyecKueMeToAbl
P PELLICHUN YPAaBHEHUH, HEPABEHCTB U UX CUCTEM.
Pacno3naBarsp nenbie u 1poOHbIe ypaBHeHus. Pematb
JINHelHbIe M KBA/[paTHbIe YPABHEHU, YPABHCHHUSI,
CBOJISIIIMECS K HUM, POCTEUIITNE TPOOHO-pAlMOHATBHbBIE
ypaBHEHUS.

IIpeasiaraTh BO3MOXHBIE CITOCOOBI pEIICHUSI TEKCTOBBIX3a/1a4,
00cyk1aTh UX U pelIaTh TEKCTOBBIE 33/1a4M Pa3HbIMU
croco0aMH.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MATEMATHKU
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pasioKeHUEM Ha
MHOKHTEIH.

Pemenue npo6HO-
paIMoHaIbHBIX
ypaBHEHUH.

Penienne TeKCTOBBIX 3a7a4
anre0panYecKuMMETOI0M

YpaBHEHHUsI 1 HEPABEHCTBA.
Cucremsl ypaBHEeHUN

14

YpaBHeHHE C JAByMs
IIEPEMEHHBIMU U €T0
rpaduxk.

Cucrema 1ByX JIMHEHHBIX
YPaBHEHHUIC ABYMs
IIEPEMEHHBIMU U €€
pelenue. Pemenue
CUCTEM JIBYX YpPaBHEHHUH,
OJIHO

13 KOTOPBIX JMHEUHOE,a
JIPYroe — BTOPOW CTEIEHH.
I'padmueckas
HHTEPIIPETALMS CUCTEMBI
YpaBHEHUI

C ABYMsI IEPEMEHHBIMH.
Pemenue TekcToBBIX

OcBauBaTh U IPUMEHSATh IPUEMBI PELICHUS CUCTEMBI IBYX
JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMHA U CUCTEMBI JBYX
yYpaBHEHUi, B KOTOPBIX OJTHO YPaBHEHUE HESBIISCTCS JINHEHHBIM.
Hcnonb30BaTh GYHKIMOHATBHO-TPpApHUSCKHUE TIPEICTABICHUS IS
peLIeHHs U MCCJIeJOBAHUSI YPABHEHUIU CHCTEM.

AHAJTU3NPOBATH TEKCTHI 33124, pelIaTh UX alreOpanvdeckuM
CIocoOOM: MepexoauTh OT CIOBECHON (GOPMYIUPOBKH YCIOBUS 3a/1a4U
K aNIre0pandeckoil MOJICIUITYTEM COCTABIICHHS CUCTEMbI YPaBHEHUH;
pelaTh COCTaBICHHYIO CHCTEMY YPaBHEHUI; HHTEPNPETHPOBATH
pe3ynbTar.

3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTHS MaTEMaTUKU
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3a/1a4 anreOpandecKum
crocobom

YpaBHEHUsI 1 HEPABEHCTBA. 16 Yucnossle Yurarth, 3a11MCHIBATh, IOHMMATh, HHTEPIPETHPOBATH HEPABEHCTBA;
HepasencrBa HEpPaBEHCTBA U UX HCII0JIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO. BBINOJIHATH
CBOICTBA. peoOpa3oBaHUs HEPABCHCTB, UCMOJIB30BAThIIS TPEOOPa30BAHUS
JIuneiinpie CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3naBarth JIMHEHHbBIE U KBaIPATHBIE HEPABEHCTBRA. PelnaTb
C OAHOU IEPEMEHHONH JTMHEWHbIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX HEPABEHCTB, CUCTEMBI
UX pelIeHuE. HEPaBEHCTB, BKIIOYAIONIUX KBaIPAaTHOE HEPABEHCTBO, U PEIIATh UX;
Cuctembl TUHEHHBIX 00CcyXK1aTh NOJIyYCHHbIE PEIICHMUS.
HEPABEHCTB C OJJHOM N300paxkaTth perieHne HEPAaBEHCTBA M CUCTEMbl HEPABEHCTBHA
MEepPEMEHHOMN U UX YUCJIOBOM MPSMOM, 3aIIMChIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.
pelIeHue. Pemath kBajipaTHbIC HEPABEHCTBA, UCHIONB3YArpaduuecKre
KBanparusie MIPEICTABJICHHUSL.
HEpPaBEHCTBA U UX OcBanBaTh U MPUMEHATH HEPABEHCTBA TP PEIICHUUPAZTUIHBIX
peuieHue. 3a/1a4, B TOM YHCJIE€ TPAKTUKO- OPUEHTHUPOBAHHBIX
I'paduueckas
WHTEpIpeTaus
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JIBYMs
MepeMEHHbIMU
DOyHKIUH 16 KBanpatuunas ¢hyHKIus, Pacno3HaBaTh BHUIbI H3y4aeMbIX (QYHKIIHH; HIIIOCTPHUPOBATH

e€ rpaduK UCBOKMCTBA.
[TapaGomna, KOOpIUHATHI
BEPIIMHBITAPA0OIIBI, OCh

cXeMaTH4eCKH, 00bSICHATH PACIOJI0KEHUE Ha KOOPIMHATHON
IJIOCKOCTH IpaUKOB

k
bynxmii Buma:y = kx,y = kx+ b,y =,y =%,

X
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CUMMETPUU 1apaloJIbl.

I'paduku GyHKIMiL:
y =Kkx,
y= kx + b,
k
y=_
X
y= xy
= X31y =
Vx,y =
x|

y =x3, ¥y =vx, ¥y = |x| B 3aBHCHMOCTH OT 3HAYEHMITKOIYPHUIIUEHTOB;
OIIMCBIBATh UX CBOMCTBA.

Pacno3HaBaTth KBaipaTHUHYIO PYHKIHIO 110 (hopMyIIe.

IIpuBoANTH NPUMePHI KBAIPATUIHBIX 3aBUCUIMOCTEN U3

peasibHOM JKU3HH, (PU3UKU, TEOMETPHUH.

BoisiBasiTH 1 000011aTh 0COOCHHOCTH rpaduka

KBaIpaTHYHON QPyHKIMH Y = ax? + bx+ c.

CTponTh 1 N300paxKaTh cXeMATHYECKH TPAaPUKH KBAIPATUIHBIX
GyHKIMH, 3a1aHHBIX pOopMyIaMH BUJIA

y=axt, y=ax’+q,y=a(x +p)?, y = ax? + bx + C. AHAIM3HPOBATH U
NPUMEHSATH CBOMCTBA M3YYCHHBIX (PYHKUIUH ISl KX TOCTPOSHUS, B TOM
YHCIie C MOMOIIBI0 HU(POBBIX PECYpPCOB

UuncioBbie
OCJIEI0BATEIILHOCTHU

15

[TonsiTne yncnoBoun
IOCIIEA0BATEIbHOCTH.
3agaHue
MOCIIEI0BATEIBHOCTH
peKyppeHTHOH (hopMyIoit
1 (hopMyIoii N-ro uneHa.
Apudmernueckas u
reoMeTpuyecKas
MIPOTIPECCUM.

@opmyisl N-To wieHa
apudmeTnyeckoit u
r€OMETPUYECKON

OcBauBaTh U NPUMEHSATh UH/IEKCHbIE 0003HAYCHMS, CTPOUTH
peueBble BLICKAa3bIBAHUS C HCIIOJIb30BAHUEMTEPMHUHOJIOT U,
CBSI3aHHOM C MOHATHEM TOCIJIE0BATEILHOCTH.
AHanu3npoBaTh GopMyiTy N-TO YiIeHa

MI0CJIEI0BATEIbHOCTH W PEKYPPEHTHYIO (POpMYITy

¥ BBIYUCIATH WICHBI IOCIIEI0BATEIIEHOCTEH, 33 JaHHBIXOTHMHA
bopmynamu.

YceraHaBauBaTh 3aKOHOMEPHOCTD B TIOCTPOSHUH
MIOCJIEI0BATEIBHOCTH, €CIIH BHIITCAHBI IEPBBIE HECKOIBKOEE
YJICHOB.

Pacno3naBaTh apupMeTHIECKYIO H TEOMETPUUYECKYIONTPOTPECCHU TIPH
pas3HbIX crioco0ax 3aaHusl.
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IIPOrPECCUM, CyMMBI
MEePBBIX N YJICHOB.
N306paxeHnue 4ieHOB
apupMeTHYECKON 1
reoOMETPUYECKOI
Mporpeccuit ToYkaMu Ha
KOOPJMHATHOM
TJIOCKOCTH.
JInHenHsbIN 1
9KCIIOHEHIIUATbHBII
pocT.

Crno>xHbIe TPOIEHTHI

Pematsb 33724 ¢ Ucnoiab30BaHUuEM GOpMYI N-TO WieHa
apu(MeTnyecKoi 1 reoOMEeTPUIECKON MPOTrPECCHii, CyMMBITIEPBHIX N
YJICHOB.

H300paxkaTh 4ieHbI 1OCIEI0BATEIbHOCTH TOUKAMUHA

KOOPJMHATHOM IJIOCKOCTH.

PaccmaTrpuBars npuMepbl NpoUEccOB M SIBJEHUH U3
peaIbHOM  JKM3HM, WUIIOCTPUPYIOIIME  HU3MEHEHHE B
apu(dmeTnyecKoi mporpeccuu, B reOMeTpUUECKOi

MPOrPeccuu; U300pa>kaTh COOTBETCTBYIOIINE 3aBUCUMOCTUT PAPUUECKH.
Pemate 3a1aum, CBA3aHHBIE C YUCIOBBIMHU MOCIEA0BATEIHOCTSMH, B
TOM YHCJIE 33J]a91 U3 PEATbHOM KU3HH C UCTIOIb30BaHIEM ITU(PPOBBIX
TEXHOJIOTUH (JIEKTPOHHBIX TaOIHII, TpaUIecKOro KalbKyIsaTopa u
T.11.).Pemiarh 3aaun Ha CII0’KHBIE POLIEHTHI, B TOM YUCIIE 3a/1a4H U3
peasibHOM MPAKTUKHU (C UCTIONb30BAaHUEM KAJIbKYJISTOPA).
3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTHS MaTEMaTUKU

[ToBTOpenue, 060011eHNE,
cUCTeMaTH3allis 3HaHUI

18

Yucaan

BbIYMCJIeHHSsI (3aITUCh,
CpaBHEHUE, JEUCTBUS C
JeUCTBUTEIILHBIMU
YHCcJIaMH, YMCIIOBAs
npsMasi; MpOLEHTHI,
OTHOILIEHUS, IPONIOPLINH;

OnepupoBaTh NOHATHAMH: MHOKECTBO, IIOJIMHOXKECTBO, OIlEpallun
HaJ MHOKECTBAMU; HCIOJIB30BATh I'paduuecKOeIIpe/ICTaBICHHE
MHOXECTB JJI1 OIIMCAHUS PEAbHBIX MTPOLIECCOB U SBJICHUM, IIPU
pEeIIeHnH 3aa4 U3 IPYruxX yuyeOHbIX MPEIMETOB.
AKTYaJIM3MpPOBAaTh TEPMHHOJIOTHIO M OCHOBHbIE /1eiiCTBUS,
CBSAI3aHHbIE C YMCJIAMU: HATYPAIBHOE YUCIIO,IIPOCTOE U COCTABHOE
4yucia, 1eIMMOCTh HaTypalbHBIX
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OKpYTJICHHE,
npuOIMKEHHE,
OLICHKA; PELICHUE
TEKCTOBBIX 33734

qucel, IPU3HAKU JCIIMMOCTH, 1I€JI0€ YUCII0, MOyJIb YHCIIa,
OOBIKHOBEHHAsI U AECATUYHAs IpOOU, CTAaHJAPTHBIN BUJI YHCIA,
apu(METHYECKUI KBaIPaTHBIH KOPEHb.

BbInoJHATH JeHCTBUS, CPABHUBATH H YIIOPAA0YMBATbUNCIIA,

apu(pMETHIECKUM IPE/ICTAaBIATh YHCIIAa Ha KOOPAMHATHOM NPSAMOH, OKPYTJIATh YHCIIA;
crocooom) BBINOJIHATH NPUKHUIKY U OLEHKY Pe3yJbTaTa BEIYMCICHUI.
PemaTh TekcTOBBIE 32124l apupMeTHIECKUM criocodom. Pemmarp
NPaKTHYeCKHe 3aa4H, COACpIKaIie IPOLEHTHL, 0NN, YacTH,
BBIPAXKAIOIIHME 3aBUCUMOCTH: CKOPOCTh — BPEMsI — PacCTOSHHE,
[IeHa — KOJIMYECTBO — CTOMMOCTh,00BEM pabOThI — BpeMs —
POU3BOANUTENHLHOCTD TPYAA.
Pa3oupartp peanbHble )KU3HEHHBIE CUTYAIIUH,
(opMy IHMPOBATH UX HA SI3bIKE MATEMATHKH,
HAXOJAUTh pElLIeHNE, IPUMEHsIs MaTeMaTHYECKUil annapar,
HHTEPNPEeTHPOBATH PE3yJIbTAT
AJjredpanyeckue OnepupoBaTh NOHATUSIMH: CTEIICHD C IIEJIBIM IIOKa3aTeseM,
BbIpa:KeHUsl apu(pMeTHYECKHI KBaJpaTHbII KOPEHb,MHOTOUJICH,
(mpeobpazoBaHue anredpandeckas JpoOb, TOXKJIECTBO.
aﬂre6paI/IqCCKI/IX BLINOJHATH OCHOBHBIE HeﬁCTBHﬁZ BBIITOJIHATH paC‘IéTBI 110
BBIpa)KCHUH, dbopmynam, mpeoOpa3oBEIBATH IIEIbIE, APOOHO- palliOHAIbHBIE
JOTTyCTUMBIE BBIP)KEHUS U BBIPAKEHUS C KOPHSAMU, PEaIn30BbIBAThH Pa3IoKeHUE
3HA4YeHHUs) MHOTOYJIEHa Ha MHOYKHTEJIH,B TOM YHCJIE€ C MCIIOJIb30BaHNEM

(dhopMys pa3HOCTH KBaJIpaTOB M KBaJpaTa CYMMBI 1 pa3HOCTH,
HAXOJUTh
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JIOTTYCTUMBIC 3HAYCHUS ITEPEMEHHBIX IJIs JPOOHO-
paloHaIbHBIX BEIPAXKEHUI, KOPHEH.

MopaenupoBath ¢ TOMOIIbIO POPMYIT peabHbIE MPOIIECChH
U SIBJICHHSI

DOYyHKUNH
(moctpoeHwue,
CBOMCTBA U3Y4YEHHBIX
GbyHKIH;
rpaduyeckoe pereHue
YpaBHEHUH U UX

CHUCTEM)

OnepupoBaTh NOHATHAMHU: QYHKIHSA, TpapuK QyHKIHH,
HYJIHM QYHKIMH, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
IIPOMEXXYTKH BO3pacTaHUs, yObIBaHHsI, HAauOoJIbIlIee U
HauMEHbIlIee 3HaYeHUs (PyHKIUU.

AHaU3HPOBATh, CPABHUBATH, 00CYKIAaTh CBOICTBA
GbyHKIUH, CTPOUTH UX TPadUKH.

OnepupoBaTb NOHATHAMH IIPSIMasi MPONOPIIMOHAIBHOCTH,
oOpaTHast IpONOPLUOHAILHOCTb, JIMHEWHAs! PYHKIIHS,
KBaJipaTHuHas pyHKIMs, napadosa, runepooa.
Hcnoab3oBath rpauKH U1 ONPEACIICHNUS CBOUCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JJIsl pELICHUS 3a/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB U PeaIbHOM KU3HU; MOJEJIHPOBATH

C MOMOIIBIO I'Pa)UKOB pPeaTbHbIE IPOLECCHI U SBJICHUS.
Beipaxats ¢gopmyiamMu 3aBUCUMOCTU MEXY BETUYNHAMU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

65




PABOYAS INTPOI'PAMMA YUYEBHOT' O KYPCA
«I'EOMETPUS» B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIIMCKA

['eoMeTpust Kak OJMH U3 OCHOBHBIX Pa3/iesOB IIKOJIHHOW MAaTEeMAaTHKH, UMEIOIINN
CBOCH IIeNIbI0 O0ECIeUnTh U3Y4YEHHE CBOMCTB M Pa3MEpoOB (QUTyp, MX OTHOUICHHHA H
B3aMMHOE pPAaCIOJIO)KEHUE, ONUPAETCS Ha JIOTHYECKYHO, JI0KA3aTEIbHYIO JIMHUIO.
[leHHOCTH, W3y4YeHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKJIIOYAeTCsi B TOM, 4YTO OOYydYalOIIMHCA YUYUTCS MPOBOAMUTH JIOKA3aTEIbHBIC
pacCyXJieHUus, CTPOUTHh JIOTMUECKHE YMO3AKJIIOYEHHS, JIOKAa3bIBaTh HUCTHUHHBIC
YTBEPKJICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHHUS
«OT TPOTHBHOIO», OTIMYAaTh CBOMCTBA OT MPHU3HAKOB, (POPMYJIHpPOBaTH OOpATHHIE
YTBEPKJICHUS.

BTOpoli LIEHHOCTBIO H3Yy4YEHUsI TEOMETPHUM SBIIETCS HCIOJB30BAaHHE €€ Kak
WHCTPYMEHTAa MPH pEIICHUH KaK MaTeMaTU4YeCKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTPEUAIOIINXCS B peasibHOW ku3HU. OOydaronuics JOKEH HAYYUThCS ONPENETUTh
TeOMETPHUECKYI0 (UTYpPY, ONMUCATh CIOBAMHU JAHHBIM 4YEPTEX WM PHUCYHOK, HaWTH
IUIOIIAAL 3€MENBHOI0 y4YacTKa, PacCUUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJOKOHHOTO
Kabenst winu TpedyeMble pa3Mmepbl rapaxa A aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTENIbHAS JIMHUS B W3ydeHHH TreoMmerpuu. [Ipum pemenun 3amad
INPAKTHYECKOrO XapakTepa OO0y4aroUIMiicsi yYUTCS CTPOUTh MAaTeMaTUYECKUEe MOJEIU
peaNbHBIX JKMU3HEHHBIX CUTYAIIMM, TPOBOJIUTH BHIYMCIICHUS W OIICHUBAThH aICKBATHOCTh
MOJIy4YEHHOTO pe3yibTara.

KpaiiHe BaxkHO TIOMUEPKUBATH CBSI3M TEOMETPUU C JAPYTHUMH YUCOHBIMH
peIMeTaMi, MOTHBHPOBATh HCIOIB30BaTh OMpPENENICHUs T€OMETPUUYECKUX (Uryp u
MOHSATUH, JEMOHCTPUPOBATH MPUMEHEHHUE TOJYYCHHBIX YMEHUN B (DU3UKE U TEXHUKE.
Otu cBs3uM HamOoJiee SpKO BUIHBI B Temax «Bektope», «TpuroHomerpuyeckue
cooTHoIeHUs», «Metoa koopauHa™» u « Teopema [Tudaropar.

VYyeoOnnlii kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jeibl
conepxkanus: «I'eomerpuueckue (GUrypol U X CBOMCTBaY, «M3MepeHne reoMeTpuIeCcKux
BENMUYMH», «JleKapTOBbl KOOpPJIMHATHI Ha IUIOCKOCTHY», «BekTtopbl», «JIBrKeHUs
MJI0CKOCTIY, «IIpeoOpazoBanus mog00us .

OOwiee 4yuCiIO YacoB, PEKOMEHIOBAHHBIX I M3yuyeHUss Y4eOHOro Kypca
«I"'eomerpus», — 204 gaca: B/ kiacce — 68 yacoB (2 yaca B Hezlelnno), B 8 kiacce — 68
yacoB (2 yaca B Hezeno), B 9 kiacce — 68 vacoB (2 yaca B HeJIEIO).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hauanbnbie nonsaTus reometpun. Touka, mpsiMasi, OTPE30K, Jiyd. YToi. Bubl yrios.
BepTtukaibHble M CMEXHBIE yIUIbl. buccekrpuca yrna. JlomaHas, MHOIOYI'OJIBHHK.
[TapannenbHOCTh ¥ NEPIEHIUKYIIAPHOCTD IPSIMBIX.

Cummetpuunbie (urypbl. OCHOBHBIC CBOMCTBAa OCeBOWM cumMMmeTpuu. [Ipumepsl
CUMMETPHUH B OKPYXKAIOIIEM MHpE.

OCHOBHBIE ITOCTPOEHUS C IIOMOLIBIO HUPKYJISL U TUHENKU. TpeyronsHuk. Beicora,
MeanaHa, OMCCEKTpUca, X CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUHN TPEYroJibHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa ¥ TpU3HAKU PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBONCTBAa M NPU3HAKK NAPAUICIBHBIX NpsAMBIX. CymMMa yIJIOB TPEYrOJbHUKA.
Breninue yriel TpeyrojbHUKA.

[IpsmoyrosbHbIii ~ TpeyroJpHUK.  CBOMCTBO  MEIHWAaHBI  IPSMOYIOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHOM K runoreHyse. [Ipu3Hakum paBeHCTBa NPAMOYTOJIBHBIX
TPEYrojabHUKOB. [IpsMOyrosbHbIi TpeyroasHuK ¢ yriaom B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 OO0JIbILIEM YyTJIie U OOJIbILIEH CTOPOHE TpeyroibHUKa. [lepnenaukysap
Y HaKJIOHHAs.

I'eomeTpuueckoe mecTo ToYeK. buccekTprca yria U CepeIuHHbIA NEPIEHIUKYIISP
K OTPE3Ky KaKk F€OMETPUUECKHE MECTA TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpy’)KHOCTH M mnpsMou. KacarenpbHad u cexkymas K OKpPYKHOCTH. OKpyKHOCTD,
BIIMCaHHAasA B yroJl. BnucanHas u onvcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpHuku. [lapamnenorpamm, ero npusHaku U CBOMCTBa. HacTHbIE
ClIly4au apajijiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparmenws, €€ CBOMCTBa U Mpu3HaKu. [IpsiMmoyronpHas Tpamnerusi.

Meron ynBoenust meauansl. LlentpanbHas cummetpus. Teopema Paneca u reopema
O MPOTMOPLMOHATBHBIX OTPE3KAX.

CpenHue TMHUAM TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHHKA.

[TogoOue TpeyronbHUKOB, KodpduimeHT mnogodbus. Ilpusnakum momoOus
TpeyroapHUKoB. [IpruMeHeHne mogo0ust Mpu peleHu: MPAKTHYECKUX 3a1a4.

CgoiicTBa 1momaaeii reoMmerpuueckux ¢uryp. Dopmynbl IS IUIOHIAAN
TPEYroJIbHUKA, TapajuienorpaMmma, pomba u Tpaneruu. OTHOIIEHWE TUIOMIAACH
noJ00HBIX GUryp.

Bpruncnenune 1uiomanei TPEyroJibHUKOB M MHOTIOYTOJBHHMKOB HA KIJIETYaTOM
Oymare.
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Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3aad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrja NpPsSMOYTOJBHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpHUroHOMETpUYecKue (PyHKIHMU YIJIOBB
30°, 45° u 60°.

BrnucanHbple M LIEHTPAJIBHBIE YIJIbI, YTOJI MEXAY KacaTeJIbHOW M XOpAOW. YTIIbl
MEXy XOpAaMH U CEKYIIMMHU. BrincaHHbIe U ONMCaHHbIE YETHIPEXYTOJbHUKHU. B3anmHoOe
pacnojiokeHue IByX OKpykHocTeil. Kacanue okpyxkHoctei. OOuiye kacareiabHblE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreHc yriaoB or 0 1o 180°. OcHOBHOE TPUTOHOMETPHUECKOE
TOX1€CTBO. DOPMYIIbI IPUBEACHUS.

Pemenne TtpeyrosbHHKOB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB. PenienHue
IIPaKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [lonodrue cCOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 NpOW3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB
CEKYyIIMX, TEOpPEMA O KBaJIpaTe KacaTeIbHOM.

BekTop, anuHa (MOIysib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPHI, MPOTHUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalliu
HaJ BekTopaMu. Pa3nokeHWe BeKTOopa 0O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunatel BekTopa. CkansipHOo€ TPOU3BEAEHUE BEKTOPOB, NPUMEHEHHUE s
HaxO0XJIEHUS JJIMH U yTJIOB.

JIlekapTOBBI KOOPAMHATBHI HA IUIOCKOCTU. YPaBHEHUs IIPSAMOM U OKPYKHOCTHUB
KOOpJIMHATax, IEPECEUYCHHUE OKPYKHOCTEHW M MpsMbIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOIBHUKH. [[mHa okpyxkHOCTH. [ panycHas u paguanHas Mepa
yTJ1a, BBIYUCIEHUE JUIMH OYT OKpyx)HocTell. [Imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUsST TUIOCKOCTM M BHYTPEHHUE CUMMETpUH (QUryp (dJIeMEHTapHbIE
npenacrasienus). [lapannensubiil nepenoc. IloBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yNbTAaThl OCBOEHHUS MPOrPAMMBI Y4E€OHOTO Kypca K KOHILY
oOyueHus B / KJacce:

Pacno3HnaBaTh M3yueHHBIC TeOMeTpUuYecKhe (UTYpPBI, OMPEACNsITh WX B3aUMHOE
pacmoyio)keHue, H300paxaTh T'E€OMETPUYECKUE (QUTYPHI, BBITIOJHATh YEPTEKHU
10 YCJIOBUIO 3a7aun. M3MepsATh JIMHEWHBbIE W YIJIOBbIE BEIWYMHBI. Pemiars 3amadyu Ha
BBIYMCIICHUE JIUIMH OTPE3KOB Y BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OLIEHKY JTUHEWHBIX M YTJIOBBIX BEJIUYHUH MPEIMETOB B peaibHOU
KU3HU, PpPa3MEpOB IMPUPOAHBIX OOBEKTOB. Pa3nmyaTe pa3Mmepsl ATHX OOBEKTOB
T10 MOPSIAKY BEJTUYUHBI.
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CTpouTh YEPTEXKH K TEOMETPUUECKUM 337a4aM.

[Tonmp30BaThCs IpU3HAKAMK PAaBEHCTBA TPEYTOJBHUKOB, UCII0JIB30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

IIpoBoauTE JOTMYECKHE PACCYKAECHUS C HCIOIb30BAHUEM T'€OMETPUYECKUX
TEOpEM.

Ilonp30BaTbCad  NpU3HAKAMU  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJBHHUKOB,
CBOMCTBOM MEJIMAHBbI, NMPOBEAEHHOM K TMIOTEHY3€ INPSIMOYTOJIBHOTO TPEYIrOJIbHUKA,
B PELICHNUN I'€OMETPUUYECKUX 3a1a4.

Onpenenary NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe OOpa3yer
C HUMH cekymas. Onpenenars MapajuleibHOCTh MPSAMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPAMOM JI0 TOUEK IPYror MPsIMOM.

PemaTe 3a1aun Ha KiieTyaTon Oymare.

[IpoBOAUTH BHIYMCIEHUS! U HAXOJUTh YUCIIOBbIE M OYKBEHHBIE 3HAUEHUS YIJIOB

B T€OMETPUYECKHUX 3a7a4aX C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHHUKOB U
MHOTOYI'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHbIX HpPHU [EPECEUEHUU JIBYX
MapaJuIeNIbHBIX NPSIMBIX CEKyLIEH. PermaTe npakTrnyecKue 3a1a4u Ha HaXOKJIECHNE YTII0B.

Brmaners mNOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh OIPENensaTh
OMCCEeKTpHCY yria M CepeIUHHbIN MEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUYECKUE MECTa
TOYEK.

@opMyIMpOBaTh OIPEACIICHUSA OKPYKHOCTM M Kpyra, XOpAbl MU JUaMeTpa
OKPY’>KHOCTH, IOJIb30BAaThCsl UX CBOMCTBAMM. YMETb IIPUMEHATb 3TU CBOMCTBA IIPU
peleHnn 3aaad.

Bitazers moHsATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ ueHtp. [lonb3oBarbest (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHHUKA
IIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEANHHBIE IEPIIEHANKYJIAPHI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners moHATHEM KacaTeIbHOW K OKPYKHOCTH, TIIOJIb30BAaTHCS TEOPEMOMO
IIEPIICHIUKYJIAPHOCTH KacaTeJIbHOU U pajguyca, IPOBEAEHHOTO K TOUKE KaCaHUS.

ITonp30BaThCA NMPOCTEUIIMMHU T€OMETPUYECKMMM HEPABEHCTBAMU, ITOHUMATh MX
MPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOEHUS C IOMOULIBIO LUPKYJIS U
JINHEUKH.

[IpeameTHbIe pe3yabTaThl OCBOCHHUS TMPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 8 KJacce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, ITOJIb30BATHCS
MX CBOMCTBAMU MPHU PEIICHUUA T€OMETPUUYECKHUX 3a1a.

[IpuMeHsTh CBOMCTBA TOUKU TEPECEUCHHS] MEAUaH TPEYrojbHUKA (LIEHTpa Macc)
B PCILICHUU 3a/a4.

Bnagete nmoHdaTHEM CpegHEW JMHUM TPEYTrOJbHUKA W Tpaneluu, MPUMEHSITh HX
CBOWCTBA IPU pELICHUM reoMeTpuueckux 3anad. Ilonp3oBarscsa Teopemoint Daneca
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U TEOPEMOM O NPOMOPLIUOHAIBHBIX OTPE3Kax, MNPUMEHATh HUX I PELICHUS
IPAKTUYECKUX 3a7au.

[IpuMeHsTh NpU3HAKK TOA00US TPEYrOJbHUKOB B PEHIEHHMH T€OMETPUUYECKUX
3a1ay.

[Tonb3oBatbess  Teopemoit [ludaropa anms  pemieHUss TEOMETPUUYECKUX U
IIpaKkTUYeCKuX 3anad. CTpoUTh MAaTEMaTUYECKYyI0 MOJENIb B IIPAKTUYECKHMX 3ajadax,
CaMOCTOATENBHO JI€NaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJTUHBI.

BiiageTs NOHATUSAMU CUHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yria NpsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCs STUMH MOHATUAMM JUJISl PELLIEHUS TPAKTUYECKHUX 3a/a4.

Beruucnars (pa3iMuHbIMU - CIIOCOOAMU) IUIOMIA[L TPEYroJibHUKA W IUJIOIIAN
MHOTOYTOJBHBIX (pUryp (mosp3ysichk, Iie€ HEOOXOAMMO, KalbKyIsITOpoM). [IpumeHsTH
MOJIyYeHHbIE YMEHHUS B MPAKTUYECKUX 3a/1a4ax.

Bragers NOHATHUAMH BIMCAHHOTO M IEHTPAJIBHOTO YIJIA, HCIOJIb30BATh TEOPEMBI
O BIMCAHHBIX yTJaX, YIJIax MeXIy XOpJaMu (CEeKYLIMMU) U yriie MeXAy KacaTelbHOU U
XOpJOM MpHU PEIIEHUH T€OMETPUYECKUX 3a/1a4.

Brnagere MOHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHITh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4.

[IpuMeHATh OTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJIEIH
JUISL  3a]a4  peajbHOM JKM3HU UM NPOBOJUTH COOTBETCTBYIOIIHME BBIUMCICHUS
C NPUMEHEHHEM I[OJA0OHs M TPUTOHOMETpUU (IMOJIB3YACh, I/I€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOydeHus B 9 KJjacce:

3HaTh TPUTOHOMETPHUYECKHE (PYHKITMH OCTPHIX YTJIOB, HAXOAUTH C MX MOMOIIBIO
pa3NuYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pEelIeHrue MPSIMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJIbKyJIsATOpa) JJIMHBI M YTJIBI JJIS
HETAOJIMYHBIX 3HAUYCHUH.

[Tonb3oBaTbes (opmynaMu TPUBENCHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM  JJISl HAXOXJCHHUS COOTHOIICHWM MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYMHAMU.

Hcnonp30BaTh TEOpPEMBbI CHHYCOB M KOCHHYCOB IS HAXOXJCHUS Pa3IAYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJLHUKOBY), MPUMEHATh UX MPH PEIICHUU
T€OMETPUYECKUX 3a7ad.

Brnagets moHsATHAMH TIpeoOpa3oBaHMs TOJIO0OWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIx uryp. [lomp3oBaThcsi cBOMCTBaMH TOI0OUS TPOU3BONIBHBIX (PUTYp, YMETh
BBIYHCIISATH JUTUHBI ¥ HAXOUTH YTJIbl y MOA00HBIX Guryp. [IpuMeHsITh cCBOWMCTBA TO00MS
B TPAKTUYECKUX 3ajadax. YMETh MPUBOAWTH TNPHUMEPbl MOAOOHBIX (QUTrypB
OKpY’KaroIleM MHUpE.

[Tonp30oBaThCs TEOpeMaMH O TPOU3BEIACHUM OTPE3KOB XOPI, O MPOU3BEICHUU
OTPE3KOB CEKYILUX, O KBaapaTe KacaTeIbHOM.
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[Tonb30BaTbca BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HMUECKUI CMBICI,
OPUMEHATh HMX B PEIICHUH TEOMETpPUUECKUX U (usmveckux 3amad. [IpumeHsTH
CKaJISIpHOE MTPOMU3BEICHNE BEKTOPOB JJI1 HAXO0KIECHUA JIJIUH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

BriageTs NOHATHSMU MPABUIIBHOIO MHOTOYT'OJIBHHUKA, IJIMHBI OKPY>KHOCTH, JIJTMHBI
JIyTU OKPY>KHOCTU U PaJUaHHON MEpbl yIiia, YMETh BBIYUCIATH IUIOIIAAL KPyTa U €ro
yacteil. [[puMeHsTh NoJlydeHHbIE YMEHUS B TPAKTUYECKHX 3aadax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (UTYD, TPUMEHSTH JBUKCHUS TUIOCKOCTH
B IIPOCTEUIINX CIIydasiX.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJIEIH
JUISL  3a]a4  peajbHOM JKM3HU M NPOBOJUTH COOTBETCTBYIOIIHME BBIUYMCIICHUS
C TpUMEHEHUWEM TMOoAo0HUs U TPUTOHOMETPUYECKHX (QYHKIUH (1OJIB3YysACh, Tl
HEO0OXO0IMMO, KATBKYJISTOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
HaunmenoBanue paszzaena KonuuectBo OcHOBHOE OcHOBHBIE BUJIBI JESTEIILHOCTH 00Y4atOIINXCs
(Temnl) Kypca 4acoB COZEPIKAHUE
[Ipocreiinire reoMeTpruIeCKue 14 [Ipocreiimue DopMyIHPOBATH OCHOBHBIE IOHATHS U onpenesicHus. Pacno3naBarb
(Gurypsl UMX CBOMCTBA. reOMETPUYECKUE M3y4EHHBIE TEOMETPUUECKHE (DUTYPHI, OMpPelesiTh UX B3aHMHOE
3MepeHne reoMeTpu4eCKux OOBEKTHI. PacIoIOKEHUE, BBIMOJIHATBUEPTEXK 110 YCIOBHIO 331a4H.
BEJIMYNH MHOToyroJybHUK, IIpoBoauTh pocTeline MNOCTPOCHUS C TOMOILBIO LIUPKYJIISU
JoMaHasl. JIMHEUKH.
CmexHbIe U H3mepaTsb JIMHEMHBIE U YTIIOBBIE BEJIMUYUHBI T€OMETPUUECKUXHU
BEPTUKAJIbHBIC YTJIbI. IPAKTUYECKUX O0BEKTOB.
Pa6ora OnpenensiTh «Ha ria3» pazMepbl pealbHbIX 00bEKTOB,
C IPOCTEUILIUMH NPOBOIUTH IPYOYIO OLIEHKY UX Pa3MEpPOB.
YEPTEKAMH. PemaTp 3a1aun Ha BBIYKUCIICHUE JUIMH OTPE3KOB U BETMYMHYTJIOB.
N3mepenne TMHENHbIXN PemaTp 3a1aun Ha B3aMMHOE PACIIOJIOKEHHE
YIJIOBBIX BEJIMYHH, reoMeTpudYecKux puryp.
BBIYMCIICHHE OTPE3KOBHU IIpoBoanTsk K1accupUKaIUIO YIIIOB, BBIYMCIAATH
YTJIOB JIMHEWHBIE U YIJIOBbIE BETUYNHBI, MPOBOAUTH
HE00XO0/IUMBIE J10Ka3aTeNbHbIE PACCYKICHHS.
3HAKOMUTBCS ¢ MCTOPHEH Pa3BUTHUS T€OMETPUU
TpeyroibHUKN 22 [TonsiTE O paBHBIX Pacno3HaBaTh napbl paBHbBIX TPEYTrOJIbHUKOB Ha TOTOBBIXYEpPTEXKAX (C

TpeyrojbHUKax u

yKa3aHUEM MPU3HAKOB).

72




[IEPBUYHBIE
IIpEJICTaBJICHUS

0 PaBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYrOJIbHUKOB.
ITpusnaku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
CBOWCTBO MeIUaHBI
IIPSIMOYTOJIBHOTO
TPEYroJbHHKA,
MPOBEIEHHOMN

K TUIIOTEHY3E.
PaBHOGeipeHHbIE U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKH.
IIpu3Haku u cBOKCTBA
pPaBHOOEPEHHOTO
TPEYTrOJIbHUKA.
HepaBencrBas
TEOMETPHUH.
IIpssMOyTONIBHBIN
TPEYTrOJbHUK C yTIIOMB
30°

BeiBoauTh ciecTBUA (PaBEHCTB COOTBETCTBYIOLUXAJIEMEHTOB) U3
PaBEHCTB TPEYTOJbHUKOB.

®opMyJIMPOBATH ONPEIEICHUS: OCTPOYTOJIBHOTO, TYIIOYTOJILHOTO,
MPsIMOYTOJIBHOTO, PAaBHOOEIPEHHOT'0, PABHOCTOPOHHETO
TPEYTroJbHUKOB; OMCCEKTPUCHI, BHICOTHI,METUAHBI TPEYTOJIbHHUKA;
CEpEeIMHHOrO MEPHEHANKYIISIpa OTpe3Ka; MepuMeTpa TPEyTroIbHHKA.
@®opMyJIMPOBATH CBOICTBA U MPU3HAKHU PABHOOEAPEHHOTO
TPEYroJbHUKA.

CTpouTh yepTexu, pemaThb 3aa4M C IOMOIIBIOHAX0XKICHUS PaBHBIX
TPEYrOJIbHUKOB.

IIpumeHSITH TPU3HAKU PABEHCTBA MIPSMOYTOIBHBIX

TPEYroJIbHUKOB B 337a4ax.

Hcnoab30BaTh MH(POBEIE PECYPCHI 1JISl HCCTe10BAHUSA

CBOICTB U3y4aeMbIX (pUryp.

3HAKOMMTBCS € HCTOPHEN Pa3BUTHS T€OMETPUU
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[TapauienbHble IpsIMBIE, CyMMa
YIJI0B TPEYT OJIbHUKA

14

[TapannenpHble MpsIMBIE,
ux cBomcrea.Hakpect
JeKalue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
00pa3oBaHHbIC

IIPU [IEPECEUEHUN
NapauIeJIbHBIX IPSIMbIX
cekymien). [Ipuznak
[apaJuIeIbHOCTH MPSIMBIX
yepe3 paBeHCTBO
pPacCTOAHUHOT TOYEK
OJIHOM IPSIMOM 710 BTOPOU
IPSAMOM.

Cymma yrios
TpPEeYroJbHUKA.

BuemHue yrist
TPEYroJbHUKA

®opMyJIMPOBATh NOHATHE N1APAJUICIBHBIX MIPSMBIX,

HAXOAMTh IIPAKTHYECKUE IIPUMEPBI.

M3y4yaTh CBOWCTBA YIJI0B, 00pa30BaHHBIX MIPU NIEpECCUCHUH
IapajuIeIbHBIX NPAMBIX ceKylel. IIpoBoanTh A0Ka3aTenbCTBA
HapajyIeNIbHOCTH JIBYX MPSIMBIX C HOMOILBIOYTJIOB, 00pa30BaHHbIX U
IIEPECEYCHUH ITUX NPSAMBIX TPEThEH IPSIMOM.

BeruncasaTs CyMMy yIJIOB TPEYTOJbHUKA U MHOIOYT'OJIBHUKA.
Haxoautp unciioBbie U OyKBEHHbIE 3HAUEHUS YIJIOB

B T€OMETPUYECKHUX 33J]a4aX C UCIIOIb30BAHUEM TEOPEMO CyMME
YIJI0B TPEYrOJIbHUKA U MHOTOYTOJIbHUKA.

3HAKOMMTBCS € HCTOPHEN Pa3BUTHS T€OMETPUU

OKpYyXHOCTb U KPYT.
['eomeTpuyeckue
[MOCTPOECHUS

14

OKpyXHOCTb, XOpJ1a 1
JIMaMeTp UX CBOMCTBA.
Kacarenbnas

K OKPY’KHOCTH.
OKpY>KHOCTb,
BIIMCAHHAas B yroJl.

®opMy/IMPOBATH ONPEAEICHN . OKPYKHOCTH, XOPABbL AUaMETPa U
KacaTeJIbHOU K OKpyXHOCTH. M3y4aTh UX CBOWCTBA, IPU3HAKH,
CTPOUTD YEPTEKH.

HccaenoBarhb, B TOM 4nCIIE HCIOJB3YS HM(POBLIE pecypcehl:
OKPY’KHOCTb, BIINCAHHYIO B YI'OJI; IEHTP OKPYKHOCTH, BIUCAHHOM B
YIOJ1; PaBEHCTBO OTPE3KOB
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IToustue o I'MT,
IIPUMEHEHNE

B 33Jla4ax.
buccekrpuca u
CEepEMHHBIN
HEePIEeHAUKYIISP
KaK TeOMETPUYECKUE
MECTa TOYEK.
OKpyKHOCTb,
ONMCAaHHAsA OKOJIO
TpeyroJbHUKa.
OKpy»XHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
IIpocreiimue
3a1a4n

Ha IIOCTPOEHUE

KacaTeNlbHBIX.
Hcenoab3oBars merox I'MT 17151 1oKazarenbCTBa TEOPEM O
MepeceueHN OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U CEPEAMHHBIX
MEePIEHINKYIISIPOB K CTOPOHAM TpeyrojibHUKAcC rmoMotiso ['MT.
OBJaageBaTh NOHATHSIMH BIIMCAHHOM 1 OITMCAHHOM

OKPY>KHOCTEH TPEYroJIbHUKA, HAXOAUTh [IEHTPHI ITUX

OKpY’KHOCTEH.

PemiaTh OCHOBHBIE 32/1a4M HA MOCTPOEHHUE: YIiia, PABHOTO IaHHOMY;
CEpEeIUHHOrO MEePIEHANKYISIpa JAHHOTO OTPE3Ka; MPSMOii,
MPOXOJIAIICH Yepe3 JaHHYIO0 TOUKY U NEePIEeHIUKYISPHON JaHHON
MPsIMOI; OMCCEKTPUCHI TaHHOTOYTIIA; TPEYTOJIbHIUKOB

10 Pa3JIMYHBIM JIEMEHTaM.

3HAKOMUTBCS ¢ HCTOPHEN Pa3BUTHS TEOMETPUU

[ToBTOpeHME, 0000IICHNE 4 [ToBTOpeHue u Pemiath 3a1a4u Ha TOBTOPEHHE, MILTFOCTPUPYIOIINE CBI3UMEKTY
SHAHUHN 0000111eHIE OCHOBHBIX Pa3IMYHBIMH YacTSIMHU Kypca
MOHSITHI U METOJIOB Kypca
7 kiacca
OBILEE KOJIMYECTBO 68
UACOB 1O I[TPOTPAMME
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8 KJIACC

HaumenoBanue paznena KomnuectBo OcHoBHOE OCHOBHBIE BU/JIbI I€ATEIIBHOCTU 00Y4arOIUXCs
(Temsl) Kypca 4acoB cojiepKaHue

YeThIpEXYroIbHUKN 12 [Tapamnenorpamm, ero H300paxaTh 1 HAXOAUTH HA YEPTEKAX YETBIPEXYTOJIbHUKN PAZHBIX
IIPU3HAKU U CBOWCTBA. BUJIOB U UX 2JIEMEHTHI. POPMY/JIMPOBATH ONpPEACICHHA:
YacTtHble cayuan napasenorpaMma, npsiMoyrojbHIKa, pom0a, KBajipara, TpaneluH,
IapajuIeIorpaMMOB paBHOOOKOMTpanenuu, NpsiMOyrojabHON Tpaneuuy.
(IpsIMOYTOJILHUK, POMO, Jloka3bIBaTh M HCIOJIb30BAThH NIPH PEelICHUH 3224 [IPU3HAKU U
KBaJpaT), UX NPU3HAKU U CBOMCTBA: MapajuiejorpaMma, npsMoyroibHUKa, poM0a, KBajapaTa,
cBoiictBa. Tpanenns. Tpareny, paBHOOOKONTpaneliuy, NpsMOYTOJIbHOM TpareuHy.
PaBHoOOKas IlpumeHssTH MeTOX  yIBOEHUS MEOUaHbl TPEYTrOJIbHMKA.
IPSIMOYTOJIbHAS Hcnoan3oBath mudpoBbie pecypehbl sl HCCIeIOBAaHUSICBONCTB
Tparneuny. U3y4yaeMbIX (uryp.
Meton ynBoenus 3HAKOMMTBCS € HCTOPHel pa3BUTHS T€OMETPUU
MEANaHBbI.
IlenTpasbHas
CUMMETpUs

Teopema @aneca u TeopemMao 15 Teopema Paneca n IIpoBOaAMTH NOCTPOEHUS C IIOMOLIBIO HUPKYIISI U IUHEHUKHC

POMOPLUUOHAIIBHBIX OTPE3KaXx, TeopemMa HCII0JIb30BaHNE TeopeMbl Daiieca U TEOPEMBbI

M0/100HbBIE TPEYTOJIbHUKH 0 IIPONOPLIMOHATIBHBIX 0 IIPONIOPLMOHATIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
OTpe3Kax. IIPONIOPLIMOHAJIBHBIN OTPE30K.
Cpennsis nuHus IIpoBoauTH 10KA3aTENBCTBO TOIO, YTO MEINAHBI TPEYTOJbHUKA
TpeyrojbHUKa. MepeCceKaroTCs B OTHON TOUKE, U HAXOAUTH




Tpaneuus, e€ cpenuss
JIAHUS.
[IponopiurioHaJIbHBIE
OTpPE3KH.

enTp Macc

B TPEYTOJIbHUKE.
[ToxoOubIe
TpeyrojibHUKU. Tpu
MIPU3HAKa 01001
TPEYrOJIbHUKOB.
[Ipumenenune

o 100us

MIPU PEIICHUH
MPaKTUYECKHX 3a7a4

CBSI3b C IICHTPOM MAacC, HAXOAUTh OTHOIIICHUE, B KOTOPOMMETHAHBI
OCIIATCA TO‘-IKOﬁ ux HepecequI/Is{.

HaxoauTh 110100HbBIC TPEYTOJIbHUKN Ha TOTOBBIX YEPTEIkKAXC
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOT00HS.

Pemathb 3aa4u Ha MOAOOHBIC TPEYTOJILHUKH C TTIOMOIIIBIO
CaMOCTOSITEIILHOTO MIOCTPOCHUS YePTEeIKEH U HAXOXKICHHUS 110 T00HBIX
TPEYTrOIbHUKOB.

IIpoBoauTH T0KA3ATEIBCTBA C HCII0JIb30BAHUEMITPU3HAKOB
oa00us.

Jloka3bIBaTh TPU PHU3HAKA MTOJTO00MS TPEYTOJIHHUKOB.

IIpuMeHSATH MOJTy4CHHBIC 3HAHUS TIPU PEIICHUU

FCOMCTpI/ILICCKI/IX nu HpaKTI/I‘-ICCKI/IX 3aaa4.

3HAKOMHTBCS C UCTOPHUEN Pa3BUTHS TEOMETPUU

[Inomans. Haxoxnenue
IJIOMIAJEN TPEYTOJIBHUKOB U
MHOTOYTOJIBHBIX (UTYP.
[Tnomanu nogoOHBIX GUTyp

14

CBolicTBa ILIOIIageH
T€OMETPUYECKUX
dburyp.

DopMyiibl i
ILTIOIIAIN
TPEyTroJIbHUKA,
napasuiesiorpamma,
Tparnemuu.
Brrancnenue
ILTOIIAJEH CIOKHBIX

duryp.

OsiaeBaTh NePBUYHBIMH NPeACTABIEHUSIMH 00 ol1eiTeopun
iouaau (Mepsol), GopMyaIHpPOBATH CBOMCTBA IIJIOLIA/IN, BEISICHATh
VX HarJsHBIA CMBICII.

BoiBoauTh GopMyIibl IUIONIAAM MTapajiesorpamMma,

TPEYroibHHUKA, TpAaneuu U3 GopMyJIbl IUIOMIAN

NpSIMOYTOJIbHUKA (KBaApaTa).

BbiBoauTh (hOpMyIIBI IITONIAAN BRITYKIIOTO YETHIPEXYTOIbHUKA
yepe3 IMaroHaiu u yroi Mexay HuMu. Haxoauts rtomanu ¢uryp,
M300paXEHHBIX Ha KJIeTyaToiOyMare, HCIOJIb30BATh pa30reHNe
(Gurypsl Ha YaCTH U JOCTpaUBaHUE.
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[Tnomanu duryp

Ha KJIETYaTOM Oymare.
IInomany moao0HBIX
buryp.

3amaun

C IPAKTUYECKUM
COJICpKAHUEM.
Pemenune 3agau

C ITIOMOIILIO METO/A
BCIIOMOTaTeIbHOM
IUIOIIAa U

Pa30upath npuMepsI NCII0JIb30BaHUS BCIIOMOTaTEIbHONILIONIAN
JUISL peLIeHUs] TEOMETPUYECKHX 3a/1a4.

HaxoauThp momaam nofo0HbIX GUTyp.

BbIuucasiTh 011 pa3InyHbIX MHOTOYTOJIBHBIX GUryp.Pemarb
3aJla4M Ha IUIOLIAJb C IPAKTUYECKUM COACPKAHUEM

Teopema [Tudaropa u
Havajia TPUTOHOMETPUHN

10

Teopema [Tudaropa, neé
MIPUMCHCHHE.
Onpenenenue
TPUTOHOMETPUIECKUX
GyHKIMI ocTporo yria
MPSIMOYTOJIBHOTO
TpEYroJabHUKA,
TPUTOHOMETPHUYECKHUE
COOTHOILIEHUS

B IIPSIMOYT'OJIBHOM
TpeyroJbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOXKIECTBO

Hoxa3biBaTh Teopemy [ludaropa, ucnoab3oBarh e€B
MPAKTUYECKUX BBIYHCICHUSX.

®opMy.THPOBATH OINPENIEIEHUS TPUTOHOMETPUUECKUX PYHKIIUH
OCTpPOTO yTJIa, MPOBEPATH X KOPPEKTHOCTb.

BbIBOAUTB TPUTOHOMETPHUECKUE COOTHOIICHUSB
OPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HcceaenoBaTh COOTHOMICHUS MEXY CTOPOHAMHU B TIPSIMOYTOJIBHBIX
TpeyrojipHUKax ¢ yriaamu B 45° u 45°; 30°

n 60°.

Hcnoan3oBath GopMyibl IpUBEACHNS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO JIJISI HAXOXKICHUSI COOTHOIIICHHIA
MEXy TPUTOHOMETPHUECKUMH (PYHKIHSIMUPA3IUIHBIX OCTPBIX
yTJIOB.

IpuMeHAATH TOTYYCHHBIC 3HAHHUS U YMEHHUS TIPU PEIICHUH
MPAKTUYECKHX 3a/1a4.

3HAKOMUTBCS € UCTOPHUEN Pa3BUTHS TEOMETPUN
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VYTIIbI B OKPY)KHOCTH.
BrircaHHble ¥ OnMCaHHbBIE
YETBIPEX YT OJIbHUKH.
KacaTennHbie

K OKpy>kHOCTH. Kacanue
OKPYKHOCTEH

13

Brmicanneie u
LEHTPaJIbHBIC YIJIbI,
YTOJ MEXIY
KacaTelIbHOM U
XOpJI0H.

Yrael mexny
XOpJlaMHu 1
CEKYIIUMHU.
Bnucannsie
OIMCaHHBIC
YETHIPEX YT OJIbHUKU, UX
IIPU3HAKU U CBOMCTBA.
[Ipumenenue 3Tux
CBOICTB

P pELLICHUN
F€OMETPUYECKUX
3aja4.

Bzaumuoe
pacIoyIoKEHUE ABYX
OKPY>KHOCTEH, 0011111
KacaTellbHEIC.
Kacanmne
OKpPY>KHOCTEMN

®opMy. IHpPOBaTh OCHOBHBIE OIIPE/IENICHMS], CBI3aHHbIE

C yIJlaMu B Kpyre (BIMCAaHHBIN YroJ, LeHTpaibHbli yroi). Haxoaurs
BIIMCAHHBIE YTJIbl, ONHUPAIOIIMECS HA OAHY JYTY,BBIYMCIATH YIJIbI C
IIOMOLIBIO TEOPEMBI O BIIMCAHHBIX yrilaX, TEOPEMbI O BIMCAHHOM
YETBIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccaenoBarhb, B TOM YKCIIE C TOMOUIBIO IU(POBBIX PECYpPCOB,
BIIMCAHHBIE U ONHCAHHbIE YETHIPEXYTOJIbHUKHU, BBIBOAUTH X
CBOWCTBA U MIPU3HAKH.

Hcnoab30BaTh 3TH CBONCTBA U IPU3HAKY NIPH pEeLLICHUN3a1a4
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[ToBTOpEeHUE, 0000IICHIE 4 [ToBTOpEHNE OCHOBHBIX PemaThb 3a1a4u Ha TOBTOPCHHE, WLTIOCTPUPYIOIIHUE CBIZUMEKTY
3HAaHUI IIOHATUI UMETO/I0B pa3IMYHBIMU YaCTAMU Kypca
KypCOB 7 1 8KJIacCOB,
00001IeHNE 3HAHUI
OBUIEE KOJIMYECTBO 68
YACOB I10 I[TPOTPAMME
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9 KJIACC

MeTpudeckrue COOTHOLIEHUS
B OKPY’KHOCTH

0 IpeoOpa3zoBaHuU
IO00USI.
CoOTBETCTBCHHEIC
3JIEMEHTBI TOJOOHBIX
¢buryp.

Teopema

0 TIPOU3BEICHUN
OTPE3KOB XOP,
Teopema

HaunmenoBanue pasnena Konungectso OcHoBHOe OcCHOBHBIE BUJIbI IESATEILHOCTH 00Y4atOIINXCs
(Temsl) Kypca 4acoB coJiepyKaHKe

Tpuronomerpus. Teopemsl 16 Onpenenenue ®opMy.TUPOBATH ONpPe/ieJIeHHs] TPUTOHOMETPUUYECKUX () YHKITUNA

KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKHUX TYNBIX U IPSIMBIX YTJIOB.

Pemienue TpeyroiabHIKOB ¢dbysaKmMi yrimos ot 0°710 BbIBOAUTH TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB(C
180°. ®opmyis pazycoM OMHMCAHHOMN OKPYKHOCTH).
HpHBECHHUS. BriBoauTh (hOpMYyJIbI JJI BHIYUCICHHS MJIOIIAACH
TeopeMa KOCHHYCOB, C UCII0JIB30BAHUEM TCOPEM TPUTOHOMETPHUU (qoopMyna riomaigun
TeopeMa CHHYCOB. TPEYTroJbHHUKA Yepe3 JIB€ CTOPOHBI M YTOJI MEXIYHUMH, popmyna
Pemenue IUIOLIAU YETHIPEXYTOJIbHUKA YE€pe3 €ro TUArOHAIM U YIOJl MEXIY
TPEYTOIbHUKOB. HUMH).
[IpakTrueckoe Pemars TpeyroabHHUKH.
MIPpUMEHEHNE Pemathb npakTudeckue 3aa4uu, CBOIALINECS
JOKa3aHHBIX TEOPEM K HaXO0XJICHUIO PA3IMYHBIX 2JIEMEHTOB TPEYTOJIbHUKA

[Ipeo6pa3oBanue nogoous. 10 [lonsitue OcBauBaTh noHsITHE ITpeoOpazoBanus nonodus. Ucenenoparb

OTHOIICHHE JINHEHHBIX 3JIEMEHTOB (PUTYPIIPU MpeoOpa3oBaHUU
nog00us..

Haxoauthb mpuMepsI o000 B OKPYKaOIIEH
JIEHCTBUTEIILHOCTH.

BbIBOAUTHL METPHUECKUE COOTHOIIICHUSI MEXTY OTPE3KaAMHUXOP/I,
CEKYIINX U KacaTeIbHBIX C UCIIOJIb30BAHUEM BIIMCAHHBIX YTIIOB U
MO00HBIX TPEYTOJILHUKOB.

PemaTh reomeTpruueckue 3a1auu U 3a71a4M U3 peaTbHOMKU3HU C
WCTIOIb30BAaHUEM MOIOOHBIX TPEYTOJIBHUKOB
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0 MPOU3BEIACHUH
OTPE3KOB CEKYITHX,
TeopeMa o KBajipaTe
KacaTeJIbHOM.
[Ipumenenuen
pereHun
TEOMETPUUYECKUX
3a1a4

BekTopsl

12

Omnpenenenne
BEKTOPOB, CII0KEHUEU
BBIYMTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpaHa
YHCIIO.

duznyeckuii u
T€OMETPUUYECKHUIN CMBICT
BEKTOpOB. Paznoxenue
BEKTOPAIio ABYM
HEKOJUJTMHEAPHBIM
BEKTOpPaM.
Koopaunater

BEKTOpA.

CxangpHoe
MIPOU3BEJCHUE
BEKTOPOB, €TO

Hcnonb3oBaTh BEKTOPHI KaK HAIPaBJIEHHbIE OTPE3KH,
HCCI1e10BATH TEOMETPHUSCKUH (TIepeMeIeHne) U GU3nIecKuit
(cuna) cMbICIIBI BEKTOPOB.

3HaTH onpefeeHus1 CYMMBI U Pa3HOCTH BEKTOPOB, YMHOXKEHHUS
BEKTOpa Ha YUCIIO, MCCJIeA0BATh T€OMETPUUYECKUM U (hrU3HUeCcKHii
CMBICIIBI ATUX onepaiuii.PemaTs reomeTprueckue 3a1auu ¢
VICIIOJIb30BAaHUEM BEKTOPOB.

PackJjiaabIBaTh BEKTOP 10 IByM HEKOJUTMHEAPHBIMBEKTOPAM.
Hcnonb3oBath ckalsipHOE IPOU3BEICHUE BEKTOPOB,

BBIBOJUTH €I0 OCHOBHBIE CBOWCTBA.

BbruncasTe cyMMy, pa3HOCTb U CKaJISIPHOE IPOU3BE/IEHUEBEKTOPOB
B KOOpJIMHATAaX.

HpPlMeHﬂTb CKaJIApHOC NPOU3BEACHHUE NJId HAXOXKIACHUAIINH U
yTJIOB
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MPUMEHEHUE
JUTST HAX 07K JICHHS
JUIMH U yTJIOB.
Pemenue 3amau

C MOMOIIBIO0 BEKTOPOB.

[IpumeHeHnue BEKTOPOBIIS

pelieHus 3aaad pusuku

I[eKapTOBBI KOOpJZHMHATbIHA
IIJIOCKOCTHU

JlexapToBhbI
KOOpPAMHATHI TOYEKHA
IIJIOCKOCTH.
YpaBHEHHE IPAMOIA.
YpaBHeHue
OKPY’KHOCTH.
Koopaunarel Touek
[IepeCCUYCHUS
OKPY>KHOCTH U
MIPSIMOM.

Meroa KoOpAUHAT IpU
peLieHnn
r€OMETPUYECKUX 3a/1aY,
IIpaKTUYECKUX3a1a4

OcBanBaTh NOHATHE IPSIMOYTOJIBbHONU CUCTEMBbI

KOOPJMHAT, AEKAPTOBBIX KOOPIAUHAT TOUYKH.

BbiBoAUTH ypaBHEHUE MTPSIMOM U OKPYKHOCTH. BbIAeJISITBIIONHBIH
KBaJIpaT JUJIsl HAXO0XKJIEHUS LIEHTpa U paJnyca OKPYKHOCTH 110 €€
YPaBHEHUIO.

Pemathb 3a1aun Ha HaXOX/IE€HUE TOYEK NIEPECEUEHUS IPSIMBIX U
OKpPY’KHOCTEH C MOMOIIBI0 MeTo1a KoopauHat. Mcnoab3oBaTh
CBOICTBa yIiI0BOro KO3QGUIMEHTa IPIMONUIIPY PEeIIEHUH 3a1a4, AJIs
ONPEACIICHUS PACIION0KEHUS MPSIMOM.

IIpumeHATH KOOPAUHATHI IPU PEIICHUH T€OMETPUUYECKUX U
NPAKTUYECKUX 3aad, JIs IOCTPOEHUSI MaTEMAaTHYECKUX MOJENEH
peanbHBIX 337124 («METO KOOPIAMHATY).

Iosb30BaThHCS 17151 NOCTPOEHUS U UCCIIETOBaHUM

U (POBBIMU PECYPCAMHU.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHUSA T€OMETPUHN
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[IpaBuibHBIE
MHOI'OYTOJIbHUKH. J[11nHa
OKPY>KHOCTH UILIONIA/Ib
Kpyra.

Brruncienue miomaaei

[IpaBuibHbIE
MHOT'OYTOJIbHUKH.
Yucno n. JInnna
OKPYXXHOCTH, TyTH
OKPY>KHOCTH.
Pannannas mepa
yria.

[lnomane kpyra,
CEKTOpa, CerMeHTa

®opMyJIMPOBATH OIIPEIEICHNAE IPABUIIBHBIX MHOTOYTOJIbHUKOB,
HAXOAMTh UX 3JIeMEHTHI. I10J1b30BaThCs IOHATHEM JUTMHBI
OKPY’KHOCTH, BBEJIEHHBIMC IIOMOLIBIO IPABUIIBHBIX
MHOT'OYTI'OJIbHUKOB, ONIPedeJsiTh YUCIIO T, JUIMHY IyTU U paJuaHHYIO
Mepy yriia.

IIpoBoauTh MEpexos OT paJuaHHON MEpHI yIilaK

IpagycHON 1 Ha00OpOT.

OmnpeneasaTs II0MAAL Kpyra.

BeiBoauTh hopMy.Jibl (B IpagyCHON U paJaHHON Mepe)asis JJIMH
JyT, IJIOLAAECH CEKTOPOB U CETMEHTOB.

Boruncasite wiomaau Guryp, BKIOYAOIUX JIEMEHTHI
OKPYXKHOCTH (KpyTa).

Haxoauts 1romany B 3aj1a4yax peaibHON KU3HU

I[BI/I)KGHI/IH IIIIOCKOCTH

[lonsTue o aBM>XEHNN
IIJIOCKOCTH.
[TapannenbHbIA
IIEPEHOC, TOBOPOT
[IpumeHeHue

IIpH pCUHICHUH 3aaa4

Pa30upatp npumMepsl, WILTIOCTPUPYIOIINE TIOHATHS

JIBUKECHMUSI.

DopMyJMPOBATh OIIPEACICHNS TapAJIEIBHOTO IEPEHOCA,IOBOPOTA U
0CEBOM CUMMETpUU. BBIBOAUTH NX CBOMCTBA, HAXOAUTH HENOIBHIKHBIC
TOYKH.

HaxoanTh LeHTPHI U OCH CUMMETPUN IpocTeHIINX HuUryp.
IIpumeHsTH MapaeNbHbIi IEPEHOC U CUMMETPUIO MIPU PELICHUN
T€OMETPUUECKHX 3a/1a4 (pa30oupaTh MPUMEPHI).

Hcnoab3oBath U1l TOCTPOEHUS U HCCIIeI0BaHUNIIN(POBHIE

pecypchl

[ToBTOpEeHUE, 0000IICHHE,
CUCTEMaTH3allis 3HAaHUI

[ToBTOpEHNE OCHOBHBIX
TOHSTUHN 1

OnepupoBaTh NOHATHAMM: (QUTYpa, TOUKA, TIPSIMAsi, yrod,
MHOTOYTOJILHUK, PABHOOEAPECHHBIN U PABHOCTOPOHHUI
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METO0B KypcoB 79
KJIaCCOB, 0000IIIeHIEN
cucreMaru3anus
3HaHUMU.
IIpocreitmme
reoMeTpruecKue (puryps
U UX CBOMCTBA.
N3smepenue
reOMETPUUYECKUX
BEJIMYHH.
TpeyrosbHUKH.
[TapannensHble U1
MEPIEHAUKYISIPHbIE
MpsIMBIE.
OKpy>KHOCTb U KpYT.
I'eomerpuueckue
IOCTPOEHUS. YTIIbI
B OKPY>XHOCTH.
Bnucanneie n
OIMCaHHBIE
OKPY>KHOCTH
MHOT'OYT'OJIbHUKOB.
[Ipsmas n
OKPY>KHOCTb.
YUeThIpEXYrOIbHUKH.
Bnucannseie

TPEYrOJbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, METUAHA,
OuCcceKTprca U BHICOTa TPEYTOJIbHUKA, TapajuIeIorpamMmm, pomMo,
MPSIMOYTOJIbHMK, KBaJpaT, TPalelys; OKpPYKHOCTb, KacaTeabHasi;
PaBeHCTBO U 1o100ue GUryp, TPEyroJibHUKOB; MAPaJUIEIBHOCTD U
NEPIEHIUKYISIPHOCTD MPSAMBIX, YTOJI MEXAY PSIMBIMUA, CAMMETPUS
OTHOCHUTEJIbHOTOUKH U MPSAMOM; JUIMHA, PACCTOSIHUE, BEIMUMHA yIJa,
IUIOIIA]b, IEPUMETD.

Hcnonb3oBath GopMyJibl: IEPUMETPA U IIOILATN
MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U ILIOLIAIU Kpyra,00béma
IPSMOYTOJIBHOTO Mapasiesienunesa.

OnepupoBaTh NOHATHAMM: NIPSIMOYIOJIbHAS CHCTEMA

KOOPJMHAT, BEKTOP; HCMOJIb30BATh 3T MOHITUS AJIS
NPEeCTaBICHUS JaHHBIX U PEIIEHUs 3a/1a4, B TOM YHCIIeU3

JPYTUX y4eOHBIX IPEIMETOB.

Pemathb 3a1a4u Ha NOBTOPEHHE OCHOBHBIX MTOHATHH, NILTIOCTPALIUIO
CBSI3€HM MEXY Pa3IMUHBIMU YacTAMH Kypca.BeiOnparTs Meton 11
pelIeHns 3a1auH.

Pemathb 3aga4u U3 NOBCETHEBHOM KU3HU
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Y OIMCaHHbIC
YETBIPEX YT OJIbHUKU.
Teopema I[Mudaropa u

Haydalia TPUT'OHOMCETPHH.

Pemenne o0mux
TPEYrOJIbHUKOB.
[IpaBunbpHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
TJIOCKOCTH.
JBmwxkenus. [Togooue.
Cummerpust.
[nomane. Beruucnenne
ronanen. [nomanu
o100HBIX (Uryp.
JlexapToBEI
KOOPJIMHATHI HA
MIJIOCKOCTH.

Bexkropsl

Ha IJIOCKOCTH

OBHIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68
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PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KITIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

B coBpeMeHHOM 1IMGPOBOM MHpE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS TPAKTUUECKUX MPUITIOKEHHUM, TaK U UX POJIU
B 00pa30BaHUU, HEOOXOIMMOM KaXKIOMY 4elloBeKy. BospacTtaer uncno mpodeccuit, mpu
OBJIQJICHUH KOTOPBIMU TpedyeTcs xopoiiasi 0a30Bast HOArOTOBKA B 00JIaCTH BEPOSATHOCTU
Y CTATUCTHUKHU, TaKasi MOJrOTOBKA BaKHA JIJISl TPOJOJKEHUSI 00pa30BaHUs WIS YCIICITHON
po(eCcCUOHAIBHON Kapbephl.

Kaxx11p1i1 4esioBeK NOCTOSIHHO TPUHUMAET PEIICHHUS HA OCHOBE HMEIOLIUXCS Y HETO
JTaHHbIX. A JJi1 OOOCHOBAHHOTO NPUHATHS PEUICHMs] B YCIOBUSAX HEAOCTaTKa WIIU
n30bITka HWHGOPMAMU HEOOXOJMMO B TOM 4YHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTaTUCTUYECKOE MBILIUICHHE.

HIMeHHO 103TOMY OCTpO BCTajla HEOOXOAUMOCTh CPOPMHUPOBATH Y 00yUaIOIIUXCS
(YHKIHMOHAJIBHYIO T'PAMOTHOCTh, BKJIIOYAIOLIYI0 B C€0Sl B KauyeCTBE HEOThEMIIEMOU
COCTaBJISIIOLIEH yYMEHHE BOCIPUHUMATh U KPUTUYECKH AHAJIU3UPOBATH MH(OPMALUIO,
IIPEICTABICHHYIO B Pa3JIMUHbIX (POpMax, MOHUMATh BEPOSATHOCTHBIM XapaKTep MHOTUX
peaNbHBIX MPOLECCOB M 3aBUCUMOCTEM, NMPOU3BOAUTH MPOCTEHIIME BEPOSTHOCTHBIC
PacYETHL.

3HAaKOMCTBO B Y4YEOHOM Kypc€ C OCHOBHBIMH NpPHHLMIAMH cOOpa, aHaau3a H
OpeJCTaBICHUS JaHHBIX U3 pa3IM4yHbIX cdep >KM3HM OOIIecTBa W TrocyAapcTBa
npuoOuiaeT oOydalluxcs K OOMIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKM pPAa3BUBACT HAaBBIKM OpraHU3alMM Mepedopa W MoAcYETa 4YHUCIia
BapMaHTOB, B TOM YHCJE B MPUKIAAHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMHU TEOpPUHU
rpadoB co3maéT maremarudeckuil (yHaamMeHT Uil (GOPMHPOBAHUS KOMIETEHIUIB
obnactu uHPOpMATUKH W MUPPOBBIX TexHOJOTHHA. [Ipy W3y4eHUM CTAaTUCTUKU U
BEPOSITHOCTH 00OO0TalllaloTCsl MPEACTaBICHUSI O0y4YaloIIMXCd O COBPEMEHHOW KapTHHE
MHUpa U METOJaX €ro MccieJoBaHusA, (OPMUPYETCS NOHUMAHUE POJIM CTATHUCTUKHU Kak
UCTOYHUKA COLMAIbHO 3HAYMMON WHGOPMAMUM U 3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTcTBUU C JaHHBIMHU LIENISMHU B CTPYKTYpe IpOrpaMMbl y4eOHOTrO Kypca
«BeposTHOCTB U CTAaTHCTHKA» OCHOBHOTO OOIIET0 00Opa30BaHUS BBIJECIECHBI CIEAYIOLINE
coJepkaTenbHO-MeToAnueckue JuHuu: «llpencraBneHrne AaHHBIX W OIHMCATENbHAs
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOMHATOPUKNY, «BBeleHHe B TEOpHIO
rpadoBy.

Conepxxanne nuHuun «lIpencraBieHre AaHHBIX M ONMCATENIbHAS CTATUCTHUKA»
CII’KUT OCHOBOM Jyisi (POPMHUPOBAHUS HABBIKOB Pa0OTHI ¢ MHPOpPMAIIUEH: OT YTCHUS U
UHTEpIIpeTalud HMHPOpMAIMM, MpPEICTaBICHHON B Ta0iuLax, Ha JguarpamMmax u
rpadukax, 10 coopa, IpeCTaBICHUs U aHAJIM3a JAHHBIX C MCIOJIb30BAHUEM
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CTAaTUCTHUYECKUX XapaKTEPUCTHK CpPEIHUX U pacceuBanus. PaboTtas ¢ JaHHBIMH,
oOyyaromuecss y4yaTcs CUMTBIBATh M HUHTEPNPETHPOBATH JIaHHBIC, BBIJIBUTATh,
apTyMEHTHPOBATh U KPUTUKOBATH MTPOCTEHUIITNE TUTTOTE3bI, PA3MBITIUIATH HaJl (DaKTOpaMu,
BBI3BIBAIOIIMMH H3MEHUYHMBOCTh, W OILICHMBATh HMX BIMSHUE Ha pacCMaTpHBacMbIC
BEJIMYMHBI U TIPOIIECCHI.

NHTYynTHBHOE TMPEACTAaBICHUE O CIy4YalHOM W3MEHYMBOCTH, MCCIEIOBAaHUE
3aKOHOMEPHOCTEH M TEHACHIMNA CTAaHOBHUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3y4CHUS
TEOPHUH BEPOSATHOCTEH. bobIioe 3HaueHNe UMEIOT MPAKTUIECKHE 3aaHusl, B YACTHOCTH
OTIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMH MOJICTISIMHU.

[ToHsTHE BEpOATHOCTH BBOJUTCS KaK Mepa MpaBaoIo00us CIyIaiiHOTO COOBITHS.
[Tpu n3ydenun y4eOHOTO Kypca 00ydaromnfecs: 3HaKOMSTCS ¢ TPOCTEUIITUMU METOJaMHU
BBIYKCIICHUSI BEPOSATHOCTEH B CIy4YalWHBIX SKCIEPUMEHTAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, IMO3BOJISIOMIUMHA CTaBUTh U
pematb Oosee CloXkKHbIE 3a7aud. B yueOHbI Kypc BXOAST HAa4YaJIbHbIE MIPEICTABICHUS
O CIy4alHBIX BETMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaIOIIUXCSC
MHOXECTBAMU W OCHOBHBIMHM OIEpalMSIMH HaJ MHOXKECTBAMH, PacCMAaTPUBAIOTCS
npuUMepbl TPUMEHEHHUS MJis pEIICHUsS 3a/lad, a TakKKe HCIOJIb30BaHUS B JPYIHX
MaTEeMaTHYECKUX Kypcax U y4eOHBIX MPeAMETax.

B 7-9 xnaccax uzyuaetcst yueOHbI Kypc « BeposSTHOCTB U CTaTUCTHKAY, B KOTOPBIi
BXOAT pasnensl: «lIpencraBieHue MaHHBIX W ONMKCATENbHAS CTATUCTHKAY,
«BeposaTHoCThY», « DIIeMEHTH KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

OOmiee 4MCIO YacoB, PEKOMEHAOBAHHBIX [JII M3yYCeHHs Y4YeOHOTo Kypca
«BepositHOCTh M cTaTHcTHKay, — 102 vaca: B 7 kitacce — 34 vaca (1 gac B Hemenio),
B 8 kiacce — 34 yaca (1 yac B Henenmo), B 9 kimacce — 34 yaca (1 yac B Hezeno).

COAEPKAHUE OBYUEHMUSA
7 KIIACC

[IpencraBnenne JaHHBIX B BUAEC TaONWIl, auarpamm, rpadukoB. 3armoJHEHUE
Ta0JINI], YTEHHE U TOCTPOCHUE AMarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenune rpadukoB peandbHBIX MporieccoB. M3pieuenne wHGOpMAIUM U3 IUATPaMM U
Ta0JIHII, UCTIONH30BAHNUE U MHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTHCTUKA: CpeaHee apudmMeThdyeckoe, MeauaHa, pa3Max,
HauOOoJbIIIee U HAMMEHBIIIEE 3HaYCHUST HA00pa YMCIIOBBIX JaHHBIX. [IpuMepsI ciaydaitHOM
WU3MEHYHUBOCTH.

Cry4daliHBIN SKCTIEPUMEHT (OTIBIT) U CIy4aiiHOe coObITHE. BeposITHOCTh 1 YacToTa.
Ponb MasioBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOE U B OOIIIECTBE.
MoHera u urpajibHas KOCTb B TEOPUHU BEPOSTHOCTEN.

I'pad, Bepmna, pebpo. Crenenp BepinHbl. Yucno pédep 1 cyMMapHasi CTEICHb
BepiuH. [Ipencrasnenue o cBsa3HoctH rpada. Lenu u mukist. [lytu B rpadax. O0xoxq
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rpada (disepoB nyth). [IpencraBnenue o6 opueHTHpoBaHHOM rpade. Pemenue 3amau
C MOMOIIBIO IpadoB.

8 KJIACC

[IpencraBienne qJaHHBIX B BUE TaOIHII, TUArpaMm, TpaQuKoB.

MHOXeCTBO, JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Oniepanuuu HaJ MHOXKECTBaAMU:
oObenuHeHue, nepecedeHue, nomnoiaHenue. CBOMCTBa omepanuii HaJl MHOXKECTBAMH:
MIEPEMECTUTENBHOE, COYETATEIBbHOE, PACTIPEACIIUTENIBHOE, BKIIOUEHUs. Vcnob3oBanue
rpaduueckoro mNpeACTaBICHUS MHOXECTB ISl OMHCAHMS pEalbHbIX IPOIECCOB U
SBJICHUH, IIPU PEIICHUU 3a/a4.

N3mepenne paccemBaHus JaHHBIX. /JluUcnepcuss W CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciydyailHOro omnbiTa. CiydaitHeie coObITHs. BeposiTHOCTH
coObITUH. ONBITHI ¢ PaBHOBO3MOXKHBIMHM 3JIEMEHTAapHBIMU COOBITUSAMHU. CiyyaliHbIN
BbIOOp. CBsI3b MEXAY MajJOBEPOSATHBIMU M MPAKTUYECKU JTOCTOBEPHBIMU COOBITHSIMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTb ITyTH, CYIIECTBOBAHHME BUCSYEH
BEPILMHBI, CBSI3b MEXKAY YHUCIOM BEpUIMH U yucioM pédep. [IpaBuino ymHOXKEHHS.
Pemienue 3a1a4 ¢ momo1ibio rpados.

[IpotuBonosnoxHeie coObiTud. Jnarpamma Diinepa. OObeAMHEHNE U TIEPECEUCHUE
coobiTnii. HecoBmecTtHbie coObiTus. DoOpMmyna CIOXKEHHUS BEpPOSTHOCTEH. Y cCiIoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumbie coOwiTus. IlpencraBnenue
DKCIEPUMEHTa B BHJE JepeBa. PemieHne 3a1ad Ha HAaxO0XICHUE BEpPOSATHOCTEU
C IOMOUIBIO J€PEBA CIIYUYAMHOTO SKCIIEPUMEHTA, IUarpaMMm JWiiepa.

9 KJIACC

[IpeacraBnenre MaHHBIX B BHUjE TAONUIl, AUarpaMm, rpaukoB, UHTEPIPETAIIUSI
JNaHHbIX. UTeHue 1 ocTpoeHue TabJnll, TuarpaMm, rpad)KoB MO peajibHbIM JJAHHBIM.

[lepectanoBku u ¢aktopuan. CodyeTaHUss W YUCIO COUYeTaHUU. TpPEeyroIbHUK
[Tackans. Pemenue 3a1au ¢ UCMoab30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckast BepossTHOCTh. CiydailHbIi BBIOOp TOYKM U3 (UTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPYKHOCTH.

UcnbiTanne. Ycnex u Heygaya. Cepusi UCObITaHUM 110 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepaysuu. BeposTHOCTH cOOBITHII B cepyu UCTIbITaHUI bepHyin.

CinyuaiiHasgs BeJIMYMHA W PACIPENCIICHUE BEpOSITHOCTEW. MareMatuyeckoe
OXXHUJaHue U nucnepcus. [Ipumepsl MaTteMaTHUYECKOTO OXKUJIAHUS KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS BEJIWYMHBI. MaTeMaTHyeCcKOe OXKUIAHUE U JUCTIEPCUS CIyYahuHON
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm».

[TonsiTue o 3akoHe Oonbmux yncen. Mi3mepeHue BeposSTHOCTEN ¢ TOMOIIBIO YacTOT.
Ponb 1 3HaUeHHe 3aKoHa OOIBIINX YHCEI B IPUPOJIE U OOIIECTBE.
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INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yIbTaTBl OCBOCHHS NPOTpaMMBbI y4eOHOTO Kypca K KOHILY
oOydeHwus B 7 KJjacce:

Yurate wuHpOpMalMIO, TNPEACTABICHHYI0 B Tabnmumax, Ha JuUarpaMmax,
MPEACTaBIATh JaHHBIC B BUJIC TAOJIMII, CTPOUTH JTMarpaMMbl (CTOJIOMKOBBIE (CTOI0UATHIE)
Y KPYrOBBIE) 10 MACCUBAM 3HAYEHUI.

OnucelBaTh U HHTEPIPETUPOBATH PEATbHBIC YHCIOBBIC JaHHBIC, IPEICTaBICHHbIC
B Ta0JIMIIAX, HA AMAarpamMmax, rpadukax.

Hcnonb3oBath AJi OMUCAHUSI JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CpPEIHEE
apu(pMeTHYecKoe, MeInana, HauboJIblllee U HaMMEHbIIIEe 3HAYCHUS, pa3Max.

NMmeTp nipesicTaBIeHUE O CTy4alHON M3MEHYMBOCTH Ha MMPUMEPaXxX LEH, PU3NUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMEThb MPEICTABIECHUE O CTATUCTHUECKON
YCTOMYHUBOCTH.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4EeOHOTO Kypca K KOHILY
oOyueHnus B 8 KJjacce:

N3Bnekats u npeoOpa3oBbIBaTh UHPOPMALMIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpamm, rpa@uKoB, MPeICTaBIATh JaHHbIE B BUAE Ta0JIUL, AUarpamMmm, rpa(ukos.

OnuceIBaTh TaHHBIE C TOMOIIBIO CTATUCTHYECKHUX NIOKA3aTeeh: CPEIHUX 3HAUYCHUN
U Mep paccenBaHus (pa3max, JUCIEPCHs U CTAHIaPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAUYEHUH W YACTOThl COOBITHM, B TOM 4YHCIIE IO
pe3ynbTaTaM U3MEepEeHUi U HaOII0EHU .

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITHI B OIBITAX, 3HAas BEPOSITHOCTU
AJIIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE€ B OMBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSIMH.

Hcnonb3oBaTth rpaguyeckue MOJAEIU: JEPEBO CIy4YailHOrO 3KCIEPUMEHTA,
JyarpaMMbl Diiiepa, YuciIoBas mpsiMas.

OnepupoBaTh NOHATUSAMU: MHOKECTBO, IOJMHOKECTBO, BBIMIOJIHATh ONEpPaLUU HaJ
MHOKECTBaMU: OOBEIUHEHUE, NEPECeUCHUe, AONOJHEHUE, MEePEUUCISITh SJIEMEHTHI
MHOKECTB, IPUMEHSTh CBOICTBA MHOKECTB.

Hcnonb3oBathk rpaduyeckoe NpeCcTaBICHUE MHOKECTB U CBSI3eM MEXKIy HUMU JJIst
OMMCAHMS TIPOLIECCOB U SBJICHUI, B TOM YHUCJIE IPU PEUICHUU 33]1a4 U3 IPYTruX y4eOHbIX
MPEIMETOB U KYPCOB.

[IpeameTHBIC pE3yNbTaThl OCBOEHHUS MPOrPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHnus B 9 KJjacce:

W3Bnekate U mpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
WUCTOYHHKAX B BHUJAC TaOJHIl, aAWarpamMMm, rpaduKoB, TPEICTaBISATH JTaHHBIC B BHJIC
Ta0JIuUII, JUarpamMmm, rpaduKoB.
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Pemarp 3amaun  OpraHm3oBaHHBIM  MepeOOpoOM  BapHMaHTOB, a  Takxke
C UCTIOJIb30BAaHHEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonp30BaTh onucarelbHbIE XapAKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE CPEIHUE 3HAUYCHHS U MEPBI PACCEUBAHMSL.

HaxoguTh 4acTOThl 3HAYEHU M YACTOTHI COOBITHS, B TOM YHCIE MOJB3YICh
pe3yabTaTamMyu MIPOBEAEHHBIX U3MEPEHUM U HAOIIOICHU.

Haxonutb BEpOSATHOCTH CIydalHBIX COOBITHI B U3YUYEHHBIX OMBITAX, B TOM YHUCIIE
B OIBITAX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU, B CEPUSX HUCIBITAHUN
JI0 IEPBOTO yCI€Xa, B CEpUsIX UCIbITaHui bepHyu.

HNmMeTh npencTaBieHUE O CIyYalHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NMeth mpencraBieHue O 3aKOHE OOJBIIMX YHCET KaKk O MPOSIBICHUU

3aKOHOMEPHOCTH B CIIy4alHOW M3MEHUYMBOCTU U O POJM 3aKOHA OOJIBIIUX YHCEI
B IIPUPOJI€ U OOILIECTBE.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
HaunmenoBanue paszzaena KomuuectBo OcHoBHOE coepKaHue OCHOBHBIE BHIBI JCSITSILHOCTH 00YJarOIINXCS
(TemmI) Kypca 4acoB

[IpencraBienne qaHHBIX 7 [IpencraBnenne qaHHBIX OcBanBaTh C10CO0OBI NPEICTABICHUS CTATUCTUYECKHUX
B Tabnuinax. [Ipakruueckue JAHHBIX ¥ YUCIIOBBIX MACCUBOB
BBIUMCIICHHUSI 110 TAOJIUYHBIM C TIOMOIIBIO TAOJIUI] U AUArPaMM C UCIIOJIb30BAHUEM
naHHbIM. M3Bneuenue u aKTyaJlbHBIX U BOXXHBIX JaHHBIX (JeMorpaduueckue qaHHbIE,
UHTEPIIpETANS TAOIUYHBIX MPOU3BOICTBO MPOMBIIIJIEHHON U CEIbCKOXO03SIICTBEHHOM
naHHbIX. [IpakTuyeckas pabora IPOAYKIIMH, OOIIECTBEHHBICU TPUPOIHBIC SIBICHNUSA).
«Tabnuup. N3yuyath MeToABI pabOTHI C TAOIUIHBIMU U
I'papuueckoe rpadUueCcKUMU MPEeACTaBICHUSIMU JaHHBIX C
MIPE/ICTABICHNE JAHHBIXB MOMOIIBIO ITU(PPOBBIX PECYPCOB B XOE
BH/JIC KPYTOBBIX, MPAKTHYECKHUX paboT
CTOJOMKOBBIX (CTONIOYATHIX)
nuarpamMm. Urenue u
MOCTPOEHUE JUATPAMM.
[Tpumeps! nemorpapudecKkux
JIarpamm.
[TpakTudeckas pabota
«/InarpammsDy

OnucaTtenbHasi CTATUCTUKA 8 UYucnoseie HaOopbl. CpenHee OcBanBaTh NOHSATHSI: YUCIIOBOM HAOOP, Mepa IEHTPATHHOU
apudmeTuyecKoe. TEHACHIINU (Mepa IIEHTpa), B TOM YHCIIeCpeHee
Menuana uncioBoro Habopa. apudMeTHIecKoe, MeruaHa.

92




Y CcTOMYMBOCTE MEIUAHKI.
[TpakTnueckas padota
«CpenHue 3HaYCHUSY.
Haubonpliee 1 HauMEHbIIIEE

3HA4YCHHA YHUCJIOBOI'O Ha60pa.

Pa3zmax

OnuceIBaTh CTaATUCTUYECKHUE JAHHBIE C IOMOIIBIO
cpeaHero apu(pMeTHYecKoro u Meauansl. Pemare 3agaun.
H3y4yaTh cBOMCTBA CPEIHUX, B TOM YHUCIIEC

IIOMOILBIO IIU(PPOBBIX PECYPCOB, B XO/1€

MPAKTUYECKHUX paboT.

OcBanBaThb NOHATHSA: HauOOJIbIIIEE U HAUMEHbILIEE
3HAYEHUS YUCIIOBOIO MacCHBa, pa3Max.

PemaTh 3apaum Ha BEIOOP crioco0a ONMMCAHUS JaHHBIX

B COOTBETCTBHMHM C IPUPOJON JaHHBIX ULEISIMU
VICCIIEIOBAHMS

CnyqaﬁHaﬂ U3MCHYHBOCTb

CHy‘IaI\/’IH«’iH NU3MCHYHNBOCTD

(mpumepsl). YacroTa 3HaUeHUN

B MacCHBE JIaHHBIX.
I'pynnupoBka.
I'ucrorpammsl.
[TpakTnueckas pabora

«CnyyaitHast UBMEHYUBOCTbY

OcBauBaTh NOHATHS: YACTOTA 3HAYECHUI B MACCUBEAHHBIX,
IpYNIUPOBKA JaHHBIX, THCTOrpaMMa.

CTpouTh 1 aHAJIM3UPOBATHL THCTOTPAaMMBI, OAOHPATH
NOAXOJAIIMN ar rpynnupoBku. OcBauBaThb

rpaduyeckre MpeCTaBIeHHs Pa3HBIXBUIOB CIIydaifHON
WU3MEHYMBOCTH, B TOM YHCJIE

C IOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XO/I€

MPaKTUYECKON pabOThI

Brenenue B Teoputo rpadoB

I'pad, Bepmmna, pedpo.
[Ipencrasnenne 3agaun

¢ nmomoInpko rpada. CreneHb
(BaJIGHTHOCTD) BEPILIUHBI.
Yucno pédep u cymmapHas
crerneHb BepuH. Llens u

OcBauBaTh nousitusi: rpad, sepuinHa rpaga, pedporpada,
CTereHb (BaJCHTHOCTh BEPIIMHBI), LIETIb U IIUKJI.
OcBauBaTh NOHATHUS: IYTh B rpade, 3i1epoB MyTh,00X0/1
rpada, OpueHTUPOBAHHBIN Tpad.

PemaTe 3a1a4M Ha TOUCK CYMMBI CTETIEHEN BEPILIUH
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nuki. [1yte B rpade.
[IpencraBienue o CBA3HOCTH
rpada. O6xox rpada (itnepon
MyTh).

[IpencraBnenue

00 OpUEHTUPOBAaHHBIX

rpadax

rpada, Ha mouck 00xoza rpada, Ha HOUCK ITyTEeHB
OpPUEHTHUPOBAHHBIX Ipadax.

OcBauBaTh cnoco0bI IPEICTaBICHHS 33/1a4 U3 Kypcaanreopsl,
T€OMETPHUH, TEOPUHU BEPOSTHOCTEH, APYTUX MPEIMETOB C
HIOMOIIBIO TpadoB (KapThl, CXEMBI, YJICKTPHYECKHE IICTIH,
(GYHKIIMOHAJIbHBIE COOTBETCTBHUS) Ha IPUMEpax

BeposiTHOCTB 1 yacToTa
CJIy4aifHOr0 COOBITHS

CiyyaliHbl{ ONBIT U CIIy4aliHOE
coObITHE. BeposTHOCTb U
gacTtoTa coobITUs. Posb
MaJIOBEPOATHBIX U MPAKTHUECKU
JIOCTOBEPHBIXCOOBITHH B
IpUpoze U

B oOmmecTBe. MoHeTa u
urpajibHasi KOCTb B TEOpUU
BEPOSITHOCTEH.

[TpakTrueckas padbota
«YacroTa BbIIIaJIEHUS Opia»

OcBanBaTh NOHATHSA: CIy4YalHBIN OIBIT U CIy4alHOE
coOBITHE, MAJIOBEPOSITHOE U IIPAKTHYCCKUIOCTOBEPHOE
COORITHE.

H3yuaTh 3HaUMMOCTh MaJIOBEPOSITHBIX COOBITUIB

MpUpPO/JIe U OOIIECTBE HA BAXXHBIX TPUMEpPAX

(aBapuu, HeCYaCTHBIE CITy4aH, 3alUTa MEPCOHAITBHON
uH(popMaIny, epeaayda JaHHbIX).

HM3yuath poib  KJIACCHMUECKUX  BEPOSTHOCTHBIX
Mojenei (MoHeTa, WrpajlbHas KOCThb) B TEOPHH
BEPOSITHOCTEM.

Habaongats W M3y4aTh 4YacTOTy COOBITH B TPOCTBIX
9KCIIEPUMEHTAaX, B TOM YHUCIIE C TOMOIIBIO ITU(POBBIXPECYPCOB,
B X0/JI€ TTPAKTUYECKON pabOThI

O0001enue,
cHUCTEMaTH3aIMsl 3HAHUH

[IpencraBienue JTaHHBIX.
OmmcaTenbHas CTAaTUCTHKA.
BeposiTHOCTB citydaitHOro
COOBITHS

IToBTOPATH U3Y4EHHOE U BBICTPAUBATH CUCTEMY3HAHUM.
PemaTe 3a1a4M Ha IIPEICTaBICHNE U OIIUCAaHUE JAHHBIX
C MOMOIIBIO0 U3YUYEHHBIX XapakTepucTuk.QocyxaaTh
NpHUMepbI CITy4aiiHbIX COOBITHH,
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MAJIOBCPOATHBIX U IMMPAKTHYCCKU JOCTOBEPHBIX CHy‘l&fIHI:IX
CO6I)ITI/II71, HX POJIM B IPUPOJAEC 1 )KU3HNYCIIOBCKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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8 KJIACC

PaccenBanne JaHHBIX

YHCIIOBOTO HAbODA.
CranmapTHOE OTKIIOHCHHE
YHCIOBOTO HAbopa.

I[I/Ial" PaMMBI PaCCCUBAHUA

Haunmenoanue pasznena KoymmuectBo OcHoOBHOE cojiepKaHue OcCHOBHBIE BUJIBI ICATSIILHOCTH 00YJarOIINXCS
(TemmI) Kypca 4acoB

[loBTOpEeHME Kypcal 4 [IpencraBienue JaHHbBIX. IToBTOPATH H3yYEHHOE U BHICTPANBATH CUCTEMY3HAHUH.

KJlacca OnucarenpHas CTaTUCTHKA. Pemarh 3a5aum Ha peiCTaBICHNUE U ONMCAHUE JAHHBIX C
CinydaiiHasi ”3BMEHUNUBOCTb. IIOMOUIbIO U3YUEHHBIX XapaKTepUCTUK. PemiaTs 3aqaum Ha
Cpeanue ynciaoBoro Habopa. IIpe/ICTaBICHUE TPYNINUPOBAHHBIXIAHHBIX U ONMCaHHUE
Crnyyvaiinble COOBITHSL. CIIy4aliHOM MU3MEHYHMBOCTH.
BeposTHOCTH 1 4acTOTHI. Pemarsb 3a1aum Ha ONpeeIIEHNE YaCTOThI CIIy4aiHbIX
Krnaccuueckue Mozenu Teopun coOBITHIA, 00CYKJICHIE PUMEPOB CITYYANHBIX COOBITHIA,
BEPOATHOCTEN: MOHETA U MaJIOBEPOATHBIX U MPAKTHUECKU JOCTOBEPHBIX CITy4alHBIX
UrpajibHasi KOCTh COOBITHIA, UXPOIU B MPUPOJIE U KU3HU YeIIOBEKa

OnucarenbHas CTAaTUCTHKA. 4 Otknonenus. lucnepcust OcBauBaTh NOHATHSA: TUCIIEPCUS U CTAaHAAPTHOE

OTKJIOHCHHEC, UCITIO0JIb30BATDb 3THU XAPAKTCPUCTUKHU I
OIMMrUCaHUuA paCCCUBAHUA TaHHBIX.

Bbl}IBHFaTb runore3nl 00 OTCYTCTBHU HNJIM HAJIMYUHCBA3HU I10

AuarpamMmaM pacCCUBaHUs.

CTpOI/ITb AuarpaMMbl paCCCUBAHUS 11O UMCIOIIUMCAIAHHBIM,

B TOM YHCJIC C TIOMOMIBIO KOMIIBIOTEpA
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MHuoxecTBa

MHO)I(CCTBO, IIOAMHOKECTBO.

OnepauHH Haa MHOXKECTBaAMHU:

00BbeAMHEHNE, TIEPECEUCHHUE,
JIOTIOJTHEHHE.

CaoiicTBa onepanuitHaa
MHOXECTBAMHU:
NEPEMECTUTEIBHOE,
COYETaTeNIbHOE,
pacrpenenuTenbHoe,
BKITIOYCHUSI.
I'papuueckoe
npeaCTaBICHUE
MHOYECTB

OcBauBaTh NOHATHSA. MHOXKECTBO, JIEMEHT
MHOKECTBA, [IOJMHOKECTBO.

BbInoJHATH onepanuu HaJ MHOKECTBAMU:
o0beIMHEeHNE, TIepECeUCHNUE, IOTTOTHEHHE.
Hcnonb30BaTh CBOMCTBA: IIEPEMECTUTEIIBHOE,
COUETATENILHOE, PACIPEACIINTENbHOE, BKIIOYCHHUS.
Hcnonb3oBath rpadguueckoe npeacTaBIeHUe MHOXKECTB
IIPU ONMCAHUM PEATIBHBIX MTPOLIECCOB U SIBJICHUH, IPU
peLIeHUH 3a1a4 U3 APYruX y4eOHBIXIIPEAMETOB U KypCOB

BeposTHOCTB CityyaliHOro
COOBITHUSA

DneMeHTapHbIE COOBITHSL.
Crnyyvaiinble COOBITHS.
brnaronpusArcTByromue
AJIeMEHTapHbBIE COOBITHSI.

BepostHocTr coObITHIl. ONBITHI C

PaBHOBO3MOHBIMHU
AJIEMEHTApPHBIMU COOBITHUSMH.
CrnyualiHblii BEIOOD.
[TpakTudeckas pabota
«OMBITBI

C pPaBHOBO3MO>KHBIMHU

OcBauBaTh NOHSITHS: YIEMEHTAPHOE COOBITHE,
CIIy4aifHOe COOBITHE KaK COBOKYITHOCTb
0JIarOMPUSITCTBYIOIINX JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYKHBIE 3JIEMEHTAPHBIE COOBITHS.

Pemath 3a1aum Ha BEIYMCIICHUE BEPOSITHOCTEN COOBITUH TTO
BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUICITYyUalfHOTO OTIbITA.

Pematn 3aJJa4YM Ha BBIYUCIICHUC BCpOHTHOCTeﬁ
COOBITHI B OIBITaX C PaBHOBO3MOXHBIMHA
SJICMCHTApHBIMU CO6I)ITI/I${MI/I, B TOM 4YHCJIC

C IOMOMIBIO KOMIIBKOTEPA.
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AJIEMEHTapHBIMU IIpoBoANTH U U3yYATHh ONBITHI

COOBITUSIMI C PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMHU COOBITUSMU(C
MCIIOJIb30BAaHNEM MOHET, HTPATbHBIX KOCTEH, IPYTHX
MOJIeJIeH) B X0OJIe MPAKTUIECKON PabOThI

Brenenue B Teoputo rpadon 4 Hepeso. CBoiicTBa faepeBa: OcBauBaTh NOHATHSI: ICPEBO KakK rpad Oe3 muKIIa,BUcsIIas
CIIMHCTBEHHOCTD MYTH, BepIlIKHA (JIUCT), BETBb EPEBa, MyTh
CYIIIECTBOBaHHE BUCSUYEH B JIepeBe, TUaMeTp JepeBa.
BEPILKHBI, CBSA3b MEX]Yy YHUCIOM H3y4yaTh cBOiicTBA JiepeBa: CyNICCTBOBAaHUE BUCIUCH
BEPILKH U YnuciaoM péoep. BEPIINHBI, SIMHCTBEHHOCTh ITYTH MEXY ABYMS BEPUIMHAMH,
[TpaBuiio yMHOXKEHUS CBSI3b MEX/Ty YHCIIOM BEPIIMH U YUCIOMPEDED.

PemaTe 321241 Ha IOMCK U NIEPEUNCIICHUE TyTEHB
JIepeBe, olpeiesIeHUe Yncia BEPIIMH Ul pEOepB epeBe,
00x01 OMHAPHOTO JepeBa, B TOM YHUCJIE C MPUMEHEHHEM
IIpaBUJIa YMHOXECHUS

CrnyuaiiHble cOObITHS 8 IIpoTHBONONIOXHOE COOBITHE. OcBauBaTh NOHATHUS: B3aUMHO ITPOTUBOIOJIOKHBIE COOBITHS,
Juarpamma Ditnepa. orepanuy HaJl COOBITUSIMU, 00bEIMHEHUE UTIEPECEUCHHE
OObenuHEeHNE U epeceueHne coObITHiA, Tarpamma Ditnepa (Diinepa—BeHHa), COBMECTHBIE U
coObITHil. HecoBmecTHbIE HECOBMECTHBIE COOBITHSI.
coObITHs. DopMyna CIOKEHUS N3y4aTh TeopeMbl 0 BEPOSATHOCTH OOBEAMHEHUS JIBYX
BEPOSTHOCTEH. coObITHH ((hOPMYITBI CIIOKEHUS BEPOSTHOCTEN).
[IpaBusio yMHOKEHUS PemaTh 3agaum, B TOM 4KcClie TEKCTOBBIE 3aaUlHA
BEPOATHOCTEM. Y CIIOBHAA oTpeieTIeHNEe BEPOATHOCTEN 00bEeTMHEHUS U

BEPOATHOCTD. Hezapucumsie
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coObrtus. [Ipencrabienue
CITy4aifHOTO 3KCIIEPUMEHTAB
BHJIE JIEpeBa

MEePECEUCHHS COOBITHI C ITOMOIIBIO YUCIIOBOU MPSMOH,
nuarpamm Ditepa, GopMYIIbl CII0KEHUSBEPOITHOCTEH.
OcBanBaTh NOHATHS: [IPABUIIO YMHOXEHUS BEPOSTHOCTEH,
YCIIOBHAs! BEPOSITHOCTh, HE3aBUCUMBIECOOBITHS JIEPEBO
CIIy4ailHOTO OIBITA.

H3yuaTh cBoiicTBa (OnpeIeiICHUS ) HE3aBUCHMBIXCOOBITHH.
PemaTth 3agaum Ha onpe/IeJICHUE U UCTIOIb30BAHNE
HE3aBUCHUMBIX COOBITHIA.

Pemath 3a1a4u Ha MOMCK BEPOATHOCTE, B TOMYHCIIE
YCIIOBHBIX, C HCIIOJIb30BAHUEM JIepeBa CIIy4aitHOTO

OTIBbITa

O06o0611IEHNE,
CHCTEMAaTH3alMs 3HAHUHI

[IpencraBienue JaHHBIX.
OnucarenbHas CTaTUCTHKA.
I'pads1. BepositHOCTB
CIIy4aifHOTO COOBITHSI.

OneMeHTbl KOMOMHATOPUKH

IToBTOPATH N3YYEHHOE U BLICTPANMBATH CHCTEMY
3HAHUH.

Pemars 3a1a4u Ha IpeACTaBICHNUE U OMMCAHUE TAHHBIX
C IOMOIIIBIO U3YYEHHBIX XapakTepuCTUK. PemnaTs 3axauu
C MpUMEHEHUeEM rpadoB.

Pemars 3a1a4u Ha HAXOXKICHUE BEPOSTHOCTH
CIIy4aifHOTO COOBITHS IO BEPOSITHOCTSIM DJIEMEHTaPHBIX
COOBITHH, B TOM YHCIIE B ONBITAX

C pPaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITHsIMY. PemaTh
3a/1a4M Ha HaXOXKJCHHE BEPOATHOCTEH 0ObeTUHEHHS U
nepeceyeHus COOBITUH, B TOM YHCIIEHE3aBUCHUMBIX, C
MCIOJIb30BaHNEM TpadUUeCcKUX MPEICTABICHHUN U AepeBa
CIIy4aiiHOTO OMBbITA.
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Pemats 3agaun Ha epedncieHne KOMOMHAUI(YrcTa
[IEPECTaHOBOK, YUCJIa COUETAHMUI),

Ha HaXO0XJIeHHE BEPOSATHOCTENH COOBITHIL ¢
IPUMEHEHHEM KOMOUHATOPUKH, B TOM YHCIIEC
HCIIOJIB30BaHUEM TpeyrosbHuka [lackais

OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
9 KJIACC
HaumenoBanue paznena |KomnuecTtBo OCHOBHOE coAEpKaHUE OcCHOBHBIE BUJIBI ACSATEILHOCTH 00YUYAIOIINXCS
(Tembl) Kypca 4acoB
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[ToBTOpEHME Kypca
8 kmacca

[IpencraBienne qaHHBIX.
OnucarenbHas CTAaTUCTHKA.

Omneparuu Haa COOBITUSMU.

HezaBucumocTts COOBITHIA

IHoBTOPSATH H3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHUM.

PemaTp 3a1a4u Ha NpeCTaBICHUE U ONTMCAHNE
JAHHBIX.

PemaTp 3aqaum Ha HAX0XKJIEHUE BEPOSTHOCTEM
0OBEIMHEHUS U NIepeceueHusi COOBITUI, B TOM YHUCIIE
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpaUUECKUX
IIPEACTABICHUN U JIEpEBa CIIy4alHOTO OIBITA.
Pemath 3aga4u Ha nepevncieHue KOMOUHAIIHIMA
(4ucIa mepecTaHOBOK, YMCIIa COYCTAHUH),

Ha HaXOXKICHHE BEPOATHOCTEN COOBITHI

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCIIE

C MCTOJIb30BaHKEM TpeyroibHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

[TepectanoBku. @akropual.

CoueTanus ¥ YUCIO
coyetaHuil. TpeyrojbHUK
[Tackans. [IpakTuueckas
pabota «Beruucnenue
BEPOSTHOCTEU

C UCIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUSI, yIOPSI0UEHHAs 1Mapa, Tpoilka OOBEKTOB,
IepeCcTaHOBKA, (paKTOpUal YUCIa, COYETAaHUE, YUCIIO
coYeTaHuM, TpeyronbHuK llackans.

Pemarsb 3a1a4M Ha IEPEUNCIICHUE YITOPSAAOYECHHBIX
nap, TpOeK, EPEUNCICHUE IIEPECTAHOBOK

Y COUYETAHUH DJIEMEHTOB PA3JIUYHBIX MHOKECTB.
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KOMOMHATOPHBIX (YHKITHI
AJIEKTPOHHBIX TAOJIUID)

PemaTp 3a1a4u Ha NIPUMEHEHUE YMCIIA COYETAaHUI

B anredpe (CokpaméaHoe YMHOKCHUE, ONHOM
Hprotona).

Pematsb, npuMeHsisi KOMOMHATOPUKY, 3a/1a41

Ha BBIYMCIIEHUE BEPOSTHOCTEH, B TOM YHCJIE C [IOMOIIBIO
AJIEKTPOHHBIX TAOJIHI] B XO/I€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEPOATHOCTH. Cily4allHbIN
BBIOOP TOYKH U3 PUTYPBI
Ha IJIOCKOCTH, U3 OTPE3Ka,
13 IyTH OKPYKHOCTH

OcBauBaTh NOHATHE TEOMETPUIECKON BEPOSITHOCTH.
Pemarhb 3a1a4M Ha HAX0XKACHUE BEPOSATHOCTEN

B OMBITAX, MPEJCTABUMBIX KaK BBIOOp TOUYEK

Y3 MHOTOYTOJIbHUKA, KPYyTra, OTPE3Ka WA AyTU
OKPY’KHOCTH, YACIIOBOT'O IIPOMEKYTKA

Hcnbitanus bepuynnu

Ucneitanne. Ycnex u
Heynada. Cepust uCIbITaHUN
110 TIEPBOTO ycIexa.
Ucnbiranus beprymm.
BepositHOCTH cOOBITHIA

B CEPUU HUCTIBITAHUI
bepnyu. [Ipaktnueckas
pabota «McneiTanus
bepnymm»

OcBauBaThb NOHATHS . UCIIBITAHUE, JIIEMEHTAPHOE
coObITHE B UCIIBITAHUHU (yCIIEX U HEyAaua), Cepus
VCIIBITAHUN, HACTYIJICHHE MIEPBOTO yCIexa
(Heynauu), cepust ucneiTanuii bepuymu.

Pemath 3agauM Ha HaX0XKIEHUE BEPOSTHOCTEN
COOBITHI B CEpUU UCIIBITAHUI IO IEPBOTO YCIIEXa,
B TOM UYHCJI€ C TIPUMEHEHHEM (POPMYJIbl CYMMBI
reOMETPUYECKOU IIPOTrPECCUMU.

PemiaTe 3a1a4m Ha HAXOXKIECHUE BEPOSATHOCTEN
AJIEeMEHTApHBIX COOBITUI B CEPUU UCTIBITAHUM
bepHyM, Ha HAXOXKIEHHUE BEPOSITHOCTH
ONPENEIIEHHOTO YNCIIA YCIEXOB B CEPUU UCTIBITAHUI
bepnymm.

HN3yuaTthb B X0/1€e MPAKTUYECKOH PadoOThlI,
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B TOM YHUCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTU B CEPUM UCTIBITAHUI
bepuynnu

Cny4daitHas BeIM4nHA

CrnyyaiiHasi BeIM4MHA U
pacnpeaeneHue
BEPOSITHOCTEH.
MareMaTu4eckoe 0XKUJaHNuE
U JUCTIEPCUS CIIyYalHOU
BeJIMYMHEL. [ [pumMepbl
MAaTEMATUYECKOTO OKHUIaHUA
KaK TEOPETUYECKOTO
CpPEHETO 3HAYEHHUS
BEJINYMHBI.

[TonsTre 0 3aKkOHE OOJNIBIINX
yucein. M3mepenune
BEPOSATHOCTEN C MIOMOLIBIO
yacToT. [ [pumeHenune 3akoHa
OOJIBIIIUX YUCET

OcBOMTH NOHATHS . CIIydaiiHAs BEJIMYMHA, 3HAYCHHUE
CIIy4alHOW BEJIMYMHBI, PACIIPEIEICHNE
BEPOSITHOCTEH.

HN3yuathb u 00CyKIAATH TPUMEPHI TUCKPETHBIX U
HEIMPEPBIBHBIX CIyYalHBIX BEJIMUYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHUYMBBIC BEJIMYUHBI, PACCMATPUBABIINECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CITy4alHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(OpocaHre MOHETHI, UTPATILHOM KOCTH, CO CIIyYailHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHA: MATEMATUYECKOE OXKUTAHUE
CIIy4allHOW BEJIMYUHBI KaK TEOPETUUECKOE CPEHEE
3HAYCHUE, JUCIIEPCHUS CIyYalHOU BEJIUYUHBI KaK
aHaJIor AMCIEPCUU YUCIOBOrO Habopa.

PemiaTe 3a1a4M Ha BBIYHUCIIEHUE MATEMATHYECKOTO
O0XKHUJIAHUS Y JTUCIIEPCUU TUCKPETHOM CIIy4alHOMN
BEJIMYUHBI 110 33ITAHHOMY PaCIpPEICIICHUIO, B TOM
YHUCJIE 3a]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPEAMMU.

3HAKOMUTBHCSH C MATEMATUYECKUM OKHIAHUEM U
JACTIEPCUEN HEKOTOPBIX paCIPENCICHUI, B TOM
YUCJIE pacpeIeNICHUS CITyYailHON BETUYUHBI «YUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyin.
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N3yuyaTh 4acToTy COOBITUS B TOBTOPSIFOIINXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYIO BEJIINYNHY.
3HAKOMHUTBCS C 3aKOHOM OO0JIBIIKX YKcel (B popme
bepuymn): mpu O0JIBIIIOM YHCIIC OTIBITOB YacTOTa
cOOBbITHS OJIM3KA K €T0 BEPOSTHOCTH.

PemaTh 3a1a4u Ha U3MepEHNE BEPOSITHOCTEN

C IOMOIIBIO 4acTOT. O0CYyKAATH POJIb 3aKOHA
OOJBIINX YMCENT B 000CHOBAaHUHU YaCTOTHOTO METO/Ia
U3MEPEHUS BEPOATHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIINX YKCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTH B U3MEHUYHBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIIIUX YHUCEN B PUPOJIC U
B )KM3HU Y€JIOBEKa

O0600611eHre, KOHTPOITb 10 [IpencraBieHue JaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPANBATH CUCTEMY
OnucarenbHas CTAaTUCTHKA. 3HAHMM.
BepostHOCTh CityyaliHOTO Pemathb 3a1a41 Ha IPECTABICHUE U ONUCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
koMOuHaropuku. Cinydaiiasle | PemaTh 3a7a4d Ha HaX0XKJICHUE BEPOSTHOCTEH
BCJIMYMHBI M PAaCHPCACTICHHUA COOBITHI, B TOM YHCJIC B OIBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOATHOCTEH 00BEAMHEHUS U TIEPECECUCHHUSI
COOBITUH, BBIUYUCISATH BEPOSITHOCTH B ONBITAX
C CEepUsAMU CIIy4alHbIX UCIIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
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Pecypchbl yueOHO-MeTOAMYECKOT0 00eceYeHusl.

— bubnmoreka nudpoBoro odpazopaTeIbHOTO KOHTeHTa Akagemun Munnpocsemenus: Poccun: https://urok.apkpro.ru/
— Poccwutickas snexkrponnas mkosa (POII): https://resh.edu.ru/subject/ 36

— HoBoiit oTkpeiThiii Oank 3amanuit OI'D. OUIIU: https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC2024
8DCO

— SInnexc-yueOnuk: https://education.yandex.ru/main
— GeoGebra: https://www.geogebra.org/graphing?lang=ru
— Google JoxymenTsl, Google ®opmsl, Google Tabmuisl, Google IMpesentanmuu, Google Jamboard.
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