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Pabouas nmporpamma 1o yuebHomy npenmery «MaremaTuka» (0a30BbIM YPOBEHB)
(npenmeTHass obnacte «MaremaTuka W WHGOpPMATHKa») (Jajiee COOTBETCTBEHHO —
mporpaMma IO MaTeMaThKe, MaTeMaThKa) BKJIIOYAeT IMOSICHUTEIBHYIO 3aIlHCKY,
colepkaHue oOOydYeHHUs, IUTAHHPYEMbIE pe3yJbTaThl OCBOCHHUS TMPOTPaMMBI 10
MaTeMaTHKe, TeMaTHIECKOE TITAHUPOBAHHE.

MNOACHUTEJIBHAA 3AIITUCKA

[Iporpamma mo martemaTuke st oOywaromuxcss 5-9 kjaccoB paspaboraHa
Ha ocHoBe PI'OC OOO. B mporpamme 1Mo MareMaTUKE YUYTEHbI WJEH U TOJOKEHUS
Konnenuuu pa3Butus MaTeMaTuueckoro oopazoanus B Poccutickoit deneparmm.

[IpeamMeTOM MAaTeMAaTHKU SBISIOTCS (PyHIaMEHTAIIbHBIE CTPYKTYPbI HAIIEr0 MUpPa —
IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbIE OTHOWIEHUS (OT MPOCTEUIIHX,
YCBAaMBAEMbBIX B HEMOCPEJACTBEHHOM OIIBITE, /10 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIAAHBIX Uael). MaremaTnueckue 3HaHHusI 00eCeYnBaoOT
NOHUMAHUE NPHUHIMIIOB YCTPOMCTBA W MCIHOJIb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HHTEPIPETALMIO COLUAIBHOM, DJKOHOMUYECKOW, MOJIUTUYECKOU
uH(pOpMaIUK, aIOT BO3MOYKHOCThH BBINOJHATH PACUETHI U COCTABISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYJIbI, BIAJAETh MIPAKTUUYECKUMU IPUEMAMHU IT'€OMETPUUECKUX
U3MEPEHU M MOCTPOEHUM, YUTaTh MHPOpPMALIMIO, PEICTABICHHYIO B BHUJE TaOJIHIL,
qyarpaMM U TIpa@uKOB, >XUTh B YCJIOBHUSAX HEONPEACIEHHOCTH W TOHHMATh
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

N3yuyenne marematvkud QopMupyeT y OOydaromMXcs MaTEeMaTUYECKUWA CTHIIb
MBIILIEHUS, MPOSIBISIOUIMNCSA B ONMpPEAEIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBaMBalOT TaKWE NPUEMBI U METOJbl MBIIUICHUS, KaK HWHAYKUUA M JEeIyKUHUA,
000011IeHNEe U KOHKPETU3allMsl, aHaJU3 U CHHTE3, KIacCU(PUKALUI U CHUCTeMaTU3alus,
abctparupoBaHue 1 aHajorus. OObeKThl MATEMATUYECKUX YMO3AKIIOUEHHUH, TpaBuiia UxX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXaHU3M JIOTMYECKUX MOCTPOCHHM, CHOCOOCTBYIOT
BbIpaOOTKE yMEHMs (HOpPMYIUPOBaTh, OOOCHOBBIBaTH W JOKA3bIBATH CYXKIEHUS, TEM
caMbIM pPa3BHUBAIOT JIOTUYECKOE MbIIUICHHE. V3ydyeHne maTemMaTUKu OO0ecrneyrmBaeT
(bopMHpOBaHKE AITOPUTMHUYECKOW KOMIOHEHTHI MBILUIEHUS W BOCHUTAaHUE YMEHUUN
NENUCTBOBATh MO 33JaHHBIM  QJIrOpPUTMaM, COBEPILIEHCTBOBATh W3BECTHBIE WU
KOHCTPYHpOBATh HOBBIE. B mpoliecce pelieHus 3a/1a4 — OCHOBOM y4eOHOU AesTeNbHOCTH
Ha YpOKax MaTeMaTUKU — Pa3BUBAIOTCS TBOPUYECKAs U MPUKIAIHASI CTOPOHBI MBIIIUICHHUS.
OOyuyenue MareMaTtuke Aa€T BO3MOXKHOCTb pa3BUBaTh y OOYYaIOIIMXCA TOYHYIO,
palMoHaNbHYI0O U MH(GOPMATUBHYIO peyb, YMEHHE OTOMpaTh HambOojee MOIXOISIINe
S3BIKOBBIE, CUMBOJIMYECKUE, IPpAPUUECKUE CPEACTBA JJI BHIPAKEHUS CYKJIECHUN U
HaIJISIIHOTO UX MPEICTABIICHHUS.

[Ipu W3yyeHUM MaTeMaTHKU OCYLIECTBISIETCS O0Ilee 3HAKOMCTBO C METOJaMU
MO3HAHUS JIEUCTBUTEIBLHOCTH, MPEICTABICHUSIMHA O IPEAMETE U METOJIaX MaTEMAaTUKH,
UX OTJIMYMH OT METO/IOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSX
MIPUMEHEHUS MAaTEMATUKH JIJIs1 PELICHUS HAYYHBIX U MPUKIAAHBIX 3a7a4.



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

(dopMupOBaHUE IEHTPAIBHBIX MATEMAaTHUECKUX TMOHSATHH (YUCIIO, BEIUYHHA,
reoMerpuyeckas Qurypa, nepeMeHHasi, BEpOSTHOCTb, (DYHKIIHMS), 0OeCIeYMBaIOIIUX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus 00yUYarOIINXCS;

NoJIBeIcHHEe OOY4YaroIIMXCsl Ha JOCTYIMHOM JiJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY’KAIOIIEro MUpPA, MOHUMAaHUE MAaTEMAaTUKU KaK 4acTh
oO1Iel KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00ydarommxcs,
MO3HABATENIbHON aKTHUBHOCTH, MCCIIEIOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIICHUS,
MHTEpeca K U3YUEHUIO0 MaTEMATHKU;

dbopmupoBaHrue (PYHKIIMOHATBHOM MaTEMaTUYECKOM TPAaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBICHUS MAaTEMAaTUYECKUX IMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEU
B pEaJbHBIX JKU3HEHHBIX CHUTYallUSIX U MPU U3YYCHHUH APYTHX YYEOHBIX MPEAMETOB,
NPOSIBICHUS] 3aBUCHUMOCTE M 3aKOHOMEPHOCTEH, (OopMylIHpoBaTh HUX Ha SA3bIKE
MaTeMaTUKU W CO3/1aBaTh MaTEMaTUYECKUE MOJIENIM, MPUMEHSATh OCBOCHHBIM
MaTeMaTUYeCKHid ammapaTr Uil pelleHUs [PaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPHPETUPOBATH U OLICHUBATh MOJYYEHHbBIE PE3YJIbTATHI.

OcCHOBHBIE TUHUU COJIEPKaHUSI POTPAMMBI 110 MaTemaTHke B 5—9 kiaccax: «Yucina
U BBIUKCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBaY), « DyHKIUNY, «I'eomerpus» («['eomerpuueckue pUrypbl u uX CBOMCTBaAY,
«M3MepeHne TeOMETPUYECKUX BEIUYNH»), «BeposSTHOCTh M CTaTHCTHKa». JlaHHbBIE
JIMHUY Pa3BUBAIOTCS MapajliebHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTHMKOM,
OJIHAaKO HE HE3aBUCUMO OJHA OT JPYTOM, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUN.

ConeprxaHue nMporpaMMbl IO MaTEMaTUKE, pacipeneNéHHOe o rojgamM oOy4eHMs,
CTPYKTYPHUPOBAHO TakKUM O0pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIUITHAIBHBIM
BolpocaM  oOyuwarommecss  oOpalmaauch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHE
MaTE€MaTUYECKUMH TOHATHUSMU M HaBbIKAMU OCYIIECTBIISUIOCH IOCIEI0BATENBHO U
NOCTyNaTeNbHO, C COOJIOJACHUEM IMPHUHIMIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYAJIUCh B OOLIYI0 CHUCTEMY MaTEMaTHYECKUX MPEJACTaBICHUN OO0y4aromuxcs,
pacmmpss 1 yriryossis €€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTHKa sBIsieTC 00s3aTeIbHBIM yueOHBIM
NpeIMETOM Ha YpOBHE OCHOBHOrO o0miero oopasoBanus. B 5-9 knaccax maremaTuka
TPaIUIIMOHHO U3y4aeTCs B paMKax CIeAYIONIMX Y4eOHBIX KypCcOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpay (BKIr0Yas 3JIEMEHTbl CTATUCTUKU U
Teopun BepoATHocTe) u «l'eomerpusi». IlporpamMmmoii Mo MaTeMaTUKE BBOAMTCS
CaMOCTOATENbHBIN YueOHbINH Kypc «BeposITHOCTh U CTATUCTUKAY.

OO6miee 4KCIIO 4acOB, PEKOMEHJIOBAHHBIX JJISI U3YyUYCHHUS MaTeMaThku (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOTO 0Omero ooOpaszoBanusi, — 952 waca: B 5 kimacce —
170 gacos (5 yacos B Heqemo), B 6 kinacce — 170 yacos (5 yacoB B Henenro), B 7 Kjacce —
204 yaca (6 yacoB B Hefeno), B 8 kiacce — 204 gaca (6 yacoB B HEJENIO0), B 9 Kitacce —
204 qaca (6 yacoB B HEJIEIIO).



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

N3yuenue MaTeMaTHUKU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HalpaBiIEHO
Ha JOCTHXKEHHE OOYyYaIoIUMUCS JIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
00pa30BaTEeNbHBIX PE3yIbTATOB OCBOEHUS yUE€OHOTO IIpeIMETa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  Pe3yJbTaTbl  OCBOCHUS  MPOrpaMMbl MO  MaTEMaTHUKE
XapaKTepU3yHOTCS:

1) maTpuoTHYeCKOe BOCIIUTAHHE:

MPOSIBIICHUEM HHTEpeca K MPOIIJIOMY M HACTOAIIEMY POCCHICKOW MaTEeMaTHKH,
LEHHOCTHBIM OTHOIIEHHUEM K JOCTHXEHHUSIM POCCUHMCKUX MaTEMaTHUKOB U POCCHICKON
MaTEeMaTHYECKON IIKOJIbI, K MCIOJb30BAHUIO ATUX JOCTIKEHUH B APYTUX HayKax H
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, SIBICHU, MPOUEAYP IPaXIAHCKOr0 00IIecTBa (HampuMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXAEHUIO 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
NOCTPOCHUEM HHAMBUAYAIbHONM TPACKTOPUM OOpa30oBaHMsI M >KMU3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX 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 JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSA YEJIOBEKa, MPUPOJIbI U OOIIEecTBa,
NOHMMaHHEM MAaTeMaTH4YeCKOW HayKU KakK c(pepbl UeTOBEUECKOM JesTeIbHOCTH, 3TAllOB
€€ 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 3/I0pOBOro 00pasza >KHU3HU (370pOBOE MUTAHUE, 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:

OpUEHTAIlMel Ha NPUMEHEHHWE MaTEeMaTHYEeCKHX 3HAHUN Ui pelIeHHus 3a]ad
B 00JIACTH COXPAaHHOCTU OKPY’KAIOIIEH Cpebl, IIIAHUPOBAHUS MTOCTYIKOB M OIICHKH WX
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 YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO 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;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JNEe(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIOD CHUTYalMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS
U IeUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTte ocBOEHUS IPOrpaMMbl IO MaTEMaTUKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y oOywaroierocs OyayT copMupoBaHbl METarpeIMETHBIC PE3yJIbTaThI,
XapakTepU3yrolmecs OBJIAJCHUEM YHUBEPCAJIbHBIMU TMO3HABATEIbHBIMU JICUCTBUSMH,
YHUBEPCAIbHBIMM  KOMMYHHMKATUBHBIMH  JEHCTBUSIMU U YHUBEPCAIbHBIMHU
PETryJIATUBHBIMU JIEHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aeicTBHA:

BBIABJISATH W XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTUUYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSTUH, YCTAHABIWBATH CYIIECTBEHHBIM TMPU3HAK  KIacCU(PHUKAIMKA, OCHOBAHUS
J71s1 0000IIEHUS U CPaBHEHUSI, KpUTEPUU TTPOBOJAMMOTO aHAJIN34;

BOCIIPUHUMATh, (GOPMYJIMPOBATH U TPEOOPa30BBIBATH CYXKICHHUS: YTBEPAUTEIHHBIC



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

BBISBIISITh MaT€MaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOPEUUSB
dakTax, [aHHBIX, HAOMIOJEHUSX ¢ YTBEPXKICHUAX, TpeiaraTb KPUTEPUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEH U MIPOTHUBOPEUHii;

JIeNIaTh BHIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKHU, IEAYKTUBHBIX U HHAYKTHBHBIX
YMO3aKIIIOUEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3buparth JOKa3aTeIbCTBA MATEeMAaTUYECKUX  YTBEpXKICHUU  (TIpsMbIE U
OT TPOTUBHOTO), TMPOBOAUTH CAMOCTOATEIBHO  HECIOXKHBIE JOKa3aTelbCTBa
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 JAeCTBUSA:

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

IIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJBI IO pPE3yJIbTaTam
MIPOBENEHHOTO HAOJIOECHUS, UCCACAOBAaHMS, OIICHUBATh JOCTOBEPHOCTH MOTYyYEHHBIX
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, TuarpaMmMaMu, HHOU rpauKoi U 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, pemaeMoi 3a/lauM, BBHICKA3bIBAaTh HJIEH, HAILIEJICHHBIC HA MOWCK PEIICHHUS,
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 HHINBUyaTbHOU PabOThHI
IIPU PEIICHUN yU4eOHBIX MaTEeMaTHIECKHX 3a71a4;

OPUHUMATH 1I€7h COBMECTHOW 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, apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHN C YYETOM
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 JEATEIHLHOCTH HAa OCHOBE HOBBIX OOCTOSITENHCTB, HAJIEHHBIX
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

[IpenmeTHble pe3yJbTaThl OCBOEHHUSI MPOTPaMMBbl 0 MATEMATUKE MPEICTABIICHBI
1o rojilaM 0Oy4eHUs B CIASAYIOIINX pa3jiesiax MporpaMMbl B paMKaX OT/IETbHBIX yUeOHBIX
KypcoB: B 5—6 kjaccax — kypca «Marematukay, B /—9 kiaccax — KypcoB «Anredpay,
«I'eomeTpus», « BEpoATHOCTb U CTATUCTUKAY.
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PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

MNOACHUTEJIBHAA 3AIIMCKA

[IpuoputeTHBIMH LEISIMU OOy4YeHHs MaTeMaTuke B 5—0 Kiaccax SBISIFOTCS:
IpOAOKEHNE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHITHH (4YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas @urypa), 0O0eCleyuBalOIMX MPEEMCTBEHHOCTh U

NEPCIIEKTUBHOCTh MATEMaTHUECKOT0 00pa3oBaHUs 00yUYarOINXCs;

pa3BUTHE MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydarommxcs,
NIO3HABATEJIbHOM aKTMBHOCTH, MCCIEAOBATENbCKUX YMEHMM, MHTEpeca K H3YyYEHUIO
MaTE€MaTUKHU;

HOJBEJCHUE OOyJaroluXcsd Ha JOCTYIIHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY’KAIOIIET0 MUPA;

(¢opmupoBanue (yHKIMOHAIBHOM MaTeMaTH4YE€CKOW TI'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTUYECKUE OOBEKTbl B pEAJbHBIX JKU3HEHHBIX CUTYyalUsX,
IPUMEHATH OCBOCHHBIE YMEHHUS [UISl PELICHHS IPAKTUKO-OPUEHTHUPOBAHHBIX 3aJad,
WMHTEPHPETUPOBATh MOJYyUYECHHbIE pE3yJbTaThl W OLIEHMBaTh HMX HA COOTBETCTBUE
IIPaKTUYECKON CUTYALUH.

OcHOBHbIE JIMHUM COJAEpKaHMUS Kypca MaTeMaTUKM B S5—6 Kjaccax —
apumeTnyecKkass ¥ reoMeTpUYecKasi, KOTOpPbIE PAa3BUBAIOTCS IMAPAUIEIBHO, Ka)Kaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCHUMO OJIHA OT APYIOW,
a B TECHOM KOHTAaKTE€ W B3auMojeucTBUU. Takke B Kypce MaTeMaTHUKU IPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU aire0pbl U ONMHUCATEIbHON CTATUCTUKHU.

N3yuenue apudmMeTnyeckoro marepuajia HauyMHAETCAd CO CHCTeMaTH3alud H
pa3BUTHUS 3HAHUN O HATYpaJbHBIX YUCIIAX, IOJIYYEHHBIX HA YPOBHE HaYaJIbHOTO OOIIEro
oOpa3zoBanus. IIpy 53TOM COBEpPILIEHCTBOBAHHE BBIYUCIUTEIIBHOM TEXHUKH U
(opMupOBaHHE HOBBIX TEOPETHMUECKHUX 3HAHUM  codeTraeTcsi C  pa3BUTHEM
BBIYHMCIIUTEILHON KYyJbTYpPbl, B YaCTHOCTH C OOy4YE€HHEM MPOCTEHIINM MpUEMaM
OPUKUAKA W OLEHKM PE3yJIbTaTOB BBIUMCICHUU. V3yueHue HaTypajbHBIX YHCEN
npoaoJKaeTcs B 6 Kiacce 3HaKOMCTBOM € HauaJbHBIMU OHATUSMU TEOPUH JEITUMOCTH.
Hauano u3ydenusi OObIKHOBEHHBIX U ACCATUYHBIX JpOOEi OTHECEHO K 5 Kiaccy. ITo
NEPBBIN Tall B OCBOCHUU JPOOEH, KOT/1a MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJICSIMH,
NOHATUSMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IpoOei B IOJHOM 00bEME
IpEIIIeCTBYET U3yUEHHUIO JECITUUHBIX ApoOeH, 4TO 11eecO00pa3HO C TOUKHU 3PCHHUS
JIOTUKH W3JI0KEHUS] YUCJIOBOM JIMHUM, KOTJIa MpaBUiia JEUCTBUN C JECITUUHBIMU
ApOOSIMH MOYKHO OOOCHOBATh YK€ W3BECTHBIMU AJTOPUTMAMHU BBITIOJIHEHUS JCHCTBUIMA
C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JECCSITHYHBIMU JPOOSMH PACIIUPUT
BO3MOYKHOCTH JJII TIOHUMaHUsI 00y4arolMMUCA TPUKIAJHOTO MPUMEHEHHsI HOBOM
3aMKMCH NMPU W3YYEHUH JPYTUX MNPEIMETOB M IPU MNPAKTUYECKOM HCIOJIb30BAHUM.
K 6 knaccy oTHeCEH BTOPOIi 3Tall B U3y4eHUHU JpOo0eH, I1e TPOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U NIPeoOpa3oBaHusl qpodeil, 0CBOCHHE HOBBIX

BBIUMCIIUTEIBHBIX AITOPUTMOB, OTTAUNBAHUE TEXHUKHU BBIYHUCICHUM, 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
OHH TaK)K€ MOTYT pacCMaTpUBAThCS B HECKOJIBLKO ATanoB. B 6 kiacce B Havase u3yyeHus
TeMbl «Ilo10KUTENbHBIE U OTPULATENIbHBIE YKCTa» BhLIeseTcs noareMa «Lensie uncnay,
B paMKaxX KOTOpPOA 3HAaKOMCTBO C OTpPUUATEIbHBIMH YHCIAMH U JEHCTBHUSIMHU
C MOJIOXKUTEITLHBIMU U OTPHUIIATENILHBIMU YUCIIaAMU IIPOUCXOUT HA OCHOBE CO/IEPKATEIHHOTO
N0JX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH O0YYaIOIIUXCSl PAKTHYECKH
CO BCEMHU OCHOBHBIMU IMOHSATUSMH TE€Mbl, B TOM YHCIIE U C MpPaBWIAMH 3HAKOB
IPY BBITIOJTHEHUH apru(METHUECKUX JecTBUN. V3yueHne palmoHaIbHbBIX YUCE 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
KJIACCax pacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4M CJIEAYIOIIMX BUJIOB: 3a/1a4l HA JBUKCHUE,
Ha YacTH, HA TIOKYNKH, 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
TaOJIHI] WK JTUATPaMM.

B mporpamme yueOHOro kypca «Maremartnka» MNpeaycMOTpeHO (HhOpMHUpPOBAHUE
IPONEAECBTUUECKUX alNreOpanyeckux mpeicTaBieHud. bykBa kKak CUMBOJI HEKOTOPOTO
YuCa B 3aBUCUMOCTH OT MAaTE€MaTHYECKOro KOHTEKCTa BBOAMTCS ITOCTENEHHO.
bykBeHHasi CHMBOJIMKA ILIMPOKO HCIOJB3YETCS MPEXAE BCEro s 3alHucH OOIMIMX
YTBEPXKACHUHN U NPEIOKEHUH, (POPMYIT, B YACTHOCTH ISl BBIYMCIICHUS T€OMETPUUECKUX
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  OCYIIECTBIISIETCA HAa  HAIVIJHO-NPAKTUYECKOM  YpPOBHE,  OIHPAETCSH
Ha HarjsigHO-OOpa3HO€ MbIIUIEHHEe oOydJaromuxcsa. bosblmas pojib  OTBOJUTCS
IPAKTUYECKOHN A TeIbHOCTH, ONBITY, SKCIIEPUMEHTY, MOIeTUpoBaHuto. O0yyaronmecs
3HAKOMSITCS C TE€OMETPUYECKUMHU (PUTYypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEUINTUMU  KOH(PUTYpaAIUsIMH, ydaTcsi wu3o0paxkaTh WX Ha HEIWHOBAHHOW U
KJIeT4aTol Oymare, paccCMaTpuBalOT MX MPOCTEIMe CBOMCTBA. B mpouecce 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 yacos (5 yacoB B Hezeno), B 6 kinacce — 170 yacos (5 yacoB B Hezelio).
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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 CI0KEHUU. BrlunTaHnue Kak
nercTBre, 00paTHOE CIIOKEHHIO. Y MHOXKEHUE HATypajbHBIX YMCEN, CBOMCTBA HYJA U
CAVHUIIBI TPU YMHOXKEHUHU. JlemeHue Kak JelCTBUE, OOpaTHOE YMHOXKEHHUIO.
KoMrioneHTs! neiicTBUi, CBA3b Mexay HUMU. [IpoBepka pesynbrara apudMeTudecKoro
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 v KpaTHBIE YMCIIA, PA3JIOKEHUE 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. BpIluMCIeHHE 3HAYEHUN YMCIIOBBIX BBIPAXKEHUU, MOPSAI0K
BBITIOJIHEHUA JACUCTBUM. VICNONb30BaHME MpHU BBIYMCICHUSX MEPEMECTUTEIBHOTO U
COYETATEIHHOTO CBOWCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHHS, PacCIpeieIUuTeIbHOTO
CBOVCTBA YMHOEHHUS.

Jpodu
[IpencraBienune o ApoOU Kak crocoOe 3amucH 4acTh BeTU4MHbI. OOBIKHOBEHHBIC

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 3ada4 apu(METHUYECKUM CIIOCOOOM. PerieHue JTormdyeckux
3ama4. Pemenue 3amad mepeOOpoM BCeX BO3MOXKHBIX BapHaHTOB. lcmosb3oBaHUE
MIpU PEIICHUU 3a/1a4 TaOJUIl 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 uUrypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K,
JIy4, yTOJ1, IOMaHasi, MHOIOYT'OJIbHUK, OKPYXKHOCTb, Kpyr. YToJ. [IpsiMoun, oCTpsIid, TyIION
Y Pa3BEPHYTHINA YTJIBI.

JUlMHa OTpe3Ka, METPUYECKUE €IUHULBI JUIMHBL. JUIMHA JIOMaHOH, NEpPUMETP
MHOI'OYr'OJIbHUKA. MI3MepeHne 1 oCTpOEHUE YIVIOB C IIOMOLIBIO TPAHCIIOPTUPA.

Harnsaguele mnpeacraBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxenne ¢uryp, B TOM uyuciae Ha Kieryatod Oymare. Iloctpoenue
KOH(UTypaluii U3 yacTel mpsiMOoid, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTol Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAAPATA.

[Tmomans NpSIMOYTOJIbHUKA " MHOTOYTOJIbHUKOB, COCTABJICHHBIX
U3 MPSMOYTrOJIbHUKOB, B TOM uHciie (Uryp, M300pakEHHBIX Ha KJIET4aTod Oymare.
EavHUIBI M3MEpEHHNs IUTOIIA/IN.

Harnsiguele mnpenacTtaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: HpPsIMOYTOJIbHBIHN
napajuienenunesa, kyo, MHOrorpaHHuku. M300paxeHnue npocTelmx MHOTOIPaHHUKOB.
Pa3zBépTku kyOa u mapamienenumnena. Co3nanue Mojelieli MHOTOTPAaHHUKOB (13 Oymaru,
IPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHAIIOB).

O0BEM NPAMOYTONBHOTO Mapaienenuneaa, Kyoa. Enuauisl uamMmepenus o0bEMa.

6 KIIACC

HarypaJjbHble ynciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMM HATypalbHBIMH  YHCIIAMHU.
YucrioBble BbIpa)KEHUs, MOPSIOK JEUCTBHUM, HCMOIb30BaHHE 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 i TPOU3BEACHHUS. [[€TeHre C OCTaTKOM.
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Jpoon
OObIKHOBEHHass JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue JapoOer.

CpaBHeHHMe U yNOpsAaOYMBaHUE IpobOeil. PemeHne 3agay Ha HaxO0XACHHE YacTd
OT LEJOro M ILEeJNOoro mo ero yactu. JIpoOHOoe 4MciIo Kak pe3yibTaT JEJICHMS.
[TpencraBienne OecsATUUHON 1poOM B BUJE OOBIKHOBEHHOH IpoOM M BO3MOYKHOCTH
NpEeCTaBICHUS OOBIKHOBEHHOM JpoOM B BHUAE AecATUYHOU. [lecsiTuunble Aapodbu u
MeTpuyecKas cuctema mep. Apudmernyeckue AEHCTBUS W YHMCIOBBIE BBIPAXKECHUS
C OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.

OtHomenue. Jlenenrue B JaHHOM OTHoleHnu. Macmra0, nponopuus. [Ipumenenne
IIPOTNIOPLIUN NPH PEILICHUH 3aa4.

IIonsTe mpoueHTa. BpluuMciieHHe MPOLEHTa OT BEIMYMHBI M BEJIMYMHBI 1O €€
NpOLEHTY. BpIpakeHHe TMNpPOLEHTOB JAECATUYHBIMU JpoOsMu. Pemienwe 3agau
Ha IIPOLICHTHI. BhIpakeHUE OTHOILEHUS BEJIMYHMH B IIPOLICHTAX.

HHonoxureabHbIE M OTPULIATEIbHBIC YHCJIA

IlonoxurenbHple W OTpuLaTenbHble 4yuciaa. llensle uucna. Monyne 4wucia,
reoMeTpuiecKasl HHTeprpeTanus Moays yucia. M3o0paxxeHne ynucen Ha KOOpAMHATHON
npsamMoil. Uucnossle npomexyTku. CpaBHeHue uucen. ApudmeTnueckue IeHCTBUS
C TIOJIOXKUTEIIBHBIMUA U OTPULIATEIILHBIMU YU CIIAMM.

[IpsamoyrosibHass cucTeMa KOOpPAMHAT HAa IUIOCKOCTH. KoopawHatel TOYKM
Ha IUIOCKOCTH, a0cuucca u opauHara. Iloctpoenue Touek U Guryp Ha KOOpIAMHATHOU
IIJIOCKOCTH.

BykBeHHbIE BbIpAKEHUA

[Ipumenenne OyKB IJIsi 3allMCH MaT€MAaTUYECKHX BBIPAKCHUN W TPEIIIOKECHUM.
CpoiicTBa apu(MeTHuecKUX JCHCTBUNA. bByKBEHHBbIE BBIPAKEHHS M  YHUCIIOBbBIE
IIOJACTAHOBKU. 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, copepxaimx 3aBUCUMOCTH, CBA3bIBAOIINX BEJIMYMHBI: CKOPOCTb,
BpeMsI, PaCCTOsIHUE, [ICHA, KOJIMYECTBO, CTOMMOCTb, IIPOM3BOAUTEIIFHOCTD, BpeMs, 00BEM
paboThl. EAMHUIIBI M3MEPEHUS: MacChl, CTOMMOCTH, PAaCCTOSIHUS, BPEMCHH, CKOPOCTH.
CBs3b MEXY C€IMHULIAMU U3MEPECHUS KAXKIOW BEJTUYUHBI.

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,
Jqyd, Yrodi, JJOMaHasi, MHOTOYTOJIbHHUK, YEThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHoOe pacrnosnioxkeHue JIByX MPSMbBIX Ha IUIOCKOCTH, MapajuleNIbHbIE MPSMBIE,
NEPIEHINKYISpHBIE NpsAMbIE. MI3MepeHne pacCTOSHUI: MEXTy ABYMsI TOYKaMH, 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 n3mepeHue miomaad Guryp, B TOM 4KClie Ha KBaJApPaTHON
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
YUCJIOM M W300pakaTh HaATypaJdbHBIC YHCIA TOYKAMH Ha KOOPIWHATHOW (YMCIIOBOM)
MPSIMOM.

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

BrINnonHATE IPOBEPKY, TPUKHUIKY PE3YIbTATA BHIYUCICHUIA.

OKpyIJIsITh HaTypaJIbHBIE 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 3amaum, copeprkane 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMs1, PACCTOSIHHE, LIEHA, KOJIUYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMbI, TaOIMIbl, 0003HAYEHUS MpPU PELICHUU
3ajad.

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

W3Bnekarb, aHalIM3UpOBaTh, OLICHWBATh HWH(POPMALMIO,  MPEICTABICHHYIO
B Ta0nuIe, Ha CTOJI0YATON JuarpaMMe, MHTEPIPETUPOBAThH MPEACTABICHHbBIE JTaHHBIE,
UCITI0JIb30BaTh JaHHbIE MIPU PEILICHUH 3a/1a4.

Harasignas reomerpust

[Tonp30BaTECA TEOMETPUUECKUMU MTOHATUAMU: TOUKA, NIpsAMasi, OTPE30K, JIyd, YIoJl,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

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

Hcnonbp30BaTh TEPMUHOJIOTHIO, CBA3aHHYK) C YIJlJaMU: BEpIIMHA CTOPOHA,
C MHOT'OYT'OJIbHUKAMU: YIOJI, BEPIINHA, CTOPOHA, JUAarOHallb, ¢ OKPYKHOCTBIO: PaNyYC,
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 MPSAMOYTOJIbBHUKOB, B TOM UHnciie GUryp, n300paxxE€HHBIX Ha KJIETYaTON
Oymare.

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

Pacnio3naBate mapamienenunen, KyO, WCIONIB30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pebpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

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

Pemate HecnoxHbple 3amauM  Ha  HU3MEPEHUE T'E€OMETPUYECKUX  BEIWYMH
B MMPAKTUYECKUX CUTYyaIUSIX.
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[TpenMeTHbIe pe3ysIbTaThl OCBOCHHS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydenwus B 6 Kjacce:

Yuciia 1 BBIYUCTICHUA

3HaTh M TIOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3JMYHBIMU BUJAMU YHUCENl U
croco0aMu UX 3aluCH, NEPEeXOAUTh (€CIU 3TO BO3MOXKHO) OT OJHOM (hOpPMBI 3amucCH
qyucla K Ipyrou.

CpaBHUBATH U YIIOPSIIOYUBATH LIE€JIbIE YUCIIa, OOBIKHOBEHHBIE U IECITUYHbIE IPOOH,
CpaBHUBATh YUCJIA OJTHOTO U PAa3HbIX 3HAKOB.

BoinonHsaTh, coueras yCTHbIE M TUCbMEHHbIE TPUEMBI, apuPMeTHIEeCKue JeHCTBUS
C HATypaJbHBIMU U IICJILIMH YHCJIaMH, OOBIKHOBEHHBIMH U JECATHUHBIMH APOOSIMH,
IIOJIO’KATEJIEHBIMU M OTPULIATEIIbHBIMU YUCIIAMU.

BprunciATe 3HaYEHHs YUCIOBBIX BBIPAKEHHM, BBINOJHATH NPUKUIAKY M OLIEHKY
pe3ynbTara BBIYMCICHUH, BBINOIHATH NPEOOpa3oBaHUs YHUCIOBBIX BbIpAXKEHUIHA
OCHOBE CBOWCTB apu(hMETHUECKUX JECHCTBUH.

COOTHOCUTPH TOYKY Ha KOOPJIWHATHOW MPSMOU C COOTBETCTBYIOIIUM €M YUCIOM H
M300pakaTh YUCiIa TOYKAMU HA KOOPJAUHATHON MPAMOM, HAXOJUTh MOAYJb YHACIA.

COOTHOCHTH TOYKHM B IPSIMOYI'OJIBHOM CUCTEME KOOPAMHAT C KOOpAUHATAMH 3TON
TOYKH.

OKpyTJsTh UEIbIE YUCIIA U IECITUYHbBIE TPOOH, HAXOIUTh MPUOIMKEHUS YHCEIL.

YucsoBbie M OYKBEHHbIC BbIPAKEHHUS

[TonumaTte ¥ ynoTpeOJATh TEPMHUHBI, CBA3aHHBIC C 3alMChIO CTEMECHW YHCIA,
HAaXOJWTh KBaApaT W KyO 4YHCIA, BBIYKUCISATH 3HAYCHUS] YHCIOBBIX BBIPAKECHU,
coAepKalliX CTEeTICHHU.

ITonb3oBaThCs MpHU3HAKaAMU JEIMMOCTH, PacKiIaJblBaTh HATypalibHbIE 4YHCIIA
Ha MPOCTHIE MHOXKUTEJIH.

[Tonb3oBaThCa MacITaOOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Ucnonb3oBath OykBBI AJjisi 00O3HAYEHUS YHWCEN MPU 3alUCH MaTEMAaTHYECKUX
BBIpAXXEHUM, COCTaBISATh OYKBEHHBIC BBIpAKCHHS U (HOPMYJIBI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPOXKEHUH, OCYIIECTBIISII HEOOXOAMMBIE MOJICTAHOBKU U TTpeoOpa3oBaHUs.

Haxonuts HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHune TeKCTOBBIX 32124

Pemrats MHOTOIIIAroBbIe TEKCTOBBIC 3a/1a4l apU(DMETHICCKUM CIIOCOOOM.

Pemate 3amaum, CBs3aHHBIE C OTHOIICHUEM, IMPOMOPIHMOHAIBHOCTHIO BEJIWYHUH,
MIPOIICHTAMH, PeliaTh TPX OCHOBHBIC 3a7a4M Ha APOOH M IIPOIICHTHI.

Pemate 3amaun, comepkaliyde 3aBUCHMMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTb,
BpeMsl, pPacCTOSIHHE, II€Ha, KOJIMYECTBO, CTOUMOCTh, MPOWU3BOAUTEIBLHOCTH, BpEMS,
o0béMa paboThl, UCIHOIB3YSd apudMETHYECKHe JEeUCTBUA, OICHKY, MNPUKUJIKY,
MOJIb30BAThCS €IMHULIAMU U3MEPEHHUS COOTBETCTBYIOIIUX BEJTUYHUH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKECHHUS 110 YCIOBHUIO 3aa4H.
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W3Bnekats HHPOpMALINIO, TPECTABICHHYIO B Ta0INIIAX, HA TMHEWHOM, CTOI0UYATON
WIM KPYroBOM  JauarpamMmax, HWHTEpPIPETHPOBATh MPEACTABICHHBIC JaHHBIC,
UCIIOJIb30BAaTh JIAHHBIC NPHU PEIICHUH 3a/1a4.

[IpencraBnsaTe WHGOPMALMIO C TMOMOIIBIO TaONHIl, JIMHEHHOM U CTOJIOYATOM
JarpaMm.

Harasignas reomerpust

[IpuBoauTs mnpuUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEIMX (opmy
U3YYEHHBIX T€OMETPUUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PABHBIX
Y CUMMETPUYHBIX UTYD.

N300paxkaTh ¢ MOMONIBIO IIUPKYJISL, TUHEHKH, TPAHCIIOPTHUPA HA HEJIMHOBAHHOW U
KJIeT4aTo Oymare M3y4deHHbIE IJIOCKHE TreomeTpudeckue (urypsl U KoH(purypanuw,
CUMMETPHUYHbIE (PUTYPHI.

[Tonb30BaThCd TEOMETPUUYECKUMH MOHSTUSIMU: PABEHCTBO (UTYp, CUMMETpHS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C CUMMETPHUEW: OCb CHUMMETPUH, LEHTP
CUMMETPHH.

HaxoauTes BENMYHUHBI yTII0B U3MEPEHNUEM € IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYMHBI, IOJIb30BATHCA IPU PELICHUM 3a1ad I'PajyCHOW MEPOU YIJIOB,
pacrno3HaBaTh Ha YEPTEKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIIOU YIJIBL.

Bpruncnares  QMHY  JJIOMAHOM, TEPUMETP MHOTOYTOJIBHUKA, ITOJb30BATHCS
E€AVHHUI[AMH WU3MEpPEHUS JUIMHBI, BbIPAXXaTh OAHU €IUHULIBI MU3MEPEHUS JUIMHBI 4Yepes
JpyTHE.

Haxomute, ncnonb3ys 4epTEXHBIE HUHCTPYMEHTBI, PACCTOSHUSA: MEXKIAY ABYMS
TOYKaMH, OT TOYKH JI0 NPSIMOM, JJIMHY IYTH HA KBAJPATHOMN CETKE.

BoruucnsaTs miuomaas Guryp, COCTaBIEHHBIX U3 NPIMOYTOJIbHUKOB, UCIOJIb30BaTh
pazOueHre Ha  MNPAMOYTOJIBHUKH, Ha  paBHbIe  (QUTYpB,  JOCTpavBaHHE
0 TPSIMOYTOJIbHUKA, IIOJb30BaThCS OCHOBHBIMM EIMHULAMHA W3MEPEHHUs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOMIAAN YEPE3 APYTHE.

Pacrio3naBate Ha MOAENAX W HW300pPAKEHUSIX MUPAMUIY, KOHYC, ITWJIMHJIP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KeT4aTol OymMare mpsMOYTOJIbHBIN Mapasuieenumnes.

Boluucisate 00bEM  MPSAMOYTONBHOTO MapajuieNienumena, KyOa, MOoJb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEpPEHUs1 00BbEMa;

Pemrare HecnoxkHbIE 3a4audM  Ha HAXOXKJICHHE TIE€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKUX CUTYaALHSX.
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TEMATHYECKOE IINIAHUPOBAHHUE

5 KIIACC
Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(TembI) Kypca 4acoB CoJIepKaHue
HatypanpHble uncna. 43 Jecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;

JlelicTBUS C HATYpaJIbHBIMU
quCcIaMu

CUCTEMA CYUCIIEHUS.
Psin HaTypanbHBIX
YUCElL.
Harypanbnsii ps.
Yucno 0.
Harypanbnsbie uncia
Ha KOOPJAMHATHOU
MPSAMOM.
CpaBHeHue,
OKpYTJICHUE

HATypaJIbHBIX YUCEI.

Apudmernueckre
JeucTBUS

C HATypaJIbHBIMU
yuciiamu. CBoMcCTBa
HYJISl IPU CJIOKEHUU
Y YMHOKEHUHU,
CBOMCTBA €IUHUIIBI
MPU YMHOKEHUHU.

NpeaIaraTb U 00CyK1aTh COCO0OBI YIIOPSAIOYMBAHUS YNCEIL.
MN300paxaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YUCIIA
TOYKaMU Ha KOOPJAMHATHOM NPAMON, HAXOAUTH KOOPINHATHI
TOYKH.

HccaenoBath cBOMCTBA HATYpaJIbHOTO psja, yucen 0 u 1
IIPU CJIOKEHUU U YMHOXEHUU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BoinoyHaTh apudgmMeTnyecKue 1eCTBUSA C HATYPAIbHBIMU
YUCJIAMH, BBIMUCJIATH 3HAYEHUS YUCIIOBBIX BBIPAKECHUIM

CO CKOOKamH U 6e3 CKOOOK.

3anuceIBaTH NPOU3BENICHNE B BUJE CTEIICHU, YUTATh
CTENIEHU, MCII0JIb30BATH TEPMHHOJIOTHIO (OCHOBAHHUE,
MOKa3aTellb), BBIYMCIASATHh 3HAYEHHUS CTEIICHEH.

BbInoJHATH NPUKUAKY U OLEHKY 3HAaYE€HUN YUCIIOBBIX
BBIPKECHUI, MPeAIaraTtb 1 NPMMEHATH NPUEMbI IPOBEPKHU
BBIYHCIICHUN.

Hcnonb30BaTh NpH BHIYUCIEHUAX IEPEMECTUTEIBHOE U
COYETATENBHOE CBOMCTBA CIIOKEHUSA U YMHOKEHHS,
pacIpenenuTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIHMPOBATH
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[lepemecTuTenpHOE
1 COYETaTEIbHOE
CBOMCTBA CJIOKEHHUS
U YMHOXKEHUS,
pacnpeneuTeIbHOE
CBOMCTBO
YMHOKECHHUS.
Jenurenu n
KpaTHBIE YUCIa,
Pa3JI0KEHHUE YUCIIA
HAa MHO>KHUTEJIH.
Henenue

¢ octarkoM. [Ipocteie
Y COCTaBHBIC YHCIIA.
[Ipu3Haku
JIEJTUMOCTH Ha 2, 5,
10, 3, 9.

CreneHb ¢
HaTypaJbHBIM
MOKa3aTeJIeEM.
Yucnosbie
BBIpAKEHUS,
MOPSIOK IEMCTBUM.
Pemmenune TeKCTOBBIX
3a7a4 Ha BCE
apupMETHIECKIE

U IPUMEHATH MPaBUJIA TPEOoOPa30BaHUS YUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HcciienoBath 4icCiIOBbIE 3aKOHOMEPHOCTH, BBIABUTaTh M
000CHOBBIBATH THIIOTE3bI, (POPMYJIUPOBATH 00001ICHUA U
BBIBO/IBI 110 PE3YJIbTATaM IPOBEIEHHOTO HCCIIEI0BAHUS.
D®opMyJIHPOBATH ONPEIeJICHUSA JICIUTENS U KPATHOTO,
Ha3bIBATh JICIIUTEJIM U KPATHBIE YKUCIIA; PACIIO3HABATH
IIPOCTBIE ¥ COCTABHBIE YKCIIA; (POPMYJIUPOBATH U
NPUMEHSITh PU3HAKH TSTUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YHUCIIA HA ITPOCTHIE
MHOKWTEIIN; HAXOAUTb OCTaTKH OT JICJICHUS U HEMIOJIHOE
4acCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUSA

0 HaTypaJIbHBIX YHCJIaX, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEDPSHI, CTPOUTH BHICKA3BIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncrpynpoBath MaTeMaTH4YeCKHUE NMPEIT0KECHUA

C IIOMOILBIO CBA30K «U», «UIIU», «ECIH. .., TO... M.

Pematb TeKCTOBBIE 337]a4l apUPMETUUECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBUCMMOCTH MEXKY BEJIMYMHAMH (CKOPOCTb,
BpEMs1, PACCTOSIHHE; [IEHA, KOJIMYECTBO, CTOUMOCTB U JIp.):
AHAJM3MPOBATH U OCMBICJAMBATH TEKCT 3a7a4H,
nepegopMyJIHPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIE
JTaHHbIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXIY BEJIUYNHAMU,
CTPOUTH JIOTHUYECKYIO LETIOYKY PACCYKICHUI.
MozaenupoBarh X0 pelIEHN 3aa4M C IOMOIIBIO PUCYHKA,
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JIEHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHBIC PELICHUS,
3aMKCH PELIEHUH TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBaThH NOJyYEHHBIN PE3yJIbTAT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIA OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIIHOKHU.

Pemarts 3a1aun ¢ moMolIpi0 iepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBCS C MCTOPHE Pa3BUTHS apu(PMETUKN

Har JIAHasA reoMCTpHs.
JIMHUM Ha IJIOCKOCTHU

12

Touka, npsimast,
OTPE30K, JIyY.
Jlomanas.
N3mepenue niamHbl
OTpe3Ka,
METpUUYECKHUE
CIIMHHUIIBI
WU3MEPEHUS JIJTUHBI.

OKpyX HOCTb U KpYT.

[TpakTnueckas
pabora
«IlocTpoenue y3opa
U3 OKPYKHOCTEN.
Yron. [Ipsamoi,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YIIBL.
N3mepenue yrios.

Pacno3HaBathb Ha uepTexax, pUCyHKax, ONMCHIBATh,
HCIIOJIb3Ys TEPMHUHOJIOTHIO, U H300PakKATh C TOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
yIoJI, JIOMaHyl, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX POpMY U3YUEHHBIX (PUTYpP, OLEHMBATH UX
JIMHEWHBIE Pa3MEPBI.

HNcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUISL IOCTPOCHUS U U3MEPEHUS: U3MEPATH JUIMHY OTPE3KA,
BEJINYMHY YIJa; CTPOUTH OTPE30K 3aJaHHOW JJIUHBI, YTOJI,
3aJJaHHOW BEJIMYMHBL, OTKJIAABIBATH IUPKYJIEM PABHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 3aJIaHHOTO paguyca.
N306paxath KOHPUTYpAITUU TeOMETPUIECKUX puryp

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEN HA HEJJMHOBAHHOU U
KJIeTYaTOU Oymare; nmpeajiarathb, ONUChHIBAaTH U 00CYKAaTh
CIoCco0bI, AJITOPUTMbI TTOCTPOCHHS.

Pacno3HaBath 1 M300paxkaTh Ha HEJTMHOBAHHOW U
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[TpakTryeckas
pabota
«IlocTpoenue
YTJIOB»

KJIETYaTOM Oymare mpsiMOid, OCTPBIN, TyHOH, pa3BEPHYTHIMI
VIJIbl; CPABHUBATH YIJIbL.

BpI4uCIsITH JJIMHBI OTPE3KOB, JIOMAHBIX.

IlonnMaTh M MCNOJIB30BATh MPU PELICHUH 32124
3aBHCUMOCTH MEXy €AMHUIIAMU METPHUUECKOU CUCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUUECKUMU CUCTEMAMHU MED;
BBIPAKATH JUVIMHY B PA3JIUYHBIX €IUHULIAX U3MEPEHUS.
HUccaenoBath GUrypsl 1 KOHPUTypaLuu, UCIOJIb3YS
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

Jpo6s. [IpaBuiibHbIE
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue 1po0ei.
CnoxxeHue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenanHas
Ipo0b. YMHOKECHHUE
U JICJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpOoOH.
Penrenne TeKCTOBBIX
3a/1a4, CoJepkKaImx
npoou. OCHOBHBIE

MopeanpoBarthb B rpadUuecKoi, IpeIMETHON (opMme,

C IIOMOIIIBIO KOMITBIOTEPA OHSTHS U CBOKWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YurtaTh M 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE IPO0OH,
NpeaiaraTb, 000CHOBbIBATH H 00CYKIATh CIOCOOBI
YHOpAI0YUBAHUS JPOOEH.

N306paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMH

Ha KOOPJAWHATHOM IIPSIMOU; HCII0JIb30BAaTh KOOPIMHATHYO
PSAMYIO 111 CPAaBHEHUS IPOOEH.

P®opMyIHPOBATH, 3alIUCHIBATH € IOMOILIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOI Ip0oOH; MCMOJIb30BATH OCHOBHOE
CBOMCTBO Ipo0OHU JIsl COKpAIeHUs: IpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICIISITH 1IEJTYI0 YaCTh YHCIIa U3 HEMIPaBUIbHOM Apo0u.
BeinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMH JIpOOSMU; MIPUMEHSATH CBOHCTBA
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3a/1ayu Ha IpoOHu.
[Ipumenenue OykB
JUISL 3aIUCH
MaTEeMaTUYECKHUX
BBIPAKCHUU U
IIPEI0KEHHAN

apu(PpMETHISCKUX IEHCTBHUM JIs palliOHATH3AIIIN
BBIYHCIICHUU.
BbINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUN;

npeaJaraTh U NPUMEHATH NPUEMBI IPOBEPKH BHIYNCICHUH.

IIpoBoauTH HCCIEA0BAHMS CBONCTB ApOOCH, omupasich

Ha YHCIJIOBBIE 3KCIIEPUMEHTHI (B TOM YHUCIIE C TOMOILBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIE BBICKA3bIBAHHUS

0 Apo0sX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPUILIAHUS BBICKA3bIBAHUM.

Pemathb TekcTOBBIE 3a/1a4H, Co/iepKallue IPOOHBIE JaHHBIE, U
3a/1a4M HA HAXOXKACHUE YaCTH LEJIOT0 U LEJIOTO 10 €r0 YacTH;
BbISIBJIATH UX CXOACTBA M Pa3JIHYHUsl.

MoaenupoBarh X0 pelICHUs 3aa4M C IOMOILIBIO PUCYHKA,
CXEMBI, TAOJIUIIBI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JINYHBIC PEIICHMUS,
3aIIMCHU PEIIEHUIM TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBATH MMOJTYy4YECHHBIN PE3YJIbTaT,
OCYILECTBIISITE CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTH OLINOKU.
3HAKOMHTBCS ¢ HCTOPHUEH pa3BUTHUS apU(PMETUKH

Harnsgnas reometpus.
MHOTOYTrOJIbHUKH

10

MHOroyroJibHUKH.
YeThIpEXYroIbHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHHOJIOTHIO, H300PaXKATH

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

I[IpuBoauThL NpUMepbI 0OBEKTOB PEATBHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, IPSMOYTOIbHUKA, KBapaTa,
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pabota
«IlocTpoenune
MPSIMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
oymare.
TpeyronpHUK.
[Tmomane u
MIEPUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJILHUKOB,
€AUHULIBI
M3MEpPEHUS
TJIOIIA/IH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLEHUBATH UX JIMHEUHBIC PA3MEPBI.
BerucjasTh: nepuMeTp TpEyrobHUKA, IPSIMOYTOIbHUKA,
MHOT'OYT'OJIBHUKA; TUIOIIAb MIPSMOYTOJIbHUKA, KBagpaTa.
M300paxaTh OCTPOYIOJIbHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTthb Ha HEIMHOBAaHHOM U KJIeTYaTOM Oymare KBajapar u
MPSAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMHU CTOPOH.
HcciienoBaths cBOMCTBA IPSIMOYTOJIBHUKA, KBaJpaTa IIyTEM
AKCIIEPUMEHTA, HAOJIIOICHH S, U3MEPEHUS, MOJICTUPOBAHHS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncrpyupoBath MaTeMaTH4eCcKHUE NPEIT0KECHUA

C MIOMOIIBIO CBSA30K «HEKOTOPHI», «J11000i1». PacmosnaBathb
VICTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O MHOI'OYI'OJIbHUKAX,
NPUBOAUTHL NPUMeEPbI U KOHTPIIPUMEDHI.

HccienoBath 3aBUCMMOCTD IUTOIIAAN KBAIPATa OT JIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKH JUJISL TOCTPOCHUS
¢buryp; pa3duBaTh NpsIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTOJIbHUKH; COCTABJATH (DPUTYphI U3 KBAIPAaTOB U
MPSAMOYTOJIBHUKOB M HAXOAUTH UX IUJIOLIA/b, pa30UBaTh
¢burypsl Ha IPSAMOYTOJIBHUKHU U KBAAPaThl U HAXOAUTh UX
IJI0IA/Ib.

BeipakaTh BeJIMUMHY TUIOIIAAU B PA3JIMYHbIX €AMHULAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIOJIb30BATh 3ABUCMMOCTH MEXKIy METPUUECKUMHU
€AUHULIAMU U3MEPEHHUSI TUIOIAIH.
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3HAKOMHUTBHCS ¢ IPUMePaMM NPUMeHEeHUs IJI0IAu U
MepUMETPA B IPAKTUICCKUX CUTyalusax. PemaTs 3agauu

U3 peaabHON )KU3HU, MPeIIaraTh U 00Cy:K1aTh pa3Tu4HbIe
CIoco0bI penieHus 3aaau

JlecaTuunble 1podu

38

JlecaTrdHas 3anuch
npobeii. CpaBHeHUE
JeCITUIHBIX
JpOOCH.

JlericTBus

C ICCATUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JeCITUIHBIX
JTpOOCH.

Pemenne TekCTOBBIX
3a/1a4, CoJIePIKaIInX
npobu. OCHOBHBIE
3aJlayu Ha 1poou

IIpeacTaBisiTh ACCATUYHYIO IPOOb B BUIE OOBIKHOBEHHOM,
YUTATh H 3aNMCHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSIAOUMBAHUS IECATUIHBIX APOOEH.

N300pakaTh 1ecATUUHBIC TPpOOH TOUYKAMHU HA KOOPIMHATHOM
MIPSAMOM.

BbIABJIATH CX0/ICTBA ¥ Pa3au4Ms IIPaBUI apU(YMETHICCKUX
JICVCTBHI C HATYPaJIbHBIMU YUCIAMH U JECATUYHBIMA
IpoOsIMU, OOBSICHATD HX.

BoInosHaTh apudMeTHYECKUE NEUCTBUS C IECITUIHBIMU
JIpoOsSIMU; BBITOJIHATh NPUKUAKY U OLIEHKY pe3yibTaTa
BBIUMCJICHUH.

IIpumeHsATH cBOMCTBA apu(PMETHUECKUX JEHCTBUN

JUISL pallMOHAIU3allid BEIYUCIICHUIM.

I[IpuMeHATH NPABUIO0 OKPYIJIEHUS JIECATUYHBIX APOOCH.
IIpoBoauTH HCCJIEI0BAHMS CBOMCTB ACCATUYHBIX JIPOOEH,
ONHUPasCh HA YHCIJIOBBIE SKCTICPUMEHTHI (B TOM YHUCIIE

C MIOMOIIIbIO KOMIThIOTEPA), BHIIBUTaTh THIIOTE3bI U
MIPUBOJIUTH UX 000CHOBAHUSI.

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHKS BbICKA3bIBAHUH.
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PemaThb TeKCTOBBIE 3aJ1a4H, COAEPKALIUE IPOOHBIE TaHHbIE, U
Ha HaXO0XKIEHUE YaCTH LEJIOr0 U LEJIOTO 10 €r0 YacTu;
BBIAIBJISITH HX CXOACTBA U PA3JINYHSL.

MopeanpoBarh X0/ pEeLICHUS 331a4M C IOMOILBIO PUCYHKA,
cxemsbl, Tabmuubl. IlpuBoauTH, pa30upaThb, OEHNBATH
pa3IuYHbIC PEIICHHUS], 3aIIMCH PEIIEHNUN TEKCTOBBIX 3a/1a4.
OnepupoBath 1pOOHBIMU YHCIIAMU B pEAJIbHBIX )KU3HEHHBIX
CUTYyalUX.

Kpurudecku oneHMBaTh ITOIYYECHHBIN PE3YNIbTAT,
OCYILECTBJISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOJIUTh OLIMOKH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimaas reometpus.
Tena u purypst
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o00paxenue
MHOTOTPAHHHUKOB.
Monaenu
MPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTrOnbHBIN
napajjienenunen,
Ky0. Pa3Béprku kyda
U napaJijiesienunena.
IIpakTnueckas
pabora «Pa3BépTka
KyOa».

O0béM KyO0a,

Pacno3HaBaTh Ha yepTexKax, pUCyYHKAX, B OKPY:KaKleM
MM pe [IPSIMOYTOJIbHBIN Napajienenunesn, Kyo,
MHOTOTPaHHHUKH, OMUCHIBATh, HCIOJIb3Ys TEPMUHOJIOTHIO,
OLIeHUBATH JIMHEHHbIE pa3MEpBHl.

I[IpuBoauTH NpUMeEPHI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
(GbopMy MHOTOIpaHHHKA, IPSIMOYTOJIBLHOTO NapaljiesIenunena,
KyOa.

N300paxarh Ky0 Ha KieT4aToil Oymare.

HccnenoBath cBoiicTBa Ky6a, MIpsSMOYTrOJIbHOTO
napajulieJenuIeia, MHOrOrpaHHUKOB, UCTIOJIb3YsI MOJEIH.
Pacno3naBath u n300paxkaTh pa3BEPTKU KyOa u
napajuienenunena. MoaeanpoBaTth Ky0 U mapaieienumnes
u3 Oymaru U npoyrx MaTepuagoB, 00bACHATH COCO0
MOJIETTUPOBAHUSI.
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PSIMOYTOJIBHOTO
napasuienenumneaa

HaxoanTh n3MepeHus, BbIYMCISTD ILI0IIA (b TOBEPXHOCTH;
00BEM KyOa, MpSMOYTOJIbHOTO MapaljIesIeuIeaa;
HCCJIeA0BATH 3aBUCMMOCTB 00bEMa Ky0a OT JTMHBI €T0
pedpa, BbIABUIaTh U 000CHOBBIBATH THIIOTE3Y.
Hao0uronath 1 NpOBOAUTH AHAJIOTMH MEXK]Ty OHATHIMHU
wioniaau 1 00bEMa, nepuMeTpa U Mouaau HOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS

0 MHOTOI'PaHHUKAaX, MPUBOAUTH NPUMePbI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUM.
Pemars 3aga4um u3 peanbHOMN KU3HA

[ToBTOpEeHuEe 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX NOHATHH
1 METOJIOB Kypca

5 xiacca,
00001IeHre 3HAaHU I

BuIyucasiTh 3HaU€HUS BBIPAXKECHUM, COAEPKALIUX
HaTypaJbHbIE YUCIIa, OOBIKHOBEHHBIE U IECATUYHBIE TPOOH,
BBITIOJHATH MPeoOpa3oBaHUs YHUCET.

Bbi0upaTh cniocod cpaBHEHUS YHCEI, BEIYMCICHUM,
NPUMEHSITh CBOIicTBa apu(pMETUYECKHUX JEHCTBUN

IUTSL pALIMOHAIM3ALUY BEIYMCIICHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX AEUCTBUN U
CaMOITPOBEPKY PE3yIbTaTa BIYNCICHUMN.

Pemiate 3aga4mn U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS U1 PELICHU 3a1a4 U3 IPYyTHUX
y4€OHBIX MPEIMETOB.

Pemiathb 3aga4mn pa3sHbIMH C1IOCO0AMH, CPABHUBATD -
CIOCOo0bI pEIICHNS 3a1a4, BBIOMPATH PAallHOHAJIbHbBIN
crocoo

OBIIEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME

170
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6 KJIACC

Haunmenosanue paznena |Kosmuectso OcHoBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(Temnbl) Kypca 4acoB coepKaHue
HartypasbHbie yncia 30 Apudmernyeckue BoinoHaTh apudgmMeTnyecKkue 1eCTBUA C MHOIO3HAYHBIMU
NEHCTBHUS HaTypaJbHbIMHU YHCIAMU, HAXOAUTHh 3HAYEHHU S YHCIIOBBIX
C MHOTI'O3HAYHBIMU BBIPKEHUI CO CKOOKaMU 1 0€3 CKOOOK; BBIYMCJISATh
HaTypaJbHbIMU 3HAYeHMs BBIPAKEHUMN, CONEPKAILNX CTENICHU.
gucnamu. Uucnossle | BbINOJHATH NPUKHAKY M OLEHKY 3HAYCHHUI YACIOBBIX
BBIPAKEHUS, BBIPKCHU, MPUMEHATH NPUEMBI IPOBEPKH pe3yibTaTa.
MOPSAOK JEHUCTBHM, Hcnonb30BaTh NPpH BEIYUCIEHUAX IEPEMECTUTEIBHOE U
UICIIOJIb30BaHUE COUYETATENBHOE CBOMCTBA CIIOKEHUS 1 YMHOKEHHUS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE].
Jlenurenu u KpaTHbIe
YHCJIa; HanOOJIbIITHI
OOIINH ACTUTEND U
HanMEHBIIIee 00IIee
KpaTHoE.

JlenumMocTh CyMMBI U
MIPOU3BEICHMUSI.
Henenue

C OCTaTKOM.
Penienne TekCTOBBIX
3a7a4

pacrpeeuTeIbHOe CBOMCTBO YMHOXKEHUSI OTHOCUTEIIBHO
CJIOKEHUSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBUM.
HccaenoBaTh 4KCIIOBbIC 3aKOHOMEPHOCTH, TPOBOIUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THIOTE3bI.

@®opMyJTUPOBATH ONPeieJIeHUs JICIUTEIISI U KPaTHOTO,
HanOOJIBIIETO OOIIEr0 ASIUTES U HAUMEHBIIIETO O0IIETO
KpPaTHOTO, POCTOT0 M COCTABHOT'O YUCEN; UCIOJIb30BATh 3TH
MOHSATHUSI TIPU PEIICHUH 3a]1ay.

I[IpuMeHSATH aJITOPUTMBI BEIYHCIICHUS HAaUOOJIBIIEro O0IIETro
JIETUTEII 1 HAMMEHBIIIET0 00IIer0 KPaTHOTO JIBYX YUCE,
AJTOPUTM PA3JIOKEHHUS YKCIIa HA IPOCThIE MHOKHUTEIIH.
HccaenoBathb ycnoBus AenuMocty Ha 4 u 6.

HUccaenoBartp, 00Cy:Kka1aTh, hopMyIMpPOBATH U
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000CHOBBIBATb BBIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JBYX YETHBIX YUCEJI, IBYX HEUETHBIX YUCIIE, YETHOTO U
HEYETHOT'O YUCE.

HccaenoBath CBOMCTBA JICIMMOCTHA CYMMBI U IPOU3BEICHUS
YU CEJL.

IIpuBoAMTH MPUMeEPHbI YHCE C 33JaHHBIMUA CBOMCTBAMHU,
Paco3HABaTh BEPHbIC M HEBEPHbIE YTBEPKICHUSA

O CBOMCTBaX YHCEI, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IOMOIIBK KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IIOMOIIBIO CBA30K «W», «UJIN», KECIH. .., TO...».

PemiaTh TEKCTOBBIE 33/1a4H, BKIIFOYAIOIINE TOHATUS
JIETUMOCTH, apU(METHIECKUM CIIOCOOOM, HCTIOIB30BaTh
nepedop BCeX BO3ZMOXKHBIX BAPUAHTOB.

MopenupoBaTh X0 PEIICHUS 3aJ]a41 C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTh, pa30MpaTh, OLEHUBATH PA3JIMYHBIC PEILICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 3aJ1a4.

Kpurnuecku oueHUBATH ITOJYYEHHBIN PE3YJIBTAT, HAXOAUTh
OIHMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIE HA IIIOCKOCTH

[TepnennuKkyisipabIe
IIpsIMBIE.
[TapayienbHbie
IIPSIMBIE.
Paccrosanue mexny

Pacno3naBaTth Ha yepTexkax, pUCyHKax Ciydyad B3aHMHOTO
PACIIOJIOKEHUS JBYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOLIBLIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYATON OyMmare /1B ePeCeKaroImecs
IIPsIMBIE, JIBE MTApaAJUIEIIbHBIE PSAMBIE, CTPOUTH MPSAMYIO,
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JIBYMsI TOUYKAMH,
OT TOYKH J0 IIPSIMO,
JUIMHA Mapuipyra

Ha KBaJpaTHOU CETKE

IIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoaUTHL NPUMeEPbI NAPALIETBHOCTH U
MIEPIICHIUKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MIEPIICHIUKYIISIPHBIC U
napajuienbHble cTOpoHbl. M300pamaTb MHOTOYTOJIBHUKA
C MapaJUIEIbHBIMH, IEPIICHIUKYJIIPHBIMA CTOPOHAMH.
Haxoaurhb paccTrosiHuE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, ITMHY ITyTH HAa KBaJPAaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu
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OOBIKHOBECHHAS
poOb, OCHOBHOE
CBOMCTBO po0H,
COKpalleHue aApooei.
CpaBHeHuE U
yIOPSI0YNBAHUEC
TpOOei.
Hecsatuunsie qpodu
U METpHYecKas
cUCTEMa Mep.
Apudmernyeckue
JEVUCTBUSA

C OOBIKHOBEHHBIMU
U JICCATUYHBIMU
JPOOSIMHU.
OtHoueHue.
Jlenenue B JaHHOM

CpaBHUBATH U YIOPAA0YUBATH JpO0OH, BLIOUPATH CIIOCOD
CpaBHEHUS APOOEH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
Jpo0eit 1 OOBIKHOBEHHBIE B BUJIC JIECATUYHBIX, HCMOJb30BATh
IKBUBAJIEHTHbBIE NPeICTABJIEHHUS JPOOHBIX YHCEN MPU UX
CpPaBHECHUH, IPU BhIYUCICHUAX. MCMmOIb30BaTh AECITUYHBIE
JpoOu Ipu peoOpa30BaHUU BEJTUYUH B METPUUYECKOU
CHUCTEME MEp.

BeinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOU, BHITOTHATH
npeodpazoBaHus 1poOeH, BLIOMPATh COCO0, MPUMEHSTH
CBOMCTBA apu(METHUCCKUX ICUCTBUH JUIS pallHOHAIN3AIIUH
BBIYMCIICHUH.

CocTaBJisiTh OTHOILICHUS U MIPONOPLINHI, HAXOAUTH
OTHOULIEHHE BEJINYVH, JICJINTh BEJINYNHY B IAHHOM
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OTHOUICHHH.
Macmita0,
MPOIOPLIHS.
ITonATHE npoueHTa.
Brruncnenne
MPOLICHTA

OT BEJIMYUHBI U
BEJIMUUHBI 110 €€
MPOLICHTY.

Pemenune TekcToBBIX
3a7a4, CoOAEepKaLIUX
JPOOU ¥ MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTMHBI OKPYKHOCTH
K €€ quaMeTpy»

OTHOLIEHUH.
HaxoauTs 3kcnepUMEHTAIbHBIM MYTEM OTHOILLEHUE JITTUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpernpoBath MacmTad Kak OTHOIICHUE BEIUYHH,
HAXOAUTH MacIITa0 IUIaHA, KAPThI U BBIYUCIIATH PACCTOSIHUS,
UCIIOJIb3Ysl MacITao.

OO0BbSACHATH, UTO TAKOE MPOLIEHT, YHIOTPEOIATh 000OPOTHI peYn
CO CJIOBOM «IIPOLIEHT». BhIpamaTh NpPOLEHTHI B IpO0SX U
JIpoOU B MPOLIEHTAX, OTHOLIEHUE IBYX BEJIUYHMH B MPOLEHTAX.
BbI4ucJsATH IPOLEHT OT YMCa U YUCIIO IO €ro MPOLICHTY.
OxpyriasaTh 1poOu U MPOLEHTHI, HAXOAUTH TPUOIMKEHUS
YHCElL.

PemaTe 3aga4u Ha 4acTH, MPOLICHTHI, IPOIOPLIUH,

Ha HaxO0XXJICHUE IPOoOU (MPOIIEHTA) OT BETUYUHBI U BEJTUYUHBI
1o e€ Apo6u (TIporeHTy), Apodu (MPOoIeHTa), KOTOPHIN
COCTaBJISIET OJHA BeIM4YnHA OT Apyrou. IIpuBoauTs,
pa30upaThb, OLEHUBATH PA3JIMYHBIC PEIICHMS, 3aIIUCH
pElIEHN TEKCTOBBIX 3a/1a4.

N3BaexkaTs, nHGOPMALNUIO 13 TAOJIUIl U TUArPaAMM,
UHTEPIIPETUPOBATh TAOIUYHbIE JaHHBIE,

OTIpeAensATh HauOoIblIee 1 HAUMEHbLIee

U3 MIPE/ICTABICHHBIX JAHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cumMMeTpus.
LlenTpanbHas
CUMMETpHUSL.

Pacno3naBaTh Ha yepTekax U N300pKEHUAX, H300pakKaATh
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (UTYPY
(0Tpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJILHUK,
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[TocTtpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B IIPOCTPAHCTBE

OKPYHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEIIBHO
MPSIMOW, TOYKH.

HaxoanTs npuMepbl CHMMETPUN B OKPY’KAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CAMMETPUYHBIE
OTHOCUTEJIBHO MPSIMOl; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypaluu, UCIOJIb3Ysl CBOMCTBO CUMMETPHUH, B TOM
YKCIIE€ ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccaenoBath cBoOMiCTBA U3yUYEHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpPHEH, HCOJb3Ys IKCIIEPUMEHT, HaOII0CHUE,
MOJEIIUPOBAHUE.

O00CHOBBIBATh, ONIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus c OykBamu

[Tpumenenue OykB
JUIS 3aITUCH
MaTeMaTH4YECKUX
BBIPAKCHUU U
IPEAIIOKEHNMN.
bykBeHHbIE
BBIPAKEHUS U

YU CJIOBBIE
NIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaXO0KJICHHE
HEU3BECTHOTO

Hcnoan3oBaTh 0YKBBI /1711 0003HAYEHUS YUCEIN, TIPH 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUS MO YCIOBUIO 33]1a4HU.

HccsienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JISl UX 3AIUCH.

BouruucasiTh 4rciioBoe 3HaueHUE OYKBEHHOTO BBIPAYKEHUS
MpY 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh POPMYJIBI: IEPUMETPA U TUIOIIAIN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIMHBI OKPY>KHOCTH, TUIOIA N
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (popMyIiam.
CocTaBiasith (pOpPMYJIbl, BEIPAKAOUTNE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTENBLHOCTh, BpeMsl, 00bEM
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KOMITOHEHTA. pabOThI; BHITIOTHATH BEIYUCICHUS 110 3TUM (HOpMYyJIaMm.
DopMyIsl HaxoanTh HEN3BECTHBI KOMITOHEHT apH(PMETHICCKOTO
JIEVCTBUS
Harnsnnas reometpus. 14 YeThIpEXYTOIbHUK, MN300pakaTh Ha HEIMHOBAHHOM M KJIeTYaTOM Oymare
@urypsl Ha INIOCKOCTH MIPUMEPBI C MCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKU C 3aJaHHBIMA CBOMCTBAMMU:
[IpssMOYTOJIBHUK, C NapaJUICIbHBIMU, IIEPIIEHAUKYJIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JUaroHa’seH.
N3mepenue yrios.
Bungbr
TPEYrOJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHUKA.
[Tnomans durypsi.
DopmyJIbl
epUMeETpa U
IJI0ILA TN
IPSIMOYTOJIbHUKA.
[Tpubmmxénnoe
U3MEpEeHHUE IIIOMIAIN
duryp.
[IpakTnueckas

CTOPOHAaMHU, NMPSMBIMH YIJIAMH U AP., PaBHOOEPEHHBIN
TpeyroapHuk. Ilpeayarats u 00Cy:KaaThb crocoosbl,
AJITOPUTMBI [TIOCTPOCHUS.

UccaenoBath, HCHOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA IIPSAMOYIOJIbHUKA, KBAJpaTa,
pa3ouBaTh Ha TPEeyroibHUKU. OO0CHOBBIBATDH, ONIPOBEPraTh
C IOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

O MPSIMOYTOJIBHHUKE, KBAJpaTe, PACO3HABATH BEPHBIE U
HEBEPHBIC YTBEPIKICHHUS.

HN3mepATh M CTPOUTH C IIOMOLIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATh YIUIbI;
pPacno3HaBaTh OCTPBIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIEC YIJIBL.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, IPSIMO-
YTOJIbHBIH, TYMOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

BpI4uCasiTh IEPUMETP MHOTOYTOJIBHUKA, TUIOLIAb
MHOTOYT'OJIbHUKA pa30MeHueM Ha MPSIMOYTOJIbHUKH,
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pabora «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE CTUHUIIBI
W3MEpPEHUS ITMHBI U TUIOIIAIH.

HUcnonb3oBaTh NpUOIMKEHHOE M3MEPEHUE JITUH U
IonIaiel Ha KJIeT4aToi 6ymare, mpuOIMmKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAAU Kpyra

[lonoxxurtenbHbIC U

OTpHUIATCIIBHBIC YHUCJIA

40

Llenbie yucna.
Monayne yucia,
reoMeTpudeckas
UHTEpIIpEeTalUs
Moyst. YrcnoBbie
IPOMEKYTKHU.
[TonoxurenbHbIC U
OTpHUIIATEIbHBIC
yucia. CpaBHEHHE
MOJIOKUTEIIbHBIX U
OTpHIIATEIbHBIX
quces.
Apudmernyeckue
JNEUCTBUS

C MOJIOKUTEIIbHBIMU
U OTpULATEIbHBIMU
YUCTIAMU.

Pemenue TekcToBBIX
3aja4

IIpuBOoAMTH PUMeEPHI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
TOJIOKUTEIIbHBIX U OTPULIATEIIBHBIX YUCE.

HN300paxkaTth 11€IIbIEC YKCIIA, IOJIOKUTEIIBHBIE U
OTpHUILIATEIIbHBIC YHCJIa TOYKAMH HA YUCIIOBOU MIPAMOM,
HUCI0JIb30BATH YUCIIOBYIO MIPSAMYIO JIJIsI CPABHEHUS YUCEI.
IIpumeHsaTH IPaBUJIa CPABHEHHUS, YIIOPAA0YMBATH 1IEJIbIE
4yHrCia; HAX0AUTh MOJYJIb YHCJIA.

DopMyJUPOBATH NPABUJIA BEIYUCIICHUS C MOJIOKUTETBHBIMA
Y OTPUIIATEIIbHBIMU YHCJIaMU, HAXOAUTH 3HAYEHUS
YHCJIOBBIX BBIPAXKEHUH, COJIEPKAIINUX ICUCTBUS

C TIOJIOKHUTEIbHBIMU U OTPULIATEIILHBIMU YHCJIAMH.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHus CYMM UM MPOU3BEICHUIM
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[IpencraBieHne TaHHBIX

[IpssmoyrosbHas
cucTteMa KOOpAuHaT
Ha MJIOCKOCTH.
Koopannatel Touku
Ha IJIOCKOCTH,
abcrucca u
OpJIMHATA.
Cronbuatsie u
KPYTOBBIE
JUarpaMMal.
[IpakTnueckas
pabora «IlocTpoenue
TUarpaMm.
Pemenne TekcTOBBIX
3a/1a4, CoAEepKaIInX
JTAaHHBIE,

O0BbSACHATH U WIKCTPUPOBATH MOHATHE ITPSIMOYTOJIBbHOU
CHUCTEMBI KOOPJMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOMN MIIOCKOCTH
TOYKHU U (QUTYPHI 110 33JJaHHBIM KOOpAUHATAM, HAXOAUTh
KOOpJIUHATHI TOYEK.

Yurtath cTO0YaThIC U KPYTOBBIE IHArpaMMBbl;
HHTEPNPEeTHPOBATH JJAHHBIC, CTPOMTH CTOJI0YATHIC
nuarpammel. Uecnosib30BaTh HHGOPMALIHIO,
MPECTABICHHYIO B Ta0JUIIaX, HA AUArpaMMax JIJisl peIIeHUs
TEKCTOBBIX 3aJ1a4 U 3314 U3 PCAIbHON KU3HU

IIPECTaBICHHBIC
B Ta0IUIIAX U
Ha quarpammax
Harmsannas reometpus. [IpssmoyTONIBHBIN Pacno3naBaTth Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajiesenumnes, nupamMuay, Ipu3My, HHWIAHIP, KOHYC, IIap, H300paKkaTh X

KyO, mpu3ma,
nupamMmuaa, KOHycC,
IWIMHJP, 1I1ap U
coepa.
N3obpaxxenue

OT PYKH, MOJIeJIUPOBATH U3 OyMaru, iiacTUIIMHA, IPOBOJIOKH
u 1p. [lpuBoauTH NpUMepPbI OOBEKTOB OKPYKAIOLIETO MHPA,
UMEIOINX (OPMbI HA3BaHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOPO, TpaHb,
OCHOBAHMeE, BBICOTA, PAAUYC U JUAMETP, pa3BEPTKa.
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOTPAHHHUKOB,
UINHPA U KOHYCAa.
[IpakTnueckas
pabota «Coznanue
Moaenen
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue o0bEMa;
€AVHUIIBI U3MEPECHHUS
00béma. O0BEM

N3yuaTh, uCNOJIb3ys SKCIEPUMEHT, HAOJIIOIEHUE, U3MEPEHNE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMChIBATH
CBOMCTBA HAa3BAaHHBIX TEJI, BHIABJIATH CXOACTBA U
Pa3IMuYMs. MEXKITY IUPAMUION U IIPU3MOU; MEXKITY
LUJIMHAPOM, KOHYCOM U IIapPOM.

Pacno3naBath pa3BEpTKY Napajienenunena, Kyoa, mpu3Msl,
nupamMubl, KOHyca, HHJINHAPA; KOHCTPYHPOBATH JaHHBIC
TeJla U3 pa3BEPTOK, CO3/1aBATh UX MOJECIIN.

Co3aaBath MoJeJIM TPOCTPAHCTBEHHBIX (Uryp (13 Oymarm,
MPOBOJIOKH, TIJIACTUIIMHA U JIP.)

N3mepsaTs HA MoaeJIsIX: JJIMHBI pEOEp MHOTOIPAHHUKOB,
JaMeTp mapa.

BoiBoauth popmyiry 00bEMa IPSIMOYTOILHOTO

IpsAMOYIT'OJIBHOT' O napaujieaenuieaa.
IapajiecnuIeaa, Boruuciasats no gpopmysiaMm: 00bEM MPSIMOYTOITHHOTO
Ky0a, popMyJIbl napasuiesienunesa, Kyoa; ucroiab30BaTh €AUHUIIBI U3MEPEHUS
00BEMa 00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
MapaJICIICIIUIICIOB; PelIaTh 3a4a4M C peaJbHBIMU TAHHBIMU
[ToBTOpEeHUE, 0600IIEHNE, 20 [ToBTOpEHNHE BobruncasiTh 3Ha4CHHS BBIPAXKEHUN, COAEPKALINX

CHUCTCMAaTHU3al A

OCHOBHBIX MOHATHU
Y METOJ0B KypCOB D
1 6 KJIacCOB,
000011IeHIE U
CHCTEMAaTH3aI1s
3HaHUU

HaTypaJbHbIE, LEJbIE, TTOJOXKUTEIIbHBIE U OTPULIATETIbHBIC
qKciia, OOBIKHOBEHHBIE U AECSITUYHBIEC JPOOU, BBITOIHSITH
peoOpa3zoBaHUsI YHCENT U BBIPAKCHUH.

Bpi6upaTh cnnocod cpaBHEHUS YHCEI, BEIYMCICHUM,
NPUMEHSTH CBOIcTBAa apu(PMETUUECKUX ACHUCTBUI

JUISl pallMOHAIN3alH BBIYMCIICHUN.
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Pemiath 3aga4m U3 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U PEelIeHNs 3a1a4 U3 IPYyTUX
IIPEAMETOB.

PemaTh 3aga4uu pa3HbIMHM ClIOCO0aMH, CPABHUBATD,
BbIOMPATH CIOCOOBI PEMICHUS 3aJa4H.

OcyumecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX IEHCTBUN 1
CaMOITPOBEPKY PE3yJIbTaTa BEIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

170
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PABOYASA TIPOT'PAMMA YUEGHOTI' O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

AnreOpa siBIIsieTCS OAHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro 00pa3oBaHUs:
OHa O0ecneYrBaeT U3Y4YEHHUE APYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOJMMO IS MPOAOHKEHUsT 00pa3oBaHUs U
B TMOBCEIHEBHOM ku3HMU. Pa3Butue y oOydaronmxcsi HAy4YHBIX MpeJICTABICHUN
O TMPOUCXOXKIACHUU U CYIIHOCTH aireOpandeckux aOCTpakimii, crocode OTpakKeHUs
MaTEeMaTU4YeCKOM HAyKOW SBIEHUHW W TPOLECCOB B TMpHUPOJIe U OOIIeCTBE, POJIU
MaTEMaTUYECKOr0 MOJICITMPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYyYHOTO MHUPOBO33PEHUSI M KA4YECTB MBIIUICHHS, HEOOXOIUMBIX
JUTSL afjalTallid B COBPEMEHHOM IU(PpoBOM ob1iecTBe. M3yuenue anredpsl ooecrieunBaet
pa3BuUTHE yMEHUs HaOI0/aTh, CpPaBHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS M BBIBOJBI, (OpMYNIHpPOBaTh yTBepxkJaeHUs. OCBOGHHE Kypca aiareopbl
oOecrieuynBaeT pPa3BUTUE JIOTMUECKOTO MBIIUICHUS OOYYarOIIMXCS: OHH HCIOJIb3YIOT
JNEAYKTUBHBIE UM WHAYKTHUBHBIE pAacCyXJACHHUS, O0000IIeHHe U KOHKPETH3aIHUIO,
abctparupoBanue 1 aHanoruto. O0yuenue anredpe mpearnogaraeT 3HauuTeIbHbIN 00BEM
CaMOCTOATENLHON JeATEIbHOCTH O0YYAIOIINXCS, TTO9TOMY CaMOCTOSTEIIbHOE PEIICHUE
3a/1ay SBISIETCA peann3alueit esiTeIbHOCTHOTO IPUHITUIIA O0yUeHHUS.

B crpykType mporpammbl yuyeOHOro Kypca «AmnreOpa» uisi OCHOBHOTO OOIIETro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJACPKATEIHbHO-METOAUYECKUE JIMHUU:
«Hucna v BEIYUCICHUSNY, « AJTeOpandecKue BEIPAXKCHUS», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkmuny. Kaxkmas w3 3THX COAEp)KaTeIbHO-METOAUYCCKUX JIMHUN pPa3BHUBACTCS
Ha MPOTSHKECHUU TPEX JIET U3YUCHUS Kypca, B3aWMMOJICHCTBYS C IPYTUMHU €T0 JTUHUSMHU.
B xone u3ydenust yaeOHOro Kypca 00y4daronaMest TPUXOIUTCS JIOTHYECKH PACCyKIaTh,
UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B TIPOrPaMMy
y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPE/ICTABICHHBIC
BO BCEX OCHOBHBIX pazjeiiaXx MaTeMaTUYeCKOTO OO0pa30BaHMS W CIIOCOOCTBYIOIIHE
OBJIQJICHUIO OOYYalOIIMMHUCI OCHOB YHHUBEPCAJIBHOTO MAaTEMAaTHYECKOIO  S3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO YUEOHOTO Kypca «Anredpay sBisieTcs
€ro MHTCTPUPOBAHHBINA XapaKTep.

Conepxxanue TuHUU «YHCHa U BBIYUCICHUSD CIIYKUT OCHOBOM ISl JAlbHEHIIETO
W3yYEHHUs] MATEeMaTHUKH, CIIOCOOCTBYET pAa3BUTHIO Yy OOYYalOIUXCS JIOTHUYECKOTO
MBIIIICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS  alTOPUTMaMH, a TakKe
NPUOOPETCHUIO TPAKTUYCCKUX HABBIKOB, HEOOXOIWMBIX JUISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTue MOHATHSA O uMCIE€ HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHMs CBSA3aHO
C palMOHAJIBLHBIMU W HPPAIMOHAIBHBIMU YWCIaMHU, (OPMHPOBAHUEM IIPEICTABICHUN
O JEWCTBUTEILHOM YMCJIC. 3aBEpIICHHWE OCBOCHMSI YHUCJIOBOM JIMHUU OTHECEHO
K CpellHeMY 00111eMy 00pa30BaHMUIO.
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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 MOJIeJIeH, OMUCAaHUSI IPOIIECCOB U SIBJICHUM peaabHoro Mupa. B 3amaun
o0yueHus anredpe BXOAAT TaKKe JalibHElIIee pa3BUTHE aITOPUTMUYECKOTO MBIIIUICHHUS,
HEOOXOIMMOT0, B YACTHOCTH, /1151 OCBOEHHSI Kypca HH(OPMATHKH, U OBJIQJICHE HaBBIKAMH
NEAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHUIO BOOOPAXKEHHSI, CTIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUECTBY.

Conepxanve (GyHKIMOHAIBHO-TpAQUUECKON JIMHUM HalleJICHO Ha TOJIyYeHUE
OOy4YaroImMMHUCS 3HAHUM O (QYHKIMSIX KaKk BaKHEWIIEH MaTeMaTHYeCKOHM MOJENu
JUIsL OIIMCAHMUS U UCCIIEOBaHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHM B MPHUPOJE U
oOmecTBe. M3ydenne mMarepuana CrocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCA YMEHHS
HCII0JIb30BATh PA3JIMYHbIE BHIPA3UTEIIbHBIC CPEICTBA SI3bIKa MATEMATHUKH — CJIOBECHBIE,
CUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIa] B (GOPMUPOBAHKE MPEJCTABICHUN O POITU
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 IECSITUYHBIE, IEPEX0]T OT OJHOM (POpMBI 3amucu apodei K
npyroi. IloHsTHE palnMOHAIBHOTO 4YHCJa, 3aluCh, CPaBHEHUE, YIOPSIOYMBAHUE
palMOHAIBHBIX 4YHCeNl. ApudMeTHuecKre ACHCTBUS C PalMOHAIBHBIMH YHCIIAMHU.
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 PEaJIbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HaTypaJlbHBIX
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. [IpencraBieHne 3aBUCMMOCTH MEXIY BEJIMYMHAMU B BHUJE
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
KBaJpar paszHocTu. PopMysia pasHOCTH KBaJIpaToB. Pa3inokeHWe MHOIO4YJIECHOB
HAa MHOKHTEIIN.

YpaBHeHUS ¥ HEPABEHCTBA

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

JInHelHOE ypaBHEHHE C OJTHOM IEPEMEHHOM, YUCIIO KOPHEN JINHEMHOTO YPABHEHUS,
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 peleHnst TEKCTOBBIX 3a/1a4 C [IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npsmoii. YnuciioBbie MpoMeXyTKH. PaccTosinue mexay 1ByMms
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpsimoyromnbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opauHaTa TOYKA
Ha KOOpAMHATHOW muiockocTu. Ilpumepsl rpadukoB, 3amaHHbix (popmynamu. UrteHue
rpadukoB peanbHbix 3aBucuMocTell. [lonarue @ynknuu. I'paduk ¢pynkuuu. CBoiicTBa
bynkuuii. Jluneitnas dyukmus, e€ rpaduk. ['paduk ¢pynknuu y = |x|. I'paduyeckoe
pELICHUE JTMHEUHBIX 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 YHUCIIOBBIX BBIPAKEHUN W BHIUYHCIICHUSIM.
JIeMCTBUTENBHBIE YHCIIA.

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

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

KBagpatHoe ypaBHeHue, (hopmyja KOpPHEW KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHeHMM, CBOASAIIMXCS K JIMHEWHBIM M KBagpaTHbIM. [Ipocrelimme
JTpOOHO-palMOHATIbHBIEC YPABHEHMUSI.

['padmyeckas MHTEpHpeTanusi ypaBHEHHA C JBYMsS TMEPEMEHHBIMU M CHUCTEM
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 rpadukn. Oyakmun Y = X2,y = x3, y =Vx, y=|x|. ['paduueckoe pelenne ypaBHeHHi
Y CHCTEM YPaBHEHUHU.

9 KVIACC
Yucsia 1 BbIYMCJICHUS

PanmonaneHple 4Yucna, HUppalMOHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEUYHBIE
JecsATUUHbIE TpoOu. MHOXECTBO JAEUCTBUTEIBHBIX UMCEN, JEHCTBUTENbHBIE YMCIa 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  OKpYXKAIOLIETO  MHpa,  JUIMTENBHOCTh  IPOLECCOB
B OKpY’KarollleM MUpeE.

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

YpaBHeHus U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemeHune ypaBHEHHM, CBOISIIUXCA K JIMHECWHBIM.

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 NEepeMEeHHbIMHM M ero rpaduk. Pemienuwe cuctem aByx
JIMHEWHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU. PerieHue cucTeM IByX ypaBHEHHUI, OTHO
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U3 KOTOpBIX JIMHEHHOE, a JIpyroe — BTOpOHM creneHu. |'paduueckas MUHTEpIHpeTaIus
CUCTEMBI YPABHEHHM C IBYMSI IIEPEMEHHBIMH.

PeliieHrie TEKCTOBBIX 3aj1a4 aIreOpandeckuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenune cucrem
JMHEHHBIX HEPABEHCTB C OJHOU nepeMeHHoi. KBanpaTasie HepaBeHcTBa. ['padudeckas
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 TEOMETPUIECKOM ITPOTPECCU, 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  pe3ynabTaThl  OCBOCHHS  MpoOrpaMMbl  y4eOHOTO  Kypca
K KOHITy OOy4eHHUsI B 7/ KJacce:

Yucsa 1 BbIYUCICHUS

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

HaxoauTh 3Ha4eHMs YUCTIOBBIX BBIPAXKEHUM, IPUMEHSATh 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 JIECATUYHYIO IPOOh).

CpaBHUBAaTh U YIIOPSIOYMBATH PALIMOHATILHBIE YUCIIA.

OKpyrasTh yucna.

BbINONHATE NPUKUAKY W OLIEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAaYeHUU
YUCJIOBBIX BBIPAXKEHUN. BBIMONHATL NEUCTBUS CO CTENEHSMU C HaTypalbHbIMU
MOKa3aTeJsIMH.

[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 OrPaHHYCHHM, CBA3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBbIX
0OBEKTOB.

AJiredpanyeckue BbIPaKeHHA

Hcnonp30BaTh aiaredpandeckyrd TEPMHHOJOTHIO UM CHMBOJIMKY, MPUMEHATH €&
B IIPOIIECCE OCBOCHMS YIEOHOTO MaTepuania.

Haxogute 3HaueHHMs OYyKBEHHBIX BBIPQKEHMHM TIpU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHUs LIEJOTO BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
N0JIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

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

OcCy1ecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOYKUTEIH C TIOMOLIBIO BBIHECEHHUS
3a CKOOKHM OOILEro MHOXKHUTENs, TPYNIHUPOBKU ClIaraéMblX, HNPUMEHEHUs (HOpMyIl
COKpAILEHHOI'O0 YMHOKEHHS.

[IpumeHsTh NpeoOpa3oBaHUsT MHOTOWIEHOB JJISi PELICHUS PA3IUYHBIX 33134
U3 MaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW € HATypaJdbHBIMH  IOKa3aTeIsIMU
JJ1s1 TpeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemrars nuHeliHbIE ypaBHEHUS C OJJHOM IEPEMEHHOM, IPUMEHSS IIPaBUJIa IEPEX01a
OT MCXOJHOTO YpPaBHEHHsS K PaBHOCWIBHOMY eMy. [IpoBepsTbh, SBISETCS JU YHUCIO
KOpPHEM YpPaBHEHUS.

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

[TogOupaTe mpUMeEpHI Map YUCE, SIBISIOIIMXCS PELIEHUEM JIMHEHHOTO ypaBHEHUS
C IBYyMS IIEPEMEHHBIMHU.

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

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

CocTaBisATh U pemarh JIMHEWHOE YpPaBHEHUE WIM CUCTEMY JIMHEWHBIX YpaBHEHUN
II0 YCJIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJTyYEHHBIN PE3yJIbTar.

DyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIMHATaM, JIy49Hd, OTPE3KH, WHTEPBAJbI, 3alUCHIBATh YHCIOBBIE MPOMEKYTKHU
Ha aNre0pandecKoM sI3bIKe.

OtMmedaTh B KOOPJUHATHON TIJIOCKOCTH TOYKH T10 33JaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TuHEHHbIX QyHKIMK. CTpouTh rpaduk GyHKIUHU Y = |x|.
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OnuckIBaTh ¢ MOMOUIBI0 (DYHKIIMH M3BECTHBIE 3aBUCUMOCTH MEXy BEIMYHMHAMMU:
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 MH(MOPMAIUIO M3 TPadUKOB PEabHBIX MPOIECCOB H
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, OKPYIJIEHMsI U BBIYMCICHUM, HM300pakaTh AEWCTBUTENbHBIE 4HCIA
TOYKaMH Ha KOOPAUHATHOMN IPSAMOM.

[IpuMeHATh TOHATHE apU(PMETUUYECKOrO KBaJIpaTHOTO KOPHS, HAaXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJb3Yyd IpPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COJIEpKAIIUX KBaJpaTHbIE KOPHU, HUCIIOIb3Ys 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 Pa3IudHBbIX 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 MpOCTEUIINE MUCCIECAOBAHNS YPABHEHUN 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/1auu K €€ anredpandecKol MOJEH
C IMIOMOIIBIO COCTABJICHHWS YPABHEHMS WM CUCTEMBl YPABHEHWMM, WHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJyYEHHBIN PE3yJIbTarT.

IIprMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB I CPABHEHHUs, OLICHKH, pEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh I'pauyecKyro
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= VX, 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

PemaTe nuHeliHbIE U KBaJpaTHbIE YPAaBHEHUs, 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
KBaJpaTHOE 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 IIVIAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |KomnuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TembI) Kypca 4acoB CoJIepKaHue
Uwnciia ¥ BEIYUCIICHHS. 25 ITousTue CucreMaTH3UPOBATH H 000TralATh 3HAHUSA
PammmonannHBIE YKCiIa pallMOHANIBHOTO YUCa. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHUBATH U YHOPSA0YMBATH APOO0H, TpeoOpa30BbIBas
JICUCTBUS IpU HEOOXOUMOCTH JECATUYHBIC IPOOU B OOBIKHOBEHHBIE,

C palMOHaIbHBIMU
yuciamu. CpaBHEHHUE,
yHOpsiIOUMBaHUE
palMOHAIbHBIX YHCEN.
CreneHb

C HaTypaJbHbIM
MOKa3aTeJIeM.
Pemienrne 0CHOBHBIX
3a/1a4 Ha Ipoou,
MPOIICHTHI

W3 peaJbHON
MIPAKTHUKHU.

[Ipu3Haku AeTMMOCTH,
pa3lIoKEHUS

Ha MHOKUTEIIN
HaTypaJIbHBIX YHCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpyuMeHATH pa3HOOOpPa3HbIe CIOCOOBLI U MPUEMBI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
co/iepKaluX 0OBIKHOBEHHBIE U ICCATUYHBIE IPOOU:
3aMEHSITh IPU HEOOXOAUMOCTHU JACCATUUHYIO TPOOh
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BhIpaKEeHUE K (hopme, Hanboliee yno0HOM /sl BBIYUCIICHUH,
peoOpa3oBbIBATh APOOHBIC BEIPAKEHUSI HA YMHOKEHHE U
JeJIeHUEe JEeCATUYHBIX ApOoOel K IEHUCTBUSIM C IEIbIMU
YUCTIAMH.

IIpuBoAUTH YKCI0BbIEe U 0YyKBEHHbIE IPUMeEPBI CTETICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBbICHSS 3HAUCHUS
OCHOBAHHUSI CTENEHU U MOKA3aTelisl CTENEeHU, HAXOIUTh
3Ha4YeHUs cTeneHel puaa a" (a — mo0oe paroHaIbHOS
YHUCIJIO, N — HATypaJbHOE YUCJIO).
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PeannpHbIE
3aBucuMocTH. [Ipsamas
u oOpaTHas
MPONOPLIMOHAIBHOCTH

IMoHuMaTh CMBICI 3aKCH OOJBIINX YHUCET C TOMOUIBIO
JNECATUYHBIX Apo0Oeil u crenener ynucna 10, npuMeHsTh X
B pEaJbHBIX CUTYyAIHIX.

IIpuMeHsITH TPU3HAKU AETUMOCTH, PA3JIOKEHUS Ha
MHO>KUTEJIN HATypaIbHBIX YUCEIL.

PemaTh 321244 Ha YaCcTU, IPOLIEHTHI, IPOTIOPIIUH,

Ha HaXO0XJICHUE IPoOU (MPOLIEHTA) OT BEJIMYMUHBI U
BEJTUYHUHBI 110 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT JPYTOM.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PATUYHBIC PEIICHUS,
3aMKCH PEIICHUI TeKCTOBBIX 3a/1a4.

Pacnio3HaBaTh M 00BSACHSATD, ONIUPAsCh HA ONPEICICHHUS,
IpSIMO IPONOPLMOHATIBHBIE U 00OPAaTHO MPONOPLUOHAIBHBIE
3aBUCUMOCTH MKy BETMYMHAMU; MPUBOAUTH MPUMEPHI
3THX 3aBUCUMOCTEN U3 peaabHOro MUPA, U3 IPYTrUX y4eOHBIX
IPEIMETOB.

PemaTh npakTUKO-OpUEHTHPOBAHHBIC 3a]a41 Ha APOOH,
TIPOIEHTHI, IPSIMYIO0 U 00OpaTHYIO MPOMOPIIMOHATLHOCTH,
IPOMOPITUHU

AnreOpandeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAKEHUS.
ITepemenHEIE.
Honyctumele
3HA4YECHUS
IIEPEMEHHBIX.
DopMyIbl.

Ogaanerh airedpanyeckor TEPMUHOJIOTUEN U CHMBOJIUKOMH,
NPUMEHATDb €€ B IPOLIECCE OCBOCHUS yUeOHOr0 MaTepHaa.
HaxoauTh 3HaueHNss OYKBEHHBIX BBIPAXKEHUM MTPU 33JJaHHBIX
3HaYEHUSIX OYKB; BBIINOJHSITH BHIYUCICHUS 10 (GOpMyJIaM.
BbInoJHATH MpeoOpa3zoBaHus 1EJIOr0 BhIPAKEHUS

B MHOTOWIEH IPUBEICHUEM ITOJ00HBIX CIIAracMbIX,
pacKpbITHEM CKOOOK. BBHINOIHATH YMHOXEHHE OTHOUICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKEHUU,
pPacKphITHE CKOOOK U
NIpUBEICHNE

MOJIOOHBIX ClIaracMBbIX.

CBolicTBa CTEIIEHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIUMTAHHE,
YMHOXEHHE
MHOT'OYJICHOB.
DopMyJbl
COKPAIEHHOTO
YMHOKECHHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHOKHTEIHN

Ha MHOT'OYJIEH 1 MHOTI'OYJIEHA HA MHOT'OYJIEH, IPUMEHATH
(opMyJibl KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcyuecTBIATH Pa3IOKEHNE MHOTOYJICHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 3a CKOOKH OOILEro MHOXKHUTEIS,
IpUMEHEHUs1 (OPMYJIbl pa3HOCTH KBAAPaTOB, (popMy
COKPAILIEHHOI'O YMHOXEHUS.

IIpumensiTh npeoOpa3oBaHre MHOTOUJIEHOB ISl pEIICHHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHOU NIPAKTUKH.

3HAKOMMTBHCH ¢ UCTOPUEH Pa3BUTUA MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuE, paBuiia
npeodpa3oBaHms
yYpaBHEHUS,
PaBHOCUIIBHOCTh
YPaBHEHUM.
JIunelinoe ypaBHEHUE

Pemiatp nmuHEliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPABUJIA MIEPEX01A OT UCXOJAHOTO YPABHEHHUS

K paBHOCHJIILHOMY eMy Oosee mpocToro Buaa. [IpoBepsTs,
SABJISIETCS JTU KOHKPETHOE YKUCJIO KOPHEM YPABHEHUS.
IHox0upaTs npuMepbI AP YKCE, ABJIAIOIIUXCS PELMICHUEM
JIMHENHOT0 YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJTHOM IEPEMEHHOMU,
pelIECHNE JIMHEUHBIX
ypaBHeHU. Penienue
3a/1a4 € MOMOUIBIO
YPaBHCHUU.
JIuneliHOE ypaBHEHHE
C JBYMs
IIEPEMEHHBIMU U €TI0
rpaduk. Cucrema aByX
JIMHENHBIX YPABHEHUN
C NBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MIOCKOCTU TpaduK JTUHEHHOTO
YpaBHEHHUS C IBYMS IEPEMEHHBIMH; MOIb3YSICh TPaPUKOM,
NPUBOAMTHL PUMeEPbI PEIICHUS YPABHEHUS.

Haxoaurh peuieHue CUCTEMBI IBYX JUHEUHBIX YPABHEHHM
C IBYMS IIEPEMEHHBIMHU.

CocraBisTh U pemiaTh ypaBHEHHUE UM CUCTEMY
YPaBHEHMH MO YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

Koopnunate! u rpaduxmu.
OyHKIUU

24

Koopannara Touku
Ha nipsiMoil. Yucnosbie
IIPOMEKYTKHU.
Paccrostnue mexny
JByMSI TOUKaMH
KOOpJIUHATHOU
IIPSMOM.
IIpssmoyrosbHas
cucTeMa KOOpAUHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukos,
3aIaHHBIX
dbopmynamu.

MN300paxkaTh HA KOOPAMHATHON MIPSAMOM TOUKH,
COOTBETCTBYIOIIIME 3aJJaHHBIM KOOpAMHATAM, JIyYH, OTPE3KH,
WHTEPBAJIbI; 3aITUChIBATh UX HA aJIreOpanuyeckoMm si3bIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpJUHATaM; CTPOUTH TpadUKH HECIOKHBIX
3aBUCUMOCTEH, 3aIaHHBIX (POPMYJIAMH, B TOM YHCIIC

C IOMOIIIBIO ITU(DPOBHIX JTAOOPATOPHUIA.

IIpyuMeHATH, H3yYaTh NMPEeUMYLIECTBA,
HHTEPHPETHPOBATH I'paPUUEeCKuil Criocod MpeacTaBICHUs
W aHaJin3a pa3Hoo0pa3HOM KM3HEHHOW HH(GOPMAIIUH.
OcBauBaTthb noHsTHE QYHKIINH, OBJIaJICBATh
(YHKITMOHATLHON TEPMHUHOIOTHUEH.

Pacno3naBatsp quHelHY0 QyHKIMIO Y = KX + Db,
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Yrenue rpaukoB
peasbHBIX
3aBUCUMOCTEH.
[Tonsitue pyHKIMY.
I'paduk pyHKIHN.
CaoiicTBa QPyHKITUH.
Jluneiinas QyHKIMS.

ONHUCHIBATH €€ CBOKCTBA B 3aBUCUMOCTH OT 3HAYCHUH

ko3 duimeHToB K u b.

Crpontsh rpaduku muHeHON GyHKIMHA, QYHKIHHA Y =| X |.
Hcnoan3oBaTh HU(POBLIE PeCyPChl 1 TOCTPOCHUS
rpadukoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOAUTH MPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B peaibHBIX
MpoIeccax M SBICHUSIX

[TocTpoenue rpaduka
JUHEUHOU (PYHKIIUH.
['paduk pynxuun
y=1lx|
[ToBTOpEeHUE 1 00001IEHNE 6 [ToBTOpEHUE Bbi0upaTh, IpUMEHATH OLIEHUBATH CNIOCO0BI CPAaBHEHUS
OCHOBHBIX ITOHSATHI YKCEJI, BRIYUCICHU, TPeoOpa30BaHUul BHIPAXKECHHM,
1 METOJIOB Kypca pelIeHrs ypaBHEHUM.
7 xJ1acca, 0000IIIeHNE OcyiecTBJIATH CAMOKOHTPOJIb BBITIOJHICMBIX ACHCTBHH U
3HAHUMN CaMOTIPOBEPKY pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHUI,
ITOCTPOCHUM.
Pemiats 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4yecKHe 3HAHUA JIJI PelIeHUs 3a7a4 U3 IPYyTUX
MPEMETOB.
Pemath TeKcTOBBIE 32124, CDABHUBATh, BLIOUPATH
CNoco0bI peIICHU 3a/1a4n
OBLIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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8 KJIACC

KBazgpaTHbie KOpHU

n3 uncna. [lonstue
00 UppalroOHAIBHOM
yucie. JleciTnunbie
NPUOJINKEHUS
HMppalMoOHaTbHbBIX
quces.
JlencTBUTENbHBIE
yucna. CpaBHEHHE
JIEUCTBUTEIBbHBIX
quced.

VYpaBHeHue BUIa

X = a.

CgolicTBa
apupMEeTUIECKUX

KBaJ(paTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUN,
coJiepKallnx
KBaJIpaTHbIE KOPHU

Hanmenosanue paznena |KoaudecTso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(TembI) Kypca 4acoB coepKaHue
Uucina 1 BEIYMCIICHHUS. 15 KBaznpaTHbIil KOPEHB ®opMyJIMpoOBaTh ONpeAeIeHHe KBaJApaTHOIO KOPHS

U3 YKcIia, apupMEeTUYECKOTr0 KBaJAPATHOTO KOPHS.
IIpuMeHATH Onepanyio U3BJICYCHUSA KBAIPATHOIO KOPHS
U3 UKcia, HCMOJIb3Ys IPU HEOOXOJUMOCTH KAJIbKYJISTOP.
OueHuBaTh KBaIpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JECATUYHBIMU JPOOSIMHU.

CpaBHMBATB U YHOPSAAOYUBATH PALMOHAIBHBIE U
VppalMOHAIIbHBIC YUCIIA, 3alIMCAHHBIE C IOMOILBIO
KBaJIPaTHBIX KOPHEM.

HMceaenoBaTh ypaBHEHHE X = @, HAXOAUTH TOYHBIE U
npuOImKEHHBIE KOpHH Tipu a > 0.

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YU CJIOBBIE DKCIIEPUMEHTHI C UCIIOJIBb30BAHUEM KaJIbKYJISITOpA
(KoMIbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JIsl IPeoOpa3oBaHus BEIPAKEHU.
BoInoJHATH Npeo0pa30BaHUs BBIPAKEHUM, COAEpKAIINX
KBaJpaTHbIe KOPHU. BbIpaxxaTh NepeMEHHbBIE

U3 FeOMETPUYECKUX U pU3nueckux Gopmyi.

BoerunciasaTh 3HAYEHUA BBIPAKECHUH, COAEPKALLNX
KBa/IpaTHbIE KOPHU, UCTOJB3Ys IPU HEOOXOAUMOCTH
KAJIBKYJIATOP.
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HUcnoan3oBarhb B XOJ€ pCICHUA 3a1aY 3JICMCHTAPHLBIC
IMpCACTABJIICHUS, CBA3AHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMMU
BCJINYHH.

3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKHU

Uwnciia ¥ BEIUMCIICHUS.

Crenens ¢ OCIbIM

®opmMyIMpPoOBaThH ONpejieIeHne CTEICHH C IEIbIM

CreneHb ¢ LEIbIM II0KA3aTEJIEM. II0Ka3aTEeIIEM.
[I0Ka3aresaeM CranpapTHas 3a1mch IIpencraBiasaTh 3anuch OOIBIINX U MAJIBIX YHCEI
quca. B CTaHAAapTHOM BHJie. CpaBHMBATBL YUCJIA U BEJIMYMHBIL,
Pa3mMepn1 00bekTOB 3alMCaHHbBIC ¢ UCIIOIb30BanueM cteneHu 10.
OKpYKaroIlero Mupa Hcnonb3oBaTh 3alIUCh YUCEll B CTAHAAPTHOM BHJIE
(OT BIEeMEHTapHBIX JUTSL BBIPAQXKEHUS pa3MEPOB O0BEKTOB, JJIUTEIBHOCTH
4aCTULL IIPOLIECCOB B OKPYKAIOILIEM MUpE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3alIUCHIBATH B CHMBOJINYECKOH (popme
OOBEKTOB), Y WITIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTEINIEHU
JUTUTEIBbHOCTD C LIEJIBIM [10KA3aTEeJIEM.
MPOLIECCOB IIpuMeHSATH CBOMCTBA CTENICHU /I TPeoOpa30BaHUS
B OKpY’KaIOIlEM MUPE. | BBIPAXXEHUH, CONEPIKAILNX CTENEHU C LENBIM ITOKA3aTEIIEM.
CBolicTBa CTEINIEHU BbInoJHATH JelCTBUSA C YMCIaMH, 3aITMCaHHBIMU
C LICJIbIM [I0KA3aTeIeM | B CTaHJAPTHOM BHJIE (YMHOXEHUE, IEJICHUE, BO3BEICHUE
B CTCIICHb)
AnreOpanyeckue KBagparnslii Pacno3HaBaTh KBaJpaTHbIN TPEXUJICH, YCTAHABIINBATD
BbIpakeHUsA. KBagpaTHbIi TPEXUIICH. BO3MOKHOCTbB €T0 Pa3jI0KeHUsI HaA MHOYKUTEIIN.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAJPATHBIN TPEXUJICH
KBaJPaTHOTO C HEOTPULATEIBHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUS.
AnreOpandeckast 1poOb

15

Anrebpandeckast
npo6b. JlomycTuMeble
3HAYCHUSI
MEPEMEHHBIX,
BXOJIATINX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallieHue
JpOOeid.

Cnoxenue,
BBIYHTAHUE,
YMHOKEHHE U JIeTICHUE
anreOpanyecKux
JTpOOei.
[IpeobpazoBanue
BBIPAKECHUU,

coJiep KaIImx
anreOpanyeckue
Ipodu

3anuceiBaTh anredpanyeckue BolpakeHus. Haxoaurs
00J1aCTh ONpPEAEIICHNS PAMOHAIIBHOTO BBIPAYKEHHUS.
BbINOJIHATH YKCIOBBIE MOJACTAHOBKY U BBIYHCJIATH
3Ha4Y€HHE APOOH, B TOM YHCIIE C IOMOIIBIO KATbKYJISTOPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOU 1 MPUMEHSTH €ro JUIsl IpeoOpa3oBaHus APOOEi.
BoInoJHATH JeiicTBUSA C alre0panyecKuMu JpoOsiMu.
[IpumensTh npeoOpa3oBaHMsl BIPAXKEHUHN AJIs1 PELLICHUS
3ana4y. Beipamxarh nepemenHble U3 Gpopmy (HU3NIECKUX,
reOMETPUUYECKUX, OUCHIBAIOIINX OBITOBBIE CUTYALINN)
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YpaBHEHUS U HEPABEHCTBA.
KBaapatHbie ypaBHEHUS

15

KBangpaTHoe
ypaBHeHue. HemomHoe
KBaJpaTHOE
ypaBHeHnue. opmyna
KOpPHEW KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJISIILIAXCS

K KBaJIpATHBIM.
[Ipocreiimme qpoOoHO-
palMoOHaJIbHbIE
ypaBHEHUSI.

Pemienue TeKkCTOBBIX
3aJ1a4 C IOMOUIBIO
KBaJIpaTHBIX
YpPaBHEHUU

Pacno3HaBaTh KBaJpaTHBIE YPABHEHHS.

3anucbiBaTh (POPMYJIYy KOPHEN KBAIPaTHOTO YPABHEHUS,
peliaTh KBaJpaTHbIE YPABHEHUS] — MOJIHBIC U HETOJIHBIC.
IIpoBoauTh MpocTeiinue UCcJIe0BAaHUA KBaJAPATHBIX
YPaBHEHUM.

Pemats ypaBHeHHs, CBOASIIMECSA K KBAIPATHBIM,

C TIOMOIIIBIO MMPEe0OPa30BAHMI U 3aMEHOM TIEPEMEHHOM.
HaOuroaaTe 1 aHAJIM3UPOBATH CBSI3b MEXKIY KOPHSIMU U
Kod(hpuIeHTaM KBaJIpaTHOTO YPABHEHHSI.
®opmysmpoBaTth TeopeMy Buera, a Takxke 0OpaTHYIO -
TEOpEMY, IPUMEHSATH 3TH TEOPEMBI JIJISl pEIIECHUS

3aaad4.

Pemath TekCTOBBIE 321a4UM AITreOpanyecKuM CriocoOoM:
NEPEXOIUTH OT CIIOBECHOU (POPMYITMPOBKHU yCIOBHS 3a4aUn
K anre0pandeckoil MoAenu MyTéM COCTaBIICHUS YPaBHEHMUS;
peniaTh COCTaBIIEHHOE YPABHEHHE; HHTEPIIPETUPOBATh
pe3ynbTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI

YpaBHEHUS U HEPABEHCTBA.
Cucrempl ypaBHEHUI

13

JIuneiinoe ypaBHeHne
C IBYMS
IIEPEMEHHBIMU, €TO
rpaduk, npuMepbl
peLIeHUs] ypaBHEHUU
B LIEJIbIX YHCIIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPABHEHUN

PacniozHaBaTh JTMHENHHbBIE YDABHEHUS C IBYMs
NIEPEMEHHBIMH.

CrpouTsh rpaduky TMHEHHBIX YPABHEHHM, B TOM YHCIIE
HCIO0JIb3Ys LH(ppPOBbIE pecypChl.

Pazimyars napajuienbHbIe U IEPECEKAIOLINECS MTPAMbBIE
110 UX YPABHEHUSIM.

Pemiatb cucTeMbl ABYX JIMHEHWHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU I0ICTAHOBKOU U CIIOKEHUEM.
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C AByMS
MIEPEMEHHBIMM.
[Ipumeps! pereHus
CUCTEM HEJIMHEWHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMHU.
['padpuueckas
WHTEpIIpETalUs
YpaBHEHHUS C ABYyMS
MIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMH.
Pemienue TekCcTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM ypaBHEHUU

PemaTh npocTeiiliie CUCTEMBbI, B KOTOPBIX OJHO

Y3 YPABHECHUM HE SABJISCTCS JTUHEUHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPIPETALMNIO PEIICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMU U CUCTEM YPaBHEHUI
C ABYMsI IIEPEMEHHBIMM.

Pemath TeKcTOBBIE 3a1a4M AIreOpanyecKuM CIiocooom

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

YHucinossle
HEpPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIunennble
HEPABEHCTBA C OJIHOMN
MIEPEMEHHOU U UX
peuieHue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

D opMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAWHATHOM IIPSMOM, 10KA3bIBATH
anreOpandecku.

IIpuMeHsTH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.
PemiaTe IMHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
M300pakaTh PEIICHHE HEPAaBEHCTBA HA YHCIOBOM MPSIMOH.
PemaTh cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pelIEHNE CUCTEMBI HEPABEHCTB HA YU CIIOBOW MPSIMOU
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C OJJHOM NIEPEMEHHOU
Y UX PELICHHUE.
N3ob6paxenue
pellIeHUs TUHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCJIOBOM
IPSAMON

OyHKINH. [TonsiTue hyHKIUU. Hcnoan3oBath QyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE OHSTHUS OO0uacTb onpeienieHsl | CHMBOJIHKY.
Y MHOKECTBO Boruucasite 3HaYeHus: PyHKINM, 3aaHHBIX (opMynamMu
3HAYEHUN (DYHKIIHH. (mpu HEOOXOAMMOCTHU UCIIONIB30BATH KAJIBKYJIISATOD);
CrniocoObI 3aaHus COCTABJISITH TA0JMIbI 3HAYEHUH (YHKIIUU.
byHKIMIA. CtpouTh o TOuKaM rpaguku GyHKIIUN.
['padux byHKIINN. OnuchiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa (hyHKLIHMH, rpaguuecKoro npeacTaBICHUsI.
uX 0TOOpakeHue Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaguke CHUMBOJIUKY.
HccaenoBath npuMepsl rpa@uKoB, OTPAKAIONIUX PEATbHBIC
npoiiecchl  siBlicHus. IIpuBoAMTH MpUMepPBI ITPOIIECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOVICTBAMMU.
HMcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI
TSl TOCTpOoeHus TpaduKkoB QYHKIIUNA U U3YUYEHUS] UX CBOMCTB
OyHKIWU. UreHne u mocTpoeHue Haxoauthb ¢ noMouibio rpaguka GyHKIIMY 3HAaYCHUE OJTHOU

Uucnobie PyHKIMH

rpa@ukoB QyHKIHIA.
[Tpumeps! rpaduxos

U3 paccMaTpUBAEMbIX BEJIUYUH 10 3HAYECHUIO APYTOil.
B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJI10i 3aBUCHMOCTh

58




byHKIMH,

MCKIY BCIIMYNHAMUA.

OTPAKAKOLIUX OnuchIBaTh XapakTep U3MEHEHUS OJJHON BETUYUHBI
pEaIbHBIE ITPOLIECCHI. B 3aBHCUMOCTH OT UBMEHEHUS JIPYTOM.
OyHKIUH, Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [loka3siBaTh
ONMCHIBAIOLIINE CXeMATHYECKH MOJIOKEHUE HA KOOPAUHATHON MIIOCKOCTH
IPMYIO ¥ 00paTHYyIO rpadukoB QyHkmii Buga: Yy = X3,y = X3,y =Vx,y = |x|.
IIPONOPIHOHAIBHBIC Hcnoab3oBaTh PyHKIUOHAJIBHO-TPaUYecKHue
3aBUCUMOCTH, UX NMPEeACTABJIECHUSA ISl PELICHUS U UCCIIEIOBAHUS YPAaBHEHUMN U
rpad UK. CHUCTEM YpPaBHEHHUM.
I'padux Gpynxumn IIpumeHsaTs HUPPOBbIE PeCyPChI IS IOCTPOCHUS
y =X rpagukoB QyHKIIHIA
DOyHKIUU
y =x3y = X,
y=vx,y=|x|;
rpaduyecKoe perieHue
YPaBHEHUU U CUCTEM
YpaBHEHUI

[ToBTOpEeHue 1 0000IIIEHNE [loBTOpEHNE Bri0upaTh, IPUMEHATH, OLIEHUBATH CNOCOOBI CPABHEHUS

OCHOBHBIX ITOHSITHHN U
METOJI0B KypcoB / 1 8
KJ1acCOB, 0000ILeHHE

3HAHUU

YuCell, BIYUCICHUN, MPeoOpa3oBaHuil BbIpAKEHUH, pEIICHUS
YPaBHEHUM.

OcyumecTBJIATH CAMOKOHTPOJIb BBINOJHIEMBIX ICHCTBUN U
CaMOITPOBEPKY pe3yjIbTaTa BEIUUCICHUM, MpeoOpa3oBaHmH,
ITOCTPOCHHUI.

PemiaTs 3a1auM U3 peajibHOM )KU3HU, IPUMEHATH
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MaTEeMaTUYECKUE 3HAHUS JIJISl pEIICHUs 3a]1a4 U3 IPYTUX
IPEIMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBLIEE KOJIMUYECTBO
YACOB I10 I[TPOI PAMME

102
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9 KJIACC

HaumenoBanue paznena  |Kosmuectso OcHOBHOE OCHOBHBIE BH/IBI IEATEIILHOCTH 00Y4YaOIINUXCS
(Temnl) Kypca 4acoB CoZIepKaHuE
Uucna v BBIYUCIIEHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh MpeacTaBJeHHUs O YHUCIIAX: OT MHOXKECTBA
JlelicTBUTENbHBIC YMCTIA MppalnroHaIbHbIE HaTypaJIbHbIX YUCEII O MHOKECTBA ICMCTBUTEIBHBIX YUCEI.
YUCJIa, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OECKOHEUYHEBIE JIEUCTBUTEILHOIO YKCJIa KaK OECKOHEYHOU IECITUUIHOMN
JIECATUYHBIC POOH. IpoOu, NPUMEHSITh JIECITUYHbIC TPUOTHKCHUS
MHO0k€eCcTBO pPaLMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCEIL.
JNEUCTBUTEIBHBIX HN300pakaThb 1€iICTBUTENIBHBIEC YUCIIA TOUKAMU
YHUCEe,; KOOPJWHATHOM MPSMOM.
JNEUCTBUTEIbHBIC 3anucbIBaTh, CPABHUBATH U YNIOPAI0YUBATH
YHCIIa KaKk JNEUCTBUTENBHBIC YUCIIA.
OeCKOHEUHbIE BbINoJHATH, COUYETast YCTHBIE U TUCbMEHHBIE TPUEMBI,
JECATUYHbBIC TPOOH. apudpMeTnyecKue JeHCTBUSA C PAalMOHAIBHBIMYA YUCIIAMU;
B3auMHO 01HO3HAUYHOE | HAXOAMTH 3HAUYCHUS CTEIICHEH C LEJIBIMU MOKA3aTEIISIMU U
COOTBETCTBHUE MEKY KOPHEH; BBIYMCJIATH 3HAUCHUS YUCIOBBIX BBIPAKEHUM.
MHOKECTBOM [MosyyuTs nmpeacraBjaeHue 0 3HAYUMOCTH
JNEUCTBUTEIBHBIX JNEUCTBUTENBHBIX YACEI B PAKTUYECKOU JEATETBHOCTH
YHCEJI U MHOXKECTBOM YEJIOBEKA.
TOYEK KOOPAMHATHOMN AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
IPSIMOM. NPUOIMKEHUS ACHCTBUTEILHOTO YHCIIa TPU PEIICHUH
CpaBHeHue 3aaad.
JNEHUCTBUTENBHBIX urcen, | OKPYIJasTh JCUCTBUTEIBHBIC YUCIIA, BHINIOJHATH
apudMeTHIECKHE NMPUKHUAKY PE3yJIbTAaTa BBIYUCICHUN, OLEHKY 3HAUCHUN
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JNEUCTBUS

C IEMCTBUTEIbHBIMU
YUCIIAMH.
[Tpubnmxxénnoe
3HAYEHUE BEJIUYNHBI,
TOYHOCTh
IPUOITNKEHUS.
Okpyrienue yucesn.
[Iprkuaka u oueHka
pE3yNbTaTOB
BBIYHCIICHUI

YU CIIOBBIX BBIpa)KCHI/If/'I.
3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JIuHelHOe ypaBHEHUE.
Pemenne ypaBHenui,
CBOJSILNXCS

K JINTHEWHBIM.
KBangpaTHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJSILNXCS

K KBaJIPaTHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumeps! perenus
YPaBHEHUU TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBarth, 3alIOMMHATH U IPUMEHATH IrPauuecKue
METO/AbI IIPU PELICHUN YPAaBHEHNUN, HEPABEHCTB U UX
CHCTEM.

Pacno3naBarh Lienbie U IpOOHBIE YPAaBHEHUS.

Pemiathb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE IPpOOHO-
palMOHAJIBHBIE YPABHEHUS.

IIpennaraTs BO3MOXKHBIE CIOCOOBI PEIIEHUS TEKCTOBBIX
3a1a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4n
Pa3HBIMHU CIIOCOOAMH.

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTUA MATEMATUKHU
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pa3ioKEeHUEM
Ha MHO>KHTEIH.
Pewenune npoOHo-
PalMOHAIIBHBIX
YPaBHCHUU.

Pemenne TekcTOBBIX
3a/1a4 anreOpandecKum
METOJ0M

YpaBHEHNs U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHeHUE ¢ AByMs
IIEPEMEHHBIMH U €TI0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPABHEHU
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CHUCTEM JIBYX
YPaBHEHUM, OJTHO

U3 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
WHTEpIIpETALNS
CHUCTEMBI YPaBHEHU I

C IIByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHSATH IPUEMBI PEIICHUS CHCTEMBI
JBYX JIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHHIA, B KOTOPBIX OJTHO YPaBHEHHE HE
ABJIIETCS TMHEUHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUYECKUE
NPEICTaBICHUS 1J pellieH!s M MCCJIeI0BAHUS YPaBHEHUI
U CHCTEM.

AHAJM3MPOBATH TEKCTHI 32124, pelIaTh UX
anredOpanvyeckuM cnocoOOM: NMepexoauTh OT CIOBECHOU
(GhOpMYIIMPOBKH YCIOBHS 3aJ]a4H K anreOpandeckor MoJIeIn
MyTEM COCTaBIICHUS CHCTEMbI ypaBHEHUI; peliaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHHII; HHTEPNPETHPOBATH
pe3yJbTarT.

3HAKOMUTBHCS C UCTOPHE Pa3BUTUST MATEMATHKH
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3a/1a4 aareOpandecKuM
CII0COOOM

YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
Hepasencraa HEPaBEHCTBA U UX HEPABEHCTBA; UCMOJIb30BaTh CHMBOJIMKY U TEPMUHOJIOTHUIO.
CBOICTBA. BoInosHATh Npeo0pa3oBaHusi HEPABEHCTB, HCIOJb30BaTh
JIuHelinble JUTsI peoOpa3oBaHMs CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTh JIMHEHHBIC U KBAJIPATHBIC HEPABECHCTBA.
C OZJTHOM IIEPEMEHHON Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
1 UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUAIOLINX
CucrteMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJTHOU MIOJTyYECHHBIE PELICHHUS.
MIEPEMEHHOUN U UX N300pakaTth pellieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelLICHHE. Ha YHCJIOBOM MPSAMOM, 3aIUCHIBATDH PEIICHUE C TOMOIIBIO
KBanparneie CHUMBOJIOB.
HEPABEHCTBA U UX PemaThb KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
peLIeHHE. rpaduyecKue npeacTaBICHUS.
I'paduueckas OcBauBaTh U NPUMEHATb HEPABEHCTBA MPU PELICHUH
UHTEpIpeTalus pa3IMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynknus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napaboJibl, OCh

WITKOCTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoioKeHre Ha KOOPIAUHATHOM MIIOCKOCTH rpaduKoB

dynkuumii Buma: y = kx,y = kx+ b,y = k_,y = X2,
X
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CUMMETPUH Mapabobl.

I'paduku hysKImii:
y =Kkx,
y= kx + Db,

_k
y I

X

y - X21
y = X,
y = Vx,
y = |x|

y =x3,y =,V = | x| B 3aBHCUMOCTH OT 3HAYCHHIi
K03((PUIIMEHTOB; OMKCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIUIO 110 popMyIie.
IIpuBoaAUTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 pealbHOU KU3HU, (PUUKHU, TEOMETPUH.

BoisiBasiTh 1 00001maTh 0cCOOEHHOCTH rpaduka
KBaIpaTUYHOU QPYHKIUU Y = ax? + bx+ c.

CrpouTh M M300paxkaTh cCXeMaTHYECKHU IpapuKu
KBaIPaTUYHBIX (PYHKIMHI, 3aJaHHBIX (JOpMyJIaMH BUAA
y=ax’, y=ax?+q,y=a(x+p)%y=ax?+bx+c.
AHAJIM3MPOBATH U MPUMEHATH CBOMCTBA U3YYCHHBIX
(YHKIMI 7151 UX TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO
U (POBBIX PECYPCOB

YHucioBrie
MOCJIE10BATEILHOCTH

15

ITonsaTue uncaoBom
ITOCJIEIOBATCIBHOCTH.
3amanue
TIOCJIEIOBATCILHOCTH
PEKYypPEHTHOU
bopmy1oii u

dbopmyIoi N-ro uieHa.

Apudmernueckas u
r€OMETPUYECKAS
IIPOTPECCUH.
®opMyIisl N-ro 4jIeHa
apupMeTHIECKON 1
F€OMETPUYECKOMN

OcBauBaTh U NPUMEHSATH WHACKCHBIC 0003HAYCHHUS,
CTPOUTH peyeBble BICKA3BIBAHUSA C UCTIOJIH30BAHUEM
TEPMHUHOJIOTHH, CBA3aHHOM C MOHSATHEM
[OCJIEI0BATEIbHOCTH.

AHaauzupoBaTb Gopmyy N-ro yieHa
MOCIIEI0BATEIBHOCTH WU PEKYPPEHTHYIO (hOPMYITY

U BBIYHMCJISITH YWICHBI TOCIEA0BATEILHOCTEH, 3a1aHHBIX
3TUMU (hopMyTIaMHu.

YcTranaBauBaTh 3aKOHOMEPHOCTb B TOCTPOCHUHU

IMOoCJICAOBATCIIbBHOCTH, CCJIM BBIIIMCAHEI IICPBBIC HCCKOJIBKO

€€ YJICHOB.
Pacno3naBaTh apuMETUUECKYIO U T€OMETPHUECKYIO
MIPOTPECCUHU MPHU PA3HBIX CIIOCO0AX 3aaHUSI.
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MPOTPECCUIA, CYMMBI
MIEPBBIX N YICHOB.
N3obpaxxeHne 4jieHOB
apu(MeTH4YEeCKON 1
reOMETPUYECKOU
MPOrpeECCU TOUKAMU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JIuHelHbIN 1
SKCIOHEHIINAIbHBIN
pOCT.

CI10HBIE IPOLIEHTHI

PemaTts 3a7auu ¢ ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apuMeTHUIECKO U TEOMETPUIECKOM TPOTPECCUil, CyMMBI
HEPBBIX N YJIEHOB.

H300paxkaTh WICHBI IOCIEA0BATEIIBHOCTH TOUYKAMU

Ha KOOPJIMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJICHUH

U3 peaabHOM KU3HU, WIUTIOCTPUPYIOLINE U3MEHEHUE

B apu(hMETUUYECKON IPOrPECCUH, B TEOMETPUUYECKOM
IPOrpecCcuy; U300pakaTb COOTBETCTBYIOIIUE 3aBUCUMOCTH
rpaguyecku.

PemaTh 3agaum, CBSI3aHHbBIE C YHCIOBBIMU
IIOCJIEN0BATENBHOCTAMH, B TOM YHCIIE 33141 U3 PEATBHON
KHU3HU C UCTIOJIb30BaHUEM LIU(DPOBBIX TEXHOJIOTUI
(37EKTPOHHBIX Ta0IUL, rpa)UYECKOro KaNbKyJIATOPA U T.11.).
PemaTp 3a1a4n Ha CIOKHBIE IPOLIEHTHI, B TOM YHUCIIE
3a/1a4y U3 peanbHOU MPAKTUKH (C UCTIOIb30BaHUEM
KQJIBKYJISITOPA).

3HAKOMUTBHCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKU

[ToBTOpEeHue, 0000IICHUE,
CUCTEMATHU3AINS 3HAHUU

18

Yucaa u
BbIYHCJIeHHSs] (3aITHCh,
CpaBHEHHUE, JCHUCTBUS
C IEUCTBUTEJILHBIMHA
YHCIIaMU, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOUIEHHS,
MIPOTNIOPIINH;

OnepupoBaTh NOHATHSMH: MHOXKECTBO, TTOJIMHOXKECTBO,
orepaly HaJl MHO)KECTBAMU; MCIOJIb30BaTh Ipaduyeckoe
NPECTaBICHUE MHOXKECTB JJIsI OTIMCAHUS PEaTbHBIX
MIPOIIECCOB U SIBJICHU, IPH PEIICHUN 33]a9 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYaJu3upoBaATh TEPMUHOJIOTHIO U OCHOBHbIE
AeiicTBHS, CBSI3AHHBIE C YHCJIAMM: HATYpaJIbHOE YUCIIO,
IPOCTOE U COCTABHOE YHCIIA, EIUMOCTh HATYpPaIbHbIX
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OKpYTJICHHE,
pUOIMKEHUE,
OLICHKA; peIICHHE
TEKCTOBBIX 33724

YHUCell, IPU3HAKYU JEIUMOCTH, LEI0€ YUCIIO, MOLYJIb YUCIIA,
OOBIKHOBEHHAsSI U J€CSITUYHAs APOOU, CTAHJAPTHBIN BHU]I
yucia, apu(pMETUYECKHUI KBaIpaTHIA KOPEHb.
BbInoJIHATH JeiicTBUA, CPABHUBATH M YIIOPAA0YMBATH

apu(MeTH4eCKUM qyclia, MPEACTABIIATh YHCIa Ha KOOPIUHATHON MIPSIMOH,
crocoom) OKPYTJISITh YKCTIA; BHIIOJHATH NPUKHIKY U OLEHKY
pe3yJIbTaTa BEIYMCICHUM.
Pemiath TekcTOBBIE 32124 ApU(PMETUIECKUM CIIOCOOOM.
Pemath npakTu4eckue 3aa4M, CoAepKaIire MpoIeHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — pAcCTOSIHUE, [IEHAa — KOJMYECTBO — CTOMMOCTD,
00BbEM pabOThl — BpeMsl — IPOU3BOAMUTEIBLHOCTH TPYAA.
Pa30uparts peasibHbIC )KU3HEHHBIC CUTYAIUH,
(¢opMyJIMPOBATH WX HA SI3bIKE MATEMATUKH,
HAXOAUTHb PEIlICHUE, IPUMEHSI MaTeMaTUUYEeCKUIl anmapar,
HHTEPNPETHPOBATH PE3yNIbTAT
AJireOpanveckue OnepupoBath NOHATUSIMH: CTETICHB C IEJIBIM
BbIPasKeHUS nokaszaresnem, apuMeTudecKuil KBapaTHbIA KOPEHb,
(mpeobpa3zoBaHue MHOTOWIEH, ajaredpandeckas Jpo0b, TOXKIAECTBO.
anredpandecKux BbINOJHATH OCHOBHBIE 1€ICTBHA: BBIIIOJIHATH PACUEThI
BBIPAKEHUH, no ¢popmysaM, IpeoOpa3OBbIBATH IIeJIbIe, JPOOHO-
JOIyCTUMBbIE paloHaIbHbIE BRIPAXKECHUS U BBIPAXKEHUS C KOPHIMH,
3HAYEHUS) peaM30BBIBATH Pa3I0KEHNE MHOTOWICHA HA MHOKUTEIIH,

B TOM YHCJI€ C UCOJIb30BaHUEM (HOPMYIT pa3HOCTU
KBaJpaTOB U KBaJIpaTta CyMMBbI U PA3HOCTU; HAXOUTh
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
PalMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopaeanpoBaTh ¢ IOMOIIBI0 POPMYIT peabHbIE TPOLECCH
Y SIBJICHUS

DOyHKUUHA
(moctpoeHnue,
CBOMCTBA U3Y4YCHHBIX
dynKImi;
rpauuecKoe pereHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUAMHU: QYHKIUS, TpadUK PYHKIUH,
HYJIX (PYHKIIUH, TPOMEKYTKHU 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKH BO3paCTaHusl, yObIBaHU S, HAUOOJBIIIEE U
HaWMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
(YHKUUNA, CTPOUTH UX TPapUKH.

OnepupoBath NOHATHSIMHU: NIPSIMasi IPOTOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (QYHKITUS,
KBaJipaTuyHas QyHKIMs, Tapadosa, runepoora.
Hcnoab3oBaTh rpa)MKu 715 OIPEICIICHUS CBOMCTB,
MIPOIIECCOB M 3aBUCUMOCTEH, JJIsl pEIICHUS 3a/1ay U3 APYTUX
y4eOHBIX IPEAMETOB U PEATBHOM KU3HU; MOAEIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Boipa:xars ¢gopMyaaMu 3aBUCUMOCTH MEXy BeJIMUMHAMU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«I'EOMETPUS» B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIIMCKA

['eoMeTpust Kak OJMH U3 OCHOBHBIX Pa3/iesOB IIKOJIHHOW MAaTEeMAaTHKH, UMEIOIINN
CBOCH IIeNIbI0 O0ECIeUnTh U3YYCHHE CBOWMCTB M Pa3MepoB (pUryp, WX OTHOIICHUH U
B3aMMHOE pPAaCIOJIO)KEHUE, ONUPAETCS Ha JIOTHYECKYHO, JIOKA3aTEIbHYIO JIMHUIO.
[leHHOCTH, W3y4YeHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKJIIOYAeTCsi B TOM, 4YTO OOYydYalOIIMHCA YUYUTCS MPOBOAMUTH JIOKA3aTEIbHBIC
pacCyXJieHUs, CTPOUTHh JIOTMUECKHE YMO3AKJIIOYEHHS, JIOKAa3blBaTh 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
IUIOLIAAb 3€MENBHOT0 y4YacTKa, PACCUUTATh HEOOXOIMMYIO IJIMHY ONTOBOJOKOHHOTO
Kabenst winu TpedyeMble pa3Mmepbl rapaxa A aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTENIbHAS JIMHUS B W3ydeHHH TreoMmerpuu. [Ipum pemenun 3amad
IPAKTHYECKOrO XapakTepa OO0y4aroUIMiicsi yYUTCS CTPOUTh MaTeMaTUYeCKUEe MOJAETU
pEeaNbHBIX KU3HEHHBIX CUTYAIIMM, TPOBOJUTH BHIYUCICHUS W OIICHUBAThH a/IEKBATHOCTh
MOJIy4YEHHOTO pe3yibTara.

KpaiiHe BaxkHO TIOMUEPKUBATH CBSI3M TEOMETPUU C JAPYTHUMH YUCOHBIMH
peIMeTaMi, MOTHBHPOBATh HCIOIB30BaTh OMpPENENICHUs T€OMETPUUYECKUX (Uryp u
MOHSATUH, JEMOHCTPUPOBATH MPUMEHEHNE MOTYyYEHHBIX YMEHHN B (U3UKE U TEXHHKE.
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'eomerprueckue (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 yaca: B 7 kjacce — 68 dacoB (2 yaca B HeJlen0), B 8§ Kjacce —
68 vacoB (2 yaca B Hezenro), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).
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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 MOMOLIBIO IUPKYJIA U JIMHEWKU. TpeyronbHuk. Beicora,
MeanaHa, OMCCEKTpUca, X CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUHN TPEYroJibHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa ¥ TpU3HAKU PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBONCTBAa M NPU3HAKK NAPAUIEIBHBIX MNpsAMBIX. 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 reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
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>XHOCTb M KpYT, XOpJla U JHAMETP, 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 yaBoenust meauansl. LlentpanbHas cumMmerpus. 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.

70



Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3aad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrja IpPsSMOYTOJBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TpPUrOHOMETPUUYECKHE (PYHKIMM YTIIOB
B 30°, 45° 1 60°.

BrrcanHble M LEHTpalbHBIE YIJIbI, YTOJl MEXIY KacaTeJlbHOM M XOpIOH. YTIbl
MEXIY XOpAaMH U CEKyIIMMH. BriicaHHbIE M ONTMCaHHBIE YETHIPEXYTOJIbHUKH. B3anMHoe
pacnojiokeHue IByX OKpykHocTeil. Kacanue okpyxkHoctei. OOmme kacareiabHble K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreic yriaoB or 0 1o 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE
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, KOJNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluU
HaJ BekTopaMu. Pa3nokeHWe BeKTOopa 0O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunater  Bektopa. CkansipHoe  NpPOU3BEACHUE  BEKTOPOB,  IPUMEHEHUE
JUJIS1 HAXOXKJIEHUS JUTUH U YTJIOB.

JlekapTOBbl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHUsS NPSMOU U OKPYKHOCTH
B KOOpJMHATaxX, IEPECEYCHUE OKPYKHOCTEW W NpSIMBIX. MeEToJa KOOpAUMHAT 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 (QUIyp (dJIEeMEHTapHbIE
npenacrasienus). [lapannensubiil nepenoc. IloBopor.

INPEAMETHBIE PE3YJIBTATBI

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

Pacno3HnaBaTh M3yueHHBIE TeOMeTpUUYecKHe (UTYpPBI, OMPEICNATh WX B3aUMHOE
pacmoyio)KeHHe, M300pakaTh T'ECOMETPUYECKHE (UTYPBI, BBIIOJHITH YEPTEKHU
10 YCJIIOBUIO 3aa4yu. M3MepsTh JIMHEWMHBIE W YIJIOBBIE BENWYMHBI. Pemars 3amaudn
HAa BBIYUCJIEHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyI0 OILIEHKY JUHEWHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peabHOM
KW3HU, pPa3MEpPOB MPUPOAHBIX OOBEKTOB. PaszmuuaTh pasMmepsl 3THX OOBEKTOB
T10 MOPSIAKY BEJTUYUHBI.

71



CTpouTh 4epTEKHU K TEOMETPUUECKUM 3a]a4aM.

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

[IpoBOANTE JOTMYECKUE PACCYXKIECHUSA C MCIOJIb30BAHUEM TI€OMETPUUYECKUX
TEOpEM.

[Tomp30oBaThCs  NpU3HAKAMHA  PABEHCTBA  MPSMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOWMCTBOM MEJIMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MNPSMOYIOJIBHOTO TPEYTrOJIbHUKA,
B PEIICHUY F'€OMETPUYECKUX 3a]1a4.

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

PemaTe 3a1aun Ha KiieTyaTon Oymare.

[IpoBOIUTH BHIYUCIICHHUS] U HAXOJUTh YHUCIIOBBbIE M OYKBEHHBIC 3HAYCHHUS YTJIOB

B F'€OMETPUYECKUX 3a/1a4aX C HCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB VyIJIOB, OOpa30BaHHbIX IMpPU TEPECECYCHUH JIBYX
MapaJUICIbHBIX MPSAMBIX CEKYILEH. PeniaTe mpakTuuecKkre 3a1a4 Ha HaX0KAECHUE YTIIOB.

Bnagetp mNOHATHEM TEOMETPUYECKOTO MECTAa TOYEK. YMETh ONPEACHAThH
OHMCCEKTPUCY yTIIa U CEPEIMHHBIN MEPIICHIUKYIISIP K OTPE3KY Kak TeOMETPUUECKIE MeCcTa
TOYEK.

@opMynUpOBaTh OINPEACICHUS OKPYKHOCTM M Kpyra, XOpIAbl W JUaMeTpa
OKPYKHOCTH, IOJIb30BaTbCSI UX CBOWCTBAMHU. YMETh IMPUMEHATH OTU CBOMCTBA
IIPY PELICHUU 3a/a4.

BrnaaeTre noHsATHEM ONMCAHHOUN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. [lonmp3oBaTbes (akTamMu O TOM, YTO OMCCEKTPHUCHI YTJIIOB TPEYrOJIbHUKA
MIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, UTO CEPEAMHHBIE EPIICHANKYJIISIPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagetp noHATHMEM KacaTelbHOM K OKPYKHOCTH, IIOJB30BAThCA TEOPEMOU
O MEPHEHAUKYIISIPHOCTH KacaTEIbHOU U painyca, IPOBEIAEHHOTO K TOUKE KaCaHU.

[Tonmp30BaThCS MPOCTEUIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMU, IMOHUMATh HX
MPAKTUYECKUNA CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHME MOCTPOEHUS C MOMOUIIBIO LHUPKYJIS H
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 NpU3HAKM TOA00US TPEYrOJbHUKOB B PEHIEHHMH T€OMETPUUYECKHUX
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 IpsIMOYTOJIbHOTO
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 PAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJIEIH
JUISL  3a]a4  peajbHOM JKM3HU UM NPOBOJUTH COOTBETCTBYIOIIHME BBIUMCICHUS
C NPUMEHEHUEM I[OJA00OMs M TPUTOHOMETpUU (IOJIB3YACh, 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 («pElIeHrue MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxomuTh (¢ TOMOIIBI0  KaJIbKyJIATOpa) JUIMHBI W YIJIbI
JUTSL HeTaOJIMYHBIX 3HAYEHUH.

[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 moHATHAMH TIpeoOpa3oBaHMs TOJIO0OWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIx uryp. [lomp3oBaThcsi cBOMCTBaMH TOI0OUS TPOU3BONIBHBIX (PUTYp, YMETh
BBIYHCIISATH JUTUHBI ¥ HAXOUTH YTJIbl y TOJ00HBIX Guryp. [IpuMeHsITh cBOWMCTBA TOT00MS
B TMPaKTHMYECKUX 3aJadax. YMETh MPUBOAUTH MPUMEPHl TOMOOHBIX (UTYP
B OKPY’KaloIleM MHpE.

[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.

BrageTs NOHATHSMH MPABUJIBHOTO MHOTOYTI'OJIbHUKA, JUTMHBI OKPYXHOCTH, JJIMHBI
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 IINTAHUPOBAHHUE

7 KIIACC

HaunmenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS

(TembI) Kypca 4acoB CoJIepKaHue
[Ipocreimue 14 IIpocrenmue DopMyJIUPOBATH OCHOBHBIC IIOHATHUS U OIIPEICIICHUS.
reoMeTpUuecKrue PUrypsl u Ir€OMETPUYECKHUE Pacno3naBaTth H3ydeHHbIE T€OMETPUUECKUE (PUTYPBI,
UX CBOMCTBa. M3mepenue OOBEKTBHI. onpeaeasiTh NX B3aUMHOE PACIOJIOKEHNE, BBINOJIHATH
r€OMETPUYECKHUX BEJIUUHH MHOroyroJybHUK, 4epTEXK MO YCIOBHUIO 3a1a4U.
JIOMaHasl. IIpoBoaUTH NpOCTENILNE IIOCTPOEHUS € IOMOILBIO LIUPKYJIA

CwmexHble U
BEPTUKAJIbHBIE YTJIBI.
PaGota

C IPOCTEUIITUMHU
yepTeKaMHu.
N3Mepenue TMHEHHbIX
U YTJIOBBIX BEJIUYMH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepaTh TMHENWHBIE U YTIIOBbIE BEIMYUHBI TEOMETPUYECKHUX
U IPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha r71a3» pa3Mepbl peaibHbIX 00bEKTOB,
NPOBOAMTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIUKCIIEHUE IJIMH OTPE3KOB U BEIMYUH
VTJIOB.

PemaTp 3a1a4u Ha B3aMMHOE PaCIIOIOKEHUE
T€OMETPUIECKUX PUTYD.

IIpoBoauTh KIacCUPUKALIMIO YTIOB, BBIYHCIATH
JIMHENHBIE U YTJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE0OXOMMbIE 0Ka3aTebHbIE PACCYKICHUS.
3HAKOMHUTBCS € MCTOPHMEN Pa3BUTHS T€OMETPUU

TpeyroyibHUKU

22

ITonsiTE O paBHBIX
TPEYrOJIbHUKAX U

Pacno3HaBaTth napel paBHbIX TPEYTOJbHUKOB Ha TOTOBBIX
yeprexkax (C yKka3aHUEM IPU3HAKOB).

75




IIEPBUYHBIC
IIPEICTaBIICHUS

O paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOWCTBO MEMaHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBENEHHOM

K TUIIOTEHY3E.
PaBHOOEpEeHHBIE U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtsa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIBHUK C YTIIOM

B 30°

BbIBOAUTS crieicTBUS (PABEHCTB COOTBETCTBYIOLINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIHPOBATH OIPEIEICHUS: OCTPOYTOIBHOTO,
TYIOYTOJIbHOTO, IIPSIMOYTOJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OUCCEKTPUCHI, BBICOTHI,
Me/IMaHbl TPEYTrOJIbHUKA; CEPEINHHOIO NepIeHANKYIIApa
OTpEe3Ka; MepuMeTpa TPEyTroJIbHUKA.

®opMyJIMpPOBATH CBOICTBA U MPU3HAKH PaBHOOEAPEHHOTO
TpEeyroJbHHUKA.

CTpouth yepTexu, pemaTh 3aJa4u C IOMOIIBIO
HAXO0XJICHUS PaBHBIX TPEYTOJIHLHUKOB.

I[IpuMeHATH TPU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYrOJIHHUKOB B 33a4ax.

Hcnonb3oBath 1u(ppoBbIE peCypChl AJIS MCCIeI0BAHUS
CBOMCTB U3y4aeMbIX QUTyp.

3HAKOMMTBCS C HCTOPHEN Pa3BUTHUS TEOMETPUU
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[lapamnnenbHbie NPsSMBIE,
CyMMa yTIJIOB TPEYTOJIbHUKA

14

[TapannensHbie
MpsIMbIE, UX CBOKCTBA.
Hakpect nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE

IIPU MepEeCeYEHU N
napasuieIbHbIX
NPSIMBIX CEKYLIEH).
ITpusnax
MapajuieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOHU
MPSIMOU 10 BTOPOU
MIPSMOH.

CymMmma yrioB
TPEYrOJIbHUKA.
Bremnue yriibsl
TpPEYroJibHUKa

®opMyJIHPOBATH MOHATHE [TAPAITUICIIBHBIX IPSIMBIX,
HAXOJUTh IPAKTUYECKHUE IIPUMEPHI.

M3yuarth cBoiicTBa yrioB, 00pa30BaHHBIX NPU NEPECCUECHUN
IapajuleNIbHBIX IPSAMBIX ceKyiie. IlpoBoauts
A0KA3aTeJIbCTBA [apaJUICIIBHOCTH ABYX MPSMBIX C TIOMOIIBIO
YIJI0B, 00pa30BaHHBIX IPU NEPECEUEHUH ITUX MPSIMBIX
TPEThEU NPSIMOM.

BbpI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTh yncioBbie 1 OyKBEHHbIEC 3HAYEHUS YTIIOB

B TEOMETPUYECKHUX 3a/1a4axX C UCIOJIB30BAHUEM TEOPEM

0 CYMME€ YIUIOB TPEYI'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

OKpy>KHOCTB U KPYT.
['eomeTprueckue
[IOCTPOCHUA

14

OKpyX HOCTb, XOpJia
JAAMETpP UX CBOMCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpy>KHOCTb,
BIIMCAHHAasA B yroJl.

D®opMyJIHPOBATH ONpelesIeHUs . OKPYKHOCTH, XOPbI,
JMaMeTpa U KacaTelbHOM K OKpyKHOCTHU. M3yyarh nx
CBONMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBathb, B TOM YKCIIE HCHOJIb3YH HH(pPOBBIE
pecypcehl: OKPYKHOCTb, BHIMCAHHYIO B yTOJ; LHEHTP
OKPY’KHOCTH, BIMCAHHOU B yTOJI; PABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca u
CEepEIVHHBIN
NEPIEHIUKYIISP
KaK TEOMETPUUIECKHUE
MECTa TOYEK.
OKpyXHOCTb,
ONMCaHHAas OKOJIO
TPEYTrOJIbHUKA.
OKpyX HOCTBb,
BIMCAHHAA

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha MMOCTPOCHUE

KacaTeJIbHBIX.
HUcnoas3oBars Mmetoa ' MT 11 qokaszarenbcTBa T€OpeEM

0 MepeceuyeHNH OMCCEKTPHC YTIOB TPEYTOJIbHUKA U
CEPEIMHHBIX IIEPIIEHANKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomompso ['MT.

OBiageBaTh NOHATHSIMH BIIMCAHHOM U ONMCAaHHOMN
OKPY’KHOCTEU TPEYTrOJIbHUKA, HAXOAUTh LIEHTPHI ITUX
OKPYKHOCTEM.

Pemiarb OCHOBHBIE 3a1a4M HA MOCTPOEHHUE: YIila, PABHOIO
JAHHOMY; CEpEIMHHOI0 NEPIEHAUKYIIAPA JAHHOTO OTPE3Ka,;
IIPSAAMOU, ITPOXOJALIEH Yepes3 JaHHYIO TOUKY U
NEPHEHANKYJIAPHON TaHHOMN MPSAMO; OMCCEKTPHUCHI JAHHOTO
yIJIa; TPEYrOJIbHUKOB

10 Pa3JINYHBIM JIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHue, 000061IeHIE 4 [ToBTOpEHUE N Pemarts 3a1a4um Ha MOBTOPEHUE, UITIOCTPUPYIOIINE CBI3U
3HaAHUHT 00001IIeHNE OCHOBHBIX | MEXKIY Pa3IMYHBIMHU YaCTSIMH Kypca
MOHSTUN U METOJ0B
Kypca 7 Kjacca
OBILEE KOJIMYECTBO 68
UACOB IIO ITPOI'PAMME
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8 KJIACC

0 MPOTMOPIIMOHATBHBIX
OTpe3Kax, MoJJ00HBIC
TPEYTOJIbHUKHU

Teopema

O TIPOTTOPIIMOHATLHBIX
OTpe3Kax.

Cpenusst TUHUS
TpeyroJbHUKA.

Hanmenosanme paznena | Komnuectso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnl) Kypca 4acoB CoZIEpKaHuE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MPU3HAKU U CBOMCTBA. | YETHIPEXYTOJIBHUKU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacTHble ciiyyan DopMyJTHPOBATH ONPeEAeJIeHHUs: TapalieIorpaMma,
[apajuIeIorpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuuu, paBHOOOKOM
(IpAMOYTOIBHUK, Tpanenuuu, NpsIMOyTOJIbHOUN Tpareuuu.
poMO, KBaapar), ux Jloka3bIBaTh M HCHOJIL30BATH NIPH PEeIICHNH 32124
IIPU3HAKK U CBOMCTBA. | NMPU3HAKU U CBOMCTBA: NAapaJlIeIOrpaMma,
Tpaneuus. IPsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpamneinuu, paBHOOOKOH
PaBHOOOKas 1 TpaIeuny, NPsIMOYrOJIbHON TPANELHUN.
MPSIMOYTOJIbHAs IIpuMeHATH MeTO/ YIBOCHUSI MEIMAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnonb3oBath HUPPOBBIE pECYPCHI IS UCCIEI0BAHUS
Merton ynBoeHus CBOMCTB M3y4aeMbIX QUryp.
MeEJIMaHBbl. 3HAKOMUTBCS C MCTOPHMEN Pa3BUTHSI TE€OMETPHUH
enTpanbHas
CUMMETPHUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBoAUTH NOCTPOEHUS C IIOMOIIBIO IUPKYJIS U JUHENKU

¢ ucnosnb3zoBanue teopemsl daseca U TEOPEMBI

O NPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONTOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTH 1OKA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJHON TOUKE, U HAXOAUTH
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Tpaneuus, €€ cpeHsA
JIVHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJIbHUKE.
ITomoOubIE
TpEyroiabHUKH. Tpu
IpU3HaKa noa00us
TPEYTOJIbHUKOB.
IIpumenenue
nmogoous

MIpY PELICHUU
MPAKTUYECKUX 3a7a4

CBSI3b C IEHTPOM MaccC, HAXOAMTh OTHOIIEHUE, B KOTOPOM
MeJIMaHbl JAETATCS TOYKOM UX MepecedeHusl.

HaxoauTthb 11o100HbIe TPEYTOJIBHUKHN HA TOTOBBIX YepPTEkKax
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOHS.
Pemath 3a1a4u Ha 110/100HBIE TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSITEJIbHOTO MOCTPOEHUS YEPTEKEN U HAXO0XKICHUS
0JIOOHBIX TPEYTOJIbHUKOB.

IIpoBoauTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

Jloka3pIBaTh TpU NpU3HAKA T0A00US TPEYTOJIbHUKOB.
IIpuMeHSITH MOTyYeHHBIE 3HAHUS TIPU PELICHUH
re€OMETPUUECKUX U MPAKTUYECKUX 3a/au.

3HAKOMMTBCS C HCTOPH el Pa3BUTHUS T€OMETPUU

[Inomans. Haxoxnenue
MJIONIAZIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo00HBIX hUTYP

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

dopMyibl

JUTS TIOIIATH
TPEYTrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU NPEACTABICHUAMH 00 0011eH
TEOPUH ILJIOIAIU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIAM, BBISICHATH UX HAIJISIIHBINA CMBICIL.

BeiBoauTh GOpMYIIBI IUIOMIAIM MTapaIeIorpaMMma,
TPEYroJibHUKA, Tpareuuu u3 GopMyJibl TUIOIIAAN
npsIMOYTOJIbHUKA (KBaJpaTa).

BoiBoauTH (GOpMYIIBI TIOMIAAN BBITYKIIOTO
YEeTBIPEXYTOJIbHUKA YEPE3 JUATOHAIU U YTOJl MEX1Y HUMH.
HaxoauTs miomaan Guryp, n300paxEHHbIX Ha KIIETYaTOU
Oymare, HCIoOJIb30BaTh pazOueHne GUrypsl Ha 4acTu U
JOCTpavBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coAepKaHUEM.
Pemenne 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCTIIOIE30BaHMS BCTIOMOTAaTEIbHON
TUTOMIAM JIJISL PEIICHUS TEOMETPHUSCKHX 3a/1ay.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BoruucjasaTs ionmaan pa3IndHbIXx MHOTOYTOJIBHBIX (DHUTYD.

Pemarnb 3alavdi Ha IU10aab € IMPAaKTHYCCKUM
COACPKaHUEM

Teopema [ludaropa u
Havajia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJIHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHUUECKHUE
COOTHOIICHHSI

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

JMoxa3biBaTh TeopeMy [Iudaropa, ncnoap3oBarsb €

B TIPAKTHYECKUX BBIYUCIICHUSX.

®opMyJIMPOBAThH ONPEICICHNUS TPUTOHOMETPUUECKUX
(GYHKITHI OCTPOTO yIiia, MPOBEPATH NX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUECKHE COOTHOLLICHUS

B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIICHUS MEXIY CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEeyTroibHHUKaX ¢ yriaamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GOpMyIIbl TPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO JIJIS1 HAXOKICHUS
COOTHOIIIEHUH MEXAY TPUTOHOMETPHUYECCKUMH (DYHKIUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IpuMeHATH TIOTyYeHHBIC 3HAHUS M YMEHHUS TIPU PEIICHUN
NPAaKTHYECKUX 3a/1a4.

3HAKOMUTBCS C HCTOPH el Pa3BUTHS T€OMETPUU
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YTl B OKPY’KHOCTH.
BriucanHble 1 ONMCaHHBIE
YETHIPEXYTOJIbHUKHY.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPYXHOCTEN

13

Bniucanuele u
LEHTPAaJIbHBIE YIJIbI,
YTOJI MEXKTY
KacaTeJIbHOM U
XOPHOM.

VYriBl MEXIY
XOpJlaMU U
CEKYIIIMMH.
Bniucanuele u
ONMCAHHBIE
YEeThIPEX YT OJIbHUKY,
UX IPU3HAKU U
CBOICTBA.
IIpumenenune stux
CBOICTB

MIpY PELICHUU
r€OMETPUUYECKUX
3aaad.

B3aumHoe
PacMoJIOKEHUE JBYX
OKPYXHOCTEH, 001111e
KacaTeJIbHBIE.
Kacanue
OKPYKHOCTEU

DopMyIMPOBATh OCHOBHBIE ONPEIETICHUS, CBI3AHHbBIE

C yIJIaMH B Kpyre (BIMCAaHHBIN YroJl, HEHTPAIbHBIN yro).
HaxoauTp BIMCaHHbBIE YIJIIbl, OUPAOIIMECS HA OAHY JYTY,
BBIYMCJSATD YIJIbI C TOMOIIBI0 TEOPEMBI O BIUCAHHBIX
yriax, TeOpeMbl O BIUCAHHOM YEThIPEXYTOIBHUKE,
TEOPEMBI O LIEHTPAIBHOM YTJI€.

HccnenoBarpb, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pECypCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJbHUKH,
BbIBOJAUTH UX CBOMCTBA U MPU3HAKHU.

Hcnoab3o0BaTh 3TH CBOMCTBA U IPU3HAKH [IPU PEILICHUN
3aaa4
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[ToBTOpEeHue, 00001ICHIE
3HAHUU

[loBTOpEHNE
OCHOBHBIX IOHATUHN U
METOJOB KypCcOB 7 U 8
KJIaCCOB, 0000IIIeHHE
3HAHUU

Pemarnb 3aJla49i Ha IIOBTOPCHUC, HIUIIOCTPUPYIOIIHUEC CBA3U
MCIKAY pa3JIMYHbIMU YaCTAMU KypcCa

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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9 KJIACC

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 rIpeoOpa3oBaHUU
I10JI00HSI.
COOTBETCTBECHHBIC
2JIEMEHTBI MOJOOHBIX
duryp.

Teopema

0 MPOMU3BEACHUHT
OTPE3KOB XOP,
Teopema

Haumenosanue paznena | Kommuectso OcHoBHOE OCHOBHBIE BHJIBI IEATEIBHOCTH 00YJarOIINXCS
(Templ) Kypca 4acoB coepKaHue

Tpuronomerpusi. Teopemsl 16 Onpenenenue DopMyJIUPOBATH ONPeaeTeHUs] TPUTOHOMETPUUECKUX

KOCUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMM TYIBIX U IPSIMBIX YTJIOB.

Pemenne TpeyronbsHUKOB ¢dyHKIHH yrioB oT 0° | BBIBOAUTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
1o 180°. ®opmyiibr (c paarycoM OMMCaHHOM OKPY>KHOCTH).
NpUBEIECHUS. BoiBoauTH GOPMYJIBI /151 BBIYUCICHUSA TLUIOMIAHAEH
Teopema KOCHHYCOB, € HCNOJIb30BaHMEM TeopeM Tpuronomerpuu (popmyna
TEOpeEMa CUHYCOB. rIomaan TpEyrojJdbHHUKa 4€pe3 ABC CTOPOHBI U YI'OJI MCKIY
Pemenue HUMH, PopMyJia TIJIOMIAIN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEYrOoNLHHUKOB. JIMaroHa I ¥ yroi MEXIy HUMH).
I[IpakTHyecKoe PemaTts TpeyroJbHUKU.
IpUMEHEHNe PemiaTes npaktrudeckue 3a1aun, CBOASAINECS
JI0Ka3aHHBIX TEOPEM K HAXOXKJICHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue moaooms. 10 [TonsiTne OcBauBaTh NOHATHE IPEOOPA30BAHUS TIOI00US.

HccaenoBath OTHOIIEHHUE TUHEHHBIX JIEMEHTOB (QUTYP
pu MpeoOpa3oBaHUU TTOI00MS.

HaxoauTs npumepbl No00Us B OKpYKarOIIeH
JNEUCTBUTEIBLHOCTH.

BbIBOAUTH METPUYECKHE COOTHOLIEHUSI MEXKAY OTPE3KaMHU
XOpJ, CEKYIIUX U KaCaTeIbHBIX C UCIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB U MOJAOOHBIX TPEYTOJbHUKOB.

PemaTh reomeTpuyeckue 3a/1auu M 3a7a4d U3 peaybHOU
’KU3HU C UCIIOJIb30BAHUEM TMOJIOOHBIX TPEYTOJIbHUKOB
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0 MPOU3BEJICHUH
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
FEOMETPUUECKUX
3aJ1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHUE BEKTOPA
Ha YHCIIO.
dusnyecKkuii u
r€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenune BekTopa
10 IByM
HEKOJIJTUHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

Hcnmonb30BaTh BEKTOPHI KaK HANIPABJIEHHBIE OTPE3KH,
HCCJIeA0BaTh T€OMETPUYECKU (TIepeMenieHue) u
(¢u3nueckuil (cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHUst CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOEHHUS BEKTOPA Ha YUCIIO, HCCJIeI0BATH
T€OMETPUYECKUN U (PU3UUECKUI CMBICIIBI TUX OTIEPAITHA.
Pemiatb reomeTpudeckue 3a1a4u C UCIOIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJJTMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKaIsIpHOE NPOU3BEICHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOMCTBA.

BbI4ncJasiTh CYMMY, pa3HOCTb U CKAJIIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHsATh CKAIPHOE MTPOU3BEACHUE TSI HAXOXKACHUS
JUITH U yTJIOB

85



MIPUMEHECHUE
JUTST HaX 0K ICHUS
JUIVH U YTJOB.
Pemenue 3amau

C IOMOIIIBIO BEKTOPOB.
[IpumeHeHne BEKTOPOB
IUISL PELICHUS 3a70a4
busuku

HeKapTOBBI KOOPpAHWHATHI
Ha IINTIOCKOCTH

JlexapToBbl
KOOPJIMHATHI TOUYEK
Ha MJIOCKOCTH.
YpaBHEHUE NPSIMOIA.
YpaBHeHue
OKPYXHOCTH.
Koopannatsl Touek
[IEPECEUCHHUS
OKPYXXHOCTH U
IPSMOM.

Meton koopauHAT
IpU PEIICHUU
r€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3aay

OcBauBaTh NOHSITHE IPSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BoIBOAMTH ypaBHEHHUE NPSIMOM U OKPYKHOCTU. Bbl1easiTh
MOJIHBIA KBAJIpaT ISl HAXOKICHHSI LIEHTpa U panyca
OKPYXKHOCTHU 110 €€ YPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKIEHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoan3oBaTh CBOWCTBA YrIIOBOTO KO3 GUIIMEHTA TTPSIMOI
P pEeUICHUU 3a]1a4, JIJIsl OTPEJEIICHUS PaCIION0KEHUS
IIPSIMOM.

IIpuMeHsATh KOOPANHATHI IIPU PEILIEHUN T€OMETPUUECKUX U
IPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MAaTEMATUYECKUX
MOJIEJIeN pealIbHBIX 33/1a4 («METOJ KOOPJIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICOBAHUI
M(POBBIMU pecypcami.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS TE€OMETPHUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JlmmHa OKpYy»XKHOCTH U
IJIOIAJb KpyTa.
Brraucienue riomnagei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmao n. Jlnuna
OKPYHOCTH, TyTH
OKPYXHOCTH.
Panuannas mepa
yTIIa.

[nomans kpyra,
CEKTOpa, CErMEHTa

D opMyJIUPOBATH ONPEACIECHNE NPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTb UX AJIEMEHTHI.
ITosb30BaTHCHA MOHATUEM JJIMHBI OKPYKHOCTH, BBEEHHBIM
C IMTOMOIIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, ONpee/siTh
YUCJIO T, JJIMHY IYTH U PAJUAHHYIO MEpY yTJIa.
IIpoBoauTh nmepexoa OT paaHHOW MEPHI yIJia

K FPalyCHON 1 HA00OPOT.

OnpeneasiTh romaab Kpyra.

BoiBoauth ¢opmMyJibl (B TpayCHON U pauaHHON Mepe)
JUISL JUTMH TyT, TUIOIIAZEH CEKTOPOB U CETMEHTOB.
BoruucasaTs mwiomaau Guryp, BKIFOYAIOITUX SJ1€MEHTbHI
OKPY>KHOCTH (KpyTa).

HaxoauTh 1tomaam B 3aj1a4ax peaibHOW )KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEHUN
IIOCKOCTH.
[TapamienbHbI
MIEPEHOC, TTOBOPOT
[Ipumenenue

IIpY PELICHUH 3a/1a4

Pa30upars npuMepsl, WILTIOCTPUPYIOIINE MOHSATHS
JBUKEHUS.

DopMyJIMPOBATH OIPEICICHUS NTapaJJIEIbHOIO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETpHUU. BBHIBOAUTH UX CBOMCTBA,
HAXOAMTh HEIOJABUKHBIEC TOUKH.

HaxoauTs 1IEHTPHI M OCH CUMMETPHI MpOoCTeHIHX QUryp.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30ouparh MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIIEIOBAHUI
1u(POBBIE PECypChl

[ToBTOpEeHue, 00001ICHUE,
CUCTEMATH3aIUs 3HAHUU

[ToBTOpEeHue
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSIMU: (DUTYpa, TOUKA, IPsIMAs, YToJ,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METO/0B KypcoB 7—9
KJIacCOB, 000011IeHNE
Y CUCTEMATU3alUs
3HAHUU.
[Ipocrerimme
F€OMETPUYECKUE
buUrypsl 1 ux
cBoiicTBa. U3mepeHue
F€OMETPUYECKHUX
BEJINYMH.
TpeyroJbHUKH.
[TapamnensHble 1
MIEPIICHINKYJISIPHbBIC
IIPSIMBIE.
OKpy»XHOCTb U KpYT.
I'eomeTpuueckue
MOCTPOEHHUS. YTJIbI
B OKPY>KHOCTH.
Brincannseie u
OIMCAHHBIE
OKPYHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimast u
OKPYXHOCTb.
YeTbIpEXYTrOIbHUKMY.
Brincanuslie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OucceKkTpuca U BbICOTa TPEYroJIbHUKA, MapaljIeIorpaMm,
pOMO, IPSIMOYTOJILHUK, KBAJIpaT, Tpaneus; OKPY>KHOCTb,
KacaTelbHas, paBEHCTBO U mojobue duryp,
TPEYTroJIbHUKOB; MapajlieIbHOCTh U NEPIECHIUKYISIPHOCTD
MPSMBIX, YTOJI MEXKAY MPSAMBIMU, CHAMMETPHSI OTHOCUTEIIBHO
TOYKHU U MIPSMOM; [NINHA, PACCTOSHUE, BEJIMUUHA YIJIa,
IUIOIIA/Ib, TIEPUMETD.

HUcnoab3oBathb GopmyJibl: IEPUMETPA U TIOIIATN
MHOTOYTOJIbHUKOB, JNTMHBI OKPYKHOCTH U IUIOIIAAN KPYra,
00bEMa MPSIMOYTOJILHOTO Tapasuiesienuneaa.
OnepupoBaTh NOHATHSIMM: TIPAMOYTOJIbHAS CHCTEMA
KOOPJMHAT, BEKTOP; UCMOJIb30BATH 3TH MTOHATHUS JJI5
MPECTABJICHUS JAHHBIX M PEIICHUS 3a]1a4, B TOM YHCJIE

U3 JIPYTUX YICOHBIX MPEIMETOB.

PemaTh 3a1a4m Ha TOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTFOCTPAIMIO CBSA3EH MEXKY Pa3JIMUYHbIMU YacTsIMU Kypca.
BeiOMpaTs MeTOx I pelIeHNs 3a1a4u.

Pemars 3a1a4m 13 NOBCEIHEBHOM KU3HU
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Y OTIICAaHHBIC
YETHIPEXYTOJLHUKHU.
Teopema ITudaropa u
Havana
TPUTOHOMETPHUH.
Pemenune oOmumx
TPEYrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHHKH.
[IpeobpazoBanms
MJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpusi.
IInomans.
Brruncnenue
rontaaei. I momaan
MoI00HBIX GUTYP.
JlexapToBbI
KOOpJIMHATHI Ha
MJIOCKOCTH.

Bekropsl

Ha TIOCKOCTHU

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

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

MNOACHUTEJIBHAA 3AIITUCKA

B coBpeMeHHOM 1MGPOBOM MHUpE BEPOSTHOCTh U CTATHUCTHKA MPHOOPETAIOT BCE
OOJIBIIYI0 3HAYMMOCTb, KaK C TOUKHU 3PEHUS TPAKTUUECKUX MPUITOKEHUM, TaK U UX POJIU
B 00pazoBaHUM, HEOOXOAMMOM KaKIOMYy 4eloBeKy. Bo3pacraer uumcio mpodeccuii,
IpU OBJIAJICHUH KOTOPHIMH TpeOyeTcs Xopomias 0a3oBas MOATOTOBKAa B 00OJAcTH
BEPOSITHOCTU U CTATUCTUKH, TaKas MOJArOTOBKA BayKHA JIJIsl MPOAOJIKEHUSI 00pa30BaHus U
JUISl yCIIEITHOM Mpo(heCCUOHATBHOU Kapbhephl.

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 yMEHUE BOCIPUHUMATh U KPUTHYECKH aHAIU3UPOBATh MH(OpMAIHIO,
IIPEICTABICHHYIO B Pa3JIMUHbIX (POpMax, MOHUMATh BEPOSATHOCTHBIM XapaKTep MHOTUX
peaNbHBIX MPOLECCOB M 3aBUCUMOCTEM, NMPOU3BOAUTH MPOCTEHIIME BEPOSTHOCTHBIC
PacYETHL.

3HaKOMCTBO 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 co3maér mareMaruueckuil (QyHaamMeHT Uil (OPMHUPOBAHMS KOMIIETEHUUN
B oOysactu uHPOpMATUKU M IUEGPOBBIX TexHoJoruid. [IpM WM3ydeHUU CTATUCTUKH H
BEPOSITHOCTH O0O0TalllaloTCsl MPEACTaBICHUSI O0yUYaloIIMXCd O COBPEMEHHOW KapTHHE
MHUpa U METOJaX €ro MCClIeI0BaHusA, (OPMUPYETCS MOHUMAHUE POJIM CTATUCTHKU Kak
UCTOYHUKA COLMAIbHO 3HAYMMON WHGOPMAMUM U 3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTcTBUU C JaHHBIMHU LIENISMHU B CTPYKTYpe IpOrpaMMbl y4eOHOTrO Kypca
«BeposTHOCT U CTAaTHCTHKA» OCHOBHOTO OOIIET0 00pa30BaHUS BBIJCIIECHBI CIEIYIOIINE
coJepkaTenbHO-MeToAnueckue JuHuu: «llpencraBneHrne AaHHBIX W OIHMCATENbHAs
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOMHATOPUKNY, «BBeleHHe B TEOpHIO
rpadoBy.

Conepxxanne nuauun «lIpencraBieHne AaHHBIX M ONMCATENIbHAS CTATUCTHUKA»
CII’KUT OCHOBOH Jyisi (POPMHUPOBAHUS HABBIKOB PAOOTHI ¢ MHPOPMAIIUEH: 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 IPOCTEUIITHE TUTIOTE3bI, PA3MBIIILIATH HaJ (haKTOpaMH,
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. bolbiioe 3HaueHne UMEIOT MMPAKTUYECKHE 3aaHus, 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
pemarb Oosee CloXkKHbIE 3a7aud. B yueOHbI Kypc BXOASAT HadyaJbHbIE NPEICTAaBICHUS
O CIy4alHBIX BETMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4ueOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOyYarOIIMXCS
C MHOXECTBaMHU M OCHOBHBIMHU OIEpaIlMsiMU HaJl MHOXKECTBAMH, PacCCMATPUBAIOTCS
npuUMepbl TPUMEHEHHUS MJis pEIICHUsS 3a/lad, a TakKKe HCIOJIb30BaHUS B JPYIHX
MaTEeMaTHYECKUX Kypcax U y4eOHBIX MPeAMETax.

B 7-9 xnaccax uzyuaetcst yueOHbIN 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], YTCHHE U TMOCTPOCHHUE JAUArpaMM (CTOJOMKOBBIX (CTOOYATHIX) U KPYTOBBIX).
Urenune rpadukoB peandbHBIX MporieccoB. M3pieuenne wHGOpMAIUM U3 IUATPaMM U
Ta0JIHII, UCTIONH30BAHNUE U MHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelaHee apuMeTHdYecKoe, MeauaHa, pa3Mmax,
HauOOoJbIIIee U HAMMEHBIIIEE 3HaYCHUST HA00pa YMCIIOBBIX JaHHBIX. [IpuMepsI ciayuaitHOM
WU3MEHYHUBOCTH.

Cry4daliHBIN SKCTIEPUMEHT (OTIBIT) U CIy4aiiHOe coObITHE. BeposITHOCTh 1 YacToTa.
Posib MaJIoBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE 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

91



rpada (dinepoB yth). [IpencraBnenue 06 opueHTupoBaHHoM 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, COYETATEIbHOE, PACTIPEACIIUTENIBHOE, BKIOUEHUs. Vcnob30BaHue
rpaduueckoro mNpeACTaBICHUS MHOXECTB ISl OMHCAHMS pEalbHbIX IPOIECCOB U
SBJICHUH, IIPU PEIICHUU 3a/a4.

N3mepenne paccemBaHus JaHHBIX. JlUcnepcuss 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 IPAKTUYECKU 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.

[IpotuBonomnoxHeie coObiTud. JnarpamMmma Diinepa. OObeAMHEHNE U TIEPECEUCHUE
coobiTnii. HecoBmecTtHbie coObiTus. DoOpMmyna CIOXKEHHUS BEpPOSTHOCTEH. Y cCiIoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumbie coOwiTus. IlpencraBnenue
DKCIIEPUMEHTa B BHJIE JepeBa. PemieHune 3a1ad Ha HAXOXKICHHUE BEPOSITHOCTEN
C IOMOUIBIO J€PEBA CIYUYANMHOTO 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 BeposiTHOCTb. CiydalHbI BBIOOP TOYKH U3  (PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepusi ucnbiTaHuil 10 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.

92



INPEAMETHBIE PE3YJIBTATBI

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

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

OnucelBaTh ¥ HHTEPIPETUPOBATH PEATbHBIC YMCIIOBBIE JaHHBIE, MPEICTABICHHBIC
B Ta0JIMIIAX, HA AMAarpamMmax, rpadukax.

Hcnonb3oBath AJi OMUCAHUSI JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CpPEIHEE
apupMeTHYecKoe, Me/Inana, HaunboJIblllee U HaMMEHbIIIee 3HAYCHUS, pa3Max.

HNMmeTp nipesicTaBIeHUE O CTy4allHON M3MEHYMBOCTH Ha MPUMEPax LEH, PU3NUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMEThb MPEICTABIECHUE O CTATUCTHUECKON
YCTOMYHUBOCTH.

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

N3Bnekats u mpeoOpa3oBbIBaTh MH(OPMAIINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
JarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUJIE€ TA0JIUII, TUarpamMm, rpaduKoB.

OnuchIBaTh TaHHBIE C TOMOIBIO CTATUCTHYECKUX MMOKA3aTeNIe: CpeIHUX 3HAUECHU N
U Mep pacceuBaHus (pa3max, IUCTIEPCHs U CTAaHJAPTHOE OTKJIOHEHUE).

Haxonuth 4acTOTHI YHCIIOBBIX 3HAYEHUH M YAaCTOThI COOBITHIN, B TOM YHCIIC
10 pe3yibTaTaM U3MEPEHUN U HAOIIOEHU .

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITHI B OIBITAX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHUCJIE B ONBITAX C PABHOBO3MOXKHBIMHU YJIEMEHTAPHBIMU
COOBITHSIMH.

Ucnonb3oBath rpaduueckde MOJEIU: JAEPEBO CIYYaWHOTO HKCIEPUMEHTA,
JarpaMMbl Diliiepa, yucaoBas npsimas.

OnepupoBaTh MOHSATUSMHU: MHOXECTBO, IMOJMHOXECTBO, BBINOJHSITH OINEpaUU
HaJl MHOXECTBaMU: 00bEeIMHEHUE, TIepeceYeHue, JOMOTHEHUE, TEPEUUCTSATh dJIEMEHThI
MHOJKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Ucnonb3oBath rpaduueckoe MpeACTaBICHUE MHOXXECTB U CBSI3EH MEXIy HUMU
JUUIS. OMMCAHMS MPOLIECCOB M SABJICHUM, B TOM YHWCII€ NPU PEIICHUU 3a]a4 U3 JAPYTUx
y4eOHBIX TTPEAMETOB U KYpPCOB.

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

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  OpraHuM3OBaHHBIM  MEepeOOpOM  BapHAHTOB, a  TakKXke
C UCTIOJIb30BAaHHEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

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

HaxoguTh 4acTOThl 3HAYEHUW M YACTOTHI COOBITHSA, B TOM 4YHCIE MOIb3YACH
pe3yabTaTamMyu MIPOBEAEHHBIX U3MEPEHUM U HAOIIOICHU.

Haxonutb BEpOSATHOCTH CIydalHbIX COOBITUN B M3YYEHHBIX 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 IINTAHUPOBAHUE

7 KIIACC
HaumenoBanwme pasznena |KommuecTBo OcHOBHOE coziepKaHHe OCHOBHBIC BH]IBI IEATETLHOCTH 00yUYaIOIIUXCS
(TembI) Kypca 4acoB
[IpencraBienue qJaHHBIX 7 [IpencraBnenue qJaHHBIX OcBauBaTh c1OCOOBI TPEICTABICHUS

B TaOimmiax. [Ipaktuyeckue
BBIYHCJICHUSI 110 TAOJIUYHBIM
JnaHHBIM. V3BNCUeHe U
WHTEPIpETANNs TaOTHIHBIX
nanHbIX. [IpakTuueckas
paboTta «Ta0muub.
['paduueckoe
MIPEICTABIICHUE TAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpaMm. UrteHnue u
MOCTPOCHHUE TUATPAMM.
[Tpumeps! nemorpaduaeckux
JUarpaMM.

[Ipaktrueckas pabora
«JlnarpammMbD)

CTATUCTUYECKUX JAHHBIX U YHUCIIOBBIX MACCUBOB
C MIOMOILBIO TAOJIMI U AUATPAMM C UCIIOJIb30BAHUEM
aKTyaJIbHbIX U BaXHBIX JAHHBIX (JeMorpaduueckue
JAHHBIE, IPOU3BOCTBO MPOMBIILIEHHON U
CEJIbCKOXO35IMCTBEHHOM MPOAYKIIMH, OOIIECTBEHHbIE
Y IPUPOJHBIE SBIICHUS).

N3yuyaTh MeTOABI pabOThHI C TAOTUYHBIMU U
rpauyecKuMu MpeaCTaBICHUSAMH JaHHbBIX

C TIOMOLIBIO IU(PPOBBIX PECYPCOB B X0JI€
IPaKTUYECKUX pabOT

OmnucareapHast CTATUCTHUKA

Yucnossie HaOopbl. CpenHee
apu(pMETHIECKOE.
Menunana yncnoBoro Habopa.

OcBauBaTh NOHSATHS . YUCIOBOU HaOOP, Mepa
LEHTPaJIbHON TEHJAECHIIUH (Mepa EHTPa), B TOM UUCIIC
cpenHee apupMeTUIecKoe, MeIUaHa.
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YcToMYnBOCTE MEIMAHBI.
[Ipaktrnueckas padorta
«CpenHue 3HaYEHU.
Haubonblee 1 HauMeHbIIIEE

3Ha4YCHHA YU CIIOBOT'O Ha60pa.

Pa3max

OnucpIBaTh CTATUCTUYECKHUE JTAHHBIE C TOMOIIBIO
cpeaHero apu(MeTHYecKoro u MeJuansl. Pemars
3a/1a4u.

H3y4yars cBOMCTBA CPEAHUX, B TOM YHCIIE

C MIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOI€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HaOOJIbIIEE U HAUMEHbIIIEE
3HAYEHUs YHACIOBOIO MACCUBA, Pa3Max.

Pematp 3aga4uu Ha BIOOp criocoba onucaHus
JQHHBIX B COOTBETCTBUH C IIPUPOJION JAHHBIX U
LEIIIMUA UCCIIE0BaHUs

CiyyaliHasi U3MEHUYUBOCTD

CiyyaiiHasi UBMEHUYUBOCTh
(mpumepsr). YactoTa
3HAYEHHUU B MACCUBE
JaHHBIX. [ pynnupoBka.
['ucrorpamMmsi.
[IpakTruueckas padbora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaTh NOHATHS: YACTOTA 3HAYECHHI B MAaCCUBE
JIAHHBIX, TPYIITUPOBKA TAHHBIX, THCTOTPAMMA.
CTpouTthb 1 aHAJN3UPOBATH TMCTOIPAMMBI,
NOAOUPATH MOAXOIAIIAN 1IAr TPYIIIHPOBKHU.
OcBauBaTthb rpaduyecKue MPeaCcTaBICHUS Pa3HbIX
BHUJIOB CJIy4YaliHOM M3MEHUYMBOCTH, B TOM YHUCJIE

C MOMOUIBIO U(POBBIX PECYPCOB, B X0OJ1€
MPAKTUYECKON PabOTHI

Beenenue B Teoputo rpadoB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amauun

¢ nomolikio rpada. CreneHp
(BaJIEHTHOCTH) BEPILINHBI.
Yucno pédbep u cyMMmapHas
CTerneHb BepiuH. Llens n

OcBauBath nousitus: rpad, BepmmHa rpada, pedpo
rpada, cTeneHb (BaJIEeHTHOCTh BEPIIMHBI), LIETh U
UK.

OcBauBaTh NOHATHSA ITYTh B Tpade, dIepoB MyTh,
00xo rpada, OpUeHTUPOBAHHBIN Tpad.

Pemiathb 3a1a4M Ha IOWCK CyMMBI CTEIIEHEW BEPIIUH
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k. [IyTts B rpade.
[IpencraBieHue o CBA3HOCTH
rpada. O6xox rpada
(3iJ1IEpOB MyTh).
IIpencraBinenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha TOUCK 00Xo/1a rpada, Ha MOUCK MyTei

B OPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh cIOCOOBI NPECTABICHUS 33]1a4 U3 Kypca
anreOpbl, FTEOMETPUH, TEOPUHU BEPOSTHOCTEH, IPYTUX
MPEIMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBbI,
ANIEKTpUYECKUE LeNH, (PYHKIUOHAIIbHBIE
COOTBETCTBHS) Ha MPUMEPaAxX

BeposATHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHUS

CityyaiiHbIN OTIBIT U
clly4aitHoe coOBITHE.
BepoaTtHOCTh M yacToTa
coObITHs. Posb
MaJIOBEPOSTHBIX U
MPAKTUYECKH JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MOHeTa U
UTrpajibHas KOCTh B TEOPUHU
BEPOSTHOCTEN.
[Ipaktrueckas pabora
«YacToTa BhIIAJICHHS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
ciy4ailHoe cOOBITHE, MAJIOBEPOSITHOE U IPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HaUNMOCTH MAJIOBEPOSITHBIX COOBITHIA

B MPUPO/JIE U OOIIECTBE HA BAKHBIX IpUMeEpax
(aBapuM, HECHACTHBIE CIIy4aH, 3alIATA IEPCOHATIBHOM
uHdopMaInm, nepeaada TaHHbIX ).

M3yuyaTh posib KIaCCUYECKUX BEPOATHOCTHBIX
MoJenei (MOHeTa, UTpajibHast KOCTh) B TEOPUH
BEPOSITHOCTEH.

Hao0roaaTh U M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIIBIO IU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUUECKONU paboThI

O06o011enue,
CUCTEMAaTH3allug 3HAaHUU

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

IloBTOPATH H3yuEeHHOE 1 BHICTPAUBATH CUCTEMY
3HAHUU.

Pematsb 3a1a4uu Ha IpeICTABICHUE U ONHUCAHUE
JaHHBIX C TIOMOILBIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:k1aTh NpUMepPbI CITy4ailHbIX COOBITUH,
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MaJIOBEPOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX
CIIy4aliHbIX COOBITUM, UX POJIH B IPUPOJIE U KU3HU
YeJI0BEKa

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34
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8 KUIIACC

7 xnacca

OmnucarepbHas CTaTUCTUKA.
CnyyaiiHasi UBMEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CrnyuaiiHbie COOBITHSI.
BeposTHOCTH M 4aCTOTHI.
Knaccuueckne monenu
TEOPUU BEPOSTHOCTEM:
MOHETA U UrpaJibHasi KOCTh

HaumenoBanue pazgena |KonuuectBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI ICITEILHOCTH O0yYarOIIHXCS
(TembI) Kypca 4acoB
[loBTOpEeHue Kypca 4 [IpencraBiienre TaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY

3HAHUM.

Pemiats 3aqa4m Ha IPECTABICHUE U ONMCAHUE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemiars 3a1a4M Ha IPEACTABICHUE TPYNIITUPOBAHHBIX
JTAHHBIX U ONHMCAHME CIyYallHON U3MEHUYHUBOCTH.
PemaTe 3agaum Ha ONpEACIICHUE YaCTOTHI
CIIy4ailHbIX COOBITUH, 0OCYKJIEHUE TPUMEPOB
CIIy4ailHBIX COOBITUH, MAJIOBEPOSITHBIX U
MPaKTUYECKH JOCTOBEPHBIX CIIyYallHBIX COOBITHI, UX
POJIM B IPUPOJE U )KU3HU YEJIOBEKA

OnucarespHasg CTAaTUCTHUKA.
PaccenBanue maHHBIX

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

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIAA OITMCaHHA paCCCUBAHUA JaHHBIX.

BI)I}IBI/IFaTI) runoTe3nl 00 OTCYTCTBHUH WJIN HAJITUYIHH
CBA3H IO JUarpamMmaM paCcCCrBaHUA.

CTpOI/ITI) AuarpaMmbl paCCCUBAaHUS 110 UMCIOITUMCS
JAaHHBbIM, B TOM YHCJIC C IOMOIIBIO KOMIIBIOTCPA
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MHuoxecTBa

MHOXEeCTBO, II0JIMHOKECTBO.
Omnepauuu Haj
MHOKECTBaAMHU:
oObeIMHEHNUE, MepeceyeHue,
JTIOTIOJITHEHHUE.

CaoiicTBa onepannii

HaJl MHOXKECTBaMHU:
MEPEMECTUTENIHHOE,
COYETATENbHOE,
pacrpeaeuTeNbHOE,
BKJIIOYCHHS.

['paduueckoe
npeACTaBICHUE

MHOECTB

OcBauBaTh NOHATHS . MHOKECTBO, DJIECMECHT
MHO>K€CTBA, ITIOJMHOKECTBO.

BbINOJIHATH onepanyu HaJ MHOKECTBAMM:
o0beIMHEHHE, TIEpeceUeHUE, TOTOTHEHUE.
Hcnosb30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATEIIbHOE, PACIIPEACIUTEIBHOE, BKIIOUCHUS.
Hcnoab3oBaTh rpaguyeckoe npecTaBiIeHUE
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 IPYTUX YICOHBIX
MPEJIMETOB U KyPCOB

BeposATHOCTH Ciy4aiiHOTO
coObITHUS

DneMeHTapHbIe COOBITHS.
CrnydaitHble COOBITHSL.
brnaronpustcrByromue
AJIIEMEHTapHbBIE COOBITHSI.
BepostHOCTH COOBITHIA.
OnBITH C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITHUSMU.
CayyaitHblif BEIOOD.
[IpakTrueckas pabora
«OMbITHI

C PaBHOBO3MO>KHBIMU

OcBanBaTh NOHATHSA: DJICMEHTAPHOE COOBITHE,
CIIy4JaitHOe COOBITHE KaK COBOKYITHOCTH
0JIaroMpUATCTBYIOMIUX dJIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXHBIE DJIEMEHTAPHBIC COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITHH 1O BEPOSITHOCTSIM SJIEMEHTAPHBIX COOBITUI

CJIy4allHOIO OIBITA.

Pemarh 3a1aun Ha BEIYHCIICHUE BEPOSITHOCTEN
COOBITUI B OIBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCJIIE

C IOMOUIBI0 KOMIIBIOTEPA.
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AJIIEMEHTAPHBIMH
COOBITUAMU

IIpoBoaNTH U U3y4aTh ONBITHI

C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU
(c UCTIOJIB30BAHNEM MOHET, UTPAJIBHBIX KOCTEH,
JIPYTUX MOJENEN) B X0/I€ IPAKTUYECKON pabOThI

Beenenune B Teopuro rpados

Hepeso. CBoiicTBa nepeBa:
€JMHCTBEHHOCTh MYTH,
CYLIECTBOBAaHUE BUCSYEH
BEPILUHBI, CBSI3b MEXKIY
YUCJIOM BEPIINH U YUCIOM
pebep. [IpaBuio ymMHOXKEHUS

OcBauBaTh NOHATHA IEPEBO Kak rpad 0e3 1uKIIa,
BHCSYas BEpILIMHA (JIUCT), BETBb JEPEBA, MyTh

B JIEPEBE, TMaMETP JIEpPEBA.

HN3yuarts cBOMCTBA JIcpeBa: CYNIECTBOBAHUE BUCSUYEH
BEPILUHBI, €AUHCTBEHHOCTh ITyTH MEXY IBYMS
BEPILIMHAMHU, CBA3b MEXK/Iy YHCIIOM BEPILIHUH U YHACIOM
peoep.

Pemarh 3a1aun Ha OUCK U NEPEUYUCIICHUE ITyTEU

B JIEPEBE, ONPEACIICHUE YUCIIA BEPILUH WIH pEOEp

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

C IPUMEHEHHEM TTPaBUJIa YMHOKEHHUS

Cny4daitHbie COOBITHUS

[IpoTuBOIIONI0XKHOE COOBITHE.
Juarpamma Diinepa.
OObeauHeHne U IepecedeHne
coObrTiii. HecoBmecTHbIC
coObITus. Popmyna
CJI0KEHHUSI BEPOSATHOCTEH.
IIpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOATHOCTH. He3aBucumbie

OcBanBaTh MOHATHS: B3AMHO ITPOTHBOIIOJIOKHBIE
COOBITHS, OTIepaIlUH HaJl COOBITHSAMU, 00OBbETMHCHUE U
nepeceueHue coObITUl, Auarpamma ditiiepa (Ditnepa—
Benna), coBMeCTHbIE 1 HECOBMECTHBIE COOBITHSI.
N3y4yaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHUS

JBYX COOBITUH ((POPMYITBI CITOKEHHUS BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM YKCIIE TEKCTOBBIC 3a/1a4U

Ha OTPEICIICHUE BEPOSTHOCTEH 0ObCTMHCHHS U
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coOprtus. [Ipencrabienue MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
CIIy4alHOI0 dKCIIEPUMEHTA npsIMOM, TuarpaMm Jiepa, popMyJIbl CIOKEHUS

B BHJIE JIepeBa BEPOSITHOCTEH.

OcBauBaTh NOHATHSA: IPABUIIO YMHOXKECHUS
BEPOSITHOCTEN, YCIOBHAS BEPOSITHOCTh, HE3aBUCHMBbIE
COOBITHS JIEPEBO CIIyYaliHOTO OIBITA.

N3yuath cBoiicTBa (ONpECIICHNUs) HE3aBUCUMBIX
COOBITHI.

PemaTe 3aga4u Ha ONPEEICHUE U UCIIOJIB30BAHUE
HE3aBUCUMBIX COOBITHM.

PemaTe 3aga4m Ha TOMCK BEPOSITHOCTEN, B TOM
YHUCJIE YCIOBHBIX, C UCITOJIb30BAHUEM JIEPEBA
CIIy4alHOTO OIIbITA

O6006m1eHme, 4 IIpencrasienue JaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
CUCTEMATU3AIUS 3HAHUM OnucarenbHasi CTaTUCTHKA. 3HAHUM.
['padri. BepositHOCTh Pemiate 3aga4m Ha IpeACTaBIEHNUE U ONIMCAHUE
CIIy4aifHOTO COOBITHSI. JTAHHBIX C IMIOMOILBIO U3YUYEHHBIX XAPAKTEPUCTHK.
DneMeHThl KOMOMHATOPUKHU Pematp 3agaum ¢ npuMeHenueM rpados.

PemaThb 3aga4n Ha HAX0XKACHUE BEPOSTHOCTH
CIIy4aifHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIC B OITBITAX

C PAaBHOBO3MOKHBIMH JICMEHTAPHBIMHU COOBITHSMHU.
Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOSTHOCTEU
00bEIMHEHUS U TIEpECEUEHUs COOBITHI, B TOM YHUCTIE
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM TpahUUECKIX
MPEJICTABICHUI U JE€pPEBA CIIYYaHOTO OMBITA.
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PemaTh 3aga4uu Ha nepevrcieHne KOMOMHAIUI
(uMcna nepecTaHOBOK, YUCIIA COUETAHMI ),

Ha HAXOXKJEHUE BEPOATHOCTEN COOBITHH C
MpUMEHEHNEM KOMOWHATOPUKH, B TOM YHCIIE

C UCTIOJIb30BaHUEM TpeyroybHuKa [lackans

OBILEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

34
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9 KUIACC

8 kiacca

OnucarenbHas CTaTUCTHKA.

Onepanuu Ha COOBITUSIMU.

HezaBucumocTh COOBITUI

HaumenoBanue pazgena |KosmuectBo OcHOBHOE coAepKaHue OcHOBHBIE BUJIbI ACSATEILHOCTH 00YUYaIOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBiieHre TaHHBIX. IHoBTOPATH H3YyUYEHHOE U BHICTPAMBATH CUCTEMY

3HAHMUH.

PemiaTh 3a1aum Ha IPECTABICHUE U ONMCAHUE
JTAaHHBIX.

Pemiathb 3aga4m Ha HAXOXKIAECHUE BEPOSATHOCTEN
00bEIMHEHUS U TIEPECEUEHUS COOBITHUI, B TOM YHUCTIE
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM Irpad)MueCcKux
MPEJICTABICHUIN U JEPEBA CIIYYaHOTO OMBITA.
Pematsb 3a1aum Ha IepeUnCIICHHE KOMOWHAIIMHA
(4Mciia mepecTaHOBOK, YUCJIAa COYETAHUMN ),

Ha HAXO0XJICHHE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCJIS

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

ITepectanoBku. @akropua.

Couetanus ¥ 4YUCIO
coyeTaHuil. TpeyroapHUK
[Tackais. [IpakTuueckas
paboTta «Beruncienue
BEPOSTHOCTEU

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUJIIO
YMHOKEHHMSI, YIOPSI0UeHHAs 1apa, Tpoilka OOBEKTOB,
NEPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAHHUE, YUCIIO
COYETaHUM, TpeyroibHuK Ilackans.

Pemars 3aga4um Ha epeynCIICHUE YIIOPSAAOYEHHBIX
1ap, TpOeK, EPEUUCIIEHUE NIEPECTAHOBOK

Y COYETAHUM JIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOHMHATOPHBIX (PYHKITHIA
AJIEKTPOHHBIX TAOIUID)

Pemath 3aga4u Ha MPUMEHEHHUE YHUCIIa COYCTAHUN

B anreOpe (CokpaménHoe YMHOKEHUE, OMHOM
Hprotona).

Pemarsb, npuMeHnsisi KOMOMHATOPUKY, 3a/1a4U

Ha BBIYMCIICHUE BEPOATHOCTEH, B TOM YHCJIE C [IOMOILIBIO
AJIIEKTPOHHBIX TA0JIUIL B X0/1€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEPOATHOCTh. CIydalHbIN
BBIOOp TOYKH U3 (PUTYPBI
Ha IJIOCKOCTH, U3 OTPE3KA,
U3 IyTU OKPY’KHOCTH

OcBauBaTh NOHATHE TEOMETPUIECKON BEPOSITHOCTH.
Pemiarh 3a1a4M Ha HAXO0XKICHUE BEPOSTHOCTEN

B OMBITAX, MPEJICTABUMBIX KaK BHIOOpP TOUEK

13 MHOTOYTOJIbHUKA, KPYyTa, OTpe3Ka WA JyTH
OKPY’KHOCTH, YACIIOBOT'O IIPOMEKYTKA

Hcnbitanus beprynnu

UcneiTanue. Ycnex u
Heyaada. Cepus UCTIBITAHUN
JI0 TIEPBOT0 ycrexa.
HcnbiTanus beprymn.
BepostHoCTH COOBITHI

B CEpUHU UCTIBITAHUI
bepuymnu. [Ipaktuueckas
pabota «McnbeiTanus
bepnymum»

OcBauBaTh NOHATHSA . UCIIBITAHUE, DIIEMEHTAPHOE
cOOBITHE B UCIIBITAHUH (yCHIEX U HEy/Aaua), Cepus
WCIIBITAHWUM, HACTYIUICHHE TIEPBOTO yCIIEXa
(Heynaum), cepusi ucnibITaHuil bepHysm.

Pemarh 3aga4mM Ha HaX0KIEHUE BEPOSTHOCTEN
COOBITHI B CEpUHU UCIIBITAHUIA IO IEPBOTO YCIIEXa,
B TOM YHCJIE€ C IPUMEHEHUEM (POPMYIIbI CyMMBI
r€OMETPUYECKOU IPOTrPECCUM.

Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUMA
bepHym, Ha HAXOXKIECHUE BEPOSITHOCTH
ONPENEIEHHOTO YNCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnymm.

N3yuaThb B X0/1€ NPAKTHYECKOH PadOTHhlI,
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B TOM YHCJIE C TOMOIIBIO LIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUHU UCIIBITAHUIM
bepuynnu

Crny4daitHas BeM4nHA

CnydaiiHas BeIM4MHA U
pacnpeneneHue
BEPOSITHOCTEM.
MarteMaTHdeckoe 0KHUIaHue
Y JACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATHYECKOTO OKUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsaTue 0 3aKkoHE OONBIINX
yucel. M3mepenue
BEPOSITHOCTEN C TOMOUIBIO
yacToT. [ [pumeHenue 3akoHa
OOJIBIIIUX YHCEN

OcBONMTH MOHATHUSA: CITydaiiHas BEJINYMHA, 3HAYCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEIACIICHUE
BEPOSITHOCTEM.

N3yuaths u 00CyKAATH TPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYMH (POCT, BEC
YEJI0OBEKA, YUCICHHOCTh HACEJIECHUS, IPYTHe
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CIIy4alHbBIX
BEJIMYMH, CBS3aHHBIX CO CIIyYalHBIMU OIBITAMU
(bpocaHue MOHETHI, UTPATTBHOU KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. II.).

OcBanBaTh NOHATHS: MATEMATUYECKOE OXKUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IUCIIEPCUU YUCIOBOIO Habopa.

Pemiate 3a1aum Ha BBIUKMCIIEHUE MATEMATUYECKOTO
OKUJIAHUS U JUCTIEPCUU TUCKPETHOW CIIy4alHOU
BEJIMYUHBI 110 33JJaHHOMY PaclpeAesI€HUI0, B TOM
YHUCIIe 3371a4, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPEAMMU.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUAAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PacIpeIe/IeHUI, B TOM
YUCJIE pACTIPECICHUS CIyYaiiHON BETUYUHBI «UUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyun.




N3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYIO BEIINYHHY.
3HAKOMHUTBCH C 3aKOHOM OO0JIBIIMX YKcel (B popme
bepHymmn): npu 00JIBIIOM YHCIIE ONBITOB YacTOTa
COOBITHS OJIU3KA K €r0 BEPOSITHOCTH.

PemaTh 3aga4uu Ha U3MepeHUE BEPOSITHOCTEN

C IOMOUIBIO 4acTOT. QO0CYKAATH POJIb 3aKOHA
OOJBIINX YKCesl B 00O0CHOBAaHUHM YaCTOTHOTO METOa
MU3MEPEHUS BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIIIUX YHUCEIT KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTHA B U3MEHYNBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIIIUX YKCEN B IPUPOJIC U
B KM3HU YEJIOBEKA

O060011eHre, KOHTPOITb 10 [IpencraBienue TaHHBIX. IHoBTOPATH N3yUYEHHOE U BHICTPAMBATH CHCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHMM.
BeposATtHOCTH CitydaliHOTO Pemars 3a1a4M Ha IPECTABICHUE U ONTHUCAHUE
COOBITHS. DJIEMEHTbI JTAHHBIX.
koMOuHaropuku. Ciayyaiinele | PemaTh 3aa4yu Ha HaX0XJICHUE BEPOSTHOCTEH
BCJIMYMHBI X PACHOPCACICHUA COOBITHI, B TOM YHCJIC B OIBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOATHOCTEN 00bEIMHEHHSI U TIEPECCUCHUS
COOBITHH, BBIYUCIATH BEPOSITHOCTU B OTIBITAX
C CEpUsAMU CIIyYalHbIX UCIIBITAHUI
OBUIEE KOJIMYECTBO 34
YACOB I10 TTPOI'PAMME
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