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denepanibHas pabouasi TporpaMmMa IO ydeOHOMY mpeaMeTy «MaremaTtukay
(6Ga30BBIl  ypoBeHb) (mpeamerHast oOjacTb «Marematnka W WHGPOpPMATHKA») (1najiee
COOTBETCTBEHHO — IIpOorpaMMa 110 MaTeMaTHKe, MaTeMaTUKa) BKITIOYACT MTOSICHUTEIHLHYIO
3aIMCKY, COJIEp)KaHue OOYydYEeHHWs, TUIAHUPYEMBIC Pe3yJIbTaThl OCBOCHHS MPOTPaAMMBI
10 MaTeMaTuKe, TEMaTHIeCKOE TNIAHUPOBAHUE.

IMMOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o wMarematuke il oOydaronuxcss 5-9 kiaccoB paspaboraHa
Ha ocHoBe PI'OC OOO. B mporpamMme no MaTeéMaTUKE YYTEHBI MJEU MU IOJIOKEHUS
Konnenmnu pa3Butust MaTemMaTudeckoro oopasoBanus B Poccuiickoit denepaiuu.

[Ipenmerom MaTeMaTHKHU SBISIOTCS (PyHIaMEHTaIbHBIE CTPYKTYPHI HAIIIET0 MUPA —
MPOCTPAHCTBEHHBIE (OPMBI M KOJIWYECTBEHHBIE OTHOMICHHUS (OT MPOCTEUINUX,
YCBaMBAaE€MBIX B HEIOCPEACTBEHHOM OIIBITE, JO JTOCTATOYHO CIOXXHBIX, HEOOXOIMMBIX
JUI pa3BUTHUSL HAyYHBIX U NMPUKIIAJIHBIX Ujeil). MaTemaTHudeckue 3HaHUsI 00eCIeunBaloT
IIOHMMAaHUE IMPUHIUIOB YCTPONHCTBA M MCHOJIB30BaHUS COBPEMEHHOM TEXHUKHU,
BOCIIPUSITUE M MUHTEPIPETALMIO  COLUMAIBbHOM, JSKOHOMHYECKOH, ITOJUTHUYECKOU
nH(OpMAIINKU, TAIOT BO3MOXXHOCTH BBIMONHATH PAcCUEThl M COCTABISATH aJTOPUTMBI,
HaXOJIUTh U TPUMEHSITH (POPMYJIbI, BJIAJIETh MPAKTUUYECKUMH MTPUEMaMU T€OMETPHUY ECKUX
W3MEPEHUII M TOCTPOSHHH, YUTaTh WH(OPMAIIMIO, MPEICTABICHHYIO B BHAE TaOJHII,
auarpaMM U rpadUkKoB, JKHTh B YCJIOBHUSX HEONPEAETIEHHOCTH UM ITOHUMAaTh
BEPOSTHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.

N3ydaenne maremaTuku (QopMUpyeT y OOYYAIOIIMXCS MaTeMaTHYEeCKUN CTHIIb
MBIIUICHUS], TPOSIBIIIONIMNCS B OINpPEIEIIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuarommecs
OCBaMBAIOT TaKWe€ NPUEMBI M METOAbl MBIIUICHUs, KAaK HMHIAYKUMS W JeAYyKLMS,
0000I1IIeHNe U KOHKpETU3aIusi, aHaJIu3 U CUHTE3, KJIacCUu(pUKAIUS U CUCTEMaTH3allus,
aOctparupoBanue U aHajaorus. OOBEKTH MAaTEMAaTHYECKUX YMO3aKIIFOUCHUN, TIPAaBUJIAa UX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAaHWU3M JIOTHYECKHX IMOCTPOCHUM, CIOCOOCTBYIOT
BBIpabOTKE yMeHHs (HOpPMYIHPOBATh, OOOCHOBBIBATH M JOKA3bIBaTh CYXKICHHUS, TEM
CaMbIM pPa3BHUBAIOT JIOTMYECKOE MbIIUJICHHE. M3ydeHue MaTreMaTHuKud OOeCIeuMBaeT
(opMupoBaHHUE AITOPUTMHYECKONH KOMIIOHEHTbI MBIIUIEHUS M BOCIUTAHUE YMEHUM
NEMCTBOBAaTh MO 3aJaHHBIM  aJrOpUTMaM, COBEpIICHCTBOBaTb H3BECTHBIE U
KOHCTPYHUPOBATh HOBBIE. B mpoliecce pemienus 3a1a4 — OCHOBOM y4eOHOM AesTeIbHOCTH
Ha ypOKax MaT€MaTUKHU — Pa3BUBAIOTCA TBOPUYECKAs U NPHUKJIIAIHAS CTOPOHBI MBIIIJICHUS.

OOyueHue maTremMaTHke AAaET BO3MOXKHOCTH Pa3BUBATh Y OOyJaIONIUXCS TOYHYIO,
palMoOHAJIBHYI0 W HH(GOPMATHBHYKO peYb, YMEHHE OTOMpaTh HaubOoJyiee ITOIXOMISAIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TpaUyuecKue CpeACTBa ISl BBIPAKECHUS CYXKICHUN U
HarJIs1THOrO UX MPEJICTaBICHUS.

IIpy n3yyeHuMM MaTeMaTHUKH OCYIIECTBISETCS O0llee 3HAKOMCTBO C METOJaMH
IIO3HAHUS JEUCTBUTEIBHOCTH, MPEACTABICHUAMH O NPEIMETE U METOAAaX MAaTEMAaTHKH,
HUX OTJIMYMH OT METOJIOB JIPYTUX €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX
MPUMEHEHHSI MATEMATUKU JUTSI PELLICHUs HAYYHBIX U NPUKJIAAHBIX 3a7a4.
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[IpropuTeTHBIMHU 1IETAMU OOYUYEHHSI MaTeMaTuKe B 5—9 Kiaccax siBIISIFOTCS:

(hopMupoBaHHE NEHTPAJIbHBIX MAaTEMAaTUUECKUX IOHITHHN (YHCIIO, BEIWYMHA,
reomerpuyeckas ¢urypa, mnepeMeHHas, BEpPOSATHOCTb, (PYHKIIHs), 0O0ECIEeUHBAIOIINX
MPEEeMCTBEHHOCTh U NIEPCIIEKTUBHOCTh MaTEMATUUECKOTO 00pa30BaHUs 00 yJdarOIIIXCsl;

MoJABeACHUE OOydJaloluXcs Ha JIOCTYIIHOM JUIsi HUX YPOBHE K OCO3HAaHHUIO
B3aMMOCBSI3M MAaTE€MaTUKH U OKPYXKAIOILIET0 MHUpa, TIOHUMAaHUE MAaTEeMaTUKU KaK 4acTH
00111e#l KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYAJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEM oOydarommxcs,
MMO3HABATEILHON aKTHBHOCTH, MCCIEAOBATEIBCKAX YMEHUH, KPUTHYHOCTH MBIILIICHUSA,
WHTEpeca K U3yUYeHHUIO MaTeMaTHKH;

dbopmupoBanve (PyHKIHOHAIBHON MAaTEeMaTHYECKOM T'PAaMOTHOCTH: YMEHUS
pacrno3HaBaTh MPOSIBIICHUS MAaTEMaTUYECKUX TOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaJIbHBIX >KU3HEHHBIX CUTYallUSIX U MHPU U3YyUYEHUM JPYTUX YUYEOHBIX IPEIMETOB,
MPOSIBJICHUS 3aBHUCHMOCTEH W 3aKOHOMEpPHOCTEH, (OPMYyIHpOBaTh HX Ha S3bIKE
MaTeMaTUKHM M CO3/1aBaTh MaTeMaTHYE€CKHE MOJEIH, IPUMEHSITh OCBOCHHBIN
MaTeMaTHYeCKUA amnmapaT Uisl pEHIeHUs NPaKTUKO-OPUEHTHPOBAHHBIX  3aj]ad,
WHTEPIIPETUPOBATH U OIICHUBATH MMOJIYYCHHBIC PE3YIIbTaThI.

OcCHOBHBIE JIMTHUM COAEPKAaHUS MPOrpaMMBbI 0 MaTemMaTuke B 5—9 kiaccax: «Hucna
U BBIUHUCICHUSN», «ANreOpa» («AnreOpandeckue BBIDOKCHUS», «YPaBHEHUS U
HEpaBEHCTBay), «DyHKIINN», «I eomeTpusi» («['eomerpuueckue purypsl 1 UX CBOMCTBaY,
«3mMepeHre TEOMETPUUECKUX BEIMYUH»), «BeposaTHOCTh W cTaTUCTUKa». JlaHHBIE
JIMHUU Pa3BUBAIOTCS MapajulejbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBHCHMO OJHA OT JIPYTOM, a B TECHOM KOHTAKTE ¥ B3aUMOJICHCTBHUU.

Copeprkanue mporpaMMbl M0 MaTeMaTHKE, paclpenesiEHHOE MO rojiaM oO0y4eHus,
CTPYKTYPUPOBAHO TakUM OOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIIMIIHAIBHBIM
BOIpocamM  oOyuvaromiuecs  OoOpaljajJuchb  HEOJHOKPATHO, 4YTOObI  OBJIAJICHUE
MaTeMaTUYECKMMHU TIOHSATUSIMH M HaBBIKAMU OCYIIECTBIIOCH IIOCJIEIOBATENBHO U
MMOCTYNaTeNbHO, C COOJIFOJICHUEM TPUHIIMIA NPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYQJIMCh B OOIIYIO CHUCTEMY MAaTE€MaTHYECKHX MPEJCTABJICHUN O00y4aronumxcs,
pacmmpsist 1 yrioyomsis e€, o0pasyst MpOoYHbIE MHOXKECTBEHHBIE CBSI3H.

B cootrBerctBun ¢ ®I'OC OOO marematuka sIBJISIETCS 00sA3aTEIbHBIM Y4E€OHBIM
MPEeIMETOM Ha YpPOBHE OCHOBHOro obOiiero oopasoBaHus. B 5-9 knaccax maremaTuka
TPaIUIIMOHHO U3yJaeTCsl B paMKaxX CICIYIONINX y9eOHBIX KypCOB: B 5—6 Kj1accax — Kypca
«MaremaTtuka», B 7-9 kitaccax — KypcoB «AJredpa» (BKIIO4asi 3JIEMEHThI CTATUCTUKU U
Teopun BeposiTHOcTer) u «['eomerpusi». IlporpamMmoil 1o maremMaTuke BBOIUTCS
CaMOCTOSITEIbHBIN y4eOHBIH Kypc «BepOsiTHOCTh M CTATHCTHKAY.

OO1iee 4YnCiIO 4YacoB, PEKOMEHIIOBAHHBIX IS M3YYCHHST MaTteMaTuku (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOIO o00miero oOpa3oBaHus, — 952 waca: B 5 kiacce —
170 gacoB (5 wacoB B Henemro), B 6 kiracce — 170 yacoB (5 gacoB B HEJIEN0), B 7 Kjacce —
204 gaca (6 yacoB B Hezelmo), B 8 kiacce — 204 yaca (6 4yacoB B Helelnw0), B 9 kiacce —
204 gaca (6 4acOB B HEIEJIIIO).

CtpaHuua 513106



®denepanpHas pabodas nmporpamma | Marematuka. 59 knaccel (0a30BbId YPOBEHB)

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOI'PAMMBbI
I1IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

N3ydyeHne mMareMaTHKH Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAIPaBJICHO
Ha JOCTW)KEHHWE OOYYaroMMHCS JIMIHOCTHBIX, METAaNpPEAMETHBIX M TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHbTATOB OCBOCHUS YUEOHOI0 IIpEeIMETA.

JUYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE  Ppe3yJbTaThbl  OCBOCHUS  OPOTpaMMbl MO  MaTEMaTHUKE
XapaKTEepU3yIOTCSI:

1) naTpuoTHYECKOEe BOCIIMTAHUE:

MIPOSIBJICHUEM HWHTEpEca K NPOLUIOMY M HACTOSIIIEMY POCCUUCKOW MaTEMAaTHKH,
LIECHHOCTHBIM OTHOILIEHUEM K JIOCTHXKEHHUSIM POCCHHUCKHUX MATEMAaTUKOB M POCCHUHUCKOU
MaTEMaTUYECKON WIKOJIbI, K HCIIOJIb30BAaHUIO ITUX JOCTUKEHUM B JIPYTMX HayKax M
MPUKJIATHBIX chepax;

2) rpaxkJIaHCKoe H TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

FOTOBHOCTBIO K BBITIOJIHEHHIO 0053aHHOCTEHN IpakJlaHWHA U peajin3alliy €ro npas,
MPEJICTAaBJICHUEM O MAaTEeMaTHYECKUX OCHOBAaX (PYHKUIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBICHUM, MPOLIEAYP TPAXKTAHCKOT0 00IIecTBa (HampuMep, BEIOOPHI, OMPOCHI),
FOTOBHOCTBIO K OOCYXJIEHHUIO ASTHUYECKHX MpOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUM HayKd, OCO3HAaHMEM BaXHOCTH MOPAIbHO-3THUECKUX
MPUHIIAIOB B JICATEIbHOCTH YYEHOTO;

3) Tpy10oBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTHBHOE ydacTHE€ B PELUICHUMU NPAKTHYECKUX 3ajiad
MaTeMaTUYEeCKOW  HAIlpaBJICHHOCTH, OCO3HAHHMEM  BaXXHOCTM  MAaTE€MaTHYECKOIO
o0pa3oBaHMsl Ha MNPOTSHKEHUM BCEHW >KU3HM ISl YCHEIIHOW TpodeccruoHalIbHOU
NEeSITEIbHOCTU W Pa3BUTHUEM HEOOXOAMMBIX YMEHHUW, OCO3HAaHHBIM BBIOOpOM U
MMOCTPOCHUEM WHAMBHUIYAJbHON TPAaeKTOpUU OOpa30BaHUs € >KW3HEHHBIX TIJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIMTAHNE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY ¥ 3CTETHYECKOMY  BOCHPHUSIITHIO
MaTeMaTUYEeCKUX OOBEKTOB, 3ajJay, pELIeHUH, pacCyXICHUH, YMEHUIO BUIECTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI O IO3HAHMS:

OpHEHTAIHEN B JIEATEIIFHOCTH HA COBPEMEHHYIO CHCTEMY HAYUHBIX IIPEACTaBICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, IPUPOABI M OOIIECTBa,
IMOHMMAaHHEM MaTEMAaTUYECKON HAyKH KakK c(epbl YEIOBEYECKON IEITEILHOCTH, STAIlOB
e€ pasBUTHST WM 3HAYUMOCTH JUIS Pa3BUTHs [MBHJIM3AI[MH, OBJIAJIEHHEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOW KyJIbTYpOM KakK CpPEJACTBOM IIO3HAHHS MHDa,

6
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OBJIaICHUECM HpOCTQﬁU.IHMPI HaBbIKaMH HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTH,

6) puznueckoe BocnuTaHHe, (opMHpOBaHHE  KYJbTYPbl  370POBbSI W
3MOLHMOHAJIBHOI0 0JIAr ONOJIyYMsi:

FOTOBHOCTBHIO MPUMEHSTh MAaTEMATUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/10POBBS,
BEJACHHSI 370POBOr0 OOpasa >XH3HU (340pOBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEXUM
3aHATHUH U OTJbIXA, pEeryJsapHas (pu3ndecKasi akTHBHOCTD ), COPMHUPOBAHHOCTHIO HaBBIKA
pedexkcun, NMpU3HAHUEM CBOErO IpaBa Ha OMIMOKY M TaKOro e mpaBa JpPyroro
YEeJIOBEKA;

7) 3K0JOruYecKoe BOCIIUTAHUE:

OpUEHTalMel Ha NPUMEHEHUE MaTeMaTU4YeCKUX 3HaHWUM IS pelIeHUsl 3ajay
B 00J1aCTU COXPAaHHOCTU OKPYKAIOIIEH Cpedbl, INIAaHUPOBAHUS MOCTYIIKOB M OIIEHKH HX
BO3MOXKHBIX TIOCJIEJACTBUM JJI1 OKpPYXKAaIOILIEH Cpelbl, OCO3HAaHHUEM TJ100aIbHOTrO
XapakTepa YKOJIOTHUECKUX MPOOIEM U ITyTEeH UX PEIICHUS;

8) ajanTamusi K M3MEHAOIIUMCH YCJIOBHSIM COLHAIBHON M MPUPOTHOI cpeabl:

TOTOBHOCTBIO K JICUCTBHUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, TTIOBBIIIICHUIO YPOBHS
CBOCM KOMIIETEHTHOCTU 4Yepe3 MPaKTUUECKYIO MEITEeIbHOCTh, B TOM 4YHCIIE yMEHHUE
YYUTBCS Y IPYTUX JIOAEH, MpUOOpETaTh B COBMECTHOM AESITEILHOCTU HOBBIE 3HAHMUS,
HaBBIKU Y KOMIIETEHIIMU U3 ONbITA JIPYTUX;

HEOOXOIUMOCTHIO B (POPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHCIe (OPMYIUPOBATH
WUJeu, MOHATHSI, TUIIOTE3bl 00 00OBEKTaX U SIBJICHUSX, B TOM YHCJIE paHee HE U3BECTHBIX,
0CO3HaBaTh JEPUINTH COOCTBEHHBIX 3HAHUU M KOMIIETCHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYaIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIINH KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS
U AeUCTBUsI, GOPMYJIMPOBATh U OIIEHUBATh PUCKH U TTOCIIEACTBUS, (GOPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbTare ocBoeHMs IpOrpaMMBbl 110 MaTEMaTUKE HAa YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHMsl y oOydaromierocst 0ynyr copmMupoBaHbl METalpeIMETHbIE PE3yIbTaThl,
XapaKTEePU3YIOIIHNECS OBJIAJACHUEM YHHUBEPCAJbHBIMH IMO3HABATEIBHBIMU JEUCTBUSAMU,
YHUBEPCATbLHBIMU KOMMYHUKATHBHBIMUA JIEUCTBUSAMU u YHUBEPCATLHBIMHA
PEryiIsiTUBHBIMU JE€UCTBUSIMU.

IlozHaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1€eCTBUSA
Ba3oBble Jornueckue JeicTBUA:

BBISIBJSIT M XapaKTEpPU30BaTh CYILIECTBEHHBIE TIPU3HAKU MaTEMaTUYECKUX
OOBEKTOB, MOHSITHH, OTHOIICHUH MEXIY TOHSATUSIMH, (POPMYJIUPOBATH OIPEIACIICHUS
MOHSITUN, YCTaHABIWBATh CYIIECTBEHHBIM MpPU3HAK KjIacCU(PUKAIIMU, OCHOBAHUS
JUIs1 00OOIIIEHUS U CPAaBHEHUS, KPUTEPHUU TPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIHMPOBATh U MPEOOPA30BHIBATH CYXKJICHUS: YTBEPAUTEIIHHBIC
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U OTpHIAaTENIbHbIE, eAMHUYHBIC, YaCTHBIC U OOIIINE, YCIOBHBIE;

BBISIBJISITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTHUBOPCUHS
B (akrax, MJaHHBIX, HAONIONCHUSIX U YTBEPXKIACHUAX, Mpeajaratb KpUTEPHUU
TIJISL BBISIBJICHHST 3aKOHOMEPHOCTEH W TPOTUBOPECUHIA;

JIeTIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, A€AYKTUBHBIX U WHTYKTHBHBIX
YMO3aKJIIOYEHNUM, YMO3aKIIIOUeHUH M0 aHAJIOTUH;

pa3Ouparh  J1OKa3aTeIbCTBA MaTEMaTUYECKUX  yTBEPXKIASHHH (OpsiMble H
OT TPOTHMBHOIO), TIPOBOJAWUTH CAMOCTOATEIBHO  HECIOXKHBIC  JIOKa3aTeIbCTBa
MaTeMaTH4YeCKUX (haKTOB, BBICTpAaWBaTh APTryMEHTAIIUIO, IPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATh COOCTBEHHBIE PACCYKIACHHUS;

BBIOMpaTh crnoco0 pemieHus ydeOHO# 3ajaun (CpaBHHBATh HECKOJBKO BapHUAHTOB
pelieHusi, BEIOMpaTh Hanbosee MOAXOMSIIIUN C Yy4ETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX
KpPUTEPHUEB).

Ba3oBble uccienoBaTebCcKHe 1eiiCTBUA:

HCTIOIB30BaTh  BOIMPOCHI KaK HWCCICAOBATEIbCKUH WHCTPYMEHT TIO3HAHWS,
hopmynmpoBaTh BONIPOCHI, (PUKCUPYIOIIHUE TIPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIHLHO
yCTaHaBJIMBaTh MCKOMOE W JIaHHOE, ()OPMHUPOBATH THUIMOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIIUIO, MHEHHE;

MMPOBOJIUTH TI0 CAMOCTOSITEJILHO COCTABJIICHHOMY IUIaHY HECJIOKHBIH IKCIIEPUMEHT,
HeOO0JIBIIIOE NCCIIEIOBAaHNE TT0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTH4ecKoro 00beKTa,
3aBUCUMOCTEH 00BEKTOB MEX 1y cO00ii;

CaMOCTOATEIIbHO (opmMynupoBaTh OOOOINEHUS W BBIBOJBI 110 Ppe3yJbTaTaMm
MPOBEIEHHOTO HAOJIONCHUS, MCCIICIOBAHUS, OICHWBATh JOCTOBEPHOCTH ITOIYyYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB U 00OOIIICHUIA;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BbIABUTaTh
MPETNONIOKEHHS O €T0 PAa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBIIAITH  HEJOCTATOYHOCTh U M30BITOYHOCTH  WMH(GOpPMAlMHU,  JTaHHBIX,
HEOOXOIMMBIX JIUISI PeIICHUS 3a7a4u;

BBIOMpaTh,  aHANW3UPOBATh, CUCTEMATHU3UPOBaTh W  HHTEPIPETUPOBATH
WHOOPMAIIHIO PA3TUIHBIX BUIOB U (OPM MPEACTABIICHUS,

BBIOMpaTh (OpMy HOpeaCTaBIeHUS WHGOPMAIUM W HILTIOCTPUPOBATH peElIaeMble
3aJja4d CXEMaMH, JuarpaMMaMu, HHOW rpauKON U UX KOMOWHAIASIMHU;

OIICHHMBATh HAJIEKHOCTh MHPOPMALIMH 1O KPUTEPHUSIM, MPEIIIOKESHHBIM YYHUTEIIEM
WA CHOPMYITUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC JCHCTBUSA:

BOCIIpUHUMATh W (OPMYIHUPOBATH CYXKJACHHUS B COOTBETCTBUHM C YCJIOBHSMH U
ocJIsIMHn O6H.I€HI/I$[, SICHO, TOYHO, I'paMOTHO BBIpaXXaThb CBOK TOYKY 3PC€HHSA B YCTHBIX
W MMCBbMCHHBLIX TCKCTAX, AaBaThb IMOSICHCHUS 11O XOA4Y PCIICHUA 3ala4, KOMMCHTHUPOBATH
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MOJTyYCeHHBIN pe3ysbTar;

B XOJie OOCYXICHHS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXXIae€MOUl TEMBI,
MpoOJIeMBbl, peraeMoi 3ajadu, BhICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha TOWCK PEIICHHUS,
COMOCTABIIITh CBOM CYXICHHUS C CYXICHHSMH JPYIrHX YYaCTHUKOB JUaJlora,
00HApYXKUBATh Pa3IWUHUE U CXOACTBO MO3UIHH, B KOPPEKTHOU (hopme popmynmpoBaTh
pa3HoOrJIacHsi, CBOM BO3PAKEHUS;

MPEJCTaBISATh PE3yJAbTAaThl PEIICHHS 3aJadd, JSKCIEPUMEHTa, HCCICIOBaHMS,
MPOEKTa, CaMOCTOATEIBLHO BBIOWpaTh ((opMaT BBICTYIUICHHS C Y4ETOM 3amad
MPEe3CHTAllNU U OCOOCHHOCTEH ayTUTOPHUH;

IMIOHUMATh U MCITOJIb30BaTh IIPEUMYIIIECTBAa KOMaH/IHON U WHAUBUIAYaTLHOU pabOThI
MpY pelIeHUH y4eOHBIX MAaTEMATHISCKUX 3a]1a4;

MPUHUMATh 1€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPTraHU3ALHIO
COBMECTHOH paboThl, pacupeneisiTh BUIbI padoT, JOTOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yJsibTaT padboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboTel (0OCYXIaeHHs, OOMEH MHEHHUSIMHU,
MO3TOBBIC IITYPMBI U APYTHE), BBITIOIHSITH CBOIO YaCcTh Pa0OTHl U KOOPJAUHUPOBATH CBOU
JNEUCTBUS C IPYTUMH YiIEHaMH KOMaHJbI, OIICHUBATh Ka4€CTBO CBOETO BKJIa/aa B OOMIHiA
MPOIYKT TI0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YHYaCTHUKAMHU B3aUMOCUCTBHSI.

PerynsiTuBHBbIE YHHBepCcaJbHbIe Y4eOHbIE 1eliCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJISITh IJIaH, AJITOPUTM pELISeHUs 3ahayd (MM €ro 4acth),
BBIOMpATh CHOCOO pemeHus ¢ Y4ETOM HMMEIOUIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHHUN C Y4ETOM
HOBO# WH(MOpMAaIHH.

CaMOKOHTPOJIBb:

BJIAJIETh CHOCOO0AMU CaMOIIPOBEPKH, CAaMOKOHTPOJISI TIpolecca W pe3ysibTara
pelIeHrs MaTeMaTHYeCKOH 3a71auH;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOT'YT BO3HHKHYTh MpPH PEIICHUU 3a/Ja4H,
BHOCHUTH KOPPEKTHUBBI B JICSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HANJICHHBIX
OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pe3yJibTaTa JESITEIbHOCTH IIOCTaBJICHHOW IIeNMH U
YCIOBUSIM, OOBSICHSATH NPHUYUHBI JOCTHDKEHHSI WM HEJIOCTIDKCHHS IENIH, HaXOJUTh
OIMOKY, JaBaTh OLICHKY MTPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

IIpenmeTrHble pe3ynpTaThl OCBOCHUSI NPOrpaMMbl [0 MaTEeMaTHUKE IPEACTaBJICHBI
10 ToAaM OOYYEHHUSI B CJICAYIOIINX pa3iesnax MporpaMMbl B paMKaxX OTJEJIbHBIX y4eOHbBIX
KypcoB: B 5—6 knaccax — Kypca «Maremaruka», B 7—9 Kjaccax — KypcoB «AJredpay,
«["'eomerpus», «BepoATHOCTb U CTaTUCTHKAY.
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DOEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

IMMOACHUTEJIBHAS 3AIIUMCKA

[IpuoputeTHBRIMU LIETAMHU O0OYYECHUS MaTeMaTHUKE B 5—6 Kiaccax sIBIISIFOTCS:

MpOAODKEHNE (POPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHUECKUX ITOHSITHHN (YHCIIO,
BeJIMYMHA, TeoMeTpudeckas ¢urypa), OOECIeYHBAIONINX [PEEMCTBEHHOCTh H
MEPCNEKTUBHOCTh MAaTEMAaTUUECKOI0 00pa30BaHus 00y4YaroIuXcs;

pa3BUTHE HWHTEIUIEKTYAJIbHBIX W TBOPYECKHUX CHOCOOHOCTEW oOOydaronmuxcs,
MO3HABaTEJIbHON AaKTUBHOCTHU, HCCIIEIOBATEIbLCKUX YMEHHUM, HHTEpeca K H3YyUYEHUIO
MaTeMaTHKH;

MoJABEACHUE OOydJalolIUuXcsi Ha JIOCTYIIHOM JUIsi HUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3U MaTEMaTUKH U OKPYKaIOIIEro MUpa;

(opMupoBaHre (PYHKIMOHAJIBbHON MAaTEeMAaTUYECKOM TI'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTE€MaTHU4YECKHE OOBEKTbl B pEaJbHBIX JKU3HEHHBIX CHUTyalUsX,
MPUMEHSATh OCBOCHHBIE YMEHUS JUISI pEIICHUs] MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEpIIPETUPOBATh IIOJIydYEHHbIE pe3yJabTaTbl MU OIEHUBATh HMX Ha COOTBETCTBHUE
MIPAKTUYECKON CUTYyallHH.

OcHOBHBIE JIMHHUM COAEpXKaHUS Kypca MaTeMaTuku B 5—6 Kiaccax —
apudmMeTHUueckass U TeOMEeTpUYecKas, KOTOpble pa3BUBAIOTCS NapalJIENIbHO, Ka)Jas
B COOTBETCTBUM C COOCTBEHHOW JIOTMKOH, OJHAKO, HE HE3aBHCHUMO OJHA OT JPYTOi,
a B TECHOM KOHTaKT€ M B3auUMOJIelicTBUU. Takke B Kypce€ MaTeMaTHUKH IIPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU ajireOpbl U ONHCcaTEIbHON CTATUCTUKU.

N3ydyenue apudmMeTHyeckoro marepuana HAYMHAETCS CO CHUCTEMaTU3aluh |
pa3BUTHSI 3HAHUW O HATYPaJIbHBIX YHCIIaX, TOJIYYEHHBIX HA YPOBHE Ha4aJIbHOTO OOIIEro
obpazoBanus. Ilpu 5>TOM COBEpPIICHCTBOBAHUE BBIUUCIUTEIBHON TEXHUKH U
bopmupoBaHre HOBBIX TEOPETHUYECKHMX 3HAHUM  CcodYeTaeTcsi C  pa3BUTHEM
BBIUMCIIUTEIILHON KYJIbTYphl, B YaCTHOCTH C OOy4YEHHEM MpOoCTeUIIUM mnpuémMam
MPUKUJIKU W OICHKU pe3yJabTaTOB BBIYMCICHUN. V3ydeHue HaTypaJbHBIX YHCEN
IIPOJOJDKAETCS B 6 Kilacce 3HAKOMCTBOM C HadaJIbHBIMU IOHSITUSIMU TEOPUHU IEITUMOCTH.

Hauano n3yueHust 0ObBIKHOBEHHBIX U IECATUYHBIX APOOEii OTHECEHO K 5 Ki1accy. 9To
IIEPBBII 3TAIl B OCBOEHUH ApoOei, KOrjia IPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU U/IESIMHU,
HNOHATUSIMU TeMbl. [Ipyu 3TOM paccMoTpeHre OOBIKHOBEHHBIX JpoOel B MOJIHOM 00BbEME
MPELIECTBYET M3YUEHHUIO JECATHYHBIX APOOEH, UTO 11e€JIeCO00pa3HO C TOUKU 3PEHUS
JIOTUKW W3JI0’)KEHMsl YHCIIOBOM JIMHMH, KOrjJa MpaBWiIa JEHUCTBUM C JI€CATUYHBIMU
IpOoOsSIMH MOKHO OOOCHOBATh YK€ M3BECTHBIMU QJITOPUTMAMU BBIIOJIHEHUS] JEUCTBUI
C OOBIKHOBEHHBIMH JpOOSMH. 3HAKOMCTBO C JASCATHUYHBIMH APOOSIMU PaCIIUPUT
BO3MOKHOCTHU [UII TOHMMAaHMSI OOYYaIOIIMMUCS NPHUKIATHOTO IPUMEHEHUs] HOBOU
3allUCH NpPU M3YYEHUHU JAPYTrUX NPEIMETOB W NpPU NPAKTUUYECKOM HCIIOJIb30BaHUM.
K 6 xmaccy orHecéH BTOpOM O3Tanm B HU3y4YEHHH JApoOei, TIe MPOUCXOIUT
COBEPIIIEHCTBOBAHUE HABBIKOB CPaBHEHMS U MpeoOpa3oBaHus ApoOei, OCBOEHHE HOBBIX
BBIUMCIIUTENIBHBIX QJITOPUTMOB, OTTAaYMBAaHHE TEXHUKHU BBIYUCICHUN, B TOM 4YHCIE
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3HAUEHUM BBIpAXXEHUN, COJEp)KallMX U OOBIKHOBEHHbIE, U JIECATHUYHBIE JpoOH,
YCTaHOBJICHHE CBsI3€d MEXy HUMHU, pAaCCMOTpEHHE NMTPUEMOB pEIIeHUs 3a7lad Ha JIpOOH.
B Hauane 6 kiacca mpoUCXOAUT 3HAKOMCTBO C TTIOHSITUEM MPOIIEHTA.

Oco0EeHHOCTBIO U3YUEHHUSI TOJIOKUTENBHBIX U OTPULIATENBHBIX YHCEI SBJIIETCS TO, YTO
OHM TaK)K€ MOT'YT paccCMaTpyBaThbCsl B HECKOJIBLKO 3TanoB. B 6 kiacce B Hayase M3y4eHUs
TeMbl «llonoxuTenbHbBIE U OTpULIATENIbHBIE YHCIa» Bblessiercs noarema «Llensie yncnay,
B paMKax KOTOpOHl 3HAaKOMCTBO C OTpPUILATEIbHBIMU YHCIaMH M JCHCTBUSIMHU
C MOJOYKUTEIILHBIMU M OTPULIATEIIbHBIMU YU CIIAaMU IIPOHCXO/IUT HA OCHOBE COAEPKATEIILHOIO
MoAXoAa. ITO MO3BOJISIET HA JOCTYITHOM YPOBHE MTO3HAKOMUTE O0YYAOIINXCSI TPAKTUYECKU
CO BCEMH OCHOBHBIMU TIIOHATUSMH TEMbI, B TOM YHCIE€ W C IIpaBHJIAMH 3HAKOB
MIPU BBINIOJIHEHUH apu(PMETHYECKUX AeiCTBUN. M3yueHne parroHanbHbIX YHUCET Ha 3TOM He
3aKOHYHTCS, a OyJIeT MPOJOIDKEHO B Kypce ainredpbl 7 Kiiacca.

[Ipy oOOyyeHMH peEmIeHHI0 TEKCTOBBIX 3ajad B 5—6 Kjaccax MCHOJb3YIOTCS
apudmeTnueckue npuémel pemenus. [Ipu oTpaboTKe BRIYUCIUTEILHBIX HABBIKOB B 5—6
KJIaccaxX paccMaTpUBaIOTCs TEKCTOBBIE 3aJ1a4M CJICIYIOIINX BUJIOB: 3a/1a4X Ha JBUKEHUE,
Ha 4acTH, Ha MOKYNKH, Ha pa00oTy U MPOU3BOAUTEIBLHOCTD, Ha ITPOLIEHTHI, HA OTHOILLIECHUS
u npomnopuun. OOydaromuecs: 3HaKOMSITCS C HNpuéMaMu pelieHus 3ajad 1nepedopom
BO3MOXKHBIX BapUaHTOB, ydarcsi padotaTh ¢ MHMOpMaIUel, TIpeAcTaBlIeHHON B ¢opMe
TaOJIUI] WJIK IHArPaMM.

B mporpamme ydeGHOro kypca «MaremaTUKa» MNPeayCMOTPEHO (popmupoBaHHUE
MPOIEAEBTUYECKUX alre0pandyecKux IpeacTaBieHuii. bykBa Kak CHMBOJ HEKOTOPOIO
yuciaa B 3aBUCUMOCTH OT MAaTE€MaTUYECKOTO KOHTEKCTa BBOJUTCS IIOCTENEHHO.
BbykBeHHass CHMBOJIMKa HIMPOKO HCIIOJIb3YeTCS IPEeXKJEe BCEro s 3alucH OO0IINX
YTBEPKIACHUN U IPEIIOKEHUM, POPMYJI, B YACTHOCTH ISl BBIYUCIICHUS T€OMETPUIECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIIS» YHCIIA.

B nmporpamme yueOGHOro kypca «Maremaruka» MpeACTaBiIC€HA HarsiaHas
reOMEeTpHsl, HampaBJICHHas Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHHSI, N300pa3UTEIBbHBIX YMEHUNU. DTO BaXXHBIM ATall B U3YYCHUU T'€OMETPHH,
KOTOPBIM  OCYIIECTBISICTCSI HA  HAIVISIAHO-NIPAKTUYECKOM  YpPOBHE,  OIHMpPAaeTCs
Ha HarSIAHO-OOpa3sHOE MBIIUICHME OOydJaromuxcs. bonpimas poib  OTBOAUTCS
MPAKTHYECKON JAEATEIHLHOCTH, OMBITY, SKCIIEPUMEHTY, MOJenpoBaHuio. O0ydaromniuecs
3HAKOMSITCSI C TE€OMETPUYECKMMHU (PUTypamMu Ha TIJIOCKOCTH U B TMPOCTPAHCTBE, C UX
MPOCTEHIINMU KOH(PUTYpaUHsIMH, ydaTcsl H300pakaTh WX Ha HEJIMHOBAaHHOM U
KJIeT4aToOl Oymare, paccCMaTpUBAIOT MX MPOCTEUIIHE CBOMCTBa. B mporiecce u3ydeHUs!
HATJBSIAHOW T€OMETPUM 3HAHWS, MOJYYCHHBIC OOYYaroIINMHUCS Ha YPOBHE HAYaIbHOTO
0011ero 00pa3oBaHMUs, CUCTEMATU3UPYIOTCS U PACIIAPSIFOTCS.

CornacHo yueOHOMY MUIaHy B 5—6 Kjlaccax U3y4aeTcs MHTErPUPOBAHHBIN MpeaMeT
«MaremaTrka», KOTOPBIH BKJIIOYAaeT apu(pMETUUYECKHU Marepuall W HarsaHYIOo
FEOMETPHUIO, a TaK)KE€ MPONEIEBTUYECKUE CBEJACHUS W3 alreOpbl, SJIEMEHTHI JIOTUKH U
Hayaja OnucaTeIbHON CTaTUCTHUKU.

OO11ee 4ncIo 4acoB, PeKOMEHOBAHHBIX ISl U3yYEeHUs MaTeMaTuku, — 340 4acos:
B 5 xitacce — 170 gacoB (5 wacoB B Heneno), B 6 kinacce — 170 gacoB (5 4acoB B HEJZIEIIO).
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COAEPXAHUE OBYUYEHUSA
5 KJIACC

HarypajbHble 4HCJIa U HYJIb

Harypansnoe wuwncno. Psg wHarypanbHbix uywncen. Ywuciao 0. WM3o0paxenue
HaTypaJIbHBIX YMCEI TOYKAMU Ha KOOPJIMHATHOM (UHMCIIOBOM) MPSIMOM.

ITo3nunonHass cucrtemMa cyuciaeHusa. PumMckas Hymepamuss Kak IIpUMep
HEIO3UIMOHHOW CUCTEMBI CUMCIIeHUs. JlecsiTuuHas cucTeMa CUMCICHUS.

CpaBHeHHE HaTypalbHBIX YHCEJ, CPAaBHECHUE HATYpPAJIbHBIX YHCEI C HYJIEM.
Crioco6n1 cpaBHeHus1. OKpyriieHHE HATypaJbHbIX YHCE.

CrnoxxeHue HaTypaJIbHbIX YMCEJ, CBOMCTBO HYJIS IPU CIOKEHUHU. Brluntanue kak
JeficTBUEe, OOpaTHOE CIIOKEHUIO. YMHOXKEHHUE HaTypaJbHbIX UMCEJ, CBOMCTBA HYJISI U
SIMHHUIIBI TP yYMHOXKEHHU. JleneHne Kkak JeiicTBHe, OOpaTHOE YMHOXXCHHIO.
KoMnoneHTh AelicTBUii, CBsI3b MeXAy HUMU. [IpoBepka pe3yibTara apupmMeTHaecKoro
neiictBus. llepeMecTuTeNlbHOE W COYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOKCHHUS H
YMHOKEHHUSI, paclpeeIUTEIbHOE CBONCTBO (3aKOH) YMHOKEHHUS.

Hcnonp3oBanue OykB sl 00O3HAUEHHUsT HEW3BECTHOIO KOMIIOHEHTa M 3alliCH
CBOMCTB apu(METHUECKUX JICHCTBUH.

Jlenutenu u KpaTHBIE YHCIIA, pA3JIO)KEHUE HA MHOXKUTENU. [IpocThie U cocTaBHbIE
yucna. [lpusnaku ngenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoM.

CreneHp ¢ HaTypaJlbHbIM IOKa3aTesJeM. 3allCh YMCJIAa B BUJAE CYMMBbI Pa3psaAHbIX
CJIaraeéMbIX.

UucnoBoe BbIpakeHHe. BplunciieHue 3HaUY€HUN YMCIIOBBIX BBIPAXKEHUN, MOPSIOK
BBIMOJTHEHUST AeUcTBUM. Mcnonb30BaHWE MNpU BBIUMCICHUSX IIEPEMECTUTEIILHOTO U
COUYETATEeILHOT'O CBOMCTB (3aKOHOB) CJIOXXCHHUSI M YMHOXXEHHS, PACIPEACIUTEIHLHOTO
CBOMCTBA YMHOKCHUS.

Apodu
[IpencraBieHue o IpoOW Kak CIOCOOE 3aIlMCH YacTh BeTUYHUHBI. OOBIKHOBEHHBIC

npoou. IlpaBunbHble M HempaBWiIbHBbIE ApoOu. CMmemaHHas ApoOb, IPE/ICTaBIICHUE
CMEIIaHHOW ApoOU B BHUAE HENPABWIHLHOW APOOM M BBIJCIICHHUE II€JIONM YacTH 4YHCia
U3 HEINpaBWIHLHON apoou. M3obpakeHue napoOeil ToOYyKamMu Ha YHUCJIOBOW MPSIMOM.
OcHoBHOe cBoMcTBO npodu. Cokpamienue apooOeit. IlpuBenenue ApodU K HOBOMY
3HaMeHaTteno. CpaBHeHUE JIpoOei.

CnoxeHne W BBIUMTAHUE NOpoOeH. YMHOKEHHWE W JAeIeHHE ApoOeil, B3aMMHO-
oOparHbIe npobu. HaxoxaeHne 4acTH MeIoro 1 1MeJioro mo ero 4acTH.

Hecatuunast 3anuck JnpoOeit. IlpencraBieHue naecaTUYHOW ApoOU B  BHUIE
OOBIKHOBEHHOU. M300pa’keHne NEeCATUYHBIX APOO0EH TOYKaMMU Ha YHCIIOBOHM TMPSIMOIA.
CpaBHEHUE JECATUIHBIX JPOOei.

ApudmMernueckue ASUCTBUS C ACCATUIHBIMH ApoOsSMU. OKpyriieHHuEe JECITUYHBIX
JIpOOCii.
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Penienue TeKCTOBLIX 32124

Pemienne TekCTOBBIX 3amau apudmeThueckuM crocoOom. PerieHue normyeckux
3amau. Pemenue 3amau mepebOpoM BcCeX BO3MOXKHBIX BapuaHTOB. lcrosb3oBaHUE
MPHU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemienue 3ana4, coep)amnux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHbBI: CKOPOCTD,
BpEMsI, pacCTOSHHUE, II€Ha, KOJIWYECTBO, CTOUMOCTb. EJMHUILI WU3MEpPEHUs: MAacChl,
00BbEMa, 1IEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEXIYy €AUHUIIAMU U3MEPECHUS
Ka)KJOM BEJIMYMHEIL.

Perienrie OCHOBHBIX 3a71a4 Ha APOOH.

[IpencraBieHue TaHHBIX B BUAC TAOJUIl, CTOJIOYATHIX JUATPaAMM.

Harasignas reomerpust

Harnsinnele npencraBieHust o purypax Ha IJIOCKOCTHU: TOYKa, MpsiMasi, OTPE3OK,
JIyd, YroJl, JJOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTB, KpyT. YroJL. [IpsaMoii, ocTpeliii, Tynmon
W Pa3sBEPHYTHIN YIJIbI.

JlnmnHa oTpe3ka, METPUYECKHE €IUHULBlI JUIMHBL. J[JIMHA JOMaHOW, NEepUMETP
MHOI'OYTI'OJIbHUKA. M3MepeHne u MOCTPOEHUE YIJIOB C IIOMOILLBIO TPAaHCIIOPTHUPA.

Harnsnuele npeacraBieHuss o (@urypax Ha MJIOCKOCTH: MHOIOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE QUTYP.

N3o0paxxenue ¢uryp, B TOM Yucie Ha kierdaroi Oymare. Iloctpoenue
KOH(UTypaiuii u3 yactei npsiMoi, OKpy>KHOCTH Ha HEIMHOBAHHOM U KJIeT4aToul Oymare.
Hcnonb30BaHne CBOWCTB CTOPOH U YIJIOB IIPSIMOYTOJIbHUKA, KBaJpaTa.

IInomwane NPSIMOYT OJIbHUKA u MHOI'OYTI'OJIbHUKOB, COCTaBJICHHBIX
W3 OPsIMOYIOJBHUKOB, B TOM uHcie (QUryp, U300paXEHHBIX Ha KjerdaToil Oymare.
Enunauiel usMepeHus iomagu.

Harmsigaele mpencraBiieHHsT O MPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOIbHBIN
mapajuienenunes, Kyo, MHOrorpaHHUKHU. M300pakeHne mpoCcTeNImX MHOTOTPAaHHHUKOB.
Pa3zBépTku kybOa u napayuienenunena. Co3naHnue Mojielieii MHOTOTPaHHUKOB (M3 Oymaru,
MPOBOJIOKH, TJIACTUJIMHA U JPYTUX MAaTEPHUAIOB).

O06BEM NPsIMOYTOJILHOTO Mapayienenumena, kyoa. Equauis uamepeHust oobEma.

6 KJIACC

HatypajabHble yncia

Apudmernueckue AeHWCTBUSL € MHOIO3HAYHBIMU HATypajJbHBIMU  YHUCJIAMHU.
YucnoBele BbIpaXXEeHUs, NMOPSAJIOK JIEMCTBUM, MCIOJIb30BaHuE CKOOOK. Mcrnonp3oBaHue
MPU BBIYUCIICHUSAX TIEPEMECTUTENHPHOIO M COYETATEeIIbHOIO CBOWCTB CIOXXEHHS U
YMHOXEHHSI, PacIpeAeIUTeILHOTO CBOMCTBAa yMHOXKEHUs. OKpyrieHHue HaTypalbHBIX
YHCe.

Jlenurenu u KpaTHbIE YHUCIIa, HAMOONBIIUN OO NeIUTENb U HaUMEHbIIee o011iee
KpaTtHOE. /[eIMMOCTh CyMMBI ¥ IIPOU3BEACHUA. [IeeHrne ¢ OCTaTKOM.
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JApodu
OObIkHOBEHHAsT Jpo0b, OCHOBHOE CBOWCTBO JIpOOH, COKpaIIeHUE JIpOOCH.

CpaBHeHUE U ynopsiiounBaHHE ApoOeil. PemieHue 3amady Ha HAXOXKJICHHE YacTU
OT IIEJIOTO W IIEJOT0 MO ero d4actu. J[poOHOe dYHCIIoO KakK pe3ybTaT JeJICHHUS.
[IpencraBneHue AecATUYHOM ApOOU B BHJIE OOBIKHOBEHHOW JIPOOH U BO3MOKHOCTH
MpeACTaBJCHUsI OOBIKHOBEHHOW NpoOM B BUJAE AeCATHYHOH. JlecsiTuyHblie ApoOU U
MeTpHYecKasi cucreMa mep. ApupMETHYECKHUE JICHCTBUS W YHCIIOBBIC BBIPAKCHHUS
C OOBIKHOBEHHBIMH U AECSITUYHBIMU APOOSMU.

Otnomenwue. Jlenenne B TaHHOM oTHOIIeHHU. Macitad, nmponopuus. [Ipumenenne
MPONOPIIUH MPH PEIICHUU 3a1a4.

[lonsaTre mporeHTa. BhUuciIeHHE MPOIEHTa OT BEJIMYWHBI M BEJIUYHUHBI 1O €€
MPOIEHTY. BpIpakeHHE MNPOICHTOB JCCITUYHBIMH JpoOsiMu. PemieHue 3amad
Ha TIPOIIEHTHI. BhIpakeHne OTHOIIEHUSI BEJIMYHUH B MPOIIEHTAX.

ITosnoxkuTeIbHBbIC U OTPULIATEIBHBIE YHCJIA

[lonmoxurenbHple W oTpunarenbHble uyuciaa. lLlensie uyucima. Mopaynes uywncia,
reoMeTpuyecKkass HHTEpIIpeTauus MOy uucia. M3o0pakeHue yncesn Ha KOOpAUHATHOM
npsimoii. YucnoBele TnpoMexyTku. CpaBHeHHEe uYuncen. ApupMeTHUecKHe IeUCTBUSA
C MOJIOKUTEIBHBIMHA U OTPULIATEIbHBIMA YUCIIAMH.

[IpsamoyronpHast cucTeMa KOOpAMHAT Ha IUIocKOocTH. KoopauHaTel TOYKH
Ha TUJIOCKOCTH, a0ciucca u opamHara. [locTpoeHne Touek U (Gpuryp Ha KOOPAWHATHOU
IJIOCKOCTH.

bykBeHHBIE BbIpaKeHUs

IIpumenenue OykB Ui 3allMCH MaTEMaTUYECKUX BBIPAXKECHUNW M INPEIIIOKECHUH.
CpoiictBa apupMeTUUYECKUX JeUCTBUU. bByKBeHHBIE BBIpaXKEHHUS H  YHCIIOBBIC
II0JICTAHOBKH. DByKBEHHBIE paBEHCTBA, HAaXO0XJIEHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmynbl, (GopmMynsl TepuMeTpa W IUIOMIAAN MPSIMOYTOJIBHHUKA, KBajpara, oO0b&ma
napajuiesienunesa u Kyoa.

PellleHHE TEKCTOBBIX 3a1a4

Pemenne TEeKCTOBBIX 3a7ad apu@METHUECKUM CIIOCOOOM. PerieHue Iorudeckux
3amad. Perrenne 3a1a4q mepebopomM BCeX BO3ZMOKHBIX BAPUAHTOB.

Pemienue 3amau, comeprkaiiux 3aBUCUMOCTH, CBI3BIBAIOIINX BEJIUUYUHBI: CKOPOCTD,
BpEMsI, PACCTOSTHUE, [IEHA, KOJIMYECTBO, CTOUMMOCTb, IIPOU3BOIUTEIbHOCTH, BpeMs, 00bEM
paboTel. EnWHUIIBI U3MEPEHUs: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs3b MEXKIY €AMHULIAMU U3MEPEHUS KaXK10M BEIIMYUHBI.

Penrenue 3amau, CBsI3aHHBIX C OTHOLICHHUEM, NPONOPIAOHAJIBLHOCTHIO BEJIMYMH,
MPOIIEHTAMHU; PEIICHUE OCHOBHBIX 337la4 Ha IPOOH M MPOIICHTHI.

Ounenka U TIPUKHIKA, OKpyriieHue pesynbrata. CocraBieHHe OyKBEHHBIX
BBIPAKEHUM MO YCJIOBHUIO 3a4a4H.

[IpencraBieHne MaHHBIX C TIOMONIbIO Tabmuiy u guarpamm. CronOuareie
JIMarpaMMBbl: YTEHUE U OCTPOCHUE. YTEHNE KPYTOBBIX JUATPAMM.
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Harasinnas reomerpust

Harnsgasie mpencraBienus o purypax Ha TJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIyd, yroj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYIOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb,
KpYT.

B3aumHOe pacronoxeHue AByX IPsIMBIX HA IJIOCKOCTH, NApPaJICIIBHBIE IPSMBIC,
NEPNEHANKYISIPHBIE NpsAMbIe. I3MepeHne pacCTOSITHUN: MEXK Y ABYMsI TOUKAMU, OT TOUKHA
JI0 TIPSIMOM, JJIMHA MapUIpyTa Ha KBAAPATHOM CETKE.

N3mepenne ©W NOOCTpOEHHME YIVIOB C IIOMOILIBI  TpaHcnoprupa. Buael
TPEYrOJILHUKOB: OCTPOYTOJBHBIN, MPSIMOYTOJIbHBIN, TYIMOYTOJbHBIA, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUM. YeThIPEX YT OJIBHUK, IPUMEPHI YETHIPEX YT OJIBHUKOB. [[pAMOyTroabpHUK,
KBaJ[paT: WCIOJB30BAaHUE CBOWCTB CTOPOH, VIJIOB, AuaroHaieil. M3oOpaxkeHue
reOMeTpUYecCKuX (UTYyp Ha HEIMHOBAHHOW OyMare ¢ UCIOJb30BAaHUEM LHUPKYJIS,
JINHEWKH, yrojbHUKa, TpaHcnopTupa. [loctpoenus Ha kiieTuaTol Oymare.

ITepumeTrp mHoroyrosbpHuka. IloHsATne miomanu GUrypsl, €IUHULBI U3MEPEHUS
wiomaau. [IpubmokEHHOEe M3MepeHue iomanan (GUuryp, B TOM YHCIIE Ha KBaJIPAaTHOMN
cetke. [IpuOmmkEHHOE N3MEpeHNe ITMHBI OKPY>KHOCTH, TUTOIIAIN Kpyra.

CummMeTpusi: IeHTpalbHAas, OCEeBas U 3€pKaJiIbHAsi CHMMETPHU.

ITocTpoenne cuMMETPUUYHBIX HUTYP.

Harnsaasie mpeacTaBieHUs O IPOCTPAHCTBEHHBIX (UTypax: mapajieienuIes, Kyo,
npu3Ma, NTupaMujia, KOHyC, HWIMHADP, map u chepa. M3o0paxxeHne mpocTpaHCTBEHHbBIX
¢duryp. [Ipumeps! pa3zBEPTOK MHOIOTPAaHHUKOB, HMJIMHIpA U KOHyca. Co3nanue Moaenei
MPOCTPAHCTBEHHBIX GUTyp (M3 Oymaru, MpoBOJIOKH, TNIACTUIINHA U APYTUX MaTEPHUAIIOB).

[lonsatue oO0bEMa, eauHUIBI H3MepeHHsT 00bEMa. OO0BEM NPAMOYTOJIBHOIO
napasuiesnenumnesna, Kyoa.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS MPOTpaMMbl YY4EOHOTO Kypca K KOHITY
o0yueHus B 5 kiacce:

Yuciia ¥ BBIYUCTEHUS

[ToruMaTe ¥ TPaBUIBHO YNOTPEONSITH TEPMHUHBI, CBSI3aHHBIE C HATYpaJTbHBIMH
YHUCIaMH, OOBIKHOBECHHBIMH U JIECITHIHBIMU JIPOOSMU.

CpaBHUBaTh M YIOPSJIOYMBATH HATypajbHBIE UHMCJIA, CPABHUBATh B MPOCTEUIIINX
ciydasix OOBIKHOBEHHBIE IPOOH, IECATUYHBIC TPOOH.

COOTHOCUTH TOUKY HAa KOOPAUHATHON (YHMCIOBOM) MPSIMOI C COOTBETCTBYIOIIUM €M
YHUCJIOM M HM300pakaTh HaTypajibHbIE YHCJIa TOYKAaMH Ha KOOPJMHATHOW (YHCIIOBOM)
MPSAMOU.

Bemonuate apudmermueckue — AEHCTBHS C  HATypaJdbHBIMH  YHCIIAMH,
C OOBIKHOBEHHBIMU JIPOOSMHU B MPOCTEHIINX CIIydasiX.

BeImoIHATE TPOBEpPKY, MPUKUAKY PE3YIbTaTa BRIYUCICHUN.

OkpyriaTh HaTypajbHbIE YUCIA.
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Penienue TeKCTOBLIX 32124

Pemare TekcToBBIE 3agaun  apu(PMETHUUYECKUM CHOCOOOM M C TOMOIIBIO
OPraHM30BaHHOTO KOHEYHOTO Mepedopa BCeX BOZMOKHBIX BAPUAHTOB.

Pemars 3agauu, comeprkaniue 3aBUCUMOCTH, CBSI3BIBAIONINE BEIIMYUHBI: CKOPOCTh,
BpEMsI, PaCCTOSIHHE, 1I€Ha, KOJTMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUe 3alUCH, CXEMBI, TaONHIbl, 0003HAYEHHS MpPU PELICHUU
3a1ad4.

ITonb30BaTbCsl OCHOBHBIMH E€IWHUIIAMU H3MEPEHUS: II€HBI, MAcChl, PACCTOSHUSI,
BpEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €AUHHIIbI BEIMYUHBI Yepe3 Apyrue.

W3BnekaTb, aHAIM3UPOBATH, OLEHUBATh HWHMOPMAIUIO, TIPEACTABICHHYIO
B Tabmmie, Ha cTOJOYATON AMarpaMMe, HMHTEPIPETUPOBATh MPE/ICTABICHHBIC TaHHBIC,
HCTIOJIL30BATh JIAHHBIC MIPU PEIICHUH 3a/1a4.

Harasinnas reomerpus

ITonb30BaTbCA r€OMETPUYECKMMU MTOHATUAMMU: TOYKA, IPsAMasi, OTPE30K, JIy4, YroJl,
MHOTOYTOJIBHUK, OKPY>KHOCTbB, KPYT.

[IpuBoguTe TIpUMEpPHl OOBEKTOB OKPYKAIOWIETO MHpa, HUMEMHUX (Gopmy
U3YUYE€HHBIX T€OMETPUUYECKUX (PUTYp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YyIJIJaMHM: BEpIIMHA CTOPOHA,
C MHOTOYIOJIbHUKAaMM: YroJjl, BEpIIMHA, CTOPOHA, IUaroHajlb, C OKPYKHOCTBIO: PaJnyc,
IHaMeTp, LEHTP.

N306paxars n3yuyeHHbIE TeoOMeTpUIecKre GUTrypbl Ha HETMHOBAHHOW M KJIETYATOMN
Oymare ¢ mOMOILBIO IUPKYJIS U JTUHEHKHU.

Haxomute niuHBI OTPE3KOB HEIMOCPEACTBEHHBIM HW3MEPEHUEM C ITOMOIIBIO
JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTB 3aJIaHHOT'O pagnuyca.

Hcnonp30BaTh CBOWCTBA CTOPOH W YIJIOB MNPSIMOYTOJbHUKA, KBajJpara I HUX
IMOCTPOEHMSI, BBIYMCIICHHUS MJIOIAAN U TIEPUMETPA.

Bpruucnsate nepuMerp W IUlomiagb  KBajapaTra, IPSAMOYTrOJIbHUKA, (Uryp,
COCTaBJICHHBIX U3 MPSIMOYT'OJILHUKOB, B TOM 4HCIIe (PUryp, n300pa’k€HHBIX HA KJIETYATON
Oymare.

ITonp30BaTbCsI OCHOBHBIMHM METPHUYECKMMM E€IOUHULAMHU HW3MEPEHUS JJINHBI,
IUIOLIAAN; BBIPAXKATh OAHU €AWHUIIBI BEJIMYNHBI YepE3 ApyTrHUe.

Pacno3naBats napanienenunen, Kyo, MCHOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA,
peOpo rpaHb, U3MEPEHUsI, HAXOIUTh U3MEPEHUs Napajuiesenuiena, Kyoa.

Bpruucisite  00bEM  KybOa, mNapauienenunesa 0o 3aJaHHBIM — U3MEpPEHUsIM,
MOJIb30BAaTHCS €IMHUIIAMU U3MEPEHUsI 0O0bEMa.

Pemare HecnoxHbIE 3amayd  Ha HU3MEPEHUE T'E€OMETPUUYECKHUX  BEJIMYUH
B IIPAKTUYECKUX CUTYyaLUAX.
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[IpenmerHbie pe3yabTaThl OCBOCHUSI IPOTpaMMBl Y4E€OHOrO Kypca K KOHILY
o0yueHus B 6 KJacce:

Yuciia v BBIYMCICHUS

3HaTh W TMOHUMATh TEPMHUHBI, CBS3aHHBIE C pPa3JIUUYHBIMU BHJAMH YHUCEI U
crocobaMy MX 3alyCH, NEepeXOoAuTh (€CIU 3TO BO3MOXKHO) OT OJHOW (OpMBI 3amucu
qucia K JIpyrou.

CpaBHUBAaTh U yOPSI0YMUBATH LIEJIbIE YMCIIA, OOBIKHOBEHHBIE U 1€CSITUUHBIE 1po0H,
CpaBHHUBATh YMCJIa OJJTHOIO U PAa3HBIX 3HAKOB.

BreImonusaTh, couerast yCTHBIC M MMCbMEHHBIE TPUEMBI, apU(PMETHISCKHAE JECHUCTBUS
C HAaTypaJIbHBIMU U LEJIBIMU YHUCIAMH, OOBIKHOBEHHBIMU U JECSITUYHBIMH ApOOsiMH,
IOJIO)KUTEIBHBIMU U OTPULIATEIIbHBIMU YHUCIIAMU.

BberuucnaTe 3HauY€HUST YHUCIIOBBIX BBIPAXKEHUM, BBINOJIHATH MPUKUAKY U OLIEHKY
pe3yibTaTa BBIYMCICHWM, BBIINONHATH NPEOOpPAa30BaHUSI UYHCIOBBIX BBIPAKCHUU
Ha OCHOBE CBOMCTB apu(pMETHUECKUX JICHCTBUH.

COOTHOCUTH TOUKY Ha KOOPAUHATHOU MPSIMOM C COOTBETCTBYIOIIUM €Il YHCIOM MU
U300pakaTh YMCIIa TOYKaMU Ha KOOPAUHATHOU NPSIMOM, HAXOAUTh MOIYJb YHUCIIA.

COOTHOCUTH TOUKH B MNPSAMOYIOJIbHOW CHUCTEME KOOPAUHAT C KOOpAUHATAMHU 3TOMH
TOYKH.

OKpyTIISITh IIeTIbIe YHCa U IECITHYHBIC IPOOH, HAXOAUTH MPUOIMKSHUS YUCEIL.

YucaoBble 1 OyKBEHHbIE BHIPAXKEHUA

[TorumaTe ¥ ymnoTpeOJsiTh TEPMHUHBI, CBSI3aHHBIE C 3alUCHIO CTENICHW 4YHCIIA,
HaXOIUTh KBaJpaT M KyO 4YHCIAa, BBIYMCISATH 3HAYEHUS YHCIOBBIX BBIPAXKEHUH,
COJIEprKaILNX CTEIIEHH.

[Tonp30BaTbCsl NpU3HAKaMHU JEIMMOCTH, PACKJIAAbIBaTh HATypaJbHbIE YHCIA
Ha IPOCThIE MHOXXUTEIH.

ITonp30BaThCsl MacITAOOM, COCTABIISITh IPONOPLIMU U OTHOIIIEHUS.

Hcnonw3oBare OykBBHI 1711 OOO3HAYEHHS YHCENI TPU 3allMCH MaTEeMaTHYECCKHX
BBIPOKEHHH, COCTaBISATH OYKBEHHBIC BBIPOKEHHS W (POPMYNBI, HaXOAWUTh 3HAYCHUS
OYKBEHHBIX BBIPAKEHHH, OCYIIECTBIISASI HEOOXOMMBIE TTOACTAHOBKH M MPeoOpa30BaHMUsl.

Haxonute HENM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Penrenue TekcToBBIX 3a1a4

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 33Ja41 apU(DPMETHIESCKUM CTIOCOOOM.

Pemrars 3amaumn, cBsI3aHHBIE C OTHOIICHHEM, MPONOPIHUOHAIBHOCTHIO BEIWYHH,
MPOLIEHTAMU, peliaTh TPU OCHOBHBIE 3a/1a4M HA APOOU U MPOLIEHTHI.

Pemarts 3agaun, coneprkaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEeMs, PacCTOSIHHUE, I1I€Ha, KOJWYECTBO, CTOMMOCTH, IPOU3BOJIUTEIBLHOCTH, BpEMSI,
00bEMa paboThl, HCHONB3Yysl apuMETHYECKHE JICHCTBHUS, OIEHKY, MPUKHUIKY,
MOJIb30BAaThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEJIMYMH.

CocTaBisiTh OyKBEHHBIC BRIPAKCHUS 10 YCIOBHIO 3a/1a9H.
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N3BnekaTh nHMOpMAINIO, TIPEICTABICHHYIO B TA0IUIIaX, HA IMHEWHOM, cTONO9YaTon
WM KPYroBOH  JumarpamMmax, HWHTEPHPETHPOBATH  MPEICTaBICHHBIC JaHHBIC,
HCTIOJIL30BATh JIAHHBIC MIPU PEIICHUHA 3a/1a4.

IIpencraBnsate WMHGOPMAIIUIO C TIOMOIIBIO TaOJMWIl, JHHEHWHOW M CTOIOYATOM
TrarpamMm.

Harasignasi reomerpust

[IpuBoauTh, mnpUMEpPbl OOBEKTOB OKPYXKAIOWMIErO0 MHpa, HUMeErIux (opmy
U3YYEHHBIX T€OMETPUYECKUX TIOCKHX M MPOCTPAHCTBEHHBIX (PUTYpP, IPUMEPHI PaBHBIX
U CUMMETPHUYHBIX (PUTYP.

N306paxars ¢ MTOMOIIBIO HUPKYJIS, JIMHEUKH, TPAHCIIOPTUPA HA HEJIMHOBAHHON M
KJIeTYaToOl OyMare HM3y4deHHbIE IJIOCKHME IeoMeTpudeckue (Gurypel U KoH(puUrypauuu,
CHUMMETPHUYHBIE (PUTYPHI.

[Tormp30BaThCSI TEOMETPUUECKUMH TIOHSITUSIMHU: PABEHCTBO (UTYpP, CHUMMETPHS,
VICIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETPHEN: OCh CHUMMETPHUM, LICHTP
CUMMETPUH.

HaxoauTe BEIMYMHBI YyIII0B U3MEPEHUEM C TOMOLIBIO TPAHCIIOPTHUPA, CTPOUTH YTIIbI
3alaHHOM BEJIMYMHBI, II0JIb30BaThCs IIPU PELICHUM 3a7a4 IPalyCHOM MEPOM YIJIOB,
pacrno3HaBaTh Ha 4EPTEXKAX OCTPBIU, NPAMOM, pa3BEPHYTHIN U TYIION YTJIBI.

Bpraucnare UIMHY JIOMaHOW, NEPUMETP MHOIOYI'OJIbHMKA, I10JIb30BaThCs
€IMHUIAMHU W3MEPEHUs IJINHBL, BBIPAXKATH OJHU €IUHUIIBI U3MEPEHUS UIMHBI 4Yepe3
JIpyrue.

Haxonute, Mcnonb3ysi 4epTEXHBIE HHCTPYMEHTBI, PACCTOSHMS: MEXAY IBYMS
TOYKaMH, OT TOYKH 10 IPSIMOU, JJIMHY IIyTH HA KBaJPAaTHOMN CETKE.

BeraucisaTe miomans GUTryp, COCTaBICHHBIX U3 MPSMOYTOJIBHUKOB, UCIIOJIH30BATh
pa3bueHne Ha  OPSMOYrOJBHUKH, Ha  paBHbIe  (GUTYpPHI,  JOCTPaWBaHHUE
0 MOPSIMOYTIOJIBHUKA, II0JIb30BAaTbCsi OCHOBHBIMU €IWHHULAMHA HU3MEPEHMS IUIOLIANH,
BBIPAXXaTh OJHU €AWHULIbI U3MEPEHUS TUIOIAAN YEPE3 APYTHUE.

PacriosHaBath Ha MoOAENAX U M300paXEHUSAX NHUPAMUNY, KOHYC, LWJIUHID,
HCTIIOJIB30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOPO, IPaHb, OCHOBAHUE, Pa3BEPTKA.

N3z06paxkats Ha KJIeT4aTON OymMare mpsMOYTroJbHbIN NapassieaenuIies.

Beruucisate 00bEM  mpSIMOYrOJIBHOTO Tapajuienienunena, KyOa, ITOJIb30BaThCs
OCHOBHBIMH €JIMHUIIAMH U3MEPEHUS 00BEMa;

Pemiate HeciokHblE 3aJa4d  HAa HAXOXKJECHUE TIE€OMETPUUECKUX BEIUYUH
B IIPAKTUYECKUX CUTYyaLUAX.

18
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KJIACC
HanmenoBanue pazaena |KonuuectBo OCHOBHOE OcCHOBHBIE BUJBI JICATEIBHOCTH 00YYaIOIIUXCs
(TeMbI) Kypca 4acoB COJZIep)KaHue
HarypanbHble unca. 43 JlecaTnunas YuraTh, 3alIUCHIBATH, CPABHUBATH HAaTypaJIbHbIC YUCIIA;

JlelcTBUA ¢ HAaTypaJbHbIMHU
quCcIIaMU

CHUCTEMA CUHUCIICHHUS.
Psin HatypanpHbIX
YHCEJL.
HarypansHblli psa.
Yucno 0.
HarypanbHble uncna
Ha KOOpJAWHATHOMN
IIPSIMOM.
CpaBHeHue,
OKpYTJIEHHUE

HaTypaJIbHBIX YUCEI.

Apudmerndeckue
NerCTBUS

C HaTypaJIbHBIMHU
gqucnaMu. CBolicTBa
HYJISI TIPU CJIOKCHHU U
1 YMHOXKEHHHU,
CBOMCTBa €IMHUIIBI
MPU YMHOKECHUH.

npeajaaraTb U 00CyX/1aTh COCO0BI YIIOPSJOYUBAHUS YUCEI.
HN300paxaTh KOOpAUHATHYIO NIPSIMYIO, OTMEYaTh YHCJIa
TOYKaMH Ha KOOPAWUHATHOM IIPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKHU.

HccaenoBars cBOMCTBA HATYpPAILHOTO psifa, uncen 0 u 1
MPU CIOKEHUHU U YMHOKECHHUMU.

Hcnoab30BaTs NPaBUIIO OKPYTJIEHUS] HATYPaAJIbHBIX YUCEN.
BoeinorHATHL apupMeTHYIecKUe AeHCTBUA C HATYPAIbHBIMUA
YHUCJIaMU, BBIYHCJIATH 3HAUYEHUS YUCIIOBBIX BBIPAKEHUN

co ckoOKkamMu u 6e3 CKOOOK.

3anuchIBaTh MPOU3BEICHUE B BUJIE CTCNICHU, YUTATh
CTEIeHU, UCMOJIb30BATH TEPMHUHOJIOIrMI0 (OCHOBAaHUE,
MMOKa3aTesib), BIYUCJAATH 3HAYEHUsI CTEIICHEN.

BbINOTHATH NPUKUAKY U OLEHKY 3HAUYEHUN YHUCIIOBBIX
BBIPQXKCHU, MpeAJaraTb U IPUMEHATh NPUEMBI NP OBEPKH
BBIYHUCIICHUH.

Hcnonb30BaTh NPpU BHIYUCJICHUSAX IEPEMECTUTEIILHOE U
COYETaTEIbHOE CBOMCTBA CIOKECHUS U YMHOXKEHUS,
pacnpeerInuTeIbHOE CBOMCTBO YMHOXKEHUS; POPMYIHPOBATH

CtpaHunua 19 n3 106
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IlepemecturensHoe
U COUETaTeNbHOE
CBOMCTBA CIIOKEHUS
1 YMHOKEHUS,
pacnpeneauTeIbHOe
CBOMCTBO
YMHOXEHHUSI.
Jlenurenu u
KpaTHbIE YMCIIa,
pa3IoKEHUE Yucia
Ha MHOXXUTEJIH.
Jlenenue

¢ octatkoM. [Ipocteie
U COCTaBHbBIC YHMCIA.
[Tpuznaku
JSITUMOCTH Ha 2, 5,
10, 3, 9.

Crenens ¢
HaTypaJibHbIM
MOKa3aTeJIEM.
YucioBele
BBIpaXKCHUS
MOPSANOK JEHCTBUM.
Perienne TeKCTOBBIX
3ajJa4 Ha BCe
apru(MEeTHIECCKHUE

U MPUMEHSTHh NMpaBUJia Ipeodpa3zoBaHUs YUCIOBBIX
BBIPKEHHI HA OCHOBE CBOMCTB apu(PMETHUECKUX ACHCTBUIA.
HccaenoBarb 4rCI0BbIE 3aKOHOMEPHOCTH, BBIIBUI'aTh M
000CHOBBIBATH rMIIOTE3bl, GOPMYIHPOBATH 0000IICHUA U
BBIBO/IbI 110 pE3yJIbTaTaM MPOBEIEHHOTO UCCIIEIOBAHNS.
DopMyJIMPOBATH ONPeEAeJICHUs JCIIUTEIISI U KPaTHOTO,
HA3bIBATh JCJIUTENIM U KPAaTHBIE YHCIA; PACIIO3HABATDH
MPOCTBIE U COCTaBHbIE YHUCIIA; (pOPMYTHPOBATH U
NPUMEHATH NPU3HAKH JIEJIMMOCTH Ha 2, 3, 5,9, 10;
NPUMEHATH AJITOPUTM PA3JI0KEHUS YHUCIIA HA IIPOCTHIE
MHOKHUTENN; HAXOAUTH OCTAaTKH OT JEJICHUS U HEIIOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUS

O HaTypaJIbHbIX YUCJIaX, MPUBOAUTHL NPUMepPbI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPHULIAHUS
BBICKA3bIBAaHUM O CBOMCTBAX HATYPaJIbHbBIX YUCEIL.
KoHcTpyupoBaTh MaTreMaTH4YeCKHUE MPeIJI0KeHUs

C MOMOIIBIO CBA30K «H», «HUIIN», ECIH. .., TO... M.

Pemathb TEKCTOBBIC 3374241 apU(PMETHIECKUM CIOCOOOM,
HCNOJIb30BATh 3AaBUCUMOCTH MEXIY BEIMUMHAMH (CKOPOCTh,
BpEMsI, paCCTOSIHUE; 1IEHA, KOJIUYECTBO, CTOUMOCTb U JIp.):
AHAJIM3MPOBATH U OCMBICJIMBATHL TEKCT 3aJa4Hu,
nepegopmMyIMpoBaTh YCIOBHUE, M3BJIEKATh HEOOXOAUMBIC
JTAaHHbBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXy BEJIUUMHAMH,
CTPOHUTH JIOTMYECKYIO LIETIOYKY PACCYKICHUN.
MogaespoBaTh X0/ pELICHUS 3aa41 C IOMOIIBIO PUCYHKA,
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JOCUCTBHS,
Ha JIBH)KCHHEC U
MMOKYTIKHU

CXEMBI, TaOJIHIIBI.

IIpuBOAUTE, pa30UpPaTh, OLIEHUBATH PA3JINYHbIE PELLICHUS,
3allMCH PELICHUI TEKCTOBBIX 3ajady.

KputHueckn oneHMBaTh NOJIYy4YEHHbBIN pe3yibTar,
OCYHIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSISL OTBET HA
COOTBETCTBHUE YCIOBUIO, HAXOAMTh OLIHOKH.

Pemarsp 3a1aun ¢ MOMOMIBIO TEpedopa BCEX BO3MOXKHBIX
BapHUaHTOB.

3HAKOMUTHCS ¢ HCTOPHUEN pa3BUTUS apUPMETUKHT

Harnsignast reometpus.
JInHMM Ha TIOCKOCTH

12

Touxka, npsamasi,
OTPE30K, JyY.
Jlomanas.
HN3mepenue ninnHbl
OTpE3Ka,
METPUUYECKUE

€ IUHUIIBI
U3MEPEHUS IJIUHBI.

OKpY>XHOCTb U KPYT.

[TpakTnueckas
pabora
«llocTpoenue y3zopa
U3 OKPYKHOCTEN.
Yromn. [pamoi,
OCTpBIM, TYIIOH U
pPa3BEPHYTHIN YIJIBL.
HN3mepenune yrios.

PacnozHaBaTth Ha yepTexax, pUCyHKax, ONMUCHIBATh,
HCIIOJIb3Ysl TEPMUHOJIOTHIO, U H300P a’KaTh C ITOMOIIBIO
YEepTEKHBIX UHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE30K, JyY,
yroJ, JIOMaHyl0, OKPY>KHOCTb.

Pacno3naBarb, NPUBOANTH NPUMeEPbI OOBEKTOB PEATBHOTO
MUpa, UMEIOIIUX POPMY U3yUEHHBIX (PUTYp, OLIEHMBATh HX
JIMHEUHBIE Pa3MEPHIL.

Hcnonb30BaTh JIMHEHKY U TPAHCIIOPTHUP KAK UHCTPYMEHTHI
JUISL TIOCTPOEHUSL U U3MEPEHUS: M3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YTOJI,
3aJlaHHOM BEJIMUYMHBI; OTKJIAAbIBATH IIUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJJaHHOI'O pagnyca.
HN3o0paxkarb KOHGUTYpALIUU TEOMETPUIECKUX DUTYP

U3 OTPE3KOB, OKPYKHOCTEM, NX YaCTEU HA HEJJMHOBAHHOM U
KJIETYaToOl Oymare; mpeajiararb, ONMUCHIBATH U 00CYK/IATh
€Ioco0bl, aJIrOPUTMBI IIOCTPOCHUSI.

PacnozHaBaTh 1 1300pakaTh HA HEJIMHOBAHHON U

CrpaHuua 2113106
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IIpakTrueckas
pabota
«IlocTpoenue
YIJIOB»

KJIETYaTOu Oymare mpsiMoii, OCTPBIN, TyHO#, pa3BEPHYTHINA
yIJibl; CPABHUBATH YIJIbI.

BbIYHCAATH JIMHBI OTPE3KOB, JJOMAHBIX.

IMoHuMAaTh U UCMOJB30BATH MPHU PellIeHUN 32124
3aBMCHMMOCTH MEXy €IUHULIAMUA METPUYECKON CUCTEMBI
Mep; 3HAKOMHUThCSI C HEMETPUYSCKUMHU CUCTEMaMHU Mep;
BBIPAXKATh JUIMHY B Pa3JIMYHBIX €IMHUIIAX U3MEPEHUS.
HccaenoBars GUrypsl 1 KOHPUTYypaIIuH, UCTIONB3YS

@ poBbIe pecypchl

OOBIKHOBEHHBIE APOOHU

48

Jpo6sb. IlpaBuinbHbBIE
Y HETIPaBUJIbHBIC
npoou. OCHOBHOE
CBOMCTBO ApOOH.
CpaBHeHHUE apo0OCii.
Crnoxxenue u
BBIYUTAHUE
OOBIKHOBEHHBIX
npobeii. CmemanHas
IpoOb. YMHOXKCHHE
U JICJICHUE
OOBIKHOBECHHBIX
npoOeit; B3auMHO-
oOpaTHBIC IPOoOH.
Penienune TeKCTOBBIX
3aj1a4, COJIeprKaIImux
npobu. OCHOBHBIE

MoaeaupoBarhb B rpaguueckoi, mpeaMeTHou popme,

C MOMOIIBIO KOMITBIOTEPA ITIOHSATUS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOU APOOBIO.

YuTaTh M 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
npeniarartb, 000CHOBBIBATH U 00CYKAATh CIOCOObI
yHOpsiI0UYUBaHUs APOOeii.

HN3006paxkaTh OOBIKHOBEHHBIC IPOOH TOYKAMH

Ha KOOPJAMHATHOW HPsIMOil; HCHOJb30BATH KOOPANHATHYIO
MPSIMYIO 151 CPAaBHEHUS IPOOEH.

DopMYyJIMPOBATh, 3alIMCHIBATH € MOMOIIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IPOOH; MCMOJAb30BATH OCHOBHOE
CBOMCTBO APOOU JIJISI COKpAIICHUS IPOOCH U IPUBEICHU ST
JpoOU K HOBOMY 3HaMEHATEIIIO.

IMpeacraBasiTh CMEMIAaHHYIO IPOOH B BUJIE HEPABWILHON U
BBIICJISTH LIEJIYIO YacTh YHC/a U3 HENPaBUWIHLHOU ApoOH.
BeinosHATH apupMeTHYeCcKHue 1eCTBUA

C OOBIKHOBEHHBIMH JIPOOSIMU; MPUMEHSATH CBOICTBA

CrpaHuvua 22 13106
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337241 Ha JIPOOH. apupMeTHIEeCKUX ASUCTBUH I palliOHAIN3allnN

[Ipumenenue OykB BBIYUCIICHUM.

JUIS 3aITUCH BBINOJIHATH NPUKUIAKY U OLEHKY Pe3yJIbTaTa BEIYUCICHUN;

MaTeMaTUYECKUX npeiaratb 1 IPpUMEeHATh NPUEMBbI IIPOBEPKM BbIUHUCIICHU.

BBIPOXKEHUH U IIpoBoauTh HccIe0BaHMs CBOWCTB ApoOei, onupasich

NpeAI0KEHU N Ha YHUCJIOBbIE SKCIIEPUMEHTHI (B TOM UMCIIE€ C TIOMOIBIO
KOMITBIOTEPA).

Pacno3HaBaTb UCTUHHEBIE U JIOXKHBIE BHICKA3bIBAHUS

0 IpO0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUThH
BBICKA3bIBAHUS ¥ OTPUIIAHUS BHICKA3bIBAHUMN.

PemaThb TEKCTOBBIC 3aJa4H, COJICprKaIIue NPOOHBIC JaHHBIC, U
3a7a4M Ha HaXO0XKJIEHHUE YaCTH LE€JIOr0 U LEJIOr0 IO €r0 YacTH;
BBISIBJISITH MX CXO/ICTBA U Pa3JIMIHA.

MoaeaupoBaTth XOJ1 pEIICHUsI 3aJ1a49 C TTOMOIIbIO PUCYHKA,
CXEMBI, TAOJIUIIBI.

IMpuBoauTH, pa3dupPaTh, OLEHUBATH PA3IMYHBIC PCIICHUSI,
3aITMCH PEIICHUI TEKCTOBBIX 3aj1ad4.

KpuTHiecku onleHMBaTh NOJYYCHHBIN Pe3ynbTar,
OCYIIIECTBIISATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBHEC YCIIOBHUIO, HAXOAHUTH OIITHOKH.
3HAKOMUTBLCSI C UCTOPHUEI pa3BUTHS apUDMETUKHA

Harnsanas reomerpus. 10 MHOTrOyronbHUKHU. OnuceiBaTh, HCMOJIb3YSl TEPMHUHOJIOTHIO, H300paXKaTh
MHOTOYyroJIbHUKHA YeThIpEXYTrOJIbHUK, C NOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MPSIMOYTOJIbHUK, MOJIEIMPOBATH U3 OyMaru MHOIOYT OJIbHUKH.
KBaJpar. IIpuBoaUTH MPUMeEPBI OOBEKTOB PEATTBHOT'O MHUPA, UMEIOIITUX
[IpakTuueckas (opmy MHOrOyroJjibHHUKa, MPSIMOYTOJIbHUKA, KBaJApaTa,

23
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padora
«ITocTpoenue
MPSIMOYTOJIbHUKA

C 3aJIaHHBIMH
CTOpOHaMU

Ha HEJIMHOBAHHOM
Oymarey.
TpeyroibHUK.
Ilnontanes u
MIEPUMETP
MNPsIMOYTOJIbHUKA U
MHOTI'OYI'OJIbHUKOB,
COCTaBJICHHBIX U3
MPsIMOYTOJIbHUKOB,
€IMHULIBI
U3MEpEHUs
TUTOLIA .
Ilepumerp
MHOTI'OYIOJIbHUKA

TPEYroJIbHUKA, OLIeHUBATh UX JINHEHHBIC pa3Mephbl.
BeIuncasaTh: NEpUMETpP TPEYrOJIbHUKA, IPSIMOYIOJIbHUKA,
MHOT'OYTOJIBHHKA; TIOMIAIb NPAMOYTOJIbHUKA, KBaIpaTa.
HN3o00paxkaTb OCTPOYTroJbHbIE, NPAMOYTOJIbHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJITMHOBAaHHOMW M KJeT4yaTol Oymare KBajpar u
NPSIMOYTOJIBHUK C 33/IaHHBIMU JUIMHAMU CTOPOH.
HccaenoBarb CBOMCTBA NIPAMOYTOJIBbHHUKA, KBAApPATa NYTEM
AKCIIEpUMEHTA, HAOIIOACHHUS, U3MEPEHUSI, MOJICIIMPOBAHUS;
CpaBHHBATh CBOMCTBA KBaJIpaTa U NPsIMOYTOJIbHUKA.
KoncTpynpoBars MareMaTu4ecKue MnpeasioKeHus

C MIOMOIIILIO CBA30K «HEKOTOPBIN», «1t000i». Pacnmo3naBarh
HWCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUSI O MHOT'OYTI'OJIbHUKAX,
NPUBOIUTH IPUMeEPbI U KOHTPIIPUMEPBI.

HccaenoBarb 3aBUCHUMOCTD IUIONIAIN KBAaJApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab3oBarh CBOMCTBA KBAJIPATHOM CETKH TSI IOCTPOCHUS
¢duryp; pasdéuBaTh NPSIMOYrOJIbHUK Ha KBaJpaThl,
TPEYrOJIbHUKU; COCTABJATH (UTYpPHI U3 KBAPAaTOB U
MPSIMOYTOJIbHUKOB Y HAXOAWUTh WX IUIOMIAAh, Pa30UBaTh
(burypsl Ha IPIMOYTOJIBHUKHU U KBaJPaThl 1 HAXOAUTH UX
IUIOIIAb.

BeipaskaTh BEIMYMHY IUIOAAN B PA3JIMYHbIX €AUHUALIAX
U3MEPEHUsI METPUYECKON CUCTEMBI MEP, MIOHUMATH U
HCIOJIb30BATh 3ABUCHUMOCTH MEXIYy METPUUYECKUMU
€IMHUIAMH U3MEPEHUS TUIOIAH.

24
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3HAKOMUTHCSI C MPUMeEPaAMU IPUMEHEHHUs TUIOIIAIN 1
IIepUMeETpa B MPAKTUYSCKUX CUTyarusX. Pemars 3agaun

W3 peaTbHOM KU3HH, MpeAaaratb U 00CyK1aTh pa3jindHbIe
CIoco0bl pelIeHus 3a1a4

JlecsiTuanbie qpoou 38 JlecaTuuHas 3amnuch IIpeacraBasiTh JECATUUYHYIO APOOb B BUJIE OOBIKHOBEHHOM,
npobeii. CpaBHEeHUE YUTATH U 3aNIUCHIBATH, CPABHUBATH JIECATUUHBIC TIPOOH,
IECITUYHBIX npeaaaratb, 000CHOBBIBATH M 00CYK/1aTh COCO0BI
poOei. YIIOPSIIOUYUBAHUS IECATUYHBIX IPOOEH.
JencTBus H3o00paxkaTh necaTUUHBIC IPOOU TOUKAMHU Ha KOOPJAUHATHOMN
C IECITUYHBIMU MPSIMOH.
JPOOSIMU. BbIABAATH CXOCTBA M PA3JIHYMA TPABUIT apUPMETHISCKUX
OxpyrieHue JIEUCTBUN C HATypaJIbHBIMHU YHCIIAMHU U JICCATUIHBIMU
NEeCSITUYHBIX IpOoOsIMU, OOBSICHATD UX.
JIpo0Oeii. BbInoaHATH apuMeTHuecKue 1eMCTBUS C AECATUIHBIMHU

Pemienmne TeKCTOBBIX | IpOOSMU; BHINOIHATH NPUKUIAKY U OLIEHKY pe3yibTaTa
3a/1a4, COAEPKAINUX | BBIYMCIICHUM.

npoou. OCHOBHBIE IIpuMeHSATH cBOMCTBA apu(METUIECKUX JCUCTBUI
3a7a4u Ha IpooH JUIST pAalMOHAIN3alluH BEIYUCIICHHU M.

IIpyMeHATH NPABUJIO OKPYIJIEHUS JIECATUYHBIX JIPOOEii.
ITpoBoaAUTH MCCIETOBAHUN CBOWCTB JCCATHYHBIX IPOOCH,
OINUPAsCh HA YUCIIOBBIC SKCIIEPUMEHTHI (B TOM YHCJIIE

C MOMOIIIBIO KOMITBIOTEPA), BBIAIBUTATH THIIOTE3bI U
MPUBOIUTH UX OOOCHOBAHUS.

PacnozHaBaTh NCTUHHBIE U JIOKHBIE BHICKAa3bIBAHUS

0 Ip00sX, MPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMA 1 OTPHULIAHUS BBICKA3bIBAHUU.
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Pemiathb TeKCTOBbIE 3a/1a4H, COJIepKalre APOOHBIE JaHHbIE, U
Ha HaXO0XJI€HUE YaCcTH LEJ0T0 U LEJIOro 10 €ro YacTH;
BBISIBJISITH MX CXOACTBAa M Pa3IM4usl.

MoneaupoBaTh X0/ pelISHUs 3aJ1a4M C TOMOIBIO PUCYHKA,
cxembl, Tabauiel. [IpuBoAMTH, pa30upaThb, OLIEHUBATDH
pa3IMyHbIEC PEIICHUs, 3alIUCH PEIICHUN TEKCTOBBIX 3a/1a4.
OnepupoBaTth IpOOHBIMU YUCIIAMHU B PEAIbHBIX )KU3HEHHBIX
CUTYaIUsIX.

KpuTtnuecku onieHUBaTh NOJYUYEHHBIN PE3ynbTarT,
OCYIIECTBIISATH CAMOKOHTPOJIb, TPOBEPSISi OTBET

Ha COOTBETCTBHUE YCIIOBUIO, HAXOIUTh OIIUOKH.
3HAKOMUTBCS C UCTOPUEH pa3BUTHS apU(PMETHUKU

Harnsimnas reomerpust. 9 MHOrorpaHHUKH. Pacno3naBaTh Ha YyepTesKaxX, pUCYHKAX, B OKPY:Kal0LeM
Tena u ¢purypsl Nzob6paxenue MHUpe IIPSAMOYTOJIbHBIN napasienaenurnes, Kyo,
B IIPOCTPAHCTBE MHOT'OTPAaHHUKOB. MHOT'OTPAaHHUKH, ONUCHIBATH, MCIOJIb3ys TEPMUHOJIOT HIO,
Monemm OLICHUBATH JINHEUHBIC Pa3MeEpPHI.
MPOCTPAHCTBEHHBIX IIpuBOaUTH MPUMeEPBI OOBEKTOB PEATTBHOT'O MHUPA, UMEIOIITNX
TEl. (hopMy MHOTOrpaHHHUKA, MTPSMOYTOJIBHOTO NapajljIelIenueaa,
[IpsimoyronpHbIN KyOa.
napaJsJieynenune/, HN3o0paxkaTh Ky0 Ha KJIeT4aTo Oymare.

ky0. Pa3BépTku kyba | HUceciienoBarhb cBOiicTBA Ky0a, IPSIMOYTOJILHOTO
Y MapajUiesienunena. | napajieienurneaa, MHOTOIPaHHUKOB, UCTIONIb3YsT MOJICIIH.

IIpakTrueckas Pacno3naBaThb M H300paxarh pa3BEPTKU KyOa 1

padora «Pa3BépTka napayuienenunena. MoaeaupoBaTh KyO 1 napasjieaenunnes
KyOay. 13 OyMardu u nNpoYnx MaTepuagoB, 00bACHATH COCO0
OO0béMm Ky0a, MOJICITUPOBAHUS.
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MPSIMOYTOJILHOT'O Haxoaurh u3sMepeHusi, BbIMMCJIATH IJIOMIAb IIOBEPXHOCTH;
napasijenenuneia 00BEM Ky0a, MPsIMOYT OJIbHOT'O TapaJlIeIIeIUICa;
HCCJIeI0BATh 3aBUCUMOCTh 00bEMa Ky0Oa OT JJIMHBI €TO
pedpa, BBIABUI'aTh U 000CHOBBIBATH THIIOTE3Y.
Hao0uroaarh 1 NpOBOAMTHL AaHAJOTHU MEXTY HOHITUSIMU
TUTIOIAIN U 00bEMa, MEpUMETpa U IO TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3BIBAHUS

O MHOI'OI'paHHUKAaX, MIPUBOAMTH MPUMePbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3BIBAHMS U OTPULIAHUS BBICKAa3bIBAHUM.
Pemiars 3aga4um U3 peasbHOMN )KA3HU

[ToBTOpeHune u 0600meHne 10 IToBTOpEHME BeruucisiTh 3Ha4CHUS BBIPAXKECHUM, COAEPKAIIAX
OCHOBHBIX ITOHATHUH HaTypaJibHbIE YHUCJa, OOBIKHOBEHHBIE U JECATUYHBIE IpOOH,
A METOJ0B Kypca BBIIIOJIHATH MPE0OPa30BaHUS YHUCET.
5 kJacca, Bb10upaTh cnocod cpaBHEHUS YMCEIT, BHIYMCIICHUH,
0000111eH1e 3HAaHUI NPUMEHSTh CBOMCTBA apuPMETHYECKUX IeNUCTBUI

JUTSL palliOHAIM3AllMU BBIYMCIICHUIA.

OcyumecTBJIATH CAMOKOHTPOJIb BBITIOJHSAEMBIX JEHCTBUN U
CaMOIPOBEPKY pe3ysibTaTa BIUMCIICHUM.

Pemares 3a5a4u U3 peaJibHOMN )KU3HU, IPUMEHATH
MaTeMaTH4eCKHue 3HAHMS IS PEIICHUs 3a1a4 U3 IpYruxX
y4€OHBIX MPEIMETOB.

PemaTthb 3a1a4u pa3HbIMHM CIIOCO0AM M, CPABHUBATD -
€1noco0blI pelIeHUs 3a/1a4l, BBIOUPATH PallMOHAJIbHBIA
€1nocoo

OBLIEE KOJIMYECTBO 170
YACOB I10 ITPOI'PAMME
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6 KIIACC
HaumenoBanue paznena |KonmuecTBo OcHOBHOE OcHOBHBIE BHBI ASATEILHOCTH 00 YYarOMINXCS
(Tembl) Kypca 4acoB coziepyKaHue

HatypanbHble uncia 30 Apudpmernueckue BoinoaHATH apupMeTndecKkue 1eCTBUA C MHOIO3HAYHBIMU
JIeCcTBUA HaTypaJIbHbIMH YHUCJIaMHU, HAXOAUTH 3HAYECHHUA YHUCIOBBIX
C MHOT'O3HAaYHBbIMH BBIPKEHHI CO CKOOKaMH U 0€3 CKOOOK; BHIYHCJIATH
HaTypaJIbHBIMHU 3HAYEHHUs BBIPAXKECHUM, COJIepKallluX CTEIEHH.
guciaMu. Yucinossle BbINOTHATH NPUKHUAKY U OLEHKY 3HAUYCHUN YHCIIOBBIX
BBIpaKEHUS, BBIPAKEHUI, IPUMEHATH NPUEMBI IPOBEPKM PE3yJIbTaTa.
MOPSIIOK JE€UCTBHUA, Hcnonb30BaTh NPH BHIYUCICHUAX [IEPEMECTUTEIIBHOE U
HCIOJIb30BAaHUE COUYETaTEeIbHOE CBOMCTBA CIIOKEHUSI 1 YMHOXKEHUS,

ck000K. OKpyriieHue
HaTypaJIbHBbIX YHCEI.
Jlenrenu u KpaTHbIE
YH1CiIa; HauOOIbIITNHI
OOIIUIA NEJIUTEND U
HauMeEHbIIee oo1iee
KpaTHOE.

JeImmMoCTs CyMMBI U
MIPOU3BEICHUS.
Jlenenue

C OCTaTKOM.
Pemenne TekCTOBBIX
3aj1a4

pacrnpenenIuTeIbHOE CBOMCTBO YMHOXEHUSI OTHOCUTEIIBHO
CJIOKEHMSI, CBOMCTBA apu(PMETUIECKUX JCUCTBHUH.
HccaenoBarh YHCIOBBIC 3aKOHOMEPHOCTH, TPOBOJIUTH
YHCJIOBBIE AKCIIEPUMEHTHI, BBIBUT'AaTh U 000CHOBLIBATH
rUnoTe3bl.

DopMYJTHUPOBATH ONpeaAesIeHUs ISTUTEIS U KPaTHOTO,
HaWOOJIBIIIETO OOIIETO JCTUTES 1 HAUMCHBIIIETO OOIIETO
KpPaTHOTO, TIPOCTOT'0 ¥ COCTAaBHOT'O YK CEIT, UCTIOIb30BaTh ATH
TIOHSATHSI TIPU PEIICHUY 3a,1a4.

IIpyMeHATH aJIrOpUTMBbI BHIYMCICHUS HAaUOOJbIIETO OOIIEro
JICTUTEINST 1 HAUMEHBIIIETO OOIIEeTO KPAaTHOTO JIBYX YHCEIT,
aJITOPUTM PA3JIOKEHUS YHUCIIa Ha MPOCThIE MHOXKUTEIH.
HUccnenoBars yciioBUs JeIUMOCTH Ha 4 U 6.

HccnenoBarsb, 00Cyx1aTh, GOPMYJIUPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, IIPOU3BEICHUS:
JIBYX YETHBIX YUCEI, IBYX HEYETHBIX YHUCIIE, YETHOTO U
HEYETHOI'O YHUCEIL.

HccienoBarb CBOMCTBA JEJIMMOCTA CYMMBbI U IIPOU3BEACHUSA
YHCEIL.

IIpuBOAMTL MpUMeEPHI YKCEI C 3aJaHHBIMHU CBONCTBAMM,
Pacno3HaBaTh BePHbIe U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAax YHCEJl, ONPOBEPrarb HEBEPHbIC YTBEPKICHUS
C OMOIIBIO KOHTPIIPUMEPOB.

KoncTpyupoBarb MaTreMaTH4YecCKHUe NMpeai0KeHUust

C HOMOIIBIO CBSI30K «M», KUIJIN», «ECIH..., TO... M.

PemaThb TEKCTOBBIE 3a7]a4H, BKJIIOYAIOLINE HOHITUS
JIETUMOCTH, apu(PMETHUUYECKUM CITOCOOOM, UCIOJIb30BaTh
repedop BceX BO3MOKHBIX BAPHAHTOB.

MogaeaupoBaTh X0/ pELICHUS 3aa4y C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBOAUTH, pa30MpaTh, OLEHUBATH PA3JIUYHbIE PELLICHUS,
3aIllMCH PELLIEHUI TEKCTOBBIX 3a1ad.

Kpurnyecku oneHMBAaTH IOJIy4YE€HHbBIN pe3yJIbTaT, HAXOAUTh
OIINOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, IIPOBEPSISE OTBET

Ha COOTBETCTBHUE YCIJIOBUIO

Harnsinnast reomerpus. 7 [leprienqukyssipHbIE PacnozHaBarhb Ha yeprexax, pUCyHKaxX Cilydad B3aUMHOI'O
[IpssMbIe HA NITOCKOCTH HpsIMBIE. pacnoJIOKEHUs IBYX NPSIMBIX.
[TapannensHble HN300paxaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
IpsIMBIE. Ha HEJIMHOBAHHOM U KJIeTYaTol Oymare JiBe MepeceKarommnecs
Paccrosinue mexnay HpsiIMBbIE, 1BE€ NApAJUIEIIBHBIE IPSIMBIE, CTPOUTH MPSAMYIO,
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JIBYMsI TOUKaMH,
OT TOYKH JI0 IIPSIMOH,
JUIMHA MapuIpyTa

Ha KBAJpPaTHOM CETKE

NEPIEHANKYIJISIPHYIO TaHHOM.

IIpuBOAUTE NPpUMeEPBbI NAPALIETBHOCTH U
NEPHNEHANKYJISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.
PacnosHaBaTbh B MHOIOYIOJIbHUKaX IEPIEHAUKYIISIPHBIE U
napaJsiesbHble CTOpoHbl. M300paxkaTh MHOTOYT OJIbHUKHU

C NapaJuICIIbHBIMU, MIEPIIEHIUKYJISIPHBIMU CTOPOHAMHU.
Haxoauth paccTossHUE MEXAY IBYMsSI TOYKaMU, OT TOYKHU
J10 TIPSIMOM, JUIMHY IYTU Ha KBaJPaTHOU CETKE, B TOM YMCJIE
HCTI0NIB3Ys HU(POBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAs
JpoOb, OCHOBHOE
CBOWCTBO apo0H,
COKpaleHue 1pooei.
CpaBHeHUE U
YIOPSIOYMBAHUE
JpoOeii.
JlecssTuaHbIe qpOOH
1 MEeTpUUIeCcKast
cHCTEMa Mep.
Apudpmernueckue
OCUCTBHS

C OOBIKHOBEHHBIMH
U JIECATUIHBIMU
JPOOSMH.
OTHOILIICHHE.
Jlemenve B JaHHOM

CpaBHUBATH U YIIOPSI/IOYUBATH IPOOH, BHIOUPATH CIOCO0
CpaBHEHMS IPOOEi.

IMpeacraBasiTh AeCATHYHBIC APOOH B BHJI€ OOBIKHOBEHHBIX
JipoOeit 1 OOBIKHOBEHHBIE B BUJIC JIECATUUYHBIX, UCMOJIb30BATH
3KBUBAJIEHTHBbIE NMpeACcTABJIeHUs IPOOHBIX YHCEN IIPU UX
CpaBHEHMH, IpU BbIUUCIICHUSX. MCc0Ib30BaTh IECATUYHBIE
JIpoOu mpu IpeoOpa30BaHUM BEJIMYUH B METPHUICCKOMN
CUCTEME MED.

BbinorHATHL apupMeTHYIeCKUe 1eHCTBUA

C OOBIKHOBEHHBIMH U JECITUYHBIMU JPOOSIMH.

BbIuuciasiTh 3Ha4€HUS BBIPAXKECHUM, COACPKAIIUX
OOBIKHOBEHHBIC U JECSITUIHBIC IPOOH, BHITTOIHSITH
npeodpa3oBaHus ApoOEH, BLIOUPATH CNOCO0, MPUMEHSATH
cBOliCTBA apu(PMETHISCKUX ACHUCTBUM JUTS palliOHATA3AIN
BBIYMCJICHUH.

CocTaBJsITh OTHOLIECHUS U HPONOPILIUH, HAXOAUTh
OTHOILECHUE BEJIIMYHH, JICJIUTh BEJINYUHY B JTAHHOM
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OTHOIIICHUH.
Maciura0o,
POHOPIIHUSL.
[TonsiTue nponieHTa.
Brruucnenue
MPOLIEHTA

OT BEJIMYUHBI U
BEJIMYUHBI 110 €€
MPOLIEHTY.

Penienne TekCTOBBIX
3ajJ1a4, CoAepKaInux
JIpOOH U TIPOIICHTHI.
[TpakTuueckas
paborta «OTHOIIICHHE
JUTUHBI OKPY>KHOCTH
K €€ IuamMeTpy»

OTHOIIICHUH.
Haxoaurb 3KcnepMMeHTATIBbHBIM IYTEM OTHOLLIEHUE JJINHBI
OKPY’XHOCTHU K €€ IuaMerTpy.

HNuTepnperupoBaTh MacuITad Kak OTHOILIEHUE BEJIMYHH,
HaXOAMTh MaciITab njaHa, KapThl ¥ BEIYMCIISITH PACCTOSIHUSA,
HCTOJIB3Ysl MaclITao.

OOBbsICHATH, YTO TAKOE MPOLICHT, YIOTPEOIATH 000POTHI peun
CO CJIIOBOM «IIPOLEHT». BbIpamaTrh MPOILEHTHI B APOOIX U
JIpoOH B MPOLIEHTAX, OTHOIIIEHUE JIBYX BEJIMYUH B MIPOLIEHTAX.
Bb1uucasiTh NPONEHT OT YUCJIa U YUCIIO MO €ro MPOLEHTY.
OKpyrasiTe ApoOU U NPOIEHTHI, HAXOJAUTb MTPUOITHMKEHUS
YHCEJL.

PemaThb 3a1a4n Ha 4YacTH, OPOLEHTHI, TPOIOPIIUH,

Ha HaXOXJICHUE IpoOH (MPOIIEHTA) OT BEIUYWHBI U BETUYUHBI
mo e€ gpoOu (mpoLEeHTY), Apoou (MPoIleHTa), KOTOPbIi
COCTAaBJISIET OJIHA Ben4ynuHa OT apyrou. IlpuBoaurs,
pa30uparb, OLEHUBATH Pa3JIMYHbIC PELICHUS, 3aUCU
pELIEHNI TEKCTOBBIX 3a1ad4.

H3BaexkaTh nHGOPMANUIO U3 TAOIUI] U TUATPAMM,
WHTEPIPETUPOBATh TAOJMYHBIC IaHHBIE,

OIpeeisITh HauOoJbIllee U HauMEHbBIIIee

W3 MPEJCTABICHHBIX TAHHBIX

Harnsinnas reometpus.
Cummerpus

OceBast cHMMeETpHS.
LenTpanbHas
CHUMMETpPHSIL.

PacnoznaBaThb Ha uyepTekax U M300paKEHUSAX, H300PaKaATh
OT PYKH, CTPOUTH C ITIOMOIIBIO HHCTPYMEHTOB PUTYPY
(0Tpe30K, JIOMaHy0, TPEYTOJIbHUK, MPSIMOYT OJIbHUK,

CtpaHunua 3113106
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[Toctpoenue
CUMMETPUYHBIX
dburyp.
IIpakTnueckas
pa6ora «OceBas
CUMMETPUSI».
Cummerpus

B IPOCTPAHCTBE

OKPY>KHOCTb), CHMMETPUYHYIO JAHHONH OTHOCUTEJIBHO
NPSIMOU, TOYKHU.

Haxonure npuMepbl CUMMETPUM B OKPYXKAIOIIIEM MHUPE.
MoneaupoBarb u3 Oymaru a8e GUrypbl, CHMMETPUYHBIS
OTHOCHUTEJILHO MPSIMOii; KOHCTPYHPOBATH T€OMETPUYCCKHE
KOH(pUrypanuu, NCroyib3ysi CBOMCTBO CHMMETPUH, B TOM
YHCIIe ¢ MMOMOIIBIO [U(POBBIX PECYPCOB.

HMccnenoBars cBOiiCTBA H3YYEHHBIX (PUTYp, CBSI3aHHbBIE

C CHMMETpHEH, UCIIOIB3Ys SKCIIEPUMEHT, HaOII0/IeHE,
MO/JIEJIMPOBAHUE.

O00CHOBBIBATH, ONPOBEPraTh C IIOMOIIHFI0 KOHTPIIPUMEPOB
YTBEPXKIACHUSI O CAMMETPHUH (PUTyp

Bripaxenus ¢ OykBamu

IIpumenenune OykB
JUTSL 3aITUCH
MaTEMaTHYECKUX
BBIPQXKCHUU U
MPEIIOKEHUM.
bykBeHHBIE
BBIPAKCHUS U
YUCIIOBBIE
MOJICTAHOBKH.
BbykBeHHbIE
paBeHCTBa,
HaXO0XJICHUE
HEU3BECTHOT'O

Hcnonb3oBaTh OyKBbI 111 0003HAUECHUS YUCEIL, IPHU 3aITUCH
MaTEeMaTUYECKUX YTBEP)KACHHUH, COCTABIISITh O yKBEHHBIE
BBIPAKEHHUS 110 YCJIOBHUIO 3a/1a4M.

HccaenoBarb HECIOXKHbBIE YUCIOBBIE 3aKOHOMEPHOCTH,
HCIOJIb30BaTh OYKBBI I UX 3alIUCH.

BbIYHCIATH YMCIIOBOE 3HaU€HUE OYKBEHHOTO BBIPAYKEHUS
IIpU 3aJIaHHBIX 3HAYEHUSIX OYKB.

3anucbIiBaTh (POPMYJIbI: IEPUMETPA U TIJIOIIAIN
MNpsIMOYTOJIbHUKA, KBaJIpaTa; JJIUHbI OKPYKHOCTH, TUIOLIaAN
KpyTra; BBINIOJHATH BBIYUCIEHUS 110 3TUM (hOpMYyJIaM.
CocraBiasiTs GopMYyJibl, BHIpAKAIOIINE 3aBUCUMOCTH MEXAY
BEJIMYMHAMM: CKOPOCTb, BPEMsI, paCCTOSIHUE; 1I€HA,
KOJIMYECTBO, CTOMMOCTb; MPOU3BOAUTENHHOCTH, BpeMs, 00bEM
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KOMIIOHEHTA. paloThI; BBIIOJHATH BBIUUCIEHHUS 110 3TUM (POopMyJIaMm.
DopMyiibl HaxoauTh HEU3BECTHBI KOMIOHEHT apu(pMETUIECKOTO
NEeNUCTBUSI
Harisimaas reomerpus. 14 YeThIpEXYrOJIbHUK, H300paxkaTh Ha HETMHOBAHHOW M KJIETYATOW Oymare
durypsl Ha MIOCKOCTH IpUMEPBI C UCIOJIb30BAaHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIbHUKOB. | YETBIPEXYTOJIbHUKU C 3aJaHHBIMU CBOMCTBAMMU:
IIpssmOyronpHUK, C HapaJuIeAbHBIMM, EPIIEHIUKYJISIPHBIMU, PAaBHBIMHA

KBaJIpaT: CBOMCTBA
CTOpPOH, YI'JIOB,
auaroHajie.
HN3mepenue yrios.
Buner
TPEYTrOJIbHUKOB.
Ilepumerp
MHOI'OYTI'OJIbHUKA.
[Dromane Gurypsr.
DopMynbl
IepuMeTpa u

88 () 1160105

MNPSIMOYT OJIbHUKA.
[Mpubmmxénnoe
W3MEpEeHeE TIIoIAAU
uryp.
[TpakTuueckas

CTOPOHAMHU, IPSMBIMH yIilaMUy U Jp., pPaBHOOEIPEHHBIMN
TpeyronsHuK. Ilpenyarars n 00cyxaaTb cnocoobl,
aJIrOPMTMBbI IOCTPOECHUS.

HccnenoBarp, NCHONIB3Ys SKCIIEPUMEHT, HAOIIOCHHE,
MOJIEIMPOBAHUE, CBOMCTBA MPSAMOYTrOJIbHHUKA, KBaJApara,
pa3buBaTh Ha TpeyrojdbHUKH. OOOCHOBBIBATH, ONPOBEPraTh
C IOMOIIBIO KOHTPIIPUMEPOB YTBEPKACHHUS

O NPSIMOYTOJILHUKE, KBaJIpaTe, paclo3HaBaTh BEPHbIC U
HEBEPHBIC YTBEPKICHMUS.

HN3mepsATH U CTPOUTH C IIOMOILBIO TPAHCIIOPTHUPA YIJIBL,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI,
Pacno3HaBaTh OCTPbIC, IIPSIMBIE, TYIIbIE, PA3BEPHYTHIC YIJIBI.
PacnosnaBarthb, n300paxarb OCTPOYIOJIbHBIN, IIPSIMO-
YIOJIbHBIN, TYIOYT OJIbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUU TPEYTOJIbHUKH.

BbruucjasiTb NEpUMETP MHOTOYTrOJIbHUKA, MJIOMIAb
MHOT'OYTOJIbHMKA pa30HeHNEM Ha NPSIMOYTOJIbHUKH,
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padora «Ilnomanp Ha paBHbIE (UT'YPbI, UCIIOJIb30BaTh METPUUYECKHE €AUHULIBI
Kpyra» W3MEpPEHUs JUIMHBI U TUIOMIAIH.

Hcnoab3oBars NpUOIMKEHHOE U3MEPEHHUe JIMH U
TUTOMIAJIeH Ha KieTdyaTol Oymare, MpUOIMKEHHOE U3MEPEHHE
JUIMHBI OKPY>KHOCTH, IJIOIIAIN KpyTa

[TonoxuTEeNbHBIE U 40 Llenbie yncna. IIpuBoauTH NPpUMEPBI UCHOJIB30BAHUS B PEAJTBHOM KU3HU
OTPULIATEIIbHBIE YHCIIA Monynb uucna, MOJIO)KUTENBHBIX U OTPULIATEIIBHBIX YHCEII.
reoMeTpruyecKas HN300paxkaTh 11e71bIe Yncia, MOJ0KUTEIbHBIC U
WHTEpIpEeTALUs OTpULIATEIbHBIE YHUCIIA TOUKAaMU HA YHUCJIOBOM MPSIMOM,
Moy, YucinoBelie HCII0JIB30BAaTh YUCIOBYIO MPSIMYIO JUISI CDABHEHUST YHUCEI.
IIPOMEXKYTKH. IIpuMeHsaTH NpaBUJIa CPABHEHUS, YIIOPAAOYUBATH LIEJIbIE
ITonoxxurenpHBIE U 4HCJIa; HAXOAUTh MOAYJIb YHCJIA.
OTpULIaTEIbHbIE DopMyJIHPOBATH NPABUJIA BEIUYUCIIEHUS C NOJOKUTEIbHBIMU
yucna. CpaBHEeHHUE W OTPULIATEIBbHBIMU YUCIIAMU, HAXOAUTHh 3HAYECHUA
MOJIO)KUTEIBbHBIX U YUCJIOBBIX BBIPAXKEHUM, COAEPKAINUX AECHCTBUS
OTPULIATEINbHBIX C TIOJIOKUTEIBHBIMUA U OTPULIATEIIbHBIMUA YU CIAMH.
YHCel. IIpuMeHATH CBOWCTBA CIIOKEHUSI U YMHOXKCHUS
Apudmernueckue JUTSI TIpeoOpa3oBaHus CYMM U MPOU3BEACHUIN
OerCTBUSA

C MOJIOKUTEIbHBIMH
U OTpULIATEIbHBIMU
YUCIIaMHU.

Pemenne TeKCTOBBIX
3a1a4

34
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[IpencraBnenne qaHHBIX

[IpsamoyronpHas
cucTeMa KOOpJIMHAT
Ha IJIOCKOCTH.
Koopaunatel Touku
Ha IJIOCKOCTH,
a0cicca u
opauHAarTa.
CronbuaTtsie
KpyTroBbI€
JIHarpamMMBbl.
[TpakTuueckas
pabora «Iloctpoenue
JIHarpamMmm».
Penienne TekCTOBBIX
3aJ1a4, COJICPIKaInuX
JaHHBIE,
MpEACTaBIICHHBIC

B TabJIMuax u

Ha JuarpaMmmax

OO0BSCHATH M WIJIIOCTPUPOBATH MOHATHE MPSIMOYTOJILHOU
CHUCTEMBI KOOPAUHAT Ha MIJIOCKOCTH, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAWHATHON MIIOCKOCTH
TOYKH U (PUTYPHI IO 3aJIaHHBIM KOOPAWHATAM, HAXOAUThb
KOOPAWHATHI TOYEK.

YurtaTh cTON0YATHIC U KPYTOBBIE JUArPaMMBbI;
MHTEPNPETUPOBATH JIAHHBIC, CTPOUTH CTOJIOYATHIC
nauarpamMel. Ucnosib30BaTh HH(p OpMALIMIO,
MPEeACTaBJICHHYIO B TaOJIUIIaX, HA AUarpaMmax Jisl peIIeHust
TEKCTOBBIX 337a4 U 3a/a4 U3 PeajlbHON KU3HU

Harnsgnast reomerpus.
Ddurypsl B IPOCTPAHCTBE

IIpssmoyronbHbIM
HapaJuiesIenunes,
KyO, mpu3ma,
nupamMua, KOHYC,
LMJIMHJIP, I1ap 1
chepa.
N3o0pakenue

Pacno3naBarhb Ha yepTeKax, pUCyHKax, ONMUCHIBATH
nupamMuay, Npyu3My, UHIMHAP, KOHYC, IIap, H300paxkaTh Ux
OT PYKH, MOAEJIUPOBATH U3 OyMaru, riIacTHJINHA, TPOBOJIOKHU
u ap. [IpuBoauTh NpUMMepPbI 0OBEKTOB OKPYKAIOIIET0 MUPA,
“MerNX (OpMbI HA3BaHHBIX TeEJl.

Hcnoab30BaTh TEPMHUHOIOIMIO: BEepIINHA, peOpo, TpaHsb,
OCHOBaHME, BBICOTA, PaINyC U THAMETp, pa3BEPTKa.
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IIPOCTPAHCTBEHHBIX
¢buryp. [Ipumepst
pa3BEPTOK
MHOTOTPaHHUKOB,
UWJIMHAPA U KOHYCA.
[TpakTuueckas
pa6ora «Co3nanue
MOI€EIEH
MMPOCTPAHCTBEHHBIX
dburyp».

IMTousaTne 00BEMA;
SIUHUIIBI U3MEPECHUS
00béMa. OOBEM

N3yuats, UCII0JIb3Ys SKCIIEPUMEHT, HAOJIIO/IEHUE, U3MEPEHUE,
MOJEIUPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HAa3BaHHBIX TEJl, BHIABJIATH CXOACTBA U
Pa3JIMYus: MEXKIY MUPAMUION U IIPU3MOU; MEXIY
UUJIMHIAPOM, KOHYCOM U IIAPOM.

Pacno3naBarhb pa3BépTku napauienenuiena, Kyoa, mnpu3msl,
NUpaMU/ibl, KOHYCa, HWINHIPA; KOHCTPYUPOBATh JIaHHBIE
Tena U3 pa3BEPTOK, CO3AABATh UX MOJEIIH.

Co3naBaTh MOj€JIHM TIPOCTPAHCTBEHHBIX (UTYyp (M3 Oymaru,
MIPOBOJIOKH, TJIACTUJIMHA U JP.)

H3mepaTs Ha MoaesiX: JIUHBI pEOep MHOTOTPaHHUKOB,
JMaMeTp 1apa.

BuiBoauthb ¢popmysty o6bEMa NIpsIMOYTOJIbHOTO

MPSIMOYTOJIBHOT'O HnapajuiesIenuneaa.
rnapajJiejaenurieia, Boruncasats no ¢popmynam: 00bEM NPSIMOYTOILHOTO
KyOa, opMyIbI MmapajuieNienunea, Kyoa; UCIoIb30BaTh AUWHUIIBI U3MEPECHUS
00BEMa 00BbEMa; BBIYHCIATH 00BEMBI TEJI, COCTABIICHHBIX U3 KYOOB,
MMapaJUIeIeNUIEOB; PeliaTh 3a/1a4M C peaIbHBIMU TaHHBIMU
[loBTOpEeHue, obo0IIeHNE, 20 [ToBTOpEHME BbruunciasaTh 3HaYCHUS BBIPAKECHUM, COJIEPIKAIITUX

CUCTCEMAaTHU3al g

OCHOBHBIX ITOHSITHH
U METOJIOB KypPCOB 5
U 6 KJ1acCOB,
000011IeHHUE U
cucTeMaTHu3anus
3HAHUM

HaTypaJilbHbIE, LIEJIbIC, IOJOKUTEJbHBIE U OTPULIATEIIbHBIE
Yyucia, OOBIKHOBEHHBIE U JECATUYHBIE IPOOU, BBITIOJIHATH
mpeoOpa30BaHUs YUCET U BBIPAOKCHUIA.

Bb10upaTh cnnocod cpaBHEHUS YUCEIT, BHIYUCIICHUI,
NPUMEHSITh CBOCTBA apu(PMETUISCKUX JSUCTBUI

JIIs1 PallMOHAJIM3AIUHA BEIYMCIICHUH.
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Pemars 3a1a4um u3 peajabHOM )XKHU3HU, IPUMEHITH
MPEeIMETOB.
BbIOMPATH CIOCOOBI PEIICHUS 3aJa4l.

CaMOIIPOBEPKY pE3yJIbTaTa BEIYMCICHUN

MaTeMaTH4eCKUe 3HAHUS JUIs pEeIIeHUs 3a1a4 U3 ApYyruX
Pemiars 3aga4um pasHbIMHU CIIOCO0AMH, CPABHUBATD,

OcymecTBJIATH CAMOKOHTPOJIb BBIIIOJIHIEMbIX J€HCTBUU U

OBILEE KOJIMYECTBO
YACOB 11O ITIPOI'PAMME
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DOEJTEPAJIBHAS PABOYASI IIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

IMMOACHUTEJIBHAS 3AIIUCKA

AnreOpa sIBJISIETCSI OTHUM U3 OMOPHBIX KYpPCOB OCHOBHOT'O OOIIEro 0Opa3oBaHUs:
OHa oOecrneunBaeT U3yuyeHUE JIPYTUuX IUCIHUIUIMH, KaK €CTECTBEHHO-HAy4YHOTrO, TaK M
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOCHHUE HEOOXOAUMO ISl TTPOJAOJIKEHUsI 00pa30BaHUs U
B TIOBCEAHEBHOW JKM3HU. Pa3Butne y o0oOydarommxcs HAy4YHBIX NPEACTaBICHUN
O TIPOMCXOXKJACHHU M CYIIHOCTH aireOpandeckux aOCTpakiuii, CIocoOe OTpaKeHUs
MaTeMaTUYECKOW HAyKOW SIBJICHHUUW W TIPOIIECCOB B IIPUPOJIE W OOIIECTBE, POJIH
MaTEeMaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM IMO3HAHWH U B MPAKTHUKE CIIOCOOCTBYET
(hopMHUPOBaHUIO HAYYHOTO MHUPOBO33PEHHS M KayeCTB MBIIUICHUS, HEOOXOIUMBIX
JUTSL aJIaliTalliy B COBpeMEeHHOM 1uppoBoM oo1iecTBe. M3yuenue anredpsl odecrieunBaet
pa3BUTHE YMEHUsI HaOII04aTh, CpPaBHUBATh, HAXOJAWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHUSI, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JIEUCTBUSI W BBIBOABI, (OPMYIUpPOBATh YTBEepkAeHUs. (OcCBOeHHE Kypca anreOpbl
oOecrieunBaeT pa3BUTHE JIOTMYECKOTO MBINUICHUS OOYyYJaromIMXCs: OHU HCHONB3YIOT
JNENYyKTUBHBIE W WHIYKTUBHBIC PACCYXJECHUs, OOOOIIEHWEe ¢ KOHKPETH3AIHIO,
a0cTparupoBaHue 1 aHaioruto. O0ydeHue anredpe npeanoaracT 3HaYUTSIbHBIA 00bEM
CaMOCTOSITEJIbHON JIESITEILHOCTH OOYYAIOUIUXCSI, TTOATOMY CaMOCTOSTEIIbHOE pPEIICHUE
3aj1a4 SIBJISIETCS peain3aluei 1esiTeIbHOCTHOTO TIPUHITUIIA O0YUECHHUSI.

B crpykrype mporpammbl yueOHOro Kypca «Airedpa» Ajsi OCHOBHOTO OOIIEro
00pa3oBaHHUsI OCHOBHOE€ MECTO 3aHUMAIOT COACPKATEIBHO-METOAUYECKUE JUHHUU:
«Ywucna 1 BBIYUCICHUS», « ANreOpandecKkue BEIpaKEHUs», «Y paBHEHHUS 1 HEPABEHCTBAY,
«DPyukuum». Kaxnas w3 3THX COJepKaTeIbHO-METOAWYECKUX JIMHUM pa3BUBACTCS
Ha TIPOTSDKEHUM TPEX JIET U3YYCHUS Kypca, B3aUMOICUCTBYS C IPYTUMU €r0 JTUHHUSMU.
B xone n3yueHus yd4eOHOro Kypca o0yJaronmMcst TPUXOIUTCS JIOTHYECKU PacCyXIaTh,
HCTIOJIb30BaTh TEOPETUKO-MHOXXECTBEHHBIM SI3bIK. B CBSI3M C 3TUM B MporpamMmy
y4eOHOT0 Kypca «Anredpay» BKJIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEJICTABICHHBIC
BO BCEX OCHOBHBIX pazleiax MaTeMaTHUYecKOro oOpa30oBaHUSI U CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYy4JalONIUMHUCSI OCHOB YHHBEPCAJbHOIO MAaTEMaTHYECKOrO  S3bIKA.
ConepkaTeTbHON U CTPYKTYPHOU OCOOCHHOCTBIO YUYEOHOT0O Kypca «Anredpay sSBIIIeTCS
€ro MHTErPUPOBAHHBIA XapaKTep.

Conepkanne muHUN «Yuciia U BBIYUCICHUS CIIY>)KUT OCHOBOHM ISl JAJbHEUIIIETO
W3Y4YCHHUSI MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS JIOTHYECKOTrO
MBIIUJICHUS, (POPMHUPOBAHUIO YMEHHUS IIOJIb30BAThCSl aJITOPUTMaMHU, a TaKxke
MIPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX IJIsI MOBCEIHEBHOW >KU3HM.
Pa3BuTtne mMOHSATHS O YHCIE HAa YPOBHE OCHOBHOI'O OOIEero ooOpa3oBaHHsl CBA3aHO
C palMOHAIBHBIMM M HPPAlMOHAIBHBIMU YHUCIaMH, (POPMUPOBAHUEM IIPE/ICTABICHUN
O JCHCTBUTEIBHOM 4YHCHE. 3aBEpIICHHME OCBOCHHS YHCJIOBOM JMHUU OTHECEHO
K cpesiHeMy o0I1ieMy 0Opa30BaHUIO.
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CopnepxaHue NByX alreOpanyeckux JIMHUN — «AJIreOpandeckue BBIPAKEHUS» U
«YpaBHEHHSI W HEPABEHCTBa» CHOCOOCTBYeT (DOPMHUPOBAHUIO Yy OOYyJAIOIIUXCS
MaTeMaTHYECKOIo amnrapara, HeOOXOAUMOro JJIsl pelIeHus 3a/1a4 MaTeMaTUKH, CMEKHBIX
MPEeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOro 001Iero
oOpa3zoBaHUsl Y4EOHBIA MaTepUall TPYNIIHPYETCS BOKPYT PAIIMOHAIBHBIX BBIPAKCHHUH.
Anrebpa J€MOHCTPUPYET 3HAUY€HHE MaTEeMaTHUKM KakK s3blKka JUIsi  [OCTPOCHUS
MaTeMaTUIEeCKUX MOJIEIICH, ONTMCAaHMs TIPOIIECCOB U SBJICHUI pealbHOro Mupa. B 3amaun
00y4deHus1 anredpe BXOIST TaKKe JalbHENIIee pa3BUTHE AITOPUTMHUUECKOTO MBIIILICHUS,
HE0OXO0IMMOTO, B YaCTHOCTH, JIJISI OCBOSHHS Kypca WH()OPMATHKH, U OBJIAJICHUE HABBIKAMU
NeTYyKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBanne CHUMBOJBHBIX (OpPM CrOCOOCTBYET
Pa3BUTHIO BOOOPAKEHMS, CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPYECTBY.

Conepkanvie (YHKIHMOHAIBHO-TPAPUUECKON JIMHUM HAleJICHO Ha IOJIy4YeHHE
0o0ydJarommMucsl 3HAaHUW O (PYHKIUSIX KaK BaKHEHINEH MaTeMaTHYECKOW MO
JJI OMUCAHWSI U MCCIIEIOBAaHMSI Pa3HOOOPA3HBIX MPOIECCOB M SIBICHUI B IPUPOAE U
ob6mectBe. M3ydyeHue marepuaa CIOCOOCTBYET Pa3BUTHUIO y OOYYArONIIUXCS YMEHHS
HCTIOJIB30BaTh PA3JIMYHBIC BHIPA3UTEIbHBIC CPEJICTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIE,
CHMBOJIMYECKHUE, TpaduiIecKre, BHOCUT BKJIaJ B (OPMUPOBAHHE MPEACTABICHUN O POJIH
MaTEeMaTUKHU B Pa3BUTUM LUBWIN3AIMH U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHY B 7—9 Kjlaccax M3ydaercsi yueOHbI Kypc «Amredpay,
KOTOpPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE paszzieibl coaepxkaHus: «Yucna wu
BBIUMCIICHUS), «AJNTeOpandecKkue BBIPAXKCHUS», «YPaBHECHUS W HEPaBEHCTBaY,
«DyHKIIAW.

OOmiee YMCIO dYacoB, PEKOMEHJIOBAaHHBIX JUIsI HM3ydeHUs y4eOHOro Kypca
«Anrebdpa», — 306 gacoB: B 7 knacce — 102 gaca (3 gaca B Henemnw), B 8 kjiacce —
102 gaca (3 gaca B Hezeno0), B 9 kimacce — 102 gaca (3 gaca B HeAeIIIO).

COAEPKXAHUE OBYUEHUS

7 KIIACC
Yucs1a ¥ BEIYUCTICHUS

JpoOu OOBIKHOBEHHBIE U ICCATUYHBIE, IEPEXO OT OJHOM (POPMBI 3aUCH APOOEii K
npyroi. IloHsiTe palMOHAIBHOIO 4YMCJA, 3aluCh, CpPAaBHEHHUE, YHOPSIOYMBAHUE
pallMOHAJIBHBIX YHUCEN. ApUMETHUYECKHe IEUCTBUS C PalMOHAIBHBIMU YHCIIAMU.
Pemenue 3amag 3 peaibHOM MPAaKTUKHA HA YacTH, Ha JPOOH.

Crenenb C HaTypajJbHbIM [OKa3aTeJIeM: OIpeleseHue, MpeoOpa3oBaHUE
BBIPOXKEHHUI Ha OCHOBE ONpEJENICHUs, 3alHcCh OoNbmMX uucel. [IporneHTsl, 3anuch
IIPOLIEHTOB B BHJE ApoOM U ApoOH B BUJE IPOLEHTOB. TpH OCHOBHBIE 3aJladyd Ha
MPOLIEHTHI, PEIICHNE 3a/1a4 U3 pPeajibHON MPaKTHUKHU.

[IpuMeHeHne MPU3HAKOB JIEIMMOCTH, Pa3jIOKEHHE HAa MHOXXHUTEIH HATypaJbHBIX
YHCel.

PeanpHBIC 3aBUCUMOCTH, B TOM YHCJIC TIpsiMasi U oOpaTHasi TPOMOPLIHOHATIEHOCTH.
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Adaredpanyeckue BbIPpasKeHUS

[lepemenHble, YHCIIOBOE 3HAYEHUE BBIpAXEHUsI C IepeMeHHOW. JlomycTumeie
3HauYeHUsI mnepeMeHHbIX. [IpeacTaBieHne 3aBUCMMOCTH MEXIY BEJIWYMHAMU B BHU/IC
dbopmynsl. Beraucnenus mo ¢opmynam. IIpeoOpa3zoBanne OyKBEHHBIX BBIPAKCHUU,
TOXKJIECTBEHHO PaBHBIE BBIPAKEHUS, MIPAaBUJIa MPeoOpa30BaHUs CyMM M IPOU3BEICHUI,
MpaBUJIa PACKPBITUS CKOOOK M TIPUBEACHUS MOJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHH C HATYPaIbHBIM ITOKA3aTEIEM.

Onnousniensl ¥ MHoOroujieHbl. CrteneHb MHorowieHa. CrojkeHHe, BBIYUTAHUE,
YMHOXX€HHE MHOTOWICHOB. DOpMYyJIbI COKpAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBI U
KBaapaT pasHocTu. DopMmyna pa3HOCTH KBajpaToB. PasokeHne MHOrO4YJICHOB
Ha MHOHUTEIIH.

YpaBHeHHUS M HEPABEHCTBA

VYpaBHeHHE, KOpE€Hb ypaBHEHMs, IIpaBuja NpeoOpa3oBaHUsl  ypaBHEHWUS,
PaBHOCWJIBHOCTh YPABHEHUU.

JIuHeliHoe ypaBHEHUE C OAHON NEPEMEHHON, YUCIIO KOPHEN JIMHEWHOIO YpaBHEHMUS,
pelieHue JMHEWHBIX ypaBHeHMN. CoOCTaBI€HHME YpPaBHEHMU IO YCIOBHIO 3aJayd.
Pemenne TEKCTOBBIX 3a/1a4 C MIOMOLIBIO YPABHEHUM.

JluneiliHOe ypaBHEHHWE C ABYMSI IIEpeMEHHBIMHM M ero rpaduk. Cucrema ABYX
JIMHEWHBIX YpaBHEHUH C IBYMs IIepeMEeHHbIMU. Pelienne cucteM ypaBHEHUN c1OCOO0M
MMOACTAaHOBKM. [IpyMephl pelieHrst TEKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPABHEHUM.

DOyHKIUH

Koopaunara Touku Ha nnpsiMmoii. HucioBble IpoMeXyTKHU. PaccTosiHue Mexay 1ByMst
TOYKaMH KOOPAUHATHOU IIPSIMOU.

[IpssmoyronwsHas cucrtema koopauHat, ocu OX u Oy. AbGcrucca U opAuHATa TOYKH
Ha KOOPAWMHATHOW IUIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHBIX ¢Gopmynamu. UrteHue
rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue dynknuu. ['paduk pynkumnu. CroiicTBa
dbynkmuii. Jluneitnas ¢ynkums, e€ rpaduk. I'padux pynakuum y = |x|. ['paduueckoe
peLICHNE JIMHEWHBIX YPABHEHUU U CUCTEM JINHEHHBIX YPABHECHUH.

8 KUIIACC
Yucia 1 BbIYMCJIEHUSA

KBanpatnblii kopeHb u3 yucia. [loustue o6 uppanuoHaibHoM uuncie. JlecaTuanbie
NpUOIMKEHUST HWpparuoHAIBHBIX uucesl. CBoicTBa apudMETHUECKUX KBaJIPaATHBIX
KOpHEH U UX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BBHIPAXKCHUU U BHIYUCIICHUSIM.
JlelicTBUTENbHBIC YHCIIA.

CrernieHb € LI€IBIM MOKa3aTesaeM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YMCIa.

Auredpanyeckue BbIpaKeHUs
KBanpatHublil TpéxusieH, pa3ioKeHHEe KBaIPaTHOTO TPEXUJIEHA HA MHOKHUTEIIH.
AnreOpanueckas 1pobb. OCHOBHOE CBONCTBO aiirebpanyeckoit gpoou. CroxeHue,
BBIUMTAHUE, YMHOKEHUE, JIeJICHUE AlIreOpandecKkux apooei. PalroHanbHbIe BbIpaKEHUS
U UX IIpeoOpa3oBaHue.
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YpaBHeHHUS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyrna KOpHEW KBaJpaTHOro ypaBHEHHUsA. Teopema
Buera. Pemienue ypaBHeHHUM, CBOOSINUXCSA K JUHEHMHBIM M KBagpaTHbIM. [Ipocrenmme
TPOOHO-pallMOHAJIBHBIC YPaBHECHUS.

I'paduueckass mHTEpHperanysi ypaBHEHHH C JIBYMsI TI€PEMEHHBIMH M CHCTEM
JIMHEWHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMU. [ [puMephI pelieHns CUCTEM HEITMHENHBIX
YPaBHEHUM C JABYMS IEPEMEHHBIMU.

Penienne TeKCTOBBIX 3a71au aIreOpanyecKuM COCOOOM.

YucioBble HEPAaBEHCTBA M MX CBOMCTBAa. HepaBeHCTBO € OIHOM INIEPEMEHHOM.
PaBHOCUIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJJHOM NepeMeHHOM. CucTeMsbl
JIMHEUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUNH

[Tonstue ¢ynkuun. OO6MacTh ONpeneNieHHs] U MHOXKECTBO 3HAUYCHUH (YHKIIHH.
CriocoOnI 3aaHust PyHKIIUA.

I'padux pynkuu. Urenue cpoiictB pyHkiuu no e€ rpaduky. [Ipumepsl rpadukon
(yHKIMI, OTpaXkaroIUX peaTbHbIE TPOIECCHI.

DYHKIIMH, OMUCHIBAIOIINE MIPSIMYIO B OOPAaTHYIO MPOITOPIIMOHATBLHBIE 3aBUCHMOCTH,
ux rpapuxu. Gynkmun y = x2, ¥y = X3, y =v/x, y=|x|. I'paduueckoe penienue ypaBHeHU
U CUCTEM YPaBHEHUM.

9 KJJACC
Yucaa 1 BLIYHCTIEHHUS

PanmoHanbHBIE YHCIIa, HUPpPANMOHAIIBHBIC 4YHCJIA, KOHEYHBIE W OECKOHEYHBIS
JIeCITUYHBIE IpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, NEUCTBUTEIbHBIC UHCIA KaK
OE€CKOHEUYHBIEC JIeCITHYHBIE ApoOu. B3aMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHO>KECTBOM JI€MCTBUTEIBHBIX YUCEN U KOOPJAUHATHOU MPSMOM.

CpaBHeHue HOeHCTBUTEIBbHBIX qucell, apudMeTHIeCcCKue e CcTBUS
C JIEMCTBUTEIHLHBIMU YHCIIaMH.

Pa3zMepsl  OOBEKTOB  OKpPYXKAIOIIETO  MHpPA, JUIMTEIBHOCTH  IPOIIECCOB
B OKPY>KaIOIlIEM MHUPE.

[MpubmmxéHHOE 3HAYCHHE BEIIMYWHBI, TOYHOCTh NpUOIIKEeHUs. OKpyriieHue
yucen. [Ipukuaka v orieHKa pe3yJIbTaTOB BEIUUCICHUHN.

YpaBHeHus1 M1 HepaBeHCTBA

JIuneliHoe ypaBHeHHe. Penenne ypaBHEHN M, CBOAALINXCS K JIMHECUHBIM.

KBanparHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOJSIIMXCS K KBaJPAaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepnl penieHuss ypaBHEHUM TpPETbEM M YETBEPTOU
CTEINEHEN Pa3JIOKEHUEM Ha MHOXXUTEIIH.

Pemienne npoOHO-pallMOHaJbHBIX YpaBHEHMH. PemieHue TEKCTOBBIX —3aja4
anreOpanvyecKuM METOIOM.

VpaBHeHHEe C AByMsl IepeMeHHbIMH U ero rpacduk. Penienue cucrem IByX
JINTHENHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU. Pemmenue cucreM 1ByX ypaBHEHUM, OHO
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M3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpOW creneHHu. ['paduueckass UHTEpHpeTaLus
CHUCTEMBI YPABHEHUH C IBYMSI TIEPEMEHHBIMU.

Pemnrenme TeKCTOBBIX 3a71a4 anreOpandyecKuM CIoCOOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne mnmMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. Pemenne cucrem
JIMHEWHBIX HEPABEHCTB ¢ OJIHOM mepeMeHHou. KBanpaTHbeie HepaBeHCTBa. [ paduueckas
WHTEPIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.

DOyHKIUH
Kanparnunas pynkmnus, e€ rpaduk u cpoiictpa. [lapaboira, KOopaAuHATHI BEPIINHBI
mapaboIIbl, OCh CAMMETPHUH apadoJIbL.

I'paduxku ¢yskuuii: y = #£x, y = £x+b, y = 2 y=x3y=+Vx, y=Ix|

oy
WU UX CBOMCTBA.
YuciioBble MOCJIE€I0BATEIHLHOCTH U NIPOrPeccuu

ITonsiTue 4YMCIOBOM  IIOCJIENOBATEIBHOCTU. 3aJlaHUE  IOCJIEI0BATEIbHOCTHU
peKyppeHTHOH dhopmysioi u GopMyIioil N-To dieHa.

Apudmernueckass u reomerpudeckas nporpeccuu. dopmynsl N-ro  uieHa
apu(pMeTHIECKON U T€OMETPUUECKON TPOTPECCUI, CYMMBI MEPBBIX N YICHOB.

N3o6paxenue 4ieHOB apu(METHIECKON U T€OMETPUUECKON MPOrpeccuii ToUKaMu
Ha KOOPJAMHATHOM MUJIOCKOCTH. JIMHEWHBI M SKCHOHEHIUAIbHBIA pocT. CIoXHBIE
IIPOLIEHTHI.

IMPEAMETHBIE PE3YJIBTATBI

[Ipenmernbie  pe3ynbTaTbl  OCBOGHHSI  MpPOrpaMMbl  y4yeOHOTo  Kypca
K KOHIly oOydeHus: B 7 Kjacce:

Yucsia 1 BBIYUCIEHUA

BrImonHsaTh, couerast yCTHbIE U MIUCbMEHHbIE TPUEMBI, apudMEeTUIECKUE IEHCTBUS
C palMOHAJIbHBIMU YHUCJIaMH.

HaxonuTk 3HaueHUsI YUCIOBBIX BBIPAKEHUN, MPUMEHATH pa3HOOOpa3HbIE CIIOCOOBI
Y IPpUEMBI BBIYUCIICHUS 3HAYCHUU JPOOHBIX BBIPAKEHUM, CONEPKAMMNX OOBIKHOBECHHBIC
U JECATHUYHBIC IPOOH.

[lepexonuTh OT OmHOW (HOPMBI 3alMCH YHUCENT K Jpyroi (mpeoOpa30BHIBATH
JIECATUUHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JSCSITHYHYIO, B YaCTHOCTH
B OECKOHEUYHYIO JECITUYHYIO JIPOOB).

CpaBHUBATH U YIOPSAOYUBATH pallMOHAIBHBIC YUCIA.

OxpyrisTh yncna.

BpINOMHATE NPUKHUAKY W OLEHKY pPE3yJibTaTa BBIYUCICHUM, OLICHKY 3HAYCHUU
YUCJIOBBIX BBIPAKECHUNU. BBINOIHATE JEUCTBUS CO CTENEHSIMHM C HaTypaJbHBIMU
MOKa3aTeJISIMHU.

[IpuMeHsAT, TpU3HAKU AEIUMOCTH, Pa3JI0K€HHE Ha MHOXXHUTEIM HaTypaIbHBIX
YHCEJL.
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Pemrate nmpakTUKO-OpUEHTHUPOBAHHBIE 33/1a41, CBSI3aHHBIE C OTHOILIEHUEM BEJIUYUH,
MPONOPLUHOHAIBHOCTBIO  BEJIIMYHWH, MPOLEHTAMH, HHTEPIPETUPOBATE PE3YJIbTAThI
peuIeHus 3aaa4d ¢ y4Y€TOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPHUBAEMBIX
O0OBEKTOB.

AuredpanyecKkue BbIpaKeHUs

Hcnonp3oBare anreOpandeckyr0 TEPMHUHOJIOTHIO M CHUMBOJIUKY, HNPUMEHSTH €&
B IIpOIIeCCE OCBOEHUS Y4eOHOro MaTepuaa.

Haxonute 3HaueHusi OyKBEHHBIX BBIPOKEHUI MNpH 33JaHHBIX 3HAYCHUSX
TepEeMEHHBIX.

BeimonHaTe mpeoOpa3oBaHUS 1I1€JIOTO BBIPAXKEHHUST B MHOTOYICH ITPHUBEICHUEM
MOJIOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BeITTOTHATE YMHOXKEHHE OTHOYJICHA HA MHOTOYJICH U MHOT'OYJICHAa Ha MHOTOYJICH,
PUMEHSATH (POPMYIIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyIIecTBISATh Pa3JIoKEHHE MHOTOYWICHOB HA MHOKUTEIN C TIOMOIIBIO BBIHECECHUS
3a CKOOKHM OOIIEro MHOXHUTENSI, TPYIIUPOBKH CJaraéMbiX, HPUMEHEHUs (OopMyII
COKpALIEHHOI'O0 YMHOXEHHUS.

[IpumensaTs npeoOpa3oBaHWsT MHOTOWICHOB JUISI PEIICHHS Pa3INYHBIX 3a7a4
W3 MaTeMaTHKH, CMEXHBIX IPEAMETOB, U3 PEATHHONU MPAKTUKU.

Hcnonw3oBaTh  CBOWCTBA  CTENEHEM C  HATypalbHBIMH  TOKa3aTeJsIMHU
TJIs1 TpeoOpa30oBaHUs BEIPAKCHUMN.

YpaBHeHus1 M1 HepaBeHCTBA

Pemarts nrHelHbIE ypaBHEHUs C OJHOW IIEPEMEHHOM, IIPUMEHsIA IIpaBuUiIa IIepexona
OT HCXOJIHOI'O YpPaBHEHHS K paBHOCWIbHOMY eMmy. [IpoBepsiTh, siBIsieTCsS IM YMUCIIO
KOPHEM YpPaBHEHHS.

[IpumensaTs rpaduueckue METOAbl NMPU PEUICHUH JUHEWHBIX YPAaBHEHUM M HX
CHUCTEM.

[TonOupaThe mpuMepsl ap YHCEN, SIBIISIIOIIUXCS PEIIeHUEM JIMHEMHOTO YpaBHEHUS
C IBYMs IEPEMEHHBIMH.

CtpouTh B KOOPJAMHATHOM MJIOCKOCTH TpadUK JIMHEWHOTO YpaBHEHHS C JABYMsI
MIePEMEHHBIMH, MOJIb3YSCh TPA(PUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHECHUS.

Pemarp cucrtemsl AByX JIMHEWHBIX YPABHEHUU C ABYMS IEPEMEHHBIMY, B TOM YHUCJIE
rpagu4ecku.

CocTaBisiTh U peuiaTh JUHEWMHOE ypaBHEHUE WJIM CUCTEMY JMHEHHBIX YpaBHEHHH
0 YCJOBHIO 3aJayM, HWHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M
MOJIY4EHHBIA PEe3ynbTar.

DOyHKUNH

HN300paxkath Ha KOOPAWHATHOW TMPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATaM, JIy4dd, OTpPE3KH, HWHTEpBajbl, 3alHUCHIBATH YHCJIOBBIE MPOMEXYTKHU
Ha anreOpanvecKoM SI3bIKE.

OTmeuars B KOOPAMHATHOM TNIOCKOCTH TOYKHU MO 3aJlaHHBIM KOOpJANHATaM, CTPOUTh
rpaduku JTUHEUHBIX GyHKIUN. CTpouTh rpaduk QyHKIHU Y = |x|.
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OnuceiBaTh ¢ NOMOLIBIO (DYHKLIMH U3BECTHBIE 3aBUCMMOCTH MEXIY BEJIUYUHAMU:
CKOpPOCTb, BpEMS, PACCTOSIHHE, 1LI€HA, KOJIMYECTBO, CTOMMOCTbH, IIPOU3BOAUTEIBLHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HadueHne GyHKIIMH IO 3HAYCHUIO €€ apryMeHTa.

[lonumare rTpaduueckuii cnocod mnpeacTaBiIe€HUs W aHadu3a WH@opManuu,
WU3BJIEKATh U HMHTEPIIPETUPOBaTh MHGPOPMAILUIO U3 TPa()UKOB peaIbHBIX MPOLECCOB U
3aBHUCHUMOCTEM.

[IpenmeTHBIC pe3yabTaThl OCBOCHUS IMPOTPpaAaMMbl y4EOHOTO Kypca K KOHITY
oOyueHus B 8 kiiacce:

Yucs1a ¥ BEIYUCTICHUS

Hcnonp3oBaTh HavaJlbHBIE MPEJICTABICHUSI O MHOYKECTBE JE€HCTBUTEIILHBIX YHCEI
JJI1 CPaBHEHMS, OKPYIJICHMSI M BBIYUCIICHUM, HM300pa)kaTh JEHCTBUTENbHBIE YHCIIA
TOYKaMM Ha KOOPJAMHATHOU MPSMOU.

[IpumensaTs mnoOHSATHE apU(PMETHUECKOrO KBAJAPATHOIO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, HWCHONB3YS MPH HEOOXOAMMOCTH KaJIBKYJATOpP, BBINOIHATH
Ipeo0pa3oBaHusl BBIPAKEHUM, COAEpKAIUX KBaJpaTHbIe KOPHU, MCIIOJb3ys CBOMCTBA
KOpHEH.

Hcnonb30BaTh 3amucu OONBIINX U MaJIbIX YHUCEJ C MOMOIIBIO JECATUUYHBIX ApoOei
u creneHer yucna 10.

AJredpanyeckue BbIPpasKeHUS

[IpuMeHsTh MOHATHE CTEIICHU C LIEJIBIM TTOKAa3aTeJIeM, BRITIOIHATH TPeoOpa3oBaHUs
BBIPXXEHUM, COZEPKAIIUX CTETICHHU C 1EJIbIM MOKa3aTeJIeM.

BBITOTHATE  TOXXIECTBEHHBIE MNPEeoOpa30OBaHUs PaAIMOHAIBLHBIX  BBIPAKCHHUUN
Ha OCHOBE MPaBUJI ICUCTBUN HAJ MHOTOYJICHAMHU U alir€OpandyeCKUMU JPOOSIMU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIJIEH HA MHOXKUTEIIH.

[IpumeHsTh TpeoOpa3oBaHUs BBIPAKCHUN JJIsI  PEIICHUS] Pa3IAYHBIX 3a1ad
W3 MaTe€MaTUKH, CMEXKHBIX MIPEJIMETOB, U3 peabHONW MPAKTHUKH.

YpaBHeHHUs M HEPABEHCTBA

Pemate sMHENMHBIE, KBaJApaTHbIE YPAaBHEHHWS W palMOHAJIbHBIC YpaBHEHU,
CBOJSIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUU C ABYMSI IEPEMEHHBIMU.

[IpoBoauTh mpoCTENNINE UCCIENOBAHUSI YPAaBHEHUU U CUCTEM ypaBHEHUM, B TOM
YHUCcle C NOPUMEHEHHEM TpauyuecKux TMpencTaBieHuil (ycTaHaBIMBaTh, HMEET JIH
YpaBHEHHE WJIM CUCTEMa YpaBHEHUH pEIICHUs, €CJIM UMEET, TO CKOJILKO, U TIpoYee).

[lepexonuTh OT ciIoBeCHOW (GOPMYITUPOBKHU 3a7aud K €€ anreOpandeckord MOJIeIn
C IIOMOIIBIO COCTABJICHUSI YPABHEHHS WJIM CHUCTEMBl YPaBHEHMH, WHTEPIPETHUPOBATH
B COOTBETCTBUH C KOHTEKCTOM 3a/1a4{ MOJYYEHHBIN pe3yJbTar.

[IprMeHsTE CBOMCTBAa YHCIJIOBBIX HEPABEHCTB JJI1 CPAaBHEHMs, OLEHKH, pElIaTh
JINHEWHBbIE HEPABEHCTBA C OJHOW NMEPEMEHHON M UX CHUCTEMBl, JaBaTh I'padUUECKYIO
WJUTFOCTPALIMI0 MHOYKECTBA PELLIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DOyHKIUH

[TonumaTh M HCHONB30BaTh (YHKIMOHAJIBHBIE MOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMUYECKHE OOO3HAYECHHsI), OINpEAesATh 3HaueHHe (QYyHKIUU 1[0 3HAYCHHIO
apryMeHTa, ONpeaesiTh CBOMCTBA PYHKIIUH 110 €€ rpaduKy.

CtpouTth rpaduku 31€MEeHTApHBIX PYHKIHUI BUAA:

_ % — 22 = 43 N — — . .
y=_,Yy=x5,y=xy= Vx, y = |x|, onuceiBaTh CBOMCTBA YUCIOBON (YHKIIUH
o e€ rpadukxy.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS IMPOTpaMMbl yY4EOHOTO Kypca K KOHITY
o0yueHus B 9 kiacce:

Yucjaa ¥ BbIYUCJIEHUA

CpaBHUBATH U yNOPSIA0UYUBATH pALIMOHAIILHBIE U UPPALIMOHAJIbHBIC YHCIA.

BemonHaTh apudMeTudecKue ASUCTBUS C PpalMOHAIBHBIMUA YHCJIAMHU, COYeTas
YCTHBIE W THUCBMEHHBIE NOPUEMBI, BBINOJIHATH BBIUHUCICHUS C HWPPALHOHAIBHBIMU
YHCJIaMH.

HaxonnTe 3Ha4YeHWs CTEONEHEM C LEJIbIMU IMOKA3aTeIIsIMH U KOPHEW, BBIYUCIISTH
3HAYECHUS YUCIJIOBBIX BBIPAKCHUU.

OxpyryisiTb  AEUCTBUTEJIbHBIE YMCJIA, BBIMNOJHATH TPUKUJKY  pe3yibTara
BBIYMCJICHU, OLICHKY YHCJIOBBIX BBIPAKCHUU.

YpaBHeHus1 M1 HepaBeHCTBA

Pemiate nuHeliHble W KBaJpaTHbIE YpPaBHEHWS, YPaBHEHHS, CBOJSIIMECS K HHUM,
MpocTenue IpoOHO-pallMOHaIbHbIE YpaBHEHUSI.

Pemiate cuctembl IByX JIMHEHHBIX YpaBHEHUM C IBYMsI IEPEMEHHBIMU U CUCTEMBI
JIBYX YpaBHEHUI, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBJISICTCS JINHEHHBIM.

Pemarhs TekcToBbIE 3a/auM anreOpandyeckuM CHocoOOM C MOMOIIBIO COCTaBJIEHUS
YpPaBHEHHUS UJIM CUCTEMBI JIByX YpaBHEHUH C ABYyMs ITIEPEMEHHBIMMU.

[IpoBoauTH MpoCTEHIINE UCCIIEAOBAHUS YPAaBHEHUN M CHUCTEM YpaBHEHHUH, B TOM
YUCJI€ C NPUMEHEHHEeM TrpaduyecKux MOpeacTaBieHUuN (yCcTaHaBIUBAaTh, HMEET JIU
ypaBHEHHME WJIM CHUCTEMa YpPaBHEHUH pELIEeHUs], €CJIM UMEET, TO CKOJIBKO, U IPOYEE).

Pemars nuHelHble HEpaBEeHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300pakaTh pellIeHUE
HEPABEHCTB Ha YMCJIOBOU MPSIMOIi, 3alIMCHIBATH PELLIEHHE C IIOMOIIbI0 CUMBOJIOB.

Pemars cucrembl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAOLIHUE
KBaJIpaTHOE HEPABEHCTBO, M300pa’kaTh pEIIEHHE CUCTEMbl HEPABEHCTB Ha YHCIJIOBOM
MPSIMOM, 3aIMChIBaTh PEIIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA P PELLIEHUU PA3JIMYHBIX 3a/1a4.

DOyHKUNH
PacriosnaBath (yHKUMM HW3Y4YEHHBIX BHJOB. lloka3pIBaTh CXeMaTHYECKH
pacmoioXKeHHe Ha KOOPAWHATHOW IUIOCKOCTHM TpadukoB (GYHKIUNA BHIA: Y = £X,

3

y=fx+b y=2 y=ax?+bx+c, y=x3 y=+x y=|x| B 3aBucumocrs

)
X
OT 3Ha4Y€HUN KOA3(P(PUIIMEHTOB, ONNUCHIBATH CBOMCTBA (PYHKIIHIA.
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Crpouth M wu300pakaThb CXEMaTHYeCKH TIpadUKU KBaApPATUUHBIX (YHKLIHH,
OTNMCHIBATH CBOMCTBA KBAAPATUIHBIX (DYHKIIUN MO UX Tpadukam.

PacriosnaBath KBaJpaTH4YHYIO (GYHKIUIO 10 ¢GopMysie, NPUBOAUTH IPUMEPHI
KBAaIPaTUIHBIX (PYHKIHUH U3 peaIbHON KU3HU, (PU3UKU, TEOMETPHH.

YucjioBble MOCJI€10BATEILHOCTH U MIPOTrPeccuu

PacriosnaBath apu(pMeTHUECKYI0 M TEOMETPHUUECKYIO TPOTPECCHH TPH PA3HBIX
crioco0ax 3aJaHusl.

BEITIONHATE BEIYMCIICHUS C UCITOJIb30BaHUEM (OPMYJT N-TO YieHa apu(PmMeTHdecKon
Y T€OMETPUYECKOM TTPOrpecCuii, CyMMbI MIEPBHIX N YJICHOB.

N300pakaTh 4ieHbI OCIEA0BATEIIHPHOCTA TOYKAMH Ha KOOPAWHATHOM IIJIOCKOCTH.

Pemrars 3agaun, CBSI3aHHBIE C YMCIIOBBIMHU IIOCIIEIOBATEIBLHOCTSIMU, B TOM YHCIE
3aJ]a41 U3 peTbHON KU3HHU (C MCTIOJIb30BaHUEM KaJIbKYISITOPA, HU(POBBIX TEXHOJIOTHH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Haumenosanue pasznena |Kommuectso OcHoBHOE OcHOBHBIE BUJIBI ACATEIBHOCTH 00 YyYarOIINXCs
(Tembl) Kypca 4acoB coZiep)KaHue

Hucna ¥ BEIYUCICHUS. 25 ITonsarue CucreMaTu3MpoBaTh U 000ramaTh 3HAHUA

PanmonanbHbIe unciia paIMOHAJIBHOI'O YKMciia. | 00 OOBIKHOBEHHBIX U JICCATUYHBIX JIPOOSX.
Apudpmernueckue CpaBHUBATH U YNIOPSII0YMBATh APO0HU, TpeoOpa30BhIBaAs
NerCcTBUS MpU HEOOXOAUMOCTH JIECATUYHBIE APOOU B OOBIKHOBEHHBIE,
C palMOHAJIbHBIMU OOBIKHOBEHHBIE B JE€CSITUYHBIE, B YACTHOCTH B OECKOHEUHYIO
gyucnamu. CpaBHEHHE, | ACCATUYHYIO JIPOOB.
YIIOPSIAOYNBAHUE IIpuMeHsaTh pa3Ho00pa3HbIe CIIOCOOBLI U PHUEMBI
pAallMOHAJIBHBIX YMCEJ. | BHIYMCJICHHS 3HAYEeHUI AP OOHBIX BbHIPAXKEHU,
Crenenp COZIEpKAIIMX OOBIKHOBEHHBIE U JIECITUYHBIE IpOOU:
C HaTypaJbHBIM 3aMEHATh MPU HEOOXOAUMOCTH AECATUUHYIO TPOOH
MOKa3aTeJIeM. OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECSITUYHOM, MPUBOINUTH
Pemienne ocHOBHBIX BBIpaKeHUE K popMe, Hanbosee yaoOHO! 1Sl BBIYUCIICHUH,
3ajJ1a4 Ha ApooHu, MpeoO0pa30oBBIBATH APOOHBIC BEIPAKEHUSI HA YMHOKEHHE U
MIPOLIEHTHI JIeJIEHUE JIECATUYHBIX Ipo0eH K NEHCTBUSIM C LIEJIBIMU
W3 peajlbHOU YYCIIAMHU.
MPAaKTUKH. IIpuBOAUTHL YK CI0BbIEe H OyKBEeHHBbIE IPUMeEPBI CTEIICHU
[Ipu3Haku 1enMMOCTH, | C HaTypaJbHBIM ITOKa3aTeJIeM, OOBSICHSS 3HAYCHUS
pa3oXKeHus OCHOBAHHUS CTETICHU U TTOKa3aTessl CTeNEeHU, HaXOAUTh
Ha MHO>KUTEJU 3HAYCHMs CTereHel Buaa a" (a — moboe palmoHaIbHOE
HaTypaJIbHBIX YHCE. YUCII0, N — HAaTYpaJIbHOE YUCIIO).
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PeanbHubie IMonumMaTh cMBICIT 3aNTUCH OONBIINX YHUCEI C TTOMOIIBIO
3aBUCHMOCTH. IIpsmast | gecaTuuHbIX ApoOeit u creneHeid uncia 10, npUMeHsATb UX
U obpaTHas B PEUIBHBIX CUTYalHUsIX.

npornopuroHagbHOCTH | [IpUMEHSITH MPU3HAKHU JIEIMMOCTH, Pa3JIOKECHUS Ha
MHOXXHUTEHN HATyPaJIbHBIX YHCEI.

PemaTp 3a1aum Ha 4acTH, IPOIEHTHI, IPOMIOPIIUH,

Ha HaXOXXJACHUE IpoOHr (MPOIEHTAa) OT BEJIUYHUHBI U
BEJIMYMHBI TIO €€ TpoOu (MPOIIEHTY), Npodu (TIpoIIeHTa),
KOTOPBII COCTaBJIsIET OHA BEJIMYHUHA OT JIPYTOM.
IIpuBoIUTH, pa3dUpPaTh, OLIEHUBATH PA3JIMYHBIC PEIICHUS,
3aluCH pelIeHUH TeKCTOBBIX 3a/1ad.

Pacno3HaBaTh U 00bSICHATH, OMUPASCh HA ONIPEICIICHUS,
MIPSIMO MPOIOPIIMOHAIBHBIE K 00OPAaTHO MPOMOPIIMOHATBLHBIC
3aBUCHMOCTH MEXIY BEIMIMHAMU; NPUBOAUTH MPUMeEPBI
ATUX 3aBUCUMOCTEN U3 peaTbHOTO MUPA, U3 IPYTUX YISOHBIX
MIPEJIMETOB.

Pemats npakTUKO-OpUEHTUPOBAHHBIC 33/1a41 HAa JpOOH,
MIPOIICHTHI, IPSMYIO U OOPaTHYIO IIPONOPIUOHATIBLHOCTH,

MIPOTTOPIIAH

Anrebpanyeckue 27 BbykBeHHbIE OBaajers anredpanyeckol TEPMUHOJIOTUEN U CUMBOJIMKOM,

BBIPKCHHUS BBIPKCHUS. NPUMEHATH €€ B MPOLIeCCe OCBOCHUS Y4eOHOro MaTepurania.
IlepemeHnHbIE. Haxonuth 3HaueHus1 OyKBEHHBIX BBIPAKEHUM TIPH 3a1aHHBIX
JlommycTumeble 3HAYCHUSIX OYKB; BBIMOIHATH BRIYUCICHUS IO (popMyam.
3HAYCHUSI BbInmoaHATH Tpeo0pa30BaHus IIEJIOTO BhIPAKCHUS
TIepPEeMEHHBIX. B MHOTOYJICH IPUBEJACHUEM MOJOOHBIX CIaraeMbIX,
DopMyJIEL. PacKphITHEM CKOOOK. BBINMOIHATH YMHOXXEHHE OJHOYJICHA
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IIpeoOpazoBanue
OyKBEHHBIX
BBIPAKCHUM,
pacKpbITHE CKOOOK U
MpUBEJICHNE

HO,I[O6HBIX cjaracMabIX.

CBolicTBa CTECIICHHU
C HAaTypaJIbHBIM
IIOKa3aTeJIeM.
MHoOTro41€eHHbI.
Cnoxxenue,
BBIYHTAHHE,
YMHOXXEHUE
MHOT'OYJICHOB.
DopMyiibl
COKPAaIIEHHOTIO
YMHOXEHUSI.
Paznoxkenue
MHOTO4YJICHOB
Ha MHOXUTEIIHN

Ha MHOTOYJICH M1 MHOTOWICHA HA MHOTOYJICH, MIPUMEHATH
(dhopMyIBI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyniecTBJIATH Pa3JI0KESHNE MHOTOYJICHOB HA MHOKHUTEIN
yTEM BBIHECEHHSI 3a CKOOKH OOIIEro MHOXKHUTEIIS,
MpUMEHEHUs (POPMYIIBI pa3HOCTH KBaJAPATOB, (HOpMyn
COKpAIIEHHOI'0 YMHOXKEHUS.

IIpuMeHsTH Tpe0Opa30BaHNE MHOTOYJICHOB JJISI PEIICHUS
pa3IMYHBIX 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX TTPEIMETOB,
W3 peajibHON MPaKTUKH.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHSI MaTEMaTUKH

YpaBHEHUsI U HEPABEHCTBA

20

YpaBHEeHUE, paBuiia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUJIBHOCTH
YPaBHEHUN.
JIuHeliHOe ypaBHEHHE

Pemiares nuHENHOE ypaBHEHUE C ONHOU IEPEMEHHOM,
NPpUMeEHSs IPAaBMUJIA [IEPEX0/1a OT UCXOIHOIO YPAaBHEHHUS

K pPaBHOCHUJIBHOMY emYy Oousiee mpocToro Buaa. IlposepsaTs,
SIBJISIETCSI JIU KOHKPETHOE YHUCJIO KOPHEM YPaBHEHUS.
IToaOupaTs npuMepHI I1ap YKCE, ABISIIOIINXCS PELIEHUEM
JINHEVMHOI'O YPaBHEHMs C ABYMs [IEPEMEHHBIMH.
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C OTHOU MEPEMEHHOM,
pELIEHHE JIMHEMHBIX
ypaBHeHUU. Penienue
3a71a4 ¢ MIOMOIIBIO
YPaBHEHUN.
JIuneliHoe ypaBHEHHE
C IByMs
MEPEMEHHBIMU U €T0
rpaduk. Cucrema IByx
JIMHEWHBIX YpaBHEHUM
C IByMs
MEePEMEHHBIMU

CTpouts B KOOPIMHATHOHN IUIOCKOCTH TpaduK JTUHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU; MOJIB3YsICh TPadUKOM,
NPUBOAMTHL IPUMeEPbI PELICHUSI YPAaBHEHUS.

HaxonuTtsh penieHMe CUCTEMBI IBYX JIMHEUHBIX YPABHEHUM
C IBYMSI IEPEMEHHBIMH.

CocTaBJjsATh U pelIaTh YPaBHEHUE WUJIM CUCTEMY
YPaBHEHUH IO YCJIOBUIO 33]a4M, UHTEPIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/a4H TOJIy4EHHBIN
pe3yJibTat

Koopnunats! u rpadukmu.
DyHKINHA

24

Koopnunara Touku
Ha npsimoii. HuciaoBbie
IIPOMEXKYTKH.
Paccrosinue mexny
JIBYMsI TOUKaMH
KOOpPJIMHATHOU
MPSIMOM.
[IpsimoyromnbHas
CHCTEMA KOOPAWHAT
Ha IUIOCKOCTH.
[Ipumeps! rpadukoB,
3aJlaHHBIX
dbopmymnamu.

HN300paxkaTh Ha KOOPAUHATHON NPSIMOI TOYKH,
COOTBETCTBYIOIINE 33IaHHBIM KOOPAWHATAM, JIy4H, OTPE3KH,
VHTEPBAJIbL; 3alIUChIBATh UX Ha aJre0pandeckoM s3bIKE.
OTMeuaTh B KOOPAMHATHON NJIOCKOCTH TOYKH T10
3aJJaHHBIM KOOpJAMHATaM; CTPOUTH I'papMKU HECITOKHBIX
3aBHCUMOCTEH, 3aJaHHBIX ()OPMYJIaMH, B TOM YHCIIE

C TIOMOIIBIO U(POBBIX JTaOOPAaTOPHUIA.

IIpuMeHATH, H3y4YaTh IPEeUMYIIECTBA,
MHTEPNPETUPOBATH rpadUUECKUN CIIOCOO MpeaCTaBICHUS
Y aHaJIM3a Pa3Hoo00pa3HON KU3HEHHOU MHMOpMAITUH.
OcBauBarb noHsATHE (YHKIINHU, OBJIAJCBAThH

(O YyHKIIMOHAIIBHON TEPMUHOJIOTUEH.

Pacno3naBars JimHelHYO QyHKImo Yy = kX + b,
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Urenue rpadgukon
peabHBIX
3aBUCUMOCTEM.
[TonsTe GyHKIMNU.
I'paduk pynxmun.
CaoiicTBa QyHKIIHH.
Jlunetinas GyHKIHS.
IMocTtpoenue rpaduka
JIMHEWHOUN (PYHKIINU.
I'paduk pynxmmm

y =|x|

ONMCHIBATH €€ CBONMCTBA B 3aBUCHUMOCTH OT 3HAYECHUU
koddpurmentor K u b.

Crtpoutsh rpaduku TuHeitHON QyHKIMU, QyHKIHH Y =| X|.
HNcnonb3oBaTh HU(PPOBBIE pecypehbl I TIOCTPOSHUS
rpaukoB PyHKIMN U U3yUE€HHUS UX CBOMCTB.

ITpuBoaUTE pUMeEPHI IMHEWHBIX 3aBUCHMOCTEN B pealbHbIX
MPOLIECCAX U SIBICHUSIX

YACOB 11O ITPOI'PAMME

[loBTOpEeHue u 0000IIEHNE 6 IToBTOpEHME Bb10uparTh, IPUMEHATH OLEHUBATH CIIOCOOBLI CPaBHEHUS
OCHOBHBIX ITOHSTUH YHCell, BBIMUCIICHUH, MPpeoOpa3oBaHUN BBIPAKECHU,
1 METOHOB Kypca pelIeHus] ypaBHEHU.
7 xyacca, o0001IeHNE OcyuiecTBIATH CAMOKOHTPOJIb BbINOJHSAEMBIX IEHCTBUN U
3HAHUI CaMOIPOBEPKY pe3ysbTaTa BbIUMCICHUN, NpeoOpa30oBaHu,
IIOCTPOECHUU.
PemaTsb 3a1a4un 13 peanbHON )XKU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHMS IS pELIECHUS 3a/1a4 U3 IPYrux
MpEeIMETOB.
Pemiars TekcTOBBIC 3212491, CDPABHUBATh, BLIOUPATH
CIoco0bI PEIICHUs 3a/1a4u
OBIIEE KOJIMYECTBO 102
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8 KUIACC
HaumenoBanue pasznena |[KoimuecTBo OcHoOBHOE OcHOBHBIE BUBI ACATEIBHOCTH 00YYarOIINXCS
(Tembl) Kypca 4acoB coJiep>KaHue
Uuncia 1 BBIYMCIICHUS. 15 KBanpartHbiii KOpeHB DopMyIMPOBATH ONpeJeIeHUe KBaIPATHOTO KOPHS

KBanpatHble KOpHU

u3 uncia. [lousitue
00 UpparTMOHAIIBHOM
yucne. JlecsaTuunnie
MPUOINKEHUS
UppaLMOHAIBHBIX
qucell.
JlelicTBUTEIbHBIE
yucia. CpaBHEHUE
OEeUCTBUTEILHBIX
4qucell.

YpaBHEeHUE BUAA

X2 = a.

CaoiicTBa
apu(pmMeTudecKux

KBaJIpAaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKCHUM,
coeprKaIux
KBaJIpaTHbIC KOPHU

13 4HCciia, apuPpMETUIECKOro KBaJIpaTHOTO KOPHS.
IIpuMeHSITH OIepalnio U3BJICUCHUS KBAIPATHOT'O KOPHS
13 YHCJIa, HCIOJIb3YSl [IPU HEOOXOIUMOCTH KAJBKYJISATOP.
OuneHuBaTh KBaIpaTHBIE KOPHH LIEIBIMU YUCIIAMU U
TECITUIHBIMU JPOOSMMU.

CpaBHMBATH M YNIOPSI/IOYMBATH PallMOHAJIBHBIE U
UppalMOHAJIbHBIE YHCIIA, 3alIMCAHHBIE C TIOMOILbIO
KBaJIpaTHbIX KOPHEH.

HcciienoBarh ypaBHEHUE X2 = @, HAXOJAUTh TOYHBIE U
npuoIkEHHbIe KopHU nipu a > 0.

HccaenoBarb CBOMCTBA KBAJAPATHBIX KOPHEN, IIPOBOAS
YUCJIOBBIE SKCIIEPUMEHTBI C UCITOJIb30BAHUEM KaIbKYJISITOPA
(koMmbIOTEPA).

Joka3pIBaTh CBOMCTBA apru(METHISCKUX KBaAPATHBIX
KOPHEW; MPUMEHSITH UX JJIs1 TPeoOpa30BaHUs BBIPAKECHUI.
BbInoHATH NPeodpa3oBaHusl BRIPAXKEHHUH, COMIEPKAIINX
KBaJIpaTHbIE KOPHU. BrIpaxkaTh nnepemMeHHbIe

W3 TEOMETPUUECKHUX U (Pu3mIecKux GopMyIIL.

BbIYuCIATH 3HAYEHUsI BEIPAKCHUH, COJIEpKAITUX
KBa/IpaTHbIE KOPHH, UCTIONIB3YsI IIPU HEOOXOANMOCTHU
KaJIbKYJISITOP.
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Hcnoab30Barb B XO0Aac€ pCIICHUs 3aaa4 3JICMCHTAPHBIC
npeacTaBJICHUA, CBA3aHHBIC C HpI/I6J'II/I)I(éHHI>IMI/I 3HA4YCHHUAMHN
BCJIIMYHH.

3HAKOMMUTHCH C I/ICTOpI/Ieﬁ Pa3BUTHUA MAaTCMAaTUKH

Uyiciia ¥ BBIYUCIICHUS.
CTeneHs ¢ LEILIM

CreneHsb C LEIBIM
IMOKAa3aTeJIEM.

DopMyJIMPOBATH OMNpeaeIeHne CTETICHH C IIETbIM
MoKa3aTesieM.

[OKa3aTeyieM CrangapTHas 3aluch IMpeacraBasiTh 3anMch OOJIBIITUX U MAJIBIX YHUCEN
YUCIIA. B CTaHJapTHOM BHJie. CpaBHUBATH YKCla U BEJIMYUHBI,
Pa3smepbr 00BEKTOB 3allMCaHHbIE C UCMOJIb30BaHUEM cTerneHu 10.
OKPY’KaIOIEro Mupa Hcnoabp3oBars 3anMCh 4MCEIl B CTAHIAPTHOM BUJIE
(OT pIeMeHTapHBIX JUJIsL BBIPAXKEHUSI pa3MepOB 0OBEKTOB, JUIMTEIBHOCTH
4aCTHI] IIPOLIECCOB B OKPYKAIOIIEM MHUPE.
J10 KOCMHYECKHUX DopMyJIMPOBATh, 3alIMCHIBATH B CHMBOJIM4eCKOH popme
00BEKTOB), A WJLJIIOCTPUPOBATH MPUMEPaMM CBOMCTBA CTEIIEHU
JUIUTENBHOCTD C LIEJIBIM ITOKA3aTeJIEM.
IPOLIECCOB IIpuMeHATH CBOMCTBA CTENICHU U TPEeOOpa3oBaHUs
B OKPYKAIOILLIEM MUPE. | BBIPAKEHUMN, COJIEPKAIIUX CTENIEHU C LEJIBIM ITI0KA3aTEJIEM.
CBoiicTBa CTENEHU BBINOJIHATH AefiCTBHUS C YUCIIAMU, 3alIMCAaHHBIMU
C LIEJIBIM TIOKA3aTeJieM | B CTaHJAAPTHOM BHJE (YMHOXXEHUE, J€JICHUE, BO3BEJICHHUE
B CTCIICHbB)
AnreOpanueckue KBanpatnsbIit Pacno3naBaTh KBaJgpaTHBIN TPEXUIIEH, yCTAaHABINBATH
BbIpakeHUs. KBaapaTHbIit TPEXUJIIEH. BO3MOYKHOCTB €TI0 Pa3JIOKEHUsI HA MHOXKHUTEJIN.
TPEXUIICH Paznoxxenne PackiaabiBaTh Ha MHOKHMTEIN KBaJIPAaTHBIN TPEXUIICH
KBaJ[paTHOT O C HEOTPULATEIIBHBIM JUCKPUMHUHAHTOM
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TpEX4YICHA
Ha MHOX>XHUTEIN

Anrebpandeckue
BBIPKCHUS.
AnreOpandeckasi JpoOb

15

AnreOpanyeckas
npo6s. JlomycTumbie
3HAYCHUSI
TIEePEMEHHBIX,
BXOISIIITAX

B aireOpanyeckue
BBIPAKEHUSI.
OCHOBHOE CBOWMCTBO
anredpandecKkoin
npobu. CokpailieHrue
Tpo0eii.

CroxxeHnue,
BBIUMTAHUE,
YMHOXXEHHE U JICIICHUE
anreOpanvecKux
TpoOeii.
[IpeoGpazoBanue
BBIPAKEHUM,
coaepKaIImx
anreOpanydeckue
Ipoon

3anuceIiBaTh anreOpandeckue BeipaxxeHus. Haxomurnb
001aCTh ONpeIeNIeHUs PallMOHATILHOTO BBIPAKECHUS.
BbINOJIHATH YHCIIOBBIC TTOJICTAHOBKH U BBIYHUCJIATH
3HaY€HHE APOOH, B TOM YHCIIE C TIOMOIIBIO KaIbKYJISITOPA.
DopMyJIMPOBATH OCHOBHOE CBOMCTBO ajredpandeckon
JpoOU ¥ MPUMEHSATH €ro sl mpeoOpa3oBaHUs IPOOEH.
BbINOIHATH AeHcTBUS C aNre0pandecKuMu IpoOsiMH.
[IpumensTh peoObpa3zoBaHUs BBIPAKEHUH TSI PEIICHUS
3am1a4d. Beipaxkars nepemenHsle U3 popmyn (pu3HIECcKuX,
T€OMETPUUECKHUX, OMTUCHIBAIOIINX OBITOBBIC CUTYAITHH )
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YpaBHEHUS] U HEPABEHCTBA. 15 Ksanparnoe Pacno3zHaBarhb KBaJ[paTHbIC YPABHECHMUSI.

KBanparHble ypaBHEHMU ypaBHeHue. HenonHoe | 3anucbiBaTh GOpPMYJy KOpHEN KBAAPAaTHOIO YPAaBHEHHS,
KBaJIpaTHOE peliaTh KBaJApPaTHble YPABHEHHMSI — IIOJIHBIE U HETIOJIHBIE.
ypaBHeHue. opmyia IIpoBoauTh MpocTeinme HccJae0BaAHUs KBAAPaTHBIX
KOpPHEU KBaJIpaTHOI'O YPaBHEHUH.
ypaBHeHuUs. Teopema Pemiars ypaBHeHHUs, CBOISIINECS K KBaAPAaTHBIM,
Buera. C MOMOIIILIO TPEOOPa30BaHUN U 3aMEHON TIEPEMEHHOM.
Pemenne ypaBHeHwuid, Hao6uaoaars 1 aHAIU3UPOBATH CBA3b MEXKAY KOPHSIMU U
CBOJSIIINXCS K03 (pumeHTaMu KBaIpaTHOTO ypaBHEHUSI.
K KBaJIpaTHBIM. dopmyaupoBaTh Teopemy Buera, a Takkxe oOpaTHyIO -
[Ipocreiine npoOHO- | TeOpeMy, IPUMEHSITh 3TH TEOPEMBI ISl PEIICHUS
panroHaJIbHbIC 3a1a4.
YPaBHEHHUS. PemaTh TeKcTOBBIE 32/1a4HU AJIr€OpandeCKUM CIIOCOOOM:
Pemenne TekCcTOBBIX MEPEXOAUTH OT CIOBECHON (POPMYIUPOBKH YCIIOBHS 3a1a41
3aJ1a4 C IIOMOIIbIO K aJireOpanyveckoi MOJIeNIN IMyTEM COCTABJICHUS YPaBHEHUS
KBaJ[paTHBIX peuIaTh COCTABJICHHOE YPABHEHUE; UHTEPIPETUPOBATH
YpaBHEHUN pe3yJbTar.

3HAKOMHUTBCS C UCTOPHE Pa3BUTHUS ajIreOpbl
YpaBHEHUsI U HEPABEHCTBA. 13 JIuHelHoe ypaBHEHUE PacnozHaBaTh JMHENHBIE YPAaBHEHUS C ABYMSI

Cucrembl ypaBHEHUH

C IByMsI
IIEPEMEHHBIMU, €r0
rpaduk, mpumMepsl
pELIEHUsT YPaBHEHUN
B LIEJIBIX YHUCJIAX.
Pemenne cucreM aByx
JIMHEHHBIX YPaBHCHUU

NepEMEHHBIMU.
Crpourts rpaduky JMHEHHBIX YpaBHEHUN, B TOM YHCJIE
HCNOJIb3Ysl HH(PPOBBIE pecypcehl.

Pa3zimuare napasielbHble U IEPECEKAIOIIMECS TTPSIMbIE
10 UX YpPaBHEHHUSIM.

Pemareb cucteMsbl 1ByX JMHEUHBIX YPAaBHEHUM C JABYMS

IEPEMEHHBIMU NOJACTAHOBKON U CIIOKEHUEM.
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C OAByMs Pewmares npocrenime CUCTEMBI, B KOTOPBIX OJJTHO
IIEPEMEHHBIMH. W3 YPaBHEHUH HE SIBIISIETCS JIUHEHHBIM.

IIpumeps! pelieHus IIpuBoauThL rpadMuecKy0 MHTEPNPETALUIO PEIICHUS
CHCTEM HEJIMHEHNHBIX YPaBHEHMUS C IBYMs IIEPEMEHHBIMU U CUCTEM YpaBHEHUU
YPaBHEHMH C ABYMs C IByMs IEPEMEHHBIMH.

IIEPEMEHHBIMH. Pemarh TeKCTOBBIE 32124 AITe€OpandecKUM CITOCOOOM
I'paduueckas

HWHTEpIpEeTaLus

YpaBHEHUS C ABYMSI
IIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUM C IByMsl
MEePEMEHHBIMMU.
Perienune TeKCTOBBIX
3a7a4 C IIOMOIIbIO
CHCTEM YPaBHEHUU

YpaBHEHUSI U HEPABEHCTBA. 12 Yucnosbie D opmMyIHpPOBaTh CBOMCTBA YHCJIOBBIX HEPABEHCTB,

HepaBencrsa HEPABEHCTBA U UX WUTIOCTPUPOBATh UX HA KOOPJAMHATHOU NPSIMOU, JOKA3bIBATH
CBOMCTBA. anreOpanydecKkH.
HepaseHnctBo ¢ onHOM IIpuMeHATHL CBOMCTBA HEPABEHCTB B XOA€ PCILICHUS 3a1a4.
IIEPEMEHHOM. Pemiars 1rHENHBIE HEPABEHCTBA C OJTHOW IIEPEMEHHOM,
JIunevinbie U300pakaTh PEIICHNE HEPaBEHCTBA HA YUCIOBOU TIPSIMOIA.
HEPABEHCTBA C OJHOU Pemathb cucteMbl TMHEHHBIX HEPABEHCTB, U300paxkaTh
IIEPEMEHHOMN U UX pelLIEHNE CUCTEMBI HEPABEHCTB Ha YHUCJIOBOU MPSIMOM

peurenue. CructemMbl
JINHEWHBIX HEPABEHCTB
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C OJHOU IEPEMEHHOU
U UX pEIICHUE.
N3oOpaxenue
pELIEHUs] TUHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCIOBOU
apsIMoOn
DOyHKIUMN. 5 [NonsiTne GpyHKIINN. Hcnoab3oBaTh QyHKIIMOHATFHYIO TEPMUHOJIOTHIO U
OCHOBHBIE TIOHSITUS OO6nacTth onpeneeHuss | CMMBOJIUKY.
Y MHOXKECTBO BbiuucasaTh 3HaYeHus1 QYHKIUN, 3a1aHHBIX (popMyIaMu
3HAYCHUH (PYHKIIHH. (TIp1 HEOOXOTMMOCTH UCIIOIB30BATh KABKYJIATOD);
CrocoOsI 3a1aHuns COCTABJIATH TA0JAMIBI 3HAYEHU DYHKIINU.
byHKITHIHA. CTpouTts no TouKaMm rpapukm QyHKIIHiA.
I'paduk bynkmm. OnuckiBaTh cBoiicTBa (YHKIIMU HA OCHOBE €€
CsoiicTtBa GyHKIIHH, rpaguuaecKoro MmpecTaBICHUs.
HX oToOpaxeHue Hcnonb3oBaTh GYHKINOHAIBHYIO TEPMHUHOJIOTMIO U
Ha rpaduke CHMMBOJIUKY.
HccaenoBarhb ipuMepsl rpa@uKOB, OTPAKAIONIUX pPEeaTbHbIC
npoueccsl U siBiaeHus. [IpuBoauTH NpUMepbI MIPOLIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMMU.
Hcnonb30BaTh KOMIIBIOTEPHBIE IIPOrPaMMbI
JUJIL IOCTPOEHUS TrpauKOB (PYHKIHMH U N3YyUEHUS UX CBOMCTB
DyHKIIHUH. 9 YreHune u mocTpoeHue Haxoauth ¢ moMoIbio rpadpuka QyHKIIUHN 3HAYCHUES OJTHON
Uucnoseie pyHKIIUN rpadukoB PyHKIIHIA. W3 pacCMaTPUBAEMBbIX BEJIMYMH 110 3HAYECHUIO APYTOu.
[Ipumeps! rpadukoB B HecnoxHBIX cnydasx BbIpaKaTh GopMyJI0oM 3aBUCUMOCTH
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bysKIM, MEX/1y BEIIMYMHAMU.

OTPAKAIOIINX OnuceIBaTh XapakTep U3MEHEHUS OOHON BEJIUYUHBI
pE€alibHbIE MPOLECCHI. B 3aBUCUMOCTH OT U3MEHEHHUS JAPYTOu.

dyHKIMH, Pacno3naBathb Buabl u3ydyaeMbix GpyHkuuii. [loka3biBaTh
OIIMCBIBAIONINE cXeMaTH4YeCKH I0JIO)KEHUE Ha KOOPAMHATHOMN MIOCKOCTH
IPAMYIO M OOPaTHYIO rpadukoB GyHknmii Buma:y = X2,y = x3, y =/x, y = |x]|.
MPONOPIHUOHAIIBHBIC HUcnonb3oBarb QyHKINOHAIBbHO-TPapUIECKHuE
3aBUCHUMOCTH, UX NpeACTABJEHM JUJIsI PEIICHUS U UCCIIEIOBAHUS YPABHEHUN U
rpaduku. CUCTEM YPABHECHUU.

I'padpuk byHxnun MpumMensTh HU(POBLIE pecypchl Ui TOCTPOSHUS

y = X2 rpaduKoB QyHKIUHA

DOyHKIMHU

y = )(2’ y = )(3’

y =vx, y = |x];
rpaguueckoe perieHue
YpPaBHEHUU U CUCTEM

ypaBHEHUM

[loBTOpEeHue u 00001IIeHNE 6 [ToBTOpEHME Bb10upaTh, IPUMEHATH, OLIEHUBATH CMIOCO0ObLI CPaBHEHUS
OCHOBHBIX TTOHSITUH U YHCell, BRIYUCIICHUH, TpeoOpa3oBaHUil BEIpAXKESHUN, PEIICHUS
METOJ0B KypcoB 7 U 8 YpaBHECHUH.
KJIacCOB, 00001IIeHNE OcyimecTBIsATE CAMOKOHTPOJIb BBIIIOJHSAEMBIX NEUCTBUN U
3HAaHUU CaMONPOBEPKY pe3yibTaTa BEIYMCIICHUM, TPEOOpa30BaHUM,

ITIOCTPOEHUU.
Pemars 3a1a4u U3 peajibHOM )KU3HU, IPUMEHSATH
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MaTEeMaTUYECKUE 3HAHUS IS PELICHUs 3a/1a4 U3 ApYyrux
IIPEIMETOB.

Pemath TekcTOBBIE 321244, CPABHUBATH, BLIOMPATH
CIIOCOOBI pelIcHUs 3a1a4u

OBILEE KOJIMYECTBO
YACOB I1O IIPOTPAMME
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9 KUIIACC
HaumenoBanue paznena  |KomauuecTBo OcHoBHOE OCHOBHBIE BHHI JICATEILHOCTH 00 Y4JarOITUXCS
(TemMnl) Kypca 4acoB coaep KaHue
Uucrna v BBIYMCIICHUSL. 9 Pannonanehbie uncna, | PasBuBaTh npeacraBJieHHsl O YUCIIaX: OT MHOXKECTBA

JlencTBUTEIIbLHBIC YHCA

MppalOHaJIbHbIE
qH1clia, KOHCYHBIC U
OCCKOHEYHBIC
JIECATUYHBIC TPOOH.
MHOKeCcTBO
JEeHCTBUTEIbHBIX
qHCeT;
OeMCTBUTCIBbHBIC
qrcia Kak
OCCKOHEYHBIC
JIECATUYHBIC TPOOH.
BzauMHO oHO3HAYHOE
COOTBETCTBUE MEXKAY
MHO>ECTBOM
OEeNCTBUTEIBHBIX
9HCEI U MHOXKESCTBOM
TOYEK KOOPJTUHATHOMN
IIPSAMOM.

CpaBHeHue
JCUCTBUTEIIHLHBIX YHCE]I,
apudMeTHIECKHE

HAaTypaJIbHbIX YUCEJ O MHOXKECTBA ICHCTBUTEIIbHBIX YHCEIL.
O3HAKOMHUTBCH C BO3MOKHOCTBIO MPEACTABICHUS
IOEeMCTBUTENBHOI'O YHUCIa KaK OECKOHEYHON JECITUYHON
JpoOY, IPUMEHSITh JIECITUYHbIE TPUOIMKEHUS
palMOHAJIBHBIX U UPPALMOHAIBHBIX YHCE.

HN300paxarh 1EHCTBUTEIbHBIE YUCIIA TOUKAMU
KOOPAWHATHOHW IIPSIMOU.

3anuchIBaTh, CPABHUBATH U YIIOPSAA0YMBATH
JIeCTBUTEIIbHBIE YHCIIA.

BbInoaHATH, coueTast yCTHbIE U MUCbMEHHbIE TPUEMBI,
apu(pMeTHYecKHUe JeiiCTBUs C pallMOHAJIBHBIMH YHUCJIAMU;
HAXOJAMTh 3HAYCHUS CTEIIEHEH C LEJIbIMU ITOKa3aTeIsIMU U
KOpPHEH; BBIYUCIAATH 3HAYCHUSI YUCIOBBIX BBIPAXKECHUU.
Ilosyuyurs npeacraBjeHue O 3HAUUMOCTHU
JIEHCTBUTEIILHBIX YMCE B MPAKTUYECKOMN €SI TE€TbHOCTH
4EJI0BEKA.

AHAJIN3MPOBATH U /1€JIaTh BBIBOAbI O TOYHOCTHU
NPpUOIIMKEHUS TEHCTBUTEILHOTO YHCIA TIPU PELICHUH
3a1ad.

OKpyrJsiTh J€MCTBUTEIIbHBIE YHCIA, BHINOJIHATH
NPUKUIKY PE3yIbTaTa BBIYUCICHUHN, OEHKY 3HaYCHUN
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OeHCTBUS

C IEUCTBUTCIBHBIMU
YUCIJIAMH.
[TpubnmxéHHOE
3HAUYCHUE BEJINYUHBI,
TOYHOCTH
MPUOIMIKESHUS.
OxpyriieHue yucer.
I[Ipuknaka n oneHka
pEe3yIbTaTOB
BBIYHMCJICHUM

YHUCIOBBIX BBIPAKECHHH.
3HAKOMUTBLCH ¢ MCTOPUEH pa3BUTHUS MaTEMaTHUKHU

YpaBHEHUSI U HEPABEHCTBA.
YpaBHEHUS C OJTHOU
IEPEMEHHON

14

JIuHelHOE ypaBHEHUE.
Pemenne ypaBHeHwuit,
CBOJSIIIUXCS

K JIMHCHHBIM.
KBanpatnoe
ypaBHeHue. Pemenue
YPaBHEHUH,
CBOIALIMXCS

K KBaJpaTHBIM.
buksanpartHbie
YPaBHEHHUS.

[Tpumeps! pentenus
YPaBHEHUH TPETbEH

W 4YETBEPTOU CTENECHEN

OcBaunBaTtb, 3alIOMUHATH U IPUMEHATH rpapuyecKkue
MeTOAbI IPU PEIICHNN YPABHEHUM, HEPABEHCTB U UX
CHUCTEM.

Pacno3naBarhb 1ienpie U JpOOHBIC ypaBHEHHS.

Pemiars JinHeliHbIC U KBA/IPATHbIC YPABHCHUA,
YpaBHEHUS, CBOJSIIMECS K HUM, IpocTeimne JpooHo-
paluMvoOHaJIbHbIC YPAaBHEHMUS.

IIpenJsiaraTe BO3MOXXHBIE CLIOCOOBI PELIEHUS TEKCTOBBIX
3a71a4, 00CyK/1aTh MX M pellaTh TEKCTOBBIE 3a/1a4U
pa3HbIMH ciocoOaMu.

3HAKOMUTBCS C UCTOPHEN pa3BUTHUSI MaTEMaTUKHU
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pa3IoKEeHUEM

Ha MHOXXUTEIH.
Pemenne npobHO-
palMOHAIBHBIX
YPaBHEHUH.

Pemienue TekcToBBIX
3a7a4 alreOpandecKum
METOI0OM

YpaBHEHUSI U HEPABEHCTBA.
Cucrembl ypaBHEeHU I

14

YpaBHEHUE C IBYyMsI
MEPEMEHHBIMU U €T0
rpaduxk.

Cucrema aByx
JIMHENHBIX YpaBHEHUM
C IBYMs
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CHUCTEM JIBYX
YpaBHEHUM, OJHO

U3 KOTOPBIX JUHENHOE,
a Ipyroe — BTOpou
CTEIECHU.
I'paduueckas
VHTEpHpeTanus
CHUCTEMBbI YpaBHEHUMN

C ABYMsI IIEPEMEHHBIMH.
Pemenne TekCcTOBBIX

OcBanBaTh U IPUMEHSATH TPUEMBI PEIICHUS CUCTEMBI
JIByX JIMHEWHBIX YpPaBHEHUI C IByMs NIEPEMEHHBIMH U
CHUCTEMBI IBYX YpaBHEHMH, B KOTOPBIX OJTHO YPAaBHEHUE HE
SIBJIICTCS JIMHECHHBIM.

Hcnoab3oBaTh PyHKIIMOHATBLHO-TpadUIECKUE
MPEJICTAaBJICHUS JJIs1 pellleHUsl U UCCJIeI0BAHUS YPaBHCHUN
Y CUCTEM.

AHAJIU3UPOBATH TEKCTHI 3a7a4, peliaTh UX
anredpanvdecKuM CIocOOOM: MepPeXoaUuTh OT CIIOBECHON
(bOpMYIIMPOBKH YCIIOBHS 3aJla4uM K aJIreOpandecKor MoIeu
IIyTEM COCTABJICHUSI CUCTEMBI YPABHECHHU;, pellaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHUI; HHTEPNPeTHPOBAThH
pe3yrbTar.

3HAKOMUTBLCS ¢ HCTOPUEH Pa3BUTHUS MaTEMaTHUKH
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3a7a4 anreOpandecKum
Crocooom
YpaBHEHUSI U HEPABEHCTBA. 16 YucnoBbie YurTarth, 3aIUCHIBATH, IOHUMATh, HHTEPNPETHUPOBATH
HepaBeHnctBa HEpPaBEHCTBA U UX HEPaBEHCTBA; UCHOJIb30BaTh CUMBOJIUKY U TEPMHUHOJIOTHIO.
CBOIICTBA. BbinoaHsaTh Tpeo0pa3oBaHusl HEPABEHCTB, HCNOJIb30BATh
JInHelnbIe JUJT IpeoOpa30BaHUs CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEpaBEHCTBA PacniozHaBaTh JIMHEMHBIE U KBAaJpaTHbIE HEPABECHCTBA.
C OIHOU MEPEMEHHOU Pemnarb nUHEWHBbIE HEPABEHCTBA, CUCTEMbI JIMHEUHBIX
1 UX pELICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAOIIINX
Cucrembl JIMHEHHBIX KBaJIpaTHOE HEPABEHCTBO, U pPELIaTh UX; 00CYy:KAaTh
HEPABEHCTB C OAHOMN MOJIy4YE€HHbIE PELICHUS.
IIEPEMEHHON U UX HN300paxkaTh pelieHrne HEPABEHCTBA U CUCTEMbI HEPABEHCTB
peLieHue. Ha YMCJIOBOU MPSIMOU, 3alIUCBIBATH PEIICHUE C IIOMOIIBIO
KBanparnubie CHMBOJIOB.
HEPaBEHCTBA U UX Pemarhb KBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YsI
pelieHue. rpauueckue rnpeicTaBICHUs.
I'paduueckas OcBauBaTh U IPUMEHSATH HEPABEHCTBA IIPU PELICHUU
HHTEpHpeTanus pa3IUYHBIX 337a4, B TOM YHUCJIE IIPAKTUKO-
HEPAaBEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C IBYMs
MepEMEHHbIMU
DyHKITUN 16 KBanparnunas Pacno3naBaTthb BUIbI U3y4aeMbIX (QYHKIIHIA;
dbynkmus, e€ rpaduk 1 | WIVIIOCTPUPOBATH CXeMATH4eCKHU, O0bSICHATH
cBoiictBa. [lapabona, pacmoJIo)KEeHUE Ha KOOPAUHATHON TIOCKOCTHU T'pauKOB
KPS KD |y = oy = b+ by = Ky =
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CHUMMETPHUH TTapaloJIbI.
I'padukn Gpyakimii:

= kx,

= kx + b,

1l
X
T

KKK K KK
>
N

I
=

y =x3y = Vx, Y = |x| B 3aBHCUMOCTH OT 3HAYCHUM
K03(PUIIMCHTOB; OMMUCHIBATh UX CBOMCTRBA.
Pacno3naBaThb KBajpaTHUHYIO QYHKIIHIO IO hopmyrie.
IIpuBoaUTH NPUMeEPHI KBAAPATUIHBIX 3aBUCUMOCTEH
W3 peaJbHOM KU3HU, (PU3UKHU, TEOMETPHUH.

BeisaBasaTh 1 0000111aTH OCOOEHHOCTH rpaduka
KBaapaTu4HON QyHKIMU Y = ax?> + bx + c.

Ctpouts 1 U300paxkarb cXxeMaTHYeCKH TpaduKku
KBaJIPATUYHBIX PYHKIIHH, 3aJaHHBIX (DOPMYJIaMH BHIA
y = ax3,y = ax?> + ¢,y = a(x + p)2,y = ax?> + bx + c.
AHAIU3UPOBATH M MPUMEHATH CBOHCTBA U3YYCHHBIX
(YHKIUN 1S KX IOCTPOCHUSI, B TOM YHCJIE C TIOMOIIBIO

U(PPOBBIX PECYpPCOB

UuciioBEIE
MOCJIEOBATEIILHOCTU

15

ITonsiTne yncioBon
MOCJIEOBATEIbHOCTH.
3anaHue
MOCJIEOBATEIbHOCTH
PEKYPPEHTHOMU
hopmyoit u
(opmyoit N-ro uneHa.
Apudmernueckas u
reoMeTpudecKas
MPOTPECCHUU.
dopmyIibl N-ro 4ieHa
apuMeTHIECKON U
reOMETPUYECKOU

OcBauBaTh U NPUMEHSITh UHICKCHBIC 0003HAYCHUS,
CTPOMTDH pedyeBble BHICKA3BIBAHUSA C UCITOJIb30BaHUEM
TEPMHUHOJIOTUH, CBA3aHHOW C MOHSITHEM
MOCIEe0BATECIbHOCTH.

AnanauzupoBarb GopMyny N-To YjIeHa
MOCJIEAOBATEIbHOCTH WM PEKYPPEHTHYIO (hOPMYITy

M BBIYHUCJISTH YICHBI IOCIEI0BATSIbHOCTEN, 3aJaHHBIX
3TUMH (HOPMYJTaMHU.

YcraHaBanMBaTh 3aKOHOMEPHOCTh B TOCTPOCHUH
MOCJIeI0OBATEIbHOCTH, €CJIU BBIITUCAHBI TIEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaThb apu(PpMETHISCKYIO U TEOMETPUUIECKYIO
MPOTPECCHU MPHU PAa3HBIX CITOCO0AX 3aJaHUs.
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OpPOrpeCCUid, CYMMBI
MEPBBIX N YJIECHOB.
H300pakeHre YJICHOB
apupMeTHIeCcKon 1
reOMETPUYECKOU
MIPOrpeccruii TOYKaMH
Ha KOOPpANHATHOU
IJIOCKOCTH.
JIuHelHbIN n
3KCIIOHEHIINAIIbHBIN
pocT.

CrnoHbIE IPOLEHTHI

Pemars 3a1aun ¢ ucnoias30BaHueM (popmys N-To dieHa
apu(pMEeTHIECKON U T€OMETPUUECKOMN TTPOTrpecCcuii, CyMMBbI
MEPBBIX N YJICHOB.

HN300paxarTs 4JI€HBI [10CIEI0BATEIBHOCTH TOYKAMU

Ha KOOPJAWHATHOU INIOCKOCTH.

PaccmaTpuBarb npuMepbl NPOLECCOB U IBJICHU M

13 pEATbHOM KU3HH, WLTFOCTPUPYIOLINE U3MEHEHUE

B apu(PMETHIECKON MPOTPECCHH, B TECOMETPUIECCKOMN
Mporpeccuu; n300pa’kaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpagu4ecku.

Pemathb 3a1a4u, CBA3aHHBIE C YUCIOBBIMU
IOCJIEA0BATEIbHOCTSIMU, B TOM UHCJIE 33/1a4U U3 PEaIbHOU
’KM3HHU C UCIOJIb30BaHUEM ITU(PPOBBIX TEXHOJIOTUH
(1eKTPOHHBIX TAOJIHII, TPaPUIECKOr0o KaTbKYJIATOpa U T.11.).
PemaTp 3a71a4u Ha CJIIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3a71a4M U3 peaIbHOM MPAKTUKH (C UCTIOIB30BAHUEM
KaJIbKYJISITOPA).

3HAKOMMTBCS C UCTOPHEN pa3BUTHS MaTEMaTUKHU

[loBTOpEeHME, 0000IICHUE,
cHUCcTEMAaTu3alys 3HaHUuU

18

Yuciaa u
BbIYMCJIeHMsI (3aITHCh,
CpaBHEHHUE, AN CTBUS
C IEUCTBUTENbHBIMHA
4ucliaMy, YUCIIOBast
npsiMasi; IPOICHTHI,
OTHOILICHUS,
MIPOTIOPIINH;

OnepupoBaTh NOHATHUSIMM: MHOXXECTBO, TOAMHOKECTBO,
omnepanyy HaJl MHOKECTBaMH; UCHOJIB30BaTh IpaduuecKoe
MpEeJICTaBJICHUE MHOXKECTB JJIs1 ONMCAHUS pPeaTbHBIX
MPOLIECCOB U SIBJICHUH, IMPU PEIICHUH 3a]1a4 U3 APYruxX
Y9EOHBIX IPEIMETOB.

AKTyaJIM3MpPOBATHh TEPMHUHOJIOTUIO 1 OCHOBHBbIE
JNeldCTBUSA, CBA3aHHbIE ¢ YUCJIAMHU: HATYpAIBLHOE YHUCIIO,
MMPOCTOE M COCTaBHOE YHCIIA, ACTUMOCTh HATYPaAITbHBIX
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OKpYTJICHUE,
MpUOIMKEHNUE,
OIICHKA; pelICHHE
TEKCTOBBIX 3a/1a4

4HCell, IPU3HAKU JIEIUMOCTH, LIEJI0€ YUCIIO, MOAYIb YHUCIIA,
OOBIKHOBEHHAsI U JIECATUYHAs IPOOH, CTAaHIAPTHBINA BU
qucia, apupMETHIECKUN KBaJIPATHBIN KOPEHb.
BbInOJHATE AeiicTBHS, CPABHMBATH M YIIOPAA04YMBAThH

apu(pMeTHIECKUM YHCIIa, IPEJICTABIATh YMCIa Ha KOOPANHATHOM MPSIMOM,
CIIOCOOOM) OKPYIJIATh YUCJIA; BHINOJIHATH NPUKUAKY M OLEHKY
pe3yabTaTa BHIYUCICHUN.
Pemats TekcToBbIE 32124 apU(PMETHICCKHUM CITOCOOOM.
Pemats npakTuyeckue 3aaum, CoAepKaline MpoLueHTHI,
JIOJTIH, YaCTH, BBIPAXKAIOIIHE 3aBUCUMOCTH: CKOPOCTh —
BpEMsI — PAacCTOSIHUE, [IeHAa — KOJIMYECTBO — CTOUMOCTb,
00BEM pabOThl — BpeMsi — IPOM3BOIUTEIBLHOCTH TPy/a.
Pa36upartp peasibHbIC )KU3HEHHBIC CUTYallNH,
¢opmyiupoBaTh UX Ha SI3BIKE MATEMATHKH,
HAXOAMTH PEIICHUE, IPUMEHSSI MaTeMaTUYECKHUI arrapar,
HHTEePNPEeTHPOBATH PE3ybTaT
Adredopanyeckue OnepupoBaTh NOHATHUSMHU: CTEIEHb C LEJIBIM
BbIPaKeHUs rokasareiieM, apuMEeTHISCKUI KBaJIpaTHBIA KOPEHb,
(mpeobpazoBaHue MHOT'O4JIeH, alirebpanyeckasi Ipo0b, TOXKIAECTBO.
anredpandecKux BbINOJTHATHL OCHOBHBIE A€fiCTBHS: BBITIOIHITH PACUEThI
BBIPaYKEHUMH, 1o opmyram, IpeoOpa3oBHIBATH 1IEJIbIE, TPOOHO-
JIOITyCTUMBIE palMOHAIbHBIE BBIPAYKEHUSI U BBIPAXKEHUS C KOPHSIMU,
3HA4YEHUs) peaIM30BBIBaTh PA3JIOKEHUE MHOTOUYJIEHA HA MHOKUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (POPMYIT pa3HOCTH
KBaJpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH; HAXOJAUTh
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JIOITYyCTUMBbIE 3HAUECHUSI IEPEMEHHBIX TSI IPOOHO-
paLMOHAJIBHBIX BBIPAXKEHUM, KOPHEH.
MoaeaupoBaTh ¢ IOMOIIBIO GOPMYIT peaabHbIE MPOIECCHI

Y SIBIICHUS
DOyHKIUH OnepupoBaTh NOHATUAMU: QPYHKIMS, rpaduK QYHKIIUH,
(moctpoenue, HyJ1 (QYHKIIHH, IPOMEKYTKH 3HAKOITOCTOSTHCTBA,
CBOMCTBa U3YYEHHBIX MIPOMEXYTKH BO3pacTaHMsl, yObIBaHUs, HAHOOJIbIIIEE U
byHKIIMIA; HauMEHbIIIee 3HaUYCHUs (PYHKIIUU.
rpaduyueckoe pemeHne | AHAJIU3UPOBATH, CPABHUBATH, 00CYKAaTh CBONWCTBA
YPaBHEHUH U UX (yHKOUHA, CTPOUTH UX TpauKH.
CHUCTEM) OnepupoBaTh NOHATUIMU: TIPSAMasi IPOIIOPLHUOHAIIBHOCTb,

oOpaTHasi NPONOPUUOHATLHOCTb, JIMHEWUHAs (PyHKIIMS,
KBaJpaTuyHas QyHKIHS, mapabona, rurnepoora.
Hcnoab3oBats rpadgyky 1151 ONPEAEIICHUS] CBOMCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, ISl PELIEHUs 3a7a4d U3 JIPpYrux
y4€OHBIX MPEIMETOB U PEATLHOM KU3HU; MOAEJIUPOBATH

C MOMOIIBIO TPA(PUKOB peabHBIE TPOIIECCHI U SIBJICHUS.
Beipaxarth popmMys1aMu 3aBUCUMOCTH MEXY BEJIMYMHAMU

OBILIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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DOEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA
«CEOMETPUS» B 7-9 KITACCAX

IMMOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWH M3 OCHOBHBIX PA3/ICJIOB IIKOJIBHOU MaTEMaTUKW, UMEIOIIUN
CBOEH IIENIbI0 OO0ECHEYUTh HM3y4YEHHUE CBOWCTB M pa3MepoB (UTYp, UX OTHOIICHHH U
B3aMMHOE€ pPACIIOJIOKEHHUE, OMUPACTCS Ha JOTMYECKYI0, [A0Ka3aTelbHYIO JHHUIO.
llenHOCTHP W3y4YeHUS TEOMETPHUHM Ha YPOBHE OCHOBHOTO o0OImIero oOpa3oBaHUs
3aKJII0YaeTCsI B TOM, 4YTO OOYYaIONIUICS YYWUTCS MPOBOJHUTH JIOKAa3aTeIIbHBIC
paccyXJeHusi, CTPOUTh JIOTUYECKHME YMO3aKIIOUEHHs, JOKa3blBaTh HCTUHHBIC
YTBEPXKJICHUSI W CTPOUTH KOHTPIPUMEPHl K JIOXKHBIM, IIPOBOJUTH PACCYXKJICHUS
«OT TIPOTHUBHOI'O», OTJHWYaTh CBOHCTBA OT IPHU3HAKOB, (POpMYyIHpOBaTH OOpaTHBIC
YTBEPXKJICHUS.

BTopoli 1IEHHOCTBIO H3Yy4YEHHSI T€OMETPHU SBIICTCA MCHOJIb30BaHUE €€ Kak
WHCTPYMEHTA IIPU PEIICHUM KaK MaTeMaTU4YEeCKHWX, TaK U MPAKTUYECKUX 3ajad,
BCTPEYAIOIINXCS B pealbHOM *)u3HU. OOydarommiics: JOHKEH HAYYUTHCS OMPEASUTh
FeOMETPUYECKYIO (DUTYpY, ONMHUCATh CIIOBAMH JAaHHBINH UYEPTEX WIM PUCYHOK, HAUTH
IUIOIIAJIb 3€MEJIBHOTO Y4YacTKa, pacCcuuTaTh HEOOXOJMMYIO JUIMHY OINTOBOJIOKOHHOTO
Kabenst wim TpeOyeMble pa3Mepbl rapaxa il aBTOMOOWJSA. DTOMY COOTBETCTBYET
BTOpasi, BBIYHUCIWUTENILHAS JIMHUS B HW3yUYeHUU TeomeTpuu. llpu pemenun 3amad
MPaKTUYECKOr0 XapakTepa OOydarolIUicsl YYUTCS CTPOUTh MAaTEMaTHYE€CKUE MOJEIIHN
peabHBIX KU3HEHHBIX CUTYyaIlUi, TPOBOJAUTH BBIYUCIICHUS U OICHUBATH aJICKBATHOCTH
MMOJIYYEHHOT'O pe3ybTara.

Kpaiine BakHO mOAUEPKUBATH CBSI3M TEOMETPUU C JPYTUMHU Y4€OHBIMHU
MpeaMeTaMH, MOTHBHPOBATh HCIOJIb30BaTh OMNPEJICICHUS T'€OMETPHUYECKUX (QUTYp U
MMOHSATHH, JEMOHCTPHUPOBATh MPUMCHCHHUE MOJYYCHHBIX YMEHHUH B (PU3MKE U TEXHHUKE.
OTu cBA3u Hauboisiee spKO BUAHBI B Temax «Bekrtopbl», «TpUroHOMETpUYecKHUe
cooTHomeHus», «Meroa koopauHat» u «Teopema ITudaropar.

VYuyeOubiii kypc «l'eoMeTpus»» BKIIIOUAET CIEAYIONIME OCHOBHBIE pa3/eibl
conepxxanus: «l'eomerpudeckue GUTYPHI U UX CBOMCTBaY, «3MepeHrne reoMeTpruuecKrux
BEJIMUMHY», «JleKapTOBbl KOOpJMHATBl Ha IUJIOCKOCTH», «Bektopbl», «JIBukeHus
iockoctny, «IIpeodpazoBanust mogoous».

OO01ree YMCIIO YacoB, PEKOMEHJOBAHHBIX JUJISI M3y4eHHsT Y4YEeOHOro Kypca
«["eomerpus», — 204 ygaca: B 7 xitacce — 68 yacoB (2 yaca B HeJeNt0), B 8 KJlacce —
68 gacoB (2 yaca B HeJleq0), B 9 ki1acce — 68 gacoB (2 yaca B HEACIIO).
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COAEPXAHUE OBYUYEHUSA
7 KJIACC

Hauanpnbie noHsaTus reomerpun. Touka, npsaMmas, OTpE30K, Jyd. YToi. Buasl yrios.
BeprukanbHbple W CMExHBbIE yribl. buccekrpuca yrna. JlomaHas, MHOIOYIOJIbHHUK.
[MapamienbHOCTh U IEPHEHAUKYISAPHOCTD NPSMBIX.

CumMmerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oOceBOil cumMmeTpuu. I[Ipumepsl
CUMMETPUHU B OKPYKAIOIIEM MHPE.

OCHOBHBIE TIOCTPOCHUS C MOMOIIBIO LIUPKYJSA U JuHEWku. TpeyronsHuk. BeicoTa,
MearaHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOeApeHHBIN 1 PABHOCTOPOHHUM TPEyroJbHUKNA. HepaBEeHCTBO TPEyroibHHUKA.

CBolicTBa M TIpU3HAKH PAaBHOOENPEHHOrO TpeyroibHUKa. IIpu3Haku paBeHCTBa
TPEYr OJIbHUKOB.

CpoiicTBa M NPU3HAKH MapajuleNbHBIX NpsAMbIX. CyMma YIrJIOB TpeyrojbHHUKA.
BaemHue yriel TpeyrojibHUKA.

[IpAsMOYTOnBHBINI  TPEYrOJIbHUK. CBolicTBO MequaHbl IPAMOYTOJILHOT'O
TPEYroJIbHUKA, MPOBEAEHHOW K runoreHys3e. [IpusHaku paBeHCTBa NPSMOYIOJIbHBIX
TPEYrOJIbHUKOB. [ IpsIMOYTrOJIbHBIA TPEYTOJIBbHUK C YTJIOM B 30°.

HepaBeHcTBa B reoMerpum: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIIEM yTJiIe U OONBIIEH CTOPOHE TpeyroiabHUKA. [leprieHauKymsp
U HAKJIOHHAS.

I'eomeTpuueckoe mecTo ToYeK. buccekTpuca yria u cepeIuHHbINA NEPIEHANKYJIISIP
K OTPE3KY KaK T€OMETPUYECKHE MECTA TOUEK.

OKpy)XHOCTh U KpYyT, XOpJa U AUaMeTp, UX CBOMCTBaA. B3anmHoe pacnonoxeHue
OKpy)XHOCcTH U npsimoil. KacarenpHass M cekymass K OKpPYXXHOCTH. OKpYyXKHOCTb,
BIIMCAaHHAs B yroJl. BrincaHHas U oNnuMcaHHas OKPYKHOCTH TPEYTrOJIbHUKA.

8 KUIIACC

Yerelp€xyronbHuku. IlapannemorpamMMm, €ro nOpu3HaKM W CBOWCTBA. YacTHbIE
cily4au mapajuiejIorpaMmmMoB (IIpsIMOYTOJIbHUK, pOMO, KBaJparT), UX MPU3HAKU U CBOMCTBA.
Tpanemnusi, paBHOOOKas Tparenusi, €€ CBOMCTBa U NIpu3Haku. [IpsMoyroapHas Tpanemus.

Merton yaBoenusi menuansbl. LlenTpanbHas cummerpus. Teopema daneca u Teopema
O IIPOMOPLUHOHAIBHBIX OTPE3KaX.

CpenHue TMHUU TpeyrojabHUKA U Tpanenuu. LleHTp Macce TpeyroJjibHHUKa.

[TomoOue TpeyronpHUKOB, KO3(phumuent mnomodus. IlpusHakm mOmOOHS
TPeyroibHUKOB. [IpruMeneHnne moaooust Ipy pelIeHUH MMPAKTHYSCKAX 3a71ad.

CpoiicTBa 1uiomanet reoMmerpudeckux ¢uryp. DopmMynbl IS [IIOMIAIHA
TpEeyrojbHUKa, NapajjenorpamMma, pomMOa u Tpanenuu. OTHOLIEHHWE ILIOLIAIEH
MoA00OHBIX QUTYP.

Bpraucnenue 1wiomaneyd TPEYroOJIbHUKOB M MHOIOYIOJIBHMKOB Ha KJIETYATOM
Oymare.
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Teopema Iludaropa. Ilpumenenue Tteopemsbl Iludaropa mnpu penieHUn
MPaKTUYECKHUX 3a7a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOro yrja NpsMOYIOJBHOIO TpPEYyroJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIAECTBO. TpuUroHoMeTpuueckue (YHKIIMUA YTIIOB
B 30°, 45° u 60°.

BnycanHbple ¥ LIEHTPaJIBHBIE YIUIBI, YIOJl MEXAY KacaTeJIbHOU U XOPAOW. YTIJIbI
MEXYy XOpAaMHU U CEKyIIMMU. BricaHHbIE U OITMCAaHHbIE YETHIPEXYTOJIbHUKU. B3anumHoe
pacnonoxeHue AByX OkpyxkHocted. Kacanme oxpyxknocrteil. OOmmue kacaTelbHbIE K
JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yrjioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. @OPMYIIbI IPUBEACHUS.

Pemienne tpeyroibHUKOB. TeopeMa KOCMHYCOB U TeOpema CHHYCOB. Penienue
MPaKTUYECKUX 33/1a4 C UCIIOJIBb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeo6pazoBanme moaoowusi. [1o106Me COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa O NpOU3BEAECHUU OTPE3KOB XOPJ, TEOPEMBI O INPOU3BEACHUH OTPE3KOB
CEeKYIIMX, TEOpEMa O KBaJpaTe KacaTeJIbHOM.

Bekrtop, mmmHa (MOAYIb) BEKTOpPA, COHANPABICHHbBIE BEKTOPHI, TPOTUBOMOI0XKHO
HAIIPABJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpPALUU
HaJ BeEKTopamu. Pa3noxeHue BeKTopa II0 JBYM HEKOJUIMHEApHBIM BEKTOPAM.
Koopaunarer  BekTopa. CKalsipHOE€  NPOU3BEACHUME  BEKTOPOB, IPUMEHEHUE
JUTSL HAXOXKAECHUSI JJIMH U YTJIOB.

JlekapTOBBl KOOpAMHATBI Ha IUJIOCKOCTH. YPABHEHUs NPAMOM M OKPYKHOCTH
B KOOpJMHATaX, IEPECEYCHUE OKPYKHOCTEHU M mOpsAMBIX. MeToj KOOpAWHAT U €ro
MPUMEHEHHUE.

[TpaBusibHBIE MHOTOYTOJIBHUKH. J[JIMHA OKPYKHOCTH. | pagycHas u paguaHnHas Mmepa
yrJjia, BBIYMCIIEHUE JJIMH IyT OKpYyKHOCTeu. [limomane Kpyra, ceKTopa, CerMeHTa.

JIB>KeHUsI TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpuU ¢uryp (dJIIeMeHTapHbIe
npeacrasaeHus). [lapannensubiil nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yJbTaThl OCBOEHUS MPOrpaMMbl y4eOHOro Kypca K KOHILY
o0yueHus B 7 KJiacce:

PacriosnaBaTh HM3y4eHHBIE T€OMETpUUYECKUE (UTYPHI, ONPEeACsITh WX B3aUMHOE
pacmoioXXeHHe, M300pakaTb TeOMETpPUYECKHEe (UTYpPHI, BBIIOIHATH YEPTEXKHU
10 YCJIOBHIO 3adadyd. M3MepsTh JWHEHMHBIE W YIVIOBbIE BEJIMYMHBL Pemare 3amaun
Ha BBIYMCIICHUE JJINH OTPE3KOB U BEJINYNUH YIJIOB.

Jemate rpyOyr0 OLIEHKY JIMHEWHBIX M YIIIOBBIX BEJIMYWH IPEIMETOB B PEaTbHOU
KU3HU, pPa3MEpPOB MPHUPOAHBIX OOBEKTOB. Paznmuars pasMmepsl STHX OOBEKTOB
10 NOPSIIKY BEJINYHHBL.
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CTpouTh 4epTeKu K FEOMETPUUECKUM 3aadaM.

ITonp30BaTbCs NpU3HAKAMU PABEHCTBA TPEYIOJIBHUKOB, UCIIOJIB30BATh NIPU3HAKA U
CBOICTBa PaBHOOEIPEHHBIX TPEYTOJIbHUKOB P PELIEHUH 3a]aY.

IIpoBOINTE JIOTMYECKUE PACCYXKIEHUS C MCIOJIBb30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

ITonb30BaTbCA  NpPU3HAKaMU  PaBEHCTBA  IIPSIMOYTOJIBHBIX  TPEYrOJIbHUKOB,
CBOWMCTBOM ME€IWaHbl, IPOBEAEHHON K THIOTEHY3€ MPSMOYTOJBHOIO TPEYIrOJbHUKA,
B PELIEHUH I'€OMETPUYECKUX 3a1ad.

OnpenensiTb NMapajUICIBHOCTh NPSMBIX C TOMOIIBIO YIJIOB, KOTOpPBIE OOpa3yeT
¢ HUMHM cekymasa. OnpenensaTs NapaJlUIeIbHOCTh MPSIMBIX C TIOMOIIBIO paBEHCTBA
PAacCTOSIHUN OT TOYEK OAHOM NPSIMOM O TOYEK JPYrou MpsMOU.

Pemiate 3agaun Ha kieTuartoit Oymare.

[IpoBOAUTH BBIYMCIEHUS M HAXOAWTH YHCIIOBbIE M OYKBEHHbIE 3HAUCHUS YIJIOB
B TEOMETPUUYECKHX 3aJadax C MCHOJIb30BAHMEM CYMMBI YIJIOB TpPEYIrOJIBHUKOB U
MHOI'OYTOJIbHUKOB, CBOHCTB  yIJIOB, OOpa30BaHHBIX IPU NEPECEUECHUM JBYX
MapaJuleIIbHBIX NIPSIMBIX CEKyIIeH. PemaTs npakTnyeckne 3a1a4d Ha HaXO0XKICHUE YIJI0B.

Brmagerep mnoHSATHEM T'€OMETPUYECKOTO MeECTa TO4YEK. YMEThb OIpPEeAesaTh
OHCCEeKTpHUCY yriia ¥ CEPEeIUHHBIN NEePIEHAUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MecTa
TOYEK.

DopMynupoOBaTh ONPENAEICHUS OKPY)KHOCTH U Kpyra, XOopAbl M JuaMeTpa
OKPY>KHOCTH, MOJb30BaTbCsl MX CBOMCTBAMHM. YMETh IIPUMEHATH OTH CBOMCTBa
IIPYU PELICHUH 3a/1a4.

BnageTp noHsITHEM ONMMCAaHHOU OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh
e€¢ nentp. Ilonmp3oBaTbCcs akTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEyrojbHUKA
IIEPECEKAIOTCSI B OJHOU TOUYKE, U O TOM, UTO CEPEAUHHBIE MEPIEHANKYJIISIPBI K CTOPOHAM
TPEYrOJIbHUKA MEPECEKAIOTCSA B OJHOM TOYKE.

Bunanerr mnoHsATHEM KacaTeNbHOM K OKPYXHOCTH, MOJIb30BATbCA TEOPEMOU
O MEPNEHANKYISIPHOCTH KacaTeJIbHON U paanyca, IIPOBEAEHHOTO K TOYKE KaCaHUs.

[Tonp30BaTbCs MPOCTEUIIMMHA TI'€OMETPUYECKMMH HEPABEHCTBAMM, IIOHUMAaTh WX
MPAKTUYECKUNA CMBICII.

[IpoBOOANTH OCHOBHBIE T€OMETPUUYECKHE NOCTPOCHUS C IOMOILIBID LUPKYJS U
JIMHEUKH.

[IpenMeTHBIE pe3yabTaThl OCBOCHHUS MPOrpPaMMbl y4eOHOrO Kypca K KOHILY
oO0yueHUs B 8 KJacce:

Pacnio3HaBaTh OCHOBHBIE€ BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, M0JIb30BaThCS
HUX CBOMCTBAMU MPU PELICHUH T€OMETPUUYECKUX 3aJ1a4.

[IpuMeHsATh CBOMCTBA TOYKM MNEPECEUECHUs] MEIHaH TPEyroJbHUKA (LEHTpa Macc)
B pELIEHUM 3a]ay.

Brnaners nmoHsTHEM CpelHEN JIMHUM TPEYyrojbHUKA W Tpanelyy, NPUMEHSTh UX
CBOWMCTBA IpPH pELUICHUH reoMeTpuueckux 3anad. Ilomp3oBarbest Teopemoit dPaneca
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U TEOpEeMOH O MPOHOPIMOHAIBHBIX OTpPE3KaX, MNPUMEHATh UX ISl peLIeHUus
MPAaKTHYECKUX 3a71ad.

[IpuMeHsAT, TpU3HAKU MOAOOUS TPEYrOJIBHUKOB B PELIEHUM TI'€OMETPUYECKUX
3a7ad.

[Tomp3oBaTbcst  Teopemoit Iludaropa miss pemieHUss TEOMETPUYECKUX U
NnpakTHYecKkux 3aaad. CTpouTh MaTeMaTHYECKYIO MOJIENIb B MPAaKTUUECKUX 3a/Jadax,
CaMOCTOSITEILHO JIeNaTh YePTEK U HAXOAUTH COOTBETCTBYIOIINE JIJTUHBI.

Brnaners nmoHsTUsIMU CUHYCa, KOCUHYCA U TAHI€HCA OCTPOro yriia MpsiMOyTrOJIbHOTO
TpeyroibHuKa. [101630BaThC I TUMU NOHATUSAMU TS PEIICHUS MPAKTHYSCKUX 3a71ad.

Beraucisate  (pa3nuyHBIMHA - cIOCOOaMM) TUJIOMIAh TPEYTOJIbHUKA W TUIOIAIN
MHOTOYTOJIBHBIX (GUryp (MOIB3YSACH, TAC HEOOXOAMMO, KAIBKYIsITOpoMm). [IpuMeHsTh
MOJIy4YSHHBIE YMEHHUS B TPAKTUUECKUX 3a7a4ax.

Brnaners NOHATHUSAMU BIHUCAHHOTO M ILIEHTPAJIBHOI'O YTJia, UCIOJIb30BATH TEOPEMBI
0 BOMCAHHBIX yTilaX, yrilax MEXKIy XopaaMHu (CeKyIIMMH) U YIJIe MEXy KacaTeIbHOU U
XOPJ10# MPU PEIICHUU N'€OMETPUUECKHUX 3a/1a4.

Bnagerp mNOHSATHEM ONMCAHHOIO YETHIPEXYIOJIBHUKA, IIPUMEHATH CBOMCTBA
ONMCAaHHOTO YETHIPEXYTOJIbHUKA MPHU PEIICHUH 3a]1a4.

[IpuMeHsATH NoJlydeHHbIE 3HAHUS Ha NIPAKTUKE — CTPOUTh MAaTeMaTU4YECKHUE MOJEIN
U1 3a7a4d  peajlbHOM JKM3HU W TIPOBOJUTH COOTBETCTBYIOIHME BBIYUCICHUS
C TMNpPUMEHEHHEM TMOoAo0usi W TPUTOHOMETpUH (MOJB3YSCh, TJE€ HEOOXOIUMO,
KAJIBKYJISITOPOM ).

[IpenMeTHBIE pe3ylbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOrO Kypca K KOHILY
obydenus B 9 kiacce:

3HaTh TPUTOHOMETPHUYECKUE (PYHKIIUM OCTPBIX YIIIOB, HAXOAUTH C UX IMOMOIIBIO
pa3IMYHBIE JJIEMEHTHI MPSIMOYTOJBHOTO TPEYroOJbHUKA ((PEUICHHE MPSIMOYTOJIHHBIX
TPEYrojIbHUKOB»). Haxomute (C NOMOIIBIO KaIBKYJIATOpa) JJIWHBI UM YIJIbI
JJ1s1 HeTaOJIMYIHBIX 3HAYCHUH.

[Tomp30BaTbCcst (opMynaMu TPUBEACHHUS W OCHOBHBIM TPUTOHOMETPHUYCCKUM
TOXIECTBOM JUII  HaXOXKACHUSI COOTHOIICHHH MEXIy TPUTOHOMETPUYSCKUMH
BEJIMYUHAMM.

Hcnonw3oBarh TEOpeMbl CHHYCOB W KOCHHYCOB JIJII HaXOXKICHHS PA3TAYHBIX
SJIEMEHTOB TPEYrOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX MPU PEIICHUHN
FeOMETPUUYCCKHUX 3a/1a4.

Brnaners monsTHUsiMH TipeoOpa3oBaHHsI IMOJIOOWS, COOTBETCTBEHHBIX JJIEMEHTOB
noio0HbIX (uryp. Ilomp3oBaThes CBOWCTBaMHU TO00US MPOU3BOJIBHBIX (PUTYP, YMETh
BBIYHCIISITE JUTMHBI U HAXOIHUTH YIJIbl Y MO00HBIX puryp. [IpuMeHsTh cBOCTBA MO100UsI
B TIPAaKTHYECKHWX 3adadyax. YMETh NOPUBOJIUTH NPUMEPH TMOJOOHBIX  (HUTYDP
B OKPYKarOIIIeM MHUpE.

[Tonmp30oBaThbCsl TEOpeMaMH O TMPOU3BEACHUH OTPE3KOB XOpJ, O IPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeJIbHOM.
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ITonb30BaThbCsl BEKTOpAMHU, MOHUMATh UX T'€OMETPUUECKUN U (PU3MYECKUI CMBICI,
MPUMEHSTh WX B PEHICHUH TEOMETPUYECKMX W (U3NYecKuX 3anad. [IpumMeHsars
CKaJISIpPHOE ITPOU3BEAECHUE BEKTOPOB [T HAXOXKJACHUS JJIMH U YTJIOB.

[Tonmp30BaThCSI METOAOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSATH €ro B PEIICHUH
TeOMETPUUYECKHUX U TIPAKTHYECKUX 3ajad.

Brnaners noHATHAMU NPaBUJILHOIO MHOTOYTOJIbHUKA, JIUHBI OKPY>KHOCTH, JUTUHBI
JIyTH OKPY>KHOCTH W PaJlaHHOW MEpbI yrila, YMETh BBIYUCISTH IUIOMIAAL Kpyra U €ro
yactei. [[puMeHsATh nojilydeHHble YMEHHUS B IPAKTUYECKUX 3a7adax.

HaxomuTe ocu (W11 IEHTPHI) CUMMETPHUU DUTYP, MPUMEHSTH ABHKCHUS IIOCKOCTH
B IIPOCTEMIINX CIIydasX.

[IpuMeHsATH MOlydeHHBIC 3HAHUS Ha TIPAKTHKE — CTPOUTh MAaTEMAaTHISCKHUE MOJEIH
U1 3a7a4d  peajibHOM JKM3HU W TIPOBOJUTH COOTBETCTBYIOIHME BBIYUCICHUS
C TIpUMEHEHHEM TIOM00HWsT ¢ TPUTOHOMETPUUECKUX (QYHKIUN (MONB3YsICh, TIe
HEOOXOIUMO, KAUTBKYIISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena [KomanuecTBo OcHoBHOE OcCHOBHBIE BUBI JICSITEILHOCTH 00 y4aroIuXCst
(Tembl) Kypca 4acoB coZiep)KaHue
[Ipocreiimue 14 ITpocretimme ®DopMyJIHPOBATH OCHOBHBIC MTOHITHUS U ONIPEACIICHUS.
reoMeTpudecKue PUryps u reOMETPUUYECKHUE Pacno3naBarh M3y4eHHBIEC TEOMETPUUIECKUE (PUTYPHI,
nx cBorcTBa. MIzmepenue OOBEKTHI. onpeaeasiTh X B3aUMHOE PacloJIOKEHHUE, BHINIOJHATH
reOMETPUYECKUX BEJIMYUH MHOroyrosjabHHUK, YEePTEXK MO YCIOBUIO 3a/1aUM.
JIOMaHasl. IIpoBoauTh NpoOCTEUNINE NOCTPOEHUS C MOMOIIBIO TUPKYJIS
CMexHbBIE U U JINHEWKU.
BEPTUKAJILHBIE YTJIbL. HN3MepATH TUHENHBIE U YIJIOBbIE BEJIMYUHBI TEOMETPUUECKUX
Pabora Y IPAKTUYECKUX OOBEKTOB.
C IPOCTEUILINMU OnpenensiTh «Ha ria3» pasMephl peaJbHbIX OOBEKTOB,
YEepTEKAMU. NMPOBOAMTH I'PyOYyIO OIIEHKY UX pa3MepOB.
HN3mepenue nuHenHbix | Pemiars 3a7a4y Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYUH
Y YIJIOBBIX BEJIMYMH, YIJIOB.
BBIUMCIIEHUE OTPE3KOB | Pemrare 3a1aun Ha B3aMMHOE PacIIOIOKEHHUE
U YTJIOB reoMeTpudeckux puryp.
IIpoBoauTh KIacCUPUKALUIO YTIIOB, BBIYUCIATH
JINHEWHBIE U YIJIOBbIE€ BEJIMYUHBI, POBOAUTH
HEOOXOIUMBIE JIOKa3aTeIbHbIC PACCYXKICHUS.
3HAKOMMTBCS C HCTOPHEN pa3BUTHS T€OMETPUU
TpeyroabsHUKHU 22 IlonsiTue o paBHBIX Pacno3znaBaThb napbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX
TPEeyroJbHUKaX U yepTexax (C ykazaHHeM MPU3HAKOB).
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IEpBUYHbIE
IIpEeJICTaBJICHUS

O paBHBIX (UTypaX.
Tpu npusHaka
paBeHCTBa
TPEeyroJIbHUKOB.
IIpusnaku paBeHcTBa
NPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB.
CBOICTBO MeHAHBI
MPsIMOYTOJILHOT'O
TPEyroJIbHUKA,
MPOBEIEHHOU

K THIIOTEHY3E.
PaBHOOEIpEHHBIC U
PaBHOCTOPOHHUE
TPEYTrOJIbHUKH.
[Tpu3naku u cBOKCTBaA
paBHOOEIPEHHOTO
TPEeyroJbHUKA.
Hepasencrsa

B T€OMETPUU.
[TpssmMoyrosbHbIH
TPEYTOJIBHUK C YTJIOM
B 30°

BuIBoauTH CleCTBUS (PABEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyJIUPOBATH OTPEJICIICHUS: OCTPOYTOJIBHOTO,

TYIIOYT OJILHOTO, MPSIMOYT OJIHOT'0, PAaBHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTrOJIbHUKOB; OMCCEKTPHCHI, BBICOTHI,
MEJIHaHbl TPEYTOJIbHUKA; CEPEIMHHOTO TTEPISHINUKYJIIpa
OTpe3Ka; MepuMeTpa TPESYroJIbHUKA.

D opMyJaUpPOBATH CBOMCTBA U MPU3HAKU PABHOOCIPEHHOTO
TPEeyroJbHUKA.

CTpouTh 4epTEKH, peliaTh 321a44 C TTOMOIIHIO
HaXO0JXKJICHUS PABHBIX TPEYTOJIbHUKOB.

IIpuMeHsTH NMPU3HAKU PABSHCTBA MIPSIMOYTOJIbHBIX
TPEYroJbHUKOB B 33/1a4ax.

Hcnonb3zoBaTth MPOBHIE PECYpPCHI AJs1 HCCIEI0OBAHUS
CBOMCTB U3y4aeMbIX QUTYD.

3HAKOMUTBLCS ¢ HCTOPUEH Pa3BUTHS TCOMETPUU
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[lapannensHble IPSIMBIE, 14 [TapannensHbie PopMyHpPOBATH MOHATHE [TAPAIICIBHBIX IPAMBIX,

CyMMa yTIJIOB TPEyrOJbHHUKA IIpsIMBbIE, KX CBOMCTBA. HAXOAMTh [IPAKTUYECKUE TPUMEPBI.
Hakpecrt nexamue, H3yuars cBOICTBa yIiI0oB, 00pa30BaHHBIX MPH MTEPECCUCHUN
COOTBETCTBEHHBIE U rnapajuleJIbHbIX NPSIMBIX ceKkyiei. IIpoBoauTs
OJHOCTOPOHHHUE YIJIbI, | AOKA3ATEJbCTBA NAPAUICIBHOCTH JIBYX HMPSIMBIX C [IOMOIIBIO
00pa30BaHHBIE YIJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX
IIpH TIEPECCUEHUU TpEeThEeH NPsMOU.
napasuieJIbHbIX BbIyucasaTh CyMMY yIJIOB TPEYTOJIbHUKA 1 MHOI'OYT'OJIBHUKA.
MPSIMBIX CEKYIIEH). Haxoautsp ynciioBble 1 OyKBEHHbIE 3HAUEHUS YTIIOB
ITpnznax B T€OMETPUYECKHUX 3a7adax C UCIOJIBb30BAHUEM TEOPEM
rnapasuieIbHOCTH 0 CYMME YTJIOB TPEYIOJIbHUKA 1 MHOTOYTOJIbHUKA.
NPSIMBIX Y€pe3 3HAKOMMTBCS C HCTOPHEN pa3BUTHS T€OMETPUU
PaBEHCTBO pPacCTOSIHUM
OT TOYEK ONHOM
MPSIMOU 10 BTOPOH
MPSIMOU.
Cymma yriioB
TPEYTrOJIbHUKA.
Baemnue yrisl
TPEyroJIbHUKA

OKpY’>XHOCTb U KPYT. 14 OKpy>XHOCTB, XOpAa U PopmyIMpOBaATh OIPeAeJeHUs . OKPY>KHOCTH, XOPABI,

["eomeTrpuueckue
[MOCTPOCHUS

JIMaMETP UX CBOUCTBA.
KacarenbHas

K OKPYXHOCTH.
OKpyXHOCTBb,
BIIMCAHHAs B yTOJI.

JMaMeTpa U KacaTelIbHON K OKpyKHOCTH. M3yuaTrh ux
CBOMCTBA, IIPU3HAKHU, CTPOUTH YEPTEKU.
HccaenoBarb, B TOM YHUCIIC HCIIOJAB3YH HH(POBbIE
pecypcebl: OKPYKHOCTb, BIINCAHHYIO B YI'OJI; LIEHTP
OKPY>KHOCTH, BIINCAHHOU B YI'OJI; pPABEHCTBO OTPE3KOB
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ITousitie 0o I'MT,
MIPUMEHEHUE

B 3aJa4ax.
buccekrpuca u
CepeaUHHBIN
NEPHIEeHINKYJIISIP
KaK r€OMETPUUYECKHUE
MecTa TOUYeK.
OKpyXHOCTb,
OIHMCAaHHAasl OKOJIO
TPEYrOJIbHUKA.
OKpy>KHOCTB,
BIMICAaHHAasI

B TPEYIrOJIbHUK.
[Ipocreimue
3a1a4u

Ha IMOCTPOEHUE

KacaTeJIbHbIX.

Hcnoas3oBarb Metoa ' MT ns mokasarenbcTBa TEOpEM

0 TepeceYeHnr OMCCEKTPUC YIIIOB TPEYTrOJIbHUKA U
CEpPEIMHHBIX MEPIIEHIUKYJISIPOB K CTOPOHAM TPEYTrOJbHHUKA
¢ nomompo [ MT.

OgBJageBaTh NOHATHUSIMM BIIMCAHHOW U ONMCAHHOU
OKPYKHOCTEH TPEYroJibHUKA, HAXOAUTh LIEHTPBI dTUX
OKpPY>KHOCTEH.

Pemiars OCHOBHBIE 32/1a4H HA MOCTPOEHHUE: YIJiia, PABHOIO
JTAHHOMY; CEpEANHHOIO NEPHEHANKYISAPA JAaHHOTO OTPE3Ka;
NPsIMOU, MPOXOASIIEN YEpe3 NaHHYIO TOUKY U
MePIEHINKYJIIPHON TaHHOW MPsIMO; OMCCEKTPUCHI JTAHHOTO
yIJia; TPEYrOJbHUKOB

MO Pa3IUYHBIM 3JIEMEHTaM.

3HAKOMUTBLCS ¢ UCTOPHEH Pa3BUTHUS TEOMETPUH

[loBTOpeHue, 060011IeHNE 4 IToBTOpEHME M Pemars 3aga4m Ha TOBTOPEHUE, HILUTIOCTPUPYIOLIINE CBS3U
3HAHUM 0000IIIeHHEe OCHOBHBIX | MEXIY pa3IMYHBIMHU YacTsIMHU Kypca

MOHSTUNA U METOJ0OB

Kypca 7 Kjacca
OBLIEE KOJIMYECTBO 68

YACOB 11O ITIPOI'PAMME

77

CrpanHuua 77 13106




denepanpHas padbouas nporpamma | MatemaTtuka. 5—9 kiaccel (0a30BbIil YPOBEHD)

8 KUIACC
HaumenoBanue pasznena | KonmuuecTBo OcHoOBHOE OcHOBHBIE BUABI AEITEIBHOCTH 00YyUJaIOIIUXCS
(Tembl) Kypca 4acoB coziep)KaHue

YUeThIpEXYrOJIbBHUKHU 12 [Mapannenorpamm, ero | M300paxars 1 HAXOAUTH HAa YepTEkKaAX
IIPU3HAKHU Y CBOWCTBA. | YETBIPEXYTOJIBHUKHU Pa3HbIX BUIOB U UX DJIEMEHTHI.
YacTtHble cirydyan PopMyJMpPOBAThH ONPeJeJeHUsI: ITapajuIesIorpaMma,
rnapajuieJIorpaMMOB NpsIMOYTOJIbHUKA, poMOa, KBajapaTa, Tpaneluu, paBHOOOKOH
(MpsIMOYTOJIBHUK, Tpareuuy, NpAMOYIrOJIbHON TPanelHu.
poMO, KBaJpar), ux Jloka3pIBaTh M MCNOJIB30BATH NIPU PELICHUM 33124
MPU3HAKW ¥ CBOMCTBA. | INPU3HAKHW U CBOICTBA: MapaJuiejorpaMmma,
Tpanenus. MPSIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tpanenuu, paBHOOOKOMH
PaBHoOOKas u Tpaneuuu, OpsIMOyTrOJIbHOU Tpareuuu.
MPSAMOYTOJIbHAs IIpuMeHsATH MeTOX YIBOCHUSI MEINAHBI TPEYTOJIbHUKA.
Tpareuuu. Hcnoab3oBaTh 1UGPOBBIE PECYPCHI JJI1 UCCIEIOBaHUS
Meron yaBoeHus CBOMCTB U3y4aeMbIX QUTYD.
MEJUaHBbI. 3HAKOMMTBCS C HCTOPHEN Pa3BUTHS T€OMETPUHU
LlenTpansHas
CUMMETPUSL

Teopema daneca u TeopemMa 15 Teopema daneca u IIpoBOAUTH MOCTPOECHUSA C IIOMOIIBIO LIUPKYJISI U IUHEHKHA

O TIPOITOPITHOHAIBHBIX
OTpe3Kax, MOJOOHbBIE
TPEYTOJILHUKH

Teopema
O TIPOTIOPIIHOHATHHBIX
OTpE3Kax.

CpenHsist nuHUsA
TpEeyroJibHUKA.

C UCIoJIb30BaHHUe TeopeMbl Daneca U TEOpeMBbl

O DPONOPLUHUOHAIBHBIX OTPE3KaxX, CTPOUTH YETBEPTHIN
MIPONOPIIMOHANBHBIN OTPE3OK.

IIpoBoauTE 10KA3aTEJBCTBO TOTO, YTO MEIUAHBI
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOYKE, U HAXOAUThH
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Tpaneuwus, e€ cpenHss
JIMHUSA.
[IponopunonanbHbIE
OTPE3KH.

LlenTp macc

B TPEYTOJIbHUKE.
[MomoOuBIE
TPEYrojJbHUKU. Tpu
MpU3HAKa MOI00Us
TPEyrOJIbHUKOB.
ITpumenenue
mo100ust

MPU pEIICHUU
MPaKTUYECKHUX 3a7a4

CBsI3b C IICHTPOM MaccC, HAXOAUTH OTHOIIIEHUE, B KOTOPOM
MEJIMaHbl ASIIATCS TOYKOU UX MepeceUCHUs.

Haxoauthb 110100HBIC TPEYTOJIbHUKH Ha TOTOBBIX YepPTEkKaX
C YKa3aHHUEM COOTBETCTBYIOIIHMX MPU3HAKOB MTO00HUS.
PemaTthb 3a1a4u Ha 1T0JIOOHBIC TPEYTOJIBHUKHU C TTOMOIIIBIO
CaMOCTOSITEJILHOTO IMTOCTPOCHUS YEPTEIKESH U HAXOXKICHHUS
MO TOOHBIX TPEYTOJTLHUKOB.

ITpoBoaUTH T0KA3aTEJIBCTBA C UCIIOJIb30BAHUEM
MPU3HAKOB T10J100U .

Jloka3pIBaTh TPU NPHU3HAKA IMOJ00US TPEYTOJIbHUKOB.
IIpuMeHsATH MTOJTyYCHHBIC 3HAHUS TIPU PEIICHUH
TEOMETPUUYECKUX M TPAKTUUCCKUX 3a/1a4.

3HAKOMUTBLCS C HCTOPHEN Pa3BUTHS T€OMETPUHU

[monians. Haxosxnenue
[JI0IIAJIEU TPEYTOJIbHUKOB
1 MHOTOYTOJILHBIX (PUTYD.
[Lnomaau nogoOHBIX GUTyp

14

CBolicTBa IJIomaaeu
T€OMETPUYECKUX
Guryp.

Dopmyibl

JUISI IO TN
TPEyroJibHUKA,
napauiesorpaMmma,
Tpareuuu.
Brerancienue
IUIOINAIEN CIIOYKHBIX

buryp.

OBJageBaTh NEPBUYHBIMHY MPEACTABJIEHUSIMH 00 0011Iei
TeopuH TIoIaau (Mepsl), GopMyJaupoOBaATH CBOICTBA
TUTOIIA/TH, BBISICHSITh UX HATJISLTHBIA CMBICIL.

BeiBoauTh POpMYIIBI TUIOMIAIN TTapasuIeIorpaMma,
TPEYroJbHUKA, Tpaneuuu u3 (PopMynbl MIOIIATH
NpsIMOYTOJibHUKA (KBajpaTa).

BbiBoAMTH (POPMYIIBI TJIONIAIN BBITYKJIOTO
YeThIPEXYrOJIbHUKA Yepe3 TUaroHaId U yroJjl MEX/]1y HUMH.
Haxoauts miomanu Guryp, n300paskEHHBIX Ha KJIETYATOU
Oymare, MCIOJIb30BATh pa3oreHne (PUrypesl Ha 4acTu U
JIOCTpauBaHUE.
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ILromanu puryp

Ha KJIeT4yaTou Oymare.
ITmomany mogo0HBIX
¢uryp.

3amauu

C IPaKTUYECKUM
COJIep>)KaHUEM.
Penrenne 3amau

C TIOMOIIBIO METOa
BCIIOMOTaTEJILHOM
TUTOMIA I

Pa30upars npuMepsbI HCIIOIB30BaHUS BCIIOMOTaTeIbHOM
IUIOIIAAY JJIs1 PEUIEHUs] TEOMETPUUYECKNX 3a1ay.

Haxoaurts mromaau mogo0HbIX Guryp.

BbIYUCIATH TJIOMIAIN PA3INYHBIX MHOTOYTOJBHBIX (PUTYD.
Pemiars 3a1a4m Ha 1106 C MPAKTUYECKUM
COZIep>KaHUEM

Teopema Iludaropa n
Hayajla TPUTOHOMETPHUH

10

Teopema Iludaropa, u
€€ IpUMEHEHUE.
Omnpenenenue
TPUTOHOMETPHUIECKHX
(YHKIUNA OCTPOTO
yria IpsMOyTOJIbLHOTO
TpeyroJbHUKa,
TPUTOHOMETPUYECKHUE
COOTHOIIEHUS

B IIPSIMOYT OJIbHOM
TpEyroJjbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOXKIECTBO

Hoxka3piBath TeopeMy Iludaropa, ncnoan3oBarsb €&

B IIPAKTUYECKUX BBIYHUCICHUSX.

D opMyJIMPOBATH ONPEJIEJICHUS] TPUTOHOMETPUUYECKUX
(YHKIUI OCTPOTO yrja, MPOBePSTh X KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUECKUE COOTHOIIEHUS

B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccnenoBarb COOTHOLICHUS] MEXY CTOPOHAMHU B
MNPSIMOYTOJIbHBIX TPEYTrOJIbHUKAX € yriamu B 45° u 45°; 30°
u 60°.

HNcnonb3oBaTh (opMyIibl IPUBEIEHNS] 1 OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO JIJIsI HAXOXKJICHUS
COOTHOUIIEHUH MEXAY TPUTOHOMETPUYECKUMH (PYHKLIUSIMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIp¥MeHATH NOy4YE€HHbIE 3HAaHUS 1 YMEHUS IIPU PELICHUU
MPAaKTUYECKUX 3a/1a4.

3HAKOMMTBCS C UCTOPHUEH pa3BUTHS T€OMETPUN
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YTJIbl B OKPY>KHOCTH. 13 Bnoucannsie u ®opMyIHPOBATH OCHOBHBIC OINPEACIICHUS, CBI3aHHbBIC
Briricannbie 1 onucaHHBIC LEHTPAJIbHBIE YTIIBI, C yrjlaMu B Kpyre (BIIMCAaHHBIN yroJi, IEHTPAIBHBIN yTroJ).
4EThIPEX YT OJIbHUKU. YrOJI MEXY HaxoauTh BIIUCaHHBIE YIJIbl, ONUPAIONINECS HA OOHY AYTY,
KacarensHbie KacaTeJIbHOU 1 BBIYMCJIATH YIJIbI C TIOMOIbIO TEOPEMBI O BHIUCAHHBIX
Kk okpyxxHocTU. Kacanue XOpOOM. yrijiax, TEOPEMbI O BHIUCAHHOM YETBIPEX YT OJIbHUKE,
OKPYKHOCTEMN Vel mexay TEOPEMBI O LIEHTPAIILHOM YyTJIE.

XOpAaMH U HccaenoBarhb, B TOM YHCJIE C TTOMOIIBIO ITH(POBBIX

CEKYIIUMHU. PECYpPCOB, BIIMCAHHBIE U OMUCAHHBIE YETHIPEXYTOJIbHUKH,

Bnucannsie u BbIBOAUTH UX CBOMCTBA U NPU3HAKU.

OIIMCAHHEIC Hcnonb30BaTh 3T CBOMCTBA U MPU3HAKU MIPU PELICHUU

4EeTBIPEX YT OJIbHUKHU, 3a1a4

UX MPU3HAKU U

CBOMCTBA.

IIpnmenenune sTux

CBOMCTB

IIPU PEIICHUN

T€OMETPUUYECKUX

3aJ1a4.

Bzaumnuoe

pacnosyio)KEeHue ABYX

OKPY>KHOCTEH, o0111me

KacaTeIbHBIC.

Kacanwne

OKpPY>XHOCTEH
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[ToBTOpEHME, 0OOOIIICHNE 4 IToBTOpEHUE PemaThb 3a1a4u Ha ITOBTOPCHUE, WILTFOCTPUPYIOIITHAE CBSI3U
3HAHUHI OCHOBHBIX OHATHI U MEXTy pa3IMIYHBIMH YaCTSIMH Kypca

METOJIOB KypcoB 7 U 8

KJIacCOB, 0000IIcHHE

3HaHUH
OBIIEE KOJIMYECTBO 68

HYACOB 110 ITPOT'PAMME
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9 KIIACC
HaumenoBanue paznena | KonuuectBo OcHoBHOE OCHOBHBIE BHJIBI ICATEIHBHOCTH O0YyJarOIIHXCS
(Tembl) Kypca 4acoB coJiep)KaHue

Tpuronomerpusi. Teopembl 16 Omnpenenexnue @ opmyJUpPOBATH ONpeAeJeHUusI TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYCCKUX | (PYHKIIUHA TYIBIX U TIPSIMBIX YTJIOB.

Pemenue TpeyrojibHUKOB ¢yukuii yriaos or 0° | BBIBOAUTE TEOpEMY KOCMHYCOB M TEOPEMY CHHYCOB
1o 180°. ®opmyisl (c paanycoM ONMMCAHHON OKPYXHOCTH).
IPUBEICHUS. BoiBoauTh GopMyJibI 1JIS1 BBIYMCIEHUS MJIOMIaAeH
TeopeMa KOCHUHYCOB, C UCITOJIB30BAHHEM TCOPEM TPUT OHOMETPHUH ((bopMyna
TeopeMa CHHYCOB. IUIOIIAAY TPEYTrOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXIY
Pemrenue HUMH, (popMyJIa THTOMAINA YEThIPEXYTOILHUKA Yepe3 eTo
TPEYrOJIbHUKOB. AvuaroHajanu v yroj MCxXay HI/IMI/I)
ITpakTuyeckoe Pemnatb TpeyrojgbHUKH.
NpUMeHEeHHe Pemarh npakTuyeckue 3a1auu, CBOISAIIHAECS
JOKa3aHHBIX TEOPEM K HaXOXKXJICHUIO PA3JIMIHBIX 3JICMCHTOB TPCYI'OJIbHUKA

[IpeoOpazoBanue moao0us. 10 [TonsaTne OcBauBaTh NOHSITHE TTPEOOPA30BAHUS TTOJIO0HUS.

MeTtpruueckue
COOTHOIIECHHUS
B OKPY>KHOCTH

0 TIpeoOpa3zoBaHUU
noI00us.
CoOTBETCTBECHHBIC
3JIEMEHTHI ITOJO0OHBIX
¢uryp.

Teopema

O TIPOU3BEICHUU
OTPE3KOB XOP1,
Teopema

HccaenoBarb OTHOIICHHUE JTUHEHHBIX DJIEMEHTOB (PUTYD
Mpy TpeoOpa30BaHUH TTOAOOMS.

Haxoauts npumepsl 1o1o0us B OKpy>Karolien
JIEMCTBUTEJILHOCTH.

BbIBOAUTH METPUYECKUE COOTHOIIEHUS MEXKIAY OTPE3KAMHU
XOpI, CEKYIIUX U KacaTeIbHbIX C UCIIOJIb30BaHUEM
BIMCAHHBIX YIJIOB U TOJOOHBIX TPEYTOJIbHUKOB.

Pemiars reomMeTpuyeCKHe 3a1a4U U 3a1a4U U3 PEAIIbHOMN
’KM3HHU C UCIIOJIb30BAHWEM MOJOOHBIX TPEYTOJIbHUKOB
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O MPOU3BEICHUN
OTPE3KOB CEKYIIHUX,
Teopema O KBaJpare
KacaTeJIbLHOMH.
I[Ipnmenenue

B pELICHUU
F€OMETPUYECKUX
3aga4

BekTopsl

12

Omnpenenenue
BEKTOPOB, CIIOXKECHUE
Y BbIYMTaHUE
BEKTOPOB,
YMHO>XEHHE BEKTOpa
Ha 4MCIIO.
dusuueckuii u
r€OMETPUYECKUMN
CMBICJI BEKTOPOB.
Paznoxxenue BekTopa
o JByM
HEKOJIJIMHEAPHBIM
BEKTOpaM.
Koopaunarsl
BEKTOpa.

CkansipHoe
IIPOU3BEICHNE
BEKTOPOB, €TI0

HMcnonb30BaTh BEKTOPHI KaK HAIPAaBJIEHHbBIE OTPE3KH,
HCCJIeI0BATH T€OMETPUIECKUN (TIepeMeIIeHne) u
(dbuszmueckuii (cuia) CMBICIBI BEKTOPOB.

3HaTh onpeesieHlsl CYMMBI M Pa3HOCTH BEKTOPOB,
YMHOXKEHHST BEKTOpa Ha YUCIIO, MCCJIEeI0BATH
Te€OMETPUUECKUN U (PU3UUECKUU CMBICIIBI ATUX ONEpaInii.
Pemats reomeTprdecKkre 3a/1a4u ¢ UCIIOJIb30BAaHUEM
BEKTOPOB.

PackiaasiBaTh BEKTOP T10 IBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKAUTSIPHOE MPOU3BEICHNE BEKTOPOB,
BBIBOUTH €0 OCHOBHBIE CBOWCTBA.

BbIYuCaATH CYMMY, Pa3HOCTh U CKAJISIPHOE IMPOU3BEICHUE
BEKTOPOB B KOOPAWHATAX.

IIpuMeHATH CKaISIPHOE NMPOU3BEICHUE TSI HAXOXKICHUS
JUTAH ¥ YTJIOB
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IIPUMEHEHUE
JUIST HAXOXKIECHUSA
JUIUH Y YTJIOB.
Penrenne 3amay
C IIOMOILBIO BEKTOPOB.
IIpumenenne BEeKTopoB
JUISL pelIeHus 3a1a4
buzuku

JleKapTOBBI KOOPAVWHATHI 9 JlekapTOBBI OcBauBaTh NOHATHE NPIMOYTOJIBHOW CUCTEMBI

Ha IIOCKOCTH KOOpJAWHAThI TOYEK KOOpPAWHAT, IEKapTOBBIX KOOPJAUHAT TOYKH.
Ha IUJIOCKOCTH. BbIBOAMTH ypaBHEHHE NIPSIMON M OKPY>KHOCTHU. BbIaeasaTb
YpaBHEHUE NIPSIMOU. MOJIHBIM KBaJpaT AJs HAXOKJACHUS LIEHTpa U paauyca
YpaBHeHuE OKPY>KHOCTH I10 €€ ypaBHEHHIO.
OKPYKHOCTH. Pemars 3a1a4m Ha HAXO0XKICHUE TOYEK MIEPECECUCHUS
Koopaunarel Touek NPSIMBIX U OKPY>KHOCTEHN € TOMOIIBIO METOZa KOOPAUHAT.
IepeceyeHust Hcnoab30BaTh CBOKWCTBA YrIIOBOTO KO3 (PUIIMEHTA TPIMOU
OKPY>KHOCTH U IIPYU PELIECHUH 3a/1a4, IS ONIPEACIICHUs PACIOJIOKEHUS
MIPSIMOM. MIPSIMOU.
MeTton koopauHaT IIpuMeHaTh KOOPAWHATHI IPU PELIEHUU T€OMETPUUECKHUX U
IPU pELICHUN MPAKTUYECKUX 3a/a4, JUIs1 IOCTPOSHUSI MAaTEMAaTUYECKUX
r€OMETPUYECKUX MoJeJie peabHbIX 3a7a4 («METO KOOPAUHAT).
3ana4, npaktndeckux | Iloab3oBarbes st HIOCTPOCHUS U UCCIICIOBAHUN
3a7aq U (PPOBBIMU peCypCaMu.

3HAKOMUTBCS €C HCTOPHElN pa3BUTHS T€OMETPUU
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[IpaBriibHBIE
MHOT'OYTOJIbHUKH.
JlnHa OKPYKHOCTH U
[UI0IIAaAb Kpyra.
Breraucnenue ruiomanen

[IpaBuibHBIE
MHOT'OYTOJIbHUKHU.
Yucmo nt. Jnuaa
OKPYXHOCTH, 1YyT1
OKPYKHOCTH.
Panuannas mepa
yria.

I[Inomane kpyra,
CEKTOpa, CEerMeHTa

D opMyJIMPOBATH ONPEJICIICHNE TTPABUIBHBIX
MHOTI'OYI'OJIbHUKOB, HAXOAUTh UX BJIEMEHTHI.
IMosab30BaTHCHA MOHATUEM JAJIUHBI OKPY>KHOCTH, BBEAEHHBIM
C HOMOIIBIO IPABUJIIBHBIX MHOTOYI' OJIbHUKOB, ONPeNeJasTh
YUCIIO T, JJIMHY AYTH U PaJMaHHYIO MEpy yria.
IIpoBoauThL Mepexoa OT paiuaHHOW MEPHI yIiia

K TpaJyCHOH 1 Ha00OPOT.

OnpenensiTh IIONIA/Ib KPYyTa.

BouiBoauTh ¢opmMyibl (B rpaaycHON U paIuaHHON Mepe)
JUTSL IJTAH IYT, TUIOIIAJIe CEKTOPOB M CETMEHTOB.
BbraucasaTe niomaau Guryp, BKIIOYAIOMIUX 3JIEMEHThI
OKPY>KHOCTH (Kpyra).

HaxonuTs 1ioniaay B 3aadax peajibHOM )KU3HU

I[BI/I)KCHI/UI IIJIOCKOCTH

[TonsTHE O NBU)KEHUN
IUIOCKOCTH.
[MapannenbHblit
IIEPEHOC, IIOBOPOT
[TIpumenenue

IIpU PELICHUU 3a/1a4

Pa30upars npuMepsl, WUTIOCTPUPYIOLIHUE TOHATHS
JIBHDKEHUS.

D opMyJIMPOBATH ONPEJICICHUS NTapaJijleIbHOTO EepeHoca,
IMOBOPOTA U OCEBOM CUMMETpUH. BBIBOAMTB UX CBOIICTBA,
HAXOIHUTh HEIOJIBUKHBIE TOUKH.

HaxoauTb 1IeHTPBI U OCU CUMMETPHUN TTpocTermx Gpuryp.
IIpuMeHsaTH napauIeabHbIN IEPEHOC U CUMMETPHUIO IIPHA
pelIeHuH TeOMETPUIECKUX 3a7au (pa3oupaTb IPUMEDPHI).
Hcnoab30Barh U1 NOCTPOCHUS U UCCIETIOBAHUN
uu@poBbIe pecypchl

[loBTOpEeHME, 0000IICHNE,
cUcTEMAaTH3alUs 3HAaHUM

IToBTOpEHME
OCHOBHBIX ITIOHATHUHN U

OnepupoBath NOHATUSAMU: PUTYypa, TOUKA, IPsIMasi, yTroJI,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBINH U PaBHOCTOPOHHU I
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METOJIOB KypcoB 7—9 TPEYrOJIbHUKH, TIPSIMOYTOJIbHBIN TPEYTrOJIbHUK, MEIUaHa,
KJIaCCOB, 0000IIIeH1E OHCCEKTpHCa U BBICOTA TPEYrOJIbHUKA, MapaJljIeJIOrPaMM,
M CHCTeMaTH3alusI poMO, IPSIMOYTOJILHUK, KBaApaT, Tparelus; OKPy>KHOCTb,
3HAHUM. KacaTeJibHas; paBeHCTBO U mojooue puryp,

IIpocrenmme TPEYrOJIbHUKOB; NAPAJUICIIbHOCTh U EPIEHAUKYIIPHOCTD
re€OMETPUYECKUE NPSIMBIX, YTOJI MEXKAY NPIMBIMH, CAHAMMETPHUSI OTHOCUTEIIBHO
urypsr n ux TOYKHM U OPSIMOU; NIUHA, pACCTOSIHUE, BEJIMUYUHA yTria,
cBoiicTBa. 3mepenue | miomanb, IEPUMETP.

T€OMETPUYECKUX Hcnoab3oBarb popmyJibl: nepuMeTpa U MIIOMAAA
BCJIMYHH. MHOTI'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra,
TpeyroabHUKH. 00BbEMa IPSIMOYTOJILHOTO MapaJuIeIeuIe/ia.
[MapannensHbie 1 OnepupoBaTh NOHATUIAMM: MIPSIMOYTOJIbHASI CUCTEMA
MEPHECHIUKYISAPHBIC KOOpAWHAT, BEKTOP; MCMOJIb30BATh YTU MOHATUS IS
OpsIMBbIE. MPEACTABJICHUS JAaHHBIX U PEIICHUS 33a]1a4, B TOM YHCJIE
OKpYKHOCTB U KPYT. U3 APYTUX y4eOHBIX TTPEIMETOB.

I'eomerpuueckue Pemnars 3a1a4u Ha TOBTOPEHUE OCHOBHBIX MMOHATHH,
NOCTPOEHUS. Y TJIbI WUTIOCTPALAIO CBSI3€M MEXKY Pa3JIMYHbIMU YaCTsIMU Kypca.
B OKPY>KHOCTH. Boi0uparb MeToa /ISl peLICHUS 3aJa4u.

Bnucannsle u PemaTts 3a1a4M 13 NOBCEIHEBHOM KHU3HU

OIMCAHHELIC

OKPY>XHOCTH

MHOTOYTOJIbHUKOB.

Ipsimas u

OKPY>KHOCTb.

YeThIpEXYTrOJIbHUKH.

Bnucannsie
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¥ OTTUCAaHHBIC
YEeThIPEX YT OJIbHUKH.
Teopema IMudaropa u
Hayasa
TPUTOHOMETPHH.
Perenne o0mmx
TPEYTOJILHUKOB.
[TpaBuibHEBIE
MHOT'OYTOJIbHUKH.
IIpeoGpazoBanust
TJIOCKOCTH.
JBmwxenus. [lomgobue.
Cummerpus.
[Inomans.
Breruucnenue
rromanen. Ilmomamn
MOoJ0OHBIX (UTYP.
JlexkapToBbI
KOOpAWHATHI HA
TJIOCKOCTH.

Bexkropsl

Ha TJIOCKOCTH

OBILIEE KOJIMYECTBO
YACOB 110 [TPOI' PAMME
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DOEJEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKA» B 7-9 KITACCAX

IMOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM HH(POBOM MHUpE BEPOSTHOCTh M CTAaTUCTHKA MPHOOpETaroT BCE
OONBIITYIO 3HAYUMOCTb, KaK C TOYKHU 3PEHUS MPAKTHICCKUX TPUI0KEHHUH, TaK U UX POJIH
B 00pa30BaHUM, HEOOXOIMMOM Ka)JIOMYy 4YeNOoBeKYy. Bo3pacraer umcio mpodeccuid,
MpU OBJIAJICHUH KOTOPBIMU TpeOyeTcs Xopormas ©Oa3oBas IOATOTOBKa B 00iacTu
BEPOSITHOCTH Y CTATUCTHKH, TaKasi MOJATOTOBKA BayKHA JJIST TIPOJOJKSHUs 00pa30BaHUs U
JJIs1 YCIIEITHOM TTpo(heCcCUOHAIbHON Kapbephl.

Kax11p1ii yesroBeKk MOCTOSTHHO TPUHUMAET PEIICHHUST HA OCHOBE MMEIOIIIUXCS Y HETO
JaHHBIX. A s OOOCHOBAaHHOI'O TIPHUHSITHS PEIICHUs] B YCIIOBHSIX HEOOCTaTKa WU
n30bITKa wWHPOpPMAIMK HEOOXOJMMO B TOM YHCIE XOpomo chopMHUpOBaHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIICHHUE.

MMeHHO TTOATOMY OCTPO BCTajia HEOOXOIUMOCTh C(hOPMHUPOBATH Yy OO YIAFOIITUXCSI
(OYHKIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIONIIYI0 B ce0sl B KayeCTBE HEOTHEMIIEMOMU
COCTAaBJISAIONICH YMEHHE BOCIHPHHUMATh M KPUTHYECKU aHAIM3UPOBATh HH(OpPMAIIHIO,
MPEICTAaBICHHYIO B PAa3JIMYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHUX
peaIbHBIX TIPOLIECCOB M 3aBHCHUMOCTEH, MPOWU3BOAUTH IPOCTEHIINE BEPOATHOCTHBIC
pacy€Thl.

3HaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMHU TIpUHIIMNIAaMH cOopa, aHaiau3a |
MPEICTAaBJICHHUSI JTaHHBIX W3 pa3IUYHBIX cdep >KU3HU oOmecTBa W TocyaapcTBa
npuodIaeT oOydJarommxcsi K OOIIECTBEHHBIM HHTepecaM. [3ydyeHue OCHOB
KOMOMHATOPUKHA pa3BUBAET HABBIKU OpraHu3alnuy Imiepedbopa u mojacuéra Yucia
BapMaHTOB, B TOM YHCJIE B NPUKIATHBIX 337adax. 3HAKOMCTBO C OCHOBAaMHU TEOpPUH
rpaoB co3maét MareMaThueckuil (yHAaMEeHT 111 (HOPMHUPOBAHUS KOMIETEHUIMH
B oOnact WH(MOPMATUKA W TUGPOBBIX TEXHOJOTHH. [lpu M3ydeHWH CTaTUCTUKU U
BEPOSITHOCTH O00OOTAIalOTCsl TPEICTaBICHUST O0yJaloIIMXCsi O COBPEMEHHON KapTHHE
MHpa U METOJIaX €ro MCCJeIoBaHMs, (GopMUPYETCs TOHUMAaHUE POJIM CTaTUCTUKU KakK
HCTOYHHKA COIUAJIBHO 3HAYUMOM WHGOpMamMyd ¥  3aKJIaJbIBAIOTCA  OCHOBBI
BEPOSITHOCTHOT'O MBIIIICHUSI.

B cooTBeTcTBUM ¢ MaHHBIMU TETSIMUA B CTPYKTYpE IMPOrpaMMBI Y4E€OHOTO Kypca
«BepoATHOCTB M CTaTHCTHKa» OCHOBHOT'O 00IIero o0pa3oBaHuUs BBIJACICHBI CIIEIYIOIINE
comepkareapHO-MeTonndeckue auHuu: «lIpencraBieHne MaHHBIX W OIMHCATEIIbHAS
CTaTUCTUKa», «BeposTHOCTHY», «DIeMeHThl KOMOWHATOpHKN», «BBeneHue B Teopuio
rpadoB».

Conepxanne nmaun «lIpenacraBieHne MaHHBIX W OMNMUCATENbHAs CTAaTUCTHKA
CIY>KUT OCHOBOM 1J11 (h)OPMHUPOBAHUSI HABBIKOB pabOThl ¢ MHGOpPMAIME: OT YTCHUS U
WHTEpIpeTalu WHGOpPMAINK, TPEACTABICHHOW B TaOnWIax, Ha JAuarpaMmMax |
rpadukax, 10 cOopa, NpEeACTaBICHUs W aHalIW3a JaHHBIX C HCIOJIb30BAaHUEM
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CTAaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccerBaHus. Pabortas c JgaHHBIMH,
oOydJaromuecsi ydarcsi CYMTHIBAaTh W HMHTEPNPETUPOBATH JaHHBIC, BBIJIBUTATH,
apryMeHTHPOBATh U KPUTUKOBATH IIPOCTEUIITNE TUTIOTE3bI, PA3MBIIUISThH HaJI (paKTopamu,
BBI3BIBAIONIMMU HW3MEHYMBOCTh, M OLIEHHBATh WX BJIWSHUE HA paccMaTpHUBaEMbIe
BEJIMYMHBI U TPOLECCHI.

NHTYUTHBHOE TIpEACTaBIIEHHE O CJIy4yallHON W3MEHYHMBOCTH, WCCIIEIOBaHUE
3aKOHOMEPHOCTEH U TEHACHUMN CTAHOBUTCS MOTHUBHUPYIOUIEH OCHOBOW ISl U3y4CHUS
TEOPUHU BEPOSITHOCTEN. bobllioe 3HaUueHHnEe UMEIOT MPAKTUYSCKHUE 3a/IaHUs, B YACTHOCTH
OTBITHI C KJIACCHYECKUMHU BEPOSTHOCTHBIMH MOJICIISIMH.

[TonsiTHE BEpOSITHOCTH BBOAUTCS KAaK Mepa MpaBJONOA00Us CIIy4alHOTO COOBITHS.
[Ipn u3yueHnn yaeOHOro Kypca 00yJaronuecs 3HaKOMSITCS C MPOCTEHIIMMH METOIaMu
BBIUMCIIEHUSI BEPOSITHOCTEW B CIy4YalHBIX DJKCIEPUMEHTaX C PABHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU HCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIONIUMU CTaBUTh U
pemrate GoJiee CIIOXKHBIE 3a7a49d. B y4eOHBII Kypc BXOIAAT Ha4YadbHBIE MPEICTABICHUS
O CITy4alHBIX BEJIMUYMHAX U UX YHUCJIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYy4JarOmIMXcCs
C MHOXKECTBaMHU M OCHOBHBIMHU OIEpallMsIMH HaJ MHOXXECTBAMH, PacCMaTPUBAIOTCS
NmpUMepbl NPUMEHEHUs I pElIeHUs 3ajady, a TakKXKe HCIIOIb30BaHUS B JIPYTHUX
MaTeMaTUYECKUX Kypcax U y4eOHBIX IpeIMeTax.

B 7-9 knaccax uzydaercst yaeOHbIN Kypc «BeposiTHOCTh U CTATUCTHUKA», B KOTOPBIN
BXoasAT pasznensl: «lIpencraBieHuwe  JaHHBIX M OHMcAaTeNbHAasi  CTATHUCTHUKAY,
«BeposTHOCTB», «DeMeHThl KOMOMHATOPUKHNY, «BBenenue B Teoputo rpadony.

OOmiee dYHCIO dYacoB, PEKOMEHIOBAHHBIX IS HM3YYCHUS YYEOHOro Kypca
«BepostHOoCTh U cTraTucTuKay, — 102 gaca: B 7 kiacce — 34 ygaca (1 4dac B Heaelnro),
B 8 kitacce — 34 4gaca (1 gac B Henmemro), B 9 kirtacce — 34 gaca (1 4ac B Hezenro).

COAEPKXAHUE OBYUEHUS
7 KIIACC

[IpencraBnenne AaHHBIX B BHAE TaOmMI, AuarpamMMm, rpaukoB. 3amnoIHEHHE
TaONMII, YTEHUE W MOCTPOCHHUE AUAarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYT'OBBIX).
Urenue rpadukoB peajibHBIX HporeccoB. M3BiedueHne wHpoOpMauu U3 AUarpaMM U
TaOIMII, UCITOJIH30BAHNE U MHTEPIIPETALHS TaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeAHee apu(dMeTuyeckoe, MeauaHa, pa3Max,
HauOoJbIlIee U HaMMEHbIIIee 3HaUueHUsI Habopa YUCIOBBIX TaHHBIX. [IpuMeps! cinydaitHoOM
W3MEHYHUBOCTH.

Cny4daitHpIi SKCIIEPUMEHT (OMBIT) U CiIydaifHOe coObITHE. BepossiTHOCTH 1 yacToTa.
Poistb MaIOBEpOSTHBIX M MPAKTHYECKU TOCTOBEPHBIX COOBITHI B IPUPOAEC U B OOIIIECTBE.
Momsera u urpajgbHas KOCTb B TEOPHUH BEPOSITHOCTEN.

I'pad, BepmmHa, pedpo. CreneHp BepmmHbL. Ynciao pédep u cymMapHasi CTETICHb
BepiuH. [Ipencrasienue o cBsazHoctH rpada. Llenu u nukiel. [Tytu B rpadax. O06xoxn

90

CtpanHuua 90 n3 106



®depnepanpHas padodast mporpamma | MatemaTtuka. 5—9 kiraccel (0a30BBI YPOBCHB)

rpada (sitnepoB nyth). [IpencraBienue o0 opueHTHpOBaHHOM rpade. Pemenue 3amay
C moMoIIkio rpadoB.

8 KNIACC

IIpencraBneHne JaHHBIX B BUJE TAaOIUII, TUArpaMM, rpauKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXKeCcTBO. Onepaluuy HaJ MHOXKECTBaAMU:
o0BbeIMHEHUE, IlepecedeHue, aonoiaHeHue. CBoiicTBa onepauuid HajJ MHOXECTBAMU:
IIEPEMECTUTEIIBHOE, COUETATENBbHOE, PACIPENCIUTENBbHOE, BKIIIOUEeHUs. Mcnonbp30Banue
rpauyeckoro IpeACTaBICHUS MHOXECTB JUIsi OINHUCAHUS peaJbHBIX IIPOLECCOB U
SIBJICHUH, IPU PEILICHUHU 3a/a4.

N3mepenue paccemBaHus JaHHBIX. Jlucnepcusi M CTaHIApPTHOE OTKJIOHEHUE
YUCJIOBBIX HAOOPOB. Jluarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS ciydaiiHoro omnbita. CiaydaliHbie cOOBITHS. BeposTHOCTH
coObITHN. ONBITBI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUAMH. CrydalHBIN
BBIOOp. CBSA3b MEXIy MaJOBEPOSTHBIMH H MPAKTHYECKH TOCTOBEPHBIMH COOBITHSIMU
B IpUpPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBoHCTBa J€pEeBbEB: €AUHCTBEHHOCTb MYTH, CYIIECTBOBAaHUE BUCSYEH
BEPIIMHBI, CBSI3b MEXKAY YHCIOM BEpIIUH W YucIOM pébep. [IpaBuiio ymMHOXKEHUS.
Pemenue 3anau ¢ nomolibsio rpagos.

[TpoTtuBomnonoxubie coObiTUs. J(uarpamma Ditnepa. O0beIUHEHUE U TIEPECCUCHUE
coObiTuii. HecoBmecTHble coObITHSI. DOpMysia CIIOKEHUSI BEPOSITHOCTEH. Y CIIOBHAs
BeposiTHOCTh. IlpaBuiio ymHoxeHusi. HeszaBucumble coObiTusi. IlpencraBienue
SKCIEpUMEHTa B BHJAE JepeBa. PenieHue 3amay Ha HaXOXKIACHUE BEPOSATHOCTEH
C MOMOIIIBIO JIEPEBA CIIy4YallHOI'O SKCIIEPUMEHTA, JuarpaMm Diiiepa.

9 KJIACC

IIpencraBinenne naHHBIX B BHAE TaOIuMl, AUarpamm, rpaukoB, WHTEpIIpETaLUs
JMaHHBIX. UTEHHE U MOCTpOeHUE TalIuIl, AUarpamMM, TpauKOB MO PEATbHBIM JTaHHBIM.

IlepecranoBku u ¢dakropuan. CoyeTaHus M YHUCIO codyeTaHUi. TpeyroapHUK
[Tackans. Pemenue 3amaq ¢ Conb30BaHUEM KOMOHHATOPUKH.

'eomeTpuueckass BeposiTHOCTh. CiydallHbIi BBIOOP TOYKH U3  (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 Iy OKPY>KHOCTH.

Hcnbeitanue. Ycenex u Heynauya. Cepust ucnblTaHuii o nepBoro ycmnexa. Cepust
ucnbiTanuii bepuysu. BeposTHOoCTH coOBITHI B cepuM UcTibITaHUN bepHyium.

CnyyailHass BeJIMYMHA W pacOpeleeHue BeposiTHOCTEH. Maremarnueckoe
oxuganue u aucnepcus. [Ipumepbl MaTeMaTu4eCcKOro OKUIAHUS KaK TEOPETUYECKOTO
CpEOHEro 3HA4YCHUsI BEIWYHWHBI. MaTeMaTU4eCKOe OXHJIAHUE U JNUCIIEPCHUS CIIydauHOMN
BEJIMUYMHBI «YHCJIO YCIIEXOB B CEPUU MCIIBITAHUN bepHyIm».

[TonsTre 0 3aKOHE OOJBIINUX YHCell. V3MepeHne BeposITHOCTEH ¢ MOMOIIBIO YaCTOT.
Poinb 1 3HadeHne 3aKOHa OONBIITUX YHCEIT B IPUPOE U OOIIECTRBE.
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NPEJMETHBIE PE3YJIBTATBI

[IpenmerHble pe3ynabTaThl OCBOCHHUSI IPOTpaMMBl Y4E€OHOrO Kypca K KOHILY
o0yueHus B 7 KJiacce:

Yurtate wuHOpMaLMIO, IMPEICTAaBICHHYIO B Tabiumax, Ha JuarpaMmmax,
MPEICTaBIISATh IAHHBIE B BUE TAOIHUII, CTPOUTH THarpaMmbl (CTOJIONKOBEIE (CTOIOUAThIE)
Y KpYTOBBI€) [10 MacCUBaM 3HA4YEHUI.

OnuceIBaTh U UHTEPIPETUPOBATH pPeaJIbHbIC YMCIIOBBIEC JaHHBIC, MPEACTABICHHBIC
B Ta0JIMIIaX, Ha qUarpaMmax, rpadukax.

Hcnonp30BaThk i1 ONMUCAaHUS JAHHBIX CTAaTUCTHUYECKHE XapaKTEpUCTUKU: CpelHee
apudMeTHIecKoe, MeIuaHa, HanOoJIbIIIee M HAMMEHBIIIEe 3HAUYCHUS, pa3Max.

NmeTs npencraBieHue o ciiydyailHONH M3MEHYMBOCTH Ha IIpUMepax LieH, GU3NYECKUuX
BEJIMYMH, AHTPOIIOMETPUYECKUX JIAaHHBIX, MUMETh IPEACTABICHUE O CTaTUCTHYECKOU
YCTOWYHBOCTH.

[IpenmerHble pe3ynabTaThl OCBOCHHUSI IPOTpPaMMBI Y4E€OHOTO Kypca K KOHILY
o0yueHus B 8 kJacce:

N3BnekaThs 1 npeoOpa3oBeIBaTh WHGOPMAIIUIO, TIPEICTABICHHYIO B BHJE TaOJHII,
nHarpamMmm, rpadukoB, IIPEeACTaBIIATh JaHHBIC B BUJIC TaOJIHUII, JUarpamMm, rpaduKoB.

OnuchiBaTh JaHHBIE C HOMOILBIO CTATUCTUYECKUX MTOKA3aTENEU: CPEIHNX 3HAUEHU N
U MEp pacceuBaHus (pa3Max, JTUCIIEPCHS U CTaHIaPTHOE OTKJIOHCHUE).

HaxomuTp 4acTOThl YHCIOBBIX 3HAYEHUH M YaCTOThI COOBITHMH, B TOM 4YHCJIE
10 pe3yJibTaTaM U3MEPCHUN U HAOTIOCHUMN.

HaxonuTe BEpOSTHOCTH CIy4alHBIX COOBITHM B OINBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHUI, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH
COOBITUSIMU.

Hcnonb3oBath rpaduyeckue MOJEIH: JEepPeBO CIy4alHOro HSKCIIEPUMEHTA,
IHarpaMMbl DWiepa, YUCIoBast IpsMast.

OmnepupoBaTh TMOHATHSIMHU: MHOXECTBO, MOIMHOKECTBO, BBITIOJIHATL OICPAIIUH
HaJ, MHOXKECTBAMHU: O0ObEIUHEHUE, TIEPECCUCHUE, JTOTIOJTHCHUE, TTIEPEUUCIISTh DIIEMEHTHI
MHOKECTB, IPUMEHSTH CBOMCTBA MHOKCCTB.

Hcnonb3oBatek rpaduyueckoe mpecTaBICHUE MHOMXECTB M CBSI3€d MEXIY HUMH
JUTSI OTTMCAHWS TIPOIECCOB W SIBJICHUM, B TOM YHCJIC MPU PEIICHUH 3a7ad U3 JPYrux
y4eOHBIX MPEJIMETOB U KYPCOB.

[IpenmerHble pe3ynabTaThl OCBOCHUS IPOTpaMMBI Y4E€OHOTO Kypca K KOHILY
o0yueHus B 9 kJacce:

M3BnekaTte u TpeoOpa3oBbIBaTh WH(POPMAIMIO, IPEACTABICHHYIO B Pa3jIMYHBIX
WCTOYHUKAX B BHUJE TaOIHIl, AuarpamMm, rpaukoB, MPEACTaBISATh JaHHBIC B BHJC
TabIuIl, TUarpamMmm, rpadukoB.
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Pemars  3amauu  OpraHM30BaHHBIM  1IepeOOPOM  BapHMaHTOB, a  TaKXke
C MCTIOJIL30BaHNEM KOMOHWHATOPHBIX MPABHUI U METOOB.

Hcnonb30BaThk onucaTellbHbIE XapaKTEPUCTUKHU JJIs1 MAaCCUBOB YMCJIOBBIX JaHHBIX,
B TOM 4YHCJIE CPEHNAE 3HAYECHUS U MEPBI PACCEUBAHUS.

Haxonutp 4YacTOThl 3HAY€HUl M YAaCTOTHI COOBITHS, B TOM YHCJIE IMOJIb3YsCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUIN U HAOIIOCHU.

HaxonuTe BEpOSTHOCTH CIydailHBIX COOBITHII B M3yYEHHBIX OIBITaX, B TOM YHCIIC
B ONBITaX C PaBHOBO3MOKHBIMHM 3JIEMEHTApHBIMU COOBITHUSIMHM, B CEpUSIX MCIIBITAHUMN
JIO TIEPBOT'O ycIexa, B CEpUsIX ucnblTaHUU bepHyium.

HNmMmets nipesicTaBiieHUE O CITy4allHOM BEJIMUMHE U O PACIPEACICHUN BEPOSITHOCTEM.

Nmers mpencraBieHne O 3aKkOHE OOJBIIMX YHCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CJIy4YallHOM HM3MEHYHMBOCTH M O POJM 3aKOHA OOJIBIIMX YHCEl
B IIPUPOJIE U OOIIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazaena |KonuuecTBo OcHOBHOE conepKaHue OcCHOBHBIE BUJBI AEATEIBHOCTH O0YyUYaIOIMIUXCS
(Tembl) Kypca JacoB

[IpencraBieHne JaHHBIX 7 [IpencraBienne MaHHBIX OcBanBaTh CNOCOOBI MMPEICTABICHUS
B Tabnuuax. [IlpakTuueckue CTAaTUCTUYECKUX TAaHHBIX U YUCIIOBBIX MAaCCUBOB
BBIYMCIICHUS TIO TaOJIMIHBIM C MOMOIIBIO TAOIHIT U JUAarpaMM C MCIIOJIb30BaHUEM
na"HHbIM. V3BIeueHue u aKTyaJbHBIX U BAXKHBIX JAHHBIX (AeMorpadudecKkue
WHTEpIIpeTanus TaOJIMIHBIX JTaHHBIC, TPOU3BOACTBO MTPOMBIIILICHHON 1
na"HbIX. [IpakTHyeckas CEJIbCKOXO3SMCTBEHHOMN MPOAYKIIUU, OOIIIECTBEHHbIE
padora «Tabmuibn. U IPUPOJIHBIE SIBICHHUS).
I'padmuueckoe HN3yyaTh MeTOabI pabOTHI C TAOJIUYHBIMH U
MpeICTaBICHUE JaHHBIX rpauuecKuMH MPEICTAaBIICHUSMHU JAaHHBIX
B BUJIE KPYT'OBBIX, C MOMONIBIO MU(PPOBBIX PECYPCOB B XOJI€
CTOJOMKOBBIX (CTOIOYATHIX) MPAaKTUYECKUX PadoT
nuarpamm. UrteHne u
IIOCTPOEHHUE TUarpaMM.
[Ipumeps! nemorpaduaecKknx
TUarpamMm.
[IpakTrueckas pabora
«JlnarpamMbI»

OnucarenbHasi CTAaTUCTUKA 8 Yucnoseie Habopwl. Cpennee | OcBaMBaTh MOHSITHS: YUCIOBOM HA0Op, Mepa

apudMeTHYECKoe.
Menunana yncioBoro Hadopa.

LEHTPAILHON TEHICHIIMH (Mepa LIEHTpa), B TOM YHUCJIE
cpenHee apupMeTHIecKoe, MeAruaHa.
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Y cTOMUnMBOCTE MEIUAHBI.
[IpakTuueckas pabota
«CpenHue 3Ha4YCHUS».
HaunOombiliee 1 HauMeEHbIIIEES

3HAYEHUS YHUCJIOBOr0 Habopa.

Pasmax

OnucepIBaTh CTATUCTUYECKHUE JAHHBIE C IOMOILBIO
cpelHero apupMeTHUecKoro U Mmeauansl. Pemare
3a1a4H.

HN3yuyarh CBOMCTBA CPEIHUX, B TOM YHUCIE

C MOMOIIBIO LIU(PPOBBIX PECYPCOB, B XO/€
MPaKTUYECKHUX padOT.

OcBanBaTh NOHATHUSA: HAaUOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHMS YHUCIIOBOIO MacCHUBa, pa3max.

Pemars 3agaun Ha BBIOOp crioco0a onucaHust
JIAHHBIX B COOTBETCTBUH C NPUPOIOUN JTaHHBIX U
LIEJISIMA UCCIIEOBaHUSA

Cnyualinasi UBMEHYHUBOCTD

Cnyualinasi UBMEHYHUBOCTD
(mpumepsl). YactoTa
3HAYECHUN B MACCUBE
NaHHBIX. [ pynnupoBka.
I'ucrorpammsi.
[IpakTuueckas pabota
«Cny4aiiHasi ©3BMEHYHUBOCTD)

OcBanBaTh NOHSITHUS: YaCTOTA 3HAYCHUU B MAaCCHBE
JIaHHBIX, TPYIIIUPOBKA JAHHBIX, THCTOIPaMMa.
CTpouTts 1 aHAJIU3UPOBATH THCTOIPAMMBI,
noaAOMpPaTh MOAXOSAIINN IIar TPYITITUPOBKH.
OcBauBarhb rpagpudeckue nNpeaCcTaBICHUs Pa3HbIX
BHUJIOB CIIy4aifHOM U3MEHYMBOCTH, B TOM YHCJIS

C TIOMOIIBIO U(POBEIX PECYPCOB, B XO/1€
MPAKTHYECKON pabOThI

Beenenue B Teopuro rpadon

I'pad, Bepumua, pedpo.
[IpencraBnenue 3anauu

¢ nomoteio rpada. CreneHp
(BaJIGHTHOCTB) BEPIIMHBI.
Yucno pédep u cymmapHas
creneHs BepunH. Llens n

OcBauBath NOHATHS: Tpad, BepuinHa rpada, pedpo
rpacda, cTeneHb (BaJICHTHOCTh BEPIIUHBI), IS U
LIUKJI.

OcBauBaTh NOHATHUS: ITyTh B rpade, SIUIEpPOB MyTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

Pemiars 3a1a4m Ha ITIOMCK CYMMBI CTEICHEW BEPILINH
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nuki. [Iyrs B rpade.
IIpencraBnenue o CBI3HOCTHU
rpaga. Ooxox rpada
(pitnepoB NyTh).
IIpencraBnenue

00 OpHEHTHUPOBAHHBIX

rpadax

rpada, Ha TOUCK 00xoaa rpada, Ha TIOUCK ITyTen

B OPUEHTHPOBAHHBIX Tpadax.

OcBauBaTh CIOCOOBI ITPEJICTABIICHHS 33124 U3 Kypca
anreOpbl, TEOMETPUU, TEOPUU BEPOSATHOCTEH, APYTHUX
MIPEIMETOB C TTOMOIIBIO Tpad)oB (KapThI, CXEMBI,
AJIEKTPUYECKHE IIeTTH, (PYHKITMOHATBLHBIC
COOTBETCTBHSI) HAa MPUMEpPax

BepositHOCTh 1 yacToTa
CITY4aifHOTO COOBITHS

Ciy4yaliHbIM ONBIT U
ciy4aiiHOE COOBITHE.
BepositHOCTh M yacToTa
coobITusi. Ponb
MaJIOBEPOSTHBIX U
MPAKTUYECKHU JIOCTOBEPHBIX
COOBITHIT B IPUPOAEL U

B oOmectBe. MoHeTa u
UrpajibHast KOCTb B TEOPHUH
BEPOSITHOCTEM.
[IpakTrueckas pabora
«YacToTa BBITIaICHUS OpJIay»

OcBanBaTb NOHATHS: CIIy4allHbIN ONBIT U
ciy4aiiHOE COOBITHE, MAJIOBEPOSATHOE U TPAKTUUECKHU
JIOCTOBEPHOE COOBITHE.

HN3yuarh 3HAYMMOCTH MAJIOBEPOSITHBIX COOBITHIA

B IIpUPOJIe U OOIIECTBE Ha BaXXHBIX IIpUMEpax
(aBapuu, HeCcyacTHBIE ClIy4yau, 3allydTa IEPCOHATBHON
nH(pOpMaInM, repeaada JTaHHbBIX).

HN3y4aTh poJib KJIAaCCUYECKHUX BEPOSITHOCTHBIX
Mozesnen (MoHeTa, UrpajibHas KOCTb) B TEOPUH
BEPOSITHOCTEM.

Hao0moaars 4 u3y4aTrh 4aCTOTY COOBITHI B IMPOCTHIX
AKCHEPUMEHTAX, B TOM YHCJIE C MTOMOIIBIO LIUPPOBHIX
PECypcoB, B X0J1€ IPAKTUYECKON padOThI

OO0o061IEeHNE,
cHUCTEMAaTHU3allus 3HAaHUU

[IpencraBieHne JaHHBIX.
OnucarenpHas CTaTUCTUKA.
BeposiTHOCTB ciiydailHOTO
COOBITHS

I1oBTOpPATH U3yUEHHOE U BBICTPAUBATH CUCTEMY
3HAHUU.

PemaTthb 3a1a4m Ha NIpeICTaBICHUE U ONTUCAHUE
JTAaHHBIX C MIOMOIIBIO0 U3YYEHHBIX XapaKTEPUCTHK.
OOcy:kaaTh NpuMepbl CIIydalHbIX COOBITHH,
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MaJIOBEPOSITHBIX Y TPAKTUYECKU JOCTOBEPHBIX
CITy4alHBIX COOBITHI, UX POJIM B IPUPOIE U KU3HU
4EJI0BEKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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8 KVIACC
HaumenoBanue pasznena |[KoimuecTBo OCHOBHOE coziep>KaHue OcHOBHBIE BUABI AEITEIBHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHME Kypca 4 IIpencraBnenne naHHBIX. IToBTOPATH N3Yy4EHHOE U BBICTPAUBATDH CUCTEMY
7 knacca OnucarenbHas CTaTUCTUKA. 3HAHUU.
CrnyyaitHasi ”3BMEHYHUBOCTb. Pemiare 3a1a4m Ha IPEACTABICHUE U ONTMCAHUE
Cpennue ynuciaoBoro Hadopa. JIAHHBIX C MIOMONIbIO U3YUYEHHBIX XapAKTEPUCTHUK.
Cnyuaiinble COOBITHSL. Pewmrares 3a1a4m Ha IPEACTABICHUE IPYIIIIUPOBAHHBIX
BeposTHOCTH 1 4aCTOTHI. JAHHBIX U ONHNCAHNUE CIIy4allHOM U3MEHYNBOCTH.
Krnaccuueckne moaenu Pewmiares 3aga4m Ha ONIpeIeIICHUE YaCTOTHI
TEOPHUU BEPOSTHOCTEH: CIIy49alHBIX COOBITHI, 0OCYKIEHHUE TPUMEPOB
MOHETA ¥ UTPAJIbHAsI KOCTh CIIy4allHBIX COOBITHN, MaJTOBEPOSITHBIX U
MPAKTUYECKU TOCTOBEPHBIX CIIydalHBIX COOBITUH, UX
pOJIX B IPUPOJIE U )KU3HU YEJIOBEKA
OnucarenbHas CTaTUCTUKA. 4 Otknonenus. ucnepcus OcBanBarb NOHATHS: JUCIEPCUS U CTAHAAPTHOE

PaccenBanye JaHHBIX

YHUCIIOBOTO Habopa.
CranagapTHOE OTKJIOHEHUE
YHUCIIOBOTO Habopa.
JlnarpamMMbl paccenBaHUsA

OTKJIOHCHHUE, UCII0JIb30BATh 3TH XaPaAKTCPHUCTUKHU
JJIA OIIMCaHUsA paCCCUBaHUA JaHHBIX.

BIJII[BI/Il"aTb runoTe3bl 00 OTCYTCTBUU HNJIN HAJIUIHNH
CBA3M 110 AuarpaMmMmam paCCCHUBaHUA.

CTpOI/ITb ArarpaMmbl paCCCHUBaHUA 110 UMCIOIIUMCA
JaHHbIM, B TOM YHCJIC C IOMOIIBIO KOMIIBIOTEPA
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MHoskecTBa

MHOX€eCTBO, ITOJAMHOXKECTBO.
Omnepanyu Haz
MHO>KECTBAMH:
00BEeTMHEHHE, TIEPECECUCHUE,
JIOTIOJTHEHHE.

CBolicTBa orepaiuii

HaJ MHOKECTBAMM:
IEPEMECTUTEIHLHOE,
codeTaTesIbHOE,
pacrpenemTelIbHOE,
BKJIFOUEHHS.

I'papuueckoe
MIpeICTaBIICHUE

MHO>KECTB

OcBauBaTh NOHATHA: MHOKECTBO, DJIEMEHT
MHO>KECTBA, IIOJIMHOKECTBO.

BbInosHATH onepanyMy HaJ MHOKECTBAMMU:
00BEeTMHEHHE, IEPEeCCUCHUE, JOTTOTHSHUE.
Hcenonb3oBarb CBOMCTBA: IEPEMECTUTEIILHOE,
COYEeTaTENIbHOE, paClpeICIUTEIbHOE, BKIIOUEHUS.
Hcnonb3oBaTh rpaduueckoe MpeacTaBICHUE
MHOYKECTB IPU OMHUCAHUHU PEAJIbHBIX MPOLIECCOB U
SIBIICHUH, TPU PEIISHUHU 3a7a4 U3 APYTruX yI4eOHBIX
MPEIMETOB U KYpPCOB

BeposiTHOCTH ciiy4ailHOTO
COOBITHUS

DneMeHTapHbIe COOBITHS.
Cny4daliHble COOBITHUS.
brmaronpusarcTByronme
AJIEMEHTapHBIE COOBITHSI.
BepositTHOCTH COOBITHIA.
OmnBITEI ¢ PaBHOBO3MOKHBIMH
AIIEMEHTapPHBIMHU COOBITUSIMH.
Cay4aifHplil BBIOOD.
[IpakTuueckas pabota
«OnbITHI

C PaBHOBO3MO>KHBIMH

OcBauBaTh NOHATHS: DJIIEMEHTAPHOE COOBITHE,
cllydaifHO€ COOBITHE KaK COBOKYITHOCTD
01aroNpPUATCTBYIOIINX 3JIEMEHTAPHBIX COOBITHI,
PaBHOBO3MOKHBIE DJIEMEHTapPHbIE COOBITHS.
Pemiars 3a1a4m Ha BBIYMCIICHUE BEPOATHOCTEM
COOBITUH TIO BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITUH
CIIy4allHOT'O OMbITA.

Pemnath 3a1a4u Ha BBIYUCIIEHUE BEPOSITHOCTEN
COOBITUH B OMBITaX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSMH, B TOM YHCIIS

C MIOMOIIBIO KOMIBIOTEPA.
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AJIEMEHTAPHBIMU
COOBITUSIMU

IIpoBoaAuTH U U3y4YaTh ONbITHI

C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMU
(c ucnoJp30BaHUEM MOHET, UTPAJIbHBIX KOCTEH,
JIPYTruX MOJIEJIEH) B X0/A€ MPAKTUISCKOU PadOThI

Beenenue B Teopuro rpadon

JepeBo. CBolicTBa nepea:
€/IMHCTBEHHOCTh IyTH,
CYLIECTBOBAHUE BUCAYEH
BEPIIUHBI, CBI3b MEXKIY
YHUCJIOM BEPIIUH U YUCIOM
pé€6ep. IIpaBruito yMHOXKEHUSI

OcBauBaTh NOHATHS: JICPEBO Kak rpad Oe3 muKIa,
BHUCsIYas BeplIrHa (JIUCT), BETBB JICPEBa, MyTh

B JIepeBe, TUaMeTp Jepena.

HN3y4uars cBOMCTBA JicpeBa: CyIIECTBOBAHUE BUCSYECH
BEPIINHBI, €IUHCTBEHHOCTb MYTH MEXTY JIBYMSI
BEPIITMHAMH, CBSI3b MEXKTY YUCIIOM BEPIITUH U YHUCIIOM
pédep.

Pemnath 3aga4m Ha TTIOMCK U IEPEUYUCICHUE MTyTEN

B JIepeBe, ONpeaeJIeHHE YHUCiia BEPIINH WK pEdep

B JepeBe, 00Xo OMHAPHOTO AepeBa, B TOM UHUCIIE

C IPUMCHEHHUEM TTpaBUjIa YMHOXKCHHS

Crny4aifHble COOBITHS

[IpoTuBOMOIOKHOE COOBITHE.
Huarpamma Diinepa.
OObeauHEeHNE U IepeceueHne
cooOrITHii. HecoBMecTHBIE
co6pITUs. Dopmyiia
CJIO’)KEHUSI BEPOSITHOCTEM.
[TpaBuno ymHOXKEHUSA
BEPOATHOCTEH. Y CIIOBHAS
BeposiTHOCTH. HezaBucuMbIe

OcBanBaTh NOHSTHUS: B3aHUMHO ITPOTHUBOIIOJIOKHBIE
COOBITHS, ONIepalluy HaJl COOBITUSMU, OOBEIUHEHUE U
repeceyeHne CoObITHH, TruarpaMmma Diiepa
(DOitnepa—BenHa), coBMeCcTHbIE U HECOBMECTHBIEC
COOBITHS.

HN3yuyaTth TeopeMbl O BEPOSITHOCTH OOBETMHECHUS
JIBYX COOBITHH ((DOPMYJIIBI CITIOKEHUSI BEPOSITHOCTEH).
Pemars 3a1aun, B TOM 4HCIIe TEKCTOBBIC 33/1a9H1

Ha OmpeAeyeHUEe BEPOSITHOCTEH OObEAUHEHHUS U
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coObiTus. [IpencraBnenue rnepecedyeHusi COOBITUN C MOMOIIBIO YHCIOBOM
CIIy4allHOTI'O KCIIEpUMEHTA NpsSIMOM, uarpamMm Oisiepa, (opMyJIbl CIOXKEHUS
B BUJE J€peBa BEPOSATHOCTEM.

OcBauBaTh NOHATHS: MPABUIIO YMHOXKEHHUS
BEPOSITHOCTEH, YCIIOBHASI BEPOSITHOCTH, HE3aBUCHUMBIE
COOBITHS AEPEBO CIIy4aHHOT'O OIBITA.

HN3yuath cBolicTBa (ONpeaeTeHNs) HE3aBUCUMBIX
COOBITHUH.

PemaThb 3a1a4u Ha ornipeelIiCHUE U UCIOJIb30BaHHUE
HE3aBUCHUMBIX COOBITHH.

Pemiats 3aga4um Ha IOUCK BEPOATHOCTEN, B TOM
YHCJIE YCIOBHBIX, C MCIIOJIb30BAHUEM JIEpEBa
CJIy4allHOI'O OIbITa

O06o61eHue, 4 [IpencraBnenue JaHHBIX. IToBTOPATH N3YYECHHOE U BHICTPAUBATH CUCTEMY
cucTeMaTH3alus 3HaHu1 OnucarenbHasi CTaTUCTHKA. 3HAHUH.
I'padw1. BepositHoCcTh Pewmiares 3a7a4m Ha IPEACTABICHUE U ONIMCAHUE
CIIy4aiflHOTO COOBITHS. JIAHHBIX C TOMONIBIO U3YYEHHBIX XapaKTEPUCTHK.
DeMeHThl KOMOWMHATOPHUKHU PemaThb 3a1a4u ¢ npuMeHEHUEM TpadoB.

Pemiars 3a1a4um Ha HAXOXKJAECHUE BEPOSITHOCTH
CITy4aifHOTO COOBITHS TIO BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHUI, B TOM YHCJIE B OINBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH.
Pemiares 3a1a4n Ha HAXOXKACHUE BEPOSITHOCTEN
00BETMHEHUS U NTEPEeCEYCHUs COOBITUI, B TOM UHCIIE
HE3aBHCHUMBIX, C UCIIOJIb30BaHUEM I'paUIECKUX
MPEJICTABIEHUN U J€pEBA CIIy4allHOI'O OIBITA.
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PemaThb 3a1a44 Ha TIepeUNCIICHUEC KOMOWHAITAH
(uncna nmepecTaHOBOK, YHCIIa COYCTAaHHUH),

Ha HaXOXXJCHHUE BEPOSATHOCTEH COOBITHH C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UcnoJb30BaHUEM TpeyroabHuka [lackans

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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9 KJIACC
HaumenoBanue paznena |KomuuectBo OcHOBHOE cojJiepKaHue OCHOBHBIE BHJBI JICSATEIBHOCTH O0YyJaFOIIUXCS
(TembI) Kypca 4acoB
[loBTOpEHME Kypca 4 [IpencraBnenue naHHBIX. IToBTOPATH N3YyUEHHOE U BBICTPAMBATH CHCTEMY
8 xiacca OnucarepHass CTaTUCTHKA. 3HAHUM.
Omnepanu HaJl COOBITUSIMU. Pemars 3a1a4um Ha TIPEACTABICHUE U OITHMCAHUE
HezaBucuMocTh COOBITHI JaHHBIX.
Pemnath 3a1aun Ha HAXOXKJICHUE BEPOATHOCTEH
00BETMHEHUS U TTIEPECEYCHUs COOBITUI, B TOM UHCIIC
HE3aBUCHUMBIX, C UCITOJIb30BaHUEM IpaUICCKUX
MPEJICTABIEHUN U JE€pEBa CIy4allHOTO OIBITA.
PemaThb 3a1a4u Ha TIEpeYNCIICHUE KOMOWHAITAT
(uucrna repecTaHOBOK, YMCJIa COYSTAaHUM),
Ha HaXOXXJCHUE BEPOSITHOCTEH COOBITHI
C MpUMEHEHUEM KOMOWHATOPUKH, B TOM YHCIIS
C UcnoJab30BaHuEeM TpeyronbHuka [lackans
DeMeHTbl KOMOMHATOPUKHU 4 IlepecranoBku. @akTopuall. OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
CoueTaHUs U YUCIIO YMHOKEHHUS, yIOPSIOYSHHAs Mapa, TpoKa 00 bEKTOB,
coueTaHuil. TpeyrojbHUK repecTaHoBKa, (pakTopuan ynciia, COueTaHue, YUCIIO
[Mackams. [IpakTuaeckas coueTaHuu, TpeyronbHuk [lackas.
pabota «Bpraucienue Pemars 3aga4um Ha NIEPEUUCIICHUE YIIOPS0UYEHHBIX
BEPOSITHOCTEN nap, TpoeK, NepeyUCcIIEeHUE NePECTaH OBOK
C UCHOJIL30BAHUEM U COUETAHUHN DJIEMEHTOB Pa3IUYHbIX MHOXKECTB.
103
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KOMOMHATOPHBIX QYHKIHUH
AJIEKTPOHHBIX TAOJIUI

PemaTp 3a7aun Ha NpUMEHEHUE YHCIIa COYCTaHUHN

B asirebpe (CokpaéHHoe yMHOKEHIE, OMHOM
HrroToHa).

PemaTh, npuMeHsisi KOMOMHATOPHUKY, 3a0a4d

Ha BBIYUCJICHUE BEPOSTHOCTEH, B TOM YHCJIC C TTOMOIILIO
AJIEKTPOHHBIX TAaOJIHUII B X0/I€ MPAKTHYECKON paboThI

['eomeTpuueckas
BEPOATHOCTh

I'eomeTpuueckas
BepOATHOCTh. CiydyalHbIN
BBIOOpP TOUKHU U3 PUTYPBI
Ha IJIOCKOCTH, U3 OTPE3Ka,
W3 IYTU OKPY>KHOCTH

OcBanBaTh NMOHSITHE TCOMETPHUISCKON BEPOSITHOCTH.
Pemats 3a1aun Ha HAXO0XKJCHUE BEPOSTHOCTEH

B OIBITaXx, MPEICTABUMBIX KaK BEIOOP TOYEK

13 MHOT'OYTOJIbHUKA, KPYyra, OTpe3Ka Wiu 1yru
OKPYKHOCTH, YUCIIOBOT'O IIPOMEXKYTKa

Hcnbitanus bepHynim

Hcnerranue. Ycnex u
Heynada. Cepust UCIIBITAaHUN
JI0 IEPBOT'O yCIeXa.
Hcnerranus bepnymnm.
BepositHocTH COOBITHIT

B CEpHUM HUCIIBbITAHUU
bepnyium. I[IpakTnueckas
pabora «McnbrTanus
bepnyium»

OcBauBaTh NOHATHSA: UCIIBITAHUE, JJIEMEHTAPHOE
cOOBITHE B UCIIBITAaHUH (yCTIEX U HeyAa4a), Cepusi
HCIIBITAHUHN, HACTYIUUJICHHE IIEPBOrO ycIexa
(Heynaum), cepust UcnibITaHUN bepHyun.

PemaTthb 3a1a41 Ha HAX0XKJIEHUE BEPOATHOCTEN
COOBITHI B CEpUM UCIIBITAHUM O NIEPBOro ycrexa,
B TOM YHCJIE€ C IPUMEHEHUEM (HOPMYJIbI CYMMBI
F€OMETPUYECKON IIPOTrPECCHUMU.

Pemiars 3a1a4m Ha HAXOXKACHHUE BEPOSITHOCTEN
AJIEMEHTAPHBIX COOBITUI B CEPUU HCIIBITAHUMN
bepnyium, Ha HaXOXKJAEHUE BEPOSATHOCTHU
ONPENEIIEHHOTO YMCJIa YCIIEX0B B CEPUU UCTIBITAHUMN
bepnyum.

HN3yuars B X01€ NPAKTHYECKOI padoThl,
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B TOM YHCJIE C IOMOIIBIO U(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUN HUCITBITAHUMN
bepnymm

Cnyualinas BeIMUMHA

Cnyualinas BeJIMUMHA U
pacnpeneneHue
BEPOSITHOCTEMN.
Maremarndeckoe OKNJaHnue
W JUCIEPCHs] CIIydaliHON
BeJIM4YUHBIL. [IpuMepsl
MaTeMaTUYECKOro 0OKUIAAHUS
KaK TEOPETUYECKOr O
CpeHEero 3Ha4eHUs
BEJIMYMHBI.

[NonsiTue o 3akoHE OOJBIINX
yucen. M3mepenue
BEPOSITHOCTEN € TTOMOIIBIO
gacTtoT. [Ipumenenne 3akoHa
OOJIBIITUX YHCEIT

OcBouTh NOHATHA: CIIy4yaliHasl BEJIMYNHA, 3HAUYCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEACIICHUE
BEPOSITHOCTEM.

HM3y4uaTh M 00CyKAaTh IPUMEPHI JTUCKPETHBIX U
HEIPEPBIBHBIX CIIy4YalHBIX BEJIUYHH (POCT, BEC
YEJIOBEKA, YUCICHHOCTh HACEIICHUS, APYTrUe
W3MEHYMBBIE BEJIMYMHBI, pACCMAaTPHUBABIINECS

B KypC€ CTaTHUCTHUKH), MOJICIIbHBIX CITY4alWHBIX
BEJIMYMH, CBSI3aHHBIX CO CIIy4allHbIMU OIIBITAMU
(6bpocaHne MOHETHI, UTPAJIBHON KOCTH, CO CIIy4alHBIM
BBIOOPOM U T. T1.).

OcBanBaTb NOHATHS: MATEMATHUYECKOE OKNTAHNE
CIIy4allHOW BEIMYHUHBI KAK TEOPETHUECKOE CPEOHEE
3HAYEHHUE, NUCIIEPCUS CITyYalHOW BEJINYNHBI KaK
aHaJIOT TUCIIEPCUU YHCIOBOrO Habopa.

Pemrare 3a1a4M Ha BBIYMCIICHUE MAaTEMaTHIECKOT O
0KUIAHUA U JUCIIEPCUUN NUCKPETHOU CIIydalHOU
BEJIMYMHBI 110 3aJaHHOMY PaCIpeACICHHI0, B TOM
YHCJIE 3a/1a4, CBA3aHHBIX CO CTPAXOBAaHUEM U
JIOTEPESIMU.

3HAKOMUTBLCS C MATEMATUUYECKUM OKUJIAHUEM U
JIMCTIEPCUEN HEKOTOPBIX PaCIpPENEICHUM, B TOM
4UCJI€ PACIIPEICIIEHUS CIIy4alHONW BEJIIMYMHBI «UUCIIO
YCIIEXOB» B CEPUM UCHBITaHUNU bepHyrm.
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M3yuyaTh 4acTOTy COOBITHS B TOBTOPSIFOIIIUXCS
CIIy4alHBIX ONBITAaX KaK CIIy4alHYIO BEIIMYHHY.
3HAKOMUTBCS C 3aKOHOM OOJIBIINX YHrcen (B hopme
Bepuymm): mpu 60IBIIOM YHCIIE OMBITOB YacTOTa
COOBITHS OJIM3Ka K €r0 BEPOSITHOCTH.

PemaTthb 3ag1a4u Ha U3MEpEHUE BEPOATHOCTEN

C IOMOIIIBIO YacTOT. O0CyKAaTh POJIb 3aKOHA
OOJBIINX YHCeNl B 00O0CHOBAaHUHU YaCTOTHOTO METO/1a
N3MEPEHUS BEPOSITHOCTEM.

O0cyxaaTh 3aKOH OOJIBIITUX YHUCE KaK MPOSIBICHUE
CTaTUCTUYECKON YCTOWYNBOCTHU B N3MEHUYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIINX YHCE B MPUPOAE U
B J)KH3HHU YEJIOBEKa

OO6o0menne, KOHTPOIIb 10 IIpencraBneHue naHHBIX. IToBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
OmnucarenbHasl CTaTUCTUKA. 3HAHUU.
BeposTHOCTB CilydailHOTO Pemnath 3aaa4u Ha NIPEICTABICHUE U OITMCAHUE
COOBITHS. DJIEMEHTHI JIaHHBIX.
koMOuHaTopuku. Ciyqaiinple | Pemiars 3ajaum Ha HaXOXKICHUE BEPOSTHOCTEH
BEJIMUMHBI U PacpelieICHUs COOBITHH, B TOM YHCJIE B OIBITAX C

PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU,
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