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denepanbHas pabouass mporpaMma 1o ydeOHOMY mpenmery «MareMmaTukay
(6a30BBIil ypoBeHB) (TMpenMeTHast obmacTh «Maremarnka U WHpOpMaATHKaY) (Hanee
COOTBETCTBEHHO — TIporpaMma TI0 MaTeMaTHUKe, MaTreMaThKa) BKJIIOYAeT
MOSICHUTEIBPHYIO  3aMKCKy, COMASpKaHWEe OOy4YCHHS, IUIAHUPYEMbIE pPE3yIbTaThl
OCBOCHUS TIPOTPAMMBI TT0 MaTeMaTHKe.

[TOACHUTEJIBHAA 3AIINCKA

®denepanbHas pabodas MporpamMma IO MaTeMaTHKe Jig OOy4YarolIMXCs C
3aJiep Ko Ticuxudeckoro passutus (manee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHHMs TIOATOTOBIEHA Ha oOcHOBe dDenepasbHOTO  TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJapTa OCHOBHOro obOmiero oOpazoBanus  (IIpuxas
Munnpocsenienus Poccun ot 31.05.2021 r. Ne 287) (mamee — ®I'OC O0OO),
®denepanbHON aJaNTUPOBAHHONW 00pa30BaTEIbHOM MPOTPAMMbBI OCHOBHOI'O OOIIEro
oOpa3oBaHus s OOYYaIOUMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 HosiOpa 2022 . Ne 1025), denepanbHOl
pabouell mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUS MO Y4yE€OHOMY MpEIMETY
«Maremaruka», @enepanbHON MpoOrpaMMbl BOCIUTAHMS, C YUYETOM PacHpeaesIEHHBIX
o KJlaccaM HpoBepsieMbIX TpeOoBaHUM K pe3yinbTaram ocBoeHus denepanbHoi
a/JIalITUPOBAaHHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00OIIET0 00pa3oBaHUs AJIs
oOyyYaronuxcs ¢ 3a1epKKOM IICUXUYECKOro pa3BuTus. B paboueit mporpamMmme yuTeHbl
uaen U mnonoxeHus KoHumenuuu pa3BUTHS MaTeMaTUyeckoro o0Opa3oBaHUS B
Poccuiickoit ®enepanuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYuebnsiii mpeamer «MareMaTtvka» BXOAUT B MPEAMETHYHO 00JacTh
«Marematuka u uHpopmaTukay. OH CHOCOOCTBYET PAa3BUTHUIO BBIUUCIUTEIHHOU
KyJbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJb30BATHCA
aNrOpUTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HU oOydaronuxcss ¢ 3I[IP. VYueOHbIi mnpeameT pa3BUBaET
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpaXeHHe, (PYHKIHMOHAIbHYI0 TPaMOTHOCTb,
YMEHUsSI ~ BOCIPUHHUMATh M KPUTUYECKH  aHAIM3UPOBATh  MH(OpMaluio,
MPEICTABICHHYIO B Pa3IMYHBIX (OpMax.

OOyueHue mareMaTHke 1aéT BO3MOXKHOCTh pa3BUBarh y oOyudaromuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAILHYI0O U HMHPOPMATHBHYIO peub, yMEHHE OTOMparh Haubosee
MOJIXO/ISIIINUE SI3BIKOBBIC, CUMBOJIMUECKUE, TpaUyecKue CPeCTBa JIs BBIPAKECHUS
CYKJICHHI Y HaIJISIAHOTO UX MPECTABICHHUS.

Heo6xonuMpIM KOMIIOHEHTOM OOIIEH KYJIBTypbl B COBPEMEHHOM TOJIKOBAaHUHU
ABNIsIETCS  OOIIee 3HAKOMCTBO C METOJaMU TO3HAHMsS  JIEHCTBUTEIBHOCTH,
MPEACTABICHUE O MPEIMETE U METOIaX MAaTEMAaTHKU, UX OTIMYUNA OT METOAOB APYTUX
€CTECTBEHHBIX U TYMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHMS] MaTeMaTHKU
JUISL pELlIEHUs] HAay4YHbIX WU MPUKIATHBIX 3a1a4. TakuMm oO0pa3oM, MareMaTH4ecKoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHpOBaHUE OOLIEH KyJIbTYphl YEIOBEKA.



N3yyeHne MareMaTHUKU TaKKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHUIO
YeJI0BeKa, MOHMMAHHMIO KpacoTbl M H3SLIECTBA MAaT€MaTUYECKHX pacCyKICHUH,
BOCHPHUSTHIO TECOMETPHUECKHUX (POPM, YCBOCHHUIO UAECH CUMMETPHH.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHus mnpeaMery «MareMaTtuka» c
Y4ETOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3[1P. OBnanenune
y4eOHBIM IpeIMeToM «MaTtemaThKa» NpeCTaBIIeT ONPEIEICHHYIO CIOXHOCTD IS
yuamuxcs ¢ 3I[IP. ¥V oOydarommxcs ¢ 3[IP nHambosiee BbIpakeHBI OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, IMO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KAaTErOPUU UM TPYAHOAOCTYIIHBI. B TOXE Bpems NpU CHEUUATBHOM
oOydyeHHH oOOydyarolyecss MOTYT BBINOJHATH 3aJlaHusg 1o  anroputmy. OHu
BOCIIPMMMYHBBI K MOMOIIM, MOTYT BBINOJHHUTH MEPEHOC HA AHAIOTMYHOE 3aJIaHHE
YCBOEHHOro crocoba pemieHus. CHUKEHUE Pa3BUTHS MBICIHUTENbHBIX OINepanui u
3aMEJYIEHHOE CTAaHOBJICHUE JIOTMYECKUX JECUCTBUU MPUBOIAT K HEIOCTATOYHOM
OCMBICJICHHOCTH COBEPILIAEMBIX YYEOHBIX ACHCTBHM. Y 00y4aromuxcs 3aTpyIHEHBI
CUYETHBIC BBIUUCIICHUS, MPOU3BOAUMBIE B yM€. B NMHCHMEHHBIX BBIYMCICHUSX OHHU
MOTYT MHpPOMYCKaTh OJWH U3 IMPOMEXKYTOUHbIX maroB. llpu pabore ¢ yucioBbIMU
BBIPQXKEHUSIMHU, BBIUUCICHUEM WX 3HAYEHUS MOTYT HE YJIepKUBaATh IPaBUIIbHBIN
nopsiiok aevcteuid. [lpu ynpomenuu, npeodpa3oBaHuu BelpaxkeHu# yvamiuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O MOCJIEI0BATEIbHOCTHA BBINOJHEHUS
nerctBuii. KOHKPETHOCTh MBIIIJIEHUS] OCJIOKHSET YCBOEHHS HABBIKA PEIICHUS
YPaBHEHUI, HEPABEHCTB, CHUCTEMBbl ypaBHEHUW. VM MaloJOCTYIIHO COBEpILICHHE
oOpaTUMBIX Omepaluil.

Huszkuii  ypoBeHb pa3BUTUA JIOTMYECKHX  OINEpaluii, HEAOCTATOYHAS
00O0OIIIEHHOCTh MBIIUICHUST 3aTPYJIHAIOT U3ydeHHue TeMbl «DyHKIUW»: Mpu
onpeaeneHu  (YHKIUOHAJIBHOW 3aBUCUMOCTH, HPU ONHCAHUM TrpapuuecKon
CUTYAIINH, UCTIONB3YsI T€OMETPUUECKHH, anreOpandeckuii, GyHKIIMOHATBHBINA S3BIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCTbIO onpefeneHusl GQyHKUUU U
00J1aCThIO0 3HAYECHHIA.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMS] KpaTKOM 3amucw,
MIPOBE/ICHMSI aHAJIM3a YCIIOBUS 3aJ]a4M, BbIIEJIECHUS CcylleCTBEHHOTO0. O0yuaromumecs ¢
3IIP 3aTpynHstoTcs caeiaaTh yYMO3aKJIIOYEHHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBHIOMPAIOT ~HEpALMOHAIbHBIE CHOCOOBI PEIICHMs, HWHOIAa OrPaHUYMBAIOTCA
MaHUIYJISIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuum TreoMeTpUYECKOro Marepuana oOyuatomecs ¢ 3IIP
CTIKMBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE pacCy X 1eHNs. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM I'€OMETPHH
OPUBOJUT K OLIMOKAaM B pPELIEHUM IeoMeTpuueckux 3anad. OOydyaromiyecs MOryT
MOJAMEHUTH (POpMYITy, HENIPAaBUIILHO MPUMEHUTH TeopeMy. K cephe3HbiM ommobkam B
pelIeHUH  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIE
npeacTaBieHus. UM C05KHO BBIMOJHUTD YEPTEXK K YCIOBUIO, B MUCbMEHHBIX paboTax
OHM HE MOT'YT ITPUBECTU OOBICHEHUE K YEPTEXKY.

To4YHOCTB 3alIOMHHAHMS ¥ BOCIIPOU3BEICHUS YUEOHOI0 MaTepHalia CHHUXKEHbI 110
NpUYMHE CIa00CTH MHECTUYECKOM JIESTeNIbHOCTH, CYXKE€HHS O0O0beMa MaMsTH.
OO6yuarouumest ¢ 3IIP TpeOyercsi Gosibllie BpeMEHHM Ha 3aKpeIUieHHe maTepuala,
aKTyaiau3auus 3HaHUH M0 ONope MPHU BOCIIPOU3BEICHHH.



Jl1g ipeoioneHys TPy IHOCTEN B U3Yy4EHUH YUEOHOro npeamera « MaTeMaTHuKa
HeoOXxonuMma — ajanTtanust o0beMa U XapakTepa ydeOHOro martepuaina K
MO3HABATENbHBIM BO3MOXKHOCTAM ywamuxcsi ¢ 3[IP. Cnenyer yueOHBINH Marepual
MPETNOAHOCUTh HEOONBUIUMHU MOPIHSIMH, YCIOXHSSI €ro MOCTENEeHHO, M3BICKUBATH
CocoOBl  aJanTallMM  TPYAHBIX 3aJaHHM, HEKOTOpblE TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKITIOYATh OTAEIbHBIE TPYAHBIE JOKA3ATENBCTBA; TEOPETUUECKAN
MaTepUall PEKOMEHIYETCA M3y4daTbh B MPOLIECCE INMPAKTUYECKOW AEATEIBHOCTH IIO
pemieHuto  3amgad.  OpraHmyeckoe €IMHCTBO IPAKTUYECKOM M YMCTBEHHOMU
JESTEIbHOCTH y4YalluXcsd Ha YpPOKaX MaTeMaTUKU CHOCOOCTBYIOT IPOYHOMY M
CO3HATEJIbHOMY YCBOEHUIO Oa3UCHBIX MATEMAaTUYECKUX 3HAHUN U YMEHUH.

Heau n 3axaun u3ydenust yaeoOHoro npeamera «MareMaTuka

[IpuopuTeTHBIMU LEISIMU O0YUYEHUSI MaTeMaTHKe B 5—9 Kilaccax sBISIOTCS:

" (opMUpOBaHUE ILEHTPAJIHHBIX MATEMATUYECKUX MOHSATHM (YMCIIO0, BETUYMHA,
reomeTpuieckas  ¢urypa,  THepeMeHHas,  BEpPOATHOCTb,  (YHKIIHA),
00eCIeYnBaIONIUX TMPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpa3zoBanus obydarommuxcs ¢ 31P;

* noxaseneHue odyuaromuxcs ¢ 3[1P Ha 1ocTyHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY>KAIOIEeT0 MUPA, TIOHUMAHUE MAaTEMaTUKH KaK
4acTH OOIIEH KyJIbTypbl YEJIOBEUECTBA,;

" pa3BUTHE WHTEIUIEKTYaJbHbIX U TBOPYECKUX CIOCOOHOCTEH OOyYarolMXcs C
311P, mo3HaBarebHOM AKTUBHOCTH, UCCIIENOBATEIBCKUX YMEHNUN, KPUTUYHOCTH
MBIIUICHUS, UHTEpECca K U3YUECHUIO MAaTEMaTUKH;

* ¢opmupoBaHue (PYHKIMOHAIBLHOM MAaTeMaTHYE€CKOM TIPaMOTHOCTH: YMEHUS
pacro3HaBaTh  MPOSIBJICHUS MAaTEMaTHYECKUX  IOHATHUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJIbHbBIX JKM3HEHHBIX CUTYAIUSX U PU U3YUYEHUU JPYTUX
y4eOHBIX TMPEAMETOB, TPOSBICHUS 3aBUCHMOCTEM U 3aKOHOMEpPHOCTEH,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMAaTWUKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJI€JI, MPUMEHITh OCBOEHHBIA MaTeMaTUYECKUI anmapar sl pelIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/ad, WHTEPIPETHPOBAT M  OLICHHUBATh
MOJIYYEHHBIE PE3YJIBTATHI.

JlocTrkeHne 3TUX 1eiel 00ecrneurnBaeTcsl pelieHUEM CIIeAYIOIINX 3a/1ay:

» ¢opmupoBarh y oOyuatomuxcsi ¢ 3[IP HaBbiku yueOHO-IO3HABATEILHOMN
NeATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK pAlUMOHAIBHBIX IyTEH ee
BBITNIOJIHEHHU S, OCYILIECTBIIEHUS] CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTyalbHOMY pPa3BUTHIO, (OPMHUpPOBATh KauecTBa,
HEO0OXOIUMBbIE YEJIOBEKY JIJIsl MOTHOLIEHHOM KM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MATEMATUUYECKOW JAESATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYWIINH, IPOCTPAHCTBEHHBIX MPEJCTABICHUH, CHOCOOHOCTH K MPEOIOJICHUIO
TPYAHOCTEH;

* ¢opMUpOBaTh KIIOYECBHIE KOMIICTCHIIMHM YYallUXCid B paMKaxX MPEIMETHOU
obnactn «MartemaTtrka 1 HHPOPMaTHKAY;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOyuatomuxcs ¢ 3I1P;



" OCYUIECTBJISITH KOPPEKIMIO MTO3HABATEIBHBIX MponeccoB oOyyatommuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsl OCBOCHHSI MPOTPAMMHOIO Marepuaiga 1o Yy4eOHOMY
peaMeTy;

" [peaycMaTpuBaTh BOBMOKHOCTH KOMIICHCAIIMH 00pa30BaTeIbHbIX 1e(PUIIUTOB B
OCBOCHHUH MPEALIECTBYIONIEr0 MPOrpaMMHOTO MarepHaia y oOy4arouuxcs ¢
3I1P u HETOCTATKOB B UX MATEMAaTUYECKOM Pa3BUTHH;

" copmMHUpOBaTh YCTONYMBBIA HHTEPEC YUAIINXCS K TPEAMETY;

" BBISABJIATH U pa3BUBATh MAaTEMAaTUYECKUE U TBOPUECKUE CITOCOOHOCTH.
OcHOBHBIC JIMHUM COJEPKaHMs Kypca MaTteMaruku B 5—9 knaccax: «Yucna u

BBIUMCIICHUS», «AlnreOpay («Anredpanueckue BBIPAKEHUS», «YpPaBHEHHS W
HepaBeHCTBaY), «Dynkuum», «leomerpus» («l'eomerpuueckue GUIypsl U HX
CBOICTBaY, «3MepeHrne reoMeTpuYeCKUX BeIMYUHY ), « BepOSITHOCTh U CTATUCTUKAY.
JlaHHbIE JTMHUU Pa3BUBAIOTCS MapajlIeNbHO, KaXK]asi B COOTBETCTBUH ¢ COOCTBEHHOU
JIOTUKOW, OJHAKO HE HE3aBUCHUMO OJHA OT JAPYrod, a B TECHOM KOHTAaKTE H
B3amMmopeiicTBuu. Kpome »3Toro, ux oOBEOWHSET JOTHYECKas COCTaBIISIONIA,
TPaJAULIMOHHO MPUCYIIAs MaTEMATHUKE ¥ IPOHU3BIBAIOIIA BCE MATEMAaTHUECKHIE KypPChI
u conepxkarenbupie uHuU. ChopmynupoBanHoe B DepepaibHOM TOCyIapCTBEHHOM
o0pa3oBaTeNbHOM CTaHAApTe OCHOBHOIO 00IIero oOpa3oBaHusi TpeOOBaHUE «YMETh
OTIEPUPOBATH MOHATHIMHU: OMpeeIeHNEe, aKCHOMa, TEOPEMa, T0Ka3aTeIbCTBO; YMEHNE
pacro3HaBaTh WCTUHHBIE W JIOKHBIE BBICKAa3bIBAHUS, MPHUBOAUTH NPUMEPHl U
KOHTPIPUMEPBI, CTPOUTH BHICKAa3bIBAHUS U OTPULIAHUS BHICKAa3bIBAHUI) OTHOCUTCS KO
BCEM KypcaMm, a (popMHUpOBAHHE JJOTUUECKUX YMEHUH pacipeesieTcs o BCeM rojiam
00y4eHHsI Ha YPOBHE OCHOBHOIO 00IIIET0 00pa3oBaHUsI.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOILEE IPEIMETHBIM pe3ysbraTaM
ocBoeHus PenepalibHOI paboueil mporpaMmbl, pacpeeIEHHBIM 10 roiaM 00yYeHMs,
CTPYKTYPHUPOBAHO TakUM 00pa3oM, 4yTOObl KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BollpocaM  oOydaromuecsi oOpamjajinuch HEOJHOKPATHO, 4YTOObI  OBJIAJICHHE
MaTeMaTUYECKUMHU TOHITHSIMH ¥ HABBIKAMHU OCYIIECTBISUIOCH MOCIEIOBATEIbHO U
MOCTYNarelbHO, C COONIOCHHEM NPUHIMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIIOYQJIUCh B OOIIYI0 CHUCTEMY MAaTeMaTHYEeCKUX MPEICTaBICHUN OOyYaromuXxcs ¢
3I1P, pactumpsas u yniyomnsis e€, oOpa3ys MpOYHble MHOXKECTBEHHBIE CBs3u. OO1ue
e u3ydeHus yueoHoro npeamera «Marematukay mnpencranieHbl B denepanbHoi
paboueii mporpaMme OCHOBHOTO 00IIIeT0 00pa3oBaHUsI.

Ocob0enHocTH 0TOOpPA M aanTALIAM Y4eOHOT0 MaTepUaJia 0 MaTeMaTHKe

OOyuenue yueOHOMYy mpeamery «MaTemaTuka» CTPOUTCS Ha CO3JaHUH
ONTUMAJILHBIX YCIOBUHU JII YCBOCHUS MPOTPAMMHOTO Marepuana 00ydJaroluMucCs C
3I1P. bonpiioe BHUMaHue yaenseTcss 0T00py ydeOHOro marepuasa B COOTBETCTBUU C
MPUHILIUIIOM JOCTYIMHOCTH TPU COXpaHEHUH OOIero 06a3oBOro YpOBHs, KOTOPBIH
JOJKEH IO COAEPKaHUI0 U 00beMy ObITh alanTUPOBaHHBIM AJis1 oOyuatoutuxcs ¢ 3[1P
B COOTBETCTBHM C HMX OCOOBIMH 00Opa3oBaTeIbHBIMH MOTpeOHOCTAMH. Cremyer
oOnerynth OBJaJeHUE MarepuaioM oOyuaromumuca ¢ 3[IP mocpeactBom ero
JEeTAIbHOTO OOBSICHEHUS C CUCTEMAaTHUYE€CKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



B MPUMEHEHUU 3HAHUM, UCHONB3Yys MPHUEMbl aKTyadu3aluu (BU3yaJibHas OIOpa,
MamsTKa).

denepanbHas NporpaMma IpeayCMaTpuBacT BHECEHUE HEKOTOPBIX N3MEHEHNMN:
yYMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEJICHUM, BHIHECEHUE OTAEIbHBIX TEM WU
LEJbIX Pa3fesioB B MaTepPHAIIbI JIJIsl 0030pHOT0, 03HAKOMHUTEIBHOTO U3YUCHHS.

HN3menenus nporpammsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3ydaThb CIEAYIOIIUE TEMBI:
«Pumckass nymepanus», «PaBHble Quryps», «umunap, konyc, mapy», «Kyo»,
«IIpssMOyTONIBHBIN Mapauiesienuneny, «llepemenienue no KOOPAUHATHOU MPSAMON»,
«Mopayne uucnay, «HuciaoBble NpoMexyTKu»; «Macmrtad» (HM3yyaeTcss B Kypce
«I"eorpadus»); «M300pakeHne reoMmeTpuuecKkux GUryp Ha HEJIMHOBAHHOM Oymare ¢
UCIIOIb30BAaHUEM LUPKYJA, JMHEHKH, YrOJbHUKA, TpaHCHOpTUpa», «JlinHa
OKpyXHOCTHY», «lInomane kpyra», «llapamiensusie npsmsiey», «llepnenaukynsapHbie
npsaMeie», «OceBasg W LIEHTpajbHasi CUMMETPUN» (M3y4daeTcs B Kypce F€OMETPHH);
«beckoHeuHbIe TMEePUOIUYECKHE IEeCATUYHBIE IpoOu. JlecaTnuHoe NpUONIMKEHHE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreOpsbl).

Crenyer yMEHBIIMTh KOJIMYECTBO 4YacOB Ha cleAyronme Temsl: «PemeHne
JOrUYeCKun 3amau», «JlnmHa otpeskay, «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOXEHUS», «3an1Ch MPOU3BEICHUS C OYKBEHHBIMU MHOXUTEIAIMI», «[locTpoeHue
KOH(Urypanuii U3 dacteid MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
oymare», «Jlenurenu u kpatseie. [lpusnaku ngenumoctny», «Hambonbpmmili oOmimii
JeNuTeNb U HauMeHbllee oluiee KpaTHoe. [IenMMOCTh CyMMBbI M IPOU3BEICHUS.
«IIpuBenenue n1poOu K HOBOMY 3HaMeHaTeNno», «HaxoxieHue yacTu 1es10ro 1 1enoro
no ero yactuw». «OKpyTjeHHe NeCATHYHBIX Apobei». «Pemenue 3amay nepedbopom
BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHHE OyKBEHHBIX BBIPAKEHUN IO YCIOBHUIO
3aauny. BeicBOOOAMBIIMECS Yachl MOKHO MCIOJIb30BaTh HA MOBTOPEHKE (B HaYaje u
KOHLIE Y4eOHOr0 rojia), Ha u3y4eHue Hauboee TPy IHbIX U 3HAUUMbIX TeM: B V Kiiacce
— Ha pelIeHre ypaBHEHUH, MPUBEICHNE APOOH K HOBOMY 3HAMEHATEINI0, YMHOKEHUE U
JIeJIEeHUEe JECATUYHBIX apoOei, u3MepeHue yrioB; B VI kiacce — aeicTBus ¢
ITOJIOKUTENIBHBIMU M OTPULIATENIBHBIMU YHCIIAMH, PEIICHUE YPABHEHUM, CIOKEHHUE U
BBIYMTAHHUE YKCEN, COJAEPKAIMX LEIYI0 U APOOHYIO YaCTh, HA YMHOKEHHUE U JICTICHHE
OOBIKHOBEHHBIX APOOEH.

Aunredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3ydaTb CIEAYIOLIUE TEMBI:
«ppaunonanbHeie uncia. JlelicTBUTeNbHbIE Ynciay, «CpaBHEHUE NEHCTBUTEIbHBIX
quces, apupMETHIECKUE JCHUCTBUS C JCHCTBUTEIBHBIMU yuciaaMuy», «Haxoxmaerue
MpUOJIMIKEHHBIX 3HAYCHHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUU TPETbEU U YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOXKUTEINY, « DYyHKIUA y
=Vx u ee rpadpuk», «IlorpemrHOCTs U TOYHOCTh MPHOMMKEHHA», «UeTHEIE U
HeueTHble QyHKIMN», «DyHKIMA y=x"», « DyHKIMsA y= ax?, ee rpadMK M CBOMCTBA.
I'paduxu QpyHKuMii y= ax® +n u y=a(x-M)?%, «YpaBHEHHE C IBYMS IIEPEMEHHBIMHU H €10
rpaduk», «I'papuyeckuil cnocod pelleHus CUCTEMBbl ypaBHeHHiD», «300pakeHue
YJICHOB apU(METUYECKON U T€OMETPUUECKON MPOTrPecCCHil TOUKaMU Ha KOOPIUHATHOM
IJIOCKOCTH. JIMHEMHBIN 1 SKCITOHEHIMAIBHBIN POCT. CII0KHBIE TPOLIEHTHI».



CrnenyeT yMEHBIIMTh KOJMYECTBO 4YAaCOB Ha u3ydyeHue Tem: «Dopmylibl»,
«JloKka3aTenbCTBO TOXIECTBY», «JIMHEWHOE ypaBHEHHME C JABYMS HEW3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs MepeMeHHbIMW», «[ paduueckoe perieHne
JMHEHHBIX YPaBHEHUI U CUCTEM JMHEHHBIX ypaBHEHUN», «CBOKCTBA KBaIpaTHUYHON
byHKITUN.

BreicBOOOIMBIIMECST 4Yachl PEKOMEHAYETCS HCIOJIb30BATh: I  Jydlled
npopa®oTKu Hambosee BaXXHBIX TeM Kypca: «Pemienune ypaBHeHuid», «Pernenue
cUCTeM ypaBHEHUI», «CoBMeCTHbIE JAEHCTBUSA C ApoOsmu», «IIpuMeHeHre CBONCTB
apu(pMETUYECKOTO KBAJIpaTHOTO KOPHS»; HAa TOBTOPEHUE, pelIeHue 3ajad,
npeoOpa3zoBaHue BBIPAKEHU, a TAK)KE Ha 3aKpEIJICHUE U3YYEeHHOT0 MaTepuara.

I'eomeTpus

CrenyeT OCHOBHOE BHUMAHHE YJIENIUTh MPAKTUYECKOW HANPaBJIECHHOCTU Kypca,
UCKJIIIOYMB W YNPOCTUB HaAWOOJEe CIOXKHBIA MJIS BOCHPHUATHUS TEOPETUYECKUN
matepuan. Ha ypokax reoMeTrpuu HEOOXOIUMO MaKCHMAaJIbHO HCIIOJIb30BATh
HarJsiHble cpefcTBa OOy4eHHUs, OOJblIe MPOBOJUTH MPAKTUUYECKUX pPaboT C
yYaluMHucs, pemats 3agaud. CTpOUTh pelIeHue 3a/1a4 MpU MOCTOSTHHOM OOpaIieHUH
K HarJITHOCTHA — PUCYHKAM M YE€pPTEkKaAM.

O3HakOMHUTENBHO JaTh TeMBL: «TeopeMbl M JOKa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbCcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHUE W  E€IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K OpsAMoi», «MeToa reoMeTpuyecKux MecT», «MeTol yaBOCHUs
Menuansl», «Teopema Paneca 1 TeopemMa O IPONOPLUOHAIBHBIX O0Tpe3Kax», «LleHTp
Macc TpeyrojbHUKay, «I3MeHeHe TPUrOHOMETpUYECKUX (DYHKIMI TPU BO3paCTaHUU
yria», «®PopMmyJsibl [UId  PAaaMyCOB BIIMCAaHHBIX M OINKMCAHHBIX OKPYKHOCTEU
IIPaBUJIbHBIX MHOTOYT'OJIBHHKOBY, «YpaBHEHHE NpPsAMOi», «JIBmkeHue», «CBolicTBa
IBIKEHUA», «TeopeMa 0 MPOU3BEIEHUN OTPE3KOB XOpA, TEOPEMBI O IPOU3BEIECHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOW.

Crenyer yMEHBIIMTh KOJMYECTBO 4YacOB HAa M3ydeHHE TeM: «CHMMETpPUYHbBIE
¢urypbsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «lleHTpalibHas CUMMETpPHS»,
«ITapamnenbusiii  epenocy, «lloBopot», «IlpeodpazoBanne mnomodus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/a4d Ha IMOCTPOEHUE C IMOMOUIBIO
LUAPKYJd W JIMHEWKW», «JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTH», «Pemenue
TpeyTroJbHUKOBY, «Ilomobue purypy.

BricBOOOIMBIIIKECS YaChl HCTIOIB30BATh HA PEIICHHE 3a7a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATHCTUKA

B cBsizu ¢ Tem, 4TO JaHHBIA KypC BBI3BIBAET HAUOOJBIINE CIOKHOCTU JJIst
oOyuatomuxcst ¢ 3IIP, cBs3aHHBIE CO CHM)XEHHBIM YPOBHEM pa3BUTHUSl CIIOBECHO-
JIOTUYECKOI0 MBIIUICHUS, €r0 MU3yYeHUE JOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYITHOM JJIsl y4E€HHKOB Mmatepuane. OCHOBHOE€ BHHMMAaHHE CIEAYET YACINUTH
paszmenaM, CBS3aHHBIMH C IIOBTOPEHHEM NPOWIECHHOIO MaTepuasa, YBEIUYUTh
KOJIMYECTBO YIPAKHEHUW U 3aJaHUN, CBA3AHHBIX C IPAKTUYECKON IEATEIBHOCTHIO
00yJarommxcs.

Heobxoaumo mnepecMOTpeTh COoJep)KaHHe TEOpPEeTUYECKOro MaTepuaia u
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKUM MaTepualn MPENnoOAHOCUTh B MPOLECCE
pelIeHns 3a7a4 M BBIIOJHEHUS 3aaHUM HATJAIHO-TIPAKTUYECKOrO XapakTepa; He



TpeOOBaTh BHIBOJA M 3AaIIOMMHAHHUS CIIOKHBIX (OpPMYJI, PELIEHUS HECTaHAAPTHBIX,
TPYIOEMKHX 3a/laHui. P11 TeM cienyeTr u3ydyaTh B 03HAKOMUTEIBHOM ILIAHE.

®denepanpHas MporpaMMa MPEJOCTABISET aBTOPYy paboyell mporpammsl
cBOOOy B paclpe/ielieHnu MaTepuaia 1o 4eTBepTsM (Tpumectpam). Pacnpenenenue
BPEMEHH Ha M3yYEHHUE TEM B TCUCHHE YU€OHOTO rojia CaMOCTOSATEIbHO OMPEeIIeTCs
00pa3oBaTeNbHON OpraHu3alrel U 3aBUCUT OT OCOOCHHOCTEN TPYIIIbI O0yYarOIIXCA
¢ 3I1P u ux ocoObIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble Buabl JesaTeabHOCTH oOy4damomuxcs ¢ 3IIP, oOyciioBieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJIEHHOE OCBOEHHE COIeP:KaHNU 00pPa30BaHus 10 npeaMeTy «MaTeMaTuka

Conepxanve BHUIOB AesTenbHOCTH oOydvaronuxcst ¢ 3IIP ompenmensercs ux
0COOBIMH 00pa30BATEIBPHBIMUA MOTPEOHOCTIMHU. [IOMHMO ITUPOKO HCIOJIB3YEMBIX B
DOAOIT OO0 olmux 11 Bcex 00yUYaronuxcsi BUIOB ICSITEILHOCTH CIEAYET YCUIIUTD
BHJIBI JACATCIBPHOCTH CIICM(PUIHBIC ISl JAHHOW KaTErOpuu JAeTel, 00eCIIeunBarOIIHe
OCMBICJICHHOE OCBOEHHUE COJIepKaHUA oOOpa3oBaHUsl IO TMPEAMETY: YCHUIICHHE
MPEIMETHO-TIPAKTHYECKON JEATEIbHOCTH C aKTHBH3AIlMel CEHCOPHBIX CHCTEM;
yepeoBaHUE BHUIOB JEATCIBHOCTH, 3aJeHCTBYIONIUX pPa3IUYHBIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHaja ¢ OIMOPON Ha alrOPUTM; «IIOIIArOBOCTh» B M3YUCHUH
MaTepualia; UCIOJIb30BaHUE JOTOJHUTEIHFHON BU3YaIbHON OTIOPHI (CXEMBI, IITA0JIOHHI,
OTIOpHBIC TAOJMIIBI); PEUYEBOM OTUET O MpOlecCe U pPe3yibTaTe ACATEIbHOCTH;
BBITIOJTHEHHE CIEIUAIbHBIX 3aJaHHui, OOCCIEUMBAIONINX KOPPEKIHUIO PETYJISIUH
y4eOHO-TI03HABATEIILHON JIEITEIIbHOCTH M KOHTPOJIb COOCTBEHHOTO Pe3yIbTaTa.

denepanbHas TEMaTHYECKas W TEPMHUHOJIOTHYECKAS JICKCHKA COOTBETCTBYET
®AOIT O0O0.

Jns oOyuvaromuxcsa ¢ 3IIP cylmecTBeHHBIM SIBISIOTCS MpPUEMBI padOTHI C
JIEKCUYECKUM MaTtepuaiioM Mo mnpeaMery. [lpoBoautcs cnernuanbHas padoTa 1Mo
BBCJICHHIO B aKTUBHBIA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaeMble TEpMUHBI BBOASTCS Ha IMOJTMCECHCOPHON OCHOBE, 00s3aTelIbHA BU3yaJIbHAS
MOACPIKKaA, aJITOPUTMBI pabOTHI C OTIPEICIICHHEM, OTIOPHBIC CXEMBI JIJISI aKTyaTu3aIuu
TEPMHHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHe

B cootBercTBUU ¢ DenepaibHBIM TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHUs Y4eOHBIM TpenMer «MaremaTtukay
BXOJHUT B TpEAMETHYIO o0Onacth «MaremaTtuka u HWHGOPMATUKA» U SBISETCA
oOs3aTenbHBIM I M3ydeHus. B 5-9 kiaccax y4eOHBIA mpeameT «MareMatrkay
TPaJAUIIMOHHO M3y4YaeTCs B paMKaxX CIEIYIONIUX y4eOHBIX KypcOB: B 5-6 Kilaccax —
Kypca «Marematuka», B 7-9 kimaccax — KypcoB «AnreOpa» (BKIIIOYAsl DJIEMEHTHI
CTaTUCTUKU W Teopuu BepodTHocTei) u «['eomerpusi». Hacrosimeit nporpammoit
BBOJIMTCSI CAMOCTOSITEIIbHBIN yUeOHBIN Kypc « BEpOSTHOCTh U CTAaTUCTHKAY.

OO6m1ee YucI0 4acoB, PEKOMEHIOBAHHBIX JIJIs1 U3YUYCHUSI MaTeMaTUKH (0a30BbIN
YpOBEHb) Ha YPOBHE OCHOBHOI'0 00111€eT0 00pa3zoBanusi, — 952 yaca: B 5 kiacce — 170



yacoB (5 yacoB B Hefleno), B 6 kinacce — 170 vacoB (5 yacoB B HeJent0), B 7 Kiacce —
204 gaca (6 yacoB B Hefento), B 8 kinacce — 204 yaca (6 yacoB B HeJen0), B 9 kiacce
— 204 yaca (6 4acoB B HEJEIIO).

IInanupyembie pe3yabTaTbl 0CBOCHHS Y4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOIO 0011ero 00pa3oBaHusi

W3ydyenne wmareMaTukKd Ha YpOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs
HaMpaBJICHO Ha JAOoCTIKeHUe olyyaromumucs ¢ 3[1P nMuHOCTHBIX, MeTanpeaMeTHBIX
U TIPEIMETHBIX 00pa30BaTEIBHBIX PE3YIHTATOB OCBOCHUS YUEOHOTO MpEAMETa.

JINYHOCTHBIE Ppe3yJIibTAaThbl OCBOCHUS IPOrpaMMbl IO  MaTEMaTUKE
XapaKTepU3YIOTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MIPOSIBJIEHUEM MHTEPECA K IMPOILIOMY M HACTOSIIIIEMY POCCUIICKON MaTEMAaTUKH,
LICHHOCTHBIM OTHOILIEHHUEM K JTIOCTHKEHHSIM POCCUUCKUX MAaTEMAaTUKOB U POCCHMCKOU
MaTEeMaTHYECKON IIIKOJIbI, K MCIIOJIb30BAHUIO 3THX JOCTHKEHUM B JPYrUX HAyKax H
MPUKIAAHBIX cepax;

rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW TpakJaHWHA W peah3aluy €ro
[paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SBJICHHUM, MPOIEAYp TPaKIaHCKOro oOIIecTBa (HampuMmep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYKIEHHIO JTHUECKHX MpoOJieM, CBS3aHHBIX C
[IPAaKTUYECKUM ITIPUMEHEHUEM JIOCTHKEHUIM HAyKH, OCO3HAHUEM BaKHOCTU MOPaJIbHO-
TUYECKHUX IPUHIIUIIOB B IESITEIBHOCTH YUYEHOTO;

TPYA0BO€ BOCIIUTAHHUE:

YCTAaHOBKOM HA AaKTMBHOE YYacTUE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOM HAIpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaT€MaTU4eCKOrOo
oOpa3oBaHus Ha MPOTHKEHUUM BCEW JKU3HU IS YCHEWHOW mnpodeccuoHalIbHON
NESTENbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM HMHJIMBHUIYalbHOW TPaeKTOpUU O0Opa30BaHUA W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HUHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

3CTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K  HOMOLMOHAIBHOMY H  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/ay, PpEIIECHUN, PaCCYKICHUH, YMEHHUIO BUACTbH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUWEl B JEITEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl YEJIOBEKa, MPHUPOIbI U
oOmiecTBa, MNOHMMaHUEM MaTeMaTHMUeCKOM Haykd Kak c¢epbl YeJoBeYeCKon
NESATENBHOCTH, 3TAalOB €€ Pa3BUTHS W 3HAYUMOCTH ISl Pa3BUTHS LMBHIIM3ALUM,
OBJIAJICHUEM SI3bIKOM MaTeMaTUKH W MaTeMaTU4YeCKOM KyJIbTYpOll Kak CpeiCcTBOM
MO3HAHUS MHUpPA, OBJAJECHUEM MPOCTEUIIMMU HABBIKAMHU HCCIEAOBATEIBCKOM
NEeSTEIbHOCTH;

¢puznueckoe BocnutaHue, (opMHpPOBAHHE KYJbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONMOyYHs:



TOTOBHOCTBbIO NPHUMEHSTh MaTeMaTUYeCKUE 3HAHUS B HHTEpPECax CBOEro
37I0POBBS, BEACHUS 37I0POBOT0 00pa3a *KHU3HU (370pOBOE MUTAHUE, COATTAHCUPOBAHHBIN
peKUM  3aHATAH W OTAbIXa, peryiaspHas  (u3uueckas  aKTUBHOCTB),
c(hOpMHPOBAHHOCTHIO HABBIKA peQIICKCHH, TPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY U
TaKOI'0 K€ IpaBa APyroro 4eaoBeKa,

IKOJIOTHYeCKOe BOCIIUTAHUE:

OpUCHTAIMEH Ha MPUMEHEHHE MAaTeMaTUUYECKUX 3HAHUU ISl pElIeHHs 3a/1ad B
001acTH COXPAHHOCTH OKPYXAIOILIEH cpeibl, MJIAHUPOBAHUS MTOCTYNKOB M OIIEHKU MX
BO3MOXKHBIX TOCIEACTBUN JJI OKPY>KaIoIIeW Cpelbl, OCO3HaHUEM TII00ATLHOTO
XapakTepa HKOJIOTUYECKUX MPOOJIeM U IMyTeH UX pelIeHHUS;

aJanTanus K M3MeHSIOIUMCS YCJI0BUSM COIUAIBHOI U PUPOIHOI cpeabl:

TOTOBHOCTBbIO K JCHCTBUSAM B YCJIOBHSIX HEOINPEACIEHHOCTH, MOBBIINICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO AESATENbHOCTb, B TOM YHCIIE
YMEHHE YUUTHCS Y IPYTHX JIONEH, MPHOOpeTaTh B COBMECTHOM JIEATEIHLHOCTH HOBBIC
3HaHUS, HABBIKU M KOMIIETEHIIMU U3 OTBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAaHWM HOBBIX 3HAaHUH, B TOM YHCIE
dbopMynHpoOBaTh UAEH, MOHATHUS, TUIOTE3b 00 00BEKTaX M SBICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUIUTHI COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMi0,  BOCIPHUHHMATH
CTPECCOBYIO CHUTYyallMl0 KaK BbI30B, TpeOyIOIUHA KOHTPMEpP, KOPPEKTHPOBAThH
IpPUHUMAEMble peUIeHUs] W JeWCTBUSA, (OPMYIUpOBaTb M OLEHUBAaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTtanpeaMeTHble pe3y/abTaThl:

B pesynprare ocBoeHHs MpOrpaMMbl MO MareéMaTHKE Ha YPOBHE OCHOBHOTO
obOmero obOpa3oBanusi y oOyuatomerocs ¢ 3[IP  Oymyt cdopMupoBaHbl
METanpeMETHBIE PE3yIbTaThl, XapaKTEPU3YIOMINECs OBIAJCHUEM YHHBEPCaTbHBIMU
MO3HABATEIbHBIMU JCHCTBUSIMH, YHUBEPCATbHBIMA KOMMYHHUKATUBHBIMU IEHCTBUSIMU
Y YHUBEPCAIbHBIMU PETYIATUBHBIMU ICHCTBUSIMHU.

Oguanenue YHUBEpCAIbHBIMU Y4eOHBIMU NMO3HABATEJIbLHBIMHU
AefCTBUSIMM:

yCTaHABIMBAaTh  MPUUYMHHO-CICACTBEHHBIE CBSI3W B XOJI€  yYCBOCHHUSA
MaTeMaTHYeCKOTro MaTepuana;

BBISIBJIATh ACQPUIMT JAHHBIX, HEOOXOIMMBIX IJIsi PELICHUs MOCTaBICHHON
3a]1a4u;

C IMOMOILBI0 YUUTENs BBIOMpATh CIIOCOO pElIeHHs MaTeMaTHYecKOM 3aaauu
(cpaBHUBATh BO3MOKHbIE BAPUAHTHI PELLICHUS);

OPUMEHATh M NpPeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTHYECKUX 3a7ay;

yCTaHaBIMBATh UCKOMOE U IAaHHOE MPH PEIICHUH MaTeMaTHIEeCKON 3aauH;

NOHMMAaTh M WHTEPIPETHPOBATh HMH(DOPMALMIO PA3TMUHBIX BHIOB U (HOpM
Mpe/ICTaBJICHHUS,

WLTIOCTPUPOBATH peraeMble 3a7a9u rpaduIecKuMU CXEMaMHu;

3¢ ()EeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.



MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAISIAHOCTH (Tpadukwy,
auarpaMMbl, TaOJUIBI, CXEMbI W Jp.) Ui WUIIOCTPAIliU, WHTEPIIPETAINH,
apryMEHTALUU.

OBjajeHne  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMHU
AeCTBUSIMM:

OpPraHU30BBIBATh YUEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMU B MPOLIECCE PEUICHUS 3a1aY;

B3aMMOJICMCTBOBATh U HAXOJIUTh OOIIME CIOCOOBI pabOoThI; paboTaTh B TPYIIIE:
HaXoJauTh oOOIlllee pelleHre U paspeniaTb KOH(GIMKTHI Ha OCHOBE COTIJIACOBaHUSA
NO3UIMHI U y4ETa UHTEPECOB; CIYIIATh MapTHEPA; POPMYIUPOBATH, APTYMEHTHUPOBATH
U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPU HAIWYUU PA3HBIX TOUYEK
3peHUs W pa3pemaTh KOH(IMKTHI Ha OCHOBE y4d€Ta HMHTEPECOB W MO3ULUNA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOK TIO3UIHAID W KOOPAWHHUPOBATH €€ C MO3ULHUSIMHU
MapTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIEro pEelieHHUs B COBMECTHOM
NEATENbHOCTH;

BBITIOJTHSATh CBOIO 4YacTh pabOThI, JOCTUraTh KAa4eCTBEHHOTO pe3ysibTaTa M
KOOPJIUHUPOBATH CBOU JICUCTBUS C APYTHUMU YIEHAMHU KOMaH/IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OOIIUM MPOIYKT.

OBJiaeHne YHHBEPCAIbHBIMYU YUeOHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

CTaBUTh LI€NM, BHIOMpATh U CO3/1aBaTh AJITOPUTMBI JUISl PEIICHUS Y4YEOHBIX
MaTeMaTUYeCKHUX MPoOem;

IJIAHUPOBAaTh U OCYLIECTBIISATH JIESATENBHOCTh, HAMPABICHHYIO Ha PEILICHHE
3a71a4 UCCIIEI0OBATEIBCKOIO XapaKTepa.

dbopMynupoBaTh W YACPKUBATh Yy4EeOHYIO 3a7ady, COCTaBJSATh IUIAH H
MOCJIEI0BATEIbHOCTD JICHCTBUI;

OCYILIECTBIISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBHI;

KOHTPOJMPOBAaTh MPOLECC U  pe3yJibTaT ydyeOHOM  MaTeMaTH4eCKO
NEATENbHOCTH;

aJIcKBaTHO OILICHUBAThH MPABUILHOCTD UM OMIMOOYHOCTh BHITIOJIHEHUST yUEOHOM
3a1a4u, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHUS;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJibTaT C 3aJaHHBIM TAJIOHOM C IIEJIBIO
0oOHapy»XeHUsI OTKJIOHCHUH U OTIIMYUN OT dTaJOHA.

MPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH Yy4eOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMbIil pe3ysbTaT
NESTETLHOCTH, OMPEIEIATh MO3UTHUBHBIE M3MEHEHWS W HaIpaBJICHHs, TPEOyroImme
JTajdbHEHIIeH paboThI;

peryJIMpoBaTh COCOO BBIPAYKEHUS IMOIIHIA.

[IpenmeTHBIE pE3yNIBTATHl OCBOCHUS MPOrPaMMBbI [0 MATEMATUKE TTPEACTABICHBI
1o rogaM oOydeHHs B paMKaxX OTAEIbHBIX YUEOHBIX KYpCOB: B 5—6 Kilaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Ajnredpa», «[ecomeTpus», «BeposTHOCTb U
CTATUCTUKAY.



OEJIEPAJIBHA A PAGOYA ITPOTPAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" M[ponOJKEHHE (OPMUPOBAHHUS OCHOBHBIX MAaT€MaTUYECKUX MOHSTHM (Yucio,
BENIMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneyrBaronux MPeeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMAaTUUYECKOTO 00pa30BaHMs 00yUarouXcs;

" pa3BUTUE WHTEJUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH OOydYarOMIMXCS C
311P, no3HaBareabHOM aKTUBHOCTH, MCCIENOBATEIbCKUX YMEHUU, UHTEpeca K
W3YYCHHUIO MAaTEMATHKH;

* nonBeneHue ooOyyaromumxcs ¢ 311P Ha 1oCcTyTHOM 1Ji1st HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTeMaTHUKH U OKPY>KAIOIIETO MUPA;

* ¢dopmupoBaHue (YHKIIMOHATHPHOM MAaTeMaTHICCKOW TPAMOTHOCTH: YMCHHUS
pacrmo3HaBaTh MaTeMaTHYECKHE OOBEKTHI B PCATbHBIX JKMU3HEHHBIX CUTYAIIHSX,
MPUMEHATh OCBOCHHBIC YMCHHS ISl PEUICHUS TMPAKTUKO-OPUCHTUPOBAHHBIX
3a/lady, HUHTEPIPETHUPOBATH IMOJYUYECHHbIE PE3yJabTaTbl U OIICHUBaTh HUX Ha
COOTBETCTBHE MPAKTUUECKON CUTYaIIUU.

OcHOBHBIE JIMHUM COJAEpKaHUA Kypca MaTeMaTuKu B S5—6 Kiaccax -—
apudMeTnyecKas U TeOMETpUUECKas, KOTOPhIE pa3BUBAIOTCS MapalieIbHO, KaXaas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOii, a B
TECHOM KOHTaKT€ W B3auMOJCHCTBUU. Takke B Kypce MPOUCXOJUT 3HAKOMCTBO C
AJIEeMEHTaMU aJreOphbl U ONMUCATENbHON CTAaTUCTUKHU.

N3ydenne apudmeTrnueckoro marepuaiga HauMHAETCA CO CHUCTeMaTH3allud U
pPa3BUTHS 3HAHUN O HATYpPaIbHBIX YMCIIAX, MOJYYCHHBIX B HadanbHOU mIKose. [lpm
OTOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBPHOW TEXHHKH W (POPMUPOBAHHE HOBBIX
TEOPETHYECKNX 3HAHWA COYETACTCS C PA3BUTHEM BBIYHCIHUTEIBLHON KYyJIbTYpHI, B
JaCTHOCTH C OOyYECHHEM IMPOCTCUINM TpHEMaM MPUKHUIKUA W OIEHKH PE3yIhTaTOB
BbIUMCIIEHN. 3ydeHne HaTypaabHbIX YMCEI MIPOJOJIKAECTCS B 6 Kilacce 3HAKOMCTBOM
C HAYAJIbHBIMU TIOHSITUSIMU TEOPUU JEITUMOCTH.

Jpyroii KpymHbIi OJ0K B COAEpKaHUH apu(dMETUUECKONU JTMHUU — 9TO JIPOOHU.
Hauano u3ydennsi 0OObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. ITo
MEPBBIM ATanm B OCBOCHHH APOOEH, KOTrna MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, TOHATUSIMH TeMbl. [Ipum 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEANIECTBYET U3YUCHHUIO JECATUYHBIX APOOEH, UTO 11eecoo0pa3Ho
C TOYKH 3PEHUS JIOTUKU W3JIOKEHUS YMCIIOBOW JIMHUM, KOTJa IIpaBuia JACHUCTBUU C
JCCATUYHBIMA JPOOSMHU  MOYKHO OOOCHOBAaTh YK€ W3BECTHBIMH aJlTOPUTMAMHU
BBITIOJTHCHHSI JEHCTBUN C OOBIKHOBEHHBIMH JPOOSMH. 3HAKOMCTBO C JACCATUYHBIMU
JIPOOSMH PACIIUPHUT BO3MOXKHOCTH ISl TTOHUMAHUS OOYYaIOIIUMHUCS TPHKIAJTHOTO
MIPUMEHEHUST HOBOW 3alMCH TIPH M3YUYEHUHU IPYTUX MPEAMETOB U MIPH MPAKTHUECKOM
ucnonp3oBannd. K 6 kimaccy OTHECEH BTOpPOM HTam B HW3YYEHUHM JpoOeH, e
MIPOMCXOJIUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS W TPeOoOpa3oBaHUsS JIpoOeH,
OCBOCHHE HOBBIX BBIUUCIUTEIHHBIX AJITOPUTMOB, OTTAYMBAHNE TEXHUKH BHIYMCIICHHMN,
B TOM YHCJIC 3HAYEHUN BBIPAKEHUMN, CONIEPKAIIUX U OOBIKHOBEHHBIC, U JECATUIHBIC



IpoOu, yCTAaHOBJIEHUE CBS3EM MEXIY HUMH, PACCMOTPEHHE MPUEMOB pelIeHUs 3a1a4
Ha apoOu. B Hauaze 6 kiacca MpoucXoauT 3HAKOMCTBO € TIOHATHEM MPOIEHTA.

Oco0OeHHOCTHIO U3YyUEHUS MONTOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBIISETCS
TO, YTO OHH TAKKE MOT'YT pacCMaTpUBAThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havane
nu3yuyeHus: TeMbl «l[1ooXKuTENbHBIE U OTPULIATEIBHBIE YHCIIa» BBIAEISIETCS MOATEMA
«llenble yncnay, B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIbHBIMH YHUCIAMH U
NEUCTBUAMH C TMOJIOKUTEIbHBIMA W OTPULIATEILHBIMU YHCIAMU IPOUCXOAMT Ha
OCHOBE COJAEPXKATEIBHOTO TMOAXO0JA. IJTO TMO3BOJSIET HA JOCTYIHOM YpPOBHE
MO3HAKOMUTD yYAIIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHSTUSMH TEMBI, B TOM
Yyycjie W C TpaBWIaMH 3HAKOB IPU BBIMOJHEHUU apUPMETHUYECKUX JIEUCTBUM.
N3yuenue pamioHaNbHBIX YUCENT HAa 3TOM HE 3aKOHYHUTCS, a OyJeT MPOAOKEHO B
Kypce airedpbl 7 Kiacca, 4TO CTaHET CJIETYIOUTUM MTPOXO0I0M BCEX MPUHIUITUATBHBIX
BOIIPOCOB, TEM CaMbIM pa3JieJIeHUE TPYJHOCTEH 00eryaeT BOCIpUsITHE MaTepHaa, a
pacrpeziesieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH TPUOOPETAEMBIX HABBIKOB.

[Ipn 0OyyeHUM pEIICeHHIO TEKCTOBBIX 33Jad B 5—6 Kjaccax HCHOJb3YIOTCS
apupmeTnyeckue NpuémMsl penieHus. TekcToBbIe 3a7a4uu, pelaeMble TP OTPadOTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjaccax, pacCMaTpUBAIOTCs 3a1add CIIECTYIOMINX
BUJIOB: 33Jaud Ha JBWKEHUWE, HA YacTH, HAa TMOKYINKH, Ha pabdoTy u
MIPOU3BOAUTENIBHOCTh, Ha MPOLEHTHI, HA OTHOWIEHUs W npomnopuun. Kpome Toro,
oOyyJarouiecsi 3HaKOMSTCS C NpUEMAMM pelIeHUs 3aaad 1nepeObopoM BO3MOKHBIX
BapHaHTOB, yyaTcs paboTaTh ¢ HH(OpMaLUEn, IPEJCTaBICHHON B (popMe TabiuL Win
arpamM.

B ®enepanbHoit  paboyeil mporpamMme MpeaycMOTpeHO (opmupoBaHHe
IPOIEAEBTUUECKUX aJIreOpandecKux mpeacTaBieHnil. bykBa kak CHMBOJI HEKOTOPOTO
YyCJIa B 3aBUCUMOCTH OT MAaTeMaTHYE€CKOrO KOHTEKCTa BBOAMTCS IIOCTEIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HMCHOJB3YEeTCs MPEXKIEe BCEro s 3amucH OOUIMX
YTBEPXKICHUM M  MpeyiokeHud, (opMys, B YaCTHOCTH [JIi  BBIYMCIICHHUS
r€OMETPUYECKHUX BEJINYHH, B KAYECTBE «3aMECTUTEISD YUCIIA.

B kypce «Marematukn» 5—6 KJIaccoB MPEACTABICHA HArJSHAS F€OMETPHS,
HalpaBj€HHasT Ha pa3BUTME OOpPa3HOrO0  MBIIUICHUS, MPOCTPAHCTBEHHOI'O
BOOOpaxeHus1, N300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3YYEHUU T€OMETPUH,
KOTOpPBIM OCYIIECTBIICTCS HAa HAIJISIIHO-TIPAKTUYECKOM YPOBHE, ONMPAETCA Ha
HarjIsiIHO-00pa3HOe  MbIIIIEHHEe oOydaromuxcs. bonbimas pojib  OTBOAMUTCS
IIPAKTUYECKOM  JEATEIbHOCTH,  OIBITY,  O3KCHEPUMEHTY,  MOJIEIMPOBAHUIO.
OOyuaromuecss 3HaKOMSTCSI C TEOMETPUUYECKUMHU (GUIypaMH Ha IJIOCKOCTH U B
IPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTypalusMH, ydaTcss u3o0pakaTh MX Ha
HEJIMHOBAaHHOM W KJIeT4aTOW Oymare, paccMaTpHUBAIOT MX MpOCTeiue cBoiicTBa. B
MpoLEecce U3yUeHUs! HarJsAHON T€OMETPUN 3HaHUs, TOJyYeHHbIe 00yJalomUMUCS B
HaYyaJbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IUIaHy B 5—6 Kjaccax H3y4yaeTcss WMHTErPUPOBAHHBIN
npeamer «MareMaTtukay, KOTOPBIM BKIIOYaeT apuPMETUUYECKUd MaTepuanl Hu



HarJIsAHY0 T€OMETPUIO, & TAK)KE ITPOTIEIEBTUUECKUE CBEACHMSI U3 alIreOpbl, 2IEMEHTHI
JIOTMKH U Hayaja OMUCATEIbHON CTATUCTHKHU.

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kjlaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEJAENIO B TEUEHHUE KaXKJI0ro roja oOy4deHus, Bcero He meHee 340
y4eOHBIX YaCOB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUS)

S KJIACC

HarypaJjbHble 4nciia 1 HyJIb

HartypaneHoe uwncno. Psp Harypanbabix uucen. Yucno 0. M3o0Opaxenue
HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJMHATHOU (YUCIOBOI) HPSIMOil.

[TozunmonHass cucrema cyucieHus. *PuMckas Hymepalus Kak MpuMep
HENO3UIHOHHON CUCTEMBI cuuciaeHus™ . JlecaTMyHas cuCTeMa CUUCIICHUS.

CpaBHEHUE HATypalbHBIX YHUCEJ, CPAaBHEHHWE HATYpaJbHBIX YUCEN C HYJIEM.
Crnioco6bl cpaBHeHUs1. OKpyTIIeHHE HATYyPaTbHbBIX YUCE.

CnoxeHre HaTypaJIbHBIX YKCEN; CBOMCTBO HYJISl IIPHU CIIOKEHUU. Bbruuranue
KaK JeicTBUe, 0OpaTHOE CJIOKEHUIO. YMHOXKEHUE HATypaJlbHBIX YHCEJ; CBOWMCTBA
HYJISI U €IMHULIBI TIPU YMHOXKEHHH. [[ereHune kak JielicTBre, 00paTHOE YMHOXKEHHUIO.
KomrioHnenTsl  nmeiicTBuM, CBs3b  Mexkay HumHU. [IpoBepka  pesyibTara
apupmeTndeckoro gedctBus. llepemecTuTenbHOE UM COYETAaTEIbLHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI W YMHOXKEHHUS, *PacHpeesIUTeIbHOE CBOMCTBO (3aKOH)
YMHOKECHHS ™.

Hcnons3oBanue OyKB JJisi 0003HAYEHUST HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(METHUUECKUX JCHCTBUM.

*JlenuTeny W KpaTHbIE 4YMCIa*, pasliokeHue Ha MHOxuTend. [IpocTteie u
coctaBHbIe uncia. *IIpu3naku qenumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocTaTKOM.

CreneHb C HaTypaJlbHbIM I[IOKa3aTelieM. 3allkiCh 4YHWCIa B BHJE CYMMBbI
Pa3psIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBplYMCIIEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJHEHUs  JeuWcTBuil.  Mcnonb3oBaHWe  MpU  BBIYHCICHUAX
MEPEMECTUTEIHFHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKEHMUS,
*pacnpeneuTeIbHOr0 CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienrie o Jpobu Kak crnocoOe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuiabHBIE U HenpaBUibHbIE ApoOu. CMmelanHas Jpoob;
MpeICTaBICHUE CMEIIaHHOM ApOoOH B BHUJIC HEMPABUIILHON APOOH U BBIJIEICHUE 11ET0M
Y4acTH YMCJIa U3 HeMpaBWIbHOU apodu. M3o0paxenue apodet ToukaMu Ha YHUCIIOBOM
npsmoil. OcHoBHOE CBOMCTBO Apoou. *Coxkparnienue apooeit. [IpuBenenue apodbu
HOBOMY 3HameHaTeno*. CpaBHEHHE APOOECH.

CrnoxxeHre M BBIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-

1 3nech u ganee * *0603HaYEHBI TEMBI, H3YUeHHE KOTOPBIX IPOBOIUTCA B 03HAKOMHUTENbHOM I1ane. [lenaror
CaMOCTOSTENIFHO OTIPEENIIET 00bEM H3y4aeMOro MaTepuara.



obpatHbie 1podu. *HaxokaeHne 4acTu 11eJI0r0 U IeJI0T0 0 €ro 4acTu™.

Jlecsatnunas 3anuck npoOeid. IlpencraBneHue necATUYHON ApoOM B BUIE
O0OBIKHOBEHHOU. M300pakeHne AeCITUYHBIX IpoOei TOUKaMH HAa YUCIOBOW IPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmMernueckre JEHUCTBUS C JECATHYHBIMU JpoOsmu. *OxpyrieHue
JECATUIHBIX APOOCT™.

Penienne TeKCTOBBIX 3224

Pemenne TekcTOBBIX 3adad  apudMeTHYeCKUM  crocoboM. *Perenue
JOTUYECKUX 3adad. Pemienuwe 3amay nepedOpoOM BceX BO3MOXKHBIX BapUaHTOB™.
Hcnonb3oBanue Mpy pelieHuu 3aa4 TaOIUI] U CXEM.

Pemenue 3amay, cojepKalmux 3aBUCMMOCTH, CBSI3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI H3MepeHus:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBs3b MEXKIY €IUHULIAMU
M3MEPEHUS KaXI0W BETUUMHBI.

Pemenne ocCHOBHBIX 3a71a4 Ha JpoOu.

[IpencraBnenne TaHHBIX B BUE TaOIMI], CTOIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinaele npeacraBineHus o (Urypax Ha MiIoCKOCTH: TOUKa, MpsAMasi, OTPE30K,
Jy4, yTOJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yroi. lIpsamoi, octpeii,
TYION U pa3BEPHYTHIE YTJIbI.

JlnuHa oTpe3ka, METPUYECKHUE E€IMHUIBI IIUHbL. JJIMHA JIOMaHOW, EPUMETP
MHOTrOYToJIbHUKA. MI3MepeHne U MOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTHPA.

Harnsnuele mnpencrtaBiaeHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE PUTYP™.

N3o0paxkenne ¢uryp, B TOM uucie Ha Kierdatoun Oymare. *Tloctpoenue
KoH(urypamnuii U3 dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare®. Mcnonp30BaHe CBOWCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Imomaas MPSAMOYroJIbHUKA W MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
MPSAMOYTOJIBHUKOB, B TOM 4ucJle (uryp, m300pak€HHbIX Ha KjeTdyaTrod Oymare.
Enuaunier nsmepenns mionaau.

*Harnsaneie peACcTaBICHUs O MPOCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOIbHBIHN
rapasuieIenuIie, KyO, MHOTOTPAHHUKH. N3o0paxkenue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTkum kyb6a u mnapamenenunena. Co3maHue Mojeneu
MHOTOTPAaHHHUKOB (M3 OyMaru, MpoOBOJIOKH, TUIACTUIIMHA | JIp.)™.

*O0béM MNPSMOYTOJBHOTO TMapajuienenunena, kyoa. EauHuier usmepenus
o0BEMa™.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHS ¢ MHOTO3HAYHBIMU HATypaTbHBIMU YHCIIAMHU.
YuciioBbie BEIpAKEHUS, IOPSIOK ICUCTBUI, UCTIOIB30BaHUEe CKOOOK. Vcnonp30Banme
MPU BBIYUCICHUSX MEPEMECTUTEIBHOIO M COYETATENBHOTO CBOMCTB CIOXKEHUS M
YMHOXEHHUSI,  *pacnpeiesIMTeNIbHOTO  CBOMCTBA  yMHOXEHUs.*  OKpyrieHue
HaTypaJlbHbIX YHCEIL.



Jlenurenu U KpaTHbIE YKCa; *HAMOOJbLINI OOIIMK JENINUTENb U HAUMEHBIIIEE
oOmiee kpatHoe. JlemMMOCTh CyMMBI U IPOU3BeeHUS ™. Jlenenne ¢ 0CTaTKOM.

Apoou

OObIKHOBEHHAs1 J1poOb, OCHOBHOE CBOWMCTBO ApOOM, COKpAIICHHWE IpoOei.
CpaBHeHnme U ynopsaourBaHue apoOeil. Pemenue 3amad Ha HaXOXKACHHE YacTU OT
LEJ0oro M WLEeJoro mo ero 4vacth. JIpoOHOe 4YuCiIO Kak pe3yJsibTarT JAeJICHHUS.
[IpencraBnenne aecATUIHOW ApOOM B BHJEC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
IpEICTaBICHNs OOBIKHOBEHHOW IpoOM B BUAE JECATUYHOH. JlecaTuuHble npoOU U
METpUYECKasi cuctemMa Mep. ApupMeTHUECKUe JEHCTBUS U YHMCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUUYHBIMU JIPOOSMHU.

OtHomienue. /[leneHne B JAaHHOM OTHOIIEHHMU. *Macmrtad™, npornopuus.
IIpuMeHeHne TponopLUUi IPY PEIICHUH 3a1a4.

[TonsiTne mpoueHTa. BerauciieHne MponeHTa OT BEJIMYUHBl U BEJIMYUHBI 110 €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB AECATUUYHBIMH Ipo0sMu. Pemenue 3agau Ha
MPOLICHTHI. BhIpajkeHre OTHOLIEHUS BEJIMYMH B IPOLIEHTaX.

ITos10skMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TomoxxuTenpHble W OTpULaTelbHble Yucna. Llenpie uncna. *Mopynp uyucina,
reoMeTpuYecKas MHTeprnperauus Moayias uucia™. WM3o0paxeHue dyucen Ha
KOOPJIMHATHOM NpsIMOM. *YHCITIOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApUPMETHYECKUE JIEUCTBHUS C TIOJOXXKHUTEIbHBIMU H
OTPULIATEIbHBIMHU YHACIAMU.

[IpssMoyroJibHasE cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha
IJIOCKOCTH, abcuucca U opauHata. [locTtpoenune Touek U Guryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHbIe BbIpaKeHUs!

[Ipumenenue OyKB AJisl 3aITUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiicTBa apudmeTHuecKux JeWCTBU. *ByKBEeHHBIE BBIPAKEHUS M UHCIOBBIC
MO/ICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyiibl; (pOpMyIIBI TEPUMETPA U IUIOIIAN MPSAMOYTOJIbHUKA, KBaJapara, *00béMa
napauienenuneaa u kyoa*.

PemieHnne TekcTOBBIX 33124

Pemenne TekCcTOBBIX 3adad  apuMETUUYECKUM crnocodboM. *PemieHue
JIOTUYECKUX 3a1a4. Penienne 3a1au nepedopoM BCeX BO3MOKHBIX BApUAHTOB.™

Pemenue 3amad, coaepXalmuMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTbD; IPOU3BOAUTENBHOCTb,
BpeMs, 00bEM paboThl. EquHHUIBI M3MEpEeHHUs: MacChl, CTOMMOCTH; PAaCCTOSHHUS,
BPEMEHH, CKOPOCTH. CBA3b MEX/ly €IMHUIIAMH U3MEPEHUS KAKI0M BEITMYHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTaMH; pPEIIeHHe OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

*OneHka U MPUKUIKA, OKPYTIEHUE pe3yJibTaTa™.

*CocraBieHne OyKBEHHBIX BBIPAKEHUM 110 YCIOBUIO 3a/1aUn’™.

[IpencraBnenre OaHHBIX C MOMOIIbIO Ta0muy u guarpamm. CronOuateie
IUarpaMMbl: YTEHUE U MOCTpOeHHEe. YTeHHe KPyTroBbIX AUarpamm.

Harasimnas reomerpusi

Harnsinaeie npeacraBinenus o GUrypax Ha mioCKOCTH: TOUKA, MpsAMasi, OTPE30K,



Jy4, yToJl, IOMaHasi, MHOIOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3anMHOE pacroyioKE€HUE [BYX NPSIMbIX Ha IJIOCKOCTH, MapajulesIbHbIE
IpsIMbIE, MEPIEHIUKYISpHbIE MpsMble™. M3MepeHue pacCTOSHUN: MEXIY ABYMs
TOYKaMH, OT TOUKH J0 MPSAMOIl; JJIMHA MapIIpyTa Ha KBapaTHOU CETKeE.

WN3mMepeHne W MOCTPOEHHME YIJOB C IOMOIIBI TpaHcnopTupa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIBHBIN, TYIIOYTOJIbHBIM;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YETBIPEXYTOJBHUKOB. [IpAMOYTONbHUK, KBAaApaT: HCIOJIb30BAHHUE CBOWCTB CTOPOH,
yrioB, auaroHaned. *M3zoOpaxkeHue reomeTpuyeckux GUIyp Ha HEITMHOBAHHOM
Oymare ¢ UCIOJb30BAHUEM LHUPKYJS, JHUHEWKH, YroJbHUKA, TpaHCHIOpTUpa™.
[TocTpoeHus Ha KieTyaron Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHATHE TUIOMIAAM (DUTYPBI; €TUHULIBI U3MEPEHHUS
wiomaau. [Tpubmmkénnoe n3Mepenue miomaan Guryp, B TOM YUCIIe Ha KBaJApaTHOU
cetke.™ [IpuOnmxEHHOE U3MEPEHHE ITTMHBI OKPY>KHOCTH, TUIOLIAAN Kpyra™.

*CuMMeTpusi: IeHTpajibHasA, OCeBas M 3epKalibHas cumMmeTrpuu. lloctpoenue
CUMMETPUYHBIX PUTYP™.

*HarnsgHple MpeACcTaBIeHHs O TPOCTPAHCTBEHHBIX (PUTypax: napajuiesenunen,
KyO, Tmpu3ma, nUpaMuja, KOHyc, LWIMHAp, map u cdepa. HN3o0paxkenue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIPAaHHUKOB, LHIMHApPA U
KoHyca. Co3znaHue Mojeseil MpocTpaHCTBEHHBIX ¢Guryp (U3 Oymaru, MnpoBOJIOKH,
IJIACTUJIMHA U JIP.).

[Tonsitue o0OBEMA; enuHUIBI HU3MepeHuss o0béma. OO0BEM MPSMOYTOJIBHOIO
napajienenumnesaa, kyoa*.

IINTAHUPYEMBIE ITPE/IMETHBIE PE3VYJIbTATBI OCBOEHUM A [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IITKOJIBI
JOJDKHO 00ecTieurBaTh JOCTHKEHUE CIICAYIOMNUX IPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHPOBATHCS B TIOHATHUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATYyPaJbHBIMU YHUCIIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSIMH.

CpaBHUBATH U YIIOPSAOUYNUBATH HATYPAJIbHBIE YUCIIA, CPABHUBATH B MPOCTEUILINX
CITy4asix OOBIKHOBEHHBIE APOOH, AECSITUUHBIC JPOOH.

CoOTHOCUTB TOUKY Ha KOOPJMHATHOM (UUCTIOBOM ) MPSIMOM C COOTBETCTBYIOIIUM
el YuCcIIoM 1 n300paxaTh HaTypaJibHbIC YK CIIa TOUKaMU Ha KOOPAMHATHOM (YUCTIOBOM)
IPSAMO.

Beinmonuate apudmMeTndeckue JACUCTBUS C HATypalbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyYasX.

BbINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUUCICHHI.

OKpyIJIsITh HaTypaJibHbIE YHCIIA.



Penienne TekcTOBBIX 33124

PemaTte TekcTOBBIE 3amaun apu(METUYECKHM CIIOCOOOM M C TOMOIIBIO
OpTraHW30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX BapHaHTOB (MpH
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemiath 3amauu, cojep:kaniue 3aBUCHUMOCTH, CBSI3BIBAIONIUE BEIUYHUHBI:
CKOPOCTb, BpEMsI, PACCTOSIHHE; TIeHa, KOJIMYECTBO, CTOUMOCTH (TIpH HEOOXOIUMOCTH C
HCITOJIb30BAaHUEM CITPABOYHON WH(OOPMAITIH ).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbl, TaOIUIIbI, 0003HAYCHUS MIPU PEIICHUH
3ajad.

[Tonbp30BaThC OCHOBHBIMH €IMHULIAMH W3MEPEHUS: LIEHBI, MACChl; pACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaKaTb OJHM E€IUHUIIBI BEJIMYMUHBI 4Yepe3 Jpyrue (mpu
HEO0OXOIUMOCTH C OTOPOM Ha CIIPABOYHYIO HH(POPMAILIUIO).

W3Bnekats uH(MOpMaIuUio, MPEACTABICHHYIO B Tabiuie, Ha CTOI04YaToi
nuarpamme, THTEpIpEeTUPOBATh MPEICTaBICHHBIE JaHHBIE, UCTIOIb30BaTh JaHHBIC TPU
pelIeHnn 3aaa4.

Harasignas reomerpus

[Tonp30BaThCs FEOMETPUUYECKUMU MOHSATUSAMU: TOYKA, MpsiMasi, OTPE3OK, JIyY,
yroJl, MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpuUMEPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, UMEWIUX Gopmy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30oBaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YaJIbHON OMOpe,
CBSI3aHHYIO C yIVIAMH: BEpIIHMHA, CTOPOHA; C MHOIOYIOJIbHUKAMU: YIOJI, BEpILIHHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaIUyC, TUAMETP, LICHTP.

N300paxkath W3yuYeHHBbIE TeOMEeTpUuuYeckre (Urypsl Ha HEJIWHOBAHHON W
KJIETYaTOM Oymare ¢ MOMOIIbIO IIUPKYJIS U JTUHEHKHU (IT0C]Ie COBMECTHOTO aHAJN3a).

HaxoauTe AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOUIBIO
JUHEWKH, CTPOUTh OTPE3KU 3aJaHHOW JIMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSAMOYTOJIbHUKA, KBajapaTa JJIsl UX
MMOCTPOCHUSI, BBIYUCIICHUS TUIONIAU U TIEpUMETpa.

Beruucnare mepuMerp M IUIOMIA[Ab KBajapara, MOpsIMOYrojibHUKA, GUryp,
COCTAaBJICHHBIX W3 MPSMOYTOJILHUKOB, B TOM uuciie (Uryp, u300paxxE€HHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMH E€IUHHUIIAMU W3MEPEHUS JJIUHBI,
IO BBIPAXKATh OJTHU €MHUIIBI BETUYHHBI Yepe3 Apyrue (Mpu HE0OXOIUMOCTH C
OTIOPO¥ Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacnio3naBaTh nmapasienenuresi, Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIITUHA,
pedpo TpaHb, U3MEPEHUS, HAXOAUTHh H3MEPEHUS Tapalljiesienunena, Kyoa.

Boeraucnsate 00b€M Ky0Oa, mapajuienenumnena Mo 3aJaHHbIM H3MEpeHUsiM (C
OTIOPON Ha AJITOPUTM YUYEOHBIX JEUCTBUM), MOJb30BATHCS CAMHHUIIAMU H3MEPEHUS
00BEMa.

Pemiath HecIOXHBIC 3aJayd Ha HM3MEPEHHE TEOMETPUUECKUX BEJIWYHMH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOUMOCTH C BU3YyalIbHOU ONOPOHA).



6 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBS3aHHBIMHM C Pa3JIMYHBIMU BUJAMHU YHCENl U CIIOCOOAMU UX 3aMKCH, MEPEXOIUTh
(ecyii 3TO BO3MOKHO) OT OJAHOM (DOPMBI 3aUCH YKCTIA K JPYTOM.

CpaBHUBaTh M yHOPSAIOYMBATH II€JIbIE YUCIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh aprudpMeTnyeckue 1eHCTBUS C HATypadbHBIMU U LEIBIMU YHCIIAMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU, MOJTOKUTEIBHBIMU U OTPUIATEIbHBIMU
YU CIIAMM.

Briuncnars 3Ha4€HUS] YUCITOBBIX BBIPAKEHUMN, BBIMOJHITH NPUKUAKY U OLICHKY
pe3yJibTaTa BBIYMCIICHUI; BBINOIHATh MPEOOpPa30BaHUSI YUCIOBBIX BBIPAKCHHUM Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTH TOYKY HAa KOOPAMHATHOMN MPSIMOM C COOTBETCTBYIOIINM €1 YHCIIOM
1 n300pa)kaTh YMciia TOYKaMH Ha KOOPJIMHATHOUM MPSIMOM, HAXOIUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKM B MPSIMOYTOJIbHOM CHCTEME KOOPAMHAT C KOOPAWHATAMU
3TOU TOYKH.

OkpyTiisiTh 1IeJible 4YKclia U JIeCATHYHbIE ApoOu (Mo oOpasily), HaXOAWTh
MPUOJIMIKEHUS YUCET.

YucsoBble 1 OyKBEHHbIE BHIPAKEHHUSA

OpHUEeHTHPOBATHCS B IOHATHUSX U OTIEPUPOBATH HAa 0a30BOM ypOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aMKChIO CTETICHU YMCIIa, HAXOIUTh KBaJIpaT U KyO yucia, BEIUUCISATh
3HAQYEHUS MPOCTEHUIITNX YUCIIOBBIX BBIPAXKEHUHN, COIEPIKAIIUX CTEIICHH.

[Tonp30BaThCA MpU3HAKAMHU JACIUMOCTH (IMPU HEOOXOIMMOCTH C ONOpPOM Ha
aJITOPUTM IPaBUIIA), PACKIIA/IbIBATH HATYPAJIbHBIC YHCIIA HA TPOCTHIE MHOKHUTEIH.

*Tlonp30BaThCs MACIITAOOM™, COCTABIISITh TPOMIOPLIMUA U OTHOILICHUS.

Hcnonb3oBaTh OYKBBI 1J11 0003HAUEHUS YHUCEN MPU 3aMUCH MaTEMaTUUECKUX
BBIPQXKEHUM, HAXOAUTh 3HAuCHHUS OYKBEHHBIX  BBIPAKECHUH, OCYIIECTBIISISA
HE0OXOAMMbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOPOM Ha alrOpUTM y4eOHBIX
JTEUCTBUM ).

Haxoaute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3a7aud apU(METUYECKUM CIIOCOOOM C
ONIOPO¥ Ha BOMPOCHBIN IJIAH.

Pematp IIPOCTEUILINE 3a71a4u, CBSI3aHHBIC c OTHOILLIEHUEM,
MPOMOPUMOHAIIBHOCTBIO BEJIMYMH, TPOLEHTAMU; PEIIaTh TP OCHOBHBIC 3a/1a4d Ha
JIpOOU ¥ TPOLEHTHI.

Pemate 3amaum, cojaepkalue 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIMYUHBIL:
CKOpPOCTb, BpEMSI, PaCCTOSHUE, 1IEHA, KOJTMYECTBO, CTOMMOCTD; IPOU3BOIUTEIILHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIONB3Ys apu(PMETUUECKUE JEeUCTBUS, OIICHKY, TPUKUKY;
MOJIb30BATHCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIMX BEJIUYHMH.

CocTtapisaTh OyKBEHHBIE BBIPAXKEHUSI IO YCJIOBHIO 3a7a4H MTOCJIE COBMECTHOTO
aHaaus3a.

W3Bnekats wH(MOpMAIUIO, TPEACTABICHHYIO B TaOJWIlaX, HA JIMHEHHOM,



CTOJ0YaTOW WM KpPYroBOW JuarpaMMax, HHTEPIPETUPOBATH IPEACTABIICHHBIE
JTAHHBIE; UCIOJb30BaTh JAHHBIE IIPU PEUICHUH 3a/a4.

[TpencraBisaTs uHGOPMAIIUIO C TIOMOIIBIO TAaOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harasignas reomerpus

[TpuBoauTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOHMX (HopMmy
M3YUYEHHBIX TE€OMETPHUYECKUX IUIOCKHX W IPOCTPAHCTBEHHBIX (PUryp, NpPUMEpPHI
pPaBHBIX U1 CHMMETPUYHBIX (UTYP.

N300paxaTh ¢ MOMOUIbIO LIUPKYJIS, IMHEHKU, TPAHCIIOPTHPA HA HETMHOBAaHHOM
U KJIETYaTO OyMare n3y4eHHbIE IUI0CKHE FeOMETpUUeCKUe (GUryphl U KOH(UTYpaLyH,
CUMMETPUYHBIE QUTYPBI.

HMeTp npeacTaBleHHE O TEOMETPUYECKUX IOHATHSAX: PABEHCTBO (QUIYp,
CUMMETpPUS1, OCb CHMMETPUHU, LIEHTP CUMMETPUHU.

HaxonuTh BEIMYHUHBI YIJIOB U3MEPEHUEM C MTOMOILBIO TPAHCIIOPTHUPA, CTPOUTH
yIUIBl 33JJaHHOW BEJIMYUHBI, ITOJB30BATHCA NPHU PELIEHWU 3aad TpagyCHOM Mepou
YIJIOB; PACcO3HABATh HA YEPTEXKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIM U TYIION YTJIBL.

BblUuCHATh NJMHY JIOMaHOHM, MEPUMETP MHOIOYTOJIbHHKA, MOJb30BaThCs
€AMHUIIAMU U3MEPEHUs JUIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JIJTMHBI Yepe3
IpyTHE.

Haxonuth, UCTonb3ysl YEePTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMs
TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITyTH Ha KBaJIPaTHOW CETKE.

Bbruncnate miomanb  (QUryp, COCTaBICHHBIX U3  HIPSIMOYTOJIbHUKOB,
HCIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJIbHUKY, HA paBHbIE (PUTYPBI, TOCTPAaUBAHUE JIO
IIPSAMOYTOJIBHHKA; IOJIb30BAaThCS OCHOBHBIMH E€IWHULAMH HW3MEPEHMs IUIOIIAIH;
BBIPAXKaTh OJHU €AMHUIIBI U3MEPEHUS IIIOIIAU Yepe3 Apyrue (Ipu HeoOXOJUMOCTH C
OTIOPOM Ha CIIPaBOYHYIO MH(POPMAIHIO).

Pacno3HaBaTh Ha MOAENAX M HM300pXKEHUSIX MUPAMHUAY, KOHYC, LMIJIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIHUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkath Ha KjeT4aTo OyMare mpsIMOYTOJIbHBIN MapasuiesIenumes.

Boruucnsate 00b€M NpSMOYTOJBHOTO Mapajvienenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AWHUIBI U3MEPEHUS
00bEMa uepes Apyrue (C ornopoil Ha CpaBOYHYI0 HHPOPMAITHIO).

PemaTe HecHOXHbIE 3aJaud Ha HAXOXKJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTYyalusaX (MIpu HEOOXOIUMOCTH C BU3YaTIbHOM OMOPOHt).

OE/TEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCbI
Heau n3yyeHust yueOHOro Kypca

AnreOpa sBISE€TCS OJHUM H3 OINOPHBIX KYpCOB OCHOBHOM WIKOJIBI: OHA
o0OecreynBaeT H3y4yeHUE IPYruX AUCLUMIUIMH, KAaK €CTECTBEHHOHAYyYHOIO, TaK U
T'YMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JJI MPOI0JKEHN 00pa30BaAHMS U
B TOBCEIHEBHOW >XMU3HU. Pa3BuTue y oOydaromMXCsd HAYUYHBIX MPEACTaBICHHU O
IIPOUCXOKICHUH
U CYIIHOCTH alreOpanyecKux aOCTpaKIhii, Crocobe OTpaKeHUS MaTeMaTHYECKOM



HAyKOM SIBIEHUW U MPOIECCOB B MPUPOJE U OOIIECTBE, POJIM MATEMATHYECKOTO
MOJICIIUPOBAHUS B HAYYHOM TO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS W KAYECTB MBINLICHUS, HEOOXOMUMBIX IS aalTalid B
COBpeMeHHOM mudpoBoM obOmiecTBe. M3ydeHune anreOpbl e€CTECTBEHHBIM 00pa3oM
obecrieuMBaeT  pa3BUTUE  YMEHUS  HAONIOJaTh, CpaBHHUBATh,  HAXOJHUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIIIJIECHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOWM JEHCTBUS W BBHIBOJBI, (POPMYIHPOBATH
yTBepkeHud. OcBoeHue Kypca aiareOpbl oOecreyuMBaeT pa3BUTUE JIOTMUECKOTO
MBIIIJICHUs OOYYalolUXCSl: OHU UCHOJIB3YIOT JCAYKTHBHbIE M HMHIYKTUBHBIC
paccykJieHus, o000IeHne W KOHKpeTH3aluio, abCTparupoBaHHE U AHAJIOTHUIO.
OOyuenue anrebpe mpeAnosiaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIBHOU
NESATEABHOCTH  OOYy4YaloMIMXCS, TMOITOMY CaMOCTOSATENIbHOE pEIIeHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aledl JeaTeIbHOCTHOTO IPUHIIUIA
o0yueHwus.

B cTpykType mporpammbl y4eOHOTO Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHMUMAIOT COJEPKATEIbHO-METOANYECKUE IMHUU: «YUucna u
BBIUUCIICHUS»; «AJIreOpandeckue BBIPAKCHUS»; «YPAaBHEHUS U HEPABEHCTBAY;
«Dynkum». Kaxnaas u3 aTux coaepKaTelIbHO-METOANYECKUAX JTMHUN PAa3BUBACTCS HA
MPOTSKEHUU TPEX JIET U3YUYEHUSI Kypca, €CTECTBEHHBIM O0pa3oM MEperuieTasich U
B3aMMO/JICUCTBYS C JIPYTUMH €ro JMHUSMU. B Xo7e M3yueHus: Kypca o0ydarouumces
MIPUXOAUTCS. JIOTUYECKU PACCYXKIaTh, HCIIOJIb30BATH TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11€71ec000pa3HO BKIIIOUUTH B IPOrPaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3J/iesibl MATEMAaTUYECKOr0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIMIMMHCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTeMaTU4YeCKOro si3blka. Takum 00pa3oM, MOKHO YTBEPKIATh, UTO COACPKATEIBLHOM
U CTPYKTYpPHOU OCOOEHHOCTBIO Kypca «AJreOpa» SIBISETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxxanue JnmHUM «Yucnma ©W  BBIYMCICHUS» CIYKAT OCHOBOM  JIJIA
JTadbHEUIIero M3y4eHUs] MaTeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyYaromuXxcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO yYMEHHUSI TOJIb30BAThCs aJITOPUTMaMH, a
TaKXKe MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMUMBIX JJisI TTOBCEIHEBHOMU
KU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAlIMOHATIbHBIMU U
YppanMoHaIbHBIMU YUCIaMU, (OPMUPOBAHUEM TPEACTABICHUN O JCHCTBUTEIHHOM
yuciie. 3aBepIieHre OCBOSCHUS YUCIIOBOM JIMHUM OTHECEHO K CTapIIeMy 3BeHY 00I1ero
oOpa3oBaHUs.

Copeprkanue AByX alireOpandecKuX JUHUN — « AIreOpandecKkre BhIPKEHUSD U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y OOYyUYaIOIIUXCS
MaTeMaTU4YeCKOro amnmapara, HEOOXOJMMOTro i penieHUs 3a1ad MaTeMaTHKH,
CMEXHBIX NPEAMETOB U IMPAKTUKO-OPUECHTUPOBAHHBIX 337ad4. B OCHOBHOM wIKOJIE
y4eOHBIM MaTepuall TPYNIUPYETCSs BOKPYT pallMOHAIBHBIX BbIpakeHUU. Anredpa
JEMOHCTPUPYET 3HAUYCHUE MAaTEMATUKH KaK s3bIKa JJIsl MOCTPOCHUS MAaTEMaTUUYECKUX
MOJeJield, ONMUCaHusl MPOIECCOB U SIBIICHUW peaidbHOro mMupa. B 3amaun oOyueHus
anreOpe BXOIAT TakkKe JajbHEWIlee pa3BUTHE aJTOPUTMHUYECKOrO MBIIUICHHUS,
HEOOXOJIMMOr0, B YAaCTHOCTH, JJIsI OCBOEHHUS Kypca MHGOPMATHUKH, W OBJIAJICHUE
HaBBIKaMHU JIETyKTUBHBIX paccyxaeHuil. [[peoOpazoBaHue CUMBOJIBLHBIX (JOPM BHOCUT



CBOM crneuu@uueckuid BKJIaJ B PpPa3BUTHE BOOOPAXKEHUS, CIOCOOHOCTEM K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanve (HyHKIIMOHATBHO-TPAUUECKON JIMHUMA HAICJICHO HAa TOJyYCHHE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKONH MOJAETH IJis
OMHCaHUsI M HUCCIEJOBAHMUS Pa3HO-00Opa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydyeHne 3Toro marepuana CrocoOCTBYET Pa3BUTHIO Y OOyYAIOIIMXCSA
YMEHUS WCIOJb30BaTh Pa3IUYHbIC BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IPEICTaBICHUN O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIIM3ALMH U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CormacHo yuyeOHOMY TIUIaHy B 7-9 Kimaccax wu3ydaercss YYeOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIOLIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucna ©  BBIUKCICHUS», «ANTEOpandecKue BbIpAKECHHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUW.

VYyeOHbIN MJIaH HAa U3y4deHHUE anreOpbl B 7-9 Kjaccax OTBOJAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE KaXkJOro roja oOydeHHus, BCEro 3a TPHU roja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJIT'EBPA» (ITO T'OAAM OBYUEHUM )
7 KIIACC

Yucsa v BbIYMCICHUSA

JpoOGu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OJHON (OPMBI 3aIUCU
npobeit kK gpyroi. IloHaTHe paluMoOHANBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
VIOPSAIOYMBAHUE  PAIMOHANBHBIX  YHCeN.  ApudMeTHueckue  JIeUCTBUS  C
palMOHAIBHBIMA YHUCIaMU. PelieHue 3amad u3 peajdbHOM MPAKTUKUM HA 4YacTd, Ha
TpoOH.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeleM: OIpeJeieHre, Mpeodpa3oBaHue
BBIpXXCHUI HAa OCHOBE OMPE/IEICHUS, 3aMKUCh OOJIBIINX YHCE].

[IporieHThI, 3aMUCh MPOLIEHTOB B BUJE IpoOU U IpoOU B BUJE NMPOIEHTOB. Tpu
OCHOBHBI€ 33J1a4M Ha TPOLEHTHI, PEHICHUE 33/1a4 U3 PEATbHOUN MPAKTUKHU.

[IpumeHeHne NOpPU3HAKOB  JEIUMOCTH, PA3JI0XKEHHE HAa  MHOXKHUTEIHU
HATYpPAJIbHBIX YHUCE.

PeanbHbpie  3aBUCMMOCTH, B TOM  4ucClie TipsMas W oOpaTHas
MPOITOPUHUOHAIBHOCTH.

AnredpanvyecKue BbIPpAKEHUA

[IepemeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpPEeMEHHOM. JlomycTumeble
3HA4YCHHMs TNepeMeHHbIX. [IpeacraBienne 3aBUCHMOCTH MEXIY BEIMYMHAMHU B BHUJIC
(dhopmybl. Beraucienus mo gpopmysam.

[IpeobpazoBanre OYKBEHHBIX BBIPAKCHUM, TOXKICCTBEHHO PAaBHBIC BHIPAKECHUS,
npaBujia MpeoOpa3oBaHMsl CyMM U MPOU3BEACHHUH, NpaBUIa PACKPBITUS CKOOOK U
MIPUBEJICHNUS MTOJ00HBIX ClaraeMbiX.

CBONCTBA CTENIEHU C HATYPaAJIbHBIM IMOKA3aTEIIEM.



OpnHowiensl 1 MHOrousieHbl. CteneHb MHorousjaeHa. CloKeHUE, BbIYMTAHHE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHHUSI: KBAaApaT CyMMBbI U
KBazpaT pasHocTd. Popmyna pa3HOCTH KBajpaToB. PasnokeHMe MHOTO4WIEHOB Ha
MHOKHTEJIH.

YpaBuenus

VYpaBHEHUE, KOpPEHb YypaBHEHHUs, IpaBUia MpeoOpa3OBaHMs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHUU.

JIuHelHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JIMHEHWHOTO
YPaBHEHUSI, pEIICHUE JINHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUI MO YCIOBUIO
3a1aun. Pemenue TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPaBHEHUM.

*JluHeliHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIMHU M ero rpaduk 2. CucreMa JByX
JUHEWHBIX YpAaBHEHUW C JABYyMs I[EPEMEHHBIMH. PenieHue cucteM ypaBHEHUI
croco0oM MoJIcTaHOBKH. [IpuMephl pellieHus TEKCTOBBIX 3a7ja4 ¢ MOMOIIbI0 CUCTEM
YpPaBHEHUM.

DOyHKUUHA

Koopaunara Touku Ha npssMoi. UucnoBele MPOMEXKYTKU. PaccTrossHne MexIy
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[TpsimoyronpHast cuctema koopauHat, ocu OX u Oy. AGcrrcca v OpIuHaTa TOUYKH
Ha KOOpAMHATHOW TuiockocTH. IIpumepsl rpadukoB, 3agaHHbX (opmynamu. YteHue
rpauKOB peaIbHbIX 3aBUCUMOCTEH.

[Tonsarue Gpynkuuu. ['paduk dpynkimu. CroiictBa GhyHkuui. JIunelinas GyHKIums,
e¢ rpaduk. I'padpuk pyukumm Yy = kx + b. *I'paduueckoe perieHne ITUHEHHBIX
ypaBHEHUI U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KUVIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopenb u3 uucina. *Ilonstue 00 wuppanmoHAIBLHOM YHCIIE.
HecsTuuabie PUOTMKEHUST UpPATMOHAIBHBIX uncen™. CBoMCTBa apumMeTHIecKux
KBaJPAaTHBIX KOPHEW U MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSIM. * JelicTBUTEIbHBIC YnCIa™.

Crenens ¢ 1enbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YKCIA.

AnredpanvyecKue BbIPAKEHUSA

KBanpaTHblil TpéXusieH; pa3iokKeHne KBaIpaTHOTO TPEXUWICHA HA MHOXKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anredpandeckoil JIpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXEHHUE, JeJeHHE  alredpaudeckux  JpoOeil.
PanmonanbHbIe BRIpAKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBanparHnoe ypaBHeHue, GopMmyrna KOpHEH KBaJIpaTHOTO ypaBHeHHs. *Teopema
Buera*. Pemenue ypaBHeHU, CBOIAIIMXCS K IMHEHHBIM U KBaJpaTHbIM. [IpocTeitive
TPOOHO-paIMOHANIEHBIC YPaBHEHHUS.

*T'padmyueckas HHTEpPIIPETAIUS YPABHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHUW C JByMsl TNepeMeHHbIMU™. I[IpuMepbl pelieHus cucrteM

2 3nech u panee * * 0603HAYEHH] TEMBI, H3yUEHHE KOTOPBIX HPOBOJUTCA B 03HAKOMHTEILHOM IiaHe. Ilegaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



HEJTMHEHHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a49 anreOpanvaecKuM CrocoOoM.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKUIMHA

[Tonsitue Gpynkiun. OOIACTh ONMPEACICHNUS U MHOYKECTBO 3HAYCHUHN (DYHKITHH.
CrnocoOsI 3a1aHust QyHKITHA.

['paduk ¢ynkuuu. Yrenue cBoiicTB PyHKuMH mo e€ rpaduxy. IIpumeps
rpa@ukoB QYyHKIHMA, OTPa)KAIOIIUX PEeATbHBIE MPOIECCHI.

OyHKIMY, ONKUCHIBAIOIIME TMPSIMYI0 M OOpaTHYI NPONOPIMOHATILHBIC

k
3aBucHMOCTH, ux rpapuku. Oynxuuuy = X2y = X3,y = /x, Y =~ *T'paguueckoe

pelIeHre ypaBHEHU U CUCTEM YPaBHEHHIT™.

9 KJIACC

Yucsia ¥ BbIYMCICHUS

PannonanbsHble yucna, *uppanydoHaIbHbIE YUCIa, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE 1poOU. MHOXKECTBO JEHCTBUTENBHBIX YUCEN; NEHCTBUTEIbHBIEC UM CIIA KaK
OECKOHEYHbIE AECATUYHBIE ApOoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEHHE  JCHCTBUTENBHBIX  YWCEN, apU(METUYECKHe JACHCTBUS C
JNEHUCTBUTEIBHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIMIETO MHUpPA, JJIMTEIBHOCTh IHPOLECCOB B
OKpY’KaroIlleM MUpE.

[Tpubnmx€HHOE 3HAUEHHE BEJIWYMHBI, TOYHOCTb MpuoOImxeHus. OKpyrieHue
yucen. [Ipuknaka n oneHka pe3yiabTaTOB BBIYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOISIIMXCSA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. *Ilpumepbl pelieHHs] ypaBHEHUM TpeThell M 4YEeTBEPTOM
CTerneHel pa3IoKeHUeM Ha MHOXKUTEIN ™.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pelenune TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHUE C ByMs NMEpPEMEHHBIMH M €ro rpaduk. Pemienue cucrem IBYX
JMHEWHBIX YPAaBHEHUM C JBYMs IEPEMEHHBIMU. PellleHHe CHCTEM JBYX YpaBHEHUH,
OIHO U3 KOTOpBIX JHMHEHHOE, a Jpyroe — BTOpoi creneHu. ['padpuyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanparHeie HepaBeHCTBa.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.



DyHKIUU
KBanpatnunas ¢ysknus, e€ rpagux u cpoiictBa. IlapaGona, koopauHaThl
BEPIIUHBI TapaboJIbl, OCh CAMMETPUHN NapadOoJIbL.
['paduku byHKITHI: y = Kkx, y = kx + b, y = X%
K N
y =x,y = — M X CBOJCTBA.

YucaoBblie M0CJIeA0BATEILHOCTH U NIPOTrPEeCCUM

[loHATHE 4YMCIOBOM MOCIENOBATENIBHOCTH. 3aJaHuE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyoi u GopMyJIoil N-To WiIeHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynsl N-ro diieHa
apu(pMETHIECKON U T€OMETPUUECKON MPOTrPeccCuii, CyMMbI MEPBBIX N YJICHOB.

*Nzo0paxeHrue 4YiICHOB apU(DMETHYSCKOM W T'E€OMETPUYECKON IMPOTpPecCHid
TOYKAMU HAa KOOPAWHATHOW IUIOCKOCTU. JIMHEWHBIM M SKCIIOHEHIMAJIIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI™.

I[INTAHUPYEMBIE ITIPEIMETHBIE PE3VJIbTATBI OCBOEHHUA
®EJIEPAJILHON PABOYEI ITPOTPAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHUs JOJDKHO OOECleurBaTh JOCTHUKEHUE CIEAYIOIIUX IPEAMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUA

BrImtomHSITE, couyeTass yCTHBIE W THUCHMEHHBIC TPUEMBI, apu(PMeTHIECKUE
JIEHUCTBUSA C PAIMOHATLHBIMU YHCIIAMH.

Haxonuth 3HaY€HWs YHCIOBBIX BBIPAKECHHM; MPUMEHATH pPa3HOOOpa3HbIE
CroCcOObl U TMPUEMBI BBIYMCICHUS] 3HAUYCHUN JPOOHBIX BBIPAKECHUM, COAEPKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOU.

[lepexomuth OT omHOM (opMBI 3amuicu 4mcend K Jpyroi (IpeoOpazoBbIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHYHYIO NIpoOh). CpaBHUBATH H
YIOPSAI0OYMBATH PAlIMOHATILHBIC YUCIIA.

OKpyIJIsITh YnCHa.

BBITIOHIATE TPUKUIKY W OIEHKY pe3yjbTaTa BBIYMCICHHUM, OIEHKY 3HAYCHUI
YHUCIIOBBIX BBIPAKEHUH.

BBITIOTHSTE ACHCTBUS CO CTETICHSIMH C HATYPATBHBIMU ITOKA3aTEISIMU (C OTTOPOi
Ha CMPaBOUYHYIO HHGOPMAIIHUIO).

[IpuMeHSATh MPU3HAKU ACIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTCIIA HATYyPATbHBIX
YHUCEI.

Pemare mpocreiiime MNpaKkTUKO-OPUEHTUPOBAHHBIC 3a/ladyd, CBS3aHHBIE C
OTHOIIICHUEM  BEJIMYWH,  MPOMOPIUOHAILHOCTHIO  BEJIWYWH,  MPOILIEHTAMH,
HMHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHHUS 33124 C YIETOM OTPAaHUYCHUM, CBSI3aHHBIX CO
CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

AnredpanvyecKue BbIPpaKEeHUA



OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM YpOBHE
anredpanvdeckor TEPMUHOIOTHEN U CUMBOJIMKOM.

HaxoauTe 3HaueHusi OYKBEHHBIX BBIPAKCHHN MpPU 3aJaHHBIX 3HAUYCHUSIX
MIEPEMEHHBIX.

BoIoNHATE peoOpa3oBaHus LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPBITHEM CKOOOK.

BBITTONHAT yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJICH, MPUMEHATh (POPMYJIbI KBaJipaTa CyMMBbI U KBaJpaTa pa3HOCTU (C OMOpon
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

OcCyHIecTBIATh PA3JIOKEHUE MHOTOYIEHOB HA MHOMXKHUTEIW C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOILEr0 MHOXKUTEJNS, TPYIITUPOBKHU CIIaraeéMbIX, MPUMEHEHHUS
(bopMyI1 COKpaIIEHHOTO YMHOKEHHS (C OMOPOH Ha CIIPaBOYHYIO HH(OPMAIIHIO).

[IpumensTh npeoOpazoBaHKsi MHOTOWICHOB ISl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MAaTHUKHU, CMEKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHbIMH IOKA3aTEIAMH IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOIl Ha CITPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemate JMHENHBIE YpaBHEHWs C OJHOM IIEPEMEHHOW, NPHUMEHSSA IPaBUIIA
nepexoa OT UCXOJAHOIO YPaBHEHUS K paBHOCHIIBHOMY emy. IIpoBepsTs, sBiseTcs u
YHUCJIO KOPHEM YPAaBHEHHS.

Nmetp mpencraBieHrne o rpadUyecKUX METOJaxX MPH PEIICHUH JIMHEHHBIX
YPAaBHEHHI U KX CUCTEM.

[TogOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCS PEIICHUEM JUHEHHOTro
YPaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH rpadvK JTUHEHHOTO YpaBHEHUS C JIBYMsI
MePEMEHHBIMU; TIOJIB3YACHh TPaUKOM, TPUBOJAUTH MPUMEPHI PEIICHUS YPABHEHHUS.

Pemiath cuctembl IBYX JUHEWHBIX YpaBHEHUM C ABYMS MEPEMEHHBIMHU, B TOM
yucie rpapuiecku (C ormopoi Ha alNropuTM y4eOHBIX IEHCTBHA).

CocTaBnsTh (MOCIe COBMECTHOI'O aHAJIN3a) U PEILlaTh JIMHEMHOE YPaBHEHHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHHM MO YCJIOBHIO 3a/adyd, WHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M MMOJTYUYEHHBIN pe3ybTarT.

Koopaunarel u rpadpuxku. ®yHKIUU

N3o0paxkath HA KOOPAMHATHOMN MPSMOM TOUYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBaJIbl; 3alIUChIBATh YUCJIOBBIE MPOMEXKYTKH Ha
anre0pandeckoMm si3bIKe.

OTMeuaTrh B KOOPJWHATHOW IIJIOCKOCTH TOYKM MO 33JaHHBIM KOOPAMHATaM;
CTPOUTH TPaPUKH JTUHEHHBIX (yHKIHH. CTpouTh rpaduk GyHkimu Y = kx + b,

OnuceiBaTh C TMOMOILIBIO (YHKUUH M3BECTHBIE 3aBHUCUMOCTH  MEXIY
BeTMYMHAMU (10 JITOPUTMY YUYEOHBIX NEHUCTBHIA): CKOPOCTh, BPEMs, PACCTOSIHHE,
1I€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3HaueHne pyHKIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumaths rpaduueckuii crocod MpeacTaBlIeHUs W aHaliu3a HHGOpPMAaIUH,
M3BJIEKATh U MHTEPIPETUPOBATH MHPOPMALIMIO U3 IpadUKOB peaIbHBIX MPOLECCOB U
3aBUCUMOCTEM.



8 KUIIACC

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HavYaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIIBHBIX
qucesl JUIsl CPaBHEHUS, OKPYIJIEHHWS M BBIYUCIICHUN; M300pa)kaTh JCHCTBUTEIbHBIC
YKCIJIa TOYKAMU HAa KOOPJAMHATHOMN MPSAMOM.

[IpuMeHATh TOHATHE apUPMETHUECKOrO KBAaIPATHOTO KOPHS; HAXOAUTH
KBaJIpaTHbIE KOPHHM, HUCIOJB3ys MpPU HEOOXOAMMOCTH KaJbKYJSTOP; BBIIOJHATh
npocTeiime npeoOpa3oBaHUSl BBIPAKEHUN, COAEpPXKAIIUX KBAJApaTHbIE KOPHH,
VCTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucd OOJBIIMX W MajbIX YHCEN C MOMOUIIBIO JECATUYHBIX
npobeit u creneHe uncna 10.

AnredOpanveckue BbIPAKEHUS

[IpyMeHATP NOHATHME CTENEHW C LEJNbIM  II0Ka3aTeJIeM,  BBIIOJHAThH
npeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIMX CTENEHW C LEJIbIM IoKaszareieM (C
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIIH).

BBITIONHATE HECIOXHBIE TOXKIECTBEHHbIE NPEOOpa3oBaHUs pPalUOHATbHBIX
BBIPQKEHUI HAa OCHOBE IMpaBWJ ACUCTBUN HaJ MHOTOWIEHAMM U ajreOpanyecKuMu
TPOOSIMHU.

PackiaipiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIN.

[TpumensTh npeoOpa3zoBaHUs BbIPAKEHUM NI PEILICHUS pa3jIMuYHBIX 3a/ad U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IIPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C KMCIOIb30BAHUEM CIIPABOYHOMN
nH(pOpManuu) U palMOHAJIbHbIE YPAaBHEHHMS, CBOIAILIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIIINE UCCIIENOBAHUS YPABHEHUI U CUCTEM YPABHEHUI, B TOM
qluclie C NPUMEHEHHEM TpaduuecKuX MpeAcTaBiIeHU (yCTaHaBIIMBaTh, UMEET JIH
YpaBHEHUE WM CHUCTEMa YPAaBHEHHUW PELICHUs, €CIM UMEET, TO CKOJIbKO, W Tp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUMH.

[Tepexoauth OT croBecHON (GOPMYIHMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIA C TIOMOIIBKD COCTaBJICHHWS YpPaBHEHUS WM CHUCTEMBl ypaBHEHM,
MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aa4M ITOJTYYEHHBIN pe3ybpTarT.

[IpuMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH; PEIaTh
JUHEWHBIC HEPABCHCTBA C OJHON NMEPEMEHHOM M MX CHCTEMBI; JaBaTh rpad)UuecKyro
WJUTIOCTPALIMIO MHOYKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMHA

OnepupoBarh Ha 0a30BOM YypOBHE (YHKUMOHAIbHBIE TOHATUS M S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMPENENsATh 3HAue€HHUE (PYHKIUMU IO
3HAYEHUIO apTYMEHTa; ONPEAEIIATh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpouts rpaduKy 2IeMeHTApHBIX QyHKIUH Buga , Y = X%, Yy =x3y =/x ,y=

K . . .
~; OTHCHIBATH CBOHCTBA YMCIIOBOM bynkuun no e€ rpaduky (Mpu HEOOXOAUMOCTH C

HaIpaBJISIOLIEH TOMOIIIBIO).



9 KUIIACC

Yuciaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAJOUYNBATH PAIUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BoinonsaTs apudmerrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YMCIaMU, coYeTast
YCTHBIE W THCHbMEHHBIE IMPUEMBI, BBINOJHATh BBIYMCICHUS C HPPALHOHAIBHBIMU
YU CIIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C UEIbIMU MMOKA3aTENSIMU U KOPHEN; BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAKCHHIA.

OKpyrJisiTh  ACHUCTBUTENIBHBIE YHWCIA, BBINOJHATh NPUKHUIKY pe3yJibTara
BBIUHCIICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHUs U HEPABEHCTBA

Pewiars JIMHENHBIE U KBAJPATHBIE YPABHEHUSI, YPABHEHUS, CBOJIAIINECS K HUM,
MIpoCTEHTIHEe qPOOHO-PAMOHABHEIC YPABHCHHS.

Pemare mpocTedmme CHCTEMBI JBYX JMHEHWHBIX YPAaBHEHHM C JIBYMs
MIEPEMEHHBIMU U CUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCSA
JUHEWHBIM (110 BU3yaJILHOM orope).

PemaTte mnpocTeiime TEKCTOBBIC 3aJladyd  alreOpanyeckuM CIocoooM ¢
IIOMOILBIO COCTABJICHUS YPAaBHECHUS WM CHUCTEMBI JBYX YPaBHEHHU C JByMs
[IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUI U CUCTEM YPABHEHUM, B TOM
YHUClie C MPUMEHEHHEM TpaduuecKkux MpejcTaBicHUi (yCTaHaBIIUBAaTh, UMEET JIH
ypaBHEHHUE WJIM CUCTEMa YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHEHbIE HEPABEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA; H300pakaTh
pEILICHUE HEPABEHCTB HAa YHCJIOBOM MNPSAMOW, 3alMCHIBATh PEUICHHE C IOMOIIBIO
CHMBOJIOB.

Pemate cuctembl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; U300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YUCIIOBOM
MPSAMOM, 3aNUCHIBAaTh PEUICHUE C TIOMOILBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIUYHBIX 3a4a4.

DOyHKIUU

Pacnio3naBath (yHKIIMM W3y4YEeHHBIX BHUJIOB. [loKa3bIBaTh CXEMAaTHUYECKH
PAacIoIOKEHUE HAa KOOPIMHATHOM TIOCKOCTH rpadukoB ¢yHkuid Buaa: Y = kx, y = kX

K .
+bh ,y=a+bx+c,y=xy=+x,y = — B 3BHCHMOCTH OT 3HaYeHuii

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth M H300paxkaTh CXEMAaTUYECKH TpaUKy KBAJIpPaTUYHBIX (DYHKIIU,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KBaApaTUuHy0 (QYHKIUIO 1O (OpMyJe, TPUBOAUTH IMPUMEPHI
KBaJApaTUYHBIX (QYHKIMI U3 peaibHOM )XKU3HU, GUBUKH, TEOMETPHH.

YuciioBble MOCTAECA0BATEILHOCTH H IPOrPeCCHH

Pacno3naBaTh apumMeTHUECKyI0 U TEOMETPUUYECKYIO TPOTPECCUH MPU PaA3HBIX
crioco0ax 3a7aHusl.

BbINONMHATE  BBIYMCICHUS C  HCIOJb30BaHHEM (GopMyl N-TO  4ieHa
apu(PpMETUIECKON M TEOMETPUUYECKON MPOTPECCHid, CyMMBI MEpPBBHIX N WIEHOB (C
OTIOPOH Ha CIIPaBOYHYIO MH(POPMAIHIO).



PemaTe 3a1aun, CBS3aHHBIC C YUCIOBBIMHU TOCIICAOBATCIIBHOCTSIMH, B TOM YHCIIE
3aa4il W3 pEeATbHOM JKM3HU (C WCMOJB30BAaHUEM KaIbKYJSATOpa, MHQPPOBHIX
TEXHOJIOTHHA).

OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«"EOMETPUS». 7-9 KJIACCBHI
Henn n3yyeHusi yueOHOIo Kypca

Oo6mue uenu uzydenus yueOHoro kypca «I'eomerpus» npeacraniens B [IOOIT
OOO. Onu 3aKIOYarOTCs, MPEXKAE BCErO B TOM, YTO HAa YPOKax TI'€OMETPHUHU
oOydJarouuiicss y4uTcss TPOBOAUTH JOKa3aTelIbHbIE PACCYXKACHHUS, CTPOUTH
JOTUYECKHE YMO3AKIIIOUEHUs, J10Ka3blBaTh HWCTUHHBIC YTBEPXKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYKJCHUS «OT MPOTUBHOIOY», OTJIMYAThH
CBOWMCTBAa OT MPHU3HAKOB, (hOpMyIHMpoOBaTh OOpaTHBIE yTBEpXKICHUS. B o0yueHun
YMEHHUIO pacCy>XJIaTh COCTOUT Ba)XHOE BOCIHUTATEIbLHOE 3HAYCHUE W3YyUYCHUS
r€OMETPHUH, IPUCYIIEE UMEHHO OTEUECTBEHHON MaTeMaTUUYECKOM IIKOJIE.

BTopoili 1enp0 W3ydyeHUs TEOMETPUU SIBIACTCA HWCIOJIB30BAHHE €€ Kak
MHCTPYMEHTA TpPU PEUICHWH KaK MAaTeMaTUYECKUX, TaK M NPaKTHUYECKUX 3ajad,
BCTPEUAIOIINXCS B PEATBHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BRIUUCIIUTEIIbHAS
JUHUS B HM3YYEHUU TIEOMETPUU B IIKojde. JlJIsI 3TOrO YYUTENI0 PEKOMEHIYETCS
noa0UpaTh 3aauyu MPAKTUUECKOrO XapakTepa Il pacCMaTPUBAEMbBIX TEM, YUHTh
00y4Jaronmxcsi CTpPOUTh MaTEMATUYECKUE MOJIENIM PEabHBIX KU3HEHHBIX CUTYAIIUH,
MPOBOAUTh BBIYUCIEHUS W OLECHHUBATh aJ€KBATHOCTH IIOJYYEHHOTO pe3yJbTaTa.
KpaitHe BaxxHO TOAYEPKUBATH CBS3M TEOMETPUU C JAPYTUMHU IPEIMETAMU,
MOTHUBHUPOBATh HUCIOJIL30BaTh OMPEACICHUS T€OMETPUUYECKUX (PUTYp U TMOHSITHH,
JEMOHCTPUPOBATH MPUMEHEHHE MTOTYUYCHHBIX YMEHUH B PU3HUKE U TEXHUKE. DTHU CBS3U
HanOoJee SpKo BUJIHBI B TeMaX «BekTopb», « TpUroHoMeTpruuecKue COOTHOIICHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo yueOHOMYy TulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBIH Kypc
«"eomeTpus», KOTOpPBIH BKIIOYACT CICAYIOIINE OCHOBHBIC Pa3feibl COJCPKAHUS:
«I"'eomeTpruueckue GUTYPHI U KX CBOMCTBAY, «MI3MepeHNe TEOMETPUICCKUX BEIIMUUHY,
a Takke «JlekapToBBl -KOOpAWHATHI Ha TUIOCKOCTH», «BekTtopbl», «J[BrkeHHS
mockoctu» U «lIpeoOpazoBanus moao0us».

VYueOHbIl TUIaH TpeIycMaTPUBAET U3yUYEHHUE TeOMETPUH Ha 0a30BOM YpOBHE,
MCXO/I U3 HE MeHee 68 yueOHBIX 4acoB B y4eOHOM TO/Ty, BCETO 3a TPH rojia 00yueHus
— He meHee 204 yacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «EOMETPUSI» (IIO TOJAM
OBYUEHUS)

7 KIIACC

Hauvanbubie nonsTus reomerpun. Touka, npsMasi, OTPE30K, JIyd. Yrona. Buasl
yriioB. BeprukaneHble UM cMexHbIEe yrabl. buccekrpuca yrima.  Jlomanas,



MHOTOYTOJIbHUK. [IapaynensHoCTh U NepneHANKYISIPHOCTD IPSIMBIX.

*Cummerpuunble  Qurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHU™*
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MHPE.

*OCHOBHBIE TOCTPOEHHUS C TOMOILBIO [IUPKYJIS U TUHEHKHA™.

TpeyroapHuk. BeicoTa, Meuana, OMCCEKTpuca, UX CBOKCTBa. PaBHOOEApEHHBIN
Y PAaBHOCTOPOHHUM TPEYTOJIbHUKHU. HEpaBEeHCTBO TPEyroNbHUKA.

CBoiicTBa U MPU3HAKK PABHOOENIPEHHOTO TpeyroyibHuUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU NapaJUIeNbHBIX MPsAMbIX. CymMMa yIioB TPEYrOJIbHHKA.
BHemHue yribl TpeyroiabHUKA.

[IpsMOyrosibHBIA  TpeyrosbHUK. (CBOWCTBO MEAMAaHBI  INPSMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEAEHHON K IMIOTeHy3€e. IIpu3Haku paBeHCTBAa IPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. 1 IpsIMOYTOJIBHBIN TPEyTroiabHUK ¢ yriioM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYTOJIbHHKA™, HEPAaBEHCTBO O
JUIMHE JIOMAHOH, Teopema O OOoJbIIeM yrjie U OOJbUIEH CTOpPOHE TPEYrOJIbHHKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

*T'eomeTpruecKkoe MeECTO TO4YeK.* buccekTpuca yria © CEepeIUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOUEK.

OKpy»XHOCTb ¥ KPYT, XOp/J1a ¥ TUAMETP, UX CBOMCTBA. B3anMHOE pacnoioKeHne
OKpYKHOCTH M TmpsMou. KacarenpHas m cexkymas K OKpPYKHOCTH. OKpYy>KHOCTB,
BIIMCAHHAS B YroJl. BircaHHas v onrcaHHas OKpY>KHOCTH TPEYTOJIbHHKA.

8 KUVIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npu3Hakd U CBOMCTBA. YacTHbIE
cllydad MapajiieIorpaMMoOB (IIPSIMOYTOJIBHUK, pOMO, KBajpar), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M  MPHU3HAKHU.
[IpssMoyrosibHas Tparenus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpHs.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue TMHUM
TpPEYroJIbHUKA U Tpanenuy. L{eHTp macc TpeyrojapHuKa.

[Togobue TpeyroapHukoB, Kod(pduiment mnomodus. Ilpusznaku momoOus
TpeyroibHUKOB*. [IpruMeHeHne nogo0us Mpu peleHny MPaKTUYECKUX 3aa4.

CpoiictBa miomaneid reoMmerpudyeckux ¢uryp. Dopmynbl a8 oA
TpPEYroJibHUKa, Napajienorpamma, pomoba u Tpaneuud. OTHOUIEHWE IUIoMAei
MOoA0OHBIX (UTyYp.

Brruncnenne miomanei TpeyroJlbHUKOB WU MHOTOYIOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu permeHun
MPaKTUYECKUX 3a/]a4.

CHHyC, KOCHHYC, TaHI€HC OCTpPOro yria HpsSMOYTOJIBHOIO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUecKue (HyHKIUU YTIIOB
B 30°, 45° u 60°.

3 3nech u manee * * 0603HAYEHBI TEMBI, U3yYeHHE KOTOPBIX IPOBOJUTCA B O3HAKOMMTEILHOM Titane. Ilexaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



BriricaHHbIE ¥ IEHTPAIBHBIEC YIJIbI, YTOJ MEXIY KAaCaTEIbHOU U XOPAOH. YTJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BHOuCaHHbIE M ONMCAaHHBIE YETHIPEXYTOJBHUKHU.
B3anmHoe pacnonoxxkeHue ABYyX OKpyxHocTel. Kacanue oxpyxkHocTeit. OOmiue
KacaTelIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

CuHyc, KocuHyc, TaHreHC yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. POPMYJIbI TPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

*TIpeoOpazoBanue noaoous. [logobue cooTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O POU3BEIACHUH OTPE3KOB
CEKYILHX, TEOpEMa O KBaJipaTe KacaTeJIbHOU™.

Bekrop, gnmmHa  (MOIyNb)  BEKTOpa,  COHAIIPABJIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIPABJIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlEpallid HaJ BeKTopamu. PasjoxeHue Bekropa 1O JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopanHatel BekTopa. CKalsIpHOE IPOU3BENCHHE
BEKTOPOB, IPUMEHEHME JIJIS1 HAXOXKIACHUS JJIMH U YTJIOB.

JlexapToBBbl KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPY>KHOCTHU
B KOOpJMHATaX, MEPECEUYEHUE OKPYKHOCTEW M MpsAMBbIX. METoJ KOOpPAHMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[nMHa OKpyxHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCIECHNE JUIMH OyT OKpYKHOCTEN. [1nomane kpyra, CeKTopa, CErMeHTa.

*JIBHOKEHHSI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (QUryp (3eMeHTapHbIe
npexacrasienus). [lapamnensubiil nepenoc. [lopopot™.

IIJIAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «I'EOMETPHS» (ITO
I'OJAM OBYYEHN )

OcBoenune ydeOHOTO Kypca «['eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JOJDKHO OOecCleurMBaTh JOCTHUKEHUE CICAYIOIMIMX IPEAMETHBIX
00pa30oBaTENbHBIX PE3YIHTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIC reOMeTpUYecKre (GPUTYPBI, ONIPEALIATh UX B3aUMHOE
pacIojioKeHue, u300paxaTh reoMeTpuyecKue (UTYphI; BBITIOIHATH YEPTEKHU IIO
YCIIOBUIO 3a1aud. M3mepsaTh JIMHEWHbIE W YIJIOBBIE BEJIWYMHBI. Pemars 3amadyn Ha
BBIYMCIICHUE UINH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyI0 OIEHKY JIMHEWHBIX U YTIIOBBIX BEJIMYUH IPEIMETOB B peallbHOM
KU3HHU, pa3MepOB IIPUPOJHBIX OOBEKTOB. Paznmmuarh pa3smMepsl 3THX OOBEKTOB IO
MOPSAKY BEJIUYUHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKHUM 3a/1a4aMm (C UCTIOJIb30BAHUEM CMBICIIOBOM



OTMOPBI: HABOJALIME BOMPOCHI U/WIIH aNTrOpUTMa YUYEOHBIX IEUCTBUI).

[Tomp30BaThCA MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU ¥ CBOMCTBA PaBHOOEAPEHHBIX TPEYTOILHUKOB MPU PEIICHUN 3a]1a4.

[IpoBOANUTE NOKA3ATEIBCTBA HECIOKHBIX TEOMETPUUECKUAX TEOPEM.

[Tonp30BaThCAd TMpPU3HAKAMU PABECHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIHAHBI, MPOBEAEHHON K THIIOTEHY3€ NPSAMOYTOJIBHOIO TPEYTOJBHUKA, B
PEIICHIH TEOMETPUIECKUX 33]1a4 (C UCIIOJIb30BAaHUEM 3PUTEITLHOM HATIISTHOCTH W/WITH
BepOaIbLHON OTMOPHI).

Onpenensts napauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HUMH ceKymas. Onpenenars MNapajuielbHOCTh MPSMBIX C MOMOILIBK) PABEHCTBA
PACCTOSHUN OT TOYEK OJHOW MPSIMOU O TOYEK APYTOU MPSIMOU.

PemaTe 3a/1auun Ha KjeT4yaToi Oymare.

[IpoBOIUTH BHIYMCICHUS! U HAXOJAUTh YUCIOBbIE U OYKBEHHbIC 3HAUCHUSI YTJIOB
B TE€OMETPHUYECKHX 3aJayax C HCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTrOJIbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX IMPU TEPECECUCHUU JBYX
MApAJUICIBHBIX TPAMBIX CEeKyllel. Pemares mpakTuueckue 3agayu Ha HAXO0XKICHUE
YIJIOB.

HNmeTh npencTaBieHUE 0 MOHATHE TEOMETPUUECKOTO MECTA TOUEK.

DopMyIUpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETPa
OKPYXHOCTH, MOJIb30BATHCS MUX CBOMCTBAMH. Y METh MNPUMEHSTh 3TU CBOMCTBA IPHU
pelLIeHnu 3a1a4.

OpueHTHpOBATHCS B MOHATHSX: ONMKMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpY>KHOCTH. OmnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTroJbHUKA MEPECEKAOTCs B OJIHON TOYKE, U O TOM, YTO
CEepEIMHHBIE TEPIIECHAUKYJISIPbl K CTOPOHAM TPEYIOJIbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTUpoBaThCS B TMOHATUSAX M ONEPUPOBATH Ha 0a30BOM YpOBHE:
KacarelibHasg K OKPY>XXHOCTH, Te€OopeMa O NEpPHEeHAUKYJSIPHOCTH KacaTeJIbHOM W
paanyca, IpOBEAEHHOTO K TOUKE KaCaHUSI.

NmeTep mpencTaBieHHE O MPOCTEHMIIMX TE€OMETPUUECKHX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C MOMOIIBIO LUPKYJIST U
JIMHEUKH.

8 KUIIACC

Pacnio3zHaBaTh OCHOBHBIE BHIBl  YETBIPEXYTOJIBHUKOB, WX  AJIEMEHTHI,
MOJIb30BATHCSA UX CBOMCTBAMHU MPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

OpueHTUpOBaTHCS B MOHSITUU — TOYKU MEPECEUCHUSI MEIUaH TPEYroJbHUKA
(LIeHTpa Macc) B pelIeHUH 3a/1ay.

Brnaaers noHsATHEM CpEIHEN JIMHUM TPEYTOJIbHUKA U TPAICUU, IPUMEHSTh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX N'€OMETPUUECKUX 3a1ad. IMETh npeicTaBiecHue
o teopeme Dasieca u TeopeMe 0 NPONOPLMOHAIBHBIX OTPE3KAX, TPUMEHSTh UX IS
pelIeHus MPaKTHYECKUX 3a/1a4 (C OMOPOM Ha 3pUTEIIbHYIO HATJISITHOCTB).

[IpumeHsATh TpU3HAKK TMOAOOWS TPEYTOJIHPHUKOB B PEIICHUH HECIOXHBIX



reOMETPUYECKUX 3a]a4.

[Tonb3oBatbess Teopemoit Iludaropa st pemieHuss TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

BrnageTte DOHATHSMHM CUHYCa, KOCHHyca W TaHI€HCa OCTpOro yrjia
MPSAMOYTOJIBHOTO TpeyrojbHuKa. 1logb30BaThCsi 3TUMU MNOHATHUSAMH JUISl PELICHUS
MPaKTUYECKUX 3aJ]1a4 (IpU HEOOXOIUMOCTH C OIIOPON HA aJITOPUTM IPABUIIA).

Boruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
MHPOpMAIMIO) IUIOIIAJb TPEYroJbHUKA U IUIOLIAJM MHOIOYTOJIBHBIX (Uryp
(moaB3yscCh, rAe HEOOXOAUMO, KANBKYIITOPOM). [IpUMEHATh MOTyYEHHbIE YMEHUS B
NPAKTUYECKUX 3aadax.

BrmageTts NOHATUSAMH BOMCAaHHOTO M ILEHTPAJIBHOTO YIjla, HCIOJB30BaTh
TEOPEMBbl O BIIMCAHHBIX YIVIaX, yriaxX MEXIY XOpAaMU (CEKYLIUMH) U YIJIe MEXITY
KacaTeJIbHOM M XOPI0H IPH PELICHUH NPOCTENIINX FEOMETPUYECKUX 3a/1a4.

Bnanete NOHATHEM ONKUCAHHOTO YETBIPEXYTOJIbHHUKA, MPUMEHATh CBOWCTBA
OMKMCAHHOTO YEThIPEXYTONbHUKA ITPU PELIEHUU IPOCTEUIINX 3a4a4.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIIN JJIA 33a]1a4y pealbHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
MPUMEHEHUEM TMOoA00Us ¢ TPUTOHOMETPUU (MOJIB3YSICh, TJ€ HEOOXOAUMO,
KQJIbKYJIATOPOM).

9 KUVIACC

3HaTh TPUTOHOMETPHUUYECKHUE (PYHKIIMH OCTPBIX YIJI0OB, HAXOUTh C UX TOMOILBIO
Pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYTroJIbHUKOBY»). HaxoauTs (C MOMOIIBIO KaJIbKyJATOpa) JIMHBI W YIJIBI JUIS
HETaOJUYHbBIX 3HAUCHUH.

[Tonb30BaTbess (opMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxXOXKJIEHUS COOTHOIIEHHH MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMHU (C OIOPO Ha CITPaBOYHYIO HH(POPMAITHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKJICHHS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTOIbHUKOBY ), TPUMEHSTh UX MPHU PELICHUN
IIPOCTEUIINX T€OMETPUUECKUX 3a1au.

Bnanets noHatusimMu npeoOpa3oBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX ¢uryp. [loap3oBarbes cBoOMCTBAaMU NO00MS MPOU3BOIBHBIX QUTYDP, YMETh
BBIYUCIIATH JJIMHBI U HAXOAUTh YTJIbl y MOJ0OHBIX (PUryp (Mo aaroputMy y4eOHBIX
nevicreuil). IlpumeHsatrs cBoiicTBa MOAO00MS B MPaKTHYECKUX 3aJadax. YMeETh
MPUBOANUTH MPUMEPHI MOJOOHBIX (PUTYpP B OKpYKAIOLIEM MUPE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yalbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEIECHUHN OTPE3KOB CEKYIIMX, O KBAAPATE KacaTeIbHOM.

[Tonp30oBaThCS BEKTOpaMH, TOHMMATh WX TEOMETPUYECKUNA U (PU3HUCCKHIA
CMBICTI, IPUMEHATH UX B PEHICHUH T€OMETPUUYECKUX U PU3ndeckux 3amad. [[puMeHsaTh
CKJISIPHOE MPOU3BEIEHNE BEKTOPOB JJIsI HAXOKICHUS JUIMH U YIJIOB.

[Tonb30BaThCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTH €0 B PEILICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnagete MOHATUSMH NPaBHIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,



JUIMHBI IYTU OKPY>KHOCTHU M paIiaHHON MEpBI yIiia, YMETh BBIUNCIATH ILIOMAAb KpyTra
U ero yacteu (Cc omopoi Ha CHpaBOuHyI0 HMHGpopMmaiuio). [IpuMeHsTh mosyueHHbIe
YMEHHS B MPAKTUYECKUX 3a/1a4yax.

Haxoguth ocu (WIu LEHTPHI) CUMMETpUU GUTYpP, TPUMEHSTH JIBHXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITyqasiX.

[IpyuMeHsATh TONydYeHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETH JUTSL 3a]1a4 PEeabHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIUE BHIYMCICHUS C
OPUMEHEHUEM MOA0O0US M TPUTOHOMETPUYECKUX (YHKUMN (MONB3YsCh, TIJE
HEO0OXO0IUMO, KAJIBKYJISITOPOM).

OEJNEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» 7-9 KJITACCBI

Henan n3yyenusi yueOHOro Kypca

B coBpemeHHOM LIU(PPOBOM MUPE BEPOSITHOCTh U CTATUCTUKA TPUOOPETAIOT BCE
OOJIPIIYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPUIIOKEHHUN, TaK U UX
posu B oOpa3oBaHuu. Kaxaplil yel0BeK MOCTOSSHHO IPUHUMAET PEIICHUs Ha OCHOBE
MMEIOIIMNXCS Y HETO JaHHBIX. A NI 0O0OCHOBAHHOTO MPUHSTHSI PEIICHUS B YCIOBHIX
HEJOCTaTKa WM H30bITKa HHPOpMAIMM HEOOXOAMMO B TOM YHCIE XOPOUIO
c(OpPMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUYECKOE MbIlUIeHHE. VIMEHHO mo3ToMy
OCTPO BCTaja HEOOXOIUMOCTh c(opMHpOBaTH y OOydaroLIUXCs, B TOM 4YHUCIIE
oOyuatomuxcst ¢ 3I1P, ¢yHKIMOHANBHYIO TPaMOTHOCTb, BKJIIOYAIONIYyI0 B ce0sl B
KAaueCTBE HEOTHhEMJIEMOM COCTABJISIOLIEH YMEHHE BOCIPHUHHMATh W KPUTHYECKH
aHAJIU3UPOBaTh MH(OPMAIUIO, MPEACTABICHHYIO B Pa3iu4HbIX (hopmax, MOHUMATh
BEPOSITHOCTHBIA  XapakTep MHOTMX pEaJbHbIX IPOLUECCOB M 3aBUCUMOCTEM,
MPOU3BOANTH MPOCTEHIINE BEPOATHOCTHBIE PACUYEThl. 3HAKOMCTBO C OCHOBHBIMH
NpUHIMIAMU cOOpa, aHallM3a U MPEICTABIICHUS JaHHBIX U3 Pa3IUYHbIX cep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIITAET 00yUarOIMXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpykrype mnporpammbl yueOHOro Kypca «BeposTHOCTP M CTaTHUCTHKa»
OCHOBHOW IIKOJIbI BBIJEJIEHBI CIEAYIOIINE COAEPKATEIbHO-METOIUYECKUE JIMHHM:
«IIpencraBneHre TaHHBIX U ONKCATENbHAS CTATUCTUKAY; «BEepOsSTHOCTEY; « DIIEMEHTHI
KOMOWHATOpUKn»; «BBegenue B Teoputo rpadony.

Conepxanue nuHuu «lIpencraBineHrue JaHHBIX M ONMUCATENIbHAS CTATUCTUKA
CIIY’KUT OCHOBOH 15 popMUpOBaHUS HABBIKOB PabOThl ¢ UHPOpMAIMEn: OT YTEHUS U
WHTEpOpeTanuu UHPOpPMALMU, TPEACTABICHHOW B Ta0JWIlaX, Ha auarpaMmax u
rpadgukax 10 cOopa, TPEACTABICHHWS U aHalu3a JaHHBIX C HCIOJIb30BaHUEM
CTATUCTUYECKUX XapaKTEPUCTHUK CPEeIHMX U pacceuBaHus. Paboras ¢ AaHHBIMH,
oOyyatouecs: ¢ 3P y4arcst cuuThiBaTh U MHTEPIIPETUPOBATH JIAHHBIE, BHIIBUTATD,
apryMEHTUPOBaTh M KPUTHUKOBAaTh MPOCTEHILME THUIOTE3bl, Pa3MbIIUISITh Hal
(akTopamMu, BBI3BIBAIONIMMH HW3MEHUYMBOCTh, M OIICHHMBATh MX BJIUSHUE Ha
paccMaTpUBaEMbI€ BEJIMUUHBI U MPOLECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIYYaWHOW W3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHIECHIMN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopun BeposTHOcTed. bomnbioe 3nadenue mansa obydarommuxcs ¢ 3[1P 31ecy nmeroT



NPAaKTUYECKUE 3aJaHUsl, B YAaCTHOCTU OMBITHI C KJIACCHUYECKUMH BEPOATHOCTHBIMU
MO/JICJISIMU.

[TonsiTHE BEPOSATHOCTH BBOAMWTCS KAaK Mepa MPaBIOMOI00US CIIy4aitHOTO
coObrtust. [Ipu m3yuenun kypca obydgarontuecs ¢ 3I1P 3HakoMsITCS ¢ TpocTedmmuMu
METOJAMU  BBIYHCIICHUS BEPOSITHOCTEM B  CIYYaWHBIX  JKCHOEPUMEHTAX C
PaBHOBO3MOXHBIMHM ~ 3JIEMEHTAPHBIMU  HMCXOJAaMHU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh M pemaTh Oojee CIoXKHBIC 3amadd. B Kypc Bxomsr
HayaJbHbIE TMPEACTABICHUS O CIy4YallHbIX BEJIMYMHAX W MUX YHUCJIOBBIX
XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarouIuxcs ¢
3[IP ¢ MHOXecTBaMH W OCHOBHBIMH OIE€paldsAMU HAaJ  MHOKECTBAMH,
paccMaTpUBAIOTCS IMPUMEpPBl TMPUMEHEHUS [JIs pElIeHus 3a]ad, a TaKke
UCIIOJIb30BAHUS B JPYTUX MAaTEMAaTHUECKUX Kypcax U YYEOHBIX MpeIMeTax.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

B 7-9 xnaccax umsywaercss Kypc «BeposSTHOCTb M CTATHCTHKAa», B KOTOPBIA
BXoHAT paszgensl: «lIpeacraBneHrne MaHHBIX UM ONHKCATENIbHAS CTAaTUCTUKAY;
«BeposTHOCTEY»; «DeMeHThl KOMOMHATOPUKIY; «BBeaeHne B TEOpUIo rpadosy.

Ha wm3ydenune maHHoro xypca oTBoAMT 1 yueOHBIH 4ac B HENENIO B TCUCHHUE
Ka)XJI0T0 Toja o0y4denus, Bcero 102 yueOHbIX yaca.

COEPXXAHUE YUEBHOI'O KYPCA «BEPOSATHOCTB U CTATUCTUKA (I10
I'OJAM OBYYEHN )

7 KJIACC

[IpencraBienrie AaHHBIX B BUJIE TAaOJUIl, AuUarpamMm, rpaduKoB. 3amnojIHEHHUE
Ta0JIULl, YTEHNE U MMOCTPOEHUE JTUarpaMm (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpamKoB peanbHbIX IpoleccoB. M3BnedueHne nHpopManuy U3 Iuarpamm H
Ta0JIHILI, UCTIOIb30BAHNUE U UHTEPIPETALUS JAHHBIX.

OnucarenbHas CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HauOoJiblllee M HauMMEHbUIEE 3HA4YE€HHUs Habopa 4YHUCIOBBIX JaHHBIX. I[Ilpumepsl
CIIy4allHOM U3MEHYUBOCTH.

*CnyuyallHbIN SKCHEpUMEHT (OMBIT) U Ciay4yaiiHOe coObiTHe. BeposTHOCTH H
gacToTa. PoJib MaOBEPOSATHBIX U MIPAKTUYECKU JTOCTOBEPHBIX COOBITHIA B IPUPOJIE U B
oOmectse. MOHETa M UTPaNIbHAS KOCTh B TEOPUH BEPOSTHOCTEN*?,

*T'pad, BepmuHa, pebpo. Crenenp BepmmHbl. Yucino pédbep u cymmapHas
creneHb BepiuH. [Ipeacrasnenne o cBszHocTu rpada. Llenu u ukiet. [TyTtu B rpadax.
O6xoxa rpada (isiepoB nyTh). [IpeacraBnenue o0 opueHTUpOBaHHOM Tpade. Pemienue
3a/1a4y ¢ MOMOUIbIO rpadoB™.

4 3nech u manee * * 0603HAYEHH] TEMBI, H3yUEHHE KOTOPBIX HPOBOJNTCA B 03HAKOMHTEIbHOM Iiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



8 KJIACC

[IpencraBienue qaHHBIX B BUIE TAOIUL, TUarpaMm, rpauKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepanuu  Haj
MHOXXECTBaMU: O00BbEIMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBa onepanuii Hajl
MHOXECTBaMHU: NIEPEMECTUTENBHOE, COYETaATENBHOE, pacrpenenuTenbHOE,
BKIItOUeHMs. Mcrionb3oBanue rpaduyeckoro NpeiCTaBIeHUs MHOXKECTB JIJIsl OMUCAHUS
peanbHBIX NPOLIECCOB U SIBJICHUM, IPY PEUICHUH 3a/a4.

*U3mepenue paccemBaHus AaHHBIX. Jlucrnepcus M CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA00OPOB. JlnarpaMma pacceuBaHus ™.

DnemeHTapHbIe COOBITHS  clydaiiHoro ombita. CioydaiiHble  COOBITHS.
BepositHOCTH cOOBITHI. ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnydaiiapiii BBIOOp. CBSI3b MEXKTy MaJTOBEPOSATHBIMU M TIPAKTUICCKU TOCTOBEPHBIMU
COOBITUAMH B TIPUPOJIE, OOIIIECTBE U HAYKE.

*JlepeBo. CBOICTBA IE€pEBbEB: €AUHCTBEHHOCTD Iy TH, CYLIECTBOBAHUE BUCUYEH
BEpPUIMHBI, CBSA3b MEXAY YUCIOM BEpUIMH M 4yuciaoM pédep. IlpaBuio yMHOXEHHS.
Pemenue 3amau ¢ momoibio rpados.

[IpotuBomnonoxueie coObiTus. [uarpamma Oinepa. OObeAuHEHHE |
nepeceueHue coobiTuii. HecoBmecTHbie coObITHS. DOpMyIIa CIIOKEHHS BEPOSTHOCTEH.
VYcnoBHass  BeposAtHOcThb. IIpaBmiio  ymHokeHus. HezaBucumbie — cOOBITHSL.
[IpencraBienne SKCIEpUMEHTa B BUJE JepeBa. PelneHue 3agad Ha HaXOXKICHHE
BEPOATHOCTEN C MOMOIIBIO IEPEBA CIIyYallHOTO 3KCIIEpUMEHTA, Juarpamm Jiepa™.

9 KJIACC

[IpencraBienue JaHHBIX B BUJIE TAOJIHUII, AMArpaMM, TpadUKoB, UHTEPIIPETALIIS
JTaHHBIX. YTEeHUE U MOCTPOCHHUE TAOJIHIL, TUArPaMM, TPa(QHUKOB MO PEaTbHBIM JaHHBIM.

[TepectanoBku u (axropuan. CoyeTaHuss U YUCIO COUYEeTaHUA. *TpeyronbHUK
[Tackans™. Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOWHATOPUKH.

*T'eomeTpuueckasi BepOsATHOCTb. CiydailHbI BBIOOp TOYKM M3 (QUIYphl Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH™.

HcnbiTanne. Ycenex u Heygnaya. Cepust UCIIBITaHUM 10 niepBoro ycnexa. Cepus
ucnbiTanuii bepHyuu. BepoaTHocTu coObITHII B cepuu UCTIbITAaHUN bepHyIm.

CiyvaiiHasi BEJIMYMHA W PACIPENCIICHUE BEPOSTHOCTEN. MareMaTudeckoe
OKHMAaHueE U auctepens. [IpuMepsl MaTeEMaTHUECKOTO OKHUIAHUS KaK TEOPETUYECKOTO
CpPEHEro 3Ha4E€HUsI BEJIMYMHBL. MaTeMaTU4eCKOe OKUIAHUE U JUCIIEPCUS CITyYalHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCHBITAHUN bepHymy.

[Tonarre o 3akoHe OONBIIMX Yuced. M3MepeHue BEPOSATHOCTEH C IOMOIIBIO
qyacToT. Posib 1 3HaueHne 3aKkoHa OOJIBIINX YKHCEN B IPUPOJIE U OOIECTBE.

IJIAHWPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJILHOM PABOYEI ITPOT'PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITO TOAAM OBYYEHUA)

[IpeameTHbIE PE3yNbTATHl OCBOCHUS Kypca «BeposiTHOCTh U CTaTUCTUKA» B 7—9
KJIaCCax XapaKTepU3YIOTCs CIEIYIOUUMU YMEHUSIMHU.



7 KIIACC

Uutate wuHPOpMaIMIO, TPEACTABICHHYIO B Ta0JIMIaXx, Ha JgUarpaMMax;
NpPEICTaBIATh JaHHbIE B BHUAEC TaONMUI, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTosi0uyaThie) U KPYTroOBBI€) IO MAaCCUBAM 3HAYEHHUH (C UCIIOIBb30BAHUEM 3PHUTEIIHHOM
HaTJISITHOCTH W/WIHM BepOaIbHOM OMOPHI).

OnuceiBaTh W WHTEPIPETUPOBATH  peaTbHBIC  YHUCIOBBIC  JIAHHEIE,
MIPEICTABJICHHBIC B TAOJINIIAX, HA TUarpaMmax, rpadukax.

OpueHTHPOBATbCS B TMOHATHUSIX W OIEPUPOBATH MMH Ha 0a30BOM YpPOBHE:
cpenHee apupMeTuIecKoe, Meana, HanOoJIblIee U HAMMEHBIIIEe 3HAUCHUS, pa3Max.

NMeTp mnpencraBieHUE O CIy4YalHOM WM3MEHYMBOCTM HA IIPUMEpax ILIEH,
(UBUYECKUX BEIWYWH, AHTPOTIOMETPUYCCKUX JAaHHBIX;, WMETh TNPEJICTaBICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTHU.

8 KUIIACC

W3Bnekatp M mOpeoOpa3oBbIBaTh HH(OOpPMALUIO, MPEACTABICHHYIO B BHUJE
TabyuL, auarpamm, rpauKoB; NPEACTABIATh JaHHBIE B BHUJE TaOJIML, quarpamw,
rpauKoB.

OmnuceiBaTh OCJIE COBMECTHOTO aHAIM3a JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX
nokasaresiei: CpeAHMX 3HauyeHUM M Mep pacceuBaHMs (pa3Max, JIUCHEpcUs U
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pe3yibTaTaM M3MEpeHHH U HaOmoAeHUH (C  HCHOJIb30BAaHUEM  3PUTEIBHOU
HaIJISITHOCTU W/MIM BepOaJbHOM OIMOPHI).

HaxonuThe BEpOSTHOCTH CIy4allHBIX COOBITUH B ONBITaX, 3Has BEPOSATHOCTH
AJIEMEHTapHbIX COOBITHMI,, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU COOBITUAMH (C MCHOJB30BAHMEM 3PUTENIBHOW HATJSAHOCTH W/WIA
BepOaNbHON OMOPBHI).

NMerp mnpencraBieHue O TpapUUECKUX MOJAENAX: JEpPeBO  CIy4alHOro
AKCIIEPUMEHTA, AUarpaMMbl DIJepa, YUCIO0BAsI MPsAMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITIOJHSATH ONEepaly HaJl MHOXKECTBAaMH: O0beIMHEHHUE, TIepeceUeHHE, TOTIOTHEHUE;
[IEPEUNCIATh  JJEMEHTBl MHOXECTB; INPHUMEHSTh CBOMCTBA MHOXECTB (C
WCIIOJIb30BAaHUEM BU3yaJIbHON OMOPHI).

Hmets mpencraBieHue o rpaduyeckoM MPEJCTABICHUE MHOXKECTB U CBsS3ed
MEXy HUMH JJI1 ONTMCAHUS MPOLIECCOB U SIBJICHUH, B TOM YKCJIE MIPU PEIICHUH 3a7a4
U3 JIPYyTUX Y4eOHBIX MPEIMETOB U KYPCOB.

9 KUIIACC

W3Bnekats u npeodpa3zoBbIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
WMCTOYHUKAX B BUAC TaONHI, qUarpamm, rpauKoB; TMPEACTaBISATh JaHHBIC B BHUJE
TabIuILl, TUarpaMm, rpauKoB.



PemaTe npocTeiinime 3a1aun opraHMu30BaHHbIM IEpe0OpPOM BapUAHTOB, a TAKKE
C UCTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

NMeTp mpencraBiieHHEe 00 ONUCATENbHBIX XapaKTEPUCTHKAxX JJisl MAaCCHBOB
YHUCJIOBBIX JJAHHBIX, B TOM YUCJIE CPETHUE 3HAUEHUS U MEPbI PACCEHBAHMUSL.

HaxoauTh 4acTOThl 3HAYEHUM M YACTOTHI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM U HAOI0ACHUN (C OMOPOil HA CIIPABOYHYIO
nH(DOpMAITHIO).

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUH B U3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
UCIIBITAHUM JI0 IEPBOTO YCIIEXA, B CEPUAX UCIBITaAHUN bepHyuiu.

NmMeTer mnpencTtaBieHUE O CIy4yalHOM BEJIMYMHE W O PACHpPEIeSICHHU
BEPOSTHOCTEM.

NMeTh mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCENT KAk O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YallHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIbIIMX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IIJTAHUPOBAHUE

TemaTuueckoe IUIAHUPOBAHWE W KOJUYECTBE YacOB, OTBOAUMBIX Ha OCBOEHHE KAXKIOM TEMbl y4EOHOro mpeaMera
«MaremaTukay (QenepaibHON aJIanTUPOBAHHON OCHOBHOW 00pa30BaTENBbHON MPOTPaMMBbl OCHOBHOTO OOIIET0 0Opa3oBaHHSA
00yyaromuxcst ¢ 3aep’KKOM MCUXMUYECKOro pa3BUTHS, B LI€JIOM COBMAJAIOT C COOTBETCTBYIOLIMM pasieiioM QenepaabHON
paboueii mporpamMmbl yueOHOTo npeamera «MaTtematrkay 00pa3oBaTEIbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus. [Ipu
3ToM OpraHuzanus BIPABE caMa BHOCHTb M3MEHEHUs B COJEpP)KAHUE M paclpeaesieHue y4eOHOro Marepuajia 1o rojam
o0y4yeHHsi, B MOCIEAOBATEIIbHOCTh H3YyYEHHUS TEM MW KOJWYECTBO YacOB HA OCBOEHUE KaXKJIOH TEMBbI, OIpEJCICHHE
OpraHU3aLMOHHBIX PopM oOyueHus U T.11. OO0CHOBAHHOCTh JAHHBIX U3MEHEHUH ONpeAesieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzanueit YMK, nnauBuryanbHbIMU ICUXO(PU3NIECKUMU OCOOCHHOCTIMU KOHKpETHBIX oOyuatomuxcs ¢ 3[1P, crenensio
YCBOCHHOCTH HMH Yy4Y€OHBIX TE€M, PEKOMEHJAIMsIMU IO OTOOpYy M ajanTauud y4eOHOro Marepuaia IO MaTeMaTHKe,
npencTaBiIeHHbIMU B [10SCHUTENBHOI 3aIUCKe.

5 knace (He menee 170 1)

Ha3Baunmue
pasaesia (TemMbl)
OcHoBHOe coep:kaHue OcHoBHbBIE BU/BI 1eSIT€ILHOCTH 00y4aAIOIIMXCSA
Kypca (4McJ10
4acoB)

HarypanbHble Jecsatuunas cucrema cuucieHus. Pan HarypanbHbIX uMcen. |YdTaTh, 3anucbiBaTh, CPAaBHUBATh HaTypalbHbIE YHCIA,
uucaa. Jleiicreus ¢ |Hatypanbubiii psa. Yucno 0. HartypanbHble 4ucia Ha|y4acTBOBaThb B OOCY:KI€HHMH CHOCO00OB YIIOPSIOYMBAHUSA
HATYPaJbHBIMHU KOOpP-AMHATHOM npsAMoi. CpaBHEHHE, OKPYTJIEHUE HaTypPaJIbHBIX | YUCEL.
yncIaMu quces. N300paxkars KOOPIMHATHYIO MpSIMYyI0, OTMedYaTh YuciIa
(43 4) ApudMernueckue JelicTBUA ¢ HATYpalbHbBIMH  unciamu. | TOUKaMH Ha KOOPAMHATHOM NIPSIMOM, HAXOAMTH KOOPIHMHATHI

CBoiicTBa HyNS NpH CIOKEHAM W -yMHOXEHWH, cBoiictpa|TOTKH-

eNMHMIBI [pH  yYMHOKEHWH.  IlepemecTHTenbHOE W HccaenoBath cBoOMcTBA HaTypaibHOTO psana, uucen 0 u 1 npu

coueTaTeNbHOE ~ CBOMCTBA  CJIOKEHHMS M yMHOeHws, | TO7KCHUN M yMHOMXCHUH.
*PACTIPEETHTENHHOE CEOMCTBO YMHONEHHS™ 4, M cnoab30BaTh PABUJIO OKPYTIIEHUS HATYPAIbHBIX YMCEN TIPH

HEO0OXOJUMOCTH C OIMOPOI Ha aIrOPUTM IPaBUJIA.




*JlenuTenun W KpaTHbIE™ 4YHMCIA, pa3JIOKEHUE 4YHUCIIa Ha
MHOuTenu. Jlemenue ¢ ocratkoM. lIpocTteie M cocTaBHBIE
yucna. *IIpusnaku genmumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HATYpaJIbHBIM [TOKA3aTEIEM.

Yucnoble BEIPAKEHUS; TIOPAIOK JAECHCTBUMN.

Pemienue TekcToBBIX 3a/1a4 Ha Bce apudMeTHuecKue AeHCTBys,
Ha JIBJKEHUE U NTOKYIIKH.

BopinoaHaTs, apudmerndyeckue JAeCTBUS C HATYPaIbHBIMU
YHCIIaMHU, BBIYMCJISATH 3HAYCHUS YHUCIIOBBIX BBIPAKCHHHA CO
CKOOKaMHt U 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIC CTEIICHH, YATATH CTEIICHU,
HCI0JIb30BATh TEPMHUHOJIOTHI0 (OCHOBaHHUE, I10Ka3aTelsb),
BBIYHC/ISATh 3HAYEHHs] CTENEHEH TIpH HEOOXOIUMOCTH C
BHU3yaJbHOW OMOPO.

BbINOJHATL NPUKUAKY M OIEHKY 3HAYCHUM 4YMCIIOBBIX
BBIPDAKEHU, MpeAaratb U NPUMEHATh NMPHEMBI MPOBEPKH
BBIYHCIICHHH.

Hcnonb30BaTh MNpu BBIYUCICHUSAX TepeMeCTHTeJbHOe |
coueTarejibHOe CBOMCTBA CJOKEHHSI W  YMHOKEHWHs,
*pacnpeneuTeTbHOE CBOWCTBO YMHOKEHUs™;
dbopMymUpoBaTE W TPUMEHSATH MPaBWIA MPeodpa3oBaHMs
YHMCJI0BbIX BbIPA:KEHU HA OCHOBE CBOMCTB apu(PMeTHYeCKHX
AelcTBHIA MPU HEOOXOAMMOCTH C HANPABJISIIOLIEH MOMOIIBIO.
®opmMyaupoBaTh OMpeaeJeHHsl JEIUTeNs M KpaTHOro (c
OTIOpPOH Ha AITOPUTM MPABWIIA), HA3BIBATH JICITUTEIU U KPaTHBIC
4lCila; Pacmo3HaBaTh IIPOCTBIE UM COCTaBHBIE  4YHCIIA;
(¢hopMyMpPoBaTH U MPUMEHSATH NMPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aIrOpUTM IpaBUJa); MPUMEHSTH
AJITOPUTM  PA3JIOKEHHUs] YWCIa Ha TMPOCThIE MHOXUTENH;
HAXOJIMTh OCTAaTKH OT ACICHUS U HEIOJIHOE YaCTHOE.
Pacno3HaBarh, UCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS O
HaTypaJIbHBIX YNCIIAX, MPUBOAUTH NPUMePbI U KOHTPIIPUMEPBHI,
CTPOUTH BBICKA3BIBAHUS M OTPHUIAHMS BBICKA3bIBAaHUI O
CBOICTBaxX HaTypaJIbHBIX YHCEI C OMOPOi Ha oOpasell.

Pemath TEKCTOBBIE 3aJaud  apU(PMETHUYECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEXIy BEJIMYUHAMU (CKOPOCTH,
BpEMsI, PACCTOSIHHE; 11€HA, KOJIWYECTBO, CTOUMOCTh H JIp.) TIPH
HEOOXOIMMOCTH C MCIOJIB30BAHUEM CIPABOYHOW MH(OPMAIIUU:
aHAJM3UPOBATH TEKCT 33]a4u, nepedopMyJIHpPOBaThH YCIOBUE,
H3BJIEKATH HEO0OXOUMBIC JIaHHEIC, yCTaHABJIUBATH
3aBHCHUMOCTH MEXIYy BEIMYMHAMH TPH HEOOXOJAMMOCTH C




HAaIpaBJIIOIIEH TOMOLIBIO.

MoaenupoBaTh XOJ PELIEHUS 33Jaud C IOMOILBIO PUCYHKA,
CXEMBI, TaOIHLIBI.
[IpuBoauTs, pa3douparts
pelIeHU  TEeKCTOBBIX  3ajay
HAIPAaBJIAIOIIEH TOMOIIBIO).

C nomompbl0 meJarora OLEHWMBATh IOJyYEHHBIH PE3yNbTaT,
OCYILIECTBJATH  CaMOKOHTPOJb, IpOBEPSsl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDb OLINOKH.

*Pemars 3a7auu ¢ MOMOIILIO nepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pasiuyHbIe
(ipu

peuicHusd, 3alrcu
HeO6XO,Z[I/IMOCTI/I C

Harasanasn
reomerpus. JJuHuu

Ha IMJIOCKOCTH
(12 4)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. VM3mepenue ATuHBI
OTpe3Ka, METPUYECKHE  E€OUHULBl W3MEpPEHUs  JJIUHBI.
OKpYXHOCTb U KPYT.

[TpakTueckas pabota «IlocTpoenne y3opa u3 OKpyKHOCTEHY.

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TyNOW W pPa3BEPHYTHIA YIJIBL

[Tpaktuyeckas pabora «IlocTpoeHue yriosy.

Pacno3naBarp Ha 4Yeprexax, pHUCYHKaX, ONMCBHIBATD,
UCIOJb3Yysl TEPMHHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
4epTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOJUMOCTH IO
BU3YaJIbHOW OIOpE): TOUKY, NPAMYIO, OTPE30K, JIyd, Yrod,
JIOMaHY10, OKPY>KHOCTb.

Pacno3naBath, NPUBOAUTH NMPUMePBI OOBEKTOB PEAIBHOIO
MHUpa, UMEIOUMX (OpMYy H3YyUEHHBIX (UTYp, ONEHUBATh WX
JIMHEWHBIE pa3MEPBI.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIS
IIOCTPOEHUSI ¥ U3MEPEHMS: M3MEPATDH JUIMHY OTPE3Ka, BEIIMUYUHY
yINia; CTPOMTHL OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJIMYMHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHbIE OTPE3KH, CTPOUTH
OKPY>KHOCTB 33JJaHHOT'O paJnyca.

N3006paxkars KoH(Urypanuu reoMeTpuueckux ¢uryp us
OTpPE3KOB, OKpPY)KHOCTEM, MX 4YacTeli Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare; mpeajaratb, ONMMCHIBATH M 00CY:KIATh
CIoco0bl, AJNrOPUTMbI IIOCTPOCHHSA IIOCIE€ COBMECTHOIO
aHaJm3a.

Pacno3HaBath M M300paxkaTh Ha HEJIMHOBAHHOM U KJIETYATOU
Oymare mnpsMoOH, OCTpbI, TymnoW, pa3BEPHYTHIA  YIJIbI,
CPABHUBATH YIJIbL.




BoruncasiTe JUIMHBI OTPE3KOB, IOMAHbIX.

IlonuMaTh M HMCHOJB30BATH TMPH PelIeHHWH 3ajJa4
3aBHCMMOCTH MEXIY €IMHUIIAMU METPUYECKONH CHCTEMBI Mep;
3HAKOMMTBCSI C HEMETPHUECKUMH CUCTEMaMHU MeEpP; BbIPAKATh
JUIMHY B Pa3JIMYHbIX €MHUIIAX U3MEPEHUs PU HEOOXOAUMOCTH
C OIOPOH Ha CIIPAaBOYHYIO HH()OPMAIIHIO.

HccnenoBarh Gurypsl u KOHQUrypaluu, UCMONIb3Ys UG POBLIE

pecypChlL.

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6sb. IlpaBunpHbie U HempaBwibHbIe ApoOu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHUE TPOOEH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CMmenanHas
npoOb. YMHOXEHHE U JeNeHHEe OOBIKHOBEHHBIX ApOOeii;
B3aUMHO-00paTHBIC IPOOH.

Pemenune TexcToBBIX 3amad, copepxamux Apodu. OCHOBHBIE
3a/1ayu Ha ApOOH.

[TpumeHenne OyKB JUIs 3aITMCH MaTEMATUIECKUX BBIPAKECHUH U
MIPEJI0KEHUH.

MoneaupoBath B Tpapuueckoil, mnpeaMeTHOH ¢opme, cC
IIOMOUIbI0 KOMIIBIOTEPA IOHATHUS M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTh M 3aNUCHIBATH, CPABHMUBATH OOBIKHOBEHHBIE JIPOOH,
MpeAIaraTh U 006CyK1aTh COCOOBI YIIOPAI0YMBaHUS APOOEii.
M300paxkaTth  OOBIKHOBEHHBIE  APOOM  TOYKAMH  Ha
KOOpJMHATHOM  IpSAMOM; HMCHOJIB30BATH  KOOPAMHATHYIO
IPSMYIO JIUTsI CPABHEHUS IPOOCH.

®opMyIHPOBATh, 3ANUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOM JIpoOM C ONOpOH Ha MPaBUIIO;
MCIOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM Ui *COKpaleHHs
IpoOeld M mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENI0 B
MNPOCTEHIINX CIydasx™.

IpencraBasaTe 1m0 o00pa3lly CMELMIaHHYIO JApoOb B BUIE
HENPAaBWJIBHOM M  BBIIEHATH LEIYK YacThb YWCIA U3
HENPaBWJIBHON IpoOH.

BoInoJHATh apudpmernyeckne AeiicTBHS ¢ OOBIKHOBEHHBIMU
Ipo0sSIMM B TPOCTBIX ClIydasx; MNPUMEHATh CBOICTBa
apu(MeTHYECKUX NEHCTBUIN [T pallMOHAIN3ALUN BEIYMCICHHUH.
BbINOJHATL NPUKHAKY M OLEHKY pPe3ybTaTa BBIYHMCICHUM;
npeaIaraTh ¥ NPUMeHATh NPHEMBbI NPOBEPKH BbIYKCICHUN.

IIpoBoauTh MCCIETOBAHUSI CBONCTB ApoOeii, omupasch Ha
YHUCIOBbIE OJKCIIEPUMEHTHl (B TOM YHCIE C IOMOIIBIO
KOMIThIOTEPA).

Pacno3HaBaTh MCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O JPOOSX,




NPUBOAUTH MPUMEPBI U KOHTPIIPUMEDHI.
Pemars mnpocreiiive TEKCTOBBIE 3aJayd, COAEpKallUe
JIpoOHBIE JaHHBIC, U 3a7a4d Ha *HAXO0KJICHHE YacTH IIEJIOT0 U
LIEJIOT0 TI0 €r0 YaCTH; BISABJSATH X CXOJCTBA U Pa3Tuuus™.
MopaenupoBaTh XOJ PELICHUs 3aJadyd C IIOMOLIBIO PUCYHKA,
CXEMBI, TAOIHUIIBL.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3IUYHBIC PELICHHUS,
3aliCH PEIICHUH TEKCTOBBIX 3a7ad MPH HEOOXOJAMMOCTH C
HAIPABJIAIONICH TOMOIIIBIO.

C noMoubi0 mnegarora OMeHUWBATh IOJYYEHHBIN peE3yJIbTarT,

OCyHIECTBJIATH  CaMOKOHTpPOJIb,  INpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OIIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHs apU(PMETUKH.

Harasiinas MHoroyronpHukd.  YeTbIpEXyroibHUK,  HpPSIMOYTOJIbHUK, | Pacmo3HaBaTh, M300pakaTh C IOMOUIbIO  YEPTEKHBIX

reoMeTpusi. KBazpar. MHCTPYMEHTOB M OT pPYyKH, MOAENUPOBaTh M3 Oymaru

MHOroyroJibHUKH TpeyrobHuK. MHOTOYTOJIEHUKH.

(10 u.) TLIoWa/Ab | EPUMETP PAMOYTONBHUKA U MHOTOYTOJIBHHKOB, IIpuBoauTh MpUMepPbI OO0BEKTOB PEATBHOTO MHUPA, UMEIOIIUX
COCTABNEHHBIX M3 TPAMOYTONBHUKOB, AMHUIE m3Mepems|POPMY — MHOTOYTONBHHKA, NpAMOYTONIbHHKA,  KBa/paTd,
rtomau. TlepuMeTp MHOrOYToMbHUKA. TPEYTOJIbHUKA, OLIEeHMBATH UX JIMHEIHHBIE Pa3MEpBI.

BoIuuc/asiTh: TEPUMETP TPEYTOJbHUKA, MPSMOYTOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOINAAb MPSAMOYTOJIbHUKA, KBajapaTa (IpH
HEO0OXOJUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX JEHCTBUIN).
M3o0paxarb OCTpPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE u
TYHOYTOJILHBIE TPEYTOJIBHUKH.

CrpounTh Ha KieT4yaToi Oymare KBaJgpaT U MPSMOYTOJIHUK C
3aaHHbIMHU JJIMHAMU CTOPOH.

HccaenoBarh cBoiicTBa NIPAMOYTOJNBHUKA, KBaapara IIyTEM
AKCIIEPUMEHTa, HAOIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
Pacno3dnaBarh HCTHHHBIE W JIOKHBIE BBICKA3bIBAHHUS O
MHOTI'OYT'OJIbHUKAX, HPUBOJAMTH NPHUMeEPbI U KOHTPIIPUMEDHI.
HceaenoBarh 3aBUCMMOCTD IUIOINAAN KBaJpaTa OT JAJIHHBI €10
CTOPOHBL.




Hcnonb30BaTh CBOiicTBA KBAJPAaTHON CETKHU JIJISl MOCTPOCHUS
¢uryp;  pa3douBaTh  TPSIMOYTOJIBHMK  HA  KBaJparhl,
TPEYTrOJIbHUKH, COCTABJATL (QUTYpHl M3 KBaJIpaTOB H
MPSIMOYTOJIBHUKOB ¥ HAXOIUTh UX TUJIOIA/Ib, pa30UBaTh (PUTYpPHI
Ha MPSMOYTOJIbHUKU Y KBAAPAThl M HAXOIUTh WX TUIONIAAb (IpH
HEO0OXOIUMOCTH C HAMPABJISIONICH TOMOIIBIO).

Beipakath BenMUYMHY IUIOIAAM B Pa3JIMYHBIX €IUHMIAX
U3MEPEHHUS] METPUUECKOM CHCTEMBl MEp, HCIO0JIb30BaTh
3aBHCHMOCTH MEXJYy METPUUYECKUMH €IUHUIAMH W3MEpPEHUS
IJIOMIA M TP HEOOXOJUMOCTH C OINOpPON Ha CIPaBOYHYIO
nHpopManuo.

3HAKOMHUTBLCSI ¢ TpPUMepPpaMH TPUMEHEHHs IUIOUAAU H
IepuMeTpa B NPAKTUYECKUX CHUTyauusx. Pemarh 3agadyu u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C OIOPOI Ha aJIrOPUTM
MpaBUJIa, 00CY:KIATh Pa3JMYHbIe CIIOCOOBI PEIICHUS 33/1a4.

JlecaTHUHBIE
npoou
(38 )

Hecstuunas 3anmuck apodeii. CpaBHEHHE JECATHYHBIX APOOCH.

JeiictBus ¢ necaTHYHBIMU Apoosimu. OKpyTiieHHE AeCATUYHBIX
JpoOeH.

Permenne TeKCTOBBIX 3adad, coaepkammx ApoOu. OCHOBHBIC
3a/1auu Ha JpooHu.

IpeacraBasith AECATHYHYIO ApOOb B BHIE OOBIKHOBEHHOM,
YUTATh W 3aNHUCBIBATh, CPaAaBHHUBATH JICCATUYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIOYMBAHUS
JECATUYHBIX ApOOeil.

N3o06paxkars aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

BbISIBIAATH CXOACTBAa M Pa3jIM4Us IPaBUI apHU(PMETUUECKUX
JeMcTBUH ¢ HATYPaJIbHBIMU YHCIAMU U TECITUYHBIMH JpOOSIMHU,
IIOCJIE COBMECTHOI'O aHAJIN3A.

BoinmosHATL apupmeTndyeckue JeHCTBUS C JECATUYHBIMU
Ipo0sIMHU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[Ipumensite cBoiicTBa apudmMeTrnyeckux JAEUCTBUN  JUIsS
paloHaIN3alu1 BEIYUCICHUN.

[IpuMeHsATH NPAaBUJIO0 OKPYIJIEHHA JECATUYHBIX ApO0ei, npu
HEOOXOIMMOCTH C BU3YAJIbHON OMOPOii.

IIpoBoauTL MCCIETOBAHUSI CBOMCTB JECATUYHBIX JApoOeH,
ONMpasCh Ha YHUCIOBBIE JKCIEPUMEHTHI (B TOM 4HCIE C




MTOMOIIIBIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS O IPOOSIX,

NPUBOAUTL NPUMePbl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BbICKA3bIBAaHUH.
Pemare mpocrteiilie TEKCTOBBIE 3a7aud, COJAEpIKallue

JIpOOHBIE TaHHBIE, M HA *HAXO0KJICHNE YacTH LEJIOTO0 U IeJIOr0 110
€ro 4aCcTU™; BBISIBJSATH MX CXOACTBA M Pa3IUYHsl.
MoaeaupoBaTh X0 PELICHUs 33aJa4d C IOMOIIBIO PHUCYHKa,
cxeMbl, Tabmuubl. Pa3duparh pa3inuyHble PELICHUs, 3aIUCH
peLIeHUH TEKCTOBBIX 3a/a4.

OnepupoBaTh APOOHBIMU YHCIAMU B PEATbHBIX >KU3HEHHBIX
CUTYaLUsIX.

C noMompbI0 meAarora OLEHUBATHL IOIYYEHHBIH PE3YJIbTAT,
OCYILIECTBJATH  CaMOKOHTPOJb,  IMpOBEpsisl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTb OIINOKH.

3HAKOMUTBCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanasn
reomeTpus.
Tena u purypbi
B IIPOCTPAHCTBE
(9 4)

*Muororpannuku. M300paxeHre MHOTOTpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpstmoyronbHbIN mapamnenenunesn, kKy6. Pa3Béprku kyba u
napaJuleenuesna.
O06BéM KyOa, mpSAMOYTOJIBHOTO Mapajulesenumneaa™.

Pacno3HaBaTh Ha 4epTeikax, PUCYHKAX, B OKpY:KalolleM
MHpe TIPSIMOYTOJIFHBIN TTapauIesenuIies], Ky, MHOTOTpaHHHKH,
ONUCHIBATHb, HCHOJIB3YSl TEPMHHOJIOTHI0, OIEHUBATH
JIMHEWHBIE pa3MEPBI.

I[MpuBoauTs MpUMeEPbI 0OBEKTOB PEATBHOTO MUPA, UMEIOIINX
dbopMy MHOTOTpaHHUKA, MPSIMOYTOJBHOTO TapaiieNenuie/a,
KyOa.

N3o6paxkarh Ky0 Ha KieTyaTol Oymare.

HccaenoBath cBoiicTBa KyOa, MPSIMOYTOJIBHOTO
napajJiesienurne[a, MHOTOTPAHHUKOB, UCIIONB3YSl MOJICNIN TIPH
HEO0OXOIUMOCTH C HAMPABJISAIOUIEH MOMOIIIBIO.

Pacno3HaBare pa3BéPTKHM Kyba W TapajUIeNeNHIe/a.
MoneaupoBath Ky0 U napaienenurnes u3 OymMaru U mpouux
MaTepHayioB, 1o o0pasiry.

Haxoauth u3MeEpeHMs], BBIYMCJASATH IUIOIAAb OBEPXHOCTH;
00bEM Ky0Oa, MPSMOYTOJIBLHOTO TMapajuieNienuIiea ¢ Oopoi Ha
ITOPUTM y4eOHBIX JIEHCTBUI; WMCCAeT0BATh 3aBHCHMOCTH




00béMa Ky0Oa OT IJIMHEI ero pedpa.

Habawaate W NpoOBOAMTH AHAJOTHH MEXIY IOHATHAMHU
IUIOLIAIM U 00bEMA, TEpUMETPa U IUIOLIAIU TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKA3bIBAaHUS O
MHOTOTpaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
PemaTp 3a1a4u U3 peajabHON KU3HU.

IloBTOpeHue
M 00001IeHUe
(10 4.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOAOB Kypca 5 Kiacca,
000011IEHNE 3HAHUI.

BoruucasTh 3HaU€HUS BBIPAKEHUM, COJIEpKAILUX HATYpaJIbHbIE
Yyucia, OOBIKHOBEHHBIE W JCCATUYHBIC JpOOH, BBINOJIHATH
npeoOpa3oBaHus YKces MPU HEOOXOJUMOCTH C HAPaBISAIOLIEH
[TOMOLUIBIO.

BeiOoupaTtr  cmocod  CpaBHEHHUsT  4MCEl,  BBIYUCICHUH,
NPUMEHATh CBOiicTBa apudMeTHdecKux JCHCTBUH Ui
panMoHaNN3alUN BHIYUCIICHUI.

OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIOIHAEMBIX JCHCTBUNA M
CaMONIPOBEPKY pe3ysbTaTa BIUUCICHUMN.

Pemate mpocreiilume 3agauM U3  PEAIBHOW  KU3HH,
NPUMEHATHL MaTeMaTHYecKue 3HAHUS IS PELICHUs 3a/1a4 U3
JIPYTUX YU4EOHBIX TTPEIMETOB.
Pemiars mpocreiimme 3aga4yu
CPAaBHUBATBH  CIOCOOBLI  PCIIEHUS
PanMoOHAJILHBIH CNOCO0.

Pa3HBIMH
3aj1aum,

cnocodamu,
BbIOMpPaATh

6 knacc (He menee 170 9)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci10

OcHoBHOE conep:kanue

OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4al0IIMXCH

4acoB)
HarypanbHbie Apudmernueckue eiCTBUS ¢ MHOTO3HAYHBIMH HATypaIbHBIMU | BLINOJHATL apudMeTnueckue AelicTBHSI C MHOTO3HAYHBIMU
qucjaa YUCJIIaMU. YucioBeie BbIPpAXKCHUA, IMOpAI0K HGfICTBI/IfI, HaTypaJbHBIMU 4YHUCJIaMHM, HAXOAUTh 3HAYCHHUSA UYHCIOBBIX
(30 ) UCTONIb30BaHNe CKOOOK. OKpyTJIeHHEe HATypaJIbHBIX YHCET. BBIPQXXEHHUH CO CKOOKaMU  6e3 CKOOOK; BLIYMCJISTH 3HAYEHHU S




JlenuTenu U KpaTHbBIC YMCIIa; *HANOOJIBIINN OOIIMI ISTUTENb 1
HauMeHbIee olIiee KpaTHoe™.

Pa3znoxxeHne umcna Ha NPOCTBIE MHOXWTENW. JlenImMOCTb
CyMMBI U IIPOU3BENCHMUS. [{eleHne ¢ 0CTaTKOM.
Penienne TekcTOBBIX 3a7ad.

BBIPAXKEHUM, COJIEPHKAITUX CTEIICHHU.

BbInoIHATL NPUKUAKY M OLEHKY 3HAYCHUW YMCIIOBBIX
BBIPAKEHUH, MIPUMEHSITh MPUEMBbI TPOBEPKH PE3yibTATA.
Hcnonbs3oBare NpH  BBIYMCICHUAX MepeMeCTHTEbHOE U
coyerarejibHOE CBOMCTBA CJIO0KEHUS M  YMHOKEHHUS,
*pacnpenenTebHOEe CBOWCTBO YMHOK€HHUS] OTHOCUTEIBHO
CJI0KEeHHUS ™, CBOICTBA apu(P)MeTHIYECKHUX JIeHCTBHIA.
HccaenoBarb  YMCIOBBIE  3aKOHOMEPHOCTH,  ITPOBOAUTH
YHUCJIOBBIE YKCTIEPUMEHTHI.

@®opMyIMPOBATH  ONpeJeJeHUs JEIuTelsd UM  KpaTHOIO,
HauOOJBIIEro OOIIEro MOeNUTEIs KM HaUMEHBIIETO OOIIEro
KpaTHOTO, MPOCTOTO M COCTAaBHOIO YHMCEJ; HCMOJIb30BATh ATH
MTOHATHS MPHU PEIICHUH 3a/1a4 (TIpU HEOOXOJUMOCTH C OIOPOH Ha
QJICOPUTM IIpaBUIA).

IIpuMeHSITH AJTOPUTMBI BBHIYHMCICHUS HaWOOIBIIEr0 OOIIETro
JIEUTENsI W HAaWUMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QJITOPUTM Pa3JI0KEHUS YUCiIa HA TPOCThIE MHOKHUTEIIH.
HccnenoBarh CBOMCTBA JIEIMMOCTH CYMMbl M NPOU3BEICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTHL NpUMepPbI YHUCEN C 33JaHHBIMM CBOMCTBAMH,
Pacno3HaBaTh BepPHbIe M HEBEPHbIE YTBEP)KICHUS O CBOMCTBAX
qucell, OMPOBEPraTh HEBEPHbIE YTBEP)KIEHUS C IOMOUIbIO
KOHTPIIPUMEPOB.

KoncTpyupoBare  MaTeMaTMyeckue  NpelJOKEHUSA  C
MTOMOIIIBIO CBSA30K «H», «HUITN», «ECIH..., TO...» 10 00pa3Iy.
PemaThb TEKCTOBEIC 3a7a4UH, BKIIFOUAIONINE IIOHATHS ASITUMOCTH,
apudmeTnyeckuM CcrnocobOM, UCIOIB30BaTh TMepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OMIOPOM Ha BOIPOCHBIN IJIaH.
MopaeanpoBaTh XOJ pEUICHUSA 3aJayd C IOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIEL.

[TpuBoaNTH, pa3dbuparh, OLEHHUBATH Pa3JIHYHbIE PpPelIeHUs],
3allUCH  PellleHN TeKCTOBBIX 3aJay C HalpaBISOIIEH
IIOMOIIBIO.

Kputnyecku oreHuBaTh MoJyYeHHBIH pe3yJbTaT, HAXOAUTh




OIINOKH, OCYLIECTBJIATH CAMOKOHTPO.Ib, IPOBEPSsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpusi.
IIpsimble Ha
IJIOCKOCTH
(79)

*Tlepnenauxynsipabie npsamele. [lapannenbHbie npsMbie™.

PaccrosiHue Mexay IByMs TOUYKaMH, OT TOYKHM 10 HPSAMOI,
JUIMHA IyTH Ha KBaJIpaTHOM ceTke.
*TIpuMepsl IPSAMBIX B IPOCTPAHCTBE™.

Pacno3HaBarp Ha uepTexax, PUCYHKax CIy4al B3aMMHOIO
PacCIoJIOKCHHA ABYX IIPAMBIX.

HN300paxkatb ¢ NOMOIIbI) YePTEKHBIX HHCTPYMEHTOB
KIIeT4aToOl Oymare JBe TepeceKaroluecs TMpsMbie, JBE
napajuleNbHbIe MPSMBIE, CTPOUTH MPSIMYIO, MEPIECHIUKYISIPHYIO
JIAaHHOM.

I[IpuBoauTH npuMepbl napauieTbHOCTU u
MEPIEHINKYIIAPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHHUKAX MEPHEHAUKYISIPHBIE H
napajuleJibHble CTOpOoHBL. M300pazkaTh MHOTOYTOJIBHUKU C
napajuieNbHBIMU, IEPICHIUKYISIPHBIMA CTOPOHAMH 10 00pasILy.
Haxozme pacCTodHnuC MCKAY JABYMA TOYKAMH, OT TOYKHU OO0
OpsIMOW, JUIMHY IyTH Ha KBaJApaTHOW CETKe, B TOM YHCIE
HCIIOJIB3YS ITU(PPOBEIC PECYPCHI.

Apodu
(32 v)

OObIKHOBEHHass  JIpoOb, OCHOBHOE€  CBOWCTBO  Jpo0OH,
cokpaieHue ipodeil. CpaBHEHUE U YIIOPSIOUUBAHNE APOOEH.
Jecsatuunble [poOu U MeTpUUYECcKas CUCTEMa Mep.

Apudmernueckue  neictBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

OtHomieHue. JleneHwe B JaHHOM OTHOIICHHWHM. *Macmrad™,
MIPOTTOPIIHSL.

[TonsiTe mporeHTa. BhlumcieHne TPOIEHTa OT BEIWYHHBI U
BEJIMYMHBI 110 €€ TIPOLICHTY.

Pemenne TeKCTOBBIX 3a1a4, COAEPIKANTUX IPOOU U TTPOIICHTHI.
[TpakTudeckast pabota « OTHOIIEHUE AJIUHBI OKPYKHOCTU K €€
JTIAAMETPY».

CpaBHMBATHL M YNOPSIIOYHMBATH JpoOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasith JECATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
nIpoOell M OOBIKHOBEHHBIE B BUJIE JIECATUYHBIX, HCMOJIb30BATh
IKBHBAJEHTHbIE TPEICTABJIEHHS] APOOHBIX YHUCEN MpU HX
CPaBHEHMM, NIPU BbIUMCICHUSAX (IpU HEOOXOJUMOCTH C
HaMpaBJIsIONIEi TOMOUIBIO).

Hcnonb3oBaTh JeCATHUHBIE ApoOM TpU IpeoOpazoBaHUU
BEJIMYMH B METPUUYECKOM CHCTEME MEP.

BoinoaHATL apudMeTnyecKue 1eidcTBUA C OOBIKHOBEHHBIMU U
JECATUYHBIMH JPOOSIMHU.

BeruucasrTs 3HAYECHUS BBIPAKECHHI, CoZIeprKaIIMX
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH
npeoOpazoBanusg JApoOel, BbIOMPATh CHOCO0, NPUMEHATH
cBoiicTBa apuMEeTHUECKUX IEHCTBUIA A1 pallMOHATH3AIUU
BBIYMCIICHU.




CocTaBiasiTb OTHOUIEHMS M IPONOPLHH, HAXOAMTH OTHOLLIEHUE
BEJIMYMH, JICTIUTh BEJIMYMHY B IAHHOM OTHOILICHUH.

Haxoauth 3KcnepuMMeHTAIbHBIM IYTéM OTHOLICHHWE JIMHBI
OKpyXHOCTH K €€ Juamerpy (Ipu HEOOXOAMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

HaxomuTh MacmTal 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUS,
MCIOJIB3YS MacIlTad ¢ OMOPO Ha AITOPUTM YUeOHBIX ACHCTBUIA.
OOBSICHATH, YTO TAKOE IIPOLIEHT, YIOTPEOIATH 000POTHI pEUYH CO
CJIOBOM «IIPOLICHT». BhIpaxkaTh NPOLEHTHI B IpOOsIX U IpoOu B
MPOIIEHTaX, OTHOLICHHE IBYX BEJIMYMH B MIPOICHTAX.
BbIunciasiTe OPOLIEHT OT YUCIIA U YUCIIO IO €T0 HPOLIEHTY.
OxpyrasTs ApodU U IPOLEHTHI, HAXOAUTh TPUOIMIKEHUS YU CET
IPU HEOOXOIMMOCTH € UCTIOJIB30BAHUEM BU3YAIbHOM OMOPHI.
Pematp 3agaum Ha 4YacTW, MPOLEHTHI, NPOMOPIMH, HA
HaxXOoXJIeHue ApoOu (TPOIeHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
npoOu (TpoleHTty), npoOu (MPOLEHTa), KOTOPBIA COCTABIISIET
onlHa BenuuumHa oT apyroi. IlpmBoauTh, pa3dupars,
OIIEHNBAThH PA3JIMYHBIC PEHICHHUS, 3alIUCH PEIICHUI TEKCTOBBIX
3aj1a4 Mpy HEOOXOJUMOCTH C HAINPABIIAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamu ©3 TAOMUI U JAMACPAMM,
MHTEPIPETHPOBATH TaOJIMYHBIE JTaHHBbIE, OTpeNieNiTh
HanOoJIbIIIee M HANMEHBIIIEE U3 NIPEICTABIICHHBIX JTaHHBIX.

Harasanas
reomeTpusi.
Cummerpust
(69)

*QOceBas cumMmeTpus. LleHTpanbHas CHUMMETpHSL.

[TocTpoeHne cUMMETPUYHBIX BUTYD.
CuMmmeTpus B IPOCTPaHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHHsIX, H300pakaTh OT
PYKH, CTPOUTH C IOMOIIBI0O MHCTPYMEHTOB (Urypy (OTpe30K,
JIOMaHyl0, TPEYrOJbHUK, TPAMOYTOJIBHUK, OKPYXHOCTD),
CUMMETPUYHYK) JAHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJIAIOLLEH TOMOILBIO.

Haxoauth npuMepbl CUMMETPHUH B OKPYIKAOILIEM MHpE.
MoneaupoBarh U3 Oymaru JBe (QUTYpbl, CHUMMETPUYHBIE
OTHOCHUTEIIBHO INPSMOM; KOHCTPYHPOBATh TI'€OMETPHYECKUE
KOH(UTypaIHy, UCIIOJIb3Ys CBOICTBO CHMMETPHUH, B TOM UHUCIIE C
MOMOUIBIO IIU(PPOBBIX PECYPCOB C OMOPOI HA AITOPUTM YUEOHBIX
JIEUCTBHIA.




Boipaxkenus
¢ OykBamMu
(6w

[TpumeHeHue OyKB Ul 3aIIMCH MaTEMAaTUYECKUX BbIPAKEHUH U
npeyiokeHuil. *bykBeHHblE  BBIp@KEHHS U YHCIIOBBIE
[IOACTAHOBKU™.

bykBeHHBIE paBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMmyJIbL.

Hcnonb3oBaTh OYKBBI 11 0003HAYCHHS YHCEN, P 3aIllUCU
MaTEeMATHYECKUX  YTBEPXKACHHM, COCTABIATh OYKBCHHBIE
BBIPAKEHHUS IO YCIIOBHIO 3aa4H.

HccaenoBarh  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBBI JJI UX 3aITUCH.

BolunciasiTh 9MCIOBOE 3HAUYCHHWE OYKBEHHOTO BBIPAKEHUS MPU
3aJIaHHBIX 3HAYCHUSAX OYKB C OINOPOW Ha aIrOpUTM Yy4eOHBIX
JIEHCTBHIA.

3anucbiBaTh dhopmyibi: nepumMeTpa u IUIOIIAaN
NpSIMOYTOJIbHUKA, KBajpaTa; JUIMHBI OKPYXHOCTH, TUIOIIAJN
KpyTa; BHINOJIHSITH BRIYHCJIEHHS 110 3TUM (HOopMyIaM.
CocraBasith (GopMyJibl, BBIPAKAIOLIUE 3aBUCUMOCTU MEXY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, pACCTOSIHUE; 1I€HA, KOJTUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM padOTHI;
BBITMIOJHATH BBIYUCIICHUS IO 3TUM (opMyJiam.

HaxonuTh  HEW3BECTHBI  KOMIIOHEHT  apH(pMETHUECKOTro
IEUCTBUA.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXYTroJIbHUK, IIpUMEpPEHL YETBIPEXYTOJIBHUKOB.
[IpsmMoyronbHUK, KBagpaT: CBOHCTBAa CTOpPOH, YIJIOB,
JMaroHanei.

N3mepenue yriioB. Buibsl TpeyrojJbHHUKOB.

[Tepumerp MHoroyronpHuka. Ilmomans ¢urypsr. dopmyssl
nepuMerpa M IUIOWAAM HpsMoyronbHuKa. [lpubmmxénHoe
U3MepeHue miouanu Guryp.

*TIpakTuueckas pabdora «Ilnomans kpyran™.

N300paxkaTh Ha HEIWHOBAHHOW W KJeT4yaroll Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKH c 3a/laHHBIMU CBOIiCTBaMH: C
NnapajuieIbHbIMHU, MEPHNEHIUKYISIPHBIMA, PABHBIMH CTOPOHAMH,
OpsIMBIMU ~ yIJIaMM W JIp., PaBHOOEIPEHHBIM TPEyrojbHUK.
IIpennarars 1 00CyK1aTh CNIOCOOBI, AATOPUTMBI IIOCTPOEHUS.
HccnenoBarh,  UCHONB3YyS  OKCIIEPUMEHT,  HaOIIOJCHUE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  TPSAMOYIOJBHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBLHUKH C OMTOPOI HA BOTIPOCHBIH TJIaH.
O00CcHOBBIBATBH, ONMPOBEPraTh C IMOMOIIBIO KOHTPIPUMEDPOB
YTBEPKIACHUSI O TMPSAMOYTOJbHUKE, KBaJpare, Pacrno3HaBaTh
BEPHBIEC U HEBEPHBIE YTBEPKIACHUS.

H3MmepsiTh M CTPOUTH C MOMOILBIO TPAHCIIOPTHPA YIJbl, B TOM
4HUCJIE B MHOT'OYI'OJIBHUKE, CPAaBHUBATH YIUIbI; Paclo3HABATH
OCTpbI€, IPSIMbIE, TYIIbIE, pa3BEPHYTHIE YIJIBL.

Pacno3naBathb, H300paxaTh OCTPOYTOJIBHBIN, IPSIMOYTOJIbHBIN,




TYIOYTOJIbHBIM, paBHOOCIPEHHBIH, PaBHOCTOPOHHMI
TPEYrOoNbHUKUA (NP HEOOXOAWMMOCTH C  HCIIOJIb30BAHUEM
BU3YaJbHOU OMOPHI).

Boruucasts TepuMeTp MHOT'OYTOJIbHHUKA, IIo1ab
MHOTOYT'OJIbHUKA pa30MeHHeM Ha MPSMOYTOJIbHUKH, HA paBHbBIE
GUrypBl, HCIOIB30BAaTh METPUUYECKUE EAMHUIBI W3MEpPEHUS
JUTMHBI 1 IJIOIIAAM C OTIOPOM Ha alTOPUTM Y4eOHBIX IeHCTBUH.
Hcnonb3oBath NpudInkEéHHOEe U3MepeHne JIUH U IUIOIaneh
Ha KJIeT4aroil Oymare, NpUONMKEHHOE W3MEPEHUE [UIMHBI
OKPY>KHOCTH, TUIOIIAJH KpyTa.

IToo0xkuTEIBHBIE H

]_[eJ'IBIe qucjia. *MOI[YJ'IB quciJia, reoMCTpHuUCCKasa

IIpuBOAMTH, NMpPHUMEPHI HCIOJIL30BAHMS B PEATBHON KU3HU

OTpHNATEe/IbHBIE  |MHTEpHpeTays MOMys. YKucII0BbIe HPOMEKYTKH™, TI0JIOKMTENBHBIX U OTPULATENbHbIX YUCEIL.
mcIa TonokuTenbible 1 OTpuuaTensibre umcia.  Cpasherme | I300PAKaTh UEIbIC UMCIA, TONOKUTEILHBIC H OTPHIATCIHHBIC
(40 4) HOMOKHTEIBHBIX M OTPHLATEIbHBIX dncer. Apudmernueckue | HCIa TOUKAMH HA WHCIOBOH IPAMOMH, HCTIOIB30BATE YHC/IOBYIO
JeHCTBYSA C TTOI0KUTEIBHBIMU U OTPHIATENLHBIMY ukcamy, | IPAMYIO JUTA CPABHCHMA GHCCI.
PelweH1E TEKCTOBbIX 3A1a1. IpuMeHsIT, NPABMJIA CPABHEHHUS, YHNOPSAOYMBATEL IEIbIe
quciaa; *HaxXoauTh MOYJIb yucaa™.
@®opMyIMpPOBATH NPABUJIA BLUUCICHUS C TOJI0KHTENLHBIMU U
OTPHULIATENBHBIMA YUCIAMH, HAXOAUTH 3HAYEHHSI YHMCIIOBBIX
BBIPAKECHH, COZEpIKALLNX JEUCTBUSA
C TOJOXKHUTENLHBIMA M  OTPMIATENbHBIMM YMCIAMH HpH
HE0OXOMMOCTH C OIIOPOii Ha aITOPHTM HPaBUIIA.
IpuMeHsITL  CBOWCTBA CJIOKEHHS W YMHOXEHHS  JUIS
npeoOpa3oBaHMs CYMM U MPOU3BEICHUM.
Mpeacrapaenue | [IpsAMOyronbHas — cuCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M HJUIIOCTPUPOBATHL MOHATHE IPAMOYTOJLHOM
JIAHHBIX KoOpaMHATHI TOUKM Ha IJIOCKOCTH, abcIucca 1 OpMHATa. CHCTEMBI ~ KOODAMHAT  HAa  IUIOCKOCTH,  HCIIONb30BATh
(6 1) CTon6YaThIe M KPYroBble TUATPAMMbL. TEPMHHOJIOTHIO; CTPOMTh Ha KOOPIMHATHOMN MJIOCKOCTH TOUKH M

[Tpaktuyeckas padora «IlocTpoeHue quarpamm».
Pemenne  TEKCTOBBIX  3a4ay,  COAEpIKAIIMX
IpeJICTaBJICHHbIE B TA0IHUIAX U HA JUarpammax.

JaHHBIC,

burypsl Mo 3aJaHHBIM KOOPJAMHATAM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yuratb cTojbuaTeie 51 KpPYTOBBIE JHarpamMMel;
WHTEPNPETHPOBATH JIAHHBIE; CTPOUTH CTOJI0YATHIE TUArPaAMMBI.
Hcnoan3oBarh uHGOpMaNuUI0, PEACTABICHHYIO B TaOIUIAX,




Ha JuarpamMmax JJid pPELIeHHUs TEKCTOBBIX 3aJad MU 3a1ad U3
peanbHOU KU3HU.

Harasnuas
reoMeTpusi.
Durypsbl

B NIPOCTPAHCTBE
9 v)

*TIpsMoyronbHBIN Napasuienenunes, Kyo, npusma, nupamuia,
KOHyC, UMiauHAp, Imap u  cdepa.  M3o0Opaxenue
MPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEPTOK
MHOTOIPAaHHUKOB, IIWJIMHAPA U KOHYCA.

[TpakTrdeckas paborta «Co3nanue Mojienei
IPOCTPAHCTBEHHBIX (pUTYDPY.

[Tonsitue oOBEMA; emauHMIBI H3MepeHHus o0bEMa. OOBEM
PSIMOYTOJIBHOTO TIapajuiesienuieia, Kyoa, Gopmyiiel 00béMa*™.

Pacno3naBaTh Ha 4epTekax, pUCYHKaX, ONMCHIBATH IUPAMULLY,
npusMy, LWIMHIAP, KOHYC, LIap, H300paxkaTh UX OT pYKH,
MOJeJUPOBaTh U3 OyMmaru, IUIACTHIIMHA, IPOBOJOKH U JIp. C
Harnpasisitomeil nomompio. [puBoauTh MpUMepbI 00BEKTOB
OKPY’KaroLIero Mupa, UMELINX (GOopMbl Ha3BaHHbIX Tell.
Hcnonb30BaTh TEPMHHOJIOTMIO: BEpIIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U IUAMETP, pa3BEPTKA.

H3yyaTh, UCTIONB3Yys SKCIIEPUMEHT, HAONIIOJIEHHE, W3MEPEHHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOJCTBAa HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA M Pa3IUYMA:
MEXY MUPaMHUJION M IPU3MOIl; MEXIY LMIMHIPOM, KOHYCOM U
LIapOM.

Pacno3naBath DPa3BEPTKU Mapajuienenunena, Kyoa, MpHU3MBl,
UpaMU/Ibl, KOHyCa, HWINHAPA; KOHCTPYMPOBATH JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBIAOLICH
MTOMOLUIBIO.

Co3naBaTh MOJeIH NIPOCTPAHCTBEHHBIX (uryp (u3 Oymarm,
IIPOBOJIOKH, TUIACTUIIMHA U JIP.) C OIIOPON Ha aIrOPUTM yUeOHBIX
JIEUCTBHIA.

N3mepsaTh Ha Moaeasix: UIMHBI pEOEpP MHOIOTPAHHUKOB,
JMaMeTp I1apa.

Boruucasats mno  ¢opmyaam: 00bEM  IPAMOYIOJIBHOTO
napajjenenunena, Kyoba; HCIoJb30BaTh €AMHUIBI M3MEpPEHHS
00b€Ma; BBIYHCJAATH OOBEMBI TEJ, COCTABJIICHHBIX U3 KYyOOB,
napajuleNIeuIe0B; peliaTh 3aa4i C PEaJbHBIMU JaHHBIMU C
OTIOPOii Ha CTIPaBOYHYIO HHPOPMAIIHIO.

[HoBTOpEHUE,
000011EeHME,
CUCTEeMATU3ALMS
(20 u)

[ToBTOpEeHNE OCHOBHBIX TMOHSATUH U METOIOB KYpCOB 5 U 6
KJ1accoB, 0000IIEHIE U CUCTEMATH3alisl 3HAHUHN.

BoruucasaTs 3Ha4€HUs BBIPAXKXEHUH, COAEPKALLNX HATYpaJIbHBIC,
Lenble,  TOJIOXKWUTEIBHBIE W OTPULATEIBHBIE  YHUCIA,
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJIHATH
peoOpa3oBaHus 4YMCEN U BBIPAKEHUN MPU HEOOXOIMMOCTH C




HaIPaBJISAOIIEH TOMOILBIO.

Bb10upaTh c1oco6 CpaBHEHHs YKMCEl, BBIYUCICHUM, IPUMEHATH
cBOiicTBAa apuMeTHUYeCKUX IEHCTBUM MJi1 palMOHaIN3alUuU
BBIYUCIICHUM.

Pemath mpocreiime 3a1a4uu U3 peanbHON KU3HU, MPUMEHSTH
MaTeMaTHYeCKUue 3HaHWs JJI pPELIeHUs 3a7ad U3 APYTux
MIPEAMETOB.

Pemath npocreiimmue 3a1a4u pasHbIMH CIIOCO0AMM.
OcyuiecTBJIASTh CAMOKOHTPOJIb BBINOJIHAEMbBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BIYNCICHUM.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I1IO I'OJAM OBYUYEHUA)

7 kaacc (He menee 102 u)

Ha3zBanmue

pasaesa (TemMbl)
Kypca (4McJ10

OcHoBHOE€ coacpkaHue

OcHoBHbBIE BHADBI 1eSITEJIbHOCTH oﬁyqamumxca

4acoB)
Yucaa n [ToHsiTHE palIMOHATIBHOTO YHUCIIA. CucTreMaTH3NPOBATH M 000TaIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYMCJICHHS. Apudmerndeckue IEHCTBUS C PAIMOHAIBHBIMUA YHWCIAMHU. | M IECATUYHBIX IPOOSX.
PauunonanbHble CpaBHeHMe, yIIOPsI0YMBAaHNE PAIMOHAIBHBIX YHCET. CpaBHHMBATBH H YNOPAA0YMBATH APOOHU, IPe0oOPa30BbIBas MPH
yuciia CreneHb C HATYpaJIbHBIM MMOKa3aTEIEM. HEOOXOAMMOCTH  JIECATHUYHBIE JpOoOM B  OOBIKHOBEHHBIE,

(25 )

Penienre oCHOBHBIX 3aJa4 Ha )IpOGI/I, MMPOLCHTHI U3 peaanoﬁ

MPAKTUKH.
[Ipyu3Haku  AEIMMOCTH,  Pa3JIOKECHUS
HaTypaJdbHbIX YHCEL.
PeanbHbie 3aBUCHMOCTH. [Ipsamas
MPONOPIIMOHATBHOCTH.

MHOXHUTCIIN

OOBIKHOBEHHBIC B JIECATHYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpumensiTe  pasHooOpasHbie  CHOCOOBI M NPHEMBI
BBIYNCJIEHUS 3HAYEHHIl POOHBIX BBIPAKEHMI, COAepKAIINX
OOBIKHOBEHHBIE W  JECATUYHBIE JpOOW: 3aMEHSATh IpHU
HEOOXOAMMOCTH  JIECATUYHYIO JApOOh  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOMN, IPUBOJUTH BBIpAXKEHUE K (opMe,
HauOosiee ymoOOHOW Ui  BBIYMCIICHHM, TpeoOpa3oBHIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXXEHHE W JIeTICHUE JCCITHUYHBIX




IpoOeii K IEHCTBUAM C HETBIMU YHCIaMH (TIPH HEOOXOAMMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

I[IpuBoaUTH 4HMCIOBbIe M OyKBeHHble NMPUMEPbI CTEIEHH C
HaTypaJIbHbBIM I1OKAa3aTCJICM, 00BACHSAS 3HAYEHHUS OCHOBAHHUSA
CTENICHN W TOKAa3aTelsl CTENCHH, HAXOJUTh 3HAYEHHs CTEICHEH

Biza @ (2 — moGoe PaIHOHAIBHOE YHCII0, N — HATYPAIbHOE
YHCII0) C ONOPOM Ha CIIPaBOYHYIO MH(POPMALUIO.

[ToHumaTs cMbICA 3anMcH OOJBIIHX YHCEJ € MOMOUIbIO
AeCATHYHBIX Apoleil U creneHel ynciaa 10, npUMEHATH UX B
peaJIbHbIX CUTYaIlUsIX.

IIpuMeHSITH IPU3HAKY JAETUMOCTH, PA3I0KEHUSI HA MHOXKUTENIN
HaTypaJbHBIX YUCEI.

Pemath nmpocreiinme 3aa4u Ha 4aCTH, IPOLIEHTHI, IPOTIOPLIUH,
Ha HaxoXXJIeHHe ApoOH (IIPOLEHTAa) OT BEIMYMHBI U BEJIMYUHBI 110
e npobu (TporieHTy), TpoOu (MPOIEHTa), KOTOPBIH COCTaBISCT
onlHa BenuuumHa oT apyroi. IlpmBoauTh, pa3duparts,
OIlEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3ajau.

Pacno3HaBath M 00bSICHATH, ONIUPASACH HA ONIPENEIICHNUS, TIPSIMO
IPONOPLHOHATILHBIE U o0paTHO HPONOPLUOHATbHbIE
3aBHCUMOCTH MEX]y BEINYHMHAMHU; MPUBOIUTH MPHMeEPbI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrUX Y4eOHBIX
MPEIMETOB.

Pemate mpocreiiline mMpakTHKO-OPHEHTHPOBAHHBIE 33124
Ha  Ipo0M, TNpOLEHThI, TNPAMYH® U  00paTHYIO
NPONOPUHOHAIBHOCTH, IPONOPIHH.

Auredpanyeckue
BBIPaKeHUA

(27 1)

byxBenHsble BoipaxeHnus. [lepemennsie. JonycTumMbie 3HaYEHUS
nepeMeHHbIX. POpMYIIBI.

[TpeoOpazoBanre OYKBEHHBIX BBIPAKCHHM, PACKPBITHE CKOOOK
Y TIpUBEJICHUE TIOIOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpalbHBIM IMOKA3aTEJIEM.
MHOTO4JICHHEI. CroxxeHmue, BBIUHUTAHUE, YMHOXEHUE

Osaagern Ha 0azoBoM YpPOBHeE anreOpanyecKkoi
TEPMUHOJIOTHEN W CHMBOJMKOW, NMPUMEHSITh €€ B IIpolecce
OCBOCHMS yueOHOT0 MaTepuania.

Haxoauth 3HayeHHs OyKBEHHBIX BBIPRKEHUU TNPHU 3aJaHHBIX
3HAYEHUAX OYKB; BHIIIOJIHATH BEIYUCICHHS IO (hopMyIIaMm.
BbInoaHATHL IPeoOpa3oBaHUs LEIOT0 BIPaXKEHUSI B MHOTOWIEH




MHOTOYJICHOB.  DOpMyJNbl  COKPAIIEHHOTO  YMHOMXCHHS.
Pa3noxxenre MHOTOUYJIEHOB HA MHOYKUTEIH.

MIPUBEJICHUEM TTOJ00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yYMHOXKEHHE OJHOYICHa HAa MHOTOWIEH H
MHOI'OWJIEHa Ha MHOIOYICH, MPUMEHATh (HOpMyJbl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OINOpPOM Ha CHPABOYHYIO
nHpopManuro.

OcyuiecTBJIsATh Pa3I0KEHUE MHOTOYWICHOB Ha MHOXHTEIH
myTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOXHUTEIS, TPUMEHEHHSI
dopMyBl  pasHOCTH KBaapaToB, (OPMYyT  COKpPAIIEHHOTO
YMHOXXEHUSI C OTIOPOH Ha CIPaBOYHYIO HH(POPMAIIHUIO.
Ipumensitb 1peoOpa3oBaHUE MHOTOWICHOB /ISl PEIICHHS
pa3IMYHBIX 3a/la4 W3 MATEMAaTHUKH, CMEXKHBIX TPEIMETOB, W3
peanbHON NMPAKTUKHU.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHus
U HepaBeHCTBa
(20 u)

VYpaBHeHue, IIpaBuia peoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTh YPABHEHUI.

JInHeitHOe ypaBHEHUE C OJJHOM NTEPEMEHHOMN

IEepPEMEHHOM, pelieHue JIMHEHHbIX ypaBHeH. Pemenne 3anau
C IOMOIIBIO YPAaBHEHHM.

*JIuneliHoe ypaBHEHHE C IByMsI IEPEMEHHBIMU M €TI0 TpapuK™.
CucreMa IByX JTUHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.
Pemenune cucreM ypaBHEHUH CcIOCOOOM MOJCTAHOBKU U
CIIOCOOOM CIIOKEHHS.

Pemath n1uHENHHOE YpaBHEHHE C OJTHOM IEPEMEHHON, MPUMEHSA
NpaBMJIa N1IEPEX0/A OT UCXOAHOIO YPABHEHUSI K PABHOCHIIBHOMY
eMy Oozee npoctoro Buja. [IpoBepsATh, ABISAETCS JIM KOHKPETHOE
YHCJI0 KOPHEM YPaBHEHUS.

IMogOupaTs mpuMepsl Map 4YHUCEN, SBISIIOIIMXCS pPELIEHUEM
JMHENHOIO YpPaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUsI C JBYMs IEpeMEHHbIMH (IIpY HEOOXOAMMOCTU C
HCIIOJIb30BAHUEM CMBICIOBOM OMOpPBI); MOJB3YSACh I'padUKOM,
NPUBOAUTH IPUMeEPbI PELICHHUs YPABHEHHUS.

Haxonuth peleHue CHUCTEMBI JIBYX JIMHEHMHBIX YPaBHEHHH C
JIByMsI IEPEMEHHBIMU C OITOPOM Ha aJIrOPUTM YUEOHBIX IEHCTBHA.
CocTaBJsTh U pemiaTh YpaBHEHUE WIN CUCTEMY YPABHEHUH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBaTbH B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd TOJY4YEHHBIH pe3ynbTaT ¢ OMOpoil Ha
BOIIPOCHBI IJIaH.

Koopaunarsi
U rpadguku.
DOYyHKIMU

Koopnnaara Toukm Ha mnpsAMoW. YHCIOBBIE NPOMEXKYTKH.
PaccrosiHre Mex 1y I1ByMsI TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas crucTeMa KOOpAMHAT Ha IUIOCKOCTH. [Iprmephl

HN3o00paxkars Ha KOOPJWHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIUE 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTpPE3KH,
HHTCPBAJIBI; 3alIMChIBATh UX HA aﬂre6panquK0M SA3BIKE.




(24 4)

rpaduKoB, 331aHHBIX (hopMysIaMu. UTeHue rpaduKoB peaabHbIX
3aBUCUMOCTEH.

[Tonsitue Qynkmuu. I'paduk dynkuun. CBoicTBa (PYyHKIUH.
Jlunetinass  gynkums. Iloctpoenme rpaduka THHEHHON
byukuuu. I'paduk pynkmun y = kX + b.

OtrMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAMHATaM; CTPOUTHh TI'paUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QopMyJaMH, B TOM YHCJIE C MOMOIIbIO HU(PPOBBIX
naboparopuil.

I[IpumeHsiTh, M3y4YaTh NpPEeHMYILIECTBA, MHTEPIPETHPOBATH
rpaduUecKuil criocod mpencTaBIeHHs U aHAIN3a Pa3sHOOOpa3HOM
KU3HEHHOU MH(pOpMaIUU.

OcBanBaTh Ha 0a30BOM YpPOBHE MOHATHE (YHKIIMH, OBJIAICBATh
(YHKIIMOHATILHON TEPMHHOJIOTHUCH.

PacnosHaBath JUHEHHYIO QyHKIUO Y = KX + b, onuceiBath
¢€ CBOWCTBA B 3aBHCUMOCTH OT 3Ha4eHHH ko3 duitnenToB K u b
(pu HEOOXOUMOCTH C OMOPOM Ha AITOPUTM MPABHIIA).
Crpours rpadpuku JuHeHONH QyHKIMH, QyHKIHU Y = KX + b
Hcnoab3oBaTh HuppoBbIe pecypesl Ul IOCTPOEHUS rpauKoB
GyHKIUI 1 U3y4YeHHs UX CBOWCTB.

IIpuBOaUTE TpPUMEPH! JIMHEMHBIX 3aBUCUMOCTEM B pEajbHBIX
mpoleccax u SBJICHHSIX.

IToBTOpPEHME
1 00001meHune
(64)

[ToBTOpEHNHE OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BbiOupaTrh, mNpUMeHATHL CHOCOOBI  CPAaBHEHUS  YHUCEIL,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  peleHHs
ypaBHEHUH MPU HEOOXOAUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcyumiecTBJIASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JIEHCTBUM U
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
ITOCTPOECHUU.

Pemath npocreiiime 3aa4u U3 peanbHON KU3HU, MPUMEHSATH
MaTeMaTHYeCKue 3HaHWsl I DPELIeHUs 3a7ad U3 APYTUx
IIPEAMETOB.

Pemiars mnpocreiiine TEKCTOBbIe 3a4a4M, CPABHUBATD,
BbIOMPATH CIIOCOOBI PELIECHUS 3a1a4H.

8 knacc (He menee 102 )




Ha3Banmue
pa3aeJia (TeMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

Yucaa n
BBIYHCJICHHUS.
KBaaparnbie
KOPHU

(15 q)

KBaapartubiii kopeHb u3 yncia. *Tlorstue 00 nppanroHaIbHOM
grcre. JlecaTuaHbIe MPUOINKEHNS HPPANMOHAIBHBIX YHCETT.
JetictBurenbHble uncia. CpaBHEHHE TCUCTBUTEIBHBIX YHCET™.
Apudmernueckuil KBaJpaTHBII KOPEHb.

YpaBHEeHUE BUIa X2 = a.

CaoiicTBa apru(MeTHIECKUX KBaJ{paTHBIX KOpHEM.
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAXKEHUN,  COJACPIKAIINX
KBaJpaTHHIC KOPHHU.

®opMyJIMpOBaThH OMNpe/e/ieHHe KBaJIPaTHOIO KOPHS U3 4HCIIa,
apu(METHYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOIUMOCTH C
BHU3yaJbHOW OMOPO.

I[IpumeHsiTH OllEpallMIO HU3BJICYEHUS KBAJpPaTHOTO KOpPHS W3
quCiIa, HCMOJb3Ys [IPU HEO0X0IUMOCTH KAJBKYJISITOP.
OueHuBaTh KB3JpaTHbIE KOPHU LEJIBIMH  YUCIAMU U
JECATUYHBIMU JPOOSIMHU.

CpaBHuUBaTL M  YNOPSAOYMBATBL  PAlMOHAIBHBIE U
UppalMOHAJIbHBIE YUCIIA, 3alIHCAHHbIE C TIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH Ip1 HEOOXOIMMOCTH € HAIPaBJISAIOLIEH TOMOILBIO.

UccnenoBary ypaBHEHHE X2 = d, HaXOoJWUThb TOYHBIE U
npubimxEHHbIe KopHU pu & > 0.

HccnenoBarh cBoOlicTBa KBaJpaTHBIX KOpPHEH, IPOBOIA
YUCJIOBBIE AKCIEPUMEHTHI C MCIOJNb30BAaHUEM KaJbKYJsATOpa
(xoMmbIOTEPA).

IlpumenaTs cBOMCTBA apu(pMeTHYECKHMX KOpHeH 1Jd
npeodpa3oBaHNs BbIPAKECHUI.

BbinosiHATL npocreiimie npeo0pa3oBaHUsl BBIPAKCHUU,
coJlepKalluX KBaJpaTHbIE KOPHHU. BplpakaTb NepeMeHHBIE W3
reOMEeTpPUYECKUX U PU3NYECKUX (POopMyJI MPU HEOOXOIUMOCTH C
OIOpO¥ Ha MPABHUJIO.

BorunciasTh 3HaYeHUs1 BBIPAXKEHUHN, COJAEpKAIIMX KBaJlpaTHbIE
KOpPHU, UCIIOJIB3YsI TPU HEOOXOIMMOCTH KaJIbKYJIATOP.
HUcnoab3oBarth B XOA€ pelIeHUs 3a7ad  dJIEMEHTapHbIE
NPEJCTAaBICHUS, CBSI3aHHBIE C NPUOTKEHHBIMU 3HAUYECHUSIMU
BEJIMYHH.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS MaTeMATHKH.

Yuciaa u

CreneHs C 1eIBIM IT0Ka3aTeIIeM. CTaH)IapTHaSI 3aIlluCh YHCJIA.

dopMyJIMpOBAThH ONpeaeJieHHe CTCTICHH C IIEeTTBIM MoKa3aTeIeM




BbLIYHCJICHHS.
Crenennb

¢ HeJbIM
nmoKasarejieM
(7 9)

Pasmeprsl 00BEKTOB OKpy>kKaroIiero Mupa (0T 3JIeMEHTapHBIX
YacTHI] 0 KOCMUYECKUX OOBEKTOB), IJTUTEIHLHOCTH MIPOIIECCOB
B OKPYAaroIIeM MUpe.

CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeeM.

(pu HEOOXOUMOCTH 10 BU3yaJIbHOW OTIOpE).

IpencTaBasiTh 3anuch OOJIBIINX U MAJIBIX YACEIN B CTAHAAPTHOM
Bujge. CpaBHHBATh UWCIAa M BEIMYUHBI, 3alHCAHHBIE C
UCIob30BaHueM crenenu 10.

Hcnonb3oBaTh 3amMCh YWCET B CTaHAAPTHOM BHUAE JUIS
BEIPQXCHHUS Pa3MEpOB OOBEKTOB, IIUTEIBLHOCTH IPOIIECCOB B
OKpY’KaroleM MUpe.

@opMyJIMPOBaTh, 3aNMMCHIBATL B CHMBOJHYECKOIi (popme U
WLTIOCTPUPOBATh NMPHMEPAMH CBOICTBA CTENEHU C IENIbIM
nmokasareneMm (IpH  HEOOXOJUMOCTH C  HUCIOJb30BaHUEM
BU3YaJILHOW OTIOPHI).

IIpuMmensiTh  cBOWCTBA CTEMEHHM JUISI  IpeoOpa3oBaHUS
BBIPOKCHUH, COJEPKAIIUX CTENEHH C IIEeJbIM IOKa3aTeleM C
WCIIOJIb30BAHUEM  CIIPABOYHOW WHGpOpMAuu. BbINOJHATH
JAedcTBUS C 4YHCIIaMH, 3allMCaHHBIMU B CTAHJApPTHOM BHJE
(YMHOXEHUE, JIeJICHHIE, BO3BEJICHUE B CTCIICHB ).

AsiredOpanyeckue
BbIpaKeHMHSI.
KBaaparTublii
TPEXYJIeH

(S9)

KBanpatublii TpéxuneH. Pa3noxeHue kBaapaTHOro TpExdsieHa
Ha MHOKHUTEIIH.

Pacno3HaBath  KBaJpaTHBIM  TpPEXUWIEH,  YCTaHABIMBATH
BO3MOHOCTb €r0 pa3j0KeHUs HA MHOXKHUTEIH.

PackinaapiBaTh HA MHOMKHTEJIM KBAJPaTHbIM TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TPH HEOOXOIUMOCTH C
OIIOPO Ha AJITOPUTM IPaBUIIA.

Aaredpanyeckue
BBbIpaKeHHS.
AJiredpanyeckas
ApooOL

(154)

Anrebpanueckast 1po0b. JlonycTrMble 3HaUE€HUS IEPEMEHHBIX,
BXOJSIIUX B anredpandeckue BoIpaskeHust. OCHOBHOE CBOHCTBO
anreOpandeckoit npoou. CokpaiieHue 1pooei.

CrnoxeHnue, BBIYUTAHUE, YMHOXXEHUE U JieNieHe
anreOpanmdeckux apoOeit. I[IpeoOpasoBaHue BBIpaKEHUH,
coJiepKalux anredpandeckue Apoou.

3anuceiBaTh areOpanydeckue BeipaxkeHus. HaxoauTh 00y1acTh
OIPEEIIEHUS] PALIMOHAIBHOTO BBIPAKECHHUS.

BbINOJHATHL YKCIIOBHIE MOJACTAHOBKU M BBIYHMCJIATH 3HAUCHUE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYJIATOPA.

@ opMyJIMPOBATH OCHOBHOE CBOWCTBO alireOpanyeckoit 1podu u
NPHMEHSTH €r0 Ul TpeoOpa3oBaHus IpoOeH.

BoinogHaTs aeiicTBUsSI ¢ anreOpandyeckuMH JApoOsSMU TNpU
HEOOXOMMOCTH ¢ HampaBisgomeil nomompo. [IpumeHsTh
npeoOpa3oBaHus BhIpAXKEHUM Ui peleHus 3a1ad. Beipaxkarb
nepeMeHHble U3 (opmyn (PU3MUECKUX, TECOMETPUUECKHUX,
OTNHUCHIBAIOIIUX OBITOBBIC CHUTYyallMH) TPH HEOOXOIUMOCTH C




HaHpaBJ’IﬂIOH_Ieﬁ IIOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBaA.
KBaaparnsie
YPaBHEHHS

(15 49)

KBagpartHoe ypaBHeHue. HemnosiHoe KBagpaTHOE ypaBHEHHE.
dopmyia KOpHEH KBaapaTHOTo ypaBHeHus. *Teopema Buera™*.
Pemenune ypaBHeHuii, CBOAAIMXCA K KBaapaTHbIM. [IpocTeiine
JIpOOHO-pallMOHAIBHBIE YPAaBHEHHUS.

Pemenne TeKCTOBBIX 3aJad € IIOMOIIBIO  KBaJpaTHBIX
YpaBHEHUH.

Pacno3HaBaTh KBaJipaTHbIC YpaBHEHUS.

3anucpiBaTh (OPMYJy KOpPHEH KBaJIpaTHOIO YpaBHEHUS;
peliaTh KBaJApaTHbIEe YPaBHEHUs] — IIOJIHbIE U HEMOJHbIE (C
MCIIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

IIpoBoauTs  mpocreiiline  HCCIACAOBAHMS  KBAJAPATHBIX
YpaBHEHUU.

Pemiate ypaBHeHUsl, CBOASILNECS K KBAJAPAaTHBIM, C IOMOUIbIO
peoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM € OMOPOii Ha AITOPUTM
npaBuia.

HabaonaTth M aHAJAM3MPOBATH CBSI3b MEXKAY KOpDHSAMHU U
KO3 (UIIMEHTaMH KBAJAPAaTHOTO YPABHCHHMSI.

*TIpuMeHsTh TeopemMy Buera TUIs peleHus
3a11a4 (C MCIOIb30BaHUEM 00pasia)™.

Pemarts TekcTOBBIE 3aKayl  anreOpanvyeckuM CHocoOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIHPOBKM YCIIOBUS 3aJadd K
anreOpanveckoll MOJAENTH MyTEM COCTaBICHHUS YpaBHEHHS (IIpU
HEOOXOAMMOCTH C  HAIpaBISIONMICH TOMOINBIO);  peliaTh
COCTaBJICHHOE YPaBHEHHUE; UHTEPIIPETUPOBATH PE3YJIbTAaT.
3HAKOMHTBCS C HCTOPHEI PAa3BUTHSI aITreOpBhl.

YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 v)

JluHeliHOe ypaBHEHHE C JABYMS IEPEMEHHBIMHU, €ro Tpaduk,
IPUMEpPHI PEILICHUs] YPaBHEHUH B IIEJIbIX YHCTIaX.

Pemenne cucreM [AByX JMHEMHBIX YpPaBHEHUH C JByMs
nepeMeHHbIMH. [IpuMepbl pelieHuss CHUCTEM HEIMHEHHBIX
YPaBHEHHUH C IByMsI IEPEMEHHBIMH.

*T'paduueckas  uUHTepnpeTanuss ypaBHEHUS C  JIByMs
NEPEMEHHBIMH U CHCTEM YPaBHEHUH ¢ ABYMS IIEPEMEHHBIMU*.
Pemenne TeKCTOBBIX 3a7a4 € TIOMOIIBIO CUCTEM YPaBHEHUH.

Pacno3naBaTh JTUMHENHBIE YPABHEHUS C IBYMS IEPEMEHHBIMH.
Crtpouthb rpaQuKu JIMHEHHBIX YpaBHEHHH, B TOM 4MHCIE
HCMoJb3ysi HH(poBble pecypcebl (P HEOOXOOUMOCTH C
ONOpPO¥ Ha aJITOPUTM YUEOHBIX AEUCTBUIA).

Paznuyare napajulenbHBIE M NIEPECEKAIOIINECS NPSMbIE 110 UX
YPaBHEHHUSIM.

Pemiatp cuCTEMBI [BYX JIMHEHHBIX YpaBHEHUH C JBYyMsd
MIEPEMEHHBIMH MOJCTAHOBKOM U CIIOKEHUEM.

Pemath npocreinie CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUN
HE SIBJIICTCS JIMHEWHBIM MPU HEOOXOJAMMOCTH C HAIPaBIISIOMICH
MIOMOLLBIO.

*TIpuBoauTh rpaduuecKyl0 HHTEPNPETANMK  pEIIeHUs




YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUII C IByMs
MepeMEeHHbIMU.*
Pemath TeKcTOBBIE 32/1a4H ANTeOpauyeCcKUM CIIOCOOOM.

YpaBHeHnus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh CBOJiCTBA YUCIIOBBIX HEPABECHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 0/1HOM nepeMeHHOH. JInHeliHble HEPaBEHCTBA C | MJUTFOCTPUPOBATH UX HA KOOPJAUHATHOMN MPSIMOM.

HepaBencrBa OHON mnepemMeHHOW U uX pemeHue. Cucremsl JMHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHNS 3a/1a4.

(12 9) HEPaBEHCTB C OJIHOW MIEPEMEHHOM U UX pelICHUE. Pemiath JMHEIHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,

N300paxeHue peleHus JIMHEHHOr0 HEPABEHCTBA U UX CUCTEM | M300pakaTh pellIEHUE HEPABEHCTBA HA YMCIIOBOM MPSAMOIA.
Ha YHCJIOBOM IPAMOM. Pematsp cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIlIeHUE

CUCTEMbI HEPABEHCTB Ha YHCJIOBOM NPSMOM MpU HEOOXOAUMOCTHU
C BU3yaJbHOW OMOPOH.

DOyHKIMH. [Tonstne ¢ynkuuu. OOnacTe omnpeaeneHus W MHOXECTBO | Mcmonb3oBaTh  (QYHKIMOHAIPHYIO ~ TEPMHHOJIOTHIO  H

OcHoBHBIC 3HayeHu# QyHkuu. CriocoObl 3a1aHust PyHKIUIA. CHMBOJIHKY.

NOHATHS I'paduk pyHkmum. CBoiicTBa (QyHKIHMH, UX OTOOpakeHHWE Ha |BbIYHMCIATHL 3HAYeHHs1 QYHKIUH, 3aMaHHBIX (opMyliaMu (TIpH

(59 rpaduke. HEOOXOMMOCTH HCIOJIb30BaTh KalbKYJATOpP); COCTABJSATH
TAGJIMIbI 3HAYEHUH QYHKIUH.
CTpouTh N0 TOYKAM rpaduku QyHKIIHIA.
OnuceiBaTh cBOlicTBa (QYHKIUMU Ha OCHOBE €€ rpaduyeckoro
OpEJCTaBICHU TMpH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOLUIBIO.
Hcnoab3oBaTh  (QYHKUMOHAJIbHYI0  TEPMHHOJOTHI0O  H
CHMBOJIMKY.
HcceaenoBarh npuMepbl IpadUKOB, OTPAXKAIOIIUX pealbHbIe
npoueccsl U sBiaeHUs. IIpMBOAUTHL NpHUMepbI IPOLECCOB U
SBJICHUH C 3a/1aHHBIMHU CBOMCTBaMH.
Hcnonb3oBaTh KOMIBIOTEPHbIE NPOTPAMMBI [UI TIOCTPOEHUS
rpaduKoB (PyHKIUI U N3yYEHHS UX CBOICTB

DOyHKIMH. Yrenne wu moctpoeHue rpapukoB ¢yHkuuid. Ilpumeps | Haxoquts ¢ moMoubio rpaguka QyHKIMM 3HAYCHUE OJTHOU U3

Yucnosble rpadukoB QYHKIMIA, OTPAXKAIOIIUX peaIbHbBIE MPOIIECCHI. paccMaTpuBaeMbIX BEIMUYMH M0 3HAYEHUIO APYTOil.

byHkuuu @yHKIMH, OIHCHIBAIOLINE PSIMYIO u o0paTHy1o | B HeclnoxHbIX cilyyasx BbIpazKkaTh (OpMYJIOii 3aBHCHMOCTH

9y MPONOPLMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mex1y BETUUMHAMU.




I'paduk dyskImE Y = X2

pelleHre ypaBHEHUN U CUCTEM ypaBHEHHI. >

@Oynkuuny = x4,y = X3,y = v/x, ¥ :g; *rpaduueckoe

OnucpiBaTh XapakTep W3MEHEHHS OJHOW BEIMYHMHBI B
3aBUCHMOCTH OT U3MECHEHHUSI JPyrof

Pacno3snaBath Buabl u3ydaeMmblx ¢QyHknuid. Iloka3piBaTh
CXeMATHYeCKH II0JIO)KEHHE Ha KOOPIWHATHOM IUIOCKOCTH

rpadukoB byHKIMIA BHJIA: y = X2, y =X,
y =V =T

Hcnonb3oBarh QyHKIUMOHAILHO-TPadUYECKHE
NpeACTaBJEHH [T PELICHNUS U UCCIIEJOBAHUS YPAaBHEHUH U
CHUCTEM ypaBHEHHIA.

I[IpumensiTe HMppPoBHIe pecypehbl Uil NOCTPOCHUS I'papUKOB
(GyHKIMHA.

IloBTOpPEHME [ToBTOpEHHE OCHOBHBIX IMOHATUH M METOAOB KypcoB 7 u &
1 00001IeHNe KJ1accoB, 0000IIeHe 3HAHUH.
(64)

IIpuMeHATH cHOCOOBI CPABHEHUS YHCEJ, BBIYMCIICHHI,
peoOpa3oBaHUi BBIPAKEHH, pellIeHUs] ypaBHEHUH.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U

CaMOIIPOBEPKY pe3yibTaTa BBIYMCIEHHH, IpeoOpa3oBaHui,
ITIOCTPOEHHUH.
Pemate 3amaum W3  peajbHOH  KM3HM, IIPMMEHATH

MaTeMaTUYecKUe 3HaHWs JJi1 pelleHus 3adad U3 JAPYyTux
IIPEIMETOB.

PemaTth TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOMPATH CMOCOOBI
pelLIeHns 3a1a4H.

9 kaace (He menee 102 1)

Ha3Baunmue
pasnesa (Tembl)

OcHoBHOe coaepkanue
Kypca (4Hc10

OcHoBHBIE BU/IBI 1eSITeIbHOCTH 00y4aI0IIMXCH

4acoB)
Yucnan ParnmonanbHble yncia, *UppaluoHanbHble Yicia, KOHEUHbIe U | Pa3BuBaTh mpeacTraBieHHsi O 4YHCIaX: OT MHOXECTBa
BbIYUCJICHUA. 6GCKOHeqHBIe JOCCATUYHBIC }IpO6I/I. MHuokecTBO HaTypaJIbHBIX YUCEJI JO MHOXKCECTBA )IefICTBHTeHI)HBIX HUCCII.




JlelicTBUTE/IbHDbIE
quciaa
(99

JEUCTBUTEIBHBIX  4YUCEN; JCUCTBUTEIBHBIE YUCIA KAk
OeCKOHEUHbIE JIeCATHUYHBIE npodu. B3ammHO onHO3HAYHOE
COOTBETCTBUE MEXJy MHOXECTBOM JICHCTBUTENBHBIX YHCEI U
MHO>ECTBOM TOYEK KOOPAUHATHOU IPSMOM.

CpaBHeHUEe  [EHCTBUTENBHBIX  4HUCEN,  apU(PMETHUYECKHE
JIEUCTBUS C IEUCTBUTEIILHBIMU YUCIIAMH. ™

[TpubinxEHHOE 3HaYEHNE BEITMUUHBI, TOYHOCTb MPUOIIMKEHHS.
Oxpyrinenue wuucen. Ilpukuaxka U  oOLiEHKa pe3yibTaToOB
BBIYMCIICHUM.

O3HaKkoMHTBCH c BO3MOKHOCTBIO IIPEICTABICHUS
JNEHCTBUTEILHOTO YHClIa KaKk OECKOHEYHOU IECSITHYHON apodu,
NPUMEHSATh JICCATUYHbIE NPUOIMKEHUS paAlMOHAJIBHBIX U
UPPALIMOHATIBHBIX YHCEI.

*3anucpiBaTh, CPaBHMBATh U YIOPSiI0YMBATh
JIEUCTBUTEIIbHBIC YK CIIa™.

BeinmoiHATh, coyeTas YCTHbIE W NHCbMEHHBIE IPUEMBI,
apugMeTHYeCKHe JelCTBUA C PAlMOHAILHBIMU YHCIAMU;
HAXOJAUTh 3HAYEHHUs CTENEHEW C LEeIbIMM [OKa3aTeasiMu U
KOpHEH; BBIYMCJISITh 3HAYCHUST YUCIIOBBIX BBIPAXKEHUH.
Honyuyutrs mnpeacTraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YHCEJI B IPAKTUYECKOM EATEIIBHOCTH YEJIOBEKA.
AHaMM3MPOBaTh M JeJaTh BBIBOAbI (I0CJIE COBMECTHOIO
aHa/IM3a) O TOYHOCTU MPUOTMKEHUS JIEUCTBUTEIBHOIO YHCIIa
IIPU PELICHUH 3a/1a4.

OKpyrisiTb JEHUCTBUTEIBHBIE YHCIA, BHIMOJIHATH NPUKUIAKY
pe3ysibTaTa  BBIYMCICHUH, OLEHKY 3HAYE€HUH  YUCIIOBBIX
BBIPAKCHU.

3HAKOMUTHCS C UCTOPUEN pa3BUTHSI MaTEMATHKH.

YpaBHeHus

U HEPaBEHCTBA.
YpaBHeHus

¢ OIHOM
nepeMeHHOMn
(14 9)

JInneliHoe ypaBHeHMe. PelieHne ypaBHEHHH, CBOAAIIMXCS K
JIMHEHHBIM.

KBagpatHoe ypaBHeHMe. Pemenue ypaBHEHHH, CBOASAIIMXCA
K KBaJIpaTHBIM. buKBa/ipaTHbIE YpaBHEHHUS.

*Tlpumepsl pemieHHUs ypaBHEHUH TpeTbed U  4YeTBEPTOU
CTeTeHEeH pa3nokeHueM Ha MHOXKHUTEIH. *

Pemenue npo6GHO-paliiOHaNbHBIX YPABHEHUH.

Perenue TekCTOBBIX 3a1au aNreOpandeckuM METOOM.

OcBauBaTh, 3aNOMMHATHL W NPHMEHATH Trpaduyeckue
MEeTOIbI MPU PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CUCTEM
(mpu  HEOOXOIUMOCTH C ONOpPOMl Ha QJIrOPUTM y4eOHBIX
JENCTBUN).

Pacno3HaBaThb LieJble U IpOOHBIE YpaBHEHUS.

Pemath JiMHeliHble U KBajJpaTHble YPaBHEHHsl, YPaBHCHUS,
CBOJASIIMECS K HHMM, IpocTelinne JIpoOHO-pallioHaIbHbIE
ypaBHEHHS.

IIpennaraTh BO3MOXKHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3ajad,
o0Ccy:k1aTh HMX M PpelaTh TEKCTOBBIE 3aJa4d Pa3HBIMU
crocobamu.

3HAKOMHTHCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKN

YpaBHeHust

JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduK.

OcBauBaTth " INPUMECHATD HpI/IéMBI pe€mi€HusA CUCTEMBI ABYX




¥ HepaBeHCTBA.
CucreMbl

YpPaBHeHUil
(14 v)

Cucrema IByX JTMHEHHBIX YPaBHEHHI C IByMsI IEPEMEHHBIMH U
eé peweHue. PemeHune cucrem ABYX YypaBHEHUH, OJHO U3
KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOH CTEIICHH.
['paduueckass uHTEpHpeTaMsi CUCTEMBbl YPaBHEHHUH C ABYMS
NEPEMEHHBIMH.

Pemienune TeKCTOBBIX 33/1a4 alre0OpandecKuM CriocoOoM.

JMHEWHBIX YPaBHEHHH C JBYMs TICPEMCHHBIMUA M CUCTEMBI JIBYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBJISACTCS TUHEHHBIM
(0 BU3yaJIbHOM OTOPE).

Hcnonb3oBaTh (QPYHKIHOHATBHO-TPAUUYECKUE MPEACTABICHUS
JUIs pellleHHs] U HCCJIeI0BAaHNsl YPABHEHUI U CHCTEM.
AHAJIU3NPOBATHh TEKCTHI 3a/1a4, peliaTh UX anreOpanvyeckum
CIocoO0OM: MepPexXoauTh OT CJIOBECHON (OPMYIUPOBKH yCIOBUS
3aJlauM K areOpanveckoi MOIeTH MyTEM COCTABICHUS CHCTEMBI
YpaBHEHUI; pelaTh COCTABICHHYI0 CHCTEMY YypaBHEHU;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MaTEMAaTUKU

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 v)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuneiiHble HEPABEHCTBA C OJHOW NIEPEMEHHOM U UX PELICHHUE.
CucreMbl JTUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOM U UX
peleHue.

KBaapaTHble HEPABEHCTBA U UX PEILLIECHUE.

I'paguueckas  MHTepHnpeTanusi HEPaBEHCTB U  CUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

Yurarh, 3anucbiBaTh, MNOHUMATb, WHTEPIPETHPOBATH
HEPaBEHCTBA; UCIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BoinoHsTh 1npeodpa3oBaHusl HEPABEHCTB, MCMOJIB30BATH IS
peoOpa30BaHuUs CBOWCTBA YUCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JUHEIHbIC U KBAJpaTHbIC HEPABEHCTBA.

Pemath JuHEWHbIE HEPABEHCTBA, CHUCTEMBbl  JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATH [10JIyYCHHBIE PEIICHHUS.
N3006paxkarh perieHre HEPaBEHCTBA M CUCTEMbl HEPABEHCTB Ha
YHUCIOBOM MPSAMOM, 3aNMCBHIBATH PEIIEHHE C IOMOUIBIO
CHUMBOJIOB.

Pemarth KBaJpaTHblE HEPABEHCTBA, MCIONB3Ys Tpaduueckue
MIpPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPHUEHTUPOBAHHBIX.

DyHKIUH
(16 4)

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiicta. Ilapabona,
KOOPJWHATHI BEPIIMHBI TApa0O0IIbl, 0Cb CAMMETPHH MapadOITbL.
Crenennble (YHKINU ¢ HATYpaJIbHBIMU TOKA3aTeNsAMU 2 U 3, UX
rpaduku 1 cBOMCTBA.

I'paduku pynkmmii: y = kx,y = kx + b,,y = ax?,y = ady

Pacno3HaBaTh BUJIBI N3yYaeMbIX (PYHKIHN; WIJIKCTPUPOBATH
CXeMATHYECKH, O0BSICHATH DPACIOJIO0KEHHE Ha KOOPIAMHATHOU
TUIOCKOCTHU rpadukoB pyHKImid Buga: Y = kx,y = kx + b,,y =
ax?, y = axd,
- _k o
Y = v/X, Y = = B 3aBUCHMOCTH OT 3Ha4e€HHMH KOd()(HUIIUEHTOB;
X




OMHCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBaJpaTHUHYIO (PYHKIUIO 110 GopmyIie.
[puBoanTs, mNpUMepPbl KBAJPAaTHUHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HHU, (PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaJApaTHUHON
Gysxkumm  y = ax®> + bx + ¢ (opu  HEOOXOAMMOCTH  C
HAIPAaBJIAIONIEH TOMOIIIBIO).

CtponTthb 1 H300pakaTh cXeMaTH4YeCKH rpa(uKy KBaJpaTHUHBIX
(yHKuuit, 3a1aHHEIX GopMynaMu Bugay = axZ,y = ax?> + q, Y
=ax +p)? y=ax’ +bx +Cc (upu HEOOXOAUMOCTH C
BU3YaJbHOU OMOPOH).

AHAJIM3UPOBAThH U MPUMEHATH CBOIICTBA U3Y4YeHHbBIX (QyHKINI
JUIS UX TOCTPOCHHS, B TOM YHCIE C TOMOIIbIO IM(POBHIX
pecypcoB.

YucaoBble
NoCJIeA0BaTEIbHOC
TH

(15 9)

[ToHsiTHE YMCIIOBOM MTOCIIEOBATEIBLHOCTH.

3amaHne TOCIIEAOBATENIFHOCTH PEKYPPEHTHOH (GopMysoi u
bopmyI0# N-To uieHa.

Apudmernueckas u reoMmerpuueckas nporpeccun. opmysl N-
ro 4jeHa apuMeTHUecKo MW TreoMeTpuyecKod Mporpeccui,
CYMMBI IIEPBBIX N YJICHOB.

*MN300paxkeHue 4JIe€HOB apHU(PMETHUECKON M reoMeTpuyecKon
IIPOrPECCUM TOUYKAMM Ha KOOPAUHATHOM IJIOCKOCTH.
JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT.

CrnosxHbl€ MPOLIEHTHL. ™

OcBauBaTh M MPUMEHATHh WHICKCHBIE 0003HAUCHUS, CTPOHThH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C MOHSATUEM MOCIIEI0BATEIbHOCTH.

AHaau3upoBaTh GopMyIy N-TO YWIEHA OCIE0BATEIbHOCTH WIH

PEKYPPEHTHYIO bopmyiy " BBIYHCJIATH YJIEHBI
IIOCJIEI0BATEIBLHOCTEH, 3aJIaHHBIX ITUMH bopmynamu.
YcranasanBarb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU

IIOCJIEIOBATEIIbHOCTH, €CIIM BBIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3HaBarh  apupMETHUYECKYI0) U  T€OMETPUUYECKYIO
IPOTPECCUU NPH pa3HBIX CIIoco0ax 3aJaHMsL.

Pemiate 3a7aun ¢ WCHOJNb30BaHMEM (OpMyl N-TO wieHa
apu(METUYECKOH U TE€OMETPHUYECKOW MPOrpeccHil, CyMMBI
MEePBBIX N YJIEHOB C OMOPOil Ha CIPaBOYHYIO0 HHPOPMAIIHIO.
*H300paxkaTh WICHBl IIOCIEAOBAaTENbHOCTH TOYKaMU Ha
KOOPJIMHATHOMN TIIIOCKOCTH ™.

PaccmaTpuBaTh NnpuMepbl IPOLECCOB M SIBJEHUH U3 PeanbHOU
KHU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHE B apU(pMEeTHUecKOi
IPOTpeccud, B TE€OMETPHUECKOW Mporpeccuu; *n3o0pakaTh




COOTBETCTBYIOIIUE 3aBUCUMOCTH TpaQuuecKu™.

Pemiate mpocreiimme 3agauyM, CBSA3aHHBIE C YHCIOBBIMHU
MOCJICIOBATEIBHOCTSIMU, B TOM WYHCIIE 3aJa4d W3 pPEaTbHOU
JKU3HM €  WCTOJB30BAaHHMEM  MH(PPOBBIX  TEXHOJIOTHUN
(37IEKTPOHHBIX TAOHII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
*PemiaTh 33J1a41 Ha CII0XKHBIC MPOIICHTHI, B TOM YHUCJIC 337a9H1 U3
peanbHON MPAKTUKH (C MCIIOJIb30BAaHUEM KaJIbKyJIsTOpa). >
3HAKOMHTHCS ¢ HCTOPHEI Pa3BUTHS MATEMATUKU.

IToBTOpEHHE,
00001IeHME,
cHCTeMATU3 AU
3HAHMH

(18 4)

Yucaa ¥ BbIYHCIEHHs (3alIUCh, CPaBHEHUE, ICUCTBUS C
NeHCTBUTENIHBIMUA YHCJIAMH, YHWCIIOBAsl TpsiMasi; MPOLIEHTHI,
OTHOUICHUS, TIPONIOPLINH; OKPYTJICHHE, TPUOIMIKEHNE, OLICHKA;
pelIeHne TEKCTOBBIX 331a4 apU(PMETHIECKUM CTIOCOOOM).

Auiredpanyeckue BbIpa:KeHUsI (mpeobpazoBanue
areOpanyecKrX BhIPAKEHHH, JOMYCTUMbIC 3HAUCHHS).
@OyHknuu (IOCTPOSHHE, CBOWCTBA W3YYEHHBIX (YHKIIHIA;
rpaduveckoe perieHNe YpaBHEHHI U UX CHCTEM).

OnepupoBaTh NOHATHAMH: MHOXECTBO, IIOAMHOKECTBO,
olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEICTaBICHUE MHOXKECTB JUIs ONIUCAHUs PEaJIbHBIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX IIPEIMETOB.
AKTyaJIM3MpOBAaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC JeHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATypaJIbHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypajbHBIX YHUCEIN, IPU3HAKU
JETMMOCTH, LEJI0€ YHUCIO0, MOJIYJb YHCIA, OOBIKHOBEHHAs W
JecaTU4Has ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

BbInoHATL 1eHCTBUS, CPABHUBATH M YIIOPSA04YMBATD YUCIIA,
MIPEACTABIIT YHCIA HAa KOOPAMHATHOM MPSMOM, OKpPYIJIATH
YKCJa; BBINOJHATL MNPHKUAKY H OLEHKY pe3yibTara
BBIYMCIICHH.

PemaTh TeKkcTOBBIE 3a1a4H ApUPMETHUECKIM CIIOCOOOM.
Pemiate npakTH4ecKue 3a1a4M, COJEPKAINE IIPOLICHTHI, 101,

YacTH, BbIpaXXAIOIIME 3aBUCUMOCTU: CKOPOCTb — BpeMs —
paccrosiHue, 1€éHa — KOJMYECTBO — CTOUMOCTb, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPY/A.

Pa30uparh peasibHbIe KU3HEHHBIE CUTYyalluu, GopMyJIHpPOBATH
UX Ha SA3bIKE MAaTEMAaTUKH, HAXOAUTh pELICHUE, IPHUMEHSSA
MaTEeMaTHYECKHN anmnapar, MHTePIPeTHPOBATHL PE3YJIbTaT
OnepupoBaTh NOHATHUSAMM: CTEINEHb C LEJIBIM IOKA3aTeleM,
apudmernyeckuit KBaIpaTHBIN KOpEHB, MHOT'OYJIEH,
anredpandeckas Jpo0b, TOXKIIECTBO.




BbINOJHATL OCHOBHBIE [EHCTBHS: BBIIOJHATH PACUYETHI 110
dbopMyiiaM, TpeoOpazoOBLIBATh IIENbIC, IPOOHO-PAIIMOHATBHEBIE
BBID@KEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pas3oKeHUE MHOTOYJICHa Ha MHOXHTEIH, B TOM YHUCIE C
UCMOJb30BaHUEM (OpMyJl pa3HOCTH KBaJpaTOB M KBajapaTa
CYMMBI U pa3HOCTH (C OMOpOW Ha CHPaBOYHYIO MH(OPMAIHIO);
HaXOJIUTh JONYCTUMBIE 3HAUYEHUS IEPEMEHHBIX IJIs JIPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoneaupoBath C IOMOILBIO (OPMYJ pealbHble IPOLECCH U
SIBJICHHUSL.

OnepupoBath nousiTusaMu: QyHKIMS, rpaduK QYHKUUHU, HYIH
(GYHKIHMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IMPOMEKYTKH
BO3pacTaHMs, yObIBaHMsI, HaMOOJIbIIEe U HAUMEHbIIIee 3HAUYCHUS
GyHKIMH.

AHATU3NPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (DYHKIIHA,
CTPOUTH UX TPapUKU.

OnepupoBaTh MNOHATHSIMH: IpsMas IPOHNOPLHMOHAIBHOCTD,
oOpaTtHass  MPONMOPIMOHAIBHOCTh,  JIMHEWHas  (QyHKIUS,
KBaJpaTH4Has QyHKLUs, napaboia, runepooa.

Hcnoab3oBaTh rpaduKu /IS OTIPEICIICHUS CBOMCTB, IPOIIECCOB
U 3aBUCHUMOCTEW, I pEUIeHUs 3aJad U3 JPYyTrux y4eOHbBIX
IPEIMETOB M pealbHON KHU3HU; MOAEIHPOBATH C MOMOIIBIO
rpaMKOB peabHbIe MPOLECCH U SBICHHUS.

Bobipaxath ¢gopmMysiaMu 3aBUCUMOCTH MEKIY BEJIUUYNHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I1IO 'OAAM OBYUYEHUSA)

7 kiaacc (He MeHee 68 )

HazBanmue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE conepxaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4aK0IIMXCS




4acoB)

IIpocreiimme [Tpocreiine reoMeTpuuecKkue 0ObEKThI: TOUKHU, IPSIMbIE, Jyud | POPMYJIMPOBATH OCHOBHBIE IIOHATHUS U OIIPEIEICHHUS.
reoMeTpuyeckue |4 yribl, MHOTOYIOJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4yeHHBbIE  TeOMETpUYecKHe  (QUrypsl,
durypsi CMeXHBIE U BEPTUKAJIBHBIE YIJIBI. onmpeieJIATh UX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U HX CBOIiCTBA. Pabota ¢ npocreiiiuMu yeprexamu. 4epTEX MO YCIOBUIO 3a/layd (C HMCIOJIb30BAHUEM CMBICIIOBOU
N3mepenue H3mepeHune JIMHEHHBIX W YIJOBBIX BEJIMYWH, BBIYMCIICHHE |OMOPHI: HABOJSIIME BOMPOCHI W/WIM aIrOpuTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JICHCTBHI).
BeJIMYMH [lepumerp u  miomans  ¢uryp, cocraBieHHbIX 13 |I[IpoBoanTH ImpoCTEiilIie MOCTPOCHUS C IOMOIBIO UPKYJIIST U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
M3MepsATH JIMHENHHBIE U YTII0BbIE BETUYUHBI FTEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TJIa3» pa3Mepbl peallbHbIX OOBEKTOB,
NMPOBOIUTH TPYOYIO OLIEHKY X Pa3MEpPOB.
Pemath 3a7a4i Ha BBIYMCICHHUE JJIMH OTPE3KOB M BEJIUYMH
YTJIOB.
Pemath 3a/1a41 Ha B3aMMHOE PACIIONIOKEHHE T€OMETPUUECKUX
uryp.
IpoBoauTk Ki1accu(pUKalMIO YIJIOB, BBIYUCIATH JIUHEWHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOAUTH HECJI0KHbIe HEOOXOIMMBbIE
JI0Ka3aTeNIbHbIE PACCYKICHUS.
3HaKOMUTBCS C UCTOPUEN pa3BUTHS T€OMETPHM.
TpeyrojbHuKkH [lonsiTue O  paBHBIX TPEyrojJbHUKAX W  MepBUYHBIC | Pacmo3dHaBaTh Mapbl pPaBHBIX TPEYTOJHLHUKOB Ha TOTOBBIX
(22 v) MPEJICTaBICHUS] O paBHBIX (KOHTPYSHTHBIX) (urypax. Tpu|depTexkax (C yka3aHHEM MPHU3HAKOB) MPH HEOOXOJIUMOCTHU C

MpU3HAKa PABEHCTBA TPEYTOJIbHUKOB.
IIpr3Haku  paBeHCTBA  NPSIMOYTOJBHBIX  TPEYTOJbHUKOB.
CBOICTBO MeIMAaHBI IPSIMOYTOJIBHOTO TPEYTOIBHUKA.
PaBHOOEIpEHHBIC U PABHOCTOPOHHUE TPEYTONbHUKH. [I[pr3HaKu
Y CBOMCTBA paBHOOEIPEHHOTO TPEYTOJILHHKA.

[IpoTtuB Oonblielt CTOPOHBI TPEYTONBHUKA JICKHUT OOIBIIHIA
yrod.

IIpocreliline HEpaBeHCTBA B TE€OMETPHUM.
TpeyrosbpbHuKa. HepaBeHcTBO TOMaHOK™.

*HepaseHcTBo

BHU3yaJIbHOW OIIOPOM.

BeiBoauTh  cieacTBUS  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyIMpOBaThH OIIpEIEIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHWKA; CEPEeIMHHOTO MepHeHANKYJspa

OTpe3Ka; MepuMeTpa TPEYrojbHUKA NPH HEOOXOIUMOCTH C
ONOPOM Ha AJITOPUTM IIPABUJIA.




[TpsIMOYTOJIBHBIN TPEYTOJbHUK ¢ yriioM B 30°.
[lepBble MOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

@opMyJIMpOBaTh CBOWMCTBA M TMPU3HAKK DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

CTpouTh 4epTEXKH, pemaTh 3aJa4M C IOMOIIBI HAXO0XKJICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHsaTh NPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJIbHUKOB B 3ajadyax (C HCIOJIb30BAHMEM CMBICIOBOM
OMOpBI: HABOJAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JIeUCTBHI).

Hcnonb3oBath LU(POBBIE peECypChl
CBOMCTB HM3y4aeMbIX Quryp.
3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

IJIS1  MCCJIeTOBAHUS

IHapanieabHble [TapayuenpHble TpsiMble, UX cBoWcTBa. Hakpecr inexanue, | @opMyJuMpoBaTh  NMOHATHE  IAPAVICIBHBIX  IPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YTJIbl (0Opa30BaHHbIE IPU | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJIOB NEPECEUCHUH MTAPAIIIEIIbHBIX MPSIMBIX CEKYIEH). M3y4yaTh CBOICTBa yIJOB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHUKA [TpusHak  napauIeIbHOCTH  NPAMBIX  4YE€pe3  PaBEHCTBO |apajuIEIbHBIX MPSAMBIX CEKYyILEH
(14 v) paccTOsIHUI OT TOYEK OAHOU MPSIMOM 10 BTOPOU MPSIMOM. IIpoBoauTe pokazareabcTBa. PopmyaIHMpoBaTh TeopeMy
CyMMa yIJIoB TpeyroJIbHUKa 1 MHOTOYTOJIbHUKA. [AapAJUIEIBHOCTH  JBYX IPSIMBIX C IOMOILIBIO  YTJIOB,
Bremnue yrisl TpeyrojibHHUKa 00pa30oBaHHBIX NIPU [EPECEUEHUU OTUX TMPSAMBIX TpPEThen
IPSAMOM.
BbIYuCAATE CYMMY YIJIOB TPEYTOJIBHUKA 1 MHOTOYTOJIbHUKA.
Haxomuth uucioBble U OyKBEHHbIE 3HAYEHUs YIJIOB B
reOMETPUUECKUX 3a7jadaX C UCIOIb30BAHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJBHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS TEOMETPUU.
OxkpyxXHOCTH OKpyKHOCTB, XOpbl X TUAMETPBI, UX CBOMCTBA. KacarenbHasd k | @opMyJIMpPOBaTh  ONpe/eJIeHUsl:  OKPYXKHOCTH,  XOPJBI,
U KPYT. okpyx’HOcTU. OKpY>XHOCTb, BIIMCaHHas B yroy. *[loHsTHe o|aMaMerpa W KacaTelbHOM K OKpyxkHOcTH. M3ydaTrh uX
I'eomerpuueckne |I'MT, npumeHenue B 3amadax. buccekTpuca M cepeaVHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKH.
NOCTPOEHUS NEPIEHIUKYIISP KaKk T€OMETPUUECKUE MECTa TOUEK™. HccnenoBath, B TOM 4HCIIE HCMOJIB3YSl HH(PPOBbIE PeCypChl:
(14 v) OKpy’KHOCTb, ONKMCAaHHAs OKOJO TPEYroJibHUKA. BrucaHHas B|OKpY)KHOCTb, BIMCaHHYIO B YroJl; LEHTP OKPYKHOCTH,

TPEYTOJbHUK OKPYXKHOCTB.
HpOCTCﬁH.IHC 3a1a41 Ha IMOCTPOCHUC.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeIbHBIX
*Ucnoab3oBath Metoa ['MT nns nokaszarenbcTBa TEOpeEM O
MepPECEUCHNN OMCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEIUHHBIX




MEPIECHANKYISIPOB K CTOPOHAM TPEYTOJbHUKA C TMOMOIIbIO
I'MT.*

OBianeBaTr NOHATHAMHM  BIOHCAHHOM M OMNHCAaHHOH
OKPY>KHOCTEH  TpEyrojbHHKAa, HaXOAMTh IEHTPbl 3THUX
OKPYXHOCTEH C OIOPOM Ha AJITOPUTM IpaBuIIa.

PemiaTh OCHOBHBIE 3ala4uM HA NMOCTPOEHHE: YIJIA, PABHOI'O
JIAaHHOMY; CEPEeAMHHOIO MEepPIeHANKYJsApa JAaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4epe3  JaHHYI  TO4YKy U
MEePNEHANKYIISIPHON JaHHOW MPSIMOW; OHWCCEKTPUCHI JTaHHOTO
yriia; TPEyroJabHUKOB [0 pPa3JUYHBIM dJEMEHTaM IMpHU
HEOOXOAMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMHUTBLCA C HCTOPUEN PA3BUTHUS TEOMETPUU.

IToBTOpEHHE,
00001IeHnE
3HAHMH
44)

[ToBTOpeHne u 00001IEHHE OCHOBHBIX TMOHATUN U METO/OB
Kypca 7 kiacca.

Pematn 3aJa4YM Ha IIOBTOPCHUC, WIUIIOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3JInYHbIMU 4aCTIAMU KypcCa.

8 kmacc (He MeHee 68 u)

Ha3Baumue
pa3zeina (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IBI 1eITEIbHOCTH 00y4AKOIIMXCSH

4acoB)
Yeroipéxyroannuk |[lapamnenorpamm, ero npusHaku u cBoiictsa. YacTHbele cityuau | I300pakaTh W HAXOAUTh Ha 4epPTEkKaX YEThIPEXYTOJIIbHUKU
U napaiesorpaMMoB  (IPSAIMOYTONIBHUK, pOMO, KBaJpaT), WX |pPa3HbIX BUAOB U UX JIEMEHTHI.
(12 9) IpU3HAKU U cBOMcTBA. Tpaneuus. PaBHoOOKas u npsiMoyrosibHasi | @opMyJMpoBaTh onpeaeIeHus: napajuiesiorpamma,

Tparneuuy.
*¥Y nBoenue Meauansl. LlenTpanbHas cumMMeTpus™

NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOMH
Tpaneuuy, IpsIMOYTrOJIbHON Tpanenuy.

Hcnosb3oBarh MNpPH  pelIeHHMHd NPOCTEHINMX 3214
IPpHU3HAKU U CBOMCTBA: napajaicjiorpaMmma, nNpAMOyrojbHUKa,
poM0Oa, KBajpaTa, TpanelUud, pPaBHOOOKOW TpameruH,




IPSIMOYTOJIBHOM Tpameru.

IlpumeHsITH MeTO] YABOEHUS MeEIUaHbl TPEYroJbHUKA C
OTOPOI Ha alITOPUTM IpaBUIIA.

Hcnoap3oBarh 1H(POBBIE pPECypchl ISl  HCCIEIOBAHUS
CBOMCTB U3y4yaeMbIX QUTYP.

3HaKOMUTBHCS C UCTOPHUEH pa3BUTHS FeOMETPHH.

Teopema Pasieca

*Teopema Qaiieca 1 TeopeMa O MPONMOPLHOHATBHBIX OTPe3Kax.™

IIpoBoaAMTH MOCTPOEHHUSI C IIOMOLIBIO LIUPKYJIS U JIMHEUKH C

U TeopeMa o Cpenssist muHus TpeyroyibHUKa. Tpanenus, €€ cpessist IMHUA.  |ucnosib3oBaHue  TeopemMbl  daneca U Teopembl 0O
nponopunoHaabH |*[IponopuroHanbHble  OTPE3KH, IOCTPOCHHE  UYETBEPTOrO |IPOMOPIHOHATIBHBIX  OTpPEe3KaX, CTPOMTh  YETBEPTHIiA
bIX OTpe3Kax, IIPONOPLUOHAIEHOTO OTPE3Ka. IPONOPLUUOHANILHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
no100HbIE CBoiicTBa LIEHTpa Macc B TPEYTrOJbHUKE. HATJISTHOCTb.
TPEyroJbHUKH [TomoGuble  TpeyroiapHMKH. Tpu  npuszHaka  nonoOus | HaxoamTh MOJ00HBIE TPEYTONIBHUKA HA TOTOBBIX YE€PTEkKax C
(15 9) TpeyrojabHUKOB*. [IpakTHueckoe mpruMeHeHue. yKa3aHHEeM COOTBETCTBYIOLIUX MPU3HAKOB TMOM00US TIpHU
HEOOXOJAMMOCTH C BU3yaJIbHOW OMIOPOH.
Pemarp 3agaum Ha MoAOOHBIE TPEYTOJBHUKHU C TOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOCHUSI YEPTEeXEH U HAXOXKICHUS
NOMOOHBIX  TPEYTrOJbHUKOB  MPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.
IIpoBoauTH 10KA3aTEIHCTBA C UCIIOJIb30BAHUEM ITPU3HAKOB
M0/100MsI HECJIOXKHBIX T'€OMETPUUYECKUX 3a/ad C OMOpoil Ha
JITOPUTM YUeOHBIX JIEHCTBUH.
IlpumeHsiTh  TOJNy4YEHHbIE  3HAHWS  [PU  PEIICHUU
TeOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 TPU HEOOXOJUMOCTH
C HaIPaBJISIIOLIEN TOMOIIBIO.
3HAKOMHTBCS € HCTOPUEH Pa3BUTHS TEOMETPHH.
Ilnomaan. [TonsiTne 06 001IEH TEOPHUH TUIOIIAIN. OBiajgeBaTh NMEPBHYHBIMHU MPeACTABJIEHUsIMH 00 001IeH
Haxoxnenune @opmyabl I IUIOLIAJM TPEYroJIbHUMKA, MapajuieJorpaMMa. [TeOpur Iuiomanu (Mmepel), ¢opMyJHpPoOBaTHL CBOWCTBA
nJiomanaei *OTHouIeHHe Iouaied TPeyroabHUKOB C OOIIMM OCHOBAaHUEM |IJIOLIAAH, BBISICHATh UX HATJISAHBINA CMBICI.
TPeYrojibHUKOB WK 001Iel BBICOTOM. [MpumensTe  QopMmynbsl  IUIOMIAAM  TapajienorpaMmma,
U MHOTOYTOJIbHBIX |Brruucnenve miomaneii cnoxHbeiXx ¢Guryp uepes pa3OuMeHHe Ha|TpeyroyibHMKa, Tpaleludd C OMNOpoil Ha CHPaBOYHYIO
¢uryp. [laomagum |yacTu u gocTpoeHue.™ uH(pOpMaIHIO.
nopo0ubIxX ¢puryp |Ilmomanu puryp Ha kineruatoit Oymare. IIpumeHsaTHL (hopMyJTBI TJTOILAN BBIITYKJIOTO




(14 4)

[Tnomanu momoOHbIX Guryp. BerauciaeHue miomanei. 3amayuu ¢
MPaKTUYECKUM coJiepkaHueM. *PereHue 3agad ¢ MOMOIIBIO
METO/1a BCIOMOTraTeILHON IIomanu. *

YeThIPEXYTOJIbHUKA Yepe3 JAMArOHaIU U yroJl MeXay HUMHU C
OTIOPOi Ha CTIPABOYHYIO HH(POPMAITHUIO.

Haxoauth 1wiomanu Quryp, U300paKEHHBIX Ha KIIETYATON
OyMare, HCIOJIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3ouparh npumepbl HCIOJIB30BaHUS BCIIOMOIaTeJIbHOU
TUIOMIA/IN JUTS PEIICHUS TEOMETPUICCKUX 3a/1a4.

Haxomuth 1uiomanu nogoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO UH(DOPMALIHIO.

BoIyMcasTh IUI0MIAIM PA3IMYHBIX MHOTOYTOJIBHBIX (PUTY.
PemiaTh 3a1auu Ha IUIOMIAJb C MPAKTHYECKUM COZICPIKAHUEM
MOCIIe COBMECTHOTO aHAN3a.

Teopema
IMudgaropa n
Hayaja
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTenbCTBO H MPUMCHCHHE.
O6patnas Teopema [Tudaropa.

Onpenenenre TPUTOHOMETPUYECKUX (DYHKIMI OCTpPOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHWS B MPSIMOYTOJbHOM
TpeyroibHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.
COOTHOIIICHUSI ~ MEXIY CTOPOHAMH B  NPSIMOYTOJBHBIX
TpeyToJIbHUKaX ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmynupoBats Teopemy Iludaropa, mcmoab3oBarh € B
IIPAKTUYECKHUX BBIUMCIICHUSAX.

Brnaziers MOHATUSAMEI TPUTOHOMETPUYECKHUX (PYHKITHI OCTPOTO
yTia, MPOBepPATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUrOHOMETPUYECKHWE  COOTHOLUEHUS B
IPSIMOYTOJIBHOM TPEYIOJIbHUKE C ONOPOM Ha CIPAaBOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yraamu B 45° u 45°; 30° u
60° ¢ HanpaBIAIOLIEH TOMOILBIO.

Hcnoan3oBarb  GOpMYIbl  TPUBEICHUS U
TPUTOHOMETPHUYECKOE TOXKAECTBO IS HAXOKICHUS
COOTHOUIEHUH MEXIy TPUTOHOMETPUYECKUMH (PYHKIUSIMU
pa3MYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaLIHIO.

IIpumeHsITH TOTyYEHHBIE 3HAHHUS M YMEHUS IPU PELICHUU
MpaKTUYECKUX 3a1ad (Mpd HEOOXOAMMOCTH C OINOpOH Ha
QITOPUTM IPABUIIA).

3HAKOMHUTBLCH C UCTOPHUEH PA3BUTHUS TE€OMETPHUH.

OCHOBHO€

Yrael B
OKPY’KHOCTH.

BrnucanHbie ¥ LIEHTpaJIbHbBIE YTJIbl, YTOJI MEXAY KacaTeJIbHOU U
XOPJIOH.

@®opMyJMPOBATHL OCHOBHBIE OIIPENCICHUs, CBS3aHHBIE C
yIiamH B Kpyre (BIIUCAaHHBINA yroJl, EHTPAIbHBIN YIo).




Bnucannsbie VYTIbl MEXYy XOpAaMHU U CEKYIIHMH. HaxoauTh BIMCaHHBIE YTIJbl, ONMUpPAIOIIMECS Ha OAHY AYTY,

U ONMCAHHbIE Brnucannbie U onMcaHHbIE YETHIPEXYTOIBHUKHU, UX MPU3HAKU U |BBIYMCJSTH YTJIbl C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX YIJIaX,

4eThIPpeXyroJbHHUK |CBoicTBa. IIpuMeHeHMe 3TUX CBOHCTB MNpU  PEUICHUM [TEOPEMBl O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O

u. FEOMETPUUECKUX 3ajau. LHEHTPAJILHOM yTJe IpH HEOOXOAUMOCTH C BHU3YyaJIbHOMH

KacarenabHble B3anMHOe pacnonoxeHue JByX OKpyxkHocTed. Kacanue |onopoil.

K OKPY:KHOCTH. OKPYXHOCTEH. HccaenoBarhb, B TOM YUCIIE C TOMOIIBIO IU(PPOBBIX PECYpPCOB,

Kacanue BIIMCAHHBIEC U ONHMCAHHBIC YETBIPEXYTOJIBHUKH, BHIBOAUTH UX

OKPYKHOCTeH CBOMCTBA U IPU3HAKHU I10CJIE COBMECTHOTO aHAIM3A.

(13 v) Hcnoab30BaTh 3TH CBOWCTBA M MNPU3HAKUA IIPU PELICHUU
3ajad.

IloBTOpEHue, [loBTOpEeHHE OCHOBHBIX IOHATUA U METOAOB KypcoB 7 u 8|PemaTh 3ajauyM Ha NOBTOPEHUE, WILIIOCTPUPYIOIIHUE CBS3H

o0o01menune KJIacCcOB, 0000IICHNE 3HAHHIA. MEX]ly pa3IMYHbIMU YacTAMU Kypca.

3HAHMH

(4 1)

9 kyacc (He MeHee 68 u)

HazBaunmue
pa3zeina (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4YAKIIHNXCS

4acoB)

Tpuronomerpus. |OmnpeneneHue TPUroHOMETpudeckuX (QpyHkuui yriao oT 0° no|@opMyJupoBaThL  OmpeleJeHHsi  TPUTOHOMETPUUYECKUX
Teopemsl 180°. Kocunyc u cuHYC OpsAMOro W Tymoro yria. Teopema|dyHKIUI TymbIX M MPSMBIX YIJIOB C BU3YaJIbHOH OIMOPON.
KOCHHYCOB M KocuHycoB. (O00OmEnHass) Teopema CHUHYCOB (¢ pamaumycoM | PopMyIHpoBaTh TEOPEMY KOCHHYCOB M TE€OPEMY CHHYCOB (C
CHHYCOB. OTHMCAaHHOM OKpY>KHOCTH). HaxoXieHe JUIMH CTOPOH U BEIMYWH | paJIMyCOM OMHCAHHON OKPY>KHOCTH).

Pemenue YIJIOB TPEYTOJIbHUKOB. Pemath TpPEyrojpHUKH C ONOPOM Ha aNrOPUTM Y4eOHBIX
TPEyroJbHUKOB ®dopmyra MmIoMaau TPEYroJbHUKA Yepe3 JIBE CTOPOHBI U YTOJI | ACHCTBUM.

(16 9) Mexay HuMu. @opMyria IIomaan 4eTbIpEXyrojibHUKA yepes ero |Pemare  nmpakTuyeckue — 3a/add,  CBOJAsSIIHECST K

JIMaroHaIM U YTOJ MEXJLy HUMH.
[TpakTHyeckoe NpUMEHEHNE T0Ka3aHHBIX TEOPEM.

HaX0KIACHUIO PA3JIMYHBIX 3JIEMCHTOB TPEYTroJIbHUKA.




IIpeodopasoanue |*[lonsTHe 0 mpeobpazoBaHUU MOJOOUS. OcBauBathb MOHsATHE npeobpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE HJIEMEHTHI MTOI00HBIX (QUTYD. HccaenoBarh OTHOIICHUE JTHHEHHBIX JIEMEHTOB GUTYp TPU
MeTtpuueckue Teopema 0 TpPOU3BEACHUU OTPE3KOB XOpJ, Teopema o |mpeobOpasoBanuu nonodus. HaxoauTs mpumepsl monodus B
COOTHOIIIEHUS B NPOM3BEACHNU OTPE3KOB CEKYIIMX, TeopeMa O KBajpaTe |OKpYyKalolel AeHCTBUTEILHOCTH.
OKPY’KHOCTH KacaTenbHOU. [I[puMeHeHne B pelieHny reoMeTpuiYeckux 3a1au.™ | *BoIBOAUTh METPUUECKHE COOTHOLICHHS MEXAY OTpe3KaMu
(10 v) XOpHl, CEKyLIMX M KacarellbHbIX C MCIIOJb30BAaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJIbHUKOB.
Pemiath TEOMETpHUECKME 3a/a4d W 33/Ja4d U3 peaTbHOMN
YKU3HU C UCIIOJIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB. ™
BekTopbl OmnpeneneHnne BEKTOPOB, CIOXKEHHE M PAa3HOCTh BEKTOPOB, | Mcmosib30BaTh BEKTOPHl Kak HampaBJICHHBIE OTPE3KH,
(12 9) YMHOKEHHUE BEKTOpa Ha YUCIIO. HCCIeN0BaTh reOMEeTPUYECKHIA (mepemerexue) u
DU3NYECKUI U TEOMETPUUYECKHI CMBICI BEKTOPOB. ¢u3mueckuii (CMIa) CMBICIBI BEKTOPOB C OMOpPOM Ha
PasznoxeHne BekTOpa MO JBYM HEKOJUTMHEAPHBIM BEKTOPAM. | BOIIPOCHBIH IJIaH.
KoopauHatsl BeKkTOpA. 3HaTh omnpexejJeHHMsi CYMMbl W Ppa3HOCTH BEKTOPOB,
CkanspHoe NpOHU3BEJCHHE BEKTOPOB, €ro MPUMEHEHHE ISl | YMHOKEHUS BEKTOpA Ha YHCIIO, HCCIe0BaTh
HAXO0XJICHUS JJIMH U YTJIOB. TCOMETPHUYSCKUN U PU3NICCKUN CMBICIIBI 3TUX OIEPAIIHiA.
Perenue 3a1a4 ¢ mOMOIIBI0 BEKTOPOB. Pemarp reoMmeTrpuueckue 3aJayd  C  HCIOJIb30BAHUEM
[IpuMeHeHre BEKTOPOB IS PEIICHUS 3a7ad KUHEMATHKH W | BEKTOPOB.
MEXaHUKH. PackyaapIBaTh BEKTOP MO IBYM HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnoab3oBaTh  CKaSIpHOE  NPOM3BEACHHE  BEKTOPOB,
BBIBOJIMTDH €0 OCHOBHBIE CBOICTBA.
BbIyucasite CyMMy, Pa3sHOCTh M CKAISIPHOE MPOHM3BEICHUE
BEKTOPOB B KOOpJMHATAX.
IpuMeHsiTh CKAISIPHOE TIPOM3BENEHUE ISl HAXOXKICHUS
JUIMH U YTJIOB.
JlekapToBbI JlexkapTOBBI KOOPIMHATHI TOUEK HA TUIOCKOCTH. OcBauBaTh NMOHSITHE TIPSMOYTOJIEHOW CHCTEMBI KOOPJIMHAT,
KOOpAWMHATBHI  Ha|*YpaBHeHHe NPAMONU.* YTIOBOH KOA((HUIMEHT, TAHT'€HC YIJa |lIeKapTOBBIX KOOPAMHAT TOUKH.
MJIOCKOCTH HAKJIOHA, TapaJuIeIbHbIC U MIEPIICHAUKYJIIPHBIC TIPSIMBIC. HccnexoBarh ypaBHEHUE MPSMOU U OKPY)KHOCTH C OITOPOH Ha
(CR)) VYpaBHeHHE OKpPYKHOCTH. HaxoxaeHne KOOpJIWHAT TOYEK | BOPOCHBIH IIaH.

MepECEUYEeHUS] OKPYKHOCTH M IPSIMOM.
Meroz KOOpAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a1ay.
Hcnonbs3oBaHne MEeTOZa KOOPAMHAT B IPAKTUYECKHX 3a/1a4ax

Haxonuts neHTp u paanyc OKpyKHOCTH IO €€ YPABHEHUIO.
PemaTh 3aga4n Ha HAXOKEHUE TOYEK [IEPECCUCHUS IIPSIMBIX
1 OKPY>KHOCTEH C TOMOIIBIO METOJa KOOPANHAT.




Hcnoap3oBaTh CBONCTBA YIVIOBOTO KO3(@uIeHTa mpsiMon
IpU PpELIEHUM 3a4ad, I ONPEIEICHUsS PpaCIOJIOKEHUs
MPSIMOU.

IIpumeHsATH KOOPAUHATHI IIPU PELIEHUU F€OMETPUUECKUX U
OPAaKTUYECKUX 3aJad, JUIsi TMOCTPOEHHUS MaTeMaTHUYeCKUX
MOJIeJIel peabHBIX 33J]1a4 («METO KOOPAMHATY).
IMosb30BaThest  JUIL  IIOCTPOEHHUST W HCCIENOBaHUU
UG POBBIMU PECYPCAMH.

3HAKOMHTBCS € HCTOPHEI Pa3BUTHS T€OMETPUU

IIpaBuibHbIE
MHOTI'0yT 0JIbHHKH.
Jduuna
OKPY:KHOCTH H
IUI0IAAb KPYyTra.

HpaBI/IJH)HI)IG MHOTI'OYI'OJIbHUKH, BBIYUCIICHUC HUX 3JJICMCHTOB.
Yucno m u JIMHA OKPY>KHOCTU. JlMHA AyrH OKPY>KHOCTH.
Panguannas mepa yria.

[lnomanes Kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTA).
Brruuciienue miornianei Guryp, BKIFOYAONUX HJIEMEHTHI KpyTa.

dopmyMpoBaTh onpeaeneHue
MHOT'OYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHIL.
IMoab30BaTHCA MOHATHEM JITTUHBI OKPYKHOCTH, BBEJAEHHBIM C
NOMOILbIO NPABWJIBHBIX MHOTOYTOJBHUKOB, ONpeaeJsATh
YUCJIO TT, JUIMHY AYTH U paJuaHHYI0 MEpy yIJia 1o o0pasily.

IMpaBUJIbHBIX

Bbruuciienne IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yIiia K rpagyCHON
omaxei ¥ HA00OpOT MO BU3YyaJBbHOMW OMOpeE.
8 ) OnpeneasaTs IIOMALb KpyTa.
BoiBoauts gopmyJibl (B TpalyCHOM U paguaHHON Mepe) A
JUIMH JyT, IUIOIIAJEA CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIN IUJIaH.
BoruncasaTs 1iomanu (uryp, BKIIOYAIOLUIUX 3JIEMEHTHI
OKPY’KHOCTH (Kpyra) ¢ OHOpOi Ha CIPaBOYHYIO HH(POPMALIHUIO.
Haxoauth muioniaam B 3afa4ax peasibHON KU3HH.
JABuxenust *TloHsATHE O ABUKEHUU IIIOCKOCTH. Paszoupary  npumepsl,  WUIIOCTPUPYIOLIUME  NOHATHUSA
IJIOCKOCTH [TapamienpHelil IepeHOC, MTOBOPOT U CUMMETpHUsA. OCH U LIEHTPHI | IBUKEHMS, LIEHTPOB U OCEH CUMMETPHHU.
(64) CUMMETpPHHU. @DopMyJIHPOBATH ONPEICICHUS IApALIEIBHOIO IEpPEeHoca,

[Tpocreiinye npuMeHeHUs B pEIICHUH 3a1a4™.

IIOBOPOTa M OCEBOM CHUMMETPUU C BU3YaJIbHOM OIIOPOM.
HaxoauTh HETOABUXHBIE TOUKH 110 00pasIy.

HaxoanTh IIEHTPBl U OCH CUMMETPUI pocTeHIuX Guryp mo
obpasiry.

*TIpuMeHSATH TAPAJIEIBbHBI NEPEHOC U CUMMETPHUIO IIpU
pEeLIeHNH TeOMEeTPUYECKUX 3a/1a4 (pa3oupaTh IpUMEpHI).




Hcnoan3oBaTh /1151 HOCTPOCHUS U UCCIIE0OBaHUHN LIUPPOBBIE
pecypcesL.™

IoBTOpEHUE,
00001IEHME,
CHCTEMATH3 AU
3HAHUM

(79)

[ToBTOpeHHE OCHOBHBIX TOHSATHH M METOJOB KypcoB 7—9

KJIACCOB, 00OOIIIEHNE U CUCTEMATH3AIMS 3HAHNN.

[Ipocreiimue reomerpuueckne QUTYpI W HMX CBOWCTBA.
N3mepenne reoMeTpruuecKux BEIUYHH.

TpeyroabHUKH.

[TapasienpHble U NEPIIEHIUKYIISIPHBIE IPSIMbIE.
OKpyXHOCTb M Kpyr. I'eomeTpuueckue MOCTPOCHHs. YTIbl B

OKPYXHOCTU. BriucanHele W ONHCAHHBIE  OKPYXHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpY>KHOCTb.

YeTpIpEXYTroJIbHUKH. Bnucannsie u OIMMCaHHbIC
YEThIPEXYTOJIbHUKHU.

Teopema [ludaropa u Hayana TpuroHoMerpun. Pemenue o0mmx
TPEYTrOJbHUKOB.

[IpaBunIBHBIE MHOTOYTOJIBHUKHU.

[IpeoOpazoBanus mockoctH. Jsuxenus. [lomooue. Cummerpus.
[Tnomane. Beraucnenue mnomaneii. [Tnomanm mogo6HeIx uryp.
JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH.

BekTopsl Ha NIIIOCKOCTH.

OnepupoBaTh NMOHATHSAMM: (QUIypa, TOUKa, IIpsAMas, yroi,
MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, IPSIMOYTOJIBHBI TpPEYTOJIBHUK, MEINaHa,
OuccekTpuca M BBICOTa TPEYrOJbHUKA, IapajjieIorpamM,
poMO, NPSMOYIOJIBHUK, KBaJApaT, Tpaneuusi; OKPYKHOCTb,
KacaTelbHasl; paBEHCTBO U MoJ00ue (QUryp, TPEyroabHHUKOB;
NapajuleIbHOCTh M NEPIEHIUKYJISAPHOCTh INPAMBIX, YIOJ
MEXIy NpSAMbIMH, CHUMMETPHS OTHOCUTEIBHO TOYKU U
OpsIMOM; JUIMHA, pAacCTOSHUE, BEIMYMHA YyIJa, IUIOIAlb,
HepUMETP.

Hcnoan3zoBate  ¢opmyJbl: nepuMerpa M IIOLIAIU
MHOTOYTI'OJIbHUKOB, UIMHBI OKPYXKHOCTH W IUIOIIAAN Kpyra,
00bEMa IPSMOYTOJIBHOTO Mapasllesienunesa.

OnepupoBaTh MNOHSATHAMHU: IPSAMOYrojbHas  CcHCTEMaA
KOOpAMHAT, BEKTOP; MCHOJb30BaTh OTH IOHATHS I
MIpE/ICTaBICHNs] JaHHBIX U PEUICHHs 3a/1ady, B TOM 4YHCIE U3
JPYTUX y4eOHBIX MPEAMETOB.

Pemath 3agayM Ha IOBTOPEHHE OCHOBHBIX IOHSATHH,
WJUTIOCTPALMIO CBSI3€H MEXIY pa3iIMYHbIMHM 4YacTSIMH Kypca.
Bei0upaTs MeToa U1 pEeIIECHUS 3a0a4u.

Pematp 3a1a4yu U3 NOBCEAHEBHON KU3HU.

TEMATHYECKOE IINTIAHUPOBAHME YYEBHOTI'O KYPCA «BEPOSITHOCTb M CTATUCTHUKA»
(II0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

Ha3zBaunmue
pasneina (Tembl)

OcHoBHOE coaepkaHue

XapakTepucTHKA e TeJbHOCTH 00y4al0HXCs




(umncy10 Yacon)

IIpeacraBiienue IIpencraBnenne naHHbIX B Tabmuuax. Ilpaktuuyeckue | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JaHHBIX BBIUMCIICHUSI TI0 TaOIMYHBIM JaHHBIM. l3BieueHne W | NpPEACTaBICHUSA CTATHCTUYECKUX MAHHBIX W YHCIOBBIX
(7 9) UHTepHpeTanus TaONWYHbIX AaHHbIX. lIpakTmyeckas paboTa | MaccMBOB € IOMOLIbIO TabaML M JUarpamMm ¢
«Tabnuupy. UCIIOJIb30BAaHUEM  aKTYyalbHbIX M BaXKHBIX JaHHBIX
I'papuueckoe mnpencraBieHHE [aHHBIX B BHJE KpPYroBbIX, | (zemorpaduyeckue JaHHBbIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUATHIX) AUarpamMm. UTeHHne ¥ MOCTPOSHUE | MPOMBIIIICHHON M CebCKOXO3SHCTBEHHOW MPOIYKIINH,
nuarpamm. [Ipumeps! nemorpaduyeckux auarpamm. 0O0I11€CTBEHHbIE U IPUPOHBIC SABICHMUS).
[IpakTuueckas padota «/{uarpamMmbny. N3yuyatpr MeToabl paboThl ¢ TaOIMYHBIMM U
rpaMUecKuMH TPeJICTaBICHUSIMHU JAHHBIX C IOMOIIbIO
IU(POBBIX PECYpCOB B XOJE MPAKTHUECKUX padboT (c
HaMpaBJIsIONIEH TOMOLIBIO).
OnucaresbHas Yucrnossle Habopel. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpOBHE IOHATHSA. YMCIOBOH
CTATHCTHKA Menauana yucinoBoro Habopa. Y cTOMUNBOCTh MEIUAHBI. HaboOp, Mepa LEHTpalIbHOM TEHJEHIMH (Mepa LIeHTpa), B
8u) IIpakTryeckas padora «CpeaHue 3HauCHU. TOM 4HCJIe cpeHee apudMeTHuecKoe, MelnaHa.
HauGonpiiee 1 HauMeHbIIEE 3HAUEHHMS 4YMCIOBOTO Habopa. | OnmHMchbIBaTh CTATUCTUYECKHE JAHHBIE C IIOMOIUIBIO
Pa3zmax. cpeaHero apupMeTHYeCKoro U MeauaHsl. Pemars 3agaun
(c HMCHOJMIB30BAHHMEM 3PUTENBHOM HAIJSIIHOCTH W/WIH
BepOAJIbHOM OMOPBHI)
HN3yyars cBOMCTBA CPEIHUX, B TOM YKCIIE C ITOMOIIBIO
U(POBBIX PECYpCcoB, B XOJ€ MPAaKTUYECKHX paboT, (c
HaIpaBJISIONICH TOMOIIBIO).
OcBauBaTh Ha 62a30BOM YPOBHe MOHSITHS: HauOOJIbILIEE
Y HalMEeHbIlIee 3HaYeHMsI YUCIIOBOTO MAacCHBa, pa3Max.
Pemats 3agaum Ha BBIOOp croco0a OMMCaHus JTaHHBIX B
COOTBETCTBUM C HIPHUPOJIOM  JAaHHBIX U  LEIIMHU
MCCJIEIOBAHMSI C HAIIPABJISAIONIEH TTIOMOIIIBIO.
Cayuaitnas *CnydaiiHast U3MEHYMBOCTH (npuMepsl). YacTora 3HaueHuil B | *OcBauBaTh MOHSITHS: YacTOTAa 3HAYEHUH B MacCHUBE
U3MEHYHBOCTh MaccuBe JaHHbIX. [’ pynnupoBka. ['uctorpaMmel. JAHHBIX, TPYNIIIUPOBKA TAHHBIX, TUCTOPaMMa.

6w

IIpakTuyeckas padora «CiyuyaiiHas HN3MEHYUBOCTb Y. *

CTpouTh TUCTOTPaMMBI IO 00pa3ity




OcBanBaTh rpaQuUecKue MPEICTaBICHUS PAa3HBIX BUIOB
CIy4YailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOLIBIO
U (POBBIX PECYpPCOB, B X0J1€ MTPAKTUUECKON PabOThI.*

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, BepmnHa, pedpo. [IpeacraBinenue 3aga4u ¢ MOMOIIBIO
rpada. Crenenp (BaJIeHTHOCTH) BepiIuHBL. Yucino pébep u
cymmapHasi creneHb BepmmH. Llens u nuki. [Iyte B rpade.
[Ipencrasnenne o cBszroctu rpada. O6xon rpada (itnepos
yTh). [IpencraBnenue 06 opueHTUPOBAHHBIX Tpadax.™

*OcpanBaTh NOHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTeneHs (BaJCHTHOCTh BEPIIMHBI), IIETIb U IIUKJL.
OcBauBaTh MOHSATHA: NyTb B rpade, 3HIEpoB MyTh,
00xox rpada, OpueHTUPOBAHHBIN Tpad.

OO0cyxaaTh pelieHUe 32241 HA IIOUCK CYMMBI CTETICHEN
BepIINH Tpada, Ha MOUCK 00Xxoa rpada, Ha TOUCK ITyTel
B OPUEHTHPOBAHHBIX Ipaax ¢ HampaBJIAIOUIEH MTOMOUIBIO.
OcBauBaTh cmocoO0bI IPEACTABICHHUS 3aJlad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYTUX
NpeIMETOB ¢ ToMomlmbplo rpadoB  (KapThl, CXEMBI,
AIIEKTpUYECKUE 1enH, (YHKIHMOHAIbHbIE COOTBETCTBUS)
Ha npumMepax. *

BeposiTHOCTD 1

*CnydaliHblii ONBIT U ciydailHOe coObITHE. BeposTHOCTH U

*OcBanBaTh NOHSITHS: CIy4YalHBII ONBIT U CIly4alHOE

yacToTra yactota coObITHA. Ponb MajloBEpOSATHBIX W MPAKTUYECKH | COOBITHE, MAaJOBEPOSITHOE M NMPAKTUYECKU JIOCTOBEPHOE

CJIy4aifHOT O JOCTOBEPHBIX COOBITUH B mpupoje U B obmecTBe. MoHeTa U | coObITHE.

coObITHA urpajbHasi KOCTb B TEOPUU BEPOSTHOCTEH. M3yuyaTh 3HAYUMOCTh MAJIOBEPOSITHBIX COOBITHUH B

4 v) [TpakTryeckas pabora «HacTora BbINageHUs opiay.™ npupoJie M OOIIEeCTBE Ha BaXKHBIX HpUMepax (aBapuu,
HECYaCTHBIE cily4au, 3aluTa MePCOHAIBHOMN
uHpoOpMalny, repeiadya JaHHBIX ).
H3yuaTth pojib KJIACCUYECKUX BEPOSITHOCTHBIX MoOjemnei
(MoHeTa, UrpajibHas KOCTb) B TEOPUHU BEPOSTHOCTEH.
Habawaate W M3y4yaTh 4YacTOTy COOBITUH B IMPOCTBIX
HKCIEPUMEHTaX, B TOM 4YHCJIE C TOMOIIbI LU(PPOBBIX
PECYPCOB, B XOJI€ MPAKTUYECKON pabOThL. ™

O06o00menue, [IpencraBnenne  panHbiX.  OmnucarenbHas — craTUCTHKA. | [TOBTOPATHL M3yYEHHOE U  BBICTPaAMBAThL CUCTEMY

KOHTPOJIb BeposiTHOCTB ciiy4aifHOTO COOBITHSI. 3HAHUH.

(54) PemaTp 3ag1aum Ha IpEICTaBICHUE U ONTMCAHUE IAHHBIX C

NMOMOIIIbKO M3YYCHHBIX XapaKTCPUCTUK C Hanpaanﬁomeﬁ




HIOMOMIBIO.
O0cy:xnaTn NnpuMepsbI CIIy4ailHbIX COOBITHIA,
MaJIOBEPOSITHBIX M TPAKTUYECKH JTOCTOBEPHBIX CITyYalHBIX
COOBITHH, X POJIH B IPUPO/IC U )KU3HU YEIOBEKA

8 ki1acc (He menee 34 4)

Ha3zpanue
pasnesa (TemMbl)
(umcy10 Yacon)

OcHOBHOe coiep:KaHue

XapakTepucTHKA e TeJIbHOCTH 00y4arouXxcst

IloBTOpEHME
Kypca 7 kiacca
(CR))

[IpenacraBnenne  mannbix.  OmnucaTenbHas  CTaTHCTHKA.
Crnyuaitnas n3aMeH4nBOCTh. CpeilHue YUCI0BOro Habopa.
Cnyuaitabie coObiTHs. BepostHoCcTH M wacToThl. Kilaccumueckue
MOJIEJI TEOPUH BEPOATHOCTEN: MOHETA U UTPajIbHAsl KOCTb.

I[loBTOPSITH M3y4CHHOE U BBICTPAMBATBL CUCTEMY
3HAHUU.

Pemiatp 3agaum (Mo BH3YyaJibHOII  omope) Ha
MPEACTABICHUE M ONHCAHME JAHHBIX C IOMOLIBIO
M3YyYECHHBIX XapaKTEPUCTHUK.

Pemiate 3agaum (Mo BH3YyaJbHOl  omope) Ha
MPEJCTAaBICHUE TPYNIHUPOBAHHBIX JAHHBIX U OMUCAHHE
CIIy4aiiHOM U3MEHYUBOCTH.

Pemiare 3agayu (M0 BH3YyaJbHOHl  omope) Ha
oTpeieNieHUe YaCTOThI CIy4YailHBIX COOBITHI, 00CyKIeHUE
MPUMEPOB  CIIYYaWHBIX COOBITHI, MaJOBEPOSTHBIX |
MPAKTUYECKH TOCTOBEPHBIX CIIYYalHBIX COOBITHI, X POITU
B IPUPOJIE U KU3HU YEIOBEKA.

OnmucareabHast
CTATHCTHKA.
PaccenBanue
JAAHHBbIX

4w

*Ortknonenus. Jucnepcust yucioBoro Habopa. CraHnapTHoe
OTKJIOHEHHE YUCIIOBOro Habopa. Jluarpammel paccenBaHus.™

*OcBauBaTh TOHSATHS: JHCIEPCUS U CTaHJIAPTHOE
OTKJIOHCHHEC, HWCIIOJb30BaTh OTHW XAPAKTCPHUCTUKU IJId
OTHMCAHUS PACCEUBAHUS TAHHBIX.

YuacTBoBaTh B 00CY:KI€eHUH THNOTE3bI 00 OTCYTCTBHU
WM HAJMYWU CBSI3M 10 TUarpaMMaM pacCeuBaHUsI.
CTpOPlTb JuarpaMMbl pacCC€UBaHUA 110 HMCIONIUMCA
JAaHHBIM, B TOM YHCIIE ¢ TIOMOIIbIO KOMITbIOTEpa (Iociie
COBMECTHOTO aHaju3a).™




MHuo:xecTBa
(4 49)

MHosecTBO, MoAMHOXKecTBO. Onepanuu HajJ MHOXKECTBAMU:
o0beMHEHUE,  TiepecedeHue,  gomoiHeHue.  CBoiicTBa
oreparuii HaJl MHO>KECTBaMHU: MepPEeMEeCTUTENBHOE,
coueTaTeIbHOE, paCIpeeIUTEIbHOE, BKIFOUCHHUS.
I'padnueckoe npencraBieHIEe MHOKECTB.

OcBauBaTh NMOHSATHS: MHOXECTBO, 3JIEMEHT MHOXECTBA,
MIOJIMHOKECTBO.

BbinoaHsaTs onepanun HaJl MHO>KECTBaMU:
o0BeAMHEeHHE, TIEpeCeUYCHHE, JOTOIHEHUE (110 00pasIy).
Hcnoab3oBaTh CBOICTBA: MEPEMECTUTENBHOE,
COYETaTEeNIbHOE, paclpeAeTuTeIbHOe, BKIOYCHUA (C
UCII0JIb30BAHUEM BH3YaIBHOM OIOPHI).

Hcnoab3oBaTh rpaduueckoe NpeACcTaBICHUE MHOXKECTB
IPU ONKMCAHWUU PEaJbHBIX IPOLECCOB M SBJICHUH, TPU
pEIIEeHNN 3a/1a4 U3 APYTuX Y4eOHBIX [IPEIMETOB U KypCOB
(C UCTIOTb30BaHUEM BU3YAJILHOM OIIOPHI).

BeposiTHOCTH
CJIy4aiiHOT 0
coObITUS

(6 1)

OnemMeHTapHbIe COOBITHS. Cnyuaiinble COOBITHS.
bnaronpusitcTBytolue aneMeHTapabie coobITHs. BepositHocTH
coObITHI. OmNBITBI C PABHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
coObITisIMH. CTy4aiiHbIi BBIOOD.

[IpakTryeckas pabota «OIBITHI ¢ PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUAMUY.

OcBauBarh Ha  0a30BOM  YPOBHE¢  IOHATHA:
DIIEMEHTApHOE COOBITHE, CIIyd4aifHOe COOBITHE Kak
COBOKYIMHOCTb  OJIarONPUSATCTBYIOIIUX  JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXKHBIE JJIEMEHTAPHBIE COOBITHS.
PemaTth 3a7aun Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHM Cily4allHOTO
onbITa (C MCIOJIb30BAaHUEM 3pUTENILHONW HarJsIHOCTH
1/UaK BepOaIbHOM OIOpHI).

PemaTth 3a7aun Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITUI
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCIIE C MOMOIIBIO KOMIIbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIbHOW  HATJISAHOCTH  W/WIHU
BepOAJIbHOM OMOPEI).

IIpoBoauThs M M3y4aThb ONBITHI C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMH COOBITUSAMU (C UCHOJIB30BAHUEM MOHET,
UTpaTbHBIX KOCTeH, JIpyTUxX MojIeneil)
B XOJle¢ TMpaKTHYECKOW paboThl (C HCIOJB30BAaHHEM
BHU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpados
(4 9)

B

*JlepeBo. CBoiicTBa JepeBa: €IUHCTBEHHOCTh  IyTH,
CYIICCTBOBAHUC BUCSYEH BCPIIHHBI, CBA3b MCXKAY YHCIOM
BepIIuH U unciom péodep. [IpaBuno ymHoKeHHs. >

*OcBauBaTh NOHSITHS: JIepeBO Kak rpad Oe3 mukia,
BUCsAYas BepIIMHA (JUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.




H3yuyaTh cBoOMCTBa JepeBa: CyIIECTBOBAHME BHCSYEH
BEPIIMHBI, €IWHCTBEHHOCTh TYTH MEXAY JBYMS
BEpIIMHAMH, CBSI3b MEX]Y YHCIOM BEPIIMH U YHUCIOM
peodep.

Y4yacTBOoBaTh B 00CY:K/I€HNH PellleHUs 3a1a4M Ha [TIOUCK
U TEepEYHCIICHUE IMyTel B JIepeBe, OMpEleJICHUE YHucia
BEpIINH WK péOep B AepeBe, 00X01 OMHAPHOTO JIepeBa, B
TOM YHUCJIEC C TIPUMEHEHUEM TPaBUIIa YMHOXKEHUS.

Cayuaiinble
coObITHA
84)

*TIporuBononoxknoe  coOwbitTrie.  [umarpamma  Diinepa.
OObenuHenne u mnepecedeHue coObITHil. HecoBmecTHbIE
coobiTis. @Dopmyna crnoxkeHuss BeposTHOcTer. [IpaBuio
YMHOXKEHHUSI ~ BepoATHOCTeH.  YCIIOBHas  BEPOSTHOCTb.
HezaBucumble  coObiTuda.  IlpencraBienue — ciayyailHOTo
SKCIIEpUMEHTa B BUJIE JiepeBa.™

*OcBauBaThb TMOHATHS: B3aUMHO IPOTHUBOIIOIOKHBIE
COOBITHS, ONEpalMK Haa COOBITUSAMH, OOBEAMHCHUE H
nepecevyeHre coObITHH, Auarpamma Ounepa (Dinepa—
Benna), coBMecTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuyaTth TeopeMbl O BEPOATHOCTH OOBEAMHEHHUS JBYX
coObITHI ((hOPMYIIBI CIIOKEHUST BEPOATHOCTEH ).
YuyacTBoBaTh B 00CYK/I€HUHU pellleHUs] 3a2Ja4d, B TOM
YHUCJIe TEKCTOBBIC 3aJa4M HA OINPEICIICHUE BEPOSTHOCTEH
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO
YHCIOBOM MpsIMOW, JauarpamMm Oiinepa, (HOpMyIIbl
CJIO’KEHHSI BEPOATHOCTEN.

OcBauBartb TOHSITHS: MIPaBUIIO YMHOXKEHHS
BEPOSITHOCTEH, YCIOBHAas BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CITYYAHOTO OTBITA.
N3yuate cBoiicTBa  (OmpeneseHus)
COOBITHIA.

YuacTrBoBaTh B O0OCY:KI€HHUM PpelIeHUs 3aJa4M Ha
oTpejieNieHue U UCTI0Ib30BaHNE HE3aBUCUMBIX COOBITHIA.
YuacTrBoBaTh B OOCY:KI€HHUM pelIeHUs 3aJa4M Ha
MOUCK BEpPOSITHOCTEM, B TOM 4YHUCJIE YCIOBHBIX, C
WCIIOJIH30BAaHUEM JIepeBa CIIy4aifHOTO OTbITa. ™

HE3aBUCHUMBIX

0O06006menue,
KOHTPOJIb
(4 4)

IIpencraBnenue nanHbIx. OnucarenbHas cTaTUCTUKA. ['padsbl.
BepositHOCTh CIIy4aitHOTO COOBITHS. DJIeMEHTHI
KOMOHWHATOPHKH.

IloBTOPSITH H3yYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUU.
PemaTs 3agaun Ha IPEICTABICHUE U ONIMCAHUE TAHHBIX C




MIOMOILBIO U3yUYEHHbIX XapaKTEPUCTUK (c
MCII0JIb30BaHUEM BU3YAJILHOH OIOPHI).

*YyacTBOBaTh B OOCY:KIEHUM pelleHHsi™ 3agauMm C
pUMEeHEHHEM TpadoB.

Pemiate 3agaum  Ha  HAXO0XKIECHUE  BEPOSTHOCTH
CIIy4alHOro COOBITHS IO BEPOSTHOCTSIM 3JIEMEHTAPHBIX
COOBITUH, B TOM YHUCIIE B OIBITaX C PaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHON OMOPON).
*YyacTBOBaTh B 00CYKJAE€HMH pelleHUusi™ 3aJauyM Ha
HAXOXKJICHUE BEPOSATHOCTEH OOBEIUHEHNUS U MEPECEeUCHUS
COOBITHI, B TOM YHUCIIE HE3aBUCUMBIX, C UCIOJIb30BaHUEM
rpadMUecKuX TIPEACTABICHUN U JepeBa CIydailHOro
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HHHM pelleHUus™ 3ajayM Ha
nepevucieHne KoMOuHanui (4nucia nepecTaHoBOK, Yuciia
COYeTaHWil), Ha HAXOXKIACHUE BEPOSTHOCTEH COOBITHH C
OPUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
MCII0JIb30BaHuEM TpeyrosbHuKa [lackans.

9 kinacc (He MeHee 34 4)

Ha3zpanue
pa3zeina (Tembl)
(umncJy10 yacon)

OcHoBHOE coaepKaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0HXCS

IloBTOpEHME [IpencraBnenne  maHHbiX. OmnucarenbHas  CTATUCTHKA.
Kypca 8 kiacca Omnepanuu Haja coObITUsIMH. HezaBUCMMOCTD COOBITHH.
(44)

IMoBTOpSITH U3Y4YEHHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

PemaTth 3a1aum Ha IPEICTABIICHUE U ONTMCAHUE JaHHBIX.
Pematp 3agauM  Ha  HaxXOXICHUE  BEPOSATHOCTEH
00BEIMHEHUSI W TIEPECEUEHUsI COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C  HUCIOJb30BaHWEM  rpaduuecKux
MIPEACTABJICHHUH U IepeBa CIIy4aifHOTO OTIBITA.

Pemarp 3agaun Ha mepedrcieHue KOMOWHAIM (dyncna




[epeCTaHOBOK, YHWCIAa COYETaHWH), HAa HAXOXKICHUE
BEPOSTHOCTEW COOBITHI C MPUMEHEHUEM KOMOWHATOPUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM TpeyroibHuKa [lackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(4 9)

KomOunatopHoe mnpaBwio yMHOXeHHMs. IlepecTaHOBKH.
@axTtopuan. CodyeraHus U 4UCIO coueTaHUi. *TpeyrosbHUK
[Tackas. > [IpakTnueckas paborta «Bpruncnenue
BEPOSITHOCTEH C MCIIOJIB30BAaHHMEM KOMOMHATOPHBIX (DYyHKITHIA
JIEKTPOHHBIX TAOIUID.

OcBauBatb Ha  0a30BOM  ypPOBHe  TOHSITHA:
KOMOWHATOpPHOE MPAaBUJIO YMHOXEHHS, YIOPAJOYCHHAS
napa, Tpoiika 0ObeKTOB, IEpECTaHOBKA, (hakTopHal Yucia,
coueTaHHe, YUCIIO COUETaHU, *TpeyroinpHuk [lackans.™
Pemars mnpocreiilume 3agauym  Ha  [IEPEUUCIICHUE
YIOPSIIOYEHHBIX Map, TPOCK, IIEPEUNCIICHUE IIEPECTAHOBOK
U COYETAaHHM SJIEMEHTOB pAa3IMYHBIX MHOXECTB (IO
oOpasiry).

Pemiats mpocreiimmne 3aauyM Ha NPUMEHEHHUE 4YHCIa
coueTaHuil B anredpe (COKpameéHHOe YMHOKCHHE, ONHOM
HproToHa) (¢ HanmpaBISIFOIIEH TTOMOIIBIO).

Pemiath, mnpumeHsii KOMOMHATOpPHMKY, 3aJauyd Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIE C IMOMOIIBIO
AIIEKTPOHHBIX TAOIUI] B XO/€ MPAKTHYECKOH PabOTHI (C
BU3YaJbHOU OMOPOH).

I'eomeTpuueckasn
BEPOSITHOCTH
(4 1)

*T'eomerpuueckasi BepoATHOCTb. CitydaiiHbIN BHIOOD TOUKHU U3
(burypsl Ha IIOCKOCTH, U3 OTPE3KA, U3 JYT'H OKPY>KHOCTH. ™

*OcBauBaTh MOHATHE T€OMETPHUUECKON BEPOSTHOCTH.
YyacrBoBarh B 00CY:KICHMHM peIlIeHHs 3aJa4H Ha
HaXO0X/I€HHUE BEPOSATHOCTEN B OIBITAaX, PEACTABUMBIX KaK
BBIOOp TOYEK W3 MHOTOYTOJIbHMKA, Kpyra, OTpe3ka WIN
JyTH OKPY’KHOCTH, YUCJIOBOTO MPOMEKYTKA™

HUcnuiTanus
bepnyiiu
(6 9)

Ucneiranue. Yenex u Heynavya. Cepust HCTIBITAaHUM 10 IEPBOTO
ycnexa. Hcnbitanust bepHymnu. BepositHoctn coOblTuii B
cepun ucneltaHuil  bepnymnu. Ilpaktuueckas pabota
«HcnpiTanus bepryim».

OcBauBaTh Ha 6a30BOM ypPOBHe NMOHSTHS: UCIBITAHUE,
AJIEMEHTAapHOE COOBITHE B UCIBITAHUHU (YCIIEX U Heyzaua),
cepus HUCIBITAaHWM, HACTYIJIEHHME MEepBOro ycrexa
(Heynaun), cepus ucnbITaHUN bepHyIm.

Pemiats  mpocreiimiMe 3agaum Ha  HAXOXKJEHUE
BEPOSITHOCTEW COOBITHII B CEpUU UCTIBITAHUH JI0 MIEPBOTO
ycrexa, B TOM YHUCle C MPUMEHEHHEM (OpPMYJIbI CyMMBbI
reOMETPUUYECKOM MPOrpeccuu (C OMOpoil Ha CIIPaBOYHYIO




nH(popMaIum).

Pemate mpocreiimime 3agayM Ha  HAXOXKIEHUE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITUH B  CEpUU
UCIBITAaHUN bepHyiuM, Ha HaX0XICHHE BEPOSTHOCTU
ONPENENEHHOIO0 YHMCIIAa YCHEXOB B CEPUM HCIIBITAHUN
bepHysum (¢ BU3yaJIbHOM OOPOiA).

HN3yyaTh B X0/1€ MPAKTHYECKOH PadOThI, B TOM YHCIIE C
MOMOIIBIO HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucneiTaHui bepHysnu

Cayuaiinas
BeJIHYMHA
(64)

CnyuailHas BeJMYMHA W PACHPENEICHUE BEPOSTHOCTEM.
MareMartnueckoe OXHJIAHHE U JHCIEpPCUs  CIly4aruHOHU
BeIMYMHBL. [IpuMeppl MaTeMaTHMYECKOro OXUAAHHUA Kak
TEOPETUYECKOr0 CPEIHEr0 3HAUCHUS BEJTUYNHBI.

ITonsaTtue o 3akoHe OonpIIKX yKcen. Mi3Mepenue BeposTHOCTEH
¢ moMo1Ibio yacToT. [Ipumenenne 3akoHa OOIBIINX YUCET.

OcBouth Ha 0a30BOM YpOBHe NOHSITHS: ClydailHas
BEJIMYMHA, 3HAYCHUE CIIy4anHOM1 BEJIMYMHBI,
pacnpezesieHue BEpOsSTHOCTEN.

HN3yuyats U o00Cy:XkaaTh IpPUMEPBI JTUCKPETHBIX U
HENPEepPbIBHBIX CIyYailHbIX BEIMYUH (POCT, BEC YEIOBEKA,
YMCIICHHOCTb HACCIICHUS, IPYTUEC U3MCHUYHUBBIC BEIIMYNHBI,
paccMaTpuBaBIIMECS B Kypce CTATUCTHKH), MOAEIbHBIX
CIIy4allHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHbIMHU
onbiTaMu (OpocaHue MOHETBI, MIPaJbHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  YPOBHE¢  INOHATHA:
MaTE€MaTH4YeCKOe OKHUJAHUE CIIy4ailHOM BEIWYMHBI KaK
TEOPETUUECKOE CPEAHEE 3HAUCHUE, IUCIIEPCUs CIy4YallHON
BEJIMYMHBI KaK aHAJIOT JUCIEPCUU YHUCIOBOr0 Habopa.
Pemiate 3amauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOTO
OXKMJIAHWS W JHUCIEPCUH  JAUCKPETHOM  CIly4anHOM
BEJIMYMHBI 110 33JJaHHOMY pacIpelelIEHUuI0, B TOM YHCIIe
3aJa4, CBSI3aHHBIX CO CTpaxOBaHUEM M JIoTepesMu (c
HaIPaBJISAIOIEN TOMOIIBIO).

3HAaKOMHMTBCSI C MaTeMaTH4YEeCKHUM OXHJIaHHEM U
JUCIIEpCUell HEKOTOPBIX paclpeAcieHuil, B TOM 4YHCIe
pacrpeneneHus Cry4ailHON BETUYUHBI «YUCIIO YCIIEXO0B)» B
cepuu UCHIbITaHui beprysum.

HM3yyarh 9acToTy COOBITHSI B  TMOBTOPSIONIUXCS




CJly4aliHBIX ONbBITaX KaK CIy4yaiiHylO BEIUUYHHY.
3HAKOMHUTBCS C 3aKOHOM OoJbIIuX uucen (B (opme
bepuynnu): npu 0GodbIIOM 4YMCIE ONBITOB YacToTa
coOBITHS OJIHM3Ka K €r0 BEPOSTHOCTH.

Pematsp 3a1aun Ha U3MEpEHHE BEPOSITHOCTEH C TOMOILBIO
4acToT (C HAIPABJISIOLIEH TOMOIIIBIO).

O0cyxk1aTh poJib 3aKOHA OOJIBIINX YKCE)l B 000CHOBAHUU
YaCTOTHOTO METO/A U3MEPEHUS BEPOSITHOCTEH.
OOcyxknaTh 3aKOH OOJBIIMX YHUCEN KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMUYMBOCTH B U3MEHUMBBIX SBICHUSX,
pOJb 3aKOHa OOJBIIMX YHUCEN B HPUPOAE M B JKU3HU
YeJIoBeKa.

0O000menue,
KOHTPOJIb
(10 v)

[IpencraBinenue  JaHHBIX.
BepositHOCTB CIIy4aifHOTO COOBITHS.
KomMOuHaTopuku. CiydaiiHble BETMYHHBI U PACIIPEICTICHHS.

OnucarenpHas  CTaTUCTHKA.
DJIEMEHTHI

IloBTOPSITH H3y4EHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

PemaTp 3a1a4yu Ha NPEICTABICHUE U ONKMCAHUE TAHHBIX.
PemaTth 3aqaum Ha HAXO0XKJICHUE BEPOSATHOCTEH COOBITHH,
B TOM 4YHUCI€ B OINbBITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMHU COOBITHSIMH, BEPOATHOCTEH
00BbEIMHEHNUSI W TepecedeHus COOBITHM, BBIYUCIATH
BEPOSATHOCTH B OIIBITAX C CEPUSAMHU CIYyUANHBIX UCITBITAHUI

IIpu pazpaboTke paboueld mporpaMMbl B TEMAaTUYECKOM ILJIAHUPOBAHUM JIOJDKHBI OBITh YYTEHBI BO3MOKHOCTH
UCIIOJIb30BAHUS 3JIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOMIMXCA YYEOHO-METOAMYECKUMU MaTepraIaMu
ANIEKTPOHHbIE YYEOHMKHM W 3aJaYHUKHU, DJIEKTPOHHbIE OHOIMOTEKH, BHUPTyalbHbIC
7a00paTOpUM, UTPOBBIE MPOTPAMMBI, KOJJIEKIIMH LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIONB3YEMBIMU /171 OOYUEHUS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII MOJIb30BATENEH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (LHU(DPOBOM) BHUAE U PEATU3YIOIIUMHU

(MyJIbTUMEIUNHBIE TPOrPAMMBI,

nuaaktrdeckue Bo3moxkaoctu KT, conepxanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUH.
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