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®denepanbHas pabovas mporpamma Mo y4eOHOMY mpenmery «MaremaTuka»
(6a30BBIN ypoBeHB) (TpenmMeTHass o0macTh «Maremarnka U WHpOpMaATHKaY) (Hanee
COOTBETCTBEHHO — MOporpaMmMa MO MareMaruke, MaTeMaThKa) BKJIIOYAeT
MOSICHUTEIPHYIO  3aMKCKy, COMACp)KaHWEe OOy4YCeHHS, IUTAHUPYEMbIE pPE3yIbTaThl
OCBOCHHSI IPOTPaMMBI IO MaTEMaTHKE.

[TOACHUTEJIBHAA 3AIINCKA

®denepanbHas pabodas mporpamMma IO MaTeMaTHKe Jig OOydYaromIMXCs C
3aiep Ko Ticuxudeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHHMs TOATOTOBIEHA Ha oOcHOBe DenepalbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJapTa OCHOBHOro obOmiero oOpazoBanus  (IIpuxas
Munnpocenienus Poccun ot 31.05.2021 r. Ne 287) (mamee — ®I'OC O0OO),
@denepanbHON aJaNTUPOBAHHON 00pPa30BATEIBHON MPOrpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHus s OOYYaIOUIMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 HosOpsa 2022 r. Ne 1025), denepanbHoi
pabouell mporpaMMbl OCHOBHOTO OOWIIEro 00pa3oBaHUS MO Y4E€OHOMY MpPEIMETY
«Maremaruka», @enepanbHON NpoOrpaMMbl BOCIUTAHMS, C YUETOM PacHpeaesIEHHBIX
o KJlaccaM HpoBepsieMbIX TpeOoBaHUM K pe3yinbraram ocBoeHus DenepanbHoi
aJlalITUPOBAHHOM 00pa30BaTEIbHON NPOrpaMMbl OCHOBHOTO OOIIETO 00Opa3oBaHUs
U1 O0y4YaroIuXcs C 3aJEpKKOW MCUXUUYECKOTo pa3BuUTHs. B pabouell mporpamme
yUTEHBl WU U NOoJoKeHUs KoHLenuuu pa3BUTHs MaTeMaTHu4ecKoro o0pa3oBaHus B
Poccuiickoit ®enepanuu.

Oo0mas xapakrepucTuka yue0Horo npeamera « MareMaTuka

VYuebnsiii mpeamer «MareMaTtuka» BXOAUT B MNPEAMETHYIO 00JacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIUTEIHLHOU
KyJbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJIb30BaTHCA
aNrOpUTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HU oOydaronuxcsi ¢ 3I[IP. VYueOHbIi mnpeameT pa3BUBaET
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIHMOHAIBHYI0 TIPaMOTHOCTb,
YMEHUST ~ BOCIPUHUMATb U KPUTUYECKH  aHAIM3UPOBaTh  HHGOPMALHUIO,
MPEICTABICHHYIO B Pa3IMYHBIX (hOpMax.

OOyueHue mareMaTHKe JaéT BO3MOXKHOCTh pa3BUBaTh y oOyuaromuxcs ¢ 3[1P
TOYHYIO, pallMOHAJbHYI0 M HH(OPMATHUBHYIO pedb, YyMEHHE OTOMpaTh HaumbOosee
MOJXOSIINE SI3bIKOBBIE, CUMBOJMYECKHUE, Tpaduyeckue CpeAcTBa AJIs BbIPaXKECHUS
CYXIEHUI U HAJIATHOTO X MPEICTABICHHUS.

HeoOxoqumbpIM KOMIIOHEHTOM OOIIEH KYIbTYphl B COBPEMEHHOM TOJIKOBAHUU
ABNIsIETCS  oOIIee 3HAKOMCTBO C METOJaMU TO3HAHMs  JIEHCTBUTEIBHOCTH,
IIPEICTABIIEHHUE O MIPEAMETE U METOAAX MATEMATUKH, UX OTIUYMI OT METOJIOB APYIHX
€CTECTBEHHBIX U TYMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHMS] MaTEeMaTHKU
JUISl pELEHUs] HAayYHBIX W MPUKIAAHBIX 3aj1ad. TakuMm o0pa3oM, MaTeMaTHYeCcKOoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHpOBaHUE OOLIEH KyJIbTYphl YEIOBEKA.



W3yyeHne MareMaTHUKU TaKXKe€ CIOCOOCTBYET 3CTETHMUYECKOMY BOCIUTAHHIO
YeJIOBeKa, MOHMMAHHMIO KpacoTbl M H3SALIECTBA MATEMAaTUYECKHUX PaCCYXICHUM,
BOCIPHUSTHIO TECOMETPHUECKHUX (POPM, YCBOCHHUIO UAECH CUMMETPHH.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHus mpeaMery «MareMaTtuka» c
Y4ETOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3[1P. OBnanenune
y4eOHBIM IpeIMeTOM «MartemMaThKa» NpPeACTaBISET ONPEAECICHHYIO CI0KHOCTh IS
yuamuxcs ¢ 3I[IP. ¥V oOydarommxcs ¢ 3IIP Hambosee BbIpakeHBI OTCTaBaHUS B
Pa3BUTHHU CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, TO3TOMY aOCTpaKkTHbIE H
OTBJICYEHHBIE KAaTErOPUU UM TPYAHOAOCTYIIHBI. B TOXE Bpems NpU CHEUUATBHOM
oOydyeHHH oOyuyaromuecs MOTYT BBINOJHATH 3aJaHus 1o anroputmy. OHu
BOCIIPUMMYHBBI K MOMOIIM, MOTYT BBINOJHUTH MEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOEHHOr0 crocoba pemieHus. CHUKEHUE Pa3BUTHS MBICIHUTENbHBIX OINEpanui u
3aMEJICHHOE CTaHOBJICHHE JIOTHYECKMX JEHCTBUWA MPUBOAAT K HEAOCTATOYHOU
OCMBICJIEHHOCTH COBEpPIIAEMBIX yYEOHBIX ACHCTBUN. Y OOydYaroIMXCs 3aTPyAHEHBI
CUETHBIC BBIUYMCIEHUS, MPOU3BOJMMBIE B yME€. B NMHChbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT MHpPOINYCKaTh OJWH U3 IMPOMEXKYTOUYHbIX maroB. llpu pabore ¢ yucioBbIMU
BBIPQKCHHUSIMHU, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NPaBUIbHBIN
nopsiiok nerctuid. [lpu ympouieHnn, npeoOpa3oBaHUU BBIPAKEHUN ydallluecs C
3[IP HEe MOryT camMOCTOSTENBHO NPHUHATH PEIICHHE O MOCIEI0BATEIBHOCTH
BBINIOJIHEHUS J1ecTBUM. KOHKPETHOCTh MBIIUICHUSI OCJOKHSAET YCBOEHHUS HaBbIKa
pelIeHUs] YpPaBHEHMI, HEPAaBEHCTB, CHUCTEMBl YypaBHEHMHU. MM MalogocTynmHO
COBEpIIEHHE 00paTUMBbIX ONEpaLIU.

Huskuii  ypoBeHb  pa3BUTUS  JIOTMYECKUX  OINEpaluid, HEAOCTATOYHAs
00OOLIEHHOCTh MBILUICHUST 3aTPYAHSIOT u3yueHue Tembl «DyHKuuM»: npu
onpeaeneHu (YHKIUOHAJIBHOW 3aBUCHUMOCTH, NPU ONHCAHUM TrpapuuecKon
CUTYAIINH, UCTIONIb3YsI T€OMETPUUECKHH, anreOpandecKkuid, GyHKIIMOHATbHBINA S3BIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCThbIO onpeeneHuss GQyHKUUU U
00J1aCThIO0 3HAUECHH.

Pemenue 3amady conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMSI KpaTKOM 3amucw,
MPOBE/ICHMS aHAIM3a YCIIOBUS 3a7]a4M, BhIJIEICHUS CyliecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpynHstoTcs caeiaaTh yYMO3aKJIIOYEHHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBHIOMPAIOT HEpALMOHAIbHBIE CHOCOOBI PEIICHMs, HWHOIAa OrPaHUYMBAIOTCA
MaHUIYJISIUSAMU C YHCIIAMH.

[Ipy wu3yyeHuum TreoMeTpUYECKOro Marepuana oOyuatommecs ¢ 3IIP
CTIKUBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccy Xk 1eHNs. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
NPUBOIUT K OIIMOKAM B PELICHUM TeoMeTpuueckux 3anad. OOydvaromiyecs MOryT
MOJIMEHUTH (POPMYJTy, HETIPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOkam B
pelIeHUMH  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIE
npeactaBieHus. VM CIOXKHO BBINOJHUTh YEPTEXK K YCJIOBHIO, B NUCHbMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEKY.

TO4YHOCTH 3alIOMUHAHUSI ¥ BOCIIPOMU3BEIEHUSI YU4EOHOTr0 Marepuaia CHUKEHBI
M0 TMPUYMHE CJIA0OCTH MHECTHYECKOW MAESTENbHOCTH, CYKEHUS OObeMa IMaMsTH.
OO6yuarouumest ¢ 3IIP TpeGyercsi Gosibllle BpeMEHHM Ha 3aKpeIUIeHHe maTepuala,
aKTyaiau3auus 3HaHUH M0 ONope MPHU BOCIIPOU3BEICHHH.



JUia  nmpeonosieHuss  TPYJHOCTEH B M3YyYEHUM Yy4yeOHOro IpeaMmeTra
«MaremaTuka» He0OXoAMMa afanTaius o0bemMa U Xapakrepa yueOHOTro MaTepuaia K
MO3HABATENbHBIM BO3MOXHOCTAM ywamuxcs ¢ 3[IP. Cnenyer yueOGHbIN Marepual
MPETNOAHOCUTh HEOONBUIUMHU MOPIHSIMH, YCIOXHSS €ro MOCTENEeHHO, M3bICKUBATH
CcnocoObl  aJanTallMM  TPYAHBIX  33JaHUI, HEKOTOpbIE TEMbl JaBaTh Kak
03HAKOMUTEIIbHBIC; VCKJIIOYaTh OTJIEJIbHBIC TPY/IHbIE JIOKa3aTeIbCTBA;
TEOPETUYECKUN MaTepual PEKOMEHAYETCs H3ydaTb B IIPOLECCE IPAKTHYECKON
NEATENBbHOCTH II0 pPEIICHHIO 3a1ad. OpraHudyeckoe €AUMHCTBO IPAKTUYECKOW H
YMCTBEHHOM JI€ATEIbHOCTH Y4YalIUXCs HA YPOKaX MaTeMaTUKH CHOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOCHHIO OAa3UCHBIX MaTE€MaTHYECKHX 3HAHUM U
YMEHUM.

Hesan 1 3axa4u n3y4ennst yueOHoro npeamera «MareMmaTuka

[IpuopuTeTHBIME 1EISIMU O0YYEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMUpOBaHUE LIEHTPAJIHHBIX MATEMATUYECKUX MOHATUMA (YHUCIIO, BEIUYUHA,
reomeTpuueckas  ¢urypa,  THepeMeHHas,  BEpPOATHOCTb,  (YHKIIHA),
o0ecneunBarouX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTU4eCKOro
oOpazoBanus odyuaromuxcs ¢ 311P;

* noaseaeHue oOyvarommxcs ¢ 3[IP Ha pgoctymHOM 111 HHMX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTEMaTHKW M OKPYXAIOLIEro MHUpa, MOHMMAHHE
MaTeMaTHKHU KaK 4acTu OOIIEeH KyJbTyphl YEIIOBEUECTBA;

" pa3BUTHE WHTEIUIEKTYaJbHbIX U TBOPYECKUX CIOCOOHOCTEH OOyYaromMXcs C
311P, mo3HaBarebHOW AKTUBHOCTH, UCCIIENOBATEIBCKUX YMEHUN, KDUTHYHOCTH
MBIILJICHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

* ¢opmupoBaHue (GYHKIIMOHATHHOM MaTeMaTHYECKOM TPaMOTHOCTHU: YMEHUS
pacmo3HaBaTh  MPOSIBJICHUS  MAaTeMaTHYE€CKUX  TOHATHNA, OOBEKTOB U
3aKOHOMEPHOCTE B pEAIbHBIX MKU3HEHHBIX CHUTyalUsIX WU MPU HU3YUYEHUU
JIPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMAaTWUKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJI€JIM, MPUMEHSITh OCBOEHHBIM MaTeMaTUYECKUI anmapar sl pelieHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/Jay, WHTEPIPETHPOBAT UM  OLICHUBATh
MOJIyYE€HHbIE PE3YIIbTATHI.

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

» ¢opmupoBarh y oOyuatommuxcsi ¢ 3[IP HaBbiku yueOHO-IO3HABATEILHOMN
NeATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK pAlUMOHAIBHBIX IyTEH ee
BBITIOJIHEHHU S, OCYILIECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTyalbHOMY pa3BUTHIO, (OPMHUPOBATh KauecTBa,
HEOOXOJMMBbIE YETIOBEKY ISl MOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMAaTHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTHU K MPEOJOICHUIO
TPYAHOCTEH;

* ¢opMUpOBaTh KIIIOYEBHIE KOMIICTCHIIMHM YYalluXCi B paMKaxX MPEIMETHOU
obnactu «Martemarrka 1 HHPOPMaTHKAY;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOyuatomuxcs ¢ 3I1P;



" OCYUIECTBISITh KOPPEKIMIO MO3HABATEIBHBIX MporeccoB oOyuaromuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsl OCBOCHHS MPOTPAMMHOIO Marepuaja Mo Yy4eOHOMY
npeamery;

" MpeaycMaTpuBaTh BO3MOKHOCTH KOMIICHCAITUU OOpa30BaTENIbHBIX Je(PHUIIMTOB
B OCBOCHMHU IPEIIECTBYIONIET0 MPOrPaMMHOTO MaTepuaia y 00yqaromuxcs ¢
3I1P u HEnOCTATKOB B UX MATEMaTUYECKOM Pa3BUTHH;

" chopMHUPOBATH YCTOMUUBBIA UHTEPEC YUAITUXCS K TIPEIMETY;

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

BBIUMCIICHUS», «AlnreOpa» («Anredpanueckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBay), «Dynkuum», «leomerpus» («l'eomerpuueckue GUIypsl U HX
CBOICTBaY, «3MepeHrne reoMeTpuYeCKUX BEIMYUHY ), « BepOSITHOCTh U CTAaTUCTUKAY.
JlaHHbIC TMHUU Pa3BUBAIOTCS MapajuIeNbHO, KaX/lasi B COOTBETCTBUH ¢ COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT JPYyrod, a B TECHOM KOHTaKTe€ H
B3auMmojierictBui. Kpome »3Toro, mx oOBEAMHSET JIOTUYECKas COCTaBIIAIONIAS,
TPaJUIMOHHO TIPUCYIas MaTeMaTUKEe U MPOHU3bIBAIONIAs BCE MaTEeMaTHYECKHUE
Kypchl U coaepxkarenbHbie JuHuM. CdopmynupoBanHoe B DenepaibHOM
rOCy/IapCTBEHHOM 00pa30BaTeIbHOM CTAaHAApTE€ OCHOBHOTO OOIIEro 00pa3oBaHUS
TpeOOBaHHE «YMETh ONEPUPOBATh IMOHATUAMH: OIpPENEIECHUE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE pAclo3HaBaTh HCTUHHBICE M JIOXKHBIE BBICKA3bIBAHMUS,
MIPUBOAUTH TPUMEPBl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHWUA W OTPULAHUS
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a (HOPMHUPOBAHUE JTOTUYECKUX YMEHUM
pacrpezaensercs MO BCeM TroxaM oOOy4deHHMsT Ha YpPOBHE OCHOBHOTO OOUIEro
o0pa3oBaHUsI.

Conepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yabTaram
ocBoeHus: dDenepanbHON pabouell TPOrpaMmbl, pacHpPEeIEHHBIM 10 TolIaM
oOy4eHUsl, CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOOBl KO BCEM OCHOBHBIM,
NPUHIMINAIBHBIM BOMNpocaM oOydaromuecss oOpalauch HEOAHOKPATHO, YTOOBI
OBJIQJICHUE MATEMATUUYECKUMHM TIOHATUSIMU U  HABBIKAMU  OCYIIECTBIISIOCH
MOCJIEI0BATENbHO U MOCTYNATEIBHO, C COOMOACHUEM PUHIIUIA TPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKIIIOUAJIMCh B OOIIYH) CHUCTEMY MATEMAaTHUYECKUX MPEACTABICHUM
obOyuaromuxcs ¢ 311P, pacuupsis u yryOmsist e€, 00pa3ys NpOUYHbIe MHOKECTBEHHBIC
cBs3u. OO1mMe 1enu u3ydeHus: yueOHoro npeamera «MareMaThkay MpeACTaBICHbl B
denepanpHON pabodeit mporpaMmmMe 0OCHOBHOTO O0IIEro 00pa3oBaHus.

Oco0enHoCTH 0TOOPA M aJANTAIIMN Y4eOHOr0 MaTepPHaa 0 MaTeMaTHKe

OOyuenue yueOHOMYy mpeamery «MaTemaTuka» CTPOUTCS Ha CO3JaHUH
ONTUMAJbHBIX YCIOBUN JJI1 YCBOCHUS MPOrPaMMHOIO MaTepuaja o0y4aroluMHUCs C
3I1P. bonpiioe BHUMaHuE yaenseTcss 0T00py ydeOHOro marepuaia B COOTBETCTBUU C
INPUHILIUIIOM JOCTYIMHOCTH TPU COXpaHEHUH oOIero 06a3oBOro YpOBHsS, KOTOPBIH
JOJKEH IO COJIEPKaHUI0 U 00beMy ObITh alanTUPOBaHHBIM AJis1 oOyuaroutuxcs ¢ 3I1P
B COOTBETCTBHM C HMX OCOOBIMH 00pa3oBareidbHBIMH MOTpeOHOCTAMH. Clemyer
oOynerynTh OBJaJeHUME MarepuaioM oOyuaromumuca ¢ 3[IP mocpeactBom ero
JEeTaIbHOTO OOBSICHEHUS C CUCTEMATUYECKUM [TOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



B MPUMEHEHUU 3HAHUM, UCHONB3ys NPHUEMbl aKTyajdu3aluu (BU3yalibHas OIOpa,
MamsTKa).

denepanbHas NporpaMma IpeayCMaTpUBacT BHECEHUE HEKOTOPBIX N3MEHEHNMN:
YMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEICHUM, BHIHECEHUE OTAEIbHBIX TEM WU
LEJBIX Pa3fesioB B MaTepPHAIIbI JIJIsl 0030pHOTO, 03HAKOMHUTEIBHOTO U3YUYCHHS.

HN3menenus nporpamMmmsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HakKOMUTENBPHOM IUIAaHE PEKOMEHIYETCA H3y4aThb CIEAYIOIIUE TEMBbI:
«Pumckass nHymepanus», «PaBHble Quryps», «umunap, konyc, mapy», «Kyo»,
«IIpsstMOyTONBHBIN mapauiesienuneny, «llepemenienue no KOOPAUHATHOU MPSMON»,
«Mopayne uucnay, «HuciaoBble NpoMexyTKu»; «Macmrtad» (HM3yyaeTcss B Kypce
«I"eorpadus»); «M300pakeHne reoMmeTpuuecKkux GUryp Ha HEJIMHOBAHHOM Oymare ¢
WCIIOJIb30BAaHUEM LHUPKYJIsS, JIMHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
okpyxHocTH», «Ilmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsmMeie», «OceBasg W LIEHTpajbHAsl CUMMETPUN» (M3ydaeTcs B Kypce N€OMETPHH);
«beckoHeuHble TMEepUOIUYECKHE IeCATUYHBIE IpoOu. JlecaTnuHoe mNpuONIMKEHHE
OOBIKHOBEHHOM ApoOn» (M3y4aeTcs B Kypce ajreOpsbl).

Crenyer yMEHBIIMTh KOJIMYECTBO 4YacOB Ha cleAyronme Temsl: «Pemenne
JOTUYeCKur 3amau», «JimHa otrpeska», «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOXEHUS», «3anuCh MPOU3BEICHUS C OYKBEHHBIMU MHOXUTEIAIMI», «[locTpoeHue
KOH(Urypamnuii U3 4dacteid MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW M KIIETYATOU
Oymare», «Jlenurenu u kpatsbie. [lpusnaku nenumoctn», «HaubGonbmmii oOmumii
JeNnuTeNb U HauMeHbllee oluiee KpaTHoe. [[enMMOCTh CyMMBbI M IPOU3BEICHUS.
«IIpuBenenne npobu K HOBOMY 3HaMeHarteno», «Haxoxxmenue dvactu 1enoro u
HeJlnoro mo ero vactu». «OKpyrieHue AecATU4YHbIX apoOei». «Pemenue 3amau
nepebopoM BCEX BO3MOMKHBIX BapuaHTOB». «CocTaBieHHEe OyKBEHHBIX BBIPAKECHUI
M0 YCJIOBHIO 3ajaur». BbICBOOOIMBIIMECS Yachl MOKHO MCIOJb30BaTh Ha
MOBTOpPEHUE (B Hayaljle ¥ KOHIIE y4eOHOTo rojia), Ha u3yyeHue Hauobosee TPyAHbIX U
3HAUYMMBIX TEM: B V KJlacce — Ha pellieHUEe YPaBHEHUH, IPUBEIECHUE IPOOU K HOBOMY
3HAMEHATEIN0, YMHOXKEHHUE U JEJICHUE JECATUUYHBIX Ipo0Oei, u3MepeHue yrios; B VI
KJIACCE — JNIEWCTBHSA C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMM YHCIIAMH, PEIICHUE
YpaBHEHUH, CIIO)KEHHE U BBIUYMTAHHUE YHUCEII, COJIEpPKAIUX LIENIYI0 U IPOOHYIO YacTh,
Ha YMHOXEHHUE U JIeJIEHUE OOBIKHOBEHHBIX JPOOCH.

Aunredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3ydaTb CIEAYIOLIUE TEMBI:
«ppaunonanbaeie uncina. JleficTBuTenbHble unciay, «CpaBHEHUE NEeHCTBUTEIBHBIX
quces, apuhMETHICCKUE JCHCTBUS C JCHCTBUTCIBHBIMU yuciaaMuy», «HaxoxmaeHue
MpUOJIMIKEHHBIX 3HAYCHHWM KBaJpaTHOro KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHUW TPETbEU M YETBEPTOM CTEIICHEU PA3JI0KEHUEM Ha MHOXKHUTEIN», « DyHKIHS
y =Vx u ee Tpadux», «IIOrpelmHOCT, U TOYHOCTh TPHOMIKEHU, «UeTHBIE 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 IByMsl IEPEMEHHBIMH K
ero rpapuk», «['paduueckuit cmoco® pelIeHHs CUCTEMBI  ypaBHEHHID»,
«M300paxenue 4aeHOB apu(PMETHUECKON M T€OMETPUYECKON MPOrpeccuil TOUKaMu



Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIOHEHIHAIbHBIN pocT. CloxkKHBIE
MPOLICHTHD.

CnemyeT yMEHBIIMTh KOJMYECTBO YAacOB Ha H3ydeHUE Tem: «Dopmylibly,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE YpaBHEHUE C JIBYMS HEWU3BECTHBIMID,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs MepeMeHHbIMW», «[ paduueckoe perienne
JIMHEHHBIX YPaBHEHUI U CUCTEM JMHEHHBIX YpaBHEHMID», « CBOMCTBA KBaJApaTUUHOU
byHKITUN.

BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: MJIs  Jydllnel
npopaboTKM Hambojee BaKHbIX TeM Kypca: «Peimienue ypaBHeHui», «Permienue
cUCTeM ypaBHEHUI», «CoBMeCTHbIE JAEHCTBUSA C ApoOsmu», «IIpuMeHeHre CBONCTB
apu(pMETUYECKOTO KBAJpaTHOTO KOPHS»; HAa TOBTOPEHHE, pelIeHue 3ajad,
npeoOpa3zoBaHue BBIPAKEHUM, a TAK)KE Ha 3aKpEIICHUE U3YYEeHHOT0 MaTepuara.

I'eomerpusn

Crnenyer OCHOBHOE€ BHUMAHHE YAECIUTh MPAKTUYECKOW HAMPABIECHHOCTH Kypca,
WCKJIIOYUB U YIPOCTUB HaWOOJIEe CIIOXKHBIA JJIsI BOCHPUSITUS TEOPETUUCCKUIA
Marepuas. Ha ypokax reomMeTrpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BATh
HarjsiHble cpefcTBa OOy4eHHUs, OOJbIIe MPOBOJUTH MNPAKTUUYECKUX pPaboT C
y4anmmucs, pemars 3aaaui. CTpouTh peleHne 3a/1au Mpu MOCTOSTHHOM 00palieHuu
K HarJISITHOCTH — PUCYHKAM U YEPTEkKAM.

O3HaKOMHUTENBHO JaTh TeMbl: «TeopeMbl M JOKAa3aTeIbCTBO. AKCHUOMBDY,
«JlokazarenbcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHUE W  €IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K NpsAMO», «MeToa reoMeTpuyeckux Mect», «MeToa yaBOeHUs
MenuaHbl», « Teopema Daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroiibHukay, «l3MeHeHHue TPUTOHOMETPUYECKUX  (PYHKIUH  TIpH
BO3pacTaHuu yria», «QP@opMmylibl s paJdyCcoOB BIUCAHHBIX U OMUCAHHBIX
OKPYKHOCTEM  NPaBWIbHBIX  MHOIOYTOJIBHHKOB»,  «YPaBHEHHE  MPAMOW»,
«JIBmxxenue», «CBolcTBa ABMXKEHUS», «TeopemMa O MPOU3BEACHUHU OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPATE KACATEIBbHOW.

Crnenyer yMEHBIINTHh KOJMYECTBO YacOB Ha H3yuyeHHE TeM: « CHMMETpUYHbIC
¢urypbsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «lleHTpalibHas CUMMETpPHS»,
«ITapamnenbubiii  epenocy, «lloBopor», «IlpeodpazoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX AJIEMEHTOB», «OCHOBHBIE 3a/laud HA TOCTPOCHHE C TOMOILBIO
UUPKYJISl W JIMHEHMKW», «JlekapTOBbl KOOpAWHATHI Ha IUIOCKOCTW», «Pemenue
TPEyTOJLHUKOBY, «Ilomobue hurypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHHE 3a/1a4 U TIOBTOPEHUE.

BeposiTHOCTH M CTATHCTUKA

B cBs3u ¢ Tem, 4TO MaHHBIA KypC BBI3BIBACT HAMOOJBIINE CIOXHOCTH IS
oOyyvaroruxcst ¢ 3[1P, cBs3aHHBIE CO CHUXEHHBIM YPOBHEM PAa3BUTUS CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3yYeHHUE JIOJDKHO CTPOUTHCA Ha 0a30BOM YPOBHE H
JOCTYITHOM ISl Y4YEHUKOB Matepuane. OCHOBHOE€ BHHUMAHHUE CIEAYET YACIUTH
pazzenaM, CBA3aHHBIMHA C TOBTOPEHHEM IMPOWJICHHOTO MaTepuayia, YBEIUYUTH
KOJIMYECTBO YNPAKHEHUM U 3aJIaHUN, CBS3AHHBIX C MPAKTUYECKOUW HEATEIbHOCTBIO
00yyarommxcs.

Heob6xonmumo mepecMOTpeTh COJEp)KaHHE TEOPETUYECKOro marepuaia M
XapaKTep €ro M3JIOKEHHUS: TEOPETUUYECKUU MaTepuaj NPEnogHOCUTH B MPOIIECCE



pelIeHnsl 337a4 U BBINOJIHEHUS 3aJaHUi HarjsaHO-IIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BHIBOJIA M 3AaIIOMHHAHUSA CIIOKHBIX (OPMYJI, PELICHUS HECTaHAApTHHIX,
TPYNOEMKHX 3a/laHui. P11 TeM cienyeTr u3ydyarh B 03HAKOMUTEIBHOM ILIAHE.

®denepanpHas MporpaMMa MPEJOCTABISET aBTOpy paboyell mporpammsl
cB00OY B pacmpeesieHud MaTepuana o 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMEHH Ha U3yYEHUE TEM B TCUCHHE YU€OHOTO rojia CaMOCTOSATEIbHO OMPEEIIIeTCs
o0pa30BaTeNbHON OpraHu3alueil 1 3aBUCUT OT OCOOCHHOCTEH IPYIIBI 00YyYarOMINXCS
¢ 3IIP u ux ocoObIx 00pa3oBaTENbHbBIX MOTPEOHOCTEN.

IlpumepHble Buabl JesaTedabHOCTH oOy4damomuxcs ¢ 3IIP, oOyciioBieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NMOTPEOHOCTAMH M OOecreYHBaIONIUE
OCMBICJICHHOE€  OCBO€HHME  COJAep:KaHMU  o0pa3oBaHMsl MO  MpeaMeTy
«MaremaTuka»

ConepxaHue BUIOB JesTeNbHOCTH oOywaromuxcsi ¢ 3IIP ompenensiercss ux
0coObIMU 00pa30BaTEIbHBIMU NOTPEOHOCTAMH. [IOMUMO HMIMPOKO HCIOJIB3YEMBIX B
DAOIT OO0 obmmx 7151 Bcex 00y4aronuxcsi BUAOB I€ITEIbHOCTH CIENYEeT YCUIINTD
BU/JIbI JICATENBHOCTH CHELM(PUUHbIE 1JIs1 JaHHOM KaTeropuu AeTel, o0ecrneunBarome
OCMBICJIICHHOE OCBOCHHME COJEpKaHHUS O0O0pa3oBaHUS IO NPEIMETYy: YCHIEHUE
IIPEAMETHO-TIPAKTUYECKOM JEATENBHOCTH C aKTUBU3ALMEN CEHCOPHBIX CHCTEM;
Yepel0BaHWE BHJIOB JEATEIbHOCTH, 3aJCHCTBYIOUIMX pa3JIMYHbIE CEHCOPHBIC
CUCTEMBI; OCBOEHME MaTepHuaa ¢ ONOpPOil Ha allTOPUTM; «IIOIIATOBOCTHY B U3yUYEHUU
Marepuana; HWCIOJb30BaHUE JOMOJIHUTEIbHOM BHU3YaJbHOM OMOpPHI  (CXEMBI,
ma0JIOHbl, ONOpPHBIE TAOJIMIIBI); PEYEBOM OTYET O TMPOLECCeE M PE3yJbTare
NEeSTEIbHOCTH; BBIMIOJHEHUE CIELMAIIBHBIX 33JlaHni, 00eCTIeUnBaIOIIUX KOPPEKIUIO
peryiasiuuyM  y4eOHO-TIO3HABATENbHOM JEATENbHOCTH M KOHTPOJb COOCTBEHHOIO
pe3ynbTara.

®denepanbHas TEMaTUYECKas U TEPMHUHOJIOTMYECKAsl JIEKCHKA COOTBETCTBYET
DAOII O0O0.

Jnst oOyuaroruxces ¢ 3P cymiecTBeHHBIM SIBISIOTCS. TPUEMBI PabOTHI C
JEKCUYECKUM MaTepuanioM mo mnpenmery. [IpoBoautcst cneuuanbHass pabora 1O
BBEJICHUIO B aKTUBHBII cl0Bapb 00y4YaroOIIMXCsl COOTBETCTBYIOUIEH TEPMHHOJIOTHH.
N3yyaemble TEpMUHBI BBOJSATCS Ha TOJMCEHCOPHONM OCHOBE, 00s3aTelbHa
BU3yalIbHAsl MOAJIEPAKKA, AITOPUTMBI pabOThI C ONPENEIEHUEM, ONTOPHBIE CXEMbI AJIs
aKTyalau3aluy TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MaremMaTuka» B y4eOHOM IIaHE

B cootBerctBuM ¢ DenepanbHbIM TOCYIAapPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApTOM OCHOBHOTO 0011ero oOpa3oBaHus Y4eOHBIM TpenMer «MaremaTukay
BXOJIUT B TMpeIMeTHyI0 o0jacth «MaTtemarnka W HWHPOPMATHKA» € SIBISIETCA
o0s1i3aTeNbHBIM 11 U3ydeHus. B 5-9 kmaccax ydeOHBIM mpenmeT «MaTemaTukay
TPaIUIIMOHHO M3Yy4aeTcsl B paMKax CJIEIyIOMIMX Y4eOHBIX KypCOB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAsl 3JIEMEHTHI



CTaTUCTUKW M TeOpuu BeposTHocTeil) u «['eomerpusi». Hacrosmeit mporpammoii
BBOJIUTCS CAMOCTOSITEJIbHBIN YU4e€OHBIN Kypc «BeposiITHOCTh U CTATUCTUKAY.

OO61Iee 4ncIo 9acoB, PEKOMEHIOBAHHBIX ISl U3YUYEHUST MaTeMaTUKH (0a30BBIiA
YPOBEHB) Ha YPOBHE OCHOBHOTO 00ITIeTO 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 4acoB B Henelno), B 6 kinacce — 170 gacoB (5 4acoB B HeJEN0), B 7 Kjacce —
204 gaca (6 yacoB B HeJen0), B 8 kinacce — 204 yaca (6 yacoB B HeJen0), B 9 Kiacce
— 204 yaca (6 4acoB B HEJEIIO).

IliianupyemMble pe3yJbTaTbl 0CBOCHUS Y4eOHOro npeamera «MaremMaruka
HA YPOBHE OCHOBHOI'0 00111ero0 00pa3oBaHusi

MN3yueHne wMareMaTMKd Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
HaIpaBJeHO Ha JocTHxkeHue oOydarontuMucs ¢ 3I1P TMaHOCTHBIX, MeTarpeaMeTHbIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yU€OHOTO MpEaMETa.

JIMYHOCTHBIE  Pe3yJbTaTbl OCBOCHUSA MPOTPAMMBI MO  MATEMaTUKE
XapaKTEPU3YIOTCS:

NATPUOTHYECKOEe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpECa K MPOIUIOMY M HACTOSIIEMY POCCUUCKON MAaTeMaTUKH,
LIECHHOCTHBIM OTHOIIIEHUEM K JOCTHMKEHUSIM POCCUUCKAX MAaTEMAaTUKOB U POCCUICKON
MAaT€MaTUYECKOM IIKOJIbI, K MCIOJIB30BAHUIO 3TUX JIOCTUKEHUW B JIPYTMX HAyKaX U
MPUKIAAHBIX cepax;

rpaskKIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA U peaU3alldu €ro
MpaB, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX (YHKIIMOHUPOBAHHUS PA3THMUHBIX
CTPYKTYp, SIBIICHUH, TMpOIENyp TpakJaHCKOTo oOImecTBa (HampuMep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXICHHIO OJTHYCCKUX TIPoOJIeM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTWKEHU HayKH, OCO3HAHMEM BaKHOCTH
MOPAJIbHO-3TUYECKUX MTPUHITUIIOB B AEATEIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE€ B PEIICHUHA TMPAKTUYECKUX 33134
MAaT€MaTUYECKOM HAMPABIECHHOCTH, OCO3HAHUEM BAXKHOCTA MAaTEMaTH4YE€CKOTrO
oOpa3oBaHus Ha MPOTSHKEHUU BCEW JKU3HU IS YCHEWHOW mnpodeccuoHalbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUWMBIX YMEHHMM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHAUBUYaTbHON TPACKTOpUM OOpa30BaHMS M >KU3HECHHBIX TUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

3CTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY U OCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/a4, pEUICHUH, paCCYXIACHUH, YMEHHIO BHJIETbH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTU HAYYHOI'0 NO3HAHUSA:

OpUEHTAIlMEd B JACATEIIBHOCTM HAa COBPEMEHHYI) CHUCTEMY HAy4HBIX
MpEeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOALI U
oO1iecTBa, TOHUMAaHMEM MaTeMaTHYECKOM Hayku Kak c@epbl 4YelIOBEUeCKOU
NEATEIbHOCTH, JTANOB €€ Pa3BUTHUA W 3HAYMMOCTH JJIsl Pa3BUTHUS LMBUJIU3AlWH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKW W MaTEMATHYE€CKOW KYJIBTYpOH KakK CpPEICTBOM



NO3HaHWSI MHpa, OBJIAJECHUEM NPOCTEHIIMMU HaBBIKAMU HCCIEI0BATEIbCKON
JeSITeIbHOCTH;

¢pusnyeckoe BocnuTaHue, (opMUpPOBaHUE KYJILTYPbl 310POBbSI U
IMOLHMOHAJIBLHOIO 0JIarONOIyYnsi:

TOTOBHOCTBIO TPHUMEHATH MaTeéMaTHYEeCKHE 3HaHHs B HWHTEpecax CBOETO
370pOBbs,  BEIEGHUS  3J0pOBOro  oOpa3a  JKM3HUM  (340pOBOE  IHTaHUE,
cOaNaHCUPOBAHHBI PEXKUM  3aHATHM W OTABIXA, peryispHas (Quandeckas
aKTUBHOCTbH), C(POPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCHH, IPU3HAHUEM CBOETO IMpaBa
Ha OIMOKY M TaKOTO € MpaBa JAPYyroro 4ejJoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHUE:

OpUEHTAlMEW HAa MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUN JJIs pelIeHMs 3a/1ad B
00JIaCTU COXPAHHOCTU OKPY KAIOIIEH Cpe/ibl, IUIAaHUPOBAHUS MMOCTYNKOB U OLEHKU UX
BO3MOJKHBIX TOCJEACTBUNA MJI1 OKpPYXKaloIeld Cpedbl, OCO3HAHUEM IJI0OATBHOTO
XapakTepa SKOJOTHIECKUX MPOOJIEM U MyTeH X PelIeHUs;

ajanTauus K M3MEHSIOUIUMCS YCJOBHSM COLMAJIbHONW M NPHPOAHOI
cpeabl:

TOTOBHOCTBIO K JICMCTBHSM B YCIOBHUSX HEOMPEIACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO IESTeNbHOCTh, B TOM YHUCIE
YMEHHE YUUTHCS Y IPYTHX JIONEH, MTPHOOpeTaTh B COBMECTHOM JIEATEIHLHOCTH HOBBIC
3HAHUS, HABBIKU M KOMIIETEHIIMU U3 OTBITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIE
bopMynHpoBaTh UAEH, MOHATUS, TUIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUUUTHl COOCTBEHHBIX 3HAaHUNH U
KOMITETEHTHOCTEM, TJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CUTYallMIO,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 Kak BbI30B, TpeOyIOIUH KOHTPMEp, KOPPEKTHPOBAThH
NpUHUMAeMbIe pEIICHHUs] W JAeUCTBUA, (HOPMYIUpPOBaTh WM OILEHUBATh PUCKH W
MOCJEICTBUS, POPMUPOBATH OMBIT.

MeTtanpeaMeTHbie pe3yabTaThl:

B pesynprare ocBoeHHS MPOrpaMMbI MO MaTeMaTHKe Ha ypOBHE OCHOBHOTO
oOmero obOpazoBanusi y oOyuatomerocs ¢ 3IIP  Oymyr cdopMupoBaHbl
METanpeMETHBIE PE3YIbTaThl, XapaKTEPU3YIOMINECs OBJIAJCHUEM YHHBEPCaTbHBIMU

MMO3HABaTCILHBIMHA JICUCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHKATHUBHBIMU
JNEVUCTBUSMU U YHUBEPCAIBHBIMU PETYISSTUBHBIMU JICHCTBUSIMH.

OBJagenue YHUBEPCAJIbHbIMHA Y4eOHBIMU NO3HABATEJbHBIMH
JeliCTBUSIMMU

YCTaHaBJIMBATh  MPUYUHHO-CIECACTBEHHBIE CBA3M B  XOJE€  YCBOCHHS
MaTeMaTUYECKOr0 MaTepuaa;

BBISIBIIATH JCQPUIIUT JTaHHBIX, HEOOXOIWMBIX JUIsl PEIICHHs] TOCTAaBICHHOM
3a/lauu;

C TIOMOIIBIO YUHTENSI BBIOMpPATH CHOCOO pPEIICHUST MaTeMaTHYECKOW 3ajauu
(cpaBHUBATh BO3MOXKHBIC BApUAHTHI PEIICHMUS);

NPUMEHITh M TMPeoO0pa3oBbIBaTh 3HAKM M CHUMBOJBI B XOJE pELICHUS
MaTeMaTUYeCKUX 3a]1a4;

yCTaHaBJIMBATh UCKOMOE U JIJAHHOE MPU PEIICHUH MaTEMaTHUUECKOMN 3a/1auu;



NOHMMATh M HWHTEPIPETHUPOBATh HMH(OPMALMIO PA3NIUYHBIX BUJIOB U (POpM
MIPEICTABJICHHUS;

WUTIOCTPUPOBATH PelllaeMble 3a1a4 rpa)uuECKUMH CXEMaMU;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

MOHMMATh U UCIOJIF30BaTh MaTEMaTHUECKHUE CPEICTBA HATTIATHOCTHU (TpaduKu,
aUarpaMMbl, TaOIUIBL, CXEMbl W Jp.) Uil WUIKOCTPAaLMH, WHTEPIPETALNH,
apryMeHTaluu.

OBinageHne  yHUBEPCAJIbHBIMH  yY4e€OHbIMH  KOMMYHHUKATHBHBIMH
AEeUCTBUSMMU:

OpPraHM30BbIBATh YUE€OHOE COTPYJHUYECTBO M COBMECTHYIO JAESTEIBHOCTH C
YUHTEIIEM U CBEPCTHUKAMM B IIPOLECCE PELICHUS 3a1a4;

B3aMMOJIEHCTBOBATh U HaXOIUTh OOIIME CIIOCOOBI paboThl; paboTaTh B rpyIIIE:
HaxXOAUTh OOIlee pelleHHe U pa3peliaTb KOH(IMKTBI Ha OCHOBE COTIJIacOBaHUs
Mo3WLMA W yuéTa  HMHTEpPECcOB;  CilywaTb  napTtHépa;  (OpMYIUpPOBATH,
apryMEHTUPOBAaTh U OTCTaUBAaTh CBOE MHEHUE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAIWYUU PA3HBIX TOUYEK
3pE€HHs M pa3peliaTh KOH(JIMKTBI Ha OCHOBE y4€Ta HMHTEPECOB W IMO3ULMNA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOI TNO3ULHUIO W KOOPAUHUPOBATH €€ C NO3ULHUAMHU
NapTHEPOB B COTPYIHUYECTBE NPH BBIPAOOTKE OOIIEro pEeleHHus B COBMECTHOU
NEeATENBHOCTH;

BBINOJHATh CBOIO 4YacTh pPabOThI, JOCTUIAaTh KayeCTBEHHOIO pe3yJbTaTa M
KOOPJIMHHUPOBATh CBOM JICUCTBUS C IPYTHUMH YI€HAMU KOMaH/bL;

OLIEHMBATh KaY€CTBO CBOETO BKJIa/a B OOLIUI MPOTYKT.

OByaieHHe YHMBEPCAJIbHBIMH Y4eOHBIMH PeryJIssTHBHBIMH ACHCTBUAMMU:

CTaBUTh 1I€JIM, BBIOMPATh U CO3JaBaTh AJTOPUTMBI IS PEIICHUS Yy4EeOHBIX
MaTeMaTUYECKHUX MPOoOIeMm;

IJIAHUPOBATh M OCYIIECTBIIATH JACSTENbHOCTh, HANPABICHHYIO Ha pPEIICHHUE
3a/1a4 UCCIIEIOBATEIIBCKOTO XapaKTepa.

bopMynupoBaTh W yAEpKUMBaTh Y4eOHYIO 3a7ady, COCTaBJIATh IUIAH M
MOCJIEI0BaTEIbHOCTD JICHCTBUI;

OCYUIECTBJISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBIL;

KOHTPOJMPOBAaTh MPOLECC MW  pe3yJbTaT ydyeOHOM  MaTeMaTH4eCKOM
NEeSATENBHOCTH;

aJIeKBaTHO OLICHUBATh MPAaBUJIBHOCTb WM OLIMOOYHOCTH  BBINIOJHEHUS
yueOHOM 3amauu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
peLIeHus;

ClIMYaTh CIOCO0 NEHCTBUS U €ro pe3ysbTaT C 3aJlaHHBIM 3TAJIOHOM C LIEIbIO
oOHapyKEeHHsI OTKIIOHEHUH M OTIMYHI OT ITAJIOHA.

NPEeABUAECTh TPYJHOCTH, KOTOPhIE MOTYT BO3HMKHYTh MPHU PEIICHUH Y4eOHOU
3a/1a4y;

NOHUMAaTh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTaT
NEeSTENbHOCTH, ONPENENATh MO3UTUBHBIE M3MEHEHUS W HalpaBlICHMs, TPEOyrolue
nanbHeIel padoTsl,

pEeryaupoBaTh CIOCO0 BBIPAXKEHUS IMOLIMIA.



[IpenmeTHble  pe3ynbTaTbl  OCBOEHUS  IPOrpaMMbl 1O  MaTeMaruKe
MPEJCTaBICHbI 10 ToJaM OOY4YEeHHsI B paMKaxX OTJENbHBIX y4eOHBIX KYpCOB: B 5—6
KJlaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposATHOCTh U CTaTUCTHKA.



OEJIEPAJIBHA A PAGOYA ITPOITPAMMA YUYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KIIACCBI

Henan n3yyeHusi yuedOHOro Kypca

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

" M[poNOJKEHHE (OPMUPOBAHUS OCHOBHBIX MAaT€MaTWUYECKUX MOHSTHH (Yucio,
BENIMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneurBarolux MPeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMs 00yUarouXcs;

" pa3BUTUE WHTEJUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH OOyYarOMIMXCS C
3I1P, mo3HaBaTenbHONW AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, UHTEpPECA K
W3YUYEHUIO MAaTEMaTUKH;

* noxaBeneHue oOyuaromuxcs ¢ 3[IP Ha pmocTymHOM JUis HUX YpOBHE K
OCO3HAHUIO B3aMMOCBSA3U MaTEMAaTUKHU U OKPY>KAIOIIEr0 MHUPA;

" (popmupoBaHue (YHKIHUOHAIBHOM MAaT€MaTHYECKOM TIpaMOTHOCTH: YMEHHUS
pacrio3HaBaTh MaTeMaTU4YeCKuE OOBEKThI B PEaNIbHBIX )KM3HEHHBIX CUTYaIUsX,
MPUMEHSTh OCBOCHHBIE YMEHHUS MJIA PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IMOJTYYEHHbIC pE3YyNbTaTbl W OLIEHUBAaTh KX Ha
COOTBETCTBHE IPAKTUYECKON CUTYaLINU.

OCHOBHBIE JIMHUU COJAEpPKaHUS Kypca MaTeMaTMku B 5—6 Kiaccax -—
apudmeTnyecKas U TeOMEeTpUIeCKas, KOTOpPbIe pa3BUBAIOTCS MapajlieIbHO, KaX/aas B
COOTBETCTBUH C COOCTBEHHOW JIOTUKOM, OJJTHAKO, HE HE3aBUCUMO OJ[HA OT JPYroH, a B
TECHOM KOHTAKT€ M B3aUMOJCHCTBUU. Takke B Kypc€ MPOUCXOAHUT 3HAKOMCTBO C
AJIEeMEHTaMU aJreOphbl U ONMUCATENbHON CTAaTUCTUKHU.

N3yuenue apudmernueckoro Marepuaia HayYMHAETCS CO CUCTEMAaTH3alud U
Pa3BUTHs 3HAHUN O HATypaJbHBIX YMCIAX, MOJYYEHHBIX B HayanbHOW mikose. Ilpu
ATOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHLHON TEXHUKU W (HOPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C PA3BUTHEM BBIYUCIUTEIbHON KYJbTYpbI, B
YaCTHOCTU C OOyYEHHUEM MPOCTEUIIMM NpHEMaM MPUKHUAKUA U OLUEHKH PE3YJIbTaTOB
BbIUMCIEHNA. M3ydyeHue HaTypalbHBIX 4YHCENl IpoJonkKaeTca B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHATHUSIMU TEOPUH JI€TUMOCTH.

Jpyroii KpymHbIi OJ0K B COAEpKaHUH apu(dMETUUECKONU JTMHUU — 9TO JIPOOHU.
Hauano u3ydenusi 0OObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. DTo
NEepBBIA 3Talm B OCBOEHUM ApPOOEH, KOrja MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UIesIMU, TOHATUSAMH TeMbl. [Ipm 3TOoM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO AECITUUHBIX IPOOEi, UuTo 11e1eco00pa3Ho
C TOYKH 3PEHUS JIOTUKU W3JIOKECHUS YMCIIOBOW JIMHWUM, KOTJa IIpaBuia JACHUCTBUU C
JNECATUYHBIMA JPOOSIMH  MOHO OOOCHOBaTh YK€ WM3BECTHBIMU aJTOPUTMaMHU
BBITIOJTHEHUS JISUCTBUN C OOBIKHOBEHHBIMU APOOSMH. 3HAKOMCTBO C JIECITUYHBIMHU
ApOOSIMU PACHIMPUT BO3MOXKHOCTU JIJISi MOHUMAaHUS OOYYalOIUMUCS MPUKIATHOTO
MIPUMEHEHUSI HOBOM 3aIUCH MPU U3YUYEHUHU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucnojp3oBanud. K 6 kimaccy OTHECEH BTOpPOM dTam B HW3YYEHHUHM JpoOeH, e
MIPOUCXOUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS M MpeoOpa3oBaHUsl APOOEi,
OCBOEHHUE HOBBIX  BBIYUCIUTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHUKH
BBIYHMCIICHUM, B TOM YHCJIC 3HAYCHUI BBIPAKECHUM, COJEPKAIIUX U OOBIKHOBEHHBIC, U



JECATUYHBIE JPOOU, YCTAaHOBJIEHUE CBSI3€M MEXAy HHMH, PACCMOTPEHUE MPUEMOB
penieHus 3aga4d Ha apoOu. B Havase 6 kjlacca IpOMCXOIUT 3HAKOMCTBO C MOHATHEM
ITPOLIEHTA.

OCo0eHHOCTHIO U3YyUEHUS MOJOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBISETCS
TO, YTO OHM TaK)KX€ MOTYT paccMaTpuBaTbCid B HECKOJBbKO 3TanoB. B 6 kiacce B
Hayayne u3ydeHus TeMbl «lloJI0)KUTeNbHbIE U OTPULATENbHBIE YHCIIA» BbIACIACTCS
noareMa «Llenble 4mcma», B pamMkax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMU
YucjIaMd U JICUCTBUSMH C TIOJIOKUTEIBHBIMA W OTPUUATEIbHBIMA YHCIAMH
IPOUCXOJUT HA OCHOBE COJEPIKATEIIBHOTO MOAX0Ja. JTO MO3BOJISIET HA JOCTYITHOM
YPOBHE TO3HAKOMUTH YYaIIUXCS NPAKTUYECKH CO BCEMH OCHOBHBIMH MOHSTHUSMHU
TEMbI, B TOM YHUCJE M C MpaBUJIaMU 3HAKOB TNPHU BBINOJTHEHUH apuPMETHUECKUX
nerctBui. M3ydeHue pallMOHAIBHBIX YHCEI HA STOM HE 3aKOHYMTCS, a Oyner
IPOJODKEHO B Kypce anredpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM MPOXOAOM BCEX
MPUHIUIIUAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JeleHHe TPYAHOCTEH 0OJierdaer
BOCIIPUSITUE MaTepuala, a paclpelieieHUe BO BPEMEHH CIIOCOOCTBYET MPOYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Ipn 0OyyeHUM pEIICHHIO TEKCTOBBIX 33Jad B 5—6 Kjaccax HMCHOJb3YIOTCS
apupmeTnyeckue MpuémMsl penieHus. TeKkcToBble 3aaun, pelaeMble Ipu 0TpaboTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCs 3a1a4d CIIECTYIOMINX
BUJIOB: 33Jaud Ha JBWKEHUWE, HA YacTH, Ha TMOKYINKH, Ha pabdoTy u
IIPOU3BOAMUTENIBHOCTD, Ha MPOLEHTHI, HA OTHOWIEHUs W mpornopuuu. Kpome Toro,
oOyJaroluecs: 3HaKOMSATCS C NMpUEMaMM pelIeHUs 3ajad 1epedbopoM BO3MOKHBIX
BapHaHTOB, ydarcs paboraTh ¢ MH(popmauuen, npeacraBieHHOW B (opMe Tabiuil
WM THarpamM.

B ®enepanbHoii  paboyeil mporpamMme MpeaycMOTpeHo (opmupoBaHUe
MPONEAEBTUUECKUX aJlreOpandecKux mpecTaBieHnil. bykBa kak CHUMBOJI HEKOTOPOTO
yucjaa B 3aBUCUMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTAa BBOJMTCS IOCTENEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO HCIOJIB3YETCS MPEXKIE BCEro s 3alucu OO0UIuX
YTBEPXKICHUM M  MpeyiokeHud, (opMys, B YaCTHOCTH [JIi  BBIYMCIICHHUS
r€OMETPUYECKHUX BEJINYHH, B KAYECTBE «3aMECTUTEISD YUCIIA.

B kypce «Marematukmn» 5—6 KJIaccoB MPEACTABICHA HArJISHAS F€OMETPHS,
HalpaBjeHHasT Ha pa3BUTME OOpPa3HOrO0  MBIIUICHUS, MPOCTPAHCTBEHHOI'O
BOOOpaXeHusi, H300pa3UTENbHBIX YMEHUH. OTO BaXKHBIA dTall B HU3YYCHHUH
Ir€OMETPUHN, KOTOPBI OCYIIECTBIIIETCS HA HAIJISIIHO-NIPAKTHUYECKOM  YPOBHE,
OMHUpaeTcsl Ha HarisgHo-o0pa3Hoe MbIIUIeHHe oOyvatouiuxcsa. boinbmias posb
OTBOJUTCS MPAKTHUYECKOW IEATEIBbHOCTH, ONBITY, SKCIEPUMEHTY, MOAECIHPOBAHUIO.
OOyuaromuecss 3HaKOMSITCSI C TEOMETPUUYECKUMHU (GUTypaMH Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEUIIUMHU KOH(MUTYpalUsMH, ydaTcsi U300pakaTh UX Ha
HEJIMHOBAaHHOW M KJIETYaTOW Oymare, paccCMaTpHUBAIOT WX MPOCTeHIme cBoicTBa. B
Mpoliecce U3yuyeHUs HArIsAHOW reOMETpUU 3HaHUS, TOJyYeHHbIE 00yYarOUUMUCS B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CornacHo yueOHOMy MaHy B 5-0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npenMer «MaTtemaTukay, KOTOPBIM BKJIIOYAeT apuUPMETHUECKUd MaTepuanl u
HaIJSIIHYI0O TEOMETPHIO, a TaKKe MPONEACBTUUECKUE CBEACHHS U3 alreopsl,
AJIEMEHTHI JIOTUKH U Hayaja ONUCaTeIbHON CTATUCTUKH.

VY4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEJAEIIO B TEUEHHUE KaXXJI0Tro roja oOydeHus:, Bcero He meHee 340
y4eOHBIX YaCOB.

COJEPXXKAHUE VUEBHOI'O KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUEHU)

S KJIACC

HarypajbHble 4nciia v HyJIb

Harypansnoe uwncno. Psg nHarypanbubix uucen. Yucno 0. UzoOpaxenue
HATypaJIbHBIX YHCET TOYKaMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[TozunmonHass cucrema cyucieHus. *PuMckas Hymepamus Kak MpuMep
HENO3MIHOHHON CUCTEMBI cuuciaeHus™ . JlecaTudyHas cuCTeMa CUUCIICHUS.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPAaBHEHHWE HATYpaJbHBIX YHUCEN C HYJIEM.
Crnioco6bl cpaBHeHUs1. OKpyTIIEHHE HATYPaTbHBIX YUCEN.

CnoxeHre HaTypalIbHBIX YKCEN; CBOMCTBO HYJISI IIPU CIIOKEHUU. BbruutaHue
KaK JIeCTBHE, OOpAaTHOE CJIOKEHHUIO. YMHOXEHUE HATYypaJbHBIX YHUCEN; CBOMCTBA
HYJIS U €UHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00paTHOE YMHOXKEHUIO.
KomrioHenTsl  neicTBuM, CBs3b  Mexay Humu. [IpoBepka  pesyibrara
apupmeTnyeckoro neuctBus. IlepemecTuTeNbHOE M COYETATEIbHOE CBOMCTBA
(3aKOHBI) CJOXEHUS M YMHOXEHHs, *paclpeiesIuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHHST ™.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aIHCH
CBOMCTB apu(METUUECKUX JTCHUCTBUM.

*JlenuTeny W KpaTHbIE 4YMCIa*, pas3liokeHue Ha MHOxuTend. [IpocTteie u
coctaBHbIe unciaa. *IIpu3naku genmumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ 0CTaTKOM.

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

YucnoBoe BbIpaKEHUE. DBbplUKCIIEHHE 3HAYEHWM YHMCIOBBIX BBIPAKECHUI;
MOPSAIOK  BBINOJIHEHUST  JeWcTBuil.  Mcmonb3oBaHME  MpU  BBIYMCICHUAX
MEPEMECTUTENBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKEHHS,
*pacrpeaeuTeIbHOr0 CBOMCTBA YMHOKEHUS ™.

JApodu

[IpencraBienre o Jpobu Kak crnocobe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBeHHBIE ApoOu. [TpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmelanHas Jpoob;
MPE/ICTABIICHUE CMEIIAHHON NpoOW B BHUJE HEMPABWIBHOW APOOW U BBIACICHUE
IIeJIOM YacTU 4YWciia U3 HempaBwibHOU npobu. M3ob0paxenue apoOeit ToukamMu Ha
quca0Bo# npsimoit. OcHOBHOE cBOMCTBO apoou. *Cokparenue apooeii. [IpuBencHue

1 3nech u ganee * *0603HaYEHBI TEMBI, H3YUeHHE KOTOPBIX IPOBOIUTCSA B 03HAKOMHUTENbHOM I1ane. Ilenaror
CaMOCTOSTEINIFHO OTIPEIENIIET 00bEM H3y4aeMOoro MaTepuara.



poOu K HOBOMY 3HaMeHaTento™. CpaBHeHHE TpOOeCi.

CrnoxxeHre U BbIYMTaHUE IpoOed. YMHOXKEHUE U JeJieHne Apo0eil; B3auMHO-
oOpatHble IpoOu. *HaxokaeHnue 4acTu 1EI0ro U IEeJIoro mo ero 4actu™.

Hecsatuunas 3anuch apoOeit. IlpencraBieHue aecaTUYHOW IpoOM B BHUJE
O0OBIKHOBEHHOU. M300pakeHne AeCITUYHBIX IpoOei TOUKaMH HAa YUCIOBOW IPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTnueckue JAEUCTBUA C JACCATUYHBIMU JpoOsMu. *OKpyrieHue
JECATUYHBIX ApoOei™.

Pemenue TekCTOBBIX 32124

Pemenne TekcTOBBIX 3adady  apudMeTHYeCKUM crocoboM. *Perenue
JOTUYECKUX 3adad. Pemienuwe 3amay nepedOpoM BCeX BO3MOXKHBIX BapUaHTOB™.
Hcnonb3oBaHue Mpu pelieHuu 3a1a4 Ta0IUI] U CXEM.

Pemenue 3amay, coaepkamux 3aBUCUMOCTH, CBSI3BIBAIOLIME BEJIMYUHBL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpEHUsI:
Macchbl, 00bEMA, LIEHBI; PACCTOAHMS, BPEMEHHU, CKOPOCTU. CBSA3b MEXAY €IWHULIAMU
M3MEPEHHUSI KaXKI0W BETUYNHBI.

Pemenne oCHOBHBIX 3a7a4 Ha Jpo0u.

[IpencraBienne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpust

Harnsnuele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, HpsMas,
OTpE30K, JIyY, yroJl, JIOMaHasi, MHOTOYI'OJIbHUK, OKPY’KHOCTb, KpyT. Yroiu. lIpsmoi,
OCTpBIi, TYIIO U pa3BEPHYTHIE YIJIBI.

JlnuHa oTpe3ka, METpUYECKUE €AUHUIBI JUIMHBL. J[JIMHA JTOMaHOH, NMEpUMETP
MHOTOyTOJIbHUKA. VI3MEpEHNE U MOCTPOEHUE YTIIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsgnele mnpeactaBiaeHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE GUTYP™.

N3o0Opaxxenue ¢uryp, B TOM uuciie Ha kieTdatoi Oymare. *TlocTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare®. Mcnonap30BaHKe CBOWCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpara.

[Inomanes OpSAMOYroJbHUKA M  MHOTOYTOJIBHHKOB, COCTAaBJICHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucie (puryp, m300pak€HHbIX Ha KjeTdyaTrod Oymare.
Enuaunier nsmepenns mionaau.

*HarnsgHble TpeacTaBlIeHnus O IPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOJIbHBII
napasuielienunes, KyO, MHOTOTPaHHHUKHU. N3o6paxenue MPOCTENIINX
MHOrorpaHHukoB. Pa3Béprku kyb0a u mnapamnenenunena. Co3naHue Mojenen
MHOTOTPAHHHUKOB (M3 OyMaru, MpOBOJIOKH, TUIACTUIIMHA | JIp.)™.

*O0BEM MpsSMOYTOJBFHOTO Mapajienenunena, Kyda. EauHunbl usmepenus
o0BEMa™.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre EHUCTBHS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBbie BRIpAKEHUS, IOPSIOK IEUCTBHUH, NCTIOIBb30BaHUe CKOOOK. Vcnonp30Banme
IIPA BBIUYKUCIIEHUAX MEPEMECTUTEIBHOIO M COYETATEIBHOIO CBOMCTB CJOXKECHUSA WU



YMHOXKEHHUSI,  *pacrpeiieiMTeIbHOr0  CBOMCTBA  yMHOXeHUA.*  OkpyrieHue
HaTypaJbHbIX YNCEIL.

Jlenutenu W KpaTHBIC YKCIIa; *HAUOOJBIITNI OONTUI ACIUTETh U HAUMEHBIIEEe
oOwiee kpaTHoe. [lenuMocTh CyMMBI M POU3BENCHUS ™. JleieHne ¢ OCTaTKOM.

Apobdu

OObIKHOBEHHAs1 J1poOb, OCHOBHOE CBOWMCTBO ApOOM, COKpaIICHHE IpoOei.
CpaBHenme u ymopsagounBanue npoOeil. Pemenne 3amay Ha HaxOXKACHHE YacTU OT
[eJIoro M I1EeJoro mo ero 4actu. JlpoOHOe 4YHCIO Kak pe3yJbTar JAeJICHUs.
[IpeacraBnenue aecATUYHOU ApoOM B BHJIE OOBIKHOBEHHOM JPOOU M BO3MOXKHOCTH
Npe/CcTaBlieHus OOBIKHOBEHHOM ApoOu B BUJE JAecATUUYHOU. [lecsTuuHbie IpolOu U
MeTpHuueckasi cucreMa Mep. ApudMeTuuecKue ACHCTBUS U YMCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JICCATUYHBIMU JPOOSMHU.

OtHomienue. /[leneHne B JaHHOM OTHONIEHHMU. *Macmrad*, mnpomnopuus.
[IprMeHenne MponopLUrii IpH PEIICHUH 3a1a4.

[lonatrne npoueHTa. Berancnenue nponeHTa OT BEIUYUHBI M BEJIUYUHBI IO €€
MPOLIEHTY. BbIpa’keHne NpPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3agauy Ha
MPOLICHTHI. BhIpajkeHre OTHOLIEHUS BEIMYMH B IPOLIEHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TomoxxuTenpHble W OTpULaTenbHble Yucna. Llensie unciaa. *Moaynp uwmcia,
reoMeTpuyecKas MHTeprnperauus Moayias uucia™. HWM3o0paxeHue uyucen Ha
KOOPJIMHATHOM TIpsIMOMt. *YHCTIOBBIE MPOMEXKYTKHI™.

CpaBHeHue uMcen. Apu@MmeTHyecKue JEHCTBUS C TMOJOXKUTEIbHBIMU U
OTPULIATEIbHBIMHU YHACIAMU.

[IpssMoyroJsibHasE cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUKM Ha
IJIOCKOCTH, abcuucca U opauHata. [loctpoenne Touek U Guryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHBIE BbIpaKeHUsI

[IpumeHeHue OyKB AJisl 3aIUCU MAaTEMATUYECKUX BBIPAXKEHUHN U MPEIIIOKEHUH.
CpoiicTBa apudmeTHuecKkux JeWCTBUM. *ByKBEeHHBbIE BBIPAXKEHUS M UHCIOBBIC
MO/ICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyIibl; (pOpMyIIBI IEPUMETPA U IUIOIIAN MPSAMOYTOJIbHHUKA, KBaJparTa, *00béMa
napajuienenuneaa u kyoa*.

PenieHnne TekcTOBBIX 33124

Pemenune TekcTOBBIX 3amady  apudMeTHYECKUM  crocoboM. *Perenue
JIOTHYECKUX 3ajad. Perenue 3a1a4 nepedopoM BceX BO3MOKHBIX BApUAHTOB.™

Pemenue 3amad, coaepXalmuMxX 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOpOCTbB, BPEM, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb; IIPOU3BOUTEIILHOCTD,
BpeMs, 00bEM paboThl. EnuHHUIBI M3MEpeHHUs: MacChl, CTOMMOCTH; PAaCCTOSHHUA,
BpEMEHH, CKOPOCTH. CBA3b MEX/ly €IMHHUIIAMH U3MEPEHUS KAKI0M BEJTMYHHBI.

Pewienne 3amay, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUHOHAIBHOCTBIO BEJINYHH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha POOU U MPOLEHTHI.

*OneHka 1 MPUKUIKA, OKPYTIEHUE pe3yJibTaTta™.

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

[IpencraBnenne OaHHBIX C MOMOIIbIO Ta0muy u guarpamm. CronOuateie
IarpamMMBbl: YTEHUE U NTOCTpOeHUE. UTeHHE KPYTOBBIX AUArpaMM.



Harasgnas reomerpust

Harmsimaple mpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, TMIpsiMmas,
OTpE30K, JIy4, YTOJI, JIOMaHas, MHOTOYTOJIbHHK, YETHIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPY>KHOCTB, KPYT.

*B3auMHOE pacMloJIOKEHUE JIBYX MPSAMBIX Ha IIJIOCKOCTH, MapajjieibHbIC
MpsIMbIC, TEPIICHIUKYJISIpHBIC TpsSMbIe™. M3MepeHue pacCTOSHUN: MEXIy IBYMS
TOYKaMH, OT TOYKH J0 MPSAMOH; JJTMHA MapIIpyTa Ha KBaIPaTHOU CETKE.

N3mepeHne W TMOCTpPOEHUE YIVIOB C TMOMOIIBIO TpaHcHopTupa. Bumisl
TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIH, PsIMOYTOJIbHBIH, TYHOYTOJIbHBII;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, MIPUMEPBHI
YEeThIPEXYTOJLHUKOB. [IpsSMOYTONbHUK, KBaJpaT: MCIOJIb30BaHUE CBOMCTB CTOPOH,
yrioB, auaronaned. *MzoOpaxkeHue reomeTpuyeckux GUIyp Ha HEITMHOBAHHOM
Oymare ¢ UCIOJb30BAHUEM LHUPKYJS, JIMHEWKH, YTOJbHHUKA, TpaHCHIOpTUpa™.
[TocTpoeHus Ha kieTyaTon Oymare.

[Tepumerp wMHOTOyrompHmMKa. IloHsTHE TUIOMAMM (QUTYPBI, CIUHUIIBI
n3Mmepenusd miomaau. [pubnuxénnoe nusmMepeHue miomaad Guryp, B TOM 4UCiIe Ha
KBagpaTHOU ceTke.* [lpubmmk€HHoe W3MepeHue UIMHBI OKPY>KHOCTH, TUIOIIAIH
Kpyra*.

*CumMmeTpusi: LeHTpaldbHas, OceBas M 3epKajbHas cuMMmeTpuu. IlocTpoeHue
CUMMETPUYHBIX PUTYD™.

*Harnsagusie MIPE/ICTaBIICHUS 0 MPOCTPAHCTBEHHBIX dburypax:
napaienenunen, kyO, npusMa, NUpaMHaa, KOHYC, IWJIMHIp, Mmap U cdepa.
N3o0pakeHne mpocTpaHCTBEHHBIX (uryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB,
nunuHApa U konyca. Cozmanue Mojenedl MpoCTpaHCTBEHHBIX ¢uryp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIUHA U JIP.).

[Tonarne oOBEMa; eauHUIIBI H3MepeHuss 00béMa. OO0BEM MPAMOYTOJIBHOTO
napasuiesnenumnesaa, kyoa*.

IJTAHUPYEMBIE ITPEIMETHBIE PE3VYIJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenue y4yebHoro kypca «MaTtemaTuka» B 5—6 KiaccaXx OCHOBHOW IIIKOJIBI
JIOJDKHO o0ecrnedynBaTh JOCTHKEHUE CIEAYIOUIUX MPEIMETHBIX 00pa30BaTEbHBIX
pPE3yJIbTATOB:

5 KUIIACC

Yuciia ¥ BBIYUCTICHUSA

OpueHTHpOBaTbCSI B TOHATUSX M ONEPUPOBAThH HAa 0a30BOM YPOBHE
TEPMUHAMHU, CBA3aHHBIMM C HAaTypaJbHbIMU YHUCJIaMH, OOBIKHOBEHHBIMH W
JECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YHOPSJOUMBATH HATypaJibHbIE 4YHWCJAa, CpaBHUBATh B
MPOCTEUIINX CITydasix OOBIKHOBEHHbIE JpOOH, IECITUYHBIE IPOOH.

CoOTHOCUTh  TOYKY Ha  KOOpAMHATHOM  (YMCIIOBOM)  mpsIMO  C
COOTBETCTBYIOIIMM €M YHCIOM W H300pakaTh HATypajbHbIE 4YMCIa TOYKAMHM Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOIA.



BoinonHaTh  apuMeTHUeCKue JEHCTBUS C HATYpPaIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyYasX.

BEITIOTHITE POBEPKY, MPUKUAKY Pe3yJIbTaTa BEIYHCICHUN.

OKpyTIJIsITh HaTypaJibHBIE YHCIIA.

Penienne TeKCTOBBIX 3324

Pemare TekcTOBBIE 3amayMl apU(PMETUYECKUM CIIOCOOOM H C MOMOUIBIO
OpTraHW30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX BapwaHTOB (Mpu
HEO0OXOIMMOCTH C HAPABJISIFOIIECH MTOMOIIBIO).

Pemates 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMs, PaCCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIp1 HEOOXOUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

Hcnonb30oBaTh KpaTKUE 3alMCH, CXEMbI, TAOIUIbI, 0003HAYEHUs MIPU PELICHUU
3a1ad4.

[Tonbp30BaThC OCHOBHBIMH €IMHULIAMH U3MEPEHUS: IIEHBI, MACChI; PACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaXaTh OJHH CIWHHUII BEIUYHMHBI 4Yepe3 napyrue (mpH
HEOOXOJIMMOCTH C OMIOPOM Ha CIPABOYHYIO MH(DOPMAILIHIO).

N3Bnekate uH(OpMaIMIO, MPEICTABICHHYIO B TaOiuile, Ha CTOJIOYaTOM
auarpamMme, HUHTEPHpEeTUpOBaTh MPEICTABICHHBIC JaHHBIE, HUCIOJb30BaTh JTaHHBIC
MIpU PEIICHUU 3a]1ay.

Harasgnas reomerpus

[Tonb30BaThCA TEOMETPUYECKUMHU TMOHSATUSMU: TOYKA, TpsiMasi, OTPE30K, JyY,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIONUX (QopMy
M3YUYEHHBIX TEOMETPUIECKUX UTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YaJILHOW OTOpeE,
CBS3aHHYIO C yIJIaMU: BEPIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: yTOJ, BEPIIUHA,
CTOpPOHA, TUAaroHayb; C OKPYKHOCTBIO: pauyC, TUaMeTp, LICHTP.

N3o0paxkath H3ydYeHHBIE TreoMeTpuueckue (Urypbl Ha HEJTWHOBAHHOM W
KJIETYaTOM Oymare ¢ mMOMOIIbIO UPKYJIS U JUHEHUKH (TI0CJIE COBMECTHOI'O aHAJIN3a).

HaxoauTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEUKH, CTPOUTh OTPE3KU 3a[aHHOW JJIMHBI, CTPOUTH OKPY>KHOCTh 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YTJIOB MPSAMOYTOJIbHUKA, KBajJpaTa JJIsl UX
MOCTPOEHUS, BEIYUCIICHUS TUIONIAIA U IEPUMETPA.

Beruucnsates mepumeTp H  IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTYp,
COCTABJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4wHcCiIe GUTYp, HM300paXEHHBIX Ha
KJIeT4aTou Oymare.

[Tonp30BaThCS OCHOBHBIMM METPUYECKUMHU EAUHUIIAMU HW3MEPEHUs JJIMHBI,
TJIOIIA/N; BBIPAXATh OJTHU €IMHUIIBI BEJIMUMHBI uepe3 ApyTrue (Ipu He0OXOAMMOCTH
C OTIOPOH Ha CIPABOYHYIO0 UH(POPMAITHIO).

Pacno3naBath  mapajuienemnumnen, KyO, HCIOJB30BaTh  TEPMHUHOJIOTHIO:
BEpILIMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUS Mapallesenumena, Kyoa.

Breruncnare 00bEM Ky0Oa, Mmapasenenumnena mo 3aJaHHbIM H3MEPEeHHSIM (C
OTIOPOM Ha aJITOPUTM YUYEOHBIX JEUCTBUM), MOJb30BATHCS C€AMHUIIAMU H3MEPEHUS
o0BbéMma.



Pemate HecnoXHbIE 3alayd Ha HM3MEpPEHHE T'€OMETPUYECKHUX BEIUYMH B
MPAKTUUECKUX CUTYyalUsIX (Ipu HEOOXOIUMOCTHU C BU3YAIbHOM OTOPOii).

6 KIIACC

Yucsia v BbIYMCIEHUS

OpueHTHpOBAaTbCSI B TMOHATHSAX M ONEPUPOBATh Ha 0a30BOM YPOBHE
TEpPMHUHAMU, CBSI3aHHBIMHM C Pa3JIMYHBIMU BUJIAMHM YHCENI U CIIOCOOAMU UX 3allucCH,
MEPEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMHUCH YHCIIA K APYTOi.

CpaBHUBaTh M YIOPSAIOYMBATH IIEJIBIE YHUCIIA, OOBIKHOBEHHBIC M JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIa OJTHOTO U PA3HBIX 3HAKOB.

BrimoHITh apudMeTHIeCKre IEHCTBHS C HATypaTbHBIMH U IIEJBIMUA YHCIIAMH,
OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMH, MOJIOKUTEILHBIMUA U OTPUIIATEIIbHBIMU
YU CIIAMHU.

BbIuncnaTh 3HAaUEHUS YUCTIOBBIX BBIPAXKEHUH, BBINOJIHATh TPUKHUIIKY U OLIEHKY
pe3yibTaTa BBIUMCICHUMN; BBINIOJHATH MPEOOpPa3OBaHUS YHMCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBU.

COoOTHOCUTHh TOYKY HA KOOPAWHATHOW NPSIMOM C COOTBETCTBYIOIIMM €M
YUCJIOM U U300pa)xaTh YKCIIa TOYKAMU Ha KOOPJUHATHOM MPSIMON, HAXOJIUTh MOJTYJIb
qucIia.

CoOTHOCUTH TOYKH B MPSIMOYTOJBHOW CHUCTEME KOOPAMHAT C KOOpAWMHATAMU
3TOM TOYKH.

OKpyIJIsITh 1I€JIbIe 4Yuclia U JAeCATUYHBIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMKEHUS YUCEI.

YucsioBbie 1 0yKBEHHbIE BHIPAKEHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM YPOBHE
TEpPMUHAMU, CBSI3AHHBIMU C 3aMKCHI0 CTETICHW YHCIIA, HAXOAWTH KBAApaT M KyO
Yuciaa, BBIYUCIATH 3HAYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COJEpIKALIUX
CTEICHH.

[Tonb3oBaThCA MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJWMOCTH C OMOpPOH Ha
QITOPUTM TMPABUJIA), PACKIIABIBATh HATYPAIbHBIC YUCIIA HA POCTHIE MHOXKHUTEIIH.

*Tlonbp30BaThCS MAcIITAOOM™, COCTABIISITh ITPOTIOPIIMUA U OTHOIIICHUS.

Hcnonb3oBaTh OYKBBI 1J11 0003HAYEHUS YHMCEN MPU 3aMUCH MaTEMaTUYECKUX
BBIPQXKEHUM, HAXOAUTh 3HAuCHHUS OYKBEHHBIX  BBIPAKECHUH, OCYIIECTBIISISA
HE0OXOJMMbIE MOACTAHOBKM W IpeoOpa3oBaHus (C OMOPOM Ha alrOpUTM y4eOHBIX
JEHUCTBUI).

HaxoauThs HENM3BECTHBIM KOMIIOHEHT PABEHCTBA.

PenieHnne TekcTOBBIX 33124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3aJaud apU(PMETUYECKUM CIIOCOOOM C
ONOPO Ha BOMPOCHBIN IIAH.

Pemarsn MNPOCTEUIIINE 3a7a4Hu, CBSI3aHHBIC C OTHOLLICHUEM,
MPONOPLHHUOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMH; PEIIaTh TPU OCHOBHBIE 33/1a4ud Ha
JpOOH ¥ TIPOIEHTHI.

Pemiats 3amauu, cojepKallle 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LEHa, KOJIMYECTBO, CTOUMOCTB;



MPOU3BOUTEIILHOCTh, BpeMs, 00bEMa paldoThl, HCMOIB3Ys apuMETHUECKHUE
JNICUCTBHS, OLEHKY, TMPHUKHIAKY; TMOJIb30BaThbCS  €IMHULIAMU  U3MEPEHHUS
COOTBETCTBYIOIIMX BEJIMYMH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHUS IO YCIOBHIO 3a7a4H MTOCJIE COBMECTHOTO
aHanm3a.

W3Bnekate wH(MOpMAIUIO, TPEACTABICHHYIO B TaOJWIaX, Ha JIMHCHHOM,
CTOJIOYATONM WJIM KPYroBOM JuarpamMmax, HHTEPHPETHPOBATH MPEICTABICHHBIC
JIAHHBIEC; UCIIOJIb30BaTh JAHHBIC ITPU PEIICHUU 33/1a4.

[IpencraBisaTs UHGOPMAIUIO C MOMOIIBIO TAOUII, TUHEHHON U CTOJIOUYATOM
JarpamMm.

Harasinnas reomerpusi

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIOIUX (QopMy
M3YUYEHHBIX TE€OMETPUUYECKUX IUIOCKUX W TMPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHUMMETPUYHBIX (PUryp.

N3o0paxkaTh ¢ MOMOUIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTHUPA HA HEIMHOBAHHOM
W KJIeTyaTo Oymare u3ydeHHbIE IUIOCKHE TeoMeTpudyeckue QUurypsl u
KOH(UTypalyu, CHMMETPUYHBIE (PUTYPBHI.

NmMeTs mipeacTaBlieHHE O TEOMETPUUECKUX TMOHATHUSX: PaBEHCTBO (Quryp,
CUMMETpPHUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

Haxoauts BETWYMHBI YTIIOB U3MEPEHUEM C TTOMOIIBI TPAHCIIOPTHUPA, CTPOUTH
YIJIbl 33JaHHOM BEJIMYHMHBI, MOJIB30BATHCS IMPU PEIICHUM 3a7ad IpaayCHOW MeEpoi
YTJIOB; paclo3HaBaTh HA YEPTEKAX OCTPBINA, MPAMON, pa3BEPHYTHIM U TYIION yTJIBL.

Beluncnare MIMHY JOMaHOM, NEPUMETP MHOTOYTOJIbHUKA, MOJIb30BaThCs
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKaTh OJIHA €IUHUIBI U3MEPEHHUS JJIMHBI YEPE3
IpyTHe.

HaxoauTp, UCnonb3yst 4epTEKHbIE UHCTPYMEHTHI, PACCTOSIHUS: MEXKIY JIBYMSI
TOYKaMH, OT TOYKH J0 NPSIMOU, IJIMHY IyTH HA KBAJIPATHOU CETKE.

Beruucnare  miomanas  (GUryp, COCTAaBJICHHBIX U3 MPSIMOYTOJILHUKOB,
WCIIOJIB30BaTh pa30MeHNue Ha MPSIMOYTOJIBHUKH, HAa paBHbIE (PUTYpPHI, TOCTpAUBaHUE
0 TPSIMOYTOJIbHUKA; TMOJb30BATHCA OCHOBHBIMHU €IMHULIAMU WU3MEPEHUS TUIOIIAIH;
BBIpAXaTh OJHU €IUHUIIBI U3MEPEHUS TIONMIAAN Yyepe3 Apyrue (Mpu HeOOXOIUMOCTH
C OTIOPOM Ha CIPABOUYHYIO UHPOPMAITHUIO).

Pacno3naBaTh Ha MOJENAX U HM300pKCHUSX MNUPAMUIY, KOHYC, LUIUHID,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare nMpsMOyTOJIbHBIN Mapaieenunes.

Beraucisate 00b€M MpSIMOYTOJIBHOTO TMapajuieenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMU €IMHHUIIAMH U3MEPEHUS 00BhEMA; BRIpAXATh OAHHU €AWHUIII N3MEPEHUS
00BéMa yepe3 apyrue (C omopoi Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

Pemiath HecHOXHBIE 3a7aull Ha HAXOXKJICHHE T'€OMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOUMOCTH C BU3YyaIbHOU OMOPOHL).

OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Henn n3yyeHust yueOHOro Kypca



AnreOpa sBIS€TCS OJHUM H3 OINOPHBIX KypCOB OCHOBHOM WIKOJIBI: OHA
o0OecreuynBaeT HM3y4yeHUE IPYruX [WCLUUIUIMH, KaK €CTECTBEHHOHAYYHOI'O, TaK U
TYMaHUTapHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOIOJKEHHST 00pa30BaHuUs
Y B NOBCEAHEBHOM XWU3HU. Pa3zBuTHe y 0OydaromMxcs Hay4YHbIX MPEICTABICHUH O
MIPOUCXO0XKJICHUN
M CYIIHOCTH alreOpandecKux aOCTpaKIMii, CIoco0e OTPaKCHUS MaTeMaTHUCCKOU
HAayKOM SIBJICHUA M MPOLECCOB B MPUPOJE M OOLIECTBE, POJIUM MATEMATHYECKOIrO
MOJIETMPOBAHUS B HAYYHOM MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX JUIsl aJanTaluyd B
COBpeMeHHOM 1H(poBoM obOmiecTBe. M3yueHune aireOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOMOAaTh,  CpaBHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (POPMYJIHPOBATH
yTBepxkaeHus. OcBoeHue Kypca aiareOpbl 0OecleyuBaeT pPa3BUTUE JIOTHYECKOTO
MBIIUICHUS OOyYarolIUMXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE M HWHIYKTUBHBIC
paccyxieHus, oO0OOIIeHHEe U KOHKpPETH3alMio, aOCTparupoBaHWE U aHAJOTHIO.
OOydenue anreOpe MpeAnoyiaraeT 3HAUYUTENBHBIM O00BEM  CaMOCTOATEIIBHOU
NEATENBbHOCTH  OOYy4YaloIIMXCA, [O3TOMY CaMOCTOSITEIbHOE pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISETCA pealn3alell AeATeIbHOCTHOrO MPUHLHUIA
oOyueHus.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «Airedpa» OCHOBHOM IIIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIBbHO-METOANYECKHE JuHuUM: «Hucna u
BBIYHMCIICHUSY; «AJNTeOpanvecKkue BBIPAKECHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«OyHkuum». Kaxknas u3 3Tux coliepKaTesIbHO-METOJIUYECKUX JIMHUNA pa3BUBACTCS HA
IOPOTSKEHUHM TPEX JIET M3YyYeHHUsl Kypca, €CTECTBEHHBIM 00pa3oM IeperieTasich U
B3aUMOJICUCTBYSI C APYTMMH €ro JUHUsMU. B Xoje m3yueHus kypca oOydarommmcs
MPUXOJAUTCS JIOTUYECKH PacCyKIaTh, HMCIOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M € 3TUM LIeNeco000pa3HO BKIIOUYHUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielbl MATEMAaTUYECKOTO 00pa30BaHus U
CHOCOOCTBYIOIIME  OBJAJICHUIO  OOY4YaloIIMMHCS  OCHOB  YHHBEPCAJIBHOIO
MaTeMaTU4yecKkoro  s3pika. Takum  o0Opa3oMmM, MOXKHO  yTBEpXKIaTb, 4YTO
COJICPKATEIIbHOM M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yucna W BBIYMCICHUS» CIYKUT OCHOBOW ISt
JaJIbHEHIIET0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOy4arouIuxcs
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS aJTOPUTMAMU, a
TaKke TMPUOOPETCHHIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX TSI TTOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YKUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIbHBIMU U
WUppAMOHATFHBIMHU YKCIIaMi, (POPMHUPOBAHUEM TPEACTABICHUN O JCHUCTBUTEIHHOM
yycie. 3aBepllIeHUE OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CTapuIeMy 3BEHY
o011iero oOpa3oBaHusI.

Conepkanue JByX ajareOpanuecKux JUHUN — «AJITeOpanvecKue BHIPAKCHUS
U «YpaBHEHUS M HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOyUYaAIOMIMXCA
MaTeMaTUYeCKOro amnmapara, HEOOXOAMMOTro Jisi peuleHus 3ajJady MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOM mIKOJIE



y4eOHBII MaTepuasl I'pyNIUPYETCsl BOKPYI PAllMOHAIBHBIX BBIpAXKEHUU. Ajredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKHU KaK A3bIKa JJIsl TOCTPOEHUSI MAaTEMaTHYECKUX
MOJEJIel, ONMCAHUs MPOIECCOB U SIBIIEHUW pealbHOro mMupa. B 3amaunm oOyueHus
anrebpe BXOJAT TakXKe JallbHEHIIee Ppa3BUTHE AaNTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOUMOTr0, B YaCTHOCTH, JUII OCBOCHHS Kypca HMH(DOPMATHKH, W OBJIAJCHUE
HaBbIKAMU JICAYKTHBHBIX paccyxaeHuid. I[IpeoOpa3zoBaHue CHUMBOJNBHBIX (HOpM
BHOCHT CBOHM creuuduueckuil BKJIaJ B pa3BUTHE BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHAIBHO-Tpa(pUUECKON JTUHUM HALEIEHO Ha IMOJyYeHUe
IIKOJbHUKAaMU 3HaHUM O (PYHKIMSIX KaK BaKHEHIIEW MaTeMaTHYECKOM MOJENH s
ONKCAaHUsl U UCCIIEJOBAHMS PAa3HO-OOpa3HBIX IMPOLIECCOB U SIBJICHUHM B MPUPOAE U
obmiectBe. M3yueHue 3TOro marepuajia CioCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHUS UCIIOJIB30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEICTBA S3bIKA MATEMAaTUKH —
CJIIOBECHBIE, CHUMBOJMYECKHE, TIpaduueckue, BHOCHT BKJIaJ B (HOPMHUPOBAHHE
MIPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIMBUIIN3ALUU U KYJIbTYPBI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMYy maHy B 7-9 kiaccax wu3ydaercs YyueOHBIH Kypce
«Anredpa», KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUA:
«Yucna ©  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIpAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « ODYHKIIUW.

VY4eOHbIN IJ1aH Ha HU3ydyeHue anreOpel B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUECHHUE KaXKIOro rojaa oOy4deHHs, BCEro 3a TpU rojaa
o0yueHust — He MeHee 306 yueOHbBIX YacoB.

COHEPXXAHUE YUYEBEHOI'O KYPCA «AJI'EBPA» (ITO TOJAM OBYYEHUA)
7 KIIACC

Yucia ¥ BIYHCICHUSA

Jpobu OOBIKHOBEHHbIE W JECATUYHBIEC, MEPEX0] OT OIHON (hOPMBI 3amUCU
npobeit k gpyroi. IloHaTwe pallMOHAJIBHOTO 4YHUCJA, 3aluCh, CpPaBHEHUE,
YIOPAOYMBAHUE  PALMOHAIBHBIX  YHCel. Apu(MEeTHYEeCKHe  JIEUCTBUS  C
palMOHAIIBHBIMA YHUCIaMHU. PemieHne 3amad W3 peajbHOM NPAKTUKM HA YacTH, Ha
JpOOH.

Crenenb C HaTypajbHBIM IIOKa3aTeleM: ONpEIeieHne, MpeoOpa3oBaHue
BBIpKEHUI Ha OCHOBE ONPEIENICHUS], 3alIUCh OOJIBIINX YUCEIL.

[TporeHThl, 3anKch NPOLIEHTOB B BUAE APOOU U IpoOH B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha MIPOLEHTHI, PELICHNUE 3a1a4 U3 PEaJIbHON IPAKTUKH.

[IpumeHeHne MNpPU3HAKOB  ACIMMOCTH, Pa3jIOKEHUE HA  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4Hciae T@psiMas W oOparHas
MIPONIOPLIMOHAIBHOCTH.

AJiredpandeckue BbIpaKeHUs

IlepemenHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C INEpeMEHHOH. JlomycTumeble



3HAYEHHUs NepeMEHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXIy BEIMYMHAMHU B BUJC
dbopmynbl. Beruucnenus mo gpopmynam.

[TpeoOpazoBanne OyKBEHHBIX BBIPAKEHHIA, TOXK/ICCTBEHHO PaBHBIC BHIPAYKEHUS,
npaBujia MpeoOpa3oBaHUS CyMM W TMPOU3BEACHUMN, MpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUSA MTOTOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHH C HATYPAJIBbHBIM [OKA3aTEJIEM.

OpnHounensl 1 MHOrowieHbl. CreneHb MHOrowieHa. ClOXeHUe, BBIYMTAHUE,
YMHOKE€HHE MHOTO4JIeHOB. DOpMYJIbI COKPAIIEHHOTO YMHOKEHHUS: KBaIpaT CYMMBI U
KBaapar pasHoctu. dDopmysia pa3sHOCTH KBaJapaToB. Pa3iiokeHHME MHOIOYICHOB Ha
MHOKHTEIIN.

YpaBHeHust

VYpaBHeHHe, KOpPEHb YpaBHEHUs, IpaBUjia NPeoOpa3OBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JluHeliHOE ypaBHEHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEU JIMHEWMHOTO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPABHEHUMN.

*JIuHelHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIMU M ero rpaduk 2. CucTeMa JByX
JVHEWHBIX YpPAaBHEHUW C JAByMs IIEpEMEHHBIMH. PemieHue cucreM ypaBHEHUH
coco0OM TOJICTaHOBKH. [IprMephl peleHus: TEKCTOBBIX 3a7a4 C MOMOIIbI0 CUCTEM
YpPaBHEHUM.

DOYyHKIUU

KooparHara Toukn Ha npsiMoil. UuciaoBsle NPOMEXYTKU. PaccTosiHue Mexy
IBYMs TOYKAMU KOOPAMHATHOMN IPSIMO.

[IpsimoyromnpHas cucrtema koopauHat, ocu Ox u Oy. AOcrmcca W opAvHATA
TOYKM HAa KOOpAUHATHOM TuiockocTu. Ilpumeps! rpadukoB, 3agaHHBIX (POpMysIaMu.
Urenue rpadKoB pealbHbIX 3aBUCUMOCTEH.

[Tonarue gpynkuuu. ['paduk ¢pynkumu. CpoiictBa pyHKuui. JInHelinas pyHKUuMsA,
e¢ rpadpuk. I'padpuk pynkumm y = Kkx + b. *I'papuueckoe peireHue JTHHEHHBIX
YPaBHEHUH U CUCTEM JINHEWHBIX YpaBHEHUN™.

8 KJIACC

Yuciia 1 BBIYUCICHUA

KBagpatubeiii kopeHb u3 uyucina. *llonstue 00 uppalMOHAIBHOM YHCIIE.
JlecaTuuHble TPUONMKEHUST UppalluoHaIbHbIX yucen™. CoiicTBa apuMETHUECKUX
KBaJIpaTHBIX KOpHEH M UX MPUMEHEHHE K MPEoOpPa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUMCIICHUSIM. * JIcHCTBUTEIIBHBIC YHCIA™.

Crenens ¢ 11eTbIM TTOKazaTesaeM U e€ cBoricTBa. CTaHaapTHAs 3alKUCh YKCIIA.

AnredpanvyecKue BbIPpAKEHUA

KBagpaTHbIil TpEXUsieH; pa3ioKeHUEe KBAIPaTHOTO TPEXUWICHA HA MHOXKHUTEIH.

AnreOpandeckas JpoOb. (OCHOBHOE CBOWCTBO aire0pamdeckoi JpoOwu.
CnoxxeHrie, BBIYUTAHUE, YMHOXEHHUE, JICJICHWE anreOpauveckux  JIpoOei.
PanmonanbsHbie BRIpaXKEHUS U UX TPE0Opa3OBaHUE.

2 3nech u manee * * 0603HAYEHH] TEMBI, H3yUEHHE KOTOPBIX HPOBOJANTCA B 03HAKOMHTEILHOM IiaHe. [legaror
CaMOCTOSATEINIFHO OTpeNeNIeT 00beM H3y4aeMOoro MaTepHrala.



YpaBHeHMs U HEpaBeHCTBA

KBagparHoe ypaBHeHHE, opMyrna KOpHEH KBaJpaTHOrO ypaBHeHUs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme
TPOOHO-paIMOHAILHBIC YPaBHCHHS.

*T'paduueckas uHTEpHpETAUs YPaBHEHUN C JBYMs NIEPEMEHHBIMU U CHCTEM
JUHEHHBIX YpaBHEHWH € JByMs MNepeMeHHbIMU™. IlpuMepbl penieHus: CHUCTeM
HEJIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMH.

Pemenne TekCcTOBBIX 3aja4 alredpandeckum crnocoooMm.

HucioBble HEPABEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢pynkuu. O61aCTh ONPENEIECHNS 1 MHOXKECTBO 3HAUEHUHN (DYHKIINU.
CnocoObl 3a1anus PyHKIUH.

I'padpux ¢ynkumnu. Ytenuwe cBoWcTB QyHKuuU 1o €€ rpaduky. Ilpumepsr
rpa@ukoB (GYHKIHMA, OTPa)KAIOIINX PEATbHBIE IPOLECCHI.

@DyHKIMY, ONHCHIBAIOIIME MPSIMYI0 M OOpaTHYI0 MPOINOPLHOHAIBHBIE

K
3aBUCMMOCTH, uX Tpaduku. Dymkmuam Yy = X2, y = X3, y = 4/x, y= -

*T'pacduueckoe pelieHue ypaBHEHUN U CUCTEM YpaBHEHUN ™.

9 KUIIACC

Yucaa v BIYMCICHUA

PaunonanbpHble yucia, *MppalvoHaIbHbIE YMCIIa, KOHEUYHbIE U OECKOHEUHbIE
JecsITUUHbIe poOu. MHOXKECTBO NEWCTBUTENbHBIX YHUCEN; JACHCTBUTEIbHBIE UYHMCIIA
Kak OeCKOHEUYHbIE JeCATHUHbIE ApoOU. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JECHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSMOU.

CpaBHeHMe  JCWCTBUTEIBHBIX  4YMCEN, apudmeruyeckue JEHCTBUS €
JIeHUCTBUTENBHBIMU YHCIIAMU ™.

Pasmeppl OOBEKTOB OKpY’KAIOLIEro MHUpPA, UIMTEIBHOCTh IPOLECCOB B
OKpY>KaroIleM MUpE.

[Tpubnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NMpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka v o1eHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHeHnue. *IlpumMepsl pellleHUs YpaBHEHUU TPEThel M YeTBEPTOM
CTENEHEN Pa3I0KEHUEM Ha MHOXKHUTEIN ™.

Pemenue qpoOHO-palmOHAIBHBIX YpaBHEHUH.

Perenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.

VYpaBHeHHe ¢ IByMsi MepeMeHHbIMU U ero rpaduk. Pemenue cucrem IByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelleHne cucrem IBYX ypaBHEHUH,
OIHO U3 KOTOPBIX JHHEHHOE, a Jpyroe — BTOpou cremeHu. [padudeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHU C IBYMs IEPEMEHHBIMH.



Pemenne TekCTOBBIX 3ajja4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIHMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW nepeMeHHOW. KBaapaTHbele HEpaBEHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DOyHKUIMHA

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. IlapabGosa, koopauHaTHI
BEPILUHBI 11apadoJibl, OCb CUMMETPHUH 11apadoIbl.

I'paduxu GyHKIMIL: y = kx, y = kx + b, y = X%,
y = Vx,y = SI/II/IX CBOJCTBA.

YuciioBble MOCAECA0BATEIBLHOCTH H IIPOTrPeCCHH

[loHsiTHE YMCIOBOW TOCIEAOBATENBHOCTU. 3aJaHUE IOCIEI0BATEIbHOCTH
pEKyppeHTHOH (opmyoi U popmysioil N-ro yieHa.

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmyisel N-ro viieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPeCcCuid, CyMMbI IIEPBBIX N YIECHOB.

*N300pakeHne 4WICHOB apU(PMETUYECKON M TE€OMETPUYECKOW MPOrpeccHii
TOYKAMH HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHIMAJIBHBIA POCT.
Cno>xHbI€ TTPOLIEHTHI™.

IIJTAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «AJITEEPA»

OcBoenue yueOHOTO Kypca «AirebOpa» Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusl JIOJDKHO OOECHeurBaTh JOCTIDKEHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BbimonHsaTh, coderas yCTHbIE M NHCbMEHHbBIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAILHBIMU YHCIIAMH.

HaxoauTh 3Ha4YeHWs YHUCIIOBBIX BBIPAKEHUN; NPUMEHATh Pa3HOOOpa3HbIE
CoCcOObl M MPUEMBI BBIYMCICHHUS] 3HAUEHUN APOOHBIX BBIPAKEHUH, COJEPIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuth OT omHOM (opMbl 3amuicu 4Mcend K Jpyrod (IpeoOpa3oBbIBATH
JNECATUYHYIO IpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YHOPAI0YMBAThH pallMOHATIBHBIE YUCIIA.

OKpyTJsTh YKCIA.

BBINONHATS IPUKUAKY UM OLEHKY PE3yJIbTaTa BBIYMCIICHUM, OLEHKY 3HAYECHUHN
YU CJIOBBIX BBIPAKECHUMU.

BBITTONHATE JEHCTBHS CO CTENEHAMHM C HaTypalbHBIMHM ITOKa3aTessIMH (C
OTIOPOH Ha CIIPaBOUYHYIO MH(POPMAIHIO).

[IpuMeHATh NPU3HAKU AEIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTEIN HATYPAIbHBIX



quced.

Pemare mnpocreiimne NpakTUKO-OPHUEHTUPOBAHHBIE 3a/layM, CBS3aHHBIE C
OTHOILIEHUEM  BEJIMYUH,  MPOMNOPLUUOHAIBHOCTBIO  BEJIMYHMH,  IPOLEHTAMH;
MHTEPIIPETUPOBATh PE3YIbTATHl PEIICHUS 33/1a4 C YYETOM OIPaHWYEHUH, CBS3AHHBIX
CO CBOWMCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TMOHATHSAX M ONEPUPOBATH Ha 0a30BOM YPOBHE
anreOpanyeckor TEpMUHOJIOTHEH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPXEHUW MpU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoInonHITh peoOpa3oBaHusi 1EJIOT0 BBIPAXKEHUS B MHOTOYJIEH NMPUBEACHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITHUEM CKOOOK.

BBIITONIHATE yMHOKEHHE OJIHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOT'OWIEH, IPUMEHTh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoi
Ha CIPaBOYHYIO0 HHGOPMAIIUIO).

OCylIeCTBIIATh PA3NOKEHUE MHOTOYIECHOB HA MHOXHUTEIM C IOMOIIbIO
BBIHECEHHSI 32 CKOOKHM OOILEr0 MHOXKHUTENS, TPYIIIMPOBKU CIIAraeéMbIX, PUMEHEHHUS
(hopmyJ1 COKpaIEHHOTO0 YMHOKEHHUS (C OMOPOil Ha CIIPaBOYHYIO MH(POPMAIIHIO).

[IpumensTh npeoOpa3oBaHKsl MHOTOWIECHOB JUIsl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MAaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW € HATypalbHBIMH IIOKA3aTEISIMM UL
peoOpa3oBaHus BEIPAXKEHUH (C OMOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

YpaBHeHNs U HEPABEHCTBA

Pemate nHMHEHHBIE ypaBHEHHMS C OJHOW NEPEMEHHOM, IMPUMEHAS IIpaBUia
nepexoa OT HCXOJAHOIO YPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs
YHUCJIO KOPHEM YPABHEHHS.

Nmetp mpencraBieHue O rpadMyeckux METOJax NpH PEIICHUH JIMHEHMHBIX
YPaBHEHHM U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH rpadvK JTUHEHHOTO YPaBHEHUS C IBYMsI
MEePEMEHHBIMU; TIOJIb3YACh rPa)uKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHUS.

PemaTte cucteMbl ABYX JUHEHHBIX YPABHEHUH C JBYMs MEPEMEHHBIMHU, B TOM
gucIe rpaduvecku (C Ormopoi Ha aNrOpUTM YUeOHBIX IEHCTBHIA).

CocTaBnaTh (1OCJIE€ COBMECTHOTO aHAJIM3a) M pelaTh JMHEWHOE ypaBHEHHUE
WIM CHCTEMY JIMHEWHBIX YPAaBHEHUN MO YCIOBUIO 3a/ladyd, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Ja4M ITOJTYYEHHBIN pe3ybTarT.

Koopaunarel u rpaguxu. @yHkuuu

N300pakath Ha KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KHU, MHTEPBAJbl; 3alUChIBATh YKMCIIOBBIE NMPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOPAMHATAM;
CTPOUTH TPaPUKH JTUHEHHBIX PyHKIUH. CTpouTh rpaduk GyHkimu Y = kKX + b,

OnuceiBaTh € TOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU ([0 QJITOPUTMY YYEOHBIX NIEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;



LIEHa, KOJIMYECTBO, CTOMMOCTh; IIPOM3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonuth 3HaueHHe (PYHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.
[Tonnmate rpaduueckuii cnocod MNpeacTaBICHUA M aHanIM3a WHGOpPMAIUU;
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALIHMIO U3 TPA(UKOB peabHBIX MPOIIECCOB U
3aBUCUMOCTEM.

8 KUIACC

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HadYaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIIBHBIX
YuCeN I CPaBHEHMs, OKPYIJIEHUS W BBIYMCIEHUH; U300paxarh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPAWHATHOU MPSMOU.

[IpuMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHU, HCIOJIb3Yysl MPU HEOOXOJUMOCTH KaJbKYJSTOP; BBINOJIHATH
npocTeiiiiie npeoOpa3oBaHUsl BBIPAXKEHUN, COAEpXKAIIUX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJIBIIMX M MaJbIX YUCEN C MOMOINBIO JECATHYHBIX
npoOeii u crerneHelt yucna 10.

AuredpanvyecKue BbIPpaKEHUA

[IppuMeHATP NOHATHME CTENEHW C LEJNbIM  IIOKa3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIMX CTENEHW C LEeJIbIM IoKaszareieM (c
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUH).

BBITIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPEoOpa3oBaHUs pPalUOHATbHBIX
BBIPQ)KCHUI HAa OCHOBE MpaBWJI JEUCTBUI HAJ MHOTOYJIECHAMHU M anreOpanyecKuMH
POOSIMHU.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIIH.

[IpumensTe nmpeodpa3oBaHus BHIPAKECHUM JI PEUICHUs Pa3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATILHOU MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiats nuHelHbIE, KBaIpaTHbIE YPABHEHUS (C UCIIOJIB30BAHUEM CIIPABOYHOM
uH(popMaIMu) U palMoOHAIbHbIE YPAaBHEHMsI, CBOJSAIIMECS K HUM, CHUCTEMBbI JBYX
YPaBHEHHUM C ABYMs IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEHIINE WCCICIOBAHNUS YPABHEHWW M CUCTEM YPAaBHEHUH, B
TOM YHCJIE C MPUMEHEHHEM TpapuuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CHUCTEMa YPAaBHEHUW PELICHUs, €CIM UMEET, TO CKOJIbKO, W Tp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JICUCTBUM.

[lepexoauTh OT cioBecHOW (OPMYIMPOBKU 3agauu K e€ anredpandeckoit
MOJENN C TOMOIIBIO COCTABJIEHUA YPAaBHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M IIOJIyYEHHBIN PE3YIIbTAaT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHMS, OLIEHKH; PEIIATh
JTMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduyecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUIMHA

OmnepupoBarh Ha 0a30BOM YypoBHE (YHKIMOHAJIbHBIE MOHITHS M S3bIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAuUEHUs); OINpenessTh 3HaueHue (YyHKIUU IO



3HAYEHHIO aPIyMEHTA; ONPEIENATh CBOMCTBA (QyHKIMH 110 €€ rpaduky.
Crpouts rpaduky >aeMeHTapHbIX QyHKIMA Buaa , Y = X5,y = X3,y = +/x ,

k o o .
Y= —; ONHUCBHIBaTh CBOMCTBa 4YHCIOBOM ¢yHKIMU 10 e€ Trpaduky (mpu
X

HEOOXOJMMOCTH C HAMIPABJISIONICH MOMOIIBIO).

9 KUIIACC

Yuca 1 BBIYMCICHUS

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BemonuaTe apupMeTnieckre AeCTBHS ¢ pallMOHAIBHBIME YHCIIAMU, COYeTast
YCTHBIE W NHUCBMEHHBIE MPUEMBI, BBIIOJIHATh BBIYUCICHHS C UPPALHOHAIbHBIMH
YU CIIAMU.

HaxoauTp 3HaYeHUs CTENEHEN C UEIbIMU MMOKA3aTeIIMU U KOPHEN; BBIYNCIATD
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyrJisiTh  ACUCTBUTENBHBIE YHWCIIA, BBINOJHATH NPUKHIKY pe3yJibTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHEHBIE M KBAapAaTHBIE YPaBHEHUS, YPABHEHMSI, CBOJSILNECS K HUM,
IpocTeniIne JpoOHO-pallMOHANIbHBIE YPaBHEHHUS.

Pemate mnpocreimine CHUCTEMBI JABYX JIMHEHMHBIX YPaBHEHUU C JABYMs
IIEPEMEHHBIMU M CHUCTEMBI JIByX YPAaBHCHHH, B KOTOPBIX OJHO YpPaBHEHHE HE
ABJISIETCS JIMHEWHBIM (110 BU3YaJIbHOW OMOPE).

PemaTe mnpocTedime TEKCTOBBIE 3aJayd  alIreOpanyeckuM CIocodooM ¢
IIOMOUIBI0 COCTABJICHWS YPAaBHEHUS WJIM CHCTEMBI [BYX YPaBHEHUHM C JBYMs
IIEPEMEHHBIMH.

[IpoBOAMTE MPOCTEHIINE KCCICIOBAHNUS YPABHEHWW M CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C MPUMEHEHHEM TpapuuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUH PEILICHHUs, €CJIU UMEET, TO CKOJIBKO, U TIp.).

Pemarbh nuHEWHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaThb
pelIeHNe HEPaBEHCTB HAa YHCIOBOM MPSIMOM, 3alMCHIBATH PELICHHWE C IOMOILIBIO
CHUMBOJIOB.

PemaTe crucTeMbl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOLINE
KBa/IpaTHOE HEPABEHCTBO; U300paXKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PELLICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MTPU PEILIEHUN PA3IUYHbIX 337a4.

DyHKIUU

Pacnio3naBaTh (QyHKIMU H3y4EeHHbIX BHUJIOB. IloKa3plBaTh CXEMAaTHUYECKH
pacIoJIoKEHUEe Ha KOOPAWHATHOHN IUIOCKOCTH TrpadukoB (GyHKIuMdA Buma: y = KX,

k y
y=kx+bh, ,y=ax®+bx+c,y=x%y =+x,y= ~ B 3aBHCHMOCTH OT 3HAYCHHHA

KO3((PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (DYHKITUH.

Ctpouth W H300paxaTh CXEMAaTUYECKH TpauKy KBaIpaTUUHBIX (DYHKITHH,
OTHCHIBAaTh CBOMCTBA KBAJIPATUUHBIX (PYHKIIUH 10 X rpaduKam.

Pacno3naBaTh KBaapaTHuHyO (PyHKIHIO MO QopMmysie, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUHN U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUU.



YuciioBble MOCAECA0BATEIBLHOCTH H IPOrPeCCHH

Pacnio3naBaTh apu(pMETHUECKYI0 U TE€OMETPUUECKYIO MPOTPECCUU MPHU PA3HBIX
crnoco0ax 3aJaHusl.

BbIMONMHATS  BBIYMCICHUS €  HCIOJb30BaHHEM (GopMyl N-TO  4ieHa
apu(MeTUYecCKo U TeOMETPHUYECKOW MpOrpeccuil, CyMMbI NEPBBIX N 4IEHOB (C
OTIOPOM Ha CHPABOYHYIO HH(GOPMAIIHUIO).

PemaTte 3amauu, CBSI3aHHBIE C YHCIOBBIMU IIOCIEJOBATEIBHOCTAMH, B TOM
YuCclie 33/1a4d U3 PEAIbHOM KU3HU (C MCIOJIB30BAHUEM KaIbKYJISTOPA, HUQPPOBBIX
TEXHOJIOTHH).

GOEJNEPAJIBHASA PABOYAS ITIPOT'PAMMA YUEBHOI'O KYPCA
«'EOMETPUSA». 7-9 KIIACCBHI
Hean u3yuyeHus y4e0HOro Kypca

OO6mme uenu u3ydeHus ydeOHOro kypca «l'eoMeTpus» MpeCTaBICHbl B
ITOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA ypOKax I€OMETPHUH
oOyyvarolmuiicss y4yuTCsd TPOBOJUTH JOKa3aTEIbHbIE PACCYXACHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUYECHHUS, JOKa3blBaThb MCTUHHBIC YTBEPKIACHUS U CTPOHUTH
KOHTPIPUMEPHI K JOXKHBIM, MPOBOJUTH PACCYKICHUS «OT MPOTHUBHOTO», OTIMYATH
CBOMCTBa OT MPU3HAKOB, (PopMyIupoBaTh oOpaTHbIE yTBepXKIeHUs. B oOydeHuu
YMEHUIO PACCYXJaThb COCTOMT BaXXHOE BOCIIUTATEIIBHOC 3HAYCHUE W3YyUYECHHUS
F€OMETPHUH, TPUCYIIEE UMEHHO OT€YECTBEHHON MAaTEMATUYECKOM IIKOJIE.

BTopoli 1menpt0 HU3ydeHUs] TEOMETPUM SIBJISIETCA MCIIOJIB30BAHUE €€ Kak
WHCTPYMEHTA MpPH PEIICHUM KaK MAaTEMaTHUYECKUX, TaK M IPAKTHYECKUX 3ajady,
BCTPEYAIOIIMXCSA B  PEAIbHOM  KU3HU. ODTOMY  COOTBETCTBYET  BTOpasd,
BBIUHMCJIUTEIbHAS JIMHUA B W3YyYEHUHU TE€OMETPUM B IIKOJIE. [ 3TOrO ydwuTemnto
PEKOMEHIYETCS noaOuparTh 3aJ1auu MPAKTUYECKOTO Xapakrepa JUTSt
paccMaTpUBaEeMbIX TE€M, YYUTh OOYYaIOIIMXCS CTPOUTH MAaTeMaTHYECKHE MOJIeNU
pealbHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTh BBIYUCIEHUS UM  OIICHUBATh
aJICKBAaTHOCTh TMOJIYyYEHHOrO pe3yJsibTaTa. KpaliHe BaXHO NOMYEPKMBATH CBA3U
reOMETPpUM C APYTUMHU TIpeaIMETaMH, MOTHUBHPOBATH MCIOJIb30BaTh OIpPECIICHUS
reOMETPUYCCKUX (UTYP M TIOHATHH, JTEMOHCTPUPOBATH NMPUMEHEHUE IOJYYSHHBIX
YMEHHH B (PU3HKe U TEXHUKE. DTH CBA3W HauboJiee IpKO BUAHBI B TeMax «BeKTophD»,
«TpuroHomerpudeckue COOTHoOIEHus», «Meron koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy IMaHy B 7-9 Kiaccax wu3ydaercs YyueOHBIH Kypce
«l"'eomeTpus», KOTOpPBIA BKJIKOYAET CIEAYIOIIME OCHOBHBIE Pa3lesbl COAECPHKAHUS:
«'eomeTpuueckne Qurypsl W HX CBOHCTBa», «M3MepeHHe TreoMeTpUYecKux
BEIIMUMH», a Takke «JlekapToBbl -KOOPAMHATHI HA ILUIOCKOCTH», «BeKTopb»,
«JIBmxkenus miockocti» U «IIpeodpazoBanus mo100usD».

YyeOHbIl MIaH NperycMaTPUBAET U3YyUYEHUE TeOMETPUM Ha 0a30BOM YPOBHE,
UCXO0lld M3 He MeHee 68 ydeOHbIX YacOoB B Y4Ye€OHOM TOJy, BCEro 3a TpU roja



o0yueHus — He MeHee 204 Jyacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (IIO TOJIAM
OBYUYEHUS)

7 KIIACC

HavansHble noHsATHa reomerpuu. Touka, mpsiMas, OTpE30K, Jdyd. YToi. Buuel
yriaoB. BeprukanbHbele M cMexHbIE yIuBl.  buccekrpuca yria. Jlomanas,
MHOTOyTOJbHUK. [lapamiensHOCTh U NEPIEHUKYISIPHOCTD MPSIMBIX.

*CummMerpudnbie  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETPHH™S,
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MHPE.

*OCHOBHBIE ITOCTPOEHHUS C TOMOILBIO [IUPKYJIS U TUHEHKHA™.

TpeyrompHuk.  Bpicota,  MenuaHa,  OucCCeKTpuca, UX  CBOICTBa.
PaBHOOEpEHHBIN U PABHOCTOPOHHMM TPEYroibHUKUA. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU NapaJIeNbHBIX MPsAMbIX. CymMMa yrioB TPEYroJIbHHKA.
BHemHue yribl TpeyroiabHUKA.

[IpsMOyroyIbHBI ~ TpeyrosbHUK. (CBOWCTBO MeAMaHbl INPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEAEHHON K IMIOTeHy3€e. IIpu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBIN TPEyTroabHUK ¢ yriioM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYTOJIbHHKA™, HEPaBEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJIbLIEM YIJIE U OOJbIIEH CTOPOHE TPEYrOJIbHUKA.
[lepneHaAuKyIsIp ¥ HAKJIIOHHAS.

*T'eomeTprueckoe MeCTO ToueK.* buccekTpuca yria © CEepeIUHHBIN
NEPHEHANKYJISP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTh M Kpyr, XOpJa HW JIHaMEeTp, HUX CBOMCTBA. B3amMmHoe
pPacnoJIoKEHUE OKPYKHOCTH M npsiMoi. KacarenbHass M cekymas K OKPYKHOCTH.
Okpy>XHOCTb, BIIMCaHHasg B Yroi. BrnucaHHas # onMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

YeroipéxyronpHuku. [lapauiesorpaMM, €ro npu3Haku M CBOMCTBA. YacTHbIE
Clly4au TMapajuieorpaMMoB (MPSIMOYTOJIBHUK, pOMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M MPHU3HAKH.
[IpsiMmoyroJibHast Tpaneuus.

*Metoa yaBoeHus Meauanbl. [{eHTpanbHas cuMMeTpus.

Teopema darneca 1 TeopeMa 0 NPONOPIUOHATBHBIX OTpe3kax. CpegHue JMHUU
TpeyroyibHUKa U Tpaneuuu. LeHTp macc TpeyrojabHuUKa.

[Togobue TpeyronbHUKOB, KOd(hduimeHnt mnoaodusa. IlpusHaku mnom00Us
TpeyroJbHUKOB™. [IpuMeHeHne mogo0us nMpu perieHuy MPakTUYECKUX 3a1ad.

CpoiictBa miomanei reomerpuyeckux ¢uryp. Dopmynbl anas IO

3 3nech u manee * * 0603HAYEHB] TEMBI, H3yUEHHE KOTOPBIX HPOBOJAUTCA B 03HAKOMHTEILHOM IiaHe. [legaror
CaMOCTOSATEINIFHO OTpeNeNIeT 00beM H3y4aeMOoro MaTepHrala.



TPEyToJIbHUKa, MapajuiejorpamMmma, pom6a u Tpaneuud. OTHOLIEHHE IUIOIIAACH
noI00HBIX (uryp.

Brruncnenue miomaneii TpeyroabHUKOB M MHOTOYTOJIFHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mnpu permenun
MPAKTHYECKHX 3a]1ad.

CuHyCc, KOCHHYC, TaHT€HC OCTpPOTO yria MPSIMOYTOJBHOTO TpPEYroJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. TpHUroHOMEeTpHUecKre (PYHKIUU YTIIOB
B 30°, 45° u 60°.

Brincannble ¥ HEHTpalbHbIE YIJIbI, YTOJI MEXy KacaTeIbHON U XOPAOH. YTkl
MEXIY XOpAaMHU M CEKyUIMMHU. BrucaHHBIE W ONHCAaHHBIE YETHIPEXYTOJIHHUKH.
B3anMHoe pacnonoxkeHue ABYX OKpykHocteil. Kacanme okpyxkHocTteil. OOmime
KacaTeIbHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yriaoB ot 0° go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI TPUBEICHUS.

Pemenue TpeyroapHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Penienue
MPaKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

*TIpeoOpazoBanue nogodus. [lonodre coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 Ipou3BEAECHUN OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
CEKyUINX, TEOpEMa O KBaJIpaTe KacaTeIbHON™.

Bektop, gnmumHa  (MOIyJib) — BEKTOpa,  COHAIpPAaBJICHHBICE  BEKTOPHI,
MPOTHUBOIIOJIOKHO HAMPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpallMd  HAJ BEKTOpaMU. Pa3noxeHue BEKTOpa IO  JIBYM
HEKOJUTMHEapHbIM BekTopaMm. KoopauHatel BekTopa. CkajsipHOE NPOU3BEIICHHE
BEKTOPOB, MPUMEHEHUE JIJIs1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSMON™ U OKPY>KHOCTH
B KOOpJMHATaX, MEPECEUYECHUE OKPYKHOCTEW M MNPSAMBIX. METOJ KOOpPIHMHAT U €ro
MIPUMEHEHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYKHOCTU. ['pagycHast U paanaHHas
Mepa yrja, BBIUHCICHHME UIMH Jyr OKpyxHocTted. I[lmomane kpyra, cekropa,
CerMeHTa.

*JIBM>KEHHSI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUH (uryp (3JieMEeHTapHbIe
npeacrasienus). [lapamnensubiii nepenoc. [ToBopot™.

I[INTAHUPYEMBIE IIPEIMETHBIE PE3VJIBTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «I'EOMETPHS» (ITO
I'OIAM OBYYEHUA)

OcBoenune ydebHoro kypca «l'eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUs JOJDKHO OOecCleurMBaTh JOCTHKEHUE CIEAYIOIIMX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIHTATOB:



7 KIIACC

Pacrio3naBaTh n3y4eHHBIC T€OMETPUUECKIE (DUTYPBI, ONIPEACIIATh UX B3aUMHOE
pacmoiokeHne, n300paxaTh TEOMETPUYECKHE (DHUTYpPBHI; BBIONHITH YEPTEKU II0
yCIOBUIO 3a1auu. M3MepsATh JIMHEMHBIE W YTJIOBBIE BENWYMHBL. Pemarte 3amadun Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB.

Henatb rpyOyr0 OIEHKY JMHEHHBIX M VYIJIOBBIX BEJIMYMH MPEIMETOB B
peabHOM JKU3HHU, Pa3MEpPOB NPUPOJHBIX OOBEKTOB. Paznuuarh pasmepbl ATHX
00BEKTOB IO MOPSAJKY BETUUUHBI.

CtpouTh uepTeXH K TE€OMETPUYECKMM 3ajadyaM (C HCHOJIb30BAHHEM
CMBICTIOBOM OTIOPBI: HABOIAIINE BOIIPOCHI U/UITU alTOPUTMA YU€OHBIX ACHCTBUN).

[Tomp30BaThCA MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU ¥ CBOMCTBA paBHOOCPEHHBIX TPEYTOJILHUKOB IPHU PEIICHNH 3a]1a4.

[IpoBONTH NOKA3ATEIBCTBA HECTOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MpPU3HAKAMU PABECHCTBA IMPAMOYTOJbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIHUAHBI, MPOBEAEHHON K THIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJBHUKA, B
pelIeHUd TEeOMETPUYECKUX 3ajay (C HMCIOJb30BaHUEM 3PUTEIBLHON HArIsTHOCTH
1/unu BepOabHON OTIOPHI).

Onpenensts NapauieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOpbIE 00pa3yeT
C HUMH cekymas. Onpenenarb NapajuieJbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM IIPSMOU 10 TOUYEK APYTOH MPSIMOM.

PemaTe 3a1auun Ha KjeT4yaToi Oymare.

[IpoBOIUTH BHIYMCIICHUS U HAXOJAUTh YUCIOBbIC U OYKBEHHbIC 3HAUCHUSI YTJIOB
B T€OMETPHUYECKHX 3aJayax C HCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTrOJIbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX IMPU TEPECECUCHUU JBYX
MApAJUICIBHBIX TPSAMBIX CEKylIed. Pemate mpakTUyecKue 3a1auv Ha HaXO0XKICHUE
YIJIOB.

NmeTh npencTaBiieHUE 0 TOHATUE TEOMETPUUECKOTO MECTa TOUEK.

DopMynUpOBaTh ONPEAECICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETPA
OKPYHOCTH, MOJIb30BATHCS MUX CBOMCTBAMH. YMETh MNPUMEHSTH 3TU CBOMCTBA IPHU
peLIeHUH 3a1a4.

OpueHTUpPOBATHCS B MOHATHSIX: ONMKMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpY>KHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTroJbHUKA MEPECEKAOTCs B OJTHON TOYKE, U O TOM, YTO
CEpEIMHHBIE MEPIEHAUKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCA B OJHOU
TOYKE.

OpueHTUpOBaThCS B TMOHATUSAX M ONEpUPOBaTh Ha 0a30BOM YpOBHE:
KacaTelibHasg K OKPY>XHOCTH, Te€OopeMa O NEepHeHAUKYJSIPHOCTH KacaTeJIbHOU H
paanyca, IpOBEIEHHOTO K TOUKE KaCaHUSI.

NmeThs mpencTtaBieHHE O MPOCTEHMIIMX TE€OMETPUUECKHX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C TOMOUIBIO IUPKYJISI U
JINHEUKU.



8 KUIIACC

Pacrio3HaBaTh OCHOBHBIE BHUABI  YETHIPEXYTOJBHUKOB, HX  DJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MPH PEIICHUH T€OMETPHUUECKHX 3a/1ad.

OpueHTUPOBATbCS B MOHSITHH — TOYKHU IEPECEYEHUs MEIUaH TPEyrojibHUKa
(1IeHTpa Macc) B pelieHruy 3a1a4.

BnaneTs nmoHsiTHEM CpeAHEN JIMHUK TPEYTOJbHUKA U TPAMELNH, MPUMEHSITh UX
CBOMCTBA NP PEIICHUH MPOCTEHIIINX TeOMETPUUECKHX 3a7a4. VIMeTh npeacTaBieHue
o Tteopeme daneca u TeopeMe 0 MPOMOPIUOHATBHBIX OTpEe3KaX, MPUMEHATh UX AJIs
pEIIeHHs] MPAKTUYECKUX 3a]1a4 (C OTOPO Ha 3pPUTENIbHYIO HATJISITHOCTH).

[IpuMeHsTh NpU3HAKK TMOAOOUS TPEYTOJIbHUKOB B PEIICHUH HECIOXKHBIX
reOMETPUUYECKUX 33/1a4.

[Tonb3oBatbess Teopemoit [ludaropa st permieHuss TEOMETPUYECKUX U
MPAKTUYECKHX 3a]1a4.

Bnagerp moHSATHSMH CHHYCa, KOCHMHyca M TaHT€HCAa OCTpOro yria
OPSIMOYTOJIBHOTO TpeyroidbHUKa. [10/b30BaThCs 3TUMHU TOHATHSIMH IS PEIICHUS
MPaKTUYECKHX 3a7a4 (TIpy HEOOXOJUMOCTH C OMOPOM Ha aJITOPUTM TPABHIIA).

Boruucnate  (paznuuHbiMH - criocoO0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(pOpPMaLlMIO) IUIOUIaJAb TPEYroJbHUKA M IUIOMAAXM MHOTOYTOJbHBIX (QUIYp
(moaB3ysch, rAe He0OX0AUMO, KaNbKYIITOpOM). [IpuMEHATh MOTyYeHHbIE YMEHUS B
MPAKTUYECKUX 3ajauax.

Bnagerp NOHATHAMM BIMCAHHOTO U IIEHTPAJIbHOIO YIJia, HCIOJIb30BaTh
TEOPEMBbl O BIIMCAHHBIX YIJIaX, yriaxX MEXIy XOpAaMU (CEKYLIUMH) U YIJIe MEXIY
KacaTeJIbHOM M XOPJAOU NPH PEIICHUH NPOCTEUIINX TEOMETPUUECKHX 3a/1a4.

Bnagers MOHSATHEM OMHMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHITh CBOMCTBA
OMMHICAaHHOTO YETHIPEXYTOIBHHUKA MPU PEIICHUH MPOCTEHIIIHNX 3a/a4.

[IpuMeHsTh TOMydeHHBIE 3HAHWSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETH JUTS 3a]]a4 PEeaTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCICHUS C
NPUMEHEHHEM TMOoJ00Ms ¢ TPUTOHOMETpHH  (MOJIB3YACh, THe HEo0XO0auMo,
KaJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO  PA3JMYHbIE AJIEMEHTHl MPSMOYTOJIbHOTO TPEYTrOJbHUKA («pEIIeHHE
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY»). HaxouTh (C MOMOLIBIO KaNbKYJISATOPA) JUIMHBI U
YTJIBI [T HETAOJIMYHBIX 3HAUCHUH.

[Tonb30BaTbess (opMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxXOXKIEHUS COOTHOIIEHHH MEXAYy TPUTOHOMETPUYECKHUMHU
BEITMYMHAMU (C OMOPOH Ha CIPABOYHYIO HH(HOPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA (PELIEHUE TPEYrOJbHUKOB»), NPUMEHATh UX MpHU
pELIeHUH NPOCTEHIIINX FTEOMETPUUYECKUX 3a]1ay.

Bnanets nouarusimu npeoOpa3oBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HeIX ¢uryp. Ilonb3oBaThCcsi CBOMCTBAMU MOAOOMS TPOU3BOJIBHBIX (QUTYD,



YMEThb BBIYUCIATh JUIMHBI U HAXOAMTh YIWIbl Y MOJOOHBIX (QuUryp (Mo aaroputmy
y4ueOHbIX aeiicTBuil). IIpuMeHsTh cBoOMcTBa MOAOOMsS B MPAKTUYECKHX 3a/ayax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYpP B OKPYKAIOLIEM MUPE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yalbHOW OMNOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEIAECHUHU OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHMMATh UX TEOMETPUUYECKUN M (U3NYECKUN
CMBICT, TPHUMEHATh HMX B PEIICHUU TEOMETPUUECKUX U (PHU3NYECKUX 3ajad.
IIpuMEHATh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB JUUISl HAXO0XKACHUS JUIMH U YIJIOB.

[Tonb30BaTHCA METOAOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Bianets NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI JIyTHM OKPYKHOCTM M PaJAMaHHOM MEpBI YIVIA, YMETb BBIYMCILITH IUIOLIA/b
Kpyra u ero uacreil (c omopoil Ha crnpaBouHyl uH(popMauuto). Ilpumensars
MOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

Haxonute ocu (WM UEHTPbI) CHUMMETpHHM (UTYp, TPHUMEHSTh JBHIKECHHUS
IJIOCKOCTH B MPOCTEUIINX CITyqasiX.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa IMPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIN JJIA 33a]1a4y peaibHOU *KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHHUS C
MPUMEHEHUEM T0J00MS W TPUTOHOMETPUYECKMX (PYHKIUU (MOJB3ysACh, TJE
HEO0O0XO0JIUMO, KATbKYJISITOPOM).

OEJNEPAJIBHASA PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

Hesu ndyyenust yueOHOro Kypca

B coBpemMeHHOM IH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHUKA TPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHSI MPAKTHYCCKUX MPUIIOKECHUN, TaK U
UX ponu B oOpa3oBaHuW. KaKIplii 4YeJoBEK IMOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIINUXCS Y HETO JaHHBIX. A i1 000CHOBAaHHOTO NMPHUHSATHS PEIICHUS B
YCJIOBHSIX HEIOCTaTKa WM W30bITKa HHPOPMAIIUA HEOOXOIUMO B TOM YHUCIIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE MbINLIeHue. IMEHHO mosTOMYy
OCTPO BCTaja HEOOXOAUMOCTh CGHOPMHUPOBATH y OOYYAIOMIMXCA, B TOM YHCIIC
oOyyvaroruxcst ¢ 3[IP, dbyHKIMOHATBHYIO TPaMOTHOCTh, BKIIIOUAIOIIYIO B ceOsl B
KaueCcTBe HEOThEMJIEMON COCTABJISIONIEH YMEHHE BOCIPUHUMATh M KPUTUUYECKH
aHAIM3UPOBaTh WH(GOPMAIIUIO, TIPEACTABICHHYIO B Pa3NuYHBIX (opMmax, MOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTHX pEATbHBIX TIPOLECCOB M  3aBUCUMOCTEM,
MIPOU3BOANTH TMPOCTCHINIME BEPOATHOCTHBIC PacUEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITMTIIAaMU cOOpa, aHaliu3a W MPEICTAaBIICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIITAET 00yUarOIIMXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpykType mporpamMMmbl ydeOHOTO Kypca «BeposTHOCT M CTaTHCTHKA»
OCHOBHOM IIIKOJIBI BBIJICJICHBI CIICAYIONMINE COICPKATeIbHO-METOIUYSCKIC JIMHHH:
«IIpencraBmenne JMaHHBIX W ONHWcCATelIbHAs CTAaTHCTHKaA»; «BeposTHOCTHY;
«2nemMeHThl KOMOMHATOPUKNY; « BBenenue B Teoputo rpadony.

Conepxanue nmuann «lIpencraBienne JaHHBIX M OMUCATEIbHAS CTATHCTHKA



CILy’KUT OCHOBOM 151 pOpMUpOBaHUS HABBIKOB pabOThl ¢ UHPOpMAIIMEN: OT UTEHUS U
WHTEpIpeTannn WHPOPMAIMU, TPEACTABICHHOW B Ta0iWIlaX, Ha auarpaMmax Hu
rpadukax g0 cOopa, MPEACTAaBICHUS W aHalW3a JaHHBIX C HCIOJIb30BAHHEM
CTaTUCTUYECKUX XApaKTEPUCTUK CPEIHMX U pacceuBaHusa. Paboras ¢ 1aHHBIMH,
oOyuatomuecs: ¢ 3[1P ydarcsi cyuThIBaTh U1 UHTEPIPETUPOBATH JIAHHBIC, BBIJIBUTATh,
apryMEHTHPOBaTh M KPUTHUKOBATH MPOCTEUIINE THUIIOTE3bl, Pa3MBIIUIATh HaJl
(dakTOpamMu, BBI3BIBAIONIMMUA HW3MEHYHMBOCTh, W OIICHMBaTh WX BIUSHHUC Ha
paccMaTpUBaEMbI€ BEIMUYUHBI U MTPOIIECCHI.

NHTYyUTUBHOE MPENCTABICHUE O CIIy4YalHOM W3MEHYMBOCTH, HCCIEIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAaHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopun BeposTHocTed. bombinoe 3nauenue misa obydaromuxcs ¢ 3[1P 31eck nmerot
NPAaKTUYECKNE 3aJaHUsl, B YAaCTHOCTU OMBITHI C KJIACCHUYECKUMHU BEPOATHOCTHBIMU
MO/JICIISIMU.

[loHaTre BEpPOSTHOCTH BBOJUTCS KaK Mepa MPaBAONOA00US CIIy4yailHOTrO
coobiTus. [Ipu n3ydenun kypca oOyuaromuecs ¢ 3[1P 3HakoMATCS ¢ MpOCTEUIIUMHU
METOJIaMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYYallHBIX  JKCIEPUMEHTaX ¢
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU ~ HMCXOJAaMHU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMM  CTaBUTh M peIIaTh OoJiee CIOXKHBIE 3aaadd. B Kypc BXoasT
HAYAJIbHBIE TPEIACTABIEHUS O CIyYalHbIX BEJIMYMHAX M HUX  YHCJIOBBIX
XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBJISETCS 3HAKOMCTBO OOYYarOIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMHU OINEpalusMU HaJ  MHOXECTBAMH,
paccMaTpyUBalOTCA NPUMEPBl NPUMEHEHHUs I pELIeHUs 3a4ad4, a TaKkKe
MCIIOJIb30BAHUS B IPYTUX MAaTEMAaTHUECKUX Kypcax v YUEOHBIX MpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax uzydaercsi Kypc «BeposiTHOCTh M CTaTUCTUKa», B KOTOPBIi
BXoHAT pazgensl: «lIpeacraBneHrne MAaHHBIX M ONUCATENIbHAs CTAaTUCTUKAY;
«BepoarHocThy; «IneMeHThl KOMOMHATOPUKNY; « BBeneHue B Teoputo rpadony.

Ha u3ydenue nanHoro xkypca oTBOAMT | y4eOHBINM Yac B HENETIO B TCUCHHE
Kakoro roga odydenus, Bcero 102 y4ueOHBIX Jaca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOATHOCTDH 1 CTATUCTUKA (I10
I'OIAM OBYYEHUA)

7 KIIACC

[IpencraBienre naHHBIX B BUAE TaOJUIL, AUarpaMM, rpadukoB. 3aroHEHUE
Ta0JIUILl, YTEHHE U MMOCTPOEHUE JTUarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peanbHBIX IpoleccoB. M3BneueHne nHpopManuu U3 IuarpamMmm U
Ta0JINII, UCTIONB30BAHUE U UHTEPIPETALUS JAHHBIX.

OnucartenbHas CTaTUCTHKA: cpeAHee apudmeTnyeckoe, MeauaHa, pa3Mmax,
HauOoJiplliee M HaUMEHbIIEE 3HA4YeHUs HaOoOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIly4YaliHOM U3MEHYUBOCTH.

*CnyuallHbIN SKCHEPUMEHT (OMBIT) W Cilay4yaiiHOe coObiTHe. BeposiTHOCTh H



yacTtoTa. Posib MaJlOBEpPOSATHBIX U MPAKTHUYECKU JTOCTOBEPHBIX COOBITUI B IPUPOJIE U
B 00mecTBe. MOHETA M MIpallbHAs KOCTh B TEOPUH BEPOSTHOCTEN™?,

*T'pad, BepmmHa, pedpo. Crenens BepmmHbl. Yucno pédep u cymmapHas
crenenb BepunH. [IpencraBnenue o cBssHoctu rpada. Llemm u mmxmbel. I[lytu B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenne 06 OprueHTHPOBAHHOM Tpade.
Pemenwue 3ama4 ¢ momorirsio rpagoB™.

8 KJIACC

[IpencraBieHne qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepanuu  Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIEpeceueHne, nonoiHenne. CBoMCTBa onepauuii Haj
MHOKECTBAMH: NIEPEMECTUTENBHOE, COYETATENBHOE, pacIpenenuTenpHoe,
BKJItOUeHUs. Vcnosnp3oBaHue TrpauUuecKkoro MPEACTABICHUS MHOXECTB  Jis
OIMCAaHUs PEAbHBIX IIPOLIECCOB U SABJICHUM, IPU PELICHUH 3a1a4.

*M3mepenne paccerBaHMs AaHHBIX. Jlucrnepcusi U CTaHAAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpamMma paccenBanus™.

OneMeHTapHble COOBbITHS  ciayyaiiHoro omnbiTa. Ciy4ailHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crny4aiinbiii BBIOOp. CBA3b MEXK]ly MaJOBEPOATHBIMU U TIPAKTUYECKU JTIOCTOBEPHBIMU
COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOICTBa J€pEBbEB: EIMHCTBEHHOCTh ITyTH, CYIIECTBOBaHUE
BHUCSIYEH BEPILIMHBI, CBSI3b MEXKIY YWCIOM BEPIIMH U yucioM pédep. Ilpasuio
YMHOXEHHs. Penienne 3a1au ¢ noMoibto rpagos.

[IpotuBononoxkueie coObiTus. [uarpamma Oinepa. OObeAuHEHHE WU
nepeceuenne  coObituii.  HecoBmectHble  coObiTus.  DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCIJIOBHAsE BEpOATHOCTh. [IpaBuino ymHoxkeHus. HeszaBucumelie
coowiTusa. IlpencraBienue skcnepuMeHTa B BUAEe JepeBa. PemieHuwe 3agad Ha
HaxXO0XJICHUE BEPOSATHOCTEH C IIOMOIIBIO JEpeBa CIy4YalHOIO JKCIIEPUMEHTA,
auarpamm Ditnepa*.

9 KUIIACC

[IpencraBienne JaHHBIX B BUAE  TaOiuL, JAMarpaMM, TIpaduUKoB,
MHTEpIIpeTalus JaHHBIX. UTeHHe U MOoCTpoeHHe Tabiul, AUarpamm, rpadukoB Mo
pEeaIbHbIM JaHHBIM.

[TepectanoBku u (axropuan. CoyeTaHuss U YUCIO COUYETaHUU. *TpeyrosbHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BaHHUEM KOMOUHATOPHKH.

*T'eomeTpuueckasi BeposTHOCTb. CiydaiiHbI BBIOOp TOYKH M3 (QUIYpbl Ha
MJIOCKOCTH, U3 OTpe3Ka U U3 IyT'H OKPYKHOCTH™.

HcnbiTanne. Ycnex u Heygaya. Cepust UCIIBITaHUM 10 nepBoro ycnexa. Cepus
ucneiTanuii bepayu. BeposatHocTu coObITHI B cepun UcnibITaHui bepHyu.

CnyvaiiHasi BEJIMYMHA M PACIPENCIICHUE BEPOSITHOCTEH. MaremaTtnudeckoe

4 3nech u manee * * 0603HAYEHH] TEMBI, H3yUEHHE KOTOPBIX HPOBOJAUTCA B 03HAKOMHTEILHOM Iiane. [legaror
CaMOCTOSATEINIFHO OTpeNeNIeT 00beM H3y4aeMOoro MaTepHrala.



oXugaHue M aucnepcusd. [IpuMepel  MaTreMaTH4eCcKOro  OXHUAAHUSA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIWYMHBL. MaTeMaThudeckoe OXUIAHHWE U
TUCIIEPCHUs CIIyYalHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUU bepHyum».

[Tonarue o 3akoHe OONBIIMX yuced. M3MepeHue BEpOATHOCTEW C MOMOIIBIO
yacToT. Posib 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.

IINTAHUPYEMBIE ITIPEJIMETHBLIE PE3VJIbTATBI OCBOEHI A
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTD U
CTATUCTHUKA» (ITO TOAAM OBYYEHUA)

HpCI[MCTHI)Ie PE3YJIbTaTbl OCBOCHHU KypCa «BCpOHTHOCTL U CTaTUCTHKa» B 7—
9 knaccax XapaKTCPU3IYIOTCA CICAYIOIMUMHA YMCHUAMMU.

7 KIIACC

Uutate wuHPOpMAIMIO, TPEACTABICHHYI0O B Ta0JMIax, Ha JgUarpaMMax;
IpEJICTaBIsATh JaHHblE B BHUAE TaOJUL, CTPOUTh JAMATrPAMMBbI (CTOJIOMKOBBIE
(cTronbuatbie) U KPYroBbI€) IO MACCHBAM 3HAUYEHUM (C MCIIOJIH30BAHUEM 3PUTEIBHON
HaIJISIIHOCTH W/WIH BEpOaIbHOM OMOpHI).

OnucelBaTh ¥  HUHTEPNPETHUPOBATH  pEalbHBIE  YWCIOBHIE  JaHHBIC,
Mpe/ICTaBICHHBIE B TA0IHIIAX, HA qUarpammax, rpadukax.

OpueHTUpOBaThCA B TOHATUSAX W OIEPUPOBATH MMH Ha 0a30BOM YpOBHE:
cpenHee apupMeTruyecKoe, MeraHa, HauOoJblllee 1 HAMMEHbIIIEE 3HAUYEHUs, pa3Max.

NMeTp mnpencraBieHUE O CIy4YalHOM WM3MEHUYHMBOCTHM HA IIPUMEpax ILIEH,
(¢u3NyeCKUX BEJIMYMH, AHTPOIIOMETPUUYECKUX JAaHHBIX; HMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

8 KUIIACC

M3Bnekath M mpeoOpa3oBbIBaTh HH(MOpPMALUIO, TMPEACTABICHHYIO B BUJE
Tabiul, auarpamm, rpaduKoB; MPEACTABIATh JAHHBIE B BHUJE TaOJML, JUarpamw,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX
nokasaresiei: CpeAHMX 3HauyeHUM M Mep pacceuBaHus (pa3Max, JIUcCHepcus U
CTaHJaPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pe3yJibTataM U3MEpeHud U HaOmoAeHUN (C  HCIOJb30BaHUEM  3PUTEIHLHOMN
HarJIsiTHOCTH W/UJTM BepOabHON OTIOPHI).

HaxonuThe BEpOATHOCTH CIy4alHBbIX COOBITUM B ONBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTapHbIX COOBITHI,, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU COOBITUAMHM (C MCHOJIB30BAHMEM 3PUTENBHOW HATJSAHOCTH W/WIA
BepOaNbHON OMOPHI).

HNmets mnpencrtaBieHue O TpadUyecKuX MOJCNAX: JEpeBO CIy4ailHOro
AKCIIEpUMEHTA, AUarpaMMbl DUJepa, YUCI0BAs MPsAMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITIOJHSATH ONEpalK HaJl MHOKECTBaAaMH: 00beIMHEHNUE, TIEpeceUeHHE, TOTIOTHEHUE;



HNEPEUYUCIIATh  DJIEMEHThl MHOXKECTB; IPUMEHSTh CBOHCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BH3yaJIbHOW OMOPHI).

Wmets mpencraBieHne o rpaduyecKkoM MpeCTaBICHWE MHOXKECTB M CBS3ed
ME3K]ly HUMH JUJIsI OTIMCAHUs MPOLIECCOB U SIBJICHUM, B TOM YMCJIE IIPU PELICHUN 3a1a4
U3 JPYTUX Y4eOHBIX MTPEIMETOB U KYPCOB.

9 KUIIACC

W3Bnekats u mpeodpa3zoBeIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
HMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpa@ukoB; NPEACTaBIATh JaHHBIE B BHUJE
Ta0JIUI, AUarpaMm, rpauKoB.

Pemarp mpocTeiiinyne 3amaud OpPraHU30BAHHBIM IEepeOOpOM BapUaHTOB, a
TaK)Xe C UCIOJIb30BAHNEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX JJIsi MacCHBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHUCJIE CPEAHUE 3HAUECHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAUEHUH M YaCTOThI COOBITUS, B TOM 4YHCIE TOJb3YSCh
pe3ysibTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOII0eHHM (C OMOpPOil Ha CIPaBOYHYIO
uH(popMaIuio).

HaxoauTh BepOATHOCTU CIydyallHBIX COOBITHI B HM3YYEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
WCTIBITAHHUM J10 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyuIn.

NmMeTp mnpencraBieHWEe O CIy4YalHOM BEIMYMHE W O PACHPENCIICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YallHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIMX YHUCEN B
MIPUPOJIE U OOIIECTRE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtnueckoe INIAHUPOBAHUC M KOJHYCCTBC YaCOB, OTBOAMMBIX Ha OCBOCHHC Ka}K,HOﬁ TCMBI yqe6HOFO nmpecamMcTa

«MaremaTuka» QenepajbHON alanTUPOBAHHON OCHOBHOW 00pa3oBaTENIbHON MpOrpaMMbl OCHOBHOI'O OOWIEr0 0O0pa3oBaHUsA
oOyuarommxcs ¢ 3aACpKKOM MCUXUYECKOIO pPa3BUTHA, B LIEJIOM COBNAJAIOT C COOTBETCTBYIOIIMM pa3lesioM (erepabHOM
pabodeil mporpaMMel yueOHOro npeamera «MaremaTtuka» oOpa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS.
[Tpu sTom Opranusanus BIpaBe caMa BHOCUTbh U3MEHEHHUS B COJAEpKAHHME U paclpesesieHue y4eOHOTro MaTepuana Mo rojaam
oOyueHusi, B IMOCJIEJOBATEIbHOCTh H3YYEHUS TEM U KOJMYECTBO YAacOB HA OCBOEHUE KAXKIOW TEMBbI, OIpeleIeHHE
OpraHU3alMOHHBIX (opM 00yueHus U T.11. OOOCHOBAaHHOCTH JIAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid Y MK, nHIuBHTyanbHBIMUA NCUXO(DU3NIECKUMU OCOOCHHOCTAMH KOHKpETHBIX oOyuaromuxcs ¢ 3I1P, ctenensio
YCBOEHHOCTH WMH YYEOHBIX TE€M, PEKOMEHJALMSAMHU IO OTOOpY M aJanTalud y4deOHOro marepuana IO MAaTeMaTHKeE,
IIPEACTABICHHBIMU B [ [0SICHUTENIBHON 3aITMCKE.

5 kimace (He menee 170 u)

Ha3Banue
pasaeJa (Tembl)
Kypca (4uciao

OcHoBHOE cogepkanne

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4YAKIIHXCS

4acoB)
HaTtypaabHble Jecatuynas cucrema cuucieHus. Psjn HaTypanpHbIX unceln. |UuTarh, 3anucbiBaTh, CPABHUBATHL HATYPAJIbHBIE 4YHUCIA,
unciaa. leiicrBus ¢ |Hatypansubii psg. Yucno 0. HarypanbHble uyuncia Ha|y4acTBOBATH B 00CY:KIEHHH CIHOCOOOB YIODPSIIOYMBAHMS
HATYypPaJbHbIMH KOOp-IWHATHOU MPSAMOM. CpaBHeHnue, OKpYTJICHHUE | YU CEe.
YU CIAMH HaTypaJbHBIX YUCEIL HN300paxarb, KOOPAMHATHYIO IMPSAMYyIO, OTMe4YaThb 4YKCIIA

(43 u)

Apudmernueckue JeHCTBUS C HaTypaJbHBIMH YHCIIAMH.
CpolicTBa HyJsl IpU CIOXKEHUM M -YMHOXXEHHMH, CBOWMCTBa
eIMHMLIBI  Tpu  yMHOXeHuu. IlepemecturenbHoe U
COUETATEIbHOE  CBOMICTBA  CJIOXKEHUS WM YMHOXCHMS,

*pacrpeeNuTeIbH0e CBOHCTBO YMHOKEHUS ™ 4.

TOYKaMH Ha KOOp,ZII/IHaTHOI\/'I prIMOP'I, HAXO0AUTh KOOPIWHATBLI
TOYKH.

HccnenoBarh cBolicTBa HaTypaiabHOro psaa, uncen 0 u 1 npu
CJI0’KEHUU U YMHOKECHHH.

Hcnoab3oBaTh NpPaBHJI0 OKPYIVIEHUS HATypalbHBIX YHCEI
IpH HEOOXOIMMOCTH C OTIOPOM Ha alTOPUTM IPaBUIIA.




*JlenuTenmnn W KpaTHBIE® 4dHCIA, pa3joKEHHWE 4YKClIa Ha
MHOXxuTenH. [lenenue c¢ ocratkom. [IpocTtelie W cocTaBHBIE
yucna. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*.

Crenenb ¢ HaTypaJIbHBIM IMOKAa3aTEJIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemienue TeKCTOBBIX 3a/1a4 HA Bce apuMeTHuecKue AeHCTBus,
Ha JIBUKEHUE U MOKYTKH.

BopinoJHATs, apumeruvyecKue AeMCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIYMCIATHL 3HAUYCHUS YHCIOBBIX BBIPAXKEHHUU CO
CKOOKaMHu 1 0e3 CKOOOK.

3anucpIBaTh NPOU3BEJCHNUE B BUJIC CTEIICHU, YHTATh CTCIICHH,
HCNOJIB30BATHL TEPMUHOJIOTHI0 (OCHOBaHUE, I10Ka3aTellb),
BBIYHCJISATh 3HAYEHHsl CTETNCHEH IIpU HEOOXOAMMOCTH C
BU3yaJIbHOW OIIOPOM.

BhInoTHATL, TNPUKUAKY M OIEHKY 3HAYCHUM YHCIOBBIX
BBIPAKCHUI, MpPeAIaraTb U NPUMEHATH NPUEMBbI MPOBEPKHU
BBIYMCIICHHI.

Hcnonp3oBaTh NpU  BBHIYMCICHUSX MepeMeCTUTEIbHOE U
coueraTejbHOE CBOMCTBAa CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUsT™;
dbopMynHpoBaTh U TNPUMEHATH IPaBUIa MPeodpa3oOBaAHHA
YHCJIOBBIX BbIPa:KeHUil Ha OCHOBE CBOMCTB
apupMeTnyecKuX JIeliCTBHII NpUM  HEOOXOAMMOCTH C
HAINPaBJAIOLIEH IOMOILIbIO.

@opmMyaupoBaTh ONpeaeJeHHsl JEIUTeNs M KpaTHoOro (c
OTIOpON Ha QJIrOpUTM TIPaBWIA), HA3BIBATh JCIUTEIU U
KpaTHBIE YMCIIa; PACMO3HABATDH IIPOCTBIE U COCTABHBIEC YMCIIA;
(hopmyJMpoBaTH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aNropuTM IMpaBUJa); NMPUMEHATH
AJITOPUTM  PA3JIOKEHHUs] YWCIa Ha TMPOCThIE MHOXUTENH;
HAXOJIMTh OCTATKH OT ACICHUS U HEIOJIHOE YaCTHOE.
Pacnmo3HaBaTh MCTHHHEIE U JIOKHBEIC BBICKA3BIBAHHS O
HATypaIbHBIX YHUCIax, NPUBOAUTH NpuMepbI 51
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPHULAHUSA
BBICKA3bIBAaHUN O CBOMCTBaX HaTypaJbHBIX YUCEN C OMOPOU Ha
obpaszerr.

Pemiath TeKCTOBBIE 3aMaud  apUPMETHUYECKHM CIIOCOOOM,
HCNO0JIb30BaTh 3aBHCHMOCTH MEXIy BEIHYMHAMH (CKOPOCTb,
BpeMsi, PacCTOSHUE; 1IeHa, KOJIUYECTBO, CTOMMOCTh U JIp.) TPHU
HEOOXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WH(OpMAINH:
aHAJIM3MPOBATH TEKCT 3a/1a4uM, mepedopMyJIHPOBATH YCIOBHE,




U3BJICKATH HEOOXOAMMBbIE JTaHHBIE, yCTaHABJIUBATH
3aBUCHUMOCTH MEXJy BEIMYMHAMU IpU HEOOXOAMMOCTH C
HaIIPABJIAIOLIEH ITOMOLIBIO.

MopaenupoBaTrh XOJ PEIICHUS 33Ja4d C IOMOILBIO PUCYHKA,
CXEMBI, TAOIUIIBL.
IMpuBogurs, pa3duparb
pelIeHUN  TEeKCTOBBIX  3a4ad
HaMpaBJISIONIEH TOMOUIBIO).

C noMombI0 MeAarora OLMEHUBATH IOIYYCHHBIM PE3YJIbTAT,
OCYLIECTBJIATH  CaMOKOHTPOJb, IPOBEPsAs  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLUIMOKH.

*Pemats 3amaum ¢ MOMONMIBIO Mepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHs apU(PMETUKH.

paSJ'II/I‘IHI)Ie
(mpu

pEILICHMsI, 3alucu
HEOOXOAUMOCTH C

Harasanas
reomerpus. Jimanu

Ha IMJIOCKOCTH
(12 1)

Touka, npsimas, OoTpe3ok, Jyd. Jlomanas. M3MepeHue IIvHbBI
OTpe3Ka, METPUYECKUE €IMHMIBI HU3MEpPEHUs  JJIMHBIL.
OKpY’>KHOCTb U KpYT.

[Tpaktuueckas padota «IlocTpoeHue y3opa U3 OKpyKHOCTEW».

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBIM, TYNOW W Pa3BEPHYTBHIM YIJIBL

[IpakTuueckas padota «IlocTpoeHue yriaosy.

Pacno3HaBaTh Ha dYeprexax, pUCYHKaX, ONHCHIBATD,
UCIIOJIb3Ysl TEPMHUHOJIOTHIO, W HM300paskaTb C IIOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOJUMOCTU IO
BU3YaJIbHOW OMOpe): TOUKY, HpPSAMYI0, OTPE30K, Jyd, Yrod,
JIOMaHY10, OKPY>KHOCTb.

Pacno3naBath, NpUBOAMTH NMPHMeEPHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OopMy H3YYEHHBIX (UTYp, OIEHHMBATH HX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHENHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI JJIS
IIOCTPOCHMS] U U3MEPECHUS: M3MEPATDH UIMHY OTPE3Ka, BEIUUUHY
yIia; CTPOMTH OTPE30K 33JaHHOW JUIMHBI, YIOJI, 3aJaHHOU
BEJINYMHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOMTH
OKPY>KHOCTB 33JJaHHOT'O paJinyca.

N300paxkaTth KOHPUIypallMM TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPY>XKHOCTEH, HMX 4YacTed Ha HEJIMHOBAaHHOH U
KjeT4yaToil Oymare; mpeajaratb, ONMHCHIBATH M 00CYKIATh
Croco0bl, AaJropuTMbl TIIOCTPOCHHS IIOCIE€ COBMECTHOTO
aHayn3a.

Pacno3naBarh U H300pakaTh Ha HEJIMHOBAHHOW M KJIETYATOMN




Oymare TpsSMOW, OCTpBIH, TymoOH, pa3BEPHYTHIA  YIIIBL
CPABHUBATDH YTJIbL.

Bb1uucasTh JUIMHBI OTPE3KOB, TOMAaHbIX.

ITonnumMaTe M HMCHOJB30BATh MPH PEIICHHH 3a4ad4
3aBMCHUMOCTH MEXK]Y €IMHHUIIAMU METPUYECKON CUCTEMBI MEp;

SHAKOMHUTBHCHA C HEMCTPUIYCCKUMHU CUCTEMAaMU MEP, BbBIPAXKATD

JUIMHY B pPa3lMYHBIX  CIUHUIIAX  W3MEPECHHs]  IpHU
HEOOXOJIMMOCTH C OIOPOH Ha CIIPABOYHYIO HH(POPMAITHIO.
HccnenoBarh  Gurypsl ©  KOHpHUTypanuu, HCIOIb3YS
UG POBBIC PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 u)

HpoOb. IlpaBunbHble M HempaBuibHbBIE JApoOu. (OCHOBHOE
cBOicTBO Apodu. CpaBHEHHUE IPOOEH.

CrnoxeHue 1 BelYUTaHHE OOBIKHOBEHHBIX ApobOel. CmenanHas
IpoOb. VYMHOXEHHE U JeJeHHE OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-O0paTHBIE IPOOH.

Pemienue TeKCTOBBIX 3ajau, coiepkaummx ApoOu. OCHOBHBIE
3a/1a4u Ha ApoOH.

ITpumeHeHue OyKB Ul 3aIIMCH MaTEMAaTUYECKUX BBIpAKEHUH 1
MIPEIIOKEHU M.

MopaenupoBath B Trpaduyeckoi, mnpeaMeTHol dopme, ¢
MIOMOILIbI0 KOMITBIOTEPA TOHSATUS U CBOICTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh ¥ 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeaiaraTh u 00Cy:KIaTh CIOCOOBI YIIOPSI0UMBAHUS IpOOEii.
H3o6paxkar,  OOBIKHOBEHHBIE  JpoOM  TOYKAMH  Ha
KOOPIMHATHOM  IPSIMOM; HMCNOJb30BaTh  KOOPJAWHATHYIO
MPSIMYIO JUIsI CpaBHEHUS Ipo0eit.

®opmMyMpPOBaTh, 3aANIUCHLIBATH € MOMOIIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JIpoOM C OMOpOH Ha MPaBUIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
Ipobeil u mpuBeAeHHs JApoOM K HOBOMY 3HAMEHATENI0 B
MPOCTEHIINX CITydasx™.

IpencraBasith 10 00pa3lly CcMelmaHHYyIO JpoOb B BHJE
HEMPaBUJIBHON W  BBUICNATH IEJIYI0O 4YacTh 4YHCIA W3
HENpaBUIbHOM podu.

BoinoHATL apudgMeTnyecKue 1elcTBUs C OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asX; TPHMEHSITh CBOWCTBA
apu(pMETHIECKUX NeUCTBUH T panoHAIN3AIIA
BBIYMCIICHUM.

BbINOJHATL NPUKHAKY M OLEHKY pPe3ylbTaTa BBIYHMCICHUM;
npeiaratb ¥ NPUMEHATH NPUEMbI IPOBEPKH BbIUNCICHUN.
IIpoBoauTh McCIEIOBAHHA CBOWCTB JIpo0eid, omupasch Ha




YHUCJIOBBIE  IKCIIEPUMEHTHI
KOMIThIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS O JIPOOSIX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemars mnpocreiiive TEKCTOBBIE 3aJayd, COAEpKalUe
JIpoOHBIE JaHHBIC, U 3a7a4d Ha *HAXOXKJICHHE YacTH IIEJIOT0 U
LIEJIOTO II0 €r0 YaCTH; BBISABJSATH X CXOJCTBA U Pa3Iuuus ™.
MoaeanpoBaTh XOJ PELICHUs 3aJa4d C MOMOIIBK PUCYHKA,
CXEMBI, TAOIUIIBL.

IlpuBoauTH, pa3dupaTh, OLEHUBATHb PA3JIMYHBIE PEUICHUS,
3alUCH PEIICHUH TEKCTOBBIX 3a7ad MPH HEOOXOJIMMOCTH C
HaITPaBJISIOINICH TOMOIIIBIO.

C noMoubi0 megarora OMeHWBATh IOJYYEHHBIN peE3yJIbTarT,

(B TOM 4uciae C IIOMOIIbIO

OCYIIECTBJIATL  CAMOKOHTPONIb,  TNIPOBEPAsAs  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTh OLIMOKH.
3HAKOMHTLCSI C HCTOPHell Pa3BUTHs apu(GMETUKH.

Harasauas MHOrOyrofbHUKN.  YeTHIPEXYTONBHUK,  NPSAMOYTOJNBHHUK, | PacnosHaBaTh, W300pazaTh C TOMOIIBI0  YEPTEKHBIX

reoMeTpHusi. KBaJIpar. MHCTPYMEHTOB M OT pyKHM, MOJEIMPOBaTh M3 Oymaru

MHOTOYTOMLHUKH | TpoyropHK, MHOTOYTOJIbHHKH.

(10 4.) TInoMmas | MepUMETp MPSIMOYTOTBHAKA H MHOTOYTONBHUKOB, | IPHBOXUTE NPUMEphI OOHEKTOB PEANbHOTO MUPA, MMEOTIHX
COCTABJNEHHBIX M3 MPAMOYTONLHUKOB, AMHUIE! W3Meperus|POPMY — MHOTOYTONBHHKA, NpAMOYTONIbHHKA,  KBaJpaTd,
moma. TIepHMeTp MHOTOYTOTHHHIKA. TPEYTONBHHKA, OEHUBATH MX JINHEHHbIE PA3MEPBL.

BoIuMcaATh: NEpPUMETP TPEYrojbHUKA, MPSAMOYTOJIbHHKA,

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

CrpouTh Ha KieTdaToil Oymare KBagpaT U MPSMOYTOJIBHUK C
3aaHHBIMU JJIMHAMHU CTOPOH.

HccaenoBarh cBoiicTBa NIPAMOYTOJNBHUKA, KBaapara IIyTEM
AKCIIEPUMEHTa, HaOIOICHUS, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
Pacno3dnaBarh HCTHHHBIE W JIOKHBIE BBICKA3bIBAHHUS O




MHOI'OYT'OJIbHUKaX, MPUBOJAUTH MPUMePbl U KOHTPIIPUMEPHI.
HccaenoBaTh 3aBHCHMOCTD IUIOIIAAM KBAAPATA OT JJIUHBI €r0
CTOPOHBI.

Hcnonb30BaTh CBOiicTBA KBAJIPAaTHON CETKHU VISl MOCTPOECHUS
¢uryp;  pasdouBaTh  TPSIMOYTOJIBHMK  HA  KBaJparhl,
TPEYrOJbHUKH; COCTABJSATHL (QUIYpPhl M3 KBaJApaTOB U
NPSIMOYTOIBHUKOB M  HAaXOAWTh WX IUIONIA/b, pa30UBaTh
burypbl Ha TPSAMOYTOJIBHUKA M KBaJpaThl M HAXOIUTh HX
Ioma b (Ipu HEOOXOUMOCTH C HAMPABIIAIONICH TOMOIIBIO).
BeipakaTh BenMUYMHY IUIOWIAAM B pa3JIMYHBIX €IUHMIAX
U3MEPEHHUSI METPUYECKOM CHCTEMBl MEp, HCIO0JIb30BaTh
3aBHCHMOCTH MEXJIYy METPUUYECKUMH €AMHUIAMU H3MEpPEHUs
IJIOMIAM TIPH HEOOXOJUMOCTH C OINOpPOH Ha CIPaBOYHYIO
nHpopManuo.

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

lecaTuuHbBIE
npoou
(38 )

Hecstuynas 3anuch apodeii. CpaBHEHUE TECITHYHBIX TPOOCH.

JleiicTBust ¢ necATUYHBIMU ApoOsiMu. OKpyrieHUE NeCATUIHBIX
poOei.

Pemenne TekcTOBBIX 3amad, coaep:kamux Apodu. OCHOBHBIE
3a/1a4u Ha ApooH.

IIpencraBjasaTh JECATHUYHYIO Jpo0Ob B BUAE OOBIKHOBEHHOM,
YUTATh W 3aNHMChIBATh, CPaBHHUBATH JICCATUYHBIE ApoOH,
npeniaratb M 00CY:KIaTh CHOCOOBI  YIOPSIAOYUBAHUS
JECATHUYHBIX APOOEH.

N3o06paxkarh aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

BbISIBAATH CXOACTBAa M PAa3jM4Us IPaBUI apHU(PMETUUECKUX
JEUCTBUM C HATypajJbHbIMH YHCIAMH U JECITUYHBIMU
JIpo0OsiMU, TTOCIIE COBMECTHOT'O aHAJIN3a.

BoinoaHsaTs apudmerndeckue JEHCTBUS C  JECATUYHBIMU
Ipo0sSIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[IpumeHsiTh cBolicTBa apudmMeTnyecKkux JAEUCTBUH  JUIsS
palMoHANN3alUN BHIYUCICHUI.

IIpuMeHSITH MPAaBUJIO OKPYIJIEHUS JECATHUYHBIX Apo0el, mpu




HEOO0XOIMMOCTH C BU3YAJILHOM OTOPOA.

IIpoBoauTL MCCIETOBAHUS CBOMCTB JECATUYHBIX JApoOeH,
ONUpasiCh HA YUCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIUIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BHICKA3bIBAaHUS O IPOOSIX,

NPUBOAUTL NPUMePbl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BHICKA3BIBAHUH.
Pemare mpocrteiilie TEKCTOBBIE 3a7aud, COJAEpIKallue

JIpoOHBIE JaHHBIC, M Ha *HAXOXJACHUE YACTU IEJIIOTO U LEJIOTO
0 €T0 YaCTU™; BBISIBJSATH HX CXO/CTBA H Pa3InYusl.
MopaeaupoBaTh XO0J PELICHUs 33a4d C IOMOIIBI0 PHUCYHKa,
cxeMmbl, Tabaunpl. Pa3éuparh pa3iuyHble PELICHHUs, 3alUCH
peLIeHUH TEKCTOBBIX 3a/a4.

OnepupoBaTh APOOHBIMU YHCIAMHU B PEATbHBIX >KU3HEHHBIX
CUTYaLUsIX.

C noMompbI0 meAarora OLMEHUBATH IOIYYEHHBIH PE3YJIbTAT,
OCYILIECTBJIATH  CaMOKOHTPOJb,  IpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTb OLINOKH.

3HAKOMUTBCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reomeTrpus.
Tesna u purypnl
B IIPOCTPAHCTBE
CRY)

*MHororpanHuku. M300pakxeHue MHOTOrpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

[IpsimoyronbHblil mapaienenunen, ky0. Pa3séprku kyba u
napaJulesenuresa.
O0BEM KyOa, IpSIMOYTOJIBHOTO Mapajuiesenuneaa™.

PacnosHaBaTe Ha 4epreikax, PHUCYHKaX, B OKPY:KalOLeM
MHpe IPSIMOYTOJIbHBIN Mapaenenumnes], Ky0, MHOTOTPaHHUKH,
ONUCBHIBATB, HCHOJbL3YS  TEPMHHOJIOTMIO, OLEHUBATH
JIMHEWHBIE pa3MeEPBL.

I[MpuBoauTs MpUMeEPbI 0OHEKTOB PEATBHOTO MUpPA, UMEIOIINX
¢bopMy MHOTOTpaHHHMKA, IPSIMOYTOJIBHOTO Mapaljiesienumnesa,

KyOa.
N3o6paxkars Ky0 Ha KieTyaTol Oymare.
HccaenoBath cBOlicTBa KyOa, PSIMOYTOJILHOTO

napajuieJienumnea, MHOTOTPAHHUKOB, UCIIONIb3Ys MOJETH TpHU
HEO0OXOUMOCTH C HAMPABJISAIONIEH MTOMOIIBIO.

Pacno3naBare pa3BépTKHM Kyba W TapajUIeNeNHIe/a.
MoneaupoBath Ky0 U napaiienenunes u3 Oymaru u mpouux
MaTepHayioB, 1o 00pasiry.




Haxoauth u3MepeHMs, BBIYMCJASATH IUIOLIAAb ITOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOJIBHOTO MapaljiesieNuIesa ¢ Onopoil Ha
QITOPUTM YYEOHBIX JEHCTBUH; HCCAEA0BATH 3aBHCHMOCTD
00béMa Ky0Oa OT IJIMHBI ero pedpa.

Habawaate W NpPoOBOAMTH AHAJOTHH MEXIY IOHATHAMHU
IUIOLIAIM U 00bEMA, TEpUMETPa U IO I1 TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKA3bIBAaHUS O
MHOTOTpaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
PemaTsp 3a1a4u U3 peaabHON KU3HMU.

IMoBTOpEeHUE
M 00001IeHIe
(10 u.)

[ToBTOpEeHHE OCHOBHBIX MOHITHI M METOIOB Kypca 5 Kiacca,
000011IeHNE 3HAHUH.

BorunciasTs 3HAUYEHMS BBIPAXKECHHI, CoJIeprKaIInx
HaTypaJibHbIE YHCIA, OOBIKHOBEHHBIE M JECATUYHBIC IPOOH,
BBIMIOJHATh MPEoO0pa3oBaHUs YHCENT MNP HEOOXOTUMOCTU C
HaIIpaBJIAOIIEH TOMOILBIO.

BeiOoupathr  cmocod  CpaBHEHUsT  4MCEl,  BBIYUCICHUH,
NpUMEHSATh CBOiicTBa apudMeTHdecKkux JeHCTBUH Ui
panMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMONPOBEPKY pe3yibTaTa BHIUUCICHUM.

Pemate mpocreiilume 3amaudM U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA U PEIICHMS 3a1a4 U3
JIPYTUX YU4EOHBIX TTPEIMETOB.
Pemiars mnpocreiimme 3aga4yu
CPAaBHUBATBH  CIOCOOBI  PCIIEHUS
PanMoOHAJBLHBIH CNIOCO0.

crmocoo6amMu,
BbIOMpPaATh

Pa3HbIMH
3ajaum,

6 kmacc (e menee 170 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coaepkanue

OcHoBHBIE BU/BI 1eSITeIbHOCTH 00y4aI0IIMXCH




HarypanbHble
yucaa

(30 1)

ApudmeTrndeckne JIeUCTBUS c MHOT'O3HAYHBIMU
HaTypaJbHBIMU 4YHCIaMH. YKCIIOBBIE BBIPAKEHHUS, IMOPSIAOK
JefCTBUI, UCNOJIb30BaHuE CKOOOK. OKpyIJIeHUuE HaTypalbHBIX
YHUCEel.

Jlenurenu w KpaTHBIC YKCIa; *HAMOONBIINI OOIIMA JIETUTETh
Y HauMeEHbIIIee 00111ee KpaTHOe™.

PaznoxeHnune 4wncima Ha MPOCTBIE MHOXKHUTENIH. [[enuMocTb
CyMMBbI U NpOu3BeeHU. JleIeHre ¢ OCTaTKOM.
Pemienne TeEKCTOBBIX 3a/1a4.

BouinosaHsaTs apudpMernueckue aeiicTBUS C MHOIO3HAYHBIMU
HaTypaJbHBIMU YHUCJIAMH, HAXOAUTh 3HAYEHHUs] YHCIIOBBIX
BBIPQXEHHUH CO CKOOKaMH  6e3 CKOOOK; BLIYMC/ISATH 3HAYECHHUS
BBIPXKEHMI, COAEPIKALIUX CTEICHHU.

BbInoIHATL, NPUKUAKY M OLEHKY 3HAYCHUW YMCIIOBBIX
BBIPAKEHUH, MIPUMEHSITh MPUEMBbI IPOBEPKH PE3yibTATA.
Hcnonp30BaTh IpU  BBIYMCICHUSX MepeMeCTUTEIbHOE H
coyeraTeJibHOEC CBOMCTBA CJI0KEHMSI W YMHOKCHUS,
*pacnpenenTebHOEe CBOWCTBO YMHOKE€HHUS] OTHOCUTEIBHO
CJI0KEeHHS ™, CBOICTBA apu(P)MeTHIECKHUX JIeHCTBHIA.
HccnenoBartb  YKCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

@®opMyIMPOBATH  ONpeJeJeHUs JEIuTelss U  KpaTHOrIOo,
HauOOJbIIEr0 OO0IIero JeiIuTeNss M HAUMEHBIIEro O0OIIero
KpaTHOTO, MPOCTOTO M COCTAaBHOIO YHMCEJ; HCMOJIb30BATh ATH
MOHSTHS TIPU PELISHUH 3a]1a4 (ITPU HEOOXOAUMOCTH C OTIOPOU Ha
QJICOPUTM IIpaBUIIA).

IIpuMeHSITH AJTOPUTMBI BBIYHUCICHUS HaWOOIBIIET0 OOIIETro
JIeTUTENsT W HAaWMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HAa TPOCTHIE MHOXKHUTEIIH.
HccaenoBarh cBoOiiCTBa JCIMMOCTA CyMMBI U TIPOU3BEICHUS
YHUCeJl ¢ ONIOPOM HAa BOIIPOCHBIN IUIAH.

IlpuBoauThL NpUMepPbI YHUCEN C 33JaHHBIMM CBOMCTBAaMH,
pacno3HaBaTh BepHble W HEBEPHbIe YTBEPXKICHUSI O
CBOMCTBAX YHCEN, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS C
MOMOIIIbI0 KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTHyecKHe  NPENJIOKEHUS  C
MTOMOIIBIO CBS30K «H, «HUITN», «ECIH..., TO...» 10 00pa3Iy.
PemaTthb TEKCTOBBIC 33/1a4l, BKIFOYAIOIINE TOHATUS AEITUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJIB30BaTh mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIN IJIAH.
MopaeanpoBaTh X0 PEUICHUSA 3aJayd C IOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIEL.

[TpuBoauTH, pazOuparh, OLIEHUBATH pa3JINYHbIe pPelIeHus],




3alMCH PpPelleHNH TeKCTOBBLIX 3a/ay C HalpaBisIoIen
HOMOILBIO.

Kputnuecku oneHuBaTh MOJYy4YeHHBIH pe3yJbTaT, HAXOAMTh
OIMOKH, OCYIIEeCTBJSATH CAMOKOHTPOJb, NPOBePssi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpus.
IIpsamble Ha
IJIOCKOCTH
(74)

*Tlepnenauxynsipabie npsamele. [lapannenbHubie npsMbie™.

PaccrosiHue Mexay IByMs TOYKaMH, OT TOYKHM 10 HPSAMOI,
JUIMHA ITyTH Ha KBaJIPaTHOM ceTke.
*TIpumepsl NPSAMBIX B IPOCTPAHCTBE™.

Pacno3HaBarh Ha uepTexax, PUCYHKax CIyd4ald B3aMMHOIO
PacCIoJIOKCHHA ABYX IIPAMBIX.

HN300paxkatb ¢ MNOMONIbI) YePTEKHBIX HHCTPYMEHTOB
KJIETYaTOl Oymare JBe TIepeceKaroluecs TMpsMbIe, JBE
napauieNbHbIe MPSMBIE, CTPOUTH MPSIMYIO, NEPIECHIUKYIIPHYIO
JAHHOM.

IIpuBoauTs npuMepsbl MapajuieJIbHOCTH u
MEPIEHINKYIIAPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHHUKAX MEPHEHAUKYJSIPHBIE H
napajuiejabHble  CTOpOHBbI. WM300paxkaThb MHOTOYTOJIBHUKH C
napajuieNbHBIMU, IEPICHIUKYISIPHBIMA CTOPOHAMH 10 00pas3ILy.
Haxozme pacCTodHruC MCXKAY ABYMA TOYKAMH, OT TOYKHU OO0
OpsIMOM, JUIMHY NIyTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YS ITU(POBBIE PECYPCHI.

JApoon
(32 v)

OObIKHOBEHHas  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokparienue npobeit. CpaBHEHHUE U YIIOPSAOUYNBAHHUE IPOOEH.
Hecaruunble 1poOu 1 MeTpUYecKas CUCTeMa Mep.

Apudmernueckue  nectBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

OtHomieHue. JleneHwe B JaHHOM OTHOIICHWHM. *Macmrab™,
TIPOTTOPIIHSL.

[TonsiTre mporeHTa. BhIYmcieHHe TPOIEHTa OT BEJIWYHHBI U
BEJIMYMHBI IO €€ MPOLICHTY.

Pemmenne TeKCTOBBIX 3a7a4, COACPIKAITUX IPOOU U TTPOIICHTHI.
[TpakTiaeckas pabota «OTHOIIEHUE AJUHBI OKPY)KHOCTU K €€
JTIAAMETPY».

CpaBHHMBATH M YNOPSIIOYHMBATH JpoOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasith AECATUYHBIE JAPOOM B BHJE OOBIKHOBEHHBIX
nIpoOell M OOBIKHOBEHHBIE B BUJIE JIECATUYHBIX, HCMOJIb30BATh
IKBHBAJEHTHbIE TPEICTABJIEHHS APOOHBIX YHUCEN MpPU HX
CPaBHEHMM, NIPU BbIYMCICHUSAX (IpU HEOOXOJUMOCTH C
HaIPaBJIAIONIEN TOMOIIBIO).

Hcnonb3oBaTh JeciITHUHBIE ApoOU Tpu IpeodpazoBaHUU
BEJIMYMH B METPUUECKOM CHCTEME MEP.

BoinoHATL apupMeTnyecKue aeidcTBUA ¢ OOBIKHOBEHHBIMU
U JIECITUYHBIMU JIPOOSIMH.

Beruucasrts 3HAYECHUS BBIPAKECHHI, CoZIepIKaINX
OOBIKHOBEHHBIE M JECATUYHbIE  JIpoOH,  BBINOJHATH




npeoOpa3oBanusi pobeii, BHIOHPATHh CHOCOO, NPUMEHSATH
cBOiicTBAa apu(MeTHYeCKUX ICHCTBUM M1 palMoHaIN3alUuU
BBIYMCIICHU.

CocTaBasiTb OTHOILIEHWS U IPONOPLUM, HAXOAMTb OTHOILICHUE
BEJIMYMH, JEJIUTh BEJUUUHY B JAHHOM OTHOILIEHUH.

Haxoauth 3KcnepuMMeEHTAIbHBIM IYTéM OTHOLICHHWE JJIMHbI
OKpYXHOCTH K €€ Juamerpy (Ipu HEOOXOAMMOCTH C
HaMpaBJISIOIIEH TOMOUIBIO).

HaxonuTh MacmTal 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUS,
UCMOJIb3Ys MacluTal ¢ OMOPOM Ha AITOPUTM yUEOHBIX IEHCTBUM.
OOBSCHATH, YTO TAKOE MPOLEHT, YIMOTPEOISATH 000POTHI PEUH
CO CJIOBOM «IPOLIEHT». BbIpazkaTh HpPOLEHTHI B JpoOSIX U
JpoOM B MPOLIEHTAX, OTHOLIEHHUE JBYX BEJIUUYMH B IPOLIEHTAX.
BbIyHCASITH IPOLEHT OT YHCIIA U YUCIIO IO €r0 IPOLIEHTY.
OxpyrasaTe ApoOM U MNPOLEHTHI, HAXOIUTH MPUOJIMKEHUS
qucen NpU HEOOXOTUMOCTH C MCIIOJIb30BAaHUEM BH3YallbHOM
OTOPBI.

Pemiate 3agauM Ha YacTd, IPOLEHTHI, NPONOPLUHU, HA
Hax0oX/1eHre ApoOu (IPOIeHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
Ipobu (MpOLEHTY), ApoOu (MpOIeHTa), KOTOPBI COCTaBISET
onHa BemuuumHa or  apyroi. IlpuBoaurts, pa3dupars,
OLIEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJ1a4 [Py HEOOXOAUMOCTH C HAaIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekary wHpopmamuw U3 TAOIMIl W JUarpamm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeesATh
HauOoJIbIIIee M HAMMEHbIIIee U3 MPE/ICTABICHHBIX JIaHHBIX.

Harasgnas
reoMeTpus.
Cummerpus

(69)

*QOceBast cummMmetpus. LleHTpaibHas cuMMeTpus.

[TocTpoeHne CUMMETPUYHBIX QUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEeHUAX, H300paKaTh OT
PYKH, CTPOUTH C TOMOIIBI0 MHCTPYMEHTOB (UTypy (OTpe3oK,
JIOMaHyl0, TpPEYrOJbHHUK, TMPSIMOYTOJBHHUK, OKPYKHOCTB),
CUMMETPUYHYIO JAaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaITpaBJISAOIIEH TOMOIIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY>KaIOILEM MUDE.
MopaeanpoBaTth U3 Oymaru jABe (QUTYPBI, CHMMETPUYHBIC




OTHOCHUTEJIBHO IIPSIMOM; KOHCTPYHPOBATH I'€OMETPUYECKUE
KOH(UTypaIyuy, UCIoJIb3ysl CBOMCTBO CUMMETPHH, B TOM YHUCIIC
C TIOMOIIBIO MH(POBBIX PECYypCOB C OMOPOM HA AJITOPUTM
Y4eOHBIX ICHCTBHIA.

Bripakenus
¢ OykBamMu
69)

[TpumeneHne OYKB /ISl 3aIMUCH MATEMATHUECKUX BBIPAKCHUN U
nperioxkeHnil. *bykBeHHbIE  BBIp@KEHHS U YHCIOBBIE
MOJICTAHOBKHU ™.

bykBeHHbIE paBEHCTBa, HAax0XJICHUE HEU3BECTHOT'O
KOMITOHEHTA. DOPMYIIBI.

Hcnoab30BaTh OYKBBI [UII 0003HAYECHUS YHCEN, TMPHU 3aMUCH
MaTeMaTHYECKUX  YTBEPXKIEHHUH, COCTaBIsATh  OyKBEHHbIE
BBIPAXEHUS 110 YCIOBUIO 3aJ]auHu.

HccnenoBath  HECIIOXKHBIE  YHMCIOBBIE  3aKOHOMEPHOCTH,
MCTIOJIB30BaTh OYKBBI IS UX 3aITUCH.

BoruucasiTh 4uCIIOBOE 3HaYeHHE OyKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAYEHUSIX OYyKB C OMOPOH Ha alrOpUTM Y4eOHBIX
IECUCTBUM.

3anuceiBaTh popmy.bi: nepumerpa u IJI0IIA U
IPSIMOYTOJIbHMKA, KBaJpara; [UIMHBI OKPYXXHOCTH, IUIOIIAIU
KPYT'a; BBINOJHATH BHIYHCJIEHHUSI TI0 3TUM (hopMyIiam.
CocraBiasitb ¢GopMyJibl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJUYECTBO,
CTOMMOCTh; IIPOU3BOJUTENBHOCTh, BpeMs, O00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHHUS 110 3TUM (opMyJiaM.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHYECKOro
JICHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXyroIbHUK, IIPUMEPBI YETBIPEXYTOJBHUKOB.
IIpsMoyronbHUK, KBagpaT: CBOMCTBA  CTOpPOH,  YIJIOB,
JUaroHaieH.

N3mepenue yrioB. Buasl TpeyronbHHUKOB.

[lepumerp MHoroyrompHuka. [lnmomanp ¢urypsl. @opmyisl
nepuMeTpa W IUIOIIAAM TpsMoyrosibHUKA. [lpubmmkénHoe
W3MEpPEHHe Iomaau Guryp.

*TIpaxTrueckas padora «llmomane Kkpyra»™.

N300paxkaTh Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJBHUKH c 3a/laHHBIMU CBOICTBaMH: C
napajjiCJIbHbIMH, TCPHCHAWKYIAPHBIMHA, PaBHBIMHU CTOpPOHAaMH,
OpSAMBIMU  yIJIaMH M JIp., PaBHOOEAPEHHBI TpPEyrojJbHUK.
IIpensarats U 00CyKIaTh CIOCOOBI, AJTOPUTMbI ITIOCTPOEHUS.
HccaenoBarh,  UCHONB3Ys  SKCIIEPUMEHT,  HaOJIOJCHHUE,
MOJICIUPOBAaHUE, CBOWCTBA  IPSAMOYTOJIBHUKA, KBaJpara,
pa3duBaTh Ha TPEYTOJBHUKH C OTIOPOM HA BOIIPOCHBIH IJIaH.

O00CHOBBIBATb, ONMPOBEPraTh C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPKICHUS O MPSAMOYIOJbHUKE, KBaJpaTe, Paclno3HaBaTh




BEPHbBIC U HEBEPHBIE YTBEPKACHUS.

H3MmepsiTh M CTPOUTH C IIOMOILBIO TPAHCIIOPTUPA YIJbI, B TOM
YKCJI€ B MHOIOYTOJIbBHUKE, CPABHUBATH YIJIBI; PACHO3HABATH
OCTpBbIE, IIPSAMBIE, TYIIbIE, PAa3BEPHYTHIC YIJIBL.

PacnosnaBars, n3o0paxartpb OCTPOYTOJIbHBIM,
MPSMOYTOJIbHBIMH, TYIOYTOJIbHBIN, PaBHOOEAPECHHBIN,
PaBHOCTOPOHHUI  TPEyroJIbHUKM (NMpd HEOOXOAUMOCTH C
UCIIO0JIb30BAHUEM BU3YaJIbHOM OMOPBI).

BbruncasaTs HEPUMETP MHOT'OYT'OJIbHUKA, oAb
MHOI'OYTOJIbHUKA pa30MeHneM Ha MPsIMOYTOJbHUKHU, Ha PABHbIC
Gurypsl, HCHOJB30BaTh METPUYECKUE EAUHMIIBI H3MEPEHUS
JUIMHBI U TUIOLIA/IU C OIIOPOI Ha aJIFOPUTM yUeOHBIX JIeHCTBUH.
Hcnonb3oBath NpudankEéHHOe U3MepeHue JIUH U IUIOIaaen
Ha Kier4yaro Oymare, NpuOMMKEHHOE H3MEpEeHHE JUIMHBI
OKPYXHOCTH, IUIOIIAIU Kpyra.

Monoxutenbubie u |Llensie  umcma.  *Moayns  umcna,  reoMerpuyeckas | [IpuBoauThL NpuMephbl HCIOJNB30BaHMSA B PEalbHOM IKU3HHU
OTpHNATE/IbHBIE  |MHTEpHpeTays MOMys. YKucI0BbIe HPOMEKYTKH™, TI0JIOKMTENBHBIX U OTPULATENbHBIX YUCEIL.
qucaa TonoxuTeNbHble H  OTpULATeNbHBIe wncrna. Cpapietie | MI300PAKATE IEIbIC YHCIA, TONOKUTEIHHEIE U OTPHIATEILHBIC
(40 =) TIOJIOKUTENBHBIX U OTPULATENBHBIX uHcel. Apudmerndeckue | THCId  TOIKaMH  Ha  HHCIOBOM  NPSAMOM,  MCIIOJL30BATH
NENCTBHS C TOJIOKHUTENBHBIMA U OTPHIATENBHBIMH YnCIaMu, | ACTOBYIO HPAMYIO JULS CPaBHEHHA TUCCIL.
Pelltenie TEKCTOBbIX 3a1a4. IpuMeHsIT, NPABWJIA CPAaBHEHHUS, YNOPSAOYMBATEL IENbIe
quciaa; *HaXoauTh MOTYJIb yucIa™.
@®opMyIMpPOBATH NPABUJIA BLYUCICHUS C OJI0KHTENLHBIMU U
OTPHIATENbHBIMA YKHCIAMH, HAXOAMTH 3HAYEHHMS] YHCIOBBIX
BBIPAKECHHU, COZEpIKaILNX JEUCTBUSA
C TONOKMTENbHBIMH M  OTPHIATEIBHBIMH YUCIAMH  TIPH
HE0OXOMMOCTH C OIIOpPOii Ha aITOPHTM HpaBUIIA.
IpuMeHsITL  CBOWCTBA CJIOKEHHS UM YMHOXKEHHS  JUIs
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
Mpeacrapaenue | [IpsAMOyronbHas  CUCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M HJLUIIOCTPUPOBATL HOHSATHE IPAMOYTOJLHOM
JAHHBIX KOOpJMHATHI TOUKM Ha IIOCKOCTH, abCIcca U OpMHATA. CHUCTEMBI ~ KOOPAMHAT  HAa  ILUIOCKOCTH,  MCHOIb30BaTh
(6 1) CTon6YaThIe M KPYroBble TUATPAMML. TEPMHHOJIOTUIO; CTPOMTh Ha KOOPIMHATHOMN MJIOCKOCTH TOUKH M




[Tpaktuyeckas padora «IlocTpoenue quarpammy.
Pemienne  TEKCTOBBIX  3azay,  COACpXKAILMX  JAHHBIE,
Ipe/ICTaBJICHHbIEC B TAONHIIAX U HA JUarpaMMax.

¢urypsl 1o 3agaHHBIM KOOpIWHATaM, HAXOAUTh KOOPIUHATHI
TOYEK.

Yurath cTon0yareie u KpYyroBbI€ JarpaMMBbl;
HHTEPNpPeTHPOBATH JIaHHBIE; CTPOUTH crosidyaTsle
JarpaMMmBbl.

Hcnoab3oBath MHGOPMANMIO, NPEACTABICHHYIO B TabIunax,
Ha JuMarpamMmax JJis pPElIeHHs] TEeKCTOBBIX 3a/lady MU 3a1ad u3
peaabHON KU3HU.

Harasanas
reoMeTpus.
Durypsni

B MPOCTPAHCTBE
99

*TIpssMOyTroJIbHBIN Napasuienenunes, Kyo, npusma, nupamuia,
KOHyC, UMIMHAp, 1wmap u  cdepa.  M3oOpaxeHue
IIPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOTOTPaHHUKOB, LINJIMHIPA U KOHYCA.

[MpakTuyeckas pabota «Co3znanue Mojienei
NPOCTPAHCTBEHHBIX (DUTYDPY.

[Tonstne o0O0BEMa; eaMHUIBI H3MepeHHs o00bEMa. OO0bEM
IPsIMOYTOJIBHOTO Tapajuiesienumnena, Kkyoa, popmynsl oobéMa™.

Pacno3naBarb Ha  4Yeprexax, pHUCYHKax, ONUCHIBATH
NUpaMUIy, IPU3MY, LHIUHAD, KOHYC, 11ap, H300paxkaTh UX OT
PYKH, MOJEJIMPOBATH U3 OyMaru, MIacTUIINHA, IPOBOJIOKHU U JIp.
¢ Hampasisitouiei nomoiupto. [puBoANTH MpUMeEpPbI 0OBEKTOB
OKPY’KaIoIIer0 MUpPa, IMEIOLINX (POPMBI Ha3BAaHHBIX TEIl.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PATNYC U AUAMETP, Pa3BEPTKA.

N3y4yaTh, UCNONb3Yys SKCIEPUMEHT, HAONIOJIEHUE, U3MEPEHHUE,
MOJICJINPOBAHUE, B TOM YHUCJE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HA3BaHHBIX TE€J, BBIABJIATH CXOACTBA M PA3JIMYMA.
MEXIy MUPaMUION U IPU3MOM; MEXIY LWIMHIPOM, KOHYCOM H
LIapOM.

Pacno3HaBarh pa3BEPTKM MapajuieNienuiena, Kyoa, MpU3MBI,
NUPaMMJIbI, KOHYCa, WINHIPA; KOHCTPYHPOBATDH JIaHHBIE TEJla
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIM C HaIpaBIAIOIIEH
MTOMOLLBO.

Co3naBaTh MoOJeJM NPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarwy,
IIPOBOJIOKH, TUIACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM y4eOHBIX
JIEHCTBHIA.

W3mepsiTh Ha MojeJsiX: JUIMHBI pEOEp MHOTOIPaHHMKOB,
JMaMeTp Iapa.

Boruncasite mo  ¢opmynam: 00bEM  IPIMOYTOJIBHOTO
napajuiesienunena, Ky0a; MCHOIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCIAATH OOBEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napajiiCJICIUIICI0B; pemiaTh 3aJa4u C pCaIbHBIMU JaHHBIMH C




OIIOPOY Ha CIPABOYHYIO UH(POPMAIIHIO.

IoBTOpEHUE,
00001IEHME,
cHCTeMaTH3alusl
(20 u)

[ToBTOpEHHE OCHOBHBIX TMOHATHI W METOJIOB KypcoB 5 u 6
KJIaCCOB, 0000IICHNE M CUCTEeMAaTH3aIUs 3HAHUH.

BeruucasarTs 3HAYEHHUS BBIPAXKECHHUI, coJiep Kalinx
HaTypaJibHbIE, II€JIble, TIOJIOXKUTENIbHBIE U OTpPHULATEIbHBIC
qucia, OOBIKHOBEHHbIE M JECSITUYHBIE JApOOH, BBIIOJIHATH
npeoOpa3oBaHus YKCEN W BBIPAKEHUN MPU HEOOXOIUMOCTH C
HaIpaBJISAOIIEH TOMOIIBIO.

BeiOupars  cmocod  CpaBHEHHs ~— 4YHCEll,  BBIYMCIICHMIA,
NPUMEHATh CBOMCTBA apu(MeTUUYECKHX JeHCTBHM IS
panMoHAIN3allUK BHIYUCIICHH.

Pemars mpocreiiinMe 3agauyM U3 pPEAIBHOW  JKU3HU,
NPUMEHAAThL MaTeMaTH4YecKHe 3HAHMS Ul PELICHHs 3a1ad U3
JIPYTUX NPEIMETOB.

Pemats npocreiinue 3a1a4i pa3HbIMHU cIIoco0aMu.
OcyuiecTBJIATh CAMOKOHTPOJIb BBIIOJHAEMBIX JCUCTBUA U
CaMOIIPOBEPKY pe3ysibTaTa BIYMUCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (11O 'OAAM OBYYEHUS)

7 knace (He menee 102 )

Ha3Banue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOE€ coacpkanue

OcHoBHbIE BUbI JIeITEJIbHOCTH oﬁyqaloumxcn

4acoB)
Yucaa n [ToHsiTHE palOHATIBEHOTO YHCIIA. CucremaTu3supoBaThb " odoramarnb 3HAHUA 00
BbIYMCJIEHHSI. Apudmernueckue AEHCTBUS C PAMOHAIBHBIMU YHUCIAMH. | OOBIKHOBEHHBIX U JECATUUHBIX APOOSX.
PauunonanbHble CpaBHeHMe, ynopsI0YMBaHUE PAITMOHAIBHBIX YHCET. CpaBHMBATBH H YHOPSIA0YMBATHL JAPOOHU, IPeoOpa30BbIBas MPH
yuciia CreneHb ¢ HaTYypaJIbHBIM MOKA3aTEJIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 )

Pemenre oCHOBHEIX 3ajay Ha IlpO6I/I, MMPOLCHTHI U3 peaHLHOﬁ

MIPaKTHKH.
IIpu3Haku  1E€IUMOCTH,  PA3JIOKEHUS

MHOXXHUTCIIN

OOBIKHOBEHHBIC B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO POOB.
IlpumensaTs  pa3HooOpa3Hble CHOCOOBI M NPHUEMBI




HaTypaJbHbIX YUCEIL.
PeanbHble 3aBUCUMOCTH.
IIPOIOPLIMOHAIBHOCTH.

[Ipamas

n

obOpatHas

BBIYMCJIEHHs 3HAYEHMIl IPOOHBIX BbIPaKeHUH, COIepKaIUX
OOBIKHOBEHHBIE M  JECATHYHBIC JpoOW: 3aMEHATh IIpH
HEOOXOIMMOCTH  JECATHYHYIO JApoO0b  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JECATUYHOM, IPUBOJUTH BBIpAXEHHUE K Gopme,
HanOonee yOOOHOW Mt  BBIYMCIEHHH, MpeoOpa3oBBIBATH
IpOOHBIC BBIPQKEHHUS HA YMHOKCHHE U JEJICHUE IECSITUYHBIX
npoOeit K IeHCTBUAM C LENbIMH YHCIaMU (TIPH HEOOXOIUMOCTH
C HaIPaBJISIOICH TTOMOIIBIO).

IIpuBoANTH YHCI0BbIe W OyKBeHHbIe NMPUMEPbI CTEICHU C
HaTypaJIbHBIM TOKa3aTejeM, OOBSCHSAS 3HAa4eHUS OCHOBaHHS
CTETICHU W TOKa3aTelsl CTETEeHU, HAXOIUTh 3HAUYCHUS CTETICHEH

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

[JonuMaTs cMbICa 3aMMCH OOJBIIMX YHCEJ € TMOMOIILIO

AeCATUYHBIX Apoleii U crenenei yuciaa 10, npuMeHATh UX B

peajbHbIX CUTyalusIX.

IIpuMeHSITH IPU3HAKY JETUMOCTH, PA3JIOKEHHUS HA MHOXKUTEIIN
HaTypaJIbHbBIX YHCEIL.

Pemrare mpocreiimiMe 3aJa4yd  Ha  YacTH, IIPOLIEHTHI,
IPOIMOPLMH, Ha HAXOXKJIEHUE IpoOH (IIPOLEHTa) OT BEJIUYUHBI U
BEeIMYMHBI 10 €€ apobu (mporeHTy), apobu (TpoIeHTa),
KOTOPBIM COCTABJISIET OJHA BENIMYMHA OT JApyroi. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIC PEILICHUS, 3aIIUCU PEILICHUI
TEKCTOBBIX 3aJ1ay.

PacnosHaBath M O0BACHATH, ONMPAsACh Ha ONPEIEIIECHUH,
IpsIMO TPONOPIHOHATIbHBIE M OOpPaTHO MNPONOPLHOHATIbHbBIE
3aBHCHUMOCTH MEXIY BEJIMUYMHAMU; NPUBOAUTH MPUMeEPHI ITHX
3aBHUCHUMOCTEHl W3 peaJpHOr0 MHpa, U3 JAPYTruX y4eOHBIX

IIPEIMETOB.
Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBbIE 3aJa4uM
Ha  apo0dM, TPOLEHTHI, NPAMYWW H  00paTHYIO

NMPONOPIMOHAJIBHOCTH, IPONOPLUH.




Auredpanyeckue
BBIPAKeHUs
(27 v)

bykBeHnHble  BbIpaxkeHus.  IlepemenHble.  JlomycTuMmeble
3HAa4eHUs NepeMeHHbIX. DOpMyIIbI.

[IpeoOpasoBanue OyKBEHHBIX BBIPAKECHUH, PACKPBITHE CKOOOK
U TIPUBE/ICHUE MTOI00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIEM.
MHOro4seHsl. Cnoxenue, BBIUNTAHUE, YMHOKEHUE
MHOrowieHoB.  Dopmyisbl  COKPAIIEHHOIO  YMHOXCHHUS.
Pa3ioxeHre MHOTO4YJICHOB HA MHOXKHUTEIIN.

OBaagers Ha  6a30BOM  ypoBHe  aiureOpanyeckoil
TEPMUHOJIOTHEH M CHMBOJIMKOM, MPHMEHSITH €€ B Ipolecce
OCBOEHUS y4eOHOr0o MaTepuaia.

HaxonuTh 3HaueHUs OyKBEHHBIX BBIPDAKEHMH INPH 3aJaHHBIX
3HAYEHUSIX OYKB; BHITIOIHITH BBIYHCICHUS 110 (hOPMYJIaM.
BoInoHATH IPeoOpa3oBaHus LEJIOr0 BbIPAKEHHsI B MHOTOWICH
MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBHITHEM CKOOOK.
BbINOHATL yYMHOXXEHHE OJHOYJIEHa HAa MHOTOWIEH H
MHOTOWIEHa Ha MHOTOWICH, MPUMEHSITh (OPMYJIbl KBajapara
CYMMBI M KBaJpaTa pa3HOCTH C OINOpPOM Ha CHPAaBOYHYIO
nH(pOpMaLUIO.

OcyuiecTBJaATh Pa3jI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
IIyTEM BBIHECEHHUS 32 CKOOKHM OOILEro MHOXHUTEIS, IPUMEHEHUS
dopMysbl  Pa3sHOCTH KBaapaToB, (OpMyNT  COKpALIEHHOTO
YMHOXXEHHS C OTIOPOH Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJIS PELICHUS
Pa3jIMYHBIX 3aaa4 M3 MATCMATHKHW, CMCKHBIX MNPCIMCETOB, U3
peanbHON MPaKTUKH.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHust
U HepaBeHCTBAa
(20 v)

YpaBHeHue, IpaBuia npeoOpa3oBaHus YpaBHEHUH,
PAaBHOCUIIBHOCTb YPaBHEHMIA.

JInneniHOE ypaBHEHHE C OAHOU IIEPEMEHHON

IIEPEMEHHOM, PEIICHNE JIMHEMHBIX ypaBHEeHUN. Pemenne 3anaq
C TIOMOIIBIO YPaBHEHUM.

*JIuneliHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpapuk™.
Cucrema 1ByX JUHEWHBIX YPaBHEHUM C IByMS IIEPEMEHHBIMHU.
Pemenne cucrem ypaBHEHWUH CIMOCOOOM TIOJICTAHOBKH |
CII0COOOM CIIOKEHUS.

Pemars JMHENHHOE ypaBHEHHME C OJHOM IIEPEMEHHOMU,
NpUMeHsiA NMPaBMJIA IEPEX0Ja OT MCXOJHOTO YPaBHEHMS K
paBHOCWIBHOMY eMmy Oomnee mpocroro Buia. IIpoBepsiTh,
ABJIAETCS JIM KOHKPETHOE YHMCIIO KOPHEM YPaBHEHMUS.

Hoa0upars mpumepnl MHap YUCEN, SBILAIOMIMXCA PELICHUEM
JIMHEWHOTO YPAaBHEHUS C IBYMsI IIEPEMEHHBIMH.

CTponTh B KOOPJMHATHON IUIOCKOCTH TIpaduK JUHEHHOrOo
YpaBHEHUS C JIByMSl IMEPEMEHHBIMH (MpU HEOOXOJUMOCTU C
UCTOJIb30BAHUEM CMBICIIOBOI OMOpHI); MONB3YACH TpaduroMm,
NPUBOAUTH NIPUMeEPHI PELICHUS YPABHEHUS.

HaxonuTth pemieHue CHUCTEMBI IBYX JIMHEHMHBIX YPaBHEHHUH C
JIBYMsl TIEPEMEHHBIMH C ONOpPOW Ha aNropuT™M Y4yeOHBIX
JIEUCTBHIA.

CocTaBJ/isITh U pelIaTh YPABHEHUE WIM CUCTEMY YPAaBHEHHU 1O




YCIOBUIO 3aJa4¥, HWHTEPIPETUPOBAaTL B COOTBETCTBUU C
KOHTEKCTOM 3aJa4yd IOJY4YCHHBIA peE3yJNbTaT € OIOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunartsi
U rpadguku.
DOyHKIUA
(24 9)

Koopnunara toukum Ha mpsMoi. UYUHMCIOBBIE TPOMEKYTKH.
PaccrosiHne Mexay 1ByMsl TOYKaMH KOOPAVMHATHOW MPSIMOM
[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha III0cKocT. IIpumepsr
rpaduKoB, 3amaHHBIX Gopmyidamu. YUtenue rpaduxos
peaJIbHBIX 3aBUCUMOCTEM.

[Tonsatne ¢ynkuuu. I'padux Pynkumu. CoicTBa (QYyHKIHIA.
Jluneitnas  ¢yukuus. Iloctpoenue rpaduka JIHUHEHHOM
byukiun. ['paduk Gynkimun y = kX + b.

HN3o00paxkarsb Ha KOOPJMHATHON NpAMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3alIUChIBATh UX Ha alreOpanyeckoM s3bIKe.
OTMeyaTh B KOOPAMHATHON MUIOCKOCTH TOYKH I10 33JaHHBIM
KOOp/IMHATaM; CTPOMTh IpaUKU HECIIOKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OpPMYyJIaMH, B TOM YHCJE C MOMOIIBIO IUPPOBBIX
J1a00paTOPHUIA.

[IpuMeHsiTh, U3y4aTh NPeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyuecKuii crocod npeacTaBieHUs U aHAJIM3a Pa3HOOO0pa3HOM
KU3HEHHOH HMH(OpMAIIHH.

OcBanBaTh Ha 6a30BOM YpPOBHE NOHATHE (YHKLIUH, OBJIaI€BaTh
(YHKIMOHAIBHOW TEPMHUHOJIOTHEN.

PacnoznaBathp juHeiHy0 QyHkmuio Y = kx + b, omuceiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duimenToB K u b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM IPaBUIIA).
Crpouts rpadpuku JuHeHHON QyHKIMU, QyHKIMU Y = KX + b
HUcnoan3oBare nugpoBbie pecypebl Ul ITOCTPOEHHUS
rpadukoB QyHKIMI 1 U3yYEHUs] UX CBOMCTB.

[TpuBOANTE TpUMEPHl JIMHEHHBIX 3aBUCHUMOCTEH B peaJbHBIX
nporieccax u sIBICHUSX.

IloBTOpPEHME
H 00001IeHIEe
(6 9)

[ToBTOpEHNE OCHOBHBIX MOHATUN M METOJOB Kypca 7 Kiacca,
000011IeHE 3HAHUH.

BbiOnpars, npUMeEHATHL CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCJIEHUM,  MpeoOpa3oBaHUN  BBIPAKEHUH,  pELICHUS
ypaBHEHH TPU HEOOXOIUMOCTH € HANPaBJIAIONIEH MOMOIIBIO.
OcyuiecTBJASTh CAMOKOHTPOJb BBINOJIHAEMBIX JIEHCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHUH, Mpeodpa3oBaHui,
ITOCTPOEHHUH.

Pemiate mpocreiilume 3agauyM U3 pEaJbHOM  JKU3HY,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMS Ul PEIIECHUs 3a1a4 U3
JIpYTUX IPEIMETOB.




Pemiate mpocTeiiline TeKCTOBbIE 3aJa4H, CPaBHUBATD,
BbIOMPATH CIOCO0OBI PEIICHUS 3aaUH.

8 knacc (He menee 102 u)

Ha3Banmue
pasneia (TemMbl)
Kypca (4ucj10

OcHoOBHOe co/iep:KaHue

OcHoOBHBIE BH/IbI 1eATEJILHOCTH 00y4a0IIMXCS

4acoB)
Yucaa n KBanmpatHplii  KOpeHb W3 YHCIA. *TlonsTue 00 | DopMy.IHpOBaTH ONpeaeieHne KBAJAPaTHOTO KOPHs M3 4YUCIIa,
BbIYHCJICHUA. UppaluoOHaIbHOM  yMcie.  JlecaTuuHble  MpUOIMKEHUsS |apU(PMETUYECKOTO KBaJpPaTHOIO KOpPHS IpPU HEOOXOAMMOCTH C
KBaapaTubie HppalMOHAJIbHBIX YUCE. BU3YaJIbHOW OMOPOH.
KOpHHU JeiictBurenbHble ynciaa. CpaBHEHHUE NEHCTBUTENbHBIX uucen™. |[IpuMeHsI T OINEepaluio HM3BJIEYEHUS KBAJpPaTHOTO KOpPHS W3
(15 q) Apudmerrndeckuii KBaJpaTHBIN KOPCHb. qHCiIa, HCTMOJb3Y$ [IPU HE00X0IUMOCTH KAJBKYJISITOP.

YpaBHeHue Buja X2 = a.

CoiicTBa apudmeTnyecKux KBaJIpaTHBIX KOpHEH.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKECHUH,
KBaJIpaTHbIE KOPHH.

COZIepIKaIIIX

OIIeHI/IBaTL KBaApaTHbIC KOpHHA O EeJIbIMU qucjiaMu u
JECATUYHBIMU JPOOSMHU.

CpaBHUBaTL M YNOPSAOYMBATL  PAlMOHAIBHBIE U
MPPALMOHAIIbHBIE YKCIIA, 3aIIMCAHHBIE C TIOMOIIBIO KBaJpPaTHBIX
KOpHEH MpH HEOOXOIMMOCTH € HAIPAaBJISAIOLIEH TOMOILBIO.

HccnenoBarh ypaBHEHHE X2 = d, HaXOAWUThb TOYHBIE U
npubimkEHHbBIe KopHU ipu & > 0.

HccnenoBarh cBoOiicTBa KBaJpaTHBIX KOpPHEH, IPOBOIA
YHUCJIOBBIE DKCIIEPUMEHTBI C HCIIOIB30BAHUEM KaJbKYJATOPA
(xoMmbIOTEPA).

IlpumeHaTs cBOMCTBA apu(pMeTHYECKMX KOpHeH 1Jd
npeodpa3oBaHUA BbIPAKEHU.

BbinosHATs, mpocreiimie npeo0pa3’oBaHUsl  BBIPAKECHUU,
coJlepKalliX KBaJpaTHble KOPHU. BpIpaxkaTb NnepeMeHHbIE U3
reoOMeTpHUECKUX U pU3NUecKux (HopMys MIpU HEOOXOIUMOCTH C
OIOpOH Ha MPABUIIO.

BorunciasTh 3HaYeHUs1 BBIPAXKEHUMN, COAEPKAIIMX KBaJpaTHbIE




KOpPHU, UCIIOJIB3YsI TPU HEOOXOIUMOCTH KAJIbKYJIATOP.
HUcnoab3oBath B XOA€ pelleHUsd 3a7a4  dJIEMEHTapHbIC
NPEJCTAaBICHUSA, CBSI3aHHBIE C NPUOMMKEHHBIMU 3HAYCHUSMH
BEIINYMH.

3HAaKOMUTbBCA C UICTOPUEH Pa3BUTHS MATeMATHKH.

Yucaa n
BBIYHCJICHHUS.
Crenenb

¢ HeJbIM
nmokasarejiemM
(74)

Crenens ¢ nensiM mokasareneMm. CTangapTHas 3aluch YUCIa.
Pa3mepbl 00BEKTOB OKpy:karomero Mupa (0T 3JIeMEHTapHBIX
YacTHUIl 10 KOCMUYECKUX O0BEKTOB), IIUTEILHOCTh IPOIECCOB
B OKpY>KaroIieM Mupe.

CBolicTBa CTETIEHHU C IIEJIBIM ITOKa3aTeNeM.

®opmy/IMpPOBATh ONpeAe/ieHue CTEIICHH C LIEIbIM II0Ka3aTeleM
(mpu HEOOXOUMOCTH 1O BU3yaJIbHOM OMope).

IIpencraBasaTh 3amuch OOJNBIIMX W MajblX 4YHCENl B
craHgapTHOM Bujae. CpaBHMBATBL 4YHCIIa M BEJIMYUHBI,
3alMCcaHHbIE C UCIIOIb30BaHUEM cTeneHu 10.

HUcnoab3oBath 3amuMch 4YHCENI B CTAHAAPTHOM BHUAE JIA
BBIPQXEHHUS pa3MepOB OOBEKTOB, IJIUTEIBHOCTH IPOLIECCOB B
OKpPY’KAIOIIEM MHUDE.

®opmyIMpPOBaTh, 3allUCbIBATL B CHMBOJIHYECKOH (popme U
WLIIOCTPUPOBATh NMPUMEPAMHU CBOMCTBA CTEIEHH C ILEJIBIM
nokasareineMm (Ipu  HEOOXOJUMOCTH C  HUCHOJIb30BAaHUEM
BU3yaJIbHOW OTIOPHI).

I[IpumensiTh  cBOWicTBA CTENEHHM JUIsI  IpeoOpa3oBaHUS
BBIPAXKEHUM, COAEPKAIIUX CTEIMEHU C LEIbIM MOKa3aTeleM C
UCIIONIb30BAaHMWEM  CIIPaBOYHOW uWHGpopManuu. BbIMOJHATH
JAEeCTBUA C YHUCIaMHU, 3allMCAHHBIMU B CTaHAAPTHOM BHJIE
(YMHOXEHUE, JICJICHUE, BO3BEICHUE B CTETICHB ).

Aaredpanyeckue
BBbIpaKeHHS.
KBaaparubii
TPéX4ieH

(S4)

KBagparuslii TpéxwieH. Pa3znoxxeHue KBagpaTHOro TpEXuieHa
Ha MHOXUTEIIHN.

Pacno3naBarh,  KBaJpaTHbIA  TPEXWIEH, YCTaHABIUBAaTh
BO3MO’KHOCTB €T0 Pa3Jj0KEeHHsI HA MHOKUTEIH.

PackiaapiBaTh Ha MHOXKHMTEJIM KBAJPATHBIM TPEXWIEH C
HEOTPUIATENIbHBIM JAUCKPUMHUHAHTOM TIPU HEOOXOAMMOCTH C
OINOPO Ha AITOPUTM TMPABHIIA.

AJredOpanyeckue
BBIPasKeHHS.
Auredpanyeckast
ApPOOb

Anrebpandeckas apoOs. JlomycTrumbie 3HaUYEHUS TIEPEMEHHBIX,
BXOIAIIMX B  anreOpanyeckue BoIpakeHus. (OCHOBHOE
CBOMCTBO anreOpanyeckoit npodu. CokpaieHue apooeil.

Crnoxenue, BBIUMTAHUE, YMHOXKEHUE u JieNieHue

3anuceiBaTh anreOpanyeckue BeipaxkeHus. HaxoauTh 00y1acTh
oTpeieNieHUs] PAllMOHAIBHOTO BBIPAKECHHUS.

BbINOJIHATL YUCIIOBBIE MOJICTAHOBKHA M BBIYMCJSITH 3HAUYCHUE
JIpoOH, B TOM YHKCIIE C TOMOIMIBIO KaIbKyJIATOPA.




(15 9)

anredpanvecKux

npobeii. IIpeoOpa3oBaHue  BBIPAKCHHIA,

coJiepKalux aaredopandeckue aApoou.

@®opMyIMpoBaTHL OCHOBHOE CBOICTBO anreOpandeckoi apodu
Y MPUMEHSATD €ro JJIs IpeoOpazoBaHust JpoOei.

BbINOJHATL JAeiicTBHSI C anreOpanyecKUMH JIpoOsIMH TIPH
HEOO0XOIUMOCTH ¢ Hampasisiomeil nomompo. I[lpumensaTs
npeoOpa3oBaHusl BBIPAKECHUN JUIS pPeUIeHUs 3a/1a4y. BuIpamkarth
nepeMeHnble 13 Gopmyn (PU3MUECKHX, TECOMETPUUECKHUX,
OIKCHIBAIOIINX OBITOBBIE CHUTYallMH) IMPH HEOOXOJUMOCTH C
HAIPABIIIOLIEH TTIOMOILBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS
(154)

KBagparnoe ypaBHeHue. HenosiHoe KBaapaTHOE ypaBHEHHE.
dopmyna KopHel KBaapaTHOTo ypaBHeHUs. *Teopema Buera™.

Perenune

YPaBHEHM,

CBOJAIINXCA K KBaJApPaTHBIM.

[Ipocreiimme ApoOHO-paLIMOHATIBLHBIE YPaBHEHHUSL.

Pemenne
YpaBHEHUH.

TEKCTOBBIX

3aaa4 € IIOMOIIBIO  KBaJApPaTHBIX

Pacno3HaBaTh KBaIpaTHbIE ypPaBHEHUSI.

3anuceiBaTh (GopmMysay KOpHEH KBaJpaTHOIO YpPaBHEHUS;
peliaTh KBaJApaTHbIe YPaBHEHUs] — IIOJHbIE U HEMOJIHbIE (C
UCIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).
IIpoBoauTe  mpocreiiliue  HccJIeI0BAHHUA
YPaBHEHUU.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAJAPAaTHBIM, C OMOUIbIO
npeoOpa3oBaHMii M 3aMEHOM IIEPEMEHHONH ¢ OmNopod Ha
QJITOPUTM MpaBUJIA.

HaOsrogats ¥ aHAJAM3MPOBATH CBA3b MEXKIAY KOPHSAMU H
K03 duLIMeHTaMH KBaJAPaTHOTO YPAaBHEHMS.
*TIpuMeHsTh TEOpEMY Buera
3aja4 (C MCIOIb30BaHUEM 00pasia)™.
Pemats TekcTOBBIE 3amaylm anreOpanvyeckuM CIocoOoM:
MEPEXO/IUTh OT CJIOBECHON (HOPMYIMPOBKU YCIOBUS 3aJaud K
anreOpandeckol MOAETH MyTEM COCTaBIEHUS YpaBHEHUS (IIpH
HEOOXOJUMOCTH C  HalpaBiAIOIIEd TOMOIBI0);  pellaTh
COCTaBJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATh PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI aNTreOpBhl.

KBaApaTHBIX

JJIA peHICHuAd

YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 v)

JIuHeliHOE ypaBHEHHE C JABYMS INEPEeMEHHBIMH, €ro Tpaduk,
MIPUMEpHI PEIICHNs YPaBHEHUH B IEJIbIX YHCIIaX.
Pemenne cucrem JAByX JMHEHHBIX YpaBHEHUH C JABYMs

NEPEMEHHBIMHU.

[IpuMepsl pemieHuss CUCTEM HEIWHEHWHBIX

YPaBHEHUH C IByMs IEPEMEHHBIMH.

Pacno3naBaTh JIMHEHHBIE YPABHEHUS C ABYMS IIEPEMEHHBIMU.
Crtpouthb rpaQuKy JIMHEHHBIX YpaBHEHHH, B TOM 4HCIE
HCNoJb3ysi HH(poBble pecypcebl (P HEOOXOJUMOCTH C
OMOpPOM Ha AJITOPUTM YUEOHBIX AEUCTBUIA).

Pa3zimuarpe napaniensHble U IepeceKarolecs npsMble 1Mo ux




*T'padpuyeckas  UHTEpHpeTalus  ypaBHEHUS C  JABYMS
NIEPEMEHHBIMM U CCTEM YPAaBHEHUH ¢ ABYMS EPEMEHHBIMU ™.
PemreHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPABHEHUM.

YpaBHEHUSIM.

Pemiath cHUCTEMBI [BYX JIMHEHHBIX YpaBHEHUW C JByMs
MEPEMEHHBIMU T0JICTAHOBKOU U CJI0KEHUEM.

Pematp npocreiiiyne CUuCTEMbI, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SBJISCTCS JTUHEHHBIM IIPH HEOOXOIMMOCTH C HANpPaBISIONIEH
MTOMOMIBIO.

*TIpuBoauTth rpaduyUecKyl0 HHTEPHPETANMI)  PEILICHUs
YpaBHEHUS C JBYMsI MEPEMEHHBIMH U CHCTEM YpPaBHEHHUH C
JIBYMsI IEPEMEHHBIMU.*

PemaTth TeKCcTOBBIE 32/1a4H AITeOPaMyECKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTH CBOliCTBa YHUCIIOBBIX HEPaBEHCTB,
1 HEPaBEHCTBA. HepaBeHncTBO ¢ 0qHOM nepeMeHHOM. JIMHEeWHbIE HEPABEHCTBA € | WILIIOCTPUPOBATh UX HA KOOPIUHATHON IIPSIMOM.
HepaBencrBa OJIHOM mnepemMeHHOM U uX pemeHue. Cuctembl JHHEWHBIX | [[puMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 9) HEPaBEHCTB C OJHOM MEPEMEHHOMN U UX pELICHUE. Pemiatp JMHEIIHBIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM,
N300pakeHne penieHus JIMHEHHOTO HEPAaBEHCTBA U UX CHUCTEM | H300pakaTh pelIeHne HEPaBeHCTBA HAa YHCIOBOM MPSIMOM.
Ha YUCJIOBOM IIPSIMOIA. Pematp cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh pelICHUE
CUCTEMBl  HEPaBEHCTB  HA  YHUCIOBOM  NPSIMOM  IIpH
HEOO0XOIMMOCTH C BU3YaJIbHOM OTOPOiA.
DOyHKIMH. [lonstue ¢yuxuuun. OOnacTh omnpeneneHus M MHOXeCTBO | Mcmoab3oBaTh  (QYHKUHMOHAJIBHYIO ~ TEPMHHOJIOTHIO W
OcHoBHBIC 3Ha4eHui pyHKuuu. CriocoOb! 3a1aHus PyHKIUI. CHMBOJIHKY.
MOHSATHUA I'paduk ¢ynxmuu. CBoiicTBa (QYHKIHMH, UX OTOOpakeHHE Ha |BbIuMcasTh 3HAYeHHss QyHKUUH, 3aJaHHBIX (GopMmynamu (IIpu
Sy rpaduke. HEOOXOMMOCTH HCIOJNb30BaTh KalbKYJATOpP); COCTABJSATH

TA0IUIBI 3HAYeHHIT QYHKIIUY.

Ctpouts no Toukam rpapuku QyHKIUIL.

OnuceiBaTh cBOMcTBa (QYHKIUMU HAa OCHOBE €€ rpaduyeckoro
OpEJCTaBICHU TpPH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOIIBIO.

Hcnoab3oBaTh  (QYHKUMOHAJIbHYI0  TEPMHHOJOTHI0O H
CHMBOJIHMKY.

HccaenoBarhy npuMepbl TpadUKOB, OTPAXKAIOMIUX pealbHbIe
npoueccsl U sBiaeHUSA. IIpuBOAUTHL NpUMepbI IPOLECCOB U
SBJICHUH C 3aJJaHHBIMHU CBOWCTBaMHU.




Hcnoab30BaTh KOMNBIOTEPHBIE MPOTPAMMBI JUIsl IOCTPOCHHUS
rpadukoB PyHKIUN U U3yUYEHUSI UX CBONCTB

DOyHKIMH. Urenne u mnoctpoenue rpaduxoB ¢yHkiuid. IIpumepst | HaxoanTh ¢ moMomsbio rpaguka GyHKIMY 3HaUEHHE OJHOH U3
YuciioBbie rpaduKoB (PYHKIMHI, OTpa’KaroIIKX peabHble IPOLECCHI. paccMaTpUBaEMBbIX BEIMYUH 110 3HAYECHUIO APYTOM.
GyHkuun QyHKINUH, OIIMCHIBAIOIIME NPAMYHO u oOpaTHy!o | B HecnoxHbIX ciyuyasx BbIpa:kaTh (pOPMYJIOH 3aBHCHMOCTH
9y IIPONOPLIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. 'mnepbona. |Mexay BeIUUYUHAMM.
I'paduk GyHkiuuy = X2, OnuceiBaTh XapakTep M3MEHEHHUS OJIHOM BEIUYUHBI B
k (V)
dyaxmmny = x5,y = X3,y = \/x, Y == *rpaduueckoe 3aBHCHMOCTH OT U3MEHCHUS APYTrOH
. X . Pacno3HaBath, BHJbI u3yuyaeMmblXx (yHkumii. Iloka3bIiBaTh
pellIeHNEe YPAaBHEHUI U CUCTEM YPaBHEHUM. .
CXeMATHYeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadpuKoB GynKmmit BHJIA: y = X2, y = x5,
_ _k
y = Vx oy =g
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HUYECKHUE
NpeacTaBJIeHUs U PELICHUS U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM ypaBHEHUH.
I[Ipumensite nudpoBbie pecypcbl Ui INOCTPOEHUs TPa(QUKOB
byHKIUi.
IloBTOpPEHME IToBTOpEHHE OCHOBHBIX INOHATHHA M METONOB KypcoB 7 u &|IIpuMeHSITb €HMOCOOBI CPaBHEHMsA 4YHMCEJ, BBIYUCICHUM,

H 00001IeHIEe
(6 9)

KJIaCCOB, 0000IIIeHNE 3HAHUH.

peoOpa3oBaHuil BIpaXKEHUH, pellieHUs] ypaBHEHUH.
OcyumiecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oBaHUM,
IMOCTPOECHUU.

Pemiate 3aga4u M3 peasIbHOM  KHU3HHM, NPUMEHATH
MaTeMaTU4YeCKUe 3HAaHWA [UId pelIeHUsA 3a7ad U3 JApyIrux
IIPEAMETOB.

PemaTh TekcTOBBIE 32/1a4M, CPABHUBATH, BLIOMPATH CIOCOOBI
pelieHus 3a1a4u.

9 kaacc (He menee 102 1)




Ha3zBpanue
pa3naesa (Tembl)
Kypca (4uciio

OcHoOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

4acoB)
Yucaa n PanmonaneHble uncia, *uppalMOHaIbHBIE YNCIIA, KOHEYHbIE U | Pa3BUBaTL mpeacTaBJeHUsl O 4HUCIaxX: OT MHOYKECTBA
BBIYHCJICHHUS. OeCKOHEUHbIE JECATUYHBIC pooHu. MHOK€eCTBO | HAaTypaJIbHBIX YUCEI JO MHOXKECTBA JICUCTBUTEIIbHBIX YUCET.
JleiicTBUTEIbHBIE |JICCTBUTEIBHBIX  YHWCEN; JCWCTBUTENIbHbIE 4HCAa  Kak [ O3HAKOMHUTbCS c BO3MOKHOCTBIO MPEACTABIICHUS
qHucaa OCCKOHEYHBIC JECATUYHBIE IpoOH. B3amMHO 0aHO3HAYHOE |EHCTBUTEIHLHOTO YHCIA KaK OCCKOHEYHOU JECITUYHOU APOOH,
9 v) COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBHUTEIBHBIX YUCEN U |MPUMEHATh JCCATHUYHBIC MPHONMKCHUS PAIUOHATIBHBIX U
MHO’KECTBOM TOYEK KOOPJUHATHON MPSMOH. HMppaloOHaJbHBIX YUCE.
CpaBHeHWE  JICHCTBUTENBHBIX  YHCEN, apuPMeTHUeCKHe | *3anuchiBaTh, CPaBHHUBATDH " YHOPSAA0YMBATH
JIEVCTBUSA C NEHCTBUTEIHHBIMHA YUCIAMU.* JIeNCTBUTENIbHEIE YHCIa™,
[TpubnmxéaHOE 3HAYCHHE BEJIMYMHEI, TOYHOCTH | BLINOJIHSITL, COYeTass YCTHbIE H IHUCbMEHHBIE IPUEMBI,
MIPUOJIMIKECHUS. apudmMeTnyeckue JIeiicTBUS C PALUOHAIBHBIMU YHCIIAMU;
Oxkpyrnenue uwucen. I[lpukuaka W OLEHKA pPE3yJbTaTOB |HAXOAMTH 3HAUYCHHUS CTENEHEH C IENBIMU TIOKa3aTelsAMH U
BBIUMCIICHHUH. KOPHEH; BBIYUCJISATH 3HAUCHUS YUCIOBBIX BBIPAKCHUH.
[onyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YUCEJl B IPAKTUYECKON IESITENBHOCTH YETI0OBEKaA.
AHAJIM3UPOBATHL M [1eJaTh BBIBOAbI (IOCJE€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU MPUOIMKEHHs AEHCTBUTEIHHOTO YHCIa
MpY PEUICHUH 33/a4.
OkpyrisiTh JNEHCTBUTEIBHBIC UYHCIIA, BHINOJHATH NPUKUHAKY
pe3yiabpTaTa  BBIYHCICHUN, OLEHKY 3HAYEHUH  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.
YpaBHeHust JInneniHoe ypaBHeHMe. PelieHue ypaBHeHUM, cBOAAIMXCA K|OcBauBaTh, 3aNOMHUHATHD M NPHUMEHATb rpaduyeckue
U HepaBeHCTBA. JIMHEHHBIM. METOAbl NPU PEUICHUU YPAaBHEHUMN, HEPABEHCTB M HMX CHUCTEM
YpaBHeHust KBanpatHoe ypaBHeHue. PemieHue ypaBHEHHH, cBoaAmuxcs |(IpU HEOOXOAWMOCTH C OINOPOH Ha alroOpuT™M Y4eOHBIX
¢ OJIHOI1 K KBaJpaTHbIM. bUKBaipaTHbIC YPaBHEHUS. JIEACTBHI).
nepeMeHHOn *TlpuMepsl pelleHus ypaBHEHUN TpeTbedd u  4eTBEPTOIi | Pacmo3HaBaTh 1Liejbie U IPOOHBIC ypaBHEHUS.
(14 4) CTeneHer pa3jIoKeHNeM Ha MHOKUTETH. > Pemars JuHeliHble W KBaJApaTHble YPaBHEHUSl, YPAaBHCHUS,

Pemienue 1poOHO-pallMOHAIBHBIX YPABHEHUH.

CBOJAIIUECA K HHM, HpOCTCfIIJ.IPIG ,Z[p06H0-paI_II/IOHaJ'ILHLIC




Pemenne TeKCTOBBIX 3a1a4 anre6pa1/1quKI/IM METOJ0M.

YpaBHCHHSI.

IIpennaraTh BO3MOXKHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3ajad,
o0Cy:kI1aTh WX W pelarb TEKCTOBBIE 33Jaud Pa3HBIMU
croco0aMH.

3HAKOMHTBCSI ¢ HCTOPHEl Pa3BUTHS MAaTEMaTUKU

YpaBHenust JIuHeltHOE ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMHU U ero rpaduk. |OcBauBaTh M NMPUMEHSITH IPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEMHBIX YpaBHEHHH C JBYMs IIEPEMEHHBIMU |JIMHEHHBIX YPaBHEHHUM € IByMsl IEPEMEHHBIMU U CHUCTEMBI BYX
Cucrembl n eé pemeHue. Pemenue cucreM IByX ypaBHEHHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIIACTCS JIMHEHHBIM
yYPaBHEHU KOTOPBIX JINHEWHOE, a IPyrOo€ — BTOPOU CTEIICHH. (o BU3yanbHOH O10peE).
(14 9v) I'paduueckas uHTEpIpeTanysi CUCTEMbl ypaBHeHMH ¢ JByMs | Mcmoab3oBaTh (QyHKUMOHAIbHO-Tpaduyeckre NpeicTaBiIeHUs
IIEPEMEHHBIMH. JUIsl pellieHHsl M MCCIeI0OBAHUS YDABHCHUM U CUCTEM.
Perienue TekcTOBBIX 3a7jau alredpandeckuM CriocoOOM. AHAJTW3MPOBATHh TEKCTHI 3a/1a4, peliaTh UX aNreOpanvyeckum
CIOCOOOM: MEepPeXoaUuTh OT CJIOBECHON (OPMYJIUPOBKH yCIIOBUS
3aJjauy K anreOpanyeckoil MoJeNnu MyTEM COCTaBICHUS CUCTEMBI
YPaBHEHUI; pemiaThb COCTaBICHHYIO CHUCTEMY YpaBHEHHI;
HHTEePNPeTHPOBATH PE3YIIbTAT.
3HAKOMMTBCS € HCTOPHEI Pa3BUTHs MATEMaTUKU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, WHTEPIPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEpAaBEHCTBA C OJHON EPEMEHHOM U UX pPEIlIeHHE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TMHEWHBIX HEPABEHCTB C OJHOW MEpEeMEHHOH M X | BLIMOMHATH MpeoOpa3oBaHMs HEPABEHCTB, MCMOJIB30BATh VIS
(16 v) peuieHue. peoOpa3oBaHus CBONCTBA YMCIOBBIX HEPABEHCTB.

KBaznpaTHble HEPAaBEHCTBA U UX PELLIECHUE.
I'padnueckas  uHTEpmpeTanusi HEPAaBEHCTB U CHCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Pacno3naBath JMHEMHBIE U KBaJAPATHBIE HEPABEHCTBA.

Pematr, JIMHEHHBIE  HEPABEHCTBA, CHCTEMbl JIMHEWHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLIMX KBaIpaTHOE
HEPaBEHCTBO, U PELIaTh UX; 00CYKAATh IIOJIYYCHHBIEC PEIICHUS.
N300paxkarh pellicHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YUCJIOBOW NPSAMOM, 3amUCBIBATH PEIIEHHME C IOMOIIBIO
CHMBOJIOB.

Pemath KBaJpaTHBIE HEPABEHCTBA, HCIONB3Ys TrpaduyecKue
MPECTaBICHUS.

OcBanBaThb W TPUMEHATHL HEPABEHCTBA IIPpU PEIIECHUU
Pa3JIMYHBIX 3a7a4, B TOM YHCIIE IPAKTUKO-OPUEHTUPOBAHHBIX.




DYyHKIUH
(16 4)

KBagparuunas ¢ynkmus, e€ rpaduk u cpoiicra. [lapabona,
KOOP/IMHATBI BEPIUIMHBI IapaboIIbl, 0Cb CHMMETPHH 11apadoJIbl.
CrenenHble (YHKLIMHU C HATYpaJbHBIMHU IMOKa3aTelsiMH 2 H 3,
ux rpaduKu 1 CBOMCTBA.

Ipapuxu Qynxumii: y = kx,y = kx + b, ,y = ax?, y = ax’,

y=Vay =t

Pacno3HaBaTh BUJIbI U3y4acMbIX (DYHKIHMH; WIJIKCTPHPOBATH
CXeMaTHYeCKH, 00BSICHATh PACIIOIIOKECHUE HAa KOOPIMHATHOM
IUIOCKOCTU TpadukoB GyHKIwmid Buma: Y = Kx, y = kx + b, , y
= ax?, y = ax,
_ _k .
Y = /X, Y = = B 3aBUCHMOCTH OT 3Ha4eHUI KO3()PHUIMEHTOB;
X

OIKCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBagpaTHUHYIO (PYHKIHUIO 110 GopmyIie.
[IpuBoanTs, mNpUMeEpPbl KBAJPAaTHUHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, (PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaJAPATHIHON
Gyskumm  y = ax®> + bx + ¢ (npu  HEOOXOAUMOCTH  C
HATPaBJISIOINIEH TOMOIIBIO).

Ctpoutb W  M300pakaTh  CcXeMaTH4YeCKH  Tpaduku
KBaJpaTHUHBIX QYHKIMI, 3a1aHHBIX GopMyTaMu BUaay = ax?,y
—ax*+q y=akx+p? y=a?+bx+c (upu
HEOOXOJIMMOCTH C BU3YAJIbHOW OIOPOiA).

AHAJIUM3UPOBATL M NPHUMEHATH CBOWCTBA  HM3YYCHHBIX
GyHKIMIA A1 UX TOCTPOCHMS, B TOM YHCJIE C TOMOUIBIO
U (PPOBBIX PECYPCOB.

YucaoBble
NMoCJIeA0BaTEIbHOC
TH

(15 9)

IToHsATHE YUCIIOBOM MOCIIEI0BATEIBHOCTH.

3ajaHue TOCIe0BaTeIbHOCTH PEKYPPEHTHON (opMynol u
¢dbopmyIoit N-To uieHa.

Apudmernueckass U reomerpuueckas nporpeccuu. Dopmyibl
N-ro wieHa apu(METHUECKON U reOMEeTPUUECKOM MpOorpeccuid,
CYMMBI IIEPBBIX N WICHOB.

*M300paxeHne 4IEHOB apU(PMETUUYECKOH M IeOMEeTpHUYECKON
MIPOrpECCUil TOUKaMHU Ha KOOPAUHATHOM INTIOCKOCTH.
JIMHEHBIN U YKCIOHEHIMAIIbHBIA POCT.

Cno>xHbl€ MPOLEHTHL. ™

OcBanBaTh H MPUMEHSATHh MHJEKCHbIE 0003HAYECHUS, CTPOUTH
peudeBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBS3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AHaau3upoBath (QopMydy N-TO 4jieHa IOCJIEI0BaTEIbHOCTH
WIN  PEeKYppeHTHYI0  (GOpMyly W  BBIYHCIATH  WICHBI
MIOCJIEI0BATEIBLHOCTEHN, 3aJIaHHBIX ITUMH bopmynamu.
YcranasianBarb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU
MOCJIEZI0BATENbHOCTH, €CIIU BBIMHCAHBI TEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3HaBarh  apudMETHUECKYID U T€OMETPUUYECKYIO
MPOTPECCUU MPHU Pa3HBIX CIIOCO0AX 3a/laHUs.

Pemate 3amaun ¢ uUcCHoib30BaHMEM (oOpMyl N-TO wieHa
apu(METHYECKOH U TE€OMETPHUYECKOW MPOrpeccHil, CyMMBI




MEPBBIX N YWICHOB C OMOPOH Ha CIPABOYHYIO HHPOPMAIHIO.
*U300paxkaTh WICHBl I0CJIEIOBAaTEIILHOCTH TOYKAMU Ha
KOOPJMHATHOM TIJIOCKOCTH™.

PaccmaTrpuBar, mnpuMepbl NPOLECCOB W fABJEHMH U3
peambHOM  JKM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(mMeTnyecKoil mporpeccuu, B T€OMETPUUYECKON MPOTrpecCcHy;
*M300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH Irpadudecku™.
Pemarts mnpocreiilue 3agaum, CBS3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTAMU, B TOM YHCIE 3aJaud W3 pPEaTbHOU
JKU3HH € HCHOJb30BaHMEM  HUQPPOBBIX  TEXHOJIOTUH
(3MEKTPOHHBIX TaOIUIL, rPaGUIECKOTO KATBKYJIATOPA U T.I1.).
*PemiaTh 3314 Ha CJIIOXKHBIE MIPOLEHTHI, B TOM YHCIE 3a]1a4U
U3 pealibHOM NMPAKTUKHU (C UCTIOIb30BAaHUEM KaJIbKYJIsATOpa).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

[MoBTOpEHUE,
00001IeHME,
cuCcTeMaTU3 AU
3HAHMH

(18 )

UYucna u BbIYMCIeHHs (3aIUCh, CPaBHEHHUE, JEHCTBUS C
JNEUCTBUTEIBHBIMA YHUCJIAMH, YMCIOBas INpsAMas; IMPOLECHTHI,
OTHOIIEHHUS, PONOPIMH; OKPYIJIEHUE, TPUOIMKEHNE, OLICHKA;
peleHre TeKCTOBBIX 331a4 apu(PMETHIECKUM CIIOCOOOM).

AJjredpanyeckue BBbIPpaKeHUs (mpeobpazoBaHue
anredpanvyeckux BbIPAKEHUH, TOMYCTUMbIE 3HAUCHUS).
®yakmuu  (IOCTPOEHHE, CBOMCTBA H3YYEHHBIX (YHKIIMIA;
rpaduyeckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTh TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
olepaldy HaJ MHOXECTBAMH;, HCHOJb30BaTh TIpaduyeckoe
IIPEACTABJICHUE MHOKECTB JJI1 ONHUCAHMS PEAIBHBIX IIPOLIECCOB
U SABICHMH, MpH pEHIEHuH 3aJady U3 JAPYruX Yy4eOHBIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHBbIC JeHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATypaJIbHOE 4YHUCIO, IPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTb HATypAJIbHBIX YHCEI, MPU3HAKU
JEIUMOCTH, 1IE€JI0€ YHUCIIO, MOAYJb 4YHCa, OOBIKHOBEHHAas U
JecaTU4Has ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIA KOPEHb.

BuInoiHATL AeHCTBUS, CPaBHUBATH M YNOPAAOYHUBATH
yucia, MPEACTaBIATh YHCIA HAa KOOPAWHATHOM IPSMOM,
OKPYIJIATH  YWCIA; BBINOJHATH MNPUKHAKY M OLIEHKY
pe3yJibTaTa BEIYMCICHUN.

PemaTh TeKkcTOBBIE 3a1a4l ApUPMETHUIECKIM CIIOCOOOM.
Pemiate mnpaxkTHyeckue 3agauM, COAEpKallUe IPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIHUE 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSIHME, I[€Ha — KOJMYECTBO — CTOMMOCTb,




00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPY/Ia.
Pa30upartp peanbHbIC KU3HEHHBIE CUTYalUH, GOPMYJINPOBATH
UX Ha A3bIKE MaTeMaTUK{, HAXOAUTH pPELICHUE, IPUMEHSSA
MaTeMaTHYeCKUH anmapar, MHTepHpeTHPOBATH PE3yJIbTaT
OnepupoBaTh NOHATHSMM: CTCIICHb C LEJIBIM IOKa3aTeleM,
apupMeTHYEeCKHH KBaJ[paTHbII KOpEHbB, MHOI'OYJIEH,
anreOpanyeckas 1poOb, TOXKIECTBO.

BbINOJIHATL OCHOBHBIE [eHCTBHUSA: BBIIONHATH PACUETHI 110
dbopMyiiaM, TpeoOpazoOBLIBATh IIENbIC, IPOOHO-PAIIMOHAIBHBIE
BBID@KEHUSI M BBIPAXKEHHUS C KOPHSAMH, pPEaJH30BHIBATDH
pa3ioKeHUEe MHOTOWICHa HAa MHOXHTEIH, B TOM 4YHCIE C
UCMOJIb30BaHUEM (OpMyJl pa3HOCTH KBaJpaTOB M KBajapaTta
CYMMBI U Pa3HOCTH (C OMOPOI Ha CHPABOYHYIO MH(POPMAIUIO);
HaXOJUTh JONYCTUMBIE 3HAUEHUS IEPEMEHHbIX I JPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBath C MOMOILBIO (OPMYJ pealbHble MPOLECCHl U
SIBJICHHUSL.

OnepupoBath nousiTusAMu: QyHKIMSA, rpaduK QYHKLIUHU, HYIH
(GYHKIHMH, TPOMEXKYTKH  3HAKOMOCTOSIHCTBA,  IMPOMEKYTKH
BO3pacTaHMs, yObIBaHHs, HanOOJIbIIee U HAaMEHbIIIee 3HAYCHUS
byHKIUH.

AHaJIM3MPOBATh, CPaBHHMBaTh, O0CYXkAaTb  CBOWCTBA
(GYHKLIHMH, CTPOUTDH UX IPaUKH.

OnepupoBaTh MNOHATHSIMH: I[IpsIMas IPONOPLHOHAIBLHOCTB,
oOpaTtHass  MPONMOPIMOHAIBHOCTh,  JIMHEWHas  (QyHKIUS,
KBaJpaTUyHas QyHKLUs, mapabona, rumnepooa.

HUcnoan3oBatb rpaduku UL ONPENEICHUS  CBOWCTB,
IPOIIECCOB M 3aBHCUMOCTEH, JUId pelIeHHs 3a/1ad U3 JIPYTUux
Y4eOHBIX TPEAMETOB WM pPEaTbHOH >KU3HU; MOJAEJHPOBATH C
MIOMOIIBIO TPA(HUKOB peabHbIE MPOLECCH U SBICHHUS.
BoipakaTth ¢opMyiaMu 3aBUCHMOCTH MEXY BEINIHHAMH.

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




7 knace (He MeHee 68 u)

Ha3zBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:kanue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

4acoB)
IIpocreiimme [Ipocreiimme reomeTpruuecKkue 0ObEKThI: TOUKH, IPSIMBbIE, JTy4d | POpMyJIMPOBATH OCHOBHBIC IOHATHUS U ONIPEICICHUSI.
reoMeTpuyeckue M yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3HaBaTh  M3y4YCHHblE  Te€OMETpUUYECKHE  (UTYpHI,
¢urypsbi CMexHbIe U BEpTUKAJIbHBIE YTIIbIL. onpeeJATb HX B3aUMHOE pPACIOJOKEHUE, BBINOJHATH
U HX CBOICTBA. Pabota ¢ mpocTeHmmMu 4epTeKamu. 4epTExX MO YCIOBUIO 3a/a4M (C MCIOJIb30BAHUEM CMBICIOBOM
H3mepenue W3mepeHue JIMHEHHBIX W YIJIOBBIX BEJIUYMH, BBIYMCICHME |ONOPBI: HABOAALIME BOIPOCHl W/WIM alropuTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIUYUH Ilepumerp u  1iomaap  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTh MpoCTeiINe NOCTPOCHUS ¢ IOMOLIBIO LUPKYIS U
(14 4) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
W3mepsiTh JMHEHHBIE U YTJIOBBIE BEIMYMHBI T€OMETPUUYECKUX
U TIPAKTHYECKUX OOBEKTOB.
Omnpenensitb «Ha IJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY X Pa3MeEpPOB.
Pemartp 3a7aud Ha BBIYMCIEHUE JJIUH OTPE3KOB M BEIUYMH
YTJIOB.
Pemars 3a1a41 Ha B3aMMHOE PACIIOJNIOKEHUE T€OMETPUIECKUX
duryp.
IMpoBoauTh KIacCU(PUKALUIO YIIIOB, BHIMHCIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYMHBI, MPOBOIAMTH HECJO0KHbIE HEOOXOIMMBIE
JIOKa3aTeIbHbIE PacCyKICHHS.
3HAKOMUTBHCS C UCTOPHUEH pa3BUTHS T€OMETPHM.
TpeyroabHuUKH [losTHE O paBHBIX TpPEYroJbHHKaX W  TIEpBUYHEIC | Pacmo3HaBaTh Mapbl PaBHBIX TPEYTrOJFHUKOB Ha TOTOBBIX
(22 9) NPEJCTaBICHUs O PAaBHbIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexax (C yKkazaHHEM HPU3HAKOB) MPHU HEOOXOTUMOCTH C

MIpU3HAKa PAaBEHCTBA TPEYTOJIbHUKOB.
[IpuzHakn paBeHCTBA  NPSIMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBOICTBO MeIMaHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBHOOepeHHBIE W PABHOCTOPOHHHUE  TPEYTOJbHHKH.

BHU3yaJIbHOW OIIOPOM.

BeiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opmyanpoBaTh OIpeeIIEHUs: OCTPOYTOJIBHOTO,




[Tpu3Haku 1 CBOWMCTBAa paBHOOSAPEHHOTO TPEYTOJIHLHUKA.
[IpotuB Oonbliell CTOPOHBI TPEYrOJIbHUKA JIEKUT OOJBIIMIA
yTOJL

[Ipocreiile HepaBeHCTBA B T'€OMETPHH.
TpeyroyibHUKa. HepaBeHCTBO TOMaHOK ™.
[IpssMOyTOBHBIN TPEYTOJIBHUK ¢ yrioM B 30°.
[IepBbie NOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHCTBO

TYHOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHUCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHHUKA; CEPEIMHHOIO IEpHEeHAMUKYJsipa
OTpe3ka; NepuMeTpa TPEyrojibHUKa NpU HEOOXOJUMOCTU C
OIIOPOI HAa AIITOPUTM IPABUIIA.

@opmyaupoBaTh CBOWCTBA M INPU3HAKU DPABHOOEIPEHHOIO
TPEYrOJbHUKA.

CTpouTh 4EepPTEKH, pemiaTh 3aJa4M C IIOMOIIBIO HAX0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHsaThH IIPU3HAKU paBeHCTBa IPSIMOYTOJIbHBIX
TPEYroJbHUKOB B 3aJadax (C HCIIOJIb30BAaHHEM CMBICIOBOM
OTOPBI: HABOJSAIINE BOMPOCHl W/HIIM alNrOpuTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh 1UPPOBBIE pECypchl sl HMCCIAeTOBAHUS
CBOICTB M3y4aeMbIX QUIYD.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

IHapanieabHble [TapamteneHble mpsiMble, UX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAVICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YTJIbl (0Opa30BaHHBIE IIPU | HAXOAUTH MPAKTUUYECKUE IIPUMEPBHI.
yIJ10B MepeceyeHn ! MapasiebHbIX MPSMBIX CEKYIEH). M3yuyaTh CBOICTBa yIJOB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHHKA [Ipy3zHak  mapauIeNIbHOCTH  NPSIMBIX — YEPE3  PaBEHCTBO |[IApPAJUIEIBHBIX IPAMBIX CEKYIIEH
(14 v) pPacCTOSIHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU IIPSIMOMA. IIpoBoauTe pokazareqbcTBa. POpMYyIHPOBATH TeOpeMy
CyMmMa yriioB TpeyroJlbHHKa 1 MHOTOYTOJIbHUKA. NapaJUIEIbHOCTA  JBYX IPSIMBIX C IOMOILIBIO  YTJIOB,
BHeunue yribl TpeyrojipHUKa 00pa30oBaHHBIX NIPU MEPECEUEHUU OTHUX TMPSAMBIX TpPEThben
IIPSAMOM.
BoruncasaTs CyMMy YIJIOB TPEYrOJdbHHUKA 1 MHOTOYTOJIbHUKA.
Haxomuth uucioBble W OyKBEHHbIE 3HA4YEHUs YIJIOB B
F€OMETPUUYECKHX 3a/1a4ax C HUCIIOIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJBbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMUTBLCH C HCTOPHUEN Pa3BUTUSA FEOMETPUU.
OxkpyXHOCTH OKpy’KHOCTb, XOp/bI U JUaMETPHI, UX cBoiicTBa. KacarenpHas | @opMyJupoBaThL  ONpedeeHHs:  OKPY)XHOCTH,  XOPJBI,
U KpYyTI. K OKpYy>kHOCTH. OKpY’>KHOCTb, BMcaHHas B yrou. *IloHarue o|anamMerpa W KacaTelbHOM K OKpyXkHOocTU. M3ydaTh uX
I'eomerpuueckne |I'MT, npumenenue B 3agadax. buccekTprca M cepeaMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKH.




NMOCTPOEHUA
(14 )

MEePHEHIUKYIISP KaK FTEOMETPUUYECKUE MECTA TOUCK™.
OKpy>KHOCTb, ONKCAaHHAs OKOJIO TPEyrojpHUKa. BrimcanHas B
TPEYTOJIbHUK OKPY>KHOCTb.

[Ipocreiimne 3aa4u Ha MOCTPOEHUE.

HccaenoBatb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PeCypPChI:
OKPYXHOCTb, BIIMCAaHHYIO B Yyroj; IEHTP OKPYXKHOCTH,
BIIMCAHHOM B YT'0JI; PAaBEHCTBO OTPE3KOB KAacaTEIbHbBIX
*Ucnoab3zoBath MeToa ['MT nia mokasarenbcTBa TE€OpeM O
MepeceYeHN OUCCEKTPUC YIIIOB TPEYTrOJIbHHUKA U CEPEIMHHBIX
MEPIECHANKYISIPOB K CTOPOHAM TPEYTOJbHUKA C TMOMOIIbIO
I'MT.*

OBianeBaT, NOHATHAMHM  BIHMCAHHOM H  ONHCAHHOH
OKPY>KHOCTEH  TpEyrojbHHKAa, HaXOAMTh IEHTPbl 3THUX
OKPY>KHOCTEH € OMOPOil Ha aNrOpuTM IpaBuJia.

PemiaTh OCHOBHBIE 3aa4uM HA MOCTPOEHHE: YIJIA, PABHOIO
JJAHHOMY; CEpEIUHHOI0 NEPHEHAMKYISIpa JAaHHOTO OTPE3Ka;
IpsAMOM,  NPOXOIAIEH  Yepe3  JAaHHYI  TOYKYy U
NEPIEeHIUKYJISIPHOM JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yriia; TPEyroJabHUKOB 110 pPa3JUYHBIM dJEMEHTaM IMpHU
HEOOXOAMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMHUTBLCA C HCTOPUEN PA3BUTHUS TEOMETPUU.

[MoBTOpEHME,
00001IeHNE
3HAHUM
44)

[ToBTOpeHne u 0000IIeHHE OCHOBHBIX TMOHATUH U METOIOB
Kypca 7 Kiacca.

Pemathb 3aJa4YM Ha IOBTOPCHUC, WIUIIOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3jIMYHbIMU 4aCTIAMU Kypca.

8 kmacc (He MeHee 68 4)

Ha3Banue
pasaesa (Tembl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4aK0IIMXCS

4acoB)
Yerpipéxyroabnuk |[lapannenorpamMm, ero npusHaku u cBoiictBa. YacTtHble ciydan | A300pakaTh W HAXOAUTh HAa YePTEKaxX UETHIPEXYTOJIbHUKU
u napajuieiorpaMMoB  (MIPSIMOYTOJBHUK, pOMO, KBaApaT), WX |pa3HbIX BUJOB U UX DJICMEHTHI.
(12 9) MpuU3HaKu W cBoiictBa.  Tpamenus. PaBHoOOkass — u|®opmyaupoBaTh onpeeJieHUs: napajuiesiorpaMmma,




MPSIMOYTOJIbHAS TPATICIIUH.
*¥Y nBoeHue Meauanbl. LleHTpanbHas cuMMeTpus™

NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOM
Tpamnenuu, IpSIMOYTOJIbHOM Tparenu.

Hcnoab30BaTh NpH  pelleHUH MNPOCTeHIIUX  3aaa4
OpU3HAKU W CBOMCTBA: MapasuieJorpaMma, MpsMOyrojbHUKa,
poM0Oa, KBajgparta, Tpameluud, pPaBHOOOKOW  TpameruH,
IPSIMOYTOJIBHOM Tpameru.

IpuMeHsiT MeTOJ YIBOCHHUS MEAMAaHBI TPEYTOJbHUKA C
OTOPOI Ha alITOPUTM IpaBUIIA.

Hcnoan3oBath IHMPPOBBIE pECypChl S UCCIEIOBAHUS
CBOMCTB U3y4yaeMbIX QUTYP.

3HaAKOMUTBHCS C UCTOPHEH pa3BUTHS F€OMETPHH.

Teopema ®aneca
U Teopema o
NPONOPUHOHAIBH
bIX OTpe3Kax,
MOX00HBIE
TPeYroJbHUKHU
(15 49)

*Teopema Paineca 1 TeopeMa 0 IPONOPLHUOHATIBHBIX OTPE3Kax.™
CpenHsist TuHUS TpeyroyibHUKa. Tparnenus, e€ cpeaHsst JUHUS.
*IIponopuuoHanbHble  OTPE3KH, IOCTPOCHHE  YETBEPTOrO
IIPONIOPLIMOHAIIBHOTO OTPE3KA.

CBolicTBa LIEHTPa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyroiabHUKM.  Tpu  mpu3HaKa
TpeyroyibHUKOB*. [IpakTHueckoe mpuMeHeHHE.

noxoous

IIpoBoAUTH MOCTPOEHHS C TOMOILIBIO LIUPKYJIS U JTUHEUKH C
UCHojp30BaHue  Teopembl  Pameca U TEOPEMBI O
IPONMOPUMOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIU
IPONOPLUOHANIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
HaTJISTHOCTb.

HaxoauTh 1m0100HBIE TPEYTOIBHUKH HA TOTOBBIX YEPTEXKAX C
yKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJO00MS TNpHU
HEOOXOUMOCTH C BU3YAIHHOU OMOPOH.

PemaTh 3agaum Ha NOAOOHBIE TPEYTOJBHUKH C TOMOIIBIO
CaMOCTOSITEIbHOTO TIOCTPOCHUSI YepTeX e U HaXOXKICHUS
NOJOOHBIX ~ TPEYrOJILHUKOB  TNPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.

IIpoBoauTH 10KA3aTENBCTBA C UCIIOJIB30BAHUEM ITPU3HAKOB
M0/100MsI HECJIOXKHBIX T'€OMETPUUYECKUX 3a/ad C OMOpoil Ha
JITOPUTM YyUeOHBIX JIeHCTBUH.

IIpumeHsiThb  TOJNy4YEHHbIE  3HAHUS  [PU  PEIICHUU
TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 TPU HEOOXOUMOCTH
C HaIPaBJISIIOMIEN TOMOIIBIO.

3HAKOMMTBCS € HCTOPUEH Pa3BUTHs FEOMETPHH.

Ilnomaake.
Haxo:xnenue

[TonsiTre 06 00IIEH TEOPHH TUIOIIA/IH.
@opMmynel AN TUIOMIAAU TPEYTOJIbHUKA, MMapaiienorpaMmma.

OgianeBaTh NMEePBUYHBIMH TPEACTABJIEHHAMHU 00 00IIEeH
Teopuu IIomanu (Mepsl), (opMyaMpoBaTH CBOWCTBA




nomaxei
TPEYroJIbHUKOB

¥ MHOT'OYT'0JIbHBIX
¢uryp. Ilnomaaun
no00HBIX (puryp
(14 4)

*OTHOIIICHHE TUIONIA/IEH TPEYTrOIbHUKOB C OOIIMM OCHOBAaHHUEM
WA 00I1ell BBICOTOM.

Brrurcnenue miomanei CloxHbBIX QuUryp depes pa30oneHHe Ha
4acTu U JOCTpoeHue.™

[Tnomaau duryp Ha KiIerdaroil Oymare.

[Tnomany nomoOHBIX Guryp. BerauciaeHue miomanei. 3amayuu ¢
IIPAaKTUYECKUM cofepkKaHueM. *PelieHue 3agad ¢ NOMOUIbIO
METO/]1a BCHOMOTIaTeIbHOM IJI0Maan. ™

IJIomaau, BIACHATh UX HaFJISII[HBIfI CMBICIJI.

[Mpumenst  GopMynsl  IJIOHMATU  HapauieiorpaMMma,
TPEYroJbHUKA, Tpameluy ¢ OMNOpOd Ha CIPaBOYHYIO
uHdopmaIuto.

IpumeHATH bopMyIIBI TUTOIIAIN BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUAroHau M YroJd MEXIy HHUMHU C
OIOPOM Ha CIIPaBOYHYIO HH(OpMALIHUIO.

Haxoauth 1wiomaan ¢Guryp, u300paXEHHBIX Ha KICTYATON
OyMmare, HCIOJIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3oupaTh npuMepbl HCIOIB30BAHUS BCIIOMOTATEIbHON
rmiomaan i peuCHus recOMETpUICCKUX 3aad.

HaxoauTh 1womaau NOAO0HBIX (UTYyp ¢ Omopoil Ha
CIIPaBOYHYIO UH(POPMALIHIO.

BbIYHCasiTD TUIOIIAM PA3IMYHBIX MHOTOYTOJBHBIX QUTYD.
Pemath 3aa4u Ha IUIOIIA/b C IPAKTHYCCKUM COZCPKAaHUEM
TI0CJIE COBMECTHOT'O aHaJIH3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTenbCTBO W TPHUMEHCHUE.
Ooparnas Teopema [Iugaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (YHKIMH OCTpOro yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHHS B  MPSIMOYTOJbHOM
TpeyrojapHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
CooTHOIIEHUsT ~ MEXAYy CTOPOHAMHU B NPSIMOYTOJbHBIX
TpeyroJibHuKax ¢ yriamu B 45° u 45°; 30° u 60°.

dopmynupoBats Teopemy l[ludaropa, mcmoab3oBarh € B
IIPAKTUYECKUX BBIYUCIICHUSAX.

Brnagerb  MOHATHSIMM ~ TPUTOHOMETPUYECKUX  (DyHKUHUMN
OCTpPOTO yIia, MPOBePATh NX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYIOJIbHUKE C ONOPOMl Ha CIPABOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOLIEHHS  MEXIy  CTOPOHAaMU B

MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIAOLIEH TOMOILBIO.

Hcnoan3oBare  (QOpMyNnbl NpPUBEACHUA U
TPUTOHOMETPHUECKOE TOXKIECTBO JUIsI HAXOKIACHUS
COOTHOUIEHUH MEeXIy TPUTOHOMETPUYECKUMHU (QYHKIUSIMU
pPa3IUYHBIX OCTPBIX YIVIOB C ONOPOM HA CIPAaBOYHYIO
nH(pOopMaIHnIo.

IIpumeHsITH TOJYUYEHHBIE 3HAHUS M YMEHUS IPU PEIICHUU
MpaKTUYECKUX 3a1ad (Mpd HEOOXOAMMOCTH C OINOpOH Ha

OCHOBHO€




QITOPUTM IPABUJIIA).
3HAKOMHUTBCS € HCTOPHEH Pa3BUTUS TEOMETPUU.

Yrasl B BrnucanHble M LIEHTpaJIbHBIE YTJIbl, YTOJI MEXAY KacaTesJbHON U | DOpMYyJHPOBATHL OCHOBHBIE OIPECIICHUS, CBS3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIIMCAHHBINA yroJl, EHTPAIbHBIN YTOm).
Brnucannsle VYTibl MEXAY XOpJlaMU U CEKYILUMU. HaxoauTh BIMCAHHBIE YIJIBL, ONMpPAIOUIMECS HA OJHY AYTY,
U ONHCAHHBIE BrucanHble U OonmMcaHHbIE YETHIPEXYTOJBHUKH, UX MPU3HAKH U | BBIYMCIASATH YTJIbl C TOMOIIBIO0 TEOPEMBI O BIMCAHHBIX YIJIaX,
YeThIPEXyroJbHUK |CBOWcTBA. IlprMeHeHume HSTHX CBOMCTB IpU  PELIEHUM |TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a/1a4. HEHTPaJbHOM yIJIe OpU HEOOXOJMMOCTH C BHU3yaJbHOM
KacareabHbie B3aumHoe pacnonokeHue IByX OKpyxkHocreil. Kacanue|onopoiu.
K OKPY’KHOCTH. OKPYXHOCTEH. HccnenoBarb, B TOM 4HCIE C MOMOLIBIO HHU(PPOBBIX
Kacanue PECYpPCOB, BIIMCAHHBIE W OIKWCAHHBIE YETBIPEXYTOJIBHUKH,
OKpY:KHOCTeH BBIBOJAUTh UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHaJM3a.
Hcnoabn30BaTh 3TH CBOMCTBA M MPU3HAKU IPU PELICHUU
3ajad.
IloBTOpEHuUe, [ToBTOpEHNE OCHOBHBIX MOHATHI U METONOB KypcoB 7 u & |Pemath 3agayM Ha MOBTOPEHHE, WILUTIOCTPUPYIOLIUE CBS3H
00o01meHne KJIacCOB, 000011IeHNE 3HAHUI. MEX/1y pa3InYHBIMU YaCTAMHU Kypca.
3HAHUM
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (Tembl)
Kypca (4uciao

OcHoBHOe cogepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHNXCS

4acoB)
Tpuronomerpus. |OmnpeneneHue TpuroHomerpuueckux (GyHkuuid yriaos ot 0° no|d@opMyJupoBaTh  ONpeleJeHHsi  TPUTOHOMETPUUYECKUX
Teopemsl 180°. KocuHyc M cuHYC NpsSIMOrO M Tymoro yria. Teopema|(QyHKUHUH TYHbIX W NPSAMBIX YIJOB C BH3YalbHOH OMOpON.

KOCHHYCOB 1
CHUHYCOB.

KocuHycoB. (OO0o00mEénHasi) Teopema CHHYCOB (C paauycom
ONMCAaHHON OKpyXHOCTH). HaxoxneHue UIMH CTOpPOH H

®opMyInpoBaTh TEOpPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
paznycoM OMMCaHHOW OKPY>KHOCTH).




Pemenue BEJIMYMH YIII0B TPEYTOJIBbHUKOB. Pemiath TpPEYrojpHUKH C ONOPOM HA aNrOPUTM YUYEOHBIX
TPeYrojibHUKOB ®dopmyiia miIoLaaM TPEyrojlbHUKA Yepe3 JBE CTOPOHBI U Yroil | AeHCTBUI.
(16 v) Mexay HuMu. PopMyIa IUIOMAAU YETBIPEXYTOJIBHUKA yepes ero |Pemate  mpakTuyeckue — 3aga4yd, CBOAfAIIMeECHd K
JMaroHalld U YroJl MeKy HUMHU. HAXO0K/IEHUIO PAa3JIMYHbIX 3JIEeMEHTOB TPeyroJibHHUKA.
[IpakTueckoe NpUMEHEHNE JOKA3aHHBIX TEOPEM.
IIpeodpasoBanme |*[lonsTrHe 0 mpeoOpazoBaHUM TOAOOUS. OcBauBaThb MOHsATHE npeobpazoBaHus nooous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI TOJJOOHBIX (PUTYD. HccaenoBarh OTHOIICHUE JTHHEHHBIX IEMEHTOB UTYp TPU
Metpuueckue Teopema o0 mnpousBeneHUM OTPE3KOB XOpJ, Teopema o |npeoOpa3oBaHuu nonodus. HaxomuTs npuMepsl noaodus B
COOTHOIIICHUS B MIPOM3BEACHUN OTPE3KOB CEKYIIMX, TEOpeMa O KBaJApaTe |OKpY’KarolleH 1eHCTBUTENbHOCTH.
OKPY:KHOCTH kacaTenbHOU. [IpyMeHeHHMe B peIIeHUH TeOMETPUYECKUX |*BhIBOAMTH METPUYECKHE COOTHOUICHUS MEXIy OTpEe3KaMu
(10 9) 3ajmau.® XOpJ, CEKyIIMX UM KacaTelIbHBIX C  MCIOJIb30BAaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJILHUKOB.
PemiaTe reomMerpudeckue 3aJadyd M 3aJa4d U3 PEATBHOU
YKU3HU C UCIIOJIb30BAHUEM MOI00HBIX TPEYTOJbHUKOB. ™
BekTopsi OmnpeneneHre BEKTOPOB, CJIOXEHHE M Pa3HOCTb BEKTOPOB, | Mcmoab30BaTh BEKTOPbl KAaK HAIPaBJIEHHBIE OTPE3KH,
(12 9) YMHO)XEHUE BEKTOpa Ha YKCJIO. HCCIe10BaTh reOMEeTPUYECKUI (nepemertenue) U

PuU3NYECKU U T€OMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHue BekTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BekTopa.

CkassipHOE TNPOM3BEICHHE BEKTOPOB, €ro INPUMEHEHHE JUIS
HAaxOKJICHUs JUIUH U YIJIOB.

Pemrenune 3ama4 ¢ OMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB [UIsl pEUIeHUs 3alad KUHEMAaTHKUd H
MEXaHUKH.

¢usznueckuil (cuia) CMBICIbI
BOIPOCHBIN IUIAH.

BEKTOpPOB C OIIOpPOM Ha

3HaTh omnpeaejJeHUsi CYMMBl W Pa3HOCTH BEKTOPOB,
YMHOKECHHS BEKTOpa Ha YHCIIO, HCCJIe10BATh
reOMEeTPUUYECKUN U PU3NYECKUIN CMBICIIBI 3TUX ONEpaIUi.
Pemate reomerpudeckue 3aJadyd ¢ MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTh  BEKTOp 10 JBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab30BaTth  CKaJsIpHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BbIuHCasATL CyMMy, Pa3HOCTb U CKaJsIpHOE MPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IlpumeHsITH CKaJspHOE IPOU3BEACHUE [UISI HAXOXKJIEHUS
JJINH 1 er'IOB.




JlexapToBBI JlexapToBbl KOOPAMHATHI TOUEK HA TIOCKOCTH. OcBanBaTh NOHSITHE NPAMOYIOJBHON CUCTEMBI KOOPJIMHAT,
KOOPIAMHATHI Ha|*YpaBHeHHe NpsAMON.* YIiIoBOH KOA(PQHUIMEHT, TAHI'€HC YIJIA |EeKapTOBBIX KOOPAMHAT TOUKH.
IIOCKOCTH HAKJIOHA, IapaJUIEIbHbIE U NEPIEHANKYJISIPHBIC IIPSIMBIE. HccnenoBarh ypaBHEHHE IPSIMOM M OKPYKHOCTU C OMOPOMH
9y VYpaBHeHHE OKpPYKHOCTH. HaxoxzaeHne KOOpIMHAT TOYEK |HA BOIPOCHBIN IUIAH.
IepeceYeHUs] OKPYKHOCTH U IIPSIMOM. Haxonuts neHTp 1 pagnyc OKpY>KHOCTH 110 €€ YPABHEHUIO.
MeTo KOOpAMHAT IIPY PEILIEHUU T€OMETPUYECKUX 3a/1a4. Pematp 3agaum Ha HaAXO0XIECHUE TOYEK IIEPECCUCHMS
Hcnonp30BaHne METOa KOOPAUHAT B IPAKTUUECKUX 3a/1a4ax MPSMBIX U OKPY’KHOCTEW C IIOMOILBIO METO/1a KOOPAUHAT.
Hcnoap3oBaTh CBONCTBA YIVIOBOTO KO3(@uIieHTa mpsiMon
IpU PpELIEHUM 3ahad, I ONPEIEICHUsS PpaCIOJIOKEHUs
MIPSIMOU.
IIpumeHsITH KOOPJAUHATHI MIPU PELIEHUU F€OMETPUUECKUX U
NPaKTUYECKUX 3a7ad, Il IOCTPOEHUS MaTEeMaTHYECKUX
MoJIeIel peasibHbIX 3aa4 («METO/ KOOPIAUHATY).
IMosb30oBaTbest 11 IIOCTPOGHHMS M MCCIEAOBaHUMN
U(PPOBBIMU PECYpCaMHu.
3HAKOMHUTBCS C HCTOPUEN Pa3BUTHUSA T€OMETPUU
IIpaBuiabHbIe [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYHUCIEHHE HX 3JIEMEHTOB. | DopMyJaIupoBaTH ompeneIeHue IIpaBUJIbHBIX
MHOTOYroJbHUKH. [UKcio m W JUIMHA OKpPYKHOCTH. JlJIMHA AYrM OKPY’KHOCTH. | MHOTOYTIOJIBHHKOB, HAXOAUTH X JIEMEHTHI.
Juna Pannannas mepa yria. I[Monb30BaTHCAA NMOHATHEM JUIMHBI OKPY>KHOCTH, BBEJIEHHBIM

OKPY’KHOCTH M
IJI0IIAIb KPYyTa.
Boliuucienue
njiomaaen

84)

[lnomanes Kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEeHTa).
Brruncnenue mnomazeit puryp, BKIIOYAIOIINX IEMEHTHI KpyTa.

C IOMOIIBI0 TPABUIBHBIX MHOTOYTOJIBHUKOB, ONpeIesfiTh
YUCJIO TT, JUTMHY AYTH U paJuaHHYI0 Mepy yIJia 1o o0pasity.
IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yIiia K rpaayCHON
¥ Ha000pOT MO BU3YaJILHOU OTIOpe.

OnpeneasTs IJIOMAIb KpyTa.

BoiBoauts gopmyJibl (B TpalyCHOM U paaraHHON Mepe) A
JUIMH JyT, IUIOIIAJEA CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIN ILJIAH.

BoruncasaTs 1iomanu (uryp, BKIIOYAIOIIUX DJIEMEHTHI
OKpYXXHOCTM  (Kpyra) C ONOpOMl Ha  CIPaBOYHYIO
nH(pOpMaIHIO.

HaxoauTp mioniaam B 3a7a4ax peajibHON KU3HU.

JABukenust

*Tlousrue o JABHKCHHH ITIJIOCKOCTH.

Pa36npaTb IMPUMCPHI, HIUTIOCTPUPYIOIIUC IIOHATHA




IVIOCKOCTH [TapannenpHblil HepeHoC, TOBOPOT U cUMMETpUsA. OCH U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHUH.
(64) CUMMETPHH. @DopMyJIHPOBATH OIPEICICHUS I1apalIeIbHOIO IEepeHoca,
[Ipocreiimne npuMEHEHN B PELLIEHUH 3a7a4™. IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YAJIBbHOM OIIOPOM.
HaxoauTh HENOBMKHBIE TOUKH 110 00pasIly.
HaxoanTh EHTPHI U OCH CUMMETPUI pocTeHImX Guryp mo
obpasiry.
*TIpuMeHATh NapajUIeIbHbI MEPEHOC M CUMMETPHUIO IIPU
peIIeHUN TEOMETPUIECKUX 3aj1ad (pa3OupaTh MPUMEPHI).
Hcnoab30BaTh 1151 HIOCTPOCHUS U UCCIIEIOBAaHUIN IUPPOBBIE
pecypchl*
IToBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX IOHATHH M METONOB KypcoB 7—9|OmepupoBaTh moHATHsIMH: GUTypa, TOUKa, MpsMasi, yrodi,
00o001eHue, KJIaCCOB, 0000IIEHUE U CUCTEMATHU3aLUs] 3HAHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
cucremaruzamusi  |[Ipocreiiie reomerpuueckue QUIypsl U HUX CBOMCTBA. | TPEYrOJIbHUKH, MPSMOYIOJbHBIM TPEYrojJbHUK, MEIUaHa,
3HAHUI W3mepenne reoMeTpu4ecKiX BEJIMYHH. OuccekTpuca W BBICOTa TPEYrOJIbHUKA, Hapajjiesiorpam,
(7 4) TpeyrogbpHUKH. poMO, NpSMOYTOJBHUK, KBajpar, Tpamelus; OKPY>KHOCTb,

[TapannenpHble ¥ NEPIEHIUKYJIIPHBIE PSAMBbIE.
OkpyXHOCTh U Kpyr. l'eomeTpuueckue MOCTPOCHHUs. YTIbl B

OKPYXHOCTM. BnucanHele ¥ ONMCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[Ipsimast 1 OKPYKHOCTb.

YUeThIpEXYyTroIbHUKH. Bnucannbie u OIMCAHHBIE
YEThIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hauana TpuroHomerpuu. Pemenne oommx
TPEYTrOJIbHUKOB.

[IpaBuiabHBIE MHOTOYTOJIbHUKH.

[Ipeobpa3zoBanus IUIOCKOCTH. JBroxkenus. [Tomobwue.
Cummerpus.

ITnomanes. Breruncnenne 1romane. Ihromaan mogoOHBIX

¢uryp.
JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH.
BekTopsl Ha IOCKOCTH.

KacaTeJbHast; paBeHCTBO U 10J00Ke (GUryp, TpeyroJbHUKOB;
NapajuleIbHOCTh M MEPIEHIUKYISIPHOCTh MPSMBIX, YIOJ
MEXIy NpPAMBIMH, CHMMETPHS OTHOCHTEIBHO TOYKH U
NpsIMOM; JJIMHA, PAacCTOSHME, BEJIWYMHA YIJIa, IUIOLIAlb,
EPUMETP.

Hcnonb3oBars  ¢opmyabl: 1nepumMerpa M IUIOLIAAU
MHOTOYI'OJIbHUKOB, [UIMHBI OKPYXXHOCTH M IUIOIIAIAH KpyTa,
00BEMa MPSAMOYTOJIBLHOTO Mapalljiesienumnesaa.

OnepupoBaTh MNOHATHSAMH: IPSAMOYIOJbHas CHUCTEMA
KOOpJAWHAT, BEKTOP; MCNOJb30BaTh JOTH IOHATHS A
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/ad, B TOM YHCIE U3
JIPYTUX YYEOHBIX MTPEIMETOB.

PemiaTte 3ajauM Ha TOBTOPEHHUE OCHOBHBIX IIOHATHUH,
WJUTIOCTPAIMIO CBSI3eH MEXIy pa3luYHBIMU YacTsAMHU Kypca.
BriOupaTs MeTOA 1JIs PELLICHUS 3a1a4H.

PemaTth 3a7a4u 13 MOBCEAHEBHON KHU3HU.




TEMATHYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH M CTATUCTHKA»
(II0 TOJIAM OBYYEHUSI)

7 kinacc (He MmeHee 34 4)

Ha3zBpanue
pa3aesa (Tembl)
(4mciI0 YacoB)

OcHoBHOe coiep:KaHue

XapakTepucTHKA eI TeJIbHOCTH 00y4al0IIMXCS

IIpencrasiienue [IpencraBnenne ganHblx B Tabmuuax. Ilpaktuueckue | OcBamBaTth  Ha  0a30BOM  YPOBHEe  CIOCOOBI
JAHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTATUCTHMUYECKUX MaHHBIX U YHCIIOBBIX
(7 9) UHTEpIIpeTanus TAaOMWYHBIX NaHHBIX. [IpakThdeckas paboTa | MacCHBOB C IOMOIIBIO TaONWI[ ¥ JUarpaMm ¢
«Tabmuupy. UCIIOJIb30BAHUEM  aKTyalbHBIX UM BaXXHBIX JaHHBIX
['paduueckoe mpeacTaBiIeHHWE IAaHHBIX B BHJIE KpPYTOBBIX, | (memorpadudeckue TaHHBIE, MIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  auarpaMM.  YTeHHWE U | MPOMBIIUICHHOM M CEIbCKOXO3SWCTBEHHOM NPOAYKIIHH,
noctpoeHne  auarpamm.  [Ilpumepsl  gemorpaduueckux | OOIIECTBEHHBIE M MIPUPOIHBIC SBICHHS).
JarpamMmm. M3yyats Metoabl paboTbl ¢  TaOJUMYHBIMH U
[TpakTryeckas padora «JlumarpaMmbDy. rpadMUecKUMH TMPEJCTABICHISIMA JTaHHBIX C TIOMOIIBIO
IU(POBBIX PECYPCOB B XOJ€ MNPAaKTUYECKUX paboT (c
HaIPaBJISIONICH TOMOIIIBIO).
OnucarenbHast Uucnosslie Habopsl. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YPOBHE MOHSITHA: YUCIOBOMN
CTATHCTHKA Menuana 41cI0BOro Habopa. Y CTOMUMBOCTE MeIUaHBbI. HaboOp, Mepa IeHTpaIbHON TEeHIEHINH (Mepa LIeHTpa), B
8 v) [Ipaktuueckas padota «CpeHUE 3HAUCHHS. TOM YHCJIe CpeHee apuPMeTHIecKoe, MeIMaHa.

HaubGonpiiee u HanmMeHbIllee 3HAYCHHS YMCIOBOTO Habopa.
Pa3zmax.

OnucpiBaTh CTaTUCTUYECKUE JAHHBIE C TMOMOIIBIO
CpemHero apu(pMeTHIecKoro U Meananbl. Pemars 3aqaun
(c UCmoNmb30BaHHMEM 3PUTENBHON HATJSIIHOCTH W/WJIH
BepOaIbHOI OMOPHI)

HN3yyars cBOMCTBA CPEIHMX, B TOM YKCIIE C IIOMOIIBIO
IU(POBBIX PECYpPCOB, B X0Ji€ MPAKTHYECKUX PaOOT, (C
HaIPaBJIAIOIIEN TOMOIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHE MOHATHSI: HanOobIIEe




U HAMMCHBIICC 3HAUCHUA YU CIIOBOI'O MaCCHBA, padMax.
Pemathb 3aJa4YM Ha BI>I60p croco0a onmucaHus JaHHBIX B
COOTBECTCTBHUH C HpHpOl[OfI JaHHBIX u neiaaMu
ncciaceagoBaHus C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(69

*CnydaliHass ©3MEHYUBOCTH (puMephl). YacToTa 3HaA4YCHHH B
MaccuBe JaHHbIX. ['pynmupoBka. ['uctorpammsl.
[TpakTrueckas pabota «CiydaitHasi ”3MEHYHUBOCTH». >

*OcBauBaTh MOHSITHSA: YacTOTa 3HAYEHHII B MAacCUBE
JIAHHBIX, TPYIIIUPOBKA TAHHBIX, TUCTOTpaMMa.

CTpouTh rucTOrpaMMbl o o0pasiy

OcBauBaTh rpadUyecKue MPEACTABICHUS PA3HBIX BUJIOB
CIIy4aifHOH HM3MEHYMBOCTH, B TOM YHCJIE€ C IOMOIIbIO
U (POBBIX PECYPCOB, B XOJI€ MPAKTHYECKON paOOTHI. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, BepuuHa, pedpo. [IpencraBienue 3agauu ¢ MOMOIIBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmInMHBL. Yucimo pédep u
cymmapHas crenenb BepunH. Llens u nuki. [lyte B rpade.
[IpencraBnenne o cBsizHocTU Tpada. O6xox rpada (sumepoB
nyTh). [IpencraBnenue 00 opueHTUPOBAHHBIX Tpadax.™

*OcpauBaTh NoHATHA: Tpad, BepmuHa rpada, pedpo
rpada, cTerneHp (BAICHTHOCTh BEPIITNHBI), IETTb U K.
OcBauBaTh NOHATHA: MyTh B Tpade, diliepoB MyTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OOcyxnarb penieHHe 3aJa4yM  HAa IOUCK CYMMBI
CTeTieHeW BepimnH Tpada, Ha mouck obxona rpada, Ha
MOWCK TMyTel B  OPHEHTUPOBAHHBIX Tpadax ¢
HaITpaBJISAOIIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TPEICTABICHUS 3aJad M3 Kypca
areOphl, TEOMETPUU, TEOPHH BEPOSTHOCTECH, APYTUX
IpeIMeTOB ¢ TMOMOIIbI0 TpadoB (KapThl, CXEMBI,
AJICKTPUYECKUE TeNH, (YHKIIMOHATHHBIE COOTBETCTBUS)
Ha rpuMepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUS

4w

*CiyualiHbIil ONBIT U ciIydaifHOoe coObITHE. BeposTHOCTh M
yacToTa coObITHA. Pojib MaloOBEpOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B mpupoje U B obmecTBe. MoHeTa u
UTPAIIbHASL KOCTh B TEOPUU BEPOSITHOCTEH.

[TpakTuyeckas padora «HacToTra BeIIaIEHUS Opiiay.™

*OcBanBaTh MOHSITHS: CIy4YalHBII ONBIT U CIly4ailHOE
coObITHE, MAJIOBEPOATHOE U IMPAKTHUYECKH JTOCTOBEPHOE
coObITHE.

M3yuyarh 3HAYUMOCTHh MAJIOBEPOSITHBIX COOBITHH B
npupoJie M OOIINEeCTBE Ha BaXKHBIX HpUMeEpax (aBapuu,
HECYaCTHBIE cilyJau, 3aIuTa MepPCOHAIBHOMN
uHopMalny, repeiaya JaHHBIX ).

N3yuath pojb KJIACCUYECKUX BEPOSTHOCTHBIX MOenei




(MOHeTa, urpajibHast KOCTh) B TEOPUU BEPOSITHOCTEH.
HabawaaTre W M3y4aTh 4acTOTy COOBITUH B IMPOCTBIX
OKCIIEPUMEHTAX, B TOM YHCIIE C TOMOINBIO HU(POBBIX
pecypcoB, B X0/1€ IPaKTUYECKOi paboThL.™

O0001eHue,
KOHTPOJIb
(S q)

IIpeacraBnenne  naHHbIX.  OmnucaTenbHass  CTATHCTHKA.
BeposaTHOCTE CITy4aiiHOTO COOBITHSI.

[HoBTOPSATH U3YYEHHOE U BBICTPAUBATBH CHUCTEMY
3HAHUN.
Pemiatp 3aaum Ha NpejCTaBICHUE U OMHACAHUE JTAHHBIX

C IIOMOIIBIO HU3YUCHHBIX XapaKTCPUCTUK C
HaMpaBJISIOLIEH TOMOIIBIO.
O0cy:xaaThb NpUMepbI CIIy4alHBIX COOBITHH,

MaJIOBEPOATHBIX U IIPaKTUYECKU JIOCTOBEPHBIX
CIIy4aliHBIX COOBITHI, WX POJM B MPHPOJAE M >KU3HU
4eJI0BEKa

8 ki1acc (He menee 34 4)

Ha3zBpanue
pasaesia (Tembl)
(4MCJI0 YacoB)

OcHoBHOE CoAECpPKaAHUEC

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘{alOllll/IXCﬂ

IloBTOpEHME
Kypca 7 kiacca
CR))

[IpencraBnenne  paHHbIX.  OmnwucarenbHass — CTATHUCTHKA.
Crnyyaiinas n3mMmeHunBOCTh. CpeiHHEe YnCIoBOro Habopa.
Cnyualinple  coObiTHs.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Moaenu TEOpUHM BEPOSTHOCTEH: MOHETa H
UrpaibHasi KOCTb.

I[loBTOPSITH M3y4YEHHOE U BBICTPAMBATL CUCTEMY
3HaHUM.

Pemiare 3agayu (Mo BH3YyaJbHOHl  omope) Ha
NPEACTABICHUE M OINKMCAHME JAaHHBIX C IIOMOIIBIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemare 3amaum (Mo BH3yaJdbHOW omope) Ha
MIPEACTABJIICHUE TPYIIIAPOBAHHBIX JAHHBIX M OINHMCAHHUE
CIIy4allHOM U3MEHUYUBOCTH.

Pemrate 3agayu (o BH3YyaJbHOl  omope) Ha
ompeneIeHue 4aCTOTHI CIIy4alHBIX COOBITHIA,
o0cyxaeHne MPUMEPOB CITy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX u MIPAKTUYECKU JIOCTOBEPHBIX




CIly4aliHBIX COOBITHI, WX POJM B MPHUPOJAEC M >KU3HU
4eJI0BEKA.

OnucarejbHan *Otknonenus. Jlucnepcus uucioporo Habopa. CranmaptHoe | *OcBamBaTh NOHSATHA: JHCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[narpaMMbl paccemBaHUs. > OTKJIOHEHHE, HCIOJIb30BaTh O3TU XaPAKTEPUCTUKHU JUIsS
PaccenBanme OTIMCAHUs PACCEMBAHUS JTAHHBIX.
JaHHBIX Yu4acTBoBaTh B 00CY:KI€HUH T'HIIOTE3bI 00 OTCYTCTBUH
(4 4) WM HAJIMYWAM CBSI3M T10 JMarpaMMamM pacCEUBaHUS.
CTpouTh aMarpaMMbl pPacCeMBAaHUS IO HMEIOIIUMCS
JIAHHBIM, B TOM YHCJI€ C TOMOIIBI KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHaIu3a).™
MHo:kecTBa MHOeCcTBO, MOAMHOXKECTBO. Omnepaiuu Haja MHOXecTBaMH: | (OcBaMBaTh MOHSTHA: MHOXXECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObenuHeHue,  mepeceueHue,  npomnosiHeHue.  CBoWCTBa | MOJAMHOXKECTBO.
omepanui Hax MHOKECTBAMHM: MepeMECTUTENbHOE, | BBLIMOJHATH onepanun HaJI MHO>XECTBaMHM:
coueTaTesIbHOE, paclpeae/InTeNbHOE, BKIOYEHHUS. 00beAHEHNE, TIEpEeceYeHHE, JOIOJIHEHUE (110 00pasiy).
I'padpuaeckoe npeacTaBIcHUE MHOXKECTB. Hcmosp3oBaTh CBOMCTBA: MePEMECTUTEIBHOE,
COYETaTENbHOE, PACIPESIUTENIbHOe, BKIIOYEHUs (C
MCIIOJIb30BaHUEM BU3YAILHOH OTMOPHI).
Hcnoan3oBath Tpaduyueckoe MpeACTaBICHUE MHOXKECTB
MpU OMHMCAHUU PEeaTbHBIX MPOILECCOB U SIBICHUM, MPU
pEIIeHUH 3aJ1a4 U3 APYTUX YIEOHBIX MPEIMETOB U KypCOB
(c MCrONTb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepositHOCTH DNeMeHTapHbIe COOBITHS. Cny4aiinble coopiTHs. | OcBamBaTh HaA 0a30BOM YPOBHeE MOHSTHS
CJY4YaiHOro bnaronpusrcrByromnme 3JIeMEHTapHbIC COOBITHA. | dJIEMEHTapHOE€ COOBITHE, CIydailHOe COOBITHE Kak
coObITHS BepositHocti  coObITUH. OTBITEI ¢ PaBHOBO3MOXKHBIMH | COBOKYIMHOCTh  ONarompUATCTBYIONIMX — AIIEMEHTapHBIX
(6 9) AJIeMEHTapHBIMU COOBITUAMH. CITy4aitHbIN BHIOOD. COOBITHH, PABHOBO3MOXKHBIE AJIEMEHTapHBIE COOBITHS.

HpaKTI/IquKaSI pa60Ta «OnbITHI € PAaBHOBO3MOKHBIMU
OJIEMCHTApPHBIMU COOBITHSIMHI.

Pemath 3a7a4m Ha BBIUMCIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHM CIy4allHOTO
onbiTa (C MCHOJIb30BAHUEM 3PUTEJIBHON HArsSAHOCTH
1/Wau BepOaIbHOM OMOpHI).

Pemath 3a7a4m Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITUI
B OIBITaX C PaBHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU




COOBITUSIMH, B TOM YHCIIE C IMOMOIIBIO KOMITbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOM  HATMSJHOCTH  W/WIU
BepOAIbHOM OTIOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMH (C MCIOJIB30BAHUEM MOHET,
WUTpabHbBIX KOCTEH, JIPYTUX MoIesei)
B XOJI¢ TMPAaKTHUECKOW paboThl (C HCIOIB30BAaHUEM
BU3YaJbHOU OMOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo. CBoiicTBa JepeBa: €IWHCTBEHHOCTh  IYTH,
CyIIECTBOBaHUE BHUCAYEH BEPIUIMHBI, CBSI3b MEXIY YHUCIOM
BepILKH U unciaoM pédep. [IpaBuno ymHOXKEeHHS. ™

*OcBanBaTh NMOHATHSA: JIepeBO Kak rpad Oe3 mwukia,
BHCsAYas BEpIIMHA (JUCT), BETBb JEpeBa, NyTh B JIEPEBE,
JTUaMeTp Jepena.

H3yuaTh cBoOlicTBa JepeBa: CyIIECTBOBAHME BHCSYEU
BEpIIMHBI, EIWHCTBEHHOCTb IYTH MEXAY JBYyMS
BEpIIMHAMH, CBS3b MEXJY YHCIOM BEPIIMH U YHUCIOM
peoep.

YuyacTBoBaTh B 00CYKIEHHM pelleHWsl 3aJa4d Ha
MOWCK M IEpeurclIeHue IMyTeil B JepeBe, ONpeaeleHue
yuciia BEepIIMH Uiy pédep B AepeBe, 00XoJ OMHApHOTO
JepeBa, B TOM UHCIE C IIPUMEHEHHEM IIpaBUJIa
YMHOKEHUS. ™

Cayuaiinbie
coOBbITHA
8 1)

*IIpoTUBOMNONIOKHOE  COOBITHE.
OO0benuHeHUe U TiepecedueHue coObITHi. HecoBmecTHbIE
cobbiTuss. @opmyna crnoxeHuss BeposTHocTed. [IpaBuio
YMHOXXEHHMSI ~ BEPOSATHOCTEH.  YCJIOBHas  BEPOSTHOCTD.
HeszaBucumble  coOwiTus.  IlpencraBienue — cimydaifHOTO
HKCIIEpUMEHTa B BUJE JiepeBa.™

Huarpamma  Oiinepa.

*OcBanBaThb MNOHSATHA: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHSA, OMEpalMK Haa COOBITUSIMH, OOBEAMHEHUE U
nepeceueHre coObITUH, auarpamma Diinepa (Ditnepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHUS.

H3yyaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHHUS JIBYX
coObITHH ((POPMYJIBI CIIOKEHUS BEPOSATHOCTEN).

YuacTBOBaThH B 00CYKACHHH PelICHUs 3aJa4d, B TOM
YHCJIe TEKCTOBBIE 33J]auM Ha ONpeesieHne BEepOosSTHOCTEN
O00BbEIMHEHNUS M TIepECeYeHHUs COOBITHI C TIOMOIIbIO

YUCIIOBOM  mpsiMoOM, auarpamm  Dilnepa, (Hopmybl
CJI0’KE€HHUSI BEPOATHOCTEH.
OcBauBathb NOHATHSA: IIPABUIIO YMHOKEHUS




BEPOSATHOCTEH, YCJIOBHAs BEPOSTHOCTh, HE3aBHCHUMEBIC
COOBITHS IEPEBO CIYYAHOTO OIBITA.

N3yuars cBoiicTBa  (ONpENENCHUsI) HE3aBUCUMBIX
COOBITHIA.

YuacTBOBATH B OOCY:KJI€HHHM pellleHHsl 3aJa4d Ha
OIIpEJICICHNE U UCTIOIh30BAHNE HE3aBHCUMBIX COOBITHH.
YuacTBOBaTH B OOCY:KI€HHHM pellleHHsl 3aJa4d Ha
MOUCK BEPOSTHOCTEH, B TOM YHUCIE YCIOBHBIX, C
MCIIOJIb30BAaHUEM JIEPEBA CIIy9alfHOTO OMbITA. ™

0O000menue,
KOHTPOJIb
(4 4)

[TpencraBnenne nanHblx. OnucartenbHas craTucTuka. ['pader.
BepositHOCTB CIly4ailHOro COOBITHS. DNEeMEHThI
KOMOWHATOPUKH.

I[MoBTOPATH M3YYCHHOE M BBLICTPAMBATH CHCTEMY
3HAHUU.

Pemath 3aa4yu Ha NPEICTaBICHUE U ONUCAHUE JaHHBIX
C  TOMOUIIbIO  H3YYEHHBIX  XapakTepUCTHK  (C
MCII0JIb30BaHUEM BU3YaJILHOH OIOPHI).

*YuyacTBoBaTh B O0CY:KJA€HHHM pelIeHUuss™ 3ajadm C
npuMeHeHueM rpados.

Pemiate, 3agaum  Ha  HAXO0XIECHUE  BEPOSTHOCTH
CIIy4ailHOro COOBITHS MO BEPOSTHOCTSM 3JIEMEHTAPHBIX
COOBITHI1, B TOM YHCIIE B OMNBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAaPHBIMU COOBITUSAMU (C BU3YaJIbHOU OMOPOH).
*YuyacTBoBaTH B 00CY:KICHMH pelIeHUsI™ 3aJa4M Ha
HaXO0X/IEHUE BEPOSITHOCTEN OObEIUHEHMS U MTepeceUeHUs
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpa@uyecKkux TMpeACTaBICHUNH H JepeBa CIy4alHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KIEHHH pelIeHUsI™ 3aqa4yM Ha
nepevrciIeHne KoMOuHaui (4ncia nepecTaHoBOK, Yuciia
COuUeTaHMil), Ha HaXOXIEHHE BEPOATHOCTEH COOBITHI C
NpUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
HCIIOJIb30BaHUEM TpeyrosbHuka [lackans.

9 kinacc (He MeHee 34 4)




Ha3zpanue
pa3naesa (Tembl)
(4K CJI0 YacoB)

OcHoBHOe coiep:KaHue

XapakTepucTHKA eI TeJIbHOCTH 00y4al0IIMXCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  nanHbiX.  OmnwucarelbHas  CTaTHCTHKA.
Omneparuu Haj cCOOBITHIMU. He3aBUCUMOCTH COOBITHIA.

IloBTOpPSITH U3YYEHHOE U BBICTPAUBATH
3HAHUIA.

Pemath 3agaum Ha IPE/ICTABIICHUE U ONTUCAHUE JaHHBIX.
Pematr 3amaum  Ha  HAXOXKIEHHUE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPEeCeUeHUsi COOBITUM, B TOM YHUCIIE
HE3aBHUCHUMBIX, C  HUCIOJIb30BaHWEM  I'papUUYECKUX
MIPEACTABJICHUH U JIepeBa CIIy4alHOTO OTIBITA.

Pemath 3agaum Ha MEPEYUCIICHUE KOMOMHAIMHN (4ucia

cucremy

IIEPECTAaHOBOK, YHMCJIAa COYETAaHUM), Ha HaXOXKJIEHUE
BEPOATHOCTEMH COOBITHIA C PUMEHEHUEM
KOMOMHATOpPUKH, B TOM 4YHCIIE€ C MCIOJIb30BaHUEM

TpeyronpHuka [lackans

DJIeMeHTbI
KOMOMHATOPHUKH
(44)

KombOunaropnoe mnpaBuio yMHoOxeHus. IlepecTaHOBKH.
®axropuan. CouetaHus U 4YUCIO couyeTaHu. *TpeyroiabHUK
[Tackans.™ [IpakTnueckas paboTta «Bprancienne

BEPOATHOCTEH C MCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIIMIA
AIIEKTPOHHBIX TAOIHUIDY.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHSATHA:
KOMOWHATOpPHOE MPABUJIO YMHOXKEHHS, YNOPAJOYECHHAs
mapa, Tpoika OOBEKTOB, TIEPECTaHOBKa, (aKTopHua
qucaa, COYETaHUE, YHUCIO COYETaHWH, *TpeyrosbHUK
[Tackans.™

Pemrare mpocreiilime 3axa4yM  Ha  IEPEYUCIICHHE
YIOPSIIOYEHHBIX nap, TpPOEK, NepevrcIeHIe
NEPECTAHOBOK M COYETaHUH HIIEMEHTOB pPa3JIMYHbIX
MHOXECTB (TI0 00pa3iy).

Pemats mpocreiiliume 3agauym Ha NPUMEHEHHUE 4YHCIIA
codeTaHnii B anredpe (CokpanéHHoe YMHOKEHHE, OMHOM
HrroToHa) (C HampaBmAIONIeH MOMOIIBIO).

Pematp, mnpuMeHsii KOMOWHATOPHWKY, 3aJadyd Ha
BBIUMCIICHHE BEPOSTHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJHUI] B XOJ€ MpPaKTHUeCKOH paboThl (C
BU3YaJbHOU ONOPOIA).




I'eomeTpuueckast
BEpPOSITHOCTH
(44)

*T'eomerpuueckasi BepossTHOCT. City4aiiHbIN BEIOOP TOUKU U3
(GuUrypsl Ha IIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPY>KHOCTH.™

*OcBauBaTh NOHATHE T€OMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTth B O00CYKJI€HUM pelIeHWsl 3aJayM Ha
HaxXO0XJACHUC BepOSITHOCTefI B OIbITaX, IMPCACTABUMBIX
KaK BBIOOp TOYEK M3 MHOTOYrOJIbHUKA, Kpyra, oTpeska
WM TyTU OKPYKHOCTH, YUCIIOBOTO MPOMEXKYTKa™

HUcnuiTanus
bepnynan
(6 9)

Ucneitanune. VYcnex u Heygaua. Cepus HCHBITaHUR 10
neporo ycnexa. HMcnoeitanus bepunymm. BepositHocTH
coObiTi B cepun wucnbiTaHuid beprnymnu. Ilpaktuueckas
pabota «Mcnbitanus bepHymimy.

OcBauBaTh Ha 6a30BOM ypPOBHe NMOHSITHS: UCIBITAHUE,
3JIEMEHTAapHOE COOBITHE B CIBITAHUHU (YCIIEX U Heyzaua),
cepusi UCHBITAHWM, HACTyIUICHHME IEpBOro  yclexa
(Heynaun), cepus ucnblTaHui bepHyu.

Pemare  mpocreiimime  3aJa4ydM Ha  HAXOXKJIEHUE
BEPOSTHOCTEW COOBITUII B CEpUU UCIBITAHUH JI0 MIEPBOTO
ycrexa, B TOM YHCJE C MPUMEHEHHEM (POPMYJIbI CyMMBI
reOMETPUUECKON Iporpeccuu (C Oonopoi Ha CIPABOYHYIO
nH(pOpMaIHUIO).

Pemiate mpocreiimue 3axaum Ha  HAXO0XICHUE
BEPOSITHOCTE  DIIEMEHTAPHBIX COOBITHH B  Ccepuu
ucnelTaHui bepHyinM, Ha HaX0XIEHHE BEPOSITHOCTU
ONpEeAeIEHHOT0 4YHUCIIa YCIEXOB B CEpPUM MCHBITAHUHN
bepHymu (¢ BU3yansHoi oropoii).

H3yuath B X0/1e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu UcnbITaHui beprymum

Cayuaitnas
BeJIMYMHA
(64)

CrnyualiHas BEJIMYMHA W PACIpEACICHUE BEPOSITHOCTEMN.
Marematnueckoe OXKHMJIAHHE W JHUCIEPCHsS  CIy4alHOHN
BeIMUYMHBL. [IpuMepel MaTeMaTHYecKOro OXHUAAHHUA Kak
TEOPETHYECKOT0 CPEHErO 3HAYCHMS BEIIMYHHBI.

[Tonstue o 3akoHe Oonbmux  4yucen.  V3mepeHue
BEPOSITHOCTEN ¢ MOMONIIpI0 4acToT. [IpuMeHeHune 3akoHa
OOJIBIINX YHCEIL.

OcBoutrs Ha 0a30BOM YpOBHe NOHATHS: ClydyalHas
BEJINYMHA, 3HA4YECHUE CIIy4anHOM1 BEJIMYMHBI,
pacrpeneineHue BEposiTHOCTEM.

HN3yuyats u o0Cy:kaaTh IpPUMEPBI JTUCKPETHBIX U
HEMPEPbIBHBIX CIyYaiHBIX BETUYUH (POCT, BEC YETIOBEKA,
YUCJIEHHOCTh HaceJleHus, Ipyrue MU3MEHYHBBIE
BEJIMYMHBI, PACCMATPHUBABILUECS B KypCe€ CTATUCTHKH),
MOJIEJIbHBIX ~ CIy4YailHbIX  BEJIMYMH, CBSI3aHHBIX CO
Clly4aifHBIMU OIbITaMU (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CITy4yalfHbIM BHIOOPOM U T. II.).




OcBauBarthb Ha 0a3zoBOM YpoBHE NOHATHUA.
MATEMAaTHYCCKOEC OXHIAAHUC cnyqaﬁHoﬁ BCIMYHMHBI KaK

TEOPETHYECKOE  CpeAHee  3Ha4YeHWe,  JUCIePCHUs
CITy4aiiHOW BEJTMYMHBI KaK aHAJIOT JHCIIEPCHH YHCIOBOTO
Habopa.

Pemiats 3amauMm Ha BBIYMCIEHUE MaTEMATHYECKOTO
OXKMJIAHWS U  JUCIEPCUHM  JAUCKPETHOM  CIly4yalHOU
BEJIMYUHBI 110 33JJAHHOMY PaCIpEACIICHUIO, B TOM YHUCIIE
3aJ1a4, CBS3aHHBIX CO CTpPaxOBaHUEM M JIOTepesMHU (C
HAIPABIIAIONIECH TOMOIIIBIO).

3HAKOMHUTBCS C MAaTeMaTU4YECKUM  OXHJIAHUEM U
JUCIIEpCUEN HEKOTOPBIX pacHpeiesieHuid, B TOM 4YHUCIe
pacrpeeneHusl Cay4alHONM BEIUYMHBI «YUCIIO YCIEXOB»
B CEpUM UCIIBITAaHUN bepHyum.

M3yyaTrhb 49acTtoTy COOBITHS B  MOBTOPSIFOIIUXCS
CIIy4YalHBIX ONBITaX KAaK CIIyYallHYIO BEJIUUYUHY.
3HAKOMHUTBCS C 3aKOHOM OonbIIuX uucen (B Qopme
bepnymnm): mnpu OONBIIOM YHKCIE OMNBITOB 4YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemiate 3amauyMm  Ha H3MEPEHUE BEPOSTHOCTEH C
MTOMOIIIBIO YaCTOT (C HAMPABIIAIOIIEH TOMOIIIBIO).
OOcyxnmaTb  poib 3aKkoHa  OOJIBIIMX  4HMCel B
000CHOBaHUHU 4acTOTHOIO MeToaa U3MEpEHUS
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK MpOsBICHHUE
CTaTUCTUYECKOM YCTOMYMBOCTH B U3MEHUMBBIX SIBICHMUSIX,
pOJIb 3aKOHA OOJBUIMX YHCEN B IPUPOJIE U B KU3HU
4eJI0BEKA.

0O0600menue,
KOHTPOJIb
(10 v)

IIpencraBnenue  aHHBIX.
BepositHOCTB CIIy4aifHOTO COOBITHSI.
KoMOMHaTOpuKH. CilydaliHble BETUYHHBI U PACTIPE/ICIICHUS.

OnucarenpHasd  CTaTUCTHKA.
DneMeHThI

IoBTOPSITH H3y4YEHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

PemaTs 3a1a4u Ha IPEICTaBICHNUE U ONMCAHUE TAHHBIX.
Pematr, 3agaum  Ha  HAXOXKIEHUE  BEPOATHOCTEH
COOBITHIA, B TOM YHCII€ B OIMBITAX C PaBHOBO3MOKHBIMHU




3JIeMEHTapHBIMU COOBITHSIMH, BEpPOSITHOCTEHN
OOBEIMHEHUSI W TepPeceYeHUs] COOBITHM, BBIYUCIATH
BEPOSITHOCTH B  OMBITAX C CEPUSIMH  CIyYalHBIX
HUCIIBITAaHUI

[Ipu pa3paboTke paboueld mporpaMMbl B TEMaTUYECKOM IIJIAHUPOBAHHWH JIODKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAHUS JIEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCS YYEOHO-METOAMYECKUMU MaTepraIaMu
(MyJnbTUMEIUNHBIE TPOTPAMMBI, DJIEKTPOHHBIE YUYEOHUKM U 3aJadyHUKH, OJJIEKTPOHHBIE OHOJIMOTEKH, BUPTyalIbHBIC
7ab0paToOpuu, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMHU HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIONB3YEMBIMU JIJIsi OOYUSHUS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TMOJIb30BATENCH, MPEACTABICHHBIMU B JJIEKTPOHHOM (LU(PPOBOM) BHUJEC U PEATU3YIOMIUMHU
nunaktuyeckue Bo3moxkHoctu KT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUM.
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