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PabGouas mporpamma 1o ydeObHOMY mnpeaMery «Maremarukay (0a30BbIi
ypoBeHb) (mpeameTHas oOmacth «Marematuka W HHpOpMaTHUKay) (manee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHuKe, MaTeMaThka) BKIOYaeT
MOSICHUTENBHYIO 3allUCKy, COAEpKaHWe OOydYeHHs, IUIaHUPYEeMbIE pE3yJIbTaThl
OCBOEHUS TIPOTPAMMBI TT0 MaTeMaTHKe.

[TOACHUTEJIBHAA 3AIINCKA

Pabouass mnporpaMma 10 MaTemMaruke JUisi OOy4YaloIIMXCS C 3aJepPiKKON
ncuxudeckoro pa3sutus (nanee — 3I1P) Ha ypoBHEe 0CHOBHOTO 00111eT0 00pa30BaHuUs
NoJAroToBlieHa Ha ocHoBe denepalibHOTO TOCYAApPCTBEHHOIO 00pa30BaTEIbHOTO
CTaHaapTa OCHOBHOro ooduero oopasosanus (IIpukxaz Munnpocsemenust Poccuun ot
31.05.2021 . Ne 287) (manee — D®I'OC OO0OO), denepanbHO ananTUPOBAHHOU
00pa3oBaTebHOM IPOrpaMMbl OCHOBHOTO 00111€eT0 00pa30BaHus JJIsl 00YUYaOIINXCS C
OrpaHUYEHHBIMU BO3MOXHOCTAMU 3710poBbs (IIprkaz Munnpocsemenus Poccun ot
24 nos6pst 2022 . Ne 1025), denepanbHO paboyeit mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHus 1o ydeOHOMy mnpeamety «Maremarnkay, denepalbHON MPOrpamMMBl
BOCIIUTAHUSI, C YUYETOM pPaCHpe/leIEHHBIX IO KJIaccaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbraram  ocBoeHusi  DenepanbHONW — aganTUPOBaHHON  0O0pa3oBaTEILHOMN
IpOrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUs sl OOy4YaloLIUXCA C 3aJepiKKOU
IICUXUYECKOro pa3BuTus. B palouell mporpamme y4TeHbl HJE€U U TOJOXKEHUS
Konuenuuu pa3sutus maremarnyeckoro oopazoBanus B Poccuiickoit @enepauuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYuebusiii mpeamer «MaremMaTtvka» BXOAUT B MPEAMETHYIO 00JacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIMTEIHHOU
KyJBTYpbl M JIOTUYECKOTO MBINUICHUS, (HOPMUPOBAHUIO YMEHHUS TIOJb30BaThCA
QNITOPUTMAMM, a TaKXXe MPHUOOPETEHUIO NMPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHbIl mnpeamer pa3BUBacT
MBIIIJIEHHE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PaMOTHOCTb,
YMEHUSI ~ BOCIPUHUMAThb U KPUTUYECKH  aHAIM3UPOBaTh  HHGPOPMALUIO,
MPEICTABICHHYIO B Pa3IMYHBIX (OpMax.

OOydeHune maremMaTtuke NaéT BO3MOXXKHOCTh pa3BUBaTh y oOyuwatomuxcs ¢ 3I[1P
TOYHYIO, PAIlMOHAIIBHYI0O U HMH(POPMATUBHYIO peub, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBbIE, CUMBOJIMUECKUE, rpauyecKue CpelcTBa AJI BbIPAKEHUS
CYXIEHUHN U HAIJIATHOTO X MPEICTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KylIbTypbl B COBPEMEHHOM TOJKOBAaHUHU
ABNSIeTCS  OOIIee 3HAKOMCTBO C METOJaMU TO3HAHMsS  JIEHCTBUTEIBHOCTH,
IIPEICTABIIEHHUE O MTPEAMETE U METOAAX MATEMATUKH, UX OTIMYHMIA OT METOJIOB JPYIHX
€CTECTBEHHBIX U T'yMaHUTApPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pelIeHUs] HAay4YHbIX WU MPHUKIAIHBIX 3a7ad. TakuMm o0pa3oMm, MaTreMaThudeckoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyabTyphl YEJIOBEKA.



W3ydyeHne MareMaTWKH TakKXe CIOCOOCTBYET AICTETHUYECKOMY BOCIHUTAHUIO
YeJI0BeKa, MOHMMAHHMIO KpacoTbl M H3SLIECTBA MATEMAaTUYECKHUX PaCCYXICHUM,
BOCIPHUATHIO TEOMETPHUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPHUH.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHus mnpeaMery «MareMaTtuka» c
y4eTOM 0COOBIX 00pa3zoBaTeNbHBIX OTpeOHOCTEM oOyuatonuxcs ¢ 3I1P. OBnanenue
y4eOHBIM IpeIMeTOM «MaTtemMaThKa» NpPeACTaBISET ONPEACICHHYIO CI0KHOCTD IS
yuamuxcs ¢ 3I[IP. ¥V oOydarommxcs ¢ 3[IP nHambosiee BbIpakeHBI OTCTaBaHUS B
pPa3BUTUN CJIOBECHO-JIOTMYECKUX (OPM MBILIUIEHUS, I03TOMY aOCTpakTHBIE MU
OTBJICUCHHBIE KATETOPUH MM TPYIHOAOCTYIHBL. B TOXe BpeMms NpU CIENUAIBHOM
oOydeHuu oOyyaromuecss MOTYT BBINOJHATH 3aJaHusl 1o anroputMmy. OHu
BOCIIPMMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHHUTH IEPEHOC HAa AHAJIIOTMYHOE 3aJIaHUE
YCBOEHHOT0 crocoba pemieHus. CHUKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEJICHHOE CTaHOBJICHHE JIOTUYECKHUX JCHCTBUM IPUBOMAT K HEJOCTATOYHOU
OCMBICJIEHHOCTH COBEpPIIAEMBIX y4EOHBIX ACHCTBUN. Y OOydYaroIMXCs 3aTPyAHEHBI
CUETHBIC BBIUMCIEHUS, MPOU3BOJMMBIE B yME€. B NMHChbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT MHpPOMYCKaTh OJWH U3 IMPOMEXKYTOUHbIX maroB. llpu pabore ¢ yucioBbIMU
BBIPQKCHHUSIMHU, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NPAaBUIbHBIN
nopsiiok nercteuid. [lpu ympouieHnu, npeoOpa3oBaHUU BBIPAKEHUN ydalluecs C
3[IP HEe MOryT CamMOCTOSTENBHO NPHUHATH PEIICHHE O MOCIEI0BATEIBHOCTH
BBINIOJIHEHUS J1ecTBU. KOHKPETHOCTh MBIIUIEHUSI OCJIOKHSAET YCBOEHHUS HaBbIKa
pelIeHUs] YpaBHEHMI, HEPAaBEHCTB, CHUCTEMBl YypaBHEHMH. MM MaiogocTynmHO
COBEpIIEHHE 00paTUMBbIX ONEpaLIU.

Huskuii  ypoBeHb  pa3BUTUS  JIOTMYECKUX  OIEpalui, HEAOCTATOYHAs
O00OOLIEHHOCTh MBILUICHHUS 3aTPYAHSIOT u3yuyeHue Tembl «DyHKuum»: npu
onpeaeneHu  (YHKIUOHAJIBHOW 3aBUCUMOCTH, HPU ONHCAHUM TrpapuuecKon
CUTYAIINH, UCTIONIb3YysI T€OMETPUUECKHH, anreOpandeckuid, GyHKIIMOHATBHBINA S3bIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCTbIO onpefeneHusl GQyHKUUU U
00J1aCThIO0 3HAYECHHIA.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMS] KpaTKOM 3amucw,
MPOBEICHMSI aHAIM3a YCIIOBUS 3a7]a4M, BhIJIECICHUS CyllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpyaHAIOTCS clenaTh YMO3AKJIIOYEHHE OT OOIIero K YacTHOMY, HEpPEIKO
BBHIOMPAIOT ~HEpALMOHAIbHBIE CHOCOOBI PEIICHMs, HWHOIAa OrPaHUYMBAIOTCA
MaHUIYJISIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuum TreoMeTpUYECKOro Marepuana oOyuatomecs ¢ 3IIP
CTAIKUBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE pacCy X 1eHNs. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM I'€OMETPHH
OPUBOJUT K OLIMOKAaM B pPELIEHUM IeoMeTpuueckux 3anad. OOydyaromiyecs MOryT
MOJIMEHUTH (POPMYJTy, HETIPAaBUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOkam B
pelIeHUH  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIE
npeactaBieHus. VM CIOXKHO BBINOJHUTHh YEPTEK K YCJIOBHIO, B NUCHbMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEKY.

ToO4YHOCTH 3alIOMUHAHUSI ¥ BOCIIPOM3BEIEHUSI YUYEOHOTr0 Marepuaia CHUKEHBI
M0 TMPUYMHE CJIA0OCTH MHECTHYECKOW MAESTENbHOCTH, CYKEHUS OObeMa MaMsTH.
OO6yuarouumest ¢ 3IIP TpeOyercsi Gosibllie BpeMEHHM Ha 3aKpeIUieHHe maTepuala,
aKTyaiau3auus 3HaHUH M0 ONope MPHU BOCIIPOU3BEICHHH.



JUia  npeonosieHuss  TPYJHOCTEH B M3YyYEHUM Yy4yeOHOro IpeaMeTra
«MaremaTuka» He0OXoAMMa afanTaius oobemMa 1 Xapakrepa yueOHOro maTepuania K
MO3HABATENbHBIM BO3MOXKHOCTAM ywamuxcsi ¢ 3[IP. Cnenyer yueOHBINH Marepual
MPETNOAHOCUTh HEOONBUIUMHU MOPIHSIMH, YCIOXHSSI €ro MOCTENEeHHO, M3BICKUBATH
CcoocoObl  aJanTallMM  TPYAHBIX  33JaHUI, HEKOTOpbIE TEMbl JaBaTh Kak
03HAKOMUTEIIbHBIE; MCKJIIOYaTh OTJIEJIbHBIE TPY/IHbIE JIOKa3aTeIbCTBA;
TEOPETUYECKUN MaTepual PEKOMEHAYETCS H3ydaTb B IIPOLECCE IPAKTHYECKON
NEATENBbHOCTH II0 pPEIICHHIO 3a1ad. OpraHudyeckoe €AUMHCTBO IPAKTUYECKOW H
YMCTBEHHOM JI€ATEIbHOCTH Y4YallUXCs HA YPOKaX MaTeMaTUKH CIHOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOCHHIO OAa3UCHBIX MaTEeMaTHYECKHX 3HAHUM U
YMEHHUM.

Heau n 3axaun u3ydenust yaeOHoro npeamera «MareMaTuka

[IpuopuTeTHBIME 1EISIMU O0YYECHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

"  (opmMupoBaHUE IEHTPAIBLHBIX MATEMATUYECKUX MOHATUN (YUCIIO, BETUYNHA,
reomeTpuueckas  (Gurypa,  THepeMeHHas,  BEPOSATHOCTb,  (YHKIHUS),
o0ecreunBarouX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTU4eCKOro
oOpazoBanus odydaromuxcs ¢ 311P;

*  poxBeneHue oOywaromuxcs ¢ 3[IP Ha ngocTymHOM 118 HHUX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaTEMaTHKW M OKPYXAIOLIEro MHUpa, MOHHMAHHE
MaTeMaTHKHU KaK 4acTu OOLIEeH KyJbTypbl YEIOBEUECTBA;

"  pa3BUTHUE UHTEIUIEKTyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00YyUaOIIMXCSA C
311P, mo3HaBarenbHONM AKTUBHOCTH, UCCIIENOBATEIBCKUX YMEHUN, KDUTHYHOCTH
MBIILIEHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

*  (opmupoBaHue (PYHKIIMOHAIBHOW MaTeMaTU4YE€CKOW TPaMOTHOCTU: YMEHHUS
pacro3HaBaTh  TPOSIBJICHHS ~ MaTeMaTHYEeCKUX  TOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEM B pEaJbHBIX JKWU3HEHHBIX CHUTyallUsIX U MPU H3YUYEHUH
JIPYTUX y4e€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMAaTWUKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJI€JIM, TPUMEHSITh OCBOEHHBIA MaTeMaTUYECKU anmapar sl pelieHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/a4, WHTEPIPETHPOBATh M  OLICHHBAaTh
MOJIyYE€HHbBIE PE3YIIbTATHI.

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

*  ¢opmupoBark y oOydaroniuxcsi ¢ 3[IP HaBbiku yueOHO-IO3HABATEILHOMN
NEeATEIbHOCTH: TUIAHUPOBAaHUE palOThl, IMOUCK pAUOHAIBHBIX IyTEH ee
BBITNIOJIHEHHU S, OCYILIECTBIICHUS CAMOKOHTPOJIS;

"  CIOocOOCTBOBATh HMHTEIJIEKTYaJIbHOMY pPa3BUTHIO, (OPMUPOBATh KauecTBa,
HEOOXOJMMBIE YETIOBEKY IS IMOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMATHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTH K MPEOOJICHUIO
TPYAHOCTEH;

"  (opmMHupOBaTH KITIOUEBHIC KOMIIETEHIIMU YYAIIUXCS B paMKax MPEIMETHOU
obmnactn «Martematrka 1 HHPOPMaTHKaY;

. pa3BUBaTh MOHATHIHOE MbITIUICHUS oOy4Jaroruxcs ¢ 311P;



"  OCYIIECTBIATh KOPPEKLUHIO MO3HABATEIBHBIX IMPOIECCOB OOYyYAIOMIMXCS C
311P, HEoOXOMUMBIX JIT OCBOCHHS MPOTPAMMHOTO MaTepualia 1mo y4eOHOMY
npeaMery;

"  [OpeaycMaTpuBaTh ~ BO3MOXHOCTh  KOMIIGHCAIlMM  00pa3oBaTEIbHBIX
ne(UIMTOB B OCBOCHHH IMPEANISCTBYIONIETO MPOTPAMMHOIO Marepuaia y
oOyyatromuxcs ¢ 3[1P 1 HenoCTaTKOB B UX MaTEMaTHYECKOM PAa3BUTHUH;

*  chopmMupoBaTh yCTOWYMBEIN HHTEPEC YUAIIUXCS K TPEAMETY;

"  BBISBIISATH U Pa3BUBATh MaTEMaTUYECKUE U TBOPUYECKHUE CTIOCOOHOCTH.
OcCHOBHBIE JIMHUU COAEPKAHUSA Kypca MareMartuku B 5-9 kiaccax: «YHucna u

BBIUMCIICHUS», «AlreOpa» («Anredpanueckue BBIPAKEHUS», «YpPaBHEHUS U
HepaBeHCTBaY), «Dynkuum», «leomerpus» («l'eomerpuueckue GUIypsl U HX
CBOICTBaY, «3MepeHrne reoMeTpUYECKUX BETUYUHY ), « BEepOSITHOCTh U CTAaTUCTUKAY.
JlaHHbIE JTMHUM Pa3BUBAIOTCS MapajuIeNbHO, KaXKasi B COOTBETCTBUM ¢ COOCTBEHHOU
JIOTUKOW, OJHAKO HE HE3aBUCHUMO OJHA OT JApPYyrod, a B TECHOM KOHTaKTe U
B3aumozeicTBu. Kpome »5Toro, ux OOBEIUHSIET JIOTMYECKas COCTaBJIsIOIIas,
TPAJUIIMOHHO TIPUCYIash MaTeMaTUKEe U MPOHU3BIBAIOIIAS BCE MaTEeMaTHYECKHUE
Kypchl u coaepxkarenbHbie JuHuM. CdopmynupoBanHoe B DenepaibHOM
rOCy/IapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE€ OCHOBHOTO OOIIEro 00pa3zoBaHUs
TpeOOBaHUE «yMETh ONEPUPOBATH MOHATUSIMU: OMNPENCICHHE, aKCMOMa, TEeOopema,
JI0Ka3aTelIbCTBO; YMEHUE pAclO3HaBaTh HCTUHHBICE M JIOXKHBIE BBICKA3bIBAHMUS,
MIPUBOAUTH TPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHWUA W OTPULAHUS
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a (hOpMHUPOBAHUE JIOTHYECKUX YMEHUM
pacmpenensieTcs IO BCeM rojaM oOOy4deHHsT Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHUsI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yabTaram
ocBoeHus: denepanbHON pabouell TPOrpaMMbl, pacHpeneNEHHBIM 10 ToJaM
oOy4eHusl, CTPYKTYpUPOBAHO TakuM oOpa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHLIUNHATBHEIM BOMpPOcaM oOydJaromuecs: o0palajinuch HEOAHOKPATHO, YTOOBI
OBJIQJICHUE MATEMATUUYECKUMHM TIOHSATUSIMH U  HABBIKAMH  OCYIIECTBIISIIOCH
MOCJIEI0BATENbHO U MOCTYNATEIbHO, C COOMIOACHUEM MPHUHIIUIA TPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOUAJIMCh B OOIIYH) CHUCTEMY MAT€MAaTHUYECKUX MPEACTaBICHUM
oOyuatomuxcs ¢ 311IP, pacuupsist u yryOssist €€, 00pa3ys MpOUYHbIe MHOKECTBEHHBIC
cBs3u. O0mue 1enu u3ydeHus: yueoHoro npeamMera «Maremarukay MpeCTaBICHbI B
denepanpHOM pabodeit mporpaMmMe 0CHOBHOTO O0IIEro 00pa3oBaHus.

Ocob0enHocTH 0TOOpPA M aanTALIAM Y4eOHOT0 MaTepUaJia 0 MaTeMaTHKe

OOyuenue yueOHOMy mpeamery «MaTemaTtuka» CTPOUTCS Ha CO3JaHUH
ONTUMAJbHBIX YCIOBUN JJI1 YCBOCHUS MPOrPaMMHOIO MaTepuaja oO0ydarolUuMUCs C
3I1P. bonpiioe BHUMaHue yaensercs 0T00py y4eOHOro marepraia B COOTBETCTBUH C
INPUHILIUIIOM JOCTYIHOCTH TPU COXpaHEHUH 0OIero 6a3oBOro YpOBHs, KOTOPBIH
JOJKEH IO COZIEPKaHUI0 U 00beMy OBITh alanTUPOBaHHBIM 11 oOyuatomuxcs ¢ 3[1P
B COOTBETCTBHM C HMX OCOOBIMH 00pa3oBaTeIbHBIMH MOTpeOHOCTAMH. Cremyer
oOnerynth OBJaAeHUME MarepuaioM oOyuaromumuci ¢ 3[IP mocpeactBom ero
J€TaIbHOTO OOBSICHEHUS C CUCTEMATHYECKUM [TOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



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

denepanbHas NporpaMma IpeayCMaTpuBacT BHECEHUE HEKOTOPBIX N3MEHEHNN:
yYMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEICHUM, BHIHECEHUE OTIEIBHBIX TEM WU
LEJbIX Pa3fesioB B MaTepPHAIIbI ISl 0030pHOTO, 03HAKOMHUTEIBHOTO U3YUYCHHUS.

HN3menenus nporpammsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3ydaThb CIEAYIOIIUE TEMBI:
«Pumckass nymepanus», «PaBHble Quryps», «umunap, konyc, mapy», «Kyo»,
«IIpssMOyTONIBHBIN Mapauiesienuneny, «llepemenienue no KOOPAUHATHOU MPSAMON»,
«Mopaynp uucnay, «YucinoBble NpoMEKXYTKH»; «MacmTtad» (uM3yuyaeTcss B Kypce
«I"eorpadus»); «M300pakeHne reoMmeTpuuecKkux GUryp Ha HEJIMHOBAHHOM Oymare ¢
UCIIOIb30BAaHUEM LUPKYJA, JMHEHKH, YrOJbHUKA, TpaHCHOpTUpa», «JlinHa
okpyxHocTH», «Ilmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsameie», «OceBasg W LIEHTpajbHasl CUMMETPUN» (M3y4daeTcs B Kypce N€OMETPHH);
«beckoHeuHbIe TMEepPUOIUYECKHE IEeCATUYHBIE IpoOu. JlecaTnuHoe NpuONIMKEHHE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreOpsbl).

Crenyer yMEHBIIMTh KOJIMYECTBO 4YacOB Ha cleAyronme Temsl: «PemeHne
JOrUYeCKun 3amau», «JlimHa otpeska», «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOXEHUS», «3an1Ch MPOU3BEICHUS C OYKBEHHBIMU MHOXUTEIAIMI», «[locTpoeHue
KOH(Urypanuii U3 dacteid MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Ooymare», «Jlenurenu u kpatseie. [lpusnaku nenumoctn», «HaubGonbimmii oOmumii
JeNnTeNb U HauMeHbllee oluiee KpaTHoe. [[enMMOCTh CyMMBbI M IPOU3BEICHUS.
«IIpuBenenue apobu K HOBOMY 3HaMmeHaTeno», «HaxoxaeHue dactu 1enoro u
LEeNoro mno ero vactm». «OKpyrieHue AecATU4YHbIX ApoOei». «Pemenue 3amau
nepebopoM BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBieHHEe OYKBEHHBIX BBIPAKECHUIA
M0 YCJOBHIO 3aJaun». BbICBOOOIMBIIMECS Yachl MOKHO MCIOJb30BaTh Ha
MOBTOpPEHUE (B Hayaljle ¥ KOHLIE y4eOHOT0 rojia), Ha u3yyeHue Haubosee TPyIAHbIX U
3HAUYMMBIX TEM: B V KJlacce — Ha pellieHuEe YpaBHEHUH, IPUBEIECHUE IPOOU K HOBOMY
3HAMEHATEIN0, YMHOXKEHHUE U JCJICHUE JECATUUHBIX Ipo0Oei, n3MepeHue yrios; B VI
KJIACCE — JNIEWCTBUSA C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMM YHMCIIAMH, PEIICHUE
YpaBHEHUH, CII0)KEHHE U BBIYMTAHHUE YHUCEII, COJIEpPKAIIUX LIENIYI0 U IPOOHYIO YacTh,
Ha YMHOXEHHUE U JIeJIEHUE OOBIKHOBEHHBIX JPOOCH.

Aunredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3ydaTb CIEAYIOLIUE TEMBI:
«ppaunonanbHeie uncia. JlelicTBUTeNbHbIE Ynciay, «CpaBHEHUE NEHCTBUTEIbHBIX
quces, apupMETHIECKUE JCHUCTBUS C JCHCTBUTEIBHBIMU yuciaaMuy», «Haxoxmaerue
MpUOJIMIKEHHBIX 3HAYCHHWM KBaJpaTHOro KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHUW TPETbEU M YETBEPTOM CTEIICHEU PAa3JI0KEHUEM Ha MHOXKUTEIN», « DyHKIHS
y =VX u ee rpaduk», «I[lorpenHoCT, M TOYHOCTH NPHOIMKEHUS», «UYeTHbIE M
HeueTHble QyHKIHMN», «DyHKIHA y=x"», « DyHKUMsA y= ax’, ee rpadMK U CBOKCTBA.
I'paduku GpyHkumil y= ax*> + n u y=a(x-m)?*, «YpaBHEHHUE C IBYMs IIEPEMEHHBIMH H
ero rpapuk», «['paduueckuii crmoco® pelIeHHUs CUCTEMBI  ypaBHEHHII»,
«M300paxenue 4aeHOB apu(PMETHUECKON U T€OMETPUYECKON MPOrpeccuil TOUKaMu



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

CnemyeT yMEHBIIMTh KOJMYECTBO YAacOB Ha u3ydeHUe Tem: «Dopmylibly,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE YpaBHEHUE C JIBYMS HEWU3BECTHBIMID,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs MepeMeHHbIMW», «[ paduyeckoe perienne
JIMHEHHBIX YPaBHEHUI U CUCTEM JMHEHHBIX YpaBHEHMID», « CBOMCTBA KBaJApaTUIHOU
byHKITUN.

BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: MJIs  Jydlleil
npopaboTKM Hambojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Permienue
cUCTeM ypaBHEHUI», «CoBMeCTHbIE JAEHCTBUSA C ApoOsmu», «IIpuMeHeHre CBONCTB
apu(pMETUYECKOTO KBAJPpaTHOTO KOPHS»; HAa TOBTOPEHHE, pelieHue 3ajad,
npeoOpa3zoBaHue BBIPAKEHU, a TAK)KE Ha 3aKpEIICHUE U3YYEeHHOT0 MaTepuarna.

I'eomeTpus

Crnenyer OCHOBHOE€ BHHUMAHHE YAECIUTh MPAKTUYECKOW HAIMPABIECHHOCTH Kypca,
WUCKJIIOYUB U YIPOCTUB HaWOOJIEe CIIOXKHBIA JJIsI BOCHPUSITUS TEOPETUUCCKUIA
Marepuas. Ha ypokax reomMeTrpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BAThH
HarJsiHble cpefcTBa OOy4eHHUs, OOJbIIe TMPOBOJUTH MPAKTUUYECKUX pPaboT C
y4anmmucs, pemars 3aaaui. CTpouTh peleHne 3a/1adu Mpu NOCTOSTHHOM 00palieHuu
K HarJISITHOCTH — PUCYHKAM U YEPTEkKAM.

O3HaKOMHUTENBHO JaTh TeMbl: «TeopeMbl M JOKAa3aTeIbCTBO. AKCHUOMBID»,
«JlokazarenbcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHUE W  €IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K NpsAMOi», «MeToa reoMeTpuyeckux Mect», «MeToa yaBOeHUs
MenuaHbl», « Teopema Daneca u Teopema O MPOIMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHukay, «l3MeHeHHne TPUTOHOMETPUYECKUX  (PYHKIUH  TIpH
BO3pacTaHuu yria», «QP@opMylbl s paJdyCcoOB BIUCAHHBIX U OMUCAHHBIX
OKPYKHOCTEM  NPaBWIBHBIX  MHOIOYTOJIBHHKOB»,  «YPaBHEHHE  MPAMOW»,
«JIBmxeHue», «CBolcTBa ABMXKEHUS», «Teopema O MPOU3BEACHUHU OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEACHNUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPATE KACATEIBbHOW.

Crnenyer yMEHBIINTHh KOJMYECTBO YacOB Ha H3yyeHHE TeM: « CHMMETpUYHbIC
¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «lIeHTpasibHas CUMMETpPHS»,
«ITapamnensubiii  mepenocy, «lloBopor», «IlpeobpazoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX AJIEMEHTOB», «OCHOBHBIE 3a/laud HA TOCTPOCHHE C TOMOILbIO
UUPKYJISl W JIMHEHMKW», «JlekapTOoBbl KOOpAWHATHI Ha IUIOCKOCTW», «Pemenue
TPEyTOJbHUKOBY, «Ilomobue hurypy.

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

BeposiTHOCTH M CTATHCTUKA

B cBs3u ¢ Tem, 4TO JaHHBIA KypC BBI3bIBAET HAMOOJBIINE CIOXKHOCTH IS
oOyuvaroruxcst ¢ 3[1P, cBs3aHHBIE CO CHUXEHHBIM YPOBHEM PAa3BUTUS CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3yYeHHUE JIOJDKHO CTPOUTHCA Ha 0a30BOM YPOBHE H
JOCTYITHOM ISl YYEHUKOB Matepuane. OCHOBHOE€ BHHUMAHHUE CIEAYET YACIUTH
pa3zenaM, CBA3aHHBIMHA C TOBTOPEHHEM IMPOWJICHHOTO MaTepuayia, YBEIUYUTH
KOJIMYECTBO YNPAXKHEHUM U 3aJIaHUN, CBS3AHHBIX C MPAKTUYECKOW HEATEIbHOCTHIO
00yJarommxcs.

Heob6xonumo mepecMOTpeTh COJEp)KaHHE TEOPETUUYECKOro marepuaia M
XapakTep €ro M3JIOKEHHUS: TEOPETUUYECKUU MaTepuaj MNPEnoJHOCUTH B MPOIIECCE



pelIeHnsl 3a7a4 U BBINOJIHEHUS 3aJaHUM HarisgHO-IIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BHIBOJIA M 3alIOMMHAHHUSA CIIOKHBIX (OPMYJI, PELICHUS HECTaHAApPTHBIX,
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 U3yYEHHUE TEM B TCUCHHE YU€OHOTO rojia CaMOCTOSATEIbHO OMPEeIaeTCs
o0pa30BaTeNbHON OpraHu3alueil 1 3aBUCUT OT OCOOCHHOCTEH IPYIIBI 00YyYarOMINXCS
¢ 3IIP u ux ocoObIx 00pa3oBaTENbHBIX MOTPEOHOCTEM.

IlpumepHble Buabl JesaTedabHOCTH oOy4damomuxcs ¢ 3IIP, oOyciioBieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJICHHOE€  OCBOE€HHME  COJAep:KaHMU  o0pa3oBaHMsl MO  MpeaMeTy
«MaremMaTuKa»

ConepxaHnue BUIOB JesTeNbHOCTH oOywaromuxcsi ¢ 3IIP ompenensiercss ux
0coObIMU 00pa30BaTEIbHBIMU NOTPEOHOCTAMH. [IOMUMO HMIMPOKO HCIOJIB3YEMBIX B
DAOIT OO0 obmmx 7151 Bcex 00y4aronuxcsi BUAOB JIEITEIbHOCTH CIENYEeT YCUIIUTh
BU/IbI JICATENBHOCTH CHELM(PUUHbIE 1JIs JaHHOM KaTeropuu AeTei, o0ecrneunBaronme
OCMBICJIICHHOE OCBOCHHME COJEp)KaHHUS O0Opa30BaHUS IO NPEIMETYy: YCHIECHUE
IIPEAMETHO-ITPAKTUYECKON JEATENBHOCTH C aKTUBU3ALMEN CEHCOPHBIX CHCTEM;
Yepell0BaHWE BHJIOB JEATEIbHOCTH, 33JCHCTBYIOUIMX pa3JIMYHbIE CEHCOPHbBIC
CUCTEMBI; OCBOEHHE MaTepHuaia ¢ ONOpPOil Ha allTOPUTM; «IIOIIATOBOCTHY B U3yUYEHUU
Marepuana; HWCIOJIb30BaHUE JOMOJHUTEIbHOM BHU3YaJbHOM OMOpPHI  (CXEMBI,
ma0JIOHbl, ONOpPHBIE TAaOJIMIIBI); PEYEBOM OTYET O TMPOLECCe M PEe3yJbTare
NEeSATENbHOCTH; BBINIOJHEHUE CIELHAIBHBIX 33JlaHni, 00ECTIeUnBAIOIIUX KOPPEKIUIO
peryiasiuuM  y4eOHO-IIO3HABATENbHON JESATENbHOCTH M KOHTPOJb COOCTBEHHOIO
pe3ynbTara.

@denepanbHas TEMaTUYECKas U TEPMHUHOJIOTMYECKAsl JIEKCUKA COOTBETCTBYET
DAOII O0O0.

Jnst oOyuarormuxes ¢ 3I[IP cymiecTBeHHBIM SIBISIOTCS TPUEMBI PabOTHI C
JIEKCUYECKUM MaTepuanioM mo mnpenmery. [IpoBoautcst cneuuanbHass pabora 1O
BBEJICHUIO B aKTUBHBII cl0Bapb 00y4YarOIIMXCsl COOTBETCTBYIOUIEH TEPMHHOJIOTHH.
N3yyaemble TEpMUHBI BBOJSATCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3YyalIbHAsl MOAJIEPAKKA, AITOPUTMBI pabOThI C ONPENEIEHUEM, ONTIOPHBIE CXEMbI AJIs
aKTyalau3aluy TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MaremaTuka» B y4ueOHOM ILIaHE

B cootBerctBuMm ¢ DenepanbHbIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO 0011ero oOpa3oBaHus Y4eOHBIM TpenMer «MaremaTuka
BXOJIUT B TMpeIMeTHyI o0jacth «MaTtematnka W HWHPOPMATHKA» € SIBISIETCA
o0si3aTeNbHBIM 111 U3ydeHus. B 5-9 kmaccax ydeOHBIM mpenmeT «MaTemaTukay
TPAIUIIMOHHO M3Y4aeTcsl B paMKax CJIEIyIONIMX Y4eOHBIX KypCOB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIIOYAsl 3JIEMEHTHI



CTaTUCTUKUW M TeOopuu BeposTHocTei) u «['eomerpusi». Hacrosimmeit mporpammoii
BBOJIUTCSI CAMOCTOSITENIbHBIN YU€OHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

OO61miee yncIo 9acoB, PEKOMEHIOBAHHBIX VISl U3YUCHUST MaTeMaTUKH (0a30BBIiA
YPOBEHB) Ha YPOBHE OCHOBHOTO 00ITIeTO 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 4acoB B HeJelo), B 6 kinacce — 170 gacoB (5 4acoB B HeJEN0), B 7 Kiacce —
204 gaca (6 yacoB B HeJent0), B 8 kinacce — 204 yaca (6 yacoB B HeJleq0), B 9 Kiacce
— 204 yaca (6 4acoB B HEJEIIO).

I[LnanupyemMblie pe3yibTaThl OCBOCHUA Y4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusi

W3yyenne wmareMaTMKM Ha YpPOBHE OCHOBHOIO o0OIIero o0pa3oBaHUs
HaMpaBIIEHO Ha JOCTIKeHUe oOyyaromumucs ¢ 3[1P 1MuHOCTHBIX, MeTanpeaMeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yU€OHOTO MpEAMETA.

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOCHUSA MPOTPAMMBI MO  MATEMaTHKE
XapaKTEepU3yIOTCS:

NATPHOTUYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpECa K MPOIUIOMY M HACTOSIIEMY POCCUUCKON MAaT€MaTUKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUNCKON
MAaTeMaTUYECKOM IIKOJIbI, K MCIOJIB30BAHUIO 3TUX JIOCTUKEHUN B JIPYTMX HAyKaX U
MPUKIAAHBIX cepax;

rPaKAaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peaU3alluu €ro
MpaB, MPEACTABICHUEM O MAaTEeMaTHUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3THMUHBIX
CTPYKTYp, SIBICHUH, MpOIEAyp TpakJaHCKOro oOIecTBa (HampuMmep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OSTUYECKMX MPOOJEM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTW)KCHUM HAyKd, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX MTPUHITUIIOB B AEATEIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE B PEIICHUHA TMPAKTHUYECKUX 33134
MAaTe€MaTUYECKOW HANpPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTeMaTH4ECKOTO
oOpa3oBaHus Ha MPOTHKEHUU BCEH JKU3HU IS YCHEWHOW mnpodeccuoHalIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOJWMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHAWBUYaTbHON TPACKTOpUM OOpa30BaHMs M >KU3HECHHBIX TUIAHOB C
y4ETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTEeTHYEeCKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K  DMOIIMOHAILHOMY U ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHUYeCKuX OOBEKTOB, 3a/lady, pEUICHUH, paCCYX IACHUH, YMEHHIO BHJIETbH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTHU HAYYHOI'0 MO3HAHUSA:

OpUEHTAIIMEd B JACATEIIBHOCTM HAa COBPEMEHHYID CHUCTEMY HAy4HBIX
MpEeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOILI U
oOlecTBa, MNOHMMAHUEM MaTeMAaTUYECKOM HAayKu Kak cdepbl 4eloBeuYeCKOn
NEATEIbHOCTH, 3TANOB €€ Pa3BUTHUA W 3HAYMMOCTH ISl PAa3BUTHUS LMBUJIU3ALNH,
OBJIAJICHUEM SI3BIKOM MAaT€MaTHKW W MaTEMATHYECKOM KyJIbTYpPOM KakK CpPEICTBOM



[O3HaHWsI MHpa, OBJIAJECHUEM NPOCTEHIIMMHU HaBBIKAMU HCCIEI0BATEIbCKON
JesITeIbHOCTH;

¢pusnyeckoe BocnuTaHue, (opMUpPOBaHUE KYJILTYPbl 310POBbSI U
IMOLHMOHAJIBHOIO 0JIArONOJIyYHsi:

TOTOBHOCTBIO TPHUMEHATH MaTeMaTHYEeCKHE 3HaHHs B HWHTEpecax CBOETO
37I0pOBbs,  BEACGHUS  3J0pOBOro  oOpa3a  JKM3HU  (340pOBOE  IHTAHUE,
cOAaHCUPOBAHHBI PEXKUM  3aHATHM W OTABIXA, perynsapHas (Quandeckas
aKTUBHOCTbH), C(POPMHUPOBAHHOCTHIO HaBBIKA pe(IeKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKoTro e MpaBa JPYyroro 4eaoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHUE:

OpUEHTALMEN HA MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUN JJIs pelIeHMs 3a/1ad B
00JIacCTU COXPAHHOCTU OKpPY KArOIIeW Cpe/ibl, IUIAaHUPOBAHUS MMOCTYNKOB U OLEHKU UX
BO3MOXHBIX TIOCJIEJICTBUN JJIsi OKPYXKAIOLIEH cpenpl, OCO3HAaHUEM I100AIbHOIO
XapakTepa SKOJOTHIECKUX MPOOJIEM U MMyTeH X PEIICHUs;

ajanTauus K HM3MEHSIOUIUMCH YCJIOBHSAM COLMAJIbHON W NPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JICWCTBUSM B YCIOBHSX HEOMPEACIEHHOCTH, IMOBBIIMICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO IESTeNbHOCTh, B TOM YHUCIE
YMEHHE YUUTHCS Y IPYTHX JIOEH, MTPHOOpeTaTh B COBMECTHOM JIEATEIHLHOCTH HOBBIC
3HAHWS, HABBIKU M KOMIIETEHIIMU U3 OTBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIIE
bopMynMpoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JC(QUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMITETEHTHOCTEM, TNIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CUTYallMlO,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 Kak BbI30B, TpeOyIOIUl KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaeMble peIICHHs] W JAEUCTBUA, (HOPMYIUpOBaTh W OIEHUBATh PUCKH U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHblIe pe3yJabTaThl:

B pesynbrare ocBoeHHS MPOrpaMMbl MO MaTeMaTHKE Ha ypOBHE OCHOBHOTO
oOmero obOpa3oBanusi y oOyuatomerocs ¢ 3[IP  Oymyr cdopMupoBaHbl
MeTanpeMETHBIE PE3yIbTaThl, XapaKTEPU3YIOIINECs OBJIAJCHUEM yHHBEpPCaIbHBIMU

MMO3HABaTCIILHBIMHA JICUCTBUSIMU, YHHUBEPCAIIbHBIMU KOMMYHHUKATUBHBIMH
JNEVUCTBUSMHU U YHUBEPCAIBHBIMU PETYISITUBHBIMU JICHCTBUSIMH.

OBJagenue YHUBEPCAJIbHbIMHA Y4eOHBIMU NO3HABATEJbHBIMH
JIefiCTBUSIMU

YCTaHaBJIMBATh  NPUYUHHO-CIECACTBEHHBIE CBA3M B  XOAE€  YCBOCHHS
MaTeMaTUYECKOro MaTepuaa;

BBISIBIIATH JCPUIIUT JTaHHBIX, HEOOXOIWMBIX JUIsl PEIICHHs] TOCTABICHHOM
3a/lauu;

C TIOMOIIbIO YYMTENSI BBIOMPATH CMOCOO pEIICHUST MaTeMaTHYECKOW 3ajauu
(cpaBHUBATh BO3MOXKHBIC BApUAHTHI PEIICHMUS);

NPUMEHITh M TMPeoO0pa3oBbIBaTh 3HAKM M CHUMBOJBI B XOJ€ peLICHUS
MaTeMaTUYeCKUX 3aJ1a4;

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



NOHUMAaTh M HHTEPHPETUPOBATH MHGOPMALMIO PA3JIUYHBIX BUIOB U (HOpM
IIPEICTABIICHHUS;

WUTIOCTPUPOBATH PelllaeMble 3a1a4 rpa)uuECKUMH CXEMaMU;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

MOHMMATh U UCIIOJIF30BaTh MaTEMaTHUYECKHUE CPEICTBA HATVIATHOCTHU (TpaduKu,
auarpaMMbl, TaOMUIBL, CXEMbl W Jp.) Uil WUIKOCTPAaLMH, WHTEPIPETALNH,
apryMeHTaluu.

OBnaneHne  yHMBEpPCAJbHBIMM  Y4eOHbBIMM  KOMMYHMKATHBHBIMHU
AeUCTBUAMMU:

OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIHLHOCTH C
YUYHUTEJIEM U CBEPCTHUKAMHU B MIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICUCTBOBATh U HAXOJUTh 00IIHE CTIOCOOBI pabOThI; pabOTaTh B IPYIIIE:
HaXOJuTh oOIlllee pellieHre U paspeniaTb KOH(GIMKTHI Ha OCHOBE COTIJIACOBaHUSA
MOo3WLMA W y4yéTa  HMHTEpPEcOB;  CilywaTb  nHapTtHépa;  (OpMYJIUpOBATH,
apryMEHTUPOBAaTh U OTCTAaUBaTh CBOE MHEHUE;

IIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAIWYUU PA3HBIX TOUYEK
3peHHs M pa3peliaTh KOH(JIMKTHI Ha OCHOBE y4€Ta HMHTEPECOB W IMO3ULMNA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOI TNO3ULHMIO W KOOPAUHUPOBATH €€ C NO3ULUAMHU
NapTHEPOB B COTPYIHUYECTBE NPH BHIPAOOTKE OOIIEro peleHrus B COBMECTHOU
NEeATENBHOCTH;

BBINIOJIHATh CBOIO 4YacTh PabOThI, JOCTUIaTh KayeCTBEHHOIO pe3yJpTaTa M
KOOPAMHUPOBATH CBOM JIEVCTBUS C IPYTHUMH YWICHAMU KOMAH/IbL;

OLIEHUBATh KaYECTBO CBOETO BKJIa/Ja B OOLIUI MPOIYKT.

OBJiaeHne YHHBEPCAIbHBIMYU YUeOHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

CTaBUThH 1I€TM, BHIOMpATh U CO3/1aBaTh QJITOPUTMBI ISl PEUICHUS Y4EOHBIX
MaTeMaTUYECKHUX MpoOem;

IJIAHUPOBATh M OCYIIECTBIIATH JAESITENbHOCTh, HANPABICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATEIIBCKOIO XapaKTepa.

bopMynupoBaTh W yAEpKMBaTh Yy4YeOHYIO 3a7ady, COCTaBIATh IUIAH H
MOCJIEI0BaTEIbHOCTD JICHCTBUI;

OCYUIECTBJISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBIL;

KOHTPOJMPOBAaTh MPOLECC U  pe3yJbTaT ydyeOHOM  MaTeMaTH4eCKO
NEeSATENBHOCTH;

aJICKBaTHO OIIEHWBATh MPABWIBHOCTh WM ONIMOOYHOCTH BBITIOJHECHUS
y4eOHON 3amaun, €€ OOBEKTHBHYIO TPYIHOCTh M COOCTBEHHBIC BO3MOXKHOCTH €€
peLIeHus;

ClIMYaTh CIOCOO NEHCTBUS U €ro pe3ysbTaT C 3alaHHBIM 3TAJOHOM C LIEIbIO
oOHapyKeHHsI OTKIIOHEHUH M OTIUYHM OT ITAJIOHA.

NPEeABUAECTh TPYJHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MpPHU PEIICHUH Yy4eOHOU
3a/1a4y;

NOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTaT
NEeSATENbHOCTH, ONPENENATh MO3UTUBHBIE M3MEHEHUS W HaNpaBlICHMs, TPEOyrolue
nanbHeen padboTsl;

pEeryaupoBaTh ClOCO0 BBIPAXKEHUS IMOLIHIA.



IIpenmeTHble  pe3yJabTaTbl  OCBOCHMS  HPOrpaMMbl  II0  MareMaTHKeE
MPECTaBICHbI 10 ToJaM OOy4YeHMsI B paMKaxX OTIENbHBIX Y4eOHBIX KYpCOB: B 5—6
KJlaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposSTHOCTb U CTATUCTUKAY.



®OEJIEPAJIBHA A PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATUKAY». 5-6 KITACCBI

Henun n3yyeHust yueOHOro Kypca

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

"  [ponoinkeHue (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTUUYECKUX MOHATUH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus 00yJarOIINXCs;

"  pa3BUTHE UHTEIUIEKTyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00YyHaArOIIUXCS C
3I1P, mo3HaBaTeabHOM aKTUBHOCTH, WCCIENOBATENbCKUX YMEHUN, UHTEpeca K
U3YYEHHUIO0 MaTEMAaTHUKH;

* pozaseneHue oOyuaromuxcs c¢ 3[IP Ha moctymHOM [uis HMX ypOBHE K
OCO3HAHUIO B3aMMOCBS3M MaTEMATHKHU U OKPYKAFOIIETO MHUPA;

*  ¢opmupoBaHue (YHKIIMOHAJIBLHOW MaTEeMAaTUYECKOW IPaMOTHOCTU: YMEHMSI
pacrno3HaBaTh MareMaTH4e€CKUE OOBEKThl B PEAJIbHBIX )KM3HEHHBIX CUTYaLUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPHUEHTHUPOBAHHBIX
3a/la4, HMHTEPIPETUPOBATh IIOJNYYECHHBIE PE3yJAbTaTbl M OLICHUBAaTh HMX Ha
COOTBETCTBHE IPAKTUYECKON CUTYaLINH.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas 1 TeOMETPUUECKasi, KOTOPbIE pa3BUBAIOTCS MapalIEIbHO, KaX/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTHMKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT JIPYToii, a B
TECHOM KOHTAKTE€ M B3aMMOAEHCTBUHU. Takke B Kypce MPOHUCXOAHUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTATUCTHKU.

N3yuenue apudmernueckoro Marepuana HayMHAETCS CO CUCTEMAaTH3alud U
Pa3BUTHS 3HAHUM O HATYpaJbHBIX YMCIAX, NOJYYEHHBIX B HadanbHOW mikose. Ilpu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (POPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHWM COYETAaeTCs C PA3BUTHEM BBIYMCIHMTEIBHON KYJBTYpBI, B
YACTHOCTH C OOyYEHHEM MPOCTEHIINM NpuéMaM MPUKHUIKU U OLEHKU pe3yJIbTaToB
BBIYMCIICHHH. M3yueHue HaTypajbHBIX YMCEJ NpoJoJDKaeTrcs B 6  Kiacce
3HAKOMCTBOM C HA4aJbHBIMU MOHATHIMHU TEOPUU JECITUMOCTH.

Jpyroii KpymHbIi OJ0K B COAEpKaHUH apu(dMETUUECKONU JTMHUU — 9TO JIPOOU.
Hauano n3ydeHus 0ObIKHOBEHHBIX U JECATHUYHBIX IPOOEi OTHECEHO K 5 Kiaccy. DTo
MEPBbI ATan B OCBOCHHMM APOOEil, KOrna MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, MOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00bEME MPEANIECTBYET U3YUCHHIO JECATUYHBIX IPOOEH, YTO 1EIecOo00pa3HO
C TOYKHU 3pEHUs JIOTUKUA U3JI0KEHMSI YMCIOBOW JIMHUM, KOTJa MpaBujia JEUCTBHUM C
JNECATUYHBIMU APOOSIMA  MOKHO OOOCHOBAaTh YK€ H3BECTHBIMU aJITOPUTMaMU
BBITIOJTHEHUSI JEHCTBUIM ¢ OOBIKHOBEHHBIMH JPOOsIMH. 3HAKOMCTBO C JAECCSITUYHBIMU
ApOOSIMH PacCHIMPUT BO3MOXKHOCTH JJISi TOHMMAHUSA OOYyYarolMMHCS MPUKIATHOTO
MIPUMEHEHUST HOBOW 3aIlMCH NIPU W3YUYEHUU JIPYTUX MPEAMETOB U P MPAKTHUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHeCEH BTOpOM dTall B HM3yYEHUU JApOOeH, TIe
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,



OCBOCHHME  HOBBIX  BBIYMCIMTEIBHBIX  QJTOPUTMOB, OTTAYMBAaHUE  TEXHUKHU
BBIUMCIICHH, B TOM YMCJI€ 3HAUEHUN BBIPAKEHUH, COJIEPIKALINX U OOBIKHOBEHHBIE, U
JECATUYHBIE JPOOH, YCTAaHOBJIEHUE CBSI3€H MEXAY HHMH, PACCMOTPEHUE NMPUEMOB
penieHus 3aga4d Ha apoOu. B Havane 6 kjlacca mpOMCXOIUT 3HAKOMCTBO C MOHATHEM
ITPOLIEHTA.

Oco0OeHHOCTHIO U3YyUEHUS TOJOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBISETCS
TO, YTO OHHM TaK)KX€ MOTYT paccMaTpuBaTbCid B HECKOJBbKO 3TanoB. B 6 kiacce B
HayaJle U3y4eHHst TeMbl «lIoJ0KHUTENbHbIE U OTPULIATENIBHBIE YMCIA» BBIICIACTCS
noarema «lLlempie uymcima», B paMKax KOTOPOHW 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAMM M JEHUCTBHUAMM C IIOJIOXKUTEINBHBIMM W OTPHULIATEIBHBIMU YHCIAMU
IIPOUCXOJNUT HAa OCHOBE COJEPKATENBHOIO MOAXO0AA. JTO MO3BOJISIET HA JTOCTYITHOM
YPOBHE ITO3HAKOMWTH YYaIMXCA MPAKTUYECKH CO BCEMU OCHOBHBIMH ITOHATUSMHU
TE€Mbl, B TOM YHCJIE U C IpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apU(PMETHUECKUX
neicTBuid. M3ydeHue palMOHAIbHBIX YHUCEI Ha 3TOM HE 3aKOHYMTCS, a Oyner
MIPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM IPOXO0JIOM BCEX
MPUHIUIIUAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JeleHHe TPYAHOCTEH 0OJierdaer
BOCIIPUSITUE MaTepuala, a paclpelieieHue BO BPEMEHH CIIOCOOCTBYET MPOYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Ipn 0Oy4yeHUM pEIICEHHIO TEKCTOBBIX 3aJay B 5—6 Kjaccax HCHOJb3YIOTCS
apupmeTnyeckue MpuémMsl penieHus. TeKkcToBble 3a7aun, pelaeMble Ipu 0TpaboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CJIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha T[OKyIOKH, Ha paboTy H
IIPOU3BOAMTENILHOCTD, Ha MPOLEHTHI, HA OTHOWIEHUsA W mpornopuuu. Kpome Toro,
oOyJaronuecs: 3HaKOMSATCS C NMpUEMaMH pelIeHUs 3ajad 1epedbopoM BO3MOKHBIX
BapHaHTOB, ydarcs paboraTh ¢ MH(popmauuen, npeacraBieHHOW B ¢opMe Tabiuil
WM THarpamM.

B ®epepanbHoit pabodeidt mporpamMme MpPeayCMOTPEeHO (HOpMUpPOBaHUE
MPOTEIEBTUUECKUX aIreOpandeckux npeacTaBieHni. bykBa Kak CHMBOJI HEKOTOPOTO
YyuCclia B 3aBUCUMOCTH OT MAT€MaTHYE€CKOr0 KOHTEKCTa BBOJMTCS IMOCTENEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO HCIOJIB3YETCS MPEXKIE BCEro s 3alucu OO0UIuX
YTBEPXKICHUM M  MpeqioxkeHud, (opMys, B YaCTHOCTH [JIi  BBIYMCIICHHUS
r€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEIS YUCIA.

B kypce «Marematukn» 5—6 KIaccoB MPEACTABICHA HArJSHAS F€OMETPHS,
HampaBJICHHass Ha  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaKEHUsS, H300pa3UTENbHBIX YMEHHH. OTO BaXHBIH 3Tall B HU3YYCHUU
Ir€OMETPUHN, KOTOPBIA OCYILECTBIIAETCS HA HAIJISIIHO-NIPAKTUYECKOM  YPOBHE,
OMHUpaeTCsl Ha HarasgHo-o0pa3Hoe MbIIUIeHHe oOyyatouxcsa. boinblias posb
OTBOJUTCS MPAKTHUYECKOW IEATEIbHOCTH, ONBITY, SKCIEPUMEHTY, MOAECIHPOBAHUIO.
OOyuaromuecss 3HaKOMSITCSI C TEOMETPUUYECKUMHU (GUTypaMH Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydaTrcs U300paxarb UX Ha
HEJIMHOBAaHHOM M KJIeTyaToW Oymare, paccMaTpHUBAIOT MX MpoCTeiline cBoiicTBa. B
Mpoliecce U3yueHUs HArISAHOW FeOMETPUU 3HAHUS, TIOJyYeHHbIE 00yJYaroUUMUCS B
HayaJbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACUIIUPSIFOTCS.



MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMy IIaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npeamer «MaTtemaTtuka», KOTOPBI BKJIIOYAET apUPMETHYECKUH MaTepuan u
HarJsAHyl0O TEOMETPHUIO, a TAaKXKe MPONEIEBTUUECKUE CBEACHHUS W3 aJreOphl,
AJIEMEHTHI JIOTUKU U Hayajaa ONUCaTeIbHOM CTaTUCTHUKHU.

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kjlaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEJAEIIO B TEUCHHUE KaXKJI0Tr0 roja oOydeHus, Bcero He meHee 340
y4eOHBIX YaCOoB.

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

S KUIACC

HarypaabHble 4nc/ia U HYJIb

HartypaneHoe uwncno. Psa Harypanbubix uucen. Yucno 0. M3oOpaxenue
HATypaJIbHBIX YUCE TOYKAMH Ha KOOPJIMHATHOM (YUCIOBOM) MPSMOIA.

[lo3uumoHHas cuctemMa cyHUCIeHHs. *PuMckas Hywmepamnuss Kak [puMep
HENO3UIMOHHOM CUCTEMBI cuncieHus*!, JlecaTuyHas CHCTEMA CUMCIICHUS.

CpaBHEHHE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYpaJbHBIX YHCENl C HYJIEM.
Crioco6n1 cpaBHeHMsI. OKpyTIE€HUE HaTypalbHbIX YUCEIL.

CrnoxeHHne HaTypaJbHBIX YMCEJ; CBOMCTBO HYJIS IIPU CIIOKCHHH. Bbruurtanue
KaK JeiicTBUe, OOpaTHOE CIOXKEHUIO. YMHOKEHUE HaTypajbHBIX YHCEJ; CBOWCTBA
HYJI U €IMHULBI IPH YMHOKEHUU. JleJeHne Kak JelcTBUe, OOPaTHOE YMHOKEHHUIO.
KoMIioHeHTsl  AeiicTBUM, CBsI3pb  Mexay HuMH. lIpoBepka  pe3syibrara
apupmeTnyeckoro neuctBus. IlepemecTUTeNbHOE M COYETATEIbHOE CBOMCTBA
(3aKOHBI) CJOXEHUS M YMHOXEHHs, *paclpeiesIuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHUS *.

Hcnonb3zoBanue OykB Juisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apu(METHUUECKUX JCHCTBUM.

*lenutenu W KpaTHble yucia®, pasjokeHue Ha MHoxurtenu. lIpocteie u
coctaBHble uncia. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ oCTaTKOM.

CreneHp ¢ HaTypalbHbIM IIOKa3aTeJIEM. 3alUCh YHCIA B BHUJAE CyMMBI
pa3psAHBIX CIaraeMblX.

HucnoBoe BbIpakeHUE. DBplYMCICeHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJHEHUs  JeuWcTBuil.  Mcnonb3oBaHWe  NpU  BBIYHCIICHUAX
NEPEMECTUTENBHOIO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOKEHHUS,
*pacnpeIeTuTeIbHOTO CBOMCTBA YMHOXKEHUS ™.

Jpodu

[IpencraBienre o Jpobu Kak crnocobe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuiabHBIE U HenpaBUibHbIE ApoOu. CMmerianHas Jpoob;
MPEACTABICHUE CMEIIAHHON JpoOM B BUJE HENPABWIBHOW APOOM U BBIACIICHUE

' 3necek u manee * *0003HAYEHBI TEMBI, H3yUYEHUE KOTOPBIX IIPOBOMTCS B 03HAKOMUTEILHOM IIaHe. Ilemaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



I[EeJI0OM YacTH 4uclia U3 HEempaBUWJIbHOW apoou. M3o0paxkeHue apoOel ToukamMu Ha
grcioBou npsiMoi. OcHOBHOE cBOWCTBO npobu. *Cokpamenue npobeit. [Ipusenenne
IpoOu K HOBOMY 3HameHaTenro *. CpaBHEHHUE APOOCH.

CrnoxxeHre M BbIYMTaHUE IpoOed. YMHOXKEHUE U JIeJIeHHne Apo0eil; B3auMHO-
oOpatHble 1pobu. *HaxoxaeHne 4acTy 1eJI0T0 U LEJI0Tro MO €ro YacTH *.

Jlecsatnunas 3amuchk npoOeid. [lpencraBneHue necATUYHOW ApoOUM B BUIE
O0OBIKHOBEHHOU. M300pakeHne AeCATUYHBIX IpoOei TOUKaMH HAa YUCIOBOW IPSIMOM.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckue JEHUCTBUS C JECATHUUHBIMU JpoOsmu. *OkpyrieHue
JECATUYHBIX ApoOei™.

Pemenue TekCTOBBIX 32124

Pemenne TekcTOBBIX 3adady  apudMeTHYECKUM  crocoboM. *Perenue
JIOTUYECKUX 3afad. Pemienuwe 3amay mepeOOpoM BceX BO3MOKHBIX BapHUaHTOB ™.
Hcnonb3oBaHue MpHU pelIEHUH 3a1a4 TAOJIUI] U CXEM.

Pemenue 3amay, coaep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpEeHus:
Macchbl, 00bEMA, LIEHbI; PACCTOAHMS, BPEMEHHU, CKOPOCTU. CBSA3b MEXAY €IWHULIAMU
M3MEPEHHUSI KaXKI0W BETUUNHBI.

Pemenne oCHOBHBIX 3a71a4 Ha JpoOu.

[IpencraBienne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AUATPAMM.

Harnsanas reomerpusi

Harnsgnele npeactaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTpE30K, JIyY, yroJl, JIOMaHas, MHOTOYI'OJIbHUK, OKPY’KHOCTb, KpyT. Yrou. lIpsmoi,
OCTpBIi, TYIIO U pa3BEPHYTHIE YIJIBI.

JlnuHa oTpe3ka, METPpUYECKUE €AUHUIBI JUIMHBL. J[JIMHA JTOMaHOH, NEpUMETP
MHOT'OyTOJIbHUKA. VI3MEpEHNE U MOCTPOEHUE YTIIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsinuele mnpencrtaBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBeHCTBE PUryp *.

N3o0Opaxxenue ¢uryp, B TOM uuciie Ha kieTdatoi Oymare. *IloctpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIIETYATOU
Oymare®. Mcnonp30BaHKe CBOWCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes NOpSAMOYroJbHUKA M  MHOTOYTOJIBHMKOB, COCTAaBJICHHBIX U3
MPSAMOYTOJIBHUKOB, B TOM 4ucie (puryp, m300pak€HHbIX Ha KJeTdyaTrod Oymare.
EnuHuIel n3mMepeHus Ioniaam.

*Harnsanele npeacTaBieHus: O MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOIbHBIN
napasuielienunes, KyO, MHOTOTPaHHUKHU. N3o6paxkenue MPOCTENIINX
MHOrorpaHHukoB. Pa3Béprku kyb0a u mnapamnenenunena. Co3naHue Mojenen
MHOTOTPaHHHUKOB (K3 Oymaru, MpoBOJIOKH, IJIACTUIINHA U Jp. )™ .

*O0BEM TPSAMOYTOJILHOTO Tapajuienenuneaa, kyoda. EnuHummsl u3MepeHus
o0BéMa *.

6 KIIACC

HarypaabHblie yucia
ApudmeTnueckue AEMCTBUS C MHOTO3HAUYHBIMH HATypajibHBIMU YHCIAMH.



YuciioBble BBIpAXKEHUS, MOPSAOK ACUCTBUM, UCIOJb30BaHUE CKOOOK. Vcnonb30Banue
[P BBIYUCIICHUSX NEPEMECTUTENBHOIO U COYETATENIBHOIO CBOMCTB CIIOXKEHUS H
YMHOXKEHUS,  *pachpeleNUTeNbHOTO0  CBOMCTBA  yMHOXEHHs.®  OKpyrieHue
HaTypaJbHbIX YNCEIL.

Jlenutenu ¥ KpaTHBIC Ynciia; *HAUOOIBITNI OOITUI ACIUTETh U HAUMEHBIIIEE
oOwiee kpaTHoe. [lenuMocTb CyMMBI M POU3BeIeHUs *. JleneHne ¢ OCTaTKOM.

JApoodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIlleHHE IpOOCH.
CpaBHeHMe U ynopsiiouuBaHue ApooOeil. Pemenne 3amay Ha HaXOXJACHUE YACTU OT
[eJIOro M I1EeJoro mo ero 4actu. JlpoOHOe 4YHCIO Kak pe3yJbTar JAeJICHUs.
[IpeacraBnenue aecATUYHOM ApoOM B BHJIe OOBIKHOBEHHOM IPOOU M BO3MOXKHOCTH
Npe/CTaBlIeHUs OOBIKHOBEHHOM ApoOu B BUJE JecATUUYHOU. [lecsaTuuHbie IpolOu U
MeTpHuueckasi cucreMa mMep. ApudMeTHuecKue ACHCTBUS U YMCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JECITUYHBIMU JPOOSMHU.

OtHowieHue. Jlenenue B AaHHOM OTHomleHWM. *Macmra®*, mnpomopius.
[IprMeHnenne MponopLUHi IPH PEIICHUH 3a1a4.

[TonsiTue npoueHTta. BeruuciieHne npoueHTa OT BEITUYUHBI U BETUYUHBI 110 €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3agady Ha
MPOLICHTHI. BhIpajkeHre OTHOLIEHUS BEIMYMH B IPOLIEHTAX.

ITos10:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TonoxurensHble U OTpuLarenbHble yucna. Llenble uncna. *Mopynp uucna,
reoMeTpuyeckas HHTeprnpeTanus Monayis uyucna*. HM3oOpaxeHue uucen Ha
KOOPJIMHATHOM TpsiMOid. *UHCTIOBBIE MPOMEKYTKH *,

CpaBHeHue uMcen. Apu@meTHyeckue JeHCTBUS C TMOJOKUTEIbHBIMU U
OTPULIATEILHBIMHU YHACIAMU.

[IpssMoyroJsibHasi cucTeMa KOOpAMHAT Ha IUI0CKOcTH. KoopauHaTel TOYKM Ha
MJI0CKOCTH, adciucca u opauHara. [loctpoenne Touek U Guryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHBIE BbIpaKeHUsI

[Ipumenenue OyKB AJisl 3aIUCU MAaTEMATUYECKUX BBIPAXKEHUHN U MPEIIIOKEHUH.
CpoiicTBa apudmeTHuecKkux JeWCTBUM. *BykBeHHBIE BBIpRKEHUS M UHCIOBBIC
MO/ICTAHOBKU.® ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyiibl; (popMyIIbI IEPUMETPA U IUIOIIAN MPSAMOYTOJIbHHUKA, KBaJparta, *00béMa
napajienenumneaa u kyoa*.

Pemienne TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3amady  apudMeTHYECKUM  crocoboM. *Perenue
JOru4ecKux 3ajad. Pemenue 3a1a4 nepedopoM BceX BO3MOMKHBIX BAPUAHTOB. *

Pemenue 3amau, coaepXalmuMxX 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOpOCTbB, BPEM, PACCTOSHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb; IIPOU3BOIUTEIILHOCT,
BpeMs, 00bEM palboThl. EQWMHUIBI M3MEpEHHs: MacChl, CTOMMOCTH; PAaCCTOSHHS,
BpEMEHH, CKOPOCTH. CBSI3b MEXKAY €AMHULIAMU U3MEPEHUS KaXKA0W BETUYUHBI.

Pewienne 3amay, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUHOHAIIBHOCTHIO BEJIMYHH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha IPOOU U MPOLEHTHI.

*OleHKa U NPUKUIKA, OKPYTJIEHHE pe3yibTaTa ™.

*CocTtaBiieHre OyKBEHHbBIX BBIPAXKEHUH MO YCIOBHIO 3a]1a4H *.



[IpeacraBnenre HaHHBIX C MOMOIIbIO Tabmuy u guarpamm. CronOuateie
JUarpaMMbl: YTEHUE U MIOCTPOECHHUE. YTEHHE KPYyTrOBBIX IHarpamM.

Harasignas reomerpus

Harnsgaele npeactaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTpE30K, JIy4, YroJ, JOMaHas, MHOTOYTOJIbHHK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPYKHOCTb, KPYT.

*B3zaumMHOE pacrmosokeHue [AByX MPSMBIX Ha IUIOCKOCTH, Tapaljie/ibHbIC
npsiMble, TMEPHEHAUKYISIpHbIE TpsiMbie*. M3MepeHHne pacCTOSTHUN: MEeXIy IBYyMs
TOYKaMH, OT TOUKH JI0 MPSMOIL; JJIMHA MaplIpyTa Ha KBaJpaTHOU CETKeE.

WN3mepeHne W TMOCTpPOEHHWE YIVIOB C TMOMOIIBIO TpaHcHopTupa. Bumisl
TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIH, PsIMOYTOJIbHBIH, TYHOYTOJIbHBII;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YEeThIPEXYTOJbHUKOB. [IpsSMOYTroNbHUK, KBaJpaT: MCIOJIb30BAHUE CBOMCTB CTOPOH,
VIJIOB, nuaroHaned. *M3o0paxeHue reomMeTpuyeckux (GUryp Ha HEITUHOBAHHOM
Oymare ¢ UCHOJb30BAHUEM LHPKYJS, JHHEHKH, YroJbHUKA, TpaHcHopTupa ™.
[TocTpoeHus Ha kieTyaTon Oymare.

[lepumerp wmHOroyrojpHuka. [lonsTue momaaun GUIypsl; €AUHUIBI
n3Mepenus miomanu. [IpubmmkénHoe nu3Mepenre wiomaan Gpuryp, B ToM 4ucie Ha
KBaJpaTHON ceTke.® IIpubimxénHoe H3MepeHue UIMHBI OKPY’KHOCTH, IUIOUIaJH
Kpyra®*

*CuMMeTpusi: LIEHTpaibHasi, oceBasi U 3epKaibHas cummeTpuu. [loctpoenue
CUMMETPUYHBIX UTYD *.

*Harnsansie MPEACTABIICHUS 0 MIPOCTPAHCTBEHHBIX dburypax:
napaienenunea, kyO, mnpu3Ma, NUpaMHaa, KOHYC, IIWIMHIp, Mmap U cdepa.
N3o0pakenne mpocTpaHCTBEHHBIX (Quryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB,
nunuHApa U koHyca. CozmaHue Mojenell MpOoCTpaHCTBEHHBIX ¢Guryp (U3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U JIp.).

[Tonarue oOBEMa; eauHUIBI U3MEpeHUs: 00bémMa. OO0BEM MPSAMOYTOJBHOTO
napauienenuneaa, kyoa .

IJIAHUPYEMBIE TITPEJIMETHBIE PE3VYJIbTATHI OCBOEHU S ITPOI'PAMMEBI
YUYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOro Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO o0OecrneynBaTh JOCTHUKEHUE CHEAYIOUIUX MPEIMETHBIX 00pa30BaTElbHbBIX
pE3yIbTaTOB:

S KUIIACC

Yucaa v BIYMCICHUA

OpueHTUpOBaThCS B TMOHATUSX U ONEpUpPOBATH Ha 0a30BOM YpPOBHE
TePMUHAMH, CBS3aHHBIMH C HATypaJlbHBIMH YHUCJIAaMH, OOBIKHOBEHHBIMH M
JECATUIHBIMH JIPOOSIMH.

CpaBHMBaTh W yHOPSAIOYMBATH HATypallbHbIE 4YHWCJIA, CpaBHUBATh B
MIPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOH, IECSITUIHBIC IPOOH.

CooTHOCHTh  TOYKY Ha  KOODAWMHATHOW  (YHUCIIOBOM)  TpSIMOM  C



COOTBETCTBYIOIIIMM €H YHCIOM M H300pakaThb HATypaJibHbIE YKCIa TOYKAMHU Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BeImotHATh  apuMETHUYECKHE JEHCTBUS C HATYPAIbHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyYasX.

BBINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTAaTa BIUUCICHUIM.

OKpyTIJIsITh HAaTypaJibHBIE YHCIIA.
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Pemate TekcToBBIE 3amauM apU(METUYECKUM CIOCOOOM U C TOMOIIBIO
OpraHU30BaHHOTO KOHEYHOIro Iepedopa BCEX BO3MOXHBIX BapHaHTOB (MpuU
HEO0OXOIMMOCTH C HAPABJISIIOIIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMs, PaCCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIp1 HEOOXOUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIIbI, 0003HAYEHUS [IPU PELICHUH
3azay.

[Tonbp30BaThC OCHOBHBIMM €IMHULIAMH U3MEPEHUS: IIEHbI, MACChl; PACCTOSHUA,
BPEMEHM, CKOPOCTH; BBIpa)KaTh OJHM €IUHMIIBI BEJIMYUHBI 4Yepe3 apyrue (mpu
HEOOXOJIMMOCTH C ONOPOM Ha CIPABOYHYIO MH(DOPMAILIHIO).

W3Bnekats uH(OpMaIMIO, MPEICTABICHHYIO B TaOiuile, Ha CTOJIOYaTOM
auarpamMme, WUHTEPHpEeTUpOBaTh MPEICTABICHHBIC JaHHBIE, HUCIOJb30BaTh JTaHHBIC
IIPU PEIICHUU 33/1a4.

Harasinnas reomerpust

[Tonp30BaThCAd F€OMETPUUYECKHUMHU MOHATUAMM: TOYKA, IpsMas, OTPE30K, Iy,
yTOJI, MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIONUX (QopMy
M3YUYEHHBIX TEOMETPUUIECKUX UTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTU IO BHU3YaJIbHOM OMOpE,
CBA3aHHYIO C yIJIAaMU: BEPILKHA, CTOPOHA; C MHOIOYTI'OJIbHUKaMU: yToJj, BEpIIUHA,
CTOpPOHA, IMaroHaJIb; ¢ OKPY>KHOCTBIO: pauyC, TUaMETp, LIEHTP.

N3o0paxkath H3ydYeHHBbIE TreoMeTpuuyeckue (Urypbl Ha HEJITWHOBAHHOM W
KJIETYaTOW Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEUKHU (TIOCIIe COBMECTHOTO aHAJIN3a).

HaxonuTe MJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C MOMOIIBIO
JUHEHKH, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI, CTPOUTH OKPYKHOCTH 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YTJIOB MPSIMOYTOJIbHUKA, KBajpaTa s UX
MMOCTPOCHUSI, BBIYUCIIEHUS IUIONIAAN U TIEPUMETPA.

Beruucnsate mepuMmeTp H  IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTYp,
COCTABJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4wHcie GUTYp, HM300paXEHHBIX Ha
KJIeTYaTou Oymare.

[Tonp30BaThCs OCHOBHBIMU METPUUECKUMU €IUHMIIAMU HW3MEPEHUS JJIUHBI,
TIJIOIIA/IA; BBIPAXKATh OJHU €IMHUIIBI BEJIMUMHBI Yyepe3 Apyrue (mpu HEOOXOIUMOCTH
C OMOPOM Ha CIIPABOYHYIO HH(POPMALIUIO).

Pacno3naBate  mapasuienemnunesn, KyO, HCHOJIB30BATh  TEPMHUHOJOTHIO:
BEpUIMHA, peOpo IpaHb, U3MEPEHHUSI; HAXOAUTh U3MEPEHUS Napalljiesienunena, Kyoa.

Breruncnare 00bEM Ky0Oa, Mmapasenenumnena mo 3aJaHHbIM H3MEPEeHHSIM (C



OMOpOM Ha ANTOPUTM YYEeOHBIX ACHCTBUI), MOJIB30BATHCS EIMHULIAMHU W3MEPEHUs
o0béMa.

Pemate HecjoXHBIE 3aJaud Ha HW3MEPEHHE TE€OMETPHUYECKHX BEIHYMH B
MPAKTUUECKUX CUTYyalusX (Ipu HEOOXOUMOCTHU C BU3YAIBHOM OIOPOii).

6 KIIACC

Yuciaa v BIYMCICHUA

OpueHTHpOBaTbCSI B TMOHATHSAX M ONEpPUPOBAThH Ha 0a30BOM YPOBHE
TEPMUHAMH, CBS3aHHBIMHU C Pa3JIMYHBIMU BUAAMHU YHCEN M CHOCOOAMHU UX 3aIUCH,
MEPEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMHUCH YHCIIA K APYTOi.

CpaBHUBaTh M yHOPSAOYMBATH LI€TbIE YHMCIA, OOBIKHOBEHHBIC U JIECATUYHBIC
IpoOu, CpaBHUBATH YUCIIA OJTHOTO M PA3HBIX 3HAKOB.

BoinonHsTh aprudMeTnyecKkrue 1eHCTBUS C HATypadbHBIMH U IEJIBIMU YHCIIAMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSIMHU, MOJTOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YUCIIAMH.

BbIuncnaTh 3HAaUEHUS YUCTOBBIX BBIPAXKEHUH, BBINOJIHATh TPUKHUIIKY U OLIEHKY
pe3yibTaTa BBIUMCICHUM; BBIMOJHATH MPEOOpPa3OBaHUS YHMCIOBBIX BBIPAKECHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

COOTHOCUTHh TOYKY Ha KOOPAWHATHOW NPSIMOM C COOTBETCTBYIOIIMM €U
YUCJIOM U M300paXkaTh YKMCIIa TOYKAMHA Ha KOOPAUHATHOM MPSIMOM, HAXOJIUTh MOJYJIb
qucIa.

COOTHOCHUTh TOYKHM B MPSMOYTOJIbHOW CHUCTEME KOOPAHWHAT ¢ KOOPAWHATAMH
3TOM TOYKH.

OKpyIJIsITh 1I€JIbIe 4Yuclia U JAECATUYHBbIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMIKEHUS YUCET.

YucsioBbie 1 0yKBEHHbIE BHIPAKCHUA

OpueHTUpOBaTbCI B NOHATUAX M ONEpUpOBaTh Ha 0a30BOM ypOBHE
TEPMHHAMHM, CBSI3aHHBIMU C 3aMIUCBIO CTENEHU 4YHCIIa, HAXOAUTh KBaJapaT U KyO
YHUCJIA, BBIYMCIISITH 3HAYEHUS IPOCTEUIIMX YHCIOBBIX BBIPAKEHMM, COAEpKaLIUX
CTEIIEHHU.

[Tonb30BaThcs MpU3HAKAMHU JEIUMOCTH (NP HEOOXOJUMOCTH C OMOpOM Ha
aIrOPUTM MPABUIIA), PACKIIABIBATh HATYpaIbHbIE YUCIIA HA MPOCTHIE MHOXKHUTEIIH.

*[Tonb3oBaTbcs MacITaboOM *, COCTABIISATH IPOMOPLUU U OTHOLLEHUS.

Hcnonb3oBaTh OYKBBI 1J11 0003HAYEHUS YHUCEN MPU 3aMUCH MaTEMaTUUECKUX
BBIDQKECHHUM, HAXOAUTh 3HAYEHUS OYKBEHHBIX  BBIPAXKEHUH, OCYILECTBIIAA
HE0OXOJMMbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOPOM Ha alrOPUTM y4eOHBIX
JNEHUCTBUI).

Haxoauts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Peienue TeKCTOBBIX 32124

Pemarh MHOTrOIIaroBble TEKCTOBBIE 3a7aud apU(PMETUYECKUM CIOCOOOM C
ONOPO¥ Ha BONPOCHBIN IJIAH.

Pemarsn MPOCTEUIIINE 3a7a4Hu, CBSI3aHHBIC C OTHOLLICHUEM,
IPONOPLIMOHAIIBHOCTBIO BEJIMYHH, MPOLEHTAMU; pellaTh TP OCHOBHBIE 33Ja4d Ha
JpOOH M TIPOIEHTHI.



Pewlare 3amaum, copepKalve 3aBUCHMOCTH, CBS3BIBAIOIIME BEJIWYUHBIL:
CKOPOCTB, BpeMs, paccTosiHUE, 1EHA, KOJIMYECTBO, CTOUMOCTH;
MIPOU3BOJAUTEIILHOCTh, BpeMs, 00bEMa pabOThl, HCMOIB3YS apuPMETHUCCKHUE
NEUCTBUS,  OLEHKY, TMPUKUIKY;  TMOJb30BaThCS  €AUHUIIAMH  U3MEPECHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHUS IO YCIOBHIO 3a7a4M MTOCJIE COBMECTHOTO
aHanms3a.

W3Bnekats uHGbOpMAaIUIO, TPEACTABICHHYIO B TaOJUIaX, Ha JIMHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JWarpaMmax, HHTEPHPETUPOBATH MpPEACTaBICHHBIC
JIAHHBIEC; UCIIOJIb30BaTh JAHHBIC ITPU PEIICHUU 33/1a4.

[IpencraBusaTs UHGOPMAITUIO C MOMOIIBIO TAOJUII, JIUHEHHON U CTOJIOUYATOM
JarpamMm.

Harasinnas reomerpusi

[IpuBoauTh mOpUMEPHl OOBEKTOB OKPYXKAIOLIETO MHUpa, UMEWIUX Gopmy
M3YUYCHHBIX TE€OMETPUUYECKUX IUUIOCKUX M TPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (pUryp.

N3o0paxkaTh ¢ MOMOUIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HEIMHOBAHHOM
W KJIeTyaTol Oymare u3y4deHHbIC IUIOCKHE TeoMeTpudyeckue QUurypsl u
KOH(UTypalyu, CHMMETPUYHBIE (PUTYPBHI.

NmMeTh mipeacTaBlieHHME O TEOMETPUUECKUX TMOHATHUSIX: PaBEHCTBO (uUryp,
CUMMETPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPUH.

HaxoauTe BETUYMHBI YIIIOB U3MEPEHUEM C MOMOIIBIO TPAHCTIOPTUPA, CTPOUTD
YIJIbl 33JaHHOM BEJIMYMHBI, MOJIb30BATHCS IMPU PEIICHUM 3a7ad IpaJayCHOW MeEpou
YTJIOB; paclo3HaBaTh HA YEPTEKAX OCTPBINA, MPAMON, Pa3BEPHYTHIN U TYIION yTJIBL.

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

HaxoauTk, UCTIONB3Ysl YEPTEKHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXK]Y JBYMsI
TOYKaMH, OT TOYKHU JI0 PSIMOM, VIUHY ITyTH HA KBAJIPaTHOM CETKeE.

Beruucnars  miomanas  (GUryp, COCTABJICHHBIX U3  MPSIMOYTOJILHUKOB,
WCIIOJIb30BaTh pa30MEHNue Ha MPSIMOYTOJIBHUKH, HAa paBHbIE (PUTYpPHI, TOCTpAUBaHUE
10 MPSMOYTOJIbHUKA; MOJb30BAaThCSI OCHOBHBIMM €IMHUIIAMU WU3MEPEHUS IUIOINIA/IN;
BBIpAXaTh OJHU €IUHUIIBI U3MEPEHUS TIONIAAN Yepe3 Apyrue (Mpu HeOOXOIUMOCTH
C OTIOPOIi Ha CITPABOYHYIO HH(POPMAILIUIO).

Pacro3naBaTh Ha MOJAENAX M M300pPKEHUSIX TUPAMHUAY, KOHYC, IMJIMHID,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeT4yaTOM Oymare nMpsMOyTOJIbHBIN Mapaieenunes.

Beraucisate 00b€M MpSIMOYTOJIBHOTO TMapajuieenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEPEHUS 00BhEMA; BRIpAXATh OAHHU €AWHUIII N3MEPEHUS
00bEMa uepe3 aApyrue (C ornopoil Ha CpaBOYHYIO HHPOPMAITHIO).

Pemiath HecloXHBIC 3a7a4d Ha HAXOXKJICHHE TEOMETPUUECKUX BEJIUYUH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOUMOCTH C BU3YyaIbHOU ONOPOH).



GOEJNEPAJIBHASA PABOYAS ITIPOT'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCbI
Hean n3yyeHusi yuedOHOro Kypca

Anrebpa SIBISETCS OJHUM M3 OIOPHBIX KYpPCOB OCHOBHOM IIIKOJBI: OHA
o0OecreuynBaeT H3y4Yy€HUE IPYTUX JUCUUILIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U
T'YMAaHUTAPHOTO IIUKIIOB, €€ OCBOEHHWE HEOOXOAUMO ISl MPOAOHKEHHST 00pa30BaHus
U B TOBCEJIHEBHOM u3HU. Pa3zButre y 00ydaromuxcsi Hay4YHbIX MPEACTaBICHHUN O
IPOUCXOKIECHUN
U CYIIHOCTH alreOpanyeckux aOCTpakiuii, crnocobe OTpa’kKeHHUsS MaTeMaTH4eCKOu
HAyKOM SIBIEHUW U MPOIIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEMAaTUYECKOTO
MOJICTUPOBAHUS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS W KAYECTB MBINLICHUS, HEOOXOMUMBIX VIS aalTaliy B
COBpeMeHHOM mH(poBOM obOmiecTBe. M3ydeHune anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieuynMBaeT  pa3BUTUE  YMEHHUs  HaAOMIOJaTh,  CpaBHHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIJICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JICUCTBUS U BBIBOJIbI, (hOPMYJIHUPOBATH
yTBepkeHua. OcBoeHue Kypca aireOpbl O00ecreyrBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHHUS OOYYalOIIUXCS: OHU UCIOJB3YIOT JACAYKTHUBHBIE M HWHAYKTHUBHBIC
paccykJieHus, o000IeHne W KOHKpETH3aluio, abCTparupoBaHUE U AHAJIOTHUIO.
OOyuenue anrebpe mpeAnojiaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIHHOU
JESTEIPHOCTH  OOYYaIoOIIMXCsA, TIOITOMY CaMOCTOSITEJIbHOE  pEIeHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aleil JeaTeIbHOCTHOTO IPUHIIUIA
o0yueHus.

B cTpykType mporpammbl y4eOHOTO Kypca «Aisredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIBHO-METOANYECKME nuHuK: «Yucna u
BBIUUCIICHUS»; «AJIreOpandeckue BBIPOKCHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«Dynkum». Kaxnaas u3 aTux coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBACTCS HA
MPOTSKEHUU TPEX JIET U3YUYEHUsSI Kypca, €CTECTBEHHBIM 0O0pa3oM MEperuieTasich U
B3aMMO/JICUCTBYS C JIPYTUMH €ro JMHUSMU. B Xoje M3yueHus: Kypca o0ydarouuMest
MPUXOAUTCS. JIOTUYECKU PACCY’KIaTh, HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3M ¢ 9TUM 11€71ecO000pa3HO BKIIOUUTH B IIPOTrPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3JieNIbl MATEMATHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIIMMHCS ~ OCHOB  YHHBEPCAIBHOTO
MaTeMaTUYecKoro  si3blka. TakuMm  o0Opa3oMm, MOXHO  yTBEpXKIarh, 4YTO
coliepKaTeIbHOW U CTPYKTYpPHOM OCOOCHHOCTHIO Kypca «Auredpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Conepxxanue JmHUM «Yucna ©  BBIYMCICHUS» CIYKWAT OCHOBOM A
JTajdbHEUIero M3y4eHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYarommuXxcs
JIOTUYECKOTO MBIIUICHHS, (POPMHUPOBAHUIO yMEHUS TOJIb30BAThCs aJITOPUTMaMH, a
TaKXke MPUOOPETECHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMUMBIX ISl MTOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAlIMOHAJIbHBIMU U
MppalMoHaIbHBIMU YUCIaMU, (HOPMUPOBAHUEM MPEACTABICHUN O JCHCTBUTEIHHOM
yucje. 3aBeplleHHEe OCBOCHHS YHCIOBOM JIMHUM OTHECEHO K CTapllieMy 3BEHY
oO1ero o6pa3oBaHwsl.



ConepxaHue JBYX alnreOpandyeckux JIMHUN — « Alredpandyeckue BBIPAKEHUSD)
U «YpaBHEHUS M HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO y OOYyYaIOLIUXCA
MaTEMaTHYECKOro amnmapara, HEOOXOAMMOTo Ui pEIIeHUs 3aJad MaTeMAaTUKH,
CMEKHBIX IPEAMETOB U IMPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. B OCHOBHOM WIKOJE
y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT pallMOHANbHBIX BBIpAXKEHUU. AJredpa
JNEMOHCTPUPYET 3HAYEHUE MATEMATUKH KakK sI3bIKa JUIsl IOCTPOCHUS MATEMAaTHUECKUX
MOJEJIEl, ONMCAHUs MPOIECCOB U SIBJIIEHUW peadbHOro mMupa. B 3amaunm oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIIEHHUS,
HEOOXOAUMOI0, B YaCTHOCTH, AJII OCBOCHMs Kypca HMH(OPMATUKHU, U OBJAJCHUE
HaBbIKAaMHU JEAYKTUBHBIX paccyxnaeHuil. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(uyecKuil BKJIaJ B pa3BUTUE BOOOpPaKEHUSs, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHAIBHO-TpapUUECKOl JTUHUM HALEICHO Ha IMOJyYeHHUe
IIKOJbHUKAMU 3HaHUN O (QYHKIMSX KaK Ba)KHEUIIEW MaTeMaTHYECKOW MOJACIH IS
ONMMCAHUSI U UCCIENOBAHUS Pa3HO-OOpa3HbIX MPOLIECCOB U SIBICHUN B MPUPOAE U
oOmectBe. M3ydyeHne 3Toro marepuajia CrocoOCTBYET Pa3BUTHIO Y OOyYarOMIMXCSA
YMEHHS UCIIOJIb30BaTh PA3JIUYHBIE BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATUKH —
CJIOBECHBIEC, CHUMBOJMYECKHE, TIpaduueckue, BHOCHT BKJIaJ B (HOPMHUPOBAHHE
MIPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIMBUIIN3ALMU U KYJIbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY TulaHy B 7-9 Kilaccax wu3ydaeTcsi Y4eOHBId Kypc
«Anredpa», KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPKAHUS:
«Yucna ©  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIpAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUW.

VYueOHbIN MJIaH HAa M3ydeHHUe anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HENEIO0 B TEUCHHE Ka)XJOro rojaa oOyudeHus, BCETO 3a TpU rojaa
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COJEPXXAHUE YUYHEBEHOI'O KYPCA «AJI'EBPA» (ITO TOJAM OBYYEHUA)
7 KIIACC
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Jpobu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEXOo] OT OJHON (OPMBI 3amUCU
npobeit k gpyroi. IloHaTwe palMOHANBHOTO 4YHUCJA, 3aluCh, CpPaBHEHUE,
YHOOPSAOYMBAaHUE  pallMOHAJIbHBIX  yHcel.  Apudmeruueckue  JeHCTBUS ¢
palMOHAJIBHBIMU 4YHCIIaMHU. PerieHue 3amad U3 peanbHOM NMPaKTUKW HA 4YacTH, HA
TpoOH.

CreneHb C HaTypaJbHBIM TIOKa3aTeJeM: OIpeleieHrue, Mpeodpa3oBaHKe
BBIpQ)KEHUI Ha OCHOBE ONPEIENICHUS], 3alIUCh OOJIBIINX YUCEIL.

[TporeHThl, 3anKch NPOLIEHTOB B BUE APOOU U IpoOH B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 3314 Ha MPOLEHTHI, PEIICHHUE 3a/1a4 U3 PEaTbHOU MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIETUMOCTH, pa3JIOKEHUE Ha  MHOXKUTEIU
HATypaJIbHBIX YUCE.



PeanbHble  3aBUCMMOCTH, B TOM  4uciae IpsimMas U oOparHas
IIPONIOPLIMOHAIBHOCTH.

AnredOpandeckue BbIPAKEHUS

[IepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C INepeMeHHOM. [lomycTumeble
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXKIy BEIMYWHAMHU B BHJIE
dbopmynbl. Beruucnenus mo gpopmynam.

[TpeoOpazoBanne OyKBEHHBIX BBIPAKEHHIA, TOXKICCTBEHHO PaBHBIC BHIPAYKEHUS,
IpaBuia MpeoOpa3oBaHUsl CyMM U IPOM3BEACHUM, MpaBUIIa PACKPbITHS CKOOOK U
NPUBEICHNS TOJOOHBIX CIIaraeMbIX.

CBoOliCTBa CTENEHH C HATyPAJIBHBIM IOKA3aTEJIEM.

OpHounensl U MHOrowieHsl. CreneHp MHOrowieHa. CloKeHue, BBIYMTAHUE,
YMHOKE€HHE MHOT04JIeHOB. DOpMyJIbI COKPAIIEHHOTO YMHOKEHHUS: KBaIpaT CYMMBI U
KBaapar pasHoctu. dDopmysia pasHOCTH KBaJapaToB. Pa3iiokeHHME MHOIOYICHOB Ha
MHOKHTEJIH.

YpaBHeHnust

VYpaBHEeHUE, KOpEHb YypaBHEHHUs, IMpaBUiia MpPeoOpa3OBaHMs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JluHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHCIO KOpPHEU JIMHEWHOTO
YpPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPaBHEHUM.

*JIuHeliHOe ypaBHEHHE C JIBYMs IIEPEMEHHBIMU U €ro rpaduk °. CucreMa aByX
JVUHEWHBIX YpaBHEHUU C JAByMs IIEpEeMEHHBIMHU. PemieHue cucreM ypaBHEHUI
Croco00M NOJCTaHOBKU. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPABHEHHUM.

DOyYyHKIUU

Koopannara Touky Ha npsMou. YHCIOBBIE POMEXYTKH. PaccTosHue mexay
IBYMsI TOUKAMU KOOPJAMHATHOMN MPSIMOM.

[IpsimoyronbHas cucrtema koopauHat, ocu Ox u (Oy. AlGcmucca W opAvHATa
TOYKM Ha KOOPJIMHATHOM TuiocKOCTH. IIpumMepnl rpadukoB, 3agaHHbIX (HOPMYIIaMHU.
UYreHue rpaMKOB pealbHbIX 3aBUCUMOCTEM.

[Tonarue gpynkumu. ['paduk ¢pynkumu. CpoiictBa pyHKuui. JInHelinas pyHKUuMs,
e€¢ rpaduk. I'papuk dynkiuu y = kx + b. *I'paduueckoe pernieHue TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPAaBHEHUN ™.

8 KUIIACC
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KBagparueiii kopeHb u3 uyucna. *llonstue 00 uppalMOHAIBHOM YHCIIE.
JlecsiTuuabie IPUOTMKEHUST UPPAIMOHANTBHBIX uncen®. CBONCTBA apuPMETHIECKUX
KBaJPAaTHBIX KOPHEW M MX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYHCIICHUSM. * J[eliCTBUTEIbHBIC YnCia ™,

CrereHb ¢ 1IeTbIM MOKa3aTeneM u €€ cBoricTBa. CTaHmapTHAS 3aMKCh YHCTA.

AnredpanvyecKue BbIPpaKEeHUA

2 3neck u nanee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCA B O3HAKOMHTENLHOM ILiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



KBaapaTHbIi TpEXWIEH; Pa3I0KEHUE KBAJAPATHOIO TPEXUICHA HA MHOXKHUTEIH.

Anrebpanueckass ApoOb. OCHOBHOE CBOMCTBO anredpandeckoil apoOH.
CrnoxeHue, BBIUUTAHUE, YMHOXEHUE, JEJICHUE  allredOpanvyeckux  JpoOeil.
PannoHanbpHbie BBIpaXXEHUS U UX IPEOOPA3OBAHKE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, GopMmyna KOpHEH KBajgpaTHOro ypaBHeHus. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOISAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme
IpOOHO-paIOHATIbHBIE YPaBHEHUSL.

*'paduueckas nHTEpHIpeTalMsl YPAaBHEHUI C ABYMs MIEPEMEHHBIMU U CHUCTEM
JUHEMHBIX YpAaBHEHUM C JABYMsI NepeMeHHbIMH*. IlpuMepsl pelieHus CucTem
HEJIMHEMHBIX YPABHEHHU C IByMS IIEPEMEHHBIMM.

Pemenne TekCcTOBBIX 3a7ja4 alredpandeckum crnocoooMm.

HucioBble HEPABEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCHMNIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
Cucrembl JINHEWHBIX HEPABEHCTB C OJJHOW MMEPEMEHHOM.

DOyHKUNHA

[Tonstue Ppynkuuu. OOIaCTh ONpEAEICHNU U MHOKECTBO 3HAYEHUI (PYHKIUU.
CnocoObl 3a1anus PyHKIUH.

I'padpux ¢ynkumnu. Ytenue cBoWcTB QyHKuuu 1o €€ rpaduky. Ilpumepsr
rpa@ukoB (QyHKIHMA, OTPa)KAIOIINX PEATbHBIE POLECCHI.

@OyHKIMM, ONUCHIBAIOUIME MPSAMYI0 M OOpaTHYI MPONOPLHOHAIbHBIE
3aBUCMMOCTH, uX rpaduku. @DyHkoMH y = X2, y = x°, y = N 2

X
*I'paduueckoe pernieHre ypaBHEHU U CUCTEM YpaBHEHHIT™ .

9 KJIACC
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PaunonanbHble yucia, *MppalvoHaIbHbIE YMCIIA, KOHEUYHbIE U OECKOHEUHbIE
HecATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX UYMCEN; NEHCTBUTEIbHBIE YHMCIIA
KaKk OECKOHEUYHbIE JIeCATHUYHbIE IpoOu. B3aMHO 0IHO3HAYHOE COOTBETCTBHE MEKIY
MHOKECTBOM JECHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSMOU.

CpaBHeHMEe  JCWCTBUTEIBHBIX  4YMCEN, apudmeruyeckue JEHCTBUS €
JIeHUCTBUTENBHBIMU YHCIIAMU *.

Pasmeppl OOBEKTOB OKpY’KaIOLIEro MHUpPA, UIMTEIBHOCTh IPOLECCOB B
OKpY’KarolleM MUpE.

[Tpubnmx€HHOE 3HAUEHHE BEJIWYMHBI, TOYHOCTb MpuoOImxeHus. OKpyrieHue
yuced. [Ipuknaka n oneHka pe3yiabTaToB BBIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHeHnue. *IIpumMepnl pellleHUs YpaBHEHUU TpPEThel U YeTBEPTOM
CTENEeHE! pa3oKEeHUEM Ha MHOXKHUTEIH *,

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.



VYpaBHeHHE ¢ ByMsl HEpeMEHHbIMU U ero rpaduk. Pemenue cuctem IByX
JVHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU. PelleHne cucrem IBYX ypaBHEHUH,
OIHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpOl creneHu. [padpuyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JHMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JUHEHHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOW. KBagpaTHele HepaBeHCTBa.
I'paduyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

DOyHKIUU

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. IlapabGosa, koopauHaThI
BEPILUHBI 1apadoJibl, OCb CUMMETPHUH 11apadoIbl.

I'paduxu GyHKIMA: y = kx, y = kx + b, y = x4
y = ¥ T kunx CBOMCTBA.

X

YucsioBbIe MOCIE10BATEILHOCTH U IPOrPecCUm

[IoHsiTHE YMCIOBOW TMOCIEAOBATENBHOCTU. 3aJaHUE IIOCIEN0BATEIBHOCTH
peKyppeHTHOM dhopmyIioii u GpopmyIioit n-ro uieHa.

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmyisbl n-ro diieHa
apu(pMETUIECKON U T€OMETPUUECKON MPOTrPeCcCuid, CyMMbI IIEPBBIX 71 YICHOB.

*N300paxkeHne YJIEHOB apU(PMETHUECKOW W T€OMETPUYECKON Mporpeccui
TOYKAaMH HAa KOOPJWHATHOW IUIOCKOCTU. JIMHEWHBIM M 3KCIOHEHUIHAIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI *,

I[INTAHUPYEMBIE IIPEJIMETHBLIE PE3VJIbTATBI OCBOEHHUA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «AJITEEPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl JIOJDKHO OOECleurBaTh JOCTIDKEHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC
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BbimonHsaTh, coderas yCTHbIE M NHCbMEHHbBIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAIIbHBIMU YHCIIAMH.

HaxoauTh 3Ha4YeHWs YHUCIOBBIX BBIPAKEHUN; NPUMEHSATH pPa3HOOOpa3HbIE
CHOCOOBI M TMPUEMBI BBIYMCIICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUN, COJEpIKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH.

[lepexomuth OT omHOM (opMbl 3amuicu 4Mcend K Jpyrod (mpeoOpa3oBbIBATH
JNECATUYHYIO IpoOh B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTM B OECKOHEYHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YHOPSAI0YMBATH pallMOHATIBHBIE YUCIIA.

OKpyrJIsITh yncnHa.

BbINONHATS TPUKUIKY U OLUEHKY pe3ysbTaTa BBIYMCIICHUN, OLEHKY 3HAYCHHI



YU CJIOBBIX BBIPAKEHUIA.

BbIMONHATh JEUCTBUS CO CTENEHSMH C HATypaJibHBIMU TOKazaTelasiMu (C
OTIOPOM Ha CIPABOYHYIO HHGOPMAIIHUIO).

[IpuMeHATh NPU3HAKK JACIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIIM HATYpPaJbHbBIX
qucel.

Pemate mpocteiiiiine MNPakTUKO-OPUEHTUPOBAHHBIC 3a7aud, CBSI3aHHBIE C
OTHOIIEHUEM  BEJIMYUH,  MPONOPLUMOHAIBHOCTHIO  BEJIMYMH,  IPOICHTAMU,
MHTEPIPETUPOBATh PE3YJIBTATHI PEHICHUS 337a4 C YYETOM OTPAaHUYEHUM, CBSI3aHHBIX
CO CBOMCTBaMH paccMaTpUBAEMbIX OOBEKTOB.

Asre0OpanyecKue BbIPpaKeHUs

OpueHTHpOBAaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
anreOpanyeckor TEpMUHOJIOTHEH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPXEHUW TMpU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Brinonuats nmpeoOpa3oBaHus 11€JI0T0 BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOJI00HBIX CaraeMbIX, pACKPBITHEM CKOOOK.

BrIMonHAT, yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOTOYIEHAa Ha
MHOTOYJICH, NPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJipaTa pa3HOCTH (C OMOpoit
Ha CMPaBOYHYIO HHGOPMAIIUIO).

OcCyHIeCTBIATh PA3JIOKEHNE MHOTOYIEHOB HA MHOXKHTEIA C IOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXKHUTENS, TPYIIIMPOBKHU ClIaraeMbIX, MPUMEHEHHUSI
(dbopMyI1 COKpaIIEHHOTO YMHOKEHHS (C OMOPOH Ha CIIPaBOYHYIO HH(DOPMAIIHIO).

[IpumensTh npeoOpazoBaHusi MHOTOWICHOB ISl PEIICHUS PA3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaIbHBIMM MOKA3aTEISIMU IS
npeoOpa3oBaHus BeIpAXKEHUH (C OMOPOI Ha CIPaBOYHYIO HH(GOPMAIIHIO).

YpaBHeHMs U HEPABEHCTBA

Pewlare nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSSA IPaBUIIA
nepexoja OT UCXOJAHOIO YPaBHEHUS K paBHOCHIIBHOMY emy. IIpoBepsTh, sBiseTcs Ju
YHUCJIO KOPHEM YPAaBHEHHS.

NmeTh mpencraBieHue O rpapuyecKux MeToAaxX MPU PEUICHUU JTUHEHHBIX
YPaBHEHHM U UX CHUCTEM.

[TonObupaTe npuUMEpsl Map 4YHUCEN, SBIAIONIUXCS pPEIICHUEM JUHEUHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH TpadvK JTUHEHHOTO YpaBHEHUS C JIBYMsI
MePEMEHHBIMU; TIOJIB3YACHh TpaduKOM, TPUBOJIUTH PUMEPHI PEIICHUS YPABHECHHUS.

Pemats cucteMsl JBYX JUHEWHBIX YPABHEHUN C ABYMS MEPEMEHHBIMHU, B TOM
guce rpadudecku (C Ormopoi Ha aNTrOpPUTM YIEOHBIX IEHCTBHIA).

CocraBnaTh (1MOCe COBMECTHOIO aHalii3a) U pPellaTh JIMHEWMHOE ypaBHEHHE
WM CUCTEMY JIMHEHHBIX YpPaBHEHHWM MO YCJIOBHIO 3aJa4d, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M MMOJTYUYEHHBIN pe3ybTarT.

Koopaunarel u rpadpuxku. ®yHKIUU

N3o0pakath Ha KOOPAMHATHOM MPSMOM TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl; 3alIUChIBATh YUCJOBBIE MPOMEKYTKH Ha
anreOpanyeckoMm si3bIKe.



OTrMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPIHMHATAM;
CTPOUTH rpaduku TMHEHHBIX GyHKIHH. CTpoutsh rpaduk GpyHkuun y = kx + b.

OnuceiBaTh C MOMOIIBI0 (YHKIUHA HM3BECTHBIE 3aBHUCHMOCTH  MEXIY
BEJIMYMHAMHU ([0 aNrOpPUTMYy YYEOHBIX JEHCTBUI): CKOPOCTH, BPEMs, PACCTOSIHUE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTh; IPOU3BOJUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonnmate rpaduueckuii cnocod NpeacTaBiICHUA M aHaIM3a WHGOpPMAIUU;
U3BJIEKAaTh U MHTEPIIPETUPOBATh MH(OPMALIMIO U3 TPApUKOB peabHbIX MPOLECCOB U
3aBUCUMOCTEM.

8 KVIACC
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Hcnonb30BaTh HayajbHBIE IPEACTABICHUS O MHOMKECTBE JICUCTBUTEIBHBIX
YuCeN I CPaBHEHHS, OKPYTJICHUS U BBIUYMCICHUHN; M300pakaTh JCHCTBUTEIHHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHU, HCIOJIb3Yysl MPU HEOOXOJUMOCTH KaJbKYJISTOP; BBIMOJIHATH
mpocTelime mnpeoOpa3oBaHus BBIPAKECHHUM, COAEpKAIIUX KBaJpaTHbIE KOPHH,
HCIIOJIB3YsI CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucu OOJIBIIMX W MajbIX YUCEN C TMOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

AnredpanvyecKue BbIPpAKEHUSA

[IpumMeHAT, TOHATHE CTENEHW C [EJIbIM  MOKA3aTeJeM, BBIIOJIHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIMX CTENEHW C LEeIbIM IoKaszareieM (C
MCIIOJIb30BAHUEM CITPAaBOYHON WH(MOPMAITUH).

BBITIONHATE HECIOXKHBIE TOXKJIECTBEHHbIE MPEoOpa3oBaHUs pallMOHATBHBIX
BBIPOKEHU HAa OCHOBE MpaBWJI JIEWCTBUM HAJ] MHOTOUYJICHAMHU M anreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumensTh nmpeodpa3oBaHus BHIPAKEHUM JI PEUICHUs] Pa3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MIPEIMETOB, U3 PEATILHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE ypaBHEHUS (C HMCIOIb30BAHUEM CIIPABOYHOMN
nHpopMaIuu) W pallOHAJIbHBIC YPAaBHEHUS, CBOJAIIUECS K HUM, CHUCTEMBI ABYX
YPaBHEHHM C ABYMs IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEHIINE KCCICTOBAHNS YPABHEHWW M CUCTEM YPAaBHEHUH, B
TOM YHCJIe ¢ MPUMEHEHUEM T'paUUYECKUX MpeICcTaBlIeHUM (yCTaHaBIMBATh, UMEET JIU
YpaBHEHHME WM CHUCTEMA YPAaBHEHUM pEUIEHUS, €CIIM MUMEET, TO CKOJbKO, U Ip.) C
OTIOPO Ha aNTOPUTM YUEOHBIX JCHUCTBUM.

[lepexoauTs OT cioBecHON (OPMYIUPOBKH 3amadu K e€ anreOpandeckoit
MOJIEJIM C TOMOUIBIO COCTaBJICHUS YPAaBHECHHUS WJIA CHCTEMbl YPaBHEHHU,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4H IMOJYYEHHBIN PE3yiIbTar.

[IpuMeEHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU; PEIIATh
JTUHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduuecKyro



WJUTFOCTPALMIO MHOKECTBA PELIEHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKUIMHA
OnepupoBath Ha 0a30BOM ypOBHE (YHKIIMOHAIBHBIC TOHATHS M SI3BIK
(TEpMUHBI, CUMBOJMYECKHE OOO3HAYEHUS); OMPENEATh 3HAUYCHHE (PYHKIMU TIO
3HAYCHUIO apTYMEHTa; ONPEACIIATh CBOMCTBA (PYHKITUH 10 €€ TpaduKy.
CrpouTth TpauKy dIeMEHTapHBIX (QYHKIUMA BUga , y = x%, y = x°, y = Jx

VY= k; OIHUCHIBaTh CBOWCTBa 4YHCIOBOM (yHKIMKU 10 e€ Trpaduky (mpu

X
HEO0OXOJIMMOCTH C HAMPABJISAIOMICH MTOMOIIBIO).

9 KJIACC

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BrimonssaTh apudmeTrnueckue IeUCTBUS ¢ PAllMOHATBHBIMU YKCIaMU, coYeTast
YCTHbIE W THCHbMEHHBIE MPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CIIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C LUEIbIMU MMOKA3aTeIIIMU U KOPHEN; BBIUUCIATD
3HAYEHUS] YUCIIOBBIX BBIPAKECHHIA.

OKpyrJisiTh  ACHUCTBUTENIBHBIE YHWCIA, BBIMNOJHATh, NPUKUIKY pe3yJibTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeiHbIE U KBaJpaTHbIC YPaBHEHUS, YPAaBHEHUS, CBOJSIINUECS K HUM,
MpOCTEHIINE JPOOHO-PAMOHAIBHBIE YPABHEHMS.

Pemare mpocTedmme CHCTEMBI JBYX JMHEHWHBIX YPaBHEHHM C JIBYMs
MEPEMEHHBIMU M CHUCTEMBI JBYX YpaBHEHHH, B KOTOPHIX OJIHO YypaBHEHUE HE
SBJISICTCSI JINHEWHBIM (TI0 BU3yaJIbHOM OTIOPE).

PemaTtes mnpocTeiiime TEKCTOBBIE 3a/layd  aJreOpanyeckuM CIocoooM ¢
MIOMONIBI0 COCTABJICHHSI YPAaBHEHUSI WJIM CHCTEMBI JBYX YPaBHEHUH C JBYMs
MIEPEMEHHBIMH.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUU UM CUCTEM YpPABHECHHUH, B
TOM YHCJIE C IPUMEHEHHEM TpaduuecKux npejacTaBieHui (yCTaHaBIUBaTh, UMEET JIH
ypaBHEHHE WM CUCTEMA YPaBHEHUU PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIP.).

Pemiath nuHEHBIE HEPABEHCTBA, KBAJApPAaTHbICE HEPABEHCTBA; H300pakaTh
pEIlIEHUE HEPABEHCTB Ha YKCJIOBOM MPSIMOW, 3alMCHIBATh PEUICHHE C IOMOIIBIO
CHMBOJIOB.

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUAIOIIINE
KBaJ[paTHOE HEPABEHCTBO; U300pa)KaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM
MPSIMOM, 3aITUCHIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3IMYHBIX 33]1a4.

DyHKUMHA

PacriosnaBaTh (yHKIIMM W3y4EeHHBIX BHUIOB. [loKa3bIBaTh CXEMAaTHYECKH
pPacroJIoKeHHE Ha KOOPAWHATHOM TUIOCKOCTH TpadukoB (yHKIUN BuUma: y = kx,
y=kx+b, ,y=ax* +bx tc,y=x,y = Jx» ¥ = k B 33BHCHMOCTH OT 3HaueHHMii

X



KO2(PPHUIIUEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIUMN.

Crtpouts U u300pakaTh CXEMaTHYECKH TpaduKU KBAaIpaTUYHBIX (DYHKIHH,
OTHCHIBAaTh CBOMCTBA KBAIPATUUHBIX (DYHKIIHH 1O MX TpaduKam.

Pacno3naBaTh KBaapaTHuHylO0 (PyHKIHIO TO Qopmylie, TPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucaoBble MOCT€I0BATEILHOCTH H MPOrPecCHu

Pacnio3naBaTh apuMETHUECKYI0 U TE€OMETPUIECKYIO MPOTPECCUU MPHU PA3HBIX
crioco0ax 3aaHusl.

BBIONMHATE  BBIYMCICHUS C  HCIOJBb30BaHHEM (QOpMyJ 7n-TO  YICHA
apu(pMEeTUYECKO W TEOMETPUYECKOW MPOTPECCHid, CYMMBI TEPBBIX 7 UJICHOB (C
OTIOPO¥ Ha CIIPaBOYHYIO HHPOPMAITHIO).

Pemarp 3amaum, CBSI3aHHBIE C YWCJIOBBIMH IOCIICOBATEILHOCTSIMH, B TOM
qrclie 3a7add U3 peajbHON KU3HU (C MCIOJIB30BAHHWEM KaJIBKYJSATOpa, IUMPOBBIX
TEXHOJIOTUH).

OEJEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«'EOMETPUSI». 7-9 KJIACCbI
Hesan u3yuyeHus y4e0HOro Kypca

OOmme nenu wu3ydeHHs: ydyeOHOro kypca «l'eomerpus» mpelCTaBICHbl B
ITOOIT OOO. OHM 3aKIOYAIOTCS, MPEKIE BCETO B TOM, YTO HA ypOKaxX I€OMETPUH
OoOydaroluicss y4YuTCs TNPOBOJAUTH JOKa3aTENIbHbIE PACCYXKICHHs, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHHUS, JOKa3blBaThb WCTUHHBIE YTBEPXKACHUS U CTPOUTH
KOHTPIIPUMEPBI K JIOXKHBIM, IPOBOJUThH PACCYKICHUS «OT MPOTHUBHOIO», OTINYATh
CBOMCTBa OT MpPHU3HAKOB, (pOopMyJMpoBaTh OOpaTHbIE yTBEpkKIeHUA. B o0yueHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE€ BOCHHUTATEIbHOE 3HAUYEHHE W3yUYEHUS
reOMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTeEMaTHUYECKOM IIKOJIE.

BTopoil 1enp0 M3ydyeHUs TEOMETPUU SIBIAETCA WCIOJB30BAHHE €€ Kak
MHCTPYMEHTA MpPHU PEIIEHWHM KaK MaTeMaTH4YeCKUX, TaK M MPaKTUYECKHX 3ajad,
BCTpEYAIOUIMXCSI B peajbHOM  KM3HU. ODTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIINTENIbHASA JIMHUSL B M3YYEHHHM T€OMETpPUM B IIKoJie. [[ns 3TOro ydmrento
peKoMeHayeTcsl  moAOupaTh  3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaEeMbIX TE€M, YUYUTh OOYYalOLIUXCS CTPOUTh MaTeMaTHYEeCKHE MOJEIH
pealbHBIX KU3HEHHBIX CHUTyalldid, MPOBOJUTH BBIYHCICHUS U  OIEHUBATH
aZICKBAaTHOCTh IOJIy4EHHOro pe3yibTaTa. KpaiiHe BakKHO NOMYEPKUBATH CBS3U
Tr€OMETPUN C JPYTMMH IpPEAMETaMH, MOTHMBHPOBATH HMCIOJB30BATh OIPENEICHUS
reoOMeTpUUYECKUX (PUryp M TOHSATUN, IEMOHCTPUPOBATH NMPUMEHEHHE MOJyYEHHBIX
yMEHUH B PU3MKE U TEXHUKE. DTU CBSI3U HanboJiee IpKo BUJIHBI B TeMax « BekTopbi»,
«Tpuronomerpuueckue CoOTHOIIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaeTrcsl YYeOHBIH Kypc
«I'eomeTpus», KOTOpBIM BKIJIIOYAET CIIECAYIOIIME OCHOBHBIE Pa3Jesibl COJACpPKAHUS:



«I'eomerpuueckue ¢Gurypsl M UX CBOHCTBay», «M3MepeHue reoMeTpu4ecKux
BEJIMUMH», a Takke «JlekapToBbl -KOOPAMHATHI Ha IUIOCKOCTW», «BekTopb»,
«/IBmxenus mnockoctn» u «lIpeodbpazoBanus mog00MsD».

Y4eOHbIi TUIaH MpeaycMaTpUBAET M3yuyeHUE T€OMETpUHM Ha 0a30BOM YPOBHE,
UCXO0ld M3 He MeHee 68 ydeOHbIX 4acOoB B YYEOHOM TOJy, BCEro 3a TpU roja
o0yueHus — He MeHee 204 yacos.

COJEP)XAHUE YUYEBHOI'O KYPCA «EOMETPUSI» (ITO TOJAM
OBYUEHUS)

7 KJIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, JIyd. Yoy Buabl
yriioB. BeprukaneHble U cMexHbIEe yrabl.  buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapayieIbHOCTh U EPIEHIUKYIISIPHOCTD IPSIMBIX.

*Cummerpuunbie  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPUH *,
IIprMepbl CUMMETPHUU B OKPYIKAIOILEM MUPE.

*OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U TUHEUKH *.

Tpeyronbuuk.  BwicoTa,  Meaumana,  OuccekTpuca, HUX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEyTOJIbHUKOB.

CBOICTBA M NIPU3HAKK MapaJUIEIbHBIX NpsAMbIX. CyMMa yIJIOB TPEYroJIbHUKA.
Breninue yriel TpeyroibHUKA.

[IpssMOyrosbHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHbl  MPSMOYIOJBHOTO
TPEyTOJbHHKA, IPOBEAEHHON K TUNOTeHy3e. [Ipr3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEyTOJbHUKOB. [IpAMOYTOJIbHBINA TPEYTOJBHUK C YTIIOM B 30°.

HepaBeHcTBa B reomeTpuu: *HEpaBEHCTBO TPEYrOJIbHMKA™®, HEPaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJibLIEM YIiie U OOJbIIeH CTOpPOHE TPEYroJIbHUKA.
IleprieHIUKyYIISIp ¥ HAKIIOHHAS.

*TeomeTpuueckoe wmecto TOouek.® buccekrpuca yrima U cepeaUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJa U JHaMeTp, HUX CBoOilcTBa. B3ammHoe
PacCIIOJIOKEHUE OKPYKHOCTH M IpsAMou. KacarenbHass U cekylias K OKPYKHOCTH.
OKpy»XHOCTb, BNHCaHHasg B yroJ. BnucaHHas u omnMcaHHas OKPY>KHOCTH
TPEyTOJIbHUKA.

8 KJIACC

YerbipéxyronpHuku. [lapaenorpaMM, €ro nmpu3Haku M CBOMCTBA. YacTHbIE
Cllyyau MapajieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpameuusi, €€ CBOMCTBA M  IPHU3HAKHU.
[IpssmoyroisibHas Tpaneuus.

*MeTton yaBoeHus Meauansl. LleHTpanbHas CHMMETpUs.

3 3neck u nanee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCSA B O3HAKOMHTENLHOM ILiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



Teopema daneca U TeopemMa 0 NPOMOPLUOHAIBHBIX OTpe3kax. CpeaHue JINHUU
TpEYroJibHUKA U Tpaneuuu. LleHTp macc TpeyrojapHuUKa.

[Tomobue TpeyroapHUKOB, Ko3(duimeHt momoous. IlpusHaku momoOHs
TpeyroabHuKoB*. [IpMenenre noqo0us mpu pelieHny IPakKTHUECKUX 3a1a4.

CpoiicTBa miomazeil reoMmerpuueckux @uryp. Dopmysisl A TUIOMIATA
TPEYroJIbHUKA, NapajuienorpamMma, pomoba u Tpaneuud. OTHOUIEHHE IUIOLIaAeH
no1I00HBIX (uryp.

Brluncnenne miomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oywmare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemeHun
NPAaKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TAaHI'€HC OCTpPOTO yrja MpsIMOYTOJbHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHoMeTpuyeckue GyHKIIMHU YIIIOB
B 30°,45° u 60°.

BrricanHble M HEHTpaJIbHBIE YIJIbI, YTOI MEXAY KacaTeIbHOU U XOpJIOM. YTIIbI
MEXIy XOpAaMd U CEKyIIMMHU. BrucaHHbIE W OMNHCAHHBIE YETHIPEXYTOJIBHUKHU.
B3anmHoe pacnonoxxenue AByX OKpyxHocTed. Kacanue oxpyxkHocteil. OOmue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yraoB or 0° go 180°. OcnHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIBI IPUBEAECHUSA.

Pemenne tpeyrosbHUKOB. TeopeMa KOCHHYCOB M TEOpEMA CUHYCOB. Pemienue
MIPAKTUYECKUX 33a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

*[IpeobpazoBanue nmogodus. [logo6ue cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 IpOU3BEIEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIECHUH OTPE3KOB
CEeKYILHX, TEOpEMa O KBaJipaTe KacaTeJIbHOM *.

Bekrop, gnmmHa  (MOIyNb)  BEKTOpa,  COHAIPAaBJIIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJIICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINlEpallMd HaJ BeKTopamu. PasjiokeHue Bekropa 1O JIBYM
HEKOJUIMHEAapHbIM BekTopaMm. KoopanHarel BekTopa. CKalsipHOE IPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIs1 HAXOXKIACHUS JJIMH U YTJIOB.

JlexapToBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMOMN * U OKPY>KHOCTHU
B KOOpAMHATaX, MEPECEUEHUE OKPYKHOCTEM M NPSAMBIX. MeTon KOOpAWMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[nMHa OKpyxHOCTH. ['pagycHas u paguaHHas
MEpa yrIjia, BBIYMCIEHUE JUIMH Ayr OKpyxHocTteu. I[lnomane kpyra, cekropa,
CErMeHTa.

*JIBUKEHHsI TUIOCKOCTH U BHYTPEHHHE cUMMeTpuu ¢Guryp (3jeMeHTapHbIE
npeacrasienus). [lapamnensasiil nepenoc. [ToBopot*,



[INTAHUPYEMBIE ITIPE/IMETHBIE PE3VJIBTATBI OCBOEHUA
®EJIEPAJILHOM PABOYEI ITPOTPAMMGEI KYPCA «'EOMETPU STy (ITO
I'OJAM OBYYEHN )

OcBoenne yueOHOro kypca «l'eomerpus» Ha YpPOBHE OCHOBHOI'O OOIIETo
o0pa3oBaHMs JODKHO OOecnedrBaTh JOCTH)KEHHE CIEAYIOIIMX MNPEeIMETHBIX
00pa30oBaTENbHBIX PE3YJIbTATOB:

7 KIIACC

Pacrio3naBaTh n3ydeHHBIC T€OMETPUUECKIE (PUTYPBI, ONIPEACIIATh UX B3aUMHOE
pacroioKeHue, M300paxkaTh TEOMETPUYECKUE (PUTYPHI; BBIMOIHATH YEPTEKHU IIO
YCIIOBHIO 3a/1aud. V3mMepATh JMHEWHBIE W YIJOBbIC BEIWYWHBL. Pemars 3amaun Ha
BBIUKCJICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenate TpyOyrO0 OILICHKY JIMHEHMHBIX W YIJIOBBIX BEJIWYHWH IIPEAMETOB B
peaqbHOM JKM3HH, pa3sMEpoB IMPHUPOJHBIX OOBEKTOB. Paznmnuare pa3Mepbl 3THX
00BEKTOB T10 TOPSIIKY BETUYUHEI.

CtpouTh 4YepTeXd K TEOMETPUUECCKMM 3ajgadaM (C HCIOJIb30BaHUEM
CMBICJIOBOM OIOPBI: HABOAIINE BOIPOCHI H/WIJIH aITOPUTMa YYeOHBIX ACHCTBHIA).

[Tonb30BaThCd MNpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIIOJIb30BATh
MIPU3HAKKA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUN 3a7a4.

[IpoBOANTH NOKA3ATEIHCTBA HECTOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonmp30BaThCAd MpPHU3HAKAMU PABECHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIHUAHBI, MPOBEAEHHON K THIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIBHUKA, B
pelIeHUH TEeOMETPUYECKUX 3ajay (C HMCIOJb30BaHUEM 3PUTEIBLHON HArIsJHOCTH
1/ BepOabHOM OIOPHI).

OnpenensTe NapajiebHOCTh MPSIMBIX C TTIOMOIIBIO YIJIOB, KOTOpPhIE 00pa3yeT
C HUMHU cekymas. OnpenensaTs MapajuieIbHOCTh MPSMBIX C TOMOIIbIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSMOU 10 TOUYEK APYTOU MPSIMOM.

Pemrats 3amaun Ha KireTyaToi Oymare.

[IpoBOANTE BBIUMCICHHUS U HAXOJIUTh YUCIOBBIC U OYKBEHHBIC 3HAUCHHS YTJIOB
B I€OMETPUYECKUX 3aJayax C MCIOJIb30BAHUEM CYMMbI YIJIOB TPEYTrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpPa30BaHHBIX IIPU TEPECCUCHUU JBYX
napajuleabHbIX MPSMBIX CEKyIIeH. Pemarh mpakTUYeCKHe 3aJauyd Ha HaXOXKICHUE
YIJIOB.

NmeTh npencTaBieHUE 0 MOHATUE TEOMETPUUECKOTO MECTa TOUEK.

@opMynupOBaTh ONPEACICHUS OKPYKHOCTHM W Kpyra, XOpJbl U JHAMETPa
OKPY’KHOCTH, MOJIb30BATHCS UX CBOMCTBAMHU. YMETh IIPUMEHSITH 3TH CBOMCTBA IPU
pellieHnu 3aaa4.

OpHeHTHUPOBATHCS B MOHATHUSX: OMUCAHHASI OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpY>KHOCTH. OmeprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTroOJbHUKA MEPECEKAIOTCS B OJIHON TOYKE, U O TOM, YTO
CEpEIMHHBIE TMEPIEHAUKYJISIPbI K CTOPOHAM TPEYrOJIbHUKA IMEPECEKAIOTCS B OJHOM
TOYKE.

OpueHTHpOBaTbCSI B TOHATHSAX U ONEpPUpOBaTh Ha 0a30BOM ypOBHE:



KacaTejibHasi K OKPY)KHOCTH, Te€OpeMa O NEPHEeHAMKYJSIPHOCTH KacaTelbHON U
paanyca, NpOBEAEHHOTO K TOUKE KaCaHHUS.

NmeTes mpenctaBieHHE O MPOCTEUMIIMX T€OMETPUUYECKHX HEPABEHCTBAX, HX
MPAKTAUYECKOM CMBICIIE.

[IpoBOINTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C MOMOIIBIO LUPKYJIS U
JIMHEUKH.

8 KVIACC

Pacnio3HaBaTh OCHOBHBIE BHJBl  YETHIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPH PELICHUU T€OMETPUUECKUX 3a]au.

OpueHTUpOBaTHCS B MOHSITUU — TOUKU MEPECCUCHUS MEIUaH TPEYroJibHUKA
(IeHTpa Macc) B pelieHuu 3aad.

Bianets noHATHEM CpPENHEN JTUHUU TPEYTOJIbHUKA U TPaNelUnu, IPUMEHATh UX
CBOWCTBA IPU PEUICHUH MPOCTEUIINX T€OMETPUUYECKUX 3a7a4. IMeTh pecTaBiIeHUE
o teopeme Darneca u TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pEIICHUs] MPAKTUYECKUX 33J1a4 (C OTIOPO Ha 3pUTENIbHYIO HATJISITHOCTH ).

[IpumMeHsTh TNpU3HAKK TMOAOOUS TPEYTOJIBHUKOB B PEIICHUH HECIOXKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaTbcss Teopemoil Iludaropa st pelieHHsT TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagete TOHATHSMHM CHUHYCa, KOCHHYCa W TaHI€Hca OCTpOro yria
MPSIMOYTOJILHOTO TpeyroiabHuka. [loab30BaThCsl ATUMU TOHSATUSIMHU IS PEIICHUS
MPaKTUYECKUX 3a]1a4 (IIpU HEOOXOIUMOCTH C OTIOPOW Ha aJIrOPUTM MPaBHIIA).

Beruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
uH(OpMaIMIO) IUIONMIAJb TPEYTrOJbHUKA | IUIOMAQAM MHOTOYTONBHBIX (Uryp
(mONB3yACh, T/I€ HEOOXOIUMO, KAIBKYJIATOPOM). [IpuMeHsATh OTy4eHHBIE YMEHUS B
MPAKTUYECKUX 3a/1a4aXx.

Branerb TNOHATHAMM BIMCAHHOTO M IEHTPAJIbHOTO YIJIA, MCIOJIb30BAThH
TEOPEMBI O BIHMCAHHBIX yIJIaX, yriax MEXAY XOpJaMH (CEKYIIMMHU) U YIJIe MEXIY
KacaTeJIbHOM Y XOPJAOW NPU PELIEHUH POCTEUIINX FTE€OMETPUIECKUX 3a]1a4.

Branerb MOHATHEM OINMMCAHHOTO YETBIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTONbHUKA MTPU PELIEHUU POCTEUIINX 3a7a4.

[IpuMeHSTh TONYyYEHHbIC 3HAHUS HA TMPAKTUKE — CTPOUTh MaTeMaTUYECKHUE
MOJEINU JJIA 33a]lay peajibHOU *KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MPUMEHEHUEM TMOoA0OMs M TPUTOHOMETPUU (TOJIB3YSICh, TJ€ HEOOXOAUMO,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO  PA3JMYHbIE AJIEMEHTBl MPSMOYTOJIbHOTO TPEYTrOJbHUKA («pElIeHHe
MPSMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxouTh (¢ MOMOUIBIO0 KaIbKYISATOPA) JUIMHBI U
YIJIBI 17151 HETAOJIMYHBIX 3HAUEHHH.

[Tonb30BaTbes (opMysiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM



TOXKJIECTBOM JJII HAXOXKJIEHUS COOTHOLIEHUN MEXAy TPUTOHOMETPUUECKUMU
BEJIMYKMHAMU (C OMIOPOi HA CIIPABOYHYIO HH(POPMAIIHUIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJbHUKOB»), NPUMEHATh UX MpHU
pELIEHNH NPOCTEHUIINX FEOMETPUYECKHX 3a]1ay.

Brnanets nonatusMu npeoOpazoBaHus MOA00MS, COOTBETCTBEHHBIX JIEMEHTOB
nonobubIx ¢uryp. Ilomb3oBaTbes cBoOMCTBaMH 1MOAOOMSI TMPOU3BOJBHBIX (QUTYD,
YMEThb BBIUUCIATH JUIMHBI U HaXOAWTh YIJIbl Y MOJOOHBIX (QUryp (MO aJroputmy
yueOHbIX aeWicTBuid). IIpuMeHsATH cBOMCTBa MOAOOMS B MPAKTUYECKUX 3aJayax.
YMeTh NpUBOANUTH IPUMEPHI ITOTOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonb30BaThest TeOpeMamu (IO BU3YaJbHOW OIOPE) O MPOU3BEIECHUU OTPE3KOB
XOpJI, 0 MPOU3BEACHUN OTPE3KOB CEKYLIHNX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHMMATh UX TEOMETPUYECKUI M (U3NYECKUN
CMBIC]I, NPUMEHITh KX B PEHICHUHM TEOMETPUYECKHX M (PU3NYECKHX 3ajad.
[IpuMeHsATh CKaJIIPHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXO0XKJACHUS JJIMH U YTJIOB.

[Tonb30BaThCA METOJOM KOOPJAMHAT Ha IUIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 33/1a4.

Brnanets MOHATUSMU NPAaBUJIBHOIO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPYKHOCTH M PaJMAHHONM MEpbl YIJIa, YMETh BBIYMCIATH IUIOLIA/b
Kpyra M €ero 4yacrteil (c omopoid Ha chnpaBouyHyro uHGpopmanuio). I[lpumeHnsrts
IIOJIyYEHHBIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

Haxoauth ocu (MM LEHTPbI) CUMMETpUU (QUTYP, TPUMEHATH JIBUKEHUS
IIJIOCKOCTH B IMPOCTEMIINX CITydasix.

[IpuMeHsATh NOJIyYEHHBIE 3HAHMS HA INPAKTHKE — CTPOUTh MATEMaTHYECKUE
MOJEIIN JJIA 33]1a4 pealbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS C
IPUMEHEHHEM MOJ00UsS M TPUTOHOMETPUUYECKUX (PYHKUMHA (TOJB3YSCh, I/
HEO00XO0JIMMO, KATbKYJISITOPOM).

OE/TEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» 7-9 KJTACCBI

Hesu ndyyeHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIIYIO0 3HAYUMOCTb, KaK C TOUKH 3PEHHUS MPAKTUUECKUX NMPUIIOKEHUH, TaK U
uX poiau B oOpa3oBaHuH. Kaxaplii 4eloBeK MOCTOSIHHO NPUHHMMAET pPEUICHHs Ha
OCHOBE MMEIOIMXCS y HEr0 JaHHbIX. A i1 OOOCHOBAaHHOTO NPUHATHUS PELICHUS B
YCJIOBHSIX HEIOCTaTKa UM W30bITKA HHPOPMALIMA HEOOXOJUMO B TOM YHUCIIE XOPOLIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTajla HEOOXOAMMOCTh C(POpPMHpPOBATH y OOYYAIOIIUXCA, B TOM YHCIE
obyuatommmxcst ¢ 3I1P, ¢yHKIIMOHANBHYIO TPaMOTHOCTh, BKJIIOUAIOIIYI0 B ceOsl B
Ka4yeCTBE HEOTHEMJIEMOM COCTABIAIOIIECH YMEHUE BOCIPUHUMATHL U KPUTUYECKU
aHaIM3UpOBaTh MH(GOPMAIUIO, MPEACTABICHHYIO B Pa3iu4HbIX (hopmax, MOHUMATh
BEPOSITHOCTHBIA  XapakTep MHOIMX pEATbHBIX MPOLECCOB M  3aBUCUMOCTEM,
IIPOU3BOANTH MPOCTEMIINE BEPOSTHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMH



OpUHLKIIAMU cOOpa, aHalu3a U MPEACTABICHUS JaHHBIX U3 PA3IUYHbIX chep KUZHU
oO1iecTBa U rocy1apcTBa MpuoOIaeT 00y4aromuxcsi K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpamMmbl yuyeOHOro Kypca «BeposTHOCTh W CTaTHCTHUKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIEAYIOIINE CONEPKATEIBHO-METOUYECKUE JINHUM:
«lIpencraBneHne JAaHHBIX W ONMCATENIbHAS  CTAaTUCTUKaA»; «BeposaTHOCThY;
«2neMeHTbl KOMOMHATOPUKNY; «BBeaeHue B Teoputo rpadony.

Copnepxxanve nuaun «lIpencraBieHne JaHHBIX M ONUCATEIbHAS CTATHCTHKA»
CJIy>KMT OCHOBOH /1711 (JOPMUPOBAHUS HABBIKOB paObOThI ¢ MH(pOpPMAIUE: OT YTEHUS U
UHTEpIpeTalun WHPOpMalUy, IMPEACTaBIEHHOW B TabiMLax, Ha JuarpaMmax u
rpadukax n0 cOopa, MPEACTAaBICHUS U aHajlW3a JAHHBIX C HCIIOJIb30BAaHHEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs ¢ 3[IP ygarcs cuuThIBaTh U MHTEPIPETUPOBATH JIaHHBIE, BBIABUIATH,
apryMEHTUPOBaTh M KPUTUKOBAaTh IPOCTEUINNE TMIOTE3bl, Pa3MbIIULATh Hal
(dakTOopamu, BBI3BIBAIOIIMMUA HW3MEHYMBOCTh, W OLIEHMBaTh MX BIUSHHUE Ha
paccMaTpUBaEeMbI€ BEIMUYHUHBI U ITPOLIECCHI.

NHTYyNTHBHOE NPENCTABICHUE O CIIyYalHOM W3MEHYMBOCTH, HCCICIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIUN CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeopuH BeposaTHOcTel. bomnbioe 3Hauenune aia obyuaromuxcs ¢ 3I1P 3qece nmeror
MIPAKTUYECKHAE 3aJaHusl, B YACTHOCTU ONBITHI C KIIACCHYECKHMH BEPOSITHOCTHBIMHU
MOJEISIMH.

[TonsiTue BEpPOSITHOCTH BBOAMUTCA Kak Mepa MpaBIONOAO0OUS CIy4ailHOTrO
coObiTus. [Ipn u3zydenun kypca obyuatoumecst ¢ 3[1P 3nakomsaTcs ¢ mpocTedmumu
METOJaMH  BBIYUCJICHUSA  BEpPOATHOCTEM B  CIIyYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXXHBIMU  DJIEMEHTAapHBIMU HUCXOJAMHU, BEPOSTHOCTHBIMU 3aKOHAMU,
MO3BOJIAIOIIMMU CTaBUTh M pellaTh Oojee CJIOXKHBbIe 3anaud. B Kypc BXomsr
HayaJbHBIC MPEJICTABICHUS O CIy4YallHbIX BEJIMYMHAX M WX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYLIECTBJISETCS 3HAKOMCTBO OOYYaIOIIMXCS C
3[IP ¢ MHOXecTBAaMHM M OCHOBHBIMHM  OIEpalMsIMA  HAJl MHOXECTBAMH,
paccMaTpUBAKOTCS INPUMEpPBl  TNMPUMEHEHUS Il pElIeHus 3a]ad, a TaKxke
MCIIOJIb30BAHUS B IPYTUX MAaTEMaTHUECKUX Kypcax U YUEOHbIX MpeaIMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 xmaccax usywaercs Kypc «BeposSiTHOCTH M CTAaTUCTHKA», B KOTOPBII
BXOAAT pazgensl: «lIpencraBieHne MaHHBIX W ONUCATENbHAs CTATUCTUKA;
«BepoarHocThy; «DneMeHThl KOMOMHATOPUKNY; « BBeaeHue B Teoputo rpadony.

Ha u3ydenue naHHoro xkypca oTBOAMT | y4yeOHBIH 4ac B HENEIIO B TEUCHHE
KaXJI0TO Toaa o0ydenusi, Bcero 102 yueOHbBIX Haca.

COJEPXXAHUE YUYEBHOI'O KYPCA «BEPOATHOCTbD U CTATUCTHUKA (110
I'OAM OBYYEHUA)

7 KIIACC

[IpencraBnenne MaHHBIX B BUE TaOMUIl, Auarpamm, rpadukoB. 3amoaHEHHE



TaOJIUII, YTEHUE U TIOCTPOSHUE TUarpaMm (CTOJOUKOBBIX (CTOI0YATHIX) U KPYTOBBIX).
Urenne rpadmkoB peanbHBIX MpoieccoB. M3Bnedenne napopManuy U3 quarpamMmm u
Ta0JIHII, UCTIOIH30BAHNE U UHTEPIPETAIINS TaHHBIX.

OmnucarenpHasi CTaTUCTHKA: cpeaHee apudmeTmdeckoe, MeauaHa, pa3Mmax,
HauOoJbIllee W HAMMEHBINIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

*Cy4aliHBId SKCTIEpUMEHT (OTBIT) M CIIy4aiiHoe coObITHEe. BeposiTHOCTh u
yacToTa. Pojib ManoBEepOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJE U
B 00mecTBE. MOHETa M UIpajibHask KOCTH B TEOPHU BEPOSTHOCTEN **,

*I'pad, Bepmmna, pedpo. CreneHb BepiiuHbl. Yucino pédep M cymMmapHas
creneHb BepunH. [IpencraBnenue o cBszHocTH rpada. Lenu u mmxnsl. [lytn B
rpadax. O6xox rpada (sinepoB myTh). [IpeacraBnenue 00 OprUeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momoribio rpagoB*.

8 KVIACC

[IpencraBienue TaHHBIX B BUE TaOIMI], TUarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXecTBO. Omnepanuu  Haj
MHOKECTBaMHU: 00bEIMHEHHE, TlepecedeHue, JonoiaHenne. CBoicTBa onepanuii Hax
MHOKECTBaAMHU: NIEPEMECTUTEINIBHOE, COUYEeTaTeIbHOE, pacrpenenuTeabHoe,
BKItOueHUs. Vcnosb3oBaHue TpadUuecKoro MpeACTaBICHUS MHOXECTB IS
OMKCAaHUS PEATbHBIX MTPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4.

*U3mepeHune paccerBaHusl JaHHBIX. JlUcriepcuss U CTaHAAPTHOE OTKJIOHEHHUE
YUCIOBBIX HA00POB. JlnarpamMma paccenBanus *.

DneMeHTapHble COObITHUS  ciiyyailHOro ombiTa. ChydailHele  COOBITHSL.
BepositHocT coObITHii. ONBITE C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crny4aiinbiii BBIOOp. CBS3b MEXKIy MaJTOBEPOATHBIMU U TIPAKTUYECKU JIOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

*IlepeBo. CBoiicTBa J€pPEBbEB: EIUHCTBEHHOCTh IYTH, CYIIECTBOBAHUE
BUCSAYEH BEpILIMHBI, CBS3b MEXAY 4YHMCIOM BepIIMH U 4yucioMm pedep. IlpaBuio
yMHOKeHUs. Pelienue 3aa4 ¢ moMoIpto rpados.

[IpotuBomnonoxueie coObiTust. [uarpamma Oiinepa. OObeauHEHHE |
nepeceueHne  coObiTuii.  HecoBmecTtHble  coObiTHs.  DopMynna  CIOXKEHUS
BEPOSATHOCTEW. YCIOBHAsA BEPOIATHOCTh. IIpaBmiio ymHOXkeHus. HesaBucumbie
coObiTus. IlpeacraBienne skcnepuMeHTa B BuUAE JepeBa. Pemenue 3amay Ha
HaxXOX/JEHUE BEPOSITHOCTE C TIOMOIIBIO J€peBa CIIy4allHOrO HSKCIEpPUMEHTA,
nuarpamm Ditnepa ™,

9 KUIIACC

[IpeacraBnenre  HaHHBIX B BHJAE  TaOduI, JAMarpamm, TIpadukos,
MHTEpHpeTanus AaHHbIX. YTEeHHue M MOCTpOoeHue Tadiull, Juarpamm, rpadukoB MO
peaIbHbIM JaHHBIM.

43necek u manee * * 0603HAUEHBI TEMBI, H3y4EHHE KOTOPBIX MPOBOAUTCSA B O3HAKOMMTEILHOM ILiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



ITepecranoBku u ¢akropuan. CodyeraHuss U 4uciao couetaHui. *TpeyrosbHuk
[Tackans*®. Pemenue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPUKH.

*['eomerpuueckas BeposTHOCTh. CryudaliHbI BBIOOp TOUKH M3 (pUrypsl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH *,

Hcnerranue. Ycnex n Heygava. Cepust McnblTaHui 10 niepBoro ycnexa. Cepus
ucnbiTanuii bepHyui. BepoaTHocTH cOOBITHI B c€pUM UCTIBITAHUN bepHyIm.

CnyyaiiHasg BeIMYMHA W pacHpeiesieHHuEe BeposTHOCTEW. MaremaTuuyeckoe
oXugaHue W aucnepcusa. [IpuMepel  MaTreMaTH4YeCKOro  OXHUAAHUSA — Kak
TEOPETHUYECKOTO CPENHETO0 3HAYCHHsI BEIWYMHBL. MaTremMaTH4ecKoe OKHIAaHHUE MU
JUCHIEPCHS] CIIy9alHOW BEJIMYMHBI «9UCIIO YCIIEXOB B CEPUM UCHBITaHUN bepHyum».

[Tonsitue o 3akoHe OonbIIMX uucen. M3MepeHue BepOATHOCTEH € MOMOUIbIO
qyacToT. Posib 1 3HaueHue 3aKkoHa 0OJIBLIINX YHCEN B IPUPOJIE U OOILECTBE.

[INTAHUPYEMBIE [TIPEIMETHBIE PE3VJIBTATBI OCBOEHUA
®EJIEPAJILHON PABOYEM ITPOT'PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITO TOAAM OBYYEHUA)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHHUS Kypca «BeposTHOCTh M CTAaTUCTUKA» B 7—
9 Kiaccax XapakTepHU3yHOTCS CIEAYIOIUMA YMEHUSMHU.

7 KIIACC

Yurare wuHpOpMaIMiO, TPEACTABICHHYIO B Ta0NWIax, Ha JgUarpaMMax;
MPEACTABIATh JIaHHBIE B BHUAE TAONMWIl, CTPOUTH JAWArpaMMbl (CTOJOWKOBBIC
(cToy0uaThie) U KPYyroBbI€) IO MAaCCHBaM 3HAYCHUH (C MCIIOIBb30BAHUEM 3PHUTEIIHHOM
HarJISIHOCTH W/WUIK BepOaIbHON OTIOPHI).

OnuceiBaTh W MHTEPIPETUPOBATH  peabHbIE  YHUCIOBBIE  JIAHHBIE,
MpE/ICTaBJIICHHBIE B TA0JINIIAX, HA TUarpaMmax, rpaukax.

OpueHTHPOBATbCS B TMOHATHUAX M ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTudecKoe, MearnaHa, HauOoJIbIllee 1 HaMMEHbIIIee 3HAUYEHU s, pa3Max.

NmMeTs mnpencraBieHUE O CIy4YalHOM M3MEHUYHMBOCTHM HA IIPUMEpax LEH,
(UBUYECKUX BEIWYWH, AHTPOMIOMETPUYCCKUX JaHHBIX, WMETh TIPEJICTaBICHHUE O
CTaTUCTUYECKON YCTOMYHNBOCTH.

8 KJIACC

N3Bnekate u mpeoOpa3oBbIBaTh WH(MOpPMAIMIO, TMPEICTABICHHYIO B BHUJE
TaOJull, auarpaMm, rpauKoB; MPEICTABISIThL JTaHHBIE B BUJE TaOJMI], JUArpamM,
rpauKoB.

OnuceIBaTh MOCIE COBMECTHOTO aHAJIN3A JIAHHBIE C IOMOIIBIO CTATUCTUYECKUX
MoKa3aresield: CpeIHMX 3HAYCHWM W Mep pacceuBaHus (pa3max, AMCHEPCUS W
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOTHI YHUCIOBBIX 3HAYCHUIN U YaCTOTHI COOBITUI, B TOM YHCIIC 110
pesyibTaTaM HW3MEpeHWd W HAOMIOAeHW (C  HWCIOJIb30BAaHUEM 3pPUTEIHHOU
HaTrJISHOCTH W/WTK BepOaabHOM OTIOPHI).

HaxonuTh BEpOSTHOCTH CIly4allHBIX COOBITUH B OMNBITaX, 3Has BEPOSATHOCTH



DIIEMEHTApHBIX COOBITHH, B TOM YHCJIE€ B ONBITAX C PABHOBO3MOXKHBIMH
DIIEMEHTAPHBIMU COOBITHSIMH (C HCIIOJIb30BAHUEM 3PUTEIBHOW HATIISIAHOCTH W/WIH
BepOaTBHOM OMOPHI).

Hmerp mpencraBieHue O TpapUUECKUX MOJCTSAX: JEPEeBO  CIYYaiHOTO
IKCIIEPUMEHTA, THarpamMmbl Dilliepa, YucioBas mpsimasi.

OmnepupoBaTh MOHATUSIMHU Ha 0a30BOM YPOBHE: MHOXECTBO, ITOJMHOXKECTBO;
BBITTOJIHATH OTIEPAIMY HAJI MHOXKECTBAMH: 00bETUHCHUE, TICPECCUSHHE, TOMTOTHEHHE;
MEePEUUCISATh  DJIEMEHTHl MHOXECTB; IPHUMEHSTh CBOWCTBA MHOXECTB (C
MCTIOJTb30BAaHUEM BU3YaIIbHOM OTIOPHI).

Hmets mpesacTaBieHne o rpadMuecKoM MpEICTaBICHHE MHOXECTB M CBS3Ed
MEXTy HUMU JUTS OTIMCAHUS IPOIIECCOB U SIBIICHHUH, B TOM YHCJIE MIPU PELICHUH 33124
U3 IPYTUX y4eOHBIX MIPEAMETOB U KYPCOB.

9 KJIACC

N3Bnekats 1 mpeoOdpa3oBeIBaTh HHPOPMAIINIO, PEICTABICHHYIO B Pa3IUYHBIX
MCTOYHMKAX B BUJE TaOJMII, TUarpamm, rpaduKoB; MPEJICTABISATh JAHHBIE B BHJIEC
Ta0uIl, TUarpamMm, rpaguKoB.

Pemarps mpocreiilive 3agaud OpPraHU30BAHHBIM I€peOOpPOM BapUaHTOB, a
TaK)Xe C UCIOJIb30BAHNEM KOMOMHATOPHBIX MPABUII U METOJIOB.

HNMeTp mpencraBiieHne 00 ONMUCATENbHBIX XapaKTEPUCTHKAxX JJIsi MAacCHBOB
YHUCJIOBBIX JJAaHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUA.

HaxonuThe 4acTOTHl 3HAYEHUN W YaCTOTHI COOBITHS, B TOM YHUCJE MOJb3YAChH
pe3yibTaTaMu NPOBEIEHHBIX U3MEPEHHUI U HAOMIOACHUI (C OMOpOMl HAa CIIPABOYHYIO
nH(pOopMaIHIo).

HaxonuTh BEpOATHOCTH CIy4ailHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNBITaX C PAaBHOBO3MOXXHBIMH D3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPHSIX
WCHBITAaHUM JI0 TIEPBOTO yCIIeXa, B CEPUSIX UCIIbITaHUN bepHyIuin.

Nmers npencraBiieHWEe O CIOy4alHOM BEIMYMHE U O paACHPEACICHUU
BEPOSITHOCTEM.

HMmeTs mnpenacTaBieHHE O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IIJTAHUPOBAHUE

TemaTtuueckoe IIaHUPOBAHUEC M KOJIMYCCTBC YaCOB, OTBOJMMBIX Ha OCBOCHHC K&)I(I[Oﬁ TCMBI yqe6H0ro mpcamMcTa

«Maremarnkay deaeparbHON aJanTHPOBAHHONW OCHOBHOM 00pPa30BaTEIBHOW MPOTPAMMBI OCHOBHOTO OOIIET0 0Opa3oBaHUS

00yyaromuxcsl ¢ 3aep’KKOM MCUXMUYECKOro pa3BUTHs, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOLIMM pa3ieiioM QenepaabHON

paboueii mporpaMMmbl yueOHOTO mpeameTa «MaremaTuka» 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUS.
[Tpu 3ToM Opranu3zanus BOpaBe camMa BHOCUTh U3MEHEHHS B COJIEpPkKAHUE U paclpeelieHre YyYeOHOro Marepuaia o rojaam
o0y4yeHHsi, B MOCIEAOBATEIIbHOCTh H3YyYEHHUS TEM MW KOJWYECTBO YacOB HA OCBOEHUE KaXKJIOH TEMBbI, OIpEJCICHHE
OpraHu3alMOHHBIX PopM 00ydeHus U T.11. OOOCHOBAHHOCTH JJAHHBIX U3MEHEHUH ONpeAesieTcsl BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzanueit YMK, nnauBuryanbHbIMU ICUXO(PU3NIECKUMU OCOOCHHOCTIMU KOHKpETHBIX oOyuatomuxcs ¢ 3[1P, crenensio
YCBOCHHOCTH HMH Yy4Y€OHBIX TE€M, PEKOMEHJAIMsIMU IO OTOOpYy M ajanTauud y4eOHOro Marepuaia IO MaTeMaTHKe,
npeacTaBlICHHBIMU B [10SCHUTENBHON 3anIUCKE.

5 knace (He menee 170 1)

Ha3Banue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOE coacpkanue

OcHoBHbIE BUbI J1eITEJIbHOCTH oﬁyqalomnxcn

(43 9)

Apudmernueckue AEHCTBHS C HaTypalbHBIMU YHCIAMH.
CBoiicTBa HyJs NpPHU CIOXKEHWH M -yYMHOXXCHHH, CBOWCTBA
eauHunbpl  mpu  yMHOXeHuu.  [lepeMecturensHoe U
COUYETAaTEIbHOE  CBOMCTBA  CIIOXKEHHA W  YMHOXXCHMS,
*pacrpenenMTeNbHOE CBOMCTBO YMHOMKEH s * 4,

4acoB)
HarypanabHble Hecatuunas cuctema cuumciaeHus. Pan HaTypanbHbIX uncend. |YdTaTh, 3anucbiBaTh, CPAaBHUBATh HaTypajbHbIE YHCIA,
yucaa. Jleiictrust ¢ |Harypaneubiii psa. Yucno 0. HarypanbHble 4ncna Ha|y4acTBOBaThb B OOCY:KI€HMH CHOCO00OB YIIOPSIOYMBAHUSA
HATYPAJIbHBIMH KOOp-AWHATHOM psIMOii. CpaBHeHnue, OKpYTJICHHUE | YnCe.
yHCcJIaAMH HaTYpaJTbHBIX YHCETI. N300paxkarh KOOPIMHATHYIO MpSIMYI0, OTMedYaTh YHCIa

TOYKaMHM Ha KOOPAMHATHOW NPSAMOM, HAXOAUTh KOOPAUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psiaa, unucen 0 u 1 npu
CIIOKEHUH U YMHOXKEHHH.

Hcnoab30BaTh NMPaBUIO OKDPYTJICHUS HATYpPaJbHBIX YHUCEN
IIpY HEOOXOIMMOCTH € OTIOPOM Ha aJITOPUTM IpaBuUIIa.




*JlenuTend W KpaTHbIE® duWClla, pa3lioKEHUE 4YuClia Ha
MHOXkUTenH. JleneHnue ¢ ocraTkoM. IIpocTele M cocTaBHBIE
gucna. *[Ipu3naku nenmumoctu Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypaJIbHBIM IIOKA3aTEJIEM.

UucnoBble BBIPAKEHHUS; IOPSALOK JCHCTBUN.

Perienue TeKcTOBBIX 3a/1a4 Ha Bce apu(MeTHUECKue AeHCTBYS,
Ha JIBUKECHUE U MTOKYTIKH.

BopinoaHaTs, apudmerndyeckue JAeCTBUS C HATYPAIbHBIMU
YUCJIAMH, BBIYHCJIATH 3HAYCHUS YHUCIIOBBIX BBIPAKEHUU CO
cKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHUE B BUJE CTEIICHH, YUTATh CTEIICHH,
HCNOJIb30BaTh TEPMHHOJIOTHI0 (OCHOBAaHHE, I10KA3aTellb),
BBIYMCJISITh 3HAYEHHUsl CTENeHeH TNpu HEOOXOTUMOCTH C
BHU3yaJbHOW OMOPOM.

BhInoIHATH, TNPUKUAKY U ONEHKY 3HAaYCHUN YHCIOBBIX
BBIPAXCHUM, NMpeaaraTb 1 NPUMEHSITh NPUEMBI POBEPKH
BBIYMCIICHUM.

Hcnonp30BaTe IpU  BBIYMCICHUAX MepeMecTUTelbHOE W
couerarejjbHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMS,
*pacnpeaeauTebHOE CBOIICTBO YMHOKeHUS *;
dopMynMpoBaTh U NPUMEHATH IpaBUia MNPeodpa3oBaAHUA
Y CJI0BbIX BbIPaKeHUI Ha OCHOBe CBONCTB
apuMeTHyecKMX JIeicTBHH TNpH  Heo0XOAMMOCTH €
HANPaBJIsIIOIeil MOMOIIbIO.

@opmyaupoBaTh oONpeaeSeHHsl JEIUTENd M KpaTHOro (c
OMOpOW Ha aJropuTM TMpaBWiIa), Ha3pIBaTh [EIUTEIH U
KpaTHBIE YHUCla; Paclmo3HABATH IIPOCTHIE U COCTaBHBIE YMCIIA;
¢hopmyIMpPOBATH U MPUMEHSATH NPU3HAKH JIEITUMOCTH Ha 2, 3,
5,9, 10, (c omopoil Ha anropuT™M NpaBHUJIa); MPUMEHATH
AJITOPUTM  PA3JIOKEHWS] YHCIA HAa IPOCTbIE MHOXXHUTEINH;
HAXOJUTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJIbHBIX yuciax, NPUBOAUTH npuMepbl u
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULAHUSA
BBICKA3bIBAaHUI O CBOMCTBaX HAaTypaJbHBIX YUCEN C ONOPOW Ha
oOpaszerr.

Pemiath TeKCTOBBIE 3aJaud  apU(PMETHUYECKHM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEXIy BEIMYUHAMHU (CKOPOCTH,
BpeMsl, pPacCTOSIHUE; 1I€HAa, KOJIWYECTBO, CTOMMOCTh U JIp.) NpHU
HEOOXOAMMOCTH C HMCIIOJIb30BaHHEM CHPABOYHOM MH(opManuu:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepeopMyJIHPOBATH YCIOBHE,




U3BJIEKATH HEOOXOoUMbIe JTaHHBIC, yCTaHABJIUBATH
3aBUCUMOCTH MEXJy BEJIMYMHAMU IIpU HEOOXOIUMOCTH C
HAaIpaBJIIOIIEH TOMOLIBIO.

MoaenupoBaTh XOJ PELIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
CXEMBI, TaOIHLIBI.
[IpuBoauTs, pa3doupars
pelIeHni  TEeKCTOBBIX  3ajay
HAIpPaBJIAIOIIEH TOMOIIBIO).

C nomompbl0 meJarora OLEHWMBATh IOJyYEHHBIH PE3yNbTAaT,
OCYILIEeCTBJATH  CaMOKOHTPOJb,  IpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTb OIINOKH.

*Pemiate 3agaum ¢ MOMoOIbLI0 Mepedopa BcexX BO3MOMKHBIX
BAPHAHTOB *.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pasinyHbIe
(pu

peuicHusd, 3alrcu
HCO 6XOI[I/IMOCTI/I C

Harasanas
reomerpus. JJunuun

Ha MJIOCKOCTHU
(12 1)

Touka, npsimasi, oTpe3ok, Jyyd. Jlomanas. V3mepeHue 1JIMHBI
OTpe3Ka, METPUYECKHE  EOUHUII W3MEpPEHUS  JJIMHBI.
OKpy>KHOCTb U KPYT.

ITpakTuyeckas paborta «IlocTpoeHue y3opa U3 OKpyKHOCTEH».

VYron. Ilpsamon,
W3mepenue yrios.

OCTpBIM, TyHOW W pPAa3BEPHYTHIA YIJIBL

[TpakTryeckas pabota «IlocTpoeHue yrioy.

Pacno3naBarp Ha 4eprekax, pHUCYHKaX, OINHUCHIBATD,
UCIIONIb3YSl TEPMHUHOJIOTMIO, W HM300paxaTb C IIOMOIIbIO
4epTEKHBIX ~ MHCTPYMEHTOB (P HEOOXOJUMOCTH  TIO
BU3YaJbHOW OIOpE): TOUKY, MPSAMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHy!0, OKPY>KHOCTb.

Pacno3HaBaTh, MPUBOAUTH NMPUMeEPbI OOBEKTOB PEAbLHOTO
MHUpa, UMEIOUMX (OpMYy H3YyUEHHBIX (UTYp, ONEHUBATH WX
JIMHEWHBIE pa3MEPBL.

Hcnonb30BaTh JIMHEHKY W TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOEHMSI U U3MEPEHMSI: M3MEPATDH JUIMHY OTPE3Ka, BEJIUYUHY
yINia; CTPOMTb OTPE30K 3aJaHHOW JUIMHBI, YIOJI, 3aJaHHOU
BEJIMYMHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHbIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33JJaHHOT'0O pajnyca.

N3o006paxkars KoH(pUrypanuu reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare; mpeaJjaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPpUTMbI IIOCTPOCHMS IIOCIE€ COBMECTHOIO
aHaIM3a.

Pacno3naBath U U300pakaTh Ha HEJIMHOBAHHOW U KJIETYATOU




Oymare mpsMOW, OCTPBIA, TYMOW, pa3BEPHYTHIA  YIJIB;
CPABHUBATH YTJIbL.

BbI4ucasTh JIMHBI OTPE3KOB, TOMaHbIX.

IlonumMaTs W HCHOJB30BATH MNPH PelIeHUW 3a7a4
3aBHCHMOCTH MEX]y €IMHHUIIAMH METPUUYECKONU CUCTEMBI MEp;

SHAKOMHUTBCHA C HCMCTPUICCKUMHU CUCTCMAaMU MCP, BbIpaXKaThb

JUIMHY B pa3lUuYHBbIX  CAMHHUIAX  HM3MEPEHUS  IpH
HEO0OXOIMMOCTH C OMOPOH HA CIIPABOYHYIO HH(POPMAIIHIO.
HccaenoBary Qurypsl W KOHQUTYpalMW, HCHOJIB3YS

M (poBbIE PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 u)

Hpo6b. IlpaBunbHble M HempaBuibHBIE JApoOU. (OCHOBHOE
cBOCTBO Apodu. CpaBHEHUE IPOOCH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CMmemanHas
apoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JPOOEii;
B3aUMHO-O0paTHBIC IPOOH.

Pemenne TeKCTOBBIX 3amad, coaepkamux aApoou. OCHOBHBIC
3a/1a4d Ha ApoOH.

[Tpumenenne OYKB IJIs 3aIMCH MaTEMATHYCCKUX BBIPAKCHUH
MPEIJIOKEHUN.

MoneaupoBath B Tpaduueckoi, mnpeaMeTHOH ¢opme, cC
IIOMOUIbI0 KOMIIBIOTEPAa MOHATHSA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTth ¥ 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
MpeIaraTh H 006CyKIaTh COCOOBI YIIOPSAI0YMBAHUSA APOOEH.
M300paxkaTth  OOBIKHOBEHHBIE  APOOM  TOYKAMH  Ha
KOOpJMHATHOM  IpPSAMOM; HMCHOJIB30BATH  KOOPAMHATHYIO
HPSIMYIO JUIsl CpaBHEHUS Ipo0eit.

®opMyJIMPOBaTh, 3aIIUCHIBATH € MOMOLILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpoOM C ONOpOH Ha MPaBUIIO;
HCNOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM Ui *cokpalieHHs
IpoOeld W mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENIO B
HNPOCTEHIINX CIydasx™®.

IpencraBasare 1m0 o00pa3ly CMElMIaHHYIO JApoOb B BUJE
HENPAaBWJIBHOM M  BBIAEHATH LEIYK YacThb YHCIA U3
HENpPaBUJILHOU IpoOH.

BbInoJHATh apudpmeTnyeckne AeiicTBHSI ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B TPOCTBIX CIIydasx; MNPUMEHATh CBOWCTBA
apu(pMETHYECKUX JNENCTBUI I E: panoHaIn3anun
BBIYMCIICHHI.

BbINOJHATL NPUKUAKY M OLEHKY DPE3ylbTaTa BBIYHMCICHUM;
npeaaratb ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUMN.
IMpoBoauTh HCc/eNOBaHUS CBOWCTB Jpo0Oeid, omupasch Ha




YHCIIOBBIC  3KCIICPUMEHTBI
KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAaHUS O IPOOSX,
NPUBOAUTH NPUMEPBI U KOHTPIPUMEPBHI.

Pematp mpocTeiiipie TEKCTOBBIC 3ajlayd, COJEpIKallue
JIpoOHBIC JaHHBIC, M 337a4d HA *HAXOXXJICHHE YaCTH IEJIOTO U
L[EJIOTO IO €r0 YacTH; BHISABJSTH HX CXOACTBA M Pa3IHIus *.
MopaeaupoBaTh X0 PEUICHUS 3aJa4d C MOMOIIBIO PHCYHKA,
CXEMBI, TaOJIHIBI.

I[IpuBoauTHL, pa3déupaTh, OIEHHBATH pPA3JIUYHBIC pPELICHUS,
3alMCH PCIIEHUH TEKCTOBBIX 3a7ad IIPH HEOOXOJIMMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

C nmoMombI0 MeAarora OMeHWBATh MOJTYYCHHBIH pe3yJbTarT,

(B TOM 4YHCJIEC C IIOMOIIbIO

OCYIIECTBJISATH  CAMOKOHTPONIb,  IIPOBEpsAs  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTh OIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

Harasauas MHOrOyronsHuKn.  YeTHIPEXYrOJbHUK,  NPAMOYTOJBHHUK, | Pacmo3maBaTb, H300pasaTb C IIOMOINBIO  YEPTEKHBIX

reoMeTpHusi. KBaJIpar. MHCTPYMEHTOB M OT pPyKH, MOJEIMpOBaTh M3 OyMaru

MHOTOYrOIBHUKH | TpovrommHrk. MHOTOYTOJIbHHUKH.

(10 4.) TIoMa/s | EPUMETp MPSMOYTOTBHIKA H MHOTOYTONBHUKOB, | IPHBOIHTL NPUMEphI OOHEKTOB PEANbHOTO MUPA, MMEIOTIHX
COCTABNICHHBIX M3 NpPAMOYTOIBHHKOB, €AMHUIBI H3Mepeus|(POPMY — MHOTOYTONBHHK, NpAMOYTOJIbHUKA,  KBaApata,
moma. TlepHMeTp MHOTOYTOHHHKA, TPEYTOJILHUKA, OEHHBATH WX JINHEMHBIE PA3MEPBL

BoluMcATh: TNEPUMETP TPEYTOJbHUKA, MPAMOYTOJIBHHKA,

MHOTOYT'OJIbHUKA; IUIOIIAb MPSIMOYTOJbHHMKA, KBajapara (Ipu
HEO0XO/IMMOCTH C ONOPOi Ha alITOPUTM YUEOHBIX JEHCTBUI).
N300pakaTh OCTpPOYTOJIbHBIE, MPSIMOYTOJIbHbBIE u
TYHOYTOJIbHBIE TPEYTOJIBHUKH.

Ctpourthb Ha kieTyaToil Oymare KBaaparT M MPSIMOYTOJbHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccnenoBarh cBOMcTBa MPSIMOYTOJNbHHMKA, KBajapaTa MyTEM
OKCIEpUMEHTa, HaOIIOACHUs, W3MEPEHUs, MOJCIUPOBAHMS;
CpaBHHMBATh CBOMCTBA KBaJipaTa U NPsIMOYTOJIbHUKA.
Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKA3bIBaHUSA O




MHOI'OYTOJIbHUKAX, IPUBOAUTH MPUMePbl U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD ILIOIIAAN KBAAPaTa OT JUIMHBI €TI0
CTOPOHBI.

Hcnoab3oBaTh €cBOICTBA KBAJIPAaTHOM CETKU UL IOCTPOECHUS
buryp;  pa3douBaThb  IPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYroJIbHUKU; COCTABJATH (QUIYpPHl M3 KBaJIpaToB U
OpSIMOYTIOJIbHUKOB M HAaXOOUTh WX IUIOWAa/lb, pa3OuBaTh
¢burypsl Ha TPSAMOYTOJBHUKMA M KBaApaThl M HAXOAUTh HX
oAb (Ipyu HEOOXOIUMOCTH € HANPaBJIAIOLIEH TOMOILBIO).
Beipaxkath BenMYMHY IUIOIAAM B Pa3JIMYHBIX EIMHMIAX
U3MEpPEHUs] METPUYECKOW CHCTEMBI MEp, MCIO0Jb30BaTh
3aBMCHUMOCTH MEXKJIy METPUYECKHMH E€AVNHULIAMU H3MEPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OIOpPOM Ha CIPaBOYHYIO
MH(pOpMaLIUIO.

3HAKOMHMTBCA C NpUMepaMH HPHUMEHEHUsl IUIONAId |
IepuMeTpa B IPAKTUYECKHX CUTyauusx. Pemath 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOJUMOCTH C OMOPOM Ha aIrOpUTM
IIPABUIIA, 00CYKAATH Pa3IMYHble CIIOCOOBI PEIIECHUS 3a1aY.

lecaTnanbie
npoou
(38 1)

Hecsatuunas 3anuch apobeil. CpaBHEHHE AECATHUHBIX IPOOEH.

JleWicTBUS C IECATUYHBIME Ipo0siMu. OKPYTIICHHE JeCATUIHBIX
Ipooeii.

Pemenne TekcToBBIX 3ajad, coaepxkamux ApoOu. OCHOBHBIE
3aJjauu Ha ApoOou.

IpencraBasith AECATUUHYIO ApoOb B BHJE OOBIKHOBEHHOM,
YUTaTh M 3aNUChIBaTh, CPABHHUBAThH JECSITHUYHBIE ApoOH,
npepjaratb M 00CyKAaThb CHOCOOBI  YNOPAJA0YMBAHHUSA
JIECATUYHBIX TPOOeH.

N300pakaTh JecITUYHBIE IpOOM TOYKAMH Ha KOOPJIMHATHOM
IPSAMOM.

BbISIBIATH CXOACTBAa W Pa3jM4usi NPaBUI apUPMETHUECKUX
JNEUCTBUM C HATypadbHBIMH YHCIAMH U JCCITUYHBIMU
JIpoOsMH, TTOCIIe COBMECTHOTO aHAIIN3A.

BoimoaHaTs apudmernyeckue JEHCTBUS C  JIECATUYHBIMU
Ipo0sSMHU; BBIMOJHATH, TPHKUAKY W OIEHKY pe3yJbTara
BBIYUCIICHUM.

I[pumensith cBoiicTBa apupMETHYECKUX JCUCTBUN s
panMoOHANN3allN BIYUCIICHUI.

I[puMeHsTH PABUJIO OKPYTIJIEHUS JECATUYHBIX pOOeid, mpu




HEOOXOAMMOCTH C BU3YIHHOM OMOPOH.

IIpoBoauTh MCCJIEAOBAHUS CBOWCTB JECATUYHBIX Ipo0ei,
ONMMpasCh Ha YHUCIOBbIE OHKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIIbI0 KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,

NPUBOAMTH  NPHUMeEpPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUA U OTPUIIAHUS BHICKAa3bIBAHMIA.
Pemars mnpocreiinvie TEKCTOBBIE  3aJayd, COAEpKallUe

JpoOHBIE JaHHbIC, U Ha *HAXOXAEHUE YacCTU LEJIOT0 U LEJIOT0
IO €T0 YacCTH *; BHISIBJSATH HX CXOACTBA H Pa3InYusl.
MopaenupoBaTh XOJ PELIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
cxeMbl, Tabauupl. Pa30uparh pa3iuuHble PELICHMS, 3allUCU
peLIeHUH TeKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B pEAlbHBIX >KM3HEHHBIX

CUTyaluiax.
C NMIOMOIIBI0 IIeJarora OMCHUBAThL HOJIy‘-ICHHBIﬁ pe3yibTar,
OCymieCTBJIATDH CaAMOKOHTPOJIb, IMPOBCPAA OTBECT Ha

COOTBETCTBUE YCIIOBHIO, HAXOMTh OLINOKU.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSI apU(METUKU

Harasianas
reoMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
C )

*MHororpanHuku. M3o0pakeHne MHOrorpaHHukKoB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpsmoyronbHbI napamnenenunen, kyo6. Pa3séprku kyba u
napajuleJenuneaa.
O06BEM Kyba, MPSMOYTOIBHOTO Mapajiieenuneaa’™.

Pacno3naBaTh Ha 4YepTeKax, PHUCYHKaX, B OKPY:KalolleM
MHpe IIPSIMOYTOJIbHBIN Mapauiesenunes, Kyo, MHOTOIpaHHHKH,
ONMMCHIBATb, HCHOJb3ysl TEPMHHOJIOTHIO, OLEHUBATH
JMHEWHBIE pa3MepBhl.

IMpuBoauTH NMpUMeEpPbI 0O0BEKTOB PEATHHOTO MHPA, UMEIOIINX
¢bopMy MHOrOrpaHHUKa, HPSIMOYTOJIBHOTO Napajenenurnesa,
KyOa.

N300pazkarh Ky0 Ha KIeT4aToil Oymare.

HccaenoBarb CBOMCTBA KyOa, MPSAMOYTOJIbHOTO
napajiesienunea, MHOTOTPAaHHUKOB, UCIIONb3Ysl MOJIENU TIPH
HEOOXOIMMOCTH C HATPABJISIONIEH TOMOMIBIO.

Pacno3HaBath pa3BépTKM KyO0a W Tapaienenurnesa.
MoaenupoBath Ky0 U napajuieienunesn u3 OymMaru v npodnx
MaTepuasoB, Mo 00pasiy.




Haxoauth u3MepeHUs, BBIYHCAATH IUIONIAAb MOBEPXHOCTH;
00BEM Ky0a, MPAMOYTOIBHOTO MapaJlIeNieuIesa ¢ OMopoi Ha
QITOPUTM Y4EOHBIX [EHCTBUH; HMCCJI€N0BATH 3aBHCHMOCTD
00Béma Kyba oT JUIHHEI ero pedpa.

Ha6so1aTh ¥ NPOBOAUTH AHAJOTHM MEXJIy HOHATUSMHU
IO U 00bEMA, TIEPUMETPA U TUIOIIA TN TOBEPXHOCTH.
Pacno3HaBaTh WCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUSA O
MHOTI'OI'DaHHUKAX, MPHUBOJAUTH NPUMEPbI U KOHTPIPUMEDSI.
PemaTsp 3agauun U3 peajabHOM KU3HHU.

IloBTOpEHuE
M 000011IeHHE
(10 4.)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiacca,
0000111eHNE 3HAHUH.

Beruucasrts 3HAYCHUS BBIPAKECHHUI, coAepIKaILKX
HaTypajbHbIE 4YMCIa, OOBIKHOBEHHbIE M JECATUYHBIC ApOOH,
BBIIOJHATh PEOOpa3oBaHUs YMCENT IPU HEOOXOJUMOCTU C
HaIpPaBJIIOLIEH TTOMOIIBIO.

BeiOupars,  cmocod  CpaBHEHMs  4YMCEl,  BBIYHCICHUH,
NpPpUMEHSATh CBOiicTBa apudmernueckux JeHcTBUM Ui
paloHaIN3aUui BBIYUCICHUH.

OcylecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JIECHCTBUH U
CaMOIIPOBEPKY pe3ysibTaTa BEIUNCICHUM.

Pemiate mpocreiilume 3amgauydM U3 PEAIBHONM  JKU3HHU,
NPUMEHATh MaTeMaTHYecKHe 3HAHUsl IS PEIICHU 3a1a4 U3
JpYTUX y4eOHBIX IPEAMETOB.
Pemiate mpocreiiiiue  3agaym
CPABHHBATBH  CIIOCOOBI  PEILEHUs
PanHoOHAJBLHBIH CIOCO0.

pPa3HbIMU
3a/a4H,

crocodamm,
BbIOMpPATH

6 xaacc (ue menee 170 u)

Ha3Banue
pasaesa (Tembl)
Kypca (4uciao
4acoB)

OcHoBHOE conepxaHue

OcHOBHbIE BU/bI 1eITEJILHOCTH 00y4aK0IIMXCH




HartypanbHble
yucaa
(30 )

ApudmeTrndeckue JIEUCTBUS c MHOTO3HAaYHBIMH
HATYpPAJIbHBIMU YUCITaMH. YUUCIIOBBIC BBIPAKEHUS, TMOPSIIOK
JEHCTBUH, NCIIOJIb30BaHUE CKOOOK. OKpyIJIeHUEe HATypaTbHBIX
yuce.

Jenutenu u KpaTHbIC YKCiia; *HaUOONBIINNA OOIIMI ACIUTEIH
¥ HanMEHbIIee odIIee KpaTHoe *.

PasznoxxeHne umcna Ha IPOCThIE MHOXHTENM. JlenumocThb
CyMMBI U IIPOU3BEICHUS. [lefeHne ¢ 0CTaTKOM.
Penienue TekCcTOBBIX 3a1ad.

BouinoansaTs apudpmMernyeckue aeiicTBUs C MHOTO3HAYHBIMU
HaTypaJIbHBIMU 4YHCIAMH, HAXOAUTh 3HAYEHHUS] YHCIIOBBIX
BBIp@XXEHHH cO cKOOKaMU 1 6e3 CKOOOK; BLIYMCJISTH 3HAYEHU S
BBIPKEHUM, COJEPKALUX CTEICHHU.

BpInoiHATL NPUKHAKY M OHEHKY 3HAYEHUW YMCIIOBBIX
BbIpA)KEHUH, MPUMEHATH NPUEMBI IPOBEPKH PE3YJITATA.
Hcnonbs30BaTh mNOpHU BBIYUCICHUSAX MepeMecTHTEbHOe U
coyeTraTeibHOE CBOWCTBA CJI0KEHMSI W YMHOKEHWUs,
*pacnpenejuTebHOe CBOIICTBO YMHOKE€HUSI OTHOCHUTEIbHO
CJI0:KeHus ¥, cBolicTBa apudMeTHYeCKNX AelCTBUI.
HccaenoBaTth  YKMCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJAMTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBaTh OMNpededeHHs] JIEIUTENId W  KpaTHOro,
HauOoJblIero OOIIEro JAeNuTeNss W HAaWMEHbIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTaBHOT'O YHCEI; HCIOJIb30BAaTh 3THU
MOHSTHS TIPU PELIEHUH 3a]1a4 (1P HEOOXOAUMOCTH € OIOPO Ha
QJITOPUTM TPABUIIA).

I[IpuMeHsITH AJITOPUTMBI BBIYUCICHHUS HAHOOIBIIEro OOIIeTo
JIENUTeNIs] W HauMEHBIIEro OOIIero KPaTHOTO [BYX YHCE,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKHUTEIIH.
HccaenoBath cBoOiicTBa ACIUMOCTA CyMMbl U IPOU3BEICHUS
YHUCell ¢ ONOPOM Ha BOMPOCHBIN MJIAH.

IIpuBoauTH, NpHUMeEPbI 4YHCEN C 3aJaHHBIMH CBOWCTBAaMHU,
pacno3HaBaTh BepHble W HeBepPHbIe YTBEPXKACHHUSI O
CBOICTBaxX 4MHCEJ, ONPOBEPraTb HEBEPHbIE YTBEPXKICHUS C
MTOMOIIIbIO KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NPeNJIOKEHUSI  C
TTOMOIIIBIO CBS30K «H, «HIIN», KECIH. .., TO...» 110 00pa3Iry.
PemaTh TEKCTOBBIE 33/1a4H, BKIIOYAIOUIUE TOHATHUS JETUMOCTH,
apudmeTnyeckuM CcrnocoboM, UCHOIB30BaTh Mepedop Bcex
BO3MO’KHBIX BAPUAHTOB C OMIOPOI HA BOMPOCHBIH IJIaH.
MoaenupoBarh XOJ pEIICHUS 3aJadd C MOMOUIbI0 PHCYHKA,
CXEMBI, TaOJIUIIBI.

[IpuBoguTH, pa3dWpaTh, OIEHWBATH PA3JIMYHbIE PeEIICHHS,




3allMCH  PellleHri TeKCTOBBIX 3aJay C HalpaBIsOIIEH
IIOMOUIBIO.

Kputnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTh
OIIUOKHU, OCYLIECTBJISTH CAMOKOHTPOJIb, NMPOBEPsst OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnnas
reoMeTpusi.
IIpsimble HA
IJIOCKOCTH
(7 9)

*[lepnienaukynsipable npsimbie. [lapamiensHblie mpsiMble *,

PaccrossHne mexay AOByMs TOYKaMH, OT TOYKHM JO IPSIMOH,
JUIMHA IIyTH HA KBaJPAaTHOMU CETKE.
*[IpumMepbl NPSAMBIX B IPOCTPAHCTBE *.

Pacno3naBarp Ha ueprexax, PUCYHKax Clydad B3aMMHOIO
PacroJIOKEHUs ABYX NPSAMBIX.

M300paxkars ¢ 1NOMOIIBI YepPTEKHBIX MHCTPYMEHTOB
KjIeTyaToll Oymare [JBe IepeceKaloluecs MpsMble, B
[apaJuIeIbHbIE IPSIMBIE, CTPOUTH IPIMYIO0, IEPIEHANKYIISIPHYIO
JaHHOM.

IIpuBoauTs NpuMepbl [apaJuIEIbHOCTH u
NEPIEHIUKYJISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHHUKAaX IEPHEHAUKYJSIPHBIE H
napajuiejabHble  CTOpOHBI. WM300pa:kaTh MHOIOYIOJBHUKU C
NapajuleIbHBIMU, NEPIEHIUKYISIPHBIMA CTOPOHAMM 10 00pas3ily.
Haxomuth paccTrossHue MEXIy ABYMs TOYKaMHU, OT TOYKH 10
NpsAMOM, JUIMHY IyTM Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCTIONb3Ys IU(PPOBBIE PECYPCHI.

JApoou
(32 4)

OObIKHOBEHHAsT ~ JIpoOb, OCHOBHOE  CBOWCTBO  Jpo0w,
cokpaieHue n1pooeit. CpaBHEHHE U YIIOPSIOYUBaHUE APOOECH.
Hecstuunblie TpoOU U METPUYECKask CUCTEMa Mep.

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECSTUUHBIMU IPOOSMHU.

OtHomenne. JlemeHne B JaHHOM OTHomeHWH. *Macmral*,
MPOTOPIHSL.

[lonsitue mponeHTa. Boluncienne mpoleHTa OT BEIHMYHUHBI U
BEJIMYUHBI 110 €€ MPOLIEHTY.

Penrenne TeKCTOBBIX 3a]1a4, COACPIKALIMX IPOOH U MPOIICHTHI.
[TpakTnueckast pabora « OTHOIIEHUE JAJIMHBI OKPY>KHOCTU K €€
JUAMETPY».

CpaBHMBATH M YNOPS/I0YMBATH JIpoOU, BHIOHPATH CHOCOD
CpaBHEHUs Ipobei.

IIpencraBiasaTh JeCATUYHbIE IpOOM B BHJE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJE JIECATHUHBIX, HCMOJIb30BATh
IKBUBAJIEeHTHbIE MpeICTABJAeHUs] APOOHBIX 4YHCEN MPH HX
CpPaBHEHHMM, TIpU BBIYUCICHUAX (MpU HEOOXOAMMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Hcnoab3oBaTh JIeCATHUYHBIE JpoOuW TpH  IpeoOpa3oBaHUU
BEJINYUH B METPUYECKOMN CUCTEME MED.

BoInoJnsaTs apudpmernyeckne aeiicTBUsI C OOBIKHOBEHHBIMU
U IECATUYHBIMU JPOOSIMH.

Bbruncasars 3HAYEHUS BBIPAXECHU, coJiepaKalux
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOU,  BBIINOJHATH




npeoOpazoBanus JApoOel, BbIOMPATh CHOCO0, NMPHUMEHATH
cBoiicTBa apuPMETHUECKUX ICHCTBUMA I pallMOHATH3AIUU
BBIYMCIICHHI.

CocTaBJsiTh OTHOILEHHS U IPONOPLUM, HAXOAUTH OTHOLIECHUE
BEJIMYMH, JETTUTH BEJIMUYUHY B JAHHOM OTHOIIEHHH.

Haxoauth 3KCNepUMEHTAIBHBIM NMYTEéM OTHOLICHHE JUIMHbI
OKpyX)HOCTHU K €€ guamerpy (HIpu HEOOXOAUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxoauth Macmitad 1uiaHa, KapThl U BBIYUCISATH PACCTOSHUSA,
HCIOJIb3YS MacIliTad ¢ OMOPOoN Ha aJITOPUTM YUEOHBIX AEHCTBUM.
OOBSICHATH, UTO TAaKO€ MPOIICHT, YNOTPeOIsITh 000POTHl peuu
CO CIIOBOM «IIPOLEHT». BbIpaskaTh IPOLEHTH B ApOOIX U
JIpoOH B MPOIIEHTAX, OTHOIICHHUE BYX BEJIHUYMH B MIPOIEHTAX.
BbIYHCAsITH IPOLEHT OT YKCIIA U YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasitb JpoOM U TPOLEHTHl, HAXOAUTh NPHOIMKEHUS
qHUCceNl TPU HEOOXOIUMOCTH C HCIIOJIB30BAHHEM BH3YaIbHOM
OTIOPBL.

PemiaTte 3agayM  Ha YacTH, IMPOLEHTHI, NIPONOPLUHU, HA
HaxXOoXJIeHue ApoOu (TIPOIeHTa) OT BETUYHUHBI U BETUYHHBI TI0 €€
nIpoOu (TporeHTty), npoOu (MpOLeHTa), KOTOPBIH COCTaBIISIET
ogHa BenuuumHa oT apyroi. IlpmBoauTh, pa3dupars,
OIlEHUBATH PA3JINYHBIC PEILEHUS, 3allUCU PEIIEHUN TEeKCTOBBIX
3aj1a4 Mpu HEOOXOJUMOCTH € HAINPABIIAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamu ©3 TAOMUI U JAMACPAMM,
MHTEPIPETUPOBATH TaOIUYHBIC JIaHHBIE, ONpENENATh
HauOoJIbIlIee U HAMMEHbIIEE U3 MPEACTABIEHHBIX JaHHBIX.

Harasanas

reoMeTpus.

Cummertpust
(6 9)

*QOceBast cummertpus. LleHTpanbHas cuMMeTpusl.

[TocTpoeHre cUMMETPUYHBIX (UTYD.
CumMeTpHs B IPOCTPAHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHHsIX, H300pakaTh OT
PYKH, CTPOUTH C TOMOIIBI0O UHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHyl0, TPEYTOJbHUK, TPAMOYTOJBHUK, OKPYXXHOCTD),
CUMMETPUYHYK) JAHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJISIOLIEH TOMOILBIO.

Haxoauth npuMepbl CUMMETPHUH B OKPYIKAOILIEM MHpE.
MopneaupoBare U3 Oymaru 1Be (UIYpbl, CHUMMETPUYHBIE




OTHOCHUTEJIbHO TPSIMON; KOHCTPYHPOBATH TI'€OMETpUUYECKUE
KOH(UTYpaIiK, UCIIOJIb3YsI CBOMCTBO CUMMETPHH, B TOM YHCIIE
C TIOMOIIBIO HH(PPOBBIX PECYpCOB C OINOPOM HA aAJITOPUTM
y4eOHBIX JICUCTBUH.

Boipaxkenust
¢ OykBamMu
(6w

[TpumeHeHue OyKB Ul 3aIIMCH MaTEMAaTUYECKUX BbIPAKEHUH U
npe/uiokeHnil.  *BykBeHHbIE  BBIp@KEHHSI W YHCIIOBBIC
[IOACTAHOBKU ™.

bykBeHHBIE pPaBEHCTBa, HAaxO0KJICHUE HEU3BECTHOT'O
KOMITIOHEHTA. DOpMyIIBI.

Hcnoab3oBaTh OYKBBI 11 0003HAYCHHs YHCEN, MIPHU 3aIllUCU
MaTEeMATHYECKUX  YTBEPKACHHM, COCTABJIATh OYKBCHHBIE
BBIPAYKECHHUS 10 YCIIOBUIO 3a7ja4H.

HccaenoBaTtb  HECIIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI IS UX 3aIKCH.

BbIunciasTh 9MCIOBOE 3HAUYCHHUE OYKBEHHOTO BBIPAKEHUS IMPHU
3aJJaHHBIX 3HAYEHUAX OYKB C OMOPON Ha aNrOpUTM y4eOHBIX
JICHCTBHIL.

3anucbiBaTh ¢opmy.bi: nepumMeTpa u IUIOIIAaN
NpSIMOYTOJIbHUKA, KBajpaTa; UIMHBI OKPYXHOCTH, TUIOIIAJN
KpyTa; BHINOJIHSITH BRIYHCJIEHHS 110 3TUM (HopMyIIaM.
CocTaBiasiTb (pOpMYJibl, BBIPAKAIOIIHNE 3aBUCHMOCTH MEXKAY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM pabOTHI;
BBITIOJHATH BBIYUCIICHUS TI0 3TUM (opMyIiam.

HaxoauTh  HEW3BECTHBII  KOMIIOHEHT  apU(pMETHYECKOTo
JIEVCTBUS.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

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

N3mepenue yriioB. Buibsl TpeyrojJbHHUKOB.

[lepumerp MHoOroyrompHuka. [lnmomanp ¢urypel. @opmymsl
nepuMerpa W IUIOWAAW mpsiMoyronbHUKa. [lpubmmxénnoe
U3MEepeHHe IIomaan Guryp.

*[Ipaktuaeckas padota «Ilmomanp kpyran *.

N300pakaTh Ha HEIWHOBAHHOW U KJeTdyaroll Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKH c 3a/laHHBIMU CBOICTBaMHU: C
napajieNIbHbIMU, MEepIeHAUKYISIPHBIMU, PaBHBIMU CTOPOHAMH,
OpsIMBIMU ~ yIJIaMM U JIp., PaBHOOEIPEHHBIM TPeyrojbHUK.
IIpennarars n 00cyK1aTh CNIOCOOBI, AATOPUTMBbI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YyS  OKCIEPUMEHT,  HaOIIOJCHHE,
MOJIEJTMPOBAaHUE, CBOMCTBAa  IpPSAMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIHLHUKH C OMTOPOI Ha BOTIPOCHBIH TIJIaH.

O00CcHOBBIBATBH, OMPOBEPraTh C IMOMOIIBI0 KOHTPIPUMEDPOB
YTBEPKIACHUSI O TMPSAMOYTOJbHUKE, KBaJpaTe, Pacno3HABATh




BEPHBIE U HEBEPHBIEC YTBEPKICHHUS.

N3MepsATh U CTPOUTH C NOMOIIBIO TPAHCIIOPTUPA YIVIBI, B TOM
YHuCJIE B MHOIOYI'OJIbHUKE, CPAaBHUBATH YIUIbI; Paclo3HABATh
OCTpbIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIC YIJIBL.

PacnosnaBars, U300paxKaTh OCTPOYTOJIbHBIH,
IIPSAMOYTOJIBHBIN, TYyIIOYT'OJIbHBIM, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI  TPEYroJIbHUKM (MpU HEOOXOAMMOCTH C
MCII0JIb30BaHUEM BU3YAJILHOH OIOPHI).

BeruucasarTs IEPUMETP MHOI'OYTOJIbHUKA, IJI01A1b
MHOTOYTOJIbHUKA pa30MeHneM Ha MPSMOYTOJbHUKHU, Ha PaBHBIC
Gburypsl, HUCHOIB30BaTh METPUYECKUE EAUHHIIBI H3MEPEHUS
JUTMHBI U TIJTOIAIM C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnoab3oBaTh NpuOIMKEHHOE U3MePeHHe JJIMH U IUIoNIa1en
Ha Kierdyaroi Oymare, NpHOMIKEHHOE W3MEpEHHE JUTHHEI
OKPY>KHOCTH, TUIOLIaJH Kpyra.

Iosoxkureabuble u |Llensie  ducna. *Monaynp  umcna,  reomerpuueckas | [IpuBoauTh, TpHMePbI HCIONB30BAHUS B PEATbHON JKU3HU
OTpHIIATEeIbHbIE UHTEpIIpeTanus MOayIsl. YucIoBble MPOMEKYTKH *. MOJIOKUTEIBHBIX M OTPUIATCIIBHBIX YHCEII.
yucjaa ToNoKHTeNbHBIE M  OTpHLATENbHbIE uHcia. CpaBHEHHE N300pakaTh 1eible YKcha, TOJIOKNTEIBHEIC 1 OTPULATEIbHEIC
(40 1) TIOJIOKUTENBHBIX U OTPULATENBHBIX uncel. Apudmerndeckue | I TOIKaMH — Ha  HHCIOBOM  MpPAMOH,  HMCIIOJB30BAThH
JeHCTBHUS C TIOJI0KUTETLHBIMU U OTPULIATENBHBIMY iciamy, | TACTOBYIO IPAMYTO UL CPaBHCHIS HHCCIT.
PelleHre TeKCTOBBIX 3a/1a4. I[IpuMensiTh TWpaBWJIa CPaBHEHHUS, YNOPSAOYMBATH LIEJbIE
quciia; *HaX0AUTh MOTYJIb Yucia™,
@ opMyIMpPOBATH NMPABUJIA BHIYUCICHUS C MTOJOKUTEIbHBIMU U
OTPHUIATCIIGHBIMU  YHCIIAaMH, HAXOAMTH 3HAYEHHS] YHCIIOBBIX
BBIpAXEHHH, COJIEp KaIINX JEHCTBUS
C TIOJOXKHUTECIBHBIMU W  OTPUIATEIBHBIMU  YHUCIAMH  TIPU
HEO0OXOIUMOCTH C OMOPOI Ha aNTOPUTM MPABHIIA.
IIpumeHsATh CBOWCTBA CIOXEHUSA U yYMHOXEHHS  JUIA
peoOpa3oBaHUs CyMM U MTPOU3BEACHUN.
IIpencraBienue [lpsmoyronbHass cUcTeMa KOOPAWHAT HA  IUIOCKOCTH. | OOBACHATH W HJLIIOCTPUPOBATH MOHSATHE IPSMOYTOJIHEHOU
JAHHBIX KoopauHatel TOYKM Ha MIOCKOCTH, a0CIIMCCca U OpIMHATA. CHUCTeMBl  KOOPAMHAT  HA  IUIOCKOCTH,  HCIOJb30BaTh
(64) Cron64aThie i KPYrOBBIE THArPAMMEL. TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPIWHATHOM IIJIOCKOCTH TOYKH H




[TpakTuueckas pabota «Iloctpoenue aquarpammy.
Pemienne  TeKCTOBBIX  3ajay,  COJEpXKAIlMX  JIaHHBIE,
IpeJICTaBICHHbIE B TA0IHUIIAX U HA JUarpammax.

(bl/Il"ypr M0 3aJaHHBIM KOOpJWHATAM, HAXOAUTHb KOOPAWHATHI
TOYCK.

YuraTth cTonbuaTeie u KpPYyrOBBIE Jarpammbl;
HHTEPNPETHPOBATH JIaHHBIE; CTPOUTH cToso4aTeie
JUarpaMMBbl.

Hcnoab3oBaTh MH(pOPMALUIO, TIPEICTABICHHYIO B Ta0IuUIaXx,
Ha JauarpamMmax JJid pPELIeHHUs TEKCTOBBIX 3a/Jad MU 3aJad U3
peanbHOU KU3HU.

Harasanas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
9 v)

*[IpsAMOYTOJIBHBIN Mapajieenunen, Kyo, npusMa, mupaMuia,
KOHyC, mwiuHap, 1map u  chepa.  M3o0paxeHue
POCTPAHCTBEHHBIX dburyp. [Tpumepbr pa3BEéPTOK
MHOTI'OI'paHHUKOB, HUJIMHAPA U KOHYCA.

[TpakTrueckas paborta «Co3nanue Moenei
POCTPAHCTBEHHBIX (pUTYDPY.

[Tonsitue oO0BEMA; eauHMIBI U3MepeHHus o0bEMa. OOBEM
PSIMOYTOJIBHOTO TIapajuIesienuiea, Kyoa, GopmMyiibl 00béma *,

Pacno3HaBarp Ha  ueprekax, PpUCYHKaXx, ONHCHIBATH
nUpaMuIy, MpU3MY, [MHJIHHIP, KOHYC, ap, H300paaTh UX OT
PYKH, MOEJMPOBATH U3 OyMaru, MIacTUIMHA, IIPOBOJIOKU U JIp.
¢ Hampasisitonie nomoiuso. IpuBoANTH NpUMepbl 0OBEKTOB
OKpY’KalolLIero MUpa, UMEoLINX (GOpMbl Ha3BaHHbIX TeJl.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U TUAMETP, pa3BEPTKA.

N3yuarh, UCHONIB3Ysl KCIIEPUMEHT, HAOIIOJCHUE, U3MEPEHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOWCTBA HAa3BaHHBIX TEJ, BBIABJIATH CXOACTBA M Pa3INYH:
MEXY MUPaMHUJION M IPU3MOIl; MEXIY [MIMHIPOM, KOHYCOM H
IIapOM.

Pacno3naBath pPa3BEPTKU Mapajuienenunena, Kybda, MpHU3MBI,
NUpaMyU/ibl, KOHyCa, HWINHAPA; KOHCTPYMPOBAThH JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBIAIOLICH
MTOMOLUIBIO.

Co3naBaTh MOJeJIU IPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPOH Ha alrOPUTM yUeOHBIX
JIEUCTBUIA.

N3mepsaTh Ha Moaeasix: IMHBI pEOEpP MHOIOTPAHHUKOB,
JaMeTp I1apa.

Boruucasats mno  ¢opmyaam: 00bEM  IPIMOYTOJIBHOTO
napajjenenunena, Kyoa; HCIONb30BaTh €AMHUIBI M3MEPEHHS
00bEMa; BBIYMCAATH OOBEMBI TEJ, COCTABIICHHBIX W3 KYyOOB,
napajulelIeuIe0B; peliaTh 3aa4i C PEaIbHbIMU JaHHBIMU C




OMOpPOY Ha CIPABOYHYIO HH(OPMALIUIO.

[MoBTOpEHUE,
00001IeHME,
cUCTeMaTU3alus
(20 v)

[ToBTOpEeHHE OCHOBHBIX MOHSITHH U METOJOB KYypCcOB 5 u 6
KJIacCOB, 00001IIeHUE U cUCTEeMaTH3alusl 3HAaHUH.

BeryucasrTs 3HAYCHUS BBIPAKCHMUI, COZIepIKaILUX
HaTypaJIbHbIE, IIEJIbIE, TIOJIOXKUTEJIbHBIE U OTPULATEIbHBIC
qucia, OOBIKHOBEHHBIE M JECSATUYHBIE JpOOH, BBIIOJIHATH
peoOpa3oBaHus 4YKCEN U BBIPAKEHUN MPU HEOOXOIMMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

BeiOoupar,  cmocod  CpaBHEHHsS ~ 4YHCEl,  BBIYMCIICHHI,
NPUMEHATh CBOWMcTBA apuMeTHUecKux JCUCTBUN Ui
palMoHaNN3alUY BHIYUCICHUI.

Pemiate mpocreiiliMe 3agauyM U3 PEAIbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMS Ul PELICHUS 3a1a4 U3
JIPYTUX MPEIMETOB.

PemaTs npocreifinne 3a1a4u pasHbIMHU CIIOCO0OAMHU.
OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JIEHCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BIUMUCICHUMN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0O I'OJAM OBYUYEHMUS)

7 kaacc (He menee 102 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkanne

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4YAKIIMXCS

4acoB)
Yucna u [TonsTHE palMOHATHHOTO YHCIA. CucremMaTu3upoBaTh " oboramarsb 3HAHUS 00
BbIYHCJICHHS. ApudmMerndeckre JEHCTBUS C pPAMOHATBHBIMU YHCIAMH. | OOBIKHOBEHHBIX M JECATHUHBIX APOOSX.
PauunonanbHbie CpaBHeHHe, yIOpsAI0YMBAHUE PALTMOHATBHBIX YHCEIL. CpaBHUBATBH M YNOPSII0YUBATH APOOH, TpeoOpa3oBbIBas MPU
ymciaa CTeneHb ¢ HaTypaJIbHbIM TTOKa3aTesIeM. HEOOXOUMOCTH  JECSITHUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 )

Pemennie ocHOBHBIX 3a7jau Ha APOOU, MPOLIEHTHI U3 PeaTbHOU

MPAKTUKH.
[Ipu3Haku  €IMMOCTH,  pa3lOKEHUs

MHOXUTECIN

OOBIKHOBEHHBIE B JCCATHYHBIC, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB.
IlpuMeHsiTb  pa3HooOpa3Hble  CHOCOOLI W NPUEMBI




HaTypaJbHbIX YUCE.
Peanburie 3aBUCHUMOCTH.
MPOTOPIIMOHAIIBHOCTH.

IIpsimas

n

oOpaTHas

BbIYNCJIEHNS] 3HAYEHUH TPOOHBIX BbBIPAXKEHUI, COIEPKALIUX
OOBIKHOBEHHBIC H  JCCATUYHBIC JpPOOW: 3aMEHSITh IPHU
HEOOXOAUMOCTH  JIECATUYHYIO JApOOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHON, IPUBOJUTH BBIPAXKECHUE K (opMe,
HaubOosee ynoOHON Ui BBIYUCIEHUH, MPeoOpPa3OBHIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOXXCHHUE W JICTICHUE ICCITHYHBIX
Ipobeil K NIeHCTBUSAM C LEIbIMU YKciaaMH (IIpU HEOOXOUMOCTH
C HalpaBJISAIOUIEH TOMOIIBIO).

IIpuBoaMTL YHMCIOBBIE U OYKBEHHbIe NMPHMEPHI CTEIEHHU C
HATYpPaJIBHBIM TIOKa3aTelieM, OOBSCHSS 3HAYCHUS OCHOBAHWUS
CTETNeHH W TMOKa3aTessl CTeNeHH, HAXOAUTh 3HAUCHUsl CTereHei

Buja a’' (@ — mo60e PalMOHATBLHOE YHCIIO, I — HATYpalbHOE
YHCII0) C OMOPO Ha CIIPABOYHYIO HH(POPMAITHIO.

[Tonumats cMblIc 3anHMCH OOJBIIMX YHCEJT € MOMOUILIO
AecATHYHBIX Apoleil U cTreneHel ynciaa 10, IpUMEHATH UX B
peabHbIX CUTyalusIX.

IpuMeHSITH IPU3HAKY JETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

Pemiare mpocreiimime 3ajauyM  HA  4YacTH, IIPOLIEHTHI,
IPOMNOPIMH, HA HaX0XKJIeHHE APoOH (IPOLIEHTa) OT BETHMUMHBI U
BEMYUHBI 10 €€ apolu (mporeHTy), ApoOu (MpoIeHTa),
KOTOpBIM COCTaBIIsIE€T OJHA BEIWYMHA OT Apyroil. IlpuBoauTs,
pa30dupaTh, OLEHUBATDH PA3JINYHbIC PEILICHUS, 3alIUCU PEIICHUIN
TEKCTOBBIX 3a/au.

Pacno3HaBatb M OOBSCHATH, ONHUPASICH Ha OIPEACICHUS,
OpsSMO MPONOPLUOHATIBHBIE M 00paTHO NPONMOPLUOHAIbHbIE
3aBHCHUMOCTH MEXIY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYTUX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye NpakTHKO-OPHEHTHPOBAHHBIC 3aJadH
HA  Apo0M, TNPOLEHTbl, TMNPAMYI0 U  00paTHYIO
NPONOPUHOHAJIBHOCTH, PONOPLHH.




AsiredOpanyeckue
BbIpaKeHUsI
(27 )

bykBennbie  BelpakeHuda.  Ilepemennsie.  JlomycTtumbie
3Ha4YeHUs NiepeMeHHbIX. DopmyIibL.

[Ipeobpa3oBanre OYKBEHHBIX BBIPaXKEHHH, paCKpbhITHE CKOOOK
Y TIPUBEJICHUE TIOJJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM ITOKa3aTeNeM.
MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOXEHHUE
MHOTOWJIEHOB.  DOpMyJNbI  COKPAIIEHHOTO  YMHOXEHHUS.
Paznosxenre MHOrOYIEHOB HA MHOXHUTEIH.

Osaagern HA 0a3zoBoM YPOBHe asreOpanyeckoi
TEPMUHOJIOTHEN W CHMBOJIMKOW, NMPUMEHSITbL €€ B IIpoliecce
OCBOCHMsI yUeOHOI0 MaTepuania.

HaxonuTh 3HaueHUs OyKBEHHBIX BBIPDOKCHHH INPH 3aJaHHBIX
3HA4YEHUAX OYKB; BBIIOJIHATH BBIYUCICHUS 110 (hopMyJIaMm.
BbInoHATHL TPeoOpa3oBaHus LEIOT0 BRIPAKEHHUS B MHOTOWICH
IPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK.
BbINOJHATL YMHOKEHUE OJHOYIEHA HAa MHOIOWIEH U
MHOIOWJI€Ha Ha MHOIOYICH, MPUMEHATh (HOpMyJbl KBajpaTa
CyMMbl M KBaJpaTa pa3HOCTH C ONOpPOH Ha CIPaBOYHYIO
nHpopManuo.

OcymecTBAATh Pa3I0KEHUE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTENS, IPUMEHEHHUS
dopMyBl  pa3sHOCTH KBaapaToB, (OpMyNT COKpPaIEHHOTO
YMHOXKEHUS C OIIOPOH Ha CIpaBOYHYIO HH(POPMALIUIO.
I[Ipumensite 1peoOpa3oBaHUE MHOIOWIECHOB JJISl  PELICHMS
pa3IMYHBIX 3aJad W3 MATEMAaTHKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NMPAKTUKHU.

3HAKOMHTBCS € HCTOPHEH Pa3BUTH MaTEMaTHKU.

YpaBHeHus
1 HEPaBEeHCTBA
(20 u)

VYpaBHeHue, npaBuia npeobpazoBaHus yYpaBHEHUS,
PaBHOCUJILHOCTh YPaBHEHMIA.

JIuHeitHOE ypaBHEHUE C OJHON TEPEMEHHOMN

IIEPEMEHHOM, pELICHNUE JIMHEWHBIX YpaBHEHUN. Pemenne 3am1au
C TIOMOIIBIO YPaBHEHHUH.

*JluneitHOE ypaBHEHHUE C IBYMSI IEPEMEHHBIMH U €ro Tpaduk *.
Cucrema JByX JIMHEWHBIX YPaBHEHUU C ABYMS TIEPEMEHHBIMH.
Pemenne cucteM ypaBHEHH CIMOCOOOM TOJICTAHOBKH H
CITOCOOOM CIIOKEHHSL.

Pemath, JMHEHOE ypaBHEHHME C OJHOM TEPEMEHHOM,
NpPUMEHsIA NMPAaBMJIA IIE€PEX0Ja OT MCXOJHOIO YpPaBHEHHS K
paBHOCWIBHOMY €My Oosee mnpocroro Buzaa. IIpoBepsiTh,
ABIISIETCA JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

I[Moadupars mpumepbl NHap YHCEN, SBILIOIMIMXCS PELICHUEM
JMHENHOIO ypPaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUsI C JBYMs IEpEeMEHHBIMH (IIpU HEOOXOAMMOCTU C
MCIOJIb30BAHUEM CMBICIIOBOM OMOPHI); MOJB3YACh TpadUKOM,
NPUBOJAUTH IPUMeEPbI PELICHNs YDABHEHHUS.

HaxonuTth pelieHue CHUCTEMBI JIBYX JIMHEHHBIX YPaBHEHHH C
JIBYMs T€PEeMEHHBIMH C ONOpPOW Ha aJlrOpUTM Yy4eOHBIX
IEUCTBHH.

CocTaBJSITh U peliaTh YPaBHEHUE WIN CUCTEMY YPABHEHHUH I10




YCIOBHIO 33Ja4M, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4d TOJIYYEHHBIA pE3yJbTaT C OINOpOM Ha
BOITPOCHBIH IIJIaH.

Koopaunartsi
u rpaduku.
DYyHKIUH
(24 4)

Koopaunara Touku Ha mnpsmoi. YMCIOBBIE NPOMEXKYTKH.
Paccrosinre Mex 1y AByMs TOUKaMH KOOPJIWHATHON IPSIMOM
[IpssMoyronbHas cucreMa KOOpAMHAT Ha IVIOCKOCTH. [Ipumepbl
rpadgukoB, 3amgaHHBIX (opmymamu. YUrteHue rpaduKoOB
peanbHbIX 3aBUCUMOCTEM.

[Tonstue Qynkuuu. ['paduk (ynkuuu. CpoiicTBa (GyHKIHIL.
Jluneiinass  gynkuusa. [loctpoenwe rpaduka aHHEHHOU
¢bynkun. ['padux pynkuun y = kx + b.

H3o0paxarb Ha KOOPJHMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH UX Ha alreOpanyecKoM si3bIKE.
OtrMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAWHATaM; CTPOUTHh TIpadUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QopMyJaMH, B TOM YHCIE C MOMOIIBIO HU(PPOBBIX
nabopaTopuid.

I[IpumeHsiTh, M3y4YaTh NPEHMYILIECTBA, MHTEPIPETHPOBATH
rpaduyecKuii criocod MpeICTaBICHMS H aHaIN3a Pa3HOOOpa3HOM
JKU3HEHHOU nHpopManuu.

OcBauBaTh Ha 0a30BOM YpPOBHE MOHATHE (PYHKIINH, OBJIAICBATH
(GYHKIIMOHATLHOW TEPMHUHOIOTHEH.

Pacno3naBarh jguHeiiHy0 QyHKIMIO y = kx + b, omucHIBATH
e€ CBOIMCTBA B 3aBUCHMOCTH OT 3HAYCHHH KOA(PHUITUEHTOB k 1 b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUIIA).
Crpouthb rpadukm TuHeHHON GyHKIMU, QyHKIMU Yy = kx + b
Ucnonb3oBats nudpoBbie pecypcbl Uil IOCTPOEHUSA
rpaduKoB (PyHKIMI 1 N3yUeHHs UX CBOMCTB.

[IpuBOaUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEM B pEaJbHBIX
nporeccax u sIBICHUSX.

IToBTOpPEHME
1 00001menune
(6 1)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,
000011IeHIEe 3HAHHIA.

BbiOupaTrh, mNpUMeHATHL CHOCOOBI  CPAaBHEHUS  YHUCEIL,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  peleHHs
ypaBHEHUH MPU HEOOXOAUMOCTH C HAMIPABJISIONIEH TTOMOIIIBIO.
OcyumiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMbBIX JEUCTBUM H
CaMOTNIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
IIOCTPOEHHUH.

Pemiate mpocreiiluMe 3agauM U3 pEATbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMA JJIA PEIIECHUs 3a]a4 U3
JIPYTUX IPEIMETOB.




Pemars mpocreiiline TEKCTOBble 3aJa4M, CPABHUBATD,
BbIOMPATH CIOCOOBI PELICHUS 3a/1a4U.

8 kiaacc (e menee 102 u)

Ha3zBpanue
pa3aesa (Tembl)
Kypca (4uciao

OcHoBHOe coaep:kanne

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOIIII/IXCﬂ

4acoB)
Yucna u KBanpaTtHblii  KOpeHb U3 4HCIa. *[Tonatue 00| dPopmyanpoBaTH oNpeaeaeHHe KBaJIPaTHOIO KOPHA U3 4HCIa,
BbIYHCJICHHS. uppauuoHansHoM  yucne.  [lecaTuuHple — nmpuOIMKEeHUS |apuPMETUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparusie HMPPALMOHAIIBHBIX YHCEIL. BHU3yaJIbHOW OIIOPOM.
KOpPHH JeiictButenbHbie yncna. CpaBHEHHE JEHCTBUTENbHBIX uncen *. |[IpuMeHsTh OlNepalnuio HM3BIEYEHUS KBAJPaTHOTO KOPHA W3
(15 ) ApudmeTraeckuii KBaJpaTHBINA KOPEHb. YKCIla, HCMOJb3YS IIPU HEOOXOAUMOCTH KAJIbKYJISTOP.

VpaBHeHUe BUA X° = a.

CaoiicTBa apu(METHIECKIX KBaJpaTHBIX KOpHEH.

[IpeoOpa3oBaHue  YHUCIOBBIX  BBIpaXKEHU,
KBaJIpaTHbIE KOPHHU.

COACpIKAIINX

OueHnBaTh KBAJpaTHblE KOPHHU LEIBIMH 4YHCIAMHU MU
JNECATUIHBIMH JPOOSIMHU.

CpaBHMBaTL W  YNOPAJ0YHBATHL  PAlMOHAILHBIE U
MppalMOHATIbHBIE YKCIIA, 3alMCAHHbIE C MOMOIIBI0 KBaJIPaTHBIX
KOpHEH Npy He0OXOAMMOCTHU C HaNPABJISAIOIEH TOMOIIBIO.

HccaenoBarh YpPpaBHCHHUC x2 = d, HaXOJWUTb TOYHBIC H

npubInxKEHHBIE KOpHU pu a > 0.

HccaenoBath cBoiicTBa KBAaJpaTHBIX KOpHEH, IIPOBOISA
YKCJIOBBIE DKCIEPUMEHTHl C HCIIONB30BAaHUEM KaJIbKYJIATOpA
(KoMTIBIOTEPA).

IlpuMenaTs cBOMCTBA apH(pMeTHYECKHMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosHATL mnpocreiimine mnpeodpa3oBaHUsl BBIPAKCHUI,
coJlepKalluX KBaJpaTHbIE KOpHHU. BplpaxkaTb NepeMEHHbIE W3
reOMeTpUYECKUX U PU3NYECKUX (POopMYJI P HEOOXOIUMOCTH C
ONOpPOH Ha MPABUJIO.

BorunciasTe 3HaYeHHs1 BbIPAXKEHUMN, COJEpKAIINX KBaJpaTHbIE




KOPHHU, UCITOJIB3YS IIPU HCO6XO,Z[I/IMOCTI/I KaJIbKYJIATOP.
Hcnoan3oBarh B  XOJ€ peuicHud 3a4ad OJICMCHTApPHBIC
MNpEaACTAaBJIICHU, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUIMU
BCJIIMYHH.

3HAKOMHTBLCS C HCTOpHGfI Pa3BUTUA MATCMATHKU.

Yucaa n
BBIYHCJICHHUS.
Crenennb

¢ IEeJBIM
nokasartejieM
(79)

Creniens c 1enbM okaszareneM. CTanapTHas 3aUCh YUCIIA.
Pa3mepbl 00BEKTOB OKpy:karomero Mupa (0T 3JIeMEHTapHBIX
YaCTHUII 10 KOCMUYECKUX O0BEKTOB), TUTEILHOCTh TIPOIECCOB
B OKPY’KaIoIIeM MHpE.

CBolicTBa CTEIIEHH C IIEJIBIM TOKA3aTEIIEM.

®opMyIUpPOBATH ONpe/IeIeHre CTEIICHH C IeJIbIM MToKa3aTeIeM
(pu HEOOXOUMOCTH 1O BU3yaJIbHOM OTIOpE).

IpeacraBasith 3anmuch OOJBIIMX H  MajbIX YHCEN B
craHzapTHoM Buzae. CpaBHMBATh 4YHCIIAa W BEJIWYUHBL,
3amucaHHbIe C UCTIOIb30BaHueM crenenu 10.

Hcnoab3oBaTh 3amHMCh YWCET B CTaHAAPTHOM BHUAE IS
BBIPQXKCHHUS Pa3MEpOB OOBEKTOB, IIUTEIHLHOCTH IPOIIECCOB B
OKpY’KaloIeM MUpe.

@opMyJIMPOBaTh, 3aMMCHIBATH B CHMBOJHYECKOIi (popme u
WLTIOCTPUPOBATh NMPHMEPAMH CBOICTBA CTENEHU C IEJBIM
nmokasareneMm (IpH  HEOOXOJUMOCTH C  HUCHOJb30BaHUEM
BU3YaJILHOW OTIOPHI).

Ipumensith  cBOMCTBA CTETMEHHW JUISI  IpeoOpa3oBaHUS
BBIPQXXEHHI, COJEp)KAIIMX CTENEHH C IEeNbIM IOKa3aTeleM C
WCIIOJIb30BAHUEM  CIIPABOYHOW WH(pOpMAIUU. BbIMOJHATH
JAelcTBUSA C 4YHCIaMH, 3alUCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXEHUE, JIeJICHHE, BO3BEJICHUE B CTEIICHB ).

Auredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(CRY)

KBanpatnslil TpéxuneH. Pa3nokeHue KBaJpaTHOrO TpEXUJICHA
Ha MHOXHTEIIH.

Pacno3naBarth KBaJpaTHbIM  TPEXUJIEH, YCTaHaBJIUBATh
BO3MOYHOCTb €r0 pa3j0KeHUs HA MHOKHUTEH.

PackiaapiBaTh HA MHOMKHTEJIM KBAJAPaTHBIM TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TIPH HEOOXOJUMOCTH C
OIIOPOM Ha AJITOPUTM IPaBUIIA.

Auredpanyeckue
BBIPaKeHHS.
Auredpanyeckast
ApooH

AnreOpanueckast 1po0b. [lomycTiuMble 3HAUCHUS IEPEMEHHBIX,
BXOJSIMX B  anredpamdeckue BbipakeHus. OcCHOBHOE
CBOICTBO anrebpandeckoii qpoou. Cokparienue aApooei.

Crnoxenue, BBIUMTAHUE, YMHOKEHUE " JeIIeHUe

3anuceiBaTh anredpanyeckue BbipakeHus. Haxogurs o0nacth
oTpe/ieNieHUs] PallMOHAIBHOTO BBIPAKEHHUS.

BbINOJHATL YNCIOBBIE MTOACTAHOBKA M BBIYMCJIATH 3HAUYECHUE
JIpoOu, B TOM YHCJIE C TOMOIIBIO KalIbKYJIATOPA.




(15 )

anreOpandeckux apobeii. [IpeoOpazoBaHue BbIpaKCHUH,

CoZIepIKaIKX ajaredpandeckue qpoou.

®opMyJIMpOBaTh OCHOBHOE CBOMCTBO airedpanyeckoil Ipodu
¥ MPUMEHSATDb €T0 JJIs peoOpazoBaHust Jpooeit.

BbInoHATL AeiicTBUS ¢ anreOpaMyeckKuMM JpoOsIMH TIpH
HEOOXOIMMOCTH C HampaBifomeil nomomplo. [IpumeHsTs
peoOpa3oBaHus BBIPAXKEHUHN JUIs pelleHus 3a1ad. BeIpakarthb
nepeMeHHble u3 (opmyn (PpU3NUECKUX, TEOMETPUUECKHUX,
OMKCHIBAIOIIUX OBITOBBIE CUTYyallMM) MPU HEOOXOIHMMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparnbie
YPaBHEHUS

(15 9)

KBagpatHoe ypaBHeHue. HemomHoe KBaJIpaTHOE ypaBHEHHE.
dopmyiia KOpHel KBaapaTHOro ypaBHeHus. *Teopema Buera™
Pemienne  ypaBHeHuH,  CBOASIIMXCS K KBaJpaTHBIM.
[pocreiimme ApoOHO-paOHAIEHBIE YPAaBHEHUSL.
Pemenne TEKCTOBBIX 3a7ad € I[OMOIIBIO
YPaBHEHUM.

KBaJApaTHbIX

Pacno3HaBaTh KBaJpaTHbIC yPAaBHEHUS.

3anuceiBaTh (opmMyay KOpHEH KBaJpaTHOIO YpaBHEHUS;
peliaTh KBaJpaTHbIEe YPaBHEHHsI — IIOJHbIC U HENOJHbIE (C
MCTIOJI30BAaHUEM CIIPABOYHON MHPOPMALINN).
IIpoBoauTes  mpocreiimue  HCCICAOBAHHUSA
YpPaBHEHUM.

Pemiats ypaBHeHuUsi, CBOASIINECS K KBAaJAPAaTHBIM, C IOMOLIBIO
npeoOpa3oBaHUid W 3aMEHOM MEepeMEeHHOW ¢ Omopod Ha
QJITOPUTM IIPaBHJIA.

Habnonate M aHaJAM3MPOBATH CBS3b MEXAY KOPDHAMH U
K03 pULIMEHTaMU KBaJPaTHOTO YPaBHEHUS.
*[IpumMeHsTH TEOpeEMY Buera
3aja4 (C HCTOIb30BaHUEM 00pasia)®.
Pemarts TekcTOBBIE 3aJaylM  anreOpanvyeckuM CHOcOOOM:
NEPEeXOAUTh OT CIIOBECHOM (OPMYIHMPOBKH YCIOBHUS 3aJaud K
anreOpanveckod MOJENIN MYTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXOJMMOCTH €  HaNpaBisAIoOIIEH  IMOMOINBIO);  pemaTh
COCTaBJIEHHOE ypaBHEHUE; UHTEPIIPETUPOBATh PE3YJIbTaT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTUS aareOpsbl.

KBaJpaTHbIX

IS pelieHus

YpaBHeHust

U HEpaBEeHCTBA.
Cucrembl
yYpPaBHeHHH

(13 v)

JluneiiHoe ypaBHEHHE C JABYMs IEPEMEHHBIMH, €ro rpaduk,
[IPUMEPBI PELICHNUS YPABHEHUM B LICJIBIX YUCTIAX.

Pemrenne cucteM [ABYX JIMHEMHBIX YPaBHEHHHW C JIBYMs
nepeMeHHbIMU. IIpumepsl pelIeHHs CHUCTEM HEJIMHEUHBIX
YpPaBHEHUH C JBYMS IEPEMEHHBIMH.

Pacno3HaBaTh JTUHEIHbIE YpPAaBHEHUS C IBYMSI IEPEMEHHBIMH.
Crpouth rpaduku JWMHEHHBIX YpaBHEHUIH, B TOM 4MHCIe
Ucnoab3ysi uudpoBbie pecypcbl (IpH HEOOXOIUMOCTH C
OIIOPOi1 Ha aITOPUTM YUEeOHBIX NEHCTBUIA).

Pa3auuare napajuieNbHbBIE M MEepeceKarolmecs NpsMble M0 UX




*'padpuueckas  uHTEepmpeTanus  ypaBHEHHS C  JIByMs
MEPEMEHHBIMH U CHCTEM YPaBHEHUH ¢ ABYMS IIEPEMEHHBIMU *,
Pemrenne TeKCTOBBIX 3aJ1a4 € IOMOIIBIO CUCTEM YPABHEHUH.

YPaBHEHHUSM.

Pemiath cuCTEMBI [BYX JIMHEHHBIX YPaBHEHUHW C JBYMs
IIEPEMEHHBIMU IO CTAHOBKOMN U CIIOKEHUEM.

Pematp npocreiime CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHHUU
HE SIBJIAETCS JMHEWHBIM NP HEOOXOJUMOCTH C HalpaBJIoLIeH
IIOMOILBIO.

*[IpuBoAUTh TrpaUUecKyl0 HHTEPNPETANUIO PELICHU
ypaBHEHUs1 C JBYMs IIEPEMEHHBIMU M CHCTEM YPaBHEHHUU C
JIByMsl IEPEMEHHBIMH. *

Pemath TeKCcTOBBIE 3a1a4H AITeOpanueCKUM CIIOCOOOM.

YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opMyJIMPOBATH cBoiicTBa YHCIIOBBIX HEPABEHCTB,
U HEpaBeHCTBA. HepaseHcTBO ¢ 01HOM nepeMeHHOM. JInHEelHbIE HEpaBEHCTBA C | WIUIIOCTPUPOBATh UX Ha KOOPIAWHATHOU IIPSIMOMA.
HepaBencrBa OHOM mnepeMeHHOM M ux pemeHue. Cucremsl JHHEHHBIX | [IpuMeHATH cBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJIHOW IMEPEMEHHOM U UX PEUICHUE. Pemath, JMHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHue penieHns JMHEHHOTO HepaBEHCTBA U UX CUCTEM | M300paXkaTh pelleHre HepaBeHCTBA Ha YMCIIOBOM MPsIMOH.
Ha YMCJIOBOM IIPSIMOM. Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, M300pakaTh pellieHue
CUCTEMBl ~ HEPAaBEHCTB  Ha  4YHMCIOBOM  MpsAMOM  IIpU
HEOOXOAMMOCTH C BU3YAIHHOU OMOPOH.
DOyHKIUA. [Tonatue ¢ynkuun. OOnacTe omnpeaeneHUs M MHOXECTBO | Mcmoab3oBaTh  (QYHKIMOHAIBHYIO  TEPMHHOJIOTHIO W
OcHoBHBIE 3HaueHni PyHkiuu. CriocoObl 3amanus QyHKITHI. CHUMBOJIUKY.
MOHATHSA I'papux ¢pynkuuu. CpoiictBa (yHKIMH, UX OTOOpakeHHE Ha|BbrumcaaTh 3HayeHHsi GYHKUMH, 334aHHBIX (opMyiaMu (Ipu
(S v) rpaduke. HEOOXOAMMOCTH HCIOJB30BaTh KAaJbKYJATOP); COCTABJISATH

Ta0 MBI 3HAYEHHI QYHKIUY.

CTpouTh M0 TOYKaM rpaguku QyHKIHN.

OnucepiBaTh CBOMCTBa (YHKIUU HAa OCHOBE €€ rpauueckoro
MpEJCTaBICHUsT TMpU  HEOOXOAUMOCTH C  HaIpaBIsIOLIEH
ITOMOUIBIO.

Hcnoab3oBath  QYHKIMOHAIBHYIO  TEPMHHOJIOTHIO W
CHMBOJINKY.

HccaenoBarh mnpuMepbl TPadhUKOB, OTPAKAONIUX peaTbHBIC
npoueccsl U sAsieHus. [lpuBoauTh NpHMepbI IIPOLIECCOB H
SIBJIEHU C 38JJaHHBIMH CBOMCTBAMHU.




Hcnonb30BaTh KOMNBIOTEPHbIE MPOrPaMMBI JUIs IOCTPOCHUS
rpaduKoB (PyHKIMI 1 N3yYSHHS UX CBOICTB

DOYyHKIUH. Urenne u mnoctpoeHue rpadukoB Qyukuuidi. [Ipumepsl | HaxoauTh ¢ moMombio rpaguka GyHKINN 3HaUSHUE OJHON U3
YucoBbie rpadukoB (pyHKINN, OTPAKAIONIUX PEATbHBIC MPOIIECCHI. paccMaTpUBAEMBIX BEJIMYHMH 11O 3HAYCHUIO JIPYTOM.
pyHkiun @yHKIUH, ONUCHIBAKOLINE MPSAMYIO u o0paTHy10 | B HecloXHBIX cilydasx BbIpaxKaTh (OpPMYJIOid 3aBHCHMOCTH
(CAY) MPONOPIMOHATIFHBIE 3aBUCUMOCTH, UX rpaduku. ['mnepbona. | Mexay BeTUYNHAMH.
I'paduk pyHkum y = x2. OnucpiBaTh XapakTep W3MEHEHHUsS OJIHOM BEIWYUHBI B
®dyukuun y = x4,y = x°,y = Vo Tk *rpaduueckoe 3aBUCUMOCTH OT U3BMEHEHHUS APYTOil
x Pacno3snaBath Buabl u3ydaeMmblx ¢QyHkiuid. Iloka3piBaTh
PCIICHHE yPaBHCHHIT M CUCTEM yPaBHCHHIL. * CXeMaTHYeCKH TIOJIO)KEHHUE Ha KOOPAMHATHOW IUIOCKOCTH
rpaduKoB GyHKImii BUIA: y = X, y =X,
y=yx Y Tk
X
Hcnonb3oBarh QyHKIHOHAIBLHO-TPAdUYECKUE
NpeacTaBJeHusl ISl PELICHUS U UCCIEAOBaHUS YPAaBHEHUN U
CHUCTEM ypaBHEHUH.
[Ipumensite M(ppoBHIe pecypehbl Uil NOCTPOEHUs I'padUKOB
byHKIUi.
IMoBTOpEHUe [loBTOpEHNE OCHOBHBIX MOHATUH U MeTOAOB KypcoB 7 u & |IIpuMeHSITH CHOCOOBI CpPaBHEHMsS 4HCEI, BBIYMCIICHUH,

H 00001eHIe
(6 9)

KJaccoB, 00001IeHe 3HAHNH.

npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] YPAaBHEHUI.
OcyuiecTBJASTh CAMOKOHTPOJb BBINOJIHAEMBIX JIEHCTBUM H
CaMOIIPOBEPKY pe3yibTaTa BBIYMCIEHHUH, MpeoOpa3zoBaHui,
IMOCTPOECHUU.

Pemiate 3agayu M3 peasJibHOM  KHU3HHM, NPUMEHATH
MaTeMaTU4YeCKUe 3HAaHWSA JUIs peUleHUsA 3ajad U3 JApyIrux
IIPEAMETOB.

Pemath TekcTOBBIC 321a4M, CPDABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kjacc (ae meree 102 )




Ha3zBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:kanne

OcHOBHbBIE BU/BI J€ATCIBHOCTH Oﬁy‘lalOIIII/IXCﬂ

4acoB)
Yucaa n PannonaneHple yncna, *uppanvoHalbHbIE YMCIa, KOHEUYHbIC U | Pa3BUBaTh mpeacTaBJeHUsl O YHCIaX: OT MHOXECTBa
BbIYMCJICHHS. OECKOHEUYHBIC JIeCATUYHbIC Ipoou. MHOK€eCTBO | HATypaJIbHBIX YMCEIT O MHOKECTBA JIEUCTBUTEIIBHBIX YUCETL.
JelicTBUTEIbHbIE |ICUCTBUTENBHBIX  YHUCEN; JACHCTBUTEIbHBIE 4YHCIAa  Kak |O3HAKOMHMTBLCSA c BO3MOKHOCTBIO IIPEICTABICHUS
ymncaa OCCKOHEUYHBIC JIeCATUYHBIC JApoOu. B3aMHO OXHO3HAYHOE |ACWCTBUTEIHHOTO YHCIA KaK OCCKOHEUHOW JEeCATUYHOU apo0H,
9 v) COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBUTENBHBIX YHCET U |NMPHUMEHATh JCCATHYHBIE NPUONIDKEHUS pPAIMOHANBHBIX H
MHOECTBOM TOUYEK KOOPAMHATHOU MPSIMOH. HMppalrOHAJIbHBIX YUCEN.
CpaBHeHHE  JCUCTBUTENBHBIX  uHCeN, apudmeTHueckue | *3anuchiBaTh, CPaBHMBATh U YHOPSII0YMBATH
NEUCTBUS C JEUCTBUTENBLHBIMA YHUCIAMU. ¥ NENCTBUTEILHEIE Yucia ™,
[Tpubnmxénnoe 3HAUYEHUE BEJINYUHBI, TOYHOCTb | BLINOJIHATBL, coYeTass YCTHbIE W IMHCbMEHHBIE MPUEMBI,
PUOIKECHUS. apugmMeTnyecKue IeCTBUSI C PALUMOHAIBHBIMU YHCIAMU;
Oxkpyrnenue uwucen. Ilpukuaka W OLEHKa pPeE3yJbTaTOB |HAXOAMTH 3HAUCHHUS CTENEHEH C LEJbIMU IIOKa3aTelIMH U
BBIYMCIICHHI. KOPHEH; BLIYUCJIASTH 3HAUCHUS YUCIOBBIX BBIPAKECHUH.
Honyuyutrs mnpeacTraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YUCes B MPAKTUYECKOU IESITENbHOCTH YEJI0BEKa.
AHaMUM3MpPOBaTh M JeJaTh BBIBOAbI (I0CJAE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPUOMKEHUS JIEUCTBUTEIBHOTO YHCIIa
P PELICHUH 3a/1a4.
OKpyrisiTbe JEHUCTBUTEIBHBIE UYNCIIA, BHIMOJHATH NPUKUIAKY
pe3yiabpTaTa  BBIUMCIEHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.
3HAaKOMUTBHCS C UCTOPUEN pa3BUTHSI MaTEMATHKH.
YpaBHeHust JIuneiiHoe ypaBHeHMe. PemieHne ypaBHeHuWH, cBoasmmxcd K|OcBauBaTh, 3alOMUHATHL W NPUMEHSATh Tpaduyeckue
U HEPpaBeHCTBA. JINHEHBIM. MeTOAbI NP PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHust KBangpatnoe ypaBHenwme. Pemenue ypaBHEHH, CBOIANIUXCS |(MMPU HEOOXOJMMOCTH C OINOPOM HA aNTOPUTM Y4YEOHBIX
¢ OJIHOM K KBaJpaTHbIM. bUKkBaspaTHbIE YpaBHEHHUS. JENCTBUN).
nepeMeHHOM *[Ilpumepbl pemieHuss ypaBHEHUW TpeThe u deTBEPTOU | Pacmo3HaBaTh 1eibie U APOOHBIC YpaBHEHUS.
(14 v) CTEIEeHeH pa3nokeHueM Ha MHOXKUTEINH. * Pemare JiMHeliHbIe M KBAaJpaTHbICe YPaBHEHHUs, YPaBHEHHS,

Pemenue npoOHO-pallMOHAIbHBIX YPaBHEHUH.

CBOJSIIIMECS K HUM, TMPOCTEHINHNE IpOOHO-pAIliOHATHHBIC




Pemenne TekCTOBBIX 3aJa4 aJ'IFG6paI/ILIeCKI/IM METOJ0M.

YpaBHECHHS.

IpeanaraTh BO3MOXHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 33j1ad,
o0Cy:K1aTh HX M pelaTrh TEKCTOBbIC 33Jaud Pa3HBIMH
crioco0aMu.

3HAKOMHTLCS ¢ HCTOPHEi PAa3BUTH MaTEMaTHKH

YpaBHeHnus JIuneitHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMHU U €10 Tpaduk. |OcBamBaTh M NPUMEHSITH MPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JIMHEWHBIX YPAaBHEHUH C JBYMs MEPEMEHHBIMHU |TUHEHHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMU U CHUCTEMBI JABYX
Cucrembl n e€ peuieHue. PernieHue cucreM ABYX YpPaBHEHMM, OJHO W3 |yPaBHEHHMH, B KOTOPBIX OJHO YPAaBHEHUE HE SBISAETCS JTMHEHHBIM
ypaBHeHMH KOTOPBIX JINHEWHOE, a IPYyroe — BTOPOM CTEIIECHH. (Mo BU3yanbHOH O1ope).
(14 9) I'padmueckas wHTEpHpETallds CUCTEMBI ypaBHeHHH ¢ aAByMs | Mcmosb3oBaTh (QYHKIMOHATBHO-TpaUUECKUE IMPEACTABICHUS
[IEPEMEHHBIMHU. JUISl pellleHHusl M McCJleI0OBAHUSl YDABHEHUM U CUCTEM.
Pemenune TeKCTOBBIX 33724 aNreOpandeckKuM CIIOCOOOM. AHAJIM3MPOBATh TEKCTHI 32124, pemiaTh UX alreOpanyeckum
CIOoCcOOOM: MepPeXoauTh OT CIOBECHON (OPMYITUPOBKH YCIOBUS
3a7auu K anreOpandeckoil MOJeNU MMy TEM COCTABIICHUS CUCTEMBI
YpaBHEHUI; pemiaTh COCTaBJICHHYIO CHUCTEMY YpaBHEHHIA;
HHTEPNPETUPOBATH PE3YJILTAT.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKN
YpaBHeHus UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurtarh, 3anuchiBaTh, TMOHUMATb, HWHTEPNPETUPOBATH
U HEPaBEHCTBA. JIuneliHble HEPABEHCTBA C OJJTHOM NEPEMEHHOM U UX PEILLIEHUE. |HEPaBEHCTBA; UCIIOb30BaTh CUMBOIIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucreMbl JTUHEMHBIX HEPABEHCTB C OJHOM MepeMeHHOW U MX | BLIMOJHATH MpeoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BATh IS
(16 v) peuieHue. peoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

KBanpaTHble HepaBeHCTBA U X PEILIEHUE.
I'papuueckas  MHTepHpeTanuss HEPaBEHCTB U CHUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

Pacno3HaBaTh JUHEIHBIE U KBAJpaTHbIC HEPABEHCTBA.

Pemiate  nuHEHBIE  HEPAaBEHCTBA, CUCTEMBI  JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE
HEPABEHCTBO, U PELIATh UX; 00CYKAATh IIOJYyYCHHBIE PELICHHUS.
N300paxkaTh pelIeHne HEPABEHCTBA U CHUCTEMBI HEPABEHCTB Ha
YHCIOBOM IPSAMOH, 3amMCBIBATH PEUIEHHE C IOMOUIBIO
CHUMBOJIOB.

PemaTh KBajpaTHbIE HEPABEHCTBA, MCIONB3Ys Tpaduueckue
IIPEICTaBIICHHUS.

OcBauBaTh W NPHUMEHSITH HEPABEHCTBA IIPU PELIECHUU
Pa3IMYHbIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPHUEHTHPOBAHHBIX.




DOyHKIUN
(16 9)

KBagparnunas ¢yuknus, e€ rpaduk u coiictBa. [lapabomna,
KOOPIMHATHI BEPIINHBI 1apadoIibl, OCh CAMMETPUU MapadOIIbL.
CrenieHHbIC (YHKIIMU C HATYpaJbHBIMHU IOKa3aTelsIMH 2 U 3,
uX rpaduKu 1 CBOMCTBA.

I'paduxu Qyskiwmii: y = kx, y = kx + b, , y = ax?, y = ax’,

yzﬁ,yzi.
X

Pacno3naBaTh BU/bl U3yyaeMbIX (QYHKIHH; HITIOCTPUPOBATH
CXeMATHYEeCKH, 00bSICHATh PACIOJIOXKEHHE HA KOOPIWHATHOM
MJIOCKOCTH TpadukoB GyHKIMH Buga: y = kx, y = kx + b, , y
= ax?, y = ax’,
y = Jx ¥ = k B 3aBUCHMOCTH OT 3HaYCHUH KOA(PPUIMCHTOB;

X
OITMCHIBAThL X CBOMCTBA.

Pacno3naBaTh KBagpaTHUHYIO (QYHKIHUIO 110 GopmyIie.
[IpuBoauTs, mNpUMeEpPbl KBAJPAaTHUUHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH Tpaduka KBaAPATHIHON
Gynkmun  y = ax?> + bx + ¢ (Ip©  HEOOXOAUMOCTH  C
HAIPABIIAIONIEH TOMOIIIBIO).

Ctpouthb W  M300pakaTh  CcXeMaTH4YeCKHM  Tpaduku
KBaJPaTUYHBIX (YHKIHMIA, 3aJaHHBIX (OPMYJIaMH BUIA Y = ax>, y
=a*+q, y=akx+pP, y=a?+bx+c (upu
HEO0OXOIUMOCTH C BU3YalIbHOI OMOpOii).

AHAIM3UMPOBATh W TPHUMEHSATH CBOWMCTBA H3YYECHHBIX
GyHKUMH 1711 UX TOCTPOEHHs, B TOM YHUCIE C IOMOIIBIO
U (PPOBBIX PECYPCOB.

YucaoBble
NnoCJIeA0BaTEIbHOC
TH

(15 9)

IToHsATHE YUCIIOBOM MTOCIIEI0BATEIBLHOCTH.

3ajaHue TOCIeN0BaTeIbHOCTH PEKYPPEHTHON (opMynol u
¢bopMmyIoit n-T0 UieHa.

Apudmernueckass U reomerpuueckas nporpeccuu. Dopmyibl
n-ro 4jieHa apu(pMEeTHYEeCKOH M reoMeTpUYecKOol mporpeccuii,
CYMMBI IIEPBBIX /1 WICHOB.

*N300pakeHue 4YJICHOB apU(PMETHUECKOM M TeoMeTpUUYecKOi
MIPOrPECCUi TOUKaMHU Ha KOOPAUHATHOM INTIOCKOCTH.
JIMHEHBIN U YKCIIOHEHMAJIBHBIA POCT.

Crno’xHble MPOLIEHTHL *

OcBanBaTh H MPUMEHSATh MHJEKCHbIE 0003HAUCHUS, CTPOUTH
peueBble BbHICKA3bIBAHUSI C HCIOIb30BAaHUEM TEPMHUHOJIOTUH,
CBS3aHHOM C MOHATUEM TOCIIEI0BATEIBHOCTH.

AHaau3upoBath (QOpMyJy 7-TO 4J€Ha IOCJIEeI0BaTEIbHOCTH
WIN  PEeKYppeHTHY0  (GOpMyly W  BBIYHCIATH  WICHBI
IIOCJIEI0BATEIBHOCTEH, 3aJIaHHBIX ITUMH bopmynamu.
YcranasianBarb 3aKOHOMEpPHOCTh B IIOCTPOEHUNU
MOCJIEZI0BATENbHOCTH, €CIIU BBIMHCAHBI TEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3HaBarh  apudMETHUYECKYI) U T€OMETPUUYECKYIO
MIPOTPECCUU MPHU PA3HBIX CIIOCO0AX 3a/laHUsL.

Pemate 3amaun ¢ WCHOJNb30BaHMEM (OpPMYN A-TO 4YiEHa
apu(METUYECKOH U TEOMETPHUYECKOW MPOrpeccHil, CyMMBI




MIEPBBIX 71 YWICHOB C OMOPOIl Ha CIPaBOYHYIO0 HHPOPMALIHIO.
*N300pakaTh WICHBl IIOCJIEIOBATEILHOCTM TOYKaMHU Ha
KOOPJMHATHOM TIOCKOCTH *.

PaccmaTrpuBaTh npuMepbl IpPOLECCOB W fIBJEHHH U3
peasibHOM  KHM3HH,  WUIIOCTPUPYIOIIME  H3MEHEHHE B
apu(METHYECKON MPOrPecCcuu, B TEOMETPHUECKON MPOTPECCHH;
*n300paxaTh COOTBETCTBYIOIIHME 3aBUCUMOCTH IpapuiecKku™.
Pemiate mpocreiimme 3aqayM, CBSA3aHHBIE C YHCIOBBIMHU
MOCNIEZ0BATENbHOCTSAMU, B TOM YHCJE 3aJaud M3 peallbHOM
KU3HK  C  HCIONB30BaHMEM  HU(QPOBBIX  TEXHOJOTUH
(9MEeKTPOHHBIX TabIUIL, rpaUUECKOro KaabKyJIaTopa U T.I1.).
*PemiaTh 33Ja4u Ha CIOXHBIE MPOLEHTHI, B TOM YUCIIE 33Ja4u
U3 pealibHOM MPAKTUKHU (C HUCTIOIb30BAaHUEM KaJbKyJsATOpa).*
3HAKOMHTHCS ¢ HCTOPHEH Pa3BUTHSI MATEMATHKU.

IToBTOpEHHE,
00001IeHME,
cHCTEeMATU3AIUS
3HAHMH

(18 4)

Yucaa v BbIYHCIAEHHS (3a[IUCh, CPaBHEHHUE, ACUCTBUS C
JCWCTBUTEIHBIMU YWCIIAMH, YHUCIIOBAs TpsMas, IMPOLEHTEHI,
OTHOIIICHHUSI, IPOIIOPLUH; OKPYTJICHNE, TPUOIMIKCHUE, OL[CHKA;
pelIeHre TEKCTOBBIX 33/1a4 apu(PMETUYECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHUsl (mpeobpazoBanue
anreOpandeckux BhIPAKEHUM, TOMYCTUMbIE 3HAUCHHUS).
@yukuuu (IOCTPOEHHE, CBOMCTBA M3YYEHHBIX (DYHKIM;
rpaduueckoe peleHre ypaBHeHUH U UX CUCTEM).

OnepupoBaTh NOHATHAMHM: MHOXECTBO, IIOAMHOKECTBO,
olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEICTAaBICHUE MHOXECTB ISl ONMCAaHUs PEAJIbHBIX MPOLIECCOB
U SBICHWW, MpU peHIeHUH 3aJad U3 JPYyrux ydeOHbIX
IIPEAMETOB.

AKTYyaJIM3MpOBaTh TEPMHHOJIOTHIO M OCHOBHbIE JeHCTBHS,
CBfI3aHHbIE € YHCJIAMH: HATypaJbHOE YHCIO, NPOCTOE U
COCTaBHOE YHCIA, JEIMMOCTh HATypPAJIbHBIX YHCEN, MPU3HAKH
JIETUMOCTH, 1I€J0€ YHUCI0, MOJYJb YHCIA, OOBIKHOBEHHas U
JecsiITUUHas ApoOU, CTaHJAPTHBIA BUJ YUCIA, apUPMETUUECKUN
KBaJIpaTHBIN KOPEHb.

BbinoyHATL JelcTBUSI, CPaBHUBAaThL M YNOPSIA0YMBATH
qucila, NPEACTABIATh YHWCJIAa Ha KOOPAWHATHOM MPSIMOH,
OKPYIVIATh  YHUCJIA; BBINOJHATH MNPUKHIKY M  OLEHKY
pe3yJibTaTa BEIYMCICHUH.

PemaTh TeKkcTOBBIE 321a4H ApUPMETHUECKHM CIIOCOOOM.
Pemate mnpakTuyeckue 3aJa4uM, COJEP)KAIUE IPOLEHTHI,
JIOJIM, YAaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTb —
BpeMsl — PAacCTOSHHME, I[€Ha — KOJIMYECTBO — CTOMMOCTb,




00BbEM paboThl — BpeMsi — IPOU3BOAUTENBHOCTh TPYIA.
Pa30uparh peasbHbIC KU3HEHHBIE CUTYalluu, GOpMyIHPOBATH
UX Ha S3bIKE MaTEMAaTHKH, HAXOAUTh pEIICHUE, NPUMEHSA
MaTEMAaTUYECKHUN annapar, HHTePIPeTHPOBATHL PE3YJIbTaT
OnepupoBaTh NOHSATHUSAMM: CTEIEHb C LEIbIM II0Ka3aTelleM,
apu(pMeTHYECKHHA KBaJpaTHbBIN KOpEHB, MHOT'OYJIEH,
anrebpandeckast ApoOb, TOKIECTBO.

BbINOJHATL OCHOBHBIEC AefiCTBHMS: BBIIOIHATH PACUETHl I10
dopmynaM, npeoOpa3oBbIBATh IElble, APOOHO-PALMOHAIbHbIC
BBIPQXCHUSI U BBIPAXEHUS C KOPHSMH, pEai30BbIBATh
pa3jgoKEHUE MHOIOWICHA HAa MHOXUTEIU, B TOM 4HCIE C
UCIOJIb30BaHuEM (OpMYJI Pa3HOCTH KBaJApaTOB U KBajapaTa
CYMMBI U pa3HOCTH (C ONOpOH Ha CHPaBOUHYIO MH(OpMAILUIO);
HAXOJIUTh JIOMYCTUMBIC 3HAYEHUS IMEPEMEHHBIX Ui JPOOHO-
palMOHAaIbHBIX BBIPAKEHUHN, KOPHEH.

MoaeaupoBaTh C MOMOIIBIO (OPMYNT pealbHbIE MPOLECCHl H
SBJICHUS.

OnepupoBath noHsiTuAMH: QyHKIWS, TpaduK QYHKINHU, HYITH
(GYHKIMH, TPOMEXYTKH  3HAKOIMOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUsI, HAUOOJIbIIIEE U HAUMEHbIIIEe 3HAYCHUS
byHKIUH.

AHaIM3MpoOBaTh, CPaBHMBaTh, O00CYXJaTb  CBOWCTBA
(GYHKIMHA, CTPOUTH UX rPadUKH.

OnepupoBaTh NOHATHSIMH: TpsSIMas MPONOPIHUOHATIBHOCTS,
oOpaTtHass  NPONOPLUUOHAIBHOCTb,  JUHEWHas  (QyHKLuS,
KBajipaTHuHas QyHKIUs, napadoia, runepooa.

HUcnoan3oBars rpadukm UL ONpPENEICHUS  CBOWCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, JJI pelleHus 3aj1ad U3 APYTux
y4eOHBIX NPEAMETOB U pPEaTbHOH >KU3HU; MOIETHPOBATH C
MOMOMIbIO TpaUKOB peabHbIE MPOLECCHI U SBICHHUS.
Boipaxath ¢hpopMyJIaMH 3aBUCUMOCTH MEX1Y BEIMUNHAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (ITIO 'OAAM OBYYEHUA)




7 kiaacc (He MeHee 68 )

Ha3zBpanue
pa3aena (Tembl)
Kypca (4uciio

OcHOBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4aI0IIMXCS

4acoB)
IIpocreiimmue [Ipocreiimume reoMmeTpruueckie 0ObEKThI: TOUKU, IPSIMbIE, JIyuH | DOPMYJIMPOBATH OCHOBHbIC MIOHATHUS U OIIPEICICHHUS.
reoMeTpuyeckne |4 yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3HaBaTh  M3y4YeHHBIE  TeOMETpUYECKUE  (QUTypHI,
durypsi CMexHbIC U BEPTUKAJIBHBIE YTIIbI. onmpeeqATh HUX B3aUMHOE pAaCIOJOKEHUE, BBINOJHATH
U UX CBOMCTBA. Pabora ¢ nmpocreimMu 4epTexamu. 4epTEX MO YCIOBUIO 3a/a4yd (C MCIOJIb30BAHHEM CMBICIOBOU
HN3mepenue W3mepenne JHMHEWHBIX W YIJIOBBIX BEJIMYWH, BBIYMCIICHHE |OMOPHI: HABOJAIIME BOMPOCH W/HIU alTrOpHTMa Y4eOHBIX
reOMeTPUYeCKHX |OTPE3KOB U YIJIOB. JIEHCTBHI).
BeJIMYMH Ilepumerp w©  muomanas  ¢uryp, cocraBieHHbIX U3 |[IpoBoAMTH MpPOCTEHIINE TOCTPOEHUS C MOMOILBIO HUPKYJIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
N3MepsATH TUHEIHBIE U YIJIOBbIE BEIMUYMHBI T€OMETPUUYECKUX
U TIPAKTHYECKUX OOHEKTOB.
OnpenensiTb «Ha TJIa3» pa3Mepbl pealibHbIX OOBEKTOB,
NMPOBOANTH TPYOYIO OLIEHKY UX pa3MepOB.
PemaTh 3a7auu Ha BBIYHCICHHE JJIMH OTPE3KOB M BEITUYHH
YIJIOB.
PemaTth 3a/1a4u Ha B3aMMHOE PACIIOI0KEHUE T€OMETPHUIECKUX
uryp.
IIpoBoauTh Ki1accu(pUKalMIO YIIIOB, BBIYUCIATH JIUHEWHbIE U
YIJIOBbI€ BEIMYMHBI, MPOBOAUTH HECJI0KHbIe HEOOXOIMMBbIE
JIOKa3aTeJIbHBIC PACCYKICHUS.
3HaAKOMUTBHCS C UCTOPHUEN pa3BUTHS T€OMETPHMU.
TpeyrojbHuKH [lonssiTHe O paBHBIX TpPEyrojbHUKax U  IepBUYHbIEC | Pacmo3HaBaTh Napbl pPaBHBIX TPEYTOJBHUKOB Ha TOTOBBIX
(22 ) MPEACTABICHUS O PaBHBIX (KOHTPYIHTHBIX) Qurypax. Tpu |uepTekax (C ykazaHWEM IPHU3HAKOB) MPU HEOOXOIUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.

[Ipu3Hakn  paBeHCTBa  MPSMOYTOJBHBIX  TPEYTOJBHUKOB.
CBolicTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe/peHHBIE U~ PAaBHOCTOPOHHUE  TPEYTrOJbHUKHU.

BU3yaJIbHOU OIIOPOM.

BriBoauTth CIIEICTBHUSI (paBeHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyJIMPOBATH ONpeaeIeHNUS: OCTPOYTOJIBHOTO,




[Ipu3Haku u cBONCTBA paBHOOEIPEHHOTO TPEYTOJbHHKA.
[IpoTuB OGONbBIIEH CTOPOHBI TPEYTOJbHUKA JEXKHUT OOJBIIMN
YTOJIL.

[Ipocreiiiie HepaBeHCTBA B T'€OMETPHH.
TpeyrosibHuka. HepaBeHcTBO TOMaHON™*.
[IpsimoyronbHbBIN TPEyTroJIbHUK € yriaoM B 30°.
IlepBble NOHATHA O 10KA3aTEILCTBAX B TEOMETPHH.

*HepaBeHCTBO

TYNOYIOJbHOTO, IPSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeIMaHbl TPEYroJbHUKA; CEPEAMHHOrO IMEpHEeHIUKYIApa
OTpe3Ka; IepUMEeTpa TPEyrojibHUKa MpU HEOOXOJUMOCTU C
OIIOPOi1 Ha aJITOPUTM IMpaBUJIA.

@dopmMyaupoBaTh CBOWCTBA M TNPU3HAKU PABHOOEIPEHHOTO
TPEyToJIbHUKA.

CTpouTh 4epTEKH, pemiaTh 3aa4M C IIOMOLIbI0 HAXOKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs IpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 3ajadyax (C MCIIOJIb30BAaHHEM CMBICIOBOM
OTIOpBI: HABOJAIIME BOMPOCH W/WIM aIrOpUTMa y4eOHBIX
JIEHCTBHI).

Hcnoab3oBaTh TUQPPOBBIE PECYPCHl JAJsl  MCCJAETOBAHUS
CBOWCTB M3y4aeMbIX QUIyp.

3HAKOMMTBCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHUHU.

IMapaienbHblie [TapannensHble npsMble, ux cBoicTBa. Hakpect nexamue, | @opMyJuMpoBaTh  NOHATHE  IAPAUICIBHBIX  IPSMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YTJbl (0Opa30BaHHbIE IPU | HAXOAUTH IPAKTUUYECKHE TPUMEPHI.
yIJI0B NepeceueHN ! NapauIebHbIX IPSIMBIX CEKYIIEH ). M3yuaTh cBOiicTBa yrioB, 0Opa30BaHHBIX NpPH NEPECEUYCHUU
TPeyroJibHUKa [Ipy3zHak  mapauIeNbHOCTH  OPSIMBIX — YE€pe3  PaBEHCTBO |[ApAJUIEIBHBIX MPSIMbIX CEKYyIIeH
(14 9) pacCTOSTHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU IIPSIMOMA. IIpoBoauTs pokasareabcrBa. PopmyaHpoBaTh TeOpeMy
CymMmMa yriioB TpeyrojiibHUKa U MHOTOYTOJIbHUKA. NapajuleIbHOCTH  JIByX HOpPSIMBIX C  T[OMOLIBIO  YTJIOB,
BHewnue yrisl TpeyrojpHuKa 00pa30BaHHBIX MpPH TEPECEYEHUU OTUX TNPSAMBIX TpeTben
IPSAMOM.
BbiunciasTs CyMMy YIJIOB TPEYTOJIbHUKA 1 MHOTOYTOJIBHHKA.
Haxoautp uucioBble U OyKBEHHbIE 3HAYEHUs YIJIOB B
reOMETPUUYECKUX 3a/ladaxX C MCIIOJIb30BAaHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEI PAa3BUTHSI TEOMETPHH.
OxkpyKHOCTH OKpy>KHOCTb, XOP/bl U TUAMETPhI, X cBoiicTBa. KacarenpHas | @opMyJupoBaThL  ONpeaeJeHusl.  OKPY)XHOCTH,  XOPJBI,
U KpYT. K OKpyXHOCTU. OKpY>KHOCTb, BIMcaHHas B yroi. *[loHsTHe o|nnamerpa W KacaTelbHOW K OKpyXHOCTH. W3ywarh HX
I'eomerpuueckue |[I'MT, npumeHenne B 3amayax. buccekTtpuca u CepelHWHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.




MOCTPOEHHS
(14 9)

HEePIEHANKYIISP KaK TeOMETPUYECKHE MECTa TOUEK *.
OKpy’KHOCTb, OIKMCAHHAs OKOJIO TPEYrojpHUKA. BrmcanHas B
TPEYTOJbHUK OKPYKHOCTb.

[Ipocreiimume 3a1a4n Ha TOCTPOCHHUE.

HccaenoBarb, B TOM 4KCIIE HCIOJIB3YS HU(POBbIE PeCypChl:
OKPY’KHOCTb, BIIMCAaHHYK) B yIOJ; LEHTP OKpPY’KHOCTH,
BIINCAHHOM B YIOJI; PABEHCTBO OTPE3KOB KaCaTEJIbHBIX
*Ucnoan3zoBatb, Meroa I'MT 111 nokasarenbcTBa TEOpPEM O
HepeceuyeH OMCCEKTPUC YITIOB TPEYroJbHUKA U CEPEIUHHBIX
NEPIEHAUKYISIPOB K CTOPOHAM TPEYIOJIBHUKA C IIOMOIIBIO
I'MT.*

OBianeBaTtb NOHATHSIMU  BIMCAHHOM M ONMCAHHOU
OKPYXKHOCTEH  TpEyrojbHUKA, HAXOAUTH ILICHTPBI 3THUX
OKpYKHOCTEH C OIIOPOM HA alrOpUTM IIpaBuUIa.

PemiaTe OCHOBHBIC 3aa4M HA NMOCTPOEHHE: YIJIa, PABHOI'O
JJAHHOMY; CEPEIUMHHOIO IEPHEHAMKYJISIpa JaHHOTO OTPE3Ka;
OpsIMOM,  NpOXOAAIIEHd  4epe3  JaHHYI  TOYKy H
NEPIECHANKYISAPHON NaHHOW TNPSMON; OUCCEKTPUCHI JaHHOTO
yria; TPEyroJbHUKOB IO pa3jIMYHBIM DJJEMEHTaM IIpU
HEO0OXOJUMOCTH C HaNPaBJISIOUIEH TOMOIIBIO.

3HAKOMHUTBLCA C HCTOPHUEN PA3BUTUSA TEOMETPUU.

IMoBTOpEHUE,
00001eHne
3HAHMH

(4 9)

[ToBTOpeHne M 0000II€HNE OCHOBHBIX IHOHATUH U METOIOB
Kypca 7 Kiacca.

Pemarts 3agaum Ha MOBTOPEHUE, WLUIIOCTPUPYIOLIUE CBSI3U
MEX/Y Pa3TIMYHBIMU YaCTSAMH Kypca.

8 kiacc (He meHee 68 4)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci10

OcHoBHOE coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHNXCS

4acoB)
Yerpipéxyroabnuk |[lapamienorpamM, ero npusHaku u cBoiictBa. YactHbele ciydau | A300paaTh U HAXOAUTh HAa YEPTEKAX UETBIPEXYTOJIbHUKU
" napajyuieiorpaMMoB  (TIPSIMOYTOJIbHUK, pOMO, KBajapaT), HUX |pa3HbIX BUJOB U UX JIEMEHTHI.
(12 9) mpu3Haku ©u  cBoiictBa.  Tpamemus.  PaBHOOOkas — u|dopmyJmpoBaTh onpeeeHusI: napajuiesorpaMmma,




MIPSAMOYTOJIbHAs TPAIICLIUH.
*Y nBoenune Meauansl. LlenTpanbHast cummerpus *

OpsSMOYTOJIbHUKA, poMmOa, KBajapara, Tpareuud, paBHOOOKOM
Tpanenuy, IpsIMOYTOJIBHON TpaIeluu.

Hcnonb3oBaTh NpU  pelieHHMH MNPOCTEHIIUX  3aaa4
MPU3HAKU U CBOMCTBA: IMapajuiesorpaMma, npsMOyroJibHUKA,
pomOa, KBajgpara, Tpameuud, pPaBHOOOKOW Tpameuuu,
IIPSIMOYTOJIBHOM TpaIeLuu.

I[IpuMeHATL MeTOA YIBOCHHS MEIHMAHBI TPEYTOJbHHUKA C
OIIOpPOM Ha AITOPUTM IIpaBUIIA.
Hcnoan3oBaTh 1IUPPOBBIE PECYPCHI
CBOWMCTB M3y4aeMbIX Quryp.
3HAKOMHUTBCA C UCTOPUEH pa3BUTHS reOMeTPHH.

11 UCCIICAOBaHUA

Teopema PaJjieca
U Teopema o
NPONOPUHOHAIBH
bIX OTpe3Kax,
Nno100HbIe
TPeyroJbHUKHU
(154)

*Teopema dDasieca 1 TeopemMa 0 IPOMOPIIUOHAIBHBIX OTPE3KaX.™
Cpennsist TuHUS TpeyroyibHUKA. Tpamnenus, e€ cpeaHss TUHUS.
*[IponopuiOHaIbHBIE  OTPE3KH, TOCTPOCHUE  UYETBEPTOTO
MIPOIOPLIMOHAIBHOTO OTPE3Ka.

CBoiicTBa IIEHTpa Macc B TPEYTOJbHUKE.

[lomobuble  TpeyroiapbHUKUM.  Tpu  mpuU3HaKa
TpeyrojapHUKOB *. [IpakTHueckoe npruMeHeHue.

nmonoous

IIpoBOANTH MOCTPOEHUA C IIOMOLIBIO IUPKYJIS U JINHEUKH C
ucrnoip3oBaHue  teopembl  Pajmeca U TEOpPEMBI O
IPONOPLUMOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIU
IPONOPLMOHAIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
HarJIsJHOCTb.

HaxoanTh 10100HbIE TPEYTOJIBHUKH HA TOTOBBIX YepPTEXkKax C
yYKa3aHHEM COOTBETCTBYIOLIUX NPU3HAKOB MON00US Tpu
HEOOXOJIMMOCTH C BU3YaJIbHON OIOPOH.

Pematp 3agauum Ha 1MOJO0OHBIE TPEYTOJIBHUKH C MOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOCHMSI YEPTEXKEN U HAXOKICHUS
MOJOOHBIX  TPEYrOJIbHUKOB TP  HEOOXOJUMOCTH €
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C MCIOJIb30BAHUEM IIPU3HAKOB
oJ00MsT HECNIOKHBIX T'€OMETPUUYECKHX 3a/ad C ONopoil Ha
QITOPUTM YUEOHBIX ACHCTBUH.

IlpumeHsiTh  TOJNY4YEHHBIE  3HaHWS  [pPU  pELICHUU
reOMETPUUECKUX U MPAKTUYECKUX 33/1a4 IPU HEOOXOJUMOCTH
C HAIpAaBJISAIOUIEH TOMOIIBIO.

3HAKOMHUTBLCH C UCTOPHUEH PA3BUTHUS TE€OMETPHUH.

IMnomane.
Haxo:xnenue

[TonsiTre 06 001IeH TeopHUH MIIOIAIH.
@opmynibl s TUIOMIATM  TPEYToJbHHKA, TapajuiesiorpaMmma.

OBjageBaTh NMePBHYHBIMH NpPeACTaBIeHUSAMH 00 oOuIei
TEOpHH IUIomand (Mepbl), (opMyJupoBaThL CBOKHCTBA




IJIoIAaaen
TPEyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomanu
moa00HbIX GuUryp
(14 9)

*OTHOIIICHUE TIJIONIAJICH TPEYTOJILHUKOB ¢ OOIIMM OCHOBaHUEM
WM 0011Eel BBICOTOM.

Brrauciienue 1iomanei cioxHeIX Guryp uyepes pasOueHue Ha
9acTH U JOCTpOeHUE. *

[Tnomanu duryp Ha kieTyaToit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucnenue miomaneit. 3agaun ¢
MPAaKTUYECKUM CoJiepaHueM. *PerieHue 3amad ¢ MOMOIIBO
METO/1a BCIOMOTaTeIbHOM IIoMmaIn. *

miomajau, BhISACHATD UX Hal"J'IfI,Z[HBIfI CMBICJI.

[Ipumensts  ¢opMynsl  MJOHIATU  HapajliesorpaMMma,
TPEYroJbHUKA, Tpamequd C OHOpPOM Ha CIPAaBOYHYIO
nH(OPMAIIHIO.

IIpumensTh bopMyIbI TUIOLIAIN BBIITYKJIOTO

YEThIPEXYTOJbHUKA YEPEe3 JUArOHAM U YroJl MEeXKIy HUMHU C
OIOPOM Ha CIIPAaBOYHYIO HHPOPMAIHIO.

Haxoauth miomaau ¢Guryp, u300pakE€HHBIX HAa KJIETYaTOU
OyMmare, HCIOJIb30BaTh pa30MeHIE HAa YacTU U JOCTPOCHHE.
Pa3oupars npumepnl HCIOIB30BaHUSA BCIIOMOIaTEJIBHON
IUIOLIAM JJI PELICHUS] TEOMETPUYECKUX 3a/1a4.

Haxoaute 1utomamu monoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoIuncasTh IUIOMIAAA PA3IMYHBIX MHOTOYTOJIBHBIX (DHUTY.
PemaTp 3a1aum Ha TUIONIA/Ib C IPAKTUYECKUM COJIEpKaHUEM
II0CJIE COBMECTHOI'O aHAJIU3A.

Teopema
Iugaropa u
Havyajaa
TPUTOHOMETPUH
(10 9)

Teopema Iludaropa, e€ noka3areabCcTBO U INPUMEHEHHE.
O6parnas Teopema [ludaropa.

OmnpeneneHre TPUTOHOMETPUUECKUX (YHKIMH OCTporo yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHUS B  MPSMOYIOJIbHOM
TpeyrojapHuke. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
CooTHomIEHNsS  MEXAYy CTOPOHAaMH B  IPSMOYTOJbHBIX
TpEeyrojpHUKax ¢ yraamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3oBarh € B
MPAKTUYECKUX BHIYUCIICHHSIX.

Bnanetp  NOHATUSAMHM ~ TPUTOHOMETPUYECKUX  (YHKLUH
OCTpOTO YIJIa, MPOBEPSATHh UX KOPPEKTHOCTD.

BbIBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
MPSIMOYTOJIBHOM TPEYTOJIBHUKE C OMOPOH Ha CIPABOYHYIO
UH(pOPMALIHIO.

HccaenoBarh  COOTHOIICHHST  MEXKAY  CTOPOHAMH B

IPSIMOYTOJIBHBIX TPEYTOJBHUKAX C yriiamMu B 45° u 45°; 30° u
60° ¢ HampPaBIAIOIICH MTOMOIIIBIO.

Hcnoan3oBars  (GOpMyNIbl  TpPUBEACHUA U
TPUTOHOMETPHUUECKOE TOXKIECTBO JIJIsl HAXOXKICHUS
COOTHOIIEHUI MEXAy TPUTOHOMETPUYECKUMHU (QYHKIHUSIMU
Pa3IUYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CIPAaBOYHYIO
uH(pOpMaIIHIO.

IIpumeHsiTh TOJTYyYEHHBbIE 3HAHUS M YMEHUS NPU PEIICHUU
MPAaKTUYECKHX 3a7ay (MpH HEOOXOAMMOCTH C ONOpOH Ha

OCHOBHOC




QITOPUTM MPABUIIA).
3HAKOMHTBCS € HCTOPUEH Pa3BUTHUA FCOMETPHH.

Yriasl B Brnucannble ¥ LIEeHTpaJbHBIE YIUIbI, YTOJ MEXAY KacarelbHOU U |MopMyJHMPOBaThL OCHOBHBIE OIIPEAEIICHUs, CBS3aHHBIE C
OKPY’KHOCTH. XOpIOH. yIiamu B Kpyre (BIIMCAHHBINA yroJl, HEHTPAIbHBIN YIog).
Bnucannsbie VYTIibl MEXAY XOpIaMU U CEKYIUMU. HaxoauTh BOMCaHHBIE YIJIbI, ONUPAIOIIUECS HA OJHY IYyTY,
U ONMCAHHbIE BrnucanHble U onMCaHHbBIE YETHIPEXYTOJBHUKH, UX NPU3HAKU U | BBIYMCJIASATH YIJIbl C IOMOLIbIO TEOPEMBI O BIMCAHHBIX YIJIaX,
4eThIPpeXyroJbHHUK |CBoOWcTBa. IIprmMeHeHMe STUX CBOMCTB MpU  PEHICHUM |[TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
U. reOMETPUUYECKUX 3a/a4. LHEHTPAILHOM yTJie IpH HEOOXOAMMOCTH C BHU3YyaJIbHOMH
KacareabHble B3anmHoe pacnonoxenue AByX OKpyxkHocTed. Kacanue | onopoil.
K OKPY’KHOCTH. OKpPYKHOCTEH. HccnenoBatb, B TOM 4MCIE C IOMOLIbIO LU(PPOBBIX
Kacanne pECYpCOB, BIIMCAHHBIE M ONMCAHHBIE YETHIPEXYTOJIbHUKH,
OKpY:KHOCTeH BBIBOJUTH UX CBOMCTBA M IPU3HAKU I10CJIE€ COBMECTHOTO
(13 9) aHan3a.
Hcnonp3oBaTh 3TU CBOWCTBA M MPU3HAKU IPU PEIICHUU
3a/ad.
IloBTOpEHue, [loBTOpEHNE OCHOBHBIX MOHATHI U METONOB KypcoB 7 u &|Pemars 3aqauym Ha NOBTOPEHUE, WIUIIOCTPUPYIOLIUE CBS3H
o0o0menne KJIacCOB, 00001IeHNEe 3HAHUH. MEXAY pa3IuYHbIMU YaCTAMH Kypca.
3HAHMH
(44)

9 kJjacc (He meHee 68 4)

Ha3Banue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOE COoAEPKaAHUEC

OcHoBHbIE BUbI J1eITEJIbHOCTH oﬁyqaloumxcn

4acoB)
Tpuronomerpusi. |OmnpenencHue TpUroHoMeTpuueckux QyHkmui yriaos ot 0° no|dopmyaupoBaTh  ompeaejeHHMsi  TPUTOHOMETPHUECKHUX
Teopembl 180°. KocuHyc M cuHYyC HpsIMOTO W Tymoro yria. Teopema|(QyHKUMHA TYyNbIX U HPSIMBIX YIJIOB C BH3yaJlbHOM OMOpPO.

KOCHHYCOB M
CHHYCOB.

KocuHycoB. (OOo0OmEHHas) TeopemMa CHHYCOB (C paauycoM
OTMMCAaHHOW OKPYXKHOCTH). HaxoxaeHue IMH CTOPOH U

DopMyIMpOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHUHYCOB (C
paanycoM OMUCAHHON OKPY>KHOCTH).




Pemenue BEJIMYMH YTJIOB TPEYTOJbHUKOB. Pemiath TPEYroJIbHUKH C ONOPOM HA AJITOPUTM YUYEOHBIX
TPEyroJbHUKOB dopmyiia IIOWAAM TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI M YTrOJ | ICUCTBHIA.
(16 9) Mexay HUMu. Popmyra IIOMAau YeThIPEXYTOJIbHUKA yepe3 ero |Pemate mpakTuyeckue — 3ajadyd, CBOJMAIIMHeECH K
JMArOHAJIM U YTOJI MKy HUMH. HAXO0KIEHUIO PA3JINYHBIX 3JIEMEHTOB TPEYTroJbHUKA.
[IpakTHyeckoe NpUMEHEHHUE TOKA3aHHBIX TEOPEM.
IIpeo6paszoBanmne | *[lonsrue o mpeoOpa3oBaHUH TOIO0US. OcBauBartb MOHATHE npeoOpa3oBaHUs o 00usI.
nmoaoous. COOTBETCTBEHHBIE DJIEMEHTHI MTOA00HBIX HUTYD. HccienoBarh OTHOIIEHUE JIMHEHHBIX 3JIGMEHTOB (puUryp mpu
Metpuueckue Teopema o0 Tpou3BeNEHUH OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTs mpuMepsl monoous B
COOTHOLIIEHNA B MPOU3BEJICHUU OTPE3KOB CEKYIIHUX, TEOpeMa O KBaJApare |OKPYKaAIOIIEH 1eHCTBUTEIbHOCTH.
OKPY’KHOCTH KacaTtenpHOU. [IpuMeHeHMEe B pEMIEHUH TE€OMETPUYECKUX | *“BBIBOAMTH METPUUYECKHE COOTHOLIEHUSI MEXAY OTPE3KaMU
(10 9) 3agad. * XOpA, CEeKYyLIMX M KacaTelbHbIX C UCIOJb30BaHUEM
BITMCAHHBIX YTJIOB U MOJO0HBIX TPEYTOJILHUKOB.
Pemarp reoMerpuueckue 3ajadyd M 3ajladd U3 peajbHOMU
YKU3HH C UCTIOJIB30BAHUEM MOJOOHBIX TPEYTOJIbHUKOB. *
BekTopsbl OnpeneneHue BEKTOPOB, CJIOXKEHHE M PA3HOCTh BEKTOPOB, | McHoJIb30BaTh BEKTOPHl KaK HaIlpaBJICHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPa Ha YUCIIO. HCCJIeI0BATH reOMETPUYECKUI (mepemerenue) u

DU3NYECKUN U TEOMETPUUECKUIM CMBICII BEKTOPOB.

Paznoxxenne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHO€ TPOU3BEACHUE BEKTOPOB, €r0 MpPUMEHEHUE s
HAXO0XEHUs JIMH U YIJIOB.

Pemenue 3aga4 ¢ moMoIIbIO BEKTOPOB.

[IpumeHeHre BEKTOPOB MJId PELICHUs 3aJa4 KUHEMATUKU U
MEXaHWKH.

¢busnueckuil (Cuiaa) CMBICIBI
BOIIPOCHBI IIJIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTH omnpejaedeHusi CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha YHCIIO, Hcejie10BaTh
reOMEeTPUUECKUI U (PU3NIECKUI CMBICIIBI 3THX OIepaluii.
Pematp reoMeTpuueckue 3aJadyd €  HMCIOJIb30BAaHUEM
BEKTOPOB.

PacknaapiBaTh BEKTOp 1O JBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnonab3oBaTh  CKaISIpHOE  MPOU3BEJIEHUE  BEKTOPOB,

BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

BuIuHCAATL CyMMy, Pa3HOCTh U CKaJsIpHOE IMPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsiTh CKaJspHOE MPOU3BEACHUE JUIsI HAXOXKJEHUS
JUTMH U YTJIOB.




JlexapToBbI JlexkapTOBbI KOOPAMHATBI TOUEK HA TUIOCKOCTH. OcBauBaTh NMOHATHE NPSIMOYTOJBHOM CHUCTEMbI KOOPAMHAT,
KOOpAMHATBHI  Ha| *YpaBHeHHe NpsAMON.* YTIIOBOH KOA(QHUIMEHT, TAHTCHC YIJIa |IeKapTOBBIX KOOPAMHAT TOUKH.
IJIOCKOCTH HAKJIOHA, TapaJUICIIbHBIC U IIEPIEHINKYJIIPHBIC IIPSMBIE. HccnenoBarh ypaBHEHHME NPSIMON M OKPYXKHOCTU C OIOPOHU
(CAY) YpaBHeHHEe OKpyXHOCTH. HaxoxzaeHue KOOpPAHMHAT TOYEK |Ha BOIIPOCHBIM IUIaH.
IIEPECEYCHUS OKPY>KHOCTH U ITPSIMOMU. HaxonuTe HeHTp U painyC OKPYKHOCTH 110 €€ yPaBHEHHUIO.
MeTo 1 KOOpAMHAT IPU PEILIEHUU T€OMETPUUYECKUX 3a/1ad. Pemiath 3agayM Ha HAXOXKACHUE TOYEK MEPECEUCHUs
Hcnonbp30BaHne METOJa KOOPAMHAT B IIPAKTHYECKUX 3a/1adax IPSIMBIX U OKPYXKHOCTEH C IIOMOILBIO METO/1a KOOPAUHAT.
Hcnoab30BaTh CBOWCTBA YIIOBOTO KOA(QUIMEHTA MPSIMOI
IPU pEUICHWH 3a1ad, s ONPEACIICHUS PaCIONIOKCHUS
IPSIMOIA.
IIpumeHsiTH KOOpAUHATHI IIPU PELIEHUU N€OMETPUUECKUX U
IPAKTUYECKUX 3aJad, JUIsl IOCTPOCHUS MaTeMaTUYECKUX
MoJienell peanbHbIX 3a/1a4 («METO KOOPAMHATY).
IMoab30oBaTbest 11 NOCTPOGHHUST UM MCCIEAOBaHUMN
U(PPOBBIMU PECYpPCaMHu.
3HAKOMHTBCH C HCTOPUEH Pa3BUTHS FEOMETPUU
I[IpaBuiabHbIe IIpaBuiIbHBIE MHOTOYTOJIBHMKM, BBIYHACICHHE HX 3JIEMEHTOB. |  DopMyaupoBaTh oIpezeeHue IIPaBUWIbHBIX
MHOTrOYroJibHUKHM. |Yucino , W anMHa OKPYXHOCTU. J[IMHA Iyr¥ OKPYXKHOCTH.|MHOTOYTOJLHUKOB, HAXOAUTh UX DJIEMEHTHI.
JiuHa Ilosib30BaTHCSl NOHATHEM JJIMHBI OKPY’KHOCTH, BBEIAEHHBIM

OKPY:KHOCTH U
IUVIOLAAb Kpyra.
Brruucienue
mjiomajaen

84)

Pannannas mepa yrna.
[Inomanps kpyra W ero 5SIeMEHTOB (CEKTOpa M CETMEHTA).
Boruncnenue minomazeit Gpuryp, BKIIOYAOIIMX JIEMEHTHI Kpyra.

C TIOMOINBIO TPABWJIBHBIX MHOTOYTOJLHUKOB, ONpPeaeasiTh
YUCTIO 7, JUIMHY OyTH ¥ PAJIUaHHYyI0 MEPY YIJa Io 00pasiy.

IIpoBoauThH Mepexoa OT paJaHHON MepbI yria K rpajlyCHON
1 Hao0OpOT 10 BU3yaJIbHOM omope.

OmnpeneasaTs MI0IIALb Kpyra.

BoiBoauTth dopmyabl (B TpagyCHOM U paguaHHON Mepe) s
JUIMH JYT, IUIOIIAJEH CEKTOPOB M CETMEHTOB C OIOPOM Ha
BOIIPOCHBI IIJIaH.

Boruncasite miomand  GuUryp, BKIIOYAIONUX 3JIEMEHTHI
OKpPYXXHOCTHM  (Kpyra) C OHNOpOMl Ha  CIHPaBOYHYIO
uH(pOpMaIIHIO.

HaxoauTh momaay B 3aa4ax peajbHOM JKU3HHU.

JABukenust

*[lonsTHe 0O JABHXKCHHH ITIJIOCKOCTH.

Pa36npaTb IMPUMCPHI, HIUTIOCTPUPYIOIIUC IIOHATHA




IJIOCKOCTH [TapannenbHplii nepeHoc, MOBOPOT U cUMMeTpus. OCH M LIEHTPSHI | ABMXKEHUS, LIEHTPOB U OCEHl CUMMETPHH.
(6 4) CUMMETPUHU. @opMyJIHPOBATH ONPEICICHUS IapaJUIe]IbHOTO IEPEHOCa,
IIpocreiinye npuMeHeHNs B PEIIEHUH 3a1a4 *, IIOBOPOTa U OCEBOM CHUMMETPUM C BH3YaJIbHOW OIOPOH.
HaxoanTh HETIOABUXHBIE TOYKHU 110 00pasIly.
HaxoauTh LEHTPBI U OCH CUMMETPHIl MPOCTEHIINX (PUryp 1o
oOpa3siry.
*[IpuMeHSATh NapaJJIe/IbHBIA MEPEHOC U CUMMETPHIO IpHU
pelIeHIH TeOMETPHUECKUX 3a/1au (pa3douparb MpUMEpHI).
Hcnoan3oBaTh 1151 HOCTPOCHUS U UCCIIENOBaHUIN LIUPPOBBIE
pecypchL *
IloBTOpEHuUe, IloBTOpeHHEe OCHOBHBIX MOHATUH U METOAOB KypcoB 7—9|OmnepupoBath MOHATHsIMHU: (QUrypa, TOUKa, MpsMas, yroi,
o0o01enue, KJIacCOB, 0000IIEHUE U CHUCTEMATH3AIUs 3HAHHA. MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
cucrematu3anust | [Ipocreifiime reomerpuueckue GUIypbl M MX CBOMCTBA. | TPEYTOJIBHUKH, NPSAMOYIOJIBHBIM TPEyroJIbHUK, MeJIuaHa,
3HAHUH W3mepenne reoMeTpu4ecKiX BEINYHH. OuccekTpuca U BbICOTa TPEYroJIbHUKA, I[apajiesiorpamm,
(7 9) TpeyroabHUKH. poMO, NPSAMOYTOJIBHUK, KBaJpar, Tpamenus; OKPY>KHOCTb,

[TapanienbHble U NEPIEHIUKYISIPHBIE IPSIMBIE.
OkpyXHOCTb U Kpyr. l'eomeTpuueckue MOCTPOEHHUs. YTIbl B

OKpPY’XKHOCTU. BrnucanHble ¥ ONUCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKpPy>KHOCTb.

YeThIpEXYTroJIbHUKH. Bnucannbie " ONHCAHHBIC
YEThIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hayana Tpuronomerpuu. Permenue oomux
TPEYrOJbHUKOB.

[IpaBuIbHBIE MHOTOYTOJIBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBuKeHus. [Tonobue.
CummMmertpust.

IImomane. Bemucnenwe 1wromaneit. IDiomagm 1momoOHBIX

¢buryp.
JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH.
BexTopsl Ha TIOCKOCTH.

KacaTeJIbHAsI, PABEHCTBO U 10J00He (QUryp, TpeyroabHUKOB,;
NapajyieIbHOCTh U NEPHEHAUKYISIPHOCTh NPSIMBIX, YOl
MC)KI[y pr[MI)IMI/I, CI/IMMeTpI/ISI OTHOCUTCIIBHO TOYKHU WU
NpSMOW; JJIMHA, PACCTOSIHME, BEIWYMHA YyIJIa, IUIOLIAJb,
MIePUMETD.

HUcnoan3oBarb  ¢(opmyabl: IepuMeTpa U ILIOLIALU
MHOFOerJ’II)HI/IKOB, JJINHDBI Opr)KHOCTI/I U 1iiomaau prra,
00BEMa MPSAMOYTOIBHOTO MapalljieNenumnesaa.

OnepupoBaTb NOHATHUSIMU: IPSAMOYTOJIbHAs  CUCTEMA
KOOPIWHAT, BEKTOpP; HMCHOJB30BATH OTU TMOHATUA A
HpeI[CTaBJ'IeHI/Iﬂ JAaHHBIX U peHICHI/Iﬂ 3aJa4, B TOM 4YUCIIC U3
JIPYTUX Y4eOHBIX MPEIMETOB.

Pemathr 3agaum Ha TIOBTOPEHHE OCHOBHBIX MOHSTHI,
WUTIOCTPALMIO CBA3EH MEXKIY Pa3JIMYHBIMM 4YaCTSIMU Kypca.
Bobi0upaTs MeTox I pELICHUS 3a1a4H.

Pemrate 3agauy 13 IOBCEIHEBHOM XKU3HU.




TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(I1O0 T'OJAM OBYYEHMUA)

7 kaacc (He menee 34 4)

Ha3Banue
pasneia (TemMbl)
(4mMcy10 YacoB)

OcHoBHOe cogepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

IIpeacraBienne [lpencraBiaenue naHHbIX B Tabmumax. Ilpaktuyeckue | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CHOCOOBI
AaHHBIX BBIUMCJIEHMSI 1O TaOJUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHUS CTATUCTMYECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTepHpeTanus TaOIWYHbIX JaHHbIX. [IpakThueckas paboTra | MaccCUBOB € IOMOLIbIO Tabaul M JUarpamMm ¢
«Tabmumpn). UCIOJIb30BAHUEM  aKTyalbHbIX M BaXHBIX JaHHBIX
['paduueckoe mnpeacraBieHUE JaHHBIX B BHJIE KpPYroBbIX, | (Iemorpaduueckue JIaHHBIE, IIPOU3BOJICTBO
CTOJOMKOBBIX  (cTONMOYATHIX)  auarpaMM.  YTeHHWE U | NPOMBIIUIEHHOW M CEIbCKOXO3SHCTBEHHOW NIPOAYKIIMH,
noctpoeHue  auarpamm.  [Ipumepsl  aemorpaduueckux | OOIIECTBEHHbIE U IPUPOIHBIC SBICHMUS).
Jarpamm. M3yyat, Metoabl pabOTBl C  TaONUMYHBIMH U
[TpakTnyeckas pabora «JluarpaMmsbD». rpaMUecKUMH TPEJCTaBICHUSIMHU JAHHBIX C TOMOIIbIO
IU(POBBIX PECYpCOB B XOJ€ MNPAaKTHUECKUX padoT (c
HampaBJIsIoONIEi TOMOUIBIO).
OnucaresbHast Yucnossle HaOopel. CpenHee apudmeTHdeckoe. OcBauBaTh Ha 0a30BOM YpOBHE INOHATHSA: YMCIOBOH
CTATHCTHKA Menaunana yncioBoro Habopa. Y cTOMUNBOCTh ME/IUAHBI. Habop, Mepa IEeHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
84) [TpakTtuyeckas pabora «CpenHue 3HAUCHUSD. TOM YHCJIe CpeiHee apu(MeTHuecKoe, MeinaHa.

Haubonpiiee 1 HamMeHbIIee 3HAYEHUS YKUCIOBOTO Habopa.
Paszmax.

OnucpiBaTh CTaTUCTUYECKHWE JAHHBIE C TOMOIIBIO
cpenHero apudMeTudecKkoro u MeAnanel. Pemats 3axauun
(c HWCTONMB30BaHUEM 3PUTEIBHOW HATISTHOCTH W/WIA
BepOAIbHOM OMOPHI)

HN3yyarh cBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOILIBIO
U(POBBIX PECypcoB, B XOJ€ MPAaKTHUECKUX padoT, (c
HaIPaBJISAIONMIECH TOMOIIIBIO).

OcBanBaTh Ha 6230BOM ypOBHE MOHSITHA: HanOOJIbIlIEee




Y HaMEHbIIIEee 3HAUCHHSI YMCI0BOI0 MacCHBa, pa3Max.
Pemarhp 3agaun Ha BBIOOp crioco0a ONMMCaHUS TaHHBIX B
COOTBETCTBUH C MPHPOJOH  HaHHBIX M LEJISIMHU
UCCIICIOBAHMSI C HAMPABJISIONICH TOMOIIIBIO.

Cayuaiinas
H3MEHYHBOCTh
(6 1)

*CirydaliHass ”3BMEHYMBOCTh (TipuMepsl). YacToTa 3HaUYeHUN B
MaccuBe JaHHbIX. ['pynnupoBka. ['uctorpammel.
[Tpaktuyeckas pabora «CinyyaiitHas ”3BMEHUUBOCTD ». *

*OcBauBaTh NOHATHSA. YACTOTAa 3HAUYCHUUM B MACCHBEC
JIaHHBIX, TPYNIUPOBKA TAHHBIX, TUCTOTPaMMa.

CTpouTh TUCTOTPAaMMBI 110 00pasIly

OcBanBaTh rpaQuUecKue NPEICTaBICHUS PAa3HBIX BUIOB
CIy4YailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOLIBIO
U (PPOBBIX PECYpPCOB, B X0JI¢ MTPAKTUUECKONU PabOTHI. *

BBenenue B
Teopuro rpagos
4 )

*'pad, Bepmmna, pedpo. Ilpeacrasnenue 3a1auu ¢ TOMOIIbIO
rpada. CreneHb (BaJeHTHOCTh) BepiiMHBL. Yucino pédep u
cymmapHas crerneHb BepmwH. Llerms u muki. [lyte B rpade.
[TpencraBnenue o cBsizHOCTH rpada. OOxon rpada (diinepos
nyTh). [IpencraBnenne 00 OpHEHTUPOBAHHBIX Tpadax. *

*OQcBauBaTh NMOHATHS: Tpad, BepmuHa rpada, pedpo
rpacda, creneHp (BaJIEHTHOCTh BEPIUINHBI), LIETIb U ITHKI.
OcBauBaTh MOHATHSA: NYTh B rpade, dilIepoB MyTh,
00xo01 rpada, OpueHTUPOBAHHBIN rpad.

OOcy:xkaaTh pemieHMe 3aJ4a4d  Ha IIOUCK CYMMBI
crereHeld BepmuH rpada, Ha MOMCK 00Xxoxa rpada, Ha
MOWCK TyTed B  OPHUEHTHPOBAHHBIX Tpadax ¢
HAIPAaBISONIEH TOMOIIBIO.

OcBauBaTh €mocoO0bI TPEACTABICHHUS 3aJlad U3 Kypca
anreOpbl, T€OMETPUM, TEOPUH BEPOSATHOCTEH, Ipyrux
IpeIMETOB € MOMOUIbI0 TIpadoB (KapThl, CXEMBI,
AIIEKTPUUYECKUE 1eMHU, (YHKLIUOHAIbHbIE COOTBETCTBHUS)
Ha npuMepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITHUS

49

*CiydaliHbIl ONBIT U cilydailHOe coObITHE. BepodaTHOCTh U
qyacToTa COOBITHS. POnb ManoBEepOSTHBIX W MPAKTUYECKH
JIOCTOBEPHBIX COOBITHH B Mpupoje U B oOmiecTBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

[TpakTnueckas pabota «Yacrora BbmaaeHus opia».*

*OcBauBaTh MOHATHS: CIyYalHBINM ONBIT U CIy4yalHOE
COOBITHE, MAJIOBEPOSATHOE U TNPAKTHUECKH JIOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTb MAJOBEPOSTHBIX COOBITUH B
npupoae W oOIIecTBE Ha BaXKHBIX MpHMepax (aBapuw,
HECYaCTHBIE cily4au, 3amuTa NIEPCOHAILHOMN
uH(popMalnu, nepeaaya JaHHbIX).

H3yuath poib KJIACCUYECKMX BEPOSTHOCTHBIX MOAENEH




(MoHeTa, UrpaibHas KOCTb) B TEOPUHU BEPOSTHOCTEH.
Ha6monaTh W M3y4yaTh 4YacTOTY COOBITHH B IPOCTHIX
HKCIEPUMEHTaX, B TOM 4YMCJIE C MOMOLIbI LU(PPOBBIX
peCypcoB, B X0J1€ IPAKTUIECKON paboThL. *

0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnenne  naHHblX.  OmnwucarelbHas  CTaTUCTHKA.
BeposiTHOCTB cityuaitHOTO COOBITHSI.

IloBTOpPSITH H3YyYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.
PemaTth 3agaum Ha Npe/ICTABIICHUE U OMHCAHUE JTaHHBIX

c MIOMOILBIO U3yUYEHHbIX XapaKTEPUCTUK c
HaIIpaBJISAOIIEH TOMOILBIO.
O0cy:xnaTn NPUMepbI CIIy4aiHBIX COOBITHI,

MaJOBEPOSATHBIX U MPAKTUYECKH JIOCTOBEPHBIX
CIIy4aiHbIX COOBITUH, WX POJM B MPUPOAEC M KHUIHU
YesoBeKa

8 kiacc (He menee 34 1)

Ha3zBanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE coaepKaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0HXCs

IHoBTOpEHME
Kypca 7 kjaacca
(4 9)

[IpencraBnenne  maHHbiX. OmnwucarenbHas  CTATHUCTHKA.
CrnyvaitHast ”3MeHUUBOCTh. CpeTHre YUCIOBOTO Habopa.
Cnyualinpile  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuyeckne Monenu TEOpUM BEPOSITHOCTEH: MOHETa H
UrpanbHasi KOCTb.

IoBTOPSITH M3y4EHHOE U BBICTPAMBATB CUCTEMY
3HaHUM.

Pemare 3amaum (Mo BH3yaJdbHOHW omope) Ha
NIPEACTABICHUE M OINHMCAHME JIAHHBIX C IIOMOIIBIO
W3Y4YECHHBIX XapaKTEPUCTHK.

Pemiate 3agaym (o0 BH3YyaJbHOl  omope) Ha
IIPEJICTAaBICHUE TPYNIUPOBAHHBIX JaHHBIX WM OIMCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemare 3amaum (Mo BH3yaJdbHOW omope) Ha
OIpEICIICHUE 9acTOTBI CITy4alHBIX COOBITHH,
o0cyxieHue IIPUMEPOB CIIy4alHBIX COOBITHIH,
MaJIOBEPOATHBIX u MPaKTUYECKH  JIOCTOBEPHBIX




CIIy4aHbIX COOBITUH, WX POJM B MPUPOAEC M KHUIHU
4eJI0BeKa.

OnmucarejbHast *Ortkinonenus. Jlucrnepcus uucioBoro Habopa. CranmaptHoe | *OcBamBaTh MOHATHS: JUCIEPCUsS H CTaHJAPTHOE
CTAaTHCTHKA. OTKJIOHCHHE YHCIIOBOTO Habopa. Jluarpammel paccenBaHmsl. * OTKJIOHCHHE, HCIIOJIb30BaTh OSTU XapPaKTEPUCTUKH IS
PaccenBanmne ONUCAHUs PACCEUBAHUS JTAHHBIX.
JAHHBbIX Y4yacTBOBaTh B 00CYKIEHHH TMNIOTE3bI 00 OTCYTCTBUU
49) WJIM HAJIMYUHU CBSI3U 110 IHarpaMmaM pacCeuBaHUs.
CTpouTh JMarpaMMbl pPACCEMBAHUA 10 HMEIOLUIUMCS
JIAHHBIM, B TOM YHKCJI€ C MOMOIIBI0 KOMIbIOTEpa (IMOcie
COBMECTHOT'O aHajmu3a).*
MHo:kecTBa MHoxecTBO, MoaAMHOXKeCTBO. Onepannu Haag MHokecTBamu: | OcBamBaTh MOHSATHSI: MHOXXECTBO, JIEMEHT MHOYECTBA,
(4 9) oObemuHEeHHE,  mepeceueHue,  pomnoyiHeHHe.  CBOWMCTBa | IOJAMHOXKECTBO.
omeparuit HaJ MHO>KECTBaMM: NepeMECTUTENbHOE, | BBIMOJHATH onepaunu HaJl MHO’KECTBAMHU:
COYeTaTeIbHOE, PACIIPEACIUTEILHOE, BKIIOUCHHUS. o0beAHEeHNE, TIepeceYeHre, AOMOIHEeHuE (110 00pasiry).
['paduaeckoe npeacraBaeHuE MHOXKECTB. Hcnoab3oBaTh CBOIiCTBa: MePEMECTUTEIBHOE,
COoYeTaTeIbHOE, pACIPEISIUTEIIbHOS, BKIIOYCHUS (C
WCII0JIb30BAaHUEM BU3YaJIbHOU OMIOPHI).
Hcnoab3oBarh rpaduueckoe MpeicTaBlIeHUE MHOXKECTB
MPU OINMCAHUM PEATBbHBIX MPOIECCOB U SIBJICHUM, TPH
pEIIeHnH 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB U KypCOB
(C UCTIONB30BAaHUEM BU3YaJILHOM OIMOPHI).
BepositHOCTH DeMeHTapHbIe COOBITHS. Cry4aiinbie cooriTiga. | OcBanmBaTh Ha 0a30BOM YPOBHeE MOHATHS:
CJIy4aiiHOro bnaronpusitcTByromme 3JIeMEHTapHbIE COOBITHSI. | dJIEMEHTapHOe COOBITHE, CllydailHOe COOBITHE Kak
coOBITHSA BepositHoctn  coObITHiA. OmNBITBI ¢ PAaBHOBO3MOXKHBIMH | COBOKYITHOCTh  OJIArOMPUSITCTBYIONIUX — DJIEMEHTapPHBIX
(6 9) AIIEMEHTapHBIMU COOBITUSAMU. Cy4aitHbIi BHIOOD. COOBITHIA, pABHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.

[IpakTrueckas padota « OTBITE ¢ PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMHU COOBITUSIMIY).

Pemath 3a7a4M Ha BRIUHUCIEHHUE BEPOSATHOCTEN COOBITHI
M0 BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHH CIIy4aliHOTO
ombITa (C MCIOJIb30BAaHUEM 3PUTEIBHOW HATJISTHOCTH
u/Win BepOabHON OIOpPHI).

Pemath 3a7a4M Ha BRIUHUCIEHHUE BEPOATHOCTEN COOBITHI
B OIBITaX C PaBHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU




COOBITUSIMH, B TOM YHUCIIE€ C IOMOIIbIO KOMIIbIOTEpa (C
UCTOJB30BAHUEM  3PHUTENBHON  HArSIIHOCTH — W/WIK
BEepOATBHOM OIOPHI).

IIpoBoauTs, M M3y4YaTh OMBITHI C PABHOBO3MO)KHBIMU
AIIEMEHTAPHBIMU COOBITUAMHU (C MUCIOJIB30BAHUEM MOHET,
UTPATbHBIX KOCTEH, JpyTUX MoJIenei)
B XOJ€ IMpakTU4Yeckoi paldoThl (C HUCHOIB30BAHUEM
BHU3YaJIbHOU ONOPHI).

BBenenue
Teopuro rpagos
(4 1)

B

*Ilepeo. CBoiicTBa  JepeBa: €IUHCTBEHHOCTh  IIyTH,
CYLIECTBOBaHME BHUCSYEH BEpIIMHBI, CBSI3b MEXAY UHUCIOM
BEpILUH U unciaoM pédep. [IpaBmiio ymHOXeHus. *

*OQcBauBaTh NOHSATHA: JIEPEBO Kak rpad Oe3 NuKIa,
BHUCsUasi BepIinHa (JIUCT), BETBb JiepeBa, MyTh B JIEPEBE,
JMaMeTp JiepeBa.

M3yuyarh cBoiicTBa jepeBa: CyIIECTBOBAHHE BHCSYCH

BCPIIMHBI, CAUHCTBCHHOCTb IIyTH MCKOY ABYMA
BEPIIMHAMH, CBSI3b MEXKIY YHCIOM BEpPIIMH WU YHCIOM
pedep.

YyacTBOBaTh B O0CY)KI€HHH PpelleHHs 3aAa4d Ha
HOMCK ¥ IIEpPEeYHCIICHUEe IyTed B JiepeBe, OIlpeleieHHe
yuciaa BepIIMH win pédep B JepeBe, 00X0x OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C [NPUMCHEHHEM MpaBuiia
YMHOXEHUs. *

Cayuaiinble
coobITHA
84)

*[IpotuBomnonioxkHOe  coObiTne.  Juarpamma  Dinepa.
OObenuHeHne u rmepeceueHue coObITUH. HecoBMecTHBIE
coObiTust. @opmyna cinoxeHus BeposTHocTed. IlpaBuio
YMHOXKEHUSI ~ BEpOSTHOCTEH.  YCIIOBHask  BEPOSTHOCTb.
HezaBucumble  coOwiTus.  [lpencraBieHue — ciydaifHOTO
HKCIIEpUMEHTA B BHJIE JIepeBa. *

*OcBanBaTh MOHSATHA: B3aHUMHO IPOTHBOIIOJIOKHbBIE
COOBITHS, ONepaluy HaJ COOBITMSAMHU, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BeHnHa), COBMECTHbIE U HECOBMECTHBIE COOBITHSL.

H3yuyaTth TeopeMbl O BEPOATHOCTH OOBEAMHEHHUS JBYX
coObITHH ((hOpMYJIBI CIIOKEHHS BEPOSTHOCTEH).

YuacTBOBaTH B 00CYK/IeHHH pellleHUsl 3aJa4d, B TOM
qucJie TEKCTOBBIE 3a7jaul Ha OINPEAEICHUE BEPOSTHOCTEHN
00BEIMHEHNUSI W TIEPECEUCHHs] COOBITMM C TIOMOIIBIO

YUCIOBOM mpsAMO#, aumarpamm Oisepa, GopMyJbl
CJI0’KE€HHUSI BEPOATHOCTEN.
OcBauBartsb NOHATHA: IIPaBUIIO YMHOKECHUS




BEPOSTHOCTEH, YCIOBHAas BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CIIYYAMHOTO OIIBITA.

H3yuare cBoiicTBa  (ONpeaelieHus) HE3aBUCHUMBIX
COOBITHIA.

Y4yacTBoBaTh B OOCY)KI€HMH pelIeHWsl 3aJa4yd Ha
ONpeJIeJICHUE U UCII0JIb30BAaHUE HE3aBUCUMBIX COOBITUH.
Y4yacTBoBaTh B O00CY)KI€HHH pelIeHWsl 3aJa4yd Ha
IIOUCK BepOSITHOCTefI, B TOM 4YHCIIC YCJIOBHBIX, C
HCITOJIb30BAaHUEM JIepeBa CIIy4aifHOTO ombITa. *

O6006menue,
KOHTPOJIb
4 4)

[IpencraBnenue nanHbix. OnucatenbHas craTuctuka. ['padeor.
BepostHocTh CIIy4aifHOT O COOBITHSI. DNeMEeHThI
KOMOWHATOPHKH.

IloBTOPATH M3YyYECHHOE M BBICTPAMBATH CHCTEMY
3HaHUM.

Pemath 3aauu Ha NPEICTABICHUE U ONIMCAHUE JAaHHBIX
C  IIOMOUIbK0  HU3YYEHHBIX  XapaKTepUCTUK  (C
HCIOJIb30BAaHUEM BU3YaJIbHOM OIOPBI).

*Y4yacTBoBaThL B O00CY/JAEHHUM peLIeHUusl™ 3ajAaum C
IpUMEHEHHEM TpadoB.

Pemiate 3agaum  Ha  HAXO0XJIEHUE  BEPOSITHOCTU
CJIy4alfHOIO COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTApHBIX
COOBITHI, B TOM YHCII€ B ONbITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMH COOBITUSAMHU (C BU3yaJIbHON OMOPON).
*Y4yacTBoBaTh B 00CY:KI€HHH pelleHMA™ 3agayu Ha
HaXO0JKJIEHUE BEPOSATHOCTEH OObETUHEHNUS U MepPeceueHUs
COOBITHI, B TOM YMCJI€ HE3aBHUCUMBIX, C UCIIOJIb30BaHUEM
rpaduecKux TpeACTaBIeHUN U JepeBa CllydailHOro
OTIBITA.

*Y4yacTBOBaTh B 00CY:KI€HHUM PpelleHus* 3aiayM Ha
MepeUrcIeHne KOMOMHAIMH (YKClia MepecTaHOBOK, YUCIa
coyeTaHuil), Ha HaXOXKJAECHUE BEPOSTHOCTEH COOBITHH C
NPUMEHEHUEM KOMOMHATOPHKHM, B TOM 4YHCIE C
MCII0JIb30BaHUEM TpeyrosibHUKa [lackans.

9 kynacc (He MeHee 34 4)




Ha3Banue
pasneia (TemMbl)
(4ncy10 YacoB)

OcHoBHOe cogepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

IloBTOpEHUeE
Kypca 8 kiacca
(4 9)

[lpencraBienne  gaHHbIX.  OmnmcatenbHass — CTaTUCTHKA.
Onepanuu Hag coObITHAMEI. He3aBUCHMOCTE COOBITHH.

IloBTOpPSITH H3y4YEHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

Pemars 3a1a4u Ha IPEICTABICHNUE U ONMCAHUE JAHHBIX.
Pematrr, 3agaum  Ha  HAXOXKIEHUE  BEPOATHOCTEHN
0o0OBeAMHEHUS U TepecedeHHs] COOBITUH, B TOM YHCIE
HE3aBHCHMBIX, C  HCIOJb30BaHUEM  rpaduuecKkux
MIPEACTABJICHUI U JIepeBa CIIy4yalHOTO OMbITA.

Pemarh 3agaud Ha TiepevHcIeHUE KOMOWHAIMK (dymcia
MEePEeCTaHOBOK, YHCJIA COYETAaHUM), Ha HaXOXKIEHUE
BEpPOSITHOCTEN cOOBITHI c [IPUMEHCHUEM
KOMOMHATOPUKH, B TOM 4YHCIE€ C MCIOJIb30BAHUEM
TpeyroyibHuKa [lackas

DJIeMEeHTBI
KOMOMHATOPUKH
(44)

KomOunatopHoe mnpaBwio yMmHOXeHHs. IlepecTaHOBKH.
@®axropuan. CoyeraHus U 4uciao coueTaHuil. *TpeyronbHUK
[MTackans.* IIpaxkTueckas pabota «Bpruncienue
BEPOATHOCTEN C MCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIMMA
AIIEKTPOHHBIX TAOIHUID.

OcBauBath Ha  0a30BOM  yYpPOBHE  NOHATHSA:
KOMOMHATOpPHOE MPaBUJIO YMHOXKEHUS, YINOPAJ0YEHHAs
napa, Tpoika OOBEKTOB, NEPECTaHOBKA, (haKTopual
quciia, COYETaHME, 4YHCIO COYETaHWM, *TpeyroiabHHUK
[Tackamns.*

Pemats mnpocreiilime 3aa4M  Ha  [IEPEYMCIICHHE
YHOPSIIOUEHHBIX nap, TPOEK, IIEPEUNCIICHNE
MIEPECTAHOBOK W COYETAHUW DJIEMEHTOB PA3JIMYHBIX
MHOXeCTB (110 00pasiy).

Pemats npocreiimue 3aga4yu Ha NPUMEHEHUE 4YHCIIA
coyeTaHuil B anredpe (COKpaléHHOEe YMHOKEHHE, OMHOM
HrroToHa) (¢ HampaBsionei moMoIIbo).

Pemath, mnpuMeHsisi KOMOWHATOPHUKY, 3aJauyd Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCJIE C IOMOIIbIO
AIIEKTPOHHBIX TAONUI] B XO/€ MPAaKTUYECKOH paboThl (C
BHU3yaJIbHOW OTIOPO).




I'eomeTpuueckast
BEPOSITHOCTH
49

*['eomeTpruueckast BeposATHOCTh. ClTy4aifHbIl BHIOOP TOUKH U3
Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 IyTH OKPYKHOCTH. *

*OcBauBaTh NOHATHE T€OMETPUUECKON BEPOSTHOCTH.
YuyacTBoBaTh B 00CYXK/I€HHUM PpeLICHUsl 3aJa4yd Ha
HAXO0XJICHUE BEPOSITHOCTEH B OMNBITaX, NPEICTaBUMBIX
Kak BbIOOp TOYEK M3 MHOTOYTOJIbHHKA, Kpyra, OTpe3ka
WIH IyTU OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA *

HcnbiTanus
bepnyiu
64)

Ucnbitanue. Ycnex u Heymada. Cepusi UCHOBITAaHUR 110
nepsoro ycnexa. HMcnoelrtanus beprymm. BepostHocTH
coObITHHd B cepun wucnbiTaHuid bepaymmu. Ilpaktuueckas
pabora «Wcnbitanusa beprymamny.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITHUS: UCIIBITAHUE,
AIIEMEHTApPHOE COOBITHE B HCIBITAaHUHU (YCIIEX U HeyAaya),
CepHs UCHBITAaHUM, HACTYIUICHHME IIEpPBOro  yclexa
(neynaun), cepust ucnbiTanuii bepuyim.

Pemate mpocreimme 3ajadyM Ha  HaAXOXKJIEHUE
BEPOATHOCTEN COOBITUI B CEpUU UCHBITAHUI /10 IIEPBOTO
ycrexa, B TOM 4HCJe ¢ MpUMEHEHHEM (OpPMYJIbl CyMMBI
reOMEeTPUYECKOI Mmporpeccuu (C ONMopoil Ha CIPaBOYHYIO
nHpopMaIHu).

Pemare  mpocreimime  3aJa4yd Ha  HAXOXKJIEHUE
BEPOSTHOCTEH  DJIEMEHTApHBIX COOBITUH B  cepuu
UCIBITaHUN DbepHyiuM, Ha HAaX0XIEHHE BEPOSTHOCTH
ONpPEACIEHHOIO YHCNIA YCIIEXOB B CEPUM  MCIIBITAaHUMN
bepuysu (¢ BU3yaJIbHOM OMOpOii).

M3yuats B X0€¢ NPAKTHYECKOH padoThl, B TOM YHCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu UcnblTanuii beprymm

Cayuaiinas
BeJIMYMHA
(6 1)

CnyualiHas BeJIMYMHA W pACHpeNesieHHE BEPOSTHOCTEM.
Maremarnueckoe OXHMIOAaHUE U JUCHEpPCUS  CIydyailHOU
BeIMUMHbL. [IprMeppl MaTeMaTHYecKOro OXHUAAHUA Kak
TEOPETUYECKOIO CPETHErO 3HAYEHUS BEINYNHBI.

[TonssTue o  3akoHe  Oospmux  yucen.  M3mepenue
BEpPOATHOCTEW C moMomblo 4YacToT. lIpuMmeHeHue 3akoHa
OOJIBIINX YKCE.

OcBouts Ha 0a30BOM YpOBHe NOHSTHS: ClydalHas
BEJIMYNHA, 3HAUEHUE CIly4aiiHON BEJIUYHHBI,
pacrpeeneHne BEPOSITHOCTEN.

M3yyatp u 00Cy:KIaTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIIyYaHBIX BEIMUYUH (POCT, BEC YEJIOBEKA,
YHUCIEHHOCTh HaceJleHus, JIpyrue  HU3MEHUYUBBIE
BEJIMYMHBI, paccMaTpHUBaBIIMECS B Kypce CTaTHCTUKH),
MOJIETbHBIX  CIy4YailHBIX BEIMYMH, CBS3aHHBIX CO
ClIy4alHBIMU ombITaMH (OpocaHue MOHETBI, HIpalibHOM
KOCTH, CO CITy4ailHbIM BBHIOOPOM U T. I1.).




OcBauBatb Ha  0a30BOM  YpPOBHEe  NOHATHS:
MaTeMaTUYECKOE OXKUJAHHUE CIy4allHOM BEJIMYMHBI Kak
TEOPETHYECKOE cpenHee 3Ha4YCHHUE, JUcIiepcust
CIIy4ailHOM BEJIWYMHBI KaK aHAJOT JUCIIEPCHHU YHUCIOBOTO
Habopa.

Pematy 3amaum Ha BBIUKCICHUE MAaTEMAaTUYECKOIO
OKUJAHUSI U JIUCIEPCUM  JUCKPETHOW  CIydailHON
BEJIMYUHBI 10 33/IaHHOMY PACIIPEACIICHUIO, B TOM YHUCIIE
3aja4, CBS3aHHBIX CO CTpaxOBaHUEM M JioTepesMu (c
HAIPAaBJIAIOIIEH TOMOIIIBIO).

3HAKOMHTBCSI C MAaTeMaTHYECKUM  OXHJIAHHEM U
JIUCIIEPCUEH HEKOTOPBIX PACIpPEACICHUH, B TOM YHUCIE
pacupeneneHus Cilly4ailHOM BEJIMYMHBI «UUCIIO YCIIEXOB»
B CEpUU UCHBITAHUN bepHyium.

M3yyaTrh 4acToTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OMBITaX KaK CIIy4alHYIO BETUUNHY.
3HAKOMHMTBCS C 3aKOHOM Oonbmiux uucen (B Qopme
bepuymnu): npu OONBIIOM 4YHCIE OMBITOB YacTOTa
cOOBITHSI OJIM3Ka K €0 BEPOSITHOCTH.

Pematr, 3agaum Ha U3MEpPEHUE BEPOSITHOCTEH C
MOMOIIBIO YaCTOT (C HAMPABJISAIONICH MTOMOIIBIO).
OOcy:xkaaTh  poJib  3aKOoHa  OOJIBIIMX  4YHMCET B
000CHOBaHUU YaCTOTHOT'O MeToaa MU3MEPEHUS
BEPOSITHOCTEM.

OOcyx)maTh 3aKOH OOJBIIMX YHCEN KaK IpOsBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTH B M3MEHUUBBIX SIBICHUSX,
pONb 3aKOHA OOJNBIIMX YWCENT B TPUPOJIE W B KU3HU
YyeJioBeKa.

O000menue,
KOHTPO.JIb
(10 v)

[IpencraBinenue  JaHHBIX.
BepostHocTh cily4aitHOro CcOOBITHS.
KoMOnHaTopuku. CiydyaliHble BETUYUHBI U pacCIpe/IeIICHNUS.

OnucarenpHass  CTaTUCTHUKA.
DIIEMEHTHI

IloBTOPSITH W3y4EHHOE W BBICTPAUBATH CHCTEMY
3HAHUH.

PemaTp 3a1a4u Ha NPEICTaBICHNUE U ONKMCAHUE TAHHBIX.
Pemars, 3amaum Ha  HAXOXKIEHUE  BEPOATHOCTEUN
COOBITHH, B TOM YHCJIIE B OMBITaAX C PAaBHOBO3MOXXHBIMH




3JIEMEHTAPHBIMHU COOBITHSIMH, BEPOATHOCTEH
OOBEAMHECHUS ¥ TIEPECEYCHUS] COOBITUMH, BBIYUCIATH
BEPOATHOCTM B  OMNBITaX C CEPUSMH  CIy4alHBIX
HUCIBITAaHUH

[Ipu paspaboTke pabOoueld MporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOYKHOCTHU
UCIIOJIb30BaHUS ANEKTPOHHBIX (LHU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SIBISIOMIMXCS y4eOHO-METOAMYECKUMU MaTepHaliaMu
(MyJIbTUMEIUNHBIE TPOTrPAMMBI, 3JEKTPOHHBIE YUYEOHUKM M 3aJa4yHUKH, ODJIEKTPOHHbIE OHOJMOTEKH, BHUPTyalbHbIC
1a00paTOpUM, UTPOBBIE MPOTPAMMBI, KOJUJIEKIIMH LHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIONB3YEMBIMU 71 OOYUEHUS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII MOJIb30BATENEH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (LHU(POBOM) BHUAEC U PEATU3YIOIIUMHU
nuaaktuyeckue Bo3mMoxkHoctu KT, conepxanue KOTOPhIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa30BAHUH.
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