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®denepanbHas pabovas mporpamMma Mo y4eOHOMY mpeaMmery «MaremaTuka»
(6a30BBIi ypoBeHB) (TpenmMeTHass oOmacTh «Maremartnka U WHpOpMaATHKaY) (Hanee
COOTBETCTBEHHO — MporpaMmMa MO MareMaTuke, MAaTeMaThKa) BKJIIOYAET
MOSICHUTEIBPHYIO  3aMKCKy, COMASpKaHWEe OOy4YCHHS, IUIAHUPYEMbIE pPE3yIbTaThl
OCBOCHHSI IPOTPaMMBbI IO MaTEMaTHKE.

[TOACHUTEJIBHAA 3AIINCKA

®denepanbHas pabodas MporpamMma IO MaTeMaTHKe Jig OOy4YarolIMXCs C
3aiep Ko Ticuxudeckoro passutus (manee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHHMs TIOATOTOBIEHA Ha oOcHOBe dDenepasbHOTO  TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJapTa OCHOBHOro obOmiero oOpazoBanus  (IIpuxas
Munnpocenienus Poccun ot 31.05.2021 r. Ne 287) (mamee — ®I'OC O0OO),
®denepanbHON aJaNTUPOBAHHONW 00pa30BaTEIbHOM MPOTPAMMbBI OCHOBHOI'O OOIIEro
oOpa3oBaHus s OOYYaIOUMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 HosiOpa 2022 . Ne 1025), denepanbHOl
pabouell mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUS MO Y4yE€OHOMY MpEIMETY
«Maremaruka», @enepanbHON MpoOrpaMMbl BOCIUTAHMS, C YUYETOM PacHpeaesIEHHBIX
o KJlaccaM HpoBepsieMbIX TpeOoBaHUM K pe3yinbTaram ocBoeHus denepanbHoi
aJlalITUPOBAHHOM 00pa30BaTEIbHON NPOrpaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHUs
U1 O0y4YaroIIuXcs C 3aJEpXKKOW MCUXUYECKOTo pa3BUTHs. B pabouell mporpamme
yUTEHBl WU U NOoJoKeHHUs KoHLenuuu pa3BUTHs MaTeMaTuyecKoro o0pa3oBaHus B
Poccuiickoit ®enepanuu.

Oo01mas xapakrepucTuka yyeOHoro npeamera « MareMaTuka

VYuebnsiii mpeamer «MareMaTtvka» BXOAUT B MPEAMETHYHO 00JacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIMTEIHLHOU
KyJbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJb30BATHCA
aNrOpUTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HU oOydaronuxcss ¢ 3I[IP. VYueOHbIi mnpeameT pa3BUBaET
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpaXeHHe, (PYHKIHMOHAIbHYI0 TPaMOTHOCTb,
YMEHUSI ~ BOCIPUHUMAThb U KPUTUYECKH  aHAIM3UPOBaTh  MHGOPMALHUIO,
MPEICTABICHHYIO B Pa3IMYHBIX (OpMax.

OOyueHue mareMaTHke JaéT BO3MOXKHOCTh pa3BUBaTh y oOyuaromuxcs ¢ 3[1P
TOYHYIO, pallMOHaJbHYI0 M HH(OPMATUBHYIO pedb, YMEHHE OTOHMpaTh HauOoJjee
MOJXO/SIINE SI3bIKOBBIE, CUMBOJMYECKUE, Ipaduyeckue CpeAcTBa AJIs BbIPaXKECHUS
CYXIEHUI U HAVIATHOTO UX MPEICTABICHHUS.

HeoOxoqumbIM KOMITOHEHTOM OOILEH KyIbTyphl B COBPEMEHHOM TOJKOBAHUU
ABNIsIeTCS  OOIIee 3HAKOMCTBO C METOJaMU TIO3HaHHUS  JIEHCTBUTEIBHOCTH,
IIPEICTABIICHHUE O MTPEAMETE U METOAAX MATEMATUKH, UX OTIMYHMI OT METOJIOB APYIHX
€CTECTBEHHBIX U TYMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHMS] MaTeMaTHKU
JUISL pELIEHUs] HAayYHBIX W MPUKIAAHBIX 3ajad. TakuM o0pa3oM, MaTeMaTHYecKOoe
oOpa3oBaHre BHOCHUT CBOM BKJIAJl B (hopMHUpOBaHUE 0OILEN KyJIbTYphl YEIOBEKA.



N3yyeHne MareMaTHUKU TaKKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHUIO
YeJIOBeKa, MOHMMAHHMIO KpacoTbl M H3SALIECTBA MATEMAaTUYECKHUX PaCCYXICHUM,
BOCHPHUSTHIO TECOMETPHUECKHUX (POPM, YCBOCHHUIO UAECH CUMMETPHH.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHus mnpeaMery «MareMaTtuka» c
Y4ETOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oO0ydarommxcs ¢ 3[1P. OBnanenune
y4eOHBIM IpeIMeTOM «MaTtemMaThKa» NpPeACTaBISET ONPEACICHHYIO CI0KHOCTD IS
yuamuxcs ¢ 3I[IP. ¥V oOydarommxcs ¢ 3IIP mambornee BbpaKeHBI OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, IMO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KAaTErOPUU UM TPYAHOAOCTYIIHBI. B TOXE Bpems NpU CHEUUATBHOM
oOydyeHHH oOyuyaromuecs MOTYT BBINOJHATH 3aJaHus 1o anroputmy. OHu
BOCIIPUMMYHBBI K MOMOIIM, MOTYT BBIIOJHHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IaHHE
YCBOEHHOro crocoba pemieHus. CHUKEHUE Pa3BUTHS MBICIHUTENbHBIX OINepanui u
3aMEJICHHOE CTaHOBJICHHE JIOTHYECKMX JCHCTBUWA MPUBOAAT K HEAOCTATOYHOU
OCMBICJIEHHOCTH COBEpPIIAEMBIX y4EOHBIX ACHCTBUN. Y OOydYaroIMXCs 3aTPyAHEHBI
CUETHBIC BBIUMCIEHUS, MPOU3BOJMMBIE B yMe€. B MUChbMEHHBIX BBIYHMCIECHUAX 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  JIOTUYECKHX  ONEpalUld, HEJOCTaTOYHAas
00OOLIEHHOCTh MBILUICHUST 3aTPYAHSIIOT u3yuyeHue Tembl «DyHKuum»: npu
onpeaeneHu (YHKIUOHAJIBHOW 3aBUCUMOCTH, NPU ONHCAHUM TrpapuuecKon
CUTYAIINH, UCTIONIb3YysI T€OMETPUUECKHH, anreOpandeckuid, GyHKIIMOHATBHBINA S3bIKH.
Hepeako yuaniuecss He BUIAT pa3HUIIBI MEXIY O0JNACTbIO onpeneiaeHus] (QyHKIUHU U
00J1aCThIO0 3HAYECHHIA.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMS] KpaTKOM 3amucw,
MPOBEICHMSI aHAIM3a YCIIOBUS 3a7]a4M, BhIJIECICHUS CyllecTBeHHOro. O0yyaromuecs ¢
3I1P 3aTpynHstoTca caenaTh yMO3aKJIOYEHHWE OT OOIIEero K YacTHOMY, HEpEeIKO
BBHIOMPAIOT ~HEpALMOHAIbHBIE CHOCOOBI PEIICHMs, HWHOIAa OrPaHUYMBAIOTCA
MaHUIYJISIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuum TreoMeTpUYECKOro Marepuana oOyuatomecs ¢ 3IIP
CTAIKUBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccyx1eHus. HenmpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPUU
NPUBOIUT K OLIMOKAM B PELIEHUM TeoMeTpHueckux 3anad. OOydyaromiuecs MOryT
MOJIMEHUTH (POPMYJTy, HETIPAaBUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOkam B
pelIeHUH  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIE
npeactaBieHus. MM CIOXKHO BBINIOJHUTh YEPTEK K YCIOBHIO, B NUCHhMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEKY.

ToO4YHOCTH 3alIOMUHAHUSI ¥ BOCIIPOM3BEIEHUSI YUYEOHOTr0 Marepuaia CHUKEHBI
M0 TMPUYMHE CJIA0OCTH MHECTHYECKOW MAESTENbHOCTH, CYKEHUS OObeMa MaMsTH.
O6yuaroutumest ¢ 3IIP Tpebyercst Gosibllle BpeMEHHM Ha 3aKpeIieHHe maTrepuana,
aKTyaiau3auus 3HaHUH M0 ONope MPHU BOCIIPOU3BEICHHH.



JUia  npeonosieHuss  TPYJHOCTEH B M3YyYEHUM Yy4yeOHOro IpeaMeTra
«MaremaTuka» HeOOXoAMMa afanTaius oobemMa U Xapakrepa yueOHOro maTepuania K
MI0O3HABATEJIbHBIM BO3MOXHOCTSIM yvamuxcsa ¢ 3IIP. Cnengyer ydeOHbII Marepuan
MPETNOAHOCUTh HEOONBUIUMHU MOPIHSIMH, YCIOXHSSI €ro MOCTENEeHHO, M3BICKUBATH
CcoocoObl  aJanTallMM  TPYAHBIX  33JaHUI, HEKOTOpbIE TEMbl JaBaTh Kak
03HAKOMHUTEJIBHBIE; UCKJIIOYaTh OTJEIbHBIC TPYIOHBIE  JIOKa3aTeJIbCTBA;
TEOPETHYECKUII MaTepuanl pPEKOMEHAYETCA Hu3ydaTb B HPOLECCE MNPAaKTHYECKOM
NEATENBbHOCTH II0 pPEIICHHIO 3a1ad. OpraHudyeckoe €AUMHCTBO IPAKTUYECKOW H
YMCTBEHHOM JI€ATEIbHOCTH Y4YallUXCs HA YPOKaX MaTeMaTUKH CIHOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOEHHIO Oa3UCHBIX MaTEeMaTHYECKHX 3HAaHUN U
YMEHHUM.

Hesan u 3axa4u n3y4ennst yueOHoro npeamera «MareMaTuka

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

" (opMUpOBaHUE ILIEHTPAJIHHBIX MATEMATUYECKUX MOHSATHM (YHMCIIO0, BETUYHMHA,
reomeTpuueckas  ¢urypa,  TepeMeHHas,  BEpPOATHOCTb,  (YHKIIUA),
o0ecreunBarouX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTU4eCKOro
oOpazoBanus obyuaromuxcs ¢ 311P;

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

" pa3BUTHE WHTEIUIEKTYaJbHbIX U TBOPYECKUX CIOCOOHOCTEH OOyYaromMXcs C
311P, mo3HaBarenbHOM AKTUBHOCTH, UCCIENOBATEIBCKUX YMEHUN, KDUTHYHOCTH
MBIILJICHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

" ¢opmupoBaHue (YHKIIMOHATHHOW MAaTEMaTHYECKOM TPAMOTHOCTH: YMEHUS
pacmo3HaBaTh  MPOSIBJICHUS  MaTeMaTHYECKUX  TOHATHNA, OOBEKTOB U
3aKOHOMEPHOCTEM B pEAIbHBIX MKWU3HEHHBIX CHUTyalUsIX WU MPU HU3YUYEHUU
JIPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dbopMynupoBaTh UX Ha SA3bIKE MaTEeMaTHMKH M CO3/1aBaTh MaTeMaTHUYECKUE
MOJI€JI, TPUMEHSITh OCBOEHHBIM MaTeMaTU4YECKU anmapar sl pelIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/Ja4y, WHTEPIPETHPOBAT UM  OLICHHBATh
MOJIyYE€HHbBIE PE3YIIbTATHI.

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

* ¢opmupoBarh y oOyuatomuxcsi ¢ 3IIP HaBbiku ydeOHO-NO3HABATEILHOMN
NEeATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK paAlMOHAIBHBIX IyTEH ee
BBITIOJIHEHHU S, OCYILIECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTyalbHOMY pa3BUTHIO, (OPMHUPOBATh KauecTBa,
HEOOXOMMBIE UEIOBEKY ISl TOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MAaTEMATHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTHU K MPEOJOICHUIO
TPYAHOCTEH;

* ¢opMUpOBaTh KIIOYEBHIE KOMIIETCHIIMHM YYalluXCi B paMKax MPEIMETHOU
obnactu «Martematrka 1 HHPOPMaTHKaY;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOyuatomuxcs ¢ 3I1P;



" OCYUIECTBISITh KOPPEKIMIO MO3HABATEIBHBIX MporeccoB oOyuatomuxcs ¢ 311P,
HEOOXOAMMBIX JUIsi OCBOCHHSI MPOTPAMMHOIO Marepuaja 1o Yy4eOHOMY
npeamMery;

" MpeaycMaTpuBaTh BO3MOKHOCTH KOMIICHCAITUU OOpa30BaTEIIbHBIX Je(PUIIMTOB
B OCBOCHMHU IPEIIECTBYIONIET0 MPOrPaMMHOTO MaTepuaja y 0OyqaroImuxcs ¢
3I1P u HETOCTATKOB B MX MATEMaTU4YECKOM Pa3BUTHH;

" chopMHUPOBATH YCTOWUUBBIA UHTEPEC YUAITUXCS K TIPEIMETY;

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

BBIUMCIICHUS», «AlnreOpa» («Anredpanueckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBaY), «Dynkuum», «leomerpus» («l'eomerpuueckue GUIypsl U HX
CBOMCTBaY, «3MepeHrne reoMeTpuYECKUX BEIMUUHY ), «BepOSITHOCTDh U CTATUCTUKAY.
JlaHHbIC JTMHUU Pa3BUBAIOTCS MapajuIeNbHO, KaX/las B COOTBETCTBUH ¢ COOCTBEHHOU
JIOTUKOHM, OJHAKO HE HE3aBUCMMO OJHA OT JPYyrod, a B TECHOM KOHTaKTe€ H
B3auMojerictBui. Kpome »3Toro, mx oOBEAMHSET JIOTUYECKas COCTaBIIAIONIAS,
TPaJUMIIMOHHO TIPUCYIIas MaTeMaTUKe U MPOHU3BIBAIONIAS BCE MATEMAaTUYECKHUE
Kypchl u coaepxkarenbHble JuHuM. CdopmynupoBanHoe B DenepaibHOM
rOCy/IapCTBEHHOM 00pa30BaTeIbHOM CTAaHAApTE€ OCHOBHOTO OOIIEro 00pa3oBaHUS
TpeOOBaHHE «YMETh ONEPUPOBATh IMOHATUSAMH: OIpPENEIECHUE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE pACMO3HaBaTh HCTUHHBIC M JIOXKHBIE BBICKA3bIBAHMS,
MIPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHWUA W OTPULAHUS
BBICKA3bIBaHUI» OTHOCHUTCSI KO BCEM KypcaMm, a (GOPMHUPOBAHUE JTOTHYECKUX YMEHUM
pacrnpezaensercs MO BCeM TrogaM oOOy4deHHMsT Ha YpPOBHE OCHOBHOTO OOUIEro
oOpa3oBaHUs.

Conepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yabTaram
ocBoeHusi dDenepanbHON pabouell TPOrpaMmbl, pacHpPeeIEHHBIM 10 TolIaM
o0y4eHUsl, CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIMIUAIBHBIM BOMNpocaM oOydaromuecss oOpalajiuch HEOAHOKPATHO, YTOOBI
OBJIQJICHUE MATEMATUYECKUMHM TIOHATUSIMU U  HABBIKAMU  OCYIIECTBIISIIOCH
MOCJIEI0BATENbHO U MOCTYNATENbHO, C COOMIOACHUEM IPUHIIMIA IPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOUAJIMCh B OOIIYH) CHUCTEMY MAT€MAaTHUYECKUX MPEACTaBICHUM
obyuaromuxcs ¢ 311P, pacuupsis u yry0msisi €€, 00pa3ys MpOUYHbIe MHOKECTBEHHBIC
cBs3u. OOumMe 1enu u3ydeHus: yueOHoro npeamera «MatemaThkay NpeCcTaBICHbI B
denepanpHOM pabodeit mporpaMmMe 0OCHOBHOTO O0IIero 00pa3oBaHus.

Oco0enHoCTH 0TOOPA M aJANTAIIMN Y4eOHOr0 MaTepHasa 0 MaTeMaTHKe

OOyuenue yueOHOMYy mpeamery «MaTemaTuka» CTPOUTCS Ha CO3JaHUH
ONTUMAJbHBIX YCIOBUU JJI YCBOCHUS MPOTrPAMMHOIO Marepuaia 00ydJarolMMUCs C
3I1P. bonpiioe BHUMaHue yaenseTcss 0T00py yd4eOHOro marepraia B COOTBETCTBUU C
INPUHILIUIIOM JOCTYIHOCTH TPU COXpaHEHUH oOIero 06a3oBOro YpOBHsS, KOTOPBIN
JOJKEH IO COMIEPKaHUI0 U 00beMy ObITh alanTUPOBaHHBIM A1 oOyuatoutuxcs ¢ 3I1P
B COOTBETCTBHM C HMX OCOOBIMH 00pa3oBaTelbHBIMH MOTpeOHOCTAMH. Cremyer
oOynerynTh OBJaJeHUME MarepuaiioM oOyuaromumuca ¢ 3[IP mocpeactBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMAaTHUYE€CKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



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

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

HN3menenus nporpammsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3ydaThb CIEAYIOIIUE TEMBI:
«Pumckass nymepanus», «PaBHble Quryps», «umunap, konyc, mapy», «Kyo»,
«IIpssMOyTONIBHBIN Mapauiesienuneny, «llepemenienue no KOOPAUHATHOU MPSAMON»,
«Mopayne uucnay, «HuciaoBble NpoMexyTKu»; «Macmrtad» (HM3yyaeTcss B Kypce
«I"eorpadus»); «M300pakeHne reoMmeTpuuecKkux GUryp Ha HEJIMHOBAHHOM Oymare ¢
WCIIOJb30BAaHUEM LHUPKYJIsS, JIMHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
okpyxHocTH», «Ilmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsaMeie», «OceBasg W LIEHTpajbHasi CUMMETPUN» (M3y4daeTcs B Kypce F€OMETPHH);
«beckoHeuHbIe TMEepPUOIUYECKHE IEeCATUYHBIE IpoOu. JlecaTnuHoe NpuONIMKEHHE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreOpsbl).

Crenyer yMEHBIIMTh KOJIMYECTBO 4YacOB Ha cleAyronme Temsl: «PemeHne
JOrUYeCKun 3amau», «JlnmHa otpeskay, «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOXEHUS», «3an1Ch MPOU3BEICHUS C OYKBEHHBIMU MHOXUTEIAIMI», «[locTpoeHue
KOH(Urypanuii U3 dacteid MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
oymare», «Jlenurenu u kpatseie. [lpusnaku ngenumoctny», «Hambonbpmmili oOmimii
JeNnTeNb U HauMeHbllee oluiee KpaTHoe. [[enMMOCTh CyMMBbI M IPOU3BEICHUS.
«IIpuBenenne npobu K HOBOMY 3HaMeHarteno», «Haxoxmenue vactu 1enoro u
Hesnoro mo ero vactu». «OKpyrieHue AecATU4YHbIX ApoOei». «Pemenue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «(CocTaBieHuE OYKBEHHBIX BBIPAKCHHI
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
3HAMEHATENI0, YMHOXXEHHUE U JCJICHHE JECATUYHBIX Apo0Oeid, n3mMepeHue yriaos; 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:
«ppaunonanbaeie uyncina. JleficTBuTenbHbIe unciay, «CpaBHEHUE NEeHCTBUTEIbHBIX
quces, apupMETHICCKUE JCHCTBUS C JACHCTBUTCIBHBIMU 4uciaaMuy», «HaxoxmaeHue
MpUOMIKEHHBIX 3HAYCHHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUW TPETbEU M YETBEPTOM CTEIICHEU PAa3JI0KEHUEM Ha MHOXKUTEIN», « DyHKIHS
y =Vx 1 ee Tpadux», «IIOrpelmHOCT, U TOYHOCTb TPHOMIKEHUD, «UeTHBIE U
HeueTHble QyHKIMN», «DyHKIMA y=x"», « DyHKIMsA y= ax?, ee rpadMK M CBOMCTBA.
I'paduxu pyHkmil y= ax? + n u y=a(x-m)2, «YpaBHeHHE C IByMsl IEPEMEHHBIMH K
ero rpapuk», «['paduueckuii crmoco® pelIeHHs CUCTEMBI  ypaBHEHHID»,
«M300paxenue 4aeHOB apu(PMETHUECKON M T€OMETPUYECKON MPOrpeccuil TOUKaMu



Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIMOHEHUHAIbHBIM pOCT. CIOXKHBIE
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
JMHEHHBIX YPAaBHEHUIN U CUCTEM JMHEHHBIX ypaBHEHUN», «CBOKCTBA KBaIpaTHUYHON
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 KBAJ[PaTHOTO KOPHS»; HAa TOBTOPEHUE, pelIeHue 3ajad,
npeoOpa3zoBaHue BBIPAKEHU, a TAK)KE Ha 3aKpEIICHUE U3YYEeHHOT0 MaTepuarna.

I'eomerpusn

Crnenyer OCHOBHOE€ BHHUMAHHE YAECIUTh MPAKTUYECKOW HAIMPABIECHHOCTH Kypca,
HUCKJIIOYUB U YIPOCTUB HaWOOJEe CIOXKHBIA JUIsi BOCHPHUSATHUS TEOPETUUECKUU
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
MenuaHb», « Teopema Daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroiibHukay, «l3MeHeHHue TPUTOHOMETPUYECKUX  (PYHKIUH  TIpH
BO3pacTaHuu yria», «QP@opMmylbl s paJdyCcOB BIUCAHHBIX U OMUCAHHBIX
OKPYKHOCTEM  NPaBWIBHBIX  MHOIOYTOJIBHHKOB»,  «YPaBHEHHE  MPAMOW»,
«JlBmxxenue», «CBolcTBa ABMXKEHUS», «Teopema O MPOU3BEACHUN OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEACHNUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPATE KACATEIBbHOW.

Crnenyer yMEHBIINTHh KOJMYECTBO YacOB Ha H3yyeHHE TeM: « CHMMETpUYHbIC
¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «lIeHTpasibHas CUMMETpPHS»,
«ITapamnensusiii  epenocy, «lloBopot», «IlpeodpazoBanne 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 3a1a4 U IOBTOPEHUE.

BeposiTHOCTH M CTATHCTUKA

B cBs3u ¢ Tem, 4TO MaHHBIA KypC BBI3BIBACT HAMOOJBIINE CIOXHOCTH IS
oOyuvaroruxcst ¢ 3[1P, cBs3aHHBIE CO CHUXEHHBIM YPOBHEM pAa3BUTUS CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3yYeHHUE JIOJDKHO CTPOUTHCA Ha 0a30BOM YpOBHE U
JOCTYITHOM ISl YYEHUKOB Matepuane. OCHOBHOE€ BHHUMAHHUE CIEAYET YACIUTH
pa3zenaM, CBA3aHHBIMHA C TOBTOPEHHEM IMPOWJICHHOTO MaTepuayia, YBEIUYUTH
KOJIMYECTBO YNPAXKHEHUM U 3aJIaHUN, CBS3AHHBIX C MPAKTUYECKOW HEATEIbHOCTHIO
00yJarommxcs.

HeoGxonumo mepecMOTpeTh COAEpKaHUE TEOPETUUECKOTO Marepuaia u
XapakTep €ro M3JIOKEHHUS: TEOPETUUYECKUU MaTepuaj MNPEnoJHOCUTH B MPOIIECCE



pelieHnsl 3a7a4 U BBINOJIHEHUS 3aJaHUM HarisgHO-IIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BHIBOJIA M 3aIIOMHHAHUA CIIOKHBIX (OPMYJI, PEIICHUS HECTaHAApTHHIX,
TPYNOEMKHX 3a/laHui. P11 TeM cienyeTr u3ydaTh 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
00pa30BaTeNbHON OpraHu3alrel U 3aBUCUT OT OCOOCHHOCTEN TPYIIIbl 00yYarOIIXCA
¢ 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
«MaremaTuka»

ConepxaHue 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 1715 JaHHON KaTeropuM AeTel, 00ecreunBaronye
OCMBICJIICHHOE OCBOCHHME COJEp)KaHHUS O0Opa30BaHUS IO NPEIMETYy: YCHIECHUE
IIPEAMETHO-TIPAKTUYECKON JEATENBHOCTH C aKTUBU3ALMEN CEHCOPHBIX CHCTEM;
Yepell0BaHWE BHJIOB JEATEIbHOCTH, 33JCHCTBYIOUIMX pa3JIMYHbIE CEHCOPHbBIC
CUCTEMBI; OCBOEHHE MaTepHaia C OMOPO Ha aJITOPUTM; «IIOIIArOBOCTHY B U3yUYE€HUU
Marepuana; HWCIOJIb30BaHUE JOMOJHUTEIbHOM BHU3YaJbHOM OMOpPHI  (CXEMBI,
ma0JIOHbl, ONOpPHBIE TAaOJIMIIBI); PEYEBOM OTYET O TMPOLECCe M PEe3yJbTare
NEeSTEIbHOCTH; BBIMIOJHEHUE CIELMANIBHBIX 33JlaHui, 00eCTIeUnBaIOIIUX KOPPEKIUIO
peryiasiuuM  y4eOHO-TIO3HABATENbHON JESATENBbHOCTH M KOHTPOJb COOCTBEHHOIO
pe3ynbTara.

@denepanbHas TEMaTUYECKas U TEPMHUHOJIOTMYECKAsl JIEKCUKA COOTBETCTBYET
DAOII O0O0.

Jnst oOyuarormuxes ¢ 3I[IP cymiecTBeHHBIM SIBISIOTCS TPUEMBI PabOTHI C
JEKCUYECKUM MaTepuanoM mo mnpeamery. [IpoBogutcs cneuuanbHas padoTa Mo
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 y4eOHOM IJIaHE

B cootBerctBuMm ¢ DenepanbHbIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO 0011ero oOpa3oBaHus Y4eOHBIM TpenMer «MaremaTuka
BXOJIUT B TMpeIMeTHyI o0jacth «MaTtematnka W HWHPOPMATHKA» € SIBISIETCA
o0si3aTeNbHBIM 111 u3ydeHusi. 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» (BKIIOYAsl 3JIEMEHTHI



CTaTUCTUKH M TEOpHH BeposTHocTei) u «['eomerpus». Hacrosmieit nporpammoi
BBOJIUTCS CAMOCTOSITEJIbHBIN YU4E€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 kiacce — 170 gacoB (5 4acoB B HeJEN0), B 7 Kjacce —
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 pe3ybTaThl 0CBOCHUA Y4eOHOro npeamera «Maremaruka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusi

W3ydyenne wmareMaTMKM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
HaMpaBJICHO Ha JAOoCTIKeHUEe oOyyaromuMucs ¢ 3[1P nuuHOCTHBIX, MeTanpeaMeTHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yUEOHOTO MpeaMETa.

JIMYHOCTHBIE Ppe3yJibTaThbl OCBOCHHUSI MPOrpaMMbl 1O  MaTeMaTHKe
XapaKTEPU3YIOTCS:

NATPUOTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpPECa K MPOILJIOMY M HACTOSIIIIEMY POCCHIICKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTMKEHUSIM POCCUUCKAX MAaTEMATUKOB U POCCHICKON
MaTeMaTUYECKOM IIKOJIbI, K UCIOIb30BAHUIO ATUX JOCTHXKCHHUH B JIPYTrUX HayKax U
MPUKIAAHBIX cepax;

rPasKIAHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peaU3alluu €ro
MpaB, MPEACTABICHUEM O MAaTEeMaTHUYECKUX OCHOBaX (YHKIIMOHUPOBAHHUS PA3TMUHBIX
CTPYKTYp, SIBIEHUH, MPOIEAYp TPaKIAHCKOTO o0OIecTBa (HampuMmep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXICHHIO JTHYCCKUX TIPoOJIeM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTWKEHU HayKH, OCO3HAHMEM Ba)KHOCTH
MOPaIbHO-3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YUEHOTO;

TPYAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTU€ B PEHICHUU MPAKTHUYECKUX 3aja4
MaTeMaTUYeCKOW HampaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTeMaTH4EeCKOTO
oOpa3oBaHus Ha MPOTSHKEHUU BCEW JKU3HU [UIS YCHEWIHOW mnpodeccuoHalIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BBIOOPDOM U
MOCTPOCHUEM HHAWBUYaTbHON TPACKTOPUM OOpa30BaHMS M >KU3HCHHBIX TUIAHOB C
y4ETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTUYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  DMOIMOHAILHOMY H  OCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/a4, PEIICHUW, PACCYKICHUN, YMEHHUIO BUICThH
MaTeMaTU4eCKre 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAIMe B JIEATCJIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOALI U
oO1iecTBa, TOHMMAaHMEM MaTEMaTUYeCKOM HayKh Kak cQepbl YeIoBeueCKOM
NEATEeIbHOCTH, ATAloOB €€ Pa3BUTHUA W 3HAUMMOCTH JIJII Pa3BUTHS ILMBUJIU3AINH,
OBJIQJICHUEM S3BIKOM MaTeMaTUKU W MaTeMaTH4YeCKOM KYyJIbTYpOWl KaK CpPEICTBOM



NO3HaHWsI MHpa, OBJIAJEHUEM NPOCTEHIIMMU HaBBIKAMU HCCIEI0BATEIbCKON
JeSITeIbHOCTH;

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

TOTOBHOCTBIO TPHUMEHATH MaTeéMaTHYEeCKHE 3HaHHs B HWHTEpecax CBOETO
37I0pOBbs,  BEICHHS  3J0pOBOro  oOpa3a  JKM3HUM  (340pOBOE  IHTaHUE,
cOaNaHCUPOBAHHBI PEKUM 3aHATUH U OTAbIXa, peryispHas (¢uznyeckas
aKTUBHOCTbH), C(POPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTO € MpaBa JPYyroro 4ejJoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHUE:

OpUEHTALMEN Ha MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUN JJIs pelIeHMs 3a/1ad B
00JIacCTU COXPAHHOCTU OKPYXKAlOIIe cpesbl, INITAHUPOBAHUS IIOCTYIIKOB M OLIEHKH MX
BO3MOKHBIX TOCJEACTBUNA MJI1 OKpPYXKaloIeld Cpedbl, OCO3HAHUEM III0OAIBHOTO
XapakTepa SKOJOTHIECKUX MPOOJIEM U MMyTeH X PEIICHUs;

ajanTauusa K M3MEHSIOUIUMCS YCJOBHSM COLMAJIbHONW M NPHPOAHOI
cpeabl:

TOTOBHOCTBIO K JICWCTBHUSIM B YCIOBHUSX HEOMPEIACIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO IESITeNbHOCTh, B TOM YHUCIE
YMEHHE YUUTHCS Y IPYTHX JIONEH, MTPHOOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC
3HaHWA, HABBIKU M KOMIIETEHIIMU U3 OTBITA IPYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAHHMM HOBBIX 3HAaHUM, B TOM 4YHCIIE
bopMynHpoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JC(QUUUTHI COOCTBEHHBIX 3HAaHUNH U
KOMIIETEHTHOCTEM, TNIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CHUTYallMl0,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMl0 Kak BbI30B, TpeOyIOIUH KOHTPMEpP, KOPPEKTHPOBATh
NpUHUMAaeMbIe pEIICHHs] W JAEUCTBUA, (HOPMYIUpOBaTh M OILEHUBATh PUCKH W
MOCJEICTBUS, POPMUPOBATH OIBIT.

MeTtanpeaMeTHbie pe3yabTaThl:

B pesynprare ocBoeHHS MPOrpaMMbI MO MareMaTHKE Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanusi y oOyuatomerocs ¢ 3IIP  Oymyr cdopMupoBaHbl
METanpeMETHBIE PE3YIbTAThl, XapaKTEPU3YIOMINECs OBIAJCHUEM yYHHBEPCaTbHBIMU

MMO3HABaTCIILHBIMHA JICUCTBUSIMU, YHHUBEPCAIIbHBIMU KOMMYHHKATHUBHBIMU
JNEVUCTBUSAMU U YHUBEPCAITBHBIMU PETYJISITUBHBIMU JICHCTBUSIMH.

OBJagenue YHUBEPCAJIbHbIMHA Y4eOHBIMU NO3HABATEJbHBIMH
JeliCTBUSIMU

YCTaHABJIMBATh  MPUYUHHO-CIECJACTBEHHBIE CBS3M B  XOAE€  YCBOCHHS
MaTeMaTUYECKOro MaTepuaa;

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

C TIOMOIIBIO YYHTENSI BBIOMpPATH CHOCOO pPEIICHUST 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;



NOHMMATh M HWHTEPIPETUPOBATh HMH(DOPMALMIO Pa3IMUYHBIX BHUIOB U (HOpM
MPEICTABJICHHUS;

WUTIOCTPUPOBATH PelllaeMble 3a1a4 rpa)uuECKUMH CXEMaMU;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

MOHMMATh U UCIIOJIF30BaTh MaTEMaTHUYECKHUE CPEICTBA HATVIATHOCTHU (TpaduKu,
auarpaMMbl, TaOJMUIBl, CXEMbl W JAp.) Ui WUIOCTpAalUd, HHTEpIPETAIIH,
apryMeHTaluu.

OBiageHne  yHUBEPCAJIbHBIMH  yY4e€OHbIMH  KOMMYHHUKATHBHBIMH
AEeUCTBUSAMMU:

OpPraHM30BbIBATh YUEOHOE COTPYJHUYECTBO M COBMECTHYIO JAESTEIBHOCTH C
YUHTEIIEM U CBEPCTHUKAMM B IIPOLECCE PEIICHUS 3a1a4;

B3aMMOJIEMCTBOBATh U HaXOUTh OOLIME CIIOCOOBI paboThl; padoTaTh B rpyIIIE:
HaxXOAUTh OOIlee pelleHre U pa3peliaTb KOH(IMKTBI Ha OCHOBE COTIJIacOBaHUs
MOo3WLMA W y4yéTa  HMHTEpPEcOB;  CilywaTb  nHapTtHépa;  (OpMYJIUpOBATH,
apryMEHTUPOBAaTh U OTCTAaUBaTh CBOE MHEHUE;

IIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPU HAIWYUU PA3ZHBIX 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;

BBIMOJHATh CBOIO 4YacTh PabOThI, JOCTUIAaTh KayeCTBEHHOIO pe3yJbTaTa M
KOOPJIMHHUPOBATh CBOM JIEUCTBUS C IPYTHUMH YICHAMU KOMaH/bL;

OLIEHMBATh KaYECTBO CBOETO BKJIa/a B OOLIUI MPOTYKT.

OBiaseHne YHMBEPCAIbHBIMH Y4eOHBIMH PeryJIssTHBHBIMH ACHCTBUAMMU:

CTaBUTh 1I€JIM, BBIOMPATh U CO3[aBaTh AJITOPUTMBI JUIsl pELICHHs] 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;

aJIeKBaTHO OLICHMBATh MPAaBUJIBHOCTb WM OLIMOOYHOCTH  BBINOJHEHUS
yueOHOW 3amauu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE 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;

NOHUMAaTh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEeSATENbHOCTH, ONPENENATh MO3UTUBHBIE M3MEHEHUS W HaNpaBlICHMs, TPEOyrolue
nanbHeuIen padoTsl,

pEeryaupoBaTh ClOCO0 BBIPAXKEHUS IMOLIHIA.



[IpenmeTHble  pe3ynbTaTbl  OCBOEHUS  IPOrpaMMbl MO  MaTeMaTuKe
MPEJCTaBICHbI 10 TogaM OOy4YeHMsI B pamMKaxX OTJEIbHBIX Y4eOHBIX KypcOB: B 5—6
KJlaccax — Kypca «Marematuka», B 7-9 kinaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposATHOCTh U CTaTUCTHKA.



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

Hean n3yyeHusi yuedOHOro Kypca

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

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

" pa3BUTUE WHTEJUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH OOydYarOMIMXCS C
3I1P, mo3HaBaTrenbHONW AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, UHTEpPECA K
W3YUYEHUIO MAaTEMaTUKH;

* noxBeneHue oOyuaronuxcs ¢ 3[IP Ha pmocTymHOM JUis HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSA3M MaTEMAaTUKHU U OKPY>KAIOIIEr0 MHUPA;

" (opmupoBaHue (YHKIUOHATBHOM MAaTeMaTHYECKOM TIPaMOTHOCTH: YMEHHUS
pacrio3HaBaTh MaTeMaTU4YeCKuEe OOBEKTHI B PEalIbHBIX )KM3HEHHBIX CUTYaIUsX,
MPUMEHSTh OCBOCHHBIE YMEHHUS MJIA PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IMOJTYUYEHHbIE pE3YyNbTaTbl W OLIEHUBAaTh KX Ha
COOTBETCTBHE NPAKTUYECKON CUTYaLINU.

OcCHOBHBIE JIMHUU COJEpPKaHUS Kypca MaTeMaThku B 5—6 Kiaccax -—
apudMeTnyecKas U TeOMETpUUECKas, KOTOPhIE pa3BUBAIOTCS MapalieIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOW JIOTUKOM, OJJTHAKO, HE HE3aBUCUMO OJ[HA OT JPYroH, a B
TECHOM KOHTAaKT€ W B3aUMOJCHCTBUU. Takke B Kypc€ MPOUCXOAHUT 3HAKOMCTBO C
AJIEeMEHTaMU aJreOphbl U ONMUCATENbHON CTAaTUCTUKHU.

N3yuenue apudmerndeckoro Marepuaiga HauYMHAETCS CO CUCTEMAaTU3alHMHU U
Pa3BUTHS 3HAHUN O HATypaJbHBIX YMCIAX, MOJYYEHHBIX B HayanbHOW mikose. Ilpu
ATOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBLHON TEXHUKU W (HOPMUPOBAHUE HOBBIX
TEOPETHUYECKUX 3HAHUM COYETAETCS C PA3BUTHEM BBIYMCIHUTEIBHON KYJIbTYpbI, B
YaCTHOCTU C OOyYEHHUEM MPOCTEUIIMM NpHEMaM MPUKHUAKUA U OLUEHKH PE3YJIbTaTOB
BbIUMCIEHNA. M3ydyeHue HaTypalbHBIX 4YHCENl IIpoJopkKaeTca B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHSATUSIMU TEOPUH JIETUMOCTH.

Jpyroii KpymHbIi OJ0K B COAEpKaHUH apu(dMETUUECKONU JTMHUU — 9TO JIPOOHU.
Hauano u3ydennsi 0OObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. ITo
NEepBBIA 3Tan B OCBOEHUM APOOEH, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UIesIMHU, TOHATUSIMH TeMbl. [Ipum 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUCHHIO AECSITUUHBIX Ipo0eil, 4To 1enecoo0pa3Ho
C TOYKH 3PEHUS JIOTUKU W3JIOKECHUS YMCIIOBOW JIMHUM, KOTJa IIpaBuia JACHUCTBUU C
JNECATUYHBIMA JIPOOSIMH  MOKHO OOOCHOBATh YK€ M3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JIEUCTBUN C OOBIKHOBEHHBIMHU APOOSIMU. 3HAKOMCTBO C JECATUUYHBIMU
ApOoOSIMU PACHIMPUT BO3MOKHOCTU JIJISi MOHUMAHUS OOYYaroIUMHUCS TPUKIATHOTO
MIPUMEHEHUSI HOBOM 3aIlMCH MPU U3YYEHUHU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucnonp3oBannd. K 6 kimaccy OTHECEH BTOpPOM HTam B HW3YYEHUHM JpoOeH, e
MIPOUCXOUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS U MpeoOpa3oBaHUsi IpoOeH,
OCBOEHHE HOBBIX  BBIYUCIUTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHUKH
BBIYHCIICHUM, B TOM YHCJI€ 3HAYCHUI BBIPAKECHUM, COJEPKAIINX U OOBIKHOBEHHBIC, U



JECATUYHBIE JPOOU, YCTAaHOBJIEHUE CBSI3€M MEXAy HUMH, PACCMOTPEHUE NMPUEMOB
penieHus 3aga4d Ha apobOu. B Havasie 6 Kiiacca MPOUCXOAUT 3HAKOMCTBO C MOHSITHEM
IIPOLIEHTA.

OCo0OeHHOCTHIO U3yUEHUS TOJOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBISETCS
TO, YTO OHM TaK)KXE€ MOTYT paccMaTpuBaTbCid B HECKOJBbKO 3TanoB. B 6 kiacce B
Hayayne u3ydeHus TeMbl «lloJI0KUTeNbHbIE U OTPULATENbHBIE YKCIIA» BbIACIACTCS
noareMa «Llenble 4ncma», B pamMkax KOTOPOM 3HAKOMCTBO C OTpPULATEIIBHBIMU
YucjaaMd U JICUCTBUSMH C TIOJIOKUTEIBHBIMA W OTPUUATEIbHBIMA YHCIAMH
IPOUCXOJUT HA OCHOBE COJIEPIKATEIIBHOTO MOAX0Ja. JTO MO3BOJISIET HA JOCTYITHOM
YPOBHE TO3HAKOMUTH YYaIIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHSATHSIMU
TEMbI, B TOM YHUCJE M C MpaBUJIaMU 3HAKOB TIPHU BBINOJIHEHUH apUPMETHUECKUX
neictBui. M3ydeHue pallMOHAIBHBIX YHCEI HA STOM HE 3aKOHYMTCS, a Oyner
IPOJOJDKEHO B Kypce anredpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM MPOXOJOM BCEX
MPUHIUIUAIBHBIX BOINPOCOB, TEM CaMbIM pa3[eleHHe TPYAHOCTEH 00Jieryaer
BOCIIPUSITUE MaTepualia, a paclpe/ieieHue BO BPEMEHH CIIOCOOCTBYET MPOYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Ipn 0OyyeHUM pEIICeHHIO TEKCTOBBIX 33Jad B 5—6 Kjaccax HCHOJb3YHOTCS
apupmeTnyeckue MpuémMsl penieHus. TeKkCcToBbIe 3a7auu, pelaeMble TP OTPadOTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjaccax, pacCMaTpyBAIOTCs 3a1add CIIECTYIOMINX
BUJIOB: 33Jaud Ha JBWKEHUWE, HA YacTH, Ha TMOKYINKH, Ha pabdoTy u
IIPOU3BOAMTENIBHOCTD, Ha MPOLEHTHI, HA OTHOWIEHUsA W npornopuuu. Kpome Toro,
oOyuJaronuecs: 3HaKOMSTCS C MpUEMaMM pElIeHus 3a1ad 1epedopoM BO3MOKHBIX
BapHaHTOB, ydarcs paboraTh ¢ MH(popmauuen, rnpeacraBieHHOW B ¢opMe Tabiuil
WM TAarpamM.

B ®enepanbHoii paboyeil mporpamMme MpeaycMOTpeHo (opmupoBaHue
MPOMNEAEBTUUECKUX allreOpandecKux mpecTaBieHnil. bykBa kak CMUMBOJI HEKOTOPOTO
Yucjaa B 3aBUCHMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTAa BBOJMTCS IOCTENEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO HCIOJIB3YETCS MPEXKIE BCEro sl 3alucu O0UIuX
YTBEPXKICHUM M  MpeiokeHud, (opMys, B YaCTHOCTH [JIi  BBIYMCIICHHUS
r€OMETPUYECKHUX BEJINYHH, B KAYECTBE «3aMECTUTEISD YUCIIA.

B kypce «Marematukm» 5—6 KJIaccoB MPEACTABICHA HArJSHAS F€OMETPHS,
HalpaBj€HHasT Ha pa3BUTME OOpPa3HOrO0  MBIIUICHUS, MPOCTPAHCTBEHHOI'O
BOOOpaXeHusi, H300pa3UTENbHBIX YMEHUH. OTO BaXKHBIA dTall B HU3YYCHHUH
Ir€OMETPUHN, KOTOPBIA OCYILECTBIIIETCS HA HAIJSIIHO-NIPAKTHUYECKOM  YPOBHE,
OMHUpaeTCsl Ha HarasigHo-o0pa3Hoe MbIIUIeHHe oOyvatouixcsa. boinbmas posb
OTBOJUTCS MPAKTHUYECKOW IEATEIBbHOCTH, ONBITY, SKCIEPUMEHTY, MOAECIHPOBAHUIO.
OOyuaromuecss 3HaKOMSITCSI C TEOMETPUUYECKUMHU (GUTypaMH Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTYypalusMH, ydaTcsi u3o0pakaTh MX Ha
HEJIMHOBAaHHOW M KJIETYaTOW Oymare, paccMaTpHUBAIOT WX MPOCTeHIme cBoicTBa. B
Mpoliecce U3yuyeHUs HArIsAHOW reOMETpUU 3HaHUS, TIOJyYeHHbIE 00yYaroUUMUCS B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



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

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kjlaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEJAENIO B TEUCHHUE KaXKJI0ro roja oOydeHus:, Bcero He meHee 340
y4eOHBIX YaCOoB.

COJEPXKAHUE VUEBHOI'O KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUEHIS)

S KJIACC

HarypajbHble 4nciia v HyJIb

Harypansnoe uwncno. Psg narypanbubix uucen. Yucno 0. U3oOpaxenue
HATypaJIbHBIX YHCET TOYKaMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[TozunmonHass cucrema cyucieHus. *PuMckas Hymepalus Kak MpuMep
HETIO3UIMOHHOM CUCTEMBI CUMCIEHUS ™}, JlecATUUHAs CUCTEMA CUMCIICHUS.

CpaBHEeHUE HATypaJbHBIX YHUCEJ, CPABHEHHWE HATYpaJbHBIX YUCEN C HYJIEM.
Crnioco6bl cpaBHeHUs1. OKpyTIIeHHE HATYyPaTbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKCEN; CBOMCTBO HYJISI IIPHU CIIOKEHUU. BbruutaHue
KaK JIeWCTBHE, OOpAaTHOE CJIOKEHUIO. YMHOXEHUE HATypaJbHBIX YUCEJ; CBOWCTBA
HYJISl U €IMHULBI IPU YMHOKEHHH. [[ereHune kak neicTBre, 00OpaTHOE YMHOKEHUIO.
KomrioHeHTsl  neMcTBuUHM, CBs3b  Mexkay HuMmHU. [IpoBepka  pesyibTara
apupmeTnyeckoro neuctBus. IlepemecTUTENbHOE M COYETATEIbHOE CBOMCTBA
(3aKOHBI) CJOXEHUS M YMHOXEHHsS, *paclpeiesIuTeIbHOe CBOMCTBO (3aKOH)
YMHOKECHHST ™.

Hcnonp3oBanue OykB 111 0003HAUEHUS HEW3BECTHOIO KOMIIOHEHTA U 3aIlUCU
CBOMCTB apu(METUUECKUX JACHUCTBUM.

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

CreneHb C HaTypaJlbHbIM I[IOKa3aTelieM. 3alkCh 4YWCIa B BHJE CYMMBbI
Pa3psIHBIX CIaracMbiX.

YucnoBoe BbIpaKeHUE. DBbplUKCIIEHHE 3HAYEHWM YHMCIOBBIX BBIPAKECHMUI;
MOPSAIOK  BBINOJIHEHUS  JeulcTBuil.  Mcmonb3oBaHWEe  MpU  BBIYMCICHUAX
MEPEMECTUTENBHOTO U COYETATENHHOIO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKEHHS,
*pacrpeaeuTeIbHOr0 CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienrie o Jpobu Kak crnocobe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmeranHas Jpoob;
MPEICTABIICHUE CMEIIAHHON NpoOW B BHUJE HEMPABWIBHOW JAPOOW U BBIACICHUE
[IEJIOM YacTU 4YMciia W3 HempaBuibHOU apoou. M3o0paxenue mpobOeld Toukamu Ha
quca0Bo# npsimoit. OcHOBHOE cBOKMCTBO apoou. *Cokparenue apooei. [IpuBencuue

1 3nech u ganee * *0603HaYEHBI TEMBI, H3yUeHHE KOTOPBIX IPOBOJUTCA B 03HAKOMHUTEIbHOM I1ane. [lenaror
CaMOCTOSTENIFHO OTIPEENIIET 00bEM H3y4aeMOro MaTepuara.



poOu K HOBOMY 3HaMeHaTento™. CpaBHeHHE TpOOCi.

CrnoxeHre M BbIYMTAHUE IpoOed. YMHOXKEHUE U JieJieHHne Apo0eil; B3auMHO-
oOpatHble 1poOu. *HaxokaeHrue 4acTu 1EJI0ro U 1EeJIoro mo ero 4actu™.

Hecsatuunas 3anuch apoOeit. IlpencraBieHue aecaTUyHOW IpoOM B BHUJE
O0OBIKHOBEHHOH. M300pakeHne AeCITUYHBIX IpoOei TOUKaMH HAa YUCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

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

Pemenue TekCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3adady  apudMeTHYECKUM crocoboM. *Perenue
JOTUYECKUX 3aiad. Pemienuwe 3amay nepeOOpoM BceX BO3MOXKHBIX BapUaHTOB™.
Hcnonb3oBaHue Mpy pelieHuu 3a1a4 TaOIUI] U CXEM.

Pemenue 3amau, coaepkalmux 3aBUCUMOCTH, CBSI3BIBAIOLIME BEJIMYUHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpEHUs:
Macchbl, 00bEMa, LIEHbI; PACCTOSAHMS, BPEMEHHU, CKOPOCTU. CBSA3b MEXAY €IMHULIAMH
M3MEPEHHUSI KaXKI0W BETUUNHBI.

Pemenne oCHOBHBIX 3a71a4 Ha JpoOu.

[IpencraBnenne TaHHBIX B BUE TaOIMI], CTOIOYATHIX JUATPAMM.

Harasignas reomerpust

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

JlnvuHa oTpe3ka, METpUYECKUE €AUHULBI JUIMHBL. JJIMHA JOMAaHOMW, EPUMETP
MHOTOyTOJbHUKA. VI3MEpEHNE U TOCTPOEHUE YTIIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsgnele mnpeacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEHCTBE QUTYP™.

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

[Inomans OpSAMOYroJibHUKA M MHOTOYTOJIBHMKOB, COCTAaBJIEHHBIX W3
MPSAMOYTOJIBHUKOB, B TOM 4ucie (puryp, m300pak€HHbIX Ha KJeTdyaTrod Oymare.
Enuaunier nsmepenns mionaau.

*HarnsgHele mpencTaBlieHUus O IPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOJIbHBII
napasuielienunes, KyO, MHOTOTPaHHUKHU. N3o6paxenue MPOCTENIINX
MHOrorpaHHukoB. Pa3Béprku ky0a u mnapamienenunena. Co3naHue Mojenen
MHOTOTPAHHHUKOB (M3 OyMaru, mMpOBOJIOKH, TIACTUIIMHA | JIp.)™.

*O0BEM MpsAMOYTOJBFHOTO Mapaiienenunena, kKyda. EauHunbl usmepenus
o0BEMa™.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHS ¢ MHOTO3HAYHBIMU HATypaTbHBIMU YHCIIAMHU.
YucrioBbie BRIpAKEHUS, TOPSIOK NEUCTBHUH, UCTIOIB30BaHNe CKOOOK. Vcnonp30Banme
IIPU BBIUYHUCIIEHUAX MEPEMECTUTEIBHOIO W COYETATEIBHOIO CBOMCTB CJIOXKECHUSA WU



YMHOXKEHHUSI,  *pachpeiieIMTeIbHOr0  CBOMCTBA  yMHOXeHUA.*  OkpyrieHue
HaTypaJbHbIX YNCEIL.

Jlenutenu W KpaTHBIC YHCIIA; *HAUOOBITNI OOITUI ACIUTETh U HAUMEHBIIEEe
oOwiee kpaTHoe. [lenuMocTh CyMMBI M POU3BENCHUS ™. JleieHne ¢ OCTaTKOM.

Apobdu

OObIKkHOBEHHAs1 J1poOb, OCHOBHOE CBOWMCTBO ApOOM, COKpaIICHHWE IpoOei.
CpaBHeHnme u ynopsaournBaHue apoOeil. Pemienune 3amad Ha HaXOXKACHHE YacTU OT
[eJOro M I1EeJoro mo ero 4actu. JlpoOHOe 4YHCIO Kak pe3yJbTar JAeJICHUs.
[IpeacraBnenue aecATUYHOM ApoOM B BHJIE OOBIKHOBEHHOM IpOOU M BO3MOXKHOCTH
Ipe/ICTaBlIeHUs OOBIKHOBEHHOM apoOM B BUJE JCCATUYHOU. JlecsTuuHbIE IpoOH U
MeTpHhuecKasi cucreMa mMep. ApudMeTHuecKue ACHCTBUS U YMCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JCCITUYHBIMU JPOOSMHU.

OtHomienue. /[leneHne B JaHHOM OTHOIIEHHMU. *Macmrad*, mnpornopuus.
[IprMeHenne MponopLUMi PH PEIICHUH 3a1a4.

[Ionatne npoueHTa. Beruncnenue npoueHTa OT BEIMYMHBI U BEJIMYUHBI 110 €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3agauy Ha
MPOLICHTHI. BhIpajkeHre OTHOLIEHUS BEIMYMH B IPOLIEHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TomoxxuTenpHble W OTpUIaTenbHble Yucna. Llenpie unciaa. *Moaynp uwmcia,
reoMeTpuYecKass MHTeprnperanus Moayias uucia™. HWM3o0paxeHue uyucen Ha
KOOPJIMHATHOM TIpsiIMOM. *YHCTIOBBIE MPOMEXKYTKHU™.

CpaBHeHue uMcen. Apu@MmeTHyecKue JeHCTBUS C TOJOKUTEIbHBIMU U
OTPULIATEIbHBIMHU YHACIAMU.

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

BykBeHHBIE BbIpaKeHUs!

[Ipumenenue OyKB AJisl 3alIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiicTBa apudmeTHuecKux JeWCTBU. *ByKBEeHHBIE BBIPAKEHUS M UHCIOBBIC
MO/ICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyiibl; (popMyIIbI IEPUMETPA U IUIOIIAN MPSMOYTOJIbHHUKA, KBaapara, *00béMa
napajuienenuneaa u kyoa*.

PemieHnne TekcTOBBIX 33124

Pemenue TekcTOBBIX 3amad  apudMeTHYECKUM crocoboM. *Perenue
JIOTHYECKUX 3ajad. Pemenne 3a1a4 nepedopoM BceX BO3MOKHBIX BAPUAHTOB.™

Pemenue 3amau, coaepXalmMxX 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOpOCTB, BPEM, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb; IIPOU3BOIUTEIILHOCTD,
BpeMs, 00bEM paboThl. EnuHHUIBI M3MEpeHHUs: MacChl, CTOMMOCTH; PAaCCTOSHHUS,
BpEMEHH, CKOPOCTH. CBA3b MEX/ly €IMHHUIIAMH U3MEPEHUS KAKI0M BEJTMYHHBI.

Pewenne 3amad, cBA3aHHBIX C OTHOLIEHUEM, TPONOPLIMOHAIBHOCTHIO BEITUYMH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha POOU U MPOLEHTHI.

*OneHka 1 MPUKUIKA, OKPYTIEHUE pe3yJibTaTta™.

*CocraBieHne OyKBEHHBIX BBIPAKEHUM 110 YCIOBUIO 3a/1a4n’™.

[IpencraBnenne JaHHBIX C MOMOIIbIO TaOmuy u guarpamm. CronOuateie
JarpamMMBbl: YTEHUE U NTOCTpOEeHUE. UTEHHE KPYTOBBIX AUArpaMM.



Harasgnas reomerpus

Harmsimaple mpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, TIpsiMas,
OTpE30K, JIy4, YTOJI, JIOMaHas, MHOTOYTOJIbHHK, YEeTHIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPY)KHOCTB, KPYT.

*B3auMHO€ pacmoJIOKEHUE JBYX MOPSIMBIX Ha IJIOCKOCTH, MapaijieIbHbIE
MpsMbIC, TEPICHIUKYISIpHBIC TIpsSMble™. M3MepeHue pacCTOSHUN: MEXIy IBYMs
TOYKaMH, OT TOYKH JI0 MIPSAMO¥; JJTMHA MapIIpyTa Ha KBaIPAaTHOU CETKE.

HN3mepeHne M TMOCTpPOEHHME YIVIOB C TMOMOINBIO TpaHcHopTupa. Bumisl
TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIH, PSIMOYTOJIbHBIH, TYHOYTOJIbHBII;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YEeThIPEXYTOJbHUKOB. [IpsSMOYTONbHUK, KBaJpaT: MCIOJIb30BaHUE CBOMCTB CTOPOH,
yrioB, auaronaned. *M3zoOpaxkeHue reomeTpuyeckux GUIYp Ha HETMHOBAHHOM
Oymare ¢ UCIOJb30BAHUEM LHUPKYJS, JMHEWKH, YTOJbHHUKA, TpaHCHIOpTUpa™.
[TocTpoeHus Ha kieTyaTon Oymare.

[lepumerp wMHOTOyrombHHMKa. IloHsTHE TUIOMAMM (QUTYPHI, CIUHUIIBI
n3Mmepenus miomaau. [Ipubnuxénnoe nusmMepeHue miomaau Guryp, B TOM 4uciie Ha
KBagpaTHOU ceTke.* [lpubmmk€HHoe W3MepeHue UIMHBI OKPY>KHOCTH, TUIOIIAIH
Kpyra*.

*CummMmeTpusi: LeHTpaldbHas, OceBas M 3epKajbHas cuMMmeTpuu. [locTpoeHue
CUMMETPUYHBIX PUTYD™.

*Harnsausie MIPEICTaBICHUS 0 MPOCTPAHCTBEHHBIX dburypax:
napaienenunen, kyO, npu3Ma, TUpaMuaa, KOHYC, IIWIIMHIp, map U cdepa.
N3o0pakenne mpocTpaHCTBEHHBIX (uryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB,
nunuHApa U konyca. Cozmanue Mojenell MpoCTpaHCTBEHHBIX ¢Guryp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIUHA U JIP.).

[Tonarne oOBEMaA; eauHUIIBI U3MEpeHUs 00bEMa. OOBEM NPSIMOYTOIHHOTO
napasuiesnenumnesaa, kyoa*.

IJTAHUPYEMBIE ITPEIMETHBIE PE3VIJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenue y4yebHoro kypca «MaTtemaTuka» B 5—6 KiaccaXx OCHOBHOMW IIIKOJIBI
JIOJDKHO 00ecrneynBaTh JOCTHUKEHUE CICAYIOMUX MPEAMETHBIX 00pa30BaTeIbHBIX
pPE3yJIbTATOB:

S KUIIACC

Yuc/ia ¥ BBIYUCICHUSA

OpueHTHpOBaTbCSI B TOHATHSAX M ONEPUPOBATh HAa 0a30BOM YpOBHE
TEPMUHAMHU, CBS3aHHBIMU C HATypaJbHbIMU YHUCJIaMH, OOBIKHOBEHHBIMH W
JECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YHOPSJOYMBATH HATypaJibHbIE 4YHWCJIAa, CpaBHUBATh B
MPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOH, TECITUYHBIE IPOOH.

CoOoTHOCHUTh  TOYKY Ha  KOOpAMHATHOM  (YMCIIOBOM)  mpsIMO  C
COOTBETCTBYIOIIMM €M YHCIOM W H300pakaTh HATypajbHbIE 4YMCIa TOYKAMH Ha
KOOPJIMHATHOM (YHUCTIOBOM) MPSMOIA.



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

BhINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTAaTa BIUUCICHUI.

OKpyIJIsITh HaTypaJibHbIE YHCIIA.

Penienne TeKCTOBBIX 3a7a4

PemaTtes TekcTOBBIE 3amaun apu(METUYECKHM CIIOCOOOM M C TOMOIIBIO
OpTraHW30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXHBIX BapwaHTOB (TpH
HEO0OXOIMMOCTH C HAPABJISIIOIIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMs, PaCCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIPU HEOOXOIUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbl, Ta0JIUIIbl, 0003HAYCHUS MIPU PEIICHUU
3ajad.

[Tonbp30BaThC OCHOBHBIMM €IMHULIAMH U3MEPEHUS: IIEHBI, MACChl; PACCTOSHUA,
BPEMEHM, CKOPOCTH; BBIpa)KaTh OJHM €IUHMIIBI BEJIMYMHBI 4Yepe3 Jpyrue (mpu
HEOOXOJIMMOCTH C ONOPOM Ha CIIPABOYHYIO MH(DOPMALIHIO).

N3Bnekate uH(OpMaIMIO, MPEICTABICHHYIO B TalOiuile, Ha CTOJIOYaTOM
auarpamMme, WUHTEPHpEeTUpOBaTh MPEICTABICHHBIC JaHHBIE, HUCIOJb30BaTh JTaHHBIC
MIPU PEIICHUU 3a]1ay.

Harasignas reomerpust

[Tonp30BaThCAd F€OMETPUUYECKUMU MOHATHUAMU: TOYKA, IpsMasi, OTPE3OK, JIyY,
yTOJI, MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.

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

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YaJIbHOW OTOpe,
CBSI3aHHYIO C yIVIAMH: BEPIIHMHA, CTOPOHA; C MHOIOYIOJIbHUKAMU: YIOJI, BEpIIHUHA,
CTOpPOHA, TUAaroHab; C OKPYKHOCTBIO: pauyC, TUaMeTp, LICHTP.

N3o0paxkath M3ydYeHHBIE TreoMeTpuuyeckue (Urypbl Ha HEJITWHOBAHHOM W
KJIETYaTOM Oymare ¢ mMOMOIIbIO IUPKYJIS U JUHEHUKH (TI0CJIE COBMECTHOTO aHAIN3a).

HaxoauTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEWKH, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSAMOYTOJIbHUKA, KBajapaTa JJIsl UX
MIOCTPOEHUSI, BBIYUCIIEHUS TUIOMAAU U IEPUMETPA.

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

[Tonp30BaThC OCHOBHBIMU METPUYECKUMH €IUHHUIIAMU HW3MEPEHUS JJIUHBI,
TJIOIIA/N; BRIPAXKATh OJTHU €IMHUIIBI BEJTUYUHBI Yepe3 Apyrue (Mpu HEOOXOIUMOCTH
C OTIOPOH Ha CIPABOYHYIO0 HH(POPMAITHIO).

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

Breruncnare 00bEM Ky0Oa, mapaienenumnena mo 3aJaHHbIM H3MEPEeHHUsIM (C
OTIOPON Ha aJIrOPUTM YUYEOHBIX JEUCTBUM), MOJb30BATHCS €AMHUIIAMU H3MEPEHUS
o0BbéMma.



Pemate HecnoXHBIE 3aladd Ha HM3MEpPEHHE T'€OMETPUYECKHUX BEIUYMH B
MPAKTUUECKUX CUTYyalusIX (Ipu HE0OOXOUMOCTHU C BU3YAIbHOM OIMOPOii).

6 KIIACC

Yucsia v BbIYMCIEHUS

OpueHTHpOBaTbCSI B TMOHATHSAX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
TEpPMHUHAMU, CBSI3aHHBIMU C PA3JIUYHBIMU BUJAMHM YHCENI U CIIOCOOAMU MX 3alluCH,
MEPEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMHUCH YHCIIA K APYTOi.

CpaBHUBaTh W YHOPSAIOYMBATH IICJIBIE YNUCIIA, OOBIKHOBEHHBIEC W JICCATHUYHBIC
IpoOu, CpaBHUBATH YHCIIa OJTHOTO U PA3HBIX 3HAKOB.

BrImotHITE apudMeTHIecKre ISHCTBHS C HATypadbHBIMH U IIEJIBIMHA YHCIIAMH,
OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMH, MOJIOKUTEILHBIMUA U OTPUIIATEIIbHBIMU
YU CIIAMHU.

BbIuncnaTh 3HAaUEHUS! YUCTOBBIX BBIPAXKEHUH, BBIINOJHATH IPUKUAKY U OLIEHKY
pe3yibTaTa BBIUMCICHUMN; BBINOJHATH MPEOOpPa30OBaHUS YHMCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

CoOTHOCUTh TOYKY Ha KOOPJAWHATHOW NPSIMOM C COOTBETCTBYIOIIMM €W
YUCJIOM U U300pa)xaTh YKClia TOYKAMU Ha KOOPJAUHATHOM MPSIMOMN, HAXOJAUTH MOJTYJIb
qucIa.

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

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

YucsioBbie 1 OyKBEHHbIE BHIPAKEHUSA

OpueHTHpOBAaTbCSI B TOHATHSX U ONEpPUPOBATh HAa 0a30BOM YpPOBHE
TEpPMUHAMU, CBSI3AHHBIMU C 3aMKCHI0 CTETICHW YHCIIA, HAXOAHWTH KBAApaT M KyO
YuCiaa, BBIYUCIATh 3HAYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COJIEpIKALIUX
CTEICHH.

[Tonb3oBaThCs MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPOM Ha
QITOPUTM TMPABUJIIA), PACKIIAIBIBATh HATYypaIbHBIC YKCIIA HA MPOCTHIC MHOKHUTEIIH.

*Tlonp30BaThCS MACIITAOOM™, COCTABIISITh ITPOTIOPIIMUA U OTHOIIICHUS.

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

HaxoauThs HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Penienne TekcToBBIX 33124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3aJaud apU(METUYECKUM CIIOCOOOM C
ONOPOW Ha BONPOCHBIN IIAH.

Pemarsn MPOCTEUIIINE 3a7a4Hu, CBSI3aHHBIC C OTHOILLICHUEM,
MPONOPLHHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aud Ha
JpOOH M TIPOIEHTHI.

Pemiats 3amauu, cojepKallle 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpeMsl, paccTosiHue, LEHa, KOJIMYECTBO, CTOUMOCTH;



MPOU3BOUTEIILHOCTh, BpeMs, 00bEMa padoThl, HCMOIB3Ys apuMETHUECKHUE
JICUCTBHS,  OLEHKY, [MPHUKHUIKY; MOJIb30BaTbCS  €IUHULIAMH  HU3MEPECHUSA
COOTBETCTBYIOIIMX BEJIMYMH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHUSI IO YCIOBHIO 3a7a4H MTOCJIE COBMECTHOTO
aHanu3a.

W3Bnekate wH(MOpMAIUIO, TPEACTABICHHYIO B TaOJWIlaX, Ha JIMHCHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpamMmax, HHTEPHPETHPOBATH MPEICTABICHHBIC
JIAHHBIE; UCIIOJIb30BATh JAHHBIC [IPU PEUICHUH 3a]a4.

[IpencraBisaTs UHGOPMAIUIO C MOMOIIBIO TAOJUII, JTUHEHHON U CTOJIOUYATOM
JarpamMm.

Harasgnas reomerpus

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIOHUX (QopMy
M3YUYEHHBIX TE€OMETPUUECKUX IUIOCKUX W TPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX (pUryp.

N3o0paxkaTh ¢ MOMOIIBIO IUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HEIMHOBAHHOM
W KJeTyaTo Oymare U3y4deHHbIC IUIOCKHE TeoMeTpudyeckue QUurypsl u
KOH(UTypalyu, CHMMETPUYHBIE (PUTYPBHI.

NmMeTh mipeacTaBlieHHME O TEOMETPUUECKUX TMOHATHUSIX: PaBEHCTBO (uUryp,
CUMMETpPHUSI, OCb CAMMETPHH, LIEHTP CUMMETPHH.

Haxoauts BETWYMHBI YTIIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
yIJIbl 3aJIaHHOM BEJIMYMHBI, I10Jb30BATHCSA IIPU PEIICHUU 3a7ad I'palyCHOW Mepou
YIJIOB; PACIIO3HABATh HA YEPTEKAX OCTPBIM, IPAMOU, pa3BEPHYTHIN U TYIION YTIJIBL.

BpuucnaTe UIMHY JIOMaHOW, NEPUMETP MHOIOYTOJBbHHUKA, I0JIb30BaThCS
€AVHUIAMHU U3MEPEHHUS JUIMHBI, BBIPAXKATh OJHU €IMHULIBI U3MEPEHUS IJINHBI Yepe3
IpyTHe.

Haxoauts, ncnoib3ys 4epTEXKHBIE UHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMS
TOYKaMH, OT TOYKH J0 NPSIMOU, IJIMHY IMyTH HA KBAJIPATHOU CETKE.

Beruucnare,  miom@anas  (GUryp, COCTAaBJICHHBIX U3 MOPSIMOYTOJILHUKOB,
MCIIOJIB30BaTh pa30MEHNe Ha MPSIMOYTOJIBHUKH, HAa paBHbIE (PUTYpHI, TOCTpAUBaHUE
0 TPSIMOYTOJIbHUKA; TMOJBb30BATHCA OCHOBHBIMHU €IMHUILIAMU WU3MEPEHUS TUIOIIAIH;
BbIpaXKaTh OJHU €IMHUIILI U3MEPEHUS IUIOMIaaAN yepe3 aApyrue (mpu HeoOX0IuMOCTH
C OTIOPOM Ha CIPABOYHYIO0 UHPOPMAITHUIO).

Pacno3naBaTh Ha MOJENAX U HM300pKEHUSAX MNUPAMUIY, KOHYC, LUJIUHID,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare nmpsMOyTOJIbHBIN Mapaieenumnes.

Beraucisate 00b€M MpSIMOYTOJIBHOTO TMapajuieenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEPEHUS 00BhEMA; BRIpAXATh OAHHU €AWHUIII N3MEPEHUS
00BéMa yepe3 apyrue (¢ ormopoi Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Pemate HECHOXHBIE 3aJa4M HAa HAXOXKICHUE T€OMETPUYECKUX BEIMYUH B
MPaAKTUYECKUX CUTYalUsIX (TTPU HEOOXOMMOCTU C BU3YyaJIbHON OTIOPOHt).

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



AnreOpa sBIS€TCS OJHUM H3 OINOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA
o0OecreynBaeT M3y4yeHUE IPYrUX AUCLMUIUIMH, KAaK E€CTECTBEHHOHAYyYHOIO, TaK W
TYMaHUTapHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOIOJKEHHST 00pa30BaHus
Y B NOBCEAHEBHOM XWU3HU. Pa3zBuTHe y 0OydaromMxcs Hay4YHbIX MPEICTABICHUH O
MIPOUCXO0XKJICHUN
M CYIIHOCTH alreOpandecKux aOCTpaKIMii, Crmoco0e OTpaKeHUS MaTeMaTHYECKOU
HAayKOH SIBJICHUA M MPOLECCOB B MPUPOJE M OOLIECTBE, POJIUM MATEMATHYECKOIO
MOJIETMPOBAHUS B HAYYHOM MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX JUIsl ajanTalyyd B
COBpeMEeHHOM MH(ppoBOM ob1iecTBe. M3ydyeHue aireOpbl e€CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOMOAaTh,  CpaBHMBaTh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (POPMYJIHPOBATH
yTBepxkaeHus. OcBoeHue Kypca aiareOpbl 0OeCleuMBaeT Pa3BUTUE JIOTHUYECKOTO
MBIIUICHUS OOYYarolIUMXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE M HWHIYKTUBHBIC
paccyxaeHus, oO0OOIIeHHe U KOHKpETH3alHio, aOCTpardpoBaHWE U aHAJOTHIO.
OOyuenue anreOpe MpeAnoyiaraeT 3HAYUTENbHBIM O00BEM  CaMOCTOATEIIBHOU
NEATENBbHOCTH  OOYy4YaroIMXCsS, TMO3TOMY CaMOCTOATEIbHOE pEIICHHE 3ajad
€CTECTBEHHBIM 00pa3oM SBISETCA pealn3alell eATeIbHOCTHOrO IMPUHLHUIA
o0yueHus.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHUMAIOT COJEPKATEIBbHO-METOANYECKHE JNuHuUM: «Yucna u
BBIYHMCIICHUSY; «AJTeOpanvecKkue BBIPAKECHUS»; «YpaBHEHUS W HEPABEHCTBAY;
«OyHkumm». Kaxknas u3 3Tux coliep>KaTelIbHO-METOJIUYECKUX JIMHUNA pa3BUBACTCS HA
NPOTSKEHUHM TPEX JIET M3YyYeHHUs Kypca, €CTECTBEHHBIM 00pa3oM IepervieTasich U
B3aUMOJICUCTBYSI C APYTMMH €ro JUHUSMU. B XoJe m3yueHus kypca oOydarommmcs
MPUXOJAUTCS JIOTUYECKH PacCyKIaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M € 3TUM LI€Neco00pa3HO BKIIOUYUTHh B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/I€JIbl MATEMATUYECKOI0 00pa30BaHUs U
CHOCOOCTBYIOIIME  OBJAJICHHUIO  OOY4YaloIIMMHCS  OCHOB  YHHBEPCAJIBHOIO
MaTeMaTU4YecKoro  s3plka. Takum  o0Opa3oM, MOXKHO  yTBEpXKIaTb, 4YTO
COJICPKATEIIbHOM M CTPYKTYPHOM OCOOCHHOCTBIO Kypca «AJNredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yucna W BBIYUCIEHUS» CIYKUT OCHOBOW ISt
JaJIbHEHIIET0 W3Y4YeHHMs] MaTEeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOy4aroUIuxcs
JIOTUYECKOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS AJTOPUTMAMU, a
TaK)ke TMPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JJIsI TTOBCEIHEBHOMN
AKU3HU. Pa3BuTHE MOHATHS O YKUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIBHBIMU U
WUppAMOHATFHBIMHU YKCIIaMi, (POPMHUPOBAHUEM TPEACTABICHUM O JCHUCTBUTEIHHOM
yycie. 3aBepllIeHUE OCBOCHUS YHCIOBOM JIMHMKM OTHECEHO K CTapuieMy 3BEHY
o0111ero oOpa3oBaHusI.

Conepkanue JByX ajareOpandyecKux JUHUNA — «AJITeOpanvecKue BHIPAKCHUS
U «YpaBHEHUS M HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYyUYaAIOMIMXCA
MaTeMaTUYeCKOro amnmapara, HEOOXOAMMOTro Jisi peuleHus 3ajJady MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3ajady. B OCHOBHOM mIKOJIE



y4eOHBIi MaTepuall IpyHNIUPYETCs] BOKPYI pPallMOHAIBHBIX BBIPAXKEHUU. Anredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKHU KaK A3bIKa JJIsl TOCTPOEHUSI MAaTEMaTHYECKUX
MOJEJIel, ONUCAHUs MPOIECCOB U SIBIIEHUW peadbHOro mMupa. B 3amaunm oOyueHus
anrebpe BXOIAT TakXKe JallbHEHIIEe pa3BUTHE aNTOPUTMHYECKOTO MBIIIICHHUS,
HEO0OXOJUMOTr0, B YaCTHOCTH, JUII OCBOCHHS Kypca HMH(DOPMATHKH, W OBJIAJCHUE
HaBbIKAMU JICAYKTHBHBIX paccyxaeHuid. I[IpeoOpa3zoBaHue CHUMBOJIBHBIX (HOpM
BHOCHT CBOHM creuuduueckuil BKJIaJ B pa3BUTHE BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHAIBHO-Tpa(pUUECKON JTUHUM HALEIEHO Ha MOJyYeHUe
IIKOJbHUKAMU 3HaHUM O (PYHKIMSIX KaK BaKHEHIIEW MaTeMaTHYeCKOW MOJENH s
ONKCaHUsl U HUCCIIEJOBAHMUS PAa3HO-0Opa3HBIX IMPOLIECCOB U SIBJICHUM B MPUPOAEC U
oOuiectBe. M3yueHue 3TOro marepuasia ClOCOOCTBYET Pa3BUTHIO y OOydaroluxcs
YMEHUS UCIIOJIB30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEICTBA S3bIKA MATEMATUKH —
CJIIOBECHBIE, CHUMBOJMYECKHE, TIpaduueckue, BHOCHT BKJIaJg B (HOPMHUPOBAHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIIN3ALUU U KYJIbTYPBI.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo yueOHOMYy maHy B 7-9 kiaccax wu3ydaercs YyueOHBIH Kypce
«Anredpa», KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUS:
«Yucna ¥ BBIUMCIEHUS», «ANTeOpandyecKkue BbIpAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « ODYHKIIUN.

VY4eOHbIN IJIaH HAa HU3y4yeHUE anreOpbl B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUECHHUE KaXKIOro rojaa oOydeHHs, BCEro 3a TpU roaa
o0yueHust — He MeHee 306 yueOHbBIX YacoB.

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

Yucsa ¥ BIYHCICHUS

Jpobu OOBIKHOBEHHbIE W JE€CATUYHBIEC, MEPEX0] OT OIHON (hOPMBI 3amUCU
npobeit k gpyroi. IloHaTwe palMOHANIBHOTO 4YHUCJA, 3aluCh, CpPaBHEHHE,
YIOPAOYMBAHUE  PALMOHAIBHBIX  YHCel.  Apu(METHYECKHEe  JIEUCTBUS  C
palMOHAIIBHBIMA YHWCIaMHU. PemieHne 3amad W3 peajbHOM NPAKTUKM HA YacTH, Ha
TpoOu.

Crenenb C HaTypajbHBIM TIOKAa3aTeleM: ONpEIeNieHne, MpeoOpa3oBaHue
BBIpQ)KEHUN HA OCHOBE ONPEIENICHUS, 3alIUCh OOJBIINX YUCEIL.

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

[IpumMeneHne TNpPU3HAKOB  ACIMMOCTH, Pa3jIOKEHUE HA  MHOXHUTEIU
HaTypaJbHbIX YNCEIL.

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

AJiredpanyeckue BbIpaKeHUs

IlepemeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C INEpeMEHHOHN. JlomycTumeble



3HAYEHHUs NEepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXIy BEIMYMHAMHU B BUJC
dbopmynbl. Beraucnenus mo gpopmynam.

[TpeoOpazoBanne OyKBEHHBIX BBIPAKEHHIA, TOXKICCTBEHHO PaBHBIC BHIPAKEHUS,
npaBujia MpeoOpa3oBaHUSI CyMM W MPOU3BEACHUMN, MpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUSA MTOTOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHH C HATyPAJIbHBIM [OKA3aTEJIEM.

OpnHounensl U MHOrowieHbl. CrerneHb MHOrowieHa. ClOXEHUE, BBIYMTAHUE,
YMHOKE€HHE MHOTO4JIeHOB. DOpMyJIbI COKPAIIEHHOTO YMHOKEHHUS: KBaIpaT CYMMBI U
KBaapar pasHoctu. dDopmysia pasHOCTH KBaJapaToB. Pa3iiokeHHME MHOIOYIEHOB Ha
MHOKHTEIIN.

YpaBHeHust

VYpaBHeHHE, KOpPEHb YpaBHEHHUs, IpaBUja NPeoOpa3OBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHeliHOE ypaBHEHME C OJHOM NIEPEMEHHOW, YHCIO KOpPHEW JIMHEWMHOTO
YpPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPaBHEHUM.

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

DOyYyHKIUU

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

[IpsimoyromnpHas cucrtema koopauHat, ocu Ox u Oy. AOcrucca W opAvHATA
TOYKM HAa KOOpAUHATHOM TuiockocTH. Ilpumepsl rpadukoB, 3agaHHBIX (POpMyTIaMu.
UreHue rpadmKoB pealbHbIX 3aBUCUMOCTEH.

[Tonarue Gpynkuuu. ['paduk ¢pynkumu. CpoiictBa GyHKuui. JInuHeliHas pyHKUuUSA,
e¢ rpadpuk. I'padpuk pynkumm y = kx + b. *I'padmueckoe perreHne TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUN™.

8 KVIACC

Yuciia 1 BBIYUCICHUSA

KBagpatubiii kopeHb u3 uyucia. *llonstue 00 uppalMOHAIBHOM YHCIIE.
JlecaTuunble TPUOMKEHUST UppalluoHaIbHbIX yucen™. CBoicTBa apuMETHIECKUX
KBaJIpaTHBIX KOpHEH M UX MPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUMCIICHUSM. * JIcHCTBUTEIIBHBIC YHCIA™.

Crenens ¢ 11eTbIM TIOKa3aTesaeM U e€ cBoricTBa. CTaHmapTHAs 3alKUCh YKCIIA.

AnredpanvyecKue BbIPpAKEHUA

KBagpaTHblil TpEXUsieH; pa3iokKeHUe KBaIPaTHOTO TPEXUWICHA HA MHOXKHUTEIH.

AnreOpandeckas JpoOb. (OCHOBHOE CBOWCTBO aire0panmdeckoi JpoOwu.
CnoxxeHrie, BBIYUTAHUE, YMHOXEHHUE, JICJICHWE anreOpauveckux  JIpoOei.
PanronanbpHbie BRIpaXKEHUS U UX TPE0Opa3OBaHUE.

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



YpaBHeHMs U HEpaBeHCTBA

KBagparHoe ypaBHeHHE, opMyrIa KOpHEH KBaJpaTHOIrO ypaBHeHUs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOSIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme
TPOOHO-paIMOHAILHBIC YPaBHCHHS.

*T'paduueckas uHTEpHpETAUs YPaBHEHUN C JBYMs NIEPEMEHHBIMU U CHCTEM
JUHEHHBIX YpaBHEHHH ¢ JAByMs MNepeMeHHbIMU™. IlpuMepbl penieHus CHUCTeM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Pemenne TekCcTOBBIX 3aja4 alredpandeckum crnocoooMm.

HucioBble HEPABEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢pynkuu. O61aCTh ONPENEIECHNS U MHOKECTBO 3HAUEHUHN (DYHKIINU.
CnocoObl 3a1anus PyHKIUH.

I'padpux ¢ynkumu. Ytenuwe cBoWcTB QyHKuuu 1o €€ rpaduky. Ilpumepsr
rpa@ukoB (GyHKIHMA, OTPa)KAIOIINX PEATbHBIE POLECCHI.

OyHKIMY, ONHUCHIBAIOIIME TPSAMYIO U OOpaTHYI0 MNPONOPIHMOHAIBHBIC

K
3aBUCHUMOCTH, uX Tpaduku. Dymkmum Yy = X2, y = X3, y = 4/x, y= -

*T'pacduueckoe pelieHue ypaBHEHUN U CUCTEM YpaBHEHUN ™.

9 KUIIACC

Yucaa v BBIYMCICHUA

PannonanbpHble yucna, *uppalndoHaIbHbIE YUCIa, KOHEUYHbIE U OECKOHEUHbIE
AecsITUUHBbIE poOu. MHOXKECTBO NEWCTBUTENbHBIX YHUCEN; ACHCTBUTEIbHBIE UYHMCIIA
Kak OeCKOHEUYHbIE JeCATHUHbIE ApoOU. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JECHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSMOU.

CpaBHeHMe  JACMCTBUTENBHBIX  4YHMCEN, apudmernyeckue JeHCTBUS €
JIeHCTBUTENBHBIMU YHCIIAMU ™.

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

[Tpubnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NMpuOIMxkeHus. OKpyrieHue
yucen. [Ipuknaka v o1eHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOJAIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHenue. *IlpumMepnl pellieHUs YpaBHEHUU TpPEThel U YeTBEPTOM
CTENEHEN Pa3I0KEHUEM Ha MHOXKHUTEIN ™.

Pemenue qpoOHO-parmOHAIBHBIX YpaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.

VYpaBHeHHe ¢ IByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelleHne cucrem IByX ypaBHEHUH,
OTHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpou cremeHu. [ padudeckas
MHTEPIIPETALNs CUCTEMBl YPABHEHU C IBYMs IEPEMEHHBIMH.



Pemenne TekCTOBBIX 3ajjau alredpandeckum crnocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

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

DyHKUIMHA

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

I'paduxu QyHKIMIL: y = kX, y = kx + b, y = X%,
y = vx,y = SI/II/IX CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U IPOrPecCUm

[loHATHE 4YMCIOBOM MOCIEIOBATEIBHOCTH. 3aJaHUE NOCIEN0BATEIbHOCTH
pEKyppeHTHOH (opmyoi U popmysioil N-ro yieHa.

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

*N300pakeHne 4WICHOB apU(PMETUYECKOM M TeOMETPHUYECKOW Mporpeccuit
TOYKAMH HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHUMAJIBHBIA POCT.
Cno>xHbI€ TTPOLIEHTHI™.

IIJTAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHON PABOYEN ITPOTPAMMBI KYPCA «AJITEBEPA»

OcBoenue yueOHOTO Kypca «Aurebpa» Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHUsl JIOJDKHO OOECleurBaTh JOCTIDKEHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

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

HaxoauTh 3Ha4YeHWs YHUCIIOBBIX BBIPAXKEHUN; NPUMEHATh pa3zHOOOpa3HbIE
CrocOObl M MPUEMBI BBIYUCICHHUS] 3HAUEHUN APOOHBIX BBIPAKEHUH, COJEPIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuth OT OmHOM (opMbl 3amuicu 4Mcend K Jpyrod (IpeoOpa3oBbIBATH
JIECATUYHYIO IpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBaTH U
YHOPAI0YMBATH pallMOHATIBHBIE YUCIIA.

OKpyTJsTh YKCIA.

BBINONHATS NPUKUAKY UM OLEHKY PE3yJIbTaTa BBIYMCIICHUM, OLEHKY 3HAYECHUU
YU CJIOBBIX BBIPAKECHUMU.

BBITTONHATE JEHCTBHSL CO CTENEHAMHM C HaTypaldbHBIMHM ITOKa3aTessIMH (C
OTIOPOH Ha CIIPaBOYHYIO MH(POPMAIHIO).

[IpuMeHsATh NPU3HAKU AEIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTEIN HATYPAIbHBIX



quced.

Pemare mnpocreiinive NpakTUKO-OPHUEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C
OTHOILIEHUEM  BEJIMYMH,  MPONOPLUOHAIBHOCTBIO  BEJIWYMH,  [POLIEHTaMU;
MHTEPIIPETUPOBATh PE3YbTATHl PEIICHUS 33/1a4 C YYETOM OIPaHWYEHUH, CBS3AHHBIX
CO CBOWCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TMOHATHSAX M ONEpPUPOBAThH Ha 0a30BOM YPOBHE
anreOpanyeckor TepPMUHOJIOTHEH U CUMBOJIMKOM.

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

BoInonHATh peoOpa3oBaHusi LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPUBEIACHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITHUEM CKOOOK.

BBINTOJIHATE yMHOKEHHE OJIHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOT'OWIEH, IPUMEHTH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoit
Ha CIPaBOYHYIO HHGOPMAIIHUIO).

OCyIIeCTBIIATh PA3TOKEHUE MHOIOYIECHOB HA MHOXHUTEIM C IOMOIIbIO
BBIHECEHHSI 32 CKOOKHM OOILEro MHOXKHUTENS, TPYIIIMPOBKU CIIAraeéMbIX, PUMEHEHHUS
(hopmyJ1 COKpaIEHHOTO0 YMHOKEHHUS (C OMOPOil Ha CIIPaBOYHYIO MH(POPMAIIHIO).

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

Hcrnonb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHBIMH IIOKA3aTEISIMM UL
npeoOpa3oBaHus BhIpaXKEHUH (C ONOPOH Ha CIPaBOYHYIO HH(GOPMAIIHIO).

YpaBHeHNs U HEPABEHCTBA

Pemate nHMHEHHBIE ypaBHEHHMS C OJHOW NEPEMEHHOM, INMPUMEHSS IIpaBUia
nepexoa OT UCXOJAHOIO YPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisgeTcs
YHUCJIO KOPHEM YPABHEHHS.

Nmetp mpencraBieHue O rpaUyecKuX METOJaxX MpH PEIICHUH JIMHEHHBIX
YPaBHEHHI U UX CHUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPIMHATHOM TUIOCKOCTH rpadvK JTUHEHHOTO YPaBHEHUS C IBYMsI
MEePEMEHHBIMU; TIOJI3YACh TPAPUKOM, TPUBOAUTH PUMEPHI PEIICHUS] YPABHEHHUS.

PemaTte cucteMbl ABYX JUHEHHBIX YPaBHEHUH C JBYyMs MEPEMEHHBIMHU, B TOM
gucie rpaduvecku (C Ormopoi Ha aNrOpUTM YUEOHBIX TEHCTBHIA).

CocTaBnaTh (1OCJIE€ COBMECTHOIO aHAJIM3a) M pelaTh JMHEWHOE ypaBHEHHUE
WIM CHCTEMY JIMHEWHBIX YPAaBHEHUU MO YCIOBHIO 3aJa4d, WUHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Ja4M ITOJTYYEHHBIN pe3ybTarT.

Koopaunarel u rpaguxku. @yHkuuu

N300pakath Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KHU, MHTEPBAJIbI; 3alKChIBATh YHMCIIOBBIE MPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATAM;
CTPOUTH TPaPUKH JTUHEHHBIX PyHKINH. CTpouTh Tpaduk GyHkimu Y = KX + b,

OnuceiBaTh € TMOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEeNIMYMHAMU ([0 aJITOPUTMY YYEOHBIX NIEUCTBHI): CKOPOCTb, BPEMs, PACCTOSIHUE;



LIEHa, KOJIMYECTBO, CTOMMOCTh; IPOM3BOAUTEIBHOCTD, BPEMsl, 00BEM pabOThI.
Haxonute 3HaueHHne (PyHKIIMH 1O 3HAYEHUIO €€ apryMeHTa.
[Tonnmate rpaduueckuii cnocod MNpeacTaBiIeHUA M aHanIM3a WHGOpPMAIUU;
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPA(UKOB peabHBIX MPOIIECCOB U
3aBUCUMOCTEM.

8 KUIIACC

Yucaa v BIYMCICHUA

Hcnonp30BaTh HadYaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIIBHBIX
YuCeN I CPaBHEHMs, OKPYIJIEHUS U BBIYMCIEHUHN; M300paxarh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpuMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHU, HCIOJIb3Yysl MPU HEOOXOJUMOCTH KaJbKYJISTOP; BBINOJIHATH
npocTeiiiire NpeoOpa3oBaHUsl BBIPAKEHUN, COAEpXKAIIUX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJIBIIMX M MajbIX YHUCEN C MOMOILIBIO JIECATUYHBIX
npoOeii u crerneHelt yucna 10.

AuredpanvyecKue BbIPpaKEHUA

[IpuMeHATP NOHATHME CTENEHW C L[EJNbIM  IIOKa3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIMX CTEIEHW C LEeIbIM IoKaszareieM (C
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIIH).

BBITIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPEOOpa3oBaHUs pPalUOHAIBHBIX
BBIPO)KCHHI HAa OCHOBE NMpaBWJI JIEUCTBUI HAJ MHOTOYJIEHAMHU M anreOpanyecKuMH
TPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIM TPEXUICH HA MHOKHUTEIIH.

[IpumensThs nmpeodpa3oBaHus BHIPAKEHUM JI PEUICHUs] Pa3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON IIPAKTUKU.

YpaBHeHHS U HEPABEHCTBA

Pewiats nuHelHbIE, KBaIpaTHbIE YPABHEHUS (C UCIIOJIb30BAHUEM CIIPABOYHOM
uH(poOpMaIMK) U palMOHAJIbHBIE YPAaBHEHMsI, CBOJSAIIMECS K HUM, CHUCTEMBbI JBYX
YPaBHEHHUM C ABYMs IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEHIINE HCCIETOBAHUS YPABHEHUM U CHCTEM YpPAaBHEHUM, B
TOM YHCJIE C MPUMEHEHHEM TpapuuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CHUCTEMa YPAaBHEHUW PELICHUs, €CIM UMEET, TO CKOJIbKO, W Tp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JICUCTBUM.

[lepexoauTh OT cioBecHOW (OPMYIMPOBKU 3aJadu K €€ anredpandeckoi
MOJENN C TOMOIIBI COCTABJIEHUA YPAaBHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4H IIOJIyYEHHBIN PE3YIIbTAaT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHMS, OLICHKH; PEIIATh
JTUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOW M MX CHCTEMBI; AaBaTh IpaduuecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUIMHA

OmnepupoBarh Ha 0a30BOM YypoBHE (YHKIMOHAJIbHBIE MOHITHS M S3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUEHUs); OINpeNessaTh 3HaueHue (YyHKIUU IO



3HAYEHHIO aPIyMEHTA; ONPEIENATH CBOMCTBA (QyHKIMH 110 €€ rpaduKy.
Crpouts rpaduky >aeMeHTapHbIX QyHKIMA Buga , Y = X5,y = X3,y = /x ,

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

HEOOXOMMOCTH C HAMIPABJISIONICH MOMOIIBIO).

9 KUIIACC

Yuciia 1 BbIYMCICHUS

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BeimonuaTe apudMeTnieckue AeCTBHS ¢ pallMOHAIBHBIME YHCIAMU, COYeTast
YCTHBIE W NHUCBbMEHHBIE MPUEMBI, BBIOJHATh BBIYMCICHHS C UPPALHOHAIbHBIMH
YU CIIAMU.

HaxoauTp 3HaYeHUs CTENEHEN C UEIbIMU MMOKA3aTEIIMU U KOPHEN; BBIYNCIATD
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyIJisiTh  ACMCTBUTENBHBIE YHWCJA, BBINOJHATHE NPUKHAIKY pe3ysbTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUM.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHEHBIE M KBAapAaTHBIE YPaBHEHUS, YPABHEHMSI, CBOASILNECS K HUM,
pocTenine JpoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemate mnpocrenmine CHUCTEMBI JABYX JIMHEMHBIX YPaBHEHUU C JABYMs
IIEPEMEHHBIMU M CHCTEMBI JIByX YPaBHEHHH, B KOTOPBIX OJHO YpPaBHEHHE HE
ABJISIETCS JIMHEWHBIM (110 BU3YaJIbHOW OMOPE).

PemaTte mnpocTedime TEKCTOBBIE 3aJayd alreOpanyeckuMm CrocodoM ¢
IIOMOIIBI0 COCTABJICHWS YPAaBHEHUS WJIM CHCTEMBI [BYX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE HCCIEIOBAHUS YPABHEHHU M CHUCTEM YpPaBHEHWM, B
TOM YHCJIE C MPUMEHEHHEM T'papuuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUH PEILICHHUs, €CJIU UMEET, TO CKOJIBKO, U TIp.).

Pemarb nuHENMHblE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaThb
pEelLIEHNEe HEPAaBEHCTB HAa YHCIOBOM INPSIMOM, 3alMCHIBATH PELIEHHUE C IOMOILIBIO
CHUMBOJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOLINE
KBaJIpaTHOE HEPABEHCTBO; U300paXKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MTPU PEILIEHUHN PA3IUYHbIX 337a4.

DyHKIUU

Pacnio3naBaTh (QyHKIMM H3y4EeHHbIX BHJIOB. IloKa3plBaTh CXEMAaTHUYECKH
pacIoJIoKEHUEe Ha KOOPAWHATHOHM IUIOCKOCTH TrpadukoB (GyHKIuMdA Buma: y = KX,

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

KO3((PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKITUH.

Ctpouth W M300paxaTh CXEMAaTUYECKH TpauKy KBaIpaTUUHBIX (DYHKITHH,
OTHCHIBAaTh CBOMCTBA KBAIPATUUHBIX (DYHKIIUH 10 X TpaduKam.

Pacno3naBaTh KBaapaTHuHYyO (PyHKLIHIO MO QopMmysie, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUU.



YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

Pacnio3naBaTh apu(pMETHUECKYI0 U TE€OMETPUUECKYIO MPOTPECCUU MPHU PA3HBIX
cnoco0ax 3aaHusl.

BbIMONMHATS  BBIYMCICHUS €  HCIOJb30BaHHEM (GopMyl N-TO  4ieHa
apu(MeTHuyecKol M TeOMETPHUYECKOW MpOrpeccuil, CyMMbI TEpPBBIX N 4I€HOB (C
OTIOPOM Ha CIPABOYHYIO HHGOPMAIIHUIO).

PemaTte 3amaun, CBSI3aHHBIE C YHCIOBBIMU IIOCIEJOBATEIBHOCTAMH, B TOM
YyCclie 33/1a4d U3 PEAIbHOM KU3HU (C MCIOJIB30BAaHUEM KaIbKYJISTOPa, HUQPPOBBIX
TEXHOJIOTHH).

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

OO6mme uenu u3ydeHus ydeOHOro kypca «l'eoMeTpus» MpeACTaBICHbl B
ITOOIT OOO. OnM 3aKIOYAIOTCS, MPEKIAE BCErO B TOM, YTO Ha YPOKaxX I€OMETPUHU
oOyyJaromuiicss y4yuTCs TPOBOJUTH JOKa3aTEIbHbIE PACCYyXACHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUECHHUS, JO0Ka3blBaThb MCTUHHBIC YTBEPKIACHUS U CTPOMUTH
KOHTPIPUMEPHI K JOXKHBIM, MPOBOJUTH PACCYXKICHHUS «OT MPOTHUBHOTO», OTIMYATH
CBOWCTBa OT MPU3HAKOB, (PopMyIupoBaTh OOpaTHbIE yTBepKIeHus. B o0yueHun
YMEHUIO PACCYXJaThb COCTOMT BaXXHOE BOCIIUTATEIIBHOC 3HAYCHUE W3YyUYECHHUS
F€OMETPHUH, ITPUCYIIEE UMEHHO OT€YECTBEHHON MAaTEMATUYE€CKOM IIKOJIE.

BTopoli 1menpt0 U3y4eHUs] TEOMETPHUM SIBJISIETCA MCIIOJIB30BAHUE €€ Kak
WHCTPYMEHTA MpPH PEHICHUM KaK MAaTEeMaTHUYECKUX, TaK M MPaKTHYECKUX 3ajady,
BCTPEYAIOIIMXCSA B  PEAIbHOM  KM3HU. ODTOMY  COOTBETCTBYET  BTOpas,
BBIUHMCJIUTEIbHAS JIMHUA B W3YyYEHUU TE€OMETPUM B IIKOJIE. [ 3TOrO ydwmTemnto
PEKOMEHIYETCS noaOupaTh 3aJ1auu MPAKTUYECKOTO Xapakrepa JUTSt
paccMaTpUBaeMbIX TE€M, YYUTh OOYYaIOIIMXCS CTPOUTH MAaTeMaTHYECKUE MOJIENU
pealbHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTh BBIYUCICHUS M  OIICHUBATh
aJICKBAaTHOCTh TMIOJIYyYEHHOrO pe3yJsibTaTta. KpaliHe BaXHO NOMYEPKMBATH CBA3MU
reOMETpUM C APYTUMHU TIpeaIMeTaMHh, MOTHUBHUPOBATHh HCIOJIH30BaTh OIpEICIICHUS
rCOMETPUYCCKUX (UTYP M TIOHATHH, JTEMOHCTPUPOBATH NMPUMEHEHUE IOJYYSHHBIX
YMEHHH B (PU3HKe U TEXHUKE. DTH CBA3W HauboJee IPKO BUIAHBI B TeMax «BeKTopbI»,
«TpuroHomerpudeckue COOTHoOWEHus», «Meron koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yueOHOMYy IMaHy B 7-9 Kiaccax wu3ydaercs YyueOHBIH Kypce
«l"'eomeTpus», KOTOpPBIA BKJIKOYAET CIEAYIOIIME OCHOBHBIE Pa3lesbl COAECPKAHUS:
«'eomeTpuueckne Qurypsl W HX CBOHCTBa», «M3MepeHHe TreoMeTpUYecKux
BEIIMUMUH», a Takke «JlekapToBbl -KOOpPAMHATHI HA IJIOCKOCTW», «BekTophhy,
«JIBmxenus miockocti» U «IIpeodpazoBanus mo100usD».

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



o0yueHus — He MeHee 204 Jyacos.

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

7 KIIACC

HavansHble noHsATHA reomerpuu. Todka, mpsMas, OTpE30K, Jdyd. Yroi. Buusl
yriaoB. BeprukanbHbele M cMexHBIE yIuBl.  buccekrpuca yria. Jlomanas,
MHOTOyTOJbHUK. [lapamieabHOCTh U EPIEHIUKYISPHOCTD MPSMBIX.

*CummMerpudnbie  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETPHH™S,
[IpumMepsl CHMMETPUH B OKPYIKAIOIIEM MHPE.

*OCHOBHBIE TOCTPOEHHUS C TOMOILBIO [IUPKYJIS U TUHEHKHA™.

TpeyrompHuk.  Bpicora,  MenuaHa,  OucCCeKTpuca, UX  CBOICTBa.
PaBHOOEpEHHBIN U PABHOCTOPOHHUM TpEyTroabHUKH. HepaBeHCTBO TPEYTroJIbHHKA.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ NPU3HAKU NapaJIeNbHBIX MPsAMbIX. CymMMa yIioB TPEYrOJIbHHKA.
BHemHue yribl TpeyroiabHUKA.

[IpsMOyrosibHBI  TpeyrosbHUK. (CBOMCTBO MEAMAaHBl  INPSMOYTOJIBHOTO
TPEYTOJIbHUKA, NMPOBEAEHHON K IMIOTEHy3€e. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. I IpsIMOYTOJIBHBIN TPEyTroabHUK € yriioM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYTOJIbHHKA™, HEPaBEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJIbLIEM YIVIE W OOJBIIEH CTOPOHE TpPEyTOJIbHHKA.
[lepneHaAnKyIsIp ¥ HAKJIIOHHAS.

*T'eomeTprueckoe MeCTO ToueK.* buccekTpuca yria © CepeIUHHBIN
MEPHEHANKYJISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp M Kpyr, XOpJa UM JIHaMeTp, HUX CBOMCTBA. B3amMmHOe
pPacnoJIoKEHUE OKPYKHOCTH M mpsimMoid. KacartenbHass M cekymas K OKpYKHOCTH.
OKpy>XHOCTb, BIIMCaHHasg B Yroi. BrnucaHHas # onMcaHHas OKPYXHOCTU
TPEYTOJIbHUKA.

8 KUIIACC

YereipéxyronbHuku. [lapauiesorpamMM, €ro npu3Haku M CBOMCTBA. YacTHbIE
Cllyyau TMapajieorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBajapaT), WX MPU3HAKUA H
cBoiictBa. Tpamernus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M MPHU3HAKH.
[IpssMmoyroJibHast Tpaneuus.

*Metoa yaBoeHus Meauanbl. [{eHTpanbHas cuMMeTpus.

Teopema darneca 1 TeopeMa 0 NPONOPIUOHATBHBIX 0Tpe3kax. CpegHue JMHUU
TpEeyroJibHUKa U Tpaneuuu. L{eHTp macc TpeyrojapHuUKa.

[Togobue TpeyronbHUKOB, Kod(hduiment nomobus. [Ipusnaku mnogo0OuUs
TpeyroJbHUKOB™. [IpuMeHeHne mogo0us nMpu penieHuy MPakKTUIECKUX 3a1ad.

CpoiictBa momanei reomerpudyeckux ¢uryp. Dopmynbl anas 1iomWagu

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



TPEyTOJIbHUKA, Mapajuiejorpamma, pom6a u Tpaneuud. OTHOLIEHHE IIJIOLIAAeH
no1I00HBIX (uryp.

Brruncnenue miomaneii TpeyroabHUKOB M MHOTOYTOJIFHUKOB Ha KJIETYATON
Oymare.

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

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yrjia NpSMOYTOJBHOTO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. TpUroHoMmerpuyeckue GyHKIMH YTIOB
B 30°, 45° u 60°.

Brincannble ¥ HEHTpaJbHbIE YIJIbI, YTOJ MEXy KacaTeIbHON U XOPAOH. YTIIbI
MEXIY XOpAaMHU M CEKyUIMMHU. BrucaHHBIE W ONHCAaHHBIE YETHIPEXYTOJIHHUKH.
B3auMHoe pacnonoxeHue AByX OKpykHocTell. Kacanwe okpyskHocteil. OOmue
KacaTeIbHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yriaoB ot 0° go 180°. OcHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenue TpeyroasHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYcOB. Pemenue
MPaKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue nogodus. [lonodre coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 Ipou3BEAEHUN OTPE3KOB XOP/1, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
CEKyLINX, TEOpEMa O KBaJIpaTe KacaTeIbHOI™.

Bektop, gnumHa  (MOAIyJib)  BEKTOpa,  COHAIpPAaBJICHHBICE  BEKTOPHI,
MPOTHUBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd  HaJl BEKTOpaMU. Pa3ioxkeHue BEKTOopa IO JIBYM
HEKOJUTMHEapHbIM BekTopaMm. KoopauHatsl BekTopa. CKalipHOE NPOU3BEACHUE
BEKTOPOB, MPUMEHEHUE JIJIs1 HAXO0KICHUS JJIMH U YIJIOB.

JlexapTOBBI KOOPJMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSAMON™ U OKPY>KHOCTH
B KOOpJMHATaX, MEPECEUYEHUE OKPYKHOCTEH M MPSAMBIX. METOJ KOOpPAHHAT U €ro
MIPUMEHEHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYKHOCTU. ['pagycHast u paanaHHas
Mepa yrja, BBIUHCICHHE UIMH Jyr OKpyxHocTed. I[lmomane kpyra, cekropa,
CerMeHTa.

*JIBM>KEHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (QUryp (deMeHTapHbIe
npeacrasienus). [lapamnensHbiii nepenoc. [ToBopot™.

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

OcBoenune ydebHoro kypca «['eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JOJDKHO OOecleurMBaTh JOCTHXKEHHUE CICAYIOIIMX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIHTATOB:



7 KIIACC

Pacrio3naBaTh n3ydeHHBIC T€OMETPUUECKIE (PUTYPBI, ONIPEACIIATh UX B3aUMHOE
pacmoiokeHne, u300paxaTh TEOMETpUYECKHE (DUTYpPBHI; BBITONHITH YEPTEKU II0
yCJHOBHUIO 3a1auu. M3MepsTh JIMHEHBbIE U YTJIOBBIE BENWYMHBL. Pemare 3amadun Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB.

Henatb rpyOyr0 OIEHKY JMHEHHBIX M VYIJIOBBIX BEJIMYMH MPEIMETOB B
peabHOM JKU3HHU, Pa3MEpPOB NPUPOJHBIX OOBEKTOB. Paznuuarh pasmepbl ATHX
0OBEKTOB I10 OPSAJIKY BEJIUYUHBI.

CtpouTh YepTeXH K TE€OMETPUYECKMM 3ajadyaM (C  HCHOJIb30BAHHEM
CMBICJIOBOM OTOPBI: HABOISAIINE BOIIPOCHI U/UITU alTOPUTMAa YU€OHBIX ICUCTBUN).

[Tomp30BaThCA MpPU3HAKAMHU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU ¥ CBOMCTBA PaBHOOEAPEHHBIX TPEYTOILHUKOB MPU PEIICHUN 3a/1a4.

[IpoBOANTH NOKA3ATEIHCTBA HECTOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MpPU3HAKAMU PABECHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIHUAHBI, MPOBEAEHHON K THIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pEelIeHUH TEeOMETPUYECKUX 3ajlad (C HCMOJb30BAHUEM 3PUTEIbHOW HArJsIHOCTH
u/unu BepOabHON OTIOPHI).

Onpenensts napamuieIbHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT
C HUMH cekymas. Onpenenarb NapajuieJbHOCTh MPSAMBIX C MOMONIIBIO PABEHCTBA
PACCTOSIHUAN OT TOYEK OJHOM IIPSMOU 10 TOUYEK APYTOU MPSIMOM.

PemaTe 3a1auun Ha KjeT4yaToi Oymare.

[IpoBOIUTH BBIYMCIICHUS U HAXOJAUTh YUCIOBbIC U OYKBEHHbIC 3HAUCHUSI YTIIOB
B T€OMETPHUYECKHX 3aJadyax C HCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yTJIOB, OOpa30BaHHBIX IMPU TEPECECUCHUU JBYX
MapAJUICIBHBIX TPAMBIX CEeKyllend. Pemares mpakTuueckue 3agayu Ha HAXO0XKIACHUE
YIJIOB.

NmeTh npencTaBieHUE 0 TOHATUE TEOMETPUUECKOTO MECTa TOUEK.

@opMynupOBaTh ONPEAECICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETpa
OKPYXHOCTH, MOJIb30BATHCS MUX CBOMCTBAMH. Y METh HNPUMEHSTh 3TU CBOMCTBA IPHU
pelLIeHuH 3a1a4.

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

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

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

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C TTOMOIIBIO IUPKYJISI U
JINHEUKU.



8 KUIIACC

Pacrio3HaBaTh OCHOBHBIE BHUABI  YETHIPEXYTOJBHUKOB, HX  DJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU MPH PEIICHUH T€OMETPHUUECKHX 3a/1ad.

OpueHTUPOBATbCS B TMOHSITHH — TOYKHU IEPECEYCHUs MEIUaH TPEyroJibHUKa
(1IeHTpa Macc) B pelieHruy 3a1a4.

BnaneTts nmoHsiTueM cpeHel JIMHUK TPEYroJbHUKA U TPAMELH, MPUMEHSITh UX
CBOMCTBA NP PEIICHUH MPOCTEHIIINX T€OMETPUUECKHX 3a7a4. VIMeTh npeacTaBicHue
o teopeme daneca u TeopeMe O MPONOPIUOHAIBHBIX OTpE3KaX, MPUMEHATh UX JIs
pEIIeHUs] MPAKTUYECKUX 3a]1a4 (C OTIOPO Ha 3pUTENIbHYIO HATJISITHOCTH ).

[IpyuMeHsTh NpU3HAKM TMOAOOUS TPEYTOJIbHUKOB B PEIICHUH HECIOXKHBIX
reOMETPUUYECKUX 33/1a4.

[Tonb3oBatbess Teopemoit [ludaropa st perieHuss TEOMETPUYECKUX U
MPAKTUYECKHUX 3a]1ad.

Bnagerp moHSATHSAMH CHHYCa, KOCHMHyca M TaHT€HCa OCTpOro yria
OPSIMOYTOJIBHOTO TpeyrojdbHUKa. [10b30BaThCs 3TUMHU TOHATHSIMH IS PEIICHUS
MPAKTUYECKHX 3a7a4 (Tpy HEOOXOAMMOCTH C OMOPOH HA aJIrOPUTM PABUIIA).

Boruucnate  (paznuyHbiIMH - criocoO0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(pOpMaLlMIO) IUIOU[aJAb TPEYroJbHUKA M IUIOMAAM MHOTOYTOJbHBIX (QUIYp
(moaB3ysch, rae He0OX0AUMO, KANbKYIITOpOM). [IpUMEHATh MOTyYeHHbIE YMEHUS B
MPAKTUYECKUX 3ajjauax.

Bnagerp NOHATHAMM BIMCAHHOTO U IIEHTPAJIbHOIO YIJa, HCIOJb30BaTh
TEOPEMBbl O BIIMCAHHBIX YIJIaX, yriaxX MEXIy XOpAaMU (CEKYLIUMH) U YIJIe MEXIY
KacaTeJIbHOM M XOPJAOM NPU PEIICHUH NPOCTEUIINX TEOMETPUUECKHX 3a/1a4.

Bnagerp MOHSATHEM OMHMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHITh CBOWCTBA
OMMHICAaHHOTO YETHIPEXYTOIBHHUKA MPU PEIICHUH MPOCTEHIIIHNX 3a/ad.

[IpuMeHsTh TOMyYeHHBIE 3HAHWSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETH JUTSl 33a]]a4 PEeaTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCICHUS C
OpPUMEHEHHEM ToJ00UsS W TPUTOHOMETpHH (MONB3YsACh, THA€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO  PA3JMYHbIE AJIEMEHTHl MPSAMOYTOJIbHOTO TPEYTrOJbHUKA («pEIIeHHE
MPSAMOYTOJIBHBIX TPEYTOJBHUKOBY»). HaxonuTh (C MOMOLIBIO KaIbKYJISATOPA) JUIMHBI U
YTJIBI JUISL HETAOJIMYHBIX 3HAUEHUH.

[Tonb30BaTbess (opMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxXOXKIEHUS COOTHOIIEHHH MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO HH(HOPMAIIHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA (PELIEHUWE TPEYrOJbHUKOBY), NPUMEHATh UX MpHU
pELIeHUH NPOCTEHIIINX FTEOMETPUUYECKUX 3a]1ay.

Bnanets nouarusimu npeoOpazoBaHusi MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HeIX ¢uryp. Ilonb3oBaThcsi CBOMCTBAMU MOAOOMS TPOU3BOJIBHBIX (QUTYD,



YMETh BBIUUCIATH JUIMHBI MU HaXOAWUThb YIibl Y NOJOOHBIX GUryp (IO aJroputmy
y4ueOHbIX aeiicTBuil). IIpuMeHsTh cBOMcTBa MOAOOMS B MPAKTUYECKHX 3a/]ayax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYpP B OKPYKAKOLIEM MUPE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yalbHOW OMNOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEIECHUHU OTPE3KOB CEKYIIHNX, O KBapaTe KacaTeIbHOM.

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

[Tonb30BaTECA METOAOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biagets NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI YT OKPYKHOCTM M PaJAMaHHOM MEpBI YIVIA, YMETh BBIYMCIITH IUIOLIA/b
Kpyra u ero uacred (c omopodl Ha crnpaBouHyl uH(popMauuto). Ilpumensars
MOJIyYEeHHbIE YMEHUS B IPAKTUYECKHX 3a/1ayax.

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

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIN JJIA 33]1ay pealbHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MPUMEHEHUEM T0J00MS W TPUTOHOMETPUYECKMX (PYHKIUU (MOJB3ysACh, TJIE
HEO00XO0JIMMO, KATBKYJISITOPOM).

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

esu ndyyenust yueOHOro Kypca

B coBpemMeHHOM IH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHUKA TPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHS MPAKTHYCCKUX MPUIIOKECHUN, TaK U
UX ponu B oOpa3oBaHud. KaKIplii 4YeJoBEK IMOCTOSHHO MPUHUMAET DPEIICHUS Ha
OCHOBE MMEIOIINUXCS Y HETO NMaHHBIX. A JIsi 000CHOBAaHHOTO TMPUHSATHS PEIICHHS B
YCJIOBHSIX HEIOCTaTKa WM W30bITKA HHPOPMAIIUA HEOOXOUMO B TOM YHUCIIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbINIIeHHEe. IMEHHO mosToMy
OCTPO BCTaja HEOOXOAUMOCTh CGHOPMHUPOBATH y OOYYAIOIIMXCSA, B TOM YHCIIE
oOyyvaroruxcst ¢ 3[IP, dbyHKIMOHATBHYIO TPaMOTHOCTh, BKIIOUAIOIIYIO B ceOsl B
KaueCcTBe HEOThEMJIEMON COCTABJISIONIEH YMEHHE BOCIPUHUMATh M KPUTUUYECKH
aHAIM3UPOBaTh WH(OOPMAITUIO, TIPEACTABICHHYIO B Pa3Iu4HBIX (opmax, MOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTHX peabHbIX TIPOIECCOB M  3aBUCHUMOCTEM,
MIPOU3BOANTH TMPOCTCHINIME BEPOATHOCTHBIC PacUEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITMIIaMU cOOpa, aHaliu3a W MPEICTABIICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIITAET 00yUaIOIIMXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpykType mporpamMMmbl ydeOHOTO Kypca «BeposSTHOCT, M CTaTHCTHKA»
OCHOBHOHW IIIKOJIBI BBIJICJICHBI CIICAYIONMINE COICP)KATeIbHO-METOIUYECKHIC JIMHHH:
«IIpencraBmenne JMaHHBIX W ONHWcCATelIbHAs CTAaTHCTHKaA»; «BeposTHOCTHY;
«2nemMeHThl KOMOMHATOPUKNY; « BBenenue B Teoputo rpadoBy.

Conepxanue muann «IIpencraBieHne JaHHBIX M OMUCATEIbHAS CTATHCTHKA



CILy’KUT OCHOBOM 15l pOpMUPOBaHUSI HABBIKOB pabOThl ¢ UHPOpMAIIMEN: OT UTEHUS U
WHTEpIpeTannn WHPOPMAIMU, TPEACTABICHHOW B Ta0iWIlaX, Ha auarpaMmax Hu
rpadukax m0 cOopa, MPEACTAaBICHUS U aHalW3a JAHHBIX C HCIIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHMX U pacceuBaHusa. Paboras ¢ 1aHHBIMH,
oOyuatomuecs: ¢ 3I1P ydarcsi cyuThIBaTh 1 UHTEPIPETUPOBATH JIAHHBIC, BBIJIBUTATh,
apryMEHTHPOBaTh M KPUTUKOBATH MPOCTEUIINE THUIIOTE3bl, Pa3MBIIUIATh HaJl
(dakTOpamMu, BBI3BIBAIONIMMUA HW3MEHYMBOCTh, W OIICHWBaTh WX BIUSHHUEC Ha
paccMaTpUBaEMbI€ BEIMUYUHBI U MTPOIECCHI.

NHTYUTUBHOE MPENCTABICHUE O CIIyYalHOM W3MEHYMBOCTH, HCCIEIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopun BeposTHocTed. bombinoe 3nauenue ansa obyuaromuxcs ¢ 3I1P 3qecy umerot
NPAaKTUYECKUE 3aJaHUsl, B YAaCTHOCTH OMBITHI C KJIACCHUYECKUMHU BEPOATHOCTHBIMU
MO/JICJISIMU.

[loHaTre BEpPOSATHOCTH BBOJUTCS KaK Mepa MPaBAONOA00Us CIIy4yailHOTO
coobiTus. [Ipu n3ydennn kypca oOyuatomuecs ¢ 3[1P 3HakoMATCS ¢ MpOCTEUIIUMHU
METOJIaMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYYaWHBIX  JKCHEPUMEHTaX C
PaBHOBO3MOXHBIMHM ~ 3JIEMEHTAPHBIMU  HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMM  CTaBUTh M peIlIaTh OoJiee CIOXKHBIE 3anadd. B Kypc BXoasT
HAYAJIbHBIE TPEIACTABICHUS O CIyYalHbIX BEJIMYMHAX M HUX  YHCJIOBBIX
XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarolIuxcs ¢
3[IP ¢ MHOXecTBaMH W OCHOBHBIMH OINEpalysMU HaJ  MHOXECTBAMH,
paccMaTpyUBalOTCA NPUMEPBl NPUMEHEHHUsI Il pELIeHUs 3a4a4, a TaKkKe
MCIIOJIb30BAHUS B IPYTUX MAaTEMAaTHUECKUX Kypcax v YUEOHBIX MpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax uzydaercsi Kypc «BeposiTHOCTh M CTaTUCTHUKa», B KOTOPBIi
BXo#AT pazgensl: «lIpeacraBneHre MaHHBIX M ONHUCATENIbHAS CTAaTUCTUKAY;
«BepoarHocTby; «DneMeHThl KOMOMHATOPUKNY; « BBeseHue B Teoputo rpadony.

Ha u3ydenue nanHoro xkypca OoTBOAMT | y4eOHBIA Yac B HEAENIO B TEUCHUE
Kakoro roga odydenus, Bcero 102 y4ueOHBIX Jaca.

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

7 KIIACC

[IpencraBienure naHHBIX B BUAE TaOJMI, AUarpaMM, rpaduKoB. 3aroHEHUE
Ta0JIUILl, YTEHHE U MMOCTPOCHUE JUarpaMM (CTOTOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peanbHBIX IpoleccoB. M3Bneduenne nHpopManuu U3 IuarpamMmm U
Ta0JIHIL, UCTIONB30BAHUE U UHTEPIPETALIUS JAHHBIX.

OnucartenbHasi CTaTUCTHKA: cpeAHee apudmeTnyeckoe, MeauaHa, pa3Mmax,
HauOoJiblllee M HaUMMEHbIIEE 3HAYeHUs Habopa 4YHUCIOBBIX JaHHBIX. I[Ipumepsl
CIIly4YaliHOM U3MEHYUBOCTH.

*CnyuallHbIN SKCHEPUMEHT (OMBIT) W Cily4yaiiHOe coObiThe. BeposTHOCTh H



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

*T'pad, BepmmHa, pedpo. Crenens BepmmHbl. Yucno pédep u cymmapHas
crenenb BepunH. [IpencraBnenue o cBssHoctu rpada. Llemm u muxmel. I[lytn B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 06 oprueHTHPOBAHHOM Tpade.
Pemenwne 3ama4 ¢ momoirsio rpagoB™.

8 KJIACC

[IpencraBieHune qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Onepanuu  Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIEpeceueHne, nonoiHenne. CBoMCTBa onepauuii Haj
MHOKECTBAMH: NIEPEMECTUTENBHOE, COYETATENBHOE, pacIpenenuTenbHOE,
BKJIOUeHUs. Vcnosnb3oBaHue TrpaUuecKkoro MPEACTaBICHUS MHOXECTB  Jis
OIMCaHHUs PEAbHBIX IIPOLIECCOB U SABJICHUM, IPU PELICHUH 3a1a4.

*M3mepeHue paccerBaHMs AaHHBIX. Jlucrnepcusi U CTaHAAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpamMma paccenBanus™.

OneMmeHTapHble COOBITHS  ciaydyaiiHOoro onbita. CoayyailHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crny4aiinbiii BBIOOp. CBA3b MEXK]Ty MaJOBEPOATHBIMU U TIPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOMCTBa JE€pEBbEB: €IMHCTBEHHOCTh IIyTH, CYLIECTBOBAaHUE
BHUCSIYEH BEPILIMHBI, CBSI3b MEXKIY YWCIOM BEPIIMH U yucioM pédep. Ilpasuio
YMHOXEHHs. Penienne 3a1ad ¢ noMoibto rpagos.

[IpotuBononoxkueie coObiTus. [uarpamma Oiinepa. OObeAuHEHHE WU
nepeceueHre  coObituii.  HecoBmectHble  coObiTus.  DopMyna  CIOXKEHUS
BEPOSITHOCTEN. YCIIOBHAss BEpPOATHOCTh. [IpaBuino ymHoOxeHus. HeszaBucumeblie
coowiTusa. IlpencraBienue skcnepuMeHTa B BUJE JepeBa. PemieHuwe 3amgad Ha
HaxXO0XJICHUE BEPOSATHOCTEH C IIOMOIIBIO JEpeBa CIy4YalHOIO JKCIIEPUMEHTA,
auarpamm Ditnepa*.

9 KUIIACC

[IpencraBienne JaHHBIX B BUAE  Ta0iWL, JAMarpaMM, TIpaduUKoB,
MHTEpIIpeTalus JaHHBIX. YTeHHe U MocTpoeHue Tabiul, AUarpamm, rpaukoB Mo
pEeanIbHbIM JJAaHHBIM.

[TepectanoBku u (axropuan. CoyeTaHUss U YUCIO COUYETaHUA. *TpeyrosbHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BaHUEM KOMOUHATOPHKH.

*T'eomeTpuueckasi BeposATHOCTh. CiydailHbI BBIOOp TOYKM M3 (QUIYphl Ha
MJIOCKOCTH, U3 OTpe3Ka U U3 TyT'H OKPYKHOCTH™.

HcnbiTanne. Ycenex u Heygaya. Cepust UCIIBITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepHyum. BeposatHocTu coObITHI B cepun UcnibITaHui bepHym.

CnyyaiiHasi BEJIMYMHA M PACIPENCIICHUE BEPOSTHOCTEH. MaremaTtndeckoe

4 3ech u manee * * 0603HAYEHB] TEMBI, H3yUEHHE KOTOPBIX HPOBOJANTCA B 03HAKOMHTEIbLHOM Iiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



oXpugaHue M aucnepcusa. [IpuMepel  MareMaTH4ecKOro  OXHUAAHUSA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaThudeckoe OXUIAHHWE U
TUCIIEPCHUS CIIy4YalHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUNM bepHym».

[Tonarue o 3akoHe OONBIIMX yuced. M3MepeHue BEpOATHOCTEH C MOMOIIBIO
qyacToT. Posib 1 3HaueHne 3aKk0Ha OOJIBIINX YHCEN B PUPOJIE U OOIIECTBE.

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

HpCI[MCTHI)Ie PE3YJIbTaTbl OCBOCHHUSA KypCa «BCpOHTHOCTL U CTaTUCTHKa» B 7—
9 knaccax XapaKTCPU3YIOTCA CICAYIOMUMHA YMCHUAMMU.

7 KJIACC

Uutate wuHPOpMAIMIO, TPEACTABICHHYIO B Ta0lMIax, Ha JgUarpaMMax;
IpEJICTaBIsATh JaHHblE B BHUAE TaOJUL, CTPOUTh JAUArPaMMbl (CTOJIOMKOBBIE
(cTronbuathie) U KPYTroBbI€) IO MACCHBAM 3HAUYEHUM (C MCIIOJIH30BAHUEM 3PUTEIBHON
HaIJISIIHOCTH W/WIH BEpOaIbHOM OMOpHI).

OnucelBaTh ¥  HUHTEPNPETHPOBATH  pEalbHBIE  YWCIOBHIE  JaHHBIC,
Mpe/ICTaBJICHHbBIE B TA0IHIIAX, HA qUarpammax, rpadukax.

OpueHTHPOBaThCA B TOHATUAX M OMNEPUPOBATH UMHU Ha 0a30BOM ypOBHE:
cpenHee apupMeTruyecKoe, MeraHa, HauOoJIblllee 1 HAMMEHbIIIEE 3HAYEHUs, pa3Max.

NmMeTp mnpencraBieHUE O CIy4YalHOM WM3MEHUYHMBOCTHM HA IIPUMEpax ILIEH,
(¢u3NyeCKUX BEJIMYMH, AHTPOIIOMETPUYECKUX JAaHHBIX; HMETh MPEICTaBICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

8 KUIIACC

W3Bnekath M mpeoOpa3oBbIBaTh HH(MOpPMALUIO, TMPEICTABICHHYIO B BUJE
Tabnul, auarpamm, rpaduKoB; MPEACTABIATh JAHHBIE B BHUJE TaOJIML, aUarpamw,
rpaduKoB.

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

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pe3yJibTataM U3MEpeHud U HaOmoAeHUN (C  HCMOJB30BaHUEM  3PUTEIHLHOMN
HarJIsIHOCTH W/UM BepOaIbHOM OTIOPHI).

HaxonuTh BEpOATHOCTH CIy4alHBbIX COOBITUM B ONBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTapHbIX COOBITHI,, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTApPHBIMU COOBITUAMHM (C MCIOJIB30BAHUEM 3PUTEIBHOW HATJSIHOCTH W/WIA
BepOaNbHON OMOPHI).

HNmets mnpencraBieHue O TrpadUUEcKUX MOJCNSX: JEpeBO CIy4ailHOTro
AKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCIOBAs MPAMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITIOJHSATH OTEpalK HaJl MHOKECTBAaMH: 00beIUHEHNUE, TIepeceUeHHE, TOTIOTHEHUE;



HNEPEUYUCIIATh  DJIEMEHThl MHOXXECTB; IPUMEHITb CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BH3yaJIbHON OMOPHI).

Wmets mpencraBieHne o rpaduyecKkoM MpeCTaBICHHE MHOXKECTB M CBS3ed
ME3KJly HUMH JUUIsL OTIMCAHUs MPOLIECCOB U SIBJICHUM, B TOM YMCJIE IIPU PELICHUN 3a7a4
U3 JPYTUX Y4eOHBIX TPEIMETOB U KYPCOB.

9 KUIIACC

W3Bnekats u mpeodpa3zoBbIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
HMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpa@ukoB; MPEACTaBIATh JaHHBIE B BHUJE
Ta0JIUI, AUarpaMm, rpauKoB.

Pemarp mpocTeiiinne 3amaud OpPraHU30BAHHBIM IepeOOpOM BapUaHTOB, a
TaK)Xe C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX [JIs MacCHUBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHUCJIE CPEAHUE 3HAUECHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAUEHUH U YACTOTHI COOBITUS, B TOM 4YHCIIE TOJb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUI W HAOIIOeHUM (C OMOpPOil Ha CIPaBOYHYIO
uH(dopMaIuio).

HaxoauTh BepOATHOCTU CIydyalHBIX COOBITHI B HM3YUYEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPHSIX
WCIIBITAHUM JI0 TIEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyuim.

NmMeTp mnpencTtaBieHWE O CIy4YalHOM BEIMYMHE W O PACHPEACIICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4allHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIbIIMX YHUCEN B
MIPUPOJIE U OOIIECTRE.



TEMATHUYECKOE IINTAHUPOBAHUE

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

«Marematnkay deaepaqbHON aJanTHPOBAHHONW OCHOBHOM 00pPa30BaTEIBHOW MPOTPAMMBI OCHOBHOTO OOIIET0 0Opa3oBaHUS
oOydaromuxcs ¢ 3aJACPKKON MCUXUYECKOT0 Pa3BUTHA, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3lesioM (enepanbHOi
paboueii mporpaMMbl yueOHOTO TipeameTa «MaTemaTuka» o0pa3oBaTeIbLHOM MPOrpaMMbl OCHOBHOTO 00IIIEero 0Opa3oBaHMS.

[Ipu sToM Opranuzaius BOpaBe cama BHOCUTh U3MEHEHHUSI B COJCP)KAHHUE U pachpe/iesieHue yueOHOro MaTepuaia mo rojaam

O6y‘I€HI/I$I, B IOCICAOBATCIIBHOCTL M3YUYCHHUA TCM MW KOJHMYCCTBO YaCOB Ha OCBOCHHC K&)I(I[Oﬁ TEMbI, OIIPCIACICHUC

OpraHu3alUOHHBIX (popM 0OydeHus U T.11. OOGOCHOBAHHOCTH JAHHBIX U3MEHEHUH OINpeAeIsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON

opranuzanueir YMK, nHauBHIyanbHBIMUA NCUXO(DU3NIECKUMU OCOOCHHOCTAMH KOHKpPETHBIX oOyuaromuxcs ¢ 3I1P, ctenensio
YCBOCHHOCTH HWMH YYEOHBIX TE€M, PEKOMEHJAIMSAMHU IO OTOOpY M aJanTalud ydeOHOTO Marepuana I0 MaTeMaTHKe,
MpEeACTaBICHHBIMU B [10SICHUTENIBHOM 3aIKCKE.

5 knace (He menee 170 u)

Ha3Banue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOE coacpkanue

OcHoBHbIE BUbI J1eITEJIbHOCTH oﬁyqalomnxcn

4acoB)
HarypanabHble Hecatuunas cuctema cuumciaeHus. Pan HaTypanbHbIX uncend. |YdTaTh, 3amnucbiBaTh, CPAaBHUBATh HaTypajlbHbIE 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

(43 9)

Apudmernueckue AEHCTBHS C HaTypalbHBIMU YHCIAMH.
CBoiicTBa HyJs NpPHU CIOXKEHWH M -yYMHOXXCHHH, CBOWCTBA
eauHunbpl  mpu  yMHOXeHuu.  [lepeMecturensHoe U
COUYETAaTEIbHOE  CBOMCTBA  CIIOXKEHHA W  YMHOXXCHMS,
*pacnpeeUTeIbHOE CBOKCTBO YMHOKEHUS™ 4,

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.




*JlenuTenn W KpaTHbIE™ UuCla, PA3JIOKEHHWE YHUCIIA Ha
MHOHTenu. Jlenmenune ¢ ocrarkoM. IIpocteie m cocraBHBIE
yucna. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaATypaJIbHBIM [TOKA3aTEIEM.

UucnoBble BBIPAKEHHUS; IOPSALOK JCHCTBUN.

Pemienue TekcTOBBIX 3a/1a4 Ha Bce apudmMeTHuecKue AeHCTBus,
HAa JIB)KEHUE U OKYIIKH.

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

3anuchIBaTh NPOU3BEICHUE B BUJE CTEIICHH, YUTATh CTEIICHH,
HCMOJIb30BaTh TEPMHHOJIOTHIO (OCHOBaHHUE, I10Ka3aTelb),
BBIYHC/ISATh 3HAYEHHs] CTENEHEH TpU HEOOXOIUMOCTH C
BHU3yaJbHOW OMOPOM.

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

Hcnonb3oBaTh MNpu BBIYUCICHUSAX TepeMeCTHTeJbHOe U
couerarejjbHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMS,
*pacnpeneuTeTbHOe CBOWCTBO YMHOKEHUs™;
¢dopMynHMpoBaTh U NPUMEHATH IpaBUja MNPeodpa3oBaAHUA
Y CJI0BbIX BbIPaKeHUI Ha OCHOBe CBONCTB
apuMeTHyecKMX JIeicTBHH TNpH  Heo0XOAMMOCTH €
HANPaBJIsIIOIeil MOMOIIbIO.

@opMyJIMpOBaTh oONpeaeJeHUsl JEIUTeNss U KpaTHOro (c
OMOpOW Ha aJropuTM TMpaBWiIa), Ha3pIBaTh [EIUTEIH U
KpaTHBIE YHUCla; Paclmo3HABATH IIPOCTHIE U COCTaBHBIE YMCIIA;
¢hopMyIMpPOBATH U MPUMEHSATH NPU3HAKH JEIUMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aNrOPUTM TMpaBUJA); NMPUMEHATH
AJITOPUTM  PA3JIOKEHWS] YHCIA HAa IPOCTbIE MHOXXHUTEINH;
HAXOJAHUTh OCTAaTKH OT JICJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBAaHUS 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,
HCMO0JIb30BATh 3aBHCHMOCTH MEXy BEIMYMHAMH (CKOPOCTb,
BpeMsl, pPacCTOSIHUE; 1I€HAa, KOJIWYECTBO, CTOMMOCTh U JIp.) NpHU
HEOOXOIMMOCTH C MCHOJIB30BAHUEM CIPABOYHOW MH(OPMAIIUU:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepedopMyJIHMPOBATH 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, HAXOAUTDH OLINOKH.

*Pemars 3agauu ¢ MOMOUILIO nepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pasinyHbIe
(ipu

peIlleHus, 3alucH
HEOOXOOUMOCTA €

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, TYyHOW W pPa3BEPHYTHIM YIJIBL

[TpakTryeckas pabota «IlocTpoeHue yrioy.

Pacno3naBarp Ha 4eprekax, pHUCYHKaX, OINHUCHIBATD,
UCIIONIb3YSl TEPMHUHOJIOTMIO, KU M300paxaTb C IIOMOIIbIO
4epTEKHBIX ~ MHCTPYMEHTOB (P HEOOXOJUMOCTH  TIO
BHU3YaJbHOW OIOpPE): TOUKY, MPSAMYIO, OTPE30K, Jyd, Yrod,
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, OKPYKHOCTEH, HMX 4YacTeld Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare; mpeaJjaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPpUTMbI IIOCTPOCHMS IIOCIE€ COBMECTHOIO
aHaIM3a.

Pacno3naBath U U300pakaTh Ha HEJIMHOBAHHOW U KJIETYATON




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
npoOb. YMHOXEHHE U JeJIeHue OOBIKHOBEHHBIX Jpo0eii;
B3aUMHO-OOpaTHBIC 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 KOMIIBIOTEPA IOHATHUS M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTh ¥ 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;
HCNOJb30BaTh OCHOBHOE CBOMCTBO JpoOM Ul *COKpaleHHs
IpoOeld W mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENIO B
MNPOCTEHIINX CIydasx™.

IpencraBasaTe 10 o00pa3ly CMELMIaHHYIO JApoOb B BUIE
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




YUCIIOBbIE 3KCIIEPUMEHTHI
KOMITBIOTEPA).
Pacno3naBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O JPOOsX,
NPUBOIMTH MPUMePbI 1 KOHTPIPUMEDPHI.

Pemars mnpocreiiline TEKCTOBBIE 3ajaud, CoJepIKallue
IpoOHBIE TaHHbIE, U 33JaYl Ha *HaXOXKJACHUE YacCTH LIEJIOro U
LIEJIOTO II0 €r0 YaCTH; BIABJATH X CXO/CTBA M Pa3Iuuus ™.
MoaenupoBaTh XOJ PELIEHUS 33Jaud C IOMOILBIO PUCYHKA,
CXEMBI, TaOIHLIBI.

IIpuBoauTh, pa3dupath, OLEHMBATH pPA3JIMYHBIC DPEIICHUS,
3allUCH pEIIEeHUH TEeKCTOBBIX 3a7ay MpU HEOOXOJUMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

C nomompbl0 meJarora OLEHMBATh IOJyYEHHBIH PE3yNbTaT,

(B TOM 4YHCJIEC C IIOMOIIbIO

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

Harasauas MHOrOyronsHukn.  YeTHIPEXYrOJbHUK,  NPAMOYTOJBHHUK, | Pacmo3maBaTb, H300pamaThb C IIOMOIUBIO  YEPTEKHBIX

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

MHOTOYrOIBHUKH | TpoyrompHrk. MHOTOYTOJIbHHUKH.

(10 4.) TIoMa/s | EPUMETp MPSMOYTOTBHIKA H MHOTOYTONBHUKOB, | IPHBOIHTL NPUMEphI OOHEKTOB PEANbHOTO MUPA, MMEIOTIHX
COCTABNICHHBIX M3 NpPAMOYTOIBHHKOB, €AMHUIBI H3Mepeus|(POPMY — MHOTOYTONBHHK, NpAMOYTOJIbHUKA,  KBaApata,
noma. TlepHMeTp MHOTOYTOMHHHKA, 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 JIOKHBIE BBICKA3bIBaHUSA O




MHOI'OYTOJIbHUKAX, IPUBOAUTH MPUMePbl U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD ILIOIIAAY KBAAPaTa OT JUIMHBI €I0
CTOPOHBI.

Hcnoab3oBaTh €cBOICTBA KBAJIPAaTHOM CETKU UL IOCTPOECHUS
buryp;  pa3douBaThb  IPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYroJIbHUKU; COCTABJATH (UIYpHl M3 KBAaJIpaTOB 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 eCATHYHBIME Ipo0siMu. OKpyTIIEHUE NECITUIHBIX
Ipooeii.

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

IpencraBasith AECATUUHYIO ApoOb B BHJE OOBIKHOBEHHOM,
YUTaTh M 3aNUChIBaTh, CPAaBHHUBAThH JECSITUYHBIE ApoOH,
npepjaratb M 00Cy:KAaThb 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 BU3YIHHOU OMOPOH.

IIpoBoauTh MCCJIEAOBAHUS CBOWCTB JECATUYHBIX Jpo0ei,
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 BHICKa3bIBAHMIA.
Pemars mnpocreiinvie TEKCTOBBIE  3aJayd, COAEpKallUe

JpoOHBIE JaHHbIC, U Ha *HAXOXAEHUE YaCTH LIEJIOT0 U LEJIOT0
II0 €r0 YaCTU™; BBIABJIATH UX CXOCTBA M Pa3IHYHUsl.
MopaenupoBaTh XOJ PELIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
cxeMbl, Tabnuupl. Pa30uparh pa3iuyuHble PELICHMs, 3allUCU
peLIeHUH TeKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B pEAlbHBIX >KM3HEHHBIX

CUTyaluiax.
C NMIOMOIIBI0 IIeJarora OMCHUBAThL HOJIy‘-ICHHBIﬁ pe3yibTar,
OCymieCTBJIATDH CaAMOKOHTPOJIb, IIpOBEpAA OTBCT Ha

COOTBETCTBUE YCIIOBHIO, HAXOUTh OLINOKY.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSI apU(METUKU

Harasianas
reoMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
C )

*Muororpannuku. M300paxeHne MHOrorpaHHUKoOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpsimoyronbHbIM napamnenenunen, ky6. Pa3séprku kyba u
napajuleJenuneaa.
O065BEM Kyba, MPSAMOYTOIHHOTO Mapajiiesienunena™.

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, NPSAMOYTOJILHOTO
napajiesienumnea, 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 IUIONIAJAb OBEPXHOCTH;
00BEM Ky0a, MPAMOYTOIBHOTO MapaJlIeNieuIesa ¢ OMopoi Ha
QITOPUTM Y4EOHBIX [EHCTBUH; HMCCIeN0BATH 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 u.)

[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
paloHaIN3aluy BEIYUCICHUH.

OcyumiecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX IEHCTBUH 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  pEIEHUs
PanHoOHAJBLHBIH CIOCO0.

Pa3HBIMU
3a/1a4H,

crnocodamu,
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 JACIUTEIH
¥ HaMEHbIIee 00IIee KpaTHOE™.

Pa3znoxeHne umncna Ha NpPOCTBIE MHOXWTENW. JlenmmMocCTb
CyMMBI U IIPOU3BEICHUS. [lefeHne ¢ 0CTaTKOM.
Pelenue TeKCTOBBIX 3a1a4.

BouinoansaTs apudpmMernyeckue aeiicTBUs C MHOTO3HAYHBIMU
HAaTypaJbHBIMU YHUCJIaMH, HaXOAUTh 3HAYEHHS YHCIIOBBIX
BBIPOKECHHUH CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHUSA
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,
*pacnpeeuTebHOE CBOICTBO YMHOKEHHsI OTHOCUTEIBHO
CJI0KeHUS™, CBOICTBA apu(MeTHUECKHX 1elCTBHI.
HcciaenoBarh  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHTH
YHCJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBaTh OMNpededeHHs] JIEIUTENId W  KpaTHOro,
HAuOOJIBIICTO OOINCro JENHMTEIS M HAUMEHBIIETO OOIIEro
KpaTHOTO, MPOCTOI0 M COCTABHOT'O YHCEJ; HCIIOJIb30BaTh 3TH
MOHSTHS TIPU PELIEHUH 3a]1a4 (1P HEOOXOAUMOCTH € OIOPO Ha
QITOPHUTM TIPABHUIIA).

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, NpHUMEPbI 4YHCEN C 3aJaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble W HeBepPHbIe YTBEPXKACHHUSI O
CBOICTBaxX 4MHCEJ, ONPOBEPraTb HEBEPHbIE YTBEPXKICHUSA C
MTOMOIIIbIO KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NPeNJIOKEHUSI  C
TTOMOIIIBIO CBS30K «H, «HIIN», KECIH. .., TO...» 110 00pa3Iry.
PemraTth TEKCTOBBIC 3aJa4H, BKIIFOYAIOIINE ITIOHATUS ASIUMOCTH,
apudmeTnyeckuM CcrnocoboM, UCHOIB30BaTh Mepedop Bcex
BO3MO’KHBIX BAPUAHTOB C OMIOPOI HA BOMPOCHBIH IJIaH.
MoaenupoBarh XOJ pEIICHUS 3aJadd C MOMOUIbI0 PHCYHKA,
CXEMBI, TaOJIMIIBI.

[IpuBoguTH, pa3dWpaTh, OIEHWBATH PA3JIMYHbIE PeEIICHHS,




3allMCH  PellleHril 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)

*Tlepnenaukyisipasle npsmble. [lapannenbHbie npsmMelie™.

PaccrossHne mexay AOByMs TOYKaMH, OT TOYKHM JO IPSIMOH,
JUIMHA IIyTH Ha KBaJAPAaTHOMN CETKE.
*TIpumepsl NPSMBIX 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 MHOIOYIOJBHHKAX IE€PIEHIAUKYJSIPDHBIE 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.

OtHomenue. [lenenne B JaHHOM OTHOIIEHWH. *Macmrab™,
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 IpoOU, 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.

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




npeoOpazoBanus JApoOel, BbIOMPATh CHOCO0, NPHUMEHATH
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,
MCIOJIb3YS MacIliTad ¢ OMOPON Ha AJITOPUTM YUEOHBIX AEMCTBUMA.
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 €€
npoOu (TpoleHTy), npoOu (MPOLeHTa), KOTOPBIH COCTABIISIET
ogHa BenuuumHa OoT apyroi. IlpumBoauTs, pa3dupark,
OIlEHUBATH PA3JINYHBIC PEILEHUS, 3allUCU PEIIEHUN TEeKCTOBBIX
3aj1a4 Mpu HEOOXOJUMOCTH € HAINPABIIAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamuo ©3 TAOMUMI U JAUATPAMM,
MHTEPIPETUPOBATH TaOIUYHBIC JIaHHBIE, ONpENENATh
HauOoJIbIlIee U HAMMEHbIIEE U3 MPEACTABIEHHBIX JaHHBIX.

Harasanas

reoMeTpus.

Cummertpust
(6 9)

*QOceBas cummeTpus. LleHTpanbHas CHUMMETpHSL.

[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.
MoneaupoBars U3 Oymaru JBe (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
npeiokeHuil.  *bykBeHHblE  BBIp@KEHHS U YHCIOBBIE
[IOACTAHOBKU™.

bykBeHHBIE pPaBEHCTBa, HAaxO0KJICHUE HEU3BECTHOT'O
KOMITIOHEHTA. DOpMyIIBI.

Hcnoab3oBaTh OYKBBI 11 0003HAYCHHs YHCEN, MIPHU 3aIllUCU
MaTEeMATHYECKUX  YTBEPKACHHM, COCTABJIATh OYKBCHHBIE
BBIPAYKEHHUS TI0 YCIIOBHIO 3aa4H.

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

BbIunciasTh 9MCIOBOE 3HAUYCHHUE OYKBEHHOTO BBIPAKEHUS IMPHU
3aJJaHHBIX 3HAYEHHUAX OYKB C OMOPOH Ha aNTOPUTM Y4EeOHBIX
JICHCTBHIL.

3anucbiBaTh ¢opmy.bi: nepumMeTpa u IUIOILA N
NpSIMOYTOJIbHUKA, KBajpaTa; UIMHBI OKPYXHOCTH, TUIOIIAJN
KpyTa; BHINOJIHSITH BRIYHCJIEHHS 110 3TUM (HopMyIIaM.
CocTaBiasiTb (pOpMYJibl, BBIPAKAIOIIHNE 3aBUCHMOCTH MEXKAY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, pACCTOSIHUE; 1I€HA, KOJTUYECTBO,
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.

*TIpakTuueckas padorta «Ilmomanas kpyra»n™.

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 C1IOCOOBI, AATOPUTMBI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YyS  OKCIEPUMEHT,  HaOIIOJCHHE,
MOJIEJIMUPOBAaHUE, CBOMCTBAa  MpPSMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIHLHUKH C OMTOPOI Ha BOTIPOCHBIH TIJIaH.

O00CcHOBBIBATBH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPKIACHUSI O TMPSAMOYTOJbHUKE, KBaJpare, Pacno3HaABaTh




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'OJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI  TPEYroJIbHUKM (MpU HEOOXOAMMOCTH C
MCII0JIb30BaHUEM BU3YAJILHOH OIOPHI).

BeruucasarTs IEPUMETP MHOI'OYTOJIbHUKA, IJI01A1b
MHOTOYTOJIbHUKA pa30MeHneM Ha MPSMOYTOJbHUKHU, Ha PaBHBIC
burypsl, HUCHOIB30BaTh METPUUYECKUE EAMHUIIBI H3MEpPEHUS
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.

MoaoxuTtenabHble u |Llensie  yucna. *Monyns  yucina, reomerpuyeckas | [IpyBoaMTH, NpHUMEpPHI HCIOIL30BAHMSA B PEAIBHON KU3HU
oTpHUAaTeJIbHbIE UHTEpIpeTaus MOAYs. UncIoBbIe TPOMEXKYTKU™. MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCEIL.
yucaa TloNOKUTENbHBlE U OTpULATENbHblE uHcia. CpaBHeHHe N300paxarh 1enble Yncia, MOJOKUTENbHBIE M OTPULATENbHbIE
(40 1) TIOJIOKUTENBHBIX U OTPULATENBHBIX uncel. Apudmerndeckue | I TOIKaMH — Ha  HHCIOBOM  MpPAMOH,  HMCIIOJB30BAThH
JeHCTBHUS C TIOJI0KUTETLHBIMU U OTPULIATENBHBIMY iciamy, | TACTOBYIO IPAMYTO UL CPaBHCHIS HHCCIT.
PelleHne TeKCTOBBIX 3a/1ad. I[IpumeHsiTh NpaBUJIA CPAaBHEHUS, YNOPSA0YMBATH LIEJIbIE
YHUCiIa; *HAX0AMTh MOJTYJIb Yucia™.
®opMyJIMPOBATh MPABUJIA BEIYHUCICHUS C TIOJOKUTEIBHBIMU U
OTPUUATEIbHBIMA YHWCIIAMH, HAXOAUTH 3HAYEHHMsI YHCIOBBIX
BBIPAXKEHH, coJiepKaIInx JeUCTBUSA
C TIOJIOKUTEIBHBIMH W  OTPUILIATENIBHBIMU  YHUCIAMH  TIPH
HEO0OXOIUMOCTH C OMOPOI Ha aNTOPUTM MPABHIIA.
IIpumeHsATh CBOWCTBA CIOXEHUSA U yYMHOXEHHS  JUIA
peoOpa3oBaHUs CyMM U MTPOU3BEACHUN.
IIpeacraBiienue [IpsmoyronpHass cHCTeéMa  KOOPAMHAT HA  IUIOCKOCTH. | O0BSICHATh M WIJIOCTPUPOBATH MOHSATHE IPIMOYIOJIbHON
JAHHBIX KoopauHatel TOYKM Ha MI0CKOCTH, abCIiMcca U OpIMHATA. CUCTEMbl  KOOpJIMHAT  HAa  IUIOCKOCTH,  HCIIOJb30BAThH
(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)

*TIpssMOYTOJIBbHBIH TapasuieNenume, Ky0, mpusmMa, mupamMmu/a,
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, Gopmyiiel 00bEMa*™.

Pacno3HaBarp Ha  ueprekax, PpUCYHKaXx, ONHCHIBATH
nUpaMuIy, MpU3MY, [MHJIHHIP, KOHYC, ap, H300paaTh UX OT
PYKH, MOEJMPOBATH U3 OyMaru, MIacTUIMHA, IIPOBOJIOKU U JIp.
¢ Hampasisitonie nomoiuso. IIpuBoANTH NMpUMepbl 0OBEKTOB
OKpY’KalolLIero Mupa, UMEoLIX (GopMbl Ha3BaHHbIX Tell.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U TUAMETP, pa3BEPTKA.

N3yuarh, UCHONIB3Ysl KCIIEPUMEHT, HAOIIOJCHUE, U3MEPEHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJ, BBHIABISATH CXOACTBA M PAa3INUHA.
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: UIMHBI pPEOEP 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 CBOWCcTBA apu(MeTHUecKuX 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 CAMOKOHTPOJb BBIIOJIHAEMBIX JEHCTBUM H
CaMOIIPOBEPKY pe3ysbTaTa BIUMUCICHUMN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0 I'OJAM OBYUYEHMUA)

7 kaacc (He menee 102 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkanne

OcHOBHBIE BU/IBI 1eITeIbHOCTH 00y4AK0IIMXCS

4acoB)
Yucna u [TonsTHE palMOHATHHOTO YHCIA. CucremMaTu3upoBaTh " oboramarsb 3HAHUS 00
BbIYHCJICHHS. ApudmMerndeckre JEHCTBUS C pPAMOHATBHBIMU YHCIAMH. | OOBIKHOBEHHBIX M JECATHUHBIX APOOSX.
PaumnonanbHble CpaBHeHMe, yIOpsI0YMBAaHNE PALTMOHAIBHBIX YHCET. CpaBHHMBATBH U YNOPSAA0YMBATH APOOHU, IPe0oOPa30BbIBas MPU
ymciaa CTeneHb ¢ HaTypaJIbHbIM TTOKa3aTesIeM. HEOOXOUMOCTH  JECSITHUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 )

Pemennie ocHOBHBIX 3a7jad Ha JApoOH, 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.
MPOMOPIIMOHAIIBHOCTH.

IIpsimas

n

oOpaTHas

BbIYNCJIEHNS] 3HAYEHUH TPOOHBIX BbBIPAXKEHUI, COIEPKALIUX
OOBIKHOBEHHBIC H  JCCATHUYHBIC JApOOW: 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 NeHCTBUSAM C LeJIbIMU YuciaaMu (IIpU HEOOXOIUMOCTH
C HalpaBJISAIOUIEH TOMOIIBIO).

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

Biza @ (2 — mo6oe PaIHOHAIBHOE YHCII0, N — HATYPAIbHOE
YHCII0) C OMOPO Ha CIIPABOYHYIO HH(POPMAITHIO.

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

IIpuMeHSITH IPU3HAKY JAETUMOCTH, PA3JI0KEHHUSI HA MHOXKUTENIN
HaTypaJIbHBIX YHCEIL.

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,
pa30upaTh, OLEHUBATDH PA3JINYHbIEC PEILICHUS, 3alIUCU PEILICHUN
TEKCTOBBIX 3a/au.

PacnozHaBaTh M O00BSACHATH, ONMPAsACh HAa OIPEICIICHUS,
OpsSMO MPONOPLUOHATIBHBIE M 00paTHO NPONMOPLUOHAIbHbIE
3aBHCHUMOCTH MEXIY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTUX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYTUX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye NpakTHKO-OPHEHTHPOBAHHBIC 3aJdadM
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, NMPUMEHAITbL €€ B IIpolecce
OCBOCHMsI yUeOHOI0 MaTepuania.

HaxonuTh 3HaueHUs OyKBEHHBIX BBIPDOKCHHH INPH 3aJaHHBIX
3HA4YEHUAX OYKB; BBIIOJIHATH BBIYUCICHUS 110 (hopMyJIaMm.
BbInoHATHL TPeoOpa3oBaHus LEIOTO BHIPAKEHUS] B MHOTOUJICH
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
pa3IMyYHBIX 3aJa4 W3 MaTEMaTHKH, CMEXHBIX IIPEIMETOB, 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.

*JIuneitHoe ypaBHEHHE C ABYMSI IEPEMEHHBIMU U €T0 rpapuk™.
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 Oojee mpocroro Buaa. IIpoBepsTh,
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 TI€PEMEHHBIMH C ONOpOW Ha alrOpUTM 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 (GyHKIUH.
Jluneiinass  gynkuusa. [loctpoenwe rpaduka aHHEHHOU
byukiun. I'paduk Gyskmun y = KX + b.

H3o0paxarb Ha KOOPJHMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH UX Ha alreOpanyecKoM si3bIKE.
OtrMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAWHATaM; CTPOUTHh TIpadUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpMyJIaMH, B TOM 4YHCJE C MOMOIIbIO HUPPOBBIX
nabopaTopuid.

IIpuMeHsiTh, M3y4YaTh NPeMMYIIECTBA, WHTePHPETHPOBATH
rpaduyecKuii criocod MpeICcTaBICHIS W aHATN3a Pa3HO00pa3HOH
KU3HEHHOH HH(pOpMAIHH.

OcBauBaTh Ha 0a30BOM YpPOBHE MOHATHE (YHKIINH, OBJIA/IEBAThH
(GYHKIIMOHATLHOW TEPMHUHOIOTHEH.

PacnosHaBarth JUHEHHYIO QyHKIHIO Y = KX + b, onmuceiBaTh
e€ CBOIICTBA B 3aBUCHMOCTH OT 3Ha4YeHH K03 puiueHToB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MPABUIIA).
CrtpouTth rpaduxu JuHEeHHOH QyHKimu, GyHKmu Yy = kx + b
Ucnonb3oBats nudpoBbie pecypcbl Uil IOCTPOEHUSA
rpaduKoB (PyHKIMI 1 N3yUeHHs UX CBOMCTB.

[IpuBOaUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEM B pEaJbHBIX
IpoLeccax U sIBJICHUSIX.

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.
OcyumiecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMbBIX JEHUCTBUM H
CaMOTNIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
IIOCTPOEHHUH.

Pemate mpocTeiilume 3agauyM U3 pPEATBHOM  JKH3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMA JJIA PEIIECHUs 3a]a4 U3
JIPYTUX IPEIMETOB.




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

8 kiacc (ae menee 102 u)

Ha3zBpanue
pa3aesa (Tembl)
Kypca (4uciao

OcHoBHOe coxep:kanue

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

4acoB)
Yucna u KBanpaTtHblii  KOpeHb U3 4HCIa. *TlonsiTue 00 | @OPMY.JIHPOBATH ONpe/ieJieHne KBAJAPaTHOTO KOPHS U3 YUCIIA,
BbIYHCJICHHS. uppauuoHansHoM  yucne.  [lecaTuuHple — nmpuOIMKEeHUS |apuPMETUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparusie HMPPALMOHAIIBHBIX YHCEIL. BHU3yaJIbHOW OIIOPOM.
KOpPHH JeiictButenbHbie yncna. CpaBHeHHE NEHCTBUTENbHBIX uncen™. |[IpuMeHs T OlNepalnuio M3BIEYEHUS KBAJPaTHOTO KOPHA W3
(15 ) ApudmeTraeckuii KBaJpaTHBINA KOPEHb. qKCIla, HCMOJb3YS IIPU HEOOXOAUMOCTH KAJIbKYJISTOP.

YpaBHeHUE BUIA X2 = a.

CaoiicTBa apu(METHIECKIX KBaJpaTHBIX KOpHEH.

[IpeoOpa3oBaHue  YHUCIOBBIX  BBIpaXKEHU,
KBaJIpaTHbIE KOPHHU.

COACpIKAIINX

OueHnBaTh KBAJpaTHblE KOPHHU LEIBIMH 4YHCIAMHU MU
JECTUYHBIMU JIPOOSMHU.

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

HccnenoBary ypaBHEHHE X2 = d, HAaXOIWUTb TOYHBIE H
npubimxEHHbBIe KOopHU pu @ > 0.

HccnenoBath cBoiicTBAa KBAaJpPAaTHBIX KOPHEH, MPOBOJISA
YKCJIOBBIE DKCIEPUMEHTHl C HCIIONB30BAaHUEM KaJIbKYJIATOpA
(KoMTIBIOTEPA).

IlpuMenaTs CcBOMCTBA apH(pMeTHYECKHMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosHATL mnpocreiimine npeo0pa3oBaHUsl BBIPAKCHUU,
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)

Crenens c 1enbIM okaszaresneM. CTanaapTHas 3aMUCh YUCIA.
Pa3mepbl 00BEKTOB OKpy:karomero Mupa (0T 3JIeMEHTapHBIX
YaCTHUII 10 KOCMUYECKUX O0BEKTOB), TUTEILHOCTh TIPOIECCOB
B OKPY’KaIoIIeM MHpE.

CBolicTBa CTEIIEHH C IIEJIBIM TOKA3aTEIIEM.

@opMyJIMPOBATH ONpe/IeeHne CTEIICHNU C LIEJIbIM [10Ka3aTeIeM
(pu HEOOXOUMOCTH 10 BU3yaJIbHOW OTIOpE).

IpeacraBasith 3anmuch OOJBIIMX H  MajbIX YHCEN B
craHgapTHoM Bujae. CpaBHMBATB 4YKCIIa M BEIMYUHBI,
3aMycaHHble C UCTIOIb30BaHUEM creneHu 10.

HUcnoab3oBaTh 3amMch 4YHCEI B CTAHAAPTHOM BHAE JIA
BBIPQKEHUS Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKpY>KAIOIIEM MHUDE.

®opmyMpoOBaTh, 3aIUCHIBATL B CHMBOJIMYECKOH (hopme U
WLIIOCTPUPOBATh NMPHUMEPAMH CBOMCTBA CTENEHU C LEJBIM
nokaszareiaeM (MpU  HEOOXOAMMOCTH C  HUCIOJBb30BaHUEM
BU3YaJbHOU OMOPHI).

I[IpumeHsiTh  cBoOiicTBA CTENEHW I IpeoOpazoBaHUs
BBIPOKEHMM, COJEpKallUX CTENEHU C LEJIbIM TMOKa3aTeleM C
MCIOJIb30BAaHUEM  CIIpaBOYHOM HMHpopManuu. BbIMoJHATH
AeHCTBHS C YWCIaMH, 3alMCAHHBIMU B CTAaHJAPTHOM BHJE
(YMHOXEHUE, JIelIeHNe, BO3BE/ICHUE B CTETICHB ).

Auredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(CRY)

KBanpatsslil TpéxuneH. Pa3noxeHue 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. [IpeoOpazopanue
coZiep KalIuX anredpandeckue ApooH.

BBIPAKCHU,

®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)

KBagparnoe ypaBHenue. HenosiHoe KBaapaTHOE ypaBHEHHE.
dopMyna KOpHEW KBaapaTHOro ypaBHeHus. *Teopema Buera™.
Pemenne  ypaBHeHu#,  CBOIAIMXCA K  KBaJpaTHBIM.
[pocreiimme ApoOHO-paMOHAEHBIE YPAaBHEHUSL.
Pemenne TEKCTOBBIX 3aJady € MOMOLIBIO
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.

Habnronate M aHaaM3MpoBaTh CBS3b MEXKIY KOpDHSAMU U
K03 pULIMEHTaMU KBaJPaTHOTO YPaBHEHUS.
*TIpuMeHsTh TEOpeEMY Buera
3aja4 (C HCTOIb30BaHUEM 00pasia)™.
Pemarts TekcTOBBIE 3aJaylM anreOpandeckuM CIOCOOOM:
NEPEeXOAUTh OT CIIOBECHOM (OPMYIHMPOBKH YCIOBHUS 3aJaud K
anreOpanveckodl MOJENIH MYTEM COCTaBICHHS 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




*T'papuueckas UHTEepHpeTanusi ypaBHEHUS C  JABYMSA
IIEPEMEHHBIMH U CUCTEM YPaBHEHUM C ABYMsI IEPEMEHHBIMU ™.
Pemrenne TeKCTOBBIX 3aJ1a4 € IOMOIIBIO CUCTEM YPABHEHUH.

YPaBHEHHUSM.

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

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

*TIpuBoauTh TpaUUYECKyl0 HHTEPNPETANUIO PELICHUA
ypaBHEHUs1 C JBYMs IIEPEMEHHBIMU M CHCTEM YPaBHEHHUU C
JBYMsl IEPEMEHHBIMU. *

Pemath TeKCcTOBBIE 3a1a4H AITeOpaueCKUM 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 MEPEMEHHOM,
N300pakeHue pelieHns JMHEHHOTO HepaBEHCTBA U UX CUCTEM | M300paXkaTh pelleHre HepaBeHCTBA Ha YMCIOBOM MPsIMOH.
Ha YMCJIOBOM IIPSIMOM. Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, M300pakaTh pellieHue
CUCTEMBl ~ HEPAaBEHCTB  Ha  4YHMCIOBOM  MpsAMOM  IIpU
HEOOXOAMMOCTH C BU3YAIHHOU OMOPOH.
DOyHKIUA. [Tonatue ¢ynkuun. OO6nacTe onpefeneHUs 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 HCIOJIb30BaTh KaJbKYJATOP); COCTABJISATH

Ta0 MBI 3HAYEHHI QYHKIUY.

CTpouTh M0 TOYKaM rpaguku QyHKIHM.

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
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMMU.




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

DOyHKUIMH. Urenne wu mnoctpoenue rpapukoB ¢yHkuuid. Ilpumepsl | HaxoauTh ¢ moMombio rpadpuka QyHKIUN 3HAUCHHE OJHOM U3
Yucnosbie rpaduKoB (PYHKINH, OTpaXKAIOIINUX peaibHbIE MPOLIECCHI. paccMaTpuBaeMBbIX BEIMUYUH 110 3HAUYEHUIO APYTOil.
pyHKkunu OyHKIMH, OIMCHIBAIOLINE IPSIMYIO " o0paTHy!0 | B HecloXHBIX cilydasx BbIpaxKaTh (OPMYJIOid 3aBHCHMOCTH
(CAY) MPONOPIMOHATIFHBIE 3aBUCUMOCTH, UX rpaduku. ['mnepbona. | Mexay BeTUYNHAMH.
Ipaduk pynkiuuy = X2, OnuceiBaTh XapakTep HW3MEHEHHMsS OIHOM BEJIMYUHBI B
k (v}
Oyukuny = X2,y = X3,y = /x, Y ==, *rpaduueckoe 3aBUCUMOCTH OT U3MEHEHUS APYrou }
. * o« Pacno3snaBath Buabl u3ydaeMmblx ¢QyHkiuid. Iloka3piBaTh
pellieHre ypaBHEHUHN U CUCTEM YpaBHEHUM. .
CXeMaTH4YeCKH TI0JIO)KEHWE Ha KOOPAMHATHOM IJIOCKOCTU
rpadukoB byHKIUH BHJIA: y = X%, y =%,
_ _k
y=vxy =g
HUcnonb3oBarh QyHKIUOHAIBLHO-TPadUIEeCKUE
npeacTABJIeHHS /U1l PELICHUS U UCCIIEeI0BaHUS YPaBHEHUH U
CUCTEM YPABHEHMH.
IIpumensaTe nugpoBbie pecypchl UL IOCTPOEHHS IPa(QUKOB
byHKIHi.
IToBTOpPEHME [ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHATH CHOCOOBI CpPaBHEHMsS] 4HCEN, BBIYMCIICHUH,

H 00001eHIe
(6 9)

KJaccoB, 00001IeHre 3HAHNH.

npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] YPAaBHEHUI.
OcyuiecTBJASTh CAMOKOHTPOJb BBINOJHAEMBIX JIEHCTBUM H
CaMONIPOBEPKY pe3yibTaTa BBIYMCIEHHH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

Pemrare 3agayd M3 peaJIbHOM KHU3HHM, NPUMEHATH
MaTeMaTH4YeCKUe 3HaHUsA JUIS peleHus 3ajad U3  JApyrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOUPATH CHOCOOBI
pelIcHus 3a1a4H.

9 kiacc (ae meree 102 )




Ha3zBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:kanne

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

4acoB)
Yucaa n PannonaneHple yncna, *uppanroHalbHbIE YMCIa, KOHEUYHbIE U | Pa3BUBaTh mpeacTaBjJeHdsl O 4HCIaX: 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  JCUCTBUTENBbHBIX  uuceld, apudpmeTHueckue | *3anucpiBaTh, CPaBHMBATh U YHOPSII0YMBATH
IEUCTBUS C JEUCTBUTEILHBIMU YUCIaMU. ™ NEUCTBUTEILHEIE YHCIa™.
[Tpubnmxénnoe 3HAUYEHUE BEJINYUHBI, TOYHOCTb | BLINOJIHATBL, coYeTass YCTHbIE W IMHCbMEHHBIE MPUEMBI,
PUOIKECHUS. apugmMeTnyecKue IeiCTBUSI C PALUMOHAIBHBIMU YHCIAMU;
Oxkpyrnenue uwucen. Ilpukuaka W OLEHKa pPeE3yJbTaTOB |HAXOAMTH 3HAUCHHUS CTENEHEH C LEJbIMU IIOKa3aTelIMH U
BBIYMCIICHHI. KOPHEH; BLIYUCJIASTH 3HAUCHUS YUCIOBBIX BBIPAKECHUH.
Honyuyurs mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YUCes B MPAKTUYECKOU IESITENbHOCTH YEJI0BEKa.
AHaMUM3MpPOBaTh M JeJaTh BBIBOAbI (I0CJAE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPUOTMKEHUS JIEUCTBUTEIBHOTO YHCIIa
P PELICHUH 3a/1a4.
OKpyrisiTbe JEHUCTBUTEIBHBIE UYNCIIA, BHIMOJHATH NPUKUIAKY
pe3yiabTaTa  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 *TIpumepsl  pemieHusl ypaBHEHUU TpeThed u  4eTBEPTOM | Pacmo3HaBaTh 11€bI€ U IPOOHBIC YPaBHEHUS.
(14 v) CTeTeHeH pa3okeHueM Ha MHOXKUTEIH. ™ Pemare JiMHeliHbIe M KBAaJpaTHbICe YPaBHEHHUs, YPaBHEHHS,

Pemenue npoOHO-pallMOHAIbHBIX YPaBHEHUH.

CBOJMIIMECS K HHM, TMPOCTEHINHNE IpOOHO-pAIlMOHATHHBIC




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

YpaBHECHHS.

IpeanaraTh BO3MOXHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 33j1ad,
o0Cy:K1aTh HX M pelaTrh TEKCTOBbIC 33Jaud Pa3HBIMU
crioco0aMu.

3HAKOMHTLCS ¢ HCTOPHEi PAa3BUTH MaTEMaTHKH

YpaBHeHnus JIuneitHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €r0 rpaduk. |OcBauMBaTh M NPUMEHSITH MPHUEMBI 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 wHTEpIpETallds CUCTEMBI ypaBHeHHH ¢ aAByMs | Mcmosb3oBaTh (QYHKIMOHATBHO-TpaAdUUIECKUE IMPEACTABICHUS
[IEPEMEHHBIMHU. JUISl pellleHHusl M McCJleIOBAHUS YDABHEHUM U CUCTEM.
Pemmenue TeKCTOBBIX 3aJ1a4 anredpanyeckuM crocoooM. AHAJIM3MPOBATh TEKCTHI 32124, pemiaTh UX alreOpanyeckum
CIOoCcOOOM: MepPeXoauTh OT CIOBECHON (OPMYITUPOBKH YCIOBUS
3a7auu K anreOpandeckoil MOJeNU MMy TEM COCTABIICHUS CUCTEMBI
YpaBHEHUI; pemiaTh COCTaBJICHHYIO CHUCTEMY YpaBHEHMII;
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 OJIHOM MepeMeHHOW M uX | BbIMOJHATH 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 [IOJYyYCHHBIE 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 IIPpM PELIECHUU
Pa3IMYHbIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPHUEHTUPOBAHHBIX.




DOyHKIUN
(16 9)

KBagparnunas ¢yuknus, e€ rpaduk u coiictBa. [lapabomna,
KOOP/AMHATHI BEPIIMHBI TApadO0IIbl, 0Ch CHMMETPHH MapadoJIbl.
CrenieHHbIC (YHKIIMU C HATYPaJbHBIMHU IMOKa3aTeIsIMH 2 U 3,
uX rpaduKu 1 CBOMCTBA.

I'paduku pysximii: Yy = kx,y = kx + b, ,y = ax?, y = ax’,

y=Vxy =5

PacnosHaBaTh BH/bI H3y4aeMbIX (YHKIWI; HILTIOCTPHPOBATH
CXeMATHYECKH, 00BSICHATH PACIIONIOKCHHE HAa KOOPAWHATHOM
IocKocTu rpadukoB GpyHkuuii Buma: Yy = kX, y = kx + b, ,y
= ax?, y = ax’,
— _ k .
Y = /X, ¥ = = B 3aBUCHMOCTH OT 3Ha4€HUIl KO3()PHUIMEHTOB;
X

OIMCHIBATh UX CBOMCTBA.

Pacmo3HaBaTh KBaJpaTHUHYIO (QYHKIHUIO IO Gopmyie.
I[puBoauTh mNpUMepbl KBAJAPATHUYHBIX 3aBUCUMOCTEH U3
peasibHO XU3HU, (PU3UKH, TEOMETPHH.

BoisiBasiTh 1 0000maTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOMN
Gyskimum Yy = ax’> + bx + ¢ (npu  HEOOXOAUMOCTH  C
HaIpPAaBJISAIOIIEH TOMOIIBIO).

Crpourtnb U u3odpaxarb cXeMaTH4YecKH  rpaduku
KBaJIPaTUYHBIX (YHKIMI, 3a1aHHBIX (hopMyTaMu Buiay = ax?,y
—ax®+q y=ax+p? y=at+bx+c (mpu
HEOOXOAMMOCTH C BU3YAIHLHOU OMOPOH).

AHATW3MPOBATh MW NPHMEHSATH CBOWCTBAa  M3YUYCHHBIX
GYHKOMA 1011 WX TOCTPOEHHS, B TOM YHCIIE C IOMOIIBIO
U(POBBIX PECYPCOB.

YuciioBbie
nocjea0BaTeJbLHOC
TH

(15 9)

[ToHsATHE YNCIOBOM MTOCIEI0BATEIBHOCTH.

3amaHue MOC/IeA0BaTeIbHOCTH PEKYPPEHTHOH ¢opmysoi u
dhopmyIoit N-ro wieHa.

Apudmernueckas u reomerpuueckas nporpeccuu. @opmysl
N-ro 4jieHa apupMeTUYECKONl U T€OMETPUUYECKON NMPOrpeccuid,
CYMMBI IIEPBBIX N YJICHOB.

*N300pakeHne WICHOB apu(PMETHUECKON U T€OMETPHUECKOU
IIPOrpeccuil TOYKaMU Ha KOOPJINHATHON IIIOCKOCTH.
JIMHEHBIN ¥ YKCIOHEHIIMATbHBIA POCT.

Cr0XHbIe TPOLEHTHI. ™

OcBanBaTh U NPUMEHATh UHJIEKCHbIE 0003HAUECHMS, CTPOUTH
pedyeBble BbICKA3BIBAHUSI C HCIIOIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C IIOHATHEM IOCIIEN0BATEIIBHOCTH.

Ananu3upoBath (GopMydy N-TO 4jeHa MOCIe10BaTeIbHOCTH
WIN  PEKYpPpeHTHYO  (GOpMyly W  BBIYHCIATH  WICHBI
MIOCJIE0BATEIBHOCTEN, 3alaHHBIX  JTUMHU bopmynamu.
YcranasiuBarb 3aKOHOMEpPHOCTh B ITIOCTPOECHHUH
IIOCJIEIOBATEIILHOCTH, €CJIA BBIMCAHBI IIEPBBIE HECKOIBKO €€
YJICHOB.

PacnosnaBath  apupMETHYECKYI0 M T'€OMETPHUYECKYIO
IIPOTPECCUU NIPHU Pa3HBIX CIIOCO0AX 3aJaHMsL.

Pemarts 3amaun ¢ wucnonab3oBaHueM (opMyn N-ro uieHa
apudmeTnyeckoil M TEeOMETPUYECKON Mporpeccuii, CyMMBbI




MEPBBIX N YJICHOB C OMOPOil Ha CIPaBOYHYIO HHPOPMALIHIO.
*N300paxkaTh WICHBl II0CIEA0BAaTENbHOCTH TOYKaMU Ha
KOOPJMHATHOM TJIOCKOCTU™.

PaccmaTrpuBaTh npuMepbl IpPOLECCOB W fIBJEHHH U3
peasibHOM  KHM3HH,  WUIIOCTPUPYIOIIME  H3MEHEHHE B
apu(METHYECKON MPOrPecCcuu, B TEOMETPHUECKON MPOTPECCHH;
*U300paKkaTh COOTBETCTBYIONINE 3aBUCUMOCTH rpaduuecKu™.
Pemiate mpocreiimme 3aqauyM, CBS3aHHBIE C YHCIOBBIMU
MOCNIEZ0BATENbHOCTSAMU, B TOM YHCJE 3aJaud M3 peallbHOM
KU3HK  C  HCIONB30BaHMEM  HU(QPOBBIX  TEXHOJOTUH
(9MEeKTPOHHBIX TabIUIL, rpaUUECKOro KaabKyJIaTopa U T.I1.).
*Pemiath 3314 Ha CIIOKHBIE MPOIEHTHI, B TOM YHCIE 33/1a4H
U3 peallbHOM MPAKTUKHU (C UCTIONIb30BAaHUEM KaJIbKYJsATOpa). ™
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 BhIPAKEHHH, JOIYCTUMBIC 3HAUCHHUS).
@yukuuu (IOCTPOEHHE, CBOMCTBA M3YYEHHBIX (DYHKIM;
rpaduueckoe peleHre ypaBHeHUH U UX CUCTEM).

OnepupoBaTh NOHATHAMHM: MHOXCECTBO, IIOAMHOKECTBO,
Olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEJICTAaBICHUE MHOXKECTB ISl ONMCAHUS 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
JETUMOCTH, 1I€J0€ YHUCIIO0, MOJYJb 4YHCIa, OOBIKHOBEHHAs W
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 BEIUYMCIECHUH.

PemaTh TekcTOBBIE 331a4H ApUPMETUUECKHM CIIOCOOOM.
Pemate mnpakTuyeckue 3aJa4uM, COJEP)KAIUE IPOLEHTHI,
JIOJIM, YAaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSHHME, I[€Ha — KOJIMYECTBO — CTOMMOCTb,




00BbEM paboTbl — BpeMsi — IMPOU3BOAUTENBHOCTh 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 IElible, APOOHO-PALMOHATIbHbIC
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 IEPEMEHHBIX I JPOOHO-
palMOHAaIbHBIX BBIPAKEHUHN, KOPHEH.

MoaeaupoBaTh C MOMOIIBIO (OPMYNT pealbHbIE MPOLECCHl H
SBJICHUS.

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

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

OnepupoBaTh NOHATHSIMH: TpPsSMas MPONOPIHUOHATIBHOCTD,
oOpaTtHass  NPONOPLUUOHAIBHOCTb,  JUHEWHas  (QyHKLuS,
KBajpaTHuHas QyHKIus, napadosa, runepooa.

HUcnoan3oBats rpadukm UL ONpPEINEICHUS  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 BEITMUNHAMMU.

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/layd (C HCIOJIb30BAHUEM CMBICIOBOM
HN3mepenue W3mepenne JHMHEWHBIX W YIJIOBBIX BEJIMYWH, BBIYMCIICHHE |OMOPHI: HABOJAIIME BOMPOCH W/HIU alTrOpHTMa Y4eOHBIX
reOMeTPpUYeCKHX |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 OGONbBLICH CTOPOHBI TPEYTOJBLHUKA JICKUT OOJBIIHIA
YTOJIL.

[Ipocreiiiie HepaBeHCTBA B T'€OMETPHH.
TpeyrosibHuKa. HepaBeHcTBO JOMaHON™.
[IpssMOYyTOJBHBIIA TPEYTONBHUK ¢ YoM B 30°.
IlepBble NOHATHA O 10KA3aTEILCTBAX B TEOMETPHH.

*HepaBeHcTBO

TYNOYIOJbHOTO, IPSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; 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 TUAMETphl, X cBoicTBa. KacarenpHas | @opMyJupoBaThL  ONpedeJeHHs:  OKPY)XHOCTH,  XOPJBI,
U KpYT. K OKpyXHOCTU. OKpY>KHOCTb, BIIMCaHHas B yroi. *[loHsTHe o|nnamerpa W KacaTelbHOW K OKpyXHOCTH. W3ywarh HX
I'eomerpuueckue |[I'MT, npumeHenne B 3amayax. buccekTpuca u CepeIWHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.




MOCTPOEHHS
(14 9)

NEePIEHANKYIIAp KaK T€OMETPUYECKHE MecTa TOYeK™.
OKpy’KHOCTb, OIKMCAHHAs OKOJIO TPEYrojpHUKA. BrmcanHas B
TPEYTOJIbHUK OKPY>KHOCTb.

IIpocreiimune 3axa4n Ha IOCTPOEHUE.

HccaenoBarb, B TOM 4KCIIE HCIOJIB3YS HU(POBbIE PeCypChl:
OKPYXXHOCTb, BIIMCAaHHYI0 B yIOJ; LEHTP OKPYXHOCTH,
BIINCAHHOM B YIOJI; PABEHCTBO OTPE3KOB KaCaTEJIbHBIX
*Ucnoab3oBath Metoa ['MT misa nokasarenscrBa TeopeM o
HepeceuyeH OMCCEKTPUC YITIOB TPEYroJbHUKA U CEPEIUHHBIX
NEPIEHIUKYJISIPOB K CTOPOHAM TpPEYTrOJbHUKA C IIOMOIIBIO
I'MT.*

OBianeBaTtb NOHATHSIMU  BIMCAHHOM M OIMCAaHHOU
OKPYXKHOCTEH  TpEyrojbHUKA, HAXOAUTh ILICHTPBl 3THUX
OKpYKHOCTEH C OIIOPOM HA alrOpUTM IIpaBuUIa.

PemiaTth OCHOBHBIE 3a1aYyM Ha MOCTPOEHHE: YIJa, PaBHOTO
JTAHHOMY; CEpEAMHHOIO MEpIEHAMKYJspa JaHHOIO OTPE3Ka;
OpsIMOM,  NpOXOAAIIEHd  4epe3  JaHHYI  TOYKy H
NEPIEHIUKYJISIPHOM JaHHOW MpsIMON; OMCCEKTPUCHI 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 Knacca.

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

8 ki1acc (He menee 68 4)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci10

OcHoBHOe cogepKaHHe

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHNXCS

4acoB)
Yerpipéxyroabnuk |IlapamienorpamMM, ero npusHaku u cBoiictBa. YacTtHbele 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: napajuiesnorpamma,




IPSIMOYTOJIbHAS TPAIELHH.
*¥ nBoenue menuansl. LlenTpanbHas cuMMeTpus™

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

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

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

11 UCCIICAOBaHUA

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

*Teopema Daneca 1 TeopemMa O MPOMOPIUOHATBHBIX OTPE3Kax.™
Cpennsist TuHUS TpeyroyibHUKA. Tpamnenus, e€ cpeaHss TUHUS.
*TIponopiimoHaIbHBIE  OTPE3KH,  IOCTPOCHHUE  YETBEPTOTO
MIPOIOPLIMOHAIBHOTO OTPE3Ka.

CBoiicTBa IIEHTpa Macc B TPEYTOJbHUKE.

[lomobuble  TpeyroiapbHUKUM.  Tpu  mpuU3HaKa
TpeyrojapHUKOB™. [IpakTiHueckoe npruMeHeHue.

nmonoous

IIpoBOANTH MOCTPOEHUA C IIOMOLIBIO IUPKYJIS U JINHEUKH C
ucrnoip3oBaHue  teopembl  Pajmeca U TEOpPEMBI O
IPONOPLUMOHAIBHBIX  OTPE3KaX, CTPOMTB  YETBEPTHIA
IPONOPLMOHAIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
HaIJIAHOCTb.

HaxoanTh 10100HbIE TPEYTOJIBHUKH HA TOTOBBIX YepPTEXkKax C
yYKa3aHHEM COOTBETCTBYIOLIMX NPU3HAKOB NOA00MSA THpuU
HEOOXOJIMMOCTH C BU3YaJIbHON OIOPOH.

Pematp 3agauum Ha 1MOJO0OHBIE TPEYTOJIBHUKH C MOMOIIBIO
CaMOCTOATENIBHOIO ITOCTPOEHUS YEPTEKEH U HaAXOXKICHUSA
MOJOOHBIX  TPEYrOJIbHUKOB TP  HEOOXOJUMOCTH €
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh 10KA3aTEJBCTBA C MCIOJIb30BAaHUEM IIPU3HAKOB
oJ00MsT HECNIOKHBIX T'€OMETPUUYECKHX 3a/ad C ONopoil Ha
QITOPUTM YUEOHBIX JEHCTBUM.

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

3HAKOMHUTBLCH C UCTOPHUEH PA3BUTHUS T€OMETPHUH.

IMnomane.
Haxo:xnenue

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

OBjageBaTh NMePBHYHBIMH NpPeACTaBIeHUSAMH 00 oOuIei
TeOpuH IUIomand (Mepol), ¢GopMyJupoBaTh CBOKMCTBA




IJIoIAaaen
TPEyroJbHUKOB

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

*OTHOUIeHHE TUIOU[aiel TPEYrOJIbHUKOB C OOIIMM OCHOBAaHUEM
WU oO1Iel BICOTOM.

Boruncnenue miuomaaei cioxHbIX QuUryp depes pazdueHue Ha
YacTH U 1I0CTpoeHue.™

[Tnomanu duryp Ha kieTyaToit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucnenue miomaneii. 3amaun ¢
MPAKTUYECKUM cojepkaHueM. *PerieHue 3agad ¢ MOMOUIBbIO
MeTOo/a BCIOMOTaTeIbHOM Tuiomaamn.™

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 1wiomanau Guryp, u300pakEHHBIX Ha KJIETYATON
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 IUIOMIAANA PA3IMYHBIX MHOTOYTOIBHBIX QUTYD.
PemaTp 3a1aum Ha TUIONIA/Ib C IPAKTUYECKUM COJIEpKaHUEM
II0CJIE COBMECTHOI'O aHAJIU3A.

Teopema
Iugaropa u
Havyajaa
TPUTOHOMETPUH
(10 9)

Teopema [Iludaropa, e€ mnoka3aTenbCTBO M INPHUMEHEHHE.
O6parnas Teopema [ludaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (YHKIMH OCTporo yria,
TPUTOHOMETPHUYECKUE  COOTHOIIEHHS B  MPSIMOYTOJHHOM
TpeyrosibHuke. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO.
CooTHOIIEHNsT ~ MEXAY CTOPOHAMH B  TNPSIMOYTOJBHBIX
TpeyroJibHuKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBats 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 Pa3BUTHA TCOMETPHH.

Yriasl B BnvcanHbBIE M LIEHTpAJIbHBIE YTJIbI, YTOJI MEXAY KacaTeJbHON U | PopMy/JIHPOBATH OCHOBHBIC OIPEICIICHUS, CBA3aHHBIE C
OKPY’KHOCTH. XOpIOH. yIiamu B Kpyre (BIIMCAHHBINA yroJl, HEHTPAIbHBIN YIog).
Bnucannsbie VYTIibl MEXAY XOpIaMU U CEKYIUMU. HaxoauTh BIMCaHHBIE YIJbl, ONUpAIOIIMECS HA OOHY AYTY,
U ONHCAHHBIE BrnucanHble U onMCaHHbBIE YETHIPEXYTOJBHUKH, UX NPU3HAKU U | BBIYMCJIASATH YIJIbl C IOMOLIbIO TEOPEMBI O BIMCAHHBIX YIJIaX,
YeThIPeXyroJbHUK |CBOMCTBA. IIprMeHeHme HTHX CBOWCTB IIPU  PELICHMH |[TEOPEMBI O BIIMCAHHOM 4YETBIPEXYTOJIBHHUKE, TEOPEMBI O
u. reOMETPUUYECKUX 3a/a4. LHEHTPAILHOM yTJie IpH HEOOXOAMMOCTH C BHU3YyaJIbHOMH
Kacarteabnble B3aumHoe pacnonoxeHue ABYX OKpykHocted. Kacanue |onopoii.
K OKPY’KHOCTH. OKpPYKHOCTEH. HccnenoBatb, B TOM 4MCIE C IOMOLIbIO LU(PPOBBIX
Kacanue pECYPCOB, BIIMCAaHHBIE M ONMCAHHBIE YETHIPEXYTOJIBHUKH,
OKpY:KHOCTeH BBIBOJUTH UX CBOMCTBA M IPU3HAKU I10CJIE€ COBMECTHOTO
(13 9) aHan3a.
Hcnonp3oBaTh 3TU CBOWCTBA M MPU3HAKU IPU PEIICHUU
3ajad.
IloBTOpEHue, [loBTOpEHNE OCHOBHBIX MOHATHI U METONOB KypcoB 7 u &|Pemars 3aqauym Ha NOBTOPEHUE, WIUIIOCTPUPYIOLIUE CBS3H
o0o0menne KJIacCOB, 00001IeHNEe 3HAHUH. MEX]ly pa3IMYHbIMU YacTsAIMHU Kypca.
3HAHMH
(44)

9 kJjacc (He meHee 68 4)

Ha3Banue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4aK0IIMXCS

4acoB)
Tpuronomerpusi. |Ornpenenenue TpUroHoMeTpuueckux (GyHkiuii yrinos ot 0° go|@opMyaupoBaTh  onpenaejeHdusi  TPUTOHOMETPHUECKUX
Teopembl 180°. KocmHyCc W CHHYC MpSMOTO M TYIOro yria. Teopema|(QyHKIHWH TYIBIX W TPSAMBIX YIJIOB C BH3YaJIbHOH OMOpPOW.

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 BEJINYUH YTIJIOB TPEYTrOJbHUKOB. Pemiath TpPEyrojpHUKH C ONOPOM HA aNTOPUTM Y4EOHBIX
TPEyroJbHUKOB dopMyna IJIOMIAA TPEYTOJIbHUKA Yepe3 JIBE€ CTOPOHBI U YIoJl | ACHCTBUH.
(16 1) Mexay HUMu. Popmyra IIOMAau YeThIPEXYTOJIbHUKA yepe3 ero |Pemate mpakTuyeckue — 3ajadyd, CBOJMAIIMHeECH K
JMArOHAJIM U YTOJI MKy HUMH. HAXO0KIEHUIO PA3JINYHBIX 3JIEMEHTOB TPEYTroJbHUKA.
[IpakTHueckoe NpUMEHEHNUE JOKAa3aHHBIX TEOPEM.
IIpeo6pa3zoBanmne |*[lonsrue o mpeoOpa3oBaHUH OIO0US. OcBauBatsp NOHSATHE npeoOpa3oBaHuUs noao0usl.
nojao0us. CoO0TBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX UTYD. HccnenoBarh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp HpHU
Metpuueckue Teopema o0 mTpou3BeNEHUH OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nmoaodus. HaxomuTs npuMepsl mogodus B
COOTHOIIIEHUS B MPOU3BEJICHUU OTPE3KOB CEKYIIHUX, TEOpeMa O KBaJApare |OKPYKaAIOIIEH 1eHCTBUTEIbHOCTH.
OKPY’KHOCTH kacarenbHOW. [IlpuMeHeHHe B pelIEHUH TeOMETPUUECKHUX |*BBIBOAUTH METPUUYECKUE COOTHOUICHUS MEXKIY OTpE3KaMu
(10 9) 3amau.® XOpA, CEeKYyLIMX M KacaTelbHbIX C UCIOJb30BaHUEM
BITMCAHHBIX YTJIOB U MOJO0HBIX TPEYTOJILHUKOB.
Pematp reoMeTrpuueckue 3aJaud U 3aJaud U3 pPEATbHOU
YKU3HH C UCTIOJIB30BAHUEM MOJOOHBIX TPEYTOJILHUKOB.™
BekTopsbl OnpenenieHUe BEKTOPOB, CIIOKEHUE W PA3HOCTh BEKTOPOB, | Mcmojb30BaTh BEKTOPbl Kak HaIpaBICHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPa Ha YUCIIO. HCCJIeI0BATH reOMETPUYECKUI (mepemerenue) u

DU3NYECKUN U TEOMETPUUECKUIM CMBICII BEKTOPOB.

Paznoxkenne BekTOpa MO JIBYM 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
reOMETPUUECKUI U (PU3NIECKUIA CMBICIIBI 3THX OIEepalnii.
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.




JexapToBbl JlexkapTOBbI KOOPAMHATBI TOUEK HA TUIOCKOCTH. OcBauBaTh NMOHATHE NPSIMOYTOJBHOM CHUCTEMbI KOOPAMHAT,
KOOpPAMHATBHI  Ha|*YpaBHeHHE NPSAMON.* YTIIOBOH KOA(PQHUIMEHT, TAHTCHC YIJIa |IeKapTOBBIX KOOPAMHAT TOUKH.
IVIOCKOCTH HAaKJIOHA, NIapaJIIC/IbHBIEC U NEPIICHAUKYIIAPHBIE IIPSIMBIE. 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.
Meroa KOOpAUHAT NPU PELICHUU T€OMETPUYECKUX 3a/1a4. Pematp 3agaum Ha HaAXOXKIECHUE TOYEK IIEPECEUCHHS
Hcnonbp30BaHne METOJa KOOPAMHAT B IIPAKTHYECKUX 3a7a4dax IPSIMBIX U OKPYXKHOCTEH C IIOMOILBIO METO/1a KOOPAUHAT.
Hcnoab30BaTh CBOWCTBA YIIOBOTO KOA(QUIMEHTA MPSIMOI
IPU pEUICHWH 3a1ad, s ONPEACIICHUS PaCIONIOKCHUS
IPSIMOIA.
IIpuMeHATH KOOPAMHATHI IIPU PELIEHUU T'€OMETPUYECKUX U
IPaKTUYECKUX 3a7ad, Ui IIOCTPOCHHS MaTEMaTHYECKHUX
MoJienell peanbHbIX 3a/1a4 («METO KOOPAMHATY).
[Monb30oBaTbest UL INOCTPOCHHST W MCCIEAOBAaHUU
U(PPOBBIMU PECYpPCaMHu.
3HAKOMHTBCH C HCTOPUEH Pa3BUTHS F€OMETPUU
IIpaBuabHbIE IIpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE HX JJIEMEHTOB. | DOpMYyJIMPOBATH oIpezeeHue IIPaBUWIbHBIX
MHOTOYIOJIbHUKHU. |YKCIIO 7 M JIuMHA OKPYKHOCTH. JUIMHA IyI'M OKpPYHOCTH.| MHOTOYTI'OJBHUKOB, HAXOAUTh UX JIEMEHTHI.
Jiamnna Pannannas mepa yria. I[Honb30BaTBCA MOHATHEM [UIMHBI OKPY’KHOCTHU, BBEIEHHBIM

OKPY:KHOCTH U
IUVIOLAAb Kpyra.
Brruucienue
mjiomajaen

84)

[Tnomans kpyra M ero 3J€MEHTOB (CEKTOpa U CErMEHTa).
Boruncnenue minomazeit puryp, BKIIOYAIOIINX JIEMEHTHI KpyTa.

C TOMOIIBI0 TPAaBUIBHBIX MHOTOYTOJIbHUKOB, ONMpPeNefiTh
YHCIIO T, AJIMHY IyTH U paJHaHHYI0 Mepy yriia 1o o0pasiry.
IIpoBoauThH Mepexoa OT paAaHHON MepbI yIia K rpaJlyCHON
1 Hao0OpOT 10 BU3yaJIbHOM omope.

OmnpeneasTs III0IIALb KpyTra.

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

BoruncasaTe 1wiomanu  (Guryp, BKIIOYAIONUX JIIEMEHTHI
OKpYXXHOCTHM  (Kpyra) C ONOpOMl Ha  CIHPaBOYHYIO
uH(pOpMaIIHIO.

HaxoauTh TUI0IIAIM B 337ja4aX peAIbHOM )KU3HH.

JABukeHust

*Tlousitue o JABHXXCHHH ITJIOCKOCTH.

Pa3ouparp  npumepsl,  WUIIOCTPUPYIOLIUME  HOHATHUSA




IJIOCKOCTH [TapannenbHplii nepeHoc, MOBOPOT U cUMMeTpus. OCH M LIEHTPSHI | ABMXKEHUS, LIEHTPOB U OCEHl CUMMETPHH.
(6 4) CUMMETPUHU. @opMyJIHPOBATH ONPEICICHUS IapaJUIe]IbHOTO IEPEHOCa,
[Ipocreiine npuMeHEeHNs B PELICHNH 3a1a4™. IIOBOPOTa U OCEBOM CHUMMETPUM C BH3YaJIbHOW OIOPOH.
HaxoanTh HETIOABWXHBIE TOYKU IO 00pa3iLy.
HaxoauTh LEHTPBI U OCH CUMMETPHIl MPOCTEHIINX (PUryp 1o
oOpa3siry.
*IIpuMeHsATHh NapaJlIebHbId MEPEHOC U CUMMETPHIO MpHU
pelIeHIH TeOMETPHUECKUX 3a/1au (pa3douparb MpUMEpHI).
Hcnoan3oBaTh 1151 HOCTPOCHUS U UCCIIENOBaHUIN LIUPPOBBIE
pecypcehbL.™*
IloBTOpEHuUe, IloBTOpeHue OCHOBHBIX MOHATUH U MeTOAOB KypcoB 7—9|OmnepupoBath MOHATHsIMHU: (QUrypa, TOUKA, MpsMasi, 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,

[lapanienbHble U NEPIEHIUKYISIPHBIE MTPSIMBIE.
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 Tpuronomerpun. Pemenne o0mux
TPEYrOJbHUKOB.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBuKeHus. [Tonobue.
CummMmertpust.
IImomane. Bemucnenwe 1wromaneit. IDiomagm 1momoOHBIX

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

KacaTesIbHasl; paBEHCTBO U M0j1001Me QUryp, TpeyroiabHUKOB;
NapajuleJIbHOCTh M NEPIEHIUKYJISPHOCTh INPSAMBIX, YIOJ
MCXKAY MNOpAMBIMHU, CHMMETPUA OTHOCHUTCIBHO TOYKH U
OpsIMOM; JUIMHA, pAacCTOSHUE, BEJIMYMHA YyIJa, IUIOIAlb,
MEpUMETP.

Hcnoab3oBath  (Qopmyiabl: nepuMmMeTpa U IUIOUIAaU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPYXXHOCTH U ILIOINAJW Kpyra,
00bEMa MPSMOYTOJILHOTO Mapasiesienunesa.

OnepupoBaTb NOHATHUSIMU: [PSAMOYTOJIbHAs  CUCTEMA
KOOpJMHAT, BEKTOP; MCHOJAb30BAaTh OTH IIOHATHA A
OpeACTAaBJICHUSA JAHHBIX W PCHICHUA 3aaa4, B TOM YHCJIIC U3
JPYTUX y4eOHBIX MPEAMETOB.

Pematr 3agaum Ha TIOBTOPEHHE OCHOBHBIX ITOHATHIA,
WJUTIOCTPALMIO CBSA3EH MEXIy pa3IM4YHBIMU 4YacTAMHU Kypca.
Bobi0upaTs MeTox I pELICHUS 3a1a4H.

Pemathb 3a1a4u 13 IOBCEAHEBHON KU3HU.




TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(10 TOJAM OBYYEHUA)

7 kaacc (He menee 34 4)

Ha3Banue
pasneia (TemMbl)
(4mMcy10 YacoB)

OcHoBHoOe 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. [IpakTuueckas pabora | MaccMBOB € 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 ¢  TaONMYHBIMH 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 Menauana uncinoBoro Habopa. Y cTOiMUNBOCTh ME/INAHBI. Habop, Mepa IEeHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
84) [TpakTtuyeckas pabora «CpenHue 3HAUCHUSD. TOM YHCJIe cpeHee apuMeTHuecKoe, MelnaHa.

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)

*CnyuaiiHasi U”3MEHYUBOCTH (pumMepsbl). YacTora 3HaUYCHU B
MaccHBe JaHHbIX. ['pynnupoBka. ['ucTorpaMmel.
[Tpaktuyeckas padora « CiyyaifHas ”3BMEHUYUBOCTH». ™

*OcBauBaTh MOHSATHS: YacTOTa 3HAUCHHI B MAacCHBEC
JIaHHBIX, TPYNIMUPOBKA IAHHBIX, TUCTOIPAMMA.

CTpouTh TUCTOTPAaMMBI 110 00pasIly

OcBanBaTh rpaQuUecKue NPEICTaBICHUS PAa3HBIX BUIOB
CIy4YailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOLIBIO
U (PPOBBIX PECYpPCOB, B X0J1¢ IPAKTUUECKON pabOThI.*

BBenenue B
Teopuro rpagos
4 )

*T'pad, BepumHa, pedpo. [IpencraBienue 3agauu ¢ MOMOIIBIO
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 OpueHTUPOBAHHBIX Tpadax.™

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

OO0cyx1aTh pelieHHe 3aJa4yd HA IIOUCK CyMMBI
crereHeld BepmuH rpada, Ha MOMCK 00Xxoxa rpada, Ha
MOWCK TyTe 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

*Cny4aiiHbI ONBIT M ciIy4aifHoe coObiTue. BeposiTHOCTH M
qyacToTa COOBITHS. POnb ManoBEepOSTHBIX W MPAKTUYECKH
JIOCTOBEPHBIX COOBITHH B Mpupoje U B oOmiecTBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

[TpakTiueckas pabota «Hacrora BeIIaieHUS OpiIay.™

*OcBanBaTh MOHSITHS: CIy4YalHbIN ONBIT U CiIy4ailHOE
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).

H3yuaTth poib KJIACCUYECKUX BEPOSITHOCTHBIX MOAENEH




(MoHeTa, UrpaibHas KOCTb) B TEOPUHU BEPOSTHOCTEH.
Ha6monaTth W M3y4yaThb 4YacTOTY COOBITHH B IPOCTBIX
HKCIEPUMEHTaX, B TOM 4YMCJIE C MOMOLIbI LU(PPOBBIX
PECYpPCOB, B X0JI€ IPAKTUYECKOH paboThL.*

0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnenne  nmanHbiX.  OmnucaTenbHas  CTaTHCTHKA.
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 CIIy4alHbIX COOBITHIA,

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

8 kiacc (ne menee 34 1)

Ha3zBanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE cogepKaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0HXCs

IHoBTOpEHME
Kypca 7 kjaacca
(4 9)

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

IHoBTOPSITH M3y4EHHOE U BBICTPAMBATB CUCTEMY
3HaHUM.

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

Pemiate 3agayu (0 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.

OnucaresbHan *Otknonenus. Jucnepcus yucioBoro Hadopa. CranmaptHoe | *OcBamBaThb NOHSTHA: JUCIEPCHUS W CTaHAAPTHOE
CTATHCTHKA. OTKJIOHCHHE YMCIIOBOTO Habopa. J[uarpammel paccenBanus.™ OTKJIOHCHHE, HCIIOJIb30BaTh OSTU XapPaKTEPUCTUKH IS
PacceuBanne 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 YHKCJIE€ C MOMOIIBI0 KOMITbIOTEpa (Tocie
COBMECTHOTI'O aHajIn3a).™
MHuo: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>KSCTBaMMU:
COYeTaTeIbHOE, PACIIPEACIUTEILHOE, BKIIOUCHHUS. o0beAHEeHNE, TIepeceYeHre, AOMOIHEeHuE (110 00pasiry).
['paduaeckoe npeacraBaeHuE MHOXKECTB. Hcnoan3oBaTh CBOIiCTBa: MePEMECTUTEIBHOE,
COoYeTaTeIbHOE, pACIPEISIUTEIIbHOS, BKIIOYCHUS (C
WCII0JIb30BAaHUEM BU3YaJIbHOU OMOPHI).
Hcnoab3oBarh rpaduueckoe MpeicTaBlIeHUE MHOXKECTB
IPU ONHMCAHWUU PEAThHBIX MPOIECCOB U SIBJICHUM, NPU
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.

[TpakTuueckas padota « OBITEI C PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMHU COOBITUSIMIY).

PemaTh 3a7a4M Ha BBIUHUCICHUE BEPOSITHOCTENH COOBITHIT
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 YHUCII€ C MOMOUIbIO 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 XOJe IMpaKkTU4YeCKOoW paboThl (C MCIOIb30BAHUEM
BHU3YaJIbHOU ONOPHI).

BBenenue
Teopuro rpagos
(4 1)

B

*JlepeBo. CBoiicTBa JepeBa: €AMHCTBEHHOCTh  IIyTH,
CYLIECTBOBaHME BHUCSYEH BEpIIMHBI, CBSI3b MEXAY UHUCIOM
BEpILUH U unciaoM peéoep. [IpaBuio ymHoxeHHs. ™

*OcBanBaTh NOHATHSA: JIEPeBO Kak rpad Oe3 mukia,
BUCsYasi BepIIMHA (JIUCT), BETBb JIepeBa, MyTh B JIEPEBE,
JMaMeTp JiepeBa.

M3yuyarh cBoiicTBa jepeBa: CyIIECTBOBAHHE BHCSYCH
BEPIIMHBI, CJMHCTBCHHOCTh IyTH MEXIy ABYMs
BEpIIMHAMHU, CBS3b MEX]Y YHCIOM BEpIIMH M YHCIOM
pedep.

YyacTBOBaTh B O0CY)KI€HHH PpelleHHs 3aAa4d Ha
NOUCK M TEPEUYHCIICHUE NyTeH B JepeBe, ONpeCiICHUC
yuciaa BepIIMH win pédep B JepeBe, 00X0x OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C [NPUMCHEHHEM MpaBuiia
YMHOXXEHUs. ™

Cayuaiinble
coobITHA
84)

*TIpotuBomnonoxkHoe  cobwsitTvie.  lmarpamma  Ditnepa.
OObenuHenne u mnepeceueHue coObITUH. HecoBMmecTHBIE
coObiTust. @opmyna cinoxeHus BeposTHocTed. IlpaBuio
YMHOXKEHUSI ~ BEpOSTHOCTEH.  YCIIOBHask  BEPOSTHOCTb.
HezaBucumble  coOwiTus.  [lpencraBieHue — ciydaifHOTO
HKCIIEpUMEHTa B BUJIE IepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO IMPOTHBOIIOJIOKHbIE
COOBITHS, OMepaluu HaJl COOBITHSMH, OOBEIUHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BeHnHa), COBMECTHbIE U HECOBMECTHBIE COOBITHSL.

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

YuacTBOBaThH B 00CYK/1eHHH pellleHUsl 3aJa4u, 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: IIPaBUJIO YMHOKECHUS




BEPOSTHOCTEH, YCIOBHAas BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CIYYAHHOTO 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 OIbITa. ™

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).

*Y4yacTBOBaTH B OOCYKIEHHH pelIeHuA™ 3aJayd C
IpUMEHEHHEM TpadoB.

Pemiate 3agaum  Ha  HAXO0XJIEHUE  BEPOSITHOCTU
CJIy4alfHOTO COOBITHSI MO BEPOSTHOCTSM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCII€ B ONbITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMH COOBITUSAMHU (C BU3yaJIbHON OMOPON).
*Y4yacTBOBaTH B 00CY:KIEHHH pelIeHUsI™ 3aqa4yM Ha
HaXO0JKJIEHUE BEPOSATHOCTEH OObETUHEHNUS U MepPeceueHUs
COOBITHIA, B TOM YHCJIE€ HE3aBUCHUMBIX, C UCIIOJIb30BAaHUEM
rpaduecKux TpeACTaBIeHUN U JepeBa CllydailHOro
OTIBITA.

*YuyacTBoBaTh B 00CY:KICHMH pelIeHUsI™ 3aJa4M Ha
MepeUrcIeHne KOMOMHAIMH (YKClia MepecTaHOBOK, YUCIa
coyeTaHuil), Ha HaXOXKJAECHUE BEPOSTHOCTEH COOBITHH C
NPUMEHEHUEM KOMOMHATOPHKHM, B TOM 4YHCIE C
MCII0JIb30BaHUEM TpeyrosbHUKa [lackans.

9 kynacc (He MeHee 34 4)




Ha3Banue
pasneia (TemMbl)
(4ncy10 YacoB)

OcHoBHoOe cogepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

IloBTOpEHUeE
Kypca 8 kiacca
(4 9)

[lpencraBienne  gaHHbIX.  OmnmcatenbHass — CTaTUCTHKA.
Onepanuu Hag coObITUSIMU. He3aBUCUMOCTE COOBITHH.

IHoBTOpPSITH 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  HCIOJb30BaHWEM  rpadudeckux
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. CoyeTaHus U 4UCIO coueTaHWil. *TpeyronbHUK
[MTackans.* IIpaxkTueckas pabota «Bpruncienue
BEPOATHOCTEN C MCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIMMA
AIIEKTPOHHBIX TAOIHUID.

OcBauBath Ha  0a30BOM  YpPOBHE¢  IOHSATHA:
KOMOMHATOpPHOE MPaBUJIO YMHOXKEHUS, YINOPAJ0YEHHAs
napa, Tpoika OOBEKTOB, NEPECTaHOBKA, (haKTopual
quciia, COYETaHME, YHCIO COYETaHWM, *TpeyroibHHUK
[Mackans.*

Pemats mnpocreiilime 3aa4M  Ha  [IEPEYMCIICHHE
YHOPSIIOUEHHBIX nap, TPOEK, IIEPEUNCIICHNE
MIEPECTAHOBOK W COYETAHUW DJIEMEHTOB PAa3JIMYHBIX
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

*T"'eomeTpudeckast BEposATHOCTh. CiydailHbI BEIOOP TOYKH U3
¢Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 TYyTU 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
WM TyTH OKPYKHOCTH, YUCIOBOTO 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 NOHSITHUS: 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 YHCIIA 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 paclpesiesieHue BEepOSITHOCTEH.
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.

H3yyatp u 00Cy:KIaTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIIyYaHBIX BEIMUYUH (POCT, BEC YEJIOBEKA,
YHUCIEHHOCTh HaceJleHus, JIpyrue  HU3MEHUUBBIE
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  YpPOBHe  TOHSTHSA:
MaTeMaTUYECKOE OXKUJAHHE CIy4allHOM BEJIWYWHBI 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 CTpPaxOBaHUEM 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 4acTtoTy 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
MOMOIIIBIO YaCTOT (C HAMPABJISAIONICH MTOMOIIIBIO).
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 W3y4YEHHOE W BBICTPAMBATh 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
HUCIBITAaHUN

[Ipu paspaboTke pabOoueld MporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOYKHOCTHU
UCIIOJIb30BaHUS ANEKTPOHHBIX (LU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMINXCSA Y4€OHO-METOAMUECKUMU MaTepHalaMu
(MyJIbTUMEIUNHBIE TPOTPAMMBbI, 3JIEKTPOHHBIE YUYEOHUKM M 33Ja4YHHUKH, OJJIEKTPOHHBIE OMOIMOTEKH, BUPTyaJbHBIC
1a0b0paTOpUM, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMH LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIB3YEMBIMU J1JIs1 OOYUEHUS U
BOCIIMTAHUSI PA3JIMYHBIX TPYII MOJIb30BATENEH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (LH(PPOBOM) BUAE U PEATU3YIOIIUMHU
nuaaktrnyeckue Bo3moxkHoctu KT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa30BAHUH.



