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TEMATHNYECKOE INTAHUPOBAHUE



PabGouas mporpamma mo ydeOHOMYy mnpeamery «Maremartuka» (0a30BbIN
ypoBeHb) (mpeameTHas oOmacTh «Marematuka © - uHHOpMaTHKa»)  (majee
COOTBETCTBEHHO — TIporpaMma [0 MaTeMaTHKe, MareMarhka) BKJIOYaeT
NOSICHUTENIbHYIO  3allKCKy, COJepKaHhe OOy4YeHUs, IUIaHUPYEMbI€ PpPEe3yJbTaThl
OCBOEHUS ITPOTPaMMBbI 110 MaTeMaTHKe.

I[TOACHUTEJIBHAA 3AIIMCKA

PaGouass mporpamma 10 MaTemaruke Uil OOydYaroIIMXCS C 3aJePiKKON
ncuxuyeckoro pazputus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00IIIET0 0Opa30BaHMs
NOJAroTOBJIeHa Ha ocHoBe denepasbHOIO TOCYAApPCTBEHHOTO 00pa30BaTeIbHOTO
cTaHjapTa ocHOBHOro obmiero oopazoBanus (I[Ipukaz Munnpocsemienust Poccuu ot
31.05.2021 r. Ne 287) (manee — ®I'OC OOO0O), denepanbHON ananTUPOBAHHOU
00pa3oBaTeIbHOM POrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus JIJisi O0YUYaIOIINXCS C
OrpaHUYEHHBIMU BO3MOKHOCTAMU 310poBbs (IIpuka3 Munnpocsemenust Poccun ot
24 nosi6opst 2022 1. Ne 1025), deaepanbHOi paboueld mporpaMMbl OCHOBHOTO OOIIIEro
oOpa3zoBaHusa 1o ydeOHOMY mnpeamery «Martemarnka», deaepalbHON MPOTrPaMMBI
BOCITMTAHUS, C YYETOM pacHpeeJICHHBIX MO KJIaccaM IMPOBEPSIEMBIX TpPeOOBaHUN K
pesynbraram  ocBoeHuss ~ DenepanbHONW — amanTUPOBAHHOW  0Opa3oBaTENbHOMN
IporpaMMbl  OCHOBHOTO OOIIEro o0pa3oBaHUsl [JIsi OOyYarolIuxcs C 3aJepiKKOU
NICUXUYECKOTO pa3BuTHs. B pabodeil mporpamMme YYTEHBI HUJIEM U TOJIOXKECHUS
Konnernmuu pa3BuTus MaTeMaTHnuecKoro oopa3oBanus B Poccuiickori denepaiiyu.

OO01mas xapakTepuCcTUKA y4e0HOro npeamera «MaremaTtuka»

VYuebnsiii mnpeamer «MaremMaTtukay BXOAWT B MPEIMETHYIO 00JacTh
«Marematuka u uHpopMmaTHKa». OH CHOCOOCTBYET Pa3BUTHIO BBIUMCIUTEIHHOU
KyJIbTypbl M JIOTUYECKOTO MBIIUICHUS, (HOPMUPOBAHUIO YMEHHUS II0Jb30BaThCA
aIrOpUTMAMH, a TAK)KE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B
MOBCEIHEBHON Jku3HM oOydaronuxcss ¢ 3I[IP. VYueOHblli mnpeamer pa3BUBaET
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIHOHAJIBHYIO TIPaMOTHOCT,
YMEHHUS  BOCHOPUHMMATh W KPUTUYECKH  AQHAIM3UPOBATh  HHQPOPMAIIHIO,
MPECTABICHHYIO B PA3IMYHBIX (opMax.

OOyuenne mMareMaTHKe Aa€T BOZMOXKHOCTh pa3BUBaTh y oOydarommxcs ¢ 3[1P
TOYHYIO, PAIlMOHAJIHYI0O U HUH(POPMATHUBHYIO peub, YMEHHE OTOWparh Haumbosee
MOJXOMSIINE S3bIKOBBIE, CUMBOJIMUECKHUE, IpaUUeCKUe CPEelCcTBa JI BBIPAKECHUS
CYXKJICHHI U HAITISIHOTO UX MPEICTABICHUSI.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEeH KyIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIAETCS  OOlIee 3HAKOMCTBO C METOAaMH TIO3HAHUS JEHCTBUTEIBHOCTH,
NPEACTABIEHUE O MPEIMETE U METOIAX MAaTEMAaTHKU, UX OTIIMYAA OT METONOB APYTUX
€CTECTBEHHBIX M TYMAHUTAPHBIX HAayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTHUKU
JUIS pEIICHUs HAy4YHBIX M MPHUKIAAHBIX 3a1ad. Takum o0pa3oMm, mMareMaTH4ecKoe
o0Opa3oBaHMe BHOCUT CBOM BKJIaJ B pOpMHUpPOBaHHE 0OIIEH KyIbTyphl YEIOBEKA.



W3yuenne MareMaTWKH TakXe CIOCOOCTBYET ASCTETHMUYECKOMY BOCIHUTAHUIO
YEJIOBEKA, MOHMMAHUIO KpPACOThl M M3AIIECTBA MAaTEMAaTHYECKHX PACCYXKIACHUU,
BOCITPUSITUIO TEOMETPUUECKUX (DOPM, YCBOEHUIO UJIEU CUMMETPHH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHHs mnpeaMery «Marematukay ¢
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOydatomuxcs ¢ 311P. OBnanenue
y4eOHbIM IIpeaMeToM «MaTemMaThuKa» MpeJICTABISAET ONPEIEICHHYIO CIIOXKHOCTD JIJIS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcsa ¢ 3IIP nambosiee BbIpakeHbI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTUYECKUX (OPM MBILIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICUEHHBIE KAaTETOPUH UM TPYIHOAOCTYNHBI. B TOXe BpeMs IpH CHenuaibHOM
oOyueHun oOydyaromyecss MOTYT BBINOJHATh 3adaHus 1o ainroputMmy. OHu
BOCIIPUMMYMBBI K MOMOLIM, MOTYT BBIIIOJIHUTh NEPEHOC HA aHAJIOTMYHOE 3aJaHUE
YCBOGHHOTO crocoba pemieHusi. CHUKEHUE Pa3BUTHS MBICIUTEIbHBIX OINEpauii u
3aMEIIJICHHOE CTAHOBJIEHHE JIOTMYECKUX JACHUCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEpILIAEMBIX YYE€OHBIX NEHCTBUUA. Y OOyHaromIMXcs 3aTpyIHEHBI
CUETHBIC BBIUMCIICHUS, MPOU3BOJUMBIE B yMe. B MUCHbMEHHBIX BBIYMCICHHUSIX OHH
MOTYT MpPOIMYCKaTh OJWH W3 MPOMEXKYTOUHBIX MaroB. IIpu pabore ¢ 4MCIOBBIMU
BBIPQKCHUSIMU, BBIYMCICHHEM KX 3HAYEHUS MOTYT HE YAEpP>KUBAaTh MPABUIIbHBIN
nopsinok nevicteuil. Ilpu ympouieHuu, npeoOpa3oBaHUM BBIPAKEHHUM ydalluecs C
3[IP HE MOryT CamMOCTOSTENBPHO IPUHATH PEIIEHUE O IOCIEA0BATEIBHOCTH
BBIMIOJIHEHUSI J1eUCTBUI. KOHKPETHOCTh MBINUIEHHS] OCIIOKHSIET YCBOEHHS HaBbIKa
pelIeHUsT YpPaBHECHUHM, HEPABEHCTB, CHUCTEMbl YypaBHeHUM. MM ManomocTtymHo
COBEPIIICHUE 0OPATUMBIX OTEpaIuii.

Husknii  ypoBeHb  pa3BUTHS  JIOTUYECKHX  ONEpalMid, HEJOCTATOYHAs
00OOILIEHHOCTh MBIIUICHUS] 3aTPYAHSIIOT u3yueHue Tembl «DyHKuumn»: npu
onpeaeneHu (YHKIUOHAJIbHOW 3aBUCUMOCTH, NpPH ONUCAaHUM TpaduyecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, anreOpanyecknuid, PyHKIIMOHAIbHBIN SI3bIKH.
Hepenko yuamiuecst He BUIAT pa3HUIBI MEXAYy 00JacThbIO OMpenenaeHus] GYHKIUH U
00J1aCThIO 3HAUECHMIA.

Pemenne 3amad compspKeHO € TPYAHOCTSIMH OGOPMIICHHSI KPaTKOW 3amucH,
MIPOBE/ICHMS aHAJIM3a YCIOBUS 3a[1a4M, BbIIEJIEHUS CylIIeCTBEHHOTO0. O0yUaromuecs ¢
3IIP 3arpymHstoTCa caenaTh yYMO3AaKIIOYEHHE OT OOIIEr0 K YacTHOMY, HEPEAKO
BBIOMPAIOT HEpalMOHAJbHBIE CIIOCOOBI  PEIICHUS, WHOTJa OTPaHUYHUBAIOTCS
MaHUITYJSIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyecKoro wmarepuana oOyyatomuecs ¢ 3[IP
CTaJKHMBAIOTCS C  TPYAHOCTbIO  JENaThb  JIOTUYECKHWE  BBIBOJbI, CTPOUTH
NOCJEN0BATENbHBIE pacCyKIeHHs. HenmpouHble 3HaHNSI OCHOBHBIX TEOPEM F€OMETPUHU
OPUBOJUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3aaad. OOydaroniuecss MoryT
NOJMEHUTH (POpMYITy, HEMTPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommnbKkaMm B
pelleHnH  3aJa4  NPUBOAAT  HENOCTATOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIC
npeacTaBieHus. VIM CII0)KHO BBIIOJIHUTh YEPTEXK K YCIOBHIO, B IHUCHMEHHBIX
paboTax OHH HE MOTYT MIPUBECTH OOBSICHEHUE K YEPTEKY.

TO4YHOCTP 3alIOMUHAHUS M BOCIPOM3BEIEHUSA y4€OHOIrO Marepuajja CHHKEHBI
M0 MPHUYMHE CJIA00CTH MHECTUYECKOM JIEesATENIbHOCTH, CYKEHHUS o0bemMa MaMsTH.
Obyuaromumcest ¢ 3[IP TpeOyercst Oosbliie BpeMEHHM Ha 3aKpeIUIeHHWE MaTepuala,
aKTyanu3alys 3HaHUI MO0 ONOpe IPU BOCIIPOU3BEICHHH.



Jna  mnpeonmoneHuss TPyOHOCTEH B HM3yYeHUH  y4yeOHOro MpeaMmera
«MaremaTuka» HeoOXoAauMa ajanTtanus o0bemMa U Xapakrepa ydeOHOro MaTepuania K
[IO3HAaBaTEJIbHBIM BO3MOXHOCTAM yuamuxcs ¢ 3[IP. Cnenyer yueOHbINi Marepuai
IPENOAHOCUTh HEOOJIBIIMMHU MOPLMSIMH, YCIOXKHSSI €ro IMOCTENEHHO, W3bICKUBATH
CIOCOOBI  aJanTaluy TPYAHBIX 3aJaHUil, HEKOTOpble TEMbl JaBaThb Kak
O3HAaKOMHUTEIILHBIC, HCKJIIOYaTh OTJICIIbHBIC TPYZHBIE JI0Ka3aTeJIbCTBA;
TEOPETHUUECKUM MaTepuanl PEKOMEHAYETCSd Hu3y4aTb B IIPOLECCE IPAKTUYECKOU
NEATENBHOCTH 10 pElIeHHI0 3a1ad. OpraHnyeckoe €AMHCTBO NPAKTHYECKON H
YMCTBEHHOW JEATEIbHOCTH Y4YalllUXCsl Ha YpPOKaXx MaTeMaTUKH CIIOCOOCTBYIOT
IPOYHOMY U CO3HATEJIbHOMY YCBOCHHMIO Oa3MCHBIX MaTeMAaTUYECKUX 3HAHUU H
YMEHUM.

Hesu u 3axa4u u3yyeHusi yueOHoro npeamera «MareMaTuka

[TpuopuTeTHBIME TIEISIMU O0yUCHUSI MaTeMaTHKe B 5—9 Kitaccax sIBISIOTCS:

" (GopMUpOBaHUE IEHTPATHLHBIX MATEMATUYECKUX TOHSTHH (YHCIIO0, BETUYMHA,
reomeTpuyeckas  ¢urypa,  MHepeMeHHas,  BEpPOATHOCTb,  (yHKIUS),
o0ecrneunBaIMUX MPEEeMCTBEHHOCTh M TMEPCIEKTUBHOCTh MAaTEMaTHYECKOTO
obpazoBanus ooyqaromuxcs ¢ 311P;

* noaseaeHue oOyvarouuxca ¢ 3[IP Ha JOCTYmHOM [Jii HUX YpPOBHE K
OCO3HAHHUIO B3aUMOCBSI3M MAaTE€MaTUKU M OKPYXKAIOIIEro Mupa, MOHUMaHUE
MaTeMaTHKHU KaK 4acTu oOIEeH KyJIbTypbl YEJIOBEUECTBA;

" pa3BUTUE MHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYaroumuxcs c
3I1P, mo3HaBaTeIbHOM aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUN, KPUTUUHOCTH
MBIILJICHUS, UHTEPECa K U3YUEHUIO MaTEMATHKU;

* ¢dopmupoBaHue (YHKIIMOHATHHOM MaTEMaTHYECKOM TPAMOTHOCTHU: YMEHUS
pacmo3HaBaTh  TMPOSIBJICHUS  MAaTEMaTHYECKUX  TOHATHM, OOBEKTOB U
3aKOHOMEPHOCTE B pEaJbHbIX JKMU3HECHHBIX CHUTYallUSIX M MOpPH H3YYCHUU
JIPYTUX Y4EeOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha S3bIKE MATEMaTHMKA M CO3/1aBaTh MaTeMaTUYECKUE
MOJIeJIM, TPUMEHSITh OCBOEHHBIA MaTeMaTHYECKUU amnmapar sl pelIeHHs
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/a4, WHTEPIPETHUPOBaTh M  OLICHUBAaTh
MOJTyYEHHBIE PE3YJIBbTAThI.

JlocTuxeHre dTUX 1eeld 00ecreynBaeTCs pelIeHUEM CASAYIONIUX 3a/1ay:

* ¢opmupoBarh y oOyudatomuxcsi ¢ 3[IP HaBbikM ydeOHO-TIO3HABATEILHOMN
NEATEIIbHOCTH: IUJITAHUPOBAaHUWE padOThl, IMOMCK palMOHAJBHBIX TyTeH ee
BBITIOJTHEHUSI, OCYIIIECTBIECHUS] CAMOKOHTPOJIS;

" CroCOOCTBOBaTh MHTEJUICKTYaJIbHOMY pa3BUTHIO, (POpMHUpPOBATH KauecTBa,
HE0OXOIUMbIE YETIOBEKY JIsl TIOJTHOIIEHHOW JKM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATUUYECKOW AEATEIbHOCTHU: ICHOCTH U TOYHOCTU MBICIIH,
WHTYUIINH, IPOCTPAHCTBEHHBIX MPECTaBICHUHN, CHOCOOHOCTH K MPEOI0TICHHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOYEBHIE KOMIIETCHIIMM YYalIUXCSd B paMKax MPEIMETHOU
obOnactu «Martemarnka 1 HHpOpMaTHKa»;

" pa3BUBATh MOHATUIHOE MbINUIEHUS oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBIIATh KOPPEKIHIO MTO3HABATEIBHBIX TpoiieccoB oOydarommuxcs ¢ 3I1P,
HEOOXOIUMBIX [III OCBOEHHUS MPOrpaMMHOIO Marephana Mo Yy4yeOHOMY
IIpEAMETY;

" [peaycMaTpuBaTh BO3MOKHOCTH KOMIIEHCAIIMM OOpa30BaTeNIbHBIX J1€PUIIUTOB
B OCBOEHUU IPENLIECTBYIONIET0 MPOrpaMMHOTO MaTepualia y oOyqdaronuxcs ¢
3I1IP 1 HEOOCTAaTKOB B X MaT€MaTU4YE€CKOM Pa3BUTHM;

* chopMUPOBaTh YCTOMUUBBIN HHTEPEC YUAIIMXCS K TIPEAMETY;

" BBISIBJISITH M Pa3BUBATh MAaTEMAaTUYECKUE ¥ TBOPUYECKHE CITOCOOHOCTH.
OcCHOBHbBIE JIMHUU COAEpPKaHUSI Kypca MaTeMaTuku B 5—9 kiaccax: «YHucia u

BBIUMCIICHUS», «Anrebpa» («AnreOpandeckre BBIPOKCHHS», «YpaBHCHHS W
HepaBeHCTBa»), «DyHkiuu», «leomerpus» («[eomerpuueckue GUIYpHl U HX
CBOMCTBa», «M3MepeHne reoOMeTpHUYCCKUX BEIHUNHY), «BeposTHOCTh M CTaTHCTHKAY.
JlaHHBIC TUHUU Pa3BUBAIOTCS MApaJUICNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHAa OT JAPYro, a B TECHOM KOHTAaKTE U
B3aumojieiicTBuu. Kpome »5Toro, ux OOBEIUHSET JIOTHYECKash COCTaBJISAIOIIAs,
TPaJUIIMOHHO TIpUCYyIIasi MaTeMaTUKEe M TPOHU3BIBAIONIASI BCE MaTEMaTUYECKUE
Kypchl U cojaepxarenbHble JuHuM. CdopmynupoBanHoe B DenepanbHoM
rOCy/IapCTBEHHOM OOpa30BaTeIbHOM CTaHAapTe OCHOBHOTO 00IIero oOpa3oBaHUs
TpeOOBaHUE «yMETh OMNEPUPOBATH MOHATHSIMU: OIMpPEACICHUE, AKCHOMa, TeopeMa,
JI0Ka3aTesIbCTBO; YMEHHUE paclo3HaBaTh HCTUHHBIE M JIOKHBIC BBICKA3bIBAHUS,
MIPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHHUS W OTPHUIIAHUS
BBICKa3bIBAHUIT» OTHOCUTCSI KO BCEM Kypcam, a (GOPMHUPOBAHUE JTOTUYECKUX YMEHHM
pacmpenensieTcs IO BceM rojamM oOOy4YeHHs Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUsI.

MartemaTuka B 5 n 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIINE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «umusap, konyc, mapy, «Kyow,
«IIpsmoyronpHb napautenenumnen», «llepemenienne N0 KOOPAMHATHOU IPSAMON»,
«Mopynp uucna», «UucrnoBsle MPOMEXYTKW»; «MacmTtad» (u3ydaeTcss B Kypce
«I'eorpadus»); «M3006paxeHne reoMeTpruueckux (Uryp Ha HEITMHOBAHHON Oymare ¢
WCIIOJB30BAaHUEM LMPKYJA, JMUHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpykHOCTHY», «lInomane kpyra», «llapamnensusie npsamsie», «llepnenaukynspHbie
npsMbiey, «OceBasi M LEHTpalbHas CUMMETPUM» (M3ydaeTcsi B Kypce F€OMETPHH);
«beckoHeuHblE NEPUOAMYECKUE JeCATUYHBbIE JpoOu. JlecsaiTMuHOE NpUOIMKEHNE
0OBIKHOBEHHOM JIpoOM» (M3yuaeTcs B Kypce ajareopsl).

Crnengyer yMEHBIINTh KOJIMYECTBO 4YacOB Ha cleqyroniue TeMbl: «Pemenue
JOrMYecKkun 3amau», «JlnuHa orpeska», «llkane», «PacrpenenurenbHbll 3aKOH
YMHOXEHUS», «3alluch IPOU3BEIECHUS ¢ OYKBEHHBIMU MHOKUTEISIMIY, «IlocTpoeHue
KOH(UTYypaluii U3 yacTel MpsMO, OKPYKHOCTH HAa HEIMHOBAHHOM M KIIETYATOM
Oymare», «Jlenmutenu u kpartsele. [Ipusnaku aenumoctuny», «Haumbonpmmii oOmmii
JIENNUTENIb U HauMEHbIlee olliee KpaTHoe. J[eMMMOCTh CyMMBI M MPOHM3BEICHUSD).
«IIpuBenenne apoOM K HOBOMY 3HaMmeHaremo», «HaxoxneHwe yacTu LEnoro u
nenoro mo ero yactmw». «OKpyriieHue AecSITHUUHBIX apobeit». «Pemenue 3amad
nepeOopoM BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBieHHE OYKBEHHBIX BbIPaXXKEHHI



0 YCIOBHUIO 3adauu». BpIcBOOOAMBIIMECS 4Yachl MOXHO HCIOJB30BaTh Ha
IOBTOpPEHME (B HayaJle M KOHLE Y4eOHOTo rojia), Ha U3y4yeHue Haubosee TPyIHbIX U
3HaYUMBIX TeM: B V Kjlacce — Ha pelIeHrne YPaBHEHUM, IPUBEACHNUE IPOOU K HOBOMY
3HAMEHATEJII0, YMHOKCHHE U JIeJICHUE JEeCATUYHBIX ApoOeH, usmMepeHue yrios; B VI
KJIacCE€ — JIEWCTBUA C IIOJIOKUTEIBHBIMA U OTPHULIATEIIBHBIMU YMCIIAMH, PELICHUE
YPaBHEHHUH, CIIOKEHUE U BBIUNTAHUE YHUCEII, COAEPKAIINX LIETYI0 U IpOOHYIO YacTh,
Ha YMHOEHHUE U JIeJIEHUE OOBIKHOBEHHBIX JPOOECH.

Auaredpa

B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS H3y4aTb CIEAYIOIINE TEMBI:
«Mppanuonanbublie yncia. JleiicTBuTenbHble ynciay, «CpaBHEHHE NEHCTBUTEIbHBIX
gucen, apuMeTuIecKue JCUCTBUS C JEHCTBUTEIBHBIMHU 4YHcClaMuy, «Haxoxmaenne
npuOIKEHHBIX 3HAYEHUM KBaJgpaTHOTO KOpHA», «Teopema Bueray, «Pemenus
YPaBHEHMU TPETbEH U YETBEPTOU CTEIIEHEU Pa3JIOKEHUEM Ha MHOXKHUTEIN», « DyHKIUSA

y =VX u ee rpadux», «I[lOrpermHOCTs U TOYHOCTh MPUOMIKEHNT», «UeTHbIE M
HeueTHble QyHKIMN», «DyHKIMA y=x"», « DyHKIMA y= ax?, ee rpadMK M CBOMCTBA.
I'paduxn pyHkmii y= ax? + n u y=a(x-m)?, «YpaBHeHHE C JABYMsI IEPEMEHHBIMHU H
ero rpajux», «I'papuueckuii cnoco®0 pemieHHs CHCTEMbl  ypaBHEHUI,
«300pakeHre WICHOB apu(PMETUUYECKON M TeOMETPUUYECKOM MPOTPecCHil TOUKaMu
Ha KOOPJAWHATHOW IUIOCKOCTH. JIMHEHWHBIM M 3KCHOHEHUHATbHBIA POCT. CIOXKHBIC
IIPOLEHTHI».

Cnengyer yMEHBUINTb KOJIMYECTBO 4YacoB Ha udyyeHue teM: «DopmyssD»,
«Jloka3zarenbCcTBO TOXIECTBY», «JIMHEHHOE ypaBHEHME C ABYMs HEU3BECTHBIMUNY,
«I'padux nuHEHHOTO ypaBHEHHS C IByMS IepeMeHHbIMI», «['paduueckoe pemieHue
JIMHEHHBIX YPaBHEHUI U CHCTEM JIMHEHHBIX ypaBHEHUI», «CBOKCTBA KBaApaTHYHON
byHKIUN.

BricBoOoauBIIMECS Yachl PEKOMEHIYETCS HCIOJIb30BaTh: JUIsl  JIydllel
npopaboTKu Hambosee BaXKHbIX TeM Kypca: «Pemenue ypaBHenmit», «Pemenue
cuUCTeM ypaBHEHUI», «COBMECTHBIE NEHCTBUA C Apo0sMuy, «lIprumeHeHne cBOWCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOpHSA»; Ha IMOBTOPEHHE, peIIeHHuEe 3ajady,
npeoOpa30BaHNEe BbIPAXKEHUI, a TAK)KE HA 3aKPEIUICHHE U3yYEHHOI0 MaTepuaia.

I'eomerpusn

CienyeT OCHOBHOE BHUMAHHE YJIEJIUTh MPAKTUYECKOW HAIPaBIEHHOCTU Kypca,
WCKIIIOYMB M YOPOCTUB HAMOOJIee CIOXHBIM [JI1 BOCHPHUATHUS TEOPETHUECKUI
Marepuan. Ha ypokax reomeTpun HEOOXOAMMO MAKCUMAJIbHO MCIOJIb30BATh
HaIJISIIHBIE CpeACTBA OOy4eHHs, OOJIbIE MPOBOAUTH MPAKTHUYECKUX padoT C
ydalumMucs, pemarts 3agaud. CTpOUTh pelieHne 3a7a4 Npu MOCTOSHHOM OOpallieHUH
K HATJIAJHOCTH — PUCYHKaM U YEpPTEKaM.

O3HaKOMHUTENBHO JaThb TeMbL: «TeopeMbl M J10Ka3aTENbCTBO. AKCHOMBD»,
«/lokazaTenbcTBO OT MNPOTUBHOTO», «CyHIECTBOBAaHHE M  E€IMHCTBEHHOCTH
NEPICHAUKYJISIpa K OpsMoin», «MeTos reoMeTpUu4ecKux Mect», «Metol ynBOeHus
Menuanshy, «Teopema Paneca u TeopemMa O IPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHUKay», «l/3MeHeHue TPUTOHOMETPUYECKUMX  (QYHKUUMH  1pH
BO3pacTaHuu yria», «QPopMmyibl ISl pPAaagWyCOB BIMCAHHBIX W OIHACAHHBIX
OKPY’KHOCTEM  TNPAaBWIBHBIX  MHOTOYTOJIBHUKOB»,  «YpaBHEHHE  IPSAMON»,
«/IBmxenue», «CBoMCTBa ABHXKEHUS», « Teopema O MPOU3BEACHUN OTPE3KOB XOP/I,



TEOPEMBI O MPOU3BEACHNUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPAaTE KaCATEIbHOW.

CrenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha u3yueHHE TeM: «CHMMETpPUYHbBIC
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUn», «LleHTpanbHasi cuMMeTpus»,
«llapannensupiii mepenoc», «lloBopor», «llpeoOpazoBanune mnogodus. Ilomobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 33a/1aud HA MOCTPOCHHUE C TMOMOIIBIO
HUAPKYJd W JIMHEUMKW», «JleKapTOBbl KOOpPAMHATBI Ha IJIOCKOCTW», «PemeHue
TPEyTroJbHUKOBY, «Ilomobue purypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHHUE 3379 U IOBTOPECHHUE.

BeposiTHOCTB M CTATHCTHKA

B cBs3u ¢ Tem, 4TO AaHHBIA KypC BBI3BIBAET HAMOOJBIIHNE CIOKHOCTH JIJIS
obOyuaroruxcst ¢ 3I1P, cBsi3aHHBIE CO CHMIKEHHBIM YPOBHEM Da3BHUTHS CIIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3y4YeHUe JODKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYITHOM JIJIS YYE€HHUKOB Marepuasie. OCHOBHOE BHUMAaHHUE CIEAYET YIEIUTh
paszenaM, CBA3aHHBIMH C TIOBTOPEHHEM MPOWICHHOIO MaTepuayia, YBEIUYUTH
KOJIMYECTBO YNPAXKHEHUN W 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKON JESITEIbHOCTHIO
00yYaroImuxcs.

HeoGxonmumo miepecMOTpeTh COAEpKaHUE TEOPETUUECKOTO Marepuaia u
XapaKkTep €ro HM3J0KEHHUS: TECOPETUUYECKHM MaTepuall MPENOJHOCUTh B IPOLECCE
pelieHusl 3a7a4 W BBINOJHEHUS 3aJlaHUM HarJsIHO-TIPAKTUYECKOrO0 XapakTepa; He
TpeOOBaTh BHIBOJA U 3aMIOMUHAHUS CIOXHBIX (POPMYJI, PEIICHUS HECTaHIAapTHBIX,
TPYIOEMKHUX 3aIaHuil. P TeM crenyeT u3ydyaTh B 03HAKOMHUTEIBHOM IUIAHE.

MecTo y‘I66HOFO npeamMerTa «MaTemaTuka» B y‘lBﬁHOM IJIaHE

B cootBercTBUM ¢ DenepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM OCHOBHOTO 001Iero oOpa3oBaHMsl y4deOHBINM mpeamer «MaremaThka
BXOJIUT B TPEAMETHYI0 o00jacTh «MartemaTtuka u HMHPOPMATHKA» U SBISCTCA
oOs3aTenbHBIM 11 M3ydeHus. B 5-9 kmaccax yueOHbIM npeamer «Marematuka
TPaJMIIMOHHO HU3y4YaeTcs B paMKaxX CIEIYIONIMX y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kjaccax — KypcoB «Auredpa» (BKIIOYas SJIEMEHTHI
CTaTUCTUKU M Teopuu BeposATHocTer) u «['eomerpusi». Hacrosimieit mporpammoit
BBOJIUTCSI CAMOCTOSTENbHBIN YU4eOHBIN Kypc «BeposiITHOCTh U CTATUCTHKAY.

OO6m1ee yncIo 9acoB, PEKOMEHIOBAHHBIX JIJIST M3YUCHHUS MaTeMaTHKU (0a30BbIi
YpOBEHbB) Ha YPOBHE OCHOBHOTO 00ITIeT0 00pa3oBanus, — 952 gaca: B 5 kimacce — 170
yacoB (5 yacoB B HeJen0), B 6 kiacce — 170 gacoB (5 4acoB B HeJEN0), B 7 Kilacce —
204 gaca (6 yacoB B HeJent0), B 8 kiacce — 204 gaca (6 yacoB B HeJien0), B 9 Kiacce
— 204 gaca (6 4acoB B HEJEINIO).

I[Inanupyemble pe3ybTaTbl 0CBOEHHsI y4eOHOro npeaMera «MaremaTuka»
HAa YPOBHE OCHOBHOTI0 0011ero 00pa3oBaHus

W3yyenne wmareMaTHKM Ha YpPOBHE OCHOBHOIO oOOIIEro oOpa3oBaHUs
HaNpaBJIEHO Ha AOCTKeHue oOydaromumucs ¢ 3[1P AM4HOCTHBIX, MeTanpeIMEeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJABTATOB OCBOEHHUS YU€OHOTO MpeaMeTa.

JInyHOCTHBIE pe3yJbTaTbl OCBOCHMS TMPOrpaMMbl IO  MaTeMaTuKe
XapaKTepU3YIOTCA:



NaTPUOTHYECKOE BOCTIMTAHME:

NPOSIBJICHUEM MHTEpEca K MPOIIOMY U HACTOSIIIEMY POCCHHCKONW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIIEHUEM K JOCTIKEHHUSIM POCCUUCKUX MAaTEMaTHKOB U POCCUHCKOM
MaTeMaTHYeCKON IIKOJBI, K UCIOJIh30BAHUIO ATUX JOCTHKCHUN B IPYTHX HayKax U
MPUKIIAIHBIX cepax;

rpa:kIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHCHHIO OOS3aHHOCTEH TpaKJIaHWHA W PEaM3aIliu €To
MpaB, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TpakIaHCKOTO oOOIIecTBa (HampuMep, BBHIOOPHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXJCHUIO OSTUYECKHMX TMPOOJEM, CBS3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JIOCTIDKEHUW HayKH, OCO3HAHHEM Ba)XXHOCTH
MOPAJIbHO-3THYECKUX MPUHIIUIIOB B IESITEIILHOCTU YIEHOTO;

TPY10BO€ BOCIIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE YydYacTHE B PEIICHUH MPAKTUYCCKUX 3ajad
MaTEeMaTHYeCKOW HAINpPaBICHHOCTH, OCO3HAHHMEM Ba)XHOCTH MaTeMaTHYeCKOTO
oOpa3oBaHHs Ha TMPOTSHKCHWHM BCEHW JKM3HU IS YCICIIHON MpodeCcCHOHATBHOM
TEATETPHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MMOCTPOCHUEM HWHIWBHUAYATbHOW TPACKTOPUHM OOpa30BaHMS W KU3HCHHBIX ILIAHOB C
y4ETOM JIMYHBIX HHTEPECOB 1 0OIIECTBEHHBIX TIOTPEOHOCTEH;

ICTETHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K  AMOIIMOHAIBHOMY M 3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUueCKuX OOBEKTOB, 3ajlady, pEUICHUH, paCCyX IACHUH, YMEHHUIO BHJICThH
MaTeMaTU4eCKUe 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOIO MO3HAHMS:

OpUEHTallUe B JCATEIBHOCTH Ha COBPEMEHHYI) CHUCTEMY Hay4YHBIX
Ipe/CTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsI UYEJIOBEKA, MPUPOJBI U
oOmecTBa, TMOHMMAHWEM MaTeMAaTHUUECKOW HayKh Kak cdepsl YeIoBEUECKOM
NESATETPHOCTH, JTAMOB €€ Pa3BUTHS W 3HAYMMOCTH JIJISI PA3BUTHS IWBHIIA3AINH,
OBJIAJICHUEM SI3BIKOM MaTEMAaTHKH M MaTeMaTHYeCKOW KYIBTypOH KaK CpPEICTBOM
MMO3HAHUSI MHUpa, OBJIAICHUEM TIPOCTCUIIMMUA HABBIKAMHU HCCIIEIOBATEIHCKOM
NEeATEeTLHOCTH;

(pusnueckoe BocnuTaHue, (OpMHpPOBAHHE KYJILTYPbI 310POBbSI H
IMOIMOHAJIBLHOTO 0JIATONOTYYHSI:

TOTOBHOCTBIO TIPUMEHATH MaTeMaTHYecKHe 3HaHWs B HWHTEpecax CBOETO
30pOBBSI,  BEIACHUS  3I0pOBOTO  oOpa3a  JKU3HM  (3IOpOBOEC  TUTAHUE,
cOQlaHCUPOBAaHHBIM PEKUM 3aHATHH H  OTABIXa, pErysipHas (¢u3nUecKas
aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HAaBBIKA pe(ieKcuu, MpU3HAHUEM CBOETO IpaBa
Ha OImMOKY M TaKOTO K€ TpaBa APYroro 4eI0BeKa;

IKOJIOTHYeCKOe BOCTIMTAHHE:

OpHEHTAINeH HA TPUMEHEHNE MAaTEeMaTUYCCKUX 3HAHWUW IS PEIICHUS 3a7a4d B
00J1aCTH COXPAHHOCTH OKPYXKAIOIIEH Cpeibl, INTAHUPOBAHUS ITOCTYIIKOB U OIEHKH UX
BO3MOXKHBIX TOCIEACTBUN I OKPYXKAIOMICH Cpeibl, OCO3HAaHHUEM TJI00aIhHOTO
XapakTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PeIICHUS;

ajanTtanusi K H3MEHSIOIUMCS YCJIOBUSIM COUMAJIBHOW W NPHUPOIHOI
cpenbl:



TOTOBHOCTBIO K JEMCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH 4Y€pe3 NPAKTHUYECKYIO AESITEIbHOCTh, B TOM UHUCIIE
YMEHHE YUUThCA Y IPYTUX JIOJEH, IPHOOpeTaTh B COBMECTHON JIEATEIbHOCTU HOBBIE
3HAHUS, HaBBIKU M KOMIIETEHIIMU U3 OIIbITA IPYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE
(opmynupoBaTh HJEHU, MOHATHUS, TUIOTE3b 00 00BEKTaX U SABICHUSAX, B TOM YHCIIE
paHee He WU3BECTHBIX, OCO3HaBaTh JeQUIUTHI COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEM, TUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYID  CUTYallMi0,  BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 Kak BBI30B, TpeOYIOIUH KOHTPMEpP, KOPPEKTHUPOBAThH
NPUHUMAEMbIe pEUIeHUs] M JAeWCTBUA, (OPMYIUpPOBaTh M OLIEHUBAaThb PUCKH H
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJbTaThl:

B pe3ynbrare ocBO€HMS MpOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOIO
oOmero obOpa3oBanusi y oOyyaromerocs c¢ 3[IP  Oymyr cdopmupoBaHbI
MeETaIpeIMETHbIE PE3YNbTaThl, XapaKTEPU3YIOLIUECS OBIaJCHUEM YHUBEPCAJIbHBIMU

MMO3HABATCIILHBIMHA JICHCTBUSIMU, YHUBEPCAITBHBIMU KOMMYHHKATHUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYIISITUBHBIMU JIECTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHA y4eOHbIMH NOo3HABaTeJIbHBIMHU
JeliCTBHUSIMH:

yCTaHABJIMBATh  MPUYUHHO-CIEJCTBEHHbIE CBS3M B  XOJ€  YCBOCHUS
MaTEMaTUYECKOr0 MaTepHuaa;

BBISIBIISATh JICUIIUT JIAaHHBIX, HEOOXOJUMBIX JUIsl PEHICHHUS IOCTaBICHHOMN
3aJlauu;

C TMOMOINIBIO yUUTENS BBIOMpATh CHOCOO pEIIeHHS MaTeMaTUYeCKOW 3aJlayu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS );

NPUMEHATh W TMPeoOpa3oBBIBATH 3HAKM W CHUMBOJBI B XOJAC PEIICHHS
MaTEMaTUYECKHX 3a]1a4;

yCTaHaBIMBATh NCKOMOE U JTAHHOE TP PEIISHUN MaTeMaTHIeCKON 3a/1a4u;

MOHUMATh W WHTEPHPETHPOBATH WHGOPMAIMIO PA3TMYHBIX BUIOB W (Hopm
IIPEICTABIICHNUS,;

WJUTFOCTPHUPOBATH PeIIaeMble 3a/1a4u TpadUueCKUMH CXEMaMH;

3¢ ()EKTUBHO 3aIIOMUHATH U CHCTEMATHU3UPOBATH HH(POPMAITHIO.

MOHUMATh U HUCIOJIb30BaTh MaTeMaTHYECKHE CPEACTBA HATTSIIHOCTH (Tpaduk,
aUarpaMMmbl, TaONHIBI, CXeMbl H JAp.) JUIA WUIIOCTPAllUHd, WHTEPIpPETaIuH,
apryMeHTaIllH.

OBiajeHHe  YHHBEPCAJIbHBIMH  Y4e€OHBIMH  KOMMYHHMKATHBHBIMH
AeCTBUAMM:

OpPraHM30BBIBATh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO ACSITEIBHOCTH C
YUUTEIIEM U CBEPCTHUKAMH B TIPOIECCE PEIICHUS 3a/1ad;

B3aMMOJICCTBOBATh U HAXOJIUTh OOIIME CIIOCOOBI padOTHI; paboTaTh B TPYIIIIE:
HAXOJUTh OOIee pelIeHHe W pas3peniaTh KOH(MIUKTH HAa OCHOBE COTJIACOBAHMS
no3unuMii W yd4€ta  HMHTEPECOB;  CiymaTh  mapTtHépa;  (HopMyIupoBaTh,
apryMEHTUPOBATh M OTCTAaUBaTh CBOE MHEHUE;



IPOrHO3UPOBATh BO3HMKHOBEHHE KOH(JIMKTOB MPU HAIWYUHM Pa3HBIX TOYEK
3peHusl U paspeuiaTb KOHQIMKTBI Ha OCHOBE Y4Y€Ta MHTEPECOB M IO3ULUH BCEX
YYaCTHHKOB;

apryMEHTUPOBATh CBOK IIO3ULUI0 U KOOPAUHUPOBATH €€ C IO3ULUASAMU
NapTHEPOB B COTPYAHMUYECTBE IPU BHIPAOOTKE OOIIErO pEIIeHHs B COBMECTHOU
NEATEIBHOCTH;

BBINIOJIHATh CBOIO 4acTh palOOThl, JAOCTUraTh KAaYECTBEHHOI'O pe3yJjibTaTta u
KOOPJIMHHUPOBATh CBOM JACUCTBUS C APYTUMH YJIEHAMU KOMaH/IbI;

OLIEHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOJYKT.

OgByaieHHe YHMBEPCAJIbHBIMH Y4eOHBIMH PeryISTHBHBIMH AeHCTBUAMMU:

CTaBUTH 1I€JIM, BBIOMpATh U CO3[aBaTh AITOPUTMBI JUIsl pEUIeHHs] Y4eOHBIX
MaTeMaTUYeCKHUX Mpo0em;

IUIAHUPOBATh M OCYIIECTBIATH JAESATENBHOCTh, HAIPABICHHYIO Ha pEUICHUE
3a/1a4y UCCIeI0BAaTEIbCKOrO XapaKTepa.

bopMynupoBaTh W YyAEpKUBATh YYEOHYIO 3a7ady, COCTaBIATh IUIAH U
MOCJICOBATEILHOCTD JICHCTBUI;

OCYUIECTBJISATh KOHTPOJb IO 00pa3Iy U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBIL;

KOHTPOJMPOBaTh MPOLECC W  pe3ylbTarT y4eOHOM  MaTeMaTUYeCKOH
NEeSATENbHOCTH;

aJIeKBaTHO OLEHMBATH NPABWIBHOCTh WJIM OIIMOOYHOCTh  BBIIIOJTHEHUS
yueOHON 3amauu, €€ OOBEKTHBHYIO TPYIAHOCTh M COOCTBEHHBIE BO3MOKHOCTH €¢
peuieHus;

ClInYaTh CIOCOO JNEHCTBUS U €ro pe3ysbTaT C 3aJlaHHbIM 3TAJOHOM C LIEJbIO
OoOHapyXEeHUsI OTKJIOHEHUH U OTJIIMYUH OT 3TAJIOHA.

IpeIBUIETh TPYAHOCTH, KOTOPbIE€ MOT'YT BO3HUKHYTbH NPHU PELICHUU yueOHOU
3a/1auu;

NOHUMAaTh MPUYUHBI, IO KOTOPBIM HE ObUI JOCTUTHYT TPeOyeMBbIN pe3yibTaT
TS TEIIbHOCTH, OMPEAEIATh MO3UTUBHBIE M3MEHEHHS W HampaBleHUs, TpeOyromiue
JanbHee padoTsl;

PEryJIupoBaTh CIOCOO BBIPAKEHUS SIMOIINN.

[IpenmeTHble  pe3yJbTaTbl  OCBOEHHMS  MpOrpaMMbl [0  MaTeMaTHKe
MPECTaBICHBI MO TojaM OOY4YeHHs] B paMKax OTAEIbHBIX YYeOHBIX KypCOB: B 5—6
KJlaccax — Kypca «Maremaruka», B /-9 kiaccax — KypcoB «Anredpa», «['eomerpus»,
«BeposATHOCTb U CTaTUCTUKA».



PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKAY. 5-6
KJIACCBI

Hean n3yyeHusi yueOHOro Kypca

[IpuoputeTHbIME LIETAMU O0yUEHUSI MaTEMAaTHKE B 5—6 Kilaccax sIBISIOTCA:

" MpojobKeHHe (POPMHUPOBAHMS OCHOBHBIX MAaTEMaTHMYECKHUX IMOHATHH (4YuCIo,
BEJIMUMHA, TeoMeTpuueckas ¢urypa), oOecrneurnBaomuX MPEeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTeMaTHUYECKOTO 00pa30BaHusl 00y4aroIINXCs;

" pa3BUTHE WHTEJUIEKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEH OOydarommxcsi C
3I1P, mo3HaBaTenbHONW AKTUBHOCTH, UCCIEAOBATEIbLCKUX YMEHUN, UHTEpeca K
U3YYEHHUIO0 MaTeMaTUKHU;

* noaseaeHue oOyvarouuxca ¢ 3[IP Ha JOCTYmHOM [Jii HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMATUKHU U OKPYXKAOIIETO MUPA;

" (popmupoBaHue (YHKIMOHATBHOW MAaTeMaTHYECKOM TIpaMOTHOCTHU: YMEHUS
pacno3HaBaTh MaTeMaTUYE€CKUE OOBbEKThI B PEAIbHBIX KU3HEHHBIX CUTYAILMSX,
IIPUMEHSTh OCBOCHHBIE YMEHUS I PELICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/la4, HMHTEPIPETHUPOBATh IOJYyYCHHBIE pPE3yJAbTaTbl M OLEHUBATH KX Ha
COOTBETCTBHE MPAKTHYECKON CUTYaALINH.

OCHOBHBIE JMHUM COAEpP)KaHWS Kypca MaTeMaTMku B 5—6 kjaccax -—
apudmeTrnyeckas U reoMeTpuueckas, KOTOpble pa3BUBAIOTCS NapajuIeIbHO, KaXIas B
COOTBETCTBUH C COOCTBEHHOM JIOTHIKOM, OJTHAKO, HE HE3aBUCHMO OJ[HA OT JPYTOH, a B
TECHOM KOHTAKTE W B3aMMOJECHCTBUU. Takke B Kypce MPOUCXOAMT 3HAKOMCTBO C
3JIEMEHTaMU aJIreOpbl U ONUCATENbHON CTATUCTUKH.

N3yyenue apudmernueckoro Marepuana HayYMHAETCS CO CUCTEMAaTH3alud U
Pa3BUTHS 3HAHUM O HATYpaJbHBIX YMCIAX, MOJYYEHHBIX B HayaiabHOU mikose. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTENBHON TEXHUKHM W (POpMUPOBAHHE HOBBIX
TEOPETHUYECKUX 3HAHUM COYETAETCA C Pa3BUTHEM BBIYUCIHMTEIBbHOM KYJIbTYpHI, B
YaCTHOCTU € OOYyYE€HHEM MPOCTEUIIMM MpUEMaM MPUKUAKA U OLUEHKH pe3ylbTaToOB
BbIUMCIEHNW. [3ydeHue HaTypalbHbIX 4YHCENI MPOAOIDKaeTcss B 6  Kiacce
3HAKOMCTBOM C Ha4aJbHBIMU MOHATUSAMHU TEOPUU JAEITUMOCTH.

Jpyroif KpynHbIil OJOK B COJIepKaHUM apyu(PMETHIECKON JTUHUU — TO JIPOOHU.
Hauano u3ydennsi 0OObIKHOBEHHBIX U JIECITHUYHBIX APOOEil OTHECEHO K 5 Kiaccy. ITo
NEepBBIA 3Tal B OCBOEHUM ApOOEH, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH
uaesiMu, MOHATUSAMU TeMbl. Ilpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOeil B
MOJIHOM 00BEME MPEIUIECTBYET U3YUEHHIO JECATUUHBIX Ipo0eil, 4To 1enecoo0pa3Ho
C TOYKHU 3pEHUs JIOTUKH W3JI0)KCHUSI YMCIOBOW JIMHUM, KOTJa NPAaBHJIA JEUCTBUH C
JNECATUYHBIMH APOOSMU MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU aJITOPUTMAMHU
BBINIOJIHEHHSI JIEUCTBUIA C OOBIKHOBEHHBIMHU JIpOOSIMH. 3HAKOMCTBO C JECATUYHBIMU
ApOOSIMH pacHIMPUT BO3MOXKHOCTH JJISi MOHUMAHHUS OOYYAIOUIMMHUCS MPUKIIATHOTO
MIPUMEHEHUST HOBOW 3alMCH MPU U3YyYEHUHU APYTUX MNPEIMETOB U MPHU MPAKTHUYECKOM
ucnonb3oBaHuu. K 6 knaccy OTHECEH BTOpPOW 3Talm B M3Y4YEHHM JpoOeH, rie
MPOMCXOIUT COBEPIICHCTBOBAHHE HABBHIKOB CPaBHEHHUs U MpeoOpa3zoBaHUs IpoOei,
OCBOCHHUE HOBBIX  BBIYUCIUTEIBHBIX  AJITOPUTMOB, OTTAYMBAHHE  TEXHUKHU
BBIYKCIICHUN, B TOM YKCJIe 3HAUCHHUI BBIPAKEHUM, COJEPKAIIUX U OOBIKHOBEHHbBIE, U



JeCSITUUHBIE APOOU, YCTAaHOBJICHHE CBS3E€H MEXIy HUMH, PACCMOTPEHHE MPUEMOB
penieHus 3a7a4 Ha apobu. B Hayane 6 kiacca MPOUCXOAUT 3HAKOMCTBO C MOHSATHEM
IPOLICHTA.

OCcoOEHHOCTBIO U3YYEHUS MOJOKUTEIBHBIX U OTPULIATEIBHBIX YHUCET SABIISIETCS
TO, YTO OHM TaKX€ MOTYT pacCMaTpUBATBCS B HECKOJBKO A3TanoB. B 6 kiacce B
Hayaje u3ydeHusi TeMbl «ll0NOKHUTENbHBIE U OTPULATEIIBHBIE YKCIA» BBIACISIETCS
noareMa «llenble 4ncia», B paMKax KOTOPOW 3HAKOMCTBO C OTPHULIATEIbHBIMHU
YUCJIaMA W JIEUCTBUAMM C TIOJIOKATEIBHBIMM M OTPULIATENIBHBIMU  YHUCJIaMU
IIPOUCXOJIUT HA OCHOBE COAEPIKATEIBHOIO MOAXO0AA. JTO MO3BOJSET HA JOCTYITHOM
YPOBHE ITO3HAKOMHUTH YYAIIUXCS INPAKTUYECKH CO BCEMU OCHOBHBIMU IOHATUSIMU
TEMbl, B TOM 4YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMeTHdecKux
nenictBuil. M3yueHue palMoOHAIbHBIX YHCE HA 9TOM HE 3aKOHYHUTCS, a Oyjaer
IPOJOJKEHO B Kypce airedpbl 7 Kiacca, YTO CTaHET CIEIYIOIIMM IPOXOJOM BCEX
MPUHIUIIUMAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JieJIeHUE TPYAHOCTEH oOyeryaer
BOCIIpUSITUE MaTepualia, a paclpesesieHue BO BPEMEHHM CIIOCOOCTBYET MPOYHOCTH
MpUOOPETAEMBIX HABBIKOB.

[Ipn 0Oy4yeHUM pEmIeHHI0 TEKCTOBBIX 3a/lady B 5—6 Kiaccax HCHOJIb3YHOTCS
apupmMeTnyeckue MpuémMsl petieHus. TekcToBble 3a7aun, peliaeMbie Ipu 0TpadoTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 33/1a4d CJIEIYIOIIAX
BUJIOB: 33Jaud Ha [JBI)KEHHE, Ha 4YacTH, Ha TIOKYNKd, Ha paboTy W
IIPOM3BOJIUTENILHOCTh, HAa MPOLIEHTBI, Ha OTHOLIEHUA U nponopuuu. Kpome Ttoro,
oOyuyaroluecs: 3HaKOMSTCS C NMpUEMaMH pelIeHUs 3ajad 1epedbopoM BO3MOKHBIX
BapHAHTOB, ydyaTcsi paboTaTh ¢ MH(pOpMauuen, mnpeacraBieHHOW B (opMe Tabuil
WJIM THarpamM.

B paboueil nmporpamme npeaycMOTpeHO (POpMHUpPOBAHUE MPONENEBTUYECKUX
anreOpandyeckux MpejacTaBieHud. bykBa Kak CHMBOJ HEKOTOPOro 4Hcia B
3aBUCHUMOCTH OT MAaTE€MAaTHYECKOIO0 KOHTEKCTa BBOJUTCS NOCTENEHHO. bykBeHHas
CHUMBOJIMKA IIUPOKO HCIIONB3YETCs MPEXKE BCETO IS 3alMCH OOIIMX yTBEPKACHUN
Y NPEeJI0KEHNN, (OPMYJI, B YACTHOCTH JIJIsl BBIUUCICHUSI T€OMETPUUECKUX BEJIMYMH,
B KQYECTBE «3aMECTUTEIISD) YUCIIA.

B kxypce «Marematukn» 5—6 KIIacCOB IIPEACTABIICHA HAIJIIHAS T€OMETPUS,
HampaBJIeHHAsT Ha  pa3BUTUE OOpPa3HOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHUs, H300pa3UTENbHBIX YMEHUH. OTO BaXHBIM JTall B U3YYCHHUH
F€OMETPUHU, KOTOPBIA OCYHIECTBIIIETCS HAa HArJISAHO-IPAKTUYECKOM  YPOBHE,
OmnMpaeTcs Ha HarsAHO-00pa3HOe MbIIUIEHHEe oOydvaromuxcs. bounblias posib
OTBOAMUTCS MPAKTUYECKOW JEATEIBHOCTH, OMbITY, YKCIIEPUMEHTY, MOJIEIUPOBAHHUIO.
OOyuaromyecss 3HAKOMSITCSI C T€OMETPUYECKUMH (UTypaMud Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(MUTypalMsIMH, ydarcs M300pakarb UX Ha
HEJIMHOBAHHOM W KJIeT4aTOM Oymare, pacCMaTpUBalOT MX IpoCTeiime cBoiicTBa. B
IIPOLIECCE M3YyUYEHHUs HATSAHON I€OMETPUH 3HAHUS, NMOJyYEHHbIE 00YYarOIMMHUCS B
Ha4aJIbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIAPSAIOTCA.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe



CornacHo yueOHOMYy MmIaHy B 5-0 Kjaccax H3ydaeTcsi MHTETPHUPOBAHHBIN
npeamer «MaremaTtrka», KOTOPBIM BKIOYAET apuMETHUYECKUM MaTepual |
HarJSIAHYK0 TEOMETPUI0, a TaKXke TMPOINEAEeBTUUYECKUE CBEJICHHUS U3 areOphl,
2JIEMEHTHI JIOTUKH 1 HadaJjla OIMMCAaTeIbHON CTaTUCTHUKH.

VYueOHbIN MIaH Ha U3yYECHHE MaTEMaTUKU B 5—6 Kjlaccax OTBOJMUT HE MEHeEe 5
y4eOHBIX YaCOB B HEJICNII0 B TEUEHUE KaXJOTo rojia o0yueHus, Bcero He meHee 340
y4eOHBIX YaCOoB.

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

5 KUIIACC

HarypanbHble ync/ia U HyJIb

Hatypanbnoe uwncno. Psg nHatypanbHbix uucen. Yucio 0. M3obpaxenue
HaTypaJIbHbIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YHCIIOBO) MPSMOM.

[lo3nunnoHHas cucTemMa CUYUCIEHMs. *PuMckas Hymepanuss Kak HpUMep
HETIO3UIIMOHHOM CUCTEMBI CUncIeHus™ . JlecATHUHas CHCTEMA CYHCIIEHHS.

CpaBHEHHE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYpaJbHBIX YHCENI C HYJIEM.
Crnioco6s1 cpaBHeHMsI. OKpyTeHHE HATypaIbHBIX YHCEIL.

CrnoxeHne HaTypaJbHBIX YKCEI; CBOMCTBO HYJIS MPHU CIIOKEHUHU. Bbrrautanue
Kak JeHCTBHE, 0OpaTHOE CIOXKEHUI0. YMHOKEHHE HATypajbHBIX UHCEI; CBOWMCTBA
HYJIA U €IMHULIBI IPU YMHOXEHUH. JleeHue Kak neicTBue, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  pgeiicTBui, CBsI3b  Mexay Humu. [IpoBepka  pe3ynbTara
apupmeTnyeckoro neuctBus. IlepemecTUTeNbHOE M COUYETATEIbHOE CBOMCTBA
(3aKOHBI) CJOXEHUS M YMHOXEHHMsS, *paclpeiesiuTeIbHOe CBOMCTBO (3aKOH)
YMHOXKECHHST ™.

Hcnonp3oBanue OykB ajisi 0003HAUEHHSI HEU3BECTHOIO KOMIIOHEHTA U 3alUCU
CBOMCTB apu(METUUECKUX JTCHUCTBUH.

*JlenmuTeny W KpaTHBIE 4YHCIA™, pa3lIoKeHHWE Ha MHOxuUTenH. [Ipocteie u
cocTaBHbIe yncha. *[IpusHaku nenumocty Ha 2, 5, 10, 3, 9*. JlesneHue ¢ oCTaTKOM.

CreneHb ¢ HaTypalbHbBIM I[IOKa3aTEJIEM. 3alUCh YWCIA B BHUJAE CYMMBI
Pa3psIIHBIX CIaracMbiX.

YucnoBoe BbIpaKeHUE. BplunciieHHME 3HAYEHUN YUCIOBBIX BBIPAKECHUM;
MOPAIOK  BBINOJHEHUS  JelcTBuil.  Mcmonap30oBaHWE  NMpU  BBIYKMCIEHUSX
MEPEMECTUTENBHOTO U COYETATENIBHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOKEHUS,
*pacrpeaeuTeabHOr0 CBOMCTBA YMHOKEHUA™.

Apodu

[IpencraBnenrie o JpobW Kak crnocoOe 3alucu  4YacTH  BEJTUYHUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE W HempaBWiIbHBIE OpoOu. CmenaHHas IpoOb;
IPE/CTaBICHUE CMEIIAHHON JpoOM B BUJE HENPaBWIbHOM JIpOOM U BbIIEICHHUE
LEJION YacTW 4ucia U3 HempaBWIbHOW npoOu. M3o0paxeHue npoOed ToukamMu Ha
qucaoBO# npsmoit. OcHOBHOE cBOMCTBO ApoOu. *Coxkparenue apooei. [lpuenenue

1 3neck u ganee * *0603HaYEHBI TEMBI, H3yUEHHE KOTOPBIX IPOBOIUTCSA B 03HAKOMHUTEIbHOM Iu1ane. [lexaror
CaMOCTOSTENILHO ONpe/IelisieT 00beM H3y4aeMOoro MaTepHaa.



Apodu K HOBOMY 3HaMeHateo*. CpaBHeHuUE 1po0eit.

CrnoxxeHre U BbIYMTaHUE JIpoOel. YMHOXKEHUE U JeJeHne ApoOeil; B3auMHO-
obpatnbie 1podu. *HaxokaeHue 4acTu 1eJI0T0 U I[EJI0TO 0 €ro YacTu™.

Hecaruunas 3anuch apoOeit. IlpencraBieHue OecITUYHOM JpoOU B BHUIE
00bIKHOBEHHOU. M300pakeHne MeCATUYHBIX ApOoOed TOUKaMHU Ha YUCIOBOUW MPSIMOA.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue JACHUCTBUS C JIECATHYHBIMH  JpoOsiMu. *OkpyriieHue
JECATUYIHBIX APOOCT™.

Pemenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apudmeTuueckuMm crocoboMm. *Pemienue
JOTUYECKUX 3a7ad. PemieHwe 3amay mepedopoM BceX BO3MOXKHBIX BapHUAHTOB™.
Hcrnionp3oBaHue Mpu peieHru 3a/1a4 TaOJIUIL U CXEM.

Pemienne 3amaud, coaepKallMX 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpeMsI, paCCTOSIHUE; 1I€Ha, KOJUYECTBO, CTOUMOCTh. EMHUIIBI U3MEpPEHUS:
Macchl, 00bEMA, 1IEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBS3b MEXKIY €IUHHUIIAMU
M3MEPEHUS KaXI0W BETMYMHBI.

Peliienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBieHre TaHHBIX B BUJE TAOJIHI], CTOJIOYATHIX JUArPaAMM.

Harasinnas reomerpusi

Harnsiguele npexactaBieHus o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTPE30K, JIyY, YIroJ, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YToil. IIpsmoi,
OCTPBIH, TYIION U Pa3BEPHYTHIC YIJIBL.

JlnuHa oTpe3ka, METPUYECKUE E€IUHUIIBI IIUHbL. J[JInHA JIOMaHOW, EPUMETP
MHOTrOYToJIbHUKA. MI3MepeHune u moCTpOCHHUE YII0B C TOMOIIBIO TPAHCIIOPTUPA.

Harnsinuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHHUK;
PsIMOYTOJILHUK, KBaJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE QPUryp™.

N3o0paxkenne ¢uryp, B TOM 4YHucie Ha kierdator Oymare. *Tloctpoenue
KOH(UTYpaluii U3 4yacTe MpsIMOW, OKPYKHOCTH HAa HEIMHOBAHHOM M KIIETYATOM
Oymare™*. VMcnoap30BaHre CBOMCTB CTOPOH U YTIJIOB MPSIMOYTOJIbHHUKA, KBAApaTa.

[lnomaas MOPSAMOYroJIbHUKA W MHOTOYTOJIBHMKOB, COCTAaBJIEHHBIX U3
MPSIMOYTOJIBHAKOB, B TOM 4ucie (Quryp, m300pakEHHBIX Ha KJeT4aTod Oymare.
Ennauner nsmMepeHus miomaiu.

*Harnsaaeie TpeICcTaBICHUS O IPOCTPAHCTBEHHBIX (PUTYpaX: MPSIMOYTOJIbHBIN
napajiesienumne], KyO, MHOTOT'PaHHUKH. N3o6paxenue POCTEUIITNX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. Co3naHue Mojeneu
MHOT'OTPaHHUKOB (M3 OyMaru, IpoBOJIOKH, TUTACTHIIMHA U Jp.)*.

*O0béM MNpsSMOYroJILHOTO Mapajuienenumnena, kyoa. EguHunsl uzmepeHus
o0BéMa™,

6 KIIACC

HartypaabHblie uynciaa

Apudmernueckre IEWUCTBHSI C MHOTO3HAYHBIMU HATypalbHBIMU YHCIIAMHU.
YuciioBble BRIpAKEHUS, MOPSAOK JAEUCTBUH, UCIIOJIb30BaHUE CKOOOK. Vcnonb3oBanue
IIPU BBIYUCIEHUSAX NEPEMECTUTEIIBHOTO U COYETATEIBHOTO CBOWCTB CIIOKEHUS U



YMHOXXEHHMS,  *paclpeleNUTeIbHOIO  CBOMCTBA  yMHOXEHMS.*  OkpyrieHue
HaTypaJIbHbIX YHUCEJL.

Jlenurenu U KpaTHbIE YMCIIa; *HAUMOOJBIINI OOIIMKA JEIUTENb U HaUMEHbLIEE
oOuiee kpatHoe. JleTMMOCTh CyMMBI U IIPOU3BEICHUSA ™. JlelieHne C OCTaTKOM.

Apoou

OObIKHOBEHHas1 ApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHHe apooOeit.
CpaBHeHue U ynopsiiounBanue ApoOeil. Pemienue 3amay Ha HaAXOXKIEHUE YAaCTU OT
LEeJOro M 1LEeJoro mo ero 4actu. J[poOHoe uMcio Kak pe3ynbTaT JeJeHHUs.
[IpencraBnenne necATUYHOW ApOOM B BHUAE OOBIKHOBEHHOW APOOW U BO3MOXKHOCTH
MIPEICTABICHNUS] OOBIKHOBEHHON ApOOM B BHJE JECATUYHOW. JlecaTuunbie apodu u
MeTpuuecKas cucrema mep. ApupMeTHUecKre IeUCTBUS U YUCIIOBbIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSIMHU.

OtHomieHue. JlenmeHue B JaHHOM OTHOIIEHUW. *Macmra®*, mpomnopius.
[IpumeHenue nponopLui Ipy pEIEHUH 3a1a4.

[TonsiTue nmpoueHTta. Beruncienne nporeHTa OT BEIMYMHBI U BEJIMYUHBI 110 €€
MPOLIEHTY. BbIpakeHHe MpOLEHTOB JECATUYHBIMHU JpoOsmu. Pemienue 3amay Ha
MPOLIEHTHI. BhIpakeHre OTHOIIECHNS BEIUYMH B MPOIICHTAX.

ITos0:kMTENBHBIE M OTPUIATEIbHbIE YHCJIA

[lonoxxutenpHble W oTpuUIllaTenbHble yucna. Llenpie uncna. *Monyns uucna,
reOMETpUYECKasl UMHTeprnperauus wMonayns uyucna™. HWM3oOpaxeHue dyucen Ha
KOOPJIMHATHOM MpsiMOid. *YucI0BbIE TPOMEKYTKU™ .

CpaBHeHue uucen. ApUPMETHUECKUE JEUCTBUS C IOJOKUTEIbHBIMU U
OTpHULATENILHBIMU YUCIIAMHU.

[IpsimoyronbHast cucreMa KOOpAMHAT Ha IJIOCKOCTH. KoopamHaTel TOUKM Ha
IUIOCKOCTH, abcuucca U opauHaTa. [locTtpoeHune Touek M Quryp Ha KOOpJIMHATHOU
IUIOCKOCTH.

BykBeHHbIE BbIpakeHUs

[Tpumenenne OyKB ISt 3aMTMCH MATEMATHUECKUX BBIPAKEHUN U TIPEITOKECHHIM.
CpoiictBa apudmMeTnyeckux AelcTBH. *ByKBEeHHBIE BBIPAXKEHHS W YHCIOBBIC
MO/JICTAHOBKHU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIECHUE HEHU3BECTHOTO KOMIIOHEHTA.
®opmynsl; GopMyIIbl IEPUMETPA U TUIOMIAIN MPSIMOYTOJIbHHKA, KBaapaTa, *o00béma
napajuieNienumnena u Kkyoa*.

Pemrenne TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3adady apudmernyeckuM crnocobom. *Pemienue
JOTMYecKUX 3ajad. Pemenne 3a1a4y nepedbopoM BceX BO3MOMXKHBIX BApUAHTOB.™

Pemenune 3amad, colep)KaliMxX 3aBUCUMOCTH, CBSI3bIBAIOLIUX BEIMYUHBL:
CKOpPOCTb, BPEMsI, pACCTOSIHUE; 11€HA, KOJIMYECTBO, CTOUMOCTb; IPOU3BOAUTEIIBHOCTD,
Bpems, 00bEM paboThl. EOuHUIBI HM3MEpeHus: Macchl, CTOMMOCTH; PACCTOSHMUS,
BpEMEHU, CKOPOCTU. CBsA3b MEKIY €AMHUIIAMUA U3MEPEHUS KAk 10! BEIUYUHBI.

Pewrenne 3aaa4, CBSI3aHHBIX C OTHOLIEHUEM, TPOIIOPIIMOHAIBHOCTBIO BEJIMYNH,
MPOLIEHTaMH; PEIICHNE OCHOBHBIX 33]1a4 Ha APOOU U TPOLIEHTHI.

*O1ueHka 1 MPUKHAIKA, OKPYTIECHUE Pe3yJibTaTa™.

*CocrapneHne OyKBEHHBIX BBIPAXEHHI 10 YCIOBUIO 3a1a4u™.

[IpencraBnenne AaHHBIX C TMOMOIIbI0 Tabmul, u auarpamMm. CrtonOuaTsie
JMarpaMMbl: YTEHUE U OCTPOEHHUE. UTEHHE KPYTOBBIX JUATPAMM.



Harasgnas reomerpus

Harnsinuele mnpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YroJ, JIOMaHas, MHOTOYTOJbHUK, YETBIPEXYTOJbHUK, TPEYTOJbHUK,
OKPY>KHOCTb, KPYT.

*B3anMHOE pacroioKEeHUE JBYX MPSIMBIX Ha IJIOCKOCTH, MapajuiesibHbIe
npsiMble, MEpPIEeHIUKYISApHbIE MpsiMble™. M3MepeHue pacCTOSHUN: MEXIy ABYMs
TOYKaMH, OT TOYKH J0 NPSIMOM; JJIMHA MAPIIIPyTa HA KBaJAPATHOM CETKE.

N3Mepenne W TOCTPOEHHE YIJIOB C IIOMOIIBK TpaHcnoptupa. Bujbl
TPEYrOJIbHUKOB: OCTPOYT'OJIbHBIN, IIPSAMOYTOJIBHBIN, TYHOYTOJIbHBIM;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeThIpEXYTOJIBHUK, IpUMEpPHI
YETBIPEXYTOJIBHUKOB. [IpAMOYronpHUK, KBaJapaT: WCIOJB30BAHUE CBOMCTB CTOPOH,
yIioB, nuaroHaien. *M3o0paxeHue reomeTpuueckux (Uryp Ha HEIMHOBAHHOMN
Oymare ¢ WCIOJb30BAaHUEM IHUPKYJsS, JIMHEHKHU, YrOJbHUKA, TpaHCIOpPTHpa™.
[TocTpoenus Ha kiieTyaToi Oymare.

[lepumerp wMHOrOyrojbHuka. [loHsTHe TIOMAAM  GUTYpPHI;,  €AUHUIIBI
n3mepenus mwiomaau. [IpubnmxéHnoe nusmepenue mwiomand Guryp, B TOM 4ucie Ha
KBagpaTHON ceTke.* [lpubmkéHHOE H3MEpEHUE JJIMHBI OKPYKHOCTH, TUIOIIAIN
Kpyra*.

*CummMmeTpusi: IeHTpaldbHas, OceBas M 3epKajibHas cuMMmeTpuu. [locTtpoeHue
CUMMETPUYHBIX QUTYp™.

*Harnsausie MIPEICTABICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
napaienenunen, ky0, mnpusMa, TupamMuaa, KOHYC, IWIMHIAp, Imap u cdepa.
N300pakeHne MmpocTpaHCTBEHHBIX Quryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
nuiauHApa U koHyca. Coznanue Mojened MpOCTPaHCTBEHHBIX ¢Guryp (u3 Oymard,
MPOBOJIOKH, TUTACTUIIUHA U JIP.).

[Tonstue oObéma; eauHUIBI HU3MepeHUs 00BbEMa. OO0BEM MNPSIMOYTOJIHHOTO
napasuieyienunesa, kyoa*.

IUTAHUPYEMBIE ITPEAMETHBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKA».

OcBoenue yuebHOro Kypca «MaTematuka» B 5—6 Kjlaccax OCHOBHOM IIKOJIBI
JIOJDKHO 00€CneynBaTh JTOCTMXKEHHME CIIEIYIONIUX MPEAMETHBIX 00pa30BaTeIbHBIX
pE3YNbTATOB:

S KJIACC

Yucna 1 BIYMCICHUSA

OpueHTHUpOBAaTBCSI B MOHATUSAX M ONEpUpPOBaTh Ha ©0a30BOM YpPOBHE
TEPMHHAMH, CBS3aHHBIMH C HATypalbHBIMH UYHCIAaMH, OOBIKHOBEHHBIMH H
JECTUYHBIMH IPOOSMHU.

CpaBHuBaTh M YNOPSIOYMBATH HATypaJbHbIE 4HCIA, CpaBHUBaTh B
NPOCTEHIINX CITy4yastx OOBIKHOBEHHBIE TPOOH, AECATHYHBIE TPOOU.

CooTHOCUTH  TOYKY HAa  KOODJAMHATHOW  (YMCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIUM €W YHCIOM M H300pakaThb HATypaJibHbIE 4YMCla TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.



BremonasaTe  apudmeTndeckue JIEHCTBHS C  HATYpalIbHBIMH YWCIAMHU, C
OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUIIUX CIIydasiX.

BoInonHATE NPOBEPKY, NPUKUAKY PE3YyIbTaTa BEIYUCICHUN.

OKpyrasTh HATYypaJbHbIE YKCTA.

Penienue TeKCTOBBIX 3a7a4

Pemate TekcToBBbIE 3a7auM  apU(METUYECKUM CIIOCOOOM M C MOMOIIbIO
OpraHU30BaHHOTO KOHEUHOro Iepedopa BCEX BO3MOXHBIX BapuUaHTOB (TIpHU
HEO0OXOMMOCTH C HAMPABJISIONIEH TTOMOIIIBIO).

Pemate 3amaum, copepikainiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYHHBL:
CKOPOCTb, BpEMs, PaCCTOSIHHE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIpH HEOOXOTUMOCTH C
MCIIOJIb30BAaHUEM CITPABOYHON WH(MOPMAITUH).

Hcnonb30BaTh KpaTKuE 3aIUCH, CXEMbI, TAOIUIbI, 0003HAYEHUS MPU PEIICHUU
3aj1ad4.

[Tonp30BaTHCS OCHOBHBIMH €IMHUIIAMHU U3MEPEHUS: IIEHbI, MAaCChl; PaCCTOSHUS,
BPEMEHH, CKOPOCTH; BBIpaXKaTh OJHHM CIUHHUIIBI BEIUYMHBI dYepe3 napyrue (mpH
HEOOXOJIMMOCTH C ONOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

N3Bnekate uH(OpMaIMIO, MPEACTABICHHYI0 B Tabiuile, Ha CTOJIOYaTOM
auarpamMMme, UHTEPIpPETUPOBaTh MPE/ICTABICHHBIE JaHHbIC, HCIOJIb30BaTh JAaHHBIC
MIPU PEIICHUU 3a/1a4.

Harasinnas reomerpusi

[Tonp30oBaThCs TEOMETPUUECKUMH TMOHATUSIMHU: TOYKa, MpsiMas, OTPE3OK, JIyd,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HMEIUX GopMy
M3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YyallbHOM OIOpE,
CBS3aHHYIO C yIJlaMU: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAaMHU: YToJi, BEpIINHA,
CTOpPOHA, TUaroHajib; C OKPY>KHOCTBIO: paJnycC, AUAMETP, LIEHTP.

N300pakath W3y4YeHHBIE TEOMETpHUYECKHE (UTYpPhl HAa HEIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIbIO HUPKYJIS U TUHEUKHU (ITOCIE COBMECTHOTO aHAIN3a).

HaxoauTh AiMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C MOMOIIbIO
JMHEUKU, CTPOUTH OTPE3KH 3aJJaHHOW JJIMHBI, CTPOUTH OKPY>KHOCTH 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaapaTa JJisl UX
MOCTPOECHUS, BEIYUCIICHHUS IIJIOMIAU U TIEpUMETpA.

Boluncnsates mepumeTp M IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHHUKA, (QUrYp,
COCTABJICHHBIX W3 MPSMOYIOJILHUKOB, B TOM 4Hcie GuUryp, M300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCd OCHOBHBIMM METPUYECKUMHU E€IUHUIAMU W3MEPEHUs JUIMHBI,
IUTOLIAAM; BhIpAXaTh OJJHU €IMHUIIBI BEJIMUUHBI Yyepe3 Apyrue (Ipu HeOOXOIUMOCTH
C OTIOPO¥ Ha CITPABOYHYIO HH(POPMAITHIO).

PacmosnaBate  mapasutenemnuriesi, KyO, HCHOJIB30BaTh TEPMHUHOJIOTHIO:
BEpIIIMHA, peOpO TpaHb, U3MEPEHUS;, HAXOAUTHh U3MEPEHUS NapaJljiesienuneaa, Kyoa.

Boeruucnsate 00b€M KyOa, mapajuienenuresa mo 3aJaHHbIM H3MEpeHHsM (C
OTIOPOM Ha aNrOpPUTM YYEOHBIX JEHCTBUM), MOJH30BATHCS CIUHUIIAMHA W3MEPCHHUS
00BéMa.



Pemiate HecnmokHblE 3alaud HA M3MEPEHUE T'€OMETPUYECKUX BEJIUYUH B
NPAKTUYECKUX CUTYalUsIX (IPU HEOOXOJUMOCTH C BU3YyaJIbHOUM OMOPOHA).

6 KIIACC

Yucaa v BBIYMCICHUSA

OpueHTHpOBaTbCSI B TOHATHSAX M ONEpUpOBaTh Ha 0a30BOM YpOBHE
TEPMUHAMU, CBS3aHHBIMHU C PA3JIMYHBIMU BUJAMHU YMCENl U CHOCOOAMHU UX 3aIlUCH,
MEePEXOIUTh (€CJIM 3TO BO3MOKHO) OT OJTHOU (POPMBI 3aMMCH YUCIa K JPYToM.

CpaBHUBaTh M YHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
JpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

BreinonHate apudMeTHuecKrue N1eMCTBUS C HATYpPaJIbHBIMU U LEJIBIMU YHCIIAMH,
OOBIKHOBEHHBIMU M JIECATUYHBIMU JIPOOSMH, TOJOKUTEIBHBIMA U OTPULIATEIIHHBIMHU
YU CJIAMHU.

BpiuncniaTh 3HaU€HUST YUCIOBBIX BBIPAXKEHUW, BBIMOJIHITh NIPUKUAKY U OLICHKY
pe3ynbTaTa BBIUMCICHUMN; BBITIOJHATH MPEOOPA30BaHUSI YUCIIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

COOTHOCUTHh TOUYKY HA KOOPJWHATHOM NPSMOM C COOTBETCTBYIOIIUM €il
YUCJIOM U U300pa)xaTh YUCIIa TOYKAMHA Ha KOOPJUHATHOM MPSIMOM, HAXOAUTH MOIYJIb
qucla.

CoOTHOCUTH TOYKH B TMPSMOYTOJILHOW CHUCTEME KOOPAMHAT ¢ KOOpJIWHATAMHU
3TOW TOYKH.

OKpyrJisITh LI€JIbIE YMClia W JeCATUYHbIE Jpodu (mo o0pasily), HaXOIUTh
MPUOJIMKEHUS YUCEN.

YucsioBbie 1 OyKBEHHbIE BHIPAKEHUS

OpueHTUpOBAaTbCSI B TOHATHSX M ONEpUPOBaTh Ha 0a30BOM YpPOBHE
TEpPMUHAMU, CBSI3AHHBIMU C 3aMlKCBhI0 CTEINEHH YHUCJIA, HAaXOAUTh KBaApaT M KyO
YuCia, BBIYMCIATH 3HAYEHUS MPOCTEUIIMX YHUCIOBBIX BBIPAXKEHUHN, COAEPKAIIMX
CTEIICHU.

[Tonb3oBaThCsA MpU3HAKAMHU JETUMOCTH (IIPU HEOOXOJIHMMOCTH C OIMOpOW Ha
QITOPUTM TMPABUJIIA), PACKIIAIBIBATh HATYypaIbHbIC YKCIIA HA MPOCTHIE MHOKHUTEIH.

*Tlonp30BaThCs MACIITAOOM™, COCTABJIATH MTPOIOPLIUY U OTHOIIICHUSI.

Hcmonp3oBaTh OYKBBI 1T 0003HAYEHUS YHUCEN MPU 3alMUCA MATEMATHYCCKUX
BBIDOKCHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKCHUH, OCYIIECTBIISS
HEOOXOAMMBIC TOACTAHOBKMA W TpeoOpa3oBaHus (C OMOPON HAa aJITOPUTM YUCOHBIX
JEUCTBHI).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 32124

PemaTte MHOTOIIAroBblE TEKCTOBBIE 3a7aud apu(METUYECKUM CIIOCOOOM C
OIIOPOX HA BOIIPOCHBIN TIJIaH.

Pemars POCTENIINE 3a/1a4H, CBSI3aHHBIC c OTHOILICHUEM,
PONIOPLUHOHAIBHOCTBIO BEJIWMYMH, MPOLEHTAMH; PEIaTh TPU OCHOBHBIE 3aJla4uM Ha
JIpOOU ¥ MPOLEHTHI.

Pemlare 3amaum, copepkalye 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIUYUHBIL:
CKOpOCTBb, BpeMs, paccTosHUE, LICHA, KOJIMYECTBO, CTOUMOCTB;



POU3BOJUTENILHOCTh, BpeMs, O0OBEMaA pabOTHI, HCHOIB3Ys apudmeTnyecKkue
NEUCTBUS,  OLIEHKY, MPUKUAKY;  TMOJb30BAThCS  €AMHHMIIAMH  H3MEpPEHUs
COOTBETCTBYIOIIMX BEJIMYHUH.

CocTaBnsiTh OyKBEHHbBIE BHIPQKEHUS MO YCIOBHUIO 337a4M MOCIE COBMECTHOTO
aHanu3a.

N3Bnekats uH(OpManuio, TMPEJACTABICHHYIO B Ta0iullax, Ha JIMHEHHOMH,
CTOJIOWATOM WJIM KPYroBOM JuarpaMmax, HHTEPIPETUPOBATH IPEICTABICHHbBIE
JAHHBIE; UCIIOJIb30BATh JJAHHbIC MIPU PEUICHUH 3a]a4.

[IpencrapisTh HHGOPMAITUIO ¢ TIOMOIIBIO TAOJMI, TUHEHHON M CTOI0YATON
Jarpamm.

Harasimnas reomerpust

[IpuBoauTh TpHMEpPHl OOBEKTOB OKPYXKAIOMIETO MHpaA, UMEIMUX (HopMy
M3YYEHHBIX TE€OMETPUUECKHX IUIOCKUX W TMPOCTPAHCTBEHHBIX (UTYp, NPUMEpPHI
PaBHBIX U CHUMMETPUYHBIX PUTYp.

N300paxkath ¢ MOMOILBIO [IUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HEJIMHOBAHHOMN
M KieryaTod Oymare U3y4YeHHbIE IUIOCKUE TeOMEeTpuyYeckre (GUrypel H
KOH(UTypaluu, CAMMETPUYHBIE PUTYPBHI.

NMeTh mnpenctaBieHUE O TEOMETPUYECKUX TMOHSTHUSX: PAaBEHCTBO (Uryp,
CUMMETPUSI, OCb CAMMETPHUHU, LIEHTP CUMMETPHHU.

HaxonuTh BETMYHMHBI YIJIOB U3BMEPEHUEM C MIOMOUIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33IaHHOW BEJIMYMHBI, IOJI30BATHCA IIPU PELICHUM 3a7ay IPajlyCHOU MEpOu
YIJIOB; PACIIO3HABATh HA YEPTEKAX OCTPBIM, IPAMOU, pa3BEPHYTHIN U TYIION YIJIBL.

Bpuncnate MIMHY JIOMaHOW, MEPUMETP MHOTOYTOJBHHUKA, IOJIb30BATHCS
€IUHULIAMU U3MEPEHUS JJIMHBI, BBIPAKATH OJHH €IWUHUIBI U3MEPEHUS JUIMHBI Yepes
IpyTHeE.

HaxoauTp, UCONb3ysl YEPTEKHBIE MHCTPYMEHTHI, PACCTOSIHUS: MEXIY JIBYMS
TOYKAMH, OT TOYKH JI0 IPSIMOM, JJIMHY MyTU HA KBAJIPATHOM CETKE.

Beraucnsate  mimomanbk  (UTyp, COCTAaBICHHBIX W3  MPSMOYTOJIBHUKOB,
MCIOJIb30BaTh pa3OMeHNe Ha MPSMOYTOJIBHUKH, HA paBHBIC (UTYpHI, JOCTpaBaHHE
70 MPSIMOYTOJIBHUKA; MOJIb30BaThCS OCHOBHBIMU E€AMHHUIIAMU H3MEPEHUs IUIOLIAIN;
BBIPAXKaTh OJHM €AMHUIIBI U3MEPEHUS TUIOMAIN Yepe3 Apyrue (Mpu HEOOXOAUMOCTH
C OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacno3naBaTh Ha MOJENAX M W300paKEHUSIX MHPAMUAY, KOHYC, IMIIMHID,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakath Ha KieTyaTol Oymare npsMOyroIbHBIN Mapasuieenumne/.

Boruncnsats 00bEM NpSIMOYTOJIBHOTO Mapajuieienuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHU U3MEpEeHUs] 00bEMA; BbIPAXKaTh OJHU €IUHUIIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C onopoi Ha CIIPaBOYHYI0 HHGOPMAIIHIO).

PemaTe HecHOXHBIE 3a7aud HAa HAXOXKJIEHUE TE€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTyalusx (Ipy HEOOXOIUMOCTH C BU3YaIbHON OTOPOH).

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA». 7-9
KJIACCBI
Henu n3yvyeHus yueOHOro Kypca



AnreOpa sBISETCS OJHAM W3 OMOPHBIX KYpPCOB OCHOBHOW IIKOJBI: OHA
o0OecreynBaeT M3y4yeHUE JPYruX AUCLIMIUIMH, KaK €CTeCTBEHHOHAYYHOIO, TaK H
I'YMaHUTAPHOTO IUKIIOB, €€ OCBOCHHUE HEOOXOAMMO ISl MPOAOJIKEHUsT 00pa30BaHUs
U B MOBCEIHEBHOMN kM3HU. Pa3zBuTHe y oOydaronuxcsi HAyYHBIX MPEICTaBICHUN O
MIPOUCXOXKJICHUN U CYIIHOCTH ajreOpanuyecKux aOCTpakiui, crocode OTpakeHUs
MaTeMaTUYECKOM HAyKOM SIBJICHUW W TIPOIIECCOB B IPUPOJEC U OOIIECTBE, POJIHU
MaTeMaTHYeCKOTO0 MOJICTUPOBAaHMS B HAYYHOM TIO3HAHWUM H B  TPAKTHKE
CrocoOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIITUICHHUS,
HEOOXOAMMBIX [IJIsl ajanTalldd B COBpeMEHHOM IudpoBoMm obmecTBe. M3ydenue
anreOpspl €CTECTBEHHBIM 00pa3oM o0ecleuynBaeT pPa3BUTHE YMEHUS HaOIIOAaTh,
CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS W  BBIBOIBI,
dbopmynupoBaTh yTBepxkAcHUSA. OCBOECHUE Kypca anreOpbl oOecredynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaloIUXCs: OHH HCIOJB3YIOT JICTyKTUBHBIE U
WHIYKTUBHBIE PACCYXKICHUSA, 000OIICHHE M KOHKPETHU3AIHI0, a0CTparupoOBaHHE H
aHajornto.  OOydeHue  anrebOpe  mOpeanojiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM ~ JIEATENBHOCTH  OOYYAIOMIMXCS, TOITOMY CaMOCTOSTEIHHOE
pelIeHre 3a7ad €CTeCTBEHHBIM 00pa3oM SIBISIETCS pealn3aiueld AeITeIbHOCTHOTO
MpUHIUIA OOyYEHHUS.

B cTpykType mporpamMmbl y4eOHOTO Kypca «Ajiredpa» OCHOBHOM IIIKOJIbI
OCHOBHOE€ MECTO 3aHHUMAIOT COJEpPXKATEeIbHO-METOInYecKnue nuHuu: «Yucna wu
BBIUHCIICHUSY; «ANreOpandeckue BBIPAKEHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«Dynkmuny. Kaknas u3 3Tux coaepkaTeIbHO-METOANYECKUX JIMHUNA pPa3BUBACTCS Ha
MPOTSDKEHUHU TPEX JIET M3YyYEHHs] Kypca, €CTeCTBEHHBIM O0pa3oM MeperieTasch H
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMU. B XoJie n3yueHus Kypca o0ydaromumMes
MPUXOJUTCST JIOTUYECKU pPacCyKJIaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIM
S3bIK. B CBSI3M ¢ 3TUM I1e71ecO00pa3HO BKIIIOYHTH B IIPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIIME BCE OCHOBHBIC Pa3/eibl MATEMAaTHIECKOTO 00pa30BaHUA
CHOCOOCTBYIOLIME  OBJIAJICHUIO  OOYYalOIIMMHCS  OCHOB  YHHBEPCAJIBHOIO
MaTeMaTHYeCcKoro  si3blka. TakuMm  o0Opa3oM, MOXHO  YTBEpXKJaTrh,  UTO
collepKaTeIbHOW W CTPYKTYPHOW OCOOCHHOCTHIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakKTep.

Conepxkanne nuHUM «YWcCia W BBIYHCICHUS» CIYXKUT OCHOBOW IS
JaNbHEHIIero M3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIUXCs
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHMS MOJIb30BATHCA AITOPUTMAMH, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl MOBCEIHEBHOMN
KU3HU. PazBUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHATBHBIMU U
UppalMOHATBHBIMU YUCIaMU, (JOPMUPOBAHUEM MPEACTABICHUM O JEUCTBUTEIHHOM
yycie. 3aBeplleHue OCBOCHUS YHUCJIOBOM JIMHUM OTHECEHO K CTaplieMy 3BEHY
o0111ero oOpa3oBaHus.

CopepikaHre IBYX alreOpanmdecKuX JTUHUN — «ANTeOpandecKue BBIPAKCHUS
U «YpaBHEHHS M HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHHIO y OOYUAIOLIUXCS
MaTEeMaTUYeCKOro ammapara, HEOOXOJAMMOTO IS pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIAMETOB U MPAKTHKO-OPUEHTHUPOBAHHBIX 3a7a4. B OCHOBHOU TMIKOJIE
y4eOHBI MaTepuana TPYNIUPYeTCS BOKPYT PalMOHATLHBIX BBIpaXXeHUH. AnrebOpa



JEMOHCTPUPYET 3HAUCHUE MAaTEMATUKHU KaK SI3bIKA JIJIsl IOCTPOEHUSI MATEMaTUYECKHUX
MOJIeJIeH, OMMCaHus MPOIIECCOB U SBJIIGHUM peanbHOTO MHpa. B 3amaun oOydeHus
anreOpe BXOIAT TakKe JajdbHEWIlee pa3BUTHE aJTOPUTMHUYECKOIO MBIIUICHHUS,
HEOOXOJIUMOT0, B YAaCTHOCTH, IS OCBOCHMs Kypca WH()OPMATUKH, U OBJIAJCHHUE
HaBBIKAMU JICIYKTUBHBIX paccyxkaeHuil. I[IpeoOpazoBaHue CHUMBOJIBHBIX (opM
BHOCHUT CBOHM crenu(puyecKkuil BKJIaJ B pa3BUTHE BOOOPaKEHMS, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanve (QyHKIIMOHATBLHO-TpAUUECKON JIMHUM HAIICJICHO HA TMOJyYeHUE
IIKOJIbHUKAMH 3HAaHUA O (QYHKIUSIX KaK BaKHEHIIEH MaTeMaTWUdeCKOW MOJETH JIs
OTIMCAaHUsS U HMCCICIOBAaHMS Pa3HO-OOpa3HBIX NPOIECCOB M SBJICHUN B IPHUPOJE U
oOmecTBe. M3ydeHne 3TOro marepualia CrocOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS
YMEHHS UCIIOJIb30BaTh Pa3IMUHbIE BBHIPA3UTEIIbHBIE CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHMBOJIMYECKHE, TpadHuuecKue, BHOCHUT BKIaa B (QopMHpoBaHHE
MPEJCTABICHUH O POJIM MATEMATUKHU B PA3BUTHUU LIMBUJIU3AIMHU U KYJIbTYPBHI.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo ywyebHOMYy IUIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHbBIH Kypce
«AnreOpa», KOTOPBIM BKIIOYACT CJIEAYIOUIME OCHOBHBIE pa3/eiibl COJEpIKaHUS:
«Uncma W BBIYUCICHUA», «ANTreOpandecKkue BBIPAKCHUA», «YPaBHEHHS U
HEPAaBEHCTBA», « DYHKITHI.

VYyeOHbIN MJIaH HAa U3ydyeHHe airedpbl B 7-9 kjaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEAENIO B TEUEHHE KaXKIOro roja oOydeHHs, BCETO 3a TPH Toja
o0yueHust — He MeHee 306 yueOHBIX YacoB.

COAEPXAHUE YYEBHOI'O KYPCA «AJI'EBPA» (IIO TOAAM OBYUEHUMA)
7 KIIACC

Yuciia ¥ BIYMCICHUSA

JpoOGu OOBIKHOBEHHbIE W JIECATUYHBIEC, MEPEXO0] OT OIHON (hOpPMBI 3amUCU
npobeit k gpyroi. IloHaTwe palMOHAJIBHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
VIOPATOYMBAHUE  PALMOHANBHBIX  4HuCel. ApuMETHYEeCKHE  JEUCTBUS  C
palMOHAIIBHBIMA YUCIaMU. PelreHne 3amad W3 peanbHOM NPAKTHUKMA HA 4YacTH, Ha
TpoOu.

CreneHb C HaTypajdbHbIM [IOKa3aTeJeM: ONpeIeieHne, NpeoOpa3oBaHue
BBIPAYKEHUI Ha OCHOBE OMPEEICHHUS, 3aIUCh OOIBIINX YHUCE.

[IpoueHTsl, 3anK1Ch TPOLEHTOB B BUJE ApoOU U ApoOU B BUAE MPOIEHTOB. Tpu
OCHOBHBIE 33124 Ha MPOLEHTHI, PEIICHUE 3a7a4 U3 PEaJIbHON MPAKTUKH.

[IpuMmeHeHue  NPU3HAKOB  JEIMMOCTH,  PA3JIOKEHHE HA  MHOXUTEIU
HaTypaJIbHBIX YUCEN.

PeanpHble  3aBuCMMOCTH, B  TOM  4YHClIe T@psMas ©u  oOpaTHas
[IPONIOPLIMOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKeHU

[lepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKEHUS C INEpeMEHHOMN. [lomycTtumblie
3Ha4YEeHUs NepeMeHHbIX. lIpencraBnenne 3aBUCMMOCTH MEXKIy BEIMYHHAMHU B BHJIE



dbopmynbl. Berancnenus no gpopmynam.

ITpeoOpazoBaHne OyKBEHHBIX BBIPAXKEHHN, TOXKJIECTBEHHO PaBHBIC BBIPAKEHUS,
npaBuja MpeoOpa3oBaHUsl CyMM U IPOM3BEACHUM, NMpaBWiIa PACKPBITUA CKOOOK MU
IIPUBEICHUS TOTOOHBIX CJIaraeMBbIX.

CBOMCTBA CTENEHU C HATyPAIBHBIM II0KA3aTEIIEM.

OpHounensl U1 MHOrowieHsl. CreneHb MHOrowieHa. Cio0Ke€HHE, BbIYMTAHUE,
YMHOEHNE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOTO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTd. DopMyna pa3sHOCTH KBagpaToB. PasioxkeHue MHOIOYIEHOB Ha
MHOKHUTEJIN.

YpaBHeHust

VYpaBHeHHe, KOpEHb YypaBHEHHUs, MpaBHia MpeoOpa3oBaHUs YypaBHEHHUS,
PAaBHOCWJIBHOCTb YPABHEHUH.

JluHenHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YKCIO KOPHEW JMHEWUHOTO
YPAaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPaBHEHUHN IO YCIOBHIO
3amaun. Pemenue TeKCTOBBIX 3a7a4 C OMOILIBIO YPaBHEHUM.

*JIuHelHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIME | ero rpaduk 2. CucTeMa JByX
JIMHEWHBIX YypPaBHEHUH C JBYMs IIEPEMEHHbIMHU. PelieHue cucreM ypaBHEHUU
CIIOCOO0M NOJCTaHOBKU. [IpuMepsl peleHuss TEKCTOBBIX 33/1a4 C IOMOIIBIO CHCTEM
YPaBHECHUU.

DyHKUNHA

Koopaunara Touku Ha npsaMou. Uucioseie MpoMexyTKH. PaccTosHue Mexay
JIBYMsI TOYKaAMU KOOPAMHATHOM IPSIMOM.

[IpsmoyronbHas cucrema koopauHat, ocu OX u Oy. Alcuucca u opauHara
TOYKA Ha KOOPJAMHATHOM miockocTH. [lpumepsl rpadukoB, 3aAaHHBIX (QOpMylaMu.
Yrenue rpadukoB peanbHbIX 3aBUCUMOCTEH.

[Monsitue dpynkuun. 'paduk dpynkiun. CoiictBa pyHkuuit. Jluneitnas QyHkuus,
e¢ rpaduk. I'paduk pynkumm y = Kkx + b. *I'padpuueckoe peinenne IHMHEHHBIX
YpaBHEHHUM M CUCTEM JIMHEUHBIX YpaBHEHUN™.

8 KUIIACC

Yucjia ¥ BBIYUCICHUSA

KBagpaTHeiii kopeHp u3 uucia. *[loHsTue 00 HppalnMoOHAIbHOM YHCIIE.
JlecaTuuHple PUONMKEHUS UppalMOHAIbHBIX uncen™. CBoMcTBa apuMETHYECKUX
KBaJIpaTHBIX KOPHEW M UX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKECHHUMN 1
BBIUMCIICHUSM. * J[eliCTBUTEIIbHBIC YHCIa™.

CreneHs ¢ 11eTbIM TTOKa3aTesaeM U e€ cBoiicTBa. CTaHaapTHAs 3alKCh YKCIA.

AsredOpanyecKue BbIPpAKEHUA

KBaapatHbIil TpEéXUIieH; pa3ioKeHHe KBaPAaTHOTO TPEXUICHA HA MHOKUTEITH.

AnreOpanyeckas 1poOb. (OCHOBHOE CBOWCTBO anredpamdeckoi JpoOwu.
CnoxeHuwe, BBIYUTAHWE, YMHOXEHHWE, JCJIICHHE alnreOpandeckux  ApoOeil.
ParnmonanbHbIC BRIpOXKEHHUS U UX IIpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

2 3nech 1 manee * * 0603HAYEHB] TEMBI, H3y4eHHE KOTOPBIX NPOBOANTCA B 03HAKOMHTEIbHOM Tiane. Ilegaror
CaMOCTOSTENILHO ONpe/IelisieT 00beM H3y4aeMOoro MaTepHaa.



KBagparHoe ypaBHeHme, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHHs. *Teopema
Buera*. Pemenue ypaBHeHUMN, CBOSIIMXCS K IMHEHHBIM U KBaJpaTHBIM. [IpocTeiime
JIpOOHO-paIlMOHAIILHBIE YPaBHEHHUS.

*T'padmueckas UHTEpIIpETalsl YPAaBHEHUN C IByMs MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YypaBHEHUM C JBYMsI TMepeMeHHbIMU™. IIpuMephl pelieHus CcucTeM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 33/1a4 aNreOpandeckuM CrocoooM.

YucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOU.
PaBHOCUMIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DyHKIUU

[Tonsitue dpynkimu. OOIACTh ONPEACICHNS] U MHOKECTBO 3HaUeHUN (YHKIIUU.
CriocoObl 3a1anus QyHKITHIA.

I'padpux ¢dynkumnu. Ytenue cBoicTB QyHKuuu 1o e€ rpaduky. Ilpumepsr
rpa@ukoB QyHKIMI, OTPAKAIOMIMX PEATbHBIE TPOLIECCHI.

OyHKIMY, OMHUCHIBAIOIIME TMPSAMYHO W OOpaTHYI MPOMOPIMOHATBHBIE

k
3aBUCMMOCTH, uX rpadukn. @ymkuum Yy = X2, y = X3, y = 4/fx, y = -

*T'paduueckoe perieHue ypaBHEHUM U CUCTEM ypaBHEHUM ™.

9 KUIIACC

Yucna v BBIYMCICHUA

PannonanbpHbie yucia, *uppaldoHaIbHbIE YUCIa, KOHEUHbIE U OECKOHEUHbIE
JeCATUYHbIE poOU. MHOKECTBO NEHCTBUTENbHBIX YMCEI; JEUCTBUTENIbHbIE 4YMCIa
KaK OeCKOHEYHbIEe JeCSITHUHbIE Apoou. B3auMHO OHO3HAUHOE COOTBETCTBUE MEXKITY
MHOKECTBOM JICMCTBUTEJIBHBIX YUCE U KOOPIUHATHOU HPSIMOM.

CpaBHeHMEe  JCUCTBUTEIBHBIX  YHCEN, apumeTuyeckue JEHCTBUS €
JNEUCTBUTEIBLHBIMU YHCIAMU™,

PasMmeppl OOBEKTOB OKpYXKAIOLIEro MHUpPA, JJIMTEIBHOCTh IPOLIECCOB B
OKpPY’KAIOILEM MUDE.

[Tpubnnk€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh MpuOIKeHus. OKpyrieHue
yucen. [Ipuknaka v oleHKa pe3yjabTaTOB BEIYUCICHUN.

YpaBHeHHs U HEPABEHCTBA

JlunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOOSIIMXCS K KBaJIpaTHBIM.
buxBanpatHoe ypaBHenue. *IlpuMepnl pelleHUs YpaBHEHUW TPEThE M YEeTBEPTOM
CTeneHel pa3IoKeHUeM Ha MHOXKUTEIN ™.

Pemenue aqpoOHO-paIlimoOHAIbHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3aJ1a4 anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ IByMsi MepeMeHHbIMU U ero rpaduk. Pemenue cuctem aByx
JIMHEMHBIX YPaBHEHHUU C JIBYMS NEPEMEHHbIMU. PelieHne cucrem AByX ypaBHEHHU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['padudeckas
MHTEPIIpETalfsl CUCTEMBI YPABHEHUN C IBYMs IIEPEMEHHBIMM.

Pemienue TeKCTOBBIX 3a/1a4 aIreOpandecKuM ClIoCOOOM.



HUucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne JIMHEHHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW ImiepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
['paduueckass uHTEprpeTanys HEPaBEHCTB W CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoopaWHATHI
BEPIIMHBI TapadoJIbl, 0Cb CAMMETPUHN HapadOoJIbL.

I'paduku GyHKLWIA: y = kx, y = kx + b, y = X%
y = vx,y = SI/II/IX CBONCTBA.

YucaoBblie MOCI€A0BATEILHOCTH U NIPOTPECCUH

[loHdaTrie 4YMCIOBOM MOCIEIOBATEIIBHOCTH. 3aJaHue IOCJEeI0BaTEIbHOCTH
peKkyppeHTHON hopMyoi u popmMysioi N-Tro YieHa.

Apudmernueckas U reomeTpuueckas mnporpeccud. ®opmylnbl N-ro 4ieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCH, CYMMBI MIEPBBIX N YJICHOB.

*Uzo0paxeHrue 4YiIeHOB apu(PMETHYECKOM U TIeOMETPUUYECKOW MpOrpeccuit
TOYKaMM HAa KOOPAWHATHOM IUJIOCKOCTHU. JIMHEWHBIA W SKCHOHCHUUAIBHBIM POCT.
Cno>xHble TPOLIEHTHI™.

[JTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS
®EJIEPAJIBHOW PABOYEN [TPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenne ydeOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOHKHO OOecreynBaTh JOCTIDKCHHE CIEIYIONUX TPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB:
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Yucsia ¥ BIYHCICHUS

BoinonusATe, coyeTass yCTHbIE W NHUCbMEHHbIE NPUEMBI, apU(pMETHUYECKHE
JEUCTBUA C PAllMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3HaueHUsT YUCIOBBIX BBIPAXKEHHMH; NPUMEHATH Pa3HOOOpa3HbIE
CHOCOObI M TNPUEMBI BBIYUCICHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUN, COAEpMAIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuth OT onHOM (OpMBI 3amucH 4HMcend K Jpyrodl (IpeoOpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECCATUYHYIO ApoOb). CpaBHUBATH U
YIOPAI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrJsTh Yncia.

BBINOMHATE MPUKHUIKY U OLEHKY pe3yJbTaTa BBIYMCIICHHM, OLICHKY 3HAYEHUMN
YHUCJIOBBIX BBIPAXKECHUM.

BbINoNHATE JIEHCTBUSL CO CTENEHSIMU C HaTypaJbHBIMM IOKa3aTesssMH (C
OIIOPOM Ha CTIPAaBOYHYIO MH(POPMALIUIO).

[IpuMeHATh NPU3HAKU ACIUMOCTH, PA3JI0KEHNE Ha MHOXHUTEIHN HATYPAJIbHBIX
YHUCEl.



Pemare mnpocrelinme NPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4yd, CBSI3aHHBIC C
OTHOIIIEHUEM  BEJIMYUH,  MPOMOPLMOHAIBLHOCTHIO  BEJIMYMH,  MPOLEHTAMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a/lad ¢ YYETOM OrpaHUYEHUH, CBSI3aHHBIX
CO CBOWMCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AsireOpanvecKkue BbIPAKEHUS

OpueHTHUpOBAaTbCSI B TMOHATUSX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
anreOpanyeckor TEpMUHOJIOTHENH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW TPU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BrITIoTHATH TipeoOpa3oBaHusl 1EJI0TO BRIPAKEHUS B MHOTOYJIEH MPUBEIACHUEM
MOJ00HBIX CIaraeMblX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJIHOWICHa HAa MHOTOWIEH W MHOTOWYWIeHa Ha
MHOTO4WICH, MPUMEHATH (DOPMYJIBI KBaJpaTa CyYMMBI U KBajpaTa pa3HOCTH (C OMOPOit
Ha CMPaBOYHYIO0 UHGOPMAIIHIO).

OcCyIIecTBIATh Pa3oKEHWE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECCHHS 32 CKOOKHM OOIIEr0o MHOXKHUTENS, TPYIITUPOBKH ClIaraeMbIX, TPUMCHCHHS
bopMyJT COKpaIIEHHOTO YMHOKEHHUS (C OMOPOM Ha CIIPABOYHYIO MH(OPMAILIHIO).

[TpumeHsTh MpeoOpa3oBaHKs MHOTOWICHOB JIJIS PEIICHUS Pa3IMYHbIX 3a7a49 U3
MaTeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TTPAKTHKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATypaJbHBIMH TOKAa3aTEISIMH IS
npeoOpa3oBaHus BEIPAKEHHH (C OMOPOI Ha CIPABOYHYIO HH(POPMAIIHIO).

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJIHOM TEPEMEHHOM, MPUMEHsSS IpaBuiia
nepexoja OT UCXOJHOTO YPaBHEHHUS K PaBHOCHIBHOMY eMy. [IpoBepsTh, sSBisieTcs u
YHUCJIO KOPHEM YPaBHEHHUS.

Nmets mpencraBieHrne O rpadUyeckuX METOJaxX MpH PEIICHUH JIMHEHHBIX
YPAaBHEHHM U UX CHCTEM.

[TonOupaTe npuMEpbl Tap YHCEN, SBISIOMIMXCA PENICHHEM JHUHEHHOTO
YpaBHEHUS C ABYMS TIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON TUIOCKOCTH TpadUK JTUHEHHOTO YPABHEHHS C ABYMS
MePEMEHHBIMU; TIOJIB3YACHh TPaduKOM, TPUBOAUTH MPUMEPHI PEIICHUST yPaBHCHHUS.

PemaTe crucTteMbl ABYX JMHEHHBIX YpaBHEHUW C IBYMS MEPEMEHHBIMHU, B TOM
yucie rpagpuyecku (C Onopor Ha aaropuTM YUeOHBIX IEUCTBUI).

CocraBnsTh (1MOCJ€ COBMECTHOIO aHalll3a) W peuiaTh JUHEHHOE ypaBHEHUE
WIN CHUCTEMY JIMHEWHBIX YpaBHEHUN MO YCIOBHUIO 3aJlayd, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M MOJYyYEHHBIN pe3ybTarT.

Koopaunarel u rpadpuxku. @yHKIUU

N300pakath Ha KOOPJAUHATHON MPSIMOM TOYKU, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbI; 3alMChIBATh YHCIIOBBIE MPOMEXKYTKH Ha
anredpanvdeckoM s3bIKe.

OTtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATaM;
CTpOUTH rpaduKu JIMHEHHBIX GyHKIHH. CTpouTth rpaduk ¢pyHnkmuu y = KX + b.

OnuceiBaTh € TMOMOUIBIO (DYHKIIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU ([0 QJITOPUTMY YYEOHBIX NIEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1[€Ha, KOJIMYECTBO, CTOMMOCTD; POU3BOJUTENBHOCTD, BpeMs, 00bEM pabOTHI.



Haxoauth 3HaueHne GyHKIIUYU MO 3HAYCHHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil crnocod MpeacTaBiICHMs W aHaiau3a HH(OpMalNy;
U3BJIEKAaTh U MHTEPIIPETUPOBATh NH(OPMALINIO U3 TPAa(UKOB peabHbIX MPOLIECCOB U
3aBUCUMOCTEH.
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Yucii1a ¥ BBIYUCICHUSA

Hcnonp30BaTh HavallbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIIBHBIX
YyyCceNn JJI1 CpPaBHEHMs, OKPYTJIEHUS U BBIUMCIEHUMN; M300paxaTh JEHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ys MPU HEOOXOJAUMOCTH KaJbKYJISATOP; BBIOJHSTh
npocTeiiiye npeoOpa3oBaHUsl BBIPAKEHHM, COJEp)KalIMX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucy OOJIBIIMX M MAaJIbIX YMCEN C TMOMOIIBIO JECATUYHBIX
npoOeii u creneHeit uucia 10.

AaredpanvyecKue BbIPpAKeHUSA

[IpuMeHATs NOHATHME CTENEHW C  LEJbIM  II0Ka3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIlUX CTEMEHH C LEJIbIM IoKa3aTeneMm (cC
UCIIOJIb30BAaHUEM CITPAaBOYHON MH(OpPMAIUN).

BBINONHATE HECIOXKHBIE TOXKIECTBEHHbIE NpPeoOpa3oBaHUs pPalUMOHAIbHBIX
BBIPQ)KEHHI Ha OCHOBE IMpPaBUJI JIEWCTBHI HaJ MHOTOWIEHAMU U alreOpanyecKUMH
IPOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh npeoOpa3zoBaHUs BbIPAXKEHUM IJIs PEIIeHUs] Pa3iINyYHbIX 3a/1ay U3
MaTEMaTUKH, CMEKHBIX IIPEMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHUs (C MCIOJIb30BAaHUEM CIPABOYHOU
MHpOpMallMU) U palUOHAJIbHbIE YPaBHEHHUs, CBOJASILMECS K HHUM, CHUCTEMBI JBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOINTH MpOCTENIINE HCCICHOBAaHUSA YPAaBHEHUN M CUCTEM ypaBHEHUH, B
TOM YHCJIEe C MPUMEHEHUEM TpaduiuecKuX MpeaAcTaBlIeHUH (yCTaHABINBATh, UMEET JIH
YpaBHEHUE WM CUCTEMa YPAaBHEHHMH pEUIEHUs, €CIIM MMEET, TO CKOJbKO, W Tp.) C
OTIOPOM Ha aJITOPUTM YUEOHBIX JACHCTBUH.

[lepexonuTe OT cJOBECHON (GOPMYTUPOBKH 3a7aud K €€ anredpandeckoin
MOJEIM C TOMOIIBIO COCTABJIEHUS YPABHEHUS WJIM CHCTEMBI YpPaBHEHUH,
HMHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJYyYEHHBIA PE3YJIbTAaT.

[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB UIsl CPAaBHEHUS, OLICHKH; pelaTh
JMHENHbIE HEPABEHCTBA C OJJHOW NEPEMEHHON M UX CHCTEMBI; 1aBaTh IpaUUECKyIo
WJUTIOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMHA

OmnepupoBarb Ha 0a30BOM YypOBHE (YHKIMOHAJIBHBIE IOHATHS U S3bIK
(TepMHUHBI, CUMBOJHMYECKHE OOO3HAYEHUs); ONpPENeNsiTh 3HaueHHE (PYHKIUU IO
3HAUEHHUIO apTyMEHTa; ONPEAeIATh CBOMCTBA PYHKIMU O €€ rpaduky.



Crpouts rpaQuky >aeMeHTapHbIX QYHKIMI BHaa , Y = X2, ¥ = X3,y =+/x ,
k o o "

Y= =, ONHUCBhIBaTh CBOMCTBa 4YHCIOBOM ¢yHKIMU 1o e€ rpaduky (mpu
X

HEO0OXOMMOCTHU C HAITPABJISIONIEH TTOMOIIBIO).
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Yucaa v BIYMCICHUSA

CpaBHUBATH U YNOPSAI0YMBATH PALIMOHAIIBHBIE U UPPALMOHAJIbHBIE YUCIIA.

BrimonasaTe apudmeTndeckue NeUCTBUS ¢ pallMOHAIBHBIMU YHCIIAMHU, COYETast
YCTHBIE U NUCBMEHHBIE INPUEMBI, BBIIIOJIHATH BBIYMCICHUS C HPpPaAlUOHAIbHBIMU
YUCIIAMHU.

HaxoauTe 3HaueHUS CTENEHEN C LEIbIMUA NIOKA3aTEISIMA U KOPHEH; BBIYUCIITh
3HAYEHMS YUCTIOBBIX BBIPAKECHUH.

OKpyraarh JACHUCTBUTEIIBHBIE YHMCJA, BBINOJHIATh TMPUKUJIKY Ppe3yibTara
BBIUUCJICHUH, OLICHKY YUCJIOBBIX BBIPAXKEHUM.

YpaBHeHHs U HEPABEHCTBA

Pewrars MHENHBIE M KBAaJIpAaTHBIE YPABHEHHUSI, YPABHEHUS, CBOISIIMECS K HUM,
MpOCTEHIIHE JPOOHO-PAIMOHABHBIC YPABHEHHSL.

Pemate mnpocrenmine CUCTEMBI ABYX JIMHEMHBIX YpPaBHEHUHM C JBYMS
IIEPEMEHHBIMU U CHCTEMBI JBYX YPaBHEHHU, B KOTOPBIX OJHO YpPAaBHEHHUE HE
SABJISIETCA JIMHEUHBIM (I10 BU3yaJIbHOU omope).

Pemates mnpocTeiinme TEKCTOBBIC 3alayu  aJreOpandyeckuM CIocodooM ¢
MIOMOIIIBK0 COCTABJICHUSI YPABHECHHUSI WM CHUCTEMBI JBYX YPaBHCHUH C JByMS
MIEPEMEHHBIMM.

[IpoBOAUTH MPOCTENIINE HCCIENOBAHUS YPABHEHUN M CHCTEM YpPABHEHHMU, B
TOM YHUCJIE ¢ IPUMEHEHUEM I'paUUECKUX NPeACTaBIeHUN (YCTaHABIMBATh, UMEET JIN
YpaBHEHHE WJIM CUCTEMA YPABHEHUU PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiath nuHEHBIE HEPABEHCTBA, KBaJApPAaTHbIE HEPABEHCTBA; H300pakaTh
pEelLICHUE HEPAaBEHCTB HAa YKCIOBOM NPSAMOW, 3aIlUCBIBATH PELICHUE C MOMOIIBIO
CHMBOJIOB.

PemaTe cuctempl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAOLIUE
KBaJIpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM
IIPSIMOM, 3aIIUCHIBATH PELICHUE C IIOMOILIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a/1a4.

DOyHKUNHA

Pacno3naBaTh (QyHKIMM H3y4YeHHbIX BHJOB. Illoka3biBaTh CXeMaTHYECKU
pacIoJIOKEHUE Ha KOOPAMHATHON IUIOCKOCTH rpadukoB ¢yHkumid Buga: y = KX,

K .
y=kx+b,,y=ax®+bx+c,y=x3y = x,y = — B 3aBHCHMOCTH OT 3HaYeHuii

KO2(PHUIIMEHTORB; ONUCHIBATh CBOMCTBA (DYHKIIHA.

Ctpouts M M300pakaTb CXEMaTHYECKH TpadUKH KBAIPAaTHUHBIX (DYHKIIHIA,
OTHCHIBATH CBOMCTBA KBAIPATUIHBIX (PYHKITUN IO MX TpaduKaM.

Pacno3naBate kBagpatuuHyio (GyHKIHUIO 1O (Hopmysie, TPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKIMN U3 pealbHOM KU3HU, (DU3UKH, TECOMETPHUH.

YucsioBble MOCTEA0BATEIHLHOCTH H TPOTPECCH U



Pacnio3naBath apuMeTHYECKYI0 U T€OMETPUUECKYIO MMPOTPECCUN TIPU Pa3HBIX
croco0ax 3aaHusl.

BBINONHATE  BBIYMCICHUS € HCIOJNb30BaHMEM (GOpMysl N-rO  4ieHa
apu(pMeTUYECKON M TeOMETPUYECKONW MPOTPECCHl, CyMMbI MEPBBIX N 4iI€HOB (C
OTIOPOM Ha CIPaBOYHYIO0 HHGOPMAITHIO).

Pemarp 3amauM, CBS3aHHBIE C YHCJIOBBIMHU I1OCJIEIOBATEIBHOCTSIMH, B TOM
quclie 337a4d U3 PEaIbHOM JKM3HU (C UCMHOJB30BAaHUEM KaIbKYJSITOPA, HUQPPOBBIX
TEXHOJIOTUH).

PABOQUYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
Henn n3yyeHust yueOHOro Kypca

OOmue menu wu3ydeHUs ydeOHOro Kypca «l'eomeTpus» TMpencTaBieHbl B
ITOOIT OOO. OnM 3aKIrOYaArOTCS, MPEKIE BCETO B TOM, YTO HA YPOKax r€OMETPUU
oOydaromuiicss y4uTcs TPOBOAUTH JOKa3aTeNbHBIE PACCYXKICHHS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUEHUS, JO0Ka3bIBaTh WCTUHHBIC YTBEPKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIO)KHBIM, MPOBOJIUTH PACCYKIEHUS «OT MPOTHUBHOIO», OTJINYAThH
CBOMCTBAa OT MPHU3HAKOB, (POpMyIHUpOBaTH OOpaTHBIE yTBepxkaeHHs. B oOydeHun
YMEHHUIO PACCYXJaTh COCTOMT Ba)XHO€ BOCIUTATEIbHOE 3HAUCHHE H3YUCHMUS
reOMEeTPUH, IPUCYIIIEE UMEHHO OTEUECTBEHHON MaTeMaTH4YeCKON IIKOJIE.

Bropoii 1enpi0 u3ydeHHs TEOMETPUM SIBJISIETCS MCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA MpPHU PEIICHWH KaK MaTEeMaTHYECKUX, TaK M MPAKTHUYECKUX 3aj1ad,
BCTPEUAIOUIUXCA B  peajbHOM  KU3HU. DTOMY  COOTBETCTBYET  BTOpasd,
BBIUMCIUTENbHAS JTUHUS B M3YYEHUH TE€OMETpUM B ImKoje. (s 3Toro y4utento
peKoMeHayeTcsl ~ moAOupaTh — 3aJauyd  NPAKTHYECKOTO  Xapakrepa IS
paccMaTpuBaeMbIX TEM, YYUTh OOYYAIOIIUXCS CTPOUTh MAaTEMaTHYECKHE MOJEIH
pEAbHBIX KU3HEHHBIX CHUTYyallli{, TPOBOAWTH BHIYUCICHUS W  OICHUBATH
aJIeKBaTHOCTh TIONYyYEHHOTO pe3ynbTata. KpaiiHe BakHO MOAUEPKUBATH CBSI3U
reOMETPUHM C JPYTUMH MPEAMETaMH, MOTHBHUPOBATH HCIOJIB30BaTh OMpPEICICHUS
reOMETPUUYECKUX (PUTYyp U TOHSATHM, NEMOHCTPUPOBATH NMPUMEHEHHUE IOITYYEHHBIX
yMEeHUM B (PU3MKE U TEXHUKE. DTU CBSI3U HanboJiee IpKO BUJIHBI B TeMax «BeKTophDy,
«TpuroHomerpuueckue CoOOTHOImEHUs», «Meron koopamHat» u  «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMY IUlaHy B 7-9 Kiaccax wu3ydaercss y4eOHbIH Kypc
«I"eomeTpus», KOTOPHIA BKJIIOYAET CIEAYIOUIME OCHOBHBIE Pa3lieNbl COICPIKAHMUS:
«I'eomeTpuueckue @Uryppl W UX CBOWCTBa», «M3MepeHue TreoMeTpruYecKux
BEJIMYMH», a Takke «JlekapToBbl -KOOPJIMHATHI Ha IUIOCKOCTHY», «BekTopbi»,
«/IBrxenust miockoctu» u «IIpeoOpazoBanus moao0us».

VYyeOHbIN TUIaH TperycMaTpUBAET U3ydyeHHUE TeOMEeTpUr Ha 0a30BOM ypOBHE,
UCXOJsl U3 He MeHee 68 ydeOHbIX 4acoB B Y4eOHOM TOfy, BCEro 3a TpU roja
o0yueHus — He MeHee 204 Jyacos.



COJEP)XAHUE YUEBHOI'O KYPCA «EOMETPUSI» (IO TOJAM
OBYUEHUST)

7 KJIACC

HauaneHbie nonsATus reomeTpun. Touka, nmpsiMasi, OTPE30K, JIyd. YTrosa. Bumsl
yriioB. BeprukambHble W cMexHBIE yrubl.  buccektpuca yrma. Jlomanas,
MHOTI'OYroJIbHUK. [lapayiensHOCTh U NEPIIEHINKYISIPHOCTD IPSIMBIX.

*CummMerpudnbie  Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPUH™>,
IIprMepbl CHMMETPHUH B OKPYKAIOLLIEM MUPE.

*OCHOBHBIE ITOCTPOEHHUS C MOMOIIBIO [TUPKYJIS U TUHEHKHA™.

Tpeyronbauk.  Bwicota,  Meamana,  OuCcekTpuca, HMX  CBOICTBa.
PaBHOOEApEHHBIN ¥ paBHOCTOPOHHUM TPEyTroJbHUKUA. HepaBeHCTBO TpeyroabHUKA.

CBolicTBa U NMPU3HAKU PAaBHOOEIPEHHOIO TpeyrojabHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBoiICTBa M NPU3HAKUA NapaJUIeIbHbIX MpsAMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Breninue yribel TpeyroiabHUKa.

[IpssMOyrosibHBIA ~ TpeyroibHUK. (CBONCTBO MEOUAHBl  MPSIMOYTOJIBHOTO
TPEYTOJbHHKA, IPOBEAEHHON K TUNoOTeHy3e. [Ipu3Haku paBeHCTBA NMPAMOYIOJIBHBIX
TPEYrOJIbHUKOB. [ IpsIMOYTOJIbHBII TPEYTroJabHUK € yriioMm B 30°,

HepaBeHcTBa B reoMeTpuu: *HEpPaBEHCTBO TPEYrOJIbHUKA™, HEPAaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJibllieM yriie U OOJIbLIEH CTOpPOHE TPEeyroJIbHHKA.
IleprieHIUKYIISIp U HAKJIOHHAS.

*T'eomeTpruecKOe MECTO TO4YeK.* buccekTpuca yria W CEpeIUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOpAa W JuaMeTp, WX CBOWCTBA. DB3anmmHoe
PacCIIONIOKEHUE OKPYKHOCTH M mnpsaAmon. KacarempHas M cexkymas K OKPYKHOCTH.
OKpyXHOCTb, BNHCaHHas B Yyroj. BnucaHHas # oONMCaHHAas OKPYKHOCTH
TPEYTOJIbHHKA.

8 KUIIACC

UYetpipéxyronpauku. [lapamnenorpamMm, ero mpu3Haku U CBOMCTBA. YacTHbIE
cllyyau MapajieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaApaT), HUX MPU3HAKK H
cBoictBa. Tpameuusi, paBHOOOKas Tpamnenusi, €€ CBOWCTBA MW MPU3HAKHU.
[IpsiMmoyrosibHas Tpamneuus.

*Metoa yaBoeHus Meauanbl. [[eHTpanbHas cuMMeTpus.

Teopema daseca u TeopeMa 0 NPONOPLUUOHAIBHBIX OTpe3Kax. CpeqHue TMHuu
TPEYroJIbHUKA U Tpaneuuu. L{eHTp macc TpeyrojabHuKa.

[Togobue TpeyronbHukoB, KodbdunueHnt moaodus. [lpuszHaku mnomoOus
TpeyroJabHUKOB™. [IpMeHeHne no1o0us Mpy perieHny MpakTHYECKUX 3ajad.

CpoiicTBa Mmomanel reoMmerpuueckux @uryp. Dopmyisl A IUIOMIAIU
TpPEYroJibHUKa, Tapajenorpamma, pomoba u Tpaneuuu. OTHOIIEHUE TIomaaei

3 3nech u manee * * 0603HAYEHBI TEMBI, H3yYEHHE KOTOPBIX NPOBOANTCA B 03HAKOMHTEIbHOM Tiane. Ilegaror
CaMOCTOSTENILHO ONpe/IelisieT 00beM H3y4aeMOoro MaTepHaa.



noI00HbBIX uryp.

Brruucnenue miomaneil TpeyroJbHUKOB U MHOTOYT'OJIBHHKOB Ha KJIETYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenne Teopembl I[ludaropa npu pemeHUU
IIPAaKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TaHI€HC OCTpPOro yrija IpsSMOYTOJIBHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMeTpruyecKkre (PyHKIIMU YTIIOB
B 30°, 45° u 60°.

BrniucanHble M IEHTPAJIBHBIE YTIIbI, YTOJ MEXAY KacaTeJIbHOU U XOPAOU. Y IJIbI
MEXIy XOpAaMd M CEKyUIMMHU. BrucaHHbIE M ONMCAHHBIE YETBIPEXYTOJILHUKHU.
B3aumnoe pacrnonoxxenue AByX OKpyxkHocted. Kacanuwe oxpyxHoctedt. OOmiue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yraoB oT 0° go 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS.

Pewmenne TpeyroapHuKOB. Teopema KOCHHYCOB M T€OpEMa CUHYCOB. Pemienne
MIPAKTUYECKUX 33J1a4 C UCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

*TIpeoOpazoBanue nogodus. [lomodre coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpOU3BENECHUU OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEICHUN OTPE3KOB
CEKYIINX, TEOpEeMa O KBaJipaTe KacaTeabHOI™.

Bektop, anuHa  (MOIyJb)  BEKTOpa,  COHAIPAaBJIEHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HaIlpaBJI€HHbIE BEKTOPbI, KOJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OI€pallid HaJ BeKTopamu. Pa3ioxkeHue BeKTopa 1O JIBYM
HEKOoJUIMHeapHbIM BekTopaMm. KoopauHatel Bektopa. CkalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOKIAEHUS JUJIUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. *YpaBHEHHS MPAMON™ U OKPYKHOCTHU
B KOOpAMHATaX, MEPECEUYECHUE OKPYKHOCTEW M NPSAMBIX. METOJ KOOpPAHMHAT U €ro
IPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKHU. J[TMHA OKPYKHOCTH. ['pagycHas u paauaHHas
Mepa yria, BBIYMCIECHHME JUIMH JIyr OKpyxHocTed. Ilnomans kpyra, cekropa,
CerMeHTa.

*JIBM>KEHHSI TUIOCKOCTH M BHYTPEHHUE CUMMETpUH (QUryp (3r1eMeHTapHbIe
npeacrasnenus). [lapamnensHblil nepenoc. [loBopot™.

IIJTAHWAPYEMBIE ITPEJIMETHBLIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJILHON PABOYEN ITPOI' PAMMBI KYPCA «T'EOMETPUS» (TTO
I'OIAM OBYYEHHA)

OcBoenue yueOHOro Kypca «l'eomeTpusr»» Ha ypOBHE OCHOBHOIO OOILIEro
oOpa3oBaHMsl JIOJDKHO OOECHeunBaTh JOCTHKEHHE CIEAYIOLIUX IPEAMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:



7 KIIACC

Pacnio3naBaTh n3yueHHbIE TeOMETpUUECKUE (DUTYPBI, ONIPEAEISITh UX B3aUMHOE
pacrnoJioKeHue, M300pa)kaTb T€OMETPUYECKHE (QUTYpPHI; BBINOIHATH YEPTEKHU IO
YCIOBHIO 3a/1aun. VI3MepsaTh JMHENMHBIE W YTJIOBbIE BEIWYMWHBI. Pemarte 3amadn Ha
BBIYMCIICHUE JIJTUH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenatp TpyOyr0 OIICHKY JWHEHHBIX M YIJOBBIX BEJIMYMH TIPEIMETOB B
peabHOM JKU3HU, DPA3MEpPOB MPHUPOAHBIX OOBEKTOB. PaszmuyaTh pasMepsl 3THUX
O0OBEKTOB I10 TIOPSJIKY BETUYUHBI.

CtpouTh YepTeXM K TEOMETPUYECKMM 3ajadyaM (C HCHOJb30BAaHUEM
CMBICJIOBOM OIOPBI: HABOISIIKE BOMPOCHI /WU aIrOpUTMa YYEOHBIX JEeHCTBU).

[lonp30BaThCs NpPU3HAKAMH PABEHCTBA  TPEYTOJIbBHUKOB, HCIIOJIb30BaTh
MIPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOANTH NOKA3ATEIHCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCsd TpPU3HAKAMH PABEHCTBA MPSIMOYTOJbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJIMAHbI, TPOBEAEHHON K TUIIOTEHY3€ MPSMOYTOJIBLHOIO TPEYTOJIbHUKA, B
pelIeHUH TEOMETPUUYECKUX 3a/lady (C HCMOJb30BAHUEM 3PUTENILHOW HAarJsIHOCTU
1/uim BepOaIbHOM OIOPHI).

Onpenensaty napauieIbHOCTh MPSIMBIX C TTIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymasa. Onpenenars NapauieIbHOCTh MPSMBIX C MOMOIIBI) PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemats 3amaun Ha KileTyatoi Oymare.

[IpoBOIUTH BBIYMCIICHUSI U HAXOAUTH YUCIOBbIE U OYKBEHHbBIC 3HAUCHHUSI YTJIOB
B T€OMETPUUECKUX 3aJadyax C HCMOJIb30BAHUEM CYMMBbl YIJIOB TPEYTOJbHHKOB M
MHOTOYTOJIbHUKOB, CBOWCTB yTJIOB, OOpa30BaHHBIX TMpPU TMEPECEYCHUU [IBYX
napajulesibHBIX MPSAMBIX CeKylleil. Pemars mpakThyeckue 3ajayd Ha HAXOXKICHUE
YTJIOB.

HNmeTh npencTaBiieHUE O MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMynUpOBaTh OMNpPEIETICHUS OKPYKHOCTU W Kpyra, XOpAbl U JUAMETpa
OKPYXHOCTH, MOJIb30BaThCSI UX CBOMCTBAMHU. Y METh NPUMEHSTH 3TH CBOWCTBA IpHU
pelIeHnH 3a1a4.

OpueHTHpOBATHCS B MOHATHAX: OMKMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP ONKCAHHOM OKpY>KHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (paKTaMH O TOM,
YTO OMCCEKTPHUCHI YTIIOB TPEYroJIbHUKA MEPECEeKaloTCs B OJHON TOUYKE, U O TOM, UTO
CEepEANHHBIE TEPIECHIUKYIIAPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAOTCs] B OJHOMN
TOYKE.

OpueHTHPOBATHCSI B TIOHATHUSAX W ONEpUpPOBaTH Ha 0a30BOM YPOBHE:
KacarelibHasg K OKPYKHOCTH, Te€OopeMa O IMEPNEHAUKYJISIPHOCTH KacaTeJIbHOU H
paanyca, NpOBEAEHHOTO K TOUKE KaCaHMUSI.

NmMeTh mpencTtaBieHUE O MPOCTEUINHUX T€OMETPUUECKUX HEPABEHCTBAX, UX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUSI C MOMOILIBIO IUPKYIS U
JIMHENKU.



8 KUIACC

Pacno3naBaTe OCHOBHBIE BHUIBI YETBIPEXYTOJBHUKOB, UX  3JIEMEHTBHI,
NOJIb30BATHCS X CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OpHEHTHPOBATHCS B MOHIATHM — TOYKH IEPECEYEHHUS] MEIWaH TPEyroJbHUKA
(eHTpa Macc) B pelieHru! 3a1ad.

Biiagers noHsTHEeM cpeqHEN JUHUU TPEYTOJIbHUKA U TPANeLUH, IPUMEHATh HX
CBONCTBA IIpU PELICHUH MPOCTEUIINX N'€OMETPUYECKUX 3a1ad. VIMeTs npencraBieHue
o Tteopeme Darneca U TeopeMe O NPONOPUMOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pELIeHHs] MPAKTUYECKUX 33/1a4 (C OIMOPOM Ha 3pUTENIBHYIO HAIISITHOCTB).

[IpuMeHsATh TMpU3HAKKW MOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECIOXKHBIX
reOMETPUYECKUX 33]1aY.

[Tonb3oBaThess Teopemoit Iludaropa st pemieHHss TE€OMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagets DNOHATHSIMM CHUHYyca, KOCHMHYCa W TaHI€HCAa OCTPOro yrjia
MPSIMOYTOJIBHOTO TpeyrojbHuKa. 1lo/b30BaThCs 3TUMU MOHSTHAMHU ISl PEIICHHS
MpaKTUYECKUX 3a/a4 (IIpU HEeOOXOUMOCTHU C OMOPON Ha AJITOPUTM TIPaBUIA).

Beruucnsate  (pasnuyHeiMH - criocobamu)  (C OMOpoM HA  CIPABOYHYIO
uH(pOpPMaLlMIO) IUIOU[aJb TPEYrojJbHUKA M IUIOMAAHM MHOTOYTOJbHBIX (QUTYD
(MoaB3ysICh, I/1€ HEOOXOAUMO, KABKYISITOPOM). [IpuMeHsATh NOTy4YeHHbIE YMEHUS B
MIPAaKTUYECKUX 3a]adax.

Biiagerp NOHATHUSMHM BIOMCAaHHOTO M LEHTPAJIBHOIO YIJIA, HCIOJIb30BaTh
TEOpPEMBl O BIMCAHHBIX YIJIaX, YIJIax MEXIY XOpAaMu (CEeKYLIUMH) U YIJe MEXIy
KacaTeJIbHOM Y XOPJA0W NpH PEIIEHUH MPOCTEUIINX FT€OMETPUUECKUX 3a]1a4.

Bnanete NOHATHEM ONHMCAHHOIO YETBIPEXYTOJIbHUKA, MPUMEHSTh CBOMICTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MIPU PEIICHUN TPOCTEUILINX 3a/a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJENIN JJIA 33/1a4 peajbHON KU3HHU U MPOBOJAUTH COOTBETCTBYIOLINE BBIUUCICHUS C
MPUMEHEHUEM MOA00Ms U TPUTOHOMETPUU (MONB3YsCh, TJA€ HEOOXOIUMO,
KQJIbKYJIITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIUM OCTPBIX VYIJOB, HAXOAWTh C WX
MOMOIIBI0 PA3IMYHBIE BJIEMEHTHl NPSIMOYTOJBHOTO TPEYTrONbHHUKA («pEIIeHUE
IPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxomuTh (C TOMOIIBIO KABKYIISTOPA) AJITUHBI U
YIJIBI 11 HETAOJIMYIHBIX 3HAUYCHUH.

[Tonmb30BaThCss opMylaMu MPUBEACHUS W OCHOBHBIM TPHTOHOMETPHUYECKUM
TOXKJECTBOM JIJII HAXOXXICHHUS COOTHOIICHWUH MEXAy TPUTOHOMETPUYCCKHUMHU
BEJIMYMHAMM (C OMOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIISI HAXOXKIEHUS Pa3TMYHBIX
DJIEMEHTOB TPEYroJIbHUKA («pEHICHHE TPEYTOJIbHUKOBY), TNPUMEHATh WX TpH
PEIICHNUN TPOCTEHIIINX T€OMETPUUECKHIX 3a1a4.

Bnaners nonsatusamMu npeodpazoBaHus MoA00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6ubix ¢uryp. I[lomb3oBaTbest CBOMCTBaAMH MOAOOHMS MPOU3BOJIBHBIX (GUTYD,



YMETh BBIYMCIATH IJIMHBI M HAaXOJUTh YIIbl y MOAOOHBIX (uUryp (o ajaroputMmy
yueOHbIX aeWicTBuid). IlpuMeHsATh cBOMCTBa Noa00MsA B NPAKTUYECKUX 3a7adax.
YMeTh NpUBOAUTD IIPUMEPHI ITOA0OHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonp30BaThes TeOpeMaMu (IO BU3yaJbHOW ONOPE) O MPOU3BEACHUN OTPE3KOB
XOpZA, O IPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KaCaTEIbHOM.

[Tonp30BaThCsd BEKTOpaMH, IMOHHMMAaTh HUX TEOMETPUUYECKUN M (HU3NUECKUI
CMBIC]I, MPUMEHSITh HMX B PEUICHUUM TEOMETPUUECKMX U (PU3NYECKHX 3aj]ad.
[IpuMeHATh CKaJIIPHOE NPOU3BEACHUE BEKTOPOB JIJIsl HAXOXKACHUS JJIMH U YTJIOB.

[Tonp30BaTHCA METOJOM KOOPJAMHAT HA MNIOCKOCTH, TPUMEHSATH €r0 B PELIEHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]au.

Brnanete MOHATHMSMH NPaBHIBHOIO MHOTOYIOJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI JTYTH OKPYKHOCTH M PaJMAHHOM MEpPBI YIVIa, YMETh BBIYMCIITH IUIOLIA/b
Kpyra W ero yacteil (c omopoil Ha copaBouHylo uH(popManuw). [IpuMeHsTH
MOJIyYeHHbIE YMEHHUS B MPAKTUUYECKUX 3a/1a4ax.

Haxonute ocu (MM LEHTPBI) CUMMETPUM (QUTYp, TPUMEHSATH JABUKEHUS
IJIOCKOCTH B MPOCTEUIINX CIydasiX.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJENU AJIA 33a/1ay peajbHOM KU3HHU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUUCICHUS C
MPUMEHEHUEM TOJ00US W TPUTOHOMETPUYECKUX (GYHKUUNA (TOJIB3YSACh, T
HEO00XO0JIUMO, KAJIbKYISITOPOM).

PABOYAS ITPOTPAMMA YYHEBHOI'O KYPCA «BEPOATHOCTDb 1
CTATUCTHUKA» 7-9 KJTACCHBI

Hesan u3yuyeHus y4e0HOro Kypca

B coBpemeHHOM 1IIM(POBOM MHUpPE BEPOSITHOCTh M CTATHCTHKA MPUOOPETAOT
BCE OOJIBIIYIO 3HAUUMOCTb, KaK C TOYKH 3PEHHS MPAKTUUECKUX MPUIIOKEHHM, TaK U
uX ponu B oOpa3zoBaHuMU. KakIplil 4enoBEK MOCTOSIHHO NMPUHUMAET PEIICHHUS Ha
OCHOBE MMEIOIIMXCSI y HETO JaHHBIX. A Jii 00OCHOBAaHHOTO MPHUHSATHS PEUICHHS B
YCIIOBUSX HEJIOCTaTKa UM W30bITKA HHPOPMAIIMK HEOOXOIMMO B TOM YHUCJIE XOPOIIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbIlUIeHne. IMEHHO mosTomy
OCTpO BCTaja HEOOXOAUMOCTh C(HOPMHUPOBATH Yy OOYYAIONIMXCS, B TOM 4YHUCIE
oOyuaroruxcst ¢ 3[IP, ¢byHKUIMOHAIBHYIO T'PaMOTHOCTh, BKIIIOYAIOIIYIO B ceOsl B
KAueCTBE HEOThEMIIEMOM COCTABIIAIOLIEH YMEHUE BOCHPUHUMATh U KPUTUUYECKHU
aHAIM3UpOBaTh MH(MOPMAIUIO, MPEACTABICHHYIO B Pa3lU4HbIX (hopmax, MOHUMATH
BEPOSITHOCTHBIA XAapAaKTE€p MHOTHX pPEAJIbHBIX NPOLIECCOB M  3aBUCUMOCTEM,
MIPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMH
MpUHLIMIIAMU cOOpa, aHaJIM3a U MPECTABICHUS JAHHBIX U3 PA3IUYHBIX cep KU3HU
oOIIecTBa U Tocy1apcTBa MpuoOIIaeT 00y4aromuXcsi K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype nporpamMmbl ydueOHOro Kypca «BeposATHOCTh W CTaTUCTHKA»
OCHOBHOM IIKOJIbI BBIJCJIEHBI CJIEAYIOLINE COAEPKATEIbHO-METOANYECKUE JIMHUHU:
«IIpeacraBneHue JaHHBIX M OINHKCATENIbHAsl CTAaTUCTUKaA»; «BeposiTHOCTHY;
«32nemMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadosy.

Conepxanue nunun «lIpeacraBieHne NaHHBIX U ONUCATENbHAS CTATUCTUKA»



CIIy>KUT OCHOBOH /17151 OPMUPOBAHUS HABBIKOB pabOThI C HH(OpPMALIUEH: OT YTCHUS U
UHTEpIpeTalud HUHQOpMAllMK, TPEACTABICHHOW B TaOJuIlaX, Ha JIuUarpaMmax Hu
rpagukax 10 cOopa, MNPEACTaBICHUS M aHalu3a JaHHBIX C MCHOJb30BaAHUEM
CTATUCTUYECKUX XapaKTEPUCTHUK CPEIHMX W pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatoruecs: ¢ 3[1P ydarcst cuuThiBaTh U UHTEPIIPETUPOBATH JTAHHBIC, BBIABUTATD,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEHINME THUIIOTE3bl, Pa3MBIIUIATh HaL
(dakTOpaMu, BBI3BIBAIOIIMMHU HW3MEHYMBOCTb, W OIIEHMBATh UX BIHSHUE HA
paccMaTpuBaeMble BEJIMYUHBI U ITPOLECCHI.

NHTYUTUBHOE NTPEACTABIEHUE O CIIYYalWHOM W3MEHUYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCSA MOTUBUPYIOLIEH OCHOBOM U1l N3yYEHUS
Teopuu BeposATHOCTeH. bombinoe 3Havenune misa obyuatomuxcs ¢ 3I1P 3necy umerot
IIPAKTUYECKHUE 3aJaHUsA, B YACTHOCTHU OIIBITHI C KJIIACCUYECKMMH BEPOSTHOCTHBIMU
MOJEISAMH.

[ToHsiTuE BEpPOSATHOCTH BBOJUTCS Kak Mepa MPaBIONOI00Ms CIy4yalHOTO
coobiTus. [lpu u3ydyenuun kypca oOyuvatrommuecs ¢ [P 3HaKOMSTCS ¢ mpOCTEUIIMMU
METOJAaMH  BBIYMCJIIEHUS BEPOSATHOCTEW B  CIY4YaWHBIX OKCIIEPUMEHTaxX C
PABHOBO3MOXHBIMU ~ DJIEMEHTAPHBIMU HMCXOJAMH, BEPOSTHOCTHBIMUA 3aKOHAMHU,
MO3BOJISIIOIIMMU CTaBUTh M pelaTrh Oojee CIOoXHBbIE 3agadud. B Kypc BXOAST
HayaJbHbIE TPEACTABICHHS O CIy4YalHBIX BEJIMYMHAX M HUX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaroIIMXCs C
3[IP ¢ MHOXECTBAMH UM OCHOBHBIMM OIlIEpaldsIMM  HaJ MHOYKECTBAMH,
paccMaTpuUBAaIOTCA INPUMEpPHl INPUMEHEHUs U1 pELIeHMs 3aJad, a Takke
UCIIOJIb30BaHUs B APYTUX MATEMAaTUYECKUX Kypcax M y4eOHbIX IpeIMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 knaccax usyudaerca Kypc «BeposSTHOCTh M CTAaTUCTHKa», B KOTOPBIH
BxoasaT pazjaensl:  «lIpencraBieHne MaHHBIX M ONHUCATENIbHAs CTaTUCTUKA,
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKIY; «BBenenne B Teoputo rpadoBy.

Ha u3ydenue panHOoro kypca oTBOAMT 1 y4eOHBIM yac B HEACNIO B TEUCHHUE
Kakoro roja ooydenus, Bcero 102 yueOHBIX yaca.

COHAEPXXAHUE YYEBHOI'O KYPCA «BEPOSATHOCTb U CTATUCTUKA (ITO
I'OIAM OBYYEHUA)

7 KJIACC

[IpencraBinenue maHHBIX B BUJE TAOJHUIl, JUarpaMm, rpaukoB. 3amojiHEHUE
Ta0JINII, YTEHNE U TIOCTPOCHUE TUarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) H KPYTOBBIX).
Urenne rpadKoB peajbHBIX IMpoieccoB. M3Bnedenne nHpopManuu U3 auarpamm u
Ta0JINII, UCTIOIH30BAHUE U MHTEPIPETAIHS TaHHBIX.

OnucaTtenpHasi CTaTHCTUKA: CpelHee apudmeTnyeckoe, MeauaHa, pasMmax,
HauOoJbIlIee W HAWMMEHBINIEE 3HAYCHHWS HAOOpa YHCIIOBBIX JaHHBIX. [IpuMeps
CIIy4allHOM U3MEHYUBOCTH.

*CnydailHplil dKCIIEpUMEHT (OMBIT) U chydaitHoe coObiThe. BeposTHOCTH U



gacToTa. PoJlb MajoOBEpOSTHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B 00mecTBe. MOHETA M UrpajibHas KOCTh B TEOPHU BEPOSTHOCTEH™?,

*T'pad, BepmmHa, pedpo. CreneHb BepiiuHbl. Yucno pédbep um cymMmapHas
crenenb BepiuH. [IpencraBnenue o cBszHoctu rpada. Ilemu u mukiel. [lytu B
rpacdax. O6xox rpada (diaepoB nyTh). [IpeacraBienue 06 opueHTUPOBAHHOM I'pade.
Pemenue 3a1au ¢ moMouisio rpagos™.

8 KUIACC

[IpencraBnenuie NaHHBIX B BUE TaOJIUI, 1UarpamMmm, rpa)ukoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, MMOAMHOXecTBO. Omnepauun  Hajg
MHOKECTBaMU: OOBEAMHEHHUE, NepeceueHue, aononHenre. CBoiicTBa onepanuii Haj
MHOKECTBAMHU: NIEPEMECTUTENBHOE, COYETATEIBHOE, pacrpeneauTenbHOE,
BKJItOueHus. Vcmnosnb3oBaHue rpauueckoro MpPEACTaBICHUS MHOXECTB  JJIA
ONKCAaHMS PEATBHBIX MIPOLIECCOB U SIBICHMI, IPU PELICHNUHN 3a/1a4.

*N3mepenue paccenBaHMs AaHHBIX. JlUcnepcHs U CTaHJAPTHOE OTKIOHEHHUE
YHCJIOBBIX HAOOPOB. J{lnarpamMma paccenBaHus™.

DnemMeHTapHble COOBITHS  ciiydyailHOro ombita. ChoyyaiiHple  COOBITHSL.
BepositHocT coObITHii. ONBITE C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnyuaiinbiii BBIOOp. CBS3b MEX]y MaJOBEPOATHBIMU U IPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/JIE, OOLIECTBE U HAYKE.

*JlepeBo. CBOMCTBa JEpEBbEB: €AMHCTBEHHOCTh IYyTH, CYIIECTBOBaHUE
BHUCSIYEH BEpIUMHBI, CBS3b MEXKJY YHUCIOM BEpIIMH M uucioMm pédep. IlpaBuio
yMHOXeHUsI. Perienue 3a1ad ¢ moMouipto rpados.

[IpotuBonosnoxueie coObiTus. Juarpamma Oiinepa. OObeauHEeHUE U
nepeceueHre  coObiTuii.  HecoBmecTtHble  coObiTHs.  DopMmyna  CIOKEHUS
BEPOSITHOCTEH. YCIOBHAsA BeposATHOCTh. lIpaBuino ymHOxeHus. HezaBucumele
coowpiTuda. IlpencraBneHue skcnepuMeHTa B BHJE JepeBa. Pemienue 3amau Ha
HaXOXKJEHUE BEPOSATHOCTEH C TIOMOIIBI0 JEpPeBa CIIy4allHOrO 3KCIEPUMEHTA,
auarpamm Ditnepa*.

9 KUIIACC

[IpencraBinenne  JaHHBIX B BUAE  Ta0iul, JAMarpaMM, TIpaduKoB,
UHTEpIpeTalns JaHHbIX. UTeHHe U MOCTpoeHHe Taliull, Juarpamm, rpagukoB IO
peanbHBIM JaHHBIM.

ITepecranoBku u (akropuan. CoueraHuss U 4UCIO codeTaHuu. *TpeyroapHuK
[Tackansa™. Pemenue 3a1a4 ¢ UCIOJIb30BAHUEM KOMOMHATOPHUKHU.

*T'eomerpuueckast BeposATHOCTb. CiydailHbINi BBIOOpP TOYKM W3 (QUTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH™.

Ucneitanue. Yenex n Heynaya. Cepus ucnbelTanuil 7o nepsoro ycnexa. Cepust
ucneiTanuit bepaynnu. BeposatHoctu coObITHIA B cepun UcTibITanuii bepHyu.

CnyvaiiHas BeJIMYMHA W pacHpelesieHue BepoSITHOCTEH. MartemaTtudyeckoe

4 3ech 1 manee * * 0603HAYEHB] TEMBI, H3yYeHHE KOTOPBIX NPOBOANTCA B 03HAKOMHTEIbHOM Tiane. Ilegaror
CaMOCTOSTENILHO ONpe/IelisieT 00beM H3y4aeMOoro MaTepHaa.



OXujgaHne W jaucnepcus. lIpumepsl  MaTeMaTHYECKOro  OXUJAHHUS KAk
TEOPETUYECKOTO CPEIHET0 3HAYEHUs BEJIMYMHBL. MaTeMaTHuecKoe OXKUIAHHUE U
IUCIIEPCHUSI CITyYallHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum».

[Tonarue o 3akoHe OoybmIUX yuces. M3MepeHune BEepOSITHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaUeHHe 3aKOHAa OOJBIINX YUCEN B IPUPOJIE U OOILIECTBE.

ITJTAHWAPYEMBIE ITPEIMETHBLIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJILHOM PABOYEM ITPOT'PAMMEI KYPCA «BEPOSITHOCTB U
CTATUCTUKA» (ITO TOIAM OBYYEHUA)

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca « BepOoATHOCTh U CTaTUCTUKA» B 7—
9 Knaccax XapakTEepU3YIOTCS CAEAYIOIUMHA YMEHUSIMH.

7 KIIACC

Uurath uHPOpMAIMIO, MPEACTAaBICHHYIO B TallMIax, Ha JIuarpammax;
NpeICTaBIsATh JaHHble B BHUAE TaOJML, CTPOUTH AHAarpamMmbl (CTOJIOMKOBBIE
(cTronmbuateie) U KPYroBbI€) IO MacCUBaM 3HAYECHHM (C UCTIOIB30BAHUEM 3PUTEIHHOM
HaIJISITHOCTU W/WIM BEpOaIbHOM OMOPHI).

OnuceiBaTh W UHTEPHPETUPOBATH  pEAIbHbIE  YKCIIOBBIE  JIAHHBIE,
MpE/ICTABICHHbIC B TAONMIIAX, HA AUarpaMMax, rpadukax.

OpHeHTHPOBATbCS B TMOHATHUSIX W ONEPUPOBaTH MMU Ha 0a30BOM YpPOBHE:
cpenHee apupMeTnyecKoe, MearuaHa, HanOobIllee U HAUMEHbIIIEe 3HAaUCHUS], pa3Max.

NmMeTs mnpencraBieHUE O CIy4yalHOW HW3MEHYMBOCTM Ha IpPUMEpaxX ILEH,
(u3znyecKkux BEJIMYMH, aHTPOIIOMETPUUYECKUX JAaHHBIX; HUMETh MPEJICTaBICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KJIACC

M3Bnekath u mpeoOpa3oBbIBaTh HH(MOpPMAIMIO, MPEICTABICHHYIO B BHJE
Ta0IuIl, IuarpaMm, T'pauKOB; MPEICTABIATh JaHHBIE B BHJIC TAOJHIL, JUarpamMMm,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOIO aHAIN3a JIAHHBIE C IIOMOIIBIO CTATUCTUYECKUX
MoKasaTeliel: CpeJHUX 3HauYeHUH U Mep pacceuBaHus (pa3max, AUCIEPCUS H
CTaHJapTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHCIIE 110
pe3yJibTataM U3MEpeHUd U HaOMoAeHUM (C HUCMOJb30BAHUEM 3PUTEIBLHOU
HaTJSITHOCTH W/WIN BEpOATbHOMN OTIOPHI).

HaxonuTh BEpOSITHOCTU CIIy4allHBIX COOBITUH B OIBITaX, 3Has BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITHMH, B TOM UHCIIE B ONBITAX C PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSAMH (C MCTOJB30BAaHUEM 3PUTEIHHOW HATJISTHOCTH W/WIH
BepOaIbHON OMOPHI).

Nmers mnpencraBieHne o TrpapuyecKux MOMACNSX: JIEPEBO CIy4yalHOTO
AKCIIEpUMEHTA, AUarpaMMbl DUjiepa, YUCIO0Bast MpsMast.

OnepupoBarh MOHATUSIMH Ha 0a30BOM YpOBHE: MHOKECTBO, MOJMHOMXECTBO;
BBITIOJIHATH OTNEpallMy HaJl MHOXECTBaMU: O0ObEUHEHUE, TIEPECEUCHHE, T0TIOJIHEHUE;



MEePEUYUCTSATh  DJIEMEHThl MHOXECTB, IPUMEHSTh CBOWCTBA MHOXECTB (C
UCII0JIb30BAHUEM BU3YaJIbHOM OTOPHI).

WNmeth mpencraBieHue o rpa@uueckoM MpPeICTaBlIeHHE MHOXKECTB M CBA3EH
MEXy HUMH JIJI1 ONTMCAHUS MPOIIECCOB U SIBICHUM, B TOM YHCJIE MPU PEIICHUH 3a]1a4
U3 JIpYyTuX Y4EOHBIX MPEIMETOB U KYPCOB.

9 KUIIACC

W3BnekaTs U peoOpa3oBeIBaTh HH(POPMAIKIO, TPEICTABIEHHYIO B Pa3IUYHbIX
MCTOYHMKAX B BUJIE TaOJMIl, TUarpamm, rpadukoB; NPEACTaBIATh JIaHHbIE B BHUJE
Ta0NuILl, TUarpamMm, rpauKoB.

Pemate mnpocreiinime 3agaud OpraHW30BaHHBIM IEPEOOPOM BapHUAHTOB, a
TaKXXe C UCIMOJIb30BaHUEM KOMOMHATOPHBIX MPABHUII U METOJIOB.

WmeTs mpencraBieHre 00 OMMCATENbHBIX XapaKTEPUCTHKAX MAJii MacCUBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHUCJIE CPEAHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxoauTbs 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHUCIIE MOJIb3YSChH
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHHUM U HAOMIOACHUH (C OMOpPOil Ha CIPABOYHYIO
uH(popmaIuio).

HaxoauTh BEpOATHOCTH CllydalHBIX COOBITUH B M3YyYEHHBIX OIbBITAX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
WCTIBITAHUM 10 TIEPBOTO YCIIEXA, B CEPUAX UCTBITAHUN bepHyIuIn.

NmMers mnpencraBieHue O CIy4yalHOM BEJIIMYMHE W O PACHpPEACIICHUH
BEPOSATHOCTEM.

WNMmerp mnpencraBieHUE O 3aKOHE OOJBIIMX YHCEN Kak O MpOSBICHUU
3aKOHOMEPHOCTH B CIIy9allHON M3MEHUYMBOCTH W O POJIM 3aKOHA OOJBIIMX YHCET B
pUpOE U OOIIECTBE.



TEMATHUYECKOE ITJTAHUPOBAHUE
5 kaace (e menee 170 u)

Ha3zBpanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHOBHOe coep:kaHue

OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAO M XCS

4acoB)
HarypajbHble HecatuuHas cuctema cuucieHus. Pan HarypanbHbIX uMcel.|UdTaTh, 3amuchbiBaTh, CPaBHUBATh HaTypalbHbIE YNCIA;
uncaa. JleiicrBusi ¢ |Hatypanenbii psan. Yucno 0. HarypanbHble uncna Ha|y4acTBOBATH B OOCYXKIAEHHMH CIHOCO0OB YIOPSIOYMBAHUS
HATYPaJbHBIMU KOOP-IMHATHON IPSIMOM. CpaBHenue, OKpYIJICHHUE | YUCEIL.
qHcIaAMU HaTYPAJIbHBIX YHCEN. MN300paxkaTh KOOPAMHATHYIO MPSIMYyH0, OTMedYaTh YHCIIA

(43 1)

Apudmernueckue JAEHCTBHSI C HaTypaJbHBIMU YHCIIaMHU.
CoiicTBa HyJNd MNpPU CIOKEHUH W -YMHOKEHHUH, CBOMCTBA
CANHUIIbI npu YMHOKCHHHU. HepeMeCTHTGHBHOG u
COYEeTaTeIbHOE  CBOMCTBA  CJOXKEHUS UM yYMHOXCHHS,
*pacnpeieuTeIbHOE CBOHCTBO YMHOKEHUS™ 4,

*JlenuTenn W KpaTHBIE®* dHCIA, pa3loKEHHWE 4YHClIa Ha
MHOXuUTenH. [lenenue c¢ ocratkom. [IpocTeie M cocTaBHBIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [TOKa3aTEJIEM.

UucnoBble BEIPAKEHHUS; IIOPSALOK JEHCTBUN.

Pemennie TeKCTOBBIX 3a/1a4 Ha Bce apupMeTuyecKue IeicTBus,
Ha JIBUKEHUE U TTOKYIIKU.

TOYKaMU Ha KOOPJAUHATHOM INPAMON, HAXOAUTHb KOOPIUHATEI
TOYKH.

HccnenoBarh cBolicTBa HaTypajabHOro psijaa, uucen 0 u 1 npu
CJIO)KCHUM U YMHOXXCHHH.

Hcnonb3oBaTh MPaBWJIO OKPYIVIEHHUS HATypalbHBIX YHCEN
IpU HEOOXOIMMOCTH € OIOPOil Ha AITOPUTM MpaBUIIA.
BeinmonHATs apudmernyeckue AeHCTBHA C HaTypalbHBIMU
YHUCIIAMH, BBIYMCIATH 3HAUYCHUS YHUCIIOBBIX BBIPAXKCHHUU CO
cKkoOKkaMu 1 0e3 CKOOOK.

3anucbIBaTh NPOU3BEICHUE B BUAC CTECIICHU, YUTATh CTCIICHH,
HCNOJIb30BATH TEPMHMHOJIOTHI0 (OCHOBAaHME, I10KA3aTellb),
BBIYMCJSITh 3HAYeHUs] CTENEHEHl Npu HEOOXOIUMOCTH C
BU3yaJIbHOU OIIOPOM.

BbINOJHATL NPUKUAKY M OLEHKY 3HAYCHUM YHMCIIOBBIX
BBIPKCHHUH, NMpeaaratb ¥ NPUMEHATh NMPUEMBI NMPOBEPKH
BBIYMCIICHUM.

Hcnonp3oBaTh Mpu  BBIYMCICHUSAX MepeMeCTUTEIbHOE H
coyeTrareibHOE CBOMCTBA  CIOKEHHMS M YMHOMKEHUs,
*pacnpenemTebHOE CBOIICTBO YMHOKEHUs™;
(GopMynUpoBaTh M TNPUMEHATH [PaBUIA MPeodpa3oBaHHA
YHCI0BBIX BBIPaKeHU I Ha OCHOBE CBOICTB




apu(MeTHYeCKHX JIeiCTBHH MNpPH  Heo0XOOMMOCTH €
HanpapJisilonleil MOMOLIbIO.

®opMyIHpoBaTh OMpeNeJieHusl JICIUTENsT M KpaTHOro (c
OMOpOM Ha ajropuTM TMpaBWia), Ha3bIBATh JCIUTEIH U
KpaTHBIEC YMCIIAa; PACMHO3HABATH IIPOCTBHIE U COCTABHBIE YMCIIA;
¢opmyaupoBaTh 1 NPUMEHATHh NPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha aaroOpuTM TMpaBUIA); NMPHMEHATH
AJITOPUTM  PA3JIOKEHUSI 4YUCIA HA IPOCTBIE MHOXKHTEIU;
HaXOJMTh OCTaTKU OT JICJICHUS U HETIOJTHOE YaCTHOE.
Pacno3HaBaTh WCTHHHBIE W JIOKHBIE BBICKA3bIBAaHUS O
HATypaJIbHBIX YHClax, NPUBOJIUTH NpuMepbI "
KOHTPIIPUMEDBI, CTPOMTh BBICKA3bIBAHMA W OTPULAHMS
BBICKA3bIBAaHUI O CBOMCTBAX HATYpPaJIbHBIX YUCEN C OIIOPOM Ha
obpaserr.

Pemiatp TEKCTOBBIC 3aMaud  apUPMETHUYECKHM CIIOCOO0M,
HCMOJIb30BATh 3aBHCHMOCTH MEXy BEIMYMHAMU (CKOPOCTH,
BpEMsI, PACCTOSIHUE; LI€HA, KOJIWYECTBO, CTOUMOCTb M JIp.) TIpH
HEOOXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WH(OpMAIINH:
aHAJM3UPOBATH TEKCT 33Jauy, nepedopMyIUpPOBaThH YCIOBUE,
H3BJIEKATH HEOOXO1MBbIe JAHHBIC, yCTaHABJIUBATH
3aBHCUMOCTH MEXIy BEIUYMHAMH TIIPH HEOOXOIUMOCTH C
HaIpaBJISIOIIEH TOMOIIIBIO.

MoaenupoBaTth X0J PELICHUS 33Ja4d C IOMOILIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

[IpuBoauTh, pa3dupaTh pPA3IUUYHBIE pELICHMS, 3aIUCH
pemeHui  TeKCTOBBIX 3a7ad  (Mpu  HEOOXOAUMOCTH  C
HaIPAaBJISAIONIEH TOMOIIBIO).

C nomMompbI0 meaarora OUEHUBATH IOJYYEHHBIM pe3yJbTar,
OCYILIEeCTBJSATHL  CaMOKOHTpOJIb,  IIPOBEpsii ~ OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLIHNOKH.

*Pemate 3a7auu ¢ MOMOIIbI0 Nepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS apU(PMETUKY.




Harasanas
reomerpus. JInauu

HA MJIOCKOCTH
(12 9)

Touka, npsimasi, OTpe30K, Jyd. JIomaHas. 3MepeHue IIMHBI
OTpe3Ka, METPUYECKHE COUHULIBl HU3MEPEHUS  JUIMHBIL.
OKpy>KHOCTb U KpYT.

[Tpaktrueckas padota «IlocTpoeHue y3opa U3 OKpyKHOCTEH.

VYron. Ilpsmoi,
N3mepenue yrios.

OCTPBIM, TyHOM W pa3BEPHYTHIA YIJIbIL.

[TpakTrueckas padota «IlocTpoeHue yrioBy.

Pacno3naBarp Ha  ueprexax,
UCIIOJB3Ysl TEPMUHOJIOTHIO, W HM300paskaThb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MpM  HEOOXOIUMOCTH  TIO
BU3YaJbHOW OIOpE): TOUYKY, MPSAMYIO, OTPE30K, JIyd, Yrod,
JIOMaHY10, OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOIUTH NMPHUMeEPHI O0BEKTOB PEAIBHOTO
MHUpa, UMEIoUMX (opMy H3YyYEHHBIX (UTYp, OIeHHBATH WX
JIMHEWHBIE pa3MephI.

Hcnosib3oBaTh JUHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI VIS
IIOCTPOEHMSI U U3MEPEHUS: U3MEPATDH JUIMHY OTPE3Ka, BEIUUUHY
yIia; CTPOMTH OTPE30K 33JaHHOW JUIMHBI, YIOJI, 3aJaHHOU
BEJIMYVHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOMTH
OKPYKHOCTb 33/IaHHOT'O pajuyca.

N3o6paxkarh KoH(Urypanuu TreoMeTpuueckux Quryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTeld Ha HEJIMHOBAHHOM H
KJieT4aToil Oymare; mpemjiaraTbh, ONMUCHIBATh M 00CY:KIATh
CNoCco0bl, AJrOPUTMBI IIOCTPOEHMSI TIOCIE COBMECTHOIO
aHaamu3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHON U KIIETYaTOU
Oymare TpsMOW, OCTpBIH, TYyMOW, pPa3BEPHYTHIA  YIJIBL;
CPABHUBATH YIJIbL.

BbIuMcasTh JUIMHBI OTPE3KOB, IOMAHBIX.

IlonnMaTe M HMCHONB30BaTh MNPH  pelIeHHHM  3aga4
3aBHCHMMOCTH MEXKIYy C€IMHALAMU METPUYECKOU CUCTEMBI MEp;
3HAKOMHTBCS C HEMETPUUECKMMH CUCTEMaMU MEp; BBIPAKATH
JUIMHY B pPAa3JM4YHBIX  €QUHULAX  M3MEpEHus  MpHU
HE0OXOIMMOCTH C OTIOPOM Ha CTIPaBOYHYIO HH(POPMAITHUIO.
HccaenoBary  Qurypsl U KOHQUIYpaluu, HCHOJIb3Ys
1u(POBBIE PECYPCHI.

pPUCYHKaX, ONHUCHIBATD,

OO0LIKHOBEHHEIE
npoou
(48 1)

Jpo6s. IlpaBwibpHBIE W HempaBWIbHBIE aApoon. OCHOBHOE
cBOICTBO Apodu. CpaBHEHUE IPOOEH.

CrnokxeHre U BBIYMTAHHE OOBIKHOBEHHBIX JApo0Oeit. CMmenranHas
npoOb. YMHOXEHHWE U JelieHue OOBIKHOBEHHBIX Ipo0eii;

MopenupoBarb B Tpaduyeckoil, mnpeaMeTHoil dopme, ¢
MMOMOIIBIO KOMIIBIOTCpA IMMOHATUA H CBOﬁCTBa, CBSI3aHHBIC C
O0OBIKHOBEHHOM JIPOOBIO.

YuTath M 3aMHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TpOOH,




B3aMMHO-00paTHbIE APOOH.

Pemenne TexkcToBBIX 3amad, coaepxkammx Apoou. OCHOBHBIE
3a/1a4d Ha APOOH.

[IpumeHneHnne OyKB JJisl 3aITUCH MAaTEMaTUYECKUX BBIPAKCHUHN U
MPEIJI0KEHUN.

npeaiaraTh M 00CyK1aTh CIOCOOBI YIIOPAI0YMBAHUS APOOEH.
M3o6paxkare  OObIKHOBEHHBbIE  JpoOM  TOYKAaMH  Ha
KOOpJAMHATHOM  MNpsAMOM; HMCHOJIB30BATH  KOOPAMHATHYIO
MPSIMYIO TSI CPAaBHEHHS IPOOCH.

DopMyJIHPOBATh, 3aNMHUCHIBATH ¢ MOMOIIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C OMOpOW Ha TPABHUIIO;
HCIOJIb30BATh OCHOBHOE CBOMCTBO JApPOOH ISl *COKpalleHUs
npoOeld W mpuBEeNCHHS APOOM K HOBOMY 3HAMCHATENIO B
IPOCTEHIINX CIIydasx™.

IIpeacraBasare 10 o00pa3lly cMemaHHyl0 JApoOb B BHUIE
HENPAaBWJILHOM M  BBUICTATH IENYIO YacTh 4YHCIA W3
HEIPaBUILHON APOOH.

BoInoJHATH apudpmeTnyeckne AeiicTBUA ¢ OOBIKHOBEHHBIMU
Opo0siMM B TPOCTBIX Cllydasx; MNPUMEHSATh CBOiCTBa
apuQMeTHIECKUX JIEeUCTBUM s panMoHaNIU3aun
BBIYMCIICHHIA.

BbINOJHATH NPUKHAKY U OLEHKY pEe3ylbTaTa BBIYUCICHUII;
npeaiaratb 1 IPMMeHATH NPUEMBI IPOBEPKH BBIYUCIICHUN.
IMpoBoauTh HCC/ETOBAHUS CBOWCTB Jpo0Oeid, omupasch Ha
YHUCIIOBBIE JKCHEPUMEHTHl (B TOM 4YHCIE€ C IIOMOIIbIO
KOMIIbIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBaHUS O APOOSIX,
NPUBOIUTH MPUMEPBI U KOHTPIPUMEPBHI.

Pemarp mnpocreillivie TEKCTOBBIE 3ajayd, COAEpKallue
IpoOHbBIE JaHHBIE, M 337a4d HAa *HAXOXKJIEHUE YaCTH IENOT0 U
LIEJIOTO TI0 €r0 YAaCTH; BIABJIATH UX CXOACTBA M Pa3Iu4us™.
MoaenupoBaTth X0J PELICHUS 33Ja4d C IOMOILIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoauTHL, pa3déupaTh, OIEHUBATH PA3JIMUYHBIE PELICHMUS,
3alliCH pPEIIeHUH TEKCTOBBIX 3ajady IMpU HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH [TOMOILBIO.

C nomMompbI0 meaarora OUEHUBATH IOJYYEHHBIM pe3yJbTar,
OCYUIECTBJSAThL  CAMOKOHTPOJb, TPOBEpssi  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLINOKH.




3HAKOMHTBCS ¢ HCTOPHeil Pa3BUTUS apUPMETHKU.

Harasnuas
reoMeTpus.
MHOTroyroJibHUKHU
(10 u.)

MHOTroyroiabHUKH.
KBaJpar.

YeThIpEXYrOabHUK,  MPSIMOYTOJBHUK,

TpeyroiabHUK.

[Inomane ¥ nepuMeTp NPSAMOYrOJIBHUKA U MHOTOYI'OJIBHUKOB,
COCTaBJICHHBIX U3 MPSIMOYTOJbHUKOB, €IUHUIBI H3MEPEHUS
mowmanu. Ilepumerp MHOroyrojabHuUKa.

Pacno3naBarb, wu300pamxkaTrh C IIOMOLIBIO  YEPTEKHBIX
UHCTPYMEHTOB W OT pYyKH, MOJEIMPOBAaTh U3 OyMmaru
MHOTOYTOJIbHUKH.

IIpuBoauTHL MpUMePHI 0OBEKTOB PEATLHOIO MHpPA, UMEIOLINX
dbopMy  MHOrOyroibHHKa,  MpsIMOYrojbHHMKA,  KBajpara,
TPEYyrOJIbHUKA, OLIEHUBATH UX JIMHEIHbIE pa3MepBl.

BohluucasAaTh: TNEpUMETpP TPEYroJbHHUKA, MPSAMOYTOJIbBHUKA,

MHOTOYTOJIbHUKA; TUIOIMIAAL MPSMOYTOJIbHHUKA, KBajpara (Ipu
HEOOXOIMMOCTH C OIOPOH HA AITOPUTM YUCOHBIX JICHUCTBU).
HN3o6paxkaTs OCTpPOYTOJIbHBIE, IIPSAIMOYTOJIbHBIE u
TYNOYTOJIbHbIE TPEYTOIbHUKH.

CTpouth Ha KJIeT4YaTOi Oymare KBaJaparT W MPSIMOYTOJIbHUK C
3aJJaHHBIMU JUTMHAMU CTOPOH.

HccnenoBars cBOMCTBAa IPSIMOYIOJIbHHKA, KBaJgpaTa IIyTEM
JKCIIEpUMEHTa, HaOJIIOJCHHs, U3MEPEHHs, MOJEIUPOBAHUS;
CpaBHHBATh CBOMCTBA KBaJIpaTa U MPSIMOYTOJIbHUKA.
Pacno3HaBaTh UCTHHHBIE U JIO)KHBIE BBICKA3bIBAHUSA O
MHOTOYI'OJIbHUKAX, MPUBOAUTH MPUMeEPHI U KOHTPIIPUMEPHI.
HcceaenoBarh 3aBUCMMOCTD IUIOINAAN KBaJpaTa OT JJIUHBI €T0
CTOPOHBI.

Hcnoab30BaTh ¢BOWCTBA KBAIPATHON CETKU ISl TOCTPOEHUS
¢uryp;  pa3ouBaThb  TPSAMOYTOJIBHUK  HA  KBaJparhl,
TPEYroJbHUKH; COCTaBJATHL (UIYphl U3 KBaApatoB U
OPSIMOYTOJIBHUKOB M HAaXOAWTh WX IUIOH[AAb, pa30UBaTh
¢burypsl Ha OpPSIMOYTOJIBHUKH M KBaJgpaThl M HAXOAUTh HUX
wiomaab (Ipu He0OXOJUMOCTH C HAMIPABJISIFOIICH TOMOIIBIO).
BpIpa:kaTh BEIMYMHY [JIOUIAJM B PA3JIMYHBIX €IUHMIAX
U3MEPEHUs METPUYECKOH CHUCTEeMbl MeEp, MCHOJIb30BaTh
3aBHCHMOCTH MEXIY METPUYECKMMHU EIUHHMLAMH H3MEPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OINOpPOM Ha CHPABOYHYIO
nHpopMaIuio.

3HaKOMHUTBCS C MNpUMepaMd TPUMEHEHHs IUIOUIAId U




nepuMeTpa B NMPAKTUYECKUX CHUTyaluusx. Pemarsp 3amaum u3
peaabHOM XU3HU, MPU HEOOXOAMMOCTH C OTIOPOM HA AITOPUTM
IIpaBuUia, 00CYKIATh Pa3JMUYHbIe CIOCO0OBbI pEIICHUs 3a1a4.

lecaTHUHBbIE
npoou
(38 u)

Hecsatnynas 3anmuch apodeii. CpaBHEHUE ACCITHIHBIX APOOCH.

JleWcTBUS C NeCATUYHBIME Apo0siMu. OKpyTiieHHE JECITUYHBIX
Ipo0ei.

Pemienue TEKCTOBBIX 3ajay, cojepiKauiux Apoou. OCHOBHBIE
3a/1a4u Ha ApoOH.

IIpeacraBasATh JOECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YHUTATh W 3aNHMChIBATh, CPaBHHUBATHL JCCATUYHBIC ApPOOH,
npemjiaratb M 00Cy:KIaThb CHOCOOBI  YIOPSAOYUBAHUS
JECSTHYHBIX APOOCH.

N3o6paxkaTh necaTUYHbIE ApOoOM TOYKaMU Ha KOOPAMHATHOM
IPSIMOM.

BbISIBJSITH CXOACTBA M Pa3jiduus IPAaBHI apUPMETHUECKUX
JEUCTBUM C HATypaldbHBIMH YHUCIAMH U JCCATUYHBIMU
JIpo0siMU, TTOCJIE COBMECTHOTO aHAJIM3a.

BoinoaHaTe apudmerndeckue JEHCTBUS C  JIECATUYHBIMU
Ipo0sSMHU; BBIMOJHATH, NPHKUAKY W OIEHKY pe3yibTara
BBIUMCIICHUM.

I[IpumeHsiTh cBoOlicTBA apudMeTHYeCKUX JACUCTBUH  JUIsS
palroHATN3alUN BHIYUCICHU.

I[IpuMeHSITHL MPABHJIO OKPYIJIEHHS JECITHUUHBIX Ipo0el, mpu
HEOOXOIMMOCTH C BU3YaJIbHOW OIOPOH.

IIpoBoauTL MCCIETOBAHUSL CBOWCTB JECATUYHBIX JApoOeH,
OMHPasCh Ha YHUCIOBBIE OKCIEPUMEHTHI (B TOM 4YHCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O APOOSIX,

NPUBOAUTH TNPHMEPbI U  KOHTPIPHUMEPHI, CTPOMTH
BbICKA3bIBaHUS U OTPUILIAHUS BbICKA3bIBAaHUM.
Pemarr npocreillivie TEKCTOBBIE 3ajayd, COAEpKallue

IpoOHbBIE JaHHBIE, U Ha *HaXO0XKJIEHUE YaCTH IIEJIOT0 U IIeJIOTO
10 €r0 YacTU™; BBISIBJATH UX CXOACTBA H Pa3InyHsA.
MopeanpoBaTh XOJ PCLICHHs 3aJa4d C IIOMOIIbIO PUCYHKA,
cxeMmbl, Tabnuipl. Pa3ouparh pa3ivyHbIE pPELICHUS, 3aIUCH
pELLIEHUI TEKCTOBBIX 3aay.

OnepupoBaTh JIpOOHBIMU YUCIAMHU B PEATBHBIX YKU3HEHHBIX
CUTYyalHsX.




C nomMomb0 mexarora OUEHUBATH IOJYYCHHBIM pE3yJIbTar,
OCYHIECTBJSATh  CAaMOKOHTPOJb,  IPOBEpPsSIi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIIHOKH.

3HAKOMHTBCS ¢ HCTOPHEH pa3BUTHS apUMETHKU

Harasanas
reoMeTpHus.
Tesna u purypni
B IIPOCTPAHCTBE
R

*MuororpanHuku. M300paxkeHne MHOTOTPaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpsmoyronbHbI napamienenunen, kyo. Pa3séprku kyba u
napaJuiesenuresa.
O0BEM KyOa, IPSIMOYTOJIBHOTO Mapauiesenumneaa™.

Pacno3HaBaTh Ha 4epTe:Kax, PHUCYHKAX, B OKPY:KAKIIEeM
MHpe TIPSIMOYTOJIbHBIN Mapaenenumnes], Ky0, MHOTOTPaHHUKH,
ONMHUCHIBATh, HCHOJb3YySl TEPMHUHOJIOTHIO, OIEHMBAThH
JIMHEWHBIE pa3MephI.

IpuBoauTh MpUMEPbI OOBEKTOB PEAUTHHOTO MUPA, UMEIOIINX
dbopMy MHOTOTrpaHHHKA, MPSIMOYTOJILHOTO MapaJjiesenumesa,

KyOa.
N3o6paxkarh Ky0 Ha KieTyaTol Oymare.
HccaenoBarb cBoiicTBa KyOa, MPSIMOYTOJIBHOTO

napasuieJienumnesa, MHOTOTPaHHUKOB, MCIOJB3YS MOJAENTU IMpHU
HEOOXOIMMOCTH C HAMPABJIAIONIEH TOMOIIBIO.

Pacno3snaBath,  pa3BEPTKM KyO0a M HapauiesenuIesna.
MopnesaupoBath Ky0 U napaienenunes u3 Oymaru U mpouyux
MaTepHuaioB, 1o oOpasiry.

Haxoauth M3MEpeHMs], BBIYMCASATH IUIOMAAb ITOBEPXHOCTH;
00bEM Ky0a, MPSAMOYTOILHOTO TMapajuieJienuIie/ia ¢ Oopoil Ha
aJITOPUTM Y4eOHBIX ACUCTBUH; HMCCI€I0BATH 3aBHCHMOCTD
00béMa Kyba OT IJTMHEI ero pedpa.

HabawaaTte 4 NpoOBOAWTH AHAJOTHM MEXKIY MOHATHUAMU
IUIOLIAIU U 00bEMa, IIepUMeTpa U IJIONIA N TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE ¥ JIOXKHBIC BBICKA3bIBAaHUS O
MHOIOTPaHHUKAX, NMPHBOIAUTH NPHUMeEPBI U KOHTPIPUMEPHI.
Pemarsp 3a1a4u U3 peaabHON KU3HU.

IMoBTOpEeHUE
1 00001IeHuE
(10 u.)

[ToBTOpEHME OCHOBHBIX MOHATHH M METOJOB Kypca 5 Kjacca,
00001IeHIE 3HAHUIA.

Buruucasarn 3HA4YCHUS BBIPAYKECHU, CoAEpIKAIINX
HATypaJIbHbIE 4YHClla, OOBIKHOBEHHBIE U JECATUYHBIC IpOOH,
BBITIOJIHSITh TMPE0Opa3oBaHUsl YHUCENT TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH [TOMOILBIO.

BpiOupars cmocod  cpaBHEHUSA

YHCell, BBIYHUCICHHUH,




NPUMEHSITh CBOWCTBA apU(PMETUUYECKUX JeHCTBUHA  AJs
palrOHAIN3alUN BBIYUCIICHU.

OcyumecTBASTH CAMOKOHTPOJIb BBINOJIHAEMBIX JIEUCTBUM H
CaMONPOBEPKY Pe3yibTaTa BEIUUCICHUM.

Pemiate mpocreiilime 3amgaudM U3 PEAIBHONM  KU3HHU,
NPUMEHATh MAaTeMATHYeCKHUe 3HAHMS [JIs1 pELICHUS 3a1a4 U3
JPYTruX y4eOHBIX IPEAMETOB.

Pemars mnpocreiiiuMe 3agauyd  pPa3HbIMHM  CIIOCOOaMM,
CPaBHUBATH  CHOCOOBI  DCIICHHS  3aJadd, BbIOMpPATh
PalMOHAJILHBIH CIIOCO0.

6 xaacc (ue menee 170 u)

HasBanmue
pasaena (TemMbl)
Kypca (4uciao
4acoB)

OcHoOBHOe coep:kaHue

OcHOBHBbIE BH/IbI 1eITEJILHOCTH 00y4a0IIMXCS

HartypaabHbie
yncaa
(30 9)

Apudmernueckue NEUCTBUSA c MHOTO3HaYHBIMU
HaTypaJIbHBIMU 4YMCJIaMHU. UMCIIOBBIE BBIPAKEHMS, IOPALOK
JIEHCTBHM, UCIIOIB30BaHNE CKOOOK. OKpyTrieHNEe HAaTypaTbHBIX
YUCEel.

Jenutenu u KpaTHbIC YKCIIa; *HaUOONBIINNA OOIIUI JACIUTEIH
¥ HanMEeHbIIee o0IIee KpaTHOE™.

Paznoxenne uyucina Ha MNOPOCThIE MHOXUTENU. JlenuMocThb
CYMMBI U IIPOU3BEACHUS. [leIeHne ¢ 0CTaTKOM.
Penrenue TeKCTOBBIX 3a7ad.

BoinoaHaTs apudpmernyeckue aeiicTBUsI C MHOTO3HAYHBIMU
HaTypaJIbHBIMM 4YHCJIaMHM, HAXOAUTh 3HAYEHUs] YHCIIOBBIX
BBIpaXEHHI cOo CKOOKaMU U 6€3 CKOOOK; BLIYMCIAATH 3HAYEHUS
BBIPXCHUI, COIEPIKAIUX CTETICHH.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYECHUH YHUCIIOBBIX
BBIpa)KEHUH, MPUMEHSATH NPUEMBI MPOBEPKH PE3YIIbTATA.
Hcnonb30BaTh NpH  BBIUMCICHUSAX MepeMecTHTEIbHOEe H
coyeraTejibHOEe CBONMCTBA CJOKEHHSI M  YMHOXKEHWUSs,
*pacnpenesinTe/ibHOe CBOMCTBO YMHOKEHHS] OTHOCHTEJILHO
CJ10:KeHHMA™, CBOiicTBA apu(MeTHYECKHUX JAeiiCTBHIA.
HccnenoBarh  YUCIOBbIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCIIOBBIC YKCIIEPHUMEHTHI.

®opmyIMpoBaTh ONpeleJeHUusl JCIUTENId W KpPaTHOro,
HAauOOJBIIET0 OOIIEro MENWTENss W HAUMEHBIIEro OOIIEero




KpaTHOTr0, MPOCTOTO M COCTaBHOT'O YHCEIN; HCIIOJIb30BaTh 3TU
MOHSTHUS TIPU PEIICHUH 3a/1a4 (TIpH HEOOXOIMMOCTH C OTIOPOM Ha
QITOPUTM IPAaBUJIIA).

I[IpuMeHsTH, AJTOPUTMBI BBIYMCICHHUS HauOOJBIIEro OOLIEro
JenuTeNnsT W HaMMEHBIIEro OOIIero KpaTHOTO JBYX YHCEl,
QITOPUTM PA3JIOKEHUS YKCIIa Ha TPOCThIE MHOKHUTEIH.
HccnenoBarh cBOMCTBA JCIMMOCTH CyMMBl U ITPOU3BEACHHUS
YHCEeJI ¢ OOPO Ha BOIPOCHBIH TJIaH.

I[IpuBoauThL NpUMepPbI 4YHUCEN C 3aJAHHBIMM CBONCTBAMH,
pacno3HaBaThb BepHble M HeBepHble YTBEPKICHHUS O
CBOMCTBAaX 4YHCEJ, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS C
MOMOIIbIO0 KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NpPeNJIOKEHUs1 C
MOMOIUIBIO CBSA30K «H», KUIU», «ECIH..., TO...» [0 00pa3iy.
PemaTh TEKCTOBBIE 33/1a4y, BKJIIOYAIOUIUE MOHATHUS IETUMOCTH,
apuMETUYECKHM CIIOCOOOM, UCIIOJIb30BaTh Mepedop Bcex
BO3MOYKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBI ILJIAH.
MonaeanpoBaTh XOJ PEIICHUS 33Ja4d C MOMOIIBIO PHUCYHKA,
CXEMBI, TAOIUIIBL.

[IpuBoanTh, pa3buparh, OLEHUBATh pa3jHYHbIE pPelIeHUsl,
3allUCH PelIeHUil TeKCTOBBIX 3a/a4 C HAIpPaBIAIOLICH
MTOMOMUIBIO.

Kputndecku oneHuBaTh MOJy4YeHHBIH pe3yabTaT, HAXOAUTH
OIIMOKH, OCYHIECTBJATH CAMOKOHTPOJIb, MPOBEPsisi OTBET
HA COOTBETCTBHE YCI0BHIO.

Harasnuas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*Tlepnenauxynspusle npsmMele. [lapannensHubie npsMbie™.

PaccrossHne mexny OByMs TOYKaMH, OT TOYKH 1O INPSAMOHU,
JUIMHA ITYTHA HA KBAJIPATHOM CETKE.
*TIpumepbl IPSIMBIX B TPOCTPAHCTBE™.

Pacno3naBarh Ha uepTekax, PUCYHKax CIyd4al B3aWMHOIO
paCIONIOKEHUS IBYX MPSMBbIX.

N300paxkatb ¢ MNOMOIIBI) YEPTEKHBIX HHCTPYMEHTOB
KIeT4aToi Oymare JBe TiepeceKaroluecs MpsMble, IBE
napajuleJbHbIe MPSMBIE, CTPOUTH MPSIMYIO, IEPIECHIUKYISIPHYIO
JaHHOM.

IIpuBoauTsh npuMepbl MapajIeIbHOCTH u
NEePHEHANKYISIPHOCTH PSMBIX B POCTPAHCTBE.




Pacno3HaBatb B MHOIOYIOJbHUKAX IEPHEHAUKYJSPHBIE H
napajuieiabHble  CTOpOHbI. HM300paxkaTb MHOIOYIOJBHUKU C
napajielbHbIMU, EPIEHANKYISIPHBIMUA CTOPOHAMHU IO 00pas3iLy.
Haxoauth paccTosHuE MEXAY ABYMs TOYKaMH, OT TOYKH 10
OpsIMOM, [UIMHY IIyTM Ha KBaJpaTHOM CETKE, B TOM 4YHCIIE
UCTIONB3Ys LIM(POBBIE PECYPCHI.

JApoon
(32 y9)

OObikHOBEHHast  ApoOb, OCHOBHOE  CBOWCTBO  Jpo0OH,
cokparieHue npobeit. CpaBHEHUE U YIIOPSA0UYNBAHHUE TPOOCH.
Hecaruunblie ApoOu 1 MEeTpUYecKast CUCTEMa Mep.

Apudmerndeckue  ACHCTBUS ¢ OOBIKHOBEHHBIMH U
ACCATUYHBIMU I[pOG}IMI/I.

OtHomenune. JlemeHne B JMaHHOM OTHOIICHHH. *Macmrad™,
MIPOTIOPITHSI.

[TonsTe mporeHTa. BhruucieHue MpomeHTa OT BEIWYMHBI U
BEJIMYMHBI 110 €€ MPOLIECHTY.

Pemienune TekcTOBBIX 3a7a4, COAEPKAIIUX IPOOH U MPOLIEHTHI.
[IpakTuueckast padora «OTHOIIEHHE UIMHBI OKPYKHOCTH K €€
JUaMETPY».

CpaBHMBATh M YHOPSIOYMBATH J[POOU, BHIOHPATH CHOCOD
CpaBHEHUS JIPOOEH.

IpeacraBasith JeCATUYHBIE JAPOOM B BHJIE OOBIKHOBEHHBIX
npoOelt 1 OOBIKHOBEHHBIE B BUJE JECATHUHBIX, HCMOJIb30BATh
IKBUBAJEHTHbIE TPEICTABJEHHsT IPOOHBIX YHCEN MHpU HX
CPaBHEHMM, TIPU BbIYMCICHUSX (IpU HEOOXOIUMOCTH C
HaIpPaBJISAIONIEH TOMOIIIBIO).

Hcnonb3oBaTh JeCATHUHBIE ApoOM TpU NpeodOpazoBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

BoinoaHaTs apudmernyeckue aeicTBHSI ¢ OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

Bourumncasite 3HAYCHUS BBIPAXKECHHUI, coepKaIInX
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOM,  BBINOJHATH
npeoOpazoBanus JApoOel, BBIOMPATh CHOCO0, NPHMEHATH
CBOMiCcTBA apuU(PMETHUECKUX JEHCTBUI IS palMOHATU3AINN
BBIYMCIICHUM.

CocTaBJfAITh OTHOLICHUSI U TPOIOPLHUH, HAXOAUTH OTHOILCHUE
BEJINYMH, JAEJUTh BEJIMUYMHY B JAHHOM OTHOIIIEHHH.

Haxoauth 3KCNMepUMEHTAJIbHBIM NMYTEM OTHOLICHHE JJIMHbI
OKPY)KHOCTH K e nuamerpy (IIpu HEOOXOJIMMOCTH C
HaIpPaBJISAIONIEH TOMOIIIBIO).

Haxoaurh Macmitad 1uiaHa, KapThl U BBIYMCIATH PACCTOSHUA,
UCTIONIB3Ys MaciTal ¢ OMOPOM Ha ANTOPUTM y4eOHBIX TEHCTBHIA.
OOBACHATD, YTO TAKOE MPOLEHT, YINOTPeOIsITh 000POTHl peun
CO CJIOBOM «IIPOLICHT». BbIpazkaTh NPOIEHTHI B Jpo0SIX U
IpoOU B MPOLIEHTAX, OTHOIIEHHE JBYX BEJIMYMH B IIPOLIEHTAX.
BbIUMCJISATH TPOLIEHT OT YKCIIA U YUCIIO TI0 €r0 MPOLEHTY.




Oxpyrasitb ApoOM U TPOLEHTHI, HAXOAUTH TNPHOIMKEHHS
yHucesl NMpPU HEOOXOJMMOCTH C HCIHOJIb30BaHUEM BU3YyaJbHOMU
OTIOPBI.

Pemats, 3agaum Ha 4acTH, MPOLEHTHI, HIPONOPLMHU, HA
HaXOXXJeHHE APoOH (IIPOIIEHTA) OT BEMYUHBI M BETMUMHBI IO €€
npobu (TporeHTy), apoOu (MpOIeHTa), KOTOPBIH COCTABISICT
onHa BenuuuHa OT aApyrod. IlpuBoauTh, pa3dupars,
OIIEeHUBATDH PA3JIMUYHbIE PELICHHUs, 3alIUCH PEIIEHUN TEKCTOBBIX
3a[a4 Ipy HEOOXOIMMOCTH C HAIPABIIAIONIEH TOMOIIBIO.
HN3Baexkary wuHpopmamuio ©3 TAOMUMI U JAMATPAMM,
UHTEPIPETHPOBATH TaOJIMYHBIC JaHHBIE, OTIpeNeNsTh
HauOoJIbIlIee U HAMMEHbIIEe U3 MPECTABICHHBIX JAHHbIX.

Harnsanas

reoMeTpus.

Cummerpus
(6 9)

*OceBast cumMmeTpus. LleHTpabHas cuMMeTpHsL.

[TocTpoeHne cuMMETpUYHBIX (BUTyYD.
CuMmMeTpHs B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha yepTexkax M M300paKeHUX, H300PakKATh OT
PYKH, CTPOHUTH C TIOMOIIBIO MHCTPYMEHTOB (UTYpYy (OTpE3OK,
JIOMaHyl0, TpPEYroJbHUK, MPSIMOYTOJIbHUK, OKPY>KHOCTB),
CHUMMETPUYHYIO JaHHOW OTHOCUTEJIBHO TPSIMOM, TOYKH C
HaIIPaBJIAIOLIEH TOMOILBIO.

Haxoauth npumMepbl CHMMETPUH B OKPYKAIOILEM MUPE.
MopnenupoBarh U3 Oymaru 1Be (UIYpbl, CHUMMETPUYHBIC
OTHOCHUTEJIBHO TMpPSMOM; KOHCTPYHPOBATh I'€OMETPUUYECKHE
KOH(UTypaluy, UCTIONb3YsI CBOUCTBO CUMMETPHH, B TOM YHCIIE
C TOMOIIBIO HU(PPOBBIX PECYpPCOB C OMOPOM Ha aIrOpUTM
y4eOHBIX JICHCTBUH.

Boipaxkenust
¢ OykBamMu
(6w

[TpumeneHnue OyKB AJIs 3alMCU MAaTEMAaTHUYECKUX BBIPAXKEHUH U

npeiokeHuil. *byKkBeHHbIE  BBIpAXKECHMUS
[IOACTAaHOBKU™.

bykBennble paBEHCTBA, HaXO0X/IECHUE
KOMITOHEHTa. DOPMYIIbI.

u YHUCJIOBBIC

HCU3BCCTHOI'O

Hcnoab3oBaTh OYKBBI A5 0003HAUEHUS YUCEIN, MPHU 3alKCH
MaTeMaTHYECKUX  YTBEPXKIEHHUH, COCTaBIsATh  OyKBEHHBIC
BBIPXXEHHUS 110 YCIOBHIO 3aauu.

HccaenoBaTth  HECIOXHBIE  YHUCIIOBBIE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI AJIS UX 3aIKCH.

BbIuMc/IATh Y9KUCIOBOE 3HAUYCHHWE OYKBEHHOTO BBIPAKEHUS MPHU
3aJIaHHBIX 3HAYCHUSX OYKB C ONMOPOM HA aNTOPUTM YUEeOHBIX
JIEUCTBUM.

3anuceiBaTh dopmynbi: IepuMeTpa u TJIOIIAU




NpsIMOYTOJIbHMKA, KBaapara; JIUHBI OKPYKHOCTH, IUIONIAAN
KPYyTa; BBINOJHATH BIYMCJIEHHUS 110 3TUM (OopMyIam.
CoctaBasiTb (pOpMYJIbI, BBIPAKAIOIINE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, pACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOUMOCTH; TPOU3BOJUTENBHOCTh, BpeMsi, O00bEM paboTHI;
BBITIOJTHSITH BBIYUCIICHUS 110 3TUM (HOpMyiam.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHUECKOTro
IEUCTBUSL.

Harnsanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTpIpEXYroyIbHUK, IIPUMEPBHI YETBIPEXYTOJILHUKOB.
[IpsaMoyrosbHUK, KBaJapaT: CBOWCTBA CTOPOH,  YIJIOB,
IUaroHaieH.

N3mepenune yrioB. Buabl TpeyroabHUKOB.

[lepumerp MHoroyrompHuka. Ilmomans ¢urypsr. dopmymsl
nepuMeTpa W IUIOIIAAM TpsMoyroipHuka. [lpubnmxénHoe
W3MEpEHHe 1Iomanu Guryp.

*TIpaxTrueckas padota «Ilmomans kpyray™.

N300paxkaTh Ha HEJIWHOBAHHOM W KieT4aTtoil Oymare c
HCII0JIb30BaHNEM YEepPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIbBHUKH c 3aJaHHBIMU CBOMCTBaMH: c
NapauIeIbHBIMU, TMEPHEHINKYIAPHBIMU, PAaBHBIMH CTOPOHAMH,
OpSAMBIMA  yIJIaMH W JIp., PaBHOOEAPEHHBI TpPEyroJbHUK.
Ipennarars 1 00Cy:KIaTh CIOCO0bI, AATOPUTMBbI IIOCTPOCHUS.
HccaenoBarb,  HCIONB3Ys  OKCIEPUMEHT,  HaOJIOJCHHUE,
MOJECIMPOBAaHUE, CBOMCTBAa  IPSAMOYIOJIbHUKA,  KBaJpara,
pa3duBaTh Ha TPEYTOJBLHUKHU C OMIOPOI HAa BOIPOCHBIN TUIAH.
O00CHOBBIBATH, ONPOBEPraTb C MOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUSI O MpPSAMOYIOJIbHUKE, KBaApaTe, Pacrno3HaBaTh
BEPHBIC U HEBEPHBIC YTBEPKICHUS.

H3MepaTh U CTPOUTH C MOMOIIBIO TPAHCIIOPTUPA YIJIBL, B TOM
YHUCJIE B MHOTOYTOJIbHUKE, CPABHMBATH YIJIBI; PACNO3HABATH
OCTpBbIE, IPAMBIE, TYIIbIE, PA3BEPHYTHIE YIJIBL.

Pacno3naBars, U300paxkaTh OCTPOYTOJIbHBIM,
IIPSIMOYTOJIBHBIN, TYIOYTOJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHHMMA  TPEYrOJbHUKH (IIPpH  HEOOXOAUMOCTH C
MCII0JIb30BAaHUEM BU3YaAJIbHOH OIOPBI).

BeruucasrTe IEPUMETP MHOT'OYT'OJIbHUKA, IJI0IAIb
MHOTOYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKHU, Ha PaBHbIC
(GUrypel, HUCHONb30BaTh METPUUECKUE EIUHMILBI HU3MEPEHUS
JUIMHBI U TUIOLIA/IU C OTIOPOI Ha aJITOPUTM y4eOHBIX IEHCTBHM.
Hcnoab3oBaTh NpudIMKEHHOE U3MePeHHe JUIMH U IUIonaien
Ha Kier4aroi Oymare, NpHOMIKEHHOE W3MEPEHUE JITHMHBI




OKPYXHOCTH, IJIOILAIN KPYyTa.

Monoxurenbuble u |Llenple  uynmcma.  *Moayns  umcna,  reomerpudeckas | [IpuBoauTh mpuMepbl HCIOJIb30BAHUS B PEATBHOW JKU3HU
oTpuLAaTe/JbHbIE UHTEpHpeTanus Moayist. YuCIoBbIe TPOMEKYTKU™. MOJIOKHUTEIBHBIX U OTPULATEIBHBIX YHCE.

YHCJIA ToNOKUTETbHEIE W OTpHIATENbHbC uncha. CpaBHEHHE N300pazkaTh Lienble yKcia, MOJIOKUTENBHBIE M OTPULEATENbHbIE
(40 1) TOJI0KUTENBHBIX U OTPULATENbHBIX uncel. Apudmerndeckue | HMCId  TOIKaMI  Ha  HHCIOBOM  MPSAMOM,  HCIOJIR30BATDH
JeHCTBHUS C TIOJIOKUTETFHBIMU U OTPULIATENFHBIMU yicaMy, | [ACOBYIO HPAMYIO UL CPaBHCHUS HHCCIT.

PellieHie TeKCTOBBIX 3a.1a4. I[IpuMeHsiTh NpaBWJIA CPABHEHUS, YNOPSAOYMBATHL LEJIbIC
YHclia; *HaxoauTh MOJIYJb Yhcia™.
®opMyTHpPOBATH MPABUJIA BEIYUCICHHS C MTOJIOKUTEITBHBIMU U
OTPHULIATENIbHBIMU YHCIIAMH, HAXOJMTh 3HAYEHHS YHCIIOBBIX
BBIPAKECHUH, CoZEpIKaINX JEUCTBUSA
C TIOJOXKUTENbHBIMH M  OTPULATEIBHBIMU YHMCIAMH  TpU
HEOOXOIMMOCTH C OTOPOH Ha aJlTOPUTM MpaBUIIA.
IIpumeHsATH CBOWCTBA CIOXEHUSA W YMHOXEHHS  JUIA
npeoOpa3oBaHusl CYMM U IPOU3BEICHU.
IIpencraBiaenue [IpsaMoyronbHass  cucreMa KOOpPIMHAT HA  IUIOCKOCTH. | OOBSICHATh W HJLTIOCTPUPOBATH MOHSATHE IPSIMOYTOJbHON
AAHHBIX KoopanHaThl TOUKHM Ha MIIOCKOCTH, abCIucca U OpIMHATA. CHUCTEMBl ~ KOOpAMHAT  HAa  IUIOCKOCTH,  HCIIOJIb30BaTh
(64) CronbuaThie 1 KPYrOBbIC JHATPAMMbL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM INIOCKOCTU TOYKH H
[Ipaktuueckas padora «IlocTpoeHue quarpaMm. $urypsr 1mo 3aIaHHBIM KOOPJMHATAM, HAXOAMTH KOODIMHATEHI
Pemenne  TEKCTOBBIX  3amad,  coAep)KallMX  JaHHBIE, | TOICK.
Ipe/CTaBICHHbIEC B TAOIHUIIAX U HA TUarpaMMax. Yurate cTonbuaThie u KpYyroBbIC AuarpaMmel,
HHTEPNpeTHPOBATH JaHHBIE; CTPOHUTH cTonbyvarsle
JarpaMMBbl.
Hcnonb3oBaTh MHGOPMANNMIO, MIPEACTABICHHYIO B Tabmuax,
Ha JuarpamMMmax sl pelleHHs TEKCTOBBIX 3alady M 3a1ad u3
pEaTbHOM )KU3HH.
Harasanas *TIpsimoyronpHBIN Napajuienenunen, Kyo, npusma, nupaMmuja, | PacmosnaBarp Ha  yepTexkax, pHCYHKaX, ONHCHIBATH
reoMeTpus. KOHYC, UMIMHAp, Imap u  cdepa.  HM3o0paxeHue | nupamuay, Npu3My, IIKHAP, KOHYC, IIap, H300PakaTh UX OT
durypsol IIPOCTPaHCTBEHHBIX ¢buryp. [Tpumepsr Pa3BEPTOK | pyKH, MOAEJTUPOBATH U3 Oymaru, MIacTUINHA, IPOBOJIOKH U Jp.

B NMPOCTPAHCTBE
O 9)

MHOT'OTPpaHHUKOB, MUJIMHAPA U KOHYCA.

[IpakTnueckas paborta «Co3nanue

MoJeel

¢ Hanpasisitoulelt nomoinsto. [IpuBoANTH MpUMeEpPBI 00BEKTOB
OKPY’KaIOIIEero MUpa, UMEIOLINX (GOpPMbl HaA3BaHHBIX Tell.




IPOCTPAHCTBEHHBIX (DUTYDY.
[Tonsitue oO0BEMA; eawHUIBI U3MepeHHs 00béMa. OO0BEM
PSMOYTOJIBHOTO Mapajuiesenumnena, kyoa, Gopmyinsl o0bEmMa*™.

Hcnonb30BaTh TePMHUHOJIOTHIO: BEpIIMHA, peOpo, TIpaHb,
OCHOBaHME, BBICOTA, PAINYC U IUAMETP, Pa3BEPTKA.

N3yuaTh, UCHONb3ys SKCIEPUMEHT, HaOIIOIEHUE, U3MEpEHHUE,
MOJIEJIMPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIAIBJAATH CXOJACTBA U PA3IHYHUA:
MEXAY NUPaMUION U IPU3MOM; MEXAY LWIHHIPOM, KOHYCOM H
LIapOM.

Pacno3HaBaTh pPa3BEPTKU Mapajulenenunena, Kyba, MpHU3MBI,
NUpaMu/bl, KOHyCa, HWIMHIPA; KOHCTPYHPOBAThH JaHHbIC TEJIA
U3 pa3BEPTOK, CO3JaBaTb HUX MOJEIM C HaIpaBIAOLIEH
MOMOUIBIO.

Co3naBaTh MOAENH IPOCTPAHCTBEHHBIX (uryp (u3 Oymaru,
IPOBOJIOKH, TUTACTHIIMHA U JP.) C OIIOPOM Ha aJrOpUTM YUeOHBIX
NIEUCTBUI.

H3mepsith Ha Mogeasix: JUIMHBI pEOEp MHOTOIPaHHMKOB,
JMaMeTp 1apa.

Borunciasite mo  ¢gopmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiesenunena, Ky0a; MCIOJIb30BaTh €IWHUIBI HW3MEpEHUs
00B€Ma; BBIMHCIATH OOBEMBI TEJ, COCTABJICHHBIX M3 KYOOB,
NapaJuIeICIUIECIOB; peliaTh 3aa4i C PEaJbHbIMUA JaHHBIMU C
OTIOPOi Ha CTIPaBOYHYIO HH(POPMALHUIO.

IoBTOpEHME,
00001IEHME,
CHUCTeMaTH3alUsA
(20 v)

[ToBTOpEHHE OCHOBHBIX TMOHATHI W METOIOB KypcoB 5 u 6
KJIaCCOB, 00OOIICHNE  CUCTEMATH3aIIUs 3HAHUH.,

Bourumncasites 3HAYCHUS BBIPAXKECHHUI, coeprKaIInX
HaTypajbHbIE, IIEJIbIe, TOJOXUTEIbHbBIE U OTPULATEIbHBIC
yHclia, OOBIKHOBEHHBIE U JECATHYHbIE JpOOU, BBINOIHSITH
npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH MPH HEOOXOIUMOCTH C
HaIPABJISIONICH TOMOIIIBIO.

BeiOupars  cmocod  CpaBHEHUs  4YHCEll,  BBIYMCIICHMIA,
NpPUMEHATh CBoOiicTBa apudmMernyeckux JEHCTBUN A
palroHATN3alUN BHIYUCICHU.

Pemath mpocTeiilime 3agauM U3 pEATbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKue 3HAHUS JUIA PEIICHUS 3a1a4 U3
JIPYTUX NPEIMETOB.

Pemath npocreiiiume 3a1a4i pa3sHbIMHU CIIOCO0aMHU.




OcyumiecTBASTH CAMOKOHTPOJIb BBIIOJHAECMBIX JEUCTBUM H
CaMOIIPOBEPKY PE3yJIbTaTa BIYMCICHUN.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (IIO TOAAM OBYYEHMUS)

7 kaacc (ae menee 102 u)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4Hci10

OcHoOBHOe coep:kaHue

OcHoOBHbIE BH/IbI 1eITEJILHOCTH 00y4a0IIMXCS

4acoB)
Yucnan [TonsaTHe panmoHaNIbHOTO YKCTA. CucreMaTu3upoBaTh u odoramarb 3HAHUS 00
BbIYMCJICHUSI. Apudmerndeckue IEHCTBHS C pAIMOHAIBHBIMU YHUCIAMU. | OOBIKHOBEHHBIX U JECATUYHBIX IPOOSX.
PaumonanbHbIe CpaBHeHue, yNOpsIOYMBAHUE PAllMOHAIBHBIX YHCEIL. CpaBHMBATBH H YHOPSAI0YMBATH APO0OH, IPeoOPa30BbIBas MPH
quciaa CreneHb C HATYpAJTbHBIM MTOKA3aTEIEM. HEOOXOAUMOCTH  JIECATHYHBIE JpOoOM B  OOBIKHOBEHHBIC,
(254) Pemienne oCHOBHBIX 3ajau Ha JApPOOH, MPOLEHTHI U3 PEalbHOH | OOBIKHOBEHHbIE B JIECATUYHBIC, B YAaCTHOCTH B OECKOHEUYHYIO

IIPAKTUKH.

IIpu3naku  #EeIMMOCTH,  Pa3IOKECHUS
HaTypaJIbHBIX YHCEIL.

Peanbuble 3aBUCUMOCTH. [Ipsimas
IIPONOPLUOHAIBHOCTH.

MHOXUTCIN

JECATUYHYIO IPOOb.

IIpumensaTe  pasHooOpasHble  CIOCOObI M NPHEMBI
BbIYUCJICHUS] 3HAYEHUH JPOOHBIX BbIPA'KEHUM, COIECPKAILNX
OOBIKHOBEHHBIE H  JCCATHYHBICE JApOOU: 3aMEHATh MpH
HEOOXOAMMOCTH  JECATUYHYIO  JIpoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JIECATUYHOM, IPUBOJUTH BhIpaKeHUE K (opme,
HauOosiee ymoOHOM JUIsi  BBIYMCIICHHH, MpPeoOpa3oBHIBATH
IpOOHBIE BBHIPAKEHUS HA YMHOXXCHHE W JCICHUE IECSITHYHBIX
npo0ei K MEeHCTBUSIM C LETBIMH YnciaMu (TIpH HEOOXOIUMOCTH
C HaNpaBJIAIOUIEN TOMOIIBIO).

I[IpuBoauTHL 4yHCIOBbIe U OyKBeHHble NMPHUMEPbI CTEIICHHU C
HATYpaJIbHBIM TIOKa3aTelieM, OOBSCHSS 3HAUYCHUS OCHOBAHUS
CTEMEeHH U TMOKa3zaTessl CTENeHH, HAXOAUTh 3HAUECHUS CTEleHel

Biza a" (@ — mo6oe PalHOHAIBHOE YHCIO, N — HATYPATBHOS
YHUCJI0) C OMOPOM HA CIIPABOYHYIO HHGOPMAIIHIO.




IloHnMars cMbIca 3anMcH 0OJBIIMX YHCEJ € MOMOIIbIO
JeCATHYHBIX Apo0ei u creneHel yuciaa 10, IpUMeHATs UX B
peajJbHbIX CUTyalusIX.

IIpuMeHSATH IPU3HAKY JETMMOCTH, Pa3JI0KEHHSI HA MHOXKHUTEIIN
HATypaJbHbIX YHCET.

Pemars, mpocreiimme 3agaudM  Ha  4acTH, IIPOLICHTBHI,
MPOMOPIIMHU, Ha HAXOXKIEHUE TPOOH (MIPOIEHTAa) OT BEIHMYUHBI U
BeMMYMHBI 10 €€ apoOu (mporeHTy), ApoOu (MpoIeHTa),
KOTOPBIM COCTABJISIET OJHA BelIUYMHA OT Apyroi. IlpmBoauts,
pa30upaThb, OLEHUBATDH PA3ITMYHBIC PEIICHUS, 3AMCH PEILICHUN
TEKCTOBBIX 3aj1a4.

Pacno3dHaBatb M OO0OBSICHATBL, OIIMPAsACh HA OIPEHCICHUS,
OpsIMO  TIPOTIOPIIMOHATIBHBIE W OOpaTHO MPOMOPIIMOHATHHBIC
3aBUCUMOCTH MEX]y BEJIMYMHAMH; NPUBOJAUTH MPUMEPHI ITUX
3aBUCHUMOCTEH M3 pEabHOTO MHpa, W3 JPYTUX Y4eOHBIX
PEIMETOB.

Pemwats npocreilivie NpakTHKO-OPMEHTHPOBAHHbIE 3a1a4H
Ha  JApo0dW, TPOUEHTbI, MNPSAMYKWW H  00paTHYIO
NMPONOPUNOHAIBLHOCTH, IPONOPLHH.

AuredOpanyeckue
BbIPaKEeHUS
(27 9v)

bykBennble  BhlpaxkeHusa.  Ilepemenneie.  JlomycTumbie
3HA4YCHUS NIEPEMEHHBIX. DOPMYIIBL.

[IpeoOpa3zoBanrie OYKBEHHBIX BBIPAKEHUN, PACKPHITHE CKOOOK
U IPpUBCACHUC HO,Z[O6HI:IX cJlaracMbIX.

CBolicTBa CTENEHH C HATYPAJTIbHBIM MOKA3aTEJIEM.
MHuorouieHsl. CJIO)KCHI/IC, BbIYUTAHUC, YMHOKCHHC
MHOTO4YJIeHOB.  DOpMyJbl  COKPAIIEHHOTO  YMHOXKEHHS.
Pa3noxxenne MHOro4jeHOB Ha MHOKUTEIIH.

OBaagern HA 0a3zoBoM YPOBHe anreOpandeckoin
TEPMUHOJIOTHEN W CHMBOJIMKOW, NMPUMEHSITb €€ B IIpolecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxonuthb 3HaueHUs OYKBEHHBIX BBIPDAKEHHH NPH 3aJaHHBIX
3HA4YEHUSAX OYKB; BBIMOIHATH BEIYUCICHUS 11O (hopMyIam.
BbINogHATH TPe0Opa30BaHuUs LENIOTO BRIPAXKEHUSI B MHOTOUJICH
NPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, paCKphITHEM CKOOOK.
BbINOJHATL YMHOXXEHHE OJHOYJIEHA HAa MHOIOWIEH U
MHOIO4JIEHa Ha MHOTOYJICH, MPUMEHATH (HOpMysbl KBajapaTa
CyMMBl M KBaJpaTa pa3HOCTH C ONOpPOH Ha CIPaBOYHYIO
nHpopMaIuio.

OcymecTBASTh Pa3I0KEHUE MHOIOWIEHOB Ha MHOXHUTEIN
IyTEM BBIHECEHUS 32 CKOOKM OOIIEro MHOXKUTEJIS, IPUMEHEHUS
GopMynbl  pa3sHOCTH KBaapaToB, (OpMYyNT  COKpPAIIEHHOTO




YMHOXEHHS C ONIOPOM Ha CIIPABOYHYIO WH(DOPMALIHIO.
IIpumeHsiTh MpeoOpa3oBaHWE€ MHOTOWIEHOB JMJIs pPELICHUS
Pa3IMYHbIX 3ada4 W3 MATCMATHUKH, CMCIKHBIX HOPCIMCTOB, H3
pEaTbHOM MPaKTHKH.

3HAKOMHTHCS ¢ HCTOPHEI Pa3BUTHS MATEMATUKH.

YpaBHeHust
U HepaBeHCTBA
(20 v)

VYpaBHeHue, IpaBuiIa npeoOpazoBaHus YpaBHEHUS,
PaBHOCUIIBHOCTH YPaBHEHUM.

JIuHeitHoe ypaBHEHUE C OJTHOW MTepEMEHHOM

MIEPEMEHHOM, pELICHUE JIMHEUHBIX YpaBHEHUN. Pemenne 3agau
C TTIOMOUIBIO YPaBHEHHU.

*JluneiiHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMHU U €T0 rpaduk™.
CucreMa JIByX JUHEUHBIX YpaBHEHUH C ABYMS IMEPEMEHHBIMH.
Pemenne cucreM ypaBHEHHI CIIOCOOOM TMOJCTAaHOBKU U
CIIOCOOOM CIIOKEHHS.

Pemath JMHENHOE YypaBHEHHME C OJHOW TNEPEMEHHOM,
npuMeHsiss MpPaBWJIa IEpexoJa OT HMCXOAHOIO YpaBHEHUS K
paBHOCWJIBHOMY eMy Oojee mnipoctoro Buma. IIpoBepsiTh,
SIBJISIETCS JTU KOHKPETHOE YMCIIO KOPHEM ypaBHEHUSI.

IHonOupars mpuMepbl AP YHUCEI, SBIAIOLIUXCSA PELICHUEM
JUHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

CTpouth B KOOPIWHATHOW IUIOCKOCTH TpaduK JIHUHEHHOTO
YpaBHEHUS C JIByMS TMEPEMEHHBIMH (TMpU HEOOXOIUMOCTH C
HCIIOJIb30BAHUEM CMBICIIOBOW OMOPHI); MOJIB3YACH Ipadukom,
NMPUBOJAUTH NPUMePbI PELLIECHUs YPABHEHUS.

HaxoauTh pelieHHe CUCTEMBI JIBYX JIMHEMHBIX YPaBHEHHM C
IBYMsI TIEPEMEHHBIMH C ONOpPOW Ha alTOpPUTM Yy4eOHBIX
NIEUCTBUI.

CocTaBifITh U pelIaTh YPaBHEHUE WIHA CUCTEMY YPABHEHHH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1auyd IOJYyYEHHBIM pe3yiapTaT C OINOpOM Ha
BOIPOCHBIH TJIaH.

Koopaunarsi
U rpadukm.
DyHKUMH
(24 9)

Koopaunata Touku Ha mnpsMoil. YuMCIOBBIE TNPOMENKYTKH.
PaccTosinue Mexay 1ByMsl TOUKaMH KOOPJIMHATHON MIPSIMOM
[IpssMoyronbpHas cucremMa KOOpAMHAT Ha IJIOCKOCTH. [Ipumepst
rpagukoB, 3amaHHBIX (QopMmymnamu. UreHue TpadUKOB
peanbHbIX 3aBUCUMOCTEN.

[Tonsitue Qynkmuu. I'padux dyakumu. CBoicTBa (PyHKITHH.
Jlunetinast  ¢ynkuus. IlocTpoenue rTpaduka JTUHEHHOM
byukuuu. I'paduk pynkmun y = kX + b,

HN3o6paxkaTs Ha KOOPJAMHATHOU IpsAIMOI TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KHU,
MHTEPBAJIBI; 3alIMCHIBATH UX Ha alreOpanyecKoM s3bIKe.
OTMeyaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpJAWHATaM; CTPOUTh TI'paUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJ]aHHBIX (OopMyJlaMH, B TOM 4YHCJIE C MOMOIIbIO LUPPOBBIX
1a0opaToOpui.

IIpuMeHsiTh, M3y4aTh NPeMMYLIECTBA, WHTEPNPETHPOBATH
rpaduueckuii crocod MpeaACTaBIeHUs U aHaIu3a pa3HooOpa3Hon
YKU3HEHHOW MH(POPMAIIHH.




OcBanBaTth Ha 6a30BOM ypOBHE NOHATHE (PYHKILIUH, OBJIA/IEBATh
(G YHKIIMOHATLHON TEPMHHOJIOTHUEH.

Pacno3naBath jmHeliHy0 QyHKuuio Y = kX + b, onmuceiBaTh
e€ CBOWMCTBA B 3aBUCUMOCTH OT 3Ha4eHUi Kod(duireHToB K u b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM IPaBUIIA).
Crpours rpaduku TuHeHHON QyHKIMH, pyHKIMU Y = KX + b
Hcnoab3oBars HU(pPOBbIE pecypcbl Il ITOCTPOCHHS
rpagukoB PyHKITUN U U3YICHUS UX CBOMCTB.

[IpuBoguTE HpUMEpPHI JIMHEHHBIX 3aBUCUMOCTEN B PEANBHBIX
npolueccax U sSBJICHUSIX.

IloBTOpPEHME IIoBTOpEHHE OCHOBHBIX NOHATUM M METOLOB Kypca 7 Kiacca,
1 00001eHue 000011eH1e 3HAaHUH.
(69)

BbiOnparh, NpPHMEHATH CHOCOOBI  CPaBHEHUS  YHCEIL,
BBIYUCIICHU, npeoOpa3oBaHUM  BBIPAKEHUW,  PEHICHUS
YpaBHEHHI TPU HEOOXOIUMOCTH C HAIPABIISIONMIEH TOMOIIBIO.
OcyuiecTBASTH CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUM H
CaMONPOBEPKY pe3yjibTaTa BBIYUCICHHUH, INpeoOpa3oBaHUH,
MTOCTPOECHU.

Pemiate mpocreiilime 3agauM U3 pEaIbHOM  JKU3HY,
NPUMEHATh MaTeMaTH4YecKHe 3HAHMSA Ui PEIICHUS 3a1a4 U3
JIPYTUX IPEIMETOB.

Pemars mnpocreiiliMe TEKCTOBbIE 3aJa4d, CPABHUBATD,
BBIOMPATH CIOCOOBI PELIECHUS 3aa4H.

8 kaacc (e menee 102 u)

Ha3zpanue
pasnesa (TemMbl)

OcHoBHoOe cogepkaHue
Kypca (4Hci10

OcHOBHBIE BU/IBI 1eSITeIbHOCTH 00y4al0IMXCH

4acoB)
Yucna u KBagparHelii  KOpeHb ~ M3 4HUCIA. *Tlonsitue 06 | @opMy.IHPOBATH OMpeAe/ieHHe KBAaJPaTHOrO KOPHS U3 YUCIA,
BBIYHCJICHHS. UppalMOHAIbHOM  uHcie.  JlecATHYHblE — MPHUONIMKEHHA | apu(METUYECKOrO KBAaJPAaTHOTO KOPHS IPU HEOOXOAUMOCTH C

KBagpartHbie UpPpaLMOHATILHBIX YHCE.

BU3yaJIbHOU OIIOPOM.




KOpHH
(15 9)

JleiictButenpHble uncia. CpaBHEHUE IEHCTBUTEIIBHBIX YUCET™.
Apudmerndeckuii KBaapaTHBINH KOPEHb.

VpaBHeHue Buja X2 = a.

CaoiicTBa apupMeTHUIECKUX KBaJIpaTHBIX KOpHEil.
[IpeoOpa3oBaHre  YHCIOBBIX  BBIPAKEHUH,  COAEpKAIMIUX
KBaJPaTHBIE KOPHHU.

I[IpuMeHATH ONEpALMIO H3BICYCHHS KBAAPATHOIO KOPHS U3
Yucia, HCMOJb3Y IPU HE00X0AUMOCTH KAJIBKYJISTOP.
OueHuBaTh KBaJpaTHbIE KOPHHM LEJIBIMH  4YHUCIAMH U
NECATUYHBIMU JPOOSIMHU.

CpaBHMBaTh W  YHNOPSAAOYMBATL  PAlMOHAJILHBIE U
VPPALMOHAIIBHBIC YHCIIA, 3aIIMCAHHBIE C IIOMOIIBIO KBaJAPaTHBIX
KOpHEH npy He0OXOAMMOCTHU C HAMPABIISAIONIEH TOMOIIBIO.

HccaenoBarh ypaBHEHHE x2 = a, HAXOAWUThb TOYHBIE U
npubimxEHHbIe KopHU pu a > 0.

HccaenoBarh CBOMCTBA KBAJPAaTHBIX KOPHEW, IIPOBOAS
YHUCIIOBBIE SKCIIEPUMEHTHl C HCIOJIb30BAaHUEM KaJbKyJIsATOpa
(koMITBIOTEPA).

IIpumeHssiTh cBoiicTBA apu(MeTHUYECKHMX KOPHeH ISt
npeo0pa3oBaHus BbIPAKEHUI.

BoinoiHATL mpocTeiilmue mnpeoOpa3oBaHUsl BBIPAKECHMUI,
coJiepXallnuxX KBaJpaTHble KOPHU. BbIpakaTh mepeMeHHbIE W3
TEOMETPUUYECKUX U (PU3NYECKUX (HOPMYI MPU HEOOXOIUMOCTH C
OIIOpPOH Ha IPABUIIO.

BbIuucjasaTh 3HAYEHUS BBIPAKEHUN, COAECPKAIIUX KBAIpPaTHBIE
KOPHH, UCTIOJB3YS IPU HEOOXOIUMOCTH KaITbKYIISITOP.
HUcnoab3oBaTth B XOA€ pelIEHUs 3a7a4  dJEMEHTapHbIE
MPEJICTABICHUS, CBSI3aHHBIE C MPUONMKEHHBIMU 3HAUCHUSIMU
BEJIMYHH.

3HAKOMUTHCS C UCTOPUEN pa3BUTHS MATEMATHKH.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ IeJbIM
nmoKa3arejieM
(74)

Crenens c 1enbM okazareneMm. CTaHaapTHas 3alUCh YUCIA.
Pa3mepsl 00BEKTOB OKpykaromero Mupa (0T dJIeMEHTapHBIX
YaCTHII 10 KOCMUYECKUX OOBEKTOB), JITUTEIBHOCTh MPOIIECCOB
B OKPY’KAIOIIEM MHUE.

CBoliCcTBa CTCIICHH C IICNIBIM IIOKA3aTEIICM.

DopMyJIMPOBATH ONpe/e/ieHHe CTCIICHU C LIEJIBIM II0Ka3aTelIeM
(Tpu HEOOXOAUMOCTH 1O BU3YaJIbHOM OTIOpe).

IpeacraBasary 3amuch OOJBIIMX M MajbIX 4YHCEN B
cTaHgapTHOM Bujae. CpaBHMBATh 4YHCIa U  BEJIUYUHBL,
3allMCaHHBIC C UCIOJIb30BaHueM cTereHu 10.

Hcnoab3oBaTh 3amMch 4YHCEI B CTAaHAAPTHOM BHJAC IS
BBIPQXCHHUS pa3MepOB OOBEKTOB, NIUTEIBHOCTH IPOILECCOB B
OKPY’KaOIIeM MHDE.




DopMyJIHMPOBaTh, 3allUCLIBATL B CHMBOJIHYECKOH (popme U
WLTIOCTPUPOBATH NMPHUMEPAMM CBOMCTBA CTEINEHU C LENbIM

nokazareiaeM (MpU  HEOOXOAMMOCTH C  HCIOJb30BAHUEM
BU3yaJIbHOW OTIOPHI).
IIpumMensiTh  cBOWCTBA CTENEHH JUII  IpeoOpa3oBaHUS

BBIPDAKEHHM, COJIEpKAIIMX CTENEHU C LENBIM I0Ka3aTeleM C
UCIIOJIb30BAaHUEM  CIIPAaBOYHOW WHGPOpMAuu. BbINOJHATH
JeficTBUSl C YUCIAaMM, 3alMCAaHHBIMU B CTaHIAPTHOM BHIE
(YMHOXEHUE, JIeJICHHEe, BO3BEICHUE B CTEIICHB).

Auareopanuyeckue |KBanpaTtHeiii TpéxuneH. Pa3noxkeHne kBaapaTHoro TpéxwieHa|Pacmo3HaBaTh  KBaJpaTHbBIM  TPEXWIEH,  yCTAHABIMBATH

BbIPAKEHUSI. Ha MHOXUTEIIN. BO3MOKHOCTB €0 Pa3jI0KEeHUsI HA MHOKUTEIH.

KBaaparubiii PackaaapiBaTh Ha MHOKHMTEJIM KBAJPATHBIM TPEXWIEH C

TPEXUJIeH HEOTPUIATENFHBIM JUCKPUMUHAHTOM TIPU HEOOXOJAUMOCTH C

(S v) ONOpOH Ha AITOPUTM IpaBUJIA.

Adareopanueckne | AnreOpanyeckast ApoOb. JlomycTUMBIE 3HaYCHUS IEPEMEHHBIX, | 3anuchIBaTh alredpandeckue BeipakeHus. Haxoautb 06mactb

BbIPasKeHMH . BXOIAUIMX B anreOpanyeckue BblpakeHus. (OCHOBHOE |OIMpeaeaeHHs palliOHAILHOTO BhIPAKEHUS.

Adaredpanyeckasi | CBOICTBO anredpanueckoii qpodu. CokpaieHue qpooeit. BBINOJHATHL YUCIIOBBIE MOJCTAHOBKH M BBIYHCJATH 3HAUECHUE

ApoOH Cnoxenue, BBIYMTAHUE, YMHOKEHHE u JiesieHue | Jpoou, B TOM YHUCIIE C TIOMOIIIbIO KaIbKYJISATOpA.

(15 49) anreOpanyecknx ApoOeit. I[IpeoOpasoBanue BeIpakeHUil, | @OPMYJIHPOBATH OCHOBHOE CBOWCTBO anredpanueckoil apodu

coJiepKalux anredpandyeckue Ipoou. U IPUMEHATH €T0 /715 MpeoOpa3oBaHus 1poOeit.

BbINOJHATL JAeiicTBUSI C anreOpanyecKuMH JIpoOsIMH TIpH
HEOOXOAMMOCTH C HampaBjsiomeld momMomibio. [IpuMeHaTsh
npeoOpa3oBaHus BBHIPAKECHUN UL pellieHus 3a1ad. Beipaxkarth
nepemMeHHbie 13 Qopmyn (PpuU3NYECKUX, TE€OMETPUUYECKUX,
OTHCHIBAIONINX OBITOBBIE CUTYallMH) TPU HEOOXOAUMOCTH C
HaIPABJISIONICH TOMOIIIBIO.

YpaBHenust KBagpatHoe ypaBHeHue. HenosiHoe kBaapaTHoe ypaBHeHHE.|Pacmo3HaBaTh KBaJpaTHbIE YpaBHEHHS.

U HepaBeHCTBA. ®opmyina KOpHEH KBaJpaTHOro ypaBHeHus. *Teopema Buera™. |3anucpiBaTh (opMyJsly KOpHEHl KBaJpaTHOIO YpaBHEHWS,

KBanpartnbie Pemienue  ypaBHeHHW,  CBONAIIMXCS K  KBaJpaTHHIM. |pelllaTh KBaJpaTHbIe YPaBHEHHWsl — IOJIHbIE U HEMOJHbIE (C

yYpaBHeHHS [pocreiime ApoOHO-pallMOHAIEHBIC YPAaBHEHUSL. UCIIOJIb30BaHUEM CIIPABOYHOM MH(POPMALINN).

(154) PemieHne TEKCTOBBIX 3a7ad ¢ MOMOIIBIO  KBagparHbIX | [IpoBoauTh  mpocreiilime  Mccilel0BaHUSI  KBAaJpaTHBIX




YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaAPAaTHBIM, ¢ IOMOULIBIO
npeoOpa3oBaHUil M 3aMEHOW TIEpEeMEHHOH ¢ Oomopoil Ha
QJITOPUTM IIPaBUIIA.

Ha6uonaTh M aHAJIM3MPOBATH CBA3b MEKAY KODHSAMU U
Kod(puImeHTaMu KBaAPaTHOTO YpaBHEHUSI.

*TIpumeHsATh TEOpEMY Buera U1 pelLIeHns
3a/1a4 (C UCTIOIB30BaHUEM O0pa3ia)™.

Pemath TekcTOBBIE 3aJayd aNreOpanvyeckuM CrocoOoM:
HEPEXOAUTh OT CIIOBECHOM (OPMYIHMPOBKHM YCIOBHUS 3aJaud K
anreOpanyeckoi MoJeNnu MyTEM COCTaBJICHUS ypaBHEHUs (TIpU
HEOOXOAMMOCTH C  HalpaBJSIOMICH IOMOIIBIO);  peIIaTh
COCTaBJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS aIreOphl.

YpaBHeHus JluHeliHOE ypaBHEHHE C JABYMS I€PEeMEHHBIMHU, €ro Tpaduk, | Pacmo3HaBaTh TuHEHHbIC ypaBHEHHS C IBYMsI IEPEMEHHBIMHU.
U HEpaBeHCTBA. IIPUMEPHI PEILICHUS] YPABHEHUH B LICNIBIX YHMCIIAX. Crpouth rpapukyd JHUHEHHBIX YpaBHEHHH, B TOM 4HCIE
Cucremsl Pemenne cucreM [ABYX JIMHEHHBIX YpaBHEHMH C JABYyMs |MCHOJb3ysi HH(PoOBbIe pecypchl (IIpU HEOOXOJUMOCTH C
YPaBHeHUil nepeMeHHbIMH. [IpuMepbl pelieHus CUCTeM HEJIMHEHHBIX | OMOpoil Ha aJTOpUTM YUeOHBIX IEHCTBUI).
(13 v) YpaBHEHUU C IBYMsI IEPEMEHHBIMM. Paziuyarhs napaimsienbHble U NEPECEKAIOIIUECS NPSMBIE MO UX
*T'paduueckas  UHTepOpeTanusi ypaBHEHUS C  JABYMs|ypaBHEHUSIM.
NIEPEMEHHBIMU U CUCTEM YPABHEHUM € ABYyMs IEpEMEHHBIMU ™. | PemiaTh cucTeMBbl [BYX JMHEMHBIX YpaBHEHMH C ABYMs
Pemenne TeKCTOBBIX 3aJ1a4 C MOMOIIBIO CUCTEM YPABHEHUH. MIEPEMEHHBIMU TIOJICTAHOBKOU U CIIOKEHHUEM.
PemaTh npocTeiire CUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SBJSIETCS TUHEHHBIM IIPU HEOOXOMMOCTH C HaIpaBIsIoLIEei
IIOMOILBIO.
*TIpuBoauTh rpadUUecKyl0 HHTEPNpPeTANUI0 PEIICHUs
YPaBHEHUS C JBYMsI INEPEMEHHBIMH U CHCTEM YPAaBHEHHH C
JBYMSI TIepEMEHHBIMU.*
Pemath TeKCTOBBIE 3a1a4l ANTeOPanYeCKUM CIIOCOOOM.
YpaBHenust YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIHpPOBaTH cBoiicTBa YHCIIOBBIX HEPABCHCTB,
U HEpPaBeHCTBA. HepaBenctBo ¢ ogHOM nepeMeHHOW. JIMHEHbIE HEPABEHCTBA C | MJUTIOCTPUPOBATh UX HA KOOPAUHATHOW MPSAMOM.
HepaBencrBa OJIHOM TMepeMeHHOM u ux pemeHue. CucteMpl JHMHENHBIX | [IpuMeHSATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHNUS 3a/1a4.




(12 1)

HEPaBEHCTB C OJHOU IIEPEMEHHOM U UX pELICHUE.
N3o00pakeHune pernieHus JMHESHHOTO HEPAaBEHCTBA M UX CHUCTEM
Ha YKMCIIOBOU IIPSIMOM.

PemiaTp JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300pakaTh pelieHne HEPAaBEHCTBA HA YMCIOBOM MPSMOIA.
PemaTh cucTeMBbI JIMHEHHBIX HEPABEHCTB, N300pakaTh pelIeHUE
CHCTEMbl ~ HEpPABEHCTB  HA  YHCJIOBOM  MpAMOM  MpH
HEOOXOIUMOCTHU C BU3YAIBHOH OMOPOH.

DOYyHKIUH.
OcHoBHbBIE
NOHATHS
(S9)

[Tonsitne ¢ynknun. OOMacTh omnpenencHUuss W MHOXKECTBO
3HayeHud pyHkunu. CrnocoOsl 3a1anus GyHKINH.

I'padux ¢ynkmuu. CpoiicTBa (QPyHKIIMH, WX OTOOpaKEHHE Ha
rpaduxe.

Hcnoab3oBaTh  (QYHKUMOHAIBHYI0  TEPMHUHOJOTHIO  H
CHMBOJIHKY.

BoruucasaTs 3HaYeHuss QyHKIMH, 3aJaHHBIX (popMynamu (TIpu
HEOOXOUMOCTH UCIOIB30BaTh KaJbKYIATOP); COCTABJATH
Ta0IUIbI 3HAYEHHI (YHKITUH.

CtpouTh no Toukam rpaguku QyHKIUIL.

OnuceiBaTh cBOMcTBAa (YHKIIMU HA OCHOBe €€ rpaduueckoro
OpPEJCTaBICHUA TPH  HEOOXOIUMOCTH C  HaNpaBISIONIEH
MTOMOILBIO.

Hcnoan3oBarh  QYHKIHOHATIHHYI0  TEPMHHOJIOTHK) W
CHUMBOJIMKY.

HccnenoBarh mpuMepbl TpapuKOB, OTPAKAIOUIUX pealbHBIC
npoueccsl U sABiacHUA. [IpuBOAUTHL NpHUMepbI NPOLECCOB U
SIBJIEHUH C 3aJaHHBIMH CBOHCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHBIE POrPAMMBI [UIS TOCTPOEHUS
rpaduKoB PYHKIIUI U U3yYCHHS UX CBOICTB

DOYyHKIUH.
Yucaosbie
byHkunun
O 9)

Urenne wu moctpoeHue rpadukoB GyHKumd. [Ipumepsr
rpaduKoB QYHKIUH, OTPAsKAIONINX PeaIbHbIEC IPOIIECCHI.
@OyHKIMK,  ONHUCHIBAIONIME  MpSIMyl0 M 0OpaTHyIO
NPONOPLHMOHATBFHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepboma.
I'paduk dysKIIEY = X2

Oyukuuuy = X2,y = X3y = V/x,y = S; *rpaduueckoe

pelleHre ypaBHEHUHN U CUCTEM ypaBHEHUI.™

Haxoauthb ¢ mnomombio rpaguka QyHKINY 3HAUEHUE OJTHOM U3
paccMaTpUuBaCMbIX BCJIMYHH 110 3HAYCHUIO I[perﬁ.

B HecloXHBIX ciydasx BbIpa:kaTh (opmMyJioil 3aBHCHMOCTH
MCKAY BCIMYNHAMU.

OnucpiBaTh XapakTep MU3MEHEHUS OJHOW BEJIIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHHS APYrou

Pacno3snaBath BuAbl u3ydaeMmblx (QyHknui. Iloka3pIiBaTh
CXeMATH4YeCKH TI0JIO)KEHUE Ha KOOPJAMHATHOM IUIOCKOCTH
rpaduxoB yHKIHIT BHIA: y = X2, y = x5,

y=qx ¥y =

X &=




Hcnouab3oBarh pyHKIHOHAIBHO-TPaHYECKUE
npeacTaBJIeHus 1 PEIICHUS U UCCIENOBAaHUs YPAaBHEHUN U
CUCTEM ypaBHEHUM.

IpumensiTe nudpoBbIe pecypchbl U MOCTPOSHUS TpapuKoB

GyHKINH.

IToBTOpEHUE
U 00001IeHue
(6w

[ToBTOpEHHE OCHOBHBIX TMOHATHII W METOJIOB KypcoB 7 UM 8
KJIaCCOB, 0000IICHNE 3HAHMIA.

IIlpuMeHATH €HMOCOOBI CPAaBHEHUS YHCEJ, BBIYMCIICHHI,
npeoOpa3oBaHuil BBIPAXEHUH, pEIICHUs] YpaBHEHUI.
OcyuiecTBASTH CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUM H
CaMONPOBEPKY pe3yjibTaTa BBIYUCICHHUH, MNpeoOpa3oBaHUH,
MTOCTPOECHU.

Pemiate 3agayd M3 peaJbHOM  KU3HHM, NPHUMEHATH
MaTeMaTU4YeCcKUe 3HaHUs Ui peleHus 3aJad U3  JpYyrux
IIPEIMETOB.

Pemarb TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOUPATH CIOCOOBI
pelIeHus 3a1a4H.

9 kiacc (ae meree 102 )

Ha3zpanue
pasnesa (TemMbl)
Kypca (4Hci10
4acoB)

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

Yucaa n
BbIYNCJICHUS.
JlelicTBUTEILHBIE
quciaa

0w

PannonanbHbIe yncia, *uppanroHaTbHbIC YHUCIa, KOHSYHBIE U
OECKOHEUYHEIE IECSITHYHBIE poowu. MHOX€eCTBO
JEUCTBUTEIBHBIX  YHCEI; JCHCTBUTEIBbHBIE UHCIIA  KakK
OCCKOHEUHBIC JecATUYHBIE npobOu. B3auMHO oJHO3HAYHOE
COOTBETCTBUE MEXK]y MHOXKECTBOM JACHCTBUTEIBHBIX YHCENl U
MHO>KE€CTBOM TOYEK KOOPJAUHATHOUN MPSIMOM.

CpaBHeHUE  JCUCTBUTENBHBIX  4YHCET,  apUPMETHUCCKHE
NIEWCTBUSA C NEUCTBUTEIBHBIMA YHUCIAMU.*

[Tpubnuxénnoe 3HAYCHUE BEJIMYMHBI, TOYHOCTb

PasBuBarh mnpeAcTaBJeHHA O 4YHCIAX: OT MHOXECTBA
HaTypaJbHbIX YHCEN 10 MHOKECTBA JEHCTBUTEIbHBIX YUCET.
O3HaKOMHUTBCH c BO3MOXKHOCTBIO MIPEACTABICHUS
JEHCTBUTEIILHOTO YHCIIa KaK OECKOHEYHOM JEeCATUYHON IpoOH,
NPUMEHSITh JECATUYHbIC TNPUOIIKEHUS PAlMOHAIBHBIX U
MppaloOHaJIbHBIX YUCEN.

*3anucbIiBaTh, CPaBHMBAThH H YHOpPSi104YMBATh
JIeMCTBUTENIbHEIC YHCIa™,

BbInoaHsATL, coueTas YCTHbIE W IHCbMEHHBIE IPUEMBI,




NpUOIINKECHHUS.

OkpyrieHue 4Yuces.

BBIYHUCIICHUN.

[lpukuaka W OIEHKAa pe3ylIbTaToB

apugMeTHYeCKHe JeHCTBUA C DPAlMOHAILHBIMU YHCIAMU;
HAXOAUTH 3HAYEHUS CTENECHEH C LEIbIMUA IIOKa3aTesIMH U
KOpHEH; BBIYMCJISTh 3HAYCHUS YUCIIOBBIX BBIPAXKECHUN.
[MoayuuTsh mnpeacTraBiieHHe O 3HAYMMOCTH JECHCTBUTEIBHBIX
YUCCII B HpaKTHHGCKOﬁ ACATCIIBbHOCTH YCJIOBCKA.
AHaJIM3MPOBATh M [eJIaTh BBIBOABLI (IIOCTA€ COBMECTHOIQ
aHAJIN3a) O TOYHOCTU MPHUOIMKEHHS ICHCTBUTEIHLHOTO 4YHCIIA
IIPY PEIICHUN 3a1ay.

OxpyrasiTe JEHCTBUTEIBHBIC YHCIIA, BHINOJHATH NPUKUAKY

pe3yapTaTa  BBIYMCICHHM, OLEHKY 3HAYEHWHA  YHUCIOBBIX
BBIPAKCHU.
3HAaKOMUTBCS C UCTOPUEN Pa3BUTHSI MATEMATUKH.
YpaBHeHus JInneiiHoe ypaBHeHue. Pelienue ypaBHeHUM, cBomsamuxcs K|OcBauBaTh, 3aNOMHUHATHL M NPHUMEHATb rpaduyeckue
U HEpaBeHCTBA. JMHEUHBIM. MeTOAbI IIPU PELICHUM YPABHEHUW, HEPABEHCTB M UX CHCTEM
YpaBHeHus KBanpatnoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASIIMXCS |(MIpH HEOOXOAMMOCTH C ONOPOM Ha alrOpuT™M Y4eOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBaspaTHbIE ypaBHEHHS. JIEHCTBHI ).
nepeMeHHOon *TIpuMepsl perieHus ypaBHEHUU TpeThedd u  4eTBEPTOIi | Pacmo3naBaTh 1ienbie u IpOOHBIC ypaBHEHUS.
(14 9) CTENEHEeH pa3noKeHneM Ha MHOXKHUTEIH. ™ Pemiate JiMHeliHbIe W KBA/JiPpaTHbICe YPABHEHUs, YPaBHEHUs,
Pemenne npoOGHO-paiMOHAIBHBIX YPaBHEHUIA. CBOJMIIMECS K HHUM, MpOCTeHIIHe IpOoOHO-pallMOHAIbHbIC
Pemennie TeKCTOBBIX 3a7jau alnredpandeckuM METOOM. YpaBHEHUS.
IpenaaraTs BO3MOXHBIE CIIOCOOBI peIIEHHs] TEKCTOBBIX 3ajad,
o0cy:kI1aTb MX M pelaTh TEKCTOBBIC 3aJa4d Pa3HBIMU
CIOCO0aMH.
3HAKOMHUTBCS C HCTOPHEN Pa3BUTUSA MaTEMaTUKHU
YpaBHeHus JluneliHOE ypaBHEHHUE C IBYMs IIEPEMEHHBIMU U ero rpaduk. |OcBauBaTh M NMPUMEHSITH NMPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JINHEWHBIX YPAaBHEHUH C JIBYMs NIEPEMEHHBIMM |JIMHEHHBIX YPABHEHUH C JBYMsI IEPEMEHHBIMU U CHUCTEMBI ABYX
Cucrembl u e€ peweHue. PelieHne cucteM ABYX YpaBHEHUM, OJHO M3 |ypaBHEHHI, B KOTOPBIX OJJHO YPABHEHHE HE SBIISIETCS JIUHEMHBIM
YPaBHeHUil KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIEHH. (o BU3yaJIbHOM omope).
(14 v) I'paduueckas uHTEprIpeTanus CUCTEeMbl ypaBHEHHH ¢ nByms | Mcmoab3oBaTh (QyHKIMOHATBHO-rpadudeckre NpeicTaBICHUS

NEPEMCHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CriocoOOM.

JUI pellieHUs] U MCCJIeI0BAHNUS YPABHEHUH U CUCTEM.
AHATU3MPOBATHh TEKCTHI 33/1a4, peliaTh UX aareOpanvyeckum
CIIOCOOOM: MEPeXOaUTh OT CIOBECHOIN (POPMYIHPOBKH YCIOBHUS




3a[auu K anredpanyeckoi MoJIeNy MyTEM COCTAaBIICHUS CUCTEMBI
YPAaBHEHUI; pemiaTh COCTAaBIECHHYIO CHUCTEMY YpaBHEHHU;
HHTEPNPETHPOBATH PE3YJILTAT.

3HAKOMUTBCS C HCTOPHEN Pa3BUTUA MaTEMaTUKU

YpaBHeHus UucnoBble HEPAaBEHCTBA U UX CBOMCTBA. UYurtath, 3anuChIBATH, MOHHMATbh, WHTEPNPETUPOBATH
U HepaBeHCTBA. JIvHeitHbIe HEpaBEHCTBA C OJHON NMEPEMEHHOM M UX PEIICHUE. |HEPABEHCTBA; UCIIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
HepaBeHncrsa Cucrtembl TUHEHHBIX HEPABEHCTB C OJHOW NMEPEMEHHON M UX | BLIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCHMOJIB30BATH IS
(16 9) peueHue. peoOpa3oBaHus CBOMCTBA YUCIIOBBIX HEPABCHCTB.
KBanparHbie HepaBeHCTBA U UX PEIICHHE. Pacno3naBaTh JIMHEHHbBIEC U KBaJAPAaTHHIE HEPABEHCTBA.
['paduueckass  wHTEpmpeTans HEpaBEHCTB W cHCcTeM |Pemiath  JHWHEWHBIE  HEPABEHCTBA, CHUCTEMBI  JIMHEWHBIX
HEPaBEHCTB C JBYMsI IEPEMEHHBIMU. HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOUIUX KBAJPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh IOJYUCHHbIC PEIICHMUS.
N300paxkaTh pelieHre HEPABEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOW NPSMOH, 3amUCBIBATH PEIIEHHME C TOMOIIBIO
CHMBOIJIOB.
Pemath KBaJpaTHBICE HEPABEHCTBA, HCIONB3Ys TpaduyuecKue
MpPEACTABICHHUS.
OcBanBaTh M MNPHUMEHSATh HEPABEHCTBA IIPU PEIICHUU
Pa3JIMYHBIX 33/1a4, B TOM YKCJIE TIPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBanparnunas Qynkuus, e€ rpaduk u cpoiictBa. [lapabona, | Pacmo3naBaTh BUIbl H3ydaeMblX (YHKIIHH; HILTIOCTPUPOBATH
(16 9) KOOPJMHATHI BEPIIUHBI TApa00IIbl, 0Ch CHMMETPHH Mapadoibl. |CXeMaTHYECKH, 00BSICHATHL PACIOJIOKEHUE Ha KOOPAMHATHOM

CreneHHble QYHKIMHM ¢ HATypaJIbHBIMH TOKa3aTEISIMU 2 U 3,
uX rpaduKu U CBOMCTBA.
I'paduku pyakmmit: y = kx,y = kx + b, ,y = ax?, y = ax’,

y = Vay =z

IUIOCKOCTH TpadukoB GyHKIMi Buma: Y = kX, y = kx + b, , y
= ad y = ad,
y =%, Y = ; B 3aBHCHMOCTH OT 3HA4YC€HUU KOXPPHUIIUEHTOB;
ONMCHIBATH UX CBOMCTBA.

Pacno3HaBaTh KBaJpaTHUHYIO QYHKIUIO IO Gopmyie.
I[IpuBoauTL mNpPUMePbI KBAJPAaTUYHBIX 3aBUCUMOCTEH U3
peabHOM KU3HU, (PU3UKHU, TEOMETPHUH.

BoisiBisiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaJpaTUIHON
Gyskiuu Yy = ax> + bx + ¢ (Ipy  HEOOXOAMMOCTH ¢
HaIpPaBJISAIONIEH TOMOIIBIO).




Crpoutr HM  u300paxaTh  cXeMaTH4ecKH  rpaduku
KBaJpaTHUHBIX QYHKIMI, 3a1aHHBIX opMyTaMu BUay = ax?,y
—ax*+q y=ax+p? y=a?t+bx+c (mpu
HEO0OXOIMMOCTH C BU3YaJIbHOU OMOPOH).

AHATU3MPOBATh M NPUMEHATb CBOMCTBAa  M3Y4YECHHBIX
GyHKIUI 178 MX TOCTPOCHHS, B TOM YHUCIE C IOMOIIbIO
U (POBBIX PECYPCOB.

YucioBbie
MOCJIEA0BATEIBHOC
TH

(15 9)

ITousgaTHE YHUCIIOBOH ITOCIIENOBATEILHOCTH.

3amaHue MOCIeAOBAaTENIbHOCTH PEKYPPEHTHOH (opMynoil u
dbopmyI0ii N-TO WiIeHa.

Apudmernueckass U reoMeTpuueckas mporpeccuu. @opmyisl
N-ro wieHa apu(METUIECKON U TeOMETPUIECCKON MPOTPECCHI,
CYMMBI IIEPBHIX N YICHOB.

*N300pakeHne WICHOB apu(PMETHUECKON U TEOMETPHUYECKOM
IIPOrpeECCUM TOYKAMH Ha KOOPAUHATHOU INIOCKOCTH.
JIMHEHBIN U YKCIOHEHIIMATIbHBINA POCT.

CrnosxHbIe IPOLIEHTHL. ™

OcBanBaTh M NPUMEHATH UHAECKCHbIE 0003HAUYEHUS, CTPOMUTH
peyeBble BBICKA3BIBAHUS C HMCIOJIb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C MOHSATUEM MOCIIEI0BATEIbHOCTH.

AHanu3upoBaTh (GopMyly N-TO 4€Ha MOCIeI0BaTEIbHOCTU
WIN  PEKYpPpPeHTHYI0  (GOpMyJdy ¥  BBIYHCIATH  WICHBI
NI0CJIEI0BATENBHOCTEN, 3aJaHHbIX TUMU bopmynamu.
YcranaBauBarhb 3aKOHOMEPHOCTh B MIOCTPOEHUH
IIOCJIEI0BATEIbHOCTH, €CJIU BBINKMCAHBI IIEPBBIE HECKOJBKO €&
YJIEHOB.

Pacno3sHaBath  apupMETHUYECKYIO M T'€OMETPHYECKYIO
MIPOTPECCUU MPHU Pa3HBIX CIIOCO0AX 3a/1aHusl.

Pemats 3amaun ¢ wucnonab3oBaHMEeM (opMyn N-ro wieHa
apuMETUYECKOH ¥ TEOMETPUUYECKOW TPOTPECCHi, CYMMBI
NEPBBIX N YWICHOB C OMOPOH Ha CIIPABOYHYIO HH(POPMAIHIO.
*N300pakaTh WICHBl I[IOCJIEI0BATEIbHOCTH TOYKAaMU Ha
KOOPJAMHATHOU TIJIOCKOCTH™.

PaccmaTrpuBars mnpuMepbl NpPOHECcCOB W fIBJEHMHA U3
peaIbHOM  JKM3HH,  WJUIIOCTPUPYIOLIME  W3MEHEHHE B
apuMeTHYecKoil MpOrpeccuu, B reOMETPUUECKON MPOrpecCuu;
*1300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH Irpaduuecku™.
Pemiate mnpocreiimme 3a4a4d, CBA3aHHBIE C YHUCIOBBIMH
NOCJIE0OBATENBHOCTAMU, B TOM YHCJIE 3aJa4d M3 pealbHOMN
KU3HK € HCMOJb30BAaHUEM  HHU(PPOBBIX  TEXHOJOTHM
(3MEKTPOHHBIX TaONIUI, rPaUIECKOTr0 KAIBKYJIATOpA U T.I1.).
*PemiaTh 337a4M Ha CIIOXKHBIE MPOLEHTHI, B TOM YHCIIE 33Ja4u
U3 pealbHOM MPAKTUKH (C UCTIOIB30BAaHUEM KAJIbKYIIATOPA).™




3HAKOMHUTBCS C HCTOPHEH Pa3BUTH MATCMATUKU.

IToBTOpEHME,
00001IEHNE,
CHCTEMATH3AIUSA
3HAHUM

(18 )

Uncaa W BBIYHCIeHHs (3alHCh, CpaBHEHUE, JCUCTBUS C
JEUCTBUTENIbHBIMUA YHUCJIaMH, YHCIIOBas MpsiMasi; MPOIEHTHI,
OTHOIIICHUSI, TIPOTIOPIINH; OKPYTIIEHUE, MPUOTHUKEHUE, OIICHKA,;
peleHre TEKCTOBBIX 3a7a4 apu(PMETHIECKUM CIIOCOOOM).

AJredpanyeckue BBbIpa:KeHUs (mpeobpazoBaHue
anreOpanvecKux BhIPKEHUM, JOIMTYCTUMBIC 3HAYCHUS).
@OyHknuu (IOCTPOEHHE, CBOMCTBA W3YYEHHBIX (DYHKIIMIA;
rpaguvecKoe penieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTh NOHATHSAMM: MHOXECTBO, IIOAMHOXECTBO,
Olepaldy HaJ MHOXECTBAMH;, WCHOJb30BaTh TIpaduieckoe
IIPEJICTAaBICHUE MHOXKECTB JJIsl ONMCAHUS PEAIBHBIX MPOLIECCOB
U SBJICHMH, MpH pEIIEHUH 3aJad M3 JPYyrux Y4eOHBIX
IIPEIMETOB.

AKTyaJIN3MpOBaTh TEPMHMHOJIOTHI0O M OCHOBHbIC [eHCTBHS,
CBSI3aHHBbIE € YHCJAMHU: HATypaJbHOE YHCJIO, IPOCTOE U
COCTAaBHOE YHCIA, ACIMMOCTb HATypaJbHBIX YHCEN, NMPHU3HAKU
JETUMOCTH, LI€J0€ YHUCIO0, MOJYyJb YHCIA, OOBIKHOBEHHAs U
JecATUYHas ApoOu, CTaHIAPTHBIA BUJ YHcla, apupMeTHaecKuit
KBaJIpaTHbIA KOPEHbD.

BbInoHATL JeHCTBUSI, CPaBHHUBATb M YNOPSIAOYMBAThH
4yycla, MOPEACTaBIsATh 4YUCIa Ha KOOPAWHATHOM MPSAMOWH,
OKPYIIATH  YHUCJIA; BBINOJHATL MNPHUKHAKY M OLEHKY
pe3ysbTaTa BEIYUCICHUMN.

Pemath TeKCcTOBBIE 3a1a4l ApUPMETHIECKUM CIIOCOOOM.
Pemate mnpakTuyeckme 3aJauM, COJEP)KALIUE IPOLEHTHL,
JOJIM, 4YacTH, BBIPAKAIOUIME 3aBHUCHUMOCTH: CKOPOCTb —
BpEMsI — DPACCTOSIHUE, II€HAa — KOJIMYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOJAUTEIBHOCTD TPYIa.
Pa30ouparth peanbHble KU3HEHHBIE CUTYalMH, GOPMYJIHPOBATH
UX Ha S3bIKE MaTEMaTHKH, HAXOAUTh pEIICHUE, NPUMEHSA
MaTEMAaTHUYECKUN anmnapar, MHTePIPeTHPOBATH PE3YybTaT
OnepupoBaTh MOHATHSIMU: CTENEHb C LEJNBIM IIOKA3aTENEM,
apuMeTUIECKHI KBaJpaTHBIN KOpEHb, MHOTOYJIEH,
anreOpanyeckas JpoOb, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHMS: BBINOJHATH PAcCUETHl IO
dopmymnaM, TpeoOpa3oBbIBaTh LeNble, APOOHO-PALMOHATIBHbIC
BBIDQKCHUSI W BBIPAXECHUS C KOPHSAMH, pEalN30BbIBATH
pa3loK€HUE MHOTOYJIeHa Ha MHOMKHUTEIM, B TOM YHCIE C
UCNOJIb30BaHUEM (OpMyN pa3HOCTH KBaJgpaTOB U KBajpaTa
CYMMBI U Pa3HOCTH (C OMOpPO¥ Ha CIPABOYHYIO WH(OPMAIIUIO);




HaXOJUTh JOMYCTUMBIC 3HAUEHUS IEPEeMEHHBIX Ui JAPOOHO-
palMOHATBHBIX BBIPAKEHUH, KOPHEH.

MopaeaupoBaTh C MOMOILIBIO (OPMYN pealbHbIE MPOLECCHl U
SIBJICHUS.

OnepupoBaTh noHATUSIME: QYHKIMS, TpaduK QYHKIUN, HYIH
GyHKIMM, TPOMEXKYTKHM  3HAKOMOCTOSHCTBA, IMPOMEXKYTKHU
BO3pacTaHus, YObIBaHUS, HaUOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS
byHKINH.

AHANU3MpPOBaTh, CpPaBHUBaTb, O00CY:KAaTh  CBOWCTBA
byHKIMH, cTPOUTH UX rpaduxy.

OnepupoBaTh NOHSATHSAIMHU: TIpPsMas TPOMOPIHUOHAIBHOCTD,
obpaTHass  TPOMOPIHOHAIBLHOCTh,  JUHEHHas  QyHKIHS,
KBaJpaTH4Has GyHKUus, napabdoma, runepooa.

HUcnoan3oBarh rpaguku Ui ONpPEICIEHUS  CBOWCTB,
IPOIIECCOB M 3aBHCUMOCTEH, JUIS pelIeHHs 3a1ady U3 JIPYTUx
y4EOHBIX NPEIMETOB M pPEalbHOH JKU3HU; MOJAETHPOBATH C
MOMOIIBIO TPa(UKOB peabHbIE MPOLECCH U SBICHHUS.
Bobipa:kath ¢opmysiaMu 3aBUCUMOCTH MEXY BEJIMYMHAMHU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)

7 kiaacc (He MeHee 68 )

Ha3zpanue
pasnesa (TemMbl)
Kypca (4Mci10

OcHOBHOe coep:kaHue

OcHOBHbIE BU/bI AeSITEJIbHOCTH 00YYAKO M XCS

4acoB)
IIpocreiimmue [Ipocreiimme reomeTpuueckre 00BEKTHI: TOUKH, MPSIMbIE, Ty4r | PopMyJIMPOBATH OCHOBHBIEC IOHSATHUS U ONPEICICHUSI.
reoMeTpuyecKue |1 yribl, MHOTOYT'OJIbHUK, JIOMAHas. Pacno3naBarh  U3YUYCHHBIE  TE€OMETPHUYECKHE  (DUTYDHI,
(urypsi CMexxHbIE U BEPTUKAIIbHBIE YTJIbI. ompefeassTh UX B3aUMHOE pAaCHOJIOKEHUE, BBIMOJIHITH
H UX CBOMCTBA. Pabota ¢ mpocTedmmmMu 9epTeKaMu. 4epTEéX M0 YCIOBHUIO 3a7aud (C MCIOJb30BAaHUEM CMBICIIOBOM
HN3mepenue W3mepeHne NMHEHHBIX W YIJIOBBIX BEJIWYHMH, BBIYUCIICHHE |OMOPBI: HABOJAALIME BOIPOCHl W/WIM alropuTMa Yy4eOHBIX




reOMETPUICCKHUX

BeJIUYHH
(14 4)

OTPE3KOB U YIJIOB.
[lepumerp ®W  TUIOMIANb
HNPSAMOYTOJIBHUKOB.

buryp, COCTaBIICHHBIX W3

JeHUCTBHI).

IIpoBoauTH IpOCTENIINE MOCTPOEHUS C TOMOILIBIO LIUPKYJIS U
JIMHEUVKH.

N3mepsaTh JTUHEHHBIE U YIJIOBBIE BETUYMHBI T€OMETPUUYECKUX
U MPAKTHYECKUX OOBEKTOB.

OmnpenenssiTb «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OLIEHKY UX pPa3MEpOB.

Pemath 3a7aun Ha BBIYMCIICHHE JUIMH OTPE3KOB M BEIWYUH
YTJIOB.

PemaTh 3a/1a4u Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
buryp.

IIpoBoauTh KiIaccu(UKALMIO YTIIOB, BBIYUCIATD JIMHEHHbIE U
YIJIOBBIE BEUYMHBI, MPOBOAHTH HECJI0KHBbIe HEOOXOIMMBbIC
JIOKa3aTelIbHbIE PACCYKICHHUS.

3HAKOMUTHCS C UCTOPUEN pa3BUTHS FeOMeTPHH.

TpeyrojibsHukun
(22 g)

[TonsiTue ©0  paBHBIX  TPEYroJdbHUKAaX U  IEPBUYHBIE
NpPEICTaBICHUS O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu
IpU3HaKa PaBEHCTBA TPEYTOJIbHUKOB.

IIpu3naku  paBeHCTBA  IPSAMOYIOJBHBIX  TPEYTOJBHUKOB.
CBOHCTBO MeAMaHbI PSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOenpeHHbIC U pPaBHOCTOPOHHUE  TPEYrOJbHUKH.
[Ipu3Haky u CBOMCTBA paBHOOEIPEHHOTO TPEYTOJbHHKA.

[IpoTuB OGoxblIeHi CTOPOHBI TPEYTOJBHUKA JISKUT OOJBIIHIA
yToJL.
[Ipocreiimme HepaBeHCTBa B reomeTpun. *HepaBeHCTBO

TpeyroyibHUKa. HepaBeHCTBO TOMaHOW™.
[IpssMOyTONBHBIH TPEYroNBbHUK C yriioMm B 30°,
[lepBble NOHATHUS O AOKA3aTEIbCTBAX B TEOMETPHH.

Pacno3HaBaTh Mapbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTekax (C yka3aHMeM INPHU3HAKOB) MPU HEOOXOAUMOCTH C
BHU3YaJIbHOW OMOPOM.

BoiBoauTh  cineiactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PaBEHCTB TPEYTOJIbHUKOB.

®opMyJIHpPOBATH OIpeeIeHUs: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, MPSIMOYTOJILHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MeJMaHbl TPEYrojibHUKA; CEPEeIMHHOTO MepHeHANKYspa
OTpe3Ka; MepuMeTpa TPEYrojbHUKA MPH HEOOXOJUMOCTH C

ONOPOI Ha AITOPUTM TpPaBHIIA.

®opmyaupoBaTh CBOWCTBA U TPU3HAKU PaBHOOEIPEHHOTO
TpeyrojbHHUKa.

CTpouTh YepTEXH, peliaTh 32424 C TOMOLIbIO0 HAXOXKACHUS
PaBHBIX TPEYTOJILHUKOB.

IIpumeHsATH MPU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB B 3ajadax (C HCIOJIb30BAaHHUEM CMBICIOBOI
OTIOpBI: HABOJSIIME BOMPOCH H/MIM QITOPUTMAa y4eOHBIX




JeHUCTBHI).

Hcnons3oBaTh LUQPOBBIE PECYpPCHl UISI  HCCJIEA0BAHMSA
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMHUTHCS ¢ HCTOPHEH Pa3BUTHSI FEOMETPUH.

IHapaJjureabHbIe [lapannensHble mIpsAMble, UX cBoWcTBa. Hakpecr nexamue,| @opMyJMpoBaTh  NOHATHE  IAPAUIEIBHBIX  IPAMBIX,
npsiMmblie, cymMma COOTBETCTBEHHBIC M OJTHOCTOPOHHHUE YTJIbI (00Opa30BaHHbBIE TP | HAXOAUTH NMPAKTHYECCKUE TIPUMEPHI.
YIJIOB NEepPECEUCHUH MapaIeNIbHBIX MPSIMBIX CEKYIIEH). H3yuaTh CBOMCTBa YrioB, 0Opa30BaHHBIX NPH NEPECeUCHUH
TPeyroJbHUKA [Ipyu3Hak  mapamienbHOCTH  MOPSIMBIX  YE€PEe3  PaBEHCTBO | ApaUICNIbHBIX MPSIMBIX CEKYIIEH
(14 v) pacCTOSTHUN OT TOYEK OAHOU MPSMOM O BTOPOU NPSIMOM. IIpoBoauTs nokasarenbcTBa. PopmMyaHpoBaTh Teopemy
CyMmMma yriioB TpeyrojibHUKa 1 MHOTOYTOJIbHUKA. MapauleIbHOCTA  JABYX NOPSMBIX C  TOMOIIBIO  YIJIOB,
Bremnue yrisl TpeyrojbHUKa 00pa30BaHHBIX MPH TEPECEUCHUU OTUX TPSAMBIX TPETher
MPSMOM.
Bourumcasite CyMMy YIJIOB TPEYTOJIBHUKA U MHOTOYT'OJIbHUKA.
HaxoauTh uYncioBbie W OyKBEHHBIC 3HAYCHHSI YIJIOB B
FEOMETPUUYECKHX 3a/1auax C UCIOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYrOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS ¢ HCTOPHEI PA3BUTHS T€OMETPUHU.
OKpYy:KHOCTH OKpy»XHOCTb, XOp/JIbl U THAMETPHI, UX cBoMcTBA. KacartenbHas | @opMyJIMpoOBaThL  ONpedeJieHUsl:  OKPYXXHOCTH,  XOpAbI,
U KpYT. K OKpyxHocTU. OKpY>KHOCTb, BIMCaHHas B yros. *IloHdTne o|nnaMerpa W KacaTedpbHOM K OKpyxkHOocTH. H3y4yaTh HX
I'eomerpuueckue |[I'MT, npumeHenue B 3amauyax. buccekrtpuca m cepeaMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
NMOCTPOEHUS NEePHEHAUKYIISIP KaK TEOMETPUUYECKHE MECTa TOUEK™. HccaenoBarb, B TOM 4UCIIE HCHOJb3YS HU(POBBIE Pecypcehl.
(14 4) OKpYXKHOCTh, ONHCAHHAs OKOJIO TPEYroJibHUKa. BriMcaHHas B|OKpPY>XHOCTh, BIIMCAHHYI0O B Yyroji; IEHTP OKPYXHOCTH,

TPEYTOJIbHUK OKPY>KHOCTb.
[IpocTreiinve 3aa4u Ha TOCTPOECHUE.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa [MT nna nokasarenbcTBa TEOpeEM O
NepeceYeHN OUCCEKTPUC YIIIOB TPEYrOJIbHUKA U CEPEAMHHBIX
MEPIEHANKYIISIPOB K CTOPOHAM TPEYroJIbHHKA C TOMOIIBIO
I'MT.*

OBJiageBaTh MOHATHAMHM  BIIMCAHHOM MW OIIMCAHHOH
OKPY>KHOCTEH  TpEyrojibHUKAa, HAXOAUTh ILIEHTPbl 3TUX
OKPYKHOCTEHN ¢ ONOPOM Ha AJITOPUTM IpaBuIIa.

PemiaTh OCHOBHBIE 3aJa4M Ha MOCTPOEHME: yIja, PaBHOIO
JAHHOMY; CEpPEIMHHOTO TEPHEHAMKYJISApa AAaHHOTO OTPE3Ka;




OpsMOM,  NPOXOJAIIEH  4epe3  JaHHYH  TOYKY U
NEePIEHANKYIISIPHON JaHHOW TPsIMON; OMCCEKTPHUCH JaHHOTO
yria; TPEYrojbHUKOB IO pA3JIUYHBIM D3JEMEHTaM IpHU
HEOOXOMMOCTH C HAMPaBJISAIOUICH TOMOIIBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHs T€OMETPHH.

IoBTOpEHME,
00001IeHnE
3HAHMH
44)

[ToBTOpenre MW 0000IIEHHE OCHOBHBIX TOHATUA W METOIOB
Kypca 7 Kiacca.

Pemiath 3agayum Ha NOBTOPEHHUE, WUIIOCTPUPYIOIIME CBA3H
MEXy pa3IMYHbIMU YaCTAMHU Kypca.

8 kiacc (He MeHee 68 u)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4Hci10

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

4acoB)
Yerwipéxyroabuuk |llapamnenorpamm, ero npusHaku u cBorcrsa. YactHele ciaydau | M300paskaTh M HAXOAMTh HA YEPTEXKaX YETHIPEXYTOIbHUKU
u napajjieorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBaJpaT), HX|pa3HbIX BUAOB M UX IIEMEHTBHI.
(12 4) npu3Haku U cBoiictBa.  Tpameumsa.  PaBHoOokas — u|@opmyJupoBaTh onpeaeneHus: napajuiesIorpamMmma,

IPSAMOYTOJIbHAs TPANCLHH.
*¥Y nBoenue meauansl. LlenTpanbHas cuMMeTpus™

MPSMOYTOJIbHHUKA, poM0a, KBajpara, Tpareluud, pPaBHOOOKOH
Tpaneuuu, NpsiMOyroJIbHOM Tpanenuu.

Hcnonb3oBaTh NpU  pelieHHMH MNPoOCTedmmx  3aaav
IIPU3HAKHU U CBOMCTBA: MapajulesorpamMma, npsMOyrojbHUKA,
pomba, KBaxmpaTa, Tpameruu, paBHOOOKOW TpareluH,
IIPSIMOYT'OJIBHOW TpaleLuu.

IIpumeHsiTh MeTOA YyIBOEHUS MeIUaHbl TPEYrOJbHUKA C
OIIOpPOM Ha AJITOPUTM IIpaBUIIA.
Hcnoan3oBaTh UPPOBBIE PECYPCHI
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMUTHCS C UCTOPUEN pa3BUTHS TeOMETPHU.

IUISL  WCCIIENOBAHHUS




Teopema Paseca

*Teopema @aiieca 1 TeOpeMa O MPONOPLIUOHATIBHBIX OTpE3Kax.™

IIpoBoaANTH MOCTPOEHUSA C IIOMOLIBIO HUPKYJIA U JIMHEUKH C

U TeopeMa o0 Cpennss nuHus TpeyroyibHUKa. Tpanenus, e€ cpeHss JIUHUA.  |UCHOJIb30BaHWE  TeopeMbl  @anmeca W TEOpeMbl O
nponopunoHanabH |*IIponopuroHanbHblE  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPOMOPLUOHAIBHBIX  OTPE3KAaX, CTPOMTh  YETBEPTHIN
bIX OTpe3KaXx, IIPONOPLUUOHAIIBHOTO OTPE3Ka. MIPONOPLUMOHANBHBIA OTPE30K C ONOPOM Ha 3pPUTEIBHYIO
NMo100HbIe CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE. HarJIsJHOCTb.
TPeyroJbHUKH [Tonobubie  TpeyrompHuku. Tpu  mpuszHaka  mojoOusi | HaxoauTh mo100HbIe TPEYTrOJbHUKH HAa TOTOBBIX YEpTEXkKax C
(15 49) TpeyroJbHUKOB™. [IpakTHueckoe npuMeHeHHeE. YKa3aHHEeM COOTBETCTBYIOIIUX MPHU3HAKOB MOAOOHS TIpH
HEOOXOJUMOCTH C BU3YaJIbHOU OMOPOH.
Pematp 3agaum Ha TOJOOHBIE TPEYrOJHHUKH C TTOMOIIBIO
CaMOCTOATENIBHOTO ITOCTPOEHHUSI YEPTEKEW W HaAXOKIACHUS
NOJOOHBIX  TPEYrOJILHUKOB  TPH  HEOOXOIUMOCTH  C
HAMPAaBJIAIONICH TOMOIIBIO.
IIpoBoaAUTH 10KA3ATENIBCTBA C UCIIOJIb30BAaHUEM ITPU3HAKOB
Mo00MsI HECIOXKHBIX T'€OMETPUUYECKUX 3a/ad C OMOpoil Ha
aJITOPUTM y4eOHBIX JIEHCTBUH.
IIpumeHsiTH  TOJNyYEHHBIE  3HAHMSA  IPU  PEILICHUU
TeOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 IIPH HEOOXOAUMOCTH
C HaIPaBJISIIONIEH MOMOIIIBIO.
3HAKOMHTBCS ¢ HCTOPHEI pPa3BUTHS T€OMETPHUHU.
Inomans. [TonsTHE 00 00OWIEH TEOPHUHU TUIOLIA/H. OsaaneBaTh NMEPBHYHBIMHM TPEACTABJIEHUAMH 00 0O0IEei
Haxo:xnenue @opmynsl A8 IUIOMIAJW TPEYrojbHUKA, IapajuleJorpaMMa. |Teopuu Iuiomaaun (Mmepsl), ¢GopMyJHPOBATH CBOWCTBA
niomajei *OTHoLIeHHE TIoU[aield TPEYrOJIbHUKOB C OOIIMM OCHOBAaHHUEM |IJIOLIAAH, BEISICHATh UX HATJISAHBINA CMBICI.
TPEyroJibHMKOB WK 00IIeH BBICOTOM. [TpumensaTs  ¢opmyasl  IMJOHIATU  HapauieorpaMMma,
W MHOTOYTOJIbHBIX |Bbiunciienne miomaneil cnoxxHbiX (uryp uepe3 paOueHue Ha|TpeyrojiibHHKa, Tpaleluud C OMNOpod Ha CIPaBOYHYIO
¢uryp. [lnomaau |4acTH U JOCTPOEHHUE. ™ uH(pOpMaLHIO.
noao6ubIxX puryp |Ilnomanu ¢puryp Ha kiaeruaTtoit Oymare. I[IpumenaTs bopmyIibl TUIOIIAIN BBIITYKJIOTO

(14 1)

[Mnomaau nono6HeIX duryp. Beraucnenne miommanei. 3agaqun ¢
MPaKTUYECKUM coJiepkaHueM. *PerieHue 3amad ¢ MOMOIIBIO
METOa BCIIOMOTraTeIbHON IIOMIA . *

YeTBIPEXYTOJIbHUKA Yepe3 JUaroHall M YroJl MeX1y HUMHU C
OIOPO Ha CIIPaBOYHYIO MH(DOPMAILHIO.

Haxomuth 1uiomanan ¢uryp, n300pakEHHBIX Ha KIIETYATOU
Oymare, HCIOJIL30BaTh Pa30UEHUE HA YaCTH U JOCTPOEHHUE.
Pa3boupars mnpumepnl HCIOIB30BaHUSA BCIIOMOIaTEILHOU
IUTOINAM JUI PELIEHNUs T€OMETPUUECKHUX 3ajad.

HaxomuTh 1uomaau moA00HBIX ¢(uryp c¢ omopoil Ha




CIPaBOYHYIO HH(POPMALIHUIO.

BoruncasiTe II0IAAN Pa3InYHbIX MHOTOYTOJIBHBIX (DUTYD.
Pematp 3agaum Ha IJIOMIAh C MPAKTUYECKUM COJICPKAHUEM
MI0CJIE COBMECTHOTO aHAJN3a.

Teopema Teopema Ilucdaropa, e€ nokaszatenscTBO u mnpuMeHeHue.| @opmynupoBath Teopemy [ludaropa, mcnmoab3zoBaTh e B
IIudgaropa n OoparHnas Teopema [Iudaropa. MPAKTUYECKUX BBIYHUCICHUSIX.
Hayaja OmnpeneneHue TPUTOHOMETPUYECKUX (YHKIUI ocTporo yria,|Bmagerp  HOHATHSAMH — TPUTOHOMETPHYECKHMX  (YHKUUH
TPUTOHOMETPUH TPUTOHOMETPUYECKHE  COOTHOIIEHUS B HPSMOYTOJIBHOM | OCTPOTO YIJIa, HPOBEPATH UX KOPPEKTHOCTB.
(10 v) TpeyroyibHUKe. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BeiBoauTth TPUTOHOMETPUUECKHE COOTHOILIEHUS B
CooTHOIIEHHST  MEXAYy CTOPOHAMHM B  NIPSIMOYTOJBHBIX | IPIMOYIOJBHOM TPEYTOJBHHUKE C ONOPOM Ha CIPAaBOYHYIO
TpeyrojipHUKax ¢ yrnamu B 45° u 45°; 30° u 60°. uH(pOpMaLHUIO.
HccnenoBath  COOTHOIIEHMS  MEXKIy  CTOPOHaMu B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yrinamu B 45° u 45°; 30° u
60° ¢ HanmpaBJIAIONIECH TOMOIIBIO.
Hcnoan3oBath  (QOpMyNIbl NPUBEACHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO JJIs1 HAX 0K ICHHUS
COOTHOILICHUH MEXAy TPUTOHOMETPUYECKUMHU (QYHKLIUSIMHU
pPa3IMYHBIX OCTPBIX YIVIOB C ONOPOM Ha CIPABOYHYIO
uH(pOpMaLHUIO.
IIpumeHsITH NOTYYCHHBIC 3HAHUA M YMEHMS IPU PEILICHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJMMOCTH C OINOpO Ha
QITOPHUTM TIPABHUIIA).
3HAKOMHTBCS € HCTOPHEI pa3BUTHS T€OMETPHUHU.
Yrasl B BrincanHble M HEHTpANIBHBIE YIJIBI, YTOJI MEXAY KacaTeJbHON U |MOpMYJIUpPOBAaTh OCHOBHBIC OIPENCICHUS, CBSA3aHHBIE C
OKPY>KHOCTH. XOpI0H. yrjlaMH B Kpyre (BOUCAHHBIN yroJl, IEHTPAJIbHBINA yTo).
Bnucannbie VYTIIBI MEXAY XOPAAMHU U CEKYIUMHU. Haxoauth BIMCAaHHBIE YIJIbl, ONHpAIOIIMECS HA OJHY AYTY,
¥ ONHCAHHBIE BnucanHble U onucaHHbIE YETBIPEXYTOJIBHUKHU, UX IPU3HAKU U | BBIYMCIASTH YIJIbl C TOMOLIbIO TEOPEMBI O BIMCAHHBIX YIJIaX,
YeThIPeXyroJbHUK |CBOMCTBA. IIpuMeHeHHMe HTHX CBOMCTB INpU  PEIICHUM |TCOPEMBI O BIHCAHHOM 4YETBIPEXYTOJIBHHUKE, TEOPEMBI O
u. FEOMETPUUYECKUX 3a]au. HEHTPAJILHOM yIJIe MpH HEOOXOAMMOCTH C BHU3yaJIbHOMN
KacareabHble B3auMHOe pacnonoxeHue JAByX OKpyxkHocTed. Kacanwue|onopoil.
K OKPY/KHOCTH. OKPYXHOCTEM. HccaenoBarb, B TOM 4YHCIE C TOMOIIBIO LU(MPOBBIX
Kacanmne pECypCcoOB, BIMCAHHBIE M OMNMCAHHBIE YETHIPEXYTOJBHUKH,




OKPY’KHOCTeH BBIBOJIMTh WX CBOWCTBA W MPU3HAKHU IOCJIE€ COBMECTHOTO
(13 4) aHaIn3a.
Hcnoab3oBaTh 3TH CBOMCTBA M MPU3HAKU MPU PELICHUU
3ajad.
IoBTOpEHHUE, [ToBTOpeHNE OCHOBHBIX MOHITHH M METOJOB KypcoB 7 W §|Pemathb 3agaudM Ha MOBTOPEHHE, WJUIIOCTPUPYIOLIUE CBSI3U
0000meHne KJIacCOB, 0000IIICHNE 3HAHU. MEXKy pa3jIMuHbIMU YacTsIMU Kypca.
3HAHMH
(4 9)

9 kaacc (He MeHee 68 )

Ha3Banue
pa3nena (TemMbl)
Kypca (4uciao

OcHoBHOe conep:kaHue

OcHOBHBIE BU/IBI 1eSITeIbHOCTH 00y4aI0IMXCH

4acoB)

Tpuronomerpusi. |OnpeneneHue TpUroHoMeTpudeckux (GpyHKuuil yriaos ot 0° no|@opMyJupoBaTh  onpeaeaeHUsi  TPUTOHOMETPHUECKUX

Teopembl 180°. Kocunyc u cuUHYC mpsMOro M Tymoro yria. Teopema|(yHKIMI TymbIX M NPSIMBIX YIJIOB C BHU3YaJIBHOHW OIOPOIi.

KOCHHYCOB M KocuHycoB. (OO0Oo00mEénHas) Teopema cHHYCOB (C paguycoMm | PopMyIupoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C

CHHYCOB. ONMCAHHON OKpY)XHOCTH). HaxoxaeHwe IUIMH CTOpPOH U |paJlyCOM ONMCAHHOMN OKPYKHOCTH).

Pemenne BEJIMYUH YIJIOB TPEYTOJIbHUKOB. Pemiath TpeyroibHUKH C OMOPOH Ha AJITOPUTM Y4YEOHBIX

TPeYroJbHNKOB @®opmyna MIomag TPEYrojJbHUKA 4Yepe3 JBE CTOPOHBI U Yrodl | IeHCTBUM.

(16 1) Mexay HuMu. @opMyra IIomaau YeTbIpEXYroJbHUKA yepe3 ero | Pemate  nmpakTuyeckue — 3aJadd,  CBOJSIIIHEC K
JUArOHaJIA U yrojl MEKy HUMHU. HAXO0KICHUIO Pa3IHYHbIX 3JIEMEHTOB TPeyroJbHHKA.
[TpakTHueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.

IIpeodopasoBanue |*[lonsiTHE O MpeoOpazoBaHUU MOJO0US. OcBanBaTh NMOHATHE npeoOpa3oBaHus noxoous.

noxoous. CoOTBETCTBEHHBIE HJIEMEHTHI TOI0OHBIX (PUTYD. HceaenoBarh OTHOIIECHHE JTHHEHHBIX JIEMEHTOB (UTYp MPU

MeTtpuyeckue Teopema 0 TpPOM3BEACHUU OTPE3KOB XOpH, TeopeMa o |mpeoOpa3oBanuu nonodus. Haxomurts mpuMepsl 1noaodus B

COOTHOIIIEHUS B IIPOU3BEJICHUH OTPE3KOB CEKYIIHX, TEOpeMa O KBaJpaTe|OKPYKAKIIEH JeHCTBUTEIBHOCTH.

OKPYKHOCTH kacatenbHOM. IlpuMeHeHnMe B pemeHMM TIeOMETPUYECKHX | *BBIBOAUTH METPUUYECKHE COOTHOLIEHHUS MEXAY OTpPE3KaMHU

(10 ) 3ajmaq.* XOpA, CEeKYyIIMX M KacaTelIbHBIX C HCIIOJIb30BaHUEM




BIIMCAHHBIX YTJIOB U HOI[OGHBIX TPCYIrOJIbHUKOB.
Pemarpb reoMeTpuyecKkHe 3aaud M 3a74a4d U3 PEATbHOU
’KHM3HH C UCIIOJIb30BaHUEM MOJOOHBIX TPEYTOJbHUKOB. ™

BekTopsbI Omnpenenenne BEKTOPOB, CIOKEHHE U PA3HOCTh BEKTOPOB, | Mcmoab30BaTh BEKTOPbl KaK HaMpaBlIEHHbIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA HAa YUCIIO. HCCJIeA0BATH reOMETPUYECKUN (mepemerieHue) u
DU3NYECKUN U TEOMETPUUYECKHUI CMBICT BEKTOPOB. ¢busmveckuid (Cuiia) CMBICTBI BEKTOPOB C OIOPOM Ha
Paznoxxenne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM. | BOIIPOCHBIH ILIaH.
Koopaunats! BekTopa. 3HaTh omnpeaeNeHHsT CYMMbl U Pa3sHOCTH BEKTOPOB,
CkaysipHOE TPOHM3BEICHHE BEKTOPOB, €ro MPUMEHEHHE JJIsl | yMHOXKCHUS BEKTOpa Ha 4HCIIO, HCCJIeN0BATH
HAXO0X/ICHUs UIMH U YTJIOB. reoMeTpUUYECKUN U GU3NYECKUIN CMBICIIBI 3TUX ONEpaIii.
Pemienue 3aau ¢ TOMOIIbIO BEKTOPOB. Pematr TeoMeTpuyecKHE 3aJauyd  C  HCIOJIb30BaHUEM
[IpumeHeHre BEKTOpPOB I pEHICHMs] 3aJad KUHEMAaTHUKU U |BEKTOPOB.
MEXaHUKH. PackaaapiBaTh BEKTOp 1O JIByM HEKOJUIMHEAPHBIM
BEKTOpaM.
Hcnoab3oBaTh  CKaISPHOE  MPOU3BEACHUE  BEKTOPOB,
BBIBOJAUTH €0 OCHOBHBIE CBOMCTBA.
BolunciasaTe CyMMy, pPa3HOCTh M CKaJspHOE IMPOU3BEACHUE
BEKTOPOB B KOOpUHATAX.
IIpuMeHSITH CKaISIPHOE NPOU3BENEHUE [UISI HAXOXKJIEHUS
JUIVH U YTJIOB.
JlexapToBbI JlexkapTOBbI KOOPIMHATHI TOUEK Ha TUIOCKOCTH. OcBauBaTh MOHATHE NPSIMOYIOJIbHOW CHCTEMBl KOOPAMHAT,
KOOPAUHATHI Ha|*YpaBHeHue MpAMON.* VYrinoBod KO3()QHUIMEHT, TaHT€HC YIJIa |JeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HAKJIOHA, TapaJuIeTIbHbIC U TIEPIICHANKYSPHBIE TPSIMEIE. HccnenoBarh ypaBHEHHE TPSIMOW M OKPY)KHOCTH C OMOPOH
9 9) VpaBHEeHHE OKpYXHOCTH. HaxokaeHune KOOpAMHAT TOYEK |Ha BOIPOCHBIM IUIaH.

[IEPECCUECHUS OKPYKHOCTH U IIPSIMOM.
MeTton KOOpAMHAT IPH PEIIEHUU T€OMETPUYECKUX 3a/1a4.
Hcnonp3oBanue MeTo1a KOOPAUHAT B IPAKTUYECKUX 3a7a4ax

Haxonuts LEeHTp U pagnyC OKPYKHOCTH 110 €€ YPABHEHUIO.
Pemats 3agaum Ha HaxOXACHHE TOYEK IIEPECCUCHUS
MPSIMBIX M OKPYKHOCTEH C TIOMOIIBbIO METOAA KOOPINHAT.
Hcnoab3oBaTh CBOWCTBA YIIIOBOTrO Ko3(@uimenta mpsMon
IIpU pEUIEHUM 3ahad, A ONPEIEICHUs] PacCIOIOKEHUs
MPSMOM.

IIpumeHATH KOOPAUHATHI IIPH PELIEHUU F€OMETPUUECKUX U
MPaKTUYECKUX 3a/1ad, Il TOCTPOEHUS MaTeMaTHYeCKHX




MoJeliel peabHBIX 3a/1ay («METOJ KOOPAUHATY).
IMonb30BaThCst  JUISI  IMOCTPOEHHS W MCCIEAOBAaHUU
U(POBBIMU PECYPCAMH.

3HAKOMMTBCS € HCTOPHEI Pa3BUTHsI T€OMETPUU

IIpaBuabHbIE
MHOI'0YT0JIbHHKH.
Jlnuna
OKPY:KHOCTH H
IUI01AAb Kpyra.

[IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE MX DJIEMEHTOB.
Uucno m v JIMHA OKPY)KHOCTH. [[nMHA AYrd OKPYKHOCTH.
Pannannas mepa yria.

[lnomanes Kpyra W €ro JJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruucnenue niomianeit puryp, BKIIOYAIOMUX IEMEHTHI Kpyra.

®opMyJIMpOBaTH oIpezeeHue IIPaBUJIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOAMTh UX JIEMEHTHI.

IMosib30BaTHCSl NOHATHEM JJIMHBI OKPYXHOCTHU, BBEIEHHBIM
C IMOMOIIBIO IPABHIBHBIX MHOIOYTOJIBHUKOB, ONpeaessiTh
YHCIIO 7T, AJUHY AYTU U paluaHHYIO Mepy yriia o oOpasiy.

Bbrunciienue IIpoBoauTh mepexoa OT paguaHHON MEpHI yIia K rpagyCHON
Iomaaei 1 Ha00OpOT 10 BU3YaJIbHOM omope.
8v) OmnpeneasaTs II0IIAAb KpyTa.
BoiBoauTts dopmyaasl (B IpaayCcHOM U paguaHHONW Mepe) Ais
JUIMH JyT, IJIOIIAJed CEKTOPOB M CETMEHTOB C OMOpPOM Ha
BOIIPOCHBIM ILJIaH.
BoruncasaTe miomanu (Guryp, BKIIOYAIONIUX JIIEMEHTHI
OKpPY)KHOCTH  (Kpyra) ¢ OHOpOH Ha  CIPaBOYHYIO
uH(pOpMaLHIO.
HaxoauTp mionany B 3aa4ax peaibHON KU3HH.
JABuxeHust *TlonsiTHE O JBUKEHHUU IJIOCKOCTH. Pa3ouparp  npumepsl,  WUIIOCTPUPYIOLIME  NOHATHUSA
IUIOCKOCTH [TapannenbHbIi IepeHOC, TOBOPOT U cUMMETpUst. OCH U LIEHTPHI | IBUKEHUS, LIEHTPOB U OCE CUMMETPUHU.
(64) CHMMETPHHU. @®opMyIHpPOBATH ONPEAEICHHU IapalIeIbHOrO IEPEeHoca,

[Ipocreiinne NpuMEHEHNsI B pEILIEHNN 3a1a4™.

[IOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HENOABUKHBIE TOUKH IO 00pa3LLy.

HaxoauTh LIEHTPBI U OCH CUMMETPUI POCTEHIINX (QUTYp TTO
oOpasiry.

*TIpuMeHATH IapajljIe/IbHbIII NEPEHOC M CUMMETPUIO IpU
pEIIeHNN TEOMETPUIECKUX 3aj1a4 (pa3OupaTth MPUMEPHI).
Hcnoab30BaTh ISl TOCTPOCHUS U UCCIIEOBAaHUIN TUPPOBBIE
pecypchL*

IHoBTOpEHHE,

[loBTOpEeHHE OCHOBHBIX MOHSATHH W METOAOB KypcoB 7—9

OnepupoBaTh noHATHsIMH: (HUTYpaA, TOUKA, TpsAMasi, yroi,




00001IEHME,
cucTeMaTH3alus
3HAHUM

(74)

KJIACCOB, 0000IIIEHUE ¥ CHCTEMAaTU3aLNs 3HAHUM.

[Ipocreiimue reomerpuyeckue (UTYppl W HMX CBOWCTBA.
I/I3MepeHHe TCOMCTPHUICCKUX BCIIUYNH.

TpeyroabHUKH.

[TapamienbHbIE U NEPIICHAUKYIISIPHBIC IPSIMBIE.
OKpyXHOCTb U Kpyr. I'eomMeTpuyeckre MOCTpOeHUs. YTJbl B

OKPY>KHOCTH.  BmnucanHble W  ONUCAaHHBIE  OKPYXHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast u OKPYKHOCTb.

YeThIpEXYTOJIbHUKH. Brnucannbie u ONMCaHHbIC
YETBIPEX YT OJIbHUKH.

Teopema [ludaropa n Hauana TpuroHomeTpur. Pemenne oOnmx
TPEYrOJIbHUKOB.

[IpaBunIBHBIE MHOTOYTOJIBHUKHU.

[IpeobpazoBanus IIJIOCKOCTH. JIBrKeHUs. [TomoGwue.
CummeTpusi.

ITnomans. Breruncnenue 1wiomaneii. IDiom@anu 1moI00HBIX

duryp.
JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH.
BekTopsl Ha IIIOCKOCTH.

MHOTOYTOJIbHUK, PaBHOOCAPEHHBII U  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, MPSAMOYIONbHBIA TPEYrOJIbHUK, MEIUAHA,
OuccekTpruca M BBICOTa TPEYTOJIbHUKA, MHapajIesiorpaMM,
poMO, TPSMOYTOJIBHUK, KBajapar, Tpameuus; OKPYXKHOCTb,
KacaTelbHasl; paBEHCTBO U MoJ00Me (QUryp, TPEYrOJIbHUKOB;
MapajuIeIbHOCTh W NEPHEHAUKYISIPHOCTh IPSIMBIX, YIOJl
MEXAY NpSIMbIMH, CHUMMETpPUS OTHOCUTEIBHO TOYKH U
IpsIMOW; JJIMHA, PAacCTOSHME, BEIWYMHA YIJIA, IUIOWAnb,
MIEPUMETP.

Hcnoan3oBars  ¢GopmyJibl: IIepuMeTpa MW IUIOLIAAU
MHOT'OYI'OJIbHUKOB, JUIMHBI OKPYXXHOCTH M IUIOIIAIU KpYyTa,
00bEMa MPSMOYTOJIBHOTO MapasliesIenunesa.

OnepupoBaTb NOHATHUSIMH: IPSAMOYIOJIbHAsE  CHUCTEMA
KOOpJIUHAT, BEKTOpP; MCHOJb30BaTh OTH IOHATHS A
IIPEICTABICHNS JaHHBIX U PELIEHUS 3a4ay, B TOM YHCIE W3
APYTUX y4eOHBIX MPEAMETOB.

Pemiath 3agayd Ha TIOBTOPEHHME OCHOBHBIX IOHSTHH,
WUTIOCTPALUIO CBSA3EH MEXIY pa3IM4YHBIMU YacTsAMHU Kypca.
BriOupaTs MeTOA 11 PELLICHUS 3aa4H.

Pemrars 3agaun 13 MOBCETHEBHOM KU3HU.

TEMATHYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHKA»
(TIO0 TOJIAM OBYYEHUSI)

7 kinacc (He meHee 34 4)

Ha3zBanue
pasnena (TemMbl)
(4HCJ10 YaCoB)

OcHoOBHOE co/iep:KaHue

XapakTepuCcTHKA 1eATeJIbHOCTH 00y4a0IIMXCS

IIpencrasienne

[IpencraBnenne ngaHHBIX B Tabmumax. [IpakTtudeckue

OcBanBaTh Ha 0a3zoBOM YPOBHeE CIocooObI




AAHHBIX BBIUMCJICHHUSI 10 TaONWYHBIM JaHHBIM. VI3BNIedeHWe © | MPENCTaBICHHS CTAaTHCTUYECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTEpIpeTanus TaOIWYHbIX JaHHBIX. [IpakThdeckas paboTa | MacCMBOB C MOMOLIbI0 TabmUIl M JUarpaMm c
«Tabmuuby. UCIIOJIb30BAHUEM  aKTyaldbHBIX W BAXKHBIX JIaHHBIX
['padmyeckoe mpencraBieHHe TaHHBIX B BHJE KPYroBbIX, | (Aemorpaduyeckue JTaHHbIE, MIPOU3BOJICTBO
CTOJOMKOBBIX  (CTONIOUATBIX)  AMarpamMm.  YTeHMe H | HPOMBIIIJICHHON U CEIbCKOXO3SHCTBEHHOM NPOIYKIIHH,
nocrpoeHne  nuarpamm.  Ilpumepsl  nemorpaduyeckux | OOILIECTBEHHBIC U MPUPOTHBIC SIBICHUS).
JTarpamm. M3yuyars Meroabl pabOTBl C  TAaONUYHBIMH |
[TpakTrueckas pabota «/luarpammsi». rpad@UyYecKUMU TPEICTABICHUAMU TaHHBIX C MOMOIIbIO
U(POBBIX PECYpPCOB B XOJA€ MPAKTUYECKHX paboT (c
HaIPaBJISIONICH TOMOIIIBIO).
OnucarejbHas UYucnoseie Habopel. CpenHee apudmeTnieckoe. OcBauBaTh Ha 0230BOM YpOBHe MOHATHS: UYUCIOBOMI
CTATHCTHKA Menuana yrcnoBoro Habopa. Y cTOMUNBOCTh ME/IUAHBI. Habop, Mepa IeHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
8 ) [IpakTudeckas padora «CpenHue 3HAYCHUS. TOM YHUCIIe cpeiHee apudmeTnyeckoe, Mearuana.
Haubonpiiee u HamMmeHblllee 3HAYEHUS YUCIOBOrOo Habopa. | OmMchIBATHL CTaTHUCTUYECKHWE JAaHHBIE C ITOMOIIBIO
Pazmax. cpeaHero apupMeTHYecKoro U MeAuaHsl. Pemars 3agaun
(c wWCTmoJb30BaHUEM 3PUTEIBHON HATJATIHOCTH H/WIN
BepOaNbHOM OMOPHI)
HN3yyaTh cBOMCTBAa CPEIHUX, B TOM YHCIIE C ITIOMOILIBIO
U(POBBIX PECypcoOB, B XOJ€ MPAKTHUYECKHX paboT, (c
HaIpaBJISIONICH TOMOIIIBIO).
OcBauBaTh Ha 6230BOM YpPOBHe MOHSITHS: HauOOJIbILIEE
Y HauMEeHbIlIee 3HaYeHHs YUCIOBOTO MacCcHUBa, pa3Max.
Pemath 3agaun Ha BBIOOp crioco0a OMUCAHUS TaHHBIX B
COOTBETCTBUM C TPUPOJOM  JAaHHBIX U  LEIIMHU
HCCIIEA0OBaHUS C HAIPABJISIIOLIEH TOMOILIBIO.
Cuayuaiinas *CnyyvaiiHas U3MEHUUBOCTH (MpuMepbl). YacToTa 3HaueHuil B | *OcBauBaTh MOHSITHS: YacTOTa 3HAUYEHHUN B MacCUBE
U3MEHYUBOCTH MaccHBe JaHHBIX. [ pynmupoBka. [ MCTorpaMMel. JaHHBIX, TPYIITUPOBKA JAHHBIX, THCTOrpaMMa.
(6 9) [TpakTrueckas pabota «CiydaiiHasi ©3BMEHYHUBOCTH». > CTpouTh THCTOTpaMMbl IO 00pa3iy

OcBanBaTth rpapuuecKue MpeaCTaBICHUS PA3HBIX BUI0B
CIIy4allHOM WM3MEHYMBOCTH, B TOM YHCJIE C IIOMOIIBIO
U POBBIX PECYPCOB, B X0 MPAKTUYECKON pabOTHL.*




BBenenue B
Teopuio rpagos
(4 1)

*T'pad, Bepunna, pedpo. Ilpeacrasienne 3a1aun ¢ MOMOIIBIO
rpada. CreneHb (BaJIeHTHOCTH) BepiuHBL. Yucno pédep u
cymmapHasi creneHb BepmuH. Llens u nuki. Ilyte B rpade.
[IpencraBnenne o csizHOCTU Tpada. O6xox rpada (diIepoB
nyth). [IpencraBinenne o0 OpueHTUPOBAHHBIX Tpadax.™

*OcBauBaTh NOHsATHA: Tpad, BepmumHa Tpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIIIMHBI), 1IEMb U ITUKIL.
OcBauBaTh NOHATHA: MMYTh B Tpade, dIIepoB MyTh,
00xo rpada, OpueHTUPOBAHHBIN Tpad.

OOcyxnaTh pemieHMe 3ada4M  Ha IIOUCK CYMMBI
creneHed BepmmH rpada, Ha MOUMCK 00xoxa rpada, Ha
MOWCK TMyTe B  OPHEHTHPOBAHHBIX Tpadax ¢
HAMPAaBJIAIONICH TOMOIIBIO.

OcBauBaTh CcnocoObI IIPEACTABICHUS 3a1ad U3 Kypca
anreOppl, T€OMETPUU, TEOPHUH BEPOSITHOCTEH, IPYyrux
MpEeIMETOB C TMOMOIIbI0 TpadoB (KapThl, CXEMBI,
ANEKTpUYECKUE 1enH, (yHKIMOHAJIbHbIE COOTBETCTBUS)
Ha IpuMepax. *

BepositHOCTB M
4acTroTra
CJIy4aiiHOT 0
coObITHS

(4 4)

*CryyaiiHbII ONBIT U CiIydaiiHOe coObITHE. BeposTHOCTh M
yacToTa CcoObITUS. Poib MajoBEpOATHBIX M IMPAKTHYECKU
JIOCTOBEPHBIX COOBITUI B MpUpoje U B obOmecTBe. MoHeTa u
UrpanbHasi KOCTb B TCOPUU BEPOSTHOCTEH.

[IpakTuueckas padbora «Yacrora BIlIaACHUS Opiay.™

*OcBanBaTh MOHSTHSI: CIYYalHBIN OIBIT U CIIy4ailHOE
COOBITHE, MAJIOBEPOSATHOE U MPAKTUUYECKH TOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTb MAaJOBEPOSITHBIX COOBITHH B
npupoae M OOIIeCTBE HA BaXHBIX MpUMEpax (aBapuu,
HECYaCTHBIE clly4au, 3aIuTa NepCOHAIBHOM
uH(popManuu, nepeaada JTaHHbBIX ).

H3yuyaTh poJib KIACCUYECKUX BEPOATHOCTHBIX MOJEIEH
(MOHeTa, urpajibHast KOCTh) B TEOPUU BEPOSITHOCTEM.
HaoawoaaTts W M3y4yaTh 4YacTOTYy COOBITUH B MPOCTHIX
HKCHEPUMEHTaX, B TOM YHCIE C MOMOIIBI0 HU(PPOBBIX
PECYPCOB, B X0O/I€ MPAKTUYECKON pabOThL.*

O0o00menue,
KOHTPOJIb
(549)

HPGI[CTaB.HGHI/IG JaHHBIX. OmnucarenbHas CTaTHUCTHKA.

BeposiTHOCTB CitydaitHOTO COOBITHSI.

[HoBTOPSATH U3y4YEHHOE
3HaHUM.

PemaTh 3a1auM Ha IPEJCTaBICHUE U ONMCAHUE JTAHHBIX
c MTOMOILIBIO M3YYEHHBIX XapaKTEPUCTUK c
HaIIpaBJAOLIECH TOMOILIBIO.

Oocyxnars npuMepbI CIIy4alHBIX
MaJIOBEPOSATHBIX u IIPAKTUYECKH

U BBICTPAMBATH CUCTEMY

COOBITHH,
JOCTOBEPHBIX




CIly4allHBIX COOBITHH, WX POJM B MPHUPOJAEC M >KU3HU
4eJI0BEKa

8 ki1acc (He menee 34 4)

Ha3Banue
pasnena (TemMbl)
(4mMcy10 YacoB)

OcHoBHOe conep:kaHue

XapakTepucTHKA J1eSITeIbHOCTH 00y4Yal0IMXCsl

IToBTOpEHUE
Kypca 7 Kiacca
(4 4)

IIpencraBnenne  gaHHbIX.  OnucaTenbHass  CTATUCTHKA.
Crnyyaiinas usMeHunBOCTh. CpeHre YnucioBoro Habopa.
Cnyualinbie COOBITHSI. Beposarnoctu U YacTOTHI.
Knaccuueckne Mopenu TeopuHM BEpPOSITHOCTEW: MOHETa U
urpaibHasi KOCTb.

IloBTOpPSITH M3Y4YEHHOE U BBICTPaMBATBL CHUCTEMY
3HAHUM.
Pemats 3amaum (Mo BHU3YaJbHOM oOmope) Ha

IIPE/ICTABIICHUE U ONMCAHHE JaHHBIX C
M3YYEHHBIX XapaKTEPUCTHK.

Pemats 3agaum (Mo BH3yaJbHOH omope) Ha
MPEACTABICHUE TPYINIHUPOBAHHBIX JAHHBIX M ONUCaHUE
CIIy4allHOM U3MEHUYUBOCTHU.
Pemats 3agaum  (mo
ompeAcieHue 4aCTOThI CIIy4alHBIX
o0cyxaeHue MIPUMEPOB CITy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX u IIPAKTUYECKH JIOCTOBEPHBIX
CIIy4alHBIX COOBITHH, WX pOJIM B TMPUPOAEC U IKUZHHU
4eJI0BeKa.

IIOMOIIBIO

BHU3YaJIbHOM  oOmope) Ha

COOBITHH,

OnucarejabHasi
CTAaTHCTHKA.
PaccenBanue
JaHHBIX

4 v)

*Otknonenus. Jlucnepcust unciaoBoro Habopa. CtangapTHOE
OTKJIOHEHHE YUCIIOBOTO Habopa. J[narpaMMbl paccemBaHus. >

*OcBauBaTh TOHSITHA: JHMCIEPCHS W CTaHAAPTHOE
OTKJIOHEHHME, HCIO0JIb30BaTh OSTHU XapPAKTEPUCTUKHU JUIsS
OIMCaHUs PACCENBAHUS JaHHBIX.

YuacTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBHH
WM HaJIMYUU CBSA3M T10 IMarpaMMaM pacCeuBaHUs.
CTpouTh JuarpaMMbl pPACCEUBAHMS 10 HMEIOLIUMCS
JaHHBIM, B TOM 4YHCJIE C TOMOIIbIO KOMIIbIOTEpa (mocie
COBMECTHOTO aHaImn3a).™




MHuoskecTBa
4 9)

MHOXecTBO, MOJAMHOXECTBO. Onepaiuu HajJ, MHOXXECTBaAMU:
00BbeIMHEHHE, MepEeCceUeHe,  JIOMOJTHEHHUE. CBoiicTBa
omnepanuit HaJ MHOKECTBAMHU: MePEMECTUTENBHOE,
coueTaTeIbHOE, paclpeAeIUTEIbHOE, BKIIOUCHHUS.
I'paduueckoe npeacraBIeHUE MHOKECTB.

OcBanBaTh MOHATHSI: MHOXKECTBO, 3JIEMEHT MHOXECTBA,
MOJIMHO>KECTBO.

BbInoaHATH onepauuu HaJ MHOECTBaMU:
o0beuHEeHne, IepeceueHne, TOomoHeHne (110 00pasIy).
Hcnoab3oBaTh CBOMCTBa: ePEMECTUTENIBHOE,
COYeTaTeNIbHOe, paclpeAeNuTeNbHOe, BKIIOYEHHUS (C
UCIIOJIb30BAHNUEM BH3YyaIbHOM OMOPHI).

Hcnoan3oBaTh rpaduueckoe MpeCTaBICHUE MHOXKECTB
IPU ONMUCAHWU peabHBIX MPOIECCOB U SBICHHM, IMPH
pelIeHnH 3a/1a4 U3 APYrux y4eOHbIX MPEAMETOB U KypCOB
(c UCII0JIB30BAHUEM BU3YaIbHON OIOPBHI).

BepositHOCTB
CJIy4ailHOT 0
coObITHUS
(6w

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHSL.
bnaronpusrcrByromue 3JIEMEHTapHbIE COOBITHSL.
BepositHocTi  coObITuii.  OmNBITBI ¢ PaBHOBO3MOXHBIMH
3JIEMEHTApPHBIMH COOBITUsIMU. CTydaiHbIN BBIOOD.
[IpakTuyeckas pabora «OMBITHI ¢ pPaBHOBO3MO>KHBIMU

OJIEMCHTApPHBIMU COOBITHSIMHI.

OcBauBatph Ha  0a30BOM  YpPOBHe  NOHSATHA.
AJIEMEHTAapHOE COOBITHE, CJIydyaHOe COOBITHE Kak
COBOKYITHOCTH  OJIATONIPUSTCTBYIOIIUX  AJIEMEHTAPHBIX
COOBITHH, pABHOBO3MOXXHBIC DJIEMEHTAPHBIE COOBITHSI.
PemaTh 3a1a4n Ha BBIUKUCICHUE BEPOSTHOCTEH COOBITHI
M0 BEPOSTHOCTSM JJIEMEHTAPHBIX COOBITUN CITy4ailHOTO
omnbiTa (C MCHOJIb30BAaHUEM 3PUTEIBHOW HAaTJsTHOCTH
W/uiv BepOaIbHOM OTOPHI).

PemaTth 3aa4u Ha BBIUUCIICHUE BEPOSTHOCTEH COOBITHI
B ONBITAX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHCIIE C TIOMOIIbIO KOMITbIOTEpa (C
UCIIOJIb30BAHUEM  3PUTEIBHOM  HArJIIHOCTH  W/WIK
BepOAIbHOM OMOPBI).

IIpoBoauTh, M M3y4YaTh ONBITHI C PABHOBO3MOXXHBIMU
AIEMEHTAPHBIMU COOBITHSIMH (C UCIOJIB30BAHUEM MOHET,
WUTpabHBIX KOCTEH, JIPYTUxX MOJICIICH )
B XOJ€ TMpakTU4YecKoil paboThl (C HUCHOIB30BaHUEM
BHU3YaJIbHOU OTIOPHI).

BBenenue
Teopuio rpagos
(4 4)

B

*JlepeBo. CBoiicTBa jJepeBa: €AMHCTBEHHOCTb  IIYTH,
CyIIECTBOBAHME BMCSYEH BEPIIMHBI, CBA3b MEKIY YHCIOM
BepILINH U yncioM pédep. [IpaBuino ymHOKeHUS. ™

*OcBauBaTh NOHATHS: JEPeBO Kak Tpad Oe3 LuKIia,
BHCsIYasi BepIIuHa (JIUCT), BETBb JEPeBa, MyTh B JIEPERBE,
JIMaMeTp JepeBna.




HM3yuath cBoOMcTBa JepeBa: CYLIECTBOBAHUE BUCAYECH
BEpLIMHBI, EIUHCTBEHHOCTh IIyTH MEXAY JBYMs
BEpLIMHAMHU, CBSI3b MEXIY YHCIOM BEPIIMH M YHCIOM
pédep.

YuyacTBoBaTh B 00CYXKICHHM peLIeHHsl 3a4a4yd Ha
IIOUCK U TEpPEUUCIICHUE IMyTed B JIepeBe, ONpeesieHHE
yucaa BeplIMH wiu pédep B nepeBe, 00Xoa OWHApHOTO
JepeBa, B TOM UHCIE C [PUMEHEHUEM IpaBUiIa
YMHOKEHUS.™

Cayuaiinbie
coOBITHA
8 4)

*TIpotuBomnonoxHoe  coObiTe.  Jlmarpamma  Diinepa.
OObenuHEHUE U TiepecedeHre coObITHi. HecoBmecTHbIE
cobbiTus. @Dopmyna cioxeHuss BeposTHocTei. [IpaBuio
YMHOXEHHSI ~ BEpPOSITHOCTEM.  YCIIOBHasi  BEpPOSATHOCT.
HezaBucumbie  coObitusa.  IlpeacraBnenue — ciay4aiHOTO
SKCTIEpUMEHTA B BUJIE IepeBa.™

*OcBanBaTh MNOHATHS: B3aUMHO TPOTHBOIIOJIOKHBIE
COOBITHS, OMEpalMk HaJa COOBITUAMH, OOBEAMHCHUE U
nepeceuyeHne coObITHi, auarpamma Diinepa (Ditnepa—
Benna), coBMecTHBIC 1 HECOBMECTHBIE COOBITHS.
H3yuaTh TeopeMbl O BEpOSTHOCTH OOBEIMHEHUS NBYX
coObITH# ((hOPMYITBI CITOKEHUS BEPOSATHOCTEN ).
YuacTBOBaTH B 00CY:KI€HHHN pellieHUsl 3a]a4yu, B TOM
quclie TEKCTOBBIE 3aJ]aul Ha OINpefesieHue BEpOosSTHOCTEN
OOBEIMHEHUS W TEePECEUeHUs] COOBITUH C TOMOIIBIO
YUCJIOBOM  MpsSMOHM, auarpamMm Oiiepa, (HopMyIIbl
CJIOKEHUS BEPOSTHOCTEMN.

OcBauBaTthb TOHSITHS: MIPaBUIIO YMHOXEHHUS
BEPOSTHOCTEH, YCIOBHAs BEPOSITHOCTh, HE3aBUCHMBbIE
COOBITHS JEPEBO CIIYYaliHOTO OIIbITA.
N3yuath cBoiicTBa  (OIpeneieHUs)
COOBITHH.

YuacTBOoBaTHL B OOCY:KI€HHHM pelleHHsl 3aJa4yd Ha
OTpe/ieNIeHUE U UCII0JIb30BAHUE HE3aBUCUMBIX COOBITHIA.
YuacTBOBaTHL B OOCY:KI€HHHM pelleHHsl 3aJa4yd Ha
MOMCK BEpPOSITHOCTEH, B TOM UYHCJIE YCIOBHBIX, C
MCIOJIb30BaHUEM JIEPEBA CIIYIallHOTO OIbITA. ™

HE3aBUCHUMbIX

O0o001IeHHe,
KOHTPOJIb

[IpencraBnenne nanapix. OnucaTenbHas cTaTUCTHKA. ['padsbl.
BepositHOCTB CIIy4aitHOT O COOBITHSI. DJIEMEHTHI

IToBTOPSATHL U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUN.




(4 9) KOMOWHATOPUKH.

Pematp 3a1auu Ha MpeCTaBICHUE U ONUCAHUE JTAHHBIX
C  IOMOIIBIO  H3YYEHHBIX  XapakTepUCTHK  (C
MCIIOJIb30BAHNUEM BH3YyaIbHOM OMOPHI).

*YyacTBoBaTh B OO0CY:KI€HUM pelleHusI™ 3agauMm C
puMeHEeHHeM rpadoB.

Pemate 3agaum  Ha  HAXOXKACHUE  BEPOSTHOCTH
CIIy4aifHOrO COOBITHA IO BEPOSITHOCTAM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCII€ B OIBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMH COOBITUSAMU (C BU3YaJIbHON OMOPOA).
*Y4yacTBOBaTh B 00CYKIEHMHU PelleHUsT™ 3agayd Ha
HaXO0XKJICHUE BEPOATHOCTEH 00BbETMHEHUS U TIepeCeUCHNUs
COOBITHI, B TOM YHCJI€ HE3aBUCHMBIX, C HUCIOJIb30BAaHUEM
rpadMUecKuX TPEACTABICHUNH U JepeBa CIy4aifHOro
OIIBITA.

*YuyacTBOBaTH B 00CY:KICHHMHM pelIeHUs™ 3aJa4yM Ha
MepeYrCIICHNe KOMOMHAIMH (JKCIia MepecTaHOBOK, Yncia
COYETaHM), Ha HAXOXJCHUE BEPOSATHOCTEH COOBITHH C
IPUMEHEHHMEM KOMOMHATOpPUKHM, B TOM 4YHCIE C
MCIOJIb30BaHUEM TpeyronbHuka [lackans.

9 kinacc (He MeHee 34 4)

Ha3zBanue
pasnaesa (TemMbl)
(4HCJ10 YaCoB)

OcHoOBHOE co/iep:KaHue

XapakTepuCcTHKA 1eATeJIbHOCTH 00y4a0IIMXCS

IloBTOpPEHME [IpencraBnenne  gaHHbiX. OmnucarenbHass — CTaTUCTHKA.
Kypca 8 kiacca Onepauuu Hag coobITUsIMU. He3aBUCUMOCTh COOBITHI.
(44)

I[loBTOpPSAITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTh 3a1aum Ha IPE/ICTABICHUE U ONMCAHUE JJAHHBIX.
Pemat, 3amaud  Ha  HAXOXIEHHUE  BEPOSITHOCTEH
OOBEIMHEHUS W TEPECEYCHHS] COOBITHH, B TOM YHCIIE
HE3aBHCUMBIX, C  HCIOJB30BaHHWEM  TrpaHUuecKux
IIPEACTABIICHUH U IEpeBa CIy4alHOIO OIIBITA.




Pemath 3amaym Ha TepedrclieHue KOMOWHAIUi (4ucia
IIEPECTAHOBOK, 4YHCJIa COYETAHUH), Ha HAXO0XKICHHE
BEPOSITHOCTEHN COOBITHIA c [IPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHCJIE€ C MCIOJb30BaHUEM
TpeyronbHuka [lackamns

DJIeMEeHTBbI
KOMOUHATOPUKH
(4 4)

KombOunatopnoe mpaBuino ymHOXxeHHUs. llepectanoBkwu.
®dakropuan. CoueTaHuss U YUCIO COYETaHHH. *TpeyrosbHHUK
[Nackans.™ IIpakTrueckas pabora «Bpraucnenue
BEPOATHOCTEH C MCMOJIb30BAaHUEM KOMOMHATOPHBIX (YHKITHI
DIIEKTPOHHBIX TAOJIUIIY.

OcBauBatph Ha  0a30BOM  YpPOBHe  IOHSTHA!
KOMOMHATOpPHOE MPAaBUJIO YMHOMKEHUS, YINOpPSI0YCHHAs
mapa, Tpoiika OOBEKTOB, IEPEeCTaHOBKa, (hakTopual
qucaa, COYETAHUE, YHUCIO COYETaHWH, *TpeyrobHUK
[Tackans.™

Pemars mnpocreiimme 3agauMm  Ha IIEPEUYUCIICHHUE
YIIOPSJOYESHHBIX nap, TPOEK, nepevrciIeHue
[IEPECTAHOBOK M COYETAHUH JJIEMEHTOB pa3IMYHbIX
MHOKeCTB (TI0 00pa3siy).

Pemars mpocreiiiiue 3aaa4M Ha IIPUMEHEHUE 4YHCIa
coyeTaHuil B anredpe (COKpaéHHOe YMHOXKEHHE, OMHOM
HrroTona) (¢ HampaBIstonel MOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPUKY, 3aJauyd Ha
BBIUUCIIEHUE BEPOATHOCTEH, B TOM YHUCIE C MOMOILBIO
AJIEKTPOHHBIX TAOJIUI] B XOJ€ MPaKTHUECKOW paboThl (¢
BHU3yaJIbHOW OTIOPOiA).

I'eomerpuyeckas
BEPOSITHOCTH
(44)

*T'eomerpuueckasi BepossTHOCTb. Cy4allHbIN BHIOOP TOUKH U3
(buUTyphI Ha TNIOCKOCTH, U3 OTPE3Ka, U3 IYTU OKPY>KHOCTH.™

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B OOCYXKIEHHUM PpelIeHUusl 3aJa4d Ha
HaAXO0XIACHUC BCpOHTHOCTCfI B OIIbITax, HpeI[CTaBI/IMBIX
KaKk BBIOOp TOYEK W3 MHOTOYTOJIbHHMKA, Kpyra, OTpe3Ka
WM IyTY OKPY>KHOCTH, YUCJIOBOTO MPOMEXKYTKA™

HUcnuiTanns
bepuyin
(6 9)

Ucnpiranne. VYenex u Heynaya. Cepusi HCHBITaHMH 110
neporo ycnexa. HMcnoeitanuss bepnymin. BepositTHocTH
coObiTuil B cepuu wucnbiTanuil bepnymmm. Ilpaktuueckas
pabora «Vcnbitanus beprymmy.

OcBauBaTh Ha 0a30BOM ypOBHE NMOHSITHSI. UCIBITaHUE,
3JIEMEHTapHOE COOBITHE B UCTIBITAHUHM (YCIIEX U HEy/maJa),
cepus MCIBITAHWM, HACTYIUICHHE IIEpBOrO  yclexa
(Heynmaum), cepus ucnbiTaHuii bepuymmm.

Pemiare  mpocreiiiniMe 3agayd Ha  HAXOXIEHHUE




BEPOSITHOCTEH COOBITUH B CepUU UCHBITAHUN 0 TEPBOTO
ycrexa, B TOM 4YHcie ¢ MpUMEHEHHEM (OPMYIIbI CyMMBbI
TE€OMETPHUUYECKOM mporpeccuu (C OMOpoil Ha CIIPaBOYHYIO
nH(pOpMAIHIO).

Pemiare  mpocreiiiniMe 3agayd Ha  HaAXOXIECHHUE
BEPOSITHOCTEH  DJIEMEHTapHBIX  COOBITUH B CEpPUU
UCIBITAaHUN bepHy/UIM, Ha HaXOXICHUE BEPOSTHOCTU
ONpENEIEHHOIO 4YHUCIIA YCIEXOB B CEPUU HCIIBITAHUI
bepHyiuu (¢ BU3yaJIbHOM OIIOPOIA).

HN3yyaTh B X0/1€e MPAKTHYECKOH PadOThI, B TOM YHCIIE C
MOMOIIBI0 HU(POBBIX PECYpPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbiTaHui beprynnu

Cuayuaiinas
BeJMYMHA
(6w

CnyvailiHas BeJIWYMHA W PACIpPEICICHUE BEPOSTHOCTEH.
MaremaTtnueckoe OXHJAAHUE W JUCIEPCHS  CIIyYalHOU
BenuuuHbl. [IpuMeppl MaTeMaTHMyecKoro OXUIAAaHUSA Kak
TEOPETHUUECKOTO CPETHEr0 3HAUCHUS BETUUHHBI.

[TonssiTue o 3akoHe  Oonbmux  4yucel  M3mepeHue
BEPOSATHOCTEM C IMOMOLIBI YacToT. [IpuMeHeHune 3akoHa
OOJIBIITNX YHCEIT.

OcBouTh Ha 0a30BOM YpPOBHE NOHSITHA: ClydyalHas
BEJIMYMHA, 3HAYCHHE CIIy4ailiHOM BEJIMYMHBI,
pacnpeneneHrne BeposITHOCTEM.

N3yuath uW 00CyXkIaTh IpPUMEPHl AMCKPETHBIX U
HEMpPEPBIBHBIX CIyYalHBIX BEJIMYUH (POCT, BEC YEIIOBEKA,
YUCJIEHHOCTb HaceJeHusl, Ipyrue W3MEHYMBBIC
BEJIMYMHBI, pacCMaTpUBAaBLIMECS B Kypce CTaTHCTHUKH),
MOJECIJIbHBIX ~ CIIy4allHbIX  BEJIWYHMH, CBSI3aHHBIX CO
CIIyJallHBIMH OTBITaMH (OpOoCaHuE MOHETHI, MTPaTbHOMN
KOCTH, CO CITy4aifHbIM BEIOOPOM U T. II.).

OcBauBarhb Ha  0a30BOM  ypPOBHEe  TOHSATHA:
MAaTEMaTUYECKOE OXKUJAHUE CIIy4YalHOM BEJIMYMHBI KaK
TEOPETHUYECKOE cpenHee 3Ha4YEHHE, JUCIIepCUs
CIIy4alHOM BEJIMYMHBI KAaK aHAJIOI AUCIIEPCUM YUCIOBOIO
Habopa.

Pematp 3amaum Ha BBIUKCICHUE MAaTEMAaTHYECKOTO
OXKHMIAHUSA W  JUCIEPCUM  JUCKPETHOW  CIy4aillHOU
BEJIMYUHBI 0 33JaHHOMY PACIPEICICHUIO, B TOM YHCIIE
3a/la4, CBSI3aHHBIX CO CTpPaxOBaHUEM U JIOTepesMH (C
HaIPaBJIAIOIIEH TOMOLIBIO).

3HAKOMHMTBCSI C MaTeMaTH4YECKUM  OXHUAAHUEM U




JUCIIEPCUEN HEKOTOPBIX paCIpENeNICHUH, B TOM YHUCIE
pacnpeneneHns CIy4allHOM BEJIMYUHBI «UHCIIO YCIEXOBY
B CE€pUU UCHbITaHU bepHyiu.

M3yyaTrs 4acToTy COOBITMSI B  IOBTOPSIOIIUXCS
CIIy4alHBIX OIBITaX KaK CIIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCSI C 3aKOHOM OonbIIuX uucend (B ¢opme
bepuymnu): mpu OONBIIOM YHCIE ONBITOB 4YacToTa
COOBITHS OJIM3KA K €T0 BEPOSITHOCTH.

Pemiath 3aaum  Ha U3MEPEHUE BEPOSATHOCTEH C
MTOMOIIIBIO YacTOT (C HAMPABJIAIONICH TTOMOIIIBIO).
OOcy:kmaTh  poib  3akoHa  OONBIIMX  YHCET B
000CHOBaHUU YaCTOTHOIO MeToaa U3MEPEHUS
BEPOSITHOCTEM.

OO6cykIaTh 3aKOH OOJBIIMX YHCET Kak IMpOsBICHUE
CTaTUCTUYECKOW YCTOWYMBOCTH B U3MEHUMBBIX SIBICHMUSIX,
poiib 3aKOHa OOJIBIIMX YHCET B MPHUPOAEC U B KUZHU
4eJI0BeKa.

O0o00menue,
KOHTPOJIb
(10 u)

IIpencraBinenue  1aHHBIX.
BepostHOCTh CIIy4aitHOTO COOBITHSI.
kKoMOuHaTopuku. CiydaifHble BETMYMHBI U PACIIPEICTICHHUS.

OnucarenpHas  CTaTUCTHKA.
DJIEMEHTEI

IloBTOpATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHWMH.

PemaTh 3a1aum Ha PE/ICTABICHUE U ONMCAHUE JJAHHBIX.
Pematr 3agaum  Ha  HaxOXACHUE  BEPOATHOCTEU
COOBITHI, B TOM YHCIIE B OINBITaX C PaBHOBO3MOKHBIMHU
3JIeMEHTapPHBIMU COOBITHSIMU, BEPOSTHOCTEH
OOBEIMHEHUS ¥ TIEPECEUYCHUs] COOBITUH, BBIYUCIATH
BEPOSITHOCTH B  ONBITaX C CEPUSAMH  CIyY4alHBIX
HUCHIBITAaHUN
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