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AnantupoBaHHas pabodasi mporpamma 1o yaeOHomy npeamety «Maremarukay (6a30BbIi
ypOBeHb) (peamMeTHast 061acTh «Maremarrka 1 nHGOpMaTHKay) (J1ajiee COOTBETCTBEHHO —
mporpamMma 1o MaTeMaTHKe, MaTeMaTHKa) BKIIFOUAET MOSICHUTEIIBHYIO 3alHCKY, COICP)KaHME
oOyueHus, IIIaHUPYyEMbIE€ pe3yJbTaTbl 0CBOEHUS MTPOTPaAaMMBI 110 MaTeMaTUKe.

[HOACHUTEJIBHA A 3AIIMCKA

ApnantupoBaHHas paboyas Imporpamma Mo MaTeMaTHKe i1 OOYy4YaroIMXCS C 3aJep:KKON
ncuxudeckoro passutus (manee — 3IIP) Ha ypoBHE OCHOBHOTO 00MmEero oOpa3oBaHUS
NOJrOTOBJIeHa Ha OCHOBe PDenepajbHOro0 TroCYIapCTBEHHOTO O0pa30BaTeNIbHOTO CTaHJapTa
ocHoBHOro 061ero oopazosanus (IIpukaz Munnpocsemienus: Poccun ot 31.05.2021 . Ne 287)
(mamee — ®I'OC 0O0OO0), denepanbHOM amaNTUPOBAHHOW OOpa30BATEIBHONW MPOrPAMMBI
OCHOBHOTO 00IIero oOpa3oBaHUsl i OOYy4aroOUUXCs C OrPAHMYEHHBIMU BO3MOXKHOCTSIMHU
3nopoBbs (IIpukaz Munnpocsemenus Poccun ot 24 HosiOpst 2022 1. Ne 1025), denepanbHOi
paboyeil mporpaMMbl OCHOBHOTO 00111eTO0 00pa30oBaHus MO yueOHOMY mpeameTry «Maremarukay,
®denepanbHON MPOrpaMMbl BOCIIUTAHMS, C YUYETOM pacHpe/IeIeHHbIX MO KiaccaM IMPOBEPIEMbIX
TpeOoBaHM K pe3yabTatam ocBoeHus DenepanbHOW ananTUPOBAHHOW 00pa30BaTEIbHON
MporpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs JJii OOYyYAIOMIMXCS C 3aJEP’KKOM MCUXHYECKOTO
pasButus. B paboueld mnporpamMme yuTeHBl HUAEHM M TMOJOXKeHUs KoHuenuuu pa3BUTUS
MareMarudeckoro oopazoBanus B Poccuiickoit denepanuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYyeOnblii npeaMer «Maremartuka» BXOAUT B NpeIMETHYIO oOnacTh «Maremartuka u
uHpopmaTuka». OH CHOCOOCTBYET Pa3BUTHIO BBIYMCIMTEIBHON KYyIbTYpbl U JIOTHYECKOIO
MBIIUIEHNS, (OPMUPOBAHUIO YMEHHS MOJb30BaThCS AJITOPUTMAMHU, a TaKXe MPHUOOPETEHHIO
MPaKTUYECKUX HABBIKOB, HEOOXOAMMBIX B MMOBCEIHEBHOM kU3HU oOydatomuxcs ¢ 3[1P. YueOnblii
npeIMeT pa3BUBAE€T MBILIUIEHUWE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKLIHMOHAIBHYIO
IrPaMOTHOCTb, YMEHHMS BOCIPUHUMAaTh M KPUTUYECKH aHAJIU3UPOBaTh UHGOpPMAIHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (opMax.

OOyueHue mareMaTHke 1aéT BO3MOXHOCTh pa3BHuBaTh y oOydaromuxcs ¢ 3IIP Tounyto,
paloHaIbHYI0 U UH()OPMATUBHYIO pedb, YMEHUE OTOMpaTh HanOoJiee MOAXOJSIINE SA3bIKOBBIE,
CUMBOJIMYECKHE, TpapUUecKue CpEeACTBA JJS BBIPAXKEHHUS CYXIEHUH U HaANIAJHOTO HX
IIPENICTABIICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KylIbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
oOliee 3HAKOMCTBO C METOAAMH MO3HAHUSl JAEHCTBUTEIBLHOCTH, MPEACTABICHUE O MPEAMETE U
METOJIaX MaTeMAaTUKH, UX OTIIMYUNA OT METOOB JIPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00
O0COOEHHOCTSIX MPUMEHEHUS] MAaTEMATHKHU JUIsl PEIICHUs HAy4YHBIX W MPUKIAIHBIX 3a1a4. Takum
o0Opa3oM, MaTeEMaTHYECKOE 00pa30BaHUE BHOCUT CBOM BKJaa B (POPMUPOBAaHUE OOLIEH KyIbTyphbI
YeJI0BeKa.

N3yueHne MaTeMaTUKU TaKkke CIOCOOCTBYET AICTETHMUECKOMY BOCIUTAHHUIO 4YEJIOBEKa,
IIOHMMAHUIO KpPAacoTbl M  M3AIIECTBA MATEMaTUYECKUX  PACCYXKACHUH, BOCIPUATHUIO
reoMEeTPUYECKUX POPM, YCBOCHUIO UJIEd CHMMETPHUH.

[TporpamMMma oTpakaer cojiep:kanue o0yueHus npeamety «MaTemMaTHKa» ¢ y4eTOM OCOOBIX
oOpa3zoBaTenbHbIX MOTpeOHOCTEl oOyuwatouuxcsa ¢ 3I[IP. Onagenune ydeOHBIM TNpPEAMETOM



«MareMaTuka» IpeCTaBiIsIeT ONpeIeICHHYIO CI0KHOCTH s yuaniuxcs ¢ 3[1P. ¥ obyqarommxcs
c 3IIP naubosiee BbIpake€Hbl OTCTABaHMS B PA3BUTUH CIIOBECHO-JIOTUYECKUX (POPM MBILUICHUS,
[IO3TOMY aOCTpPaKTHBIE U OTBJICYEHHBIE KAaTErOPUM MM TPYIHOIOCTYNHBL. B Toxe Bpems mpu
CHELMAIBHOM OOY4YeHMHM OOy4YaroIlMecs MOTYT BBIINOJHATH 3aJaHus 1o anroputmy. OHuU
BOCIIPMMMYHMBBI K IIOMOIIY, MOTYT BBIIIOJHHUTHh IIEPEHOC HA aHAJIOTMYHOE 3aJaHUE YCBOCHHOIO
crioco0a pemreHusi. CHIOKEHNUE Pa3BUTHUS MBICIMTEIbHBIX ONEPALUN U 3aMEIJIEHHOE CTAHOBJICHUE
JIOTUYECKUX JIEUCTBUN MPUBOJAT K HEAOCTATOYHOW OCMBICIEHHOCTH COBEPIIAEMBIX Y4E€OHBIX
nercTBuil. Y 00ydaronuxcsi 3aTpyJAHEHbl CUETHBIC BBIYMCIICHUS, NMPOU3BOJMMBIE B yme. B
MMCbMEHHBIX BBIUMCIEHUSAX OHM MOTYT IPOIYCKAaThb OAWMH M3 IPOMEKYTOUHbIX mmaros. [lpu
paboTe C YKCIOBBIMU BBIPAKCHHUSIMH, BBIYMCICHHEM HUX 3HAUYEHUS MOTYT HE YACpKUBATh
MpaBUWJIbHBIN NOpAOK aevicTBuil. [Ipu ynpouieHnu, npeoOpa3oBaHUU BBIPAXKEHUN ydalluecs ¢
3IIP HEe MOryT CamMOCTOSATENBHO MPUHATH PEHIEHHWE O IOCIEI0BATEIbHOCTH BBIOTHEHUS
nercTBuil. KOHKPETHOCTh MBINIIEHHST OCJIOXKHSET YCBOCHHs HAaBbIKA PELICHUs YPAaBHEHUU,
HEPABEHCTB, CUCTEMBI ypaBHEHUHN. MM Mano10CTyIHO COBEpILIEHUE OOPATUMBIX ONEpaIuiil.

Huzkuil ypoBeHb pa3BUTHUs JIOTMUECKHUX ONEpaluid, HEJ0CTaTOuHas OOOOIIEHHOCTh
MBIIUIEHUS] 3aTPYAHSIIOT M3ydeHHE TeMbl «DyHKUUU»: IpU ONpeneiaeHUH (PYHKIIMOHATbHON
3aBUCHUMOCTH, TIpU ONHUCAaHUM TpadUUecKoll CHUTyal[ud, MCHOJb3ysl T'€OMETPUUECKUH,
anredOpandeckuii, pyHKIMOHANBHBIN sA3bIkU. Hepenko ywamuecs He BUIAT pa3sHULBI MEXITY
00JacThio onpeeraeHust PyHKIUU U 001aCThIO 3HAUECHUH.

Pemenue 3aad CONpsKEHO ¢ TPYIHOCTSIMH O(QOPMIICHHUS KPaTKOW 3aIlucH, MPOBEICHUS
aHaju3a YCJIOBMS 3a/layd, BblAeNeHHs cyliecTBeHHoro. OOyuarommuecs ¢ 3IIP 3arpynusaroTcs
CEJIaTh YMO3AKIOYEHUE OT 00IIET0 K YACTHOMY, HEPEIKO BEIOMPAIOT HEPALIMOHAIIBHBIE CIIOCOOBI
pelIeHus], THOTAa OTPAHUYMBAOTCS MAHUITYJISLIUSAMU C YHCIIAMHU.

[Ipn u3ydyeHnn reoMmeTpuyeckoro Mmarepuana oOyuwarommuecs c¢ 3IIP cramkuBarorcs c
TPYAHOCTBIO JI€JIaTh JIOTUYECKUE BBIBOJABI, CTPOUTH IIOCIEAOBATEIBHBIE PACCYXKIACHUS.
HemnpouHble 3HaHHUS OCHOBHBIX TEOPEM TIEOMETPUM MPUBOAUT K OIIMOKAM B pEUICHUU
reoMeTpuueckux 3aaad. OOydaromuecs MOryT MOJAMEHUTh (GOpMYITy, HENTPaBUIBHO IPUMEHUTh
TeopeMy. K cepbe3HbIM ommuOKaM B peHIeHMM 3ajad MPHUBOJAT HEJOCTaTOYHO pPa3BUTHIC
IIPOCTPAHCTBEHHBIE NPECTaBICHUA. FIM CI0KHO BBIITOIHUTH YEPTEXK K YCIOBUIO, B MMCbMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEKY.

TouyHOCTH 3alIOMHUHAHUS U BOCIIPOU3BEACHUS YUe€OHOT0 MaTepuasa CHI)KEHbI 10 TIPUYNHE
c1ab0OCTH MHECTHYECKOM NESITeNbHOCTH, CyX)eHus oObema mamsatu. OOydarommmcs ¢ 3IIP
TpeOyeTcst OoJibliIe BpEMEHU Ha 3aKperuieHue MaTepuana, akTyalu3alus 3HaHUN 1o OIope Mpu
BOCIIPOU3BECHUH.

Jlns mpeomoneHuss TPyAHOCTEW B U3y4YeHUMM YdyeOHoro mnpeamera «MareMaTukay
HeoOXo/MMa ajanTtaiuss o0beMa U XapakTepa YuyeOHOro wmarepuaja K I03HaBaTEIbHBIM
BO3MOKHOCTSM yudamuxcs ¢ 3[IP. Cnexyer yueOHbI Marepuan NpernoJHOCUTh HEOOJbLIIUMU
MOPLMSIMH, YCIOXKHSS €ro MOCTENEHHO, M3BICKMBATh CIOCOOBI aJanTalliyd TPYIHBIX 3aJaHuMH,
HEKOTOpbIE TEMbl JlaBaThb KaK O3HAKOMHTENIbHbIEC; MCKJIIOYaTh OTACNIbHbIE TPYAHbIE
J0KAa3aTeNIbCTBA; TEOPETHUECKUI MaTeprual peKOMEHAYETCS U3ydaTh B MPOLECCE TPAKTUYECKON
NEATENBbHOCTH MO peleHuto 3a1ad. OpraHnyeckoe €IWHCTBO INMPAKTUYECKOM M yMCTBEHHOM
JESITeIbHOCTH YYallluXCsl Ha YPOKaX MaTeMaTHUKU CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIBHOMY
YCBOEHHUIO 0a3MCHBIX MAaTEMaTUYECKUX 3HAHUM U YMEHUH.

esu u 3axa4u u3yyenust yueOHoro npeamera «MaremaTtuka

[TpuopuTeTHBIME TIEISIMU O0OYyYEeHHSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:



* ¢opMUpOBaHWE  IEHTPATBHBIX  MATEMAaTHYECKUX  TMOHATHNA  (YHCIIO, BEJIMYMHA,
reomeTpuueckas ¢Gurypa, IepeMeHHas, BEPOATHOCTb, (YHKIHUS), OOECHeUunBarOIINX
MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MAareMaTUYeCKOT0 0Opa3oBaHUs OOYyHArONIMXCS C
3I1P;

* noaseAeHue oOyvarouuxca ¢ 3[IP Ha QOCTYMHOM MJii HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaT€MaTHMKA W OKPYKAIOUIEro MUpa, MOHMMAaHUE MATEMaTUKU KakK 4acTu
oO1Iel KyJIbTyphl YEIOBEYECTBA;

" pa3BUTHE WHTCIUICKTYAIbHBIX M TBOPUYECKUX CIOCOOHOCTEeH oOydaromuxcs ¢ 3IIP,
MO3HABATEILHON AKTUBHOCTH, MCCJIEIOBATEILCKUX YMEHHM, KPUTUYHOCTU MBIIUICHHUS,
HMHTEpeca K U3YUYEHUIO MAaTEMATUKH;

* ¢dopmupoBaHue (HyHKIIMOHATHLHOW MaTeMaTHUYECKON TPaMOTHOCTH: YMEHHS paclo3HaBaTh
MPOSIBIICHUS MaTEMAaTHUYECKUX TMOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX
KU3HCHHBIX CHUTYaAllUAX W TPU H3YYCHUH JPYTUX YYCOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHN U 3aKOHOMEPHOCTEN, (OPMYIUPOBATh UX HA SI3bIKE MATEMATUKH U CO3/1aBaTh
MaTeMaTUYECKUE MOJEIIH, IPUMEHATh OCBOCHHBIM MareMaTU4eCKHI anmnapar JJisl pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HWHTEPIPETUPOBaTh U OLECHUBATh IOJYYEHHBIE
pEe3yNbTaTHI.

JlocTikeHue 3TUX 1enield 00ecreurnBaeTCs peleHueM CAeAYIOINX 3a/1ay:

* ¢dopmupoBarh y obOyudaroniuxcsa ¢ 3[1P HaBbikM y4eOHO-TIO3HABATEIHHOM NIESATEIBHOCTH:
IUIAaHUPOBAaHUE PabOThI, MOUCK PAlMOHAIBHBIX IMyTEHl €€ BBIMOJIHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CroCOOCTBOBaTh MHTEIJIEKTYaJIbHOMY Pa3BUTHIO, (DOPMUPOBATh Kaue€CTBa, HEOOXOAUMBIEC
YEJOBEKY JJISI TIOJHOIIEHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MaTEMaTUYeCKOU  JICATENIbHOCTU:  SCHOCTM W  TOYHOCTH  MBICJIHM,  HWHTYUIIH,
MPOCTPAHCTBEHHBIX MPEJCTABICHHH, CHOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;

* ¢opMUpOBaTh KIIOUEBBIE KOMIETEHIIMM YyYAIIMXCAd B paMKax MOpeIMETHOM o0jacTu
«Marematuka u uHHOPMATUKAY;

" pa3BUBATh MOHATUITHOE MBbINUICHUS oOy4atomuxcs ¢ 3I1P;

" OCYHICCTBJISATh KOPPEKIMIO T[MO3HABATENBHBIX MpolreccoB obOydarommxcs ¢ 3IIP,
HEOOXOIUMBIX JIJIT OCBOCHUS TPOTrPAMMHOTO MaTepHaa 1o yueoOHOMY IPEeIMETY;

" [peaycMaTpUBaTh BO3MOXKHOCTh KOMIIEHCAIIMK 00pa30BaTebHbIX ASHUIIMTOB B OCBOCHUHU
MPEIIECTBYIONIETO MPOrpaMMHOT0 Martepuana y oOyuatomuxcs ¢ 3[1P u HemocrarkoB B ux
MaTEeMaTUYeCKOM Pa3BUTHUU;

" chopMUpOBaTh YCTOMUYMBBIM HHTEPEC YUAIIUXCS K MPEIMETY;

" BBLISBJIATH U pa3BUBATh MATEMaTHYECKUE U TBOPUECKUE CIIOCOOHOCTH.

OCHOBHBIE JIMHUHU COZIEPKaHUS Kypca MareMaTuku B 5—9 kitaccax: «Hucna v BBIYUCICHUSD,
«Anrebpa» («Anredpanveckue BBIpAKCHUS», «YPaBHEHHS U HEPABEHCTBa»), «DyHKIUNWY,
«l'eomerpust» («I'eomerpuueckue ¢GuUrypbl M HUX CBOMCTBa», «VI3MepeHHE T'e€OMETPUYECKHUX
BEJINYUHY), « BEposITHOCT U CTaTUCTUKAY. [[aHHBIC TUHUM PA3BUBAIOTCS MapalIeIbHO, KaXaas B
COOTBETCTBUHM C COOCTBEHHOW JIOTUKOHM, OHAKO HE HE3aBHUCHUMO OJIHA OT JIPYrOid, a B TECHOM
KOHTaKTe W B3auMoneicTBuu. Kpome 3TOro, WX OOBEIUHSET JIOTMYECKas COCTaBIISIONIAs,
TPaJMLMOHHO TMpHUCYyIIasi MaTeMaTUKE M MPOHMU3BIBAIOIIAS BCE MATEMAaTHYE€CKHE KYypChl U
comepkarenbubie  auHUM.  CdopmynupoBanHoe B DeaepalbHOM  rOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHJAPTE OCHOBHOTO OOIIETr0 00pa3oBaHus TPeOOBAaHUE «YMETh ONEPUPOBATH
MOHATUSIMU: OIIPENICIICHHE, aKCUOMa, TEOPEMA, J0KA3aTeNIbCTBO; YMEHHE PAaClIO3HABATh UCTUHHbBIC
U JIOXKHBIE BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U



OTPHIIAHMSI BBICKA3bIBAHUID OTHOCHUTCA KO BCEM KypcaM, a (OpMHUPOBAHUE JOTHUECKUX YMEHHI
pacripeniesgeTcs o BCeM rojiaM oOydeHusi Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHMUA.
ConepxaHue o00pa30BaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pE3YyJIbTaTaM OCBOCHMS
denepanbHOil paboyeil MporpaMMel, pacrlpene’IEHHbIM 10 ToaM 00y4YeHUsl, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHIMIHMAJIBHBIM BOMpOcaM oOyyaromuecs
oOpamanauch HEOIHOKPAaTHO, YTOOBI OBIIAJCHHE MAaTeMaTWYeCKUMH TOHSATHSAMU W HaBBIKAMHU
OCYILIECTBISJIOCh ~ TOCIIEAOBATE€IbHO M MOCTYMATENbHO, C  COOJIONCHHEM  IPUHIUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAIWCh B OOIIYI0 CHUCTEMY MaTEeMaTHUYECKUX
npenactaBienuid  oOywatomuxcss ¢ 3[IP, pacumpsas u  yriyOmss e€, oOpasys MpodHbIE
MHOXKECTBEHHbIe CBs3u. OOmme uenn wus3ydeHuss ydeOHoro mnpenmera «MaremaTuka
npencTasiieHbl B PenepanbHoil paboyel mporpaMMe OCHOBHOIO 001ero o0pa3oBaHusl.

Ocob0ennocTH 0TOOpPa M afanTAUM Y4eOHOI0 MaTepuaJia o MaTeMaTHKe

OOyueHue yueOHOMY mpenmeTy «Maremaruka» CTPOUTCS Ha CO3JaHUU ONTUMAJIbHBIX
YCJIOBUH ISl YCBOCHUS MPOrpaMMHOTO marepuana obyuarommmucs ¢ 3I1P. bonbioe BHUMaHue
yaensieTcsi oroopy y4eOHOro marepuaia B COOTBETCTBUM C IMPUHLHUIIOM JOCTYHHOCTH IpHU
COXpaHEHUH OO0IIero 0a30BOr0 YPOBHSI, KOTOPHIA JTOJDKEH MO COACPXKAHUI0O U O0BEMY OBIThH
aJanTUPOBaHHBIM JiJis1 oOyvaroruxcst ¢ 3[IP B cOOTBETCTBHUM ¢ MX 0COOBIMU 00pa30BaTEILHBIMU
norpedHocTsiMU.  Crienyer OOJNErYuTh OBNIAJICHUE MarepuaioM oOyvatomumuca ¢ 311P
MOCPENICTBOM €r0 JIETAJIbHOTO OOBSICHEHHS C CHCTEMAaTUYECKUM IOBTOPOM, MHOTOKPATHOMN
TPEHUPOBKM B TMPUMEHEHUM 3HAHUM, WUCIONB3Yys MPUEMBbl aKTyalld3aluu (BU3yallbHas OIOpa,
MaMsITKa).

AJnlanTupoBaHHas TMporpaMma MPEeIyCMaTPUBAET BHECEHUE HEKOTOPBIX HW3MEHEHUM:
yMEHbIIIeHHEe 00beMa TEOPETUUECKUX CBEICHHM, BRBIHECEHUE OT/IETbHBIX TEM WIIH IIEJIBIX Pa3/IeIOB
B MaTepuaiibl 411 0030pHOT0, 03HAKOMUTEIBHOTO U3yUYEHUS.

HN3menenus: nporpammsbl B 5-9 kiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMHMTENBHOM IUIAHE PEKOMEHIYETCS HW3ydaThb Ccleayromue Tembl: «Pumckas
Hymepauus», «PaBubie urypsy, «lwmmHap, konyc, map», «Kyo», «IIpsmoyronbHbIit
napayuienenuneny, «llepemenienne no KOOpaAUHATHON TIPsAMO», «Moaynb unucia», «HucioBbie
npoMexyTKn»; «MacmTad» (n3yudaercs B kypce «['eorpadus»); «M300pakeHre reoMeTpuIecKux
buryp Ha HEIMHOBAHHOMW OyMare ¢ UCIIOJB30BAHUEM ITUPKYJIA, JHHEHKH, YTOJIbHHKA,
TpaHcnoptupay, «JlnuHa okpyxHocTn», «llmomans kpyra», «llapamnenbHbie MpsIMBIE»,
«llepnengukynsipubie npsMbie», «OceBas W UEHTpajdbHas CUMMETPUM» (M3ydaeTcsi B Kypce
reomeTpun); «beckoHeuHble MepuoAMYECKUE NecaTudHble apobu. [lecstuyHoe mpuOIMKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireophbl).

CnenyeT yMEHBIIUTh KOJUYECTBO YACOB HA CIEAYIOIIME TeMbl: «PellleHne JToruyecKui
3agau», «/nmHa otpeskayn, «llkanby, «PacnpenenuTeNbHbII 3aKOH YMHOMXKEHUS», «3alucCh
MPOU3BEJEHUS C OYKBEHHBIMU MHOXKUTENIAMI», «[locTpoeHne kondurypanmii u3 yacteit npsmonu,
OKPYXHOCTH Ha HEJIMHOBAaHHOM W KjeTdyatod Oymaren, «/lemurtenu m kxpatHbie. [IpusHaku
nenuMocTny, «HanmOonpimmii oOmMi AenuTeNh U HauMeHbIlee ollee KpaTHoe. JlenrMMocTh
CyMMBI U TipousBeneHus». «lIpuBeaenre Apodu kK HOBOMY 3HaMeHatemnoy, «HaxoxaeHue yactu
LEJOoro M WENoro mo ero 4dactw». «OKpyrieHue AeCATUYHBIX ApobOeit». «Pemenue 3amau
nepedopoM BCeX BO3MOXKHBIX BapUaHTOBY». «CocTaBieHne OyKBEHHBIX BBIPAKEHUH MO YCIOBHIO
3amauny. BeICBOOOAMBINIMECS Yachl MOKHO HCIOJIb30BaTh Ha MOBTOPEHHUE (B Hadajie M KOHIIE
y4eOHOTO T0/1a), Ha U3y4eHHe Hanboyiee TPYAHBIX U 3HAYUMBIX TEM: B V KJIacce — Ha PEIICHUE
ypaBHEHUH, MPUBEJECHNE IPoOU K HOBOMY 3HAMEHATENI0, YMHOKCHHE U JIeTICHUE JEeCATUYHBIX



npoOei, n3mepenue yriaoB; B VI kimacce — HEUCTBUS ¢ TOJIOKHUTEIBHBIMA M OTPUIIATESIHHBIMU
YHCJIaMU, PELIEHUE YPABHEHUH, CJI0’)KEHUE U BBIYMTAHNE YHUCET, COAECPIKAILUX LIETYI0 U APOOHYIO
4acTh, HA YMHOKEHHUE U JIEJICHUE OOBIKHOBEHHBIX APOOEH.

Anreopa

B O03HakOMWTEIBHOM  IUIAHE  PEKOMEHAYETCS  H3y4yaTb  CIEIYIOUIUE  TEMBL:
«Mppanmonansable yucia. JleicTBuTenbHbIE 4yucna», «CpaBHEHUE ACUCTBUTENBHBIX YHCEI,
apudmeTnueckue IEHCTBUS C JIEHCTBUTENIBHBIMU 4HclIaMu», «HaxoxxnaeHue npuOIMKeHHBIX
3HAQYEHUM KBaJIpaTHOIO KOpHA», «Teopema Buera», «Pemenus ypaBHeHUN TpEeTber U 4ETBEPTOU
cTeneHeil pa3noXkeHHEM Ha MHOKHUTETN», «DyHKIMS y =VX 1 ee rpadux», «[lorpermHocTs u
TOYHOCTB IIPUOIIKEHUS, «UeTHBIE H HeueTHBIE QPyHKIUNY, « DyHKIHA y=X"», « DyHKIHS y= ax?,
ee rpadpuk u cpoiictBa. I'paduku QyHKImMi y= ax’ + n u y=a(x-m)?, «YpaBHEHHE C AByMs
NEPEeMEHHBIMU U ero rpaduk», «['paduyeckuit cmnocod pemieHus CHUCTEMBbI YpaBHEHHID,
«M3o0parkeHne 4YIeHOB apu(METUYECKOM U TEeOMETPUYECKOW MPOTpeccHii TOYKaMHU Ha
KOOPAMHATHOM IIJIOCKOCTHU. JIMHENHBIN U SKCIOHEHIMAIBHBIN POCT. CI0KHBIE POLIEHTHDY.

CrenyeT yMEHBIINTD KOJMYECTBO YaCOB HAa U3ydeHUE TeM: «DPopMyibDy, «JloKa3aTenbeTBO
TOXJECTBY, «JInHEeliHOe ypaBHEHUE C IBYMsI HEM3BECTHBIMMY, «['paduk TuHENHOTO ypaBHEHUS C
ABYMsI TepeMeHHbIMI», «['paduyeckoe pelieHne JUHEWHBIX YpPaBHEHUHW U CUCTEM JIMHEHHBIX
ypaBHeHUI», «CBOWMCTBA KBaIpaTUIHON (DYHKIIUI.

BricBoOoaMBIIMECS Yachl PEKOMEHAYETCS HCIIOJIb30BaTh: JJIs JIy4ylled HpopabOTKH
HauOosee BaXHBIX TeM Kypca: «PemieHune ypaBHeHui», «PelleHne CUCTEM YpaBHEHHID,
«CoBMecTHbIE AecTBUs ¢ Opodsimu», «lIpuMeHeHne cBONMCTB apu(pMETHUYECKOro KBaJpaTHOIO
KOPHS»; Ha MIOBTOPEHHE, PEIICHHE 3a/1a4, IPe0Opa30BaHUE BhIPAKEHUH, a TAK)KE HA 3aKPEILJICHUE
M3yYEHHOT'0 MaTepuania.

I'eomeTrpus

CieryeT OCHOBHOE BHUMAHHUE YJIEIIATH MPAKTUYECKOW HAIPABIEHHOCTH Kypca, NCKIFOUYNUB U
YIPOCTUB HanOoJIee CI0KHBIN I BOCIPUITHUS TEOpeTHUecKuii Matepuai. Ha ypokax reomerpun
HE00XO0AMMO MAKCUMAJIbHO MCHOJb30BaTh HATJSIHBIE CPEACTBA 00yUYEHUs, OOJbIIE TPOBOAUTH
MPaKTUYECKUX padoT C yyaluMucs, pemats 3aaaui. CTpOUTh pelieHre 3aa4 Npyu MOCTOSHHOM
oOpallleHuH K HarjasiAHOCTH — PUCYHKaM U YEPTEKaM.

O3HaKOMUTENBHO 1aTh TeMBI: «TeopeMbl U T0Ka3aTesbCTBO. AKCHOMBDY, «Jl0Ka3aTeabCTBO
OT IPOTUBHOI0», «CyIleCTBOBAHUE M €IUHCTBEHHOCTh NEPIEHAMKYJSApa K Npsmoi», «Meroa
reOMETPUYECKUX MecT», «Merton yzasoeHus meauanel», «Teopema @aneca u teopema o
IIPONIOPLIMOHAIIBHBIX OTpEe3Kax», «Ilentp Macc TPEYTOJILHUKAY, «3menenue
TPUTOHOMETPUUECKUX (PYHKIUH MPU BO3pAaCTaHUU yTiia», «DopMyIbl Ui paguyCcoB BIIMCAHHBIX
U OIMCAHHBIX OKPYKHOCTEN IPABWIBHBIX MHOTOYTOJIBHUKOBY», «YPaBHEHUE MPAMOW»,
«/IBmxenne», «CBoOMCTBA ABMKEHUS», « TeopeMa 0 MPOU3BEAECHUU OTPE3KOB XOPI, TEOPEMBI O
ITPOU3BEAECHUN OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeIbHON.

Cnegyer yMEHBIIUTh KOJUYECTBO 4YAacOB Ha M3ydeHUe TeM: «CUMMETpUYHbIE (DUTYPBI.
OcHOBHBIE CBOWCTBAa OCEBOM cummeTpum», «LleHTpanbHas cummerpus», «llapamenbHbiin
nepeHocy», «IloBopor», «IIpeobpazoBanue nmomodus. [logo06ue COOTBETCTBEHHBIX AJIEMEHTOBY,
«OCHOBHBIE 33/1a4¥ HA TOCTPOEHHE C TOMOIIBIO HUPKYJIS U JIMHENKWY, «JeKapTOBbI KOOPANHATHI
Ha TUIOCKOCTHY, «Perenue TpeyroabHUKoBY, «Ilogodue dpuryp».

BricBoOoAMBIIIMECS YaChl HCTIONB30BATh HA PEILIEHUE 3a7a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATHCTHKA

B cBs3U € TeM, UTO TaHHBINM KypC BbI3bIBAE€T HAMOOJIBIIUE CIOKHOCTH JIsl 00YYarOIIMXCS C
3IIP, cBA3aHHBIE CO CHM)KEHHBIM YPOBHEM Pa3BHUTHs CJIOBECHO-JOTMYECKOI'O MBILUICHUS, €r0
M3YyYEHHE JOJDKHO CTPOUTHCA Ha 0a30BOM ypOBHE M JOCTYIHOM JJi YYEHUKOB MaTepuale.



OCHOBHOE BHUMaHUE CIIEIYET YACIUTh pa3leiaM, CBSI3aHHBIMU C IIOBTOPEHUEM MIPONUJEHHOTO
MaTepualia, yBEJIMYUTh KOJMYECTBO YNPAKHEHUW U 3aJaHUM, CBS3aHHBIX C MPAKTUYECKOU
JESTETbHOCTHIO O0YYAIOIINXCS.

Heobxoaumo mnepecMoTpeTh coiepKaHhe TEOPETHUECKOro maTepualia U XapakTep €ro
U3JI0XKEHUSI: TEOPETHUECKUI MaTepual MPENoHOCUTh B MPOIIECCE PEIICHUS 3a/1a4 U BHITTOJTHEHHUSI
3aJlaHUi HaTJIATHO-TIPAKTUYECKOTO XapaKkTepa; He TpeOoBaTh BbIBO/IA U 3aIIOMUHAHUS CIIOKHBIX
dbopMmys, pelieHusT HECTaHJIAPTHBIX, TPYHOEMKHUX 3aJaHuil. Psn Tem crienyer u3ydarh B
03HAKOMHUTEJILHOM IUIAHE.

AnanTtupoBaHHas mporpamMma MpeAOoCTaBIsIeT aBTOpy paboueil mporpamMmsl cBOOOAY B
pacnpesesnieHuy MaTtepuaia o 4eTBepTsaM (TpumecTtpam). Pacnipenenenre BpeMeHu Ha U3y4eHue
TE€M B T€YCHHE YYECOHOTO rojia CaMOCTOSITENIFHO ONpeAesaeTcs 00pa3oBaTeIbHON OpraHu3aluei
M 3aBUCUT OT OocoOeHHOocTel rpymmbl oOydaronuxcs ¢ 3[IP m ux ocoObix 00pa3oBaTEIHHBIX
MOTPEOHOCTEM.

IIpumepHbie BuABI JeATeJbHOCTH oOyyawmuxcss ¢ 3IIP, oOyciioBieHHBbIe 0CO0BIMU
o0pa3oBaTeJIbHBIMH TOTPEOHOCTSAIMM M oO0eclneYUBaKOIIMEe OCMBICJICHHOE OCBOEHHME
coaepkaHuM o0pa3oBanus o npeamery «MaremaTuka»

Conepxxanue BUIOB JearesbHOCTH oOywatomuxcs ¢ 3IIP ompenensiercss ux ocoObIMU
oOpazoBarenbHbIMU NTOTpeOHOCTIMU. [TomuMo mmpoko ucnonbszyemMbix B DAOIT OO0 o6mmx
IUIsL BCEX OOYYarolMXCS BUJOB JESATEIBHOCTU CJENYET YCUJIUTh BHUJbBI JI€ATEIbHOCTH
cnequpUyHble s JAAHHOW KaTeropuu JeTei, 00ecneuyrBaroluIMe OCMBICIEHHOE OCBOEHHUE
coziepkaHusl 00pa30BaHUS MO MPEIMETY: YCHIEHUE MPEAMETHO-TIPAKTUUYECKOMN JESITeIbHOCTH C
aKTUBHU3aLME CEHCOPHBIX CHUCTEM; YEpEJOBAaHUE BHJIOB [EATEIBHOCTH, 3aJCHCTBYIOLIUX
pa3IMYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHalla C OIIOPON Ha aJrOPUTM; «IIOLIArOBOCTHY
B U3YUYEHHUH MaTepuasa; UCTI0JIb30BaHHE TOTOTHUTENbHON BU3yalIbHOM OMOPHI (CXEMBI, IIA0JIOHBI,
OTIOpHBbIE TAOJMIIBI); PEYEBOM OTUET O MpOLECCe M pe3ysbTare AESITENbHOCTH; BBIIIOJHEHHUE
CHELMAJIbHBIX 3aJaHuil, 00eClEeUnBaIOIUX KOPPEKIUIO PETYyIsSluuu y4yeOHO-1T03HABAaTEIbHON
JESITeIbHOCTU U KOHTPOJIb COOCTBEHHOT'O PEe3yJIbTaTa.

AJllanTUpoBaHHas TEMAaTUYECKasi U TepMUHOJOrnyeckas jekcuka coorBerctByer MAOII
000.

Jns oOyuaronuxcst ¢ 3IIP cyiiecTBeHHbIM SIBISIOTCS HNPUEMbl paOdOTHI C JEKCUYECKUM
MarepuanoM o npeamery. [IpoBoautcs cnenuanbHas padoTa o BBEACHHUIO B AKTUBHBIN CIIOBAPh
oOy4JaronMxcsi COOTBETCTBYIOLIEH TEPMUHONOTMHU. I3ydaemble TEpMHUHBI BBOJATCS Ha
MOJINCEHCOPHOM OCHOBE, o0O0sA3aTeNbHA BHU3yallbHAasg NOAJEPKKA, alrOPUTMBI pabOThl €
ONpeJEICHUEM, ONTOPHBIE CXEMBI JJI aKTyaJM3alMi TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHE

B cootBerctBun ¢ ®denepanbHbiM TOCYAapCTBEHHBIM 0Opa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOI'0 00111ero o0pa3oBaHusl yueOHbIM TMpeaMeT «MareMaTuka) BXOJHUT B MPEAMETHYIO
obnacth «MaTeMatrka 1 ”HpOpMaTHKa» U SBIAETCS 00s3aTeNbHBIM JIJIs u3ydeHus. B 5-9 kiaccax
yueOHbIN mpeameT «MaTemaThuka» TPAAUIIMOHHO HM3y4aeTCs B paMKaxX CICTYIONINX Y4eOHBIX
KypcoB: B 5-6 kiaccax — Kypca «MatemaTuka», B 7-9 kjaccax — KypcoB «Anredpa» (BKIOUas
AJIEMEHTBl CTATUCTUKH U TEOpUU BeposTHocTeil) u «l'eomerpusi». Hacrosiieit mporpammoit
BBOJIMTCSI CAMOCTOSITENIbHBIN Y4eOHbII Kypc «BeposiTHOCTh U CTaTUCTHKAY.

OO1ee 4ncao 4acoB, PEKOMEHOBAHHBIX JUIsl U3yYEHUs] MaTeMaTUKu (0a30BbIH yPOBEHb)
Ha YpOBHE OCHOBHOTO oOImiero obpazoanus, — 952 gaca: B 5 kimacce — 170 gacoB (5 4acoB B



Henelno), B 6 kinacce — 170 vacoB (5 yacoB B Heiento), B 7 kinacce — 204 gaca (6 4acoB B HEJIEIIO),
B 8 kiacce — 204 yaca (6 yacoB B Hefiento), B 9 kinacce — 204 yaca (6 yacoB B HEJICIIO).

IInanupyemble pe3yJibTaThl 0CBOCHHS Y4eOHOTo nmpeaMera «MareMaTuKa» Ha ypOBHe
OCHOBHOI'0 00111er0 00pa3oBaHMs

W3ydyeHne mareMaTMkl HAa YPOBHE OCHOBHOTIO oO0Iero oOpa3oBaHHs HaIpaBiIeHO Ha
nocTwkenne oOyvatrouumucs ¢ 3[IP  TUYHOCTHBIX, MeTanmpeaIMETHbIX U MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3YJBTATOB OCBOCHHUS YU€OHOIO MpeaMETa.

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHUS IPOrPaMMBI IO MAaTEMATHKE XapaKTEPU3YIOTCSI:

NATPHOTHYECKOE BOCITUTAHUE:

MpOSIBJICHUEM HWHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILICHUEM K JIOCTHKEHHSIM POCCHUMCKMX MAaTEMATUKOB M POCCUHUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKCHUHN B JPYTUX HAYKAX U MPUKIATHBIX
chepax;

rpaskKIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBIMOJHEHUIO OOS3aHHOCTEM TpaKJaHWHA M peajlu3alldd €ro Ipas.,
MPECTABIICHUEM O MAaTEeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUM, TIPOIIEyp TPaKIaHCKOTO oO0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJIEHHUIO TUYECKUX MpOOIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHHM
HayKH, 0CO3HAHUEM BaKHOCTH MOPAJIBHO-3TUYECKUX MIPUHIUIIOB B IESTEIbHOCTUA YYEHOTO;

TPY10BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTHMBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a/lad MaTeMaTU4yeCKOu
HaIlPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTHM MaTEMaTU4YECKOro 00pa30BaHUs HA MPOTSKEHUU BCEH
KU3HU JJISl YCHIEIHON MPodeCCUOHATBHON ACSTEILHOCTU U PA3BUTUEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHUEM WHAUBUIYAIBHON TpaeKTOpUU OOpa3oBaHUS U
YKU3HEHHBIX TIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYeCKOe BOCTIMTAHME:

CIIOCOOHOCTHIO K 3MOIIMOHAJIBHOMY U 3CTETHUYECKOMY BOCIPHUSITHIO MaTeMaTHYeCKHUX
00BEKTOB, 3aj1a4, pEIICHUH, paCCYKICHU, YMEHUIO BUIETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTallel B JCATEIHPHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS YeEJIOBEKa, NPHUPOAbI U OOIIECTBa, MOHUMAHHEM
MaTeMaTUYeCKOM HayKu Kak cdepbl 4YeOBEYECKOM MESTEIbHOCTH, JTanoB €€ pa3BUTUA U
3HAQUUMOCTH JIJI1 Pa3BUTHUS LIUBUJIN3AINH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHKU U MaTeMaTH4YeCKOU
KyJIBTYpO KaK CpEeACTBOM I[IO3HAaHWS MHpA, OBJAJEHHEM MPOCTEUIIMMH HaBBIKAMU
HCCIIEIOBATENBCKOM IS TEILHOCTH,

(puzuyeckoe Bocnuranue, popMupoBaHne KyJbTYPbI 310POBbSi U IMOIIMOHAJILHOTO
0J1aronmoJryyus:

TOTOBHOCTBIO IPUMEHATH MAaTEMaTUUE€CKHUE 3HAHUS B UHTEPECAX CBOETO 37I0POBbs, BEACHUS
3I0pOBOTO 00pasa >XKM3HU (3I0pOBOE MUTAHKE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA M OTIBIXA,
perynspHas ¢u3nUecKasi akTUBHOCTE), C(HOPMUPOBAHHOCTHIO HABBIKAa pediieKCuu, MpU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

IKOJIOTHYECKOe BOCTIMTAHME!

OpHEHTallel Ha MPUMEHEHUE MAaTeMaTUYeCKUX 3HAHWM JJIS pelIeHUs 3a/ad B 00JacTu
COXPAHHOCTH OKpYXKalollled Ccpeibl, IJIAHUPOBAHUSA IOCTYIIKOB U OIIEHKM HMX BO3MOKHBIX



MOCJICACTBUIM 71 OKPY’KaIoIIel Cpeabl, OCO3HAHHEM MIIOOATBFHOTO XapaKTepa 3KOJIOTUYECKUX
npo0JieM U MyTel X pelieHus;

aJanTanus K U3MEeHSI0IUMCS YCI0BHSM CONUAILHON U MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHSX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JIeSITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y JIPYTUX
Jofiel, mpruoOpeTaTh B COBMECTHOM JESITEIbHOCTU HOBBIC 3HAHMS, HABBIKU M KOMIIETEHIIUU W3
OTbITA JPYTHX;

HEOOXOAMMOCTHIO B (DOPMHUPOBAHMM HOBBIX 3HAHHM, B TOM 4HCIe (HOPMYTUPOBATH HJIEH,
MOHSITHS, TUIIOTE3bl 00 0OBEKTaX U SBJICHUSAX, B TOM YHCJIC paHee HE M3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIIHA KOHTPMEp, KOPPEKTUPOBATH NMPUHUMAEMBIE PELIEHUS W JIEUCTBUS,
(dbopMyTHpOBaTh U OLIEHUBATh PUCKU U TIOCTEACTBUS, (HOPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIe Pe3yJabTaThl:

B pesynbrare ocBO€HHsS IporpaMMbl IO MareéMaTHKE HAa YpPOBHE OCHOBHOIO OOILEro
oOpazoBanus y oOyuatomerocsi ¢ 3IIP OynyTr chopmupoBaHbl MeTarpeIMETHBIE PE3YNIbTAThI,
XAPaKTEpU3YIOLIMECS] ~ OBJIAJCHUEM  YHHMBEPCAIBHBIMA  IO3HABaTECJIbHBIMU  JICHCTBUSMY,
YHUBEPCAIIbHBIMM KOMMYHUKATUBHBIMU JCHCTBUSIMA W YHHUBEPCAIbHBIMU PETYISTUBHBIMU
JNEUCTBUSIMU.

OBJiaieHne YHUBEPCAJIbHBIMYI YUeOHBIMH NMO3HABATEIbHBIMHU ACHCTBUSAIMM:

yCTaHaBJIMBAaTh NPHUYMHHO-CJIEJCTBEHHBIE CBSI3M B XOJI€ YCBOCHHS MAaTe€MaTUYECKOIO
Marepuana,

BBISIBIIATH J€(DULINT JAHHBIX, HEOOXOIMMBIX ISl PEILIEHUs TOCTAaBICHHOM 3a1a4u;

C MOMOIUIBIO YUHUTENSI BHIOMPATh CIOCOO pEeIIeHHs] MaTeMaTUYeCKoW 3aauu (CpaBHUBATh
BO3MOYKHBIE BAPUAHTHI PEIICHUS );

OPUMEHATh M MPeoOpa30BbIBaTh 3HAKM U CUMBOJIBI B XOJ€ PEIICHHUS MaTeMaTHUYECKHX
3a/ad;

yCTaHaBJIMBATh UCKOMOE U IAHHOE IIPYU PELIEHUU MaTEMaTUYECKOM 3a1a4H;

MOHUMATh U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3THUYHBIX BUIOB U (DOPM MpeICTaBICHNUS;

WUTIOCTPUPOBATH peliaeMble 3a7aur rpa)udecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

NOHMMAaTh M UCIHOJB30BaTh MAaTEMaTUYECKHE CpEICTBAa HAISAHOCTH  (Tpaduky,
JUarpaMMbl, TaOJUIIBI, CXEMBI U JIp.) JJIS MILTIOCTPAIlMU, HHTEPIPETAlMU, apTyMEHTAIUH.

OBiaeHne yHMBEPCAJbHBIMHM Y4eOHBIMM KOMMYHUKATUBHBIMM 1€ICTBUSIMU:

OpraHU30BbIBAaTh YUYEOHOE COTPYAHHYECTBO M COBMECTHYIO JAESTENBHOCTh C YUHUTEIIEM U
CBEPCTHUKAMH B MPOLIECCE PEIICHUS 3a/1ay;

B3aMMOJIEUCTBOBATh U HAXOJUTh O0OUIME CIIOCOOBI pabOThl; pabOTaTh B IPYIINE: HAXOIUTh
oOl1ee penieHne U pa3penatb KOHGIMKTH HA OCHOBE COTJIACOBAHMS MO3UIIMIA U y4ETa HHTEPECOB;
ciymaTh napTHépa; GopMyIupoBaTh, ApryMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHUE;

IPOrHO3UPOBATh BO3HUKHOBEHHE KOH(MDIMKTOB NPU HATUYMU Pa3HBIX TOUYEK 3PEHUS U
pazpemiaTh KOHQIUKTHI Ha OCHOBE Yy4€Ta HHTEPECOB U MO3UIUN BCEX YUaCTHUKOB;

apryMEHTUPOBATh CBOIO MO3MUIMI0 M KOOPAUHUPOBATH €€ C IMO3HMLMAMHU IMAapTHEPOB B
COTPYJIHHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM I€ATEIbHOCTH;

BBITNOJIHATH CBOIO YaCTh pa0OThI, JOCTUTATh KAYECTBEHHOTO pPe3ybTaTa U KOOPIAUHUPOBATH
CBOU JICUCTBUS C APYTUMH YJIEHAMHU KOMaH/IbI;

OLIEHMBATh KaYECTBO CBOETO BKJIa/Aa B OOLIUIT MPOIYKT.

OgBiaeHue YHMBEPCAJIbHBIMH Y4€OHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:



CTaBUTb I1€JIH, BRIOUPATh U CO37aBATh AJITOPUTMEI VISl PEIICHUS YIeOHBIX MaTEeMaTUYECKIX
npoOJieM;

IJIAHUPOBAaTh W OCYIIECTBIATH JI€SITEIBHOCTh, HAINPABJICHHYIO Ha pPEIICHHUE 3a7ay
MCCIIEIOBATEIIbCKOIO XapaKTepa.

bopMyIHpPOBaTh U YACPKUBATh YUeOHYIO 3a71a4y, COCTABIIATh IJIaH U TIOCJIEI0BATEIIHHOCTh
JICUCTBUU;

OCYIIECTBIJISITH KOHTPOJIh IO 00pa3ily 1 BHOCUTh HEOOXOIUMBIE KOPPEKTHUBHI;

KOHTPOJIMPOBATH MPOIIECC M PE3yIbTaT yUeOHOW MaTeMaTHUECKON EATEILHOCTH,

aJICKBaTHO OIICHUBAThH MPABUILHOCTH WM OIMMOOYHOCTD BBITIOJIHCHUS YIEeOHOU 3a/1a4u, e€
00BEKTUBHYIO TPYJTHOCTb U COOCTBEHHBIE BO3MOXXHOCTH €€ pEelICHUS;

CJIMYATh CIIOCO0 IEWCTBHS M €T0 PE3YNBTAT C 33JJaHHBIM YTAJIOHOM C IETbI0 0OHAPYKCHUS
OTKJIOHCHUH M OTJIMUMHU OT ATaJIOHA.

MPEABUACTHh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPH PEIICHUN YI4eOHOU 3a/1a4u;

MMOHUMATh IMIPUYUHBI, TT0 KOTOPBIM HE OBLII IOCTUTHYT TPeOyEeMBbIi pe3ysIbTaT AeATeIbHOCTH,
OTIPEIECNIATh O3UTUBHBIC M3MEHEHUS U HAIPABJICHUS, TPEOYIOIINE AanbHeH el paboTh;

peryJImMpoBaTh COCo0 BBIPAKESHUS IMOIIHHA.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS MPOTPaMMBbI IO MaT€MaTHKE MPEICTABICHBI 110 TojlaM
oOydeHus B paMKaX OTJEJIbHBIX YUeOHBIX KYpCcOB: B 5—6 Kiaccax — Kypca «MaremaTtuka», B 7-9
KJIaccax — KypcoB «Anrebpay, «l'eomeTpus», «BeposSTHOCTh M CTAaTHCTUKAY.



AJAIITUPOBAHHASA PABOYAS ITPOIT'PAMMA YUYEBHOI'O KYPCA «MATEMATUKA».
5—6 KIIACCBI

Hean n3yvyenus yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHS MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" [pPONOJKEHHE (POPMUPOBAHMSI OCHOBHBIX MAaT€MaTHUYECKUX MOHATHH (YMCIO, BEJIIMYMHA,
reomeTpuyeckas ¢urypa), 00eCleUHBAIONINX IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh
MaTeMaTHIeCKOTO 00pa3oBaHus O0yJarOINXCS;

" pa3BUTHE MHTEIUICKTyaJIbHBIX W TBOPYECKHX CHOcoOHOCTel oOyuaromuxcs ¢ 3IIP,
IIO3HABATENIbHOM AKTHUBHOCTH, HCCIIEAOBATENbCKUX YMEHHMM, HMHTEpPEca K H3YYCHHIO
MaTEMaTUKH;

* noaseAeHue oOyvarouuxca ¢ 3[IP Ha QOCTYMHOM [AJjii HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPYKAIOILIETO MUPA;

" (popmupoBaHHe (PYHKIMOHAIBHON MaTEeMAaTUYECKOM I'PaMOTHOCTH: YMEHHUS paclo3HaBaTb
MaTeMaTH4eCKUE OOBEKThl B pEabHbIX JKU3HEHHBIX CUTYalUsX, IPUMEHSATh OCBOCHHBIE
YMEHUS JUIsl  pEIIEHUs IPAKTUKO-OPUEHTUPOBAHHBIX  33Ja4, HWHTEPIPETHUPOBAThH
ITOJIyYEHHBIE PE3YJIBTAThl U OLICHUBATh X HA COOTBETCTBHUE MPAKTUYECKON CUTYALNH.
OCHOBHBIC JIMHUU COJIEpKaHUs Kypca MaTeMaTUKu B 5—6 Kiaccax — apudMeTHdeckas u

reOMETpUYECKasi, KOTOPbIE Pa3BUBAIOTCS MApPaJUIENIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJHAKO, HE HE3aBUCUMO OJHA OT JAPYIOM, a B TECHOM KOHTAKTE€ M B3aWMMOJECVCTBUHU.
Takke B Kypce NpOMCXOIUT 3HAKOMCTBO C 3JIEMEHTAMU alreOpbl U OMHUCATEIbHON CTATUCTHKHU.

N3yyenue apu(pMeTHYECKOro Marepuana HAauYMHAETCS CO CUCTEMATU3AlMH U pPa3BUTHUS
3HAHUKW O HATypaJbHBIX 4YHWCIAX, I[IOJYyYEHHBIX B HavdainpHOoM 1mkone. [lpm sTom
COBEpUICHCTBOBAHNE BHIYMCIUTEIBHON TEXHUKHU U (POPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUMN
COYETAeTCs C Pa3BUTUEM BBIYUCIUTEIBHON KYJIBTYpbI, B YACTHOCTU C O0YyYEHHEM NMPOCTEULINM
npuéMaM MPUKHIKUM M OLICHKM pPE3yJNbTaTOB BBbIUMCICHUN. M3yueHue HaTypalbHBIX YHCEI
IIPOJIOJKAETCA B 6 KJIacCe 3HAKOMCTBOM C Ha4aJbHBIMU MOHATHSMH TEOPUU JECITUMOCTH.

Jpyroif KpymHbIH OJIOK B COJEpKaHUH apuPMETHUECKON JMHUM — 3TO Apoou. Hauamo
U3Y4YEHUs OOBIKHOBEHHBIX M JECATHUYHBIX APOOei OTHECEHO K 5 Kiaccy. JTO MEpBbIM 3Tam B
OCBOEHMH Apo0OEil, KOra MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UESIMU, MOHATHSIMU TeMBI. [1pu
TOM pAaCCMOTPEHHE OOBIKHOBEHHBIX JpoOeil B MOJTHOM O0BbEME MNPEIUIECTBYET H3YUYECHHIO
JECATUYHBIX ApOOEH, 4TO LEeaeco00pa3Ho C TOUYKHU 3PEHHUS JIOTUKU W3JI0KEHUS! YUCIOBOW JIMHUH,
KOrjla TmpaBuia JEHCTBUU C JECATUYHBIMU APOOSIMH MOXHO OOOCHOBATh YK€ H3BECTHBIMU
aIrOpUTMaMH BBITIOJTHEHUS IEUCTBUIM ¢ OOBIKHOBEHHBIMU JAPOOSIMU. 3HAKOMCTBO C JIECATUYHBIMU
OpOoOSIMU paCIIMPUT BO3MOKHOCTH JIJIsl IOHMMaHUs 00y4aroUMMUCS TPUKIAIHOIO IPUMEHEHUS
HOBOM 3aluCy MPU U3YYEHHUH JIPYTUX MPEAMETOB M MpPU MPAKTUYECKOM HCIOob30BaHuU. K 6
KJIACCY OTHECEH BTOPOI! ATAl B U3YUEHUHU IPOOEHi, TJIe MPOUCXOIUT COBEPIICHCTBOBAHNE HABBIKOB
CpaBHEHHUS M TmpeoOpa3oBaHus ApoOel, OCBOCHHE HOBBIX BBIYUCIUTENBHBIX aJIrOPUTMOB,
OTTAYMBAHME TEXHUKH BBIYUCIIEHUI, B TOM 4YHCIIE€ 3HAYECHHH BBIPAXKEHUH, COAEPKAIIUX H
OOBIKHOBEHHBIE, M JECATUYHBbIE IpOOHM, YCTAaHOBJIICHHE CBSI3€H MEXAYy HUMH, PACCMOTpPEHUE
npu€MOB pelleHus 3a1a4y Ha Apodu. B Hauane 6 kiacca MpOMCXOIUT 3HAKOMCTBO C IMOHSATHUEM
IIPOLIEHTA.

OCc0OEHHOCTBIO U3YUYEHUS MOJIOKHUTENBHBIX U OTPULIATENbHBIX YUCEI ABIISIETCS TO, YTO OHU
TaKKe€ MOTYT PacCMAaTPHUBATbCS B HECKOJIBKO 3TanoB. B 6 Kilacce B Hayaje U3y4EHUS TEMBI
«ITonoxuTrenpHbIE U OTPULIATENBHBIE YUCHA» BbAENseTca noarema «Llensie yncna», B pamkax
KOTOpPOM 3HAKOMCTBO C OTPHUIATENbHBIMA YHUCIAMU M JEUCTBUSIMU C TOJOXXHUTEIbHBIMU U
OTPULIATENBHBIMU YHUCIIAMH IPOUCXOJUT Ha OCHOBE COJIEPIKATEIBHOIO MOAX0/1a. DTO MO3BOJISET



Ha JIOCTYITHOM YPOBHE MO3HAKOMUTD YYaIIUXCs MPAKTUYECKU CO BCEMU OCHOBHBIMH ITOHATHIMHU
TE€Mbl, B TOM 4YHCJE€ U C MpPaBUIAMHU 3HAKOB IPU BBIIIOJHEHUU ApU(PMETUUYECKUX AECHCTBUM.
N3ydeHne paliMoHalIbHBIX YUCEN HA 3TOM HE 3aKOHUYUTCS, a OyJeT MPOI0IKEHO B Kypce ajreOpsl
7 Kjacca, 4TO CTAaHET CJIEAYIOIIMM IPOXOAOM BCEX NMPUHUMIHUAIBHBIX BOIPOCOB, TEM CaMbIM
pazfiesieHue TpyAHOCTeH OOJeryaeT BOCHPUATUE MaTepuaja, a paclpeleieHHEe BO BPEMEHHU
CHOCOOCTBYET MPOYHOCTH MTPUOOPETAEMBIX HABBIKOB.

IIpu oOyueHuMH pemeHuI0 TEKCTOBBIX 3adad B 5—6 KiaccaX UCHOJb3YIOTCS
apudmernyeckue TpUEMBI pemieHHs. TeKCTOBble 3aJayd, peuiaemMple MpH  OTpabOTKe
BBIYMCIIUTEIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMAaTPUBAIOTCS 3a/layd CJIEAYIOIIHUX BHJIOB:
3a/la4v Ha ABW)KEHUE, HA YacTH, HA OKYNKHU, HAa pabOTy U MPOU3BOJUTEIBHOCTh, HA MPOLEHTHI,
Ha OTHOUIEHHs U mponopuuu. Kpome toro, oOyuaromuecs: 3HAaKOMSTCS ¢ MPUEMAMH PELICHUS
3aj1a4 nepebopoM BO3MOKHBIX BApHAHTOB, y4aTcsi paboTaTh ¢ MHPOpPMAIIHE, TPEICTaBICHHON B
dbopme TabIuI] WIIH TUarPaMM.

B ®enepanbHoil paboueil mporpaMmme NpeaycMOTPEeHO GOPMUPOBAHUE IPONEAEBTHUECKUX
anreOpandeckux MpejcTaBieHUd. bykBa Kak CHUMBOJI HEKOTOPOro 4YHCla B 3aBHUCHUMOCTH OT
MaTeMaTUYECKOr0 KOHTEKCTa BBOJIUTCA IIOCTENIEHHO. byKBEHHas CHUMBOJIMKA IIHPOKO
UCIIOJIb3YETCSl IPEXKAEe BCEro Uil 3alUCH OOIIMX YTBEPKIACHUM M NPEUIOKEHUH, (opMmys, B
YaCTHOCTH JUIs1 BBIYMCIIEHUSA TEOMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «MaremMatukm» 5—06 KIacCOB MPEACTABICHA HATJIAAHAS T€OMETPHS, HAIPABIICHHAs
Ha pPAa3BUTHE OOPA3HOrO MBIILIEHUS, MPOCTPAHCTBEHHOIO BOOOpa)XKEHHUs, H300pa3UTEIbHBIX
YMEHHI. DTO Ba)XKHBIM dTall B U3yYCHUM I'€OMETPUU, KOTOPBIA OCYIIECTBISETCA HAa HAIJISAHO-
MPaKTUYECKOM YPOBHE, OIUPAETCS HA HAIJISIAHO-00pa3HOE MbIlIeHUEe oOyyaromuxcs. bonpmas
pOJIb OTBOAMTCS MPAKTHYECKOW JIEATEIIBHOCTH, OIbBITY, JKCHEPUMEHTY, MOIECIUPOBAHUIO.
OOyyaromuecs 3HaKOMSTCA C FT€OMETPUYECKUMHU (PUTYypaMu Ha IJIOCKOCTH U B MTPOCTPAHCTBE, C
UX TPOCTEHIIMMHU KOH(MUTypalHsIMH, y4aTcsli U300pakaThb MX HAa HEJIMHOBAHHOM M KJIETYATON
Oymare, pacCMaTpUBaIOT UX MPOCTEHIIMe CBOMCTRA. B mporiecce n3ydeHus HarsiIHOM TeOMETPUH
3HaHUA, TMOJy4YeHHbIe OOYy4yaloUIMMHUCS B HAYaJlbHOM WIKOJIE, CHCTEMATU3UPYIOTCS U
PaCIIUPSIOTCA.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo y4yeOHOMYy IMlaHy B 5—0 KjaccaXx HW3y4aeTcsi MHTETPUPOBAHHBIA IMpPEeaMET
«MaremaTuka», KOTOpbIA BKIIIOUAET apu(PMETUYECKUA MaTepual W HarJsJHYI0 T€OMETPHIO, a
TaK)Xe MPONEACBTUUYECKUE CBEICHUS W3 alreOpbl, 3JIEMEHTHI JIOTUKM U Hadajla OmucaTebHOU
CTaTUCTHUKHU.

VY4eOHbIN J1aH HA W3YyYEHUE MAaTEMAaTUKU B 5—6 KjaccaXx OTBOJUT HE MEHee 5 yueOHbIX
4acoB B HEJIEIIO B TEUCHUE KaXKJIOTO Toj1a o0ydeHus, Bcero He MmeHee 340 ydeOHbBIX 4acoB.

COHEPXAHUE YUYEBHOI'O KYPCA «MATEMATHUKA» (ITO TOAAM OBYUEHIM )
5 KIIACC

HarypajbHble 4ncia 1 HYJIb

HarypansHoe uucno. Psg HatypanbHbix uucen. Yucno 0. M3o0paxkeHue HaTypallbHBIX
YKCes TOYKaMU Ha KOOPJIUHATHOM (YUCIOBOM) MPSIMOM.

[To3unMoHHas cucteMa cuMciieHusa. *PuMmckas Hymepanusi Kak MpuMep HENO3UIIMOHHOU



cucteMsl cunciaeHus™!. JlecATMYHAs CHCTEMA CUUCIICHHS,

CpaBHeHHE HATypaJIbHbIX YHCEJ, CPABHEHUE HATypajbHbIX yucen ¢ HylaéM. CrnocoObl
cpaBHeHUs1. OKpyTieHUE HATypaIbHBIX YHCEIL.

CrnosxeHue HaTypajIbHBIX YMCEN; CBOMCTBO HYJIS MPU CIOKEHUH. BhrunTanue Kak n1eicTaue,
oOpaTHOE CIIOKEHHUIO. YMHOXKEHHE HaTypalbHBIX YHCEN; CBOMCTBA HYJA M €IMHHUIBI TPH
YMHOXXE€HHUH. JleneHue Kak JedcTBHe, 0OpaTHOE YMHOKEeHHIO. KOMIIOHEHTHI JeMCTBUH, CBA3b
mexnay HumH. lIpoBepka pesynbrata apudmernueckoro aeiictBusi. I[lepemectutenbHoe u
COYETaTEeIbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M YMHOXKEHUS, *paclpeeuTeIbHOE CBOMCTBO
(3aKOH) YMHOXKEHHS .

Hcnonp3oBanne OyKB Jis 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA M 3alHCH CBOWCTB
apu(PpMETHIECKUX JTCUCTBUI.

*JlenuTeny 1 KpaTHbIE YUCIa™, pa3ioKeHue Ha MHOXKUTENH. [IpocThie  cocTaBHbIE YuCIa.
*TIpusnaku nenumoctu Ha 2, 5, 10, 3, 9*. /lenenue ¢ octaTkom.

CrerneHb ¢ HaTypaJbHBIM IOKa3aTeJeM. 3alucCh 4YHCIAa B BHJIE CYMMBI Pa3psIHBIX
cllaraeMblIX.

UucnoBoe BbIpakeHHE. BplunciieHre 3HAYEHUW YMCIOBBIX BBIPAKEHUHN; MOPSII0K
BBITIOJIHEHUST  JiecTBUM.  Mcronb3oBaHWe TpU  BBIYHCICHUSIX  TEPEMECTHTEIBHOTO U
COUYETATEJILHOTO CBOMCTB (3aKOHOB) CIIOKCHHS U YMHOKEHHUSI, *pacrpeesuTeIbHOr0 CBOMCTBRA
YMHOKEHUST ™.

Jpodu

[IpencraBienue o IpodU Kak CrocoOe 3amucu 4acTH BeIUYUMHbI. OOBIKHOBEHHBIE APOOH.
[IpaBunpHbIE U HENMpaBUiIbHBIE 1poOu. CMenanHas Jpo0k; MpeACTaBICHUE CMEIIaHHOW ApoOH B
BHUJIC HEMPaBWIbHOW ApoOM M BBIJCICHUE II€JIOM YacTH 4YHWCiIa W3 HENpaBWIHLHOW JpoOHu.
N3obpaxkenue apoOeli ToukaMu Ha YUCI0BOM npsiMoid. OCHOBHOE CBOMCTBO apodu. *CokpailleHne
npoOeii. [IpuBeaenue qpodu kK HOBOMY 3HaMeHaTet0™. CpaBHeHUE TPoOeii.

CrnoxxeHre W BbIUMTAHHE NpoOei. YMHOXKEHUE U JeJeHue ApoOeil; B3auMHO-O0OpaTHbIE
npobu. *HaxoskIeHne 9acTu 1eI0ro U IeJI0T0 0 €ro 4YacTu™.

Jecarnanas 3amuchk apooOeit. [lpeacraBnenue necaTUIHON IpoOH B BUIE OOBIKHOBEHHOM.
N3o00pakeHne AECATUYHBIX ApOOEil TOUuKaMu Ha 4YUCIOBOW mpsMon. CpaBHEHHUE IECATUUHBIX
TPOOCH.

Apudmernueckne JEUCTBUS C JECATUYHBIMH JIpoOsMu. *OKpyriieHHe IeCATUYHBIX
Ipooei™.

PemieHne TekCcTOBBIX 33124

Pelienrie TEKCTOBBIX 3a7a4 apu(PMETUUECKUM CIIOCOOOM. *PelieHue JIOrm4eckux 3ajad.
Pemenue 3amau nepeOGOpoM BceX BO3MOKHBIX BapuaHTOB™. Mcnosib30BaHNE MPU PEIICHUH 3a/1a4
Ta0JIUI] U CXEM.

Peuienue 3agay, copepkaiinux 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMUUHBI: CKOPOCTh, BpEMsI,
paccTosiHKe; II€HA, KOJIWYECTBO, CTOMMOCTh. ENMHUIIBI M3MEpPEHUs: MacChl, 00BbEMA, IICHBI;
pacCTosIHMS, BpEMEHU, CKOPOCTU. CBA3b MEXKy €AMHUILIAMH U3MEPEHUS KaKI0W BEJIMUUHBI.

Pemenne ocCHOBHBIX 3a71a4 Ha IPOOH.

[IpencraBnenne NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasimnas reomerpust

Harnsinaeie npencraBienus o Gurypax Ha IIOCKOCTH: TOUYKA, TIpsiMasi, OTPE30K, JIyd, yToJI,
JIOMaHasi, MHOIOYT'OJIbHHUK, OKPY>KHOCTb, KpyT. Yrou. IIpsmMoi, OCTpbId, Tyrol U pa3BEPHYTHIC

YTJIBL.

! BHGCL Hu gajice * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IIJIaHE. Henaror CaMOCTOATCIIBHO
onpeaciiaeT 00BeEM n3y4aceMoro Mmarepualia.



JlnuHa oTpe3ka, METpPUYECKME E€AWHHUILI JUIMHBL. [[nuHa JOMaHoOM, mNEpPUMETP
MHOTOYTOJIbHUKA. 3MepeHne U MoCTpOeHUe yriioB C MOMOIIbIO TPAHCIOPTUPA.

Harnsinaeie npencraBieHus o GUrypax Ha MiIOCKOCTH: MHOTOYTOJBHUK; MPSIMOYTOIbHUK,
KBaJpaT; TPEYroJIbHUK, *0 paBeHCTBE GUTyp™.

N3obpaxkenue Guryp, B TOM unciie Ha KiaerdaToit Oymare. *Tloctpoenne koHGuUrypamui u3
gacTel MpsSMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOM M KJleTyaToi Oymare™. Vcnoyibp3oBaHue CBONCTB
CTOPOH M YTJIOB MPSIMOYTOJIbHHUKA, KBaIpaTa.

[Tnomans mpssMOyTroIbHUKA U MHOTOYTOJIEHUKOB, COCTaBICHHBIX M3 MPSIMOYTOJILHUKOB, B
TOM Yrclie GUryp, n300paKEHHBIX HA KiIeTdyaToi Oymare. EquHUIIE H3MepeHus TUIOMIAIH.

*Harnsgaele TPEACTABICHHWS O TMPOCTPAHCTBEHHBIX  (UTypax: MPSMOYTOJbHBIN
napajuierenunen, KyO, MHOTOTpaHHUKHA. 300pakeHHe TPOCTEUIUX MHOTOTPAaHHUKOB.
Pa3BépTku kyba um mapamnenernumena. Co3maHue Mopeleld MHOTOTpaHHUKOB (W3 Oymarw,
IIPOBOJIOKH, TUTACTHIIMHA U Ap.)™.

*O0bEM NMPSMOYTOIBHOTO Mapajuiesnenuiesna, Kyoa. Equnuier nusmepenus oonéma™.

6 KJIACC

HarypaJjbHble yncia

Apudmernueckre ACUCTBUS C MHOTO3HAYHBIMU HATYpPAJIbHBIMU 4HUCIaMU. YHCIOBBIE
BBIPAKEHUS, TOPSAOK JEUCTBUM, MCIOJB30BaHUE CKOOOK. Vcronb3oBaHME NPU BBIUMCICHUSIX
NEPEMECTUTENBHOIO U COYETATENILHOTO CBOMCTB CIOXKEHUS U YMHOXKEHUS, *pacipeeuTeIbHOIO
CBOMCTBa yMHOKeHUS.* OKpyTrieHHe HaTypalbHbIX YUCEIL.

Jlenurenu W KpaTHbE 4YMCa; *HAWOOJBIIMKA OOLIMI NEIUTENh M HaWMEHblIee oOIiee
KpaTHoe. J[eTuMOoCTh CyMMBI U IpOU3BeAeHUS ™. JleieHre ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 APOOb, OCHOBHOE CBOMCTBO JIpoOM, COKpaileHue Apodeil. CpaBHEHUE U
ynopsaaounBaHue apoOei. PelieHre 3aa4 Ha HAaXOXKJIEHUWE YaCTU OT LIEJIOr0 M LEJNOro MO €ro
yacTu. J[poOHOE 4uCIO Kak pe3ynbrar AejneHus. lIpeacrtaBieHue AecATUYHON NpoOU B BUJE
OOBIKHOBEHHOM JIpoOM M BO3MOXHOCTb IPEACTABJICHHUS OOBIKHOBEHHOW JpoOM B BHUJE
necsaTUYHOU. [lecaTnuunbie Apodu U MeTpuyeckas cucrema mep. AprupMeTHdecKue IEeUCTBUS U
YHUCJIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMU U JECATUYHBIMH IPOOSIMH.

OtHowienue. Jlenenne B JaHHOM OTHoweHuu. *Macmta®*, nponopuus. [Ipumenenue
MPOIIOPLHUN NPU PEIICHUHN 3a/1a4.

[TonsiTne npoueHTa. BerurciieHne MpoLeHTa OT BEIUYHMHBI U BEJIUYHMHBI 110 €€ MPOLIEHTY.
BripakeHue mpoueHTOB JecATUYHBIMU ApoOsMu. PemeHue 3agad Ha MpoLeEHTHl. BripaxkeHnue
OTHOLIEHUS BEJIUYMH B POLEHTAX.

ITost0:kMTENBHBIC M OTPULATEIbHbBIE YHCJIA

[TonmoxuTenpHbIEe M OTpULATENbHBIE Yncia. Llenble uncna. *Mopayip uncia, reoMeTpuyecKast
MHTEpHpeTanus Moayis yucia™. M3o0paxkeHrue dyncen Ha KOOpAUHATHON mpsiMoil. *YuciaoBbie
MPOMEKYTKU™.

CpaBHeHue yucen. ApudmeTrndeckue ASHCTBUS C MOJOKUTEIbHBIMA U OTPULIATEIbHBIMU
YUCIIAMH.

[IpsiMmoyroJibHasi cucTeMa KOOPAMHAT Ha IJIOCKOCTH. KoopauHAThl TOYKH Ha TMJIOCKOCTH,
abciucca u opaunara. [loctpoenue Touek u GUryp Ha KOOPAUHATHON MJIOCKOCTH.

bBykBeHHbIE BhIpaKeHU

[Ipumenenue OyKB 7151 3aMMCH MAaTEMATUYECKUX BBIPAKEHUN U MpeasiokeHuii. CBoicTBa
apu(pMeTHIECKUX NeUCTBUI. *byKkBeHHbIE BBIpKEHUS U YUCIIOBBIE TIOJICTAaHOBKHU.* BykBeHHbIE



paBEHCTBA, HAaXOXKJIEHHWE HEM3BECTHOTO KommoHeHTa. Dopmynbl; (GopMysbl MepuMeTpa u
IJIOIIAIA MPSMOYTOJIbHUKA, KBajipaTa, *00béMa napajuienenurena u Kkyoa™.

Penienne TeKCTOBBIX 3a7a4

Pemenne TekcToBBIX 3a1ay apupMETHUYECKUM CIIOcOOOM. *PelieHue jmormyeckux 3ajad.
Pemenue 3ana4y nepe6opoM Bcex BO3MOKHBIX BAPUAHTOB.™

Pemenue 3aga4, copepkalux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYMHBI: CKOPOCTb, BpeMs,
paccTosiHue; 1I€Ha, KOJUYECTBO, CTOMMOCTbH; IMPOM3BOJAUTEIBHOCTh, BpEMs, OOBEM pabOTHI.
EauHuiel M3MepeHus: Macchl, CTOMMOCTH; pPacCTOSHUSA, BPEMEHH, CKOpPOCTU. CBSA3b MEXIY
€AVMHUIAMU U3MEPEHUS KaK]I0M BEIUYHHBI.

Pemenne 3amay, CBSI3aHHBIX C OTHOLIEHWEM, IMPOMNOPLHMOHAIBHOCTBIO BEJIUYMH,
MPOLIEHTaMH; PEIICHNE OCHOBHBIX 3a/1a4 Ha APOOU U TPOIEHTHI.

*OueHka 1 MPUKUIKA, OKPYTJIEHUE pe3ybTara™.

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

[TpencraBieHne JaHHBIX C MOMOLIBI0 Tadmuy M auarpamM. Cronbuyarble TuarpaMMbl:
YTEHUE U IOCTPOCHHE. UTEHHE KPYTOBBIX IHArpamM.

Harasignas reomerpust

Harnsgablie npeactaBieHus 0 GUrypax Ha IOCKOCTHU: TOUKA, IpsAMast, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT'OJIBHHK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

*B3auMHOE pacmnojokKeHHe JABYX MpsAMBIX Ha IJIOCKOCTH, MapajljiesibHbIE MpsMBbIE,
NEPIEeHIUKYIIApHBIE NpsAMbIe™. V3MepeHue paccTosiHU: MEXy ABYMsI TOUYKAMH, OT TOYKH A0
MPSAMOii; JIMHA MaplIpyTa Ha KBaJPaTHON CETKeE.

W3mepeHre ¥ MOCTPOEHUE YIJOB € MOMOUIBIO TPAHCIOPTHpPA. BUABI TPEyroJbHUKOB:
OCTPOYTOJIbHBIM, MPSIMOYTOJIbHBIN, TYNOYTOJbHBIA, pPaBHOOEAPEHHBINH, PaBHOCTOPOHHHMIA.
YeTbIpEXYTroabHUK, TPUMEPHI YETHIPEXYTOJIBHUKOB. [IpSIMOYTroabHUK, KBaapaT: UCIOJIb30BAHUE
CBOMCTB CTOPOH, YIJIOB, UaroHaneu. *M3o0paxkeHne reoMeTpuueckux (pUuryp Ha HeJIMHOBAHHON
OyMare ¢ HMCIOJIb30BaHUEM LIMPKYJS, JTUHEWKH, yroibHUKa, TpaHcrnoptupa™. Iloctpoenust Ha
KJIeT4aToi Oymare.

[Tepumerp MmHOTOYyroONbHUKA. [ToHSATHE MITOMAAN PUTYPBI; €IUHUIBI U3MEPEHUS TUIOIIA/H.
[TpubnmxénHoe wu3MepeHue Iuionaan ¢Guryp, B TOM 4YHCIE HaA KBaJpaTHOW ceTke.*
[TpubnmxE€HHOE U3MEPEHNE ATUHBI OKPYKHOCTH, IIOIIAAN Kpyra™.

*CummMmeTpus: UEHTpajbHas, oceBas W 3epkaibHas cummeTpuu. [locTpoenue
CUMMETPUYHBIX QUTYP™.

*HarnsnHple TpeacTaBieHUs O MPOCTPAHCTBEHHBIX (QUrypax: mnapajuiesenumnesn, Kyo,
Mpu3Ma, NUpaMuaa, KOHyc, UMIMHAP, map u cdepa. M300paxkeHne npocTpaHCTBEHHBIX (UTYP.
IIpumepbl  pa3BEPTOK MHOTOTPAaHHUKOB, ULWIMHIApa © KoHyca. Co3maHue Mopeneun
MPOCTPAHCTBEHHBIX PUTyp (U3 OymMaru, MpoOBOJIOKH, IJIACTUIMHA U JP.).

[lonatne o00BEMaA; enuHUIBI  U3MepeHus o00bEMa. OO0BEM  IPSIMOYTOIBLHOTO
napasuiesnenumnesaa, kyoa*.

IINTAHAPYEMBIE  IIPEJMETHBIE  PE3VJIBTATBI OCBOEHUSA  ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yuyeOHOTO Kypca «MaremMatuka» B 5—6 KjlaccaXx OCHOBHOM IIKOJIBI JOJIKHO
obecrnieunBaTh JTIOCTHIKEHHE CIICIYIONMINX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YIHTaTOB:

5 KUIIACC

YucJia 1 BLIYUCJICHUSA



OpueHTHpOBaTbCS B TOHATHUSX U ONEpUPOBaTh Ha 0a30BOM YpPOBHE TEpPMHUHAMH,
CBSA3aHHBIMH C HATYPAJIbHBIMU YUCJIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMU IPOOSMHU.

CpaBHUBaTh U yHOpSAJIOYMBATH HATYypaJibHbIE YHMCIIA, CPABHUBATh B MPOCTEHIINX CITy4asx
OOBIKHOBEHHBIE APOOH, TECITUYHBIC JPOOH.

CoOTHOCUTB TOUKY Ha KOOPJIMHATHOM (UHCIIOBOM) MPSAMOI ¢ COOTBETCTBYIOLIUM €1 YHCIOM
U N300pakaTh HATypajbHbIE YMCIIA TOYKAMHU Ha KOOPAMHATHOM (YUCIOBOM) MPSIMOH.

BoinonsaTe apudmernueckue NEeUCTBUSI ¢ HATYpaJbHBIMU YUCIaMHU, ¢ OOBIKHOBEHHBIMU
JIPOOSMHU B IPOCTEUIIINX CITyJasiX.

BEITIOTHITE POBEPKY, MPUKUAKY PE3yIbTaTa BEIYHCICHUN.

OKpyrasTh HaTypaJbHbIE YNCTA.

PelieHue TeKCTOBBIX 3a/1a4

Pemate TekcTOBBIC 3a1aun apUPMETHICCKAM CITIOCOOOM H C TIOMOIILI0 OPTaHU30BAHHOTO
KOHEUHOTO Tiepebopa BCeX BO3MOKHBIX BapHaHTOB (TIPH HEOOXOIUMOCTH C HAIpPaBIISIONICH
ITOMOIITBIO).

Pemate 3a1aun, copepxaniye 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYMHBI: CKOPOCTh, BpEMS,
paccTosiHME; 1I€Ha, KOJIMYECTBO, CTOMMOCTh (IpU HEOOXOAMMOCTH C HCIOJIb30BAaHUEM
CIIpaBOYHOM MHGOPMAIIIH).

Hcnonb30BaTh KpaTKKUE 3aITUCH, CXEMBbI, TAOJIUIbI, 0003HAUYCHMS IPU PEIICHUH 3a/1a4.

[Tonb30BaThCs OCHOBHBIMH €IMHUIIAMUA MU3MEPEHUS: IIEHBI, MACChl; PACCTOSHUS, BPEMEHH,
CKOPOCTH; BBIPAKaTh OJIHU €MHUIIBI BEJIMUMHBI Yepe3 Jipyrue (pu HEOOXOIUMOCTH C OIOPOH Ha
CIIPaBOYHYIO MH(POPMAITHIO).

W3BnekaTs WHPOpMANNUIO, TPEICTABICHHYIO B TaONWIle, Ha CTOJIOYATON IaUarpaMme,
WHTEPIPETUPOBATH IIPEICTABIICHHBIE JaHHBIC, MCIIOJIb30BaTh TAHHBIC TIPH PEIICHUH 3a71a4.

Harasignasi reomerpust

[Tomb30BaThCA TEOMETPUYECKHMH TIOHSITHSAMHU: TOYKa, TpsMas, OTPE30K, Jyd, YTOJI,
MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpPUMEPHI OOBEKTOB OKPYKAIOMIETO MHUpa, UMEIOMHNX (HOpPMYy H3YUEHHBIX
r€OMETPUYECKUX (QUryp.

Hcrnonb30BaTh TEPMUHOJIOTHIO, P HEOOXOAMMOCTH TI0 BU3YAIBHOM OTOpPE, CBA3AHHYIO C
yrilaMu: BEpIINHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEpIIMHA, CTOPOHA, TUAroHallb; C
OKPYKHOCTBIO: PaanycC, AMaAMETP, LICHTP.

N306pakath U3yuyeHHbIE reoMeTpruuecKrue GUryphl Ha HEJTMHOBAaHHOM U KJleT4aToi Oymare
C TIOMOIIBIO IIUPKYJIS U JIMHEWKH (TIOCTIE COBMECTHOTO aHAJIN3A).

HaxomuThe OiWHBI OTPE3KOB HEMOCPEICTBECHHBIM H3MEPCHHEM C ITOMOIBIO JTMHEHKH,
CTPOUTH OTPE3KH 3aJIaHHOH JJIMHBI; CTPOUTH OKPY)KHOCTH 33JJaHHOTO pajnyca.

Hcronp30BaTh CBOMCTBA CTOPOH U YTJIOB MPSAMOYTOJIBHUKA, KBaApaTa I UX MTOCTPOCHUS,
BBIYHCIICHUSI TUTONIAIA U TIEPUMETPA.

BeraucisTe mepuMeTp M IUIOMAAL KBajipaTa, MPSIMOYTOJIbHHUKA, (GUTYpP, COCTABJICHHBIX U3
MIPSAMOYTOJILHUKOB, B TOM YHUCIe PUTYp, N300pakEHHBIX Ha KJIETYaTON OyMmare.

[Tonp30BaThCS OCHOBHBIMU METPHUUYECKUMHU €IWHUIIAMH W3MEPEHUS JUIMHBI, TUIONIAJIN;
BBIpKATh OJHHM EAVMHUIIGI BEIUYMHBI 4Yepe3 Jpyrue (Mpu HEOOXOJUMOCTH C OIMOpOM Ha
CIIPaBOYHYIO HH(POPMAITHIO).

Pacno3naBate mapamienenunen, KyO, MCIOIB30BaTh TEPMHHOJIOTHIO: BEpIIHHA, PeOpo
rpaHb, U3MEPEHHUS; HAXOUTh U3MEPEHUS Mapajuieenuneaa, Kkyoa.

Berauciate 00pEM KyOa, mapaiienenunena mo 3aJaHHBIM HW3MEPEeHHsIM (C Omopoi Ha
ITOPUTM YUEOHBIX ICUCTBHIN), TOTH30BATHCS SIUHUIIAMU U3MEPEHHS 00BEMA.

PemaTte HecnmoxHBIE 3a/layd HA M3MEPEHHE T'€OMETPUYCCKUX BEIUYHH B MPAKTHUECKHX



cuTyanusax (pyu HeOOXOAUMOCTH C BU3yallbHOI OMOPOK).

6 KIIACC

Yucsia v BbIYMCIEHUS

OpueHTUpOBaThCS B TMOHATUAX M ONEPUPOBATH Ha 0a30BOM YpOBHE TEPMUHAMH,
CBSA3aHHBIMHM C PA3IMYHBIMU BHUJIAMU YHUCEI M CHOCO0AMHU WX 3allUCH, MEPEXOIUTh (€CIH 3TO
BO3MOYHO) OT OJTHOM (pOpMBI 3alUCH YUCIIA K APYTOH.

CpaBHUBaTh U YHOPSAJOUMBATH IIE€JIbIe YHUCIA, OOBIKHOBEHHBIC U JIECATUYHBIE JPOOH,
CpPaBHHBATh YMCJIA OJTHOTO W Pa3HBIX 3HAKOB.

Boimonusate  apudmMeTuyeckre JEHCTBUS C HATypaJlbHBIMH M EJIBIMU  YHCIIAMH,
OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU, TTOJIOKUTEIBHBIMU U OTPULIATETLHBIMU YHACIAMHU.

BbIunciATh 3HaYEHUS YUCIIOBBIX BBIPAKEHUH, BBITIOJIHATH IPUKUIKY U OLIEHKY pe3yJIbTaTa
BBIYMCJICHUW; BBIMOJHATh MPeoOpa3oBaHUsA YHUCIOBBIX BBIPAKCHUI HA OCHOBE CBOWCTB
apu(pMEeTUIECKUX JCHCTBUIA.

COOTHOCUTHP TOYKY HAa KOOPAMHATHOW NPSAMOM C COOTBETCTBYIOIIMM €W YHCIOM U
n300pa)kaTh YMciia TOYKAMU Ha KOOPJMHATHOU MPSIMOM, HAXOIUTh MOJTYJIb YKCIIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIBHON CUCTEME KOOPJUHAT C KOOPAUHATAMHU 3TOU TOUKHU.

OKpyrasTh LEble YUCa U JeCATUYHBbIE IpoOu (1Mo 00pasily), HaXOAUTh MPUOIMKEHUS
qucedn.

YucuaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTHpOBaTbCS B TOHATHUSX M ONEpUpPOBaTh Ha ©0a30BOM YpPOBHE TEpPMUHAMH,
CBSI3aHHBIMH C 3aMKCHIO CTENICHU YMCIIa, HAXOAUTh KBAApaT U KyO YMCIa, BHIYUCIATh 3HAUCHHUS
MPOCTEHIINX YUCIIOBBIX BBIPAXKEHUMN, COIEPKAILUX CTEIICHH.

[Tonb3oBaThCs MpU3HAKAMU ACIUMOCTU (TIPU HEOOXOAMMOCTH C OMOPON Ha alrOPUTM
MpaBUJIa), pacKJIaJbIBaTh HATypaJibHbIC YUCIIA HA TPOCTHIE MHOKHUTEIH.

*Tlonp30BaThCs MAcCIITAOOM™, COCTABIISITh TPOMIOPLIMUA U OTHOILICHUS.

Hcnonb3oBaTh OYKBBI AJ1s1 0003HAYEHUS YUCEIT MPU 3alMHCU MaTEeMaTUYECKUX BBIPAKECHUH,
HaxXOJUTh 3HA4YCHUsI OYKBEHHBIX BBIPAXXCHUM, OCYIIECTBJSIE HEOOXOJAUMBIE TMOJACTAHOBKH U
npeoOpa3oBaHus (C OMOPOI HA aNTOPUTM YUEOHBIX JEHCTBUI).

Haxonuts HEeM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

PemaTe MHOTOIIIAroBbIe TEKCTOBBIC 33/Jaud apu(OMETHUECKHUM CIIOCOOOM C OTOpOi Ha
BOIIPOCHBIM IIJIaH.

Pemlate mnpocreiinue 3anayd, CBA3AHHBIE C OTHOUIEHUWEM, TPONOPHHUOHAIBHOCTHIO
BEJIUYMH, MPOIICHTAMU; PEIIaTh TPU OCHOBHBIE 337]a41 HA TPOOHU U MPOIEHTHI.

Pemiats 3a1a4u, conepxaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHBI: CKOPOCTh, BPEMS,
paccTosiHMe, 11eHa, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTEIHLHOCTH, BpeMs, 00bEéMa paboThI,
UCTIONB3Ys apudmeThueckue ACHCTBHS, OLICHKY, TPUKUJIKY; IOJb30BaThCS €IUHUIIAMU
HU3MEPEHUS COOTBETCTBYIOIIUX BEJINYHH.

CocTtaBisaTh OYKBEHHBIE BBIPAKECHUS IO YCIOBUIO 33/1a4U MOCTIE€ COBMECTHOTO aHaAIU3a.

N3Bnekats uHpopmaImio, mpeAcTaBieHHYI0 B TabIMIaX, HA TUHEWHOM, CTOJI0YaTON MTH
KPYrOBOM JHarpaMMax, MHTEPIPETUPOBATh MPEACTABICHHbIC JaHHBIE; UCIOJIH30BATh JIAHHbBIC
MIPU PEIICHUH 3a/1a4.

[IpencraBnats HHGOPMAIIUIO C TTOMOIIIBIO TAOIUIL, IMHEHHON U CTOJIOYATON AUArpaMm.

Harasimnas reomerpus

[IpuBoauTh TpPUMEPHI OOBEKTOB OKPYKAIOIIETO MHUpa, UMEIOMHX (HOpMYy H3YUEHHBIX



T€OMETPUUYECKHUX TUIOCKUX U MPOCTPAHCTBEHHBIX (UTYpP, IPUMEPHI PABHBIX U CUMMETPUUHBIX
uryp.

N300pakaTb C TOMOIIBIO ITUPKYJIA, JUHEWKH, TPAHCIOPTHpPAa HA HEJIUHOBAHHOW U
KJIeT4yaTod Oymare u3y4yeHHbIE IUIOCKME TreoMeTpuueckue GUrypel W KOH(UTYpaluw,
CUMMETPUYHBIEC (DUTYPBI.

HNMeThb mipeicTaBieHHE O T€OMETPUUECKUX MOHATHUSX: PABEHCTBO (DUTYp, CUMMETPHS, OCh
CUMMETPHHU, LICHTP CUMMETPHHU.

HaxonuTe BeIWYMHBI YIVIOB M3MEPEHHEM C MOMOLIBIO TPAHCHOPTUPA, CTPOUTH YIJIbI
3a/IaHHOM BEJIMYHHBI, I0JI30BATHCS MPU PEIICHUH 3a/1a4 I'PagyCHOM MEPOM YTIJIOB; pacliO3HABaTh
Ha YyepTexkax OCTPbIN, NPSIMOM, pa3BEPHYTHIN U TYIIOW YIJIBL.

BbluuciaTh AJIMHY JOMAaHOM, NMEPUMETP MHOIOYTOJIbHHMKA, MOJIb30BAThCA €IUHULIAMU
M3MEPEHHUS ITTUHBI, BBIPAXKATh OJHU €IHHUIIBI U3MEPEHHUS ITIMHBI YEPE3 APYTHE.

Haxonutb, CIoNb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHHS: MEXIY ABYMS TOUKAMH, OT
TOYKH JI0 IPSIMOM, JJIMHY ITyTH Ha KBAJIPaTHOM CETKeE.

Boruucnate miomanas Guryp, COCTaBIEHHBIX U3 TMPSAMOYTOJIBHUKOB, HCIOIb30BATh
pa3OveHre Ha MPSAMOYTOJIBHUKHU, HAa paBHbIC (UTYpHI, JOCTPAWBAHHE JO MPSMOYTOJIbHUKA;
M0JIb30BaThC OCHOBHBIMU €IWHUIIAMU HW3MEPEHUS IUIOWIAJIA; BBIPAXKaThb OJHU E€IUHUILIBI
U3MEpEHHUs IUIOIIAaM dYepe3 Jpyrue (mpu HeoOXOJUMOCTH C ONOpOl Ha CIPaBOYHYIO
uH(popMaIuio).

Pacno3naBaTh Ha MOJENSIX U U300paKEHUSX MUPaMUAY, KOHYC, IUIUHAP, UCIIOIH30BaATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, I'paHb, OCHOBAHHE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOM OyMare npsIMOYTOJbHBIN Mapasieenunes.

Boruucisats 00bEM IpsIMOYTOJIBHOTO Mapaiuienenuneaa, Kyoa, nojib30BaThCsi OCHOBHBIMU
eAVMHUIIAMU U3MEPEHUS 00bEMA; BhIpakaTh OJHHU €IUHULBI U3MEpPEHU 00bEMa uepe3 Apyrue (c
OTIOPOM Ha CIPaBOYHYIO0 UH(GOPMAIIUIO).

PemaTe Hecno)kHbIE 3a/1a4M Ha HAXOXKIEHHE T'€OMETPUYECKUX BEIMYHMH B MPAKTUYECKHUX
cuTyanusx (pu HeOOXOIUMOCTH C BU3YATBHOM OMOPOH).

AJAIITUPOBAHHAS PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPAY.
7-9 KJIACCBI
Hean u3yuyeHus y4eOHOro Kypca

AnreOpa SBISETCS OJHUM W3 OIMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHa 00€CIeunBacT
W3y4YCHUE APYTUX IUCHUILINH, KaK €CTeCTBEHHOHAYYHOTO, TaK M TYMAaHHUTApHOTO ITUKIIOB, €€
OCBOCHHE HEOOXOIUMO JIJIsl POAOKEHHUS 00pa30BaHUs U B TIOBCEAHEBHOM XKW3HU. Pa3Butne y
o0yJaroIuXCcs HayYHBIX MIPEICTABICHUM 0 MIPOUCXOXKICHUN
U CYIIHOCTH ajreOpandyeckux aOCTpakiuid, CrocoOe OTpakKeHUs MaTeMaTHYECKOW HayKoOM
SBJICHMM W TIPOIIECCOB B TPUPOJEC W OOIIECTBE, PO MATEMaTUYECKOTO MOJEIMPOBAHUS B
HAy4YHOM TO3HAHUHU U B MPAKTHUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHUS U
KaueCTB MBIIUICHUS, HEOOXOMUMBIX I aJalnTalid B COBPEMEHHOM ITM(GPOBOM OOIIECTBE.
N3yuenne anreOpbl €CTECTBEHHBIM O0pa3oM OOECIEYMBAET pa3BUTHE yMEHUS HAOI0IaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIUICHUS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JCHCTBUS W BBIBOJIBI, (DOPMYIHUPOBATH YTBEPIKICHHUS.
OcBoeHne Kypca anreOpbl 00ecrieunBaeT pa3BUTUE JIOTUYECKOTO MBITIICHUST 00yUYaIOIUXCS: OHU
WCITOJIB3YIOT JACAYKTHBHBIC M HWHIYKTHBHBIC PACCYXJICHHUS, OOOOIICHHE M KOHKPETH3AIMIO,
abctparupoBanue u aHajmoruto. OOyueHuwe anredpe mpeanoyiaraeT 3HAUYUTENIbHBIM 00BbEM
CaMOCTOSITENIFHON JIEATENHHOCTH O0YYaloNINXCs, TOITOMY CaMOCTOSITEIbHOE pEUICHHE 3aaad
€CTECTBEHHBIM 00pa30M SIBIISCTCS peann3alueii AesITeIbHOCTHOTO IPUHITUIIA O0yICHHUS.



B cTpykType mporpamMmbl yaeOHOTO Kypca « Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJEPIKATENbHO-METO/IMYECKHUE JIUHUM: «YHucaa U BhIUUCIEHU»; «ANreOpanyeckue
BBIPAXKECHUS»; «YPaBHEHHMS W HEpPAaBEHCTBA»; «DyHkumm». Kaxmas W3 3THX COIEpIKATEIBHO-
METOAUYECKUX JIMHUN pa3BUBACTCSA HA MPOTSIKEHUM TPEX JIET M3YUYEHHS! Kypca, €CTECTBEHHBIM
o0pa3oM MeperieTasich U B3aUMOJICUCTBYS C APYTMMH €ro JHHHUSAMU. B Xone u3yueHus kypca
00yJaroIMMCs IPUXOUTCS JOTUYECKU PACCYKIATh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 1ies1eco00pa3HO BKIIOYHMTH B MPOTrpaMMy HEKOTOpBIE OCHOBBI JIOTHKH,
IIPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3/eibl MATEMATHUYECKOr0 00pa30BaHUs M CIOCOOCTBYIOLIUE
OBJIAJICHUIO 00YYaIOIIUMHCA OCHOB YHHBEPCAJIHbHOTO MAaTEMAaTUYECKOTO SI3bIKa. TakuM 00pa3oM,
MOKHO YTBEpXIaTh, YTO COJEPKATEIBLHON U CTPYKTYpPHOH OCOOCHHOCTHIO Kypca «Anredpar»
SBJISIETCSL €70 UHTETPUPOBAHHBIN XapaKTep.

Conepxanue JTMHUM «HHClIa M BBIYUCICHUS CIIYKUT OCHOBOM ISl JaTbHEUIIIET0 U3y4eHUs!
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTHIO Yy  OOy4YalOIUXCA  JIOTUYECKOTO  MBIIJICHUS,
(bOpMHUPOBAHUIO YMEHHUS TMOJIH30BATHCA AITOPUTMAaMH, a TaKXKe MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX JJI MOBCEIHEBHON KU3HU. Pa3BuUTHE MOHATHS O YUCJIE B OCHOBHOM
IIKOJIE CBSI3aHO C paAlMOHAIBHBIMU W UPPALMOHAIBHBIMH YHUCIaMH, (POpMUpPOBaAHUEM
MIPEACTABICHUN O JEHCTBUTEIBLHOM YHKCIIe. 3aBEPIICHUE OCBOCHUS YUCIOBOM JJUHUHA OTHECEHO K
cTapiieMy 3BeHy 0011ero 0opa3oBaHusl.

Conepxkanue JByX anreOpanyeckux JHHUN — «AjreOpandeckue BBIPpOXKECHUS» U
«YpaBHEHHS U HEPABEHCTBA» CIIOCOOCTBYET (DOPMHUPOBAHUIO Y O0YHAIOIIUXCSI MATEMATHUYECKOTO
arrapara, He0OXO0UMOTrO JIJIsl PEIICHUS 3a/1ad MaTeMaTUKH, CMEXXHBIX MPEAMETOB U MPAKTUKO-
OpUEHTHUPOBAHHBIX 3aJady. B OCHOBHOW IIKOJE€ y4eOHBI MaTepuan TpYNIHUPYETCS BOKPYT
pallMOHANIBHBIX BbIpakeHUU. AnreOpa JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KakK sI3bIKa JJIs
MOCTPOCHUSI MATEMAaTHUYECKUX MOJIEJIEH, ONMMCAHUS MPOIECCOB U SIBICHUM pealbHOro mupa. B
3a1au O0y4eHUs alireOpe BXOSIT TakKe JalibHEHIIee pa3BUTHE aITOPUTMUUECKOTO MBIIIICHUS,
HEOO0XOJIMMOr0, B YaCTHOCTH, JJI1 OCBOCHMS Kypca WH(POPMATHUKHU, U OBJIAJICHUE HaBbIKAMU
JIeAYKTUBHBIX paccyxaeHuil. [[peobpazoBanrie cMMBOIBHBIX ()OPM BHOCUT CBOM crienuuaeckuit
BKJIJl B Pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxanve  (pyHKIIMOHANBbHO-Tpa®UUECKOW  JMHUM  HAIEJIEHO Ha  TMOJy4YeHHUe
ITKOJIbHUKAMH 3HaHUN 0 (QYHKIMAX KaK BaKHEUIIIeH MaTeMaTHYCCKOW MOICIH JJIsl ONMMCAaHUS U
MCCJIEIOBAHMS Pa3HO-00pa3HBIX MPOIECCOB U ABJICHUM B MPUPOJIE U ob1iecTBe. M3ydeHnue 3Toro
Marepuanga CHOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS YMEHHUS HCIOJIb30BaTh pPAa3IMYHbIE
BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMaTUKU — CJIOBECHbIE, CUMBOJIMYECKUE, TpaduuecKue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHUE MPECTABICHUIN O POJIM MATEMATHUKHU B PA3BUTHU ITUBUIU3AIIUU U
KYJIBTYpBL.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY TUIaHy B 7—9 Kjaccax uzydaeTcsi yueOHbI Kypc « AnreOpay, KOTOpbIi
BKJIIOYAET CJEAYIOLIMEe OCHOBHBIE pa3lienbl couepxkaHusi: «Yucia ¥ BBIYUCICHUS,
«Anredpanyeckue BhIPAKEHUN», « Y PaBHEHUS U HEPABEHCTBA», « DYHKIIMI.

VYyeOHbIl M1aH Ha U3y4yeHue anreOpsl B 79 Kilaccax OTBOJUT HE MEeHee 3 y4eOHbIX 4acoB
B HEJIENI0 B T€UEHHE KAXKJOIro roja oOydeHHMsI, BCETo 3a TpH roja oOydeHuss — He MeHee 306
y4eOHBIX YaCOB.



COHEPXAHUE YUYEBHOI'O KYPCA «AJIT'EBPA» (110 'OJAM OBYYEHUA)
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Yuciaa v BBIYMCICHUA

Jpo6u 0OBIKHOBEHHBIE U IECSITUUHBIE, TEPEX0] OT OJIHOM (hOPMBI 3aKcu IpoOel K Ipyroi.
[ToHATHE palMOHAIBHOTO YHWCIIA, 3aliCh, CPABHEHUE, YNOPSAIOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue AEHCTBUS C pallMOHAILHBIMU unciaamMu. Pelienue 3a1a4 u3 peaqbHON NMPaKTUKU
Ha YacTH, HA APOOH.

Crenenb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpelesieHUe, MpPeoO0pa3oBaHUE BBIPAKEHUN Ha
OCHOBE OMPEACTCHHMSI, 3aTTUCh OOJBIINX YUCET.

[IpoueHTsl, 3aMCh MPOLIEHTOB B BUAE IpoOU U APpOOH B BUJE MPOLEHTOB. TpH OCHOBHbBIE
3a/1a4M Ha NPOLECHTHI, PELICHUE 3a/1a4 U3 PEATbHOU MPAKTUKH.

[IprMeHeHne MPU3HAKOB JEITMMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPAJIbHBIX YHCEL.

PeanbpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi U oOpaTHasi IPONOPLHOHATBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

[lepeMeHHBIE, YMCIOBOE 3HAYEHHME BBIPAKEHHS C NEPEMEHHOM. /lomycThMble 3HAYEHHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEX/1y BeJIMUMHAMU B BU€ (opMyJibl. Beruncienus
o Gopmymnam.

[TpeoOpazoBaHrne OYKBEHHBIX BBIPAKECHHH, TOKIECTBEHHO PABHBIE BBIPAXKECHMS, MpaBHJIa
npeoOpa3oBaHUs CyMM U IIPOU3BEJNCHUM, IPaBUiIa PaCKPbITUS CKOOOK M NMPUBEACHUS MOJTO0OHBIX
CJIaracMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowieHsl 1 MHOTOWIEHBI. CTeneHp MHOrOwIeHa. CloKeHue, BBIYMUTaHUE, YMHOKECHHE
MHOTOWIECHOB. POpMYyJIbI COKPAIIEHHOTO YMHOKEHMS: KBAApPAaT CYMMBI M KBaJpaT PAa3HOCTH.
dopMyna pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOYJICHOB HA MHOYKHUTENH.

YpaBHeHust

VYpaBHEHUE, KOpEHb YpaBHEHHUs, IpaBUiia IpeoOpa3oBaHus ypaBHEHUS, PAaBHOCHIBHOCTD
YpaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YHWCIIO KOPHEN JIMHEMHOIO YpPaBHEHWS,
pelieHne JUMHEWHBIX ypaBHEeHHU. COCTaBlieHHE YpPaBHEHUM 10 YCIOBHUIO 3adaud. PemnieHue
TEKCTOBBIX 33/1a4 C IOMOILI YPAaBHEHUIA.

*JIuHeHHOE ypaBHEHHUE C IByMs IEPEMEHHBIMU H €r0 rpaduk 2. CUcTeMa IBYX JHHEHHBIX
ypaBHEHUW C JBYMs TE€pEeMEHHBIMHU. PerieHue cucteM ypaBHEHUN CIIOCOOOM IOJCTAaHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 33J]1a4 C IOMOIIbIO CUCTEM YPaBHEHUM.

DOYyHKIUU

Koopaunara Toukum Ha npsmor. UuciaoBele NpOMEKYTKH. PaccTosHue Mexny AByMs
TOYKAMHU KOOPIAUHATHOMN MPSIMOM.

[IpsimoyronbHast cucrema koopauHar, ocu OX m Oy. AOcuucca M opJauHaTa TOYKH Ha
KOOpJAUMHATHOM TIocKocTH. [lpumepsl rpadukoB, 3agaHHbIX Qopmynamu. YUrteHue rpadukoB
pEAIBbHBIX 3aBUCUMOCTEN.

[Tonsarue Gynkuun. 'paduk Gynkiun. Cpoiicta pynkuui. Jlunelinas @ynkius, e€ rpaduk.
I'paduk ¢pyukimn y = kX + b. *I'padudeckoe perieHne TMHESHHBIX YpaBHEHUH i CHCTEM JIMHEHHBIX
YpaBHEHUI™.

2 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPBIX HPOBOJAUTCA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror CaMOCTOATCIIBHO
onpeaciiaeT 00BeEM n3y4aceMoro Mmarepualia.
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Yuciaa v BBIYMCICHUA

KBagpatueiii kopenp u3 uucna. *[lonsitue o6 wuppanumoHanbHOM uyucie. JlecsiTuuHbie
npUOIIKEHUS UPPAaLMOHABHBIX yrcen™. CBONCTBA apuMETUUECKUX KBAAPATHBIX KOPHEH U HX
MPUMEHEHHE K MPEeoOpa3OBaHUIO UYMCIOBBIX BBIPQKCHUN U BBIYUCICHUSAM. *JleiicTBUTENbHBIC
qucia*.

CremneHb ¢ LenabIM MMOKa3aTeneM 1 €€ cBoricTBa. CTaHAapTHAS 3alKCh YHCTA.

AuredOpanveckue BbIPaKEeHUS

KBazpaTHbIil TpEXUIIEH; PA3IOKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIIH.

AnreOpanyeckas npoOb. OCHOBHOE CBOMCTBO anreOpanyeckor npodu. CloxeHue,
BBIUMTAHKWE, YMHOXKEHUE, JIeJieHne anredpanueckux ApoOeil. PairoHanbHble BBIpRXKEHUS U UX
npeoOpa3zoBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanparHoe ypaBHeHue, popmyna KopHeW KBajpaTtHOoro ypaBHeHus. *Teopema Buera™.
Pemenve ypaBHEHUH, CBOAAIIMXCA K JIMHEHHBIM H  KBajpaTtHbIM. [Ipocreiimme apoOHO-
palMOHAIbHBIE YPABHEHUS.

*T'padpuueckast uHTEpIpETAlMs YPAaBHEHUN C JBYMS MEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
YpaBHEHUH € ABYyMS NepeMeHHbIMU™. IIpuMepsl peleHusi CUCTeM HEMHEWHBIX YpaBHEHUU C
JIBYMS TIEPEMEHHBIMHU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

UucnoBble HEpaBEeHCTBA W MX CBOWCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHMIBHOCTP HEpaBeHCTB. JIMHEVWHBIE HEpABEHCTBA C OJHOM IepeMEeHHOW. CucreMsl
JIMHEWHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUMHA

[Tonsitue pynkunu. O61acTh ONpeAeEHUsI 1 MHOKECTBO 3Ha4eHU QyHKIUU. CriocoObI
3a1aHus QYHKITUH.

I'padux dynkuuu. Yrenue cBoicTB (yHkmuu mo e€ rpaduky. [Ipumepst rpadukos
(GYHKIMIA, OTPaXKAIOIIUX PEATbHBIE TMPOIECCHI.

OyHKIUU, OMHUCHIBAIOIINE MPAMYI0 U OOPAaTHYIO MPOMOPIIMOHATIBHBIE 3aBHCHUMOCTH, UX

rpapukn. Oynxmun Y = X3,y = X3,y = 4x, Yy = S *I"paduueckoe pelleHue ypaBHEHUM K

CUCTEM ypaBHEHMIT™.
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Yucaa v BIYMCICHUSA

PaunonanbsHbie yKcnia, *UppalioHabHbIE YUCIa, KOHEYHbIE U O€CKOHEUYHBIE JECATUUYHbBIC
apobu. MHOXKECTBO NEUCTBUTENbHBIX YHCEN; JACUCTBUTENbHBIE YHCIA KaKk OECKOHEUHbIE
JecsATUYHbIE ApoOH. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXKTY MHOKECTBOM JICHCTBUTEIBHBIX
4yycell U KOOPAUHATHOU IPSIMOU.

CpaBHeHHME AEWCTBUTEIBHBIX YHCEN, apupMeTHUeCKue NEHCTBUS C JEHCTBUTEIIbHBIMU
quciaaMu™.

Pa3zmepbl 00BEKTOB OKPYIKAOILIEr0 MUPA, AITUTEIBHOCTH ITPOLIECCOB B OKPYKAIOLIEM MHpE.

[Tpubnmxk€HHOE 3HAUYE€HHWE BEJIMYMHBI, TOYHOCTHh MNpUONMMKeHHus. OKpyIJIeHHe YHCel.
[Ipukuaka v OLIEHKA PE3YJIbTaTOB BHIUUCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.



KBagpaTHoe ypaBHeHME. Pemienne ypaBHEHUM, CBOASIIMXCS K KBaIpaTHBIM. buKBagpaTHoe
ypaBHeHue. *[IpuMepsl pereHrs ypaBHEHUM TPEThe W 4eTBEPTOM CTereHel pa3ioKeHUEeM Ha
MHOKUTEIHN™.

Pemenne npoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenne TekCTOBBIX 3aa4 aNreOpandeckuM METOIOM.

VYpaBHeHHE C OBYyMsI NEPEMEHHBIMH U €ro rpaduk. PemieHue cucrteM OBYX JIMHEHHBIX
YPaBHEHUN C ABYMsS IIEPEMEHHBIMM. PemieHue cuctem ABYX ypaBHEHUH, OJAHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOPOil creneHu. ['paduueckas UHTEpHIpeTaIysl CUCTEMbl YPaBHEHHI C
JIBYMsI IIEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a71a4 alreOpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IEpEeMEHHOM. PemeHue cucTeM JIMHEMHBIX
HEpPaBEHCTB C OJHON nepeMeHHOM. KBanpaTHble HepaBeHcCTBa. I'paduueckas MHTEpIpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU.

DOyHKUMHA

KBanpatuunas ¢yskinus, e€ rpapuk u cBoictBa. [lapa®ona, KOOpAMHATHI BEPIIMHEI
napaboJibl, 0Cb CHMMETPHUH apadoIbl.

I'paduku GyHKIMI: y = kx, y = kx + b, y = X4
y = Vx,y = %I/II/IX CBOICTBA.

YucsioBbIe MOCIE10BATEILHOCTH U IPOrPecCUm

[ToHsiTHE YMCITOBOW TOCIIEIOBATENLHOCTH. 3alaHUE MOCIEA0BATEIIbHOCTA PEKYPPEHTHOMN
dhopmyiioi u popMynoit N-ro useHa.

Apudmernueckas 1 reoMeTpudeckas nporpeccuu. @opMyiibl N-ro WieHa apuPpMeTudecKon
Y TEOMETPUYECKOM ITPOTPECCHM, CYMMBI ITEPBBIX N WICHOB.

*N300pakeHre YJIEHOB apU(PMETUUYECKON U TE€OMETPUUYECKON MpPOTrpeccuil TOYKAMH Ha
KOOPJIMHATHOM TUIOCKOCTHU. JIMHEWHBIN 1 AKCIIOHEHITUATBHBIN pOCT. CII0KHBIE POIEHTHI ™.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS ®EJEPAJIBHOM
PABOYE ITPOI'PAMMGEI KYPCA «AJITEBPA»

OcBoeHne y4yeOHOTo Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
JOJDKHO 00€CTIEYMBATh JIOCTHKCHHE CIICIYIONIMX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB:
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Yucsa ¥ BIYMCICHUSA

BbImonHATh, coueTass yCTHbIE M IMHUCbMEHHBbIE NPUEMBI, apu(pMETHUYECKHE ACUCTBUS C
palMOHAIBHBIMUA YUCIIAMM.

HaxoauTh 3Hau€HUS YMCIOBBIX BBIPAKEHUI; NMPUMEHSATh pa3HOOOpa3HbIE CHOCOOBI U
NpUEMBl  BBIYMCIICHUS] 3HAUYEHMH APOOHBIX BBIPAKEHHM, COJEp)KaIMX OOBIKHOBEHHBIE U
JECSITUUHBIE TPOOH.

[lepexoauTh OT 01HOM (hOPMBI 3aMKMCH YUCE K APYroi (TpeoOpa3oBbIBATH JECATUUHYIO IPOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JIECITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO IpoOb). CpaBHUBATH U YIIOPSA0YMBATH
palMoOHaJIbHbIE YHCIIA.

OKpyrJsTh Yncia.

BBITTONHATE TPUKKUIKY U OLIEHKY pe3yJbTaTa BBIYMCIEHUH, OLICHKY 3HAYEHUW YHCIIOBBIX
BBIPAKCHUMU.



BBINONHATE JEHCTBUA CO CTENEHSMHM C HATypaJbHBIMUA IOKa3aTeasiMH (C OMOpoOil Ha
CIIPaBOYHYIO MH(POPMAITHIO).

[IpuMeHATh MPU3HAKYU JIEIMMOCTH, PA3JIOKECHUE HA MHOKUATEIN HAaTypaIbHBIX YHUCEIL.

Pemare mnpocreiinme NpakTUKO-OPUEHTUPOBAHHBIE 331a4y, CBS3aHHBIE C OTHOLUIEHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, IPOLCHTAMH; HHTEPIPETUPOBATh PE3YIIbTATHI
peleHus 3a7a4 ¢ y4éTOM OrpaHU4EeHUMN, CBSI3aHHBIX CO CBOMCTBAMM PAacCMATPUBAEMBIX OOBEKTOB.

AnredOpandeckue BbIPAKEHUS

OpHeHTHPOBAaTbCS B NMOHATUSAX W OINEPUPOBaTH Ha 0a30BOM YPOBHE alreOpandyeckoin
TEPMHUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHHs OyKBEHHBIX BBIPAKEHUM NIPH 3aJaHHBIX 3HAYEHUSX NIEPEMEHHBIX.

BremonusaTe npeoOpa3zoBaHus 1EIOr0 BHIPAXKEHHUS B MHOTOWIEH MPUBEICHUEM MOAOOHBIX
CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBINONHATE YMHOXEHME OJHOYIEHA HAa MHOTOWIEH W MHOIOWIEHA Ha MHOI'OYJIEH,
IpPUMEHATHh (OPMYJIbI KBajJpaTa CyMMbl M KBajapaTa pPa3sHOCTU (C ONOpPOHl Ha CIPaBOYHYIO
uH(popmaIuio).

OCyIIEeCTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIHM C IIOMOIIBIO BBIHECEHUS 32
CKOOKHM OOIEr0 MHOKUTEISl, TPYNIUPOBKU CIIAaraeMbIX, MPUMEHEHUs1 (HOpMYJ COKPAILEHHOIO
YMHOKEHUS (C OIIOPO Ha CIPAaBOYHYIO HH(POPMAIIHIO).

[TpumensaTs mnpeoOpa3oBaHUs MHOTOYICHOB /Il pPEIICHUs pa3IuYHbIX 337ad U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMU MOKA3aTEISAMH JIJIsl IpeoOpa3oBaHus
BBIpaXXEHUM (C OMOPOM Ha CIIPABOUYHYIO HHPOPMAIIUIO).

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHsI C OJHOW NEPEMEHHOMW, NMPUMEHSS MPaBWIA NEPEX0Aa OT
HMCXOJHOTO YpPaBHEHHs K pPaBHOCWIBHOMY eMy. [IpoBepsATh, sBISETCA JIM YUCIO KOPHEM
YpaBHEHHS.

NmeTh npeacTasiieHne o rpaduyecKkux MeToiax MpHu pelieHny TMHEWHbBIX YPaBHEHUHN U UX
CUCTEM.

[TonGupate mpUMepsI Nap YUCE, ABISIOUIMXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUS C IBYMSI
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IUIOCKOCTH TpaduK JMHEHHOrOo ypaBHEHUS C JABYMS
NEPEMEHHBIMU; MOJIb3YyICh IPAPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUS.

Pemarte cucreMbl ABYX JMHEHHBIX YPABHEHUN C JIBYMs IEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku (c onopoi Ha AITOPUTM Y4E€OHBIX JEUCTBHA).

CocTaBnsaTh (MOCIE COBMECTHOIO aHAIW3a) U peuaTh JUHEWHOE YPaBHEHUE WM CUCTEMY
JMHEWHBIX YPABHEHUM IO YCIIOBUIO 33Ja4¥, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
34144 MOJyYECHHBIN pe3yJIbTar.

Koopaunarel u rpaguxku. @yHKuuu

N300pakaTh Ha KOOPJAWHATHOM MPSIMOM  TOYKH, COOTBETCTBYIOIIHUE 3aJaHHBIM
KOOpJIMHATaM, JYy4YHd, OTpPE3KH, HHTEpBaJIbl; 3alMChIBATh YHWCJIOBBIE IPOMEXYTKH Ha
anre0pandecKkoMm sI3bIKe.

OTtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKM MO 33JaHHBIM KOOpAMHATaM; CTPOMUTh
rpaduku TuHeHHbIX QyHKIHHA. CTpouTh rpaduk ¢yHkmuu Y = kX + b.

OnuceiBaTh ¢ MOMOUIbIO (DYHKUIMN H3BECTHBIE 3aBUCUMOCTH MEXKIY BETUYMHAMHU (IO
ITOPUTMY yUEOHBIX NEHCTBUI): CKOPOCTh, BpEMSsl, paCCTOSHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD;
MIPOU3BOAUTEIBLHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIMU 10 3HAUEHHIO €€ apTryMEHTAa.



[Tonumats rpaduueckuii crmocod MpeACTaBICHUS U aHaIW3a WHGOPMAIUU; U3BIEKATh U
MHTEPIPETUPOBATH NH(DOPMAIINIO U3 TPAPHUKOB peaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

8 KUIIACC

Yucsia ¥ BbIYMCICHUS

Hcronb30BaTh HadaldbHBIE IPEICTABICHUS O MHOYKECTBE JACHCTBUTEIBHBIX YUCET UL
CpPaBHEHHUs, OKPYTJEHUS M BBIUMCICHWH; HM300pa)kaThb NEHCTBUTENIbHBIE YHCIIa TOYKAMU Ha
KOOPJIMHATHOM MPSIMOU.

[TpumeHATh TOHATHE apU(PMETHUYECKOIO KBAJPATHOTO KOPHS; HAXOAUTh KBAJPATHBIC
KOpPHH, UCIIOJIb3Ysl TP HEOOXOIUMOCTH KaJIbKYJIATOP; BHIIOJIHATH IPOCTENIINE TPE0Opa30BaHUs
BBIPAKECHUM, COIEpKAIIMX KBAJAPATHBIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3anmucy OOJIBUIMX M MaJIbIX YUCEN C IHOMOIIBIO JECATHUYHBIX ApoOed U
crernenen yncina 10.

AJuiredOpanyecKue BbIPAKEHUA

[IpuMeHATh TOHSATHE CTENEHU C LEJbIM [OKa3aTeJIeM, BBIMOJIHATh NPEeoOpa30BaHMS
BBIPOKECHHM, COJEpk AIIMX CTENEHU C LEJbIM MOoKa3zaTeJaeM (C HCIOJIb30BAHUEM CIIPaBOYHOMN
uH(pOpMaIun).

BBITTONHATE HECIOXKHBIE TOXKAECTBEHHBIE IPEOOPA30BaHUS PALIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HaJl MHOTOYJIEHAMH U aNre0panyecKuMu ApoOsIMHU.

PackiaipiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIN.

[TpumeHsTh IpeoOpa3oBaHus BEIPAXKEHUM I PEILICHUS pa3InYHbIX 33/1a4 U3 MaTEMaTHKHU,
CMEXHBIX IIPEIMETOB, U3 PEaTIbHON MIPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBIE, KBaJApaTHbIE YpPaBHEHHsS (C HCIOJB30BAHUEM  CIIPABOYHOMU
nH(pOpMaMK) U pallMOHAJIbHbIE YPAaBHEHUS, CBOJSLIMECS K HUM, CUCTEMbI JBYX YpaBHEHHU C
JIBYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIENOBAHUS YPABHEHNN U CUCTEM YPaBHEHHUH, B TOM YHUCIE C
MpUMEHEeHUEM TpaUuecKuX NpeicTaBlieHuid (YyCTaHABIUBAaTh, UMEET JIM YPABHEHUE WIIM CUCTEMA
YpaBHEHUH peLIEHUs, €CJIU UMEET, TO CKOJILKO, U Tp.) C OMOPOM Ha aJITOPUTM Y4eOHBIX JEHCTBUM.

[lepexoquTh OT cioBecHOW (HOPMYJIUPOBKM 3aJauM K e€ anreOpandyeckod MOJEnu ¢
IIOMOUIIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YpPAaBHEHUM, WHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJyYECHHBIA pE3yJIbTar.

[IpuMeHsATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH; PEIIATh JIMHEHBIC
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM M UX CHCTEMbI; JaBaTh TI'padUUECKyl0 WILIIOCTPALUIO
MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMHA

OmnepupoBath Ha 0a30BOM YpoBHE (YHKIMOHAJIBHBIE TOHATUS M S3bIK (TEPMUHBI,
CHMBOJIMYECKHE O0O3HAUCHMS); OMpeAessaTh 3HaueHHe (YHKIMU IO 3HAYEHUIO apryMEHTa;

onpenensTh CBOMCTBA (YHKIMHU 10 €€ rpaduKy.
> — y2 — 3 — — k.
Ctpouth rpapuKy 3JIEMEHTAPHBIX (YHKIMH BUma , Y = X5, Yy = X°, Yy = \/x , ¥y = =
ONHUCHIBAaTh CBOMCTBAa 4YHUCIOBOM (yHKiuu 1o e€ rpaduxky (Ipu HEOOXOJAUMOCTH C
HaIpaBJISIONIEH TTOMOIIIBIO).

9 KJIACC

YucJia 1 BLIYUCJICHUSA



CpaBHHBAaTh U YIOPSA0YMBATH PALMOHAIBHBIE U HPPALMOHAIbHBIEC YUCIIA.

BemonuaTe apudmernyeckue AEMCTBUS C pallMOHAIBHBIMUA YUCIIAMU, COYETasi YCTHBIE U
[VMCBMEHHBIE TIPUEMBI, BBINIOJIHATH BBIYUCIICHUS C HPPALIUOHAIBHBIMU YUCIIAMH.

HaxonuTe 3HaY€HHs CTENEHEH C LENIBIMU NIOKA3aTeNIIMA U KOPHEH; BBIYNCIATD 3HAYCHUS
YHCJIOBBIX BBIPAKECHUMN.

OKpyrasTh JEHCTBUTENBHBIE YHUCIA, BBIIOJIHATH INPUKHUIKY pe3yibTaTa BBIYMCIICHHH,
OLICHKY YHCJIOBBIX BBIPAKECHUN.

YpaBHeHNs U HEPABEHCTBA

Pemarh nuHEHbIE U KBaPATHBIE YPABHEHMSI, YPABHEHHUS, CBOAIIMECS K HUM, IPOCTEUIINE
ApoOHO-palOHANFHBIE YPABHEHUSI.

Pemate mpocrenmme CUCTEMBI ABYX JMHEWHBIX YPABHEHUN C JIBYMsS NEPEMEHHBIMH U
CUCTEMBI JIByX YPAaBHEHHIA, B KOTOPBIX OJJHO YPaBHEHUE HE SBISAETCS JUHEHHBIM (110 BU3YaJIbHOMN
orope).

Pemarps mnpocreiinivie TEKCTOBBIE 3a/layd anreOpauyeckuM CHOCOOOM C TOMOIIBIO
COCTABJICHMSI YPAaBHEHHUS UJIM CUCTEMBI JIBYX YPaBHEHUHU C ABYMS IEPEMEHHBIMH.

[IpoBOIMTE IPOCTENIINE MCCIICAOBAHUS YPABHEHUI U CUCTEM YPABHEHMI, B TOM UYHUCIE C
pUMEHEHHEM IpaduuecKUX NpeCTaBIeHNN (YCTaHABINBATh, UMEET JIM YPAaBHEHUE WU CHUCTEMA
YPaBHEHUH PEILEHUs, ECIIM UMEET, TO CKOJIBKO, U IIp.).

Pemars nuHelHbIE HEpaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA; H300pakaTh pELICHUE
HEPaBEHCTB HA YUCJIOBOM IIPSMOM, 3aIIMCHIBATh PEIICHNUE ¢ TOMOIIBIO CHMBOJIOB.

PemaTe crcTeMbl JINHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIME KBAIPAaTHOE
HEpaBEHCTBO; M300pa)KaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YMCJIOBOW MPSIMOi, 3alUCHIBaTh
peleHne ¢ MOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PEILICHUN PA3IUYHBIX 3a/1a4.

DOyHKIUU

Pacno3naBaTh GyHKUIMU M3YYEHHBIX BUJOB. [l0Ka3bIBaTh CXeMaTUYECKU PACTION0KEHHUE Ha
KOOPAMHATHOM IIOCKOCTU rpadukoB GyHKumi Buga: Y = kX, y =kx + b, , y = ax? + bx +c, y = x5,

k . . .
y = \x,¥= ~ B 3aBHCUMOCTH OT 3HAYCHHH K02 (P pUIIMEHTORB; OMUCHIBATH CBOMCTBA (DYHKITHA.

CtpouTh U M300paKaTh CXEMAaTHYECKU TpadUKU KBaIpaTHUHBIX (DYHKIIMI, OMUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKIIMM 110 UX rpaduKam.

Pacnio3znaBaTh KBaipaTHUHYIO (QYHKIUIO 110 (hOpMYJIe, IPUBOANUTE IPUMEPHI KBaIpaTHUHBIX
(GyHKUMIA U3 peanbHOU KU3HU, PU3UKHU, TEOMETPHH.

YuciioBble MOCIEA0BATEILHOCTH H IPOrPeCCH

Pacno3naBaTh apu(METHYECKYI0 U T€OMETPUUECKYIO MTPOTrPECCUU MPHU PAa3HBIX COCO0ax
3a/1aHus.

BBINONHATE BBIUKCIEHUSI C UCIHOJIb30BaHUEM (OpMyT N-ro uieHa apu@MeTH4YecKorl u
r€OMETPUYECKON MpOrpeccuid, CyMMbl MEpBBIX N UJEeHOB (C OMNOpPOM Ha CHPABOYHYIO
nH(popMaIuio).

Pemate 3a1auu, CBA3aHHBIE C YUCIOBBIMHU [TOCJIEI0BATEIBHOCTSIMH, B TOM YHCIIE 3aJJa4H U3
peabHOM KM3HHU (C CIOTIB30BAHUEM KaJIbKYJIATOPA, U(PPOBBIX TEXHOIOTHI).

AJAIITUPOBAHHASA PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«'EOMETPUSA». 7-9 KIIACCHI
Heau n3yyeHust yueOHOro Kypca

O6mrue nenu u3ydenus: yueonoro kypca «I'eomerpus» npeactaniessl B [IOOIT OOO. Onu
3aKJIFOYAIOTCS, TIPEXKJIE BCETO B TOM, YTO HA YPOKAX T€OMETPUM 00YUarOITUNCS YIUTCS IPOBOIUTH



JIOKAQ3aTENbHbIC PACCYXKICHUS, CTPOUTH JIOTMYECKUE YMO3AKIIOUEHUS], T0KA3bIBaTh HCTUHHBIC
YTBEPKIACHUS U CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, TPOBOJAUTH PACCYKIAEHHUS «OT IPOTUBHOTOM,
OTJINYaTh CBOWMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHbIC YyTBEpKIeHUsA. B oOydeHuu
YMEHUIO pACCYKIaThb COCTOMT Ba)XXHOE BOCHHUTATEIbHOE 3HAYCHHE W3YyUYCHHUS TE€OMETPUH,
IPUCYIIIEE UMEHHO OT€YECTBEHHOM MaTEMAaTUYECKOM IIKOJIE.

BTopoii 1ienpto u3ydeHus TEOMETPUM SIBIISIETCS UCIOJIB30BAHUE €€ KaK MHCTPYMEHTA IPHU
pELIEHNH KaK MaTeMaTUYECKHX, TaK U MTPAKTUYECKUX 3a]1a4, BCTPEYAIOLIUXCS B PEATTbHOM KU3HU.
DTOMY COOTBETCTBYET BTOpasi, BEIUMCIUTENIbHASL JIMHUS B U3YUYCHUHM T€OMETPUM B IiKoie. s
ATOrO0 YYMUTETI0 PEKOMEHIyeTcs TMOoAOWpaTh 3aJadyd MNPaKTHUECKOro XapakTepa s
paccMaTpUBaE€MbIX TE€M, YUYUTh OOYYalOIIUXCA CTPOUTh MaTEMaTHUYECKHUE MOJEIN PeabHbIX
KA3HCHHBIX CHUTYallMd, MPOBOJWTH BBIYMCICHHS W OLCHHMBATh aJ€KBATHOCTH IOJIYYEHHOTO
pesyinbTata. KpailHe BaXXHO NOAYEPKHUBATH CBSI3M TEOMETPUM C JAPYTMMH IPEIMETAMH,
MOTHUBHUPOBATh  HUCIOJb30BaTh  OMNPENEICHUS TeOMETPUYECKUX  (QUryp U  TIOHSTHUH,
JEMOHCTPUPOBATH TPUMEHEHUE TTOJIYUCHHBIX YMEHHUM B (DU3HKE U TEXHUKE. DTU CBSI3U HanboJiee
SAPKO BUAHBI B TeMax «BekTopsDy, « TpUroHoOMeTpU4eCKrue COOTHOLICHUDY, «MeToa KOOpAUHAT
u «Teopema [Tudaropar.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo ydeOHOMY IUlaHy B 7-9 Kkjaccax u3ydaercss yueOHbI Kypc «l'eomeTpusi»,
KOTOPBIN BKJIIOYAET CIEAYIONINE OCHOBHBIE pa3fiebl cojepkanus: «I eometpuueckue GUrypsl u
UX CBOUCTBa», «I3MepeHrne reOMETPUUECKUX BEIUYMH», & TaKkKe «/[eKapTOBbI -KOOpPAMHATHI Ha
IJI0CKOCTHY, «BekToph», «JIBmkenus miuockocTi» U «lIpeobpazoBanus moaoous».

VY4eOHbIl TJ1aH MpeyCMaTPUBACT U3yUEHUE T€OMETPUHU Ha 0a30BOM YPOBHE, UCXO/IS U3 HE
MeHee 68 yueOHBIX YacoB B yueOHOM TOy, BCETo 3a Tpu rojia o0yueHus: — He meree 204 yacos.

COHEPXXAHUE YYEBHOI'O KYPCA «'EOMETPUA» (ITO T'OJAM OBYUYEHUA)
7 KIIACC

HavanpHble moHATHS reomerpuu. Touka, mpsmas, OTPE3OK, Jyd. Yros. Buabl yrios.
BeprukaneHele W cMexHble yrubl.  buccekrpuca yria. JlomaHas, MHOTOYIOJIbHUK.
[TapannenbHOCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX.

*Cummerpuunble  (Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMmeTpun™S. IIpumeps
CUMMETPHUU B OKPYKAIOLLEM MUPE.

*OCHOBHBIE ITOCTPOCHUS C TTIOMOIIBIO ITUPKYJIIS U JTMHEHKUA™.

Tpeyronbuuk. BpicoTa, Memmana, OuccekTpuca, uX CBOMCTBAa. PaBHOOenpeHHBIN U
PaBHOCTOPOHHUM TPEYroJIbHUKUA. HEpaBeHCTBO TpEeyroabHHKA.

CoiicTBa M TpU3HAKK pPaBHOOEIPEHHOro TpeyroiabHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiICTBa M NPU3HAKK NApajuIeNbHbIX NpsMbIX. CyMMa yriioB TpeyroJjibHHKa. BHemHue
YTJIBI TPEYTOJIbHUKA.

[IpsAMOYTONIBHBIA TpeyroJbHUK. CBOMCTBO MEAMAHBI MPSAMOYTOJBHOTO TPEYTOJIbHHUKA,
MPOBEAEHHOW K TUIOTEHy3€. lIpu3Hakum paBeHCTBAa MPSMOYTOJBHBIX TPEYrOJbHUKOB.
[IpssMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B reoMeTprn: *HEpAaBEHCTBO TPEYTOJIbHUKA™, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa O OOJIbIIEM yTiie U OOJbIIeH CTOpOHE TpeyroJdbHUKa. [leprneHanKysp 1 HaKJIOHHASL.

8 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHNEC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTEJIILHOM IIJIaHE. Hezxaror CaMOCTOATCIbHO
onpeaciiaeT 00BeEM n3y4aceMoro Mmarepualia.



*T'eoMeTpuUecKOe MECTO TOYEK.™ BHCcekTpuca yria M CepeIuHHBIN MEPIEeHIUKYJISp K
OTPE3KY KaK Fr€OMETPUUECKHE MECTA TOYEK.

OKpyXHOCTb M KpYI, XOpAa M JAMaMeTp, HUX CBOWCTBA. B3anmMmHOE pacrosnoxeHue
OKPYXHOCTH U ITpsiMoil. KacarenpHas 1 cexyast K OKpy»KHOCTH. OKPY>KHOCTb, BIINCAHHAS B YT OJI.
BrnycanHas u onrcaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YerbipéxyronbHukd. llapamnenorpaMmm, €ro npu3Hakd M CBOMCTBA. YacTHbIE Cily4yau
napajjiesiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaapar), UX MPU3HAKU U cBoicTBa. Tpamerus,
paBHOOOKas Tparnenus, €€ CBOMCTBa U Npu3Haku. [IpsiMmoyrosibHas Tpanenus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpHS.

Teopema @aneca u TeopemMa O MNPONOPLHUOHAIBHBIX OTpe3kax. CpeaHue JHHUU
TpEYroJibHUKA U Tpaneuuu. LeHTp macc TpeyrojabHUKa.

[Tonobue TpeyroibHUKOB, KO3 uiieHT nogodus. [lpuznaku nogoOus TpeyroJbHUKOB™.
[Ipumenenue mogoOus MpU PEIICHUH MPAKTUYECKUX 3a]1a4.

CpoiicTBa 1uiomaae reomerpudeckux ¢uryp. @opmyssl i IUIOMIAAA TPEYTrOJIbHUKA,
napasuiesiorpamMmma, pomoa u Tpaneuu. OTHOIIEHUE TI0IIaieH Mo100HBIX QUryp.

Boruncnenue miomaaei TpeyroJbHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJI€TYaTOM Oymare.

Teopema [1udaropa. [Ipumenenue reopemsl [Tudaropa npu pemeHnr NpakTUUECKUX 3a4a4.

CHHYyC, KOCHMHYC, TaHIE€HC OCTPOIrO yIJla MpPsIMOYTOJIBHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOX1eCTBO. Tpuronomerpuyeckue Gpynkiuu yrios B 30°, 45° u 60°.

BrnucaHHble U LEHTPAJIbHBIE YTJIbl, YOI MEXIY KacaTelIbHOWM M XOpJOH. YTJIbl MEXIy
XOpJlaMH U CEKYIIMMH. BrincaHHbIE U ONMKMCaHHBIE YETHIPEXYTONIbHUKH. B3anMHOE pacnonoxeHne
IBYX OKpykHOcTel. Kacanue okpyskHocteit. O01re kacaTelbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TaHreiHc yrioB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYIIbI IPUBEICHUS.

Pemiennie TpeyronbHuUKoB. TeopemMa KOCMHYCOB W TeopeMa CHUHYCOB. PemieHue
MPaKTUYECKUX 3a/1a4 C UCTIOIb30BAHUEM TE€OPEMbl KOCUHYCOB M TEOPEMbI CHHYCOB.

*TIpeoOpazoBanue nogodus. [lonodre coOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 MpOU3BEACHUN OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEICHUU OTPE3KOB CEKYIIHX,
Teopema O KBaJipare KacaTeJlbHON™,

Bektop, mimHa (MOAYJb) BEKTOpA, COHAIPABICHHBICE BEKTOPHI, MPOTHUBOIOJIOXKHO
HaIpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpAIMU HaJ
BEKTOpamu. Pa3iioxkeHne BeKTOpa 1Mo ABYM HEKOJUIMHEApHbIM BekTopaMm. KoopamHaTel BekTopa.
CkansipHoe pou3BeICHUE BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHUS! IJIUH U YTJIOB.

JlekapToBbl KOOpPAMHATHI HA IUIOCKOCTH. *YpaBHEHHSI NPSIMON™ U OKPYKHOCTU B
KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEN U MPsIMbIX. MeTO1 KOOpAUHAT U €ro MPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. J[JIMHA OKpY>XKHOCTH. ['pajiycHast u pajuaHHasi Mepa yria,
BBIYMCIIEHUE JITUH AYT OKpYy>XHOCTEH. [Tnomanp kpyra, ceKTopa, CErMEHTA.

*JIBOKeHHsI TJIOCKOCTM M BHYTPEHHHE CUMMETpuM  ¢uryp  (dJIeMeHTapHbIe
npeacrasinenus). [lapannensHbiil nepenoc. [loBopot™.



IIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHW S ®EJEPAJIBHOM
PABOYEW I[TPOI'PAMMBI KYPCA «I'EOMETPUST» (ITO TOJIAM OBYUEHNS)

OcBoenune ydyebHOro Kypca «I'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs
JOJHKHO 00ECTeurBaTh JOCTHKEHHE CISIYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

7 KIIACC

Pacro3naBaTh H3y4eHHBIE TE€OMETpPUYECKHE (UTYPBI, ONPEACISITh UX B3aMMHOE
pacnojoxeHue, n300pakaTh FreOMETPHUECKUE (PUTYPHI; BBIMOIHATD YEPTEXKHU 110 YCIOBHUIO 3a/1a4H.
N3MmepsATh JIMHEMHBIE U YTIIOBBIE BEJIMYMHBL. Pemars 3a1adyn Ha BBIYMCIIEHUE JUIMH OTPE3KOB U
BEJINYMH YIJIOB.

Jlenate rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEAMETOB B pealbHON KHU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinnuaTe pa3mMepbl 3TUX 0OBEKTOB 110 MOPSIIKY BEIUUNHBI.

CrpouTh 4epTe)KU K IeOMETPUYECKUM 3a7adaM (C HCIIOIb30BAHUEM CMBICIOBOM ONOPBI:
HABOJISIME BONPOCH! U/WIK alrOpuTMa Y4eOHBIX JEHCTBHI).

[lonp30BaTbCAd IpPU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, HCIIOJIb30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 3a/1a4.

[IpoBOANTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPHUUECKUX TEOPEM.

[lonp30BaThCA IPU3HAKAMHM PAaBEHCTBA MPSMOYIOJIBHBIX TPEYTOJBHUKOB, CBOWCTBOM
MEINaHbl, NPOBEAEHHOM K THUIIOTEHY3€ MPAMOYIOJIBHOTO TPEYIrOJIbHUKA, B PEIICHUH
r€OMETPUYECKUX 337ad (C MCHOJb30BAaHUEM 3PUTEIIBHOM HArJsJHOCTH W/HWIM BepOaTbHON
OIOPBHI).

Onpenensaty NapajieIbHOCTh MPSAMBIX C IMOMOIIBIO YIJIOB, KOTOpPBhIE 00pa3zyeT ¢ HUMHU
cexkymad. OnpeaensaTs MapauleIbHOCTh MPSAMBIX C IIOMOLIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJHOM IIPSIMOU 0 TOUYEK APYTrOU MPSIMOM.

Pemrats 3amaun Ha KireTyaToi Oymare.

[TpoBOoAMTH BBIYMCICHUS M HAXOIUTh YUCIOBbIE U OYKBEHHbIE 3HAUYEHHUS YIJOB B
r€OMETPUYECKUX 3a/1a4ax C UCIIOJIb30BAHUEM CYMMBI YITIOB TPEYT'OJIbHUKOB U MHOTOYTOJIbBHUKOB,
CBOMCTB YIJIOB, 00pa30BaHHBIX [IPH NEPECEUCHHUH IBYX apaJuIeIbHBIX MPSIMBIX ceKylleH. Pemarts
IIPAKTUYECKUE 3a7a4M HA HAXOKICHUE YIJIOB.

HNmMeTs mpeacTaBiIeHrne 0 NOHATHE T€OMETPUYECKOTO MECTA TOYEK.

@OopMyIMpPOBATh ONPENECIEHUS OKPYKHOCTH M Kpyra, XOpAbl M JAHaMeTpa OKPYKHOCTH,
ITOJIb30BAaThCS UX CBOMCTBAMHU. Y METh IPUMEHATH 3TH CBOMCTBA IPH PEILICHUU 3a1a4.

OpueHTHpPOBATHCS B TOHATHAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTB, LIEHTP
ONMMCAaHHOW OKpY>KHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (DaKTaMU O TOM, YTO OUCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCSA B OTHOM TOYKE, U O TOM, YTO CEPEINHHBIC NTEPIICHINKYIISPbI
K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

OpueHTupOBaThCA B MOHATHUAX M ONEpUpPOBATh Ha 0Aa30BOM YpOBHE: KacaTellbHas K
OKPY’KHOCTH, TEOpEMA O MEPIEHANKYISIPHOCTH KacaTEIbHON U panyca, IPOBEAEHHOTO K TOUYKE
KacaHus.

MMeTs npencraBieHue 0 NPOCTEUIINX TEOMETPUUECKUX HEPABEHCTBAX, UX MPAKTUYECKOM
CMBICJIE.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHE ITOCTPOECHUS C ITIOMOLIBIO LIMPKYJIS U JINHENKH.

8 KUIACC

Pacnio3naBath OCHOBHEIC BH/bI I-ICTI)I];)éX}’FOJ’IbHI/IKOB, HNX JJICMCHTHI, IIOJIB30BATBCA HX



CBOMCTBAaMM NP PEIICHUN T€OMETPUICCKUX 3a]1a4.

OpueHTHPOBATHCS B OHITUHU — TOYKU MEPECEYEHUs] MEIMaH TPEeyrojibHUKa (LIEHTpa Macc)
B PEIICHUH 3a/1au.

Bnanets noHsTHEM CpeHEN JIMHUM TPEYroJbHUKA U Tpareluu, MIPUMEHATh UX CBOMCTBA
IIPU PEIICHUHU MPOCTEUIINX TeOMEeTpUUYECKUX 3a1ad. iMeTs npejcTaBienue o Teopeme daneca u
TeOpeMe O MPOMOPLUUOHAIBHBIX OTPE3KaxX, MPUMEHATh UX JJI PEIICHUs MPAKTUYECKUX 3ajad (C
OTIOPOI Ha 3PUTENbHYIO HAIJISITHOCTB ).

[TpumeHnsaTh mpu3HaKU MOJ00US TPEYTOJLHUKOB B PEIIEHUN HECIOKHBIX TEOMETPUUCCKHUX
3a/1ay.

[Tomp3oBaThes Teopemoii [Tudaropa nist pemeHns reoMeTpUYECKUX U MPAKTHIECKUX 3a71a4.

Brnangets moHATHSMH CHHYCa, KOCHHYCa W TaHTEHCAa OCTPOTO yria MPsSMOYTOJBHOTO
TpeyrosbHUKa. [l0TB30BaThCS ITHUMH MOHATHSIMH JJIl PEIICHUS TMPAKTHUECKHX 3amad (mpu
HEOOXOJIMMOCTH C ONOPOU Ha aITOPUTM MIPABUIIA).

BoraucisaTs (pa3nuuHbIMU criocobaMiu) (¢ Ormopoii Ha CIIPaBOYHYI0 HH(OPMAITUIO) IJI0IIA b
TPEYroJIbHUKAa W IUIOMIQJd MHOTOYTOJbHBIX (uryp (moyb3ysich, TJe HEO0OXOAUMO,
KaJIbKYJATOpoM). [IprMeHsTh oJTydeHHbIE YMEHUS B TPAKTUYECKUX 3aadax.

Brnanets MOHATUAMHM BIMCAHHOTO W LEHTPAIBHOTO Yria, HCIOJb30BAaTh TEOPEMBI O
BIIMCAHHBIX yTJIaX, YIJIaX MeXy XopAaMu (CEKyIIIUMU) U YTJIe MEX]1y KacaTelIbHON U XOPI0H MpU
pEIICHUH MPOCTEHIIINX TEOMETPUUYECKUX 3a]1ay.

BnaneTs moHATHEM OMMCAHHOTO YETHIPEXYTOIBHUKA, MPUMEHSATH CBOWCTBA OINKMCAHHOTO
YeTRIPEXYTOJLHUKA MIPU PEIICHUH MPOCTEHINNX 3a71a4.

[IpuMeHsATh TOJydYCeHHBIEC 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMATHYCCKUE MOJICIH IS
3a/1ay peaqbHOU KMU3HU W TIPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIICHHS C PUMEHEHHEM 101001
Y TPUTOHOMETPUH (TOJIB3YSICh, TJI€ HEOOX0AUMO, KATbKYJIATOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHUE PYHKIIUU OCTPBIX YIII0OB, HAXOUTh C UX MOMOIIbIO PAa3INYHbIC
AJIEMEHTHI TMPAMOYTOJIBHOTO TPEYroJibHUKA («pEelIeHUuEe MPsIMOYTOJIbHBIX TPEYTOJbHUKOBY).
Haxonuts (¢ TOMOLIBIO KAJIBKYJIATOPA) JJIMHBI U YIJIbI 151 HETAOJWYHBIX 3HAYEHUH.

[Tonb3oBaThecs opMyaaMu NPUBENCHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOKJIECTBOM
JUISE HAXOXACHUS COOTHOIIEHUM MEXAy TPUTOHOMETPHUYECKMMHU BeJIMYMHAMHU (C OMopoil Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXO0XKJICHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («PELICHHE TPEYrOJbHUKOBY»), NPUMEHATh WX IPU PEIIEHUM MPOCTEHIINX
r€OMETPUYECKUX 3a]a4.

Bnanets nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOA0OHBIX
¢uryp. Ilonp30BaThCsi CBOMCTBAMU MMOA00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBI U
HaXOJIUTh YIJbl y MOAOOHBIX GUTyp (MO arOpUTMY Y4eOHBbIX JelcTBUil). [IpuMeHsTh cBoOMCTBa
nojo0usi B TNPAKTUYECKUX 3a/adax. YMeEThb NPUBOJUTH NPHUMEpPbl MOAOOHBIX (uryp B
OKPYXalOIleM MHUPE.

[Tonb3oBaThcs TeopemMamu (IO BU3YaJbHOM OMOpE) O MPOU3BEACHUHM OTPE3KOB XOPHA, O
MPOU3BEJICHUU OTPE3KOB CEKYIIUX, O KBaJ[paTe KacaTeIbHOM.

[Tonb3oBaThCAd BEKTOpaMH, MOHUMATh HMX TEOMETPUYECKHH U (DU3MYECKUN CMBICH,
MPUMEHATh MX B PEIICHUU TeOMETPUYECKUX U (u3mueckux 3aaad. lIpuMeHsTh cKaisipHoe
IIPOU3BEJICHUE BEKTOPOB JIJIsI HAXOKIAEHUS JUIMH U YTJIOB.

[Tonb30BaTbCd METONOM KOOPAMHAT HAa IJIOCKOCTH, IPUMEHSATH €ro B PELIECHUHU



r€OMETPUYECKHUX U MPAKTUYECKUX 3a/1a4.

Bnaners MoOHATHSAMHM NPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY)KHOCTH, JJIMHBI JTyTH
OKPY’KHOCTHU M paIdaHHON MEpPBI YIJIa, YMETh BBIYUCIIATH IUIOIA(b KPYra U €ro 4acTel (¢ onopomn
Ha CIIPaBOYHYI0 UHpopMauio). [[puMeHATh MoTy4eHHbIE YMEHUS B IPAKTUUECKUX 3aa4ax.

Haxoguts ocu (MM LIEHTPBI) CUMMETpUU (UTYpP, NPUMEHATh JIBUKEHUS IIOCKOCTU B
OPOCTENIINX CITyYasX.

[TpuMeHATh MOJyUYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMAaTHMYECKUE MOJENN IS
3a/1a4 peaJbHON JKU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BBIUMCICHHS C TPUMEHEHUEM MOA00MS
Y TPUTOHOMETPUYECKHUX (DYHKLMH (ITONIB3YSCh, I1I€ HEOOXOAUMO, KAJIbKYJISTOPOM).

AJAIITUPOBAHHASA PABOYAS ITIPOI'PAMMA YYEGBHOT'O KYPCA
«BEPOSATHOCTBb U CTATUCTHUKA» 7-9 KJITACCBI

Hean u3yuyeHus y4e0HOTo Kypca

B coBpemeHHOM 1IM(POBOM MUPE BEPOSITHOCTh U CTATUCTUKA MIPUOOPETAIOT BCE OOJIBLIYIO
3HaYUMOCTb, KaK C TOUKH 3PEHHUS MPAKTUUYECKUX MPUIIOKEHUHN, TaK U UX POJIM B 0Opa30BaHUMU.
Kaxx b1 4e10BeK NOCTOSHHO TPUHUMAET PEIICHUS HA OCHOBE MMEIOIIMXCSl Y HErO JaHHBIX. A IS
00OCHOBaHHOTO MPUHATHS PEIIEHUS B YCIOBHSIX HEIOCTaTKa WM W30bITKa MHGOPMALMH
HEOOXOAMMO B TOM YHUCJIE XOpOUIO C(HPOPMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE
MbllUIeHre. IMEHHO MOATOMY OCTPO BCTalla HEOOXOAUMOCTh C(POPMHUPOBATH Y OOYHAIOIIUXCS, B
ToM uucne oOywaromuxcs ¢ 3IIP, ¢pyHKUMOHANBHYIO IPaMOTHOCTb, BKJIIOYAIOIIYIO B ceOsl B
Ka4eCTBE HEOTHEMIIEMOM COCTABJIAIOIIEN YMEHHE BOCIPUHUMATDh U KPUTHYECKN aHAJIU3UPOBATh
uH(pOpMaUIO, MPEACTABICHHYIO B Pa3IMYHbIX (OpMAX, MOHUMATh BEPOSTHOCTHBIA XapakTep
MHOTMX peaJbHBIX IIPOLECCOB U 3aBUCUMOCTEH, NPOU3BOAUTH MPOCTEUIINE BEPOATHOCTHBIC
pacuéTbl. 3HAKOMCTBO C OCHOBHBIMM NMPUHIMIIAMH COOpa, aHaJIu3a U NMPeACTaBICHUS JaHHBIX U3
pa3IMUHBIX cep Ku3HM 00IIEeCTBA U TOCYAapCTBa MPUOOIIAET 00yJarOIIUXCs K 00IIeCTBEHHBIM
MHTEpECaM.

B cTpykType nporpamMmsl yaeOHOTo Kypca «BeposSTHOCTh M CTaTUCTHKAY OCHOBHOM IITKOJIBI
BBIJICJICHBl CIIEIYIOLIME COJIepKaTelIbHO-MeToanueckrue nuHuu: «lIpencraBiieHne OaHHBIX U
omnucarelibHasl CTaTUCTHKa»; «BeposTHOCTHY; «DneMeHThl KOMOMHATOpUKH»; «BBeneHue B
Teoputo rpadoBy.

Conepxanue nmHUM «lIpencraBieHre NaHHBIX W ONMCATENbHASl CTATHCTHKA» CIYKUT
OCHOBOM i1l (POPMUPOBaHUS HABBIKOB paOOThl ¢ MH(MOPMAIME: OT YTEHUS] U UHTEPIPETAIUU
nHpopmaiuu, MpeAcCTaBICHHOW B TabnuIax, Ha JauarpaMmax u rpadukax 10 coopa,
IIPEACTABIICHNS M aHAJIN3A TAHHBIX C UCIIOJIb30BAaHUEM CTATUCTUYECKUX XAPAKTEPUCTUK CPEIHUX
u pacceuBanus. Pabotas ¢ pgaHHbIMU, oOywarommecss ¢ 3I[IP  yuarca cuumThiBaTh U
WHTEPIPETUPOBATh JIaHHBIE, BBIJBUTaTh, APTYMEHTHUPOBaTh W KPUTUKOBATH NPOCTEUIINE
TUIOTE3bl, Pa3MBILUIATh HaJ (DaKTOpamu, BBI3BIBAIOIIMMHU W3MEHYMBOCTb, M OICHUBATh HX
BJIMSIHAE HA PaCCMaTPHUBAEMBbIE BEJIMUYMHBI U IPOLIECCHI.

WHTYyUTHBHOE  IpPEACTaBICHHE O  CIy4YalWHOM  W3MEHYMBOCTH,  MCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHJICHLMN CTAaHOBHUTCS MOTHUBHMPYIOLIEW OCHOBOW I M3Yy4YEHUS TEOPUHU
BeposTHOCTeH. bomnpiioe 3nauenue mia oOywarommxcs ¢ 3I[IP 3mech MMEOT mpakTUYECKue
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJEIISIMH.

[ToHsiTHE BEPOSATHOCTHM BBOJUTCS KaK Mepa IpaBAonofoOus ciayyaiHoro coObitus. Ilpu
n3yuyeHnn Kypca oOydaromiuecss ¢ 3[IP 3HakoMATCS C MPOCTEHITUMU METOAAMU BBIYUCIICHUS
BEPOSATHOCTEN B CIYYAMHBIX SKCIEPUMEHTAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMH HCXOIAMU,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJIIOIIMMH CTaBUTh U peliaTh OoJiee CIoKHbIe 3a1aun. B kypc



BXOJISIT HaYaJIbHbIE MPEJICTABICHUS O CIIyYalHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

Takke B paMmkKax 3TOro Kypca OCYIIECTBISIETCS 3HaKOMCTBO oOywaromuxcsi ¢ 3IIP ¢
MHO>XECTBAMU M OCHOBHBIMHU OTNEpalUSIMH HaJ] MHOXXECTBAMH, PACCMATPUBAIOTCS MPUMEPHI
NpUMEHEHUS JUIsl PellieHUs 3a]1a4, a TaK)Ke UCTIOIb30BaHUS B IPYTUX MaTEMaTUYECKUX KypcaxX U
yueOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xnaccax u3y4aeTcs Kypc «BeposTHOCTb M CTaTUCTHKAY, B KOTOPBIA BXOIST pa3/Ieiibl:
«IIpencrapieHue MaHHBIX M ONHUCATENbHAs CTAaTHCTHKa»; «BeposTHOCTBY; «DIeMeHThI
KOMOHMHATOpUKWY; «BBefeHne B TeOpHIo TpadoBy.

Ha u3ydeHnne nanHOro Kypca OTBOIUT | yueOHBIN 9ac B HECNIO0 B TEUCHHUE KaXXI0T0 rojia
o0yuenus, Bcero 102 yueOHBIX yaca.

COJIEPYKAHUE YUEBHOI'O KYPCA «BEPOSITHOCTb I CTATUCTHUKA (I10 TOJJAM
OBYUEHUST)

7 KIIACC

[IpencraBnenne MaHHBIX B BUAE TaOIuWIl, auarpamm, rpadukoB. 3amnojHEHUE TaOJIuIL,
YTEHUE U MOCTPOCHUE JUarpaMM (CTOJIOUKOBBIX (CTONOUYATHIX) U KPYTOBbIX). UTeHue rpadukon
pealbHBIX mporeccoB. M3Bneuenne mHbOpMaluu W3 AWArpaMM M TaOIUI], UCTOJIH30BAHUE U
WHTEPIPETANNS JTaHHBIX.

OmnwucarenpHasi CTaTUCTUKA: CpenHee apudmMeTndeckoe, MeAnana, pa3Max, HaubobIIee u
HauMEHbIIIee 3HaYCHUS Ha0Opa YHCIOBBIX NaHHBIX. [[pruMeps! ciry4aitHONH N3MEHYHBOCTH.

*CnyvaliHbIil SKCIIEPUMEHT (OIIBIT) U ciydaiiHoe coObiTHEe. BeposTHOCTh M yacToTa. Poib
MaJIOBEPOSATHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B MpHpojae U B obmiecTBe. MoHeTa u
UrpaiabHas KOCTh B TEOPUH BEPOSATHOCTEH™?,

*T'pad, BepmnHa, pedpo. Crenensb BepmuHbl. Yucio pédep u cymmapHasi CTEIeHb BEPIIHH.
[Ipeacrasnenne o cBazHoctH rpada. llenu u mukmasl. [lytu B rpadax. O6xox rpada (ditnepon
nyTh). [IpeacraBienue o6 opuenTupoBanHoM rpade. Pemenue 3aga4u ¢ momoinbio rpadoB™.

8 KJIACC

[IpencraBienue qaHHBIX B BUIE TAOIUL, UarpaMM, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, NOAMHOXeCTBO. Omnepannd HaJXl MHOXECTBAMU:
oObeIMHEHUe, TIepecedyeHue, naonoigHeHue. CBoiicTBa omepaluil  HaJ MHOXECTBAMMU:
[IEPEMECTUTENIBHOE,  COYETATENIbHOE, PAaCHpPEACIIMTENbHOE, BKIOUYeHUs. lcnonb3oBanue
rpaguuecKkoro NpeCcTaBICHUs MHOKECTB JI1 OMUCAHUSI PEAJIbHBIX MPOIECCOB U SBJICHUM, MPU
pelIeHnH 3a1a4.

*U3mepenue paccemBaHMs AaHHBIX. Jlucrnepcus M CTaHAAPTHOE OTKIOHEHHME YHCIIOBBIX
HaOopoB. Jluarpamma paccenBaHus ™.

DneMeHTapHble COOBITHS ciay4yaiiHoro ombiTa. CiydaiiHble coObiTHs. BeposiTHoCTH
coObITHI. ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COObITUSIMU. CitydaiiHbiii BbIOOD. CBS3b
MEXy MaJOBEPOSITHBIMU U MPAKTUYECKU JIOCTOBEPHBIMU COOBITHSIMU B MPUPOJIE, OOIIECTBE U
HayKe.

4 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPBIX HPOBOJAUTCA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror CaMOCTOATCIIBHO
onpeaciiaeT 00BeEM n3y4aceMoro mMarcepuajia.



*JlepeBo. CBOMCTBA IepEBHEB: €AMHCTBEHHOCTh ITyTH, CYLIECTBOBAHHE BUCAYEH BEPUINHBL,
CBSI3b MEXy YMCIOM BepIIMH W uucioMm pédep. IlpaBmino ymHoxkeHws. Pemenue 3amad c
OMOIIIBIO rpadoB.

[IpotuBomnosnoxkueie coObiTUsA. [uarpamma Ditnepa. OObeAUHEHUE U TIEpPECEUCHUE
coObITuii. HecoBmecTHbie coObITHS. DOpMyTia CIOXKEHUS BEPOSITHOCTEH. Y CIIOBHASI BEPOSTHOCTD.
[TpaBwino ymuHoxenus. HezaBucumbie coObitus. [IpeacraBienue 3KCriepuMeHTa B BHIIE JepeBa.
Pemenne 3ama4 Ha HaX0XKIEHHUE BEPOSITHOCTEH C MOMOIIBIO JIepeBa CIIy4aifHOTO YKCIIEPUMEHTA,
auarpamMm Oitnepa™.

9 KJIACC

[TpencraBieHue JaHHBIX B BUAE TAOJIUL, AMArpaMM, IpaUKOB, HHTEPIPETALNS JTAHHBIX.
YreHue u nocTpoeHue Tabull, AMarpaMm, rpauKoB MO peabHBIM JIaHHBIM.

[lepectanoBku u ¢akropuan. Coueranust U yuciao coueranuil. *Tpeyronpauk [lackans™.
Peenue 3a1ay ¢ HCMOIB30BAHNEM KOMOMHATOPHUKHU.

*T"'eomeTrpuueckasi BepOATHOCTh. CiayyaliHbIil BBIOOp TOUKH U3 (PUTYphI HA TJIIOCKOCTH, U3
OTpE3Ka U U3 JYyTU OKPY>KHOCTU™.

HcnbiTanue. Ycnex u Heynada. Cepust HCIBITAaHUM 10 MepBOro ycnexa. Cepus HCIBITAHUN
bepuymu. BeposiTHOCTH COOBITHI B cepuU UCTIBITaHUM bepHysuin.

CrnyuyaliHas BeIMYMHA W PACIpPENENICHUE BEPOATHOCTEH. MareMaTnyeckoe OXKUIAHUE U
nucnepcus. IIpumepbl MaTeMaTHyecKoro OXUAAHUS KaK TEOPETHYECKOrO0 CPEIHEro 3HAa4eHUs
BEJIMYMHBL. MaTeMaTHYECKOE 0XKUIAHUE U TUCIIEPCUS CIIyYaiiHOW BEJIMYMHBI «UUCIIO YCIIEXOB B
CepHUHU UCIIBITaHUN bepHyIum.

[TonsiTue o 3akoHe OoNbLINX yKucell. MI3MepeHne BepOSATHOCTEN ¢ MOMOILBIO YacToT. Posb u
3HaYeHHe 3aKOHa OOJILIINX YHCEN B IPUPOJE U OOIIECTBE.

TJIAHUPYEMBIE [TPEJMETHBIE PE3VJIbTATBHI OCBOEHUS ®EJEPAJILHOMN
PABOYEMN ITPOI'PAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (II0 TOIAM
OBYYEHUST)

[IpenMeTHbIEe pe3ysbTaThl OCBOCHUS Kypca «BeposTHOCTh UM cTaTucTuka» B 7-9 kiaccax
XapaKTEPU3YIOTCS CIEAYIOIINMU YMEHUSAMMU.

7 KIIACC

Yurate uHpOpMaNHIO, TPEACTABICHHYI0 B TaOmWIaXx, Ha AMAarpaMMax; MPEACTaBISATh
JaHHBIE B BUJEC TaOIHI], CTPOUTH AMArpaMMbl (CTOJIOMKOBBIE (CTOJOYATHIE) M KPYTrOBbBIE) IO
MaccuBaM 3HA4eHUH (C MCTI0Ib30BAaHUEM 3PUTEIBHON HATJISAHOCTH W/WIM BepOaIbHON OMOPBHI).

OnuceiBaTh M HMHTEPIPETUPOBATH peajbHbIC YUCIIOBbIE IaHHbBIE, MPEJICTAaBICHHBIEC B
TabnuIax, Ha AuarpaMmmax, rpadukax.

OpueHTUpOBaTbCA B MOHATHSAX W ONEpUpPOBaTh MMH Ha 0a30BOM YypOBHE: CpejHee
apudmerrnyeckoe, MearaHa, HauOOJbIlIee U HAMMEHbIIIEE 3HAUCHUS, pa3MaXx.

Nmerp mpencraBieHue O cCiaydyalHOM HM3MEHYMBOCTHM Ha MpUMeEpax UeH, (PU3NYecKHux
BEJIMYMH, AaHTPOTIOMETPUUYECKUX JAaHHBIX; HWMETh TPEJACTaBICHHE O CTaTUCTHYECKON
YCTOMYMBOCTH.



8 KUIIACC

W3Bnekatp U mnpeoOpa3oBbIBaTh HH(OpMaLMIO, NPEACTaBICHHYIO B BHJE TaOJIHL,
auarpamm, rpaukoB; NpeACTaBIIATh JAHHbBIE B BUIE TAOJUL, TUarpaMM, rpauKoB.

OnuceiBaTh IMOCJHE COBMECTHOIO aHajiu3a JIaHHbIE C TIIOMOIIbK CTAaTUCTUYECKHX
MOKa3aTelleld: CpPEeIHUX 3HAYEHUH W Mep paccenBaHUs (pa3Max, IUCIEPCUS U CTaHAAPTHOE
OTKJIOHCHHE).

HaxoIuTh 4acTOThI YUCIOBBIX 3HAYEHUH U YACTOTHI COOBITHIA, B TOM YHCJIE MO pe3yJIbTaTaM
M3MEpPEHUI 1 HaOMIOIeHUH (C MCMOJBb30BaHUEM 3PUTENIbHON HATJSIIHOCTH W/WJIN BepOaNbHOMN
OIOPBHI).

HaxoauTs BEpOSITHOCTH CIy4aiiHbIX COOBITHI B OIIBITAaX, 3Hasi BEPOSITHOCTH 3JIEMEHTAPHBIX
COOBITUH, B TOM YHCJIE B ONBITAX C PABHOBO3MOMKHBIMH 3JIEMEHTApHBIMH COOBITUSMU (C
UCIOJIb30BAaHUEM 3PUTEIBHON HATJIHOCTH W/WIK BepOaIbHON OMOPBHI).

HmeTs mpencraBieHHE O IpaUUecKUX MOJEISAX: JIEPEBO CIyYalHOTO AKCHEPHUMEHTA,
JuarpaMMbl DWJiepa, YuciaoBas npsmasi.

OmneprpoBaTh NOHATUSMU Ha 0a30BOM YpPOBHE: MHOKECTBO, MOJMHOKECTBO; BBIMOIHSITh
oTepaly Hajl MHOYKECTBaMU: 00bEJUHEHHE, IEPECCUEHNUE, IOTIOIHEHUE; IEPEUUCTISATh FJIEMEHTHI
MHOKECTB; IPUMEHSATH CBOMCTBA MHOKECTB (C UCIIOIb30BAHUEM BU3YaJIbHON OTIOPHI).

WNmetpb npencraBiieHre 0 TpapuuecKoM MPENCTABICHUE MHOKECTB U CBA3EH MEXKIy HUMU
JUIsl ONUCAHUsS MPOLECCOB U ABJICHUI, B TOM YHCIIE NPHU PEIICHUH 3a/1ad U3 JPYTUX Y4EOHBIX
MPEAMETOB U KYPCOB.

9 KUIIACC

N3BnekaTh 1 mpeoOpa3oBbIBaTh HH(OPMALIUIO, TPECTABICHHYIO B PA3JIMYHBIX HCTOYHUKAX
B Buje Tabuuil, auarpamm, TrpaduKoOB; MPEACTaBISATH JaHHbIE B BHUAEC TaOJUIl, JUarpamm,
rpauKoB.

Pemiate mpocteifine 3amadud OpraHM30BaHHBIM IMEpe0OpPOM BApPUAHTOB, a TaKXKE C
HCIIOJB30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Nmeth mpencraBieHue 00 OMHUCATENBHBIX XapaKTEPUCTUKAX [JII MAaCCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YUCJIE CPEIHUE 3HAUEHUSI U MEPBl PACCEUBaHMUS.

HaxonuTth 4acTOTHI 3HAYEHHM M 4aCTOTHI COOBITHS, B TOM YHCJIE MOJIL3YSACh pe3yIbTaTaMu
MPOBEEHHBIX U3MEPCHUI 1 HAOIIOIeHUH (C OTIOpOI Ha CIIPaBOYHYIO0 HH(GOPMAIIUIO).

HaxonuTh BEpOSITHOCTH CIIy9alHBIX COOBITUI B M3YUYEHHBIX OTIBITAX, B TOM YHCJIE B OIBITaX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU, B CEPUSIX HCIIBITAHUN /IO IEPBOTO yCrexa, B
CepusIX ucIbITaHui bepHysm.

NmeTh npencTaBiieHUE O CIIyYailHOM BEJIMYMHE U O PACTIPEICIICHUN BEPOSITHOCTEM.

NMeTh mipeacTaBiieHHE O 3aKOHE OOJIBIINX YHCEN KaK O MPOSIBJICHUU 3aKOHOMEPHOCTH B
CIy4yaiHOW U3MEHUYMUBOCTH M O POJIM 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U OOIIECTRE.



TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJAMMBIX Ha OCBOECHHE KaXKIOW TeMbl y4eOHOro IMpeameTa
«MatemaTuka» (QenepaJbHON alanTUPOBAaHHON OCHOBHOW 00pa3oBaTENIbHON MpOTrpaMMbl OCHOBHOT'O OOHIEr0 0Opa3oBaHUs
0o0y4aromuxcst ¢ 3aJepKKOM IMCUXUYECKOTO Pa3BUTHSL, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOLIUM pa3ieiioM (¢enepanbHON
paboueii mporpammsl yueoHOro npeamera «MaTemaTnkay 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. [Ipu
3ToM OpraHuzanusi BIOpaBe caMa BHOCUTb M3MEHEHHUS B COJEpKAaHUE U paclpeaesieHue yd4eOHOro Marepuaina mo rojam
oOydeHHusi, B TMOCJIEIOBATEIbHOCTh M3yUYEHUS TE€M U KOJIMYECTBO YAaCOB HA OCBOCHHUE KaXJIOM TEMbl, OIpeaeiieHUEe
OpraHMu3alMoOHHBIX (hopM 00ydeHus U T.11. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzanueii Y MK, nHIuMBHIyanbHBIMHA ICUXO()U3NYECKUMH OCOOEHHOCTSIMU KOHKPETHBIX oOy4aromuxcs ¢ 311P, ctenenpro
YCBOEHHOCTH WMHU YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTalud Y4yeOHOro Marepuaia I0 MaTeMaTHKeE,
IIpEACTAaBICHHBIMY B [ [0SICHUTENIBHON 3aITUCKE.

5 kimace (He menee 170 u)

Ha3zpanue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BUBI AeSITeIbHOCTH 00y4al0IIMXCH

4acoB)
HartypanbHbie Hecatnunas cucrema cuucieHus. Psp HaTypanpHbIX uMcel. |Uutarh, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIE 4YHUCIA,
uucaa. JleiicrBus ¢ |Hartypanbnbeiii psaa. Yucino 0. HarypanbHble 4ncia Ha|y4acTBOBATb B OOCY:KI€HMH CIOCO0OB YIIOPSIOYMBAHUSA
HATYPaJbHbIMH KOOp-IWHATHOM npsMoi. CpaBHEHUE, OKPYTJICHHUE HaTypaTbHBIX | YUCEL.
YK CJIaMH YHCElL. HN300paxaTh KOOPAMHATHYIO IIPSAMYHI0, OTMedYaThb 4KCIIA

(43 u)

ApudmeTrnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMH.
CBolicTBa HyJsI IIPU CIOXKEHUM W -yMHOXEHHH, CBOMCTBa
equHuIbl  npu  yMHOkeHuu.  [lepemecturenbHOoe U
COUYETAaTEIbHOE  CBOMCTBA  CJIOXKEHHS U YMHOXKCHMS,

*pacrpeaenuTeIbH0e CBOHCTBO YMHOKEHUA ™ 4.

TOYKaMU Ha KOOPAMHATHOM MNPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBoiicTBa HaTypaibHOTO psiga, uncen 0 u 1 npu
CJIOKEHUU U YMHOXEHHUH.

Hcnoab30BaTh NPaBUIIO OKPYIJIEHNS HATYPAJIBHBIX YHACET PU
HEO0OXOIUMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.




*JlenuTenun W KpaTHbIE™ 4YHUCIA, pa3JIOKEHUE 4YHUCIIa Ha
MHOxuTenu. [enenne ¢ ocratkoM. [Ipoctbie u cocTtaBHBIE
yucna. *IIpusnaku nenmumocty Ha 2, 5, 10, 3, 9*.

CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIIEM.

UucnoBblie BhIpaKeHUs; TOPSIAOK JECHCTBUH.

Pemienne TeKCTOBBIX 33124 Ha Bce apu(MeTHIecKre AeHCTBUS,
Ha JIBM)KECHUE U MOKYIIKH.

BeinonHaTs apupmernyeckue AeHCTBHA C HaTypalbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YHUCIOBBIX BBIPAXKEHUU CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YUTATH CTEIICHH,
HCMOJIB30BATh TEPMHHOJIOTHIO (OCHOBaHHUE, I10Ka3aTelb),
BBIYHMC/ISITh 3HAYEHUsl CTENeHell mnpu HEOOXOAUMOCTH C
BU3yaJIbHOW OIIOPOM.

BbINoTHATL, NPUKUAKY M OIEHKY 3HAaYCHUM YHCIOBBIX
BBIDAKCHUI, MpeAIaratb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYUCIICHUM.

Hcnonp3oBaTh 0OpU BBHIYMCICHUSX MepPeMeCTUTEIbHOE H
coyeTarejbHOEe CBOMCTBA CJOKEHHSI W  YMHOKEHHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUs™;
dbopmynHpoBaTh U TNPUMEHATH IpaBUiIa MPeodpa3oOBaAHHA
YHCJI0BBIX BbIPA’KEHUI HA OCHOBE CBOMCTB apu(hMeTHUeCKUX
AeHCTBUA MPU HEOOXOAMMOCTH C HANIPABJISIIONIEH OMOIIBIO.
@opMyJIMPOBATH ONpeaeJIeHUsl JICIUTENsl U KpaTHOro (c
OTOPOY HA aNITOPUTM MPABUIIA), HA3BIBATH JACITUTENIN U KPATHBIE
Ylclia; Pacmo3HaBaTh IPOCTbIE U  COCTaBHbBIE 4YHCIIA;
(¢hopMyIMpPOBATH U MPUMEHSATH NPU3HAKH JIEIUMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha AITOPUTM TMpaBHUJIa); MPUMEHSATH
AJITOPUTM  PA3JIOKEHWS] YHCIA HAa IPOCThIE MHOXXHUTEINH;
HAXOJHUTh OCTAaTKH OT JICJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJIbHBIX YHCIIAX, IPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS W OTPHUIAHMS BBICKa3bIBaHUN O
CBOMCTBAX HATypaJbHBIX YHCEN C OMOPOM Ha oOpasell.

Pemiarp TEKCTOBBIC 3aMaud  apU(PMETHUYECKHM CIIOCOOO0M,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIY BEIHMYMHAMH (CKOPOCTb,
BpEMSI, PACCTOSIHUE; 1I€HA, KOJIWYECTBO, CTOUMOCTh M JIp.) TIpH
HEO0OXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WMH(MOpMAaIIH:
aHAJM3UPOBATH TEKCT 33Ja4l, nepedopMyJUpoOBaTh yCIOBUE,
U3BJIEKATH HE00X0TMMbIE JTAaHHBIC, YCTAaHABJIHMBATH
3aBUCUMOCTH MEXIy BEIMYMHAMHU TPH HEOOXOIUMOCTH C




HaIIPABJIAIOLIEH ITOMOLIBIO.

MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[MpuBoaurs, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3ajxad  (mpu
HAIPAaBJIAIONIEH TOMOIIIBIO).

C noMombI0 MeAarora OMEeHUBATH IOJIYYEHHBIH pE3yJbTart,
OCYLIeCTBJSATHL  CAMOKOHTPOJNb,  TMPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OMINOKH.

*Pemats 3amaum ¢ MOMOIILIO mepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMSI, 3alucu
HEOOXOIUMOCTU  C

Harasinnast
reomerpus. Jluanu

HA MJIOCKOCTH
(12 )

Touka, npsimMas, OTpe30K, Jyd. Jlomanas. M3mepenue MIHHBI
OTpe3Ka, METPUYECKHE EAMHULbLl  M3MEpPEHUs  JJIMHBIL.
OKpy’>KHOCTb U KpYT.

[TpakTrueckas pabota «Iloctpoenue y3opa U3 OKpyKHOCTEI».

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TYNOM M pa3BEPHYTHIA YIJIBL

[Tpaktuyeckas pabora «IlocTpoeHue yrioBy.

Pacno3naBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOJUMOCTU IO
BU3YaJIbHOW OIOpE): TOUYKY, HPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBath, NMpUBOAMTHL NMPHMeEPHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMy H3YYEHHBIX (UTYp, OIEeHHBATH WX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOEHHS U U3MEPEHMS: M3MEPATD JIIMHY OTPE3Ka, BEIMUMHY
yria, CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIOJI, 3aJaHHOU
BEJINYMHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPYKHOCTB 33/IaHHOT'O pajuyca.

N300paxkarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIMHOBAHHOH U
KJeT4aToil Oymare; mpeaJjaratb, ONMHCHIBATH M 00CYKIaTh
CIoco0bl, AJrOPUTMbI IOCTPOCHHS IIOCIE€ COBMECTHOTO
aHaiu3a.

Pacno3naBatb u M300paxkaTh Ha HEJIMHOBAHHOM M KJIETYATON
Oymare mTpsMOW, OCTpbI, Tymo#l, pa3BEPHYTHIN  YIJIbI;
CPAaBHUBATDH YIJIBL.




BuIuucasiTh JJIMHBI OTPE3KOB, JIOMAHbIX.

IMonuMaTh W HCOOJB30BATH MNPH PpelIeHHH  3a7a4
3aBHCHMOCTH MEX]y €IMHUIIAMUA METPUUYECKOU CUCTEMBI MEp;
3HAKOMHTBCSl C HEMETPHUUECKUMH CUCTEMAMU MEP; BbIPAKATH
JUIMHY B PA3JIMYHBIX €MHUALIAX U3MEPEHUS ITPH HEOOXOAUMOCTH
C OTIOPOIi Ha CPABOYHYIO HH(OPMALHIO.

HccaenoBarh GUTypbl U KOHQUTYpAILTUH, UCTIONB3YS LU(POBLIE

peCypChl.

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6s. IlpaBunbHble M HenpaBwibHble ApoOu. OCHOBHOE
cBoiicTBO Apodu. CpaBHeHUE IpoOeit.

CrnoxeHne U BRIYUTaHUE OOBIKHOBEHHBIX ApoOeil. CMmemanHas
IpoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aMMHO-O0paTHBIE IPOOH.

Pemenue TeKCTOBBIX 3aay, coiepkaumux Apoou. OCHOBHBIE
3a/1auu Ha Jpoowu.

[TpumeHeHue OyKB IS 3alIUCH MaTEMaTUYECKUX BhIPAKEHUH U
IIPEIOKECHU .

MopaeaupoBath B TpapHuyUecKoi, NpeaMETHOH ¢opme, C
IIOMOULIbI0 KOMIIBIOTEPA IOHATHSA M CBOMCTBA, CBS3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Jpo0H,
Nnpeaarath U 00Cy:KIaTh COCOOBI YIIOPSIOUUBAHUS IpOOEH.
M300paxkarp  OOBIKHOBEHHblE  ApoOM  TOYKAMU  Ha
KOOpJMHATHOM  IPSAMOW; HMCHOJIB30BAaTh  KOOPAMHATHYIO
HPSMYIO JUIsl CPABHEHUS IPOOEH.

®opMyJIMPOBaTh, 3aNIUCHIBATH € MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOW C Omopoi Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CIydasx™.

IpenacraBasary 10 o00pa3lly CMeLMIaHHYI JApoOb B BHJE
HENpPaBWJIBHOM M  BBUIENATH ILEIyl0 YacTh 4HCIa U3
HENpaBUIbHOM podu.

BoinoaHATL apudgMeTnyecKue J1eicTBUs C OOBIKHOBEHHBIMU
IpoOsMU B TPOCTHIX CIydYasx; TPHMEHATh CBOHCTBA
apudmeTnyeckux AeMCTBUMA sl pallMOHATN3AUU BEIYUCICHH.
BbINOJHATL NPUKUAKY M OLEHKY DPE3y/lbTaTa BBIYMCICHUM;
npeaarath ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUM.

IMpoBoauTh HCceROBaHUS CBOWCTB Jpo0Oeil, omupasch Ha
YHUCIIOBbIE JKCHEPUMEHTHl (B TOM 4HCIE€ C TOMOIIbIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BbICKa3bIBaHUS O APOOSX,




NPUBOAUTH NPUMEPBI U KOHTPIPUMEPBHI.
Pemath mpocTediMe TEKCTOBBIC 3ajlayd, COJEpIKallue
JIpoOHBIC JaHHBIC, W 33Ja4d HAa *HAXOXKJIECHUE YaCTH IEJIOTO U
[EJIOTO IO €r0 YacTH; BBISABJSATH HX CXOJACTBA H Pa3Iuuns ™.
MoaeaupoBaTh XOJ PELICHHS 3a/la4d C MOMOIINBIO PHCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoaNTHL, pa3déupaTh, OIEHHBATH pPA3JIMYHBIE DPELICHUS,
3alUCH PEIICHUH TEKCTOBBIX 3a7ad IPH HEOOXOJIMMOCTH C
HaIIpaBJIAIOIIEH TOMOILBIO.

C nmoMombI0 MeAarora OMeHWBATh TOJTYYCHHBINH pe3yibTarT,

OCYIICCTBJISATHL  CAMOKOHTPONIb,  IIPOBEpsAs  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTDH OIIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

Harasauas MHOrOyrofqbHUKH.  UeTHIPEXYrONbHUK,  IPAMOYTOJBHUK, | PacmosnaBaTh, H300paxaTh C I[OMOINBIO  YEPTEKHBIX

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

MHOTOYTOMBHUKH | TpovrompuiK. MHOTOYTOJIbHHKH.

(10 u.) TTIOMa/b U TTEpUMETp MPSMOYTOTBHHKA H MHOTOYTONLHIKOB, | IPHBOMUMTE MPUMEPEI OOHEKTOB PEaTbHOro MUPA, HMEIOIHX
COCTABNIEHHBIX W3 TPAMOYTOIBHHKOB, eAMHULB! H3Mepemus|POPMY — MHOTOYTONBbHHK, NpAMOYTOJIbHUKA,  KBaApata,
nomay. TlepHMeTp MHOTOYTOTBHHKA. TPEYTOJILHUKA, OEHHBATH WX JIMHEIHBIE PA3MEPBL

BoluMc/ATh: TNEpUMETP TPEYrOJbHUKA, MPSAMOYTOJILHHKA,

MHOTOYTI'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHHKA, KBajpara (IpH
HEO0XO0/IMMOCTH C ONOPOI Ha alITOPUTM YUE€OHBIX JEHCTBUI).
N300pakarh OCTpPOYTOJIbHBIE, IIPSAMOYTOJIbHBIE 51
TYIOYT'OJIBHBIE TPEYTOJIbHUKHU.

Ctpouthb Ha KjeryaToi Oymare KBajaparT U MPSIMOYTOJIBHHK C
3alaHHBIMHU JUIMHAMU CTOPOH.

HccaenoBath cBoiicTBa NPSAMOYTOJIbHUKA, KBAApaTa IIyTEM
HKCIIEpUMEHTa, HaOIIOACHUS, W3MEPEHUs, MOJCIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U NPSIMOYTOJIbHHUKA.
Pacno3HaBaTb HCTHHHBIE U JIOXKHBIE BBICKA3BIBAHUSA O
MHOI'OYT'OJIbHUKAX, PUBOAUTH NPUMeEPbl U KOHTPIIPUMEDEI.
HccaenoBath 3aBHCHUMOCTSD IIJIOLIAAU KBAAPATa OT JJIUHBI €TI0
CTOPOHBI.




Hcnoab3oBaTh ¢BOMCTBA KBAJIPAaTHOM CETKU U1 IOCTPOEHUS
¢buryp;  pa3duBaThb  IPAMOYTOJIBHUK  Ha  KBaJparsl,
TPEYrOJIbHUKU; COCTABJATH (QUIYpbl M3 KBAaJIpaTOB U
IPSMOYTOJIbBHUKOB U HAXOJUTh UX IJIOLIA/Ib, Pa30UBaTh (GUIYpHI
Ha IPSMOYTOJbHUKH U KBaJIpaThl U HAXOAUTh UX IUIOIIAb (TIpH
HEO0XOIMMOCTH C HAIPaBJISIONIEH TOMOLIBIO).

Beipa:xkaTh BeIMYMHY IUIOIAAM B PaA3JIMYHBIX EIMHULAX
U3MEpPEHUsI METPUYECKONM CHCTEMBI Me€p, MCHO0JIb30BaTh
3aBMCHUMOCTH MEXKJYy METPUYECKUMH E€AVHULAMU H3MEPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OINOpPOM Ha CIPaBOYHYIO
nH(pOpMaLHIO.

3HaKOMHTBCA C NpUMepaMH NPHUMEHEHUsl IUIONAId |
IIepuMeTpa B IPAKTUYECKHX CUTyauusx. Pemath 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha aJrOpUTM
IIPAaBUIIA, 00CYKAATh Pa3jIM4YHble CIIOCO0BI PEIIECHUS 3a1a4.

JlecaTuanbie
npoou
(38 u)

Hecsatuunas 3anmuch apodeit. CpaBHEHUE ACCITUYHBIX APOOCH.

JeiicTBus ¢ necATHUHBIMEU Apo0siMu. OKpyTIIeHHE ECITUYHBIX
Ipobeii.

Pemenune TexcToBBIX 3amad, coaepxamux Apoou. OCHOBHBIE
3aJa4u Ha Jpoou.

IIpencraBasATh IECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTaTh M 3aMUCHIBATh, CPABHHUBAThH JCCSATHUHBIE ApoOH,
npepjaratb M 00Cy:KAaTh CHOCOOBI  YNOPAJA0YMBAHHUSA
JECSTUYHBIX JPOOEH.

N300pakarh JIecITUYHBIE IpOOM TOYKAMHU Ha KOOPJIMHATHOM
IPSAMOM.

BoISIBIATH CXOACTBA M Pa3jM4usi IPaBUI apU(PMETHUECKUX
JIEWCTBUM C HATYPATbHBIMU YHCIIAMU U JECATUIHBIMH TPOOSIMH,
IIOCJIE COBMECTHOI'O aHAJIU3A.

BoeimoanaTs apudMeTHuecKkre JEeUCTBHS C JIECATUYHBIMU
Ipo0sSMHU; BBIMOJHATH, TPHKUAKY W OIEHKY pe3yjbTara
BBIYUCIICHUM.

I[pumensith cBoOiicTBa apupMETUUYECKUX JCUCTBUM s
panMoHaNIN3allY BIYUCIICHU.

[IpuMeHsTH, PABUJIO OKPYIJIEHUS JECITUYHBIX IpOOeid, mpu
HE0OXOIMMOCTHU C BU3YaJIbHOH OIMOPOii.

IMpoBoauTh HCCJIEAOBAHUSI CBOMCTB JECATUYHBIX Ipo0ei,
ONMMpasCh Ha YHUCJIOBbIE HKCIIEPUMEHTHI (B TOM 4YHCIE C




MOMOIIIbIO0 KOMITBIOTEPA).
Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,

NPUBOAMTH  NPHUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUA U OTPUIIAHUS BHICKa3bIBAHMIA.
Pemars npocreimme TEKCTOBBIE 3aJayd, COAEpKallUe

JpoOHBIE TaHHbIE, U HA *HaXO0KJICHHUE YacTH LEJIOT0 U LEJIOro 10
€ro YacTU™; BIABJIATH UX CXOJACTBA U Pa3IMYusl.
MopenupoBaTrh X0 PEIICHUS 33Ja4d C IOMOIIBIO PUCYHKa,
cXeMbl, Tabnmuipl. Pa3ouparh pa3iuyHbe PELICHHUs, 3aIUCH
pEILIECHNI TEKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B pEAlbHBIX KMU3HEHHBIX

CUTyalusIx.
C NMIOMOIIBIO IIeJarora OIMCHUBAThb HOqueHHBIfI pe3yiibTar,
OCyeCTBJIATDH CAMOKOHTPOIJIb, IMpOBEPAA OTBCT Ha

COOTBETCTBUE YCIOBUIO, HAXOAUTDH OIIMOKH.
3HAKOMMTBCSI ¢ HCTOPHEl pa3BUTHs apUDMETHKU

Harasinnast
reoMeTpus.
Tena u purypsi
B IIPOCTPAHCTBE
(9w

*MuororpanHuky. M300paxeHre MHOTrOrpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpstmoyronbHbIN mapanienenumnesn, Kyo. Pa3Béprku kyda u
napasenenunesa.
O06BEM Kyba, MPSIMOYTOIBHOTO TapalIeienuneaa’™.

PacnozHaBaTh Ha 4epTeskax, PHUCYHKAaX, B OKpYKalolleM
MHpe IIPSIMOYTOJIbHBIN Mapauiesenunes, Kyo, MHOTOIpaHHHUKH,
ONHUCHIBATb, MCHOJIB3YSl TEPMHMHOJIOTHI0, OIEHHBATH
JIMHENHBIE Pa3MEpHI.

IMpuBoauTH MPUMePBI 0OHEKTOB PEATHHOIO MUpPA, UMEIOIINX
¢bopMy MHOTOrpaHHHUKA, MPSIMOYTOJIBHOTO MapalieNenumnesa,
KyOa.

M300pazkarh KyO Ha KiIeT4aToil Oymare.

HccaenoBarb CBOMCTBA KyOa, MPSAMOYTOJIHOTO
napajuleJIeNuIe a, MHOTOTPAaHHUKOB, UCIOJbB3Yysl MOJEIU IIpU
HEO0OXOIMMOCTH C HAMPaBJISAIOUIEH TOMOIIBIO.

Pacno3snaBath  pa3BEPTKM Kyba M mapajliesenunena.
MoaenupoBath Ky0 U napajuieienunesn u3 Oymaru u npodux
MaTepuasoB, Mo 0Opasiy.

Haxoauth u3MepeHMs, BBIYMCJAATH IUIOINAIAb IIOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOJIBHOTO NapajieNenunesa ¢ onopoi Ha
QJITOPUTM Y4EOHBIX JIEHCTBUM; HMCCI€N0BATH 3aBHCHMOCTD




00BEéMa Kyba oT AITHHBI ero pedpa.

Ha6s101aTh M NPOBOAUTH AHAJOTHM MEXIY MOHIATHUAMU
UIOMIAIU U 00bEMA, TIEPUMETPA U TUIOIIA TN TOBEPXHOCTH.
Pacno3naBarh, UCTUHHBIE U JIOKHBIC BBICKA3bIBaHUS O
MHOTI'OI'PaHHUKAX, MPHUBOAUTH NMPUMEPbI U KOHTPIPUMEDSI.
Pemarsp 3amauun U3 peaabHON KU3HHU.

IloBTOpPEHME
M 00001IIeHHE
(10 u.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiacca,
000011IeHrE 3HAHU.

BoruucasaTs 3Ha4eHUs BBIPAKEHUN, COEPKAILNUX HATYPAJIbHbBIC
qyclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBIIOIHATH
npeoOpa3oBaHMs YKCEN MPU HEOOXOIMMOCTH C HaIpaBJISIONIEH
MTOMOIIBIO.

BeiOupars  cmocod  CpaBHEHMs  4YMCEl,  BBIYHCICHUH,
NpPpUMEHATHh CBOiicTBa apudmernueckux JedcTBUM  JUIs
paloHaIN3alUuu BEIYUCICHUH.

OcylecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JIECHCTBUH U
CaMOIIPOBEPKY pe3yibTaTa BEIYNCICHUM.

Pemath mpocreiilime 3agauM U3 pEAJbHOW  KU3HU,
NPUMEHATh MaTeMaTH4YecKHe 3HAHUsl JJI PEIICHU 3a1a4 U3
JpYruX yu4eOHBIX IPEAMETOB.
Pemiate mpocreifiiume 3agaum
CPABHHBATBL  CIIOCOOBI  PEIEHUs
panMoHAJbLHBIN €c10C00.

pa3HbIMU
3a/a4H,

crocodamu,
BbIOMpPATH

6 kiaacc (e menee 170 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE CoACpPKAHUEC

OcHoBHbBIE BHABI 1eSITEJIbLHOCTH oﬁyqamumxcﬂ

4acoB)
HarypasibHbie ApudmeTrnueckue AeMCTBUSI ¢ MHOTO3HAYHBIMU HATYPaJbHBIMU | BBIMOJHATL apudMeTHYeCKHE TeHCTBHSI C MHOTO3HAYHBIMU
ymciaa yrciaMd. YWCIOBBIE  BBIPOKEHUS, TMOPSAIOK JCHCTBUIA, |HATYpPATbHBIMM YHUCJIAMU, HAXOAUTh 3HAYEHHMS] YHCIIOBBIX
(30 ) UCIIONTh30BaHNe CKOOOK. OKpyTieHne HaTypadbHbBIX YUCe. BBIPOKEHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHHSA




Jlenurenu v KpaTHbBIE YMCIIA; *HANOONBIINN OOIIUN ASTUTENb U
HaMMEHbIIIee 00111ee KpaTHOE™.

PaznoxeHnune 4wncia Ha NOpoOCTbIE MHOXKHUTENH. JlenmMMocTb
CYMMBbI U NPOU3BeeHUs. JleIeHre ¢ OCTaTKOM.
Pemienue TEKCTOBBIX 3a/1a4.

BBIPAXEHUI, COIEPIKALLUX CTEIICHHU.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYECHUN YHUCIIOBBIX
BBIPA)KCHUH, IPUMEHSITh PUEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonp30BaTh IIpU  BBIYMCICHUSAX MepeMecTUTelbHOe W
coyeTarej]bHOE CBOWMCTBAa CJOKEHHSI M  YMHOKEHHS,
*pacnpenesiMTe]IbHOe CBOHCTBO YMHOKEHHsI OTHOCHUTE/IbHO
CJI0KeHUS™, CBOICTBA apu(MeTHYECKHX 1elCTBUI.
HccnenoBarh  4YHUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YK CIJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBATh OMNpeAedeHUs JICIUTENI W KpaTHOro,
HauOOJbIIEro OOIIEro JAeIUTeNs M HAUMEHbBLIEro O0OIIero
KpaTHOTr0, IPOCTOrO M COCTABHOI'O YHWCEN; MCIIOJIb30BaTh 3TU
MOHSTHS TIPU PELIEHUH 3a]1a4 (TP HEOOXOAUMOCTH € ONIOPO Ha
AJITOPUTM TPaBUIIA).

IIpuMeHsITL AJITOPUTMBI BBIYUCICHHUS HAHOOIBIIEro OOIIero
JIenuTeNss W HaMMEHBIIEro OoOHIero KpaTHOrO JBYX YHCel,
QJITOPUTM Pa3JIOKEHUS YHUCIIa HAa IPOCThIE MHOKUTEIH.
HccnenoBarh cBoiicTBa IE€IMMOCTH CyMMBl M IPOM3BEICHUS
YHUCel ¢ ONOPOM Ha BOMPOCHBIN MIIAH.

IIpuBoauTH, NpUMePbI 4YHCEN C 3aJaHHBIMH CBOWCTBAaMHU,
pacno3HaBaTh BepHble M HeBepPHbIe YTBEPKICHUSA O CBOMCTBAX
4lcell, ONMPOBEPraTb HEBEPHBIE YTBEP)KIEHUS C IOMOUIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHe  NpPEAJIOKeHHUs] C
MOMOMUIBIO CBSA30K «H», KUIN», «ECHH..., TO...» 10 00pasiy.
Pemiathb TEKCTOBBIE 3a/1a4H, BKIOYAIOIINE TOHATHS AEITUMOCTH,
apumeTnyeckuM CcrnocoboM, UCHOIB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IJIaH.
MoaenupoBaTrh XOJ pelIeHHs 3aJayd ¢ MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOJIHIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Pa3JINYHbIE PeIIeHUSs],
3alMCH  PelleHHil TeKCTOBBIX 3aJa4 C HalpaBJIAIOILEN
MTOMOMUIBIO.

Kputrnyecku OLICHUBAaTh MOJIyYeHHBIH pe3y/abTaT, HAXOAMTh




OIIII/IGK]/I, OCYHIECTBJATH CAMOKOHTPOJIb, IPOBEPSAA OTBET HA
COOTBETCTBHEC YCJIOBHIO.

Harasnnas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(79)

*Tlepnenaukynspuble npsmele. [lapannenbHbie npsmeie™.

PaccrossHue Mexay AByMsS TOYKaMH, OT TOYKH JIO TPSMOH,
JUIMHA ITyTU HA KBAJIPATHOU CETKE.
*TIpuMepbl IPSIMBIX B MPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexkax, PUCYHKax CIlydad B3aUMHOIO
PacIoIO0KEHUs ABYX NPSAMBIX.

M300paxkarh ¢ NOMOIIBI YePTEKHBIX HHCTPYMEHTOB
KjIeTyaTol Oymare JBe IepeceKaroluecs IpsMble, B
[apaJuleIbHbIE PSMBIE, CTPOUTH IPIMYIO, IEPICHAUKYIIAPHYIO
JAHHOM.

IIpuBoauTh NpuMepbl MapaJuIeIbHOCTH u
NEPIEHIUKYJIIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJBHUKAaX NEPHEHAUKYJSPHBIE H
napajuiejabHble  CTOpOHBL. WM300paxkaTb MHOIOYIOJIBHUKU C
napajuieIbHbIMU, MIEPIICHINKYISIPHBIMUA CTOPOHAMH IO 00pas3Iry.
Haxonuth paccTosHUE MEXAy ABYMSA TOYKAMH, OT TOYKH IO
IpsAMOM, JUIMHY IIyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCIOJIb3Ys LIU(PPOBBIE PECYPCHI.

JApoou
(32 4)

OObIKHOBEHHAsT ~ JpoOb, OCHOBHOE€  CBOWCTBO  Jpo0w,
cokpaienue n1pooeit. CpaBHEHHE U YIIOPAI0UYHMBaHUE APOOESH.
Hecstnunbie TpoOU U METPUYECKask CUCTEMa Mep.

Apudmernueckue  neicTBUS ¢ OOBIKHOBEHHBIMH U
JECSTUUHBIMH IPOOSMHU.

OtHomeHue. JlemeHwe B JaHHOM OTHOIICHHH. *Macmrad™,
MPOTOPLIHSL.

[TonsiTe mporeHTa. BhIYmcieHne TPOIEHTa OT BEIWYHHBI U
BEJIMUMHBI 110 €€ MPOILICHTY.

Pemenne TekCTOBBIX 3aj1ay, COAEPKAIIUX APOOU U MPOIIEHTHI.
[TpakTnueckast pabora «OTHOIIEHNE JJIMHBI OKPYXHOCTH K €€
JUAMETPY».

CpaBHUBATHL W YNOPSIAOYMBATH JIPpOOH, BHIOMPATH CHOCOD
CpaBHEHMs Ipobei.

IIpencraBasaTh [eCATUYHbIE IpOOM B BUIE OOBIKHOBEHHBIX
IpoOeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBUBAJIEeHTHBbIE NpeICTABJIEHUs] APOOHBIX 4YHCENT MPH HX
CpPaBHEHMM, TIPH BBIYHMCICHUSX (IpU HEOOXOJUMOCTH C
HaIPaBJISIONICH TOMOIIBIO).

Hcnonwb3oBaTrh JecATHUHBIE ApoOu Tpu TpeoOpazoBaHUU
BEJINYUH B METPUYECKOMN CUCTEME MED.

BbInoJHsATh apupMeTnyecKkne 1elcTBHS C OOBIKHOBEHHBIMH U
JIECATUYHBIMU APOOSMHU.

BoruucasarTe 3HAYEHUS BBIPAXKECHU, coJiepKaInx
OOBIKHOBEHHBIE W JIECATHYHBIE  JpOOW,  BBHITIOJHSTH
npeoOpa3oBaHusi apoOei, BHIOHPATh CHOCO0, NPUMEHATH
cBoiicTBa apuMETUUYECKHX JCUCTBUU U1 pallMOHAIH3AIAN
BBIYMCIICHUM.




CocTaBJsiTh OTHOILEHHS U IPOMNOPLUM, HAXOAUTH OTHOLICHUE
BEJINYMH, JIEJIUTh BEIMUYMHY B JAHHOM OTHOLLIEHUM.

HaxoauTh 3KCHePUMEHTAJIBHBIM IYTEM OTHOLICHUE JJIMHBI
OKpy)XHOCTH K €€ JuaMmerpy (IpH HEOOXOIUMOCTH C
HAIPaBJIAIOIIEH TOMOIIBIO).

Haxonuth MacmTal IulaHa, KapThl U BBIUUCIATH PACCTOSHUSA,
UCTIONB3Ys MacTal ¢ OMOPOi Ha aNTOPUTM y4eOHBIX IEHCTBHIA.
OOBACHATH, YTO TAKOE IIPOLIEHT, YIIOTPEOIATH 000POTHI PEUH CO
CJIOBOM «IIPOILIEHT». BbIpaskaTh MPOLEHTHI B IpOOSX U Ipodu B
IPOLIEHTaX, OTHOLIEHHE JIBYX BEJIMYMH B IPOLICHTAX.
BbIYHCASITH IPOLEHT OT YKCIIA U YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite ApoOu U MPOLEHTHI, HAXOIUTh MPUOIHKEHHS YU CET
P HEOOXOIMMOCTH C UCTIOIb30BAaHUEM BU3YaJIbHOW OTIOPHI.
Pemath 3agauM  Ha YacTd, IPOLEHTHI, NPONOPLMUHU, HA
HaxO0X/eHue ApoOu (IPOLEHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
Ipobu (MpOLEHTY), IpoOu (MpoIeHTa), KOTOPBI COCTaBISET
onHa BenuuuHa OT apyrod. IlpuBoauTh, pa3dupars,
OIIEHNBATH PA3JIMYHbIC PELICHHUs, 3alIUCH PEIIEHUI TEKCTOBBIX
3aJa4 [pH HEOOXOAUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekarp wuHpopMamuw U3 TaOIUIl W JUarpamwm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeesATh
HauOoJIbIIIee M HAMMEHbIIIEE U3 MTPECTABICHHBIX JaHHBIX.

Harasanas
reoMeTpus.
Cummerpus
(6w

*QOceBast cummMmetpus. LleHTpaiibHas cuMMeTpus.

[TocTpoeHne cuMMETpUYHBIX (PUTYD.
CuMMeTpHs B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSX, H300pakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O HWHCTPYMEHTOB (pUrypy (oTpesox,
JIOMaHyl0, TPEYrOJIbHUK, MpPSAMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JJaHHOW OTHOCHUTENIBHO NPSIMOM, TOYKH C
HaITpaBJISOIIEH TOMOIIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPYKaIOLLIEM MUPE.
MopenupoBarh 13 Oymaru JABe (UIypbl, CHMMETPUYHBIE
OTHOCHUTEJIBHO IPSAMOM; KOHCTPYHPOBATh TI'€OMETPHUYECKUE
KOH(UTYypalyu, UCIIOJIB3Ys CBOWCTBO CHMMETPHUH, B TOM YHUCIIE C
MIOMOIIBIO ITU(PPOBBIX PECYPCOB C ONOPOM HA AITOPUTM YUEOHBIX
IEUCTBHH.




Bripakenus
¢ OykBamMu
69)

[TpumeneHue OYKB s 3aMMUCH MATEMATHYECKUX BBIPAKCHUN U
npeioKeHUH.  *ByKBEHHBIC  BBIPAKCHUS U UYHCJIOBBIC
MTOJICTAHOBKHU ™.

BykBeHHBIE paBEeHCTBA, HAX0K/ICHUE HEU3BECTHOIO KOMITOHEHTA.
DopMyIIBL.

Hcnoab30BaTh OYKBBI Ui 0003HAYECHUS YHCEN, TMPHU 3aMUCH
MaTeMaTHYECKUX  YTBEPXKIEHHUH, COCTaBIATh  OyKBEHHBIE
BBIPAXEHUS 110 YCIOBHIO 3aJauu.

HccaenoBarh  HECIOXKHBIE — YHUCIOBBIE  3aKOHOMEpPHOCTH,
UCTIOJIb30BaTh OYKBBI JJIs1 UX 3aITUCH.

BbIuucasTh 4MCIIOBOE 3HaUYCHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHHUSIX OyKB C OMOPOl Ha aNroOpuUTM Y4eOHBIX
IECUCTBUH.

3anuceIBaThH (dopmyibl: nepuMerpa M IUIOIIAJU
OpSMOYTOJIbHUKA, KBaJpaTa; JJIMHBI OKPYXHOCTH, IUIOIIAIH
KPYTa; BBINMOJHATH BHIYHCJIEHHUSI TI0 3TUM (hopMyIam.
CoctaBiasiTb (OpPMYJIbl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb; IPOU3BOJUTENILHOCTh, BpeMs, O00BEM pPaboTHI;
BBITOJIHATH BBIYUCIICHUS TI0 ATUM (POPMYIIaM.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(PMETHYEeCKOro
JICHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBagpaT: CBOWCTBA  CTOpPOH,  YIJIOB,
JyaroHaiei.

N3mepenue yriioB. Busibl TpeyrojapHHUKOB.

[Tepumerp MHoroyrompHuka. Ilmomane ¢urypsr. dopmyssi
nepuMeTpa W IUIOIIAAM HpsMoyrojibHuka. IlpubnmxénHoe
WU3MEpEHHe Iomaau puryp.

*TIpaxTrueckas padota «llnomane kpyra»*.

N300pa:kaTth Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJBbHUKH c 3a/laHHBIMU CBOICTBaMH: C
napajijiCJIbHbIMH, TCPHCHAWKYIISIPHBIMHA, pPaBHBIMHU CTOpPOHAaMH,
OpSMBIMM  yIJIaMH U JIp., PaBHOOEAPEHHBIM TpPeyrojJbHUK.
IIpennaraTs u 00CyX(1aTh CII0CO0BI, AJITOPUTMbI IIOCTPOEHUS.
HccaenoBarb,  HUCHONB3YyS  OKCIEPUMEHT,  HaOJIOJCHUE,
MOJICJIUPOBAaHUE, CBOWMCTBA  INPSAMOYTOJIbHUKA, KBaJpara,
pa30uBaTh Ha TPEYTOJBHUKH C OTIOPOIl Ha BOIIPOCHBIM IJIaH.
O00cHOBBIBATh, ONMPOBEPraTh C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPKACHUS O MpPSAMOYTIOJIbHUKE, KBaJpare, Paclno3HaABATh
BEPHBIE U HEBEPHBIE YTBEPIKICHHUS.

H3mepsiTh U CTPOUTH C MOMOILBIO TPAHCIIOPTUPA YIJbl, B TOM
YuCJI€ B MHOI'OYrOJIbHHUKE, CpaBHHUBATH YIJIbl; pacnmo3HaBaThb
OCTpBbIE, IPSMBIE, TYIbIE, PA3BEPHYTHIE YITIBL.

Pacno3naBartb, n300paxkaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIM,




TYIIOYT'OJIBHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKU (IIpY HEOOXOAMMOCTH C  HCIOJIb30BAaHUEM
BU3YyaJIbHOW ONOPHI).

BeruucasTe [IEPUMETDP MHOI'OYTOJIbHUKA, IJI01A b
MHOTOYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKHU, Ha PaBHbIC
burypbl, HUCHOIB30BaTh METPUYECKUE EAMHUIIBI H3MEpPEHUS
JUTMHBI ¥ TIOMIAAH C OTIOPOM Ha allTOPUTM YIeOHBIX JICHCTBUH.
Hcnoab3oBath NpudIMKEHHOE U3MePeHHe JJIMH U IUIoNa1en
Ha KIET4aTol Oymare, NpUOMMKEHHOE W3MEPEHUE JTMHBI
OKPYKHOCTH, TUIOLIAAN Kpyra.

IHoao:xxurTeabHLIC U

[lenble  uyucna.  *Moaynp  yucna,  reoMeTpUyecKas

I[IpuBoANTL NpPHUMePHI HCIOJIB30BAaHUS B DPEAIBHON KU3HU

oTpHUAaTe/bHbIE UHTepHpeTanus Moayist. YucIoBble MPOMEXYTKU™. MOJIOKUTEIBHBIX U OTPULATEIbHBIX YUCEL.
qucaa TToNOKUTENbHBIE U OTpUL@TENbHble uncia. CpaBHEHHE H3o0paxarthb nenbie HHCIIA, TOJNOXKHUTENbHELE 1 OTPHLATEIbHbIE
(40 u) MOJIOKUTENBHBIX U OTPULATENBHBIX uncen. ApudmeTnueckue | TACA TOUKAMH Ha THCIOBOH NPSAMOH, HCIOJIL30BATH 1HCIIOBYIO
NeHCTBHS C TOJI0KHUTENLHBIMU ¥ OTPHIATEIbHBIMY unciamy, | TPAMYIO [ CPaBHCHUA TUCCL.
PelleHNe TeKCTOBBIX 3a/1a4. IlpuMeHATH, mNpaBWjIa CPABHEHUSA, YNOPSAAOYMBATH LEIbIC
qHCIa; *HAXOAUTH MOYJIb YUCIa™.
®opmyMpPOBATh MPABWJIA BLIUUCICHUSA C IOJIOKUTEIBHBIMU U
OTPHULIATEIIBHBIMU YHCJIAMH, HAXOAUTh 3HAYEHHUs] YHCIIOBBIX
BBIPAKECHU, coJepaKaInx JENCTBUSA
C IIOJIOKUTEIBHBIMM M  OTPULATEIBHBIMU YHUCIAMHM IIPH
HE00XO0/IMMOCTH C OMOPOil Ha aJITOPUTM MpaBHUIIA.
IIpumeHsaATh CBOWCTBA CIOXKEHUA U YMHOXEHHS  JUIA
npeoOpa3oBaHusl CYMM U IPOU3BEACHUH.
IIpeacrasiaenue IIpsMoyronbHass cUCTEMa  KOOPAMHAT HA  IUIOCKOCTH. | O0BSICHATh M WIJIIOCTPUPOBATH MOHATHE IPIMOYTOIbHON
AAHHBIX KoopanHaTsl TOUKH Ha MJIOCKOCTH, adcIicca U OpAuHaTa. CUCTEMBl  KOOpAMHAT  HAa  IUIOCKOCTH,  HCIIOJIb30BATh
(64) CronbuaThie 1 KPYroBbIE THarpaMMBL. TEPMUHOJIOTHIO; CTPOUTh Ha KOOPIMHATHON IJIOCKOCTH TOYKH U

[Tpaktuyeckas padora «IlocTpoeHue quarpaMmm.
Pemenne  TeKCTOBBIX  3aj1ay,  CoOAepIKallUX
IpeJICTaBJIeHHbIE B TAOIHIIaX U HA JUarpaMmax.

JIaHHBIE,

¢urypel 1o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTh KOOPIUHATHI
TOYEK.

Yurarh cTonbuarsle u KpYyrOBbIE JarpamMmBbl;
UHTEPNPETHPOBATH JIAHHBIE; CTPOUTH CTOJI0YATHIE TUArPaAMMBI.
Hcnoab3oBaTh HH(pOPMALUIO, NPEICTABICHHYIO B Ta0IuIax,




Ha JuMarpamMmax JUis pelieHHs] TEeKCTOBBIX 3a/Jad M 3ajad u3
peanbHON KU3HU.

Harasnnas
reoMeTpus.
Durypsi

B POCTPAHCTBE
9 9)

*TIpstMOoyTroJIbHBIN MapajuieNienumel, Ky0, npusma, nupamuia,
KOHYC, OWIuHAp, Imap u  cdepa. N3o0paxkeHune
[IPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOTOTPaHHUKOB, LIWJIMHApPA U KOHYCA.

[IpakTuyeckas pabora «Co3znanue Mojenei
POCTPAHCTBEHHBIX DUTYPY.

[Tonstne o0O0BEMa; eaMHUIBI W3MepeHHs o0bEMa. OO0BEM
MPsIMOYTOJIBHOTO Tapajuiesienumnesna, kyoa, opmyisl 0obEMa*™.

Pacno3HaBaTh Ha UepTEkKax, pUCYHKaX, OMUCHIBATHL IIMPaMUYy,
IpU3My, LMIMHAD, KOHYC, IAp, HM300paxaTb HX OT DPYKH,
MOJeJMPOBaTh W3 Oymaru, IUIACTHIIMHA, MPOBOJOKH U JIp. C
Hanpasisomeil nomoupo. [lpuBoANTH NMpHMeEPHI O0OBEKTOB
OKPY’KaIOIIEr0 MUPa, UMEIOLINX (POPMBI HA3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAJINyC U JUAMETP, pa3BEPTKA.

N3y4aTh, UCHOJIb3Yys SKCIEPUMEHT, HAOJIOJIEHUE, U3MEPEHUE,
MOJIEJTUPOBAaHUE, B TOM YHUCIIE€ KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOICTBA Ha3BaHHBLIX TECJI, BBISIBJATH CXOACTBA U Pa3JIN4Msl:
MEXIy NUPaMUION U IPU3MOM; MEXIY LHJINHIPOM, KOHYCOM H
LIAPOM.

Pacno3naBatrh pa3BEPTKM Mapajuieienuiena, Kyoa, MpU3MBI,
IIMPaMUJIbl, KOHYCA, WINHIPA; KOHCTPYHPOBAThH JJAHHBIC Tella
U3 Ppa3BEPTOK, CO3/aBaTh MX MOJEIU C HalpaBJsoLIel
MTOMOUIBIO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaruy,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEUCTBUU.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTIOIPaHHUKOB,
JuaMeTp Iapa.

Boruncasite mo  ¢gopmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiesienunena, Ky0a; HCHOJIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCIAATH O0BEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
MapajuieJICIIUIIC 0B, pelnaThb 3ada4i ¢ PCAJIbHbBIMU JTaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMALIHUIO.

IoBTOpEHME,
00001IEHME,
CHCTEeMATH3 AU

(20 1)

[ToBTOpEHHE OCHOBHBIX TOHATHII W METOJIOB KypcOB 5 U 6
KJIaccoB, 0000IIEHNE U CHCTEMATH3AIIAS 3HAHUH.

BoruuciasaTs 3Ha4eHMS BBIPAXKEHUH, COAEPKAIINX HATYPAJIbHBIE,
Leable,  MOJIOXKUTEIBHbIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOU,  BBINOJHATH
npeoOpa3oBaHusl 4YKMcCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

Bb10upaTh c1ocod CpaBHEHUSI YK CEIl, BHIYUCICHUM, IPUMEHATH
CBOIiCTBA apU(PMETHUSCKUX ICHCTBUHA I pallMOHATU3AIUU
BBIYMCIICHHI.

Pemath npocreiimme 3a1auu U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCcKHe 3HaHWsl U1 DPEIIEHUs 3ajad U3 JPYTHUX
IIPEIMETOB.

Pemars npocreiime 3a1a4m pasHbIMHU CIIOCO0OAMHU.
OcyuiecTBJIAATh CAMOKOHTPOJb BBIIOJHAEMBIX JEUCTBUM H
CaMOIIPOBEPKY Pe3yJIbTaTa BHIYMCICHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He menee 102 )

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4a0 M XCH

4acoB)
Yucna u [ToHsATHE paIMOHATLHOTO YHCIIA. CucTeMaTH3HPOBATH M 000TaIIATH 3HAHUS 00 OOBIKHOBEHHBIX
BbIYHCJICHHS. ApudmeTndeckre JEHCTBUS C PALMOHAIBHBIMU YHCIAMH. | U IECATUYHBIX IPOOSX.
PanmoHanbHbIE CpaBHeHUe, YIOPSA0YMBAHUE PAITHOHABLHBIX YHACE. CpaBHUBATH M yNOPSIA0YUBATHL APOOH, TpeoOpa3oBbIBas MPU
yucia CreneHb ¢ HATypaJIbHBIM MTOKA3aTEIICM. HEOOXOIUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 u)

Pemenne ocHOBHBIX 3aja4 Ha JpoOH, MPOLEHTHI U3 pealibHOMN

IIPAKTUKU.

[Ipu3Hakm  ETUMOCTH,  PA3JI0KEHUS
HaTypaJIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH. [Ipsmas
IIPONOPLUOHAIBHOCTH.

MHOXHUTEIN

OOBIKHOBEHHbIE B JIECSITUUHBIE, B YAaCTHOCTU B OECKOHEUHYIO
JECATHUYHYIO IPOOB.

IlpumensaTs  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI
BBIYHMCJICHUS 3HAa4YeHHIl APOOHBIX BbIPasKeHMM, COAEpKAILUX
OObIKHOBEHHBIE M  JECSITUYHBblE JApoOW: 3aMEHATh IpHU
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH H
OOBIKHOBEHHYIO JI€CATUYHOM, IPUBOJUTH BBIpAXXEHUE K (opMe,
HauOonee yNOOHOM i  BBIYUCIEHHH, MpeoOpa3oBBIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXKEHHE M JIeJICHHE JECSITUYHBIX




JIpo0Oei K IEHCTBHUAM ¢ TIENIBIMU YUCJIaMU (TIPYU HEOOXOAUMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

IIpuBoauTHL 4YMC/IOBble U OYKBEHHbIE NMPUMEPbI CTCIICHU C
HATypaJIbHBIM TIOKa3aTejieM, OOBACHAS 3HAYEHUS OCHOBAHUS
CTEIIEHU W I0Ka3aTelisl CTENEHU, HAXOIUTh 3HAYEHUs CTEIEHEN

Bia @' (2 — mo6oe PAIHOHAIBHOE YHCIIO, N — HATYPATbHOE
YHCJI0) C OMOPOH Ha CIIPABOYHYIO HH(POPMAITHIO.

[TonumaTe cMbICaA 3anMcH OOJbIIMX YHCEJ € NOMOIILIO
AecCATHYHBIX Apoleii U creneHel ynciaa 10, TpUMEHATH UX B
peajbHbIX CUTyalusiX.

IIpuMeHSITH IPU3HAKY JAETUMOCTH, PA3JIOKEHHUS HA MHOXKUTEIIN
HaTypaJIbHbIX YHCEIL.

Pemiath npocreiinme 3aa4u Ha 4aCTH, IPOLIEHTBI, IPOIIOPLIMH,
Ha HaXOXJIeHHe ApoOH (IIPOIEHTA) OT BETMYMHBI U BEJIMYUHBI 10
e npoOu (TpoIeHTY), IpoOu (MPOIIEHTa), KOTOPBIA COCTABISET
onHa BenuuuHa OT aApyrod. IlpuBoauTh, pa3dupars,
OLIEeHUBATH PA3JIMYHbIC PELICHUS, 3alIMCH PELIEHUN TEKCTOBBIX
3ajad.

Pacno3zHaBaTh U 00BSICHATH, OIIUPAsICh HA ONIPENEIICHUS, IPSIMO
MPOMOPLIUOHANIbHBIE U o0OpatHO MPOIMOPLUOHANIbHBIE
3aBHCHUMOCTH MEXAY BEJIMUYMHAMU; MPUBOAUTH MPUMeEPHI dTHX
3aBHUCHUMOCTEH W3 peaJpHOr0 MHpa, U3 JAPYruX Y4eOHBIX
IIPEIMETOB.

Pemare npocreiiniye nmpakTHKO-OPHEHTHPOBAHHBbIE 3aJadM
Ha  Ipo0M, TNPOLEHTHI, TNPAMYKW H  00paTHYIO
NPONOPUHOHAJIBLHOCTH, NPONOPLMH.

AJredOpanyeckue
BBIPasKeHU S
(27 9)

bykBeHnHbIe BelpaxeHnus. [lepemennsie. /[onycTrnmsle 3Ha4€HUS
nepeMeHHbIX. QOPMYIIBL.

[TpeobpazoBanre OYKBEHHBIX BBIPAKEHHM, PaCKpbITHE CKOOOK
U TIPUBE/ICHUE MTOT00HBIX CIIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIbHBIM ITI0KA3aTEIEM.
MHOro4eHsl. Crnosxenue, BBIYUTAHUE, YMHOKEHHE

OBaanern HA 0azoBoM YPOBHeE anredpanveckon
TEPMUHOJIOTHEH M CHMBOJIMKOH, NPHMeHSITh €€ B IIpolecce
OCBOEHHS yueOHOro MaTepHarna.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPDAKEHHMH IMPH 3aJaHHBIX
3HAYCHUSIX OYKB; BBITTOJHATH BEIYMCICHUS 110 (hOpMyIaMm.
BoInoHATH TpeoOpa3oBaHus LEIOTr0 BhIPAKEHHsSI B MHOTOWJICH




MHOTOWICHOB.  DOpMyJIbI  COKPAIIEHHOIO  YMHOKCHHS.
Pa3nosxeHne MHOrO4JI€HOB HA MHOYKHUTEIIH.

MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATH yMHOXXEHHE OJHOYJIEHa HAa MHOTOWIEH H
MHOTOWIEHa Ha MHOTOWICH, MPUMEHSITh (OPMYyJbl KBaJgpara
CyMMBI W KBaJpaTa pa3HOCTH C OINOPOH Ha CIPaBOYHYIO
UH(OPMALIHUIO.

OcyuiecTBJIATh PA3JI0KEHUE MHOIOYICHOB HA MHOMXHUTEIH
nyTéM BBIHECEHUS 32 CKOOKM OOIIEro MHOXKUTEJS, IPUMEHEHUS
GopMynBl  pa3sHOCTH  KBaJApaToB, (OPMYNI  COKPAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJISI PELICHMS
Pa3JIMUHBIX 3aaa4 M3 MaTCMaTUuKH, CMCKHBIX IMPEAMCTOB, U3
peanbHON PAKTHKH.

3HAKOMUTBCS € HCTOPHEl Pa3BUTHS MaTEMATUKU.

YpaBHenust
U HepaBeHCTBa
(20 v)

VYpaBHeHue, npaBuja npeoOpa3oBaHus YpaBHEHUS,
PaBHOCHUIIBHOCTh YPAaBHEHU.

JIluneliHoe ypaBHEHHE C OHOU MEpEMEHHON

MIEPEMEHHOM, PELICHUE JIMHEWHBIX YpaBHEHUH. Pemenue 3anaq
C TIOMOIIBIO YPaBHEHUN.

*JIuneliHoe ypaBHEHUE C ABYMS [IEPEMEHHBIMU U €T0 rpapuK™.
Cucrema 1ByX JTUHEHHBIX YPaBHEHHUH C IBYMS IIEPEMEHHBIMHU.
Pemienne cucrem ypaBHEHUN CIOCOOOM TIOJCTAHOBKH U
CHOCOOOM CIIOKEHHUSL.

Pemiath IMHENHOE ypaBHEHUE C OJJHOM IEPEMEHHOM, MPUMeH SIS
NpaBuJIa Iepexoia OT UCXOIHOIO YPABHEHHUs K PAaBHOCHIBHOMY
eMy OoJsee npoctoro Buja. [IpoBepsTh, ABISAETCS JIM KOHKPETHOE
YHCIIO KOPHEM YPaBHEHMUS.

Hoa0upars mpumepnl MHap YUCEN, SBILAIOMIMXCS PELICHUEM
JIMHEWHOTO YPAaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTponTh B KOOPJMHATHON IUIOCKOCTH TIpaduK JUHEHHOro
YpaBHEHUS C JIByMS INEPEMEHHBIMH (TpU HEOOXOIUMOCTU C
UCIOJIb30BAHUEM CMBICIIOBOI OMOpPHI); MONB3YACH TpaduKoM,
NPUBOAUTH NPUMeEPHI PELIECHUs YPAaBHEHUS.

Haxonuth pemeHme CUCTEMBI IBYX JIMHEWHBIX YpaBHEHHUU C
JIBYMsI IEPEMEHHBIMU C OTIOPOM Ha aJIrOPUTM YUE€OHBIX JEHCTBHIA.
CocTaBasiTh M pelIaTh YPAaBHEHHUE WIM CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IIOJYy4YEHHBIH pe3yibTaT C OIOpOM Ha
BOITPOCHBIN IIJIaH.

Koopaunarsl
U rpaQuKH.
DyHKIUH

Koopaunara Touku Ha mnpsMoi. YHMCIOBBIE NPOMEXKYTKH.
PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMOMN
IIpssMoyrosibHas cucTeMa KOOPAMHAT Ha IUIOCKOCTU. [IpumMepsl

H3o0paxatb Ha KOOpJAMHATHON pSAMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3alIUCHIBATH UX Ha alreOpanyeckoM si3bIKE.




(24 1)

rpaduKoB, 331aHHBIX (hopMynaMu. UTeHne rpadukoB peaabHbIX
3aBUCUMOCTEM.

[Tonstue Qynxuuu. I'padux Qynkmun. CBoiicTBa (yHKIHIA.
Jluneiinas  ¢ynkums. Iloctpoenue rpaduka JTUHEHHOMN

dynkuu. I'paduk Gynkuum y = kKX + b,

OTtMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJIMHATaM; CTPOUTHh TI'padUKHA HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OopMyllaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1abopaTOpUid.

[pumensTh, M3y4YaTh NPEHMYIECTBA, MHTEPNPETHPOBATH
rpaduUUecKuil Croco0 MpecTaBlIeHIs U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOH HH(OpMAIHH.

OcBauBaTh Ha 0230BOM YpOBHE MOHATHE (DYHKIINY, OBJIAIEBATh
(YHKINOHATIBLHON TEPMHUHOJIOTHEH.

Pacno3naBarhp juHeiHy0 QyHknuio Y = kx + b, omucwiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duimenToB K u b
(p1 HEOOXOUMOCTH C OMOPOM HA ATOPUTM MPABHIIA).
Crpoursb rpaduku JuHeHON QyHKIMHU, QyHKIHU Y = KX + b
Hcnoab3oBaTh HuppoBbIE pecypesl Ui IOCTPOEHUS IpauKOB
(GYHKIUHI U U3y4EeHUsI UX CBOWCTB.

[TpuBOAMUTE TPUMEPHI JIMHEHHBIX 3aBUCHMOCTEH B PEajbHBIX
nporeccax v SIBICHUSX.

IloBTOpEHME
H 00001IIeHNEe
(6 9)

[ToBTOpEeHHE OCHOBHBIX MOHSATUH M METOJOB Kypca 7 Kiacca,
000011IeHEe 3HAHU.

BbiOnpars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCICHUM,  MpeoOpa3oBaHUN  BBIPAXKEHWH,  pELICHUS
YpaBHEHHH PU HEOOXOIMMOCTH € HANPaBIIIONIEH TOMOIIBIO.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

PemaTs nmpocreiimme 3a1a4u U3 peajabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCcKHe 3HaHWsl U1 DPEIIEHUS 3a7ad U3 JPYTHUX
IIPEAMETOB.

Pemiats mnpocrteiiline TeKCTOBbIe 3a1a4d, CPABHUBATD,
BBIOHPATH CIOCO0BI PELICHK 3a1a4U.

8 kiacc (e menee 102 u)




Ha3zpanue
pasnesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

Yuciaau
BBIYHCJICHHS.
KBaaparusie
KOPHH

(154)

KBanparsblii kopeHb u3 uncina. *Ilonstue 06 nppalmoHaIbHOM
yucie. JlecaTuuHble TpUOINKEHNs UPPALUOHATIBHBIX YHCEIL.
JeiictButenpHblie uncia. CpaBHEHUE JEHCTBUTENBHBIX YUCENT™.
Apudmerndeckuii KBaapaTHBINH KOPECHb.

VpaBHeHue Buja X2 = a.

CaolicTBa apupMeTHIeCKuX KBaJIpaTHbIX KOPHEH.
[IpeoOpazoBaHne  4YMCIOBBIX  BBIPAKEHUH,  COJEPIKALIUX
KBaJIpaTHbIEC KOPHHU.

@opmMyaHpoBaTH onpeeaeHHe KBaJIpaTHOTO KOPHsA U3 4HCla,
apu(METUYECKOr0 KBaJPATHOTO KOPHS NPU HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

IIpumeHsiTH OlEpalMIO HU3BJICYECHHsS KBAaJpPAaTHOIO KOPHA W3
quCIla, HCMOJb3YS IIPU HEO0XOUMOCTU KAJIbKYJISTOP.
OuenuBaTrh KB3JpaTHbIE KOPHHU LEJIBIMH YUCIAMH U
JACCATUYHBIMU IlpO6$IMI/I.

CpaBHuBaTL M YNOPSAOYMBATHL  PAllMOHAJIBHBIE U
HppaluOHAJIbHBIC YHCJIa, 3allMCAHHBIC C ITOMOIIBIO KBAaAPATHBIX
KOpHEH npy He0OXOAMMOCTHU C HAIIPABJISAIOIIEH TOMOLIBIO.

UccnenoBary ypaBHEHHE X2 = d, HaxOoJWThb TOYHBIE U
npuOmKkEéHHBIC KOpHU ipu & > 0.

HccaenoBarh, cBoiicTBAa KBAaJpaTHBIX KOPHEH, MPOBOJISA
YHUCJIOBBIE DKCIIEPUMEHTBI C HCIIOIb30BAHUEM KaJIbKYJIATOpA
(KOoMTIBIOTEPA).

IlpuMendaTs CcBOMCTBA apH(MeTHYECKHX KOpHEH 1/
npeodpa3oBaHusi BbIPAKEHUI.

BbinmosHATL mpocreiimme npeodpa3’oBaHUs  BBIPAXKECHHUU,
COZIepXKaIIMX KBaJgpaTHbIE KOpPHU. BbIpakaTe IepeMeHHbIE U3
reoMeTpHUecKuX M (pu3ndeckux (GopMys npu HEOOXOJUMOCTH C
OIOPOI Ha MPABHUJIO.

BoruuciasaTs 3HAYEHUS BBIPAKECHUN, COACPKALIUX KBAIpaTHBIC
KOPHH, UCIIOJIB3YS IPU HEOOXOUMOCTH KaJIbKYJIATOP.
HUcnoab3oBath B XOA€ pelleHUs 3a7ad dJIEMEHTapHbIC
MIPEJICTABICHUSI, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HaKOMUTbBCA C UICTOPUEH pa3BUTHS MATeMATHKH.

Yuciaa n

Cremnens ¢ OCJIBIM ITIOKAa3aTCIICM. CTaH,Z[apTHa}I 3alluCh YHCJia.

®opMyJIMPOBaTH ONpeaeIeHHe CTEIIEHH C LIEIbIM [10Ka3aTeIeM




BBIYHCJICHHUS.
Crenenn

¢ IEeJBIM
nokasarejiemM
(74)

Pasmepsl 00BEKTOB OKpYysKaroUmiero Mupa (OT 3JIEMEHTApPHBIX
YacTUI] 0 KOCMUYECKUX OOBEKTOB), JUIUTEIBHOCTD IPOLIECCOB
B OKPY’KaloIlleM MUDE.

CBoIiCcTBa CTENEHU C LEJIBIM [TOKA3aTeIeM.

(mpu HEOOXOUMOCTH 1O BU3YaJIbHOU OTIOpE).

IIpencraBasaTh 3anuch OOIBIINX U MAJIBIX YHUCEN B CTAHIAPTHOM
Bujge. CpaBHHBATH 4YHCIa M BEJIMYMHBI, 3alUCaHHbIE C
KCIOJIb30BaHueM crerneHu 10.

Hcnoab3oBaTh 3amMch 4YHCEI B CTAHAAPTHOM BHAE JIA
BBIPQXEHHUS pa3MepoB OOBEKTOB, IJIUTEIBHOCTH IPOLIECCOB B
OKPY’KaIOIIeM MUDE.

@®opMyIHPOBATH, 3AMUCHLIBATHL B CUMBOJIMYECKOH (hopme U
WLIIOCTPUPOBATH NMPUMEPAMH CBOICTBA CTENEHU C LEJIBIM
nokasareineMm (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3YaJIbHOW OTIOPHI).

IIpumeHsiTh  cBOiicTBA CTENEHH N IpeoOpazoBaHUs
BBIPOKEHHM, COJIEpKAIIUX CTENEHU C IIeJIBIM TOKa3aTeleM C
UCIIOJIb30BaHUEM  CIIpaBOYHOW uHpopManuu. BbIMOJHATH
JAeHCTBHS C YHCIaMH, 3alMCAHHBIMU B CTAaHJIAPTHOM BHJIEC
(YMHOXXEHUE, JICIICHUE, BO3BE/ICHUE B CTCTICHB ).

Auredpanyeckue
BBbIpa/KeHUS.
KBaaparubii
TPEéXwiIeH

(S4)

KBagparHbiii TpéxwieH. Pa3nokeHue KBagpaTHOroO TpEXuieHa
Ha MHOXHTEIIH.

Pacno3naBarb  KBaJpaTHbIA  TPEXWIEH, YCTAHABIMBATh
BO3MO>XHOCTB €T0 Pa3JIOKEHUS Ha MHOXKHUTEIH.

PacknagbiBaTh Ha MHOMXKHUTENM KBaJApPaTHBIA TPEXWIEH C
HEOTPULIATENIbHBIM JUCKPUMHUHAHTOM TP HEOOXOJIUMOCTH C
OIOPOM Ha AIITOPUTM IIpaBUJIA.

Auaredpanyeckue
BbIPasKeHM .
Auare0dpanveckas
ApooL

(1549)

Anrebpanueckas ApoOb. JlonmycTUMble 3HaYeHUs IEPEMEHHBIX,
BXOJIALINX B aireOpandeckue BbipaxkeHusi. OCHOBHOE CBOMCTBO
anreOpanyeckoit 1poou. CokpaieHue Apooeil.

CrnoxeHue, BbIUHTaHUE, YMHOXEHHE U JieJIeHne
anreOpanyeckux ApoGeil. I[IpeoOpa3zoBaHue BbIpakeHU,
coJiepXaniux aaredpandeckue apoowu.

3anuceIBaTh anreOpanueckue BeipaxkeHus. Haxoaurb o0nacts
OTpeIeTICHUs PAIMOHAIIBHOTO BBIPAKECHUSI.

BbInogHATL YKCIOBBIE MOJCTAHOBKU U BBIYHCJISATH 3HAUCHUE
JpoOH, B TOM YHCIIE C TTOMOIIBIO0 KATBKYJISITOPA.
®opmMyanpoBaTh OCHOBHOE CBOMCTBO airedpanyueckoi ApoOu u
NPUMEHSTH €ro JJIs IpeodpazoBaHus ApoOeH.

BoInoJHATL JedcTBUsSE ¢ anreOpandyeckKuMu JApoOsSMHU TpU
HEOOXOAMMOCTH C HampaBsIomed momMoripio. [IpumMeHsaTsh
npeoOpa3oBaHus BBHIPAXKEHUN JUIS pelleHus 3a/1ad. BeIpamkaTth
nepeMeHHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKHUX,
OMHCHIBAIOIIUX OBITOBBIE CUTYallMH) MPU HEOOXOAUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHUS

(15 9)

KBagpatHoe ypaBHeHue. HemosHoe KBagpaTHOE ypaBHECHHE.
®dopmyna KOpHEH KBagpaTHOTO ypaBHeHus. *Teopema Buera™.
Pelienue ypaBHeHuUM, CBOASIIMXCA K KBaapaTHbIM. [Ipocreiiiime
JIpOOHO-pallOHATIbHBIE YPABHEHUSI.

Pemenne TEKCTOBBIX 3agad € TIOMONIBIO  KBAAPATHBIX
YpaBHEHUM.

Pacno3naBaTh KBaJpaTHbIC yPaBHEHUS.

3anuceiBaTh (opmysy KOpHEH KBaJApaTHOIO YypaBHEHUS;
peliaTh KBaJpaTHbIEe YPaBHEHHs] — IIOJHBIE U HENOJHbIE (C
UCTIOJIb30BAaHUEM CIIPABOYHON MHPOPMALINN).

IIpoBoauTs  mpocTeiliMe  HMCCJAEJOBAHMA  KBAJpPaTHBIX
YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaAPAaTHBIM, C IIOMOLIBIO
npeoOpa30BaHM U 3aMEHOM MEPEMEHHON C ONIOPOI Ha AITOPUTM
npaBuja.

Habnronate M aHaJIM3MpoOBATh CBSI3b MEXKAY KOPHAMHU U
Kod(duIMeHTaMH KBaJAPaTHOTO YPABHEHHUS.

*TIpuMeHsTh TEOpeMY Buera JUIs peLieHus
3a/1a4 (C UCIOIB30BaHUEM O0Opasia)™.

Pemats TekcTOBBIE 3aJa4d  aNreOpanvyeckuM CHOCOOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHUPOBKU YCIOBUS 33Jaud K
ayireOpanveckod MOJENIu MyTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXO/JMMOCTH €  HaNpaBisAIOIIEed  [MOMOINBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS aareOpsbl.

YpaBHeHus

U HEpaBeHCTBA.
Cucrembl
yYpaBHeHH

(13 v)

JluneitHoe ypaBHEHHE C ABYMs IEPEMEHHBIMH, €ro rpaduk,
IIPUMEPBI PELLICHUS] YPAaBHEHUH B LIEIIBIX YHUCIIAX.

Pemienne cucreM AByX JIMHEMHBIX YpPaBHEHHHW C JIBYMs
nepeMeHHbIMH. [IpuMmepbl pelieHns CUCTEM HEIMHEWHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.

*T'papuueckas  UHTEpHpeTalnus  ypaBHEHUS C  JBYMs
MEPEMEHHBIMH U CUCTEM YPABHEHMH C ABYMS NIEPEMEHHBIMU*.
Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHUH.

Pacnio3zHaBaTh JUHEIHBIE YPaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduku JMHEHHBIX YpaBHEHWH, B TOM 4HCIe
ucnoab3ysi uudposbie pecypcsbl (Ipy HEOOXOAUMOCTH C
OIIOPOil Ha arOPUTM Y4eOHBIX JeHCTBUIA).

PazanuaThs napajuiebHbIE U NEPECEKAIOIINECS MPSMBIE 110 UX
YPaBHEHUSIM.

Pemiath cuCTeMBbl JBYX JIMHEHHBIX YpaBHEHHH ¢ JByMs
IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematp npocTeiime CUuCTEMbI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOIUMOCTH C HarlpaBJIsIOLIeH
MTOMOUIBIO.

*TIpuBoauth rpaguyeckyl0 HMHTEPNPEeTAlMI0  PEIICHUS




YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUH C IBYMs
nepeMeHHbIMU. *
Pemathb TeKCTOBBIE 3a1a4H ANTeOPaAMYECKUM CIIOCOOOM.

YpaBHenust YuciioBble HEPABEHCTBA U UX CBOMCTBA. dopmyMpoBaTh cBoiicTBa YHUCIIOBBIX HEPaBEHCTB,

U HepaBeHCTBaA. HepaBeHcTBO ¢ 01HOM NepeMEHHON. JIMHElHbIE HEPaBEHCTBA C | WIUIIOCTPUPOBATh UX Ha KOOPIAUHATHOU IIPSIMOIA.

HepaBencTBa OJIHOM IMepeMeHHOM W ux pemeHue. Cucremsl JMHEWHbIX | [IpUMEHSATH CBOCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a/1a4.

(12 v) HEPABEHCTB C OJJHOM MIEPEMEHHOM U UX PELICHUE. Pemiath, JMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,

N300paxeHue pemeHus JIMHEHHOr0 HEPABEHCTBA U X CHCTEM | M300pakaTh pellieHue HepaBeHCTBA Ha YMCIIOBOM MPSMOIA.
Ha 4YMCIIOBOM IIPSIMOM. Pemiath cUCTEMbI JIMHEHHBIX HEPABEHCTB, U300pakaTh pellIeHue

CHUCTEMbI HEPaBEHCTB Ha YHCIOBOM NMPSIMOM MpU HEOOXOIMMOCTH
C BU3YaJIbHOM OIOPOM.

DOyHKUHUH. [Tonstue ¢yukuu. OOnacth ompeneneHuss U MHOXecTBO | Mcmosb3oBaTh  (QYHKIUMOHATBHYIO  TEPMHHOJOTHI) M

OcHoOBHBIE 3HaueHu# QyHkun. CriocoOsl 3a1anus QyHKITUH. CUMBOJIHMKY.

MOHATHS I'paduk ¢ynkuuu. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha|BbIYHCAATH 3HAYeHHs (QYHKIUH, 3a7aHHBIX (hopMylaMu (IIpH

(S v) rpaduke. HEOOXOJUMOCTH HCIOJB30BaTh KaJbKYyJSATOp); COCTABJIATH
TA0IUIbI 3HAYEHHI (YHKITUH.
CTtpouthb no Toukam rpagpuku QyHKINH.
OnuceiBaTh cBONMcTBa (QYHKIIMH Ha OCHOBE €€ rpaduyecKoro
NpEJCTaBICHUsT MpU  HEOOXOJUMOCTH C  HalpaBIsOLIEH
MIOMOLUIBIO.
Hcnonb3oBath  QYHKIMOHAIBHYIO  TEPMHUHOJIOTHIO  H
CHMBOJIHKY.
HccaenoBarh npuMepbl TrpaduKoB, OTPAKAIOIIMX peaTbHBIC
npoueccsl U sAsieHus. [lpuBoauTh NpHMepbI IIPOLIECCOB H
SIBJIEHU C 38JJaHHBIMH CBONCTBAMU.
Hcnoab30BaTh KOMNBIOTEPHBbIE POTPAMMBI [UIS IOCTPOCHHUS
rpadukoB QyHKIMI 1 U3yUYEeHHS KX CBOWCTB

DOYyHKIUH. Urenne u mnocTtpoeHue rpapukoB ¢ynkuuid. IIpumepsl | Haxoguthb ¢ momoubio rpaduka QyHKINY 3HAUEHUE OJTHOM U3

YucsoBbie rpadukoB QyHKIIHIA, OTPAKAIOIIUX PEATbHBIE MPOIIECCHI. paccMaTpUBaEMbIX BEJIMYUH 110 3HAYEHUIO IPYTOM.

byHkumnn DyHKINH, OIMCHIBAIOIINE PSMYIO u oOpaTHyl0 | B HeclnoXHBIX ciydasx BbIpazKkaTh (POPMYJIOH 3aBHCHMOCTH

99 MPOMOPILMOHANILHBIE 3aBUCHIMOCTH, UX Tpaduku. ['unepbona. |MexTy BETUIMHAMU.




I'padux GyHKINHN Y
dyakuuny = X2,y

X2

pellleHne ypaBHEHUHN U CUCTEM YpaBHEHH. ™

k
X3y = Vx Y =~ *rpauueckoe

OnuchiBaTh XapakTep W3MEHEHMsS OJHOM BEIWYMHBI B
3aBHCHUMOCTH OT U3MEHEHUS IPYron

Pacno3HaBarh BuIbl u3ydaemblx (yHknmidi. Iloka3biBaTh
CXeMaTH4YeCKH TII0JIO)KEHHWE Ha KOOPAMHATHOM IIJIOCKOCTH
rpaduKoB GyHKImit BHJIA: y = X2 y = x5,
y =V =T

Hcnoab3oBath PyHKIHOHAJBHO-TPA(HUYECKHUE
npeAcTABJEHHS IS PEIICHUS U UCCIIEI0OBAaHUS YPABHEHUH U
CHUCTEM YpaBHEHUM.

[Ipumensite MppoBBIE pecypehbl Uil NOCTPOEHUs I'padUKOB

GyHKIMIA.

IToBTOpEHUE
H 00001IeHNEe
(6 9)

[ToBTOpEHHE OCHOBHBIX MOHATHH W METOJOB KypcoB 7 U 8
KJIacCOB, 0000IIEeHE 3HAHUH.

IlpuMeHATH C€HMOCOOBI CPABHEHUS UHWCEJ, BBIYMCIICHH,
peoOpa3oBaHuil BbIPAXKEHUM, peIlIEHUs] ypaBHEHUH.
OcylmecTBIATh CAMOKOHTPOJIb BBIINOIHIAEMBIX JCHCTBUM U
CaMOIIPOBEPKY pe3y/ibTaTa BBIYUCICHUN, MPEOOpa3OBAHMUIA,
MOCTPOCHUH.

Pemiatp 3agaum W3 peaJibHOM KU3HHM, TPUMEHSATH
MaTeMaTUYeCKUe 3HaHUs [UIsS pelieHus 3aJad U3  JApYyrux
MIPEMETOB.

Pemiath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
peIIeHus 3a1a4u.

9 kjaacc (ae meHee 102 )

HazBanmue
pasnena (Tembl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHbIE BU/IbI 1eITEJIbHOCTH 00y4A0IIMXCH

4acoB)
Yucna u PamnmonaneHbIie uncia, *uppanoHabHBIC YMCIa, KOHEYHbIC U | Pa3BUBaTh MNpeacTaBJeHHsl O 4YHCIax: OT MHOXECTBa
BbIYHCJICHHS. OeCKOHEUHBIE JECSITUIHBIE Ipoowu. MHOK€eCTBO | HATypaJIbHBIX YHCEIl 10 MHOXKECTBA JICHCTBUTEIBHBIX YUCEIL.




JeiicTBUTEIbHBIE
qucaa
O w

JIEHCTBUTENILHBIX  YHCEN;, JEUCTBUTEIBHBIE YHCIA  Kak
OCCKOHEUHBIC JeCATHYHBIC JpoOu. B3auMHO oOJHO3HAYHOE
COOTBETCTBUE MEXK]ly MHOKECTBOM JICMCTBUTEIBHBIX YHUCEN U
MHOKECTBOM TOUYEK KOOPAMHATHOM MPSMOH.

CpaBHeHUE  JCUCTBUTENBHBIX  YHCEN, apuUPMETHUYECKUE
JIIEUCTBUSA C NEHCTBUTENLHBIMY YUCIAMH. ™

[TpubmmkEHHOE 3HAUCHUE BEIMIMHBI, TOYHOCTh MPUOITNKCHHSL.
Okpyrnenne uwmcen. [Ipukuaka #  OLIEGHKAa pPE3yJIbTaTOB
BBIUKCIICHHI.

O3HaKOMUTBCA c BO3MOKHOCTBIO MPEACTABIICHUS
JIEHCTBUTEIILHOTO YHCJIa KaK OSCKOHEYHOM JECATUYHON IpoOH,
NPUMEHSATHh JICCATUYHbIE TNPHUOIMKEHUS PAlMOHAIBHBIX |
HMppalyoOHaJbHbIX YUCE.

*3anucbIiBaTh, CPaBHMBAThH " YHOpPSi10YMBATh
JIIeHCTBUTENIbHEIE YHCIa™,

BbInoaHATL, codeTas YCTHbIE W IHCbMEHHBIE ITPUEMBI,
apudmernyeckue JIeiicTBUS C PALUOHAIBHBIMU YHCIIAMY;
HAXOJAUTh 3HAUYCHHUS CTEICHEM C IeJbIMH MOKa3aTeIIsIMH H
KOPHEH; BRIYUCJIATH 3HAUCHUS YUCIOBBIX BBIPAKCHUH.
[onyyuts mnpeacraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHuCces B MPAKTUYECKOU IeSITEIbHOCTH YeI0BEKa.
AHaJIM3UPOBATHL M [1eJaTh BBIBOABLI (IOCJIE€ COBMECTHOIO
aHAJIM3a) O TOYHOCTH MPHUOIMKCHUS JIEHCTBUTEIBHOIO YHCIIA
P PEILICHUH 3a/1a4.

OxkpyriasiTh ICUCTBUTEIBbHBIE YNCIA, BBINOJHATH NMPUKHUAKY
pe3ynbTaTa  BBIYMCICHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPKEHUM.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

YpaBHeHust

U HepaBeHCTBA.
YpaBHeHust

¢ OIHOM
nepeMeHHOn
(14 v)

JIuneitHoe ypaBHeHHe. PemieHne ypaBHEHUMN, CBOISIIMXCS K
JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASIMIMXCS
K KBaJIpaTHbIM. BUKBaipaTHbIEC ypaBHEHHUSI.

*TIpumepsl pelieHUs ypaBHEHMH TpeTbed M ueTBEPTOU
CTerneHen pa3noKeHHeM Ha MHOKUTETH. ™

Permenne npoO6HO-pallMOHATBLHBIX YpaBHEHUH.

Pemenne TeKCTOBBIX 3a71a4 anreOpandeckKuM METOIOM.

OcBauBaTh, 3alOMHHATL M MNPUMEHATH Trpaduyeckue
METO/Ibl TIPH PEIICHUH ypaBHEHWH, HEPAaBEHCTB M MX CHUCTEM
(mpy  HEOOXOOUMOCTH C ONOPOH Ha aJIropuT™M Y4eOHBIX
JEeNCTBUI).

Pacno3naBath 11eJ1bI€ U IPOOHBIC YPAaBHEHHUS.

Pemiats JMHeliHble W KBajJpaTHble YPaBHEHHs, YPaBHEHUS,
CBOJMIIMECS K HHUM, MpocCTellne JpoOHO-palliOHATIbHbBIE
YpaBHEHWS.

IpenaaraTs BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0Cy:KIaTh HX M pelaTrh TEKCTOBBIC 3aaddl Pa3HBIMH
croco6ami.

3HAKOMUTBCS € HCTOPHEH Pa3BUTHS MaTEMATUKU

YpaBHeHust

JluHeliHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU U €r0 TpaduK.

OcBauBartb u NPpUMECHATDH HpI/IéMBI pemieHusd CUCTEMbI ABYX




U HEpaBeHCTBA.
Cucrembl
yYPaBHEHUI

(14 4)

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU U
e pemenue. PemeHue cucreM ABYX YpaBHEHUH, OJHO W3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH CTEIIEHHU.
['padmyeckass uHTEpHpeTAlUsl CHUCTEMbl YPaBHEHHH C JBYMS
IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4u aNredpandeckum crocoOom.

JIMHEUHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHU, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBIISCTCS JIMHEHHBIM
(o BU3yaJIbHOM omope).

Hcnonb3oBaTh (QYHKIIMOHATBHO-TpAQUUYECKUE TPEICTABICHUS
JUISL pellieHHs ¥ UCCJIe/IOBAaHMsl YPABHEHUH U CUCTEM.
AHAJIM3HPOBATH TEKCTHI 3224, pellaTh UX aIredpandecKuM
CHOCOOOM: MEPeXOAUTh OT CIOBECHOH (HhOPMYITHPOBKU YCIOBHS
3a71a4M K anreOpandecKoil MOAEIH MyTEM COCTABIICHUS CHCTEMBI
YPaBHEHUI; pemIaTh COCTaBJICHHYI0 CHCTEMY YpPaBHCHHUI;
HHTEPNPETHPOBATH PE3YIIbTaT.

3HAKOMHUTBCS ¢ UCTOPHEH PA3BUTUS MAaTEMaTHKU

YpaBHeHust

U HepaBeHCTBA.
HepagencrBa
(16 u)

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

JInHeiHbIe HEPaBEHCTBA C OAHON NEPEMEHHOM M UX PEILLICHHE.
Cucrtembl TUHEHHBIX HEPABEHCTB C OJAHOW MEPEMEHHOM U HUX
pelenue.

KBaapaTHble HEPABEHCTBA U UX PELLIEHUE.

I'paduueckass  uHTEpHpeTanMss  HEPABEHCTB M CHUCTEM
HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

Yurarb, 3anMchbiBaTh, INOHHMAaThb, HHTEPIPETHPOBATH
HEpPaBEHCTBA; UCIIOJIb30BATH CUMBOJIMKY U TEPMUHOJIOTHIO.
BoinosnsaTh 1peoOpa3oBaHusl HEPABEHCTB, MCMOJIb30BATh IS
1peoOpa3oBaHus CBONCTBA YMCIOBBIX HEPABEHCTB.
Pacno3zHaBaTh JUHEIHbBIE U KBaJPaTHbIC HEPABEHCTBA.

Pematrh,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMbBlI  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJpPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh IIOJIYYCHHBIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YHCIOBOM TPAMOHM, 3amMChIBATH PEHICHHE C IOMOUIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPABEHCTBA, MCMOJIb3Ys TIpaduyecKkue
IIPEJICTaBIICHHUS.

OcBanBaThb W TNPUMEHATHL HEPABEHCTBA IIPpU PEIICHUU
pa3IMYHBIX 33[a4, B TOM YHMCJIE IPAKTUKO-OPHUEHTUPOBAHHBIX.

DOyHKIUHT
(16 9)

KBanpatuunas gynkuus, e€ rpaduk u coiictBa. [lapabona,
KOOPJIMHATHI BEpIIMHBI MapaboIIbl, 0Cb CAMMETPHH MapadoIIbl.
Crenennble GyHKIMY C HATYpaIbHBIMU IMOKa3aTeNs MU 2 U 3, UX
rpaduKu 1 CBOMCTBA.

Ipaduxu Gynkumii:y = kx,y = kx + b,,y = ax?,y = ad,y

Pacno3naBarTh BHIBI H3y4aeMbIX (YHKIUi; HILIIOCTPHPOBATH
CXeMaTHYeCKH, 00BSICHATh PACIOJIOKEHNE HAa KOOPIMHATHOM
I0CKOCTH rpadukoB GyHKIwmid Buga: Y = kx,y = kx + b,,y =
ax?, y = ax,
_ _k .
Y = /X, ¥ = — B 3aBUCHMOCTH OT 3Ha4eHU# KO3()PHUIMEHTOB;
X
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=
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OIIMCBIBATh UX CBOWCTBA.

Pacno3naBaTh KBaJpaTHUHYO QYHKIHIO 110 GopMyJe.
I[puBoauTh mNpUMepPbl KBAJIPATHUYHBIX 3aBUCUMOCTEH U3
peanbHOW )KNU3HU, (QUIUKH, TEOMETPHUH.

BoisiBasiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOM
Gyakimu Yy = ax> + bx + ¢ (Ipy  HEOOXOAMMOCTH ¢
HAIPAaBJIAIOIIEH TOMOIIBIO).

CtpouTh 1 1300pakaTh cXeMaTH4eCKH rpadMKN KBaPaTHUHBIX
(yHKumii, 3aaHHBIX GopMynaMu Bugay = axZ, y = ax? + q, Y
=a(x +p) y=ax’ + bx + Cc (mpu HEOOXOAUMOCTH C
BU3YaJbHOU OMOPOIA).

AHAJTU3NPOBATH H IPUMEHSATH CBOICTBA N3YUEHHBIX (YHKLUH
JUIA WX TOCTPOEHHS, B TOM YHCJIE C IMOMOIIBIO HU(POBBIX

pPeCypCOB.

YucjioBble
MOCJIeA0BATEIBHOC
TH

(15 9)

ITonsiTHE YMCIIOBOM ITOCIIEIOBATEIBHOCTH.

3amaHue MOCIeq0BaTeNIbHOCTH PEKYpPpeHTHOU GdopMynoil u
dbopmyI0ii N-TO YJIeHa.

ApudmeTrndeckas U reoMmeTpuueckas nporpeccun. Dopmynsl -
ro wieHa apu(pMeTHyecKoil M TeoMeTpHUYECKOM Mporpeccui,
CYMMBI IIEPBBIX N YICHOB.

*N300pakeHne WICHOB apu(PMETHUYECKON W TeOMETPHUECKOM
MIPOrpeccuil TOUKaMH Ha KOOPAUHATHOM MIIOCKOCTH.
JIMHENHBIN U YKCIIOHEHIIMATIBHBIA POCT.

Crno>xHbI€ MPOLIEHTHL. *

OcBauBath n NPpUMEHATb WHJCKCHBIC 0603Ha‘~I€HI/I$I, CTPOMTH
pe4eBbi€ BbICKA3bIBAHUA C HCIIOJIb30OBAHHUEM TCPMHUHOJIOTUU,
CBSI3aHHOM C MOHITHUEM II0CJIEI0BATCILHOCTH.

AHaJ'lI/I3I/IpOBaTI> CI)OpMYJ'Iy N-ro 4jieHa I0CJIeJ0BATCIbHOCTHU NN

PEKYPPEHTHYIO bopmyy U BBIYHCIATH YJICHBI
MOCJIEA0BATEIBHOCTEH, 3aJaHHBIX  JTHUMH bopmynamu.
YcranaBiauBathb 3aKOHOMEPHOCTH B MMOCTPOCHUU

IIOCJIEZI0BATENbHOCTH, €CIU BBINMCAHBI TIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3snaBath  apuMETHUYECKYIO M T'€OMETPHUYECKYIO
IIPOTrPECCUU NIPU Pa3HBIX COCO0AX 3aJaHMs.

Pemars 3amaun ¢ wucnonab3oBaHMeM (opMyn N-ro uieHa
apudmeTnyeckoil M TEeOMETpPUYECKON Mporpeccuii, CyMMBbI
MEPBBIX N YWIECHOB C OMOPOH Ha CIPaBOYHYIO HHPOPMALIHIO.
*W300paxkaTh WICHBl IIOCIENI0BAaTENIbHOCTH TOYKaMU Ha
KOOPJIMHATHOH MJIOCKOCTU™.

PaccmaTpuBaTh NnpuMepbl IPOLECCOB M SIBJIEHUH U3 pealbHON
KHU3HU, WUIIOCTPUPYIOLIME HM3MEHEHHE B apU(PMETHYECKOH
MIPOrPEeCCUd, B TEOMETPUYECKOW Mporpeccuu; *u3o0pakaTh




COOTBETCTBYIOIINE 3aBUCUMOCTHU TpapuuecKu™.

Pemiate mpocreiimme 3aja4u, CBS3aHHbIE C YHCIOBBIMU
HOCJICAOBATEIBHOCTSIMYA, B TOM YHCJIE 33Ja4d W3 peabHOM
KM3HM € WCIONB30BaHMEM  LUQPPOBBIX  TEXHOJIOTHH
(97EKTPOHHBIX TaONUI, TPahUIECKOTO KAIBKYIATOpA U T.IL.).
*PemiaThb 33J1a41 Ha CJIO0XKHbIE IPOLIEHTHI, B TOM YHCJIE 33Ja4H U3
peasibHOM MPAKTUKHU (C UCIIOIb30BAaHUEM KaJIbKYJISTOpaA).™
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS MATEMaTHKH.

[MoBTOpEHME,
00001meHMeE,
cHCTeMATH3aIus
3HAHHH

(18 u)

UYucna u BbIYMCIeHHs (3aIUCh, CpaBHEHHUE, JEHCTBUS C
JIEMCTBUTEIIbHBIMU YUCJIAMH, YMCIOBas MpsAMasi; IMPOLICHTHI,
OTHOLIECHHUSI, IPOIOPLIMH; OKPYIJIEHUE, TPUOIMKEHNE, OLIEHKA;
pelleHne TeKCTOBBIX 33/1a4 apu(METHIECKUM CIIOCOO0M).

Auredpanyeckue BbIpaKeHUsI (mpeoOpazoBaHue
anreOpandecKrX BBIPAKEHHUH, JOMYCTUMBIC 3HAYSHHUS).
@OyHknuu (IOCTPOEHHE, CBOMCTBAa H3YYEHHBIX (DYHKIMH;
rpaduyueckoe penieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTh TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
Omepaly HaJl MHOXKECTBAMH; MCIIO0JIb30BaTh Tpaduueckoe
MPECTABICHUE MHOKECTB ISl ONIUCAHUS PEAIbHBIX ITPOLECCOB U
SBIICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.
AKTyaJIM3MpoOBaTh TEPMHUHOJIOTHI0O U OCHOBHbIE JeHCTBUS,
CBSI3aHHbIE C YHCJIAMH. HATYpPaJlbHOE YHUCIO, NPOCTOEC U
COCTAaBHOE YMCIIA, JECJIUMOCTh HATypPaJbHBIX YHCEN, MPU3HAKU
JIEIUMOCTH, 1LIEJI0€ YHUCIIO0, MOAYJdh 4YHCIa, OOBIKHOBEHHAs U
JECATUYHAS APOOH, CTAaHIAPTHBIA BUJ YUCIIA, apuPMETHUSCKUN
KBaJIpaTHbI KOPEHb.

BbInoJHATH 1eldCTBYUS, CPABHUBATH U YIIOPAA0YMBATH YUCIIA,
MPEJACTAaBISITh YUCIAa HAa KOOPAMHATHOM IIPSMOW, OKPYIJIATH
YlUCa; BBINOJHATH TPUKHAKY M OLEHKY pe3yibTara
BBIUMCIICHHUH.

PemaTh TekcToBbIe 32124 apu(PMETUUECKAM CITOCOOOM.
Pemars npakTuyeckue 3axa4u, CoAepKallue MpoOLEeHTI, JOJIH,

YacTH, BBIpAXKAIOLIUME 3aBUCUMOCTU: CKOPOCTb — BpeMsS —
paccTosHue, IIeHa — KOJIMYECTBO — CTOMMOCTb, O00BEM
paboThl — BpeMsi — MPOU3BOAUTEIHLHOCTh TPYAA.

Pa3ouparh peanbHble KU3HEHHbIE CUTyallud, GOpMYJIMPOBATH
X Ha A3BIKE MaTEMAaTHUKH, HAXOAUTHb peIHeHI/Ie, HpI/IMeHSISI
MaTeMaTUYECKUN anmnapar, HHTEePIPEeTHPOBATH PE3YyIbTaT
OnepupoBaTh NOHATHAMM: CTCIIEHb C IENBIM ITOKa3aTeleM,
apudmeTnyeckuit KBaJIpaTHBII KOPEHb, MHOTI'OYJIEH,
anredpandeckast ApoOb, TOKIECTBO.




BbINOJHATL OCHOBHBIEC AefCTBHMS: BBIIOIHATH PACUETHI I10
¢dopmynaM, npeoOpa3oBbIBATH IElble, APOOHO-PALMOHAIbHBIC
BBIPQXEHUSI U BBIPAXEHUS C KOPHSMHM, pEa30BbIBATh
pas3ioKEHUEe MHOTOYJIeHa Ha MHOXHTEIM, B TOM 4YHCIE C
UCTOJIBb30BaHUEM (OpPMyN pasHOCTH KBagpaTOB W KBajpaTa
CYMMBI U pa3HOCTH (C ONOPOH Ha CHPaBOYHYIO MH(OpMAIUIO);
HAXOJUTh JONYCTUMBIC 3HAUEHHUS IMEPEMEHHBIX IS JPOOHO-
palMOHAIBHBIX BBIPAKEHHM, KOPHEH.

MopaeaupoBaTh C MOMOIIBIO (OPMYNT pealbHbIE MPOLECCHl H
SIBJICHUS.

OnepupoBath noHATHAMU: QYHKIHS, TpaduK QYHKIUN, HYITH
(GyHKLIMH, T[POMEXYTKHM 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS
GbyHKIIH.

AHAJIN3UPOBATh, CPABHUBATh, 00CYKIaTh CBOMCTBA (YHKIIHIA,
CTPOUTH UX TpadUKU.

OnepupoBaTh NOHATHSIMH: TPSIMas MPONOPLUOHATIBHOCTD,
oOpaTtHass  MPONOPLUUOHAIBHOCTb,  JIMHEWHas  (QyHKLuS,
KBajipaTHuHas QyHKIus, napadoia, runepooa.

Hcnoan3oBath rpadguku [UIs OIPEIEICHUSA CBOWCTB, IIPOLIECCOB
U 3aBUCHUMOCTEH, s pelleHus 3aaad H3 JPYyrux ydeOHBIX
IIPEIMETOB M PEalbHON XU3HU; MOAETHPOBATH C IOMOUIBIO
rpauKoB pealibHbIE MPOLIECCHI U SBICHUSI.

Boipaxath ¢opMyJiaMu 3aBUCUMOCTH MEXY BEIMUMHAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (I1I0O 'TOJAM OBYYEHUA)

7 knacc (He MeHee 68 u)

Ha3Banue
pa3nena (TemMbl)
Kypca (4uciao

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS




4ac0B)

IIpocTreiimmue [Ipocreiimue reoMmeTpuueckue 0ObEKThI: TOUKU, IPSIMbIE, JIyud | POPpMYJIMPOBATH OCHOBHBIC MIOHATHUS U OIPEICICHHUS.
reoMeTpuyeckne U yribl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YCHHBIE  TeOMETpUYecKue  (QUrypsi,
urypsbi CMexHbIE U BEpTUKAJIBHBIE YTJIbL. onpeneJsiTh HUX B3aUMHOE PAaCIOJIOKEHUE, BbINOJHATH
U UX CBOMCTBA. Pabota ¢ npocTteiimmMu 4yepTexamu. 4epTEX MO YCIOBHIO 33/1auu (C HUCIOJIH30BAHHEM CMBICIOBOM
HN3mepenue W3mepenune JMHEHHBIX W YIJIOBBIX BEJIMYUH, BBIYUCIICHUE |OMOPHI: HABOSAIIME BOIPOCHI W/WJIM aIropuTMa YyueOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JIeUCTBHI).
BeJIMYMH [lepumerp u  mnomwaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiie NOCTPOCHUS C TOMOUIBIO IUPKYIS U
(14 4) IIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsiTh JIMHEWHBIE U YTIIOBBIE BETUYNHBI TEOMETPUUECKUX U
NPAaKTUIECKUX OOBEKTOB.
Onpenensitb «Ha TJa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOIUTH IPYOYI0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7aun Ha BBIYMCIICHHE JJIMH OTPE3KOB M BEIUYUH
YTJIOB.
PemaTp 3a/1auu Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
¢uryp.
IMpoBoauTh KIaCCU(PUKALHUIO YTIIOB, BBIYMCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHbIE HEOOXOAUMbIE
JIOKa3aTeJbHbIE PACCyKICHHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMEeTPHH.
TpeyrojbHukH [lonsiTMe O paBHBIX TpPEyroJbHUKAX M  MepBUYHbIE | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYTrOJbHUKOB Ha TOTOBBIX
(22 v) MPEACTABJICHUSI O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|uepTrekax (C yKazaHHEM NPHU3HAKOB) MPU HEOOXOJUMOCTH C

IIPU3HAKa PABEHCTBA TPEYT OJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJBHBIX  TPEYrOJIbHUKOB.
CBOIiCTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOEIpeHHbIE U PABHOCTOPOHHME TPEYroabHUKU. [Ipu3Haku
U CBOMCTBA paBHOOEPEHHOTO TPEYrOJbHHKA.

[IpoTtuB OonblIeli CTOPOHBI TPEYTOJbHUKA JIEKHUT OOJIBIIMNA
YT OJL

[Ipocrelilinie HEpaBEeHCTBA B T€OMETPHH.
TpeyroiapHuKa. HepaBeHCTBO ToMaHOR™.

*HepaBeHcTBO

BU3YyaJIbHOU OIIOPOM.

BoiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmMyIMpOBaATH ornpeeNeHus: OCTPOYTOJIBHOTO,
TYHOYTOJIbHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEJUaHbl TPEYroJbHUKA; CEPEIMHHOr0 MEpIEeHIUKYIsIpa

OTpe3Ka; NepuMeTpa TpPEeyrojbHUKA IMPU HEOOXOJUMOCTU C
ONOpOI Ha aJITOPUTM IpaBUJIA.




[IpssAMOYTOJIBHBIN TPEYTOJILHUK € yrioMm B 30°.
[lepBble MOHATHS O JOKA3aTEIBCTBAX B TEOMETPHH.

@®opmMyaupoBaTh CBOWCTBA M TNPU3HAKA PABHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouTh 4epTeKHU, peliaTh 3aa4M C IIOMOIIbIO HAXOXKICHHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs MIpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajadax (C MCIIOJb30BAaHHEM CMBICIOBOH
OTOpBI: HABOJIIME BOMPOCH H/MIM QITOPHUTMAa y4eOHBIX
JIEHCTBHI).

Hcnoab3oBaTh IUQPPOBBIE PECYPCHl IAJsl  MCCIAET0BAHUS
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHs T€OMETPHUHU.

IMapaieabHble [TapamiensHple npsiMble, uMX cBolcTBa. Hakpect nexamue, | @opMyJupoBaTh  NMOHATHE  MAPAUICIBbHBIX  NPSAMBIX,
npsiMble, CyMMa COOTBETCTBEHHbBIE U OJIHOCTOPOHHUE YIJIbl (00Opa3oBaHHbIE IPU | HAXOAMTH IPAKTUUYECKHUE IPUMEPHI.
yIJ10B nepeceyeH! MapaiiebHbIX MPSAMBIX CEKYILEH). M3yyaTh CBOICTBa YIJOB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHUKA [Tpu3sHak  napauIeTbHOCTH  NPSAMBIX  YE€pe3  PaBEHCTBO |MapajUIeIbHBIX MPSAMBIX CEKYIIEH
(14 v) paccTOsTHUM OT TOYEK OJHOM NMPSAMOU 1O BTOPOM MPSMOI. IIpoBoauTs pokazarenbcTBa. POpMyJIHPOBATH TeopeMy
CymMmMa yIJIoB TpeyroJibHUKa U MHOTOYTOJIbHUKA. [apajuIeIbHOCTU  JIBYX HpPSIMBIX C  TIOMOLIBIO  YIJIOB,
BHeninue yriel TpeyrojapHUKa 00pa30BaHHBIX MpPH MEPECEUCHUU OTUX TNPSAMBIX TpETber
IPSAMOM.
BbiunciasaTs CyMMY YIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxoauth uucioBble U OYKBEHHbIE 3HAUYE€HHsS YIJOB B
rEOMETPUUYECKUX 3a/ladaX C MCIIOJIb30BAaHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHHU.
OkpyKHOCTH OKpy’KHOCTb, XOPJIbl U TUAMETPHI, UX cBoiicTBa. KacaTenbHas k | @PopMyJupoBaThL  ONpedeeHus:  OKPY)KHOCTH,  XOPJbl,
U KpYT. okpykHOCTH. OKpY)XHOCTb, BNMCaHHass B yroi. *TloHsTHe o|auamerpa M KacaTeIbHOM K OKpykHOcTH. HM3ydaTh HX
I'eomerpuueckue |I'MT, npumeHenue B 3amayax. buccekTtpuca u CepelVHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
MOCTPOCHUA NEePIEHIUKYIISAP KaKk TEOMETPUIYECKHE MecTa TOUeK™. HccnenoBathb, B TOM YKCIIE HCHOJIB3YSl HH(POBbIE PECYPCHI:
(14 4) OKpy»XHOCTb, OIIMCaHHAsl OKOJIO TPEYroJIbHUKA. BrMcaHHas B|OKPY)KHOCTb, BIMCAaHHYK0 B yroJ; LEHTP OKPYKHOCTH,

TPEYTOJIbHUK OKPYKHOCTb.
[Ipocreiinue 3a7a4u Ha MOCTPOEHUE.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nina nmokaszarenbcTBa TEOpeM O
nepecedyeHn OUCCEKTPUC YTIIOB TPEYTrOJIbHUKA U CEPEAMHHBIX




NEPIEHAUKYJIIPOB K CTOPOHAM TPEYrOJbHHUKA C IIOMOIIBIO
I'MT.*

OBJaaneBaTb NOHSATUSIMM  BIKHCAaHHOM MW  ONMCAaHHOM
OKPYXKHOCTEH  TPEYrOJbHUKA, HAXOAUTH LEHTPBl OTHUX
OKPYKHOCTEH C OIIOPOM HA allrOpUTM IIpaBuUIa.

Pemiate OCHOBHBIC 3aJa4¥ HA NMOCTPOEHHE: YIJIa, PABHOI'O
JJAaHHOMY; CEpEJUHHOIO IEPHEHAMKYJApa JAHHOIO OTPE3Ka,
OpsAMOM,  MNpPOXOJALIEH  4Yepe3  JaHHYH0  TOYKYy U
NEPIEHANKYIISIPHON JTaHHOW NPSMON; OHUCCEKTPUCHI JaHHOTO
yrja; TPEyroJbHUKOB [0 pPa3jJu4HbIM 3JEMEHTaM IpHU
HE0OXOIMMOCTH C HAaNPaBJISAIOUIEH TOMOIIBIO.

3HAKOMHUTBLCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

[MoBTOpEHME,
00001IeHne
3HAHMH

(4 4)

[ToBTOpeHne u 00001IEHNE OCHOBHBIX MOHSATUN U METO/OB
Kypca 7 kiacca.

Pemiath 3aga4yd Ha INOBTOPEHHUE, WLIIOCTPUPYIOIIME CBS3U
MEXy pa3InYHBIMU YaCTAMHU Kypca.

8 kiacc (He meHee 68 4)

Ha3Baunmue
paszaesia (TeMbl)
Kypca (4HMcJ10

OcHoBHOE CoAEpKaHue

OcHoBHbIE BUbI JIeITEJIbHOCTH 06yqa101unxcn

4acoB)
Yeroipéxyroasuuk |IlapannenorpaMM, ero npusHaku u cBoiictBa. YacTHsle ciaydau | A300pamxaTh U HAXOAUTH HA YEPTEkKaX UETBIPEXYTOIbHUKU
" napajuieJIorpaMMoB  (TMIPSAMOYTOJIBHUK, pPOMO, KBaJApaT), HX |pa3HbIX BUJOB U UX DJIEMEHTHI.
(12 9) NpU3HaKU U cBoiicTBa. Tpamnernus. PaBHoOokast u npsimoyroibHast | @opMyJaupoBaTh onpeeeHus: napajienorpamma,

Tparneuuy.
*V nBoenue meauansl. LlenTpanbHas cummeTpus™

MpsIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpameluu, paBHOOOKON
TpaIenuy, IpSIMOYTrOJIbHOM Tpareuu.

Hcnoabp3oBarh 1NpH  pelieHHMH MPOCTEHINMX  3a1a4
MIPU3HAKHA U CBOMCTBA: Mapajuieorpamma, npsMOyrojJbHUKA,
pomOa, KBajgpara, Tpameuuud, paBHOOOKOW Tpameuuu,




IIPSIMOYTOJIBHOM TpaIeLuu.

I[IpuMeHATHL MeTOA YIBOCHHS MEAHMAHBI TPEYTrOJbHHKA C
OIIOpPOM Ha AIITOPUTM IIpaBUIIA.
Hcnoan3oBaTh 1IUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX (UTYP.
3HAKOMHUTBHCA ¢ UCTOPUEH pa3BUTHS reOMeTPHUM.

I UCCIICAOBAHUA

Teopema ®aJieca

*Teopema Daneca u Teopema O MPOMOPIUOHATBHBIX OTPE3Kax.™

IIpoBoaUTH MOCTPOEHMS C IIOMOLIBIO LUPKYIIS U JTUHEHKHU C

U TeopeMa 0 Cpenssis muHusA TpeyrojibHUKA. Tpanenus, €€ cpefssst IMHUA.  |Ucnosb3oBaHue  Teopembl  dameca U Teopembl O
nponopunoHadabH |*I[IponopunoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLHUOHAIBHBIX  OTPE3KAX, CTPOMTh  YETBEPTHIH
bIX OTpe3Kax, IIPONOPLUOHAIIBHOTO OTPE3Ka. IPOMOPILUOHANIBHBI OTPE30K C OMNOPON Ha 3PUTEIHHYIO
nojao0HbIE CBoiicTBa IIEeHTpa Macc B TPEYTOJIbHUKE. HarJIsiJHOCTb.
TPeYroJbHUKH [TonoGuble  TpeyronbHMkM.  Tpu  npuszHaka  nojgo6us | HaxoauTh MOA0OHbBIE TPEYTOJBHUKN Ha TOTOBBIX YEPTEXKAX C
(15 9) TpEyroJibHUKOB™. [IpakTHiyeckoe mpuMeHeHHE. YKa3aHUEM COOTBETCTBYIONIMX NPHU3HAKOB TMOMOOHS TIpH
HEOOXOIMMOCTH C BU3YaJIbHON OIOPOH.
Pemath 3agaum Ha TOAOOHBIE TPEYTOJIBHHUKH C TOMOIIBIO
CaMOCTOSITEJIbHOTO IIOCTPOCHMSI YEPTEXEH U HAXOXKIACHUS
HOJOOHBIX  TPEYrOJIbHUKOB  IpPU  HEOOXOAMMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.
IIpoBoauTh 10Ka3aTEIBCTBA C UCIOJIB30BAHUEM ITPU3HAKOB
oJ00MsT HECNOXKHBIX T'€OMETPUUYECKHX 3a/ad C ONopoil Ha
QJITOPUTM yUEOHBIX JEHCTBHI.
IlpumeHsiTh  TOJYYEHHBIE  3HaHWS [P PEIICHUU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 IpU HEOOXOJUMMOCTHU
C HaIpaBJISAIOUIEH TOMOIIBIO.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHA T€OMETPHH.
Ilnomans. [TonsiTue 06 001IeH TEOPUHN TUIOLIA/IH. OBjageBaTh NMEePBHYHBIMH NMpPeEACTABJIEHUAMH 00 0O0uIeit
Haxo:xnenue @opmynbsl AN IUIOMIAAM TPEYrojbHUKA, MapajielorpaMMa. [Teopur Iomann (Mepbl), ¢(opMyJHPOBATHL CBOWCTBA
JIomaei *OTHoLIeHNE TUIOMAAeH TPEyroJbHUKOB ¢ OOIIMM OCHOBAHUEM |IUIOIIAAN, BBIACHATH UX HATJISAHBIN CMBICI.
TPeyrojbHUKOB WM 00111l BBICOTOM. [lpumensats  Qopmysnsl  IUIOMIAAM  Mapajlienorpamma,
¥ MHOTOYTOJIbHBIX |Bbluncienue miuomaneit cioxHbIX (GUryp uepe3 paz0OMeHUE Ha|TpEYroJibHUMKA, Tpameudd ¢ ONOopod Ha  CIPaBOYHYIO
¢uryp. [lnomaau |4acTH U JOCTpOeHUE. ™ nH(pOpMaIIHIO.
nono0HbIX puryp |Ilnomanu ¢uryp Ha kiaeryatoit Oymare. IIpumensaTs bopmyIbl IUIOIIAN BBIITYKJIOTO




(14 1)

[Tnomaau nogo6HbIX Guryp. Beruucienue miomaaen. 3anaun ¢
NPaKTHYECKUM CojepKaHueM. *PemieHue 3amad ¢ MOMOIIBIO
METO/1a BCIOMOTaTeIbHON IIJI0Laan. ™

YeTBIPEXYTOJIbHUKA Yepe3 JAUAaroHalu M YroJl MeXIy HUMHU C
OIIOPO¥ Ha CIIPABOYHYIO HH(POPMAITHUIO.

Haxoauth miomaau ¢Guryp, u300pakE€HHBIX Ha KJIETYaATOU
Oymare, HCIOJIL30BaTh Pa30UEHUE HA YaCTH U JOCTPOEHHUE.
Pa3ouparh npuMepbl UCIOJIB30BAHUS BCIOMOTATEIbHOMN
TUTOIAIH JUIsl PEIICHUSI TeOMETPUUYESCKHX 3a7ad.

HaxoauTh 1womaan nOA00HBIX (UTyp C OmoOpoil Ha
CIPaBOYHYIO HH(POPMAIIHUIO.

BbIyncasiTh IUI0IIAIN Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTtsh 3aaun Ha [UI0IIA/b C IPAKTUUECKUM COZEpPKaHUEM
1I0CJIE COBMECTHOTO aHAJIM3a.

Teopema
ITugaropa u
HavyaJja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ nokazaTenbCTBO U IPUMEHEHHE.
Oo6patnHas Teopema [udaropa.

OmnpeneneHne TPUTOHOMETPHYECKUX (YHKIMH OCTporo yria,
TPUTOHOMETPUYECKHE  COOTHOIICHHS B  HPSIMOYTOJBHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
CooTHOIIEHUsT ~ MEXAY CTOPOHAMH B  NPSMOYTOJBHBIX
TpeyrojibHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, mcmoab3zoBaTh €€ B
NPAaKTUYECKUX BBIYUCICHUSX.

Brnaners NOHATUSAMEU TPUTOHOMETPUUYECKUX (PYHKIUI OCTpOro
yIJ1a, IPOBEPSTh UX KOPPEKTHOCTD.

BbiBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
OPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOpPOMl Ha CHpPABOYHYIO
UH(pOPMALIHIO.

HccnenoBaTth  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B
IPSIMOYTOJIBHBIX TPEYTOJBbHUKAX C yrylaMu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONICH TTOMOIIIBIO.

Hcnoan3oBarh  GopMysbl  NpUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUIsl HAX0XKICHUS
COOTHOILIEHUI MEXAy TPUTOHOMETPUYECKUMHU (QYHKLUAMHU
pPa3IUYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CHPaBOYHYIO
UH(OPMALIHUIO.

IpuMeHsiTh TONYYCHHBIC 3HAHUS W YMEHUS TPU PEIICHUU
MPAaKTUYECKUX 3a7ady (MpH HEOOXOIMMOCTH C OINOpOil Ha
QITOPUTM MPABUJTIA).

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS FEOMETPHUH.

OCHOBHOC

Yriabl B
OKPY’KHOCTH.

BnucanHble M LIEHTpaJIbHBIE YIUIBI, YTOJ MEXAY KAacaTeJbHON U
XOPJOH.

@opMyJIMPOBATh OCHOBHBIE OIPENEICHUS], CBSI3aHHBIE C
yriaamu B Kpyre (BIIMCaHHBIN yroJl, IEHTPAJIbHBIN yIo).




Bnucannsble VYTIbl MEXKAY XOpAaMHU U CEKYLLIUMMU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,

U ONHCAHHBIE BrircanHble M ONMCAHHBIE YETHIPEXYTOJbHUKH, UX NPU3HAKU U | BBIYMCJIATH YIJIbl C IOMOIIBI TEOPEMBI O BIIMCAHHBIX yIiax,

YeThIPEXYroJbHUK |CBOWcTBAa. IIpuMeHeHHe JTHX CBOMCTB MNpU  PELICHUM |TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

u. FEOMETPUYECKHX 3a]au. HEHTPaJIbHOM YIJ€ NpU HEOOXOAWMOCTH C BHU3YaJbHOM

KacartenbHble BzaumHoe pacnonoxkeHue AByX OKpykHoctei. Kacanue |onopoiu.

K OKPY’KHOCTH. OKPYXHOCTEH. HcceaenoBarhb, B TOM UUCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMCAHHBIC YETHIPEXYTOJIBHUKH, BHIBOAUTH UX

OKpY:KHOCTeH CBOMCTBA U IIPU3HAKH IOCIIE COBMECTHOTO aHAJIM3a.

(13 4) Hcnoab3oBaTh 3TH CBOWCTBA M INPU3HAKUA IIPU PELICHUU
3a/1au.

IloBTOpEHue, [ToBTOpEHNE OCHOBHBIX MOHSATHM W METOJOB KypcoB 7 u 8§ |PemaTh 3aga4yd Ha MOBTOPEHUE, WIUIIOCTPUPYIOIIME CBS3U

0000menue KJIacCcOB, 00001IeHNEe 3HAaHUH. MEX]ly pa3TUYHBIMU YacCTAMHU Kypca.

3HAHMH

(44)

9 kjacc (He meHee 68 u)

Ha3Baumue
pasaesia (TeMbl)
Kypca (4McJ10

OcHoBHOE CoAEpKaHuE

OcHoBHbIE BUbI J1eITEJIbHOCTH 06yqa1011mxc51

4acoB)

Tpuronomerpusi. |OmnpeneneHre TPUrOHOMETpUUECKUX (QYHKIMH yrioB oT 0° no|dopmyiaupoBaTh  ompeejeHHMsi  TPUTOHOMETPHUECKHUX
Teopembl 180°. KocuHyc ®m CHHYC mpsiMOro W Tymoro yria. Teopema |(pyHKIMI TyMbIX W TPSMBIX YIJIOB C BU3YaJbHOW OIOPOW.
KOCHHYCOB H KocuHycoB. (OO0o00méHHas) Teopema CHUHYCOB (¢ paaumycoMm |DopMylupoBaTh TEOpEMY KOCHUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpyX)HOCTH). HaxoxeHue JUIMH CTOPOH U BEJIMYUH | paJInyCOM OMMCAHHON OKPY>KHOCTH).

Pemenne YIJI0B TPEYTOJIbHUKOB. Pemath TPEYroJbHUKH C ONOPOH Ha ANrOPUTM Yy4eOHBIX
TPeyrojbHUKOB ®opmyna MmIomagl TPEYrojJbHUKa Yepe3 JABE CTOPOHBI U YIoJ | IeHCTBUH.

(16 9) Mexay HuMu. @opmyna miomany 4eTbIpEXyrojJbHUKaA uepe3 ero |Pemate mpakTudeckue — 3aaayd, CBOAfAIIUECS] K

JAUuarodHajliv U Yroj MCXAy HUMHU.
HpaKTI/ILIeCKOC MPUMCHCHUC NOKA3aHHBIX TCOPCM.

HAXO0KACHUI0 PA3/IMYHBIX 3JIEMEHTOB TPECYIroJbHHUKA.




IIpeo6paszoBanmne | *[lonsTrue o mpeoOpa3oBaHUM MOIOOUS. OcBauBarth MOHSATHE npeoOpa3oBaHUs nooowms.
nojao0us. CoOOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX GUTYD. HccnenoBarh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
Metpuueckue Teopema 0 TIPOM3BEACHUU OTPE3KOB XOpJ, Teopema o [mpeoOpasoBanuu nonodbus. HaxoauTs mpuMepsl monoous B
COOTHOIIIEHUS B MPOM3BEICHUN OTPE3KOB CEKYIIHMX, TeopeMa O KBajpaTe |OKpYXKaromel NeiiCTBUTEIbHOCTH.
OKPY’KHOCTH KacarenbHOU. [IpMeHeHne B pellieHny TeOMETPUYECKUX 3a/1a4.™ | *BbIBOAMTHL METPUUYECKHUE COOTHOIICHHSI MEX]Yy OTpe3KamMu
(10 9) XOpA, CEKyLMX UM KacaTelbHbIX C HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJILHUKOB.
Pemarp reomeTpuyeckue 3ajaud W 3aJaud U3 peallbHOMN
YKU3HU C MCIIOJIb30BAHUEM TOI00HBIX TPEYTOJIHHUKOB.*
BekTopsbl Omnpenenenne BEKTOPOB, CIOKEHHE M PAa3HOCTh BEKTOPOB, | Mcmob30BaTh BEKTOPHl KaK HaIpaBJICHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA Ha YHCIIO. HCCJIe0BATH reOMETPUYECKUI (mepemerenue) u
Ou3nYecKuil 1 reOMETPUUECKUN CMBICT BEKTOPOB. ¢usnueckuil (cuia) CMBICIBI BEKTOPOB C OMOpPOMl Ha
Paznoxxenne BekTopa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM. | BOIPOCHBIN IJIaH.
Koopaunatsl BekTopa. 3HaTh omnpeaejJeHUsi CYMMbl W Pa3HOCTU BEKTOPOB,
CkansipHoe TPOU3BEIACHUE BEKTOPOB, €ro IMPUMEHEHUE IS | yMHOXKEHUS BEKTOpa Ha 4HCIIO, HCCJIeI0BATH
HAXOX/ICHUs JJIMH U YTJIOB. reOMEeTPUUYECKUN U (PU3UYECKUIN CMBICIIBI ATUX OTEPAIIHA.
Pemienue 3a1au ¢ moMOIIbIO BEKTOPOB. Pemath reoMeTpuYecKuMe 3ajJlayd €  HMCIOJb30BaHUEM
[IpumeHeHre BEKTOPOB MJIsi pEIIeHUs 3a7ad KUHEMAaTUKH U |BEeKTOPOB.
MEXaHUKH. PackiaapiBaTh BEKTOP MO JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnoan3oBaTh  CKaISPHOE  NPOU3BEACHUE  BEKTOPOB,
BBIBOJIMTH €TO OCHOBHBIE CBOICTBA.
BoruncasTe CyMMy, pa3HOCTh M CKaJspHOE MPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.
IIpumeHsITH CKaJsIpHOE IPOU3BENCHUE [UISI HAXOXKICHUS
JUTHH U YTJIOB.
JexapToBbl JlexapTOBbI KOOPIMHATHI TOUEK Ha TUIOCKOCTH. OcBanBaTh NMOHSITHE NPSIMOYTOJIBHON CUCTEMbI KOOPJIMHAT,
KOOPAUHATHI Ha |*YpaBHeHue MpsAMON.* VYrinoBol KO3(QHUIMEHT, TaHT€HC YIJia |JeKapTOBBIX KOOPIMHAT TOUKH.
IIOCKOCTH HAKJIOHA, TapaJuieJIbHbIC U MePIEHANKYISPHBIE MPSMBIE. HccaenoBarh ypaBHEHUE IPSIMOM U OKPY>KHOCTHU C OIIOPOM HA
9 v) VYpaBHeHHue OKpyKHOCTH. HaxokIeHue KOOpJWHAT TOYEK |BONMPOCHBIMN IJIaH.

NEPECEUEHMS OKPYKHOCTH U IIPSIMOM.
MeTo KOOpAMHAT PU PELLIEHUU T€OMETPUYECKUX 3a/1ad.
Hcnonp30BaHne METOJA KOOPANHAT B IPAKTUUYECKUX 3a/1a4ax

HaxoauTs eHTp U painyc OKpYKHOCTH 110 €€ ypaBHEHUIO.
PemaTs 3a1a4mn Ha HAXOXKAECHUE TOUEK EPECEUCHUS IPIMBIX
U OKPY>KHOCTEH € MOMOIIBIO METOIa KOOPAHUHAT.




Hcnoab30BaTh CBOWCTBA YIIOBOro Kod(hQUIMEHTa MpsIMOi
OpU peLIeHUH 3a7ad, JUIsl ONpPEIENICHHUs] PpacloyIOKEHUs
HPSIMOM.

IIpuMeHsATHL KOOPIUHATHI NPU PELICHUH F€OMETPUYECKUX U
MPAaKTUYECKUX 337ay, JUIS IOCTPOCHHS MAaTeMaTUYECKUX
MoJienell peabHbIX 3a/1a4 («MEeTO KOOPAMHATY).
IMoab3oBaTbest AN TIOCTPOCHUS U HMCCIIEIOBAaHUMN
HU(PPOBBIMU pECypcaMHu.

3HaAKOMUTBCSH ¢ HCTOPHEH Pa3BUTHA FEOMETPUU

IIpaBuabHbBIE
MHOTI'OYT0OJIbHUKH.
JlanHa
OKPYKHOCTH U
IVI0IIAAb KPyra.

ITpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYHUCICHHE HX 3JIEMEHTOB.
Yucio m U anuHa OKPY)KHOCTU. JUIMHA Iyr'M OKpPYKHOCTH.
Paagnannas mepa yrna.

[Inomanp Kpyra M €ro 3JI€MEHTOB (CEKTOpa M CETrMEHTa).
Brraucnenue miomnianeit puryp, BKIFOYAIONUNX JJIEMEHTHI KpyTa.

®opMyJIHpPOBATH ompezeneHue
MHOTOYT'OJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IMoab30BaTHCA NOHATHEM JITTMHBI OKPYKHOCTH, BBEAEHHBIM C
INOMOIIbIO IPaBWJIbHBIX MHOI'OYTOJIbBHUKOB, ONpenesiTh
YHCIIO 77, JUTMHY JyTU ¥ PAJAHNAHHYIO MEpPY yIJia 1o o0pasiry.

IIpaBUJIbHBIX

Bbruncienue IIpoBoauTH Mepexoa OT paAMaHHON MEpBI yria K rpalyCHON

IIoaaei ¥ Ha00OPOT 10 BU3YAIBHOM OIOpE.

8u) OmnpeneasaTs II0ILALb KPyTa.
BoiBoauTs dopmyasl (B TpagyCHON U paJuaHHON Mepe) s
JUIMH NyT, IJIOLAed CEKTOPOB M CErMEHTOB C ONOpPOH Ha
BOIIPOCHBI IIJIaH.
Boruucasite miuomanu  ¢Guryp, BKIIOYAIOLIUX 3JIEMEHTHI
OKPY’KHOCTH (Kpyra) ¢ OIIOpOi Ha CIIPaBOYHYIO HH(POPMAIHIO.
HaxoauTth muomany B 3aa4ax peajJbHOMN KU3HH.

JBHKeHns *TlonHsiTHE O ABMIKEHUH TIOCKOCTH. Pa3ouparp  npumepbl,  WUIIOCTPUPYIOUIME  MOHATHS

IVIOCKOCTH [TapanienpHbIi IepeHOC, MOBOPOT U CUMMETpHUsS. OCH U LEHTPHI | IBUKEHMUS, LIEHTPOB U OCEH CUMMETPHHU.

(64) CUMMETPHUH. @opMyJHMPOBATH ONPEICIIEHUS TapajUIeIbHOTO TEPEHOCa,

[Tpocreiimye npUMEeHEHUs B PELLIEHUH 3a7a4u™.

MOBOPOTA MU OCEBOM CHUMMETPUU C BHU3YaJbHOW OINOPOIl.
HaxoanTh HEMOABUKHBIE TOUKU IO 00pas3iLy.

HaxoauTh HEHTPBI U OCH CUMMETPUI MpocTeHInX GuUryp mno
oOpa3iry.

*TIpuMeHATHh MapajUIeNbHBI MEpEeHOC M CHUMMETPHUIO IPpHU
pelLIeHNH TeOMETPUUECKUX 3a/1au (pa3douparb MpUMEpHI).




Hcnoab30BaTh 1151 IOCTPOCHUS U UCCIIEIOBAaHUIN IIU(PPOBBIE
pecypchL.*

[MoBTOpEHME,
00001IeHME,
CHCTEeMATH3AIUS
3HAHMH

(74)

[ToBTOpEeHNE OCHOBHBIX MOHATUH W METOAOB KypcoB 7—9

KJIacCOB, 0000I1IEHUE U CUCTEMAaTH3alMs] 3HAHUH.

[Ipocreiimme reomerpuueckue (UIYpHl W UX CBOWCTBA.
H3MmepeHne reoMeTpu4eCcKuX BEJIUYHH.

TpeyroybHUKA.

[TapannenbHble U EPIIEHAUKYIISIPHBIC TPSMBIE.

OkpyXHOCTh U Kpyr. I'eoMeTpuyeckue MOCTPOCHHS. YTIIBI B
OKPY)KHOCTU. BrucaHHble U  ONHMCaHHBIE  OKPY>KHOCTHU
MHOT'OYT'OJIbHUKOB.
[IpsimMast 1 OKpPYKHOCTb.
HeThIpEXYroJIbHUKY.
YEeTBIPEXYTOJIbHUKHU.
Teopema [Tudaropa u Hayana TpuroHoMetpun. Permenne oommx
TPEYTrOJIbHUKOB.

[TpaBuiIbHBIE MHOTOYTOJIBHUKH.

[TpeoOpa3zoBanus miockoctu. JApmwxkenus. [lonobue. Cummerpus.
[Tnomane. Beruucnenue minomaneit. [lnomanu nogo6HsIx uryp.
JlexapToBbI KOOPAMHATEI HA TUIOCKOCTH.

BekTopsl Ha IIIOCKOCTH.

Bnucannsie n OIITMCaHHBbIC

OnepupoBaTh NMOHATHSAMH: (QUTypa, TOUKa, IpsMasi, yroi,
MHOT'OYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHHUI
TPEYTOJIbHUKH, NPSIMOYTOJIbHBII TpPEyroJbHUK, MEINaHa,
OucceKkTpuca W BBICOTa TPEYTOJIbHUKA, Iapajljiesiorpam,
poMO, TPSAMOYTOJIBHUK, KBaJapaTr, Tpameuusi; OKPYKHOCTb,
KacaTeJbHasl; paBeHCTBO U I0J00Ke (pUryp, TpeyrojibHUKOB;
NapajuleIbHOCTh M MEPHEHIUKYJISIPHOCTh NPSAMBIX, YIOJ
MEXIY HpSAMbIMHU, CHMMETPUS OTHOCHUTEIBHO TOYKU U
OpsIMOM; JUIMHA, pAcCTOSHUE, BEJIMYMHA Yyrja, IUIOIA/b,
HepuMerp.

Hcnoan3oBate  ¢opmyJibl:  IEepuUMETpa U ILIOLIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIAAM KpYTa,
00bEMa IPSMOYTOJIBHOTO HapajuIeIeuIea.

OnepupoBaTh MNOHATHAMHU: IIPAMOYrOjbHAs  CHCTEMaA
KOOpAMHAT, BEKTOP; MCHOJb30BaTh JOTH IOHATHA A
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/1ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemiatp 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WJUTIOCTPALMIO CBSI3€H MEXIy pa3iIMYHBIMU YacTAMHU Kypca.
Bbi6upaTs MeTOA [UIA PELICHUA 3aa4u.

Pemathb 3a1a4u 13 MOBCEAHEBHON KU3HU.

TEMATHYECKOE IVIAHUPOBAHUE YUEBHOTO KYPCA «BEPOSITHOCTD I CTATUCTHUKA»
(IO TOAIAM OBYYEHUSI)

7 kaacc (He meHee 34 1)

HazBaunmue
paszaesia (TeMbl)

OcHoBHOE coaepxaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS




(4uCy10 YacoB)

IIpeacrasiienune [IpencraBnenne nmaHHBIX B Tabmunax. [Ipaktuyeckne | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JaHHBIX BBIUMCICHHUS 1O TaONWYHBIM JaHHBIM. VI3BlIedyeHue U | MpEACTaBICHUS CTATUCTHMYECKUX JaHHBIX U YHCIIOBBIX
(7 v) MHTEepHpeTanus TaONWYHBIX AaHHBIX. lIpakTHueckas pabora | MacCMBOB € IOMOMIbIO TabmMIl ¥ JMarpamMm  C
«Tabmuusi». UCIIOJIb30BAHUEM  aKTYalbHBbIX UM BaXHBIX JaHHBIX
I'paduueckoe mpencTaBiIeHHE NaHHBIX B BHUJAE KPYTOBBIX, | (memorpaduyeckue JaHHBIE, MIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUYATHIX) qUarpamMm. UTeHre v MOCTPOCHUE | MPOMBIIIJICHHOW M CEIbCKOXO3SHCTBEHHONW MPOIYKIUH,
muarpamm. [IpumMeps! neMorpaduyeckux auarpamm. 0OIIeCTBEHHBIE U IPUPOAHBIC SIBICHUS).
[IpakTuueckas pabota «/luarpammsiy. M3yuyars Metoabl paboTbl ¢  TaOJUMYHBIMH U
rpadMUecKUMH TPEICTABICHUSIMH JaHHBIX C MOMOIIBIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPAaBJIAIOIIEH TOMOIIIBIO).
OnucarenbHas Yucnoseie Habopbl. CpenHee aprudmeTnieckoe. OcBauBaTh Ha 0a30BOM YPOBHe MOHSITHA: YUCIOBOMH
CTATHCTHKA MenuaHna 4yicI0BOro Habopa. Y CTOHUMBOCTh MeIUaHBbI. HaOOp, Mepa IEeHTPAIbHON TEHJCHIMH (Mepa LIEeHTpa), B
8 ) [IpakTuueckas padota «CpenHue 3HAUCHUS». TOM YHCJI€ CpeiHee apuPMeTHIecKoe, MeIMaHa.
HauOonpiiee u HauMeHblllee 3HAYEHHMs YHCIOBOTO Habopa. | OmmchbIBaTh CTAaTHCTUYECKHE JIAaHHBIE C  TOMOIIBIO
Pasmax. cpenHero apudmMernyeckoro U MeAauansl. PemaTts 3a1aun
(c ucmonb30BaHUEM 3pUTEIBHOM HAIMAIHOCTH W/WIN
BepOaIbHON OMOpPHI)
M3yyaTh cBOiiCTBA CPEJAHUX, B TOM UYHUCIE C TOMOIIbIO
U(POBBIX PECYpcoB, B XO0Ji€ MPAKTHYECKUX padoT, (C
HaMpaBJIsIoONIEi TOMOUIBIO).
OcBauBaTh Ha 06230BOM yYpOBHe MOHATHA: HauOOJIbIlIEE
Y HavMeHbIllee 3HaUeHHsI YMCIOBOI0 MacCUBa, pa3Max.
Pemathb 3agaum Ha BHIOOp crioco0a ONMMCAHMS JTaHHBIX B
COOTBETCTBUM C MPHUPOJONH  JAHHBIX M  LEJIAMHU
WCCIIC/IOBAHMSI C HAMPABIISIONIEH TOMOIIBIO.
Cayuaiinas *CrnydaiiHass ©3MEHYUBOCTh (TipuMepbl). YacTora 3HadeHuit B | *OcBamBaTh NMOHSITHA: YacTOTa 3HAYCHWH B MAacCHBE
U3MEHYHBOCTh MaccuBe AaHHBIX. [ pynmupoBka. 'ucrorpaMmel. JAHHBIX, TPYIIIUPOBKA JAaHHBIX, THCTOrPaMMa.
(6 9) [IpakTrueckas padota «Ciny4aitHas U3MEHIHUBOCTH ». ™ CTpouTh TUCTOTpaMMbl IO 00pa3iy




OcBauBaTth rpapuuecKue MpeaCTaBICHHUS Pa3HbIX BUIO0B
CIly4ailHOW HM3MEHYMBOCTH, B TOM 4YHCJIE C IOMOIIBIO
U(PPOBBIX PECYPCOB, B XO€ MPAKTUYECKON pabOTHL.*

BBenenue B
Teopuio rpagos
49

*T'pad, Bepmuna, pedpo. [IpeacraBienne 3a1aun ¢ MOMOIIBIO
rpada. CreneHp (BaJeHTHOCTh) BepiMHBL Ywucio pédep u
cymmapHas crenenb BepmuH. Llens u nuki. [lyte B rpade.
[IpencraBnenune o csizHocTH Tpada. O6xon rpada (dimepos
nyTh). [IpencraBnenne 00 OpHeHTUPOBAHHBIX Tpadax.™

*OcBaunBaTh NoHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTerneHp (BaJIGHTHOCTh BEPIITUHBI), IIETb U ITUKIL.
OcBauBaTh NOHSATHA: NyTb B Tpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OO0cy:k1aTh pellieHHe 32a41 Ha IOUCK CyMMBI CTEIIEHEN
BepIKH rpada, Ha mouck obxoa rpada, Ha MOUCK MyTei
B OPUEHTHPOBAHHBIX Ipaax ¢ HaNpaBISIOLIEH TOMOUIBIO.
OcBauBaTh CHOCOOBI INPEACTaBICHUS 3aJady M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYrUX
NpEeIMETOB ¢ TOoMOmbl0 rpadoB  (KapThl, CXEMBI,
DIIEKTPUUYECKUE IIETH, (YHKIMOHAIBHBIE COOTBETCTBHS)
Ha puMepax. *

BepositHOCTB M

*CiyuailHBI OTBIT W CIIy4aiiHOE COOBITHE. BeposTHOCTD |

*OcBauBaTh MOHSITHS: CIY4YalHbII ONBIT U CiIydailHOE

4yacToTa gacTora CcoOObITHS. Ponb ManoBEepOSTHBIX M HPAKTUYECKH | COOBITHE, MaJOBEPOATHOE U INPAKTHUECKH JIOCTOBEPHOE

CJIy4aiiHOT 0 JIOCTOBEPHBIX COOBITHI B MpUpoje U B oOmiecTBe. MoHeTa U | COOBITHE.

coOBITHA urpajabHasi KOCTb B TEOPUHU BEPOSTHOCTEH. M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B

4 4) [IpakTuueckas padbora «HacroTa BeIaACHUS OpiIay».™ npupose W oOIIecTBE Ha BaXKHBIX IpHUMepax (aBapuw,
HECYaCTHBIE ciry4au, 3amuTa NIEPCOHAILHON
nH(popMaluu, nepeaada JaHHbIX).
H3yuaTth poib KIIACCUYECKUX BEPOSTHOCTHBIX MOAENEH
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH.
Ha6monaTts W m3y4yaTth 4acTOTY COOBITMH B HPOCTBIX
HKCIIEPUMEHTax, B TOM 4YHCIE€ C MOMOIIBI0O LU(POBBIX
PECypCoB, B X0/1€ MPAKTUYECKON pabOThL. ™

O06o00menue, IIpencraBnenne  paHHbIX.  OmnucarenbHas — craTUCTHKA. | [IoBTOPATH M3YUYEHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUU.

Sy Pemath 3a1a4u Ha IPEICTABICHUE U OIIMCAHHUE JAHHBIX C

ITOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HAMPABIIAIOLICH




IIOMOUIBIO.

Obcyxnarb NnpUuMepbI CIIy4alHbIX COOBITHH,
MaJIOBEPOSATHBIX U MPAKTUUECKH JOCTOBEPHBIX CITyUYalHbBIX
COOBITHIA, UX POJIU B MPUPOE U KUZHU YETIOBEKa

8 ki1acc (He menee 34 4)

HazBaunue
paszaesia (TeMbl)
(4MCJI0 YacoB)

OcHoBHOE€ CoacpKaHuEC

XapaKTepnchca HEATCJIbHOCTH Oﬁy‘lalOIIH/IXCﬂ

IToBTOpEHHE
Kypca 7 kiacca
(4 9)

[IpencraBnenne  manHbix. OmnmcarenbHas  CTATUCTHKA.
Crnydaiinast ”3MeH4YnBOCTh. CpeiHue YiCIIOBOTO Habopa.
Cayuaiinbie coObiThs. BepositHocTH M yacToThl. Kiaccuveckue
MOJICTT TCOPHH BEPOSITHOCTEH: MOHETA M UTPaJIbHAS KOCTh.

IloBTOpSAITH H3Yy4YECHHOE U BBICTPAUBATH CHCTEMY
3HaHUH.

Pemiate 3agaum (Mo BH3YyaJbHOHl  omope) Ha
IPEJICTaBICHUE U ONHMCAHHWE JAHHBIX C IIOMOIIbIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemiare 3agayu (0 BH3YyaJbHOHl  omope) Ha
IIPEJICTaBICHUE TPYNIHUPOBAHHBIX JAHHBIX M OIHCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
OTIpeJIeTICHUE YaCTOTHI CITy4YalHBIX COOBITHIM, 00CYKICHHE
OPUMEPOB CIyyailHBIX COOBITUH, MaJOBEPOSATHBIX U
MIPAKTUYECKH IOCTOBEPHBIX CIIY4allHbIX COOBITHH, UX POJIU
B IIPUPOJIE U )KU3HU YEJIOBEKA.

OnucarejbHas
CTAaTHCTHKA.
PaccenBanue
JaHHBIX

(CR))

*Otknonenus. ucnepcus uncnoBoro Habopa. CrangapTHoe
OTKJIOHEHHE YHCIIOBOTO Habopa. JluarpamMmbl paccenBaHus. ™

*OcBauBaTh TOHATHS: JHCIEPCUS W CTaHIAPTHOE
OTKJIOHEHHWE, WCIOIb30BaTh JTH XaPAKTEPUCTUKU IS
OIMHMCaHUA PaCCCUBaHWA TaHHBIX.

YuacTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUU
WJIM HAJTMYWU CBSI3H I10 TarpaMMaM pacCeuBaHUS.
CTpouTh JuMarpaMMbl pacCeMBaHUS IO HMEIOIIUMCS
JTAaHHBIM, B TOM YHCJIE C TIOMOIIBIO KOMITbIOTEepa (Tocie
COBMECTHOT'O aHalu3a).*




Mmuo:kecTBa
(4 9)

MHoecTBO, MOJMHOKEeCTBO. Ornepanu HajJ MHOXXECTBAMU:
oObenaMHEHME, mepecedeHue,  jpomonHeHue.  CBolicTBa
omepanMid  Hal ~ MHOXXECTBAMH: HePEMECTHTEIIBHOE,
COYETATENBHOE, PACIPEACTUTENbHOE, BKIIIOYECHHS.
I'padmueckoe nmpeacTaBICHIE MHOXKECTB.

OcBauBaTh NOHATHS: MHOXXECTBO, SJICMEHT MHOXECTBA,
MIOJTMHOECTBO.

BoInogansaTs onepanumn Ha/JT MHOKECTBaMHU:
00beIMHEeHNE, TIepECeUCHHE, ToToJIHEeHHE (110 00pasity).
Hcnoan3oBarh CBOICTBA: IIEPEMECTUTEIBHOE,
COYETATEIIFHOE, pacClpeAenTeIbHOe, BKIOYCHUS (C
MCIIOJIb30BAaHUEM BU3YAIILHOH OIOPHI).

Hcnoab3oBaTh rpaguueckoe MpeicTaBlIeHUE MHOXKECTB
IpPU ONMHCAHUU PEAThHBIX IPOILECCOB W SIBICHUM, IMPU
pCILICHUH 3a]1a4 U3 JPYTUX YUYCOHBIX MPEIMETOB U KyPCOB
(c UCTIOJTE30BaHUEM BU3YAIIBHOMN OITOPHI).

BeposiTHOCTB
CJIYYAHHOr 0
coObITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Cnyyaiinble COOBITHSL.
bnaronpustcTByomue 3neMeHTapHble coObITUS. BeposTHOCTH
coObITHI. OMBITEI C PAaBHOBO3MOXXKHBIMH 3JIEMEHTapHBIMU
coObITHsAMH. Ciry4aliHbIi BBIOOP.

[IpakTueckas padota «OnbITH C pPABHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITUAMU.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe CcOOBITHE Kak
COBOKYITHOCTb ~ OJIarONpHUATCTBYIOIIUX  AIIEMEHTAPHBIX
COOBITU, PABHOBO3MOXHBIE 3JIEMEHTAPHBIE COOBITHS.
PemaTh 3a7a4M Ha BBIUUCICHUE BEPOATHOCTEN COOBITHI
[0 BEPOSITHOCTSAM 3JIEMEHTAapHBIX COOBITHH cilyyailHOro
onbiTa (C HMCHOJIb30BAaHUEM 3PUTENIBHON HArsSAHOCTH
U/Wn BepOabHON OIOpHI).

PemaTh 3a7a4M Ha BBIUKUCIEHHUE BEPOATHOCTENH COOBITHI
B ONBITaX C PaBHOBO3MOXHBIMU  DJIEMEHTapHBIMHU
COOBITUSIMHM, B TOM YHUCII€ C IOMOIIbIO KOMIIbIOTEpa (C
UCMOJIb30BAHUEM  3PHUTENbHOM  HAISIIHOCTH — W/WIN
BepOATBLHOM OTIOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PaBHOBO3MO>KHBIMU
AIIEMEHTAapPHBIMU COOBITUAMHU (C MUCIOJIB30BAaHUEM MOHET,
UTPAJIbHBIX KOCTEH, JIpYTrux MOJIETIEH)
B XOJ€ TMpakTU4YecKod paboThl (C MCHOIb30BAaHUEM
BHU3YyaJbHOW ONOPBHI).

BBenenue
TeopuIo rpagos
(44)

B

*JlepeBo. CBoiicTBa jJepeBa: €AMHCTBEHHOCTh  IIYTH,
CYLIECTBOBAHME BHCAYEH BEPILUMHBI, CBSA3b MEXAY UHCIOM
BepIIUH U ynciaoM pédep. [IpaBuno ymHoxeHus. ™™

*OcBauBaTh NOHATHSA: JEpeBO Kak rpad Oe3 ImuKia,
BHCsYas BEpIIMHA (JTUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.




HN3yuaTh cBoicTBa JepeBa: CyLIECTBOBAHUE BHUCSYEH
BEpUIMHBI, E€AMHCTBEHHOCTb IIYTH MEXIY JIBYMs
BEpIIMHAMH, CBSI3b MEX]ly YHMCIOM BEpPUIMH W YHUCIOM
peodep.

YuacTBOBaTH B 00CYK/I€HUU PeLLIEHNUs] 321a4M HA TIOUCK
U TEpPEUMCIICHUE IyTEeH B JIepeBe, ONpEIEICHUE YHUCIIa
BEpIIUH WK péoep B aepeBe, 00Xo1 OMHAPHOTO JepeBa, B
TOM YHUCJIE C IPUMEHEHUEM MPaBUia YMHOKEHUS.

Cayuaiinbie
co0bITHA
8 1)

*TIpotuBononoxHoe  cobbiTue.  Jlmarpamma  Diinepa.
OObenuHeHNe © TepecedeHue coObITH. HecoBMmecTHBIC
coOpiTua. @Dopmyna crnoxenus BeposTHocTed. [IpaBuio
YMHOXKEHHMSI ~ BEPOSATHOCTEH.  YCIOBHas  BEPOSTHOCTb.
HezaBucumbie  coOwiTusa.  IlpencraBienuwe — cmydyaitHOro
SKCIIEPUMEHTA B BUJE JiepeBa.™

*OcBauBaTh TOHATHS: B3aUMHO IPOTHUBOIIOJIOKHBIE
COOBITHS, OMEpalMN HaJ COOBITUAMH, OOBEAMHEHHE H
nepeceyeHne coObITUH, Auarpamma Oitnepa (Ditnepa—
Benna), coBMeCTHBIE U HECOBMECTHBIE COOBITHSL.
H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS JBYX
coObITHIA ((hOPMYIIBI CIIOKEHUS BEPOSATHOCTEH).
YuyacTBOBaTh B 00CYK/I€HUM pellleHHsl 32Ja4H, B TOM
quclie TEKCTOBBIE 3aJjaul Ha OIpE/eICHUE BEPOSTHOCTEMN
OOBeAMHEHUS U TEpPECeueHusi COOBITUH C MOMOIIBIO
YHUCJIOBOM MpsMOW, aAuarpamMMm Oiinepa, (OpMyJIbl
CJIO’KEHHUSI BEPOATHOCTEN.

OcBauBathb MOHSTHSA: IIPABUJIO YMHOXKECHHS
BEpPOSITHOCTEM, YCIOBHAasi BEPOATHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIYHaHOI'O OTIbITA.
M3yuaTh cBoiicTBa  (OmpejesneHus)
COOBITHH.

YuyacTrBoBaTh B O0CY/KICHMHM PpeEHIEHUS 3aJa4M Ha
oTpezieNieHNe U UCTI0Ib30BAHUE HE3aBUCUMBIX COOBITHIA.
YuyacTrBoBaTh B O0CY:KICHMH PpPeLIeHUs 3aJa4M Ha
MMOUCK BEPOSTHOCTEH, B TOM UYHCJIE YCJIOBHBIX, C
MCIIOJIb30BaHUEM JIepEBA CIIyYafHOTO OMBITA. ™

HC3aBUCHUMBIX

O000menue,
KOHTPO.JIb
4 )

[Ipencrasnenune manapix. OnucaTenpHas cTaTUCTHKA. ['padsl.
BepositHoCTh CIIy4aiiHOTO COOBITHS. DJIEMEHTHI
KOMOWHATOPHKHU.

IloBTOpPSITH W3y4EeHHOE W BBICTPAMBATh CHCTEMY
3HAHUU.
PemaTp 3agaum Ha IPEICTaBICHNUE U OITMCAHHUE TAHHBIX C




TIOMOIIIBIO M3YYEHHBIX XapaKTePUCTHK (c
MCIIOJIb30BaHUEM BU3YaAJILHOH OIOPHI).

*¥Y4yacTBoBaTh B OOCY:KIEHHHM PeIIeHUsl™ 3aJa4m C
puUMeHeHneM rpados.

Pemiatp 3agauM  Ha  HAXOXJICHUE  BEPOSTHOCTH
CIIy4aifHOrO COOBITHS MO BEPOATHOCTSIM 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OINBITAX C PaBHOBO3MOKHBIMHU
AJIEMEHTApPHBIMU COOBITUAMH (C BU3yaJIbHOW OTIOPOH).
*¥Y4acTBoBaTh B OOCY:KIEHHH PelleHHs™ 3aJadM Ha
HAXO0XJICHHUE BEPOSTHOCTEH O0ObEIUHEHHS U MTepeceueHus
COOBITHIA, B TOM YHCJIE HE3aBUCHMBIX, C UCTIOJIb30BAHUEM
rpadUyecKkux TMPEICTaBICHUM U JepeBa CIIy4allHOTO
OTIBITA.

*Y4yacTBoBaTh B 00CY:KIEHHH PpelleHHS™ 3a4a4yM Ha
IepeYUCiIeHe KOMOMHAIMM (YUCIia IepecTaHOBOK, YHcia
COUCTaHMIl), HA HAXOXICHHE BEPOATHOCTEH COOBITHI C
MPUMCHCHHEM KOMOWHATOPHKH, B TOM 4YHCIIE C
MCIIOJIb30BaHUEM TpeyroybHuka [lackans.

9 kinacc (He MeHee 34 4)

Ha3Baunmue
paszaesia (TeMbl)
(4ucy10 YacoB)

OcHoBHOE€ CoacpKaHUEC

XapaKTepncTnKa HEATCJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IToBTOpEeHne IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTaTUCTHKA.
Kypca 8 kiacca Onepanuu Haa coObITUsIME. He3aBUCUMOCTE COOBITH.
4w

IloBTOPATH M3Yy4CHHOE M BBLICTPAMBATH CHCTEMY
3HaHUM.

Pemath 3a1auM Ha MIPEICTAaBICHUE U ONMCAHNE JAHHBIX.
Pemate 3agaum  Ha  HaxOXJCHHE BEPOSTHOCTEH
00BbEeIMHEHNS U TIePEeceYeHUsi COOBITHH, B TOM 4YHCIE
HE3aBUCHUMBIX, C HUCIIOJIB30BaHUEM rpa(bnquKHx
IIPEJICTaBICHUN U JiepeBa CIIy4aiiHOTO OIIbITA.

Pemath 3amayu Ha mnepeducieHue KoMOMHAIMi (yucia




MEPECTaHOBOK, YHCJIa COYETaHUM), Ha HaXOXIACHHUE
BEPOATHOCTEH COOBITHI ¢ MpUMEHEHHEM KOMOUHATOPUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM TpeyroJibHuKa [lackais

9J1eMEeHTHI
KOMOMHATOPUKH
4 4)

KomOunatopHoe mpaBwio yMmHOXeHHs. [lepecTaHOBKH.
®dakropuan. CoueTaHus W YUCIO COYETaHUH. *TpeyrosbHHUK
[Tackans.™ IIpakTrueckas pabota «Bpraucnenue
BEPOATHOCTEH C UCMOJIH30BAaHUEM KOMOMHATOPHBIX (DYHKIIHIA
ANEKTPOHHBIX TAOIHII.

OcBauBaTh Ha  0a30BOM  YpPOBHe  NOHSTHA:
KOMOWHATOPHOE MPABHJIO YMHOXEHHS, YIMOPSIOYCHHAS
napa, Tpoiika 00 bEKTOB, IepecTaHOBKa, (PaKTOpHA YHCa,
coYeTaHue, YUCII0 COYCTaHuH, *TpeyroipHuk [lackams.™
Pemats nmpocreiilime 3ajayd  Ha  [IEPEUYMCICHHE
YIIOPSITIOYSHHBIX I1ap, TPOCK, IEPEUNCIICHUE TIEPECTAHOBOK
M COYCTAaHWH DIIEMEHTOB pa3IMYHBIX MHOXECTB (TI0
o0pa3siy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YUCIIA
coueTaHuil B anredpe (COKpaméHHOe YMHOXKEHHE, OUHOM
HrloToHa) (¢ HanpaBiIsAIOUIe TOMOIIBIO).

Pemath, mnpumMeHsisi KOMOMHATOPHUKY, 3aJauyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHCIIE C TIOMOIIBIO
AJIEKTPOHHBIX TaOJUI] B XOJ€ MPAKTHYECKOW paboThI (C
BU3yaJIbHOW OTIOPOi).

I'eomerpuueckast
BEpPOSITHOCTH
(4 9)

*T'eomerpuueckas BepoaTHOCTb. Ciy4aliHbIN BHIOOP TOUKH U3
¢Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 TyI'H OKPYKHOCTH.™

*OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.
YuyacTBoBaTHL B 00CYXKIEHHM pelIeHHsl 3aJa4d Ha
HaXO0KJICHUE BEPOSITHOCTEN B OMBITaX, MPEICTABUMBIX KaK
BbIOOP TOYEK M3 MHOTOYI'OJBHUKA, Kpyra, OTpe3Ka WU
JYTH OKPY>KHOCTH, YUCIIOBOT'O IPOMEKYTKA™

HcnuiTanus
Bepnyanu
(6 )

Hcneiranne. Yenex u Heynada. Cepust HCTIBITaHUM 10 IEPBOTO
ycnexa. Hcnbitanus bepnymiu. BepostHocTu coObiTuil B
cepu ucnbiTanuid  bepuymmm.  Ilpaktuueckas pabota
«Hcnprtanus bepHymim».

OcBauBaTh Ha 0230BOM ypPOBHE MOHSATHS: UCIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCIIBITAHUHU (YCIIEX U HeyJaua),
CepUsl HUCHBITAaHWUM, HACTYIUIEHHME IIEPBOro  yclexa
(neynaum), cepust ucnbiTanuii beprysm.

Pemiare  mpocreiimiue 3axa4yd Ha  HAXOXIECHHE
BEPOATHOCTEN COOBITHI B CEpUU UCHBITAHUI /10 TIEPBOTO
ycrexa, B TOM YHCJe C MpUMEHEHHEM (OpMYIIbl CyMMBI
reoMeTpUYECKOil mporpeccuu (C OMopoil Ha CIPaBOYHYIO




WH(OPMAILIHIO).

Pemiate mpocreiimme 3axauM HAa  HAXO0XACHHUE
BEPOSITHOCTE  DIIEMEHTAPHBIX COOBITUH B  cepuu
UCIbITaHUN bepHymM, Ha HaXO0XACHUE BEPOSTHOCTH
ONpEAENEHHOIO YHUCIIAa YCIIEXOB B CEPUM  MCIIBITAaHUN
beprymnu (¢ BU3yanbHOM ONOPOH).

H3yuath B X01e NpaKTH4eCKoil padoThl, B TOM 4HCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbITanui bepryum

Cayuaiinas
BeJINYHHA
(6 1)

CnyuaiiHast BeNMYMHA W PaCHpelielIeHHE BEPOATHOCTEH.
MaremaTnueckoe OXHMIaHME W JUCHEpCHs  CIy4dailHOM
BCIINYHNHEI. HpI/IMepLI MAaTE€MaTU4dYCCKOIo OXHUJIaHUuA KakK
TEOPETUYECKOI'0 CPEAHEr0 3HAUECHUS BEJIMYHUHBI.

[TonsTue o 3akoHe 6onbIINX uncen. 3MepeHne BeposITHOCTEN
C NMOMOI1IbI0 YacToT. [IpuMeHeHne 3akoHa GOIbIINX YHCEIL.

OcBoutb Ha 0a30BOM YpOBHe NOHATHSA: CIydalHas
BEJIMYNHA, 3HAYEHUE CIIy4aiiHON BEJIMYHHBI,
pacrpeeneHue BEPOSITHOCTEN.

HN3yyarp u o0cyxnaTb IPUMEPBl TUCKPETHBIX U
HENPEPBIBHBIX CIIYYalHbIX BEIMUYUH (POCT, BEC YEIOBEKA,
YHMCJIEHHOCTb HACEJICHNUs, IPYTrUe U3MEHUNBbIE BEINYUHBI,
paccMaTpuBaBIIMECS] B KypC€ CTATUCTHKH), MOJAEIBHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMU
onbiTaMu (OpocaHHE€ MOHETHI, WUTPAIBHOW KOCTH, CO
CJlydaifHbIM BBIOOPOM H T. II.).

OcBauBaTh Ha  0a30BOM  YpPOBHe  TNOHSATHA:
MaTEMaTUYECKOE OKUJAHUE CIIy4alHOM BEIMYMHBI KaK
TEOPETHUYECKOE CPEAHEE 3HAUEHUE, TUCTIEPCUs CIIydalHON
BEJIMYMHBI KaK aHaJIOT TUCIIEPCUU YHCIOBOr0 Habopa.
Pemath 3amaum Ha BBIYMCIEHUE MaTEMaTUYECKOTO
OXKMIAaHWS U JUCIEPCUU  JUCKPETHOM  CIly4alHOU
BEJIMYUHBI 110 33JJAHHOMY PaCIPEACIICHUIO, B TOM YHUCIE
3ajjay, CBSI3aHHBIX CO CTPAaxOBaHUEM M JOTepesMH (C
HaIPaBJISIONICH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTEMaTU4YECKUM  OXHJIAHUEM U
JIICIIEPCUEN HEKOTOPBIX paCHpEeNesIeHHd, B TOM YHUCIE
pacnpeeneHus cy4yaiiHOM BETMUNHBI «UUCIIO YCIIEXOBY B
CepuH UCIBITaHUN bepHysum.

M3yyaTrh, dYacTtoTy COOBITHS B  MOBTOPSIOIIUXCS




CIIy4alHBIX OIIBITaX KaK CIy4alHYIO BEJIUYUHY.
3HaKOMHMTBCSI C 3aKOHOM Oonbiiux uucen (B Qopme
bepuymnu): mpu OONBIIOM YHCJIE ONBITOB YacToTa
coObITUS OJIM3KA K €r0 BEPOATHOCTH.

Pematsp 3a1aum Ha U3MEpEHUE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIOLIEH TTOMOIIBIO).

OO0cy)kIaTh poJib 3aKOHA OOJIBIINX YHCEN B 000CHOBAHUHT
4aCTOTHOTO METO/A U3MEPEHUS BEPOSITHOCTEH.
OOcyknaTh 3aKOH OOJBIIMX YHCENT KaK IPOSBICHUE
CTaTUCTHYECKONW YCTOMUMBOCTU B U3MEHUUBBIX SIBICHUSAX,
pOJb 3aKOHA OOJBIIMX YHUCEN B MPUPOJAE U B KHU3HH
4eJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

[IpencraBnenue  NaHHBIX.
BepositHoCTh CIIy4aitHOTO COOBITHS.
koMOuHaTopuku. CiydaiiHble BETUYMHBI U PACIPEICICHHUS.

OrmucarenpHas  CTaTHUCTHKA.
DJIEMEHTHI

IloBTOpAAITH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTsp 3amaun Ha IPEACTaBICHUE U ONKMCAHUE JTAHHBIX.
PemaTh 3a1aum Ha HAXOXKJACHUE BEPOSTHOCTEH COOBITHH,
B TOM 4YHCJI€ B OINBITaX C PaBHOBO3MOXHBIMH
3JIeMEHTapHBIMU COOBITHUSIMH, BEpOSITHOCTEH
O0OBeAMHEHUS M TIEPEeCeYeHUs] COOBITUH, BBIYUCIATH
BEPOSITHOCTH B OTIBITAX C CEPUAMH CIy4alHBIX UCTIBITAHUIN

[Ipu pazpaboTke paboueld mporpaMMbl B TEMaTUYECKOM IIJIAHUPOBAHHH JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAHUS AJIEKTPOHHBIX (IIHU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCSA YI€OHO-METOAMYECKUMU MaTepraIaMu
JIEKTPOHHBIE YYEOHUKM W 3aJaYHUKH, OJICKTPOHHBbIE OUOIMOTEKH, BUPTYaJbHbIE
J1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIMH IUPPOBBIX 00Pa30BATEIBHBIX PECYPCOB), UCIOIB3YEMBbIMH JIJIi OOYUYECHHS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENICH, MPEACTABICHHBIMU B JJIEKTPOHHOM (IIM(PPOBOM) BHUIEC U PEATU3YIOMUMHU

(MyJIbTUMEOUUHBIE TPOTrPaMMBI,

nunakTudeckue Bo3MoxkHoctu KT, comeprkanre KOTOPBIX COOTBETCTBYET 3aKOHOAATENHCTBY 00 00Opa3oBaHUH.
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