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. TNOACHUTEJIBHASA 3AIINCKA.

[Mporpamma no maremaruke ansi oOydaromuxcs ¢ 3[1P 5-9 kmaccoB paspaborana Ha
ocHoBe DenepanbHOIl pabouel mporpaMMbl MO MaTeMaTHKE Uil OO0Y4aroUIUXCsl C 3aJEPiKKOM
ncuxuueckoro pazsutus (manee — 3I[IP) Ha ypoBHE OCHOBHOrO 00IIero o00pa3oBaHUs,
@denepallbHOTO  FOCYIAPCTBEHHOTO  00pa30BaTENbHOIO  CTaHAAapTa OCHOBHOTO  OOIIEro
obpazoBanus (IIpukaz Munnpocsemenus Poccum ot 31.05.2021 r. Ne 287) (maee — @I'OC
000), DenepanbHON aTaNTHUPOBAHHON O00pPa30BATEIBHONW MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBanusi Jusi OOYYaIOMIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHU 3710poBbs  (IIpuka3
Munnpocsenienust Poccun ot 24 nosiops 2022 r. Ne 1025), ®enepanbHoiipaboyeil mporpaMMbl
OCHOBHOTO o00miero o6pa3oBaHus 1o ydeOHoMy mpenmery «Martemarukay, denepaibHoit
MPOrpaMMbl BOCIIMTAHUS, C YIETOM paclpeAeseHHbIX M0 KjaccaM MpoBepseMbIX TpeOOBaHUM K
pesynbTaTam ocBoeHusdDeepaibHOM aIanTHPOBAHHON 00pa30BaTEIHLHON MPOTPAMMbI OCHOBHOTO
oO1ero oOpa3zoBaHus Jisi OOYYAIOMIMXCA C 3aJCP>KKOM TCHUXWYECKOTO pa3BuTHs. B paboueit
MporpaMMe y4TeHbl UJIeH U NoJokeHuss KoHnenumu pa3BuTHs MaTreMaTH4eckoro o0Opa3oBaHusl B
Poccuiickoit ®enepanuu.

VueOnblii mpeamer «MareMaTtuka» BXOJUT B TMPEAMETHYIO 00JacTh
«MaremaTtnka U uH@opmaruka». OH COCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHOM KyIbTYpPBI U
JIOTUYECKOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHHS TIOJB30BAaThCS QJITOPUTMAMH, a TaKKe
MPUOOPETEHUIO TPAKTUYECKHUX HABBIKOB, HEOOXOIMMBIX B TIOBCETHEBHOM KU3HU 00yUAIOMINXCS C
3I1P. VY4eOHbIli mpeaMeT pa3BUBAECT MBINIIEHUWE, MPOCTPAHCTBEHHOE BOOOpaKEHHUE,
(YHKIIMOHATBHYIO T'PAMOTHOCTb, YMEHHUS BOCHPUHHUMATh U KPUTUYECKH AaHAJIU3UPOBATh
nH(pOpMaITHIO, TIPEICTABIICHHYIO B Pa3TUYHBIX (JOpMaXx.

OOyueHne maTeMaTuke Ia€T BO3MOXHOCTh pa3BuBaTh y oOyuatomnpuxcs ¢ 3IIP tounyto,
paloHaIbHYI0 U MHOPMATUBHYIO pedb, yMEHUE OTOMpaTh HarboJiee MOAXOSAIINE SI3bIKOBBIE,
CUMBOJIMYECKUE, TpauuecKkue CpeacTBa JJs BBIPAKEHUS CYXKICHHM M HarJISIHOTO HX
MIpe/ICTaBICHHUS.

Heob6xo1uMbIM KOMIOHEHTOM OOIIeH KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUH SIBISETCS
oOmiee 3HAaKOMCTBO C METOJAaMM IMO3HAaHUS ACHCTBUTEIBHOCTH, MPEACTABIECHUE O MpeaMeTe U
METO0/1aX MaTeMaTUKHU, UX OTIUYUN OT METOJIOB JIPYTUX €CTECTBEHHBIX U T'yMaHUTapHBIX HAYK, 00
OCOOCHHOCTSIX MPUMEHEHHS] MaTeMaTUKU Ul PEIleHUs HAyYHBIX M MPUKIAAHBIX 3a7a4d. Takum
o0Opa3om, MaTeMaTuyeckoe 00pa3oBaHue BHOCUT CBOI BKJIaJ B (pOpMUpPOBaHUE OOIIEH KYIbTYphI
YenoBeKa.

N3ydyeHne mareMaTHKH TaKKe CIIOCOOCTBYET ACTETHMUECKOMY BOCIHTAHHUIO YEIOBEKa,
MOHMMAHUIO  KPacoThl W  U3SIIECTBA MaTeMaTUYECKUX  PACCYXKICHUN, BOCHPUSATHUIO
reoMeTpUUecKUX pOopM, YCBOCHHIO HJIeU CUMMETPHUH.

[IporpamMma oTpakaeT coep:kanue 00yueHus npeamery «MaremaTruka» ¢ yaeToM 0COOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTel oOyuatomuxcs c¢ 3[IP. OBnaneHue y4eOHBIM MpeIMETOM
«MatemaTHiKay IpeCTaBIIAET OMPENEICHHYIO CI0KHOCTD s yuanuxcs ¢ 3[1P. Y oGyuaromuxcs
c 3IIP naubonee BbIpaKEHBI OTCTABAHUS B PA3BUTUU CIOBECHO-JIOTHMYECKUX (DOPM MBIILICHUS,
MO3TOMY a0CTPaKTHbIE M OTBIICYCHHBIC KAaTETOPHU UM TPYAHOJOCTYIHBI. B Toxke Bpems mpu
CHelHralbHOM OOyYeHUU OO0ydYamIliuecs MOTYT BBIMOJHATH 3afaHusl 1Mo anroputMmy. OHH
BOCIIPUMMUYMBBI K MOMOIIM, MOTYT BBIIIOJHUTH NEPEHOC HA AHAJOTUYHOE 3a/laHuE YCBOCHHOTO
crnioco0a peieHusi. CHUXEHHME Pa3BUTHUSL MBICIUTENIBHBIX ONEpaIiil ¥ 3aMe/IJICHHOE CTaHOBJICHUE
JIOTUYECKUX JIeHCTBUM NPUBOJIAT K HEJIOCTATOYHON OCMBICIEHHOCTH COBEPLIAEMBIX Y4EOHBIX
nevcTBuil. Y oOydaromuxcs 3aTpyJHEHbl CUETHbIE BBIYMCIEHMS, NMPOU3BOAMMBIE B yme. B
MIUCHbMEHHBIX BBIYMCIIEHUSAX OHU MOTYT IIPOITYCKaTh OJMH U3 MPOMEXYTOUYHbIXIIaroB. [1pu padote
C YHCJIOBBIMU BBIPQXKCHUSMH, BBIYMCICHUEM WX 3HAYCHMS MOTYT HE YAEP)KHUBATh MPABUIbHBIN
nopsnok nevictBuil. Ilpu ynpouenun, npeodpa3oBaHuu BelpakeHuil ydamuecs ¢ 3[IP e moryr
CaMOCTOSITEJIBHO IPUHSITH



pELIEHHUE O MOCIEA0BATEIBHOCTH BBINOJHEHUS NEUCTBUM. KOHKPETHOCTD MBILIJIEHUS OCIIOKHSAET
YCBOECHUS HABBIKA PEIICHUS ypaBHEHMM, HEPAaBEHCTB, CUCTEMBI ypaBHEHUN. VM ManonocTynHo
COBEpIIICHHE 00PATHUMBIX OTICpAIIUH.

Huzkuii ypoBeHb pa3BUTHSI JIOTHYECKUX OIEpalfii, HeIocTaTo4Has 0000LIICHHOCTh
MBIIJICHUS] 3aTPYAHSIOT M3y4eHHe TeMbl «DyHKIUW»: TpH ompeaeiieHuu (YHKIIMOHATLHOMI
3aBHCUMOCTH, TIPH ONHCAaHUM TpaUIecKOll CUTyalll, WCHOJb3ysd T'€OMETPUYECKUH,
anreOpandyeckuid, (QyHKIMOHAIBHBIA s3bIKM. Hepeako yuammecss He BHIAT Pa3HUIBI MEXKITY
00JacThIO oTnpeIecHus] PYHKIIMHA U 00JIaCThIO 3HAYCHUH.

Pemienune 3aa4 conpsikeHO ¢ TPYAHOCTSIMH O(GOPMIICHHSI KPATKOW 3aITUCH, MPOBEICHHUS
aHaJiM3a yCJIOBMS 3a/Jayd, BblAeleHUs cymectBeHHoro. OOyuaromuecs ¢ 3IIP 3arpynustorcs
c/IeNaTh YMO3aK/IIOUE€HUE OT OOIIEro K YaCTHOMY, HEPEIKO BbIOUPAIOT HEPALIMOHAIBHBIE CIIOCOOBI
pEeILIeHNs, NHOTJ]a OTPaHUYMBAIOTCS MAHUITYJIALUAMHU C YUCIIaMU.

[Ipn u3yuenum reomerpuueckoro marepuana oOyuwatomuecst ¢ 3I[IP crankuarores c
TPYOHOCTBIO JIeNaTh JIOTMYECKHUE BBIBOJbI, CTPOUTH IOCIEAOBATEIbHbBIE PACCYKICHUS.
HenpouHsle 3HaHUS OCHOBHBIX TEOPEM TE€OMETPUM MPUBOAUT K OIIKOKAM B pELIECHUH
reoMeTpuueckux 3agad. OOydaromuecs MOTyT MOAMEHUTH (POpMyIly, HENTPaBUILHO IPUMEHUTH
teopeMy. K ceppe3HbIM omuOKaM B pelIeHUWH 3ajady MPUBOAAT HEJOCTATOYHO pa3BUTHIE
MIPOCTPAHCTBEHHbIE NPEACTaBICHUA. VM CIIOKHO BBIMOIHUTD YEPTEXK K YCIOBHUIO, BIUCbMEHHBIX
paboTax OHM HE MOTYT MIPUBECTH OOBSICHEHUE K YEPTEKY.

TouHOCTP 3amIOMUHAHKS ¥ BOCIIPOU3BEIACHUS YI€OHOTO MaTepraia CHHUKEHBINO MPUYHHE
c1ab0OCTH MHECTUYECKOU JEeSATENBHOCTH, CYy)KeHHs oObema mamsaTu. OOyuaroutumces ¢ 3I1P
TpeOyeTcst OoJblile BpEMEHU Ha 3aKpeIuIeHHe MaTepuana, akTyalus3alus 3HaHuH 10 omope Mpu
BOCITPOU3BE/ICHUU.

Jlnst  mpeomoneHUss TPyAHOCTEH B HW3YYEHUH YYEOHOTO Mpeamera
«MaremaTtuka» HeoOxXoauMa ajanTanus oObeMa M XapakTepa Y4YeOHOro wmarepuaia K
MMO3HABATENBHBIM BO3MOXKHOCTAM ydamuxcsi ¢ 3[1P. Cneayer yueOHBIN MaTEpHAIIPETIOAHOCUTD
HEOOJBIIMMHU MOPLUUSIMHU, YCIOXKHSISI €r0 MOCTENEHHO, U3BICKUBAThH CIIOCOOBI aJalTalluH TPYIHBIX
3aJlaHui, HEKOTOpbIe TEMBbl JaBaTh KakK O3HAKOMHTEIbHBIC;, HCKIIOYaTh OTHAEIbHBbIE TPYIHbIC
JI0Ka3aTeNIbCTBA; TEOPETUUECKUI MaTepHrall peKOMEHAYeTCsl U3y4aTh B MpOIecce MPaKTHYECKOU
JEeSITeIbHOCTH MO pelieHuio 3agady. OpraHuyeckoe €IWHCTBO MPAaKTUYECKOW U YMCTBEHHOMU
JEeSITeIbHOCTH y4alllUXCsl Ha YpOKaX MaTeMaTUKH CHOCOOCTBYIOT NMPOYHOMY M CO3HATEIBHOMY
YCBOCHMIO 0a3MCHBIX MaTeMaTHUYE€CKUX 3HAaHUN NYMEHUH.

esn u 3a1a4u u3y4eHusi yaeOHoro npeamera «Marematuka». [ [puopuTeTHBIMU LETIMHU

oOyueHuss MaremaTuke B 5-9 Kkjaccax SBISIOTCS: (opMHpOBaHHE UEHTPAIBHBIX

MaTeMaTHYeCKUX MOHATHH (4HCII0, BEIMYNHA,
reoMerpuueckas (¢urypa, InepeMeHHas, BEpPOATHOCTb, (QYHKIHS), OOECIEUNBAIOIINX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTH4ecKorooopazoBanus odyuatonuxcs ¢ 311P;

noaseneHue ooOyuatomuxcs ¢ 3[IP Ha nmocTymHOM [UIsi HMX ypOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MAaTEMaTHUKU M OKPYXKAIOIIEro MUpa, MOHUMaHUE MaTEMaTHKU KaK 4acTh OOIien
KYJIBTYpPbI YeTIOBEUECTBA;

pa3BUTHE HHTEUIEKTYaJIbHBIX U TBOpPYECKHX crocoOHocTel oOyuaromuxcs c 3I1IP,
MO3HABATENIbHOM aKTUBHOCTH, UCCIEAOBATENbCKUX YMEHUN, KpUTUYHOCTUMBIIIJICHUS, HUHTEpECca
K U3yYEHUIO MAaTEMATUKH;

(dhopmupoBanre PyHKIIMOHAIBHON MaTeMaTUYECKO IPAMOTHOCTH: YMEHUS pacrlo3HaBaTh
MIPOSIBIIEHUSI MATEMaTUYECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEH B PeabHBIX KU3HEHHBIX
CUTYyallusiX M TpPH HU3YYEHUU JPYTUX Y4YeOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (HOpPMyTUPOBaTh MX HA SI3bIKE MAaTEMaTUKU M CO3/1aBaThb MaTeMaTUYECKUE
MOJIENH, TPUMEHSITh OCBOCHHBIM MAaTeMaTUYECKHil anmapar s peHieHus MPaKkTUKO-
OPHUEHTUPOBAHHBIX 33/1a4, UHTEPIPETUPOBATH U OIIEHUBATDH MOJTYYEHHBIE PE3YIbTATHI.

JlocTKeHHe ATHX Iesiel 00ecrieunBaeTcs peleHUEM CIeIyIoIuX 3a1au:

¢dopmupoBats y oOyqaromuxcsi ¢ 3[IP HaBbIkM yueOHO-TIO3HABATEIbHON AEATENbHOCTH:
IUTAHUPOBAHUE pabOThI, TOWCK PpAlMOHAIBHBIX MYTEH €€ BBITOJHEHUS, OCYIIECTBICHHUS
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CaMOKOHTPOJIS;

COcOOCTBOBATh MHTEIUIEKTYaIbHOMY Pa3BUTHIO, (POPMUPOBATH KauecTBa, HEOOXOAUMBbIE
YEJIOBEKY JIJIsl MOJTHOLICHHOM JKU3HU B COBPEMEHHOM OOI1I€CTBE, CBOMCTBEHHBIE MATEMATUUYECKOM
JESITEIbHOCTH: SICHOCTH M TOYHOCTH MBICJIM, WHTYULUH, NPOCTPAHCTBEHHBIX NPEJCTABIICHUH,
CIOCOOHOCTH K MPEOJIOJICHUIO TPYIHOCTEH;

(dbopMUpOBaTh KIIOYEBBIE KOMIICTCHIIMM YYalIMXCSl B paMKax MPEeIMETHON o0iactu
«MaremaTtuka 1 HHQOPMaTHKAY;

pa3BHUBaTh NOHATUIHOE MbIlIeHUs oOyuatomuxcs ¢ 311P;

OCYILIECTBIIAITh KOPPEKLUIO IO3HABAaTENbHBIX MpoueccoB oOyvaromuxcs c¢ 3IIP,
HEOOXOAUMBIX JIJIsl OCBOCHUS IPOTPAMMHOTO MaTepHaja 1Mo yaeOHOMY IPEMETY;

IpelycMaTpuBaTh BO3MOKHOCTb KOMIIEHCAlUU 00pa30BaTeNIbHbIX 1e(UIIUTOB B OCBOCHUU
MPEIECTBYIOLIEr0 MporpaMMHOro martepuana y oOywatomuxcs ¢ 3[IP u HemocTaTkoB B HX
MaTeMaTH4YeCKOM Pa3BUTHUH;

chopMUpOBaTh YCTOMUYMBBIN HHTEpEC Y4YalUXCs K TMPEIMETY; BBISBISATH U

pa3BUBaTh MaTEMaTUUECKUE U TBOPUECKUE CIIOCOOHOCTH.

OcHOBHBIE JIMHUM COJIep’)KaHusl Kypca wmareMatuku B 5-9 kiaccax: «Uwucna wu
BBIYMCIIEHUS, «Anredpa» («AnreOpanueckue BBIpAKEHUS», «YPABHEHHMS U HEPABEHCTBA»),
«Dyukuuny, «l'eomerpusi» («['eomerpuueckue ¢urypsl W ux cBoiictBay, «M3mepenue
reOMETPUYECKUX BEIUYUH»), «BeposaTHOCT W cTaTHCTUKa». JlaHHbIE JHMHUM Pa3BUBAIOTCS
napajuiesibHO, KaX/1as B COOTBETCTBUUC COOCTBEHHOM JIOTMKOW, OJJTHAKO HE HE3aBUCHUMO OJIHA OT
Jpyroi, a B TECHOM KOHTaKTe W B3auMmojeicTBuu. KpoMme 3Toro, Ux 0OBEOUHSET JorndecKas
COCTaBJISAONIAs, TPAJAULMOHHO TPUCYLIAs MaTeMaTUKE U MPOHU3BIBAIOIIAs BCE MAaTeMAaTUYECKHE
Kypchbl U cojepxkarenbHble JuUHHH. CdopMmynupoBaHHoe B DenepalibHOM TOCYAApCTBEHHOM
00pa3zoBaTeIbHOM CTaHAapTE OCHOBHOTO 00IIeroo0pa3oBanusi TpeOOBaHUE «YMETh OIEPUPOBATh
MOHATUAMMU: OTPEICIICHUE, aKCHOMa, TEOPEMa, 10Ka3aTeNbCTBO; YMEHUE PACIIO3HABATh NICTHHHBIC
U JIO’)KHBIE BBICKA3BIBAHUSA, PUBOAUTH MPUMEPBI M KOHTPIIPUMEPHI, CTPOUTh BBICKA3BIBAHUA U
OTPHIIaHUS BBICKa3bIBAHUID OTHOCUTCA KO BCEM KypcaM, a (POpMHUPOBaHUE JTOTMYECKUX YMEHUI
pacmpeiensercs 1mo BceM rojgam oOydeHusi Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsI.

Copnepxanne 00pa30BaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pE3yJabTaTaM OCBOEHHS
®enepanbHOl pabouyell MPorpaMMel, pacupefeaEéHHbIM 10 roJaMo0ydeHUsl, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPHHLHMIINAIBHBIM BONpOCaM O0O0y4aroIuecs
oOpalaguch HEOJHOKPAaTHO, YTOOBI OBJIQJCHUWE MAaTEMaTHMYECKUMM IMOHATUAMU M HaBbIKAMU
OCYLIECTBIISUIOCh ~ [IOCJENOBATENIbHO W IOCTYNaTelnbHO, €  COONIOJEHMEM  IpUHLIHUIA
IIPEEMCTBEHHOCTH, @ HOBBIE€ 3HAHHUS BKIIOYAJIUCh B OOLIYI0 CHCTEMY MaTeMaTHYECKUX
npencrapiaeHuiioOydaromuxcs ¢ 3[1P, pacumpss u yriuy6mss e€, o0pa3ys NpouHble MHOKECTBEHHbIE
CBSI3H.

OO0mue Henu o0yueHuss mareMatuke B 5-9 kiaccax:

dbopMupoBaHHEe IEHTPAJIbHBIX  MaTEeMAaTHMUECKUX MOHATHHA  (YMCIO, BEIWYMHA,
reoMerpuueckas (Gurypa, TmepeMeHHas, BEpOATHOCTb, (yHKIMSA), OOECIEeUYnBaAIOIINX
MIPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEMAaTHYECKOT0 00pa30BaHus 00yJaroNInXcs;

nojiBe/ieHne oOy4aronMXcs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3U
MaTeMaTHUKH W OKPYXKAaIOLIEro MHUpa, MOHMMaHMEe MaTeMaTHKHM KaK YacTh OOILIed KyIbTyphI
YEJI0BEYECTBA;

pa3BUTHE  WHTEIUIEKTYalbHBIX W  TBOPYECKHX  CIOCOOHOCTEW  oOydJarommxcs,
MM03HABATEIbHOM aKTUBHOCTH, UCCIEAOBATEILCKUX YMEHNUNU, KPUTUUHOCTH MBILUICHUS], THTEpEca
K U3YYCHHIO MAaTeMAaTHKH,

(dhopmupoBanue PyHKIIMOHATEHOW MaTeMaTHYEeCKON TPaMOTHOCTH: YMEHHsI PACcIIO3HABATh
MIPOSIBIICHUSI MATEMaTHIYECKUX TMOHATHHI, 00BEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTYyaIlUsIX M TPH HU3Y4EHUH JAPYTUX YYEeOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (OpMYyIHpOBaTh WX HA SI3bIKE MATEeMATHKH MU CO3/1aBaTh MaTEMaTHYECKHE
MO/IENH,



MPUMEHSITh OCBOCHHBI MaTEMaTHYECKUW armapar Ui pEeHICHHs MPAKTUKO- OPUECHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATh U OLIEHUBATH NIOJYyYEHHBIE PE3YIIbTATHI.

Oco0eHHOCTH 0TOOPA M aJaNTAIMN Y4eOHOr0 MaTepuaJia Mo MaTeMaTHKe.

OOyuenune ydeOHOMY mpenmery «MaTeMaTuka» CTPOUTCS Ha CO3AAHUU ONTHUMAJIbHBIX
YCIIOBUH ISl yCBOGHUS MPOTpaMMHOT0 Marepuania ooyqaromumucs ¢ 3[1P. boibmoe BHUMaHMe
ynensiercsi oToopy ydeOHOro MaTepuajsa B COOTBETCTBHHM C MPUHIUIIOM JOCTYIMHOCTH MpH
COXpaHEHHUU 00IIero 0a30BOrO YPOBHSI, KOTOPBIM JOJDKEH IO COICPXKAHUI0 U 00beMy OBITh
aganTUpoBaHHBIM i1 oOyuatomuxcs ¢ 3[IP B cooTBeTcTBUU ¢ MX 0COOBIMU 00pa30BaTEILHBIMHU
notpebHocTsiMU. Crnenyer oONeryuTh OBJaJeHHE MarepuaioM oOydatomumucs ¢ 3[1P
MIOCPEJCTBOM €ro JIE€TAJIbHOTO OOBSICHEHUS C CHCTEMaTH4YECKHMM IIOBTOPOM, MHOTOKpPaTHOMN
TPCHUPOBKH B NMPUMEHEHWHM 3HAHWW, HMCIIOJIB3YS NPHEMbl aKTyalu3alud (BU3yalbHas OIopa,
TaMsITKa).

@enepanbHas MporpaMMa IpeaycMaTpuBaeT BHECEHUE HEKOTOPBIX H3MEHEHMA:
YMEHBIICHHE 00beMa TEOPETHUYECKMX CBEJCHHI, BBIHECEHHE OT/ACIBHBIX TEM WJIHM IENbIX
pa3zesioB B MaTepHalsl JUisi 0030pHOT0,03HAKOMUTEIBHOTO U3YyYEHUSI.

HN3menennss nporpammbl B 5-9 kiaccax

MaremaTuka B 5 M 6 Kj1accax

B o3HakoMHTENHHOM IUIAHE PEKOMEHIYETCS H3ydaTh CIEAYIOLIUE TEMBI:

«Pumckas Hymepanus», «PaBubie ¢urype», «lumunap, konyc, mapy», «KyO»,
«IIpssmoyrosibHBIA  Tapamenenuneny, «llepememenne Mo KOOPAMHATHOM mpsiMony, «Moayib
gyucnay, «YuciaoBele npoMexyTkn»; «Macmrad» (u3ydaercas B Kypce «l'eorpadusy);
«300paxkeHne reoMeTpuuecKrux GUTyp Ha HETMHOBAaHHOM Oymarec MCHOJb30BaHUEM LIUPKYJIS,
JUHENKHU, YTOJIbHUKA, TPAHCIIOPTHPAY, «JlJIMHA OKPYKHOCTH, «[Inomanp Kpyra,
«[TapannenbHbie npsimbiey, «l[lepnennukymnspHeie npsimbie», «OceBas U LEHTpalibHAs
cUMMeTpUn» (U3ydaeTcs B Kypce reoMerpun); «beckoHeuHbie NEePUOINYECKHUE NIeCATUUHbBIE
npo6u. JlecsTuanoe mpUOIMKEHNE OOBIKHOBEHHOM IpoOM» (M3ydaeTcsi B Kypce anreOpsl).
CrnenyeTr yMEHBIIUTH KOJMYECTBO YacOB Ha cIeaylonne TeMbl: «PerieHnue Joruyeckuil 3amaqy,
«lmuHa  otpeskan, ¢ «llkanel», «PacnpenenuTenbHbli 3aKOH YMHOXEHHS», «3aluch
MPOU3BEICHUSI ¢ OYKBEHHBIMH MHOXUTEIAMIY, «I[locTpoeHne KoH(pUTyparuii U3 4acTei mpsiMoid,
OKPY’KHOCTHU Ha HEIMHOBAaHHOM HKJIeTYaTON Oymarey, «/lenurenu u  kpartaele.  [Ipusnaku
nenuMocTi», «Haumbonpmmii oOmuii AenuTeNns M HauMeHbllee obliee kpaTHoe. JlemuMocTb
CyMMBI U nipou3BeneHus». «[IpuBeaenue npobu Kk HOBOMy 3HameHartemnoy», «Haxoxaenue yactu
LEJIOro W LEeJoro mo ero uactuw». «OKpyriieHue AecATUYHBIX Apobei». «Perienue 3amau
nepebopoM BceX BO3MOKHBIX BapHaHTOBY». «CocTaBieHne OyKBEHHBIX BBIPAXKEHHI 10 YCIOBHUIO
3amaun». BbicBOOOIMBIIMECS Yachl MOXHO HCIIOJIB30BaTh HA MOBTOpPEHHUE (B Hayaje M KOHIIE
y4eOHOro rojia), HauzyuyeHue Hauboliee TPYAHBIX U 3HAYMMBIX TeM: B V Kjlacce — Ha peIIeHHE
ypaBHEHUH, pUBeJIeHUE ApoOU K HOBOMY 3HAMEHATENI0, YMHOKEHUE U JIeNIEHUE JIECATHYHBIX
npobeii, msmepenue yrios; B VI kiacce — AeWCTBUS C MOJOKUTENBHBIMU M OTPUIATEIbHBIMU
YHClIaMU, PEIIeHNEe YPaBHEHUM, CII0’KEHNE U BBIYMTAHUE YUCEIl, COACPIKAIIUX LETYI0 U APOOHYIO
4acTb, HA YMHOKEHHUE U JeTIeHNEe OOBIKHOBEHHBIX IpO0eH.

Aunreopa

B 03HaKOMWTEIIBHOM IUIaHE PEKOMEHIYETCS H3y4yaThb CIEIYIOLIUE TEMBI:
«Hppaunonansuble uyncna. JledcTBUTenbHbIE 4Yncia», «CpaBHEHUE [EHCTBUTENBHBIX YHCED,
apupmeTHyecKre AeUCTBUS C IEHCTBUTEIbHBIMH YuCIaMmuy», «HaxoxaeHue npuOIMIKEHHbBIX
3HAUEHUN KBAJPAaTHOTO KOPHS»,

«Teopema Buera», «PelieHus ypaBHEHMH TpPETbEl M 4YETBEPTON CTENEHEH Pa3JOKCHHEM Ha
MHOXKHTEINY, «DyHKUMA y =VX 1 ee rpadux», «[IOrpemHOCT M TOYHOCTD TIPUOIIKCHHS,
«YerHble ¥ HeueTHbIe (GYHKIUM», «DyHKIUS y=x"»,

«DyHknus y= ax’, ee rpaguk u cpoiictBa. I'paduku QyHkuuit y= ax® + n u y=a(x- m)?,
«YpaBHEHUE C IBYMS MIEPEMEHHBIMU U €ro Tpauk», «I'paduyeckuii cnocod pemeHuss CcucTeMbl
ypaBHeHU», «l300pakeHre wWieHOB apu(MEeTHYecKOd M TeOMETPUYECKON Mporpeccui
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TOYKAMHM HA KOOPJIMHATHOW IUIOCKOCTHU. JIMHEHHBIM M 3KCIIOHEHIHMAIbHBIM pocT. CIl0)KHbIE
IIPOLICHTBD».

Cnenyer yMEHBIIMTb KOJIMYECTBO 4YacoB Ha u3yueHue tem: «Dopmyibi»,
«/loxazaTenbCcTBO TOXKIECTBY», «JIMHEHHOE ypaBHEHHE C ABYMsI HEU3BECTHBIMWY,
«['paduk nuHEHHOrO ypaBHEHHs C JByMs HepeMEeHHbIMH», «['paduueckoe pelieHue JINHEHHBIX
YpaBHEHHIA U CHCTEM JIMHEHHBIX ypaBHEHUI», « CBOWCTBA KBAIPATUIHON (QYHKITHIY.

BricBoOOIMBIIMECST Yachl PEKOMEHAYETCS MCIIOJIb30BaTh: JUIA JIydlIed MpopabOTKU
Hanboyiee BaXHBIX TeM Kypca: «Pemienue ypaBHeHmit», «PemeHune cucteM ypaBHEHUI,
«CoBMecTHBIE JeHCTBUS C NpoOsimMuy», «IIpuMeHeHre CBONCTBapuPMETHIECKOTO KBAJAPATHOTO
KOpHS»; Ha IOBTOPEHUE, PELLIEHUE 3a/1a4, peoOpa3oBaHKe BbIPAKEHHI, a TAK)KE Ha 3aKpeIieHUue
MU3y4YEHHOT'O MaTepuaa.

I'eomerpus

Crnenyer OCHOBHOE BHUMAHUE YCIUTh MPAKTUUECKOW HAMPaBIEHHOCTH Kypca, UCKITIOUNB
U YOPOCTUB HauOojee CJIOXKHBIM /s BOCHPUATHUS TeopeTHueckuil marepuan. Ha ypokax
TEOMETPUHN HEOOXOMMO MaKCHUMaIbHO HMCIOJIb30BaTh HATJISIHBIE CPEICTBA OOydeHus, OObIIe
MIPOBOJIUTH MPAKTUYECKUX PaOOT C ydaluMucs, pemath 3aaadu. CTpOuTh pelieHue 3aaad mpu
MOCTOSTHHOM OOpaIIeH!H K HATJISIHOCTH — PUCYHKAM M YepTekKaM.

O3HakOMUTENBHO HaTh TeMbl: «TeopeMbl M J10KAa3aTeNbCTBO. AKCHOMBIY,
«/lokazaTenbCcTBO OT MPOTHUBHOTOY», «CyIIECTBOBAaHWE U €IWHCTBEHHOCTD MMEPIICHIUKYISIPA K
npsAMoity, «MeToa reoMeTpudeckux Mect», «MeTon yaBoenus menuansl»y, «Teopema Paneca
U TeopeMa O MPOMOPIIMOHAIBHBIX OTPE3KaxX»,

«enTtp Macc TpeyroiabHuka», «/3MeHeHne TPUTOHOMETPUYECKHX (YHKIMH IMpHU BO3pacTaHUU
yriay, «DopMynbl s paguyCcoOB BIHCAHHBIX M OMHCAHHBIX OKPYKHOCTEH MPaBUITLHBIX
MHOTOYTOJIbHUKOB»,  «YpPaBHEHUE  MPSIMOI»,

«/IBmxenney, «CBolcTBa ABMKEHU», «TeopeMa 0 MPOU3BEACHUU OTPE3KOB XOPI,TEOPEMBI O
MIPOU3BEICHUN OTPE3KOB CEKYIIHMX, TEOpeMa O KBajJpare KacarelbHOW».(ClenyeT yMEHBIINUTH
KOJIMYECTBO YacoB Ha u3ydeHune Tem: «CummMerpuuHbie Gurypbl. OCHOBHBIE CBONCTBAa OCEBOM
cummerpum», «llenTpansHas  cumMmerpus», «llapamnensHbiii  nepeHoc», «lloBopoT»,
«[IpeoOpazoBanue momodus. IlogoOrecoOoTBETCTBEHHBIX 3IEMEHTOBY», «OCHOBHBIE 33/a4ll Ha
IIOCTPOCHUE C TMOMOIIBI LMPKYIS U JUHEHKH», «JleKkapToBbl KOOpAMHATHI HA ILJIOCKOCTH»,
«Pemenue TpeyronbHUKOBY, «[logobue puryp».

BricBoOoaMBIIIMECS Yachl HCIIOJIB30BATh HA PEIICHUE 3a/]a4 U MIOBTOPEHHE.

BeposiTHOCTBH M CTATUCTHKA

B cBs3M ¢ TeM, 4TO 1aHHBII KypC BBI3bIBAET HANOOJBIINE CIOXKHOCTH JUId 00yJaromuxcs
c 3I1P, cBs3aHHBIE CO CHM)KEHHBIM YPOBHEM Pa3BUTHSI CIIOBECHO- JIOTUYECKOTO MBIIUIEHUS, €ro
U3y4eHHE JOJKHO CTPOMUTHCS Ha 0a30BOM YPOBHE M JOCTYHHOM JJISi YYEHHKOB MaTrepuale.
OCHOBHOE BHUMAaHHUE CIEIyeT YAEIUTb pa3jeiaM, CBA3aHHBIMU C MOBTOPEHHEM IPOMJICHHOTO
MaTepuala, YBEJIWYUTh KOJIMYECTBO YIPAKHEHUH M 3aJaHU, CBA3aHHBIX C IMPAKTUYECKOMH
JeATeIbHOCTIO 00YyUYaIOIIUXCSL.

HeoOxoanMo nepecMOTpeTh COJepiKaHHE TEOPETUUECKOTO MaTepHuaja M XapakTep ero
U3JI0’KEHUA: TEOPETUUECKUI MaTepHall IIPENOJHOCUTD B IPOLIECCE PELICHUS 3a/1a4 U BBITIOJIHEHHUS
3aJJaHU{ HAIrJIATHO-TIPAaKTHYECKOTO XapaKkTepa; He TpeOoBaTh BbIBOAA M 3alIOMUHAHMS CIIOKHBIX
dopmyn, pelieHHs HECTaHAAPTHBIX, TPYNOEMKHMX 3agaHuid. Psang Tem cienyer u3ydarh B
03HAaKOMMTEJIBHOM ILJIaHE.

@enepanbHas MporpaMma IperocTaBiIseT aBTopy paboueil mporpammsl cBoOOAy B
pacripesielleHUl MaTepHaia 1o 4eTBepTaM (Tpumectpam). Pacnipenenenne BpeMeHU Ha U3y4eHUE
TEM B TeUeHHE Y4eOHOI0 To/ia CaMOCTOSITEIbHO ONpeAessieTcss 00pa3oBaTeIbHON OpraHu3amuei
U 3aBUCUT OT ocoOeHHocTell rpynmbl oOyuatommxcst ¢ 3[IP u ux ocobbix 00pa3oBaTENbHBIX
noTpedHOCTEH.

IIpumepHbie BuAbI AesTeabHOCTH oOydarommuxcs ¢ 3IIP, o0ycioBiaeHHble 0cOOBIMH
o0pa3oBaTe/IbHBIMM MOTPEOHOCTAMM H o0ecleYuBAKIIHME OCMBICJICHHOE OCBOCHHE
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coaepkaHun 06pa30BaHHﬂ o nmpeamMery
«MaTteMaTuKa».

Conepxxanne BUAOB nesTenbHOCTH oOywatommxcs c¢ 3IIP ompenensercs uxocoObiMu

oOpazoBarenbHbIMU IOTpeOHOCTIMH. [ToMuMo mupoxo ucnoabzyemsix B DAOIT OO0 obmux s
BCeX 00y4aromuXxcs BUJOB JEITEIBHOCTH CIEAYET YCUIUTD BUIBI IESTEIFHOCTH CIIeHU(UIHBIC IS
JAHHOW KaTeropHuu JeTel, 00ecreunBarolue OCMBICIEHHOE OCBOEHUE COIep KaHNs 00pa30oBaHUs 110
MpEeIMETy: YCUIICHUE PEAMETHO-TTPAKTUYECKON IeITEIbHOCTH C aKTUBU3AIIMEH CEHCOPHBIX CHCTEM;
YepeioBaHue BUIOB JIEATEILHOCTH, 33CHCTBYIOIUXPA3INYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHE
Marepuana ¢ ONopod Ha alrOpUTM;
«TIOTIArOBOCTRY» B M3YYEHHUH MaTepHalia; MCIOJIb30BaHUE OTIOJHUTEIHLHON BU3YadbHOW OTIOPEI
(cxeMpl, a0JIOHBI, OTIOPHBIE TAOIUIIBI); PEYEBON OTUET OMPOIECCE U PE3YNIbTAaTe JACSITEIbHOCTH,
BBITIOJTHEHUE CIICIMANBHBIX 3aJaHul, 00ECNEeUNBAIONINX KOPPEKIHUIO PEeryisui  y4eOHO-
MO3HABATEIBHOH ESITETHHOCTHH KOHTPOJIb COOCTBEHHOTO Pe3y/IbTara.

®denepanibHas TEeMaTUYECKasi U TEpMUHOJIOrnYeckas Jekcuka cooreTcTByeT®@ AOIT OOO0.

s oOyuatomuxcs ¢ 3IIP cyiiecTBEeHHBIM SIBISIIOTCSI TPUEMBI PaOOTHI C JIEKCHYECKUM
MaTepHasioM 1o npeamety. [IpoBoauTes crienuanbHas padoTa 1o BBEICHUIO B aKTUBHBIN CJIOBAPh
00yJaromMXxcsi COOTBETCTBYIOIIEH TEPMUHOJOTUU. M3ydaemble TEpMHHBI BBOJATCS Ha
MIOJIUCCHCOPHOW  OCHOBE, 0O0s3aTelbHA BH3yallbHasl MOJIACPIKKA, AITOPUTMBI pPabOTHI C
OTIpe/IeIEHUEM, OTIOPHBIE CXEMBI UIAAKTyaTH3aluN TEPMUHOJIOT HH.

B cootBerctBuu ¢ DenepalbHBIM TOCYIAapPCTBEHHBIM 00pa30oBaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00miero oOpa3oBaHusi yuyeOHbIH mpeameT «MaremaTtuka» BXOJIUT B IPEIMETHYIO
obnacte «MaTemaTrka U UHPOPMATHKA» U SABJISIETCS 00s3aTeIbHBIM IS n3ydeHus. B 5-9 kmaccax
yueOHbI TpeaMeT «MaTeMaTuka» TPaAWIMOHHO W3y4daeTcsi B paMKaxX CICAYIOIUX Y4eOHBIX
KypcoB: B 5-6 kiaccax — kypca «Marematukay, B 7-9 kiaccax — KypcoB «Anredpa» (BKIrOJas
AJIEMEHTHI CTAaTUCTUKH M Teopuu BeposTHOcTel) u «['eomerpus». Hacrosmieit mporpammoit
BBOJIUTCSI CAMOCTOSITEIILHBIN YICOHBIN Kypc «BepOosITHOCTD U CTATUCTUKAY.

OO6mree yrciio 9acoB, peKOMEHI0BAHHBIX IS U3YUCHUS] MaTeMaTUKH (0a30BBI YPOBEHB)
Ha YpOBHE OCHOBHOTO 00I1ero obpasoBanus, — 952 gaca: B 5 kimacce — 170 gacos (5 wacoB B
Hezemo), B 6 kimacce — 170 gacos (5 yacoB B Heneno), B 7 kinacce — 204 gaca (6 yacoB B HEJEI0),

B 8 kimacce — 204 uvaca (6 wacoB BHezenro), B 9 kimacce — 204 gaca (6 4acoB B HEJCITIO).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA [POI'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS.

N3ydyeHne MareMaTHKU Ha YpOBHE OCHOBHOTO 00Iero o0pa3oBaHUS HApPaBICHO Ha
JNOCTHXKEHHE 00yJaroIIMMUCS JTUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
Pe3yJIbTaTOB OCBOEHUS y4eOHOTO IIpeaMeTa.

JInuHOCTHBIE pe3yJIbTAThI.

JIn4HOCTHBIE pe3yIbTAaThl OCBOCHUS IIPOrPaMMBI TI0 MAaTEMATHKE XapaKTePU3yIOTCA:
1) NaTpHOTHYEeCKOe BOCIIUTAHHE:

OpOSIBJICHHMEM HHTEpeca K MPOUUIOMY M HACTOSIIEMY pOCCHICKOW MaTeMaTHKH,
[CHHOCTHBIM OTHOIICHHEM K JOCTH)KCHHSM POCCHHCKMX MAaTeMaTHKOB U POCCHUCKON
MaTeMaTU9YeCKOH MIKOJIbI, K UCTIOJIB30BAHUIO 3TUX JOCTHKECHUH B IPYrUX HAyKaxX U MPUKIAIHBIX
cdepax;

2) rPakIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBITMOJIHEHUIO OOS3aHHOCTEH TIpakAaHWHA W pealu3alluu €ro npas,
NPEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS pA3JIMUHBIX CTPYKTYP,
SBJICHUH, TpoLEAyp I'pakJaHCKOro oO0IecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCYX/IEHHIO STHUECKUX MpOOJeM, CBSA3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM TOCTHKEHUM
HayKH, OCO3HAaHUEM BOKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIMIIOB B JESTEIBHOCTH YYEHOTO;

3)  TpyaoBoe BocnHTaHMe:



YCTAHOBKOM Ha AaKTMBHOE y4aCTHE B PELICHUM INPAKTHUYECKHMX 3a7a4 MaTeMaTHYECKOU
HaIIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTH4ECKOro oOpa3oBaHMs Ha MPOTSLKEHUU BCE
KHU3HU JUIsI YCHEITHOW NMpo(ecCHOHABHOWICATEILHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM HHIUBUAYAJIBHOW TpPAaeKTOpUH OOpa3oBaHUS H
YKU3HEHHBIX [JIAHOB CY4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEHN; ICTETUUECKOE
BOCITUTaHME: CHOCOOHOCTHIO K AMOLIMOHAIILHOMY U 3CTETUYECKOMY BOCIIPUSTHIOMATEMATUYECKUX
00BEKTOB, 33/1a4, PEIICHHUH, PACCYKIEHUH, YMEHUIO BUACTh MAaTEMaTHIECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

4) HMEHHOCTU HAYYHOI'O MO3HAHUS

OpHEHTAIlEeN B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4yHBIX IpEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI 4YeNOBEKa, NPUPOJBl M OOIIECTBA, NOHWMAaHHUEM
MaTeMaTHYeCKOH HayKH Kak c@epbl 4YeI0BEYECKOW JeATEJbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAYUMOCTH JJIs Pa3BUTHUS LIUBUIN3ALAH, OBJIAJICHUEM S3BIKOM MAaTEMAaTUKH U MATEMATHYECKOU
KyJIbTypOM KaK CpEICTBOM TIO3HAaHUS MHpPA, OBJIAJCHHEM MPOCTEHIIMMHU  HAaBBIKAMH
HCCIIEA0BATENbCKONACITEIIBHOCTH;

5) ¢puznueckoe BocnuTaHHMe, (OpMHpPOBAHUE KYJAbLTYPbl 310pPOBbSI U
AMOLMOHAJIBHOTO (JIAroONnoJyYns:

TOTOBHOCTBIO MPHUMEHSITh MaTeMaTHUeCKHWe 3HAaHUS B MHTEPECax CBOErO 3JI0POBbS,
BEJICHUS 3JI0pPOBOro 00pasa >KU3HH (3A0pOBOE MHUTAaHKE, COATAHCUPOBAHHBIA PEXUM 3aHATUH U
OTIbIXa, perynspHas ¢Gu3nyeckass AaKTUBHOCTh), C(OPMHPOBAHHOCTHIO HAaBbIKAa peQIeKcui,
NPHU3HAHKEM CBOEro IpaBa Ha OHIMOKY M TaKOIo kK€ IpaBa APYroro 4ejaoBeKa;

6) sKo/0ruUecKkoe BOCHUTAHME:

OpHEHTAaIe Ha MPUMEHEHHE MAaTEMaTHYECKHX 3HAHWU JUIsl PEelIeHHs 3a7adB 00JIacTh
COXPAaHHOCTH OKPYKalOIIeH Cpeibl, IUIAHWPOBaHHS IOCTYIIKOB W OIICHKH MX BO3MOXHBIX
MOCIICICTBUH ISl OKPY)KAIOMIEH Cpe/bl, OCO3HAHWEM TJI00AIBHOTO XapaKTepa IKOJIOTUIECKUX
MpoOJIeM U MyTEeH MX PEIICHHUS;

7) apanTanuMs K M3MeHSIIOIIMMCS! YCJOBHSIM COIMAILHON H NMPUPOIHON Cpebi:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO JESITebHOCTb, B TOM YHCJIE YMEHUE YUUTHCS y JAPYTUX
J0JIel, mpuoOpeTaTh B COBMECTHOMN J1€ATEIbHOCTUHOBBIC 3HAHMS, HABBIKU M KOMIIETCHLIMU W3
OmbITa JAPYruX; HEOOXOOUMOCThIO B (OPMHpPOBAHMM HOBBIX 3HAaHUN, B TOM YHCIE
dbopMynupoBaTh HJIEH, MOHATHUS, TUIOTE3bl 00 OOBEKTaX W SBJICHHSIX, B TOM 4YHCIE paHee He
U3BECTHBIX, 0CO3HABATHACPHUIINTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE
pa3BUTHE; CHOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CUTYAllMIO, BOCIHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
NercTBUS, GOPMYITHPOBAThH U OLIEHUBATH PUCKU U MOCIEACTBUS, (POPMUPOBATH OTIBIT.

MeTtanpeaMeTHbIe pe3yJibTAThI

B pesynpraTe OCBOEHHS IpOrpaMMbl [0 MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOIIEro
obOpazoBanus y oOyuatomierocsi ¢ 3IIP Oyayr cdhopmupoBaHbl MeTalipeIMETHBIE PE3YAbTATHI,
XapakTepU3YIOLIUECS  OBJAJAECHHUEM YHUBEPCAJIBHBIMU  IIO3HABATEJIBHBIMU  JIEUCTBUSIMU,
YHUBEPCAIbHBIMA KOMMYHHUKAaTUBHBIMHU JIEUCTBUSAMU W YHHUBEPCAJIBHBIMU PETYISITUBHBIMU
JIEUCTBUSIMU.

OBJajieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMH MTO3HABATEIbHBIMH 1eHICTBUSIMU:

YCTaHABJIMBATh NPUYMHHO-CJIEACTBEHHBIE CBS3U B XOJE€ YCBOCHHMS MAaTeMaTUYECKOIO
Marepuana;

BBISIBIISITH I€(DUIIUT JAHHBIX, HEOOXOUMBIX JUTsl pEUIeHHs TIOCTABICHHOMN 3a1a4u;

C TIOMOIIBIO YYUTENs BEIOUPATh CIIOCOO pelIeHrs MaTeMaTUYeCKOi 3a/1aun (CpaBHUBATH
BO3MOYHBIE€ BAPUAHTHI PEIICHHUS);

MPUMEHSITh W MPEoOPa30BBIBATH 3HAKM M CHMBOJIBI B XOJI€ PEIICHHS MAaTeMaTHYeCKUX
3a/a4;



yCTaHaBJIMBaTh UCKOMOE U JaHHOE IIPU PELIEHUU MAaTEMaTUYECKOM 3aJa4yy; IOHUMATh U

UHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX BUAOB U (HOPM MpeACTaBICHUS;

WUTIOCTPUPOBATh ~ pelIaeMble  3agaud  TpadUuecKUMH  cxemaMu; 3()(EeKTUBHO
3alIOMUHATh ¥ CUCTEMAaTU3HPOBATH HH(OPMAIIHIO;

MOHMMAaTh W HCIOJB30BaTh MAaTeMaTHUYECKHE CpPEACTBAa HAINATHOCTH (Tpadukw,
JarpamMmbl, TaOJIUIbL, CXEMBI U JIp.) Ul WUTIOCTPALMK, HHTEPIPETAlMH, apTyMEHTALINH.

OsJaieHne YHUBEPCAIbHBIMHU Y4eOHBIMH KOMMYHUKATHBHBIMH 1eCTBUSIMH:

OpPraHU30BbIBATH Y4EOHOE COTPYJHUUYECTBO M COBMECTHYIO JESATENBHOCTh C YUUTEIEM U
CBEPCTHHKAMH B IIPOLIECCE PELICHMS 3a/ay;

B3aUMO/ICHICTBOBATh M HAXOJAUTh 0OLIME CIOCOOBI paboThl; padOTaTh B IPyNIE: HAXOAUTh
o011ee perIeHne 1 pasperaTh KOH(IMKTE Ha OCHOBE COTTIACOBAHUS HO3UIMN U yuéTa HHTEPECOB;
CIIyIaTh napTHEpa; GopMyIHpoOBaTh, APryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB INMPH HAJHMYUU PA3HBIX TOUEK 3PEHUS U
pazperiatb KOH(QIMKTH HA OCHOBE Y4€Ta HHTEPECOB U MO3UIIUNA BCEX YYACTHUKOB;

apryMEHTHPOBAaTh CBOIO MO3UIIMI0 M KOOPAUHUPOBATH €€ C MO3ULMSIMHU MapTHEPOB B
COTPYIHHYECTBE IPU BHIPAOOTKE OOIIETO pelIeHNsI B COBMECTHOM JESTENbHOCTH;

BBINIOJIHATH CBOIO 4YacTb palOThI, JOCTUTaTh KaueCTBEHHOTO pe3yinbTara W
KOOPAMHUPOBATH CBOM JICHCTBUS C IPYTUMH YICHaMHU KOMaH/Ibl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/la B OOLIUIT TPOIYKT.

Osaanenne YHUBEPCAJIbLHBIMHI y4eOHBIMH peryJIiTUBHbIMU
ACHCTBUAMM:

CTaBHTH IIEJIH, BBIOMPATh U CO3AaBaTh aJTOPUTMBI U PEIICHUS yIeOHBIXMAaTEMaTHISCKIX
npooseM;

IUIAHUPOBaTh M OCYLIECTBIATh JIEATENBHOCTb, HAIPABICHHYI0 Ha pELICHHE 3a]ad
HCCIIEI0BATENLCKOIO XapakTepa.

(bopMynHupoBaTh U yIEpKUBATh y4eOHYIO 3a/lauy, COCTABIIATH IJIaH UIOCIEJ0BATEIBHOCTh
e CTBHIA;

OCYIIECTBIIATh KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBBI,

KOHTPOJIUPOBATh MIPOLECC U PE3yJbTaT yUeOHON MaTeMaTHYECKON JeATeNbHOCTH;

aJIeKBaTHO OLICHUBATh NPABUJILHOCTb UJIM OLIMOOYHOCTh BBIOJHEHUAy4eOHOM 3a1aun, eé
O00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PELICHHUS;

CJINYATh CIIOCO0 NEMCTBUSA U €ro pe3ysbTaT ¢ 33 aHHBIM 3TAJIOHOM C LEJIbI0 OOHApYKEHUSI
OTKJIOHEHHUH Y OTIMYMI OT STAJIOHA.

IPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb U pellICHUH yueOHOW3ajauu;

[IOHMMaTh NPUYMHBL, IO KOTOPBIM HE ObUI JOCTUTHYT TpeOyeMblii pe3ysbTaT
NeATebHOCTH, OIPEeIIATh NO3UTUBHBIC U3MEHEHUS M HAlpaBJiIeHUs, TpeOyouue AaabHeniei
paboTHI;

peryaupoBaTh coco0 BhIpaXKEHHsI SMOLIUH.

[IpenmeTHbIe pe3ylbTaThl OCBOCHUS MPOrPaMMBbI 10 MaTEMATUKE IIPEJICTABIEHBI 110 FOJIaM
oOyueHus B paMKax OT/eIbHBIX Y4eOHBIX KypcoB: B 5—6 kiaccax — kypca «MartemaTukay, B /-9
KJ1accax — KypcoB «AureOpay,

«"eometpus», «BeposITHOCTb U CTAaTUCTUKA.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «<MATEMATHUKA»
B 5-6 KJIACCAX



l. HOACHUTEJIBHASA 3AITUCKA
enn u3ydyenus: yaeOHOro Kypca:

[TpuopureTHBIMHU 1eNIMU 00ydEHHUS MaTEeMaTHKE B 5—6 Kiaccax sIBISIOTCS: TPOI0JDKEHUE

(hopMUpPOBaHHS OCHOBHBIX MaTEMAaTUYECKUX MOHATHH (YUCIIO,

BEJIMYMHA, T€OMETpHUECcKas Gurypa), o0ecreqnBarOInX TPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTD
MaTeMaTH4eCKOro o0pa3oBaHUs 00yJarOINXCs;

pa3BUTHE HHTEIUICKTYAJbHBIX M TBOPYECKHX crocoOHocTel oOydatonmuxcst ¢ 3I1P,
[I03HABaTEIbHON aKTUBHOCTH, UCCIIE0BATENbCKUX YMEHHM, HHTEpeca K U3YUYE€HUI0 MaTeMaTUKH;
noxaseneHue oOyyarouuxces ¢ 3[1P Ha gocTynmHOM [UIsi HUX YpOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMaTHKU U OKPYXKAIOLIEro MUpa;

(hopmupoBaHue (PyHKIIMOHATIBHON MaTeMaTH4eCKON I'PaMOTHOCTH: YMEHMSI PACIIO3HABATh
MaTeMaTH4ecKue OOBEKThl B PEAJIbHBIX JKU3HEHHBIX CUTYalUAX, IPUMEHSATh OCBOCHHBIE YMEHUS
JUIS pelIeHUs NMPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,MHTEPIPETUPOBATH MOJIyYEHHBIE PE3YJIbTaThI
1 OLICHUBATh UX HAa COOTBETCTBUE MPAKTUUECKOMN CUTYaLIUH.

OCHOBHBIC JIMHUU COJAEPKaHUS Kypca MaTeMaTUKU B 5—6 Kiaccax — apudMeTndeckas u
reoMeTpHuuecKas, KOTOpble pa3BUBAIOTCS MapaslieIbHO, KaKJasiB COOTBETCTBUH C COOCTBEHHOM
JIOTUKOM, OJHAKO, HE HE3aBHCHMO OJIHA OT JIPYroil,a B TECHOM KOHTaKT€ U B3aWMOJICHCTBUHU.
Taxxe B Kypce MPOUCXOAUT 3HAKOMCTBOC 3JIEMEHTAMHU alareOpbl U OMUCATENbHOM CTaTUCTHKY.

N3ydenue apupmernyeckoro marepuaiga HauMHAETCS CO CHCTEMaTH3allMM U Pa3BUTHUS
3HAHUM O HATypaJIbHBIX 4YHCIAX, TMOJYYEHHbIX B HadadbHOM 1mkoJsie. Ilpu sTOM
COBEPIICHCTBOBAHNE BBIYUCIUTEIBHON TEXHUKH U (POPMHUPOBAHNE HOBBIX TEOPETUUECKUX 3HAHUM
COUETAETCsl C PA3BUTHEM BBIUMCIUTEIBLHOW KYIbTYpbl, B YACTHOCTH C 00y4YE€HHEM IMPOCTEHIINM
npuéMaM TNPUKHUIKA U OLEHKU pe3yIbTaTOB BBIYMCIECHUU. V3ydueHue HaTypalbHBIX YHCeN
MpoJIoJikaeTcs B 6 Kjacce 3HAKOMCTBOM € Ha4aJbHBIMU MOHSTUSAMU TEOPUU ETHUMOCTH.

Jlpyroit KpymHBIA OJOK B COJEpKaHUHM apuPMETHISCKON JUHUU — 3TO ApoOu. Hauamo
M3y4eHUs] OOBIKHOBEHHBIX M ICCATHYHBIX IPOOEH OTHECEHO K 5 KJIacCcy. ITO TIEPBBIM ATall B OCBOCHUH
npobeii, Korja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HJEAMH, TOHATUAMU TeMbl. [Ipu sTom
paccMoTpeHre 0OBIKHOBEHHBIX Ip0o0eil B MOIHOM 00bEME MPEeALIECTBYET U3YUEHUIO AECITUYHBIX
npobeii, 4To 1enecoo0pa3Ho € TOYKH 3pPEHMs JIOTMKH HW3JI0KEHUS YHCIOBOM JIMHUU, KOTIa
MpaBUJIa JEMCTBUM C AIECATUYHBIMU APOOSIMH MOKHO 00OOCHOBATH YK€ N3BECTHBIMUAITOPUTMAMU
BBITIOJIHEHUS] JIEMCTBUI C OOBIKHOBEHHBIMU JPOOSIMH. 3HAKOMCTBO C JIECATUYHBIMU JIPOOSIMU
pacIIupUT BO3MOXKHOCTU Ui MOHHUMAHUS OOYYarOIIMMMCS IPUKIAHOTO MPUMEHEHHUS HOBOM
3aMyucy IpU U3YYEHUU JPYruX NpeaIMETOB U MPUIIPAKTUUYECKOM Hcmoib3oBanuu. K 6 kimaccy
OTHECEH BTOPOW 3Tall B W3Y4EHUU
Ipo0eii, TJie MPOUCXOIUT COBEPILICHCTBOBAHNE HABBIKOB CPAaBHEHUS U IpeoOpazoBaHus aApolei,
OCBOCHHE HOBBIX BBIYUCIUTENbHBIX JITOPUTMOB, OTTaYMBAaHHE TEXHUKHU BBIUYMCICHHN, B TOM
Yyclie 3HAYEHUU BBIPAKEHHM, COJEpXKAalMX U OOBIKHOBEHHbIE, U JECATUYHBIC JApOoOH,
YCTaHOBJICHHE CBS3EH MEXIy HHUMH, PACCMOTpEHHE MPUEMOB pelleHHs 3a1au Ha ipodu. B Hauvane 6
KJIacca MPOUCXOAUT 3HAKOMCTBO C TIOHSATHEM IPOIICHTA.

Oco0eHHOCTHIO U3YUEHUS MTOT0KHUTENBHBIX U OTPULIATEIbHBIX YU CE SIBISIETCS TO, YTO OHH
TaKK€ MOTYT PaccMaTpUBaTbCs B HECKOJIBKO JTamnoB. B 6 kiacce B Haudaje U3y4eHHUS TEMBI
«[lonoxutenpHple U OTPULIATEIBHBIE UNCHIAa» BblAENIsAeTCs noareMa «llenbie yncna», B pamkax
KOTOpOHl 3HAKOMCTBO C OTPUUATEJIBHBIMM YHMCIAMU M JEUCTBUSIMH C TOJIOXHUTEIBHBIMU U
OTPULATEIbHBIMUUNCIIAMH TIPOUCXOIUT HAa OCHOBE COJEPKATEIBHOTO MOAX0AA. DTO MO3BOJIAET
Ha JJOCTYIIHOM YPOBHE ITO3HAKOMHUTH YYaAIIUXCS IPAKTUYECKH CO BCEMU OCHOBHBIMH NOHATHAMU
TE€Mbl, B TOM 4YMCJ€ W C NpPaBUIaMU 3HAKOB IpPU BBIOJHEHUU apU(PMETHUYECKHX JEHCTBUH.
W3yueHne palMoHAIBHBIX YMCE Ha TOM HE 3aKOHUHUTCS, a OyJeT MPOJIOJHKEHO B Kypce aareOpsl
7 Kjacca, YTO CTaHET CIEAYIOLIUM MPOXOJOM BCEX MPUHUUIHAIBHBIX BOIPOCOB, TEM CAMBIM
paszeneHue TpyJHOCTe oOjerdaer BOCHPUATHE MaTepuana, a pachpeleleHHe BO BpPEMEHHU
CIOCOOCTBYET MPOYHOCTH MPHOOPETAEMBIX HaBBIKOB.

IIpu oOyuyeHMHM peELIEHMIO TEKCTOBBIX 3adady B 5—6 KiaccaXx MCIONb3YIOTCS
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apupmMeTHIecKue MpUEMBI penieHus. TeKCTOBbIE 33/1a4H, pelaeMble IPH 0TPaO0TKE BEIYMCIUTEIbHBIX
HaBBIKOB B 5—06 KJ1accax, pacCMaTpHUBAIOTCS 33/1a41 CICAYIOIIUXBHUIOB: 337a4l Ha IBI)KEHUE, HA
YacTH, Ha TOKYNKH, Ha paboOTy M NPOU3BOIUTEIBHOCTh, HA MPOLEHTHI, HAa OTHOWICHHUS U
nponopuuu. Kpome Toro, oOy4aromuecs: 3HaKOMSTCA ¢ MpUEMaMHU PELIeHUs 3a1ad mnepedopom
BO3MOJKHBIX BApUAHTOB, y4arcsi paboTaTh ¢ HH(POpMAaLIKEH, TPeCTaBICHHON B JopMe TaOIUI] MK
Jyarpamm.

B paboueii mporpamme mpexycMOTpeHO  (OPMHPOBAHHE  MPOIEAECBTUYECKHUX
anreOpandeckux NpeACTaBiICHU. bykBa Kak CHMBOJ HEKOTOPOTO YHCIA B3aBUCHMOCTH OT
MaTeMaTHYEeCKOI0 KOHTEKCTa BBOJUTCS IOCTENIEHHO. bByKBEHHass CHMBOJIMKA IIHPOKO
UCIOJIB3YETCSl IPEXKIE BCEro sl 3alMCU OOIIMX YTBEP)KJIEHUU U MpennoxkeHui, ¢popmys, B
YaCTHOCTH JJISl BBIUMCIIEHUSI TEOMETPUUECKUX BEJINYMH, B KAUECTBE «3aMECTUTEIIS» YUCIIA.

B kypce «MaremaTtuku» 56 KJIacCOB TMpEACTAaBJICHA HArjsgHAs T'€OMETpUs,
HampaBJICHHasT Ha pPa3BUTHE OOpPa3HOrO MBIIIJICHUS,, MPOCTPAHCTBEHHOIO BOOOpa)KEHUs,
M300pa3UTENbHBIX YMEHUH. DTO BaXKHBIN 3Tall B U3y4YE€HUU F€OMETPUH, KOTOPBIH OCYLIECTBIISIETCS
Ha HarjasAHO-IPAKTHUYECKOM YpOBHE, OIUpaeTcs Ha HarIsIIHO-00pa3HOe  MBbIIIEHUE
oOyuatoutuxcs. bombiias poiab OTBOANUTCS MPAKTUUECKOHN AEATEIbHOCTH, OMbITY, SKCIIEPUMEHTY,
MozenupoBaHuto.O0yyaromuecs 3HaKOMSTCSI ¢ T€OMETPUUECKMMH (PUTypamMH Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, C UX MPOCTEUITMMHU KOHPUTYypaIUsIMHU, yyaTcsl H300pakaTh UX Ha HETMHOBAHHOMN
U KJjeryaTol Oymare, paccMaTpuBalOT HX MpocTelinne cBoicTBa. B mponecce wusydeHus
HarJiqHOW TeOMETpPUM 3HaHHWA, TOJy4YeHHble OOyJarolMMHCS B HauyalbHOW IIKOJE,
CUCTEMATU3UPYIOTCS U PaCIIUPSIOTCS.

CornacHo yueOHOMY IIaHy B 5—6 KiaccaXx H3ydaeTcsi MHTETPUPOBAHHBIM TMpeaMer
«MaremaTHKa», KOTOpPBIM BKJIIOUaeT apu(pMETHUYECKH MaTepuall M HarJIJHyI0 T€OMETpHIO, a
TaKKe MPOIEAeBTUUECKUE CBEICHHUS U3 aireOphl, 3J€MEHTHI JIOTUKM U Hadaja OMHUCaTeIbHOMN
CTaTUCTUKH.

VY4eOHbIN T1aH HA U3y4YeHHE MAaTEMaTUKU B 5—6 Kjaccax OTBOJIUT HE MeHee 5 yueOHBIX
4acoB B HEJICIIO B TEYCHHUE KaXJOTO roja o0ydeHus, Bcero He MmeHee 340 ydeOHBIX 4acoB.

1. COJEPKAHUE OBYUEHUSA
5 KVIACC
HartypaJjbHble uncia U HYJIb

HarypanbHoe uucno. Psag Hatypansbix uncen. Yucno 0. M3o0pakeHneHaTypaabHbIX YUCE
TOYKaMH Ha KOOPAMHATHOM (YMCIIOBOM) TIPSIMOM.

[lo3unnonHas cucreMa  cuMcleHus.  Pumckasa — Hymepayus — Kak — npumep
HeNno3UyUuoOHHOU CUCmeMbl cyucieHus. JlecsiTuuHasi CuCTeMa CUMCIICHUSL.

CpaBHeHUE HaTypaJbHBIX YUCEJ, CPABHEHHE HATYPaJIbHBIX YHUCEN C HYIEM.

Cnoco6sb1 cpaBHeHus. OkpyriieHue HaTypaibHbIX yucen. CliojkeHue HaTypaibHbIX YUCET,
CBOMCTBO HyJsl IpU CIIOKEHUH. BblunTaHuekak aedcTBHE, 0OOpaTHOE CIO0XKEHHUIO. Y MHOKEHUE
HaTypaJbHbIX YHCEJ, CBOWCTBA HYJs M €AUMHUIBI IIpU yMHOXEeHUM. JleleHue Kak JeicTBue,
oOpatHOoe yMHOKeHHI0. KoMITOHEeHThl AelCTBUM, cBs3p Mexay HumH. IIpoBepka pesynbTara
apu¢mernyeckoro aenctBus. [lepemecTurenbHoe U coueTaTeIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHUS
U YMHOXXEHHUSI, pacnpeoenumenbHoe CE0UCME0 (3aKOH)YMHOINCEHUSL.

Hcnonb3oBanue OykB Juis 00O3HAYEHHs HEU3BECTHOTO KOMIIOHEHTA M 3aIllCH CBOMCTB
apu(pMeTHYECKUX ACHCTBUI.

Henumenu u kpammuvie uucna, paznoxeHue Ha MHOKuTenu. [IpocTeie U cocTaBHbIE YUCTA.
Ipusnaxu oerumocmu na 2, 5, 10, 3, 9. [lenenue ¢ 0CTaTKoM.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM. 3alluChb YHUCIA B BUAE CYMMBI Ppa3psiHBIX
CJIaraeMbIX.

UucnoBoe BbIpakeHHe. BbluMcieHHe 3HAYEHMH YHUCIOBBIX BBIPDAKEHHH, MOPSIOK
BBIMIOJIHEHUST  JelicTBuil.  Mcrosib30BaHME TP BBIYMCICHUSX  I[E€PEMECTHTEIBHOTO U
COYETaTENIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHHMS WYMHOXEHHS, pacnpeoeiumenbHo20 C80lUCmed
VMHONCEHUSL.
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JApodu

[IpencraBienre o qpodH Kak CrocoOe 3amucy 4acTh BenuauHbl. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHBIE U HENpaBUWIbHBIE ApoOH. CMemanHas ApoOb,IpeICTaBIeHIE CMEIIaHHON APOOH B
BUJIC HENpPAaBUJIBHON JApPOOM M BBIJEJIECHUE IENI0OM YacTH 4YHcia W3 HENpaBUIBHOH JApoOH.
N3o0paxkenue apoOeit ToukaMu Ha YrCcIoBOU psiMoii. OCHOBHOE cBOMCTBO apobu. Cokpaujenue
opobetl. IIpusedenuedpobu xk nogomy 3namenamento. CpaBHeHUE ApoOei.

Crnoxenne u BeIYMTaHUE ApoOeil. YMHOXKEHUE U JeNieHne ApoOei, B3auMHO-00paTHbIC
npodu. Haxoorcoenue uacmu yenozo u yeanozo no e2o 4acmu.

Hecsitmunas 3amuch apoOeit. [Ipencrapiienne necsiTAYHON ApoOH B BUIE OOBIKHOBEHHOM.
N300pakeHue NeCATUYHBIX ApoOeil ToYKamMH Ha YHCIOBOM mpsMoil. CpaBHEHHE NECITUYHBIX
npoOeit.

ApudmMernueckre JEUCTBUS C JIECATUYHBIMU Jpo0simMu.  Okpyenenue 0ecamudHblx

opobeil.
PelieHne TeKCTOBBIX 32/1a4

Pemenune TeKCTOBBIX 3a7au apHPMETHUECKUM CIIOCOOOM. Peuienue noeuueckux 3aoau.
Pewenue 3aoau nepebopom ecex 603modicHbIX 6apuarnmos. VICTIONb30BaHUE TIPH PEIICHUH 33134
TAOJIUI[ U CXEM.

Pemenwue 3a1a4, cogepkaimx 3aBUCIMOCTH, CBA3BIBAIOIINE BEIMIMHBI: CKOPOCTh, BPEMs,
paccTosiHue, II€Ha, KOJWYECTBO, CTOMMOCTb. EIWHUIIBI WM3MEpeHHs: MacChl, 00bEMa, IICHBI,
paccTosiHuA, BpeMEHHU, CKOPOCTH. CBsI3b MEKIyEAUHULIAMU U3MEPEHUS KAKIOW BEJTMYNHBI.

Pemenune oCHOBHBIX 331249 Ha JIPOOH.

[IpencraBieHre TaHHBIX B BUJIE TAOJHII, CTOJIOYATHIX JHATPAMM.

Harasgnast reomeTpust

Harnsanueie npeacraBienus o purypax Ha IjaoOCKOCTH: TOUKa, IpsiMast, OTPE30K, JTy4, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY)KHOCTh, Kpyr. Yroi. [IpsMoi,0CTphIil, Tynoi U pa3BEPHYTHIN
YTJIBL.

JlinHa oTpe3Ka, MeTpUYECKHMe eOUHHIBI JUIMHBL. J{nuHa nomaHOW, mnepuMerp
MHOTOYToJIbHUKA. MI3MepeHne 1 MOCTPOCHUE YTIIOB C MOMOIIBIO0 TPAHCIIOPTUPA.

Harnsanueie npeacrapnenus o purypax Ha MIOCKOCTU: MHOTOYT'OJIBHUK, IPSMOYTOJIbHHUK,
KBaJIpatT, TPEYroJbHUK, 0 pageHcmeae guayp.

N3obpaxenue puryp, B TOM uncie Ha kierdaToi Oymare. [locmpoenuexongueypayuii uz
yacmeti NPAMOLL, OKPYICHOCIU HA HEIUHOBAHHOU U Kiemyamot bymace. VICTIOIb30BaHNE CBOMCTB
CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomanas npssMOYroJbHUKa U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJILHUKOB, B
TOM uncie Guryp, n300paxEHHbIX Ha KieTyaToi Oymare. EquHUIBI n3MepeHHs MII0IaH.

Haenaonvie npeocmasnenuss o0  NpOCMPAHCMBEHHLIX — DUYPAX: NPAMOY20bHbLU
napanneienuned, Ky0, MHO202paHHuku. H3obpascenue npocmeuwiux — MHOSOCPAHHUKOS.
Pazeépmru xyba u napannenenuneoa. Cozdanue mooleneil MHO202PAHHUKOG (U3 Oymazu,
NPOBONOKU, NIACMUIUHA U OPY2UX MAMEPUANOB).

O6vém npamoy2onrvHo20 napanienenuneda, Kyoa. EOunuysl uzmepenus oovéma.

6 KJIACC
HarypaJjibHble ynciia

Apudmernueckue AEUCTBHS ¢ MHOTO3HAYHBIMU HATypaIbHBIMU 4YHCIaMH. YHUCIOBBIC
BBIPOKEHUS, MOPAIOK NEHCTBUI, UCHOIB30BaHUE CKOOOK. Vcmonp3oBaHHME TPH BBIYHUCICHUSIX
MEePEeMECTUTENILHOTO M COYETATENIbHOTO CBOWCTB CJIOKEHUS U YMHOXKEHUS, pacnpedeiumeibHo20
ceovcmea ymuoodicenusi. OKpyrieHre HaTypalbHbIX YHCEIL.

JlenuTenu W KpaTHBIE YHCIA, HAUOOAbWUL 0OWuUU Oeiumels U HAUMeHblee 00uee
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Kpamuoe. [enumocms cymmul u npousgederus. Jlenenue ¢ 0CTaTKOM.
JApodu

OObIKHOBEHHAs1 IPOOb, OCHOBHOE CBOWCTBO ApoOHU, cokpaimieHue apodeii. CpaBHEHUE U
ynopsiiounuBanue ApoOei. Pemenue 3agad Ha HaxXoKJIEHUE YacTU OT LEJIOTO U LIEJIOro IO €ro
gactu. J[poOHOe umMcino Kak pe3ynbraT aeieHus. [lperncraBieHue NecSITHYHOW OpoOW B BHIE
0OBIKHOBEHHOU APOOH M BO3MOKHOCTBIIPEICTABIICHHS OOBIKHOBEHHOM IPOOH B BHJIE JECATUIHOM.
Jlecsituunbple IpoOM M MeTpUueckas cuctema mep. Apudmerndyeckue ASHCTBHS U UYUCIOBbIE
BBIPKEHUS COOBIKHOBEHHBIMH U JICCSITHUHBIMH JIPOOSIMHU.

Otnomenue. Jlenenue B JaHHOM OTHOIIEHWU. Macwima6, TPONOPIUSL.
[IpuMeHeHne nponopuui IPU pELICHUH 3a1a4.

[TonsiTie npoueHTa. Beiuncnenne nponeHTa OT BEIMYKUHBI U BETUYHUHBI 110 €EMPOLICHTY.
BoipaskeHue mpoLeHTOB JAeCATUYHBIMU ApoOsMu. Pemienue 3amad Ha OpouEeHTH. BbipakeHue
OTHOIIIEHUSI BEJIMYMH B MPOIEHTAX.

IoJsi0kuTEIbHBIE U OTPHUIIATEIbHBIE YHCJIA

[lonoxureneHble ©  oTpuuaTesnbHble uyMcna. lLlenple uucma. Mooyae  uucia,
2eomempuueckas unmepnpemayusi Mooyis yucia. V300paxeHue uyucea Ha KOOPAUHATHOMN
npsamoil. Yucnoevie npomesrcymxu.

CpaBHenue uncen. Apudmernyeckue IeHCTBUS € MOJOXKUTEIbHBIMUA M OTPULIATEIbHBIMU
YHCIIaMU.

[IpsimoyrosnpHas cucrteMa KOOpJAMHAT Ha TIOCKOCTU. KoopAuHAThl TOUKHM Ha IJIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u GpuUryp Ha KOOpIMHATHON MIJIOCKOCTH.

ByKkBeHHBbIE BBIPAKeHUA

[Ipumenenne OyKB I 3alUCH MAaTEMAaTHYECKUX BBIPAKCHUM U TIpemiokeHnii. CBoHCTBa
apudmeTnyecKkux AEUCTBUN. DByKgeHHble 8bIpaddCeHusi U Yuciogvie noOCmaHosku. byKBeHHbBIE
pPaBEHCTBA, HAXOXJCHHE HEU3BECTHOr0 KoMIOHeHTa. MDopmynbl, ¢GopMyiasl mepuMerpa H
TJIOIIAIM TIPSIMOYTOJIbHHKA, KBaApaTa, 00véma napaiieienuneod u Kyoa.

Pelnenne TeKCcTOBBIX 32124

Pemenne TeKCTOBBIX 3a7a4 apuPMETHUECKUM CIIOCOOOM. Peutenue nocuyeckux 3a0ad.
Pewenue 3a0au nepebopom 6cex 603MONUCHBIX BAPUAHTNOS.

Pemenue 3agay, conepxaniux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTh, BPEMS,
paccTosiHue, II€Ha, KOJIMYECTBO, CTOMMOCTh, MPOW3BOJUTEIBLHOCTh, BpeMs, O00BEM padOTHI.
EnuHunel u3MepeHusi: Macchl, CTOMMOCTH, DPACCTOSHUS, BpPEMEHH, CKOPOCTH. CBS3b MeEXIy
€IMHUIIAMU U3MEPEHUS KXKI0W BEJTUYHHBI.

Pemienne 3amay, CBS3aHHBIX C OTHOIICHUEM, MPOMOPIMOHATIBLHOCTHIO BEJIMYMH,
MPOIICHTaMU; PEIICHHE OCHOBHBIX 33/1a4 Ha APOOH M MPOIIECHTHI.

Oyenxa u npukuoxa, okpyeieHue pezyromama. Cocmagnenue

6yK6€HHblx 6blpa9fceHMlZ no yciosuro 3610611{1/[.

[IpencrapineHue MaHHBIX C MOMOIIBID Tabmui W auarpamMm. CToJOYaTHIE AUArPaMMBI:
YTEHUE U NOCTpOoeHUe. YTeHHE KPYyroBbIX IUarpamm.

Harasanas reomerpus

Harnsanelie npeacrasienus o Gpurypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT' OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

Bzaumnoe pacnonoosicenue 08yx npameix Ha NIOCKOCMU, NAPANIENbHble NpAMble,
nepneHouxyiapuvie npsamvle. VI3MepeHne pacCTOSHUN: MeXAy ABYMS TOYKAMHU, OT TOUKH JO
IIPsIMOM, JUIMHA MApLIpyTa HAa KBAaJpPaTHOM CETKE.

N3mepeHne M NMOCTPOCHHE YIVIOB C IOMOILBI TPAHCIOPTUPA. BHIBI TPEYrOJIBHUKOB:
OCTPOYTOJIbHBIM, TNPSMOYrOJbHBIN, TYMOYrOJbHBIN, paBHOOEAPEHHBIH, pPaBHOCTOPOHHUIL.
YeTpIpEXYroJIbHUK, NIPUMEPBI YETHIPEXYTOJIBbHUKOB. [IpAMOYroIbHUK, KBaapaT: UCIIOIb30BAHKE
CBOWCTB CTOPOH,YIJIOB, JUaroHanei. Mzobpadsicenue ceomempuieckux guayp Ha HeIuHOB8AHHOU

6yma2e C UCnoON1b306ARHUEM UUPKYIIA, JZMH@IZKM, Y2O0/bHUKA, mpaHcnopmupa. HOCTpOCHI/I}I Ha
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KJIeTyaToi Oymare.

[lepumetp muOrOyroNbHUKA. [loHATHE MIOIIAAN GUTYPHI, €AMHHULIBI U3MEPEHHS TUTOIIA M.
[TpubnmxEénnoe n3MepeHue mIomaan GUryp, B TOM YUCIIe HAKBAAPATHOH ceTke. [Ipubaudicénnoe
uzmepenue ONUHbL OKPYIHCHOCIU, NIOWAOUKDY2aA.

Cummempus: YyeHmpanbHas, 0ce6as u 3epKalbHas CUMMEMPUU.

[TocTpoeHune CUMMETPUYHBIX PHUTYD.

Haznaouvie npeocmasnenus o npocmpancmeeHuvlx Queypax. napanieienuneo, Kyo,
npu3Ma, nUPamMuod, KoHyc, YUIuHOp, wap u cepa. M3obpadsicenue npocmpaHcmeenHuix gueyp.
Ilpumepovr  pazeépmox  mMHo2o2pamHukos, yununopa u  kKowyca. Cozoanue  mooeneu
NPOCMPAHCMBEHHBIX uyp (U3 6ymacu, npo8osOKU, NIACMUTUHA U OPY2UX MAMEPUATIOB).

Ilouamue 00véma, eOounuyvl usmepenus o006véma. OO0vbEM  NPAMOY20IbHO2O
napannenenuneoa, Kyoa.

IIpenmeTHbie pe3yabTAThl OCBOEHHSI MPOrPaMMbl Y4eOHOT0 Kypca K KOHILY
o0yueHnus B 5 kJjacce:

Yucia v BHIYHCIEHUS

OpueHTHUpOBaThCS B TOHATHSAX M OMNEPHUPOBaTh Ha 0a30BOM YypOBHE TEPMHUHAMH,
CBSI3aHHBIMU C HATypaJIbHBIMHU YHCJIAMH, OOBIKHOBEHHBIMH U JICCATHYHBIMU TPOOSIMHU.

CpaBHUBATh M yHOPSJOYMBATh HATYpaJbHBIE YUCIIA, CPABHUBAThH B MPOCTEUIINX CIydaAsIX
O0OBIKHOBEHHBIE IPOOH, TECATUIHBIE TPOOH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOW (YMCIOBOM) NPSIMOM C COOTBETCTBYIOUIMM €M
YUCJIOM W M300pakaTh HaTypaJbHBIE YHCIA TOYKAMU Ha KOOPIWHATHOU (YMCIIOBOI) MPSIMOM.

BreimonasaTe apudmeTnueckre ASUCTBUS ¢ HATYPaJIbHBIMUA YHCIAMHU, ¢ OOBIKHOBCHHBIMH
IpOOSIMH B TIPOCTEHIITNX CITydasx.

BpinmonHATE  OPOBEPKY, MPHUKUIKY pe3ysbTaTa  BBIYMCICHHI.

OKpyrisTh HaTypajdbHbIE YHCIIA.

Pelnenne TeKCTOBBIX 32124

Pemrate TexcToBBIC 3a1auM apU(YMETHUECKUM CIIOCOOOM U € TIOMOIIBI0 OPraHU30BaAHHOTO
KOHEYHOTro Iepedopa BCeX BO3MOXKHBIX BapUaHTOB (TIPH HEOOXOIMMOCTH C HAIpaBJISIOMICH
ITOMOTIIBIO).

Pemrate 3amaun, conepikaniie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTb, BpEMs,
paccTosiHKe; IeHa, KOJIMYECTBO, CTOUMOCTS (TIPU HEOOXOJMMOCTHC UCTIOIH30BAHUEM CIIPABOYHOMN
nHpOpMaIUN).

Hcnonps30BaTh KpaTKKe 3alUCH, CXEMBbI, TAOIHIIbI, 0003HAUCHHSI ITPH PEILICHUH 3a71a4.

[Tonb30BaThCsi OCHOBHBIMU €IUHHUIIAMU U3MEPEHHS: LIEHBI, MACChI;, PACCTOSIHUS, BPEMEHH,
CKOPOCTH; BBIPAXKaTh OJIHU €IMHUIIBI BEJIMUYUHBI uepe3 Apyrue (Ipu HeoOXOAUMOCTH C OTIOPOH Ha
CIPaBOYHYIO HH(OPMAILIUIO).

W3BnekaTh WHpOpMAIKIO, MPEICTABICHHYI B TaOiuIle, Ha CTOJ0YATOW auarpamme,
WHTEPIPETUPOBATH MPECTABICHHBIC JJAHHBIC, UCIIOJIb30BaTh JAHHBIC TIPU PEIICHUH 3a/1a4.

Harasinaasi reomeTpust

Ilonb3oBaTbcsi T€OMETPUYECKUMH MOHATHSAMM: TO4YKa, IpsAMas, OTPE30K, JIyd, Yrod,
MHOTOYT'OJIbHUK, OKPYXHOCTb, KPYT.

[IpuBoauTh TpUMeEpPHl OOBEKTOB OKPYKAIOLIET0 MHUpPA, MMEIOUMX (HopMy U3ydEeHHBIX
reoMeTpUYEcKuX QUryp.

Hcnonbs30BaTh TEPMUHOJIOTHIO, TPU HEOOXOIMMOCTH 10 BU3YaJIbHON OMOPE,CBA3aHHYIO C
yriaMH: BEpIIMHA, CTOPOHA; C MHOTOYIOJbHUKAaMH: YIOJj, BEpIIMHA, CTOPOHA, JHWAroHajb; C
OKPY>KHOCTBIO: painyc, TUaMeTp, UEHTP.

N306pakaTh n3y4eHHbIE TeOMEeTpHUecKUe GUTyphl HA HETMHOBAHHOM U KieTyaToii Oymare
C IOMOIIBIO IIUPKYJIS ¥ TMHEHKH (ITOCIIe COBMECTHOTO aHAIIN3a).

Haxonuts AMuHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEPEHHEM C IOMOIIBIO JIMHEWKH,

CTPOUTH OTPC3KHU 3aJIaHHOM JJINHBI; CTPOUTH OKPYKHOCTDH 3aIdHHOTO paanyca.
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Hcnonb30BaTh CBOICTBA CTOPOH U YIJIOB NPSMOYTOJIbHUKA, KBajpaTa [yl UXIIOCTPOEHUS,
BBIYMCIIEHUS TUIOIIAU U IEPUMETPA.

Bbraucnare nepumeTp U IIIOMAab KBapara, NpsiMOyrojibHUKA, GUTYp, COCTABICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM 4ncIiIe GUryp, n300paxEHHBIX HaKJIETUaTONH Oymare.

[lonb30BaTbcsi OCHOBHBIMU METPUUECKUMHU E€IUHMIIAMHM WM3MEPEHUs JUIMHBI, IUIOIAJN;
BBIPAXKaTh OJIHU €IMHULIBl BEIIMUMHBI Yepe3 Apyrue (Ipu HE0OXOAUMOCTUC ONIOPON Ha CIIPABOYHYIO
nH(OPMALIHIO).

PacnioznaBatb napasuleenumner, KyO,  HCIOJIb30BaTh TEPMHUHOJIOTHUIO:
BEpILIKHA, peOpo I'paHb, U3MEPEHUS; HAXOIUTh U3MEPEHUs Mapajlienenumnea, Kyoa. Berancnsats
00bEM KyOa, mapaienenumnena no 3aJaHHbIM H3MEPEHUSM (C OMOPOH Ha AITOPUTM Yy4eOHBIX
JEMCTBUI), MOJIb30BATHCS €AUHUIIAMU U3MEPEHUS
00BEMa.

Pemath HecnoxHbIE 337a4d Ha U3MEPEHHE T'€OMETPUUYECKUX BEIMYMH B MPAKTUYECKUX
cUTyalusx (Ipu HEOOXOIMMOCTH C BU3YaJIbHOM OTIOPOH).

IIpenmeTHbIe pe3yabTaThbl 0CBOCHUS IPOrPaMMbl Y4eOHOI0 Kypca K KOHILY 00yUeHH st
B 6 kJacce:

Yucia v BHIYUHCICHUS

OpueHTUpOBaThCS B TOHATHSAX M OMNEPUPOBaTh Ha 0a30BOM YypOBHE TEPMHUHAMH,
CBS3aHHBIMHU C PA3JIMYHBIMU BUJAMH YHCENT U CIIOCO0AMHU HX 3alMCH, MEePEXOAUTH (€CiIH 3TO
BO3MOYHO) OT OJTHOM (pOpMBI 3aITUCH YUCIIA K APYTOM.

CpaBHHMBATh W YHOPSIOYMBATH IIEJIbIC YHCIA, OOBIKHOBEHHBIE WM JECATUYHBIC IPOOH,
CpaBHHMBATh YMCJIA OJHOTO U Pa3HbBIX 3HAKOB.

Bremmonasate  apudmernueckue EUCTBHS C HATYPAIbHBIMH M IEJIBIMH  YHCIIAMH,
OOBIKHOBEHHBIMH U JAECCATUYHBIMU APOOSIMHU, MOJIOKUTEIHHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

BbruncnsaTe 3HaYeHUS YHCIOBBIX BBIPAXKEHUI, BBIMOJHATh MNPUKUAKY U OILCHKY
pe3ynbTaTa BBIYMCICHUN; BBIMOJIHATH MpPeoOpa3oBaHMsI YHUCIOBBIX BBIPAKEHHH Ha OCHOBE
CBOMCTB apu(PMETHUUECKHUX ACHCTBUH.

COOTHOCHTh TOYKY Ha KOOPAMHATHOM MPSIMOMl C COOTBETCTBYIOIIMM €W YHUCIOM U
n300paxkaTh 4nciaa TOYKaMU Ha KOOPIAWHATHOU MPSIMON, HAXOAUTh MOAYJIb YHCIIA.

CoOTHOCUTH TOUKH B MPSMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPIUHATAMH TOH TOUYKH.

OKpyrasTh IeNble Yncia U AeCATHYHbIE Ipo0u (1Mo oOpasily), HaXOAUTh MPUOIKCHHS
qrcel.

YucnoBble U OyKBEeHHbIE BbIPAKEHM I

OpHEeHTHPOBAThCS B MOHATHUAX MW OIEPUPOBATH HAa 0a30BOM YpPOBHE TEPMHUHAMH,
CBSI3aHHBIMU C 3alMCBIO CTCIICHU YUCIIA, HAXOJUTh KBAJIpaT U KyO YHCia, BEIYUCIATH 3HAUCHHS
MPOCTEHIIIMX YUCIOBBIX BRIPAKEHUM, COACPKAIINX CTCIICHH.

[Tonp3oBaThcs MpU3HAKAMHU ACTUMOCTH (IIPH HEOOXOAMMOCTH C OIOPOM Ha aJrOPUTM
MpaBHJIa), PACKJIAJIbIBATh HATYPAJIbHBIC YUCIIA HA TIPOCTHIC MHOXKHUTEIIH.

*[lonvzoeamvcs macuimadbom™, COCTaBIATH MPOIIOPIIMHM U OTHOIIICHUS.

Hcnonb3oBaTk OYKBBI JUIsl 0003HAYEHUS YHCEIT IIPU 3alIUCH MaTeMaTHYECKUXBBIPAKEHHH,
HaXOJUTh 3HaueHUs OYKBEHHBIX BBIPAKEHUH, OCYILECTBIIsA HEOOXOAWMBIE MOJCTAaHOBKH H
npeobpa3oBaHus (C ONMOPOM Ha aANTOPUTM YUEOHBIX JEHCTBUI).

HaxonuTs Hen3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pelenne TeKCTOBBIX 33124

Pemate MHOromaroBple TEKCTOBBEIE 3aJadMd apI/I(l)MeTI/ILICCKI/IM CII0CO0OM ¢ OHOPOP’I Ha
BOHpOCHLIﬁ I1J1aH.

Pemate HpOCTCﬁHlPIC 3ala4yi, CBSA3AHHBIC C OTHOIICHUCM, IIPOINOPHUOHAIIBHOCTBIO
BCJIMYHWH, IPOUCHTAMU, pCUIATh TPU OCHOBHBIC 3a/Ja41 Ha I[pO6I/I " NPOLCHTHI.

Pemate 3alavyu, COACPIKAIINEC 3aBUCUMOCTH, CBA3BIBAIOIINEC BCIIMUNHBL: CKOPOCTh, BpEMH,

pacCTosAHUC, I1€HA, KOJIUYCCTBO, CTOHUMOCTL; MPOHU3BOAUTCILHOCTL, BPCMH, 00bEMa pa6OTBI,
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UCIOJIB3YS apuPMETHUCCKUEICHCTBUS, OIICHKY, PUKUIKY; TI0JIb30BAThCS €IMHUIIAMU U3MEPEHUS
COOTBETCTBYIOLIMX BEJIMYHH.
CocTaBisaTh OYKBEHHBIE BBIPAXKEHHS 110 YCIOBUIO 331a41 I10CJI€ COBMECTHOTO aHAJIN3A.
N3Bnekars uHbOpMaInio, PEACTABICHHYIO B Ta0IHIIAX, HA TUHEHHON, CTOIOYATON UK
KpYroBOM JMarpamMmax, MHTEpIPETUPOBATH IIPE/ICTABIICHHBIE JAHHBIC; UCIIOIb30BaTh JaHHBIE ITPU
peuieHuu 3aay.
[IpencraBiasaTh HHPOPMAIUIO C IIOMOIIBIO0 TAOJHII, JIMHEHHOW U CTOJI0YATON TUarpamm.
Haruasanast reomeTpust

[IpuBoauTe HpuUMeEpbl OOBEKTOB OKPYKAIOIIET0 MHpa, UMEHOIUX (HOPMY U3YUEHHBIX
F€OMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (UIYp, IPUMEPHI PABHBIX U CUMMETPUUYHBIX
¢uryp.

N300paxkaTh C NOMOIIBIO LMPKYJS, JIMHEWKH, TPAaHCIOPTHpPAa Ha HEJIMHOBAHHOW M
KJIeT4aToll Oymare u3y4yeHHbIE IIJIOCKME TeoMeTpuyeckue (GuUrypsl M KOHQUTrypauuu,
CUMMETpPUYHbIE (PUTYPBI.

Nwmerts npesacraBiaeHne 0 reOMETPUUECKUX MOHSITUSAX: PaBEHCTBO (PUTYp, CUMMETPHS, OCh
CUMMETPUH, HEHTP CUMMETPHUH.

Haxomuth BenMUYUHBI YIJIOB M3MEPEHHEM C TIOMOIIBIO TPAHCHOPTHPA, CTPOUTH YIJIbl
3aJJaHHOM BEJIMYUHBI, IOJI30BATHCS MIPH PEIICHUH 33]1ad IpalyCHOMMEpOil YIioB; pacro3HaBaTh
Ha 4epTe’kKax OCTPHIM, IPAMON, Pa3BEPHYTHIN U TYIIOWYTJIBI.

BoruncnsaTe JUIMHY JOMaHOM, NEpUMETP MHOTOYTOJbHUKA, IOJIb30BATHCA €IUHULIAMU
M3MEepEeHUs JUIMHBI, BRIPAXKaTh OJTHU €IMHULIBI U3MEPEHHUS JJTMHBI Uepe3Apyrue.

HaxoauTb, ucnonb3ys 4epTEXHbIE HMHCTPYMEHTBI, PACCTOSIHUS: MEXKIY IBYMs TOUYKAMH, OT
TOYKH JI0 NIPSAMOU, JUIMHY IIyTH HAa KBAJPATHOU CETKE.

Bbruncnare mnomans (uryp, COCTaBIEHHBIX U3 MPSMOYIOJbHHUKOB, MCIHOJIb30BaTh
pa3OueHue Ha NPSMOYIOJbHUKH, HAa paBHbIE (UIYphl, JOCTpauBaHUE [0 MPSMOYrOJIbHHKA,
II0JIB30BAThCS OCHOBHBIMU €JMHHUIIAMH U3MEPEHUS IIOUIAIN;BBIPAXKATh OJJHU €IUHULBI U3MEPEHHS
TUIOMIAIN Yepe3 Apyrue (Mpu HEOOXOTUMOCTH C OTIOPOH HA CIIPABOYHYIO HH(POPMAIIHIO).

Pacrnio3HaBate Ha MOZENSIX U M300paXEHUAX NUPAMUAY, KOHYC, IMIUH/DP, UCHOIb30BATh
TEPMHUHOJIOTHIO: BEpIINHA, peOpo, IPaHb, OCHOBAHKE, Pa3BEPTKA.

N306pakaTh Ha Kj1eT4aTON OyMare npsiMOYroJIbHBIHN Mapauiesenumes.

Bbruncnare 00b€M NpsAMOYroJbHOIO Hapaiesienunesa, Kyoa, Mojb30BaTbCs0CHOBHBIMU
eIMHUIIAMU U3MepeHust 00bEMa; BbIpa)KaTh OJTHU €IMHUIIBI H3MEPEHUsA00bEMa uepe3 aApyrue (¢
OTIOPO Ha CIPaBOYHYIO HH(OPMAITHIO).

Pemarte HecnoxHbIE 3aJaud  Ha HAxXO0XACHHE TE€OMETPUYECKUX BEIMYUH B
IIPAKTUYECKUX CUTYAIUsX (IpH HEOOXOAUMOCTHU C BU3YaJIbHOM OTIOPOii).

PABOYAS ITPOT'PAMMA YYEBHOT'O KYPCA «AJIT'EBPA» B 7-9 KITACCAX.

l. MOACHUTEJIBHASA 3AIIMCKA.
ey n3ydyenust yueGHOro Kypcea.

AnreOpa sBIsieTCSI OJJHUM M3 ONOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHAa 00eCreyrBaeT
U3Y4YEHHUE JPYrUX IUCLUUIUIMH, KaK €CTECTBEHHOHAy4yHOrO, TaK M T'yMaHWTApHOI'O LIUKIIOB, €&
OCBOCHHE HEOOXO0AMMO ISl MPOJOJDKEHUsT 00pa30BaHUAM B MOBCEAHEBHOM kM3HU. Pa3Butue y
oOyJaromuxcs Hay4dHbIX MpPEJCTABICHUA O NPOMCXOXKIEHUH M CYIIHOCTH ajaredpanyecKux
abcTpakuuii, cnocode OTpaXeHUs MaTeMaTUYeCKON HayKOW sIBJIEHUI U MPOIIECCOB B MPUPOJAE U
oOrmiecTBe, PO MaTeMaTHYECKOTO0 MOJEIMPOBAaHUS B HAaydYHOM IIO3HAHWM U B IPAKTHKE
CocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAUECTB MBIIICHHS], HEOOXOIUMBIX
JUI alanTalid B COBpPeMEHHOM IMdpoBoM obuiectBe. M3ydyenue anreOpbl e€CTECTBEHHBIM
o0Opa3oM obOecrieunBaeT pa3BUTHE YMEHUs HAOII0/1aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBILIUIEHHUS, CHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JeUCTBUS U BBIBOJIBI, (popMynupoBaTh yTBepxkaeHus. OcBoeHne Kypca aiaredpsl odbecrnednBaeT
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pa3BUTHE  JIOTUYECKOTO MBIIUICHUS OOYYAIOIIMXCS: OHU UCHOJB3YIOT JCIYKTUBHBIC U
WHIYKTUBHBIE PACCYXJICHUS, 000OIIEHHEe U KOHKPETH3aIUIo, aOCTparupoBaHUE W aHAJIOTHIO.
OOydenue anreOpe MpeanoiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBHON AESITeITbHOCTU
oOyJaronuxcs, Mo3TOMYy CaMOCTOSITEIbHOE PEIlIeHUE 3a7ad €CTECTBEHHBIM 00pa3oM SIBIISETCS
peaM3anueii qesITeIbHOCTHOTO MPUHIIAITA 00YUeHUS.

B crpykrype nmporpaMmbl yueGHOTo Kypca «Asredpay OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COJEPIKATEIbHO-METOIMYECKUE TUHUU: «Huca 1 BRIUUCICHUD»; «AJredpanyeckue
BBIpQXKECHUS»; «YPABHEHHS U HEPABEHCTBAY;

«Dyukuumny. Kaxpas ©u3 3TUX COJIEPKATEIbHO-METOAUYECKUX JIMHUWA Pa3BUBACTCS Ha
MPOTSHKEHUU TPEX JIET U3YYEHHUS Kypca, €CTECTBEHHBIM O0pa3oM TMeperuieTasch |
B3aUMOJICICTBYSI C IPYTUMHU €ro JMHUSIMU. B XoJie u3ydenus Kypca oOyqdaronmumcs IpuxXoauTCs
JIOTUYECKH PacCyXJaTh, HMCIOJIb30BaTh TEOPETHKO- MHOXKECTBEHHBIH S3bIK. B CBsi3u C 3TUM
1e7ecoo0pa3Ho BKIIOYUTH B MPOTPAMMY HEKOTOPBIE OCHOBBI JIOTMKH, MPOHU3BIBAIOIINE BCE
OCHOBHBIE pa3/ielibl MaTEMaTUYeCKOTO OOpa30BaHUSI W  CIIOCOOCTBYIONIHWE  OBJIAJICHUIO
00yJarOIIMMHUCA OCHOB YHHUBEPCAJIILHOTO MAaTEMaTHYECKOTO s3blka. TakuM oOpa3oM, MOMXKHO
YTBEPK/JAaTh, YTO COJEPKATEIBbHOW U CTPYKTYPHOW OCOOEHHOCTBIO Kypca

«Anrebpay SBISETCS €ro HHTErPUPOBAHHBIN XapakTep.

Conepxanne JuHUM «YUucna W BBIYUCIEHUS CIYKUT OCHOBOM MJi JajJbHEUIIEro
M3y4YEHUs] MaTeMaTHKH, CIMOCOOCTBYET DPA3BUTHIO y OOYYAIOMIUXCS JIOTHYECKOTO MBIILICHUS,
(hOpMUPOBAHUIO YMEHHSI TOJB30BAThCSl AITOPUTMAMH, a TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HaBBIKOB, HEOOXOTUMBIX ISl TIOBCEAHEBHOM KW3HU. Pa3BUTHE MOHSATHSA O YKCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C PpAlMOHAIBHBIMHU W HUPPAMOHATBHBIMH YHCJIAMH, (HOPMUPOBAHHEM
MPEJICTaBICHUN O NEWCTBUTEILHOM YHCIE. 3aBEPIICHUE OCBOCHUSI YMCIOBOUW JTMHUM OTHECEHO K
cTapiieMy 3BeHy o01ero oopa3oBaHus.

Conepxkanue IBYX alureOpandecKuxX JHHUM — «AnreOpandeckre BBIPpOKCHUS» U
«YpaBHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIINXCS MAaTEMaTHUYECKOTO
anmnapara, He0OXOJIMMOTO ISl PelIeHUs 3a7ady MaTeMaTHKH, CMEXHBIX MPEAMETOB U MPAKTHUKO-
OpPMEHTHPOBAHHBIX 3a7a4. B OCHOBHOW IIKOJie¢ Y4eOHBIH MaTepuan TPYHIUPYETCS BOKPYT
paloHaIbHBIX BhIpaXKEeHH. AnreOpa IeMOHCTPUPYET 3HAYEHHE MAaTeMaTUKH KakK sA3bIKa JUIs
MIOCTPOCHUSI MAaTEMaTUYECKUX MOJIENEH, ONMMCAHUS MPOLIECCOB M SIBJIEHUM peanbHOro mupa. B
3a7aun 00y4yeHust anreOpe BXOIAT TakkKe AajibHeiIiee pa3BUTHE AJITOPUTMUYECKOTO MBIILICHUS,
HE0OXOIMMOT0, B YaCTHOCTH, Ui OCBOEHHS Kypca MHPOPMATHUKU, U OBJIAJICHHE HABBIKAMU
NeTyKTUBHBIX paccyxaeHuil. [IpeoOpasoBanuie cuMBOIBHBIX ((OPM BHOCHUT CBOM crielu(UIECKHit
BKJIaJ] B Pa3BUTHE BOOOpaKEHHUsI, CIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Cognepxxanve  (QyHKIMOHAIBHO-TpAQUUECKONW JIMHUM  HAlEIeHO Ha  IOJy4YeHHE
IIKOJIbBHUKAMH 3HaHWH 0 (QYHKIMSIX KaK BaXKHEUIIEH MaTeMaTUYecKOW MOJENU IJISONUCaHUS U
UCCIIeIOBAHUS Pa3HO-00pa3HBIX MPOLIECCOB U SBJICHUH B Ipupoje u obmectse. M3ydeHnue 3Toro
Marepuaga CIOCOOCTBYET pa3BUTHUIO y OOYYaAIOIIMXCS YMEHUS MCIOJNb30BaTh Pa3IuYHbIC

BBIPA3UTEIbHBIE CPEJCTBA sI3bIKA MaTeMaTHKH — CJIOBECHbIE, CHMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJl B ()OPMHUPOBAHKE MPEACTABICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTHU LIUBUIN3ALUU U
KYJIBTYPBI.

CornacHo yueOHOMy TmaHy B /-9 Kiaccax wu3ydaeTcs Yy4yeOHbIH Kypce «Anrebpay,
KOTOPBI BKIIOYAET CJENYIOIINEe OCHOBHBIC pa3feNibl COJEpKaHUs:
«Uucna W BBIUUCICHHS», «AJreOpandecKkue BBIPAKEHUS», «YpaBHEHUS U HEPaBEHCTBAY,
«DyHKIUNY.
VY4eOHbIif 71aH Ha U3ydeHue anreOpsl B 7-9 Kinaccax OTBOJUT HE MeHee 3 yueOHBIX YacoB
B HEJETIO B TEYEHHE KaXJIOTO rojaa oOydeHHs, BCEro 3a TpH roga oOydenus — He meHee 306
y4eOHBIX YacoB.

1 COAEPKXAHUE OBYUEHUSA
7 KJIACC
Yuciaa 1 BBIYUCJIEHUA
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JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEX0J OT OJHOW (OpMBI 3amucu Apodei K
npyroii. IloHsTHE pallMOHATBHOTO YKCIIA, 3alUCh, CPABHEHHE, YIOPSII0UNBAHUE PALIMOHAIBHBIX
yrcen. ApudmMernueckue AeWCTBUS C PalMOHATIBHBIME YHCIaMH. PemeHue 3amad U3 peanbHOM
MPAaKTUKKA Ha 4acTu, Ha ApoOwu.

Crenenp ¢ HaTypalbHBIM IIOKa3aTeJIEM: OIpEJETIeHUuE, NpeoOpa3oBaHUEBBIPAKEHUN Ha
OCHOBE OIIPEAEIICHUS, 3aIUCh OOJIBIINX YUCEIL.

[IporeHTsI, 3aMMCh MPOIIEHTOB B BUJIE APOOH 1 IpoOU B BH/E MPOIEHTOB. TPHOCHOBHBIE 33/1a41
Ha TPOLIEHTHI, PEIICHHUE 3a/1a4 U3 PEATbHOM MPAKTHUKH.

[Ipumenenne IIPU3HAKOB JIEIIMMOCTH, pasiioxeHue Ha  MHOXHTEIHU
HAaTypaJbHBIX YUCEL.

PeanbHble 3aBUCHMOCTH, B TOM 4qucIe npsMast u  obOparHas
MIPONOPLUOHAIBHOCTH.

Aaredpanyeckue BbIpakeHHs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHMS C MEPEMEHHOM. JloImyCTHUMBbIE 3HAYEHUS
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXy BETUYMHAMU B BUiepopMyiibl. Beruncnenus
o ¢hopmymnam.

[IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUM, TOXJAECTBEHHO DABHbBIEBBIPAXKEHHUS, MpPaBHia
npeoOpa3oBaHus CyMM M MPOU3BEICHUMN, MpaBUila PAaCKpPBITHA CKOOOK M MPUBEICHHS MOJ0OHBIX
CJIaraeMblIX.

CBOICTBa CTENEHU C HATypaJIbHBIM MOKA3aTEIIEM.

OpnHounenbl 1 MHOrouieHbl. Ctenenb MHOrouineHa. CiiokeHue, BBIMUTaHUE, YMHOKEHUE
MHOTO4YJIEHOB. DOpMyJIbI COKPAIIEHHOTO YMHOJKEHUS: KBaApaT CYMMBI M KBaJapaT pPa3HOCTH.
dopmysia pa3HOCTH KBaIpaToB. Pa3okeHne MHOTOYJI€HOB HAMHOXKHUTEIIH.

YpaBHeHus1

VYpaBHeHHEe, KOPEHb ypaBHEHHUsI, ITpaBuiia MpeoOpa3oBaHus ypaBHEHHs, paBHOCHIBLHOCTD
YpaBHEHUH.

JIuHeitHOe ypaBHEHHME C OJHOM MEPEMEHHOM, YMCIO KOPHEH JHUHEMHOTO YypaBHEHUS,
pellleHne JUHEHHbIX ypaBHeHMW. CocCTaBlieHHME YpaBHEHUW MO YCJIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 33/1a4 C TOMOIIbIO YpaBHEHUH.

Jluneiinoe ypagneHue ¢ 08yms nepemeHHviMu U e2o epagux. Cucrema ABYX JMHEHHBIX
YpaBHEHUU C JByMs IE€peMEHHbIMH. PerieHue cucrteM ypaBHEHUU CHOCOOOM IOJCTaHOBKH.
[IpumepsI pelieHus: TEKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YPaBHEHUU.

D yHKUUHA

Koopnunata Touku Ha mpsMoil. UucnoBble MPOMEXYTKU. PaccTosHue MeXIy AByMs
TOYKaMHU KOOPAUHATHOM MPSIMOM.

[IpssmoyronpHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opauHaTa TOYKU Ha
KoOpauHATHOM TuiockocTH. llpumepsl rpadukoB, 3amaHHbIX (popmynamu. Utenue rpaduxos
pealIbHBIX 3aBUCUMOCTEHA.

[Monstne Qynkuuu. I'paduk dynkuuu. CoiictBa Qynkuuid. Jluneiinas QyHkus, eé
rpaduk. I'paduk dynakumu y = |x|. I paguueckoe peuwienue TUHEUHbIX YPAGHEHUN U CUCHEM
JIUHEUHbIX YPAGHEHUII.

8 KJIACC

Yuciia 1 BBIYHCTICHUSA

KBangpatHblit kopeHb u3 uuciaa. [lonamue o6 uppayuonanvHom uucie. Jlecamuynvle
npubaudcenus uppayuonaivhvlx ducen. CBoicTBa apupMETHUECKUX KBAJPATHBIX KOPHEH M MX
IpPUMEHEHHE K MpeoOpa30BaHMUIO UYUCIOBBIX BBIPAKEHUN U BBIUYUCIEHUAM. /lelicmeumenvhvie
uycaa.

Crenens ¢ LenbIM NIOKa3aTeseM U €€ cBoiicTBa. CTaHAapTHas 3alIUCh YUCIIA.

AuredpanyecKkne BbIpaKeHHs
18



KBagparHblil TpEXUIIEH, pa3JIOKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO airebpamdeckoir npoou. CroxeHue,
BbIUMTaHHUE, YMHOXKEHHUE, JeNieHHe aireOpandeckux apooOeil. PannoHanbHble BBIpaKEHUS U MX
npeobpa3oBaHue.

YpaBHeHHSI H HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMyina KOpHEW KBaapaTHOTO ypaBHeHHA. [eopema Buema.
Pemenune ypaBHeHM, cBOIALIMXCA K JIMHEWHBIM UM KBajapaTtHbIM. [Ipocrelimme apoOHO-
paloHaIbHbIE YPAaBHEHUS.

I'paghuueckan unmepnpemayus ypasHeHuil ¢ 08yMs NePEMEHHLIMU U CUCMEMIUHEIHbIX
ypasHeHuii ¢ 08yms nepemenHvimu. IIpuMepsl pelIeHus: CUCTEM HEIMHEHHBIX YPaBHEHUI ¢ ABYMS
MIEpEMEHHbBIMHU.

Perrenne TeKCTOBBIX 3a1a4 aNreOpandyeckiuM CriocoOoM.

UucnoBble HEpaBEHCTBA M HX CBOWCTBA. HepaBeHCTBO ¢ OAHOM MEpEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIuHeliHble HepaBeHCTBa ¢ OJHOW nepeMeHHOU. Cucremsl
JINHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

D yHKUUHA

[Honstne dynkuuu. O6nacTh onpeneneHusl 1 MHOXKECTBO 3HaueHUN ¢pyHKuuHu. CriocoOsl
3a1aHus QYHKIHH.

I'paduk ¢pynkumun. Urtenue cpoiictB pyHKuuu no e€ rpaduky. I[Ipumepsl rpadukos
(GYHKIHM, OTpaskalolUX peaJbHbIE MPOLIECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSIMYI0 U 0OpaTHYIO MPOIMOPLHUOHAIbHBIE 3aBUCUMOCTH, UX
rpapukn. OyHKIMU y =X 2 ,y=x3,y =\x, y=|X|. I paguuecroepewenue ypasnenuit u cucmem
VpasHeHUU.

8 KJIACC

Yucaa 1 BLIYMCTIEHUS

PanmionaneHbIe YUCTA, UppayuoHaivbHble YUCIA, KOHEUHble U OeCKOHeuHble 0eCaAmuyHble
Opodbu. Mnooicecmeo OelicmeumenvhblX uucesl, OelcmseumeibHble YUCid KAk OecKOHeuHbvle
oecamuynvie Opodbu. Bzaummno oo0no3HauHOe coomeemcmeue  MeHcOy — MHONCECBOM
OelicmeumenbHblX yucen u KOOPOUHAMHOU NPAMOU.

Cpasnenue OelicmeumenbHulX 4ucel, apu@memudeckue 0elcmeus ¢ 0eticCmeumelbHbIMU
YUCTIAMU.

Pa3meprsl 00BEKTOB OKpY)KAIOLIEro MHUpPA, JIUTEILHOCTH IMPOIECCOB B OKPYKAIOIIEM
MHpeE.

[IpubmmkEéHHOe 3HAUEHUE BEJIUYUHBI, TOYHOCTH MNpHOIMKEeHUsA. OKpyrieHUE YuCen.
[Ipukuaka 1 olleHKa pe3yabTaTOB BHIYUCICHUH.

YpaBHeHus 1 HepaBeHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHMI, CBOIALIMXCA K JIuMHEHHBIM. KBaapaTtHoe
ypaBHeHue. PelieHne ypaBHEHH, CBOISIINXCS K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepvl pewienusi ypagHenuii mpembvel U Yemeeépmou cmenenetl
PA3102HCEHUEM HA MHOMCUMEIU.
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Pemenne  npoOHO-panMioHanbHBIX  ypaBHCHHWA.  PemeHuWe  TEKCTOBBIX  3ajad
aNreOpanaeckKiuM METOJIOM.

VYpaBHeHHE ¢ ABYMsS MEPEMEHHBIMHU U ero rpaduk. PemeHue cucreMm ABYX JIMHEHHBIX
YPaBHEHUH C ABYMs IIE€PEMEHHBIMU.

Pemenue cucrem AByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEHMHOE, a APYroe — BTOPOM
creneHu. ['padudeckas MHTEpIpETaNNs CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Pemienne TEKCTOBBIX 3a7ay  alreOpanyecKuM  CIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

PemreHne nMHENHHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. PemeHne cucreM JIMHEHMHBIX
HEpaBeHCTB ¢ OJHOW mnepeMmeHHOU. KBanpartuble HepaBeHcTBa. ['paduueckas uHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMHU.

DyHKUUHA

Ksagpatuunas ¢ynkuus, e€ rtpadux u cBoictBa. [lapabosa, KOOpIMHATHIBEPIIUHBI
mapaboJibl, 0Cb CHMMETPHUHU M1apadOoJIbI.

Ipadukn Gyukimit: y = £x, y=Ax +b, y=Ax,y=x3,y=1x, y = |x|, nux croiicTsa.

YucioBble MOC/I€10BATEILHOCTH U MPOrPeccuu

[ToHATHE YMCIIOBOM MOCIENOBATENIBHOCTU. 3aJaHUE TIOCIEA0BATEIBHOCTH PEKYPPEHTHOMN
dhopmyroit u hopmynoit N-To YjieHa.

Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmyssl N-ro wieHaapuPpMeTHuecKoi
Y TEOMETPHUUYECKON TPOTPECCUI, CYMMBI ITEPBBIX N YWICHOB.

Hzobpadsicenue unenos apugpmemuueckou u 2eomempuyeckol npozpeccuti moukamu Ha
KoOpOuHammuou niockocmu. Jlunetinolil u 3kcnoneHyuanvHoulii pocm. ClodxicHvle npoyeHmol.

IIpenmerHbie pe3yabTAaTbl OCBOCHHS MNPOIPaMMbl Y4eOHOr0 Kypca K KOHIY
o0y4yenust B 7 Kjaacce:

Yuciia 1 BBIYMCTICHUS

BoinonHsATh, couerass yCTHbIE M MHCbMEHHbBIE NPUEMBI, apuMeTHYecKue ACHCTBUS C
palMOHaIbHBIMU YHCIaMHU.

Haxonuth 3Ha4YeHHs 4YMCIOBBIX BBIPAKEHUN, MPUMEHITh pPa3HOOOpa3Hble CIIOCOOBI U
npuEMBbl  BBIUMCICHHS 3HAYEHUN JPOOHBIX BBIPAKEHUHN, COJEpKAIIMX OOBIKHOBEHHBIE H
JeCSITUYHBIE IPOOH.

[lepexoauTh OT OJHOM (OPMBI 3aMKMCHU YKCEN K APYroil (MpeoOpa3oBbIBATH JAECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U YIOPSA0YMBATH PAllMOHAJIBHBIE YHCIIA.

Oxpyrnare yucna. BpIMOMHATP NPUKUIKY M OLIEHKY pe3yJbTaTa BBIYMCIECHUH, OLIEHKY
3HAYECHUW YMCIOBBIX BHIPAXKEHHM.

BbINonHATE AEMCTBUS CO CTENEHSAMH C HaTypalbHbIMU MOKA3aTEISMU.

[IpuMeHATh IPU3HAKH IETUMOCTH, PA3JI0KEHUE HA MHOKHUTENIN HATYPaJIbHbBIX YUCEL.

Pewate mpocreiinime npakTUKO-OPUEHTHPOBAHHBIE 3a/1a4d, CBSI3aHHBIE C OTHOILLIECHHUEM
BEJINYUH, MPONOPIUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIIPETUPOBATh pPE3YIbTAThI
pelieHus 3a1a4 ¢ y4ETOM OTpaHUYEHHH, CBS3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX 0OBEKTOB.

AuredpanyecKkne BbIPaKeHH

OpueHTHpOBaThCS B MOHATUSX U ONEPUPOBATH Ha 0a30BOM YpOBHE anredpandeckoit
TEPMHUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHns OyKBEHHBIX BBIPAXKCHHH MPU 33JaHHBIX 3HAUYCHUSX [TEPEMEHHBIX.

BrimonHATE peoOpa3oBaHusl IEIOT0 BBIPAXKEHUS B MHOTOWICH MTPUBEACHUEM MOJA00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BpINONHATE YMHOXKEHME OJHOYWIEHA HAa MHOIOWIEH W MHOIOYWIEHAa Ha MHOTOWIEH,
MpUMEHATh (OPMYINIBI KBaJpaTa CyMMBl M KBajpaTa pPa3sHOCTH (C OMOPOH Ha CIPABOYHYIO
MH(POPMAIIHIO).

20



OcymiecTBIATh Pa3jioKEHUE MHOIOUYWIEHOB Ha MHOXHUTENIN C IOMOILBIO BBIHECEHHUS 3a
CKOOKH OOIIero MHOXHTENS, TPYNIHPOBKU CIaraeMblX, MpUMEHEHUs POPMYT COKPAIIEHHOTO
YMHOKEHUS (C ONOpPOi Ha CIIPABOYHYIO HH(DOPMAIHIO).

[IpumensaT mnpeoOpa3oBaHMs MHOTOWICHOB Uil pEIIEHHs pPa3lMYHbIX 3a4a4 U3
MAaTE€MAaTUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30BaTh CBONCTBA CTENEHEN C HATypalbHBIMU NTOKA3aTEISIMU JJIsl IPEOOPa30BaHUS
BBIPKEHUH (C OTIOPOY Ha CIPABOYHYIO HHPOPMAITHUIO).

YpaBHeHHUs U HEPaBeHCTBA

Pemate nuHENHbIE YypaBHEHUS ¢ OJAHOW MEPEMEHHOM, MPUMEHSS IMpaBuia Mepexoaa OT
HCXOJIHOTO YpPaBHEHMS K paBHOCUIBHOMY eMy. lIpoBepsATs, SBIIAETCS JM YUCIO KOPHEM
YPaBHEHUS.

Nwmets npencraBienne o rpaguueckux METOAax MpPU PELIEHUU JIMHEHHBIX ypaBHEHUH U
UX CUCTEM.

[ToxpOupats nprMepsI map YUCEI, SIBJISIOIINUXCS PELICHUEM JIMHEMHOTO YPaBHEHHUS C IByMS
IIEPEMEHHBIMU.

CTpouTtb B KOOPANHATHOM MIIOCKOCTU rpaduK JMHEHHOTO ypaBHEHUS C IByMsI IEPEMEHHBIMU;
MOJIb3YSCh TpapUKOM, IPUBOIUTH IPUMEPDI PEILIEHUS ypaBHEHUS.

Pemrate cuctemsl ByX JIMHEWHBIX YpaBHEHUH C JABYMsSI IEPEMEHHBIMH, B TOM YHCIE
rpaduyecku (c Onopoil Ha aNrOpUTM y4EOHBIX ACHCTBHI).

CoctaBisTh (1ociie COBMECTHOTO aHAIM3a) U pellaTh JUHEIHOE ypaBHEHUE WU CUCTEMY
JIMHEWHBIX YPaBHEHHUU MO YCIIOBMIO 33/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJY4EHHBIA pe3ysbTar.

Koopaunatsl u rpagpuku. @®yHKuuu

MN3o0pakarh Ha KOOPAWHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpBAJIbl, 3alHMCHIBATh YHCIOBBIE IMPOMEXKYTKHM Ha
anreOpanvIecKoM s3bIKE.

OTrMeuaTp B KOOPJIMHATHOM IJIOCKOCTHM TOYKHM MO 3aJaHHBIM KOOPJAWHATAM, CTPOUTH
rpaduku TuHEeHHBIX QyHKIHH. CTpouTh rpaduk GyHKIHH Y = [X|.

OnuceiBaTh ¢ MOMOIIBI0 (DYHKIMI H3BECTHBIE 3aBUCHUMOCTH MEXKIY BeJIWYMHAMH (TI0
ITOPUTMY y4eOHBIX NEHCTBUII): CKOPOCTh, BPEMs, PacCTOSTHUE, 1I€HA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIBHOCTD, BpeMs, 00BbEM pabOThI.

Haxonuts 3HaueHue GyHKINU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumarsp rpaduueckuii cnoco® mpeacTaBieHUs U aHaIU3a MHGOPMAIUHU, U3BJICKATh U
UHTEPIPETUPOBATH HHPOPMAIIHIIO U3 TPadhUKOB PeaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

IIpexMeTHBIE pe3yabTaThl 0CBOCHHUS IPOrPAMMBbI Y4€0HOI0 Kypca K KOHIY 00y4eHus1
B 8 Kkiacce:

Yuciia v BEIYUCJICHUA

Hcnonp30Barh HayanbHbIE MPEACTABICHUS O MHOYKECTBE IEHCTBUTENBHBIX YUCEN JUIS
CpPaBHEHHMSI, OKPYIJCHHS M BBIYHMCICHUH, M300pakaTh NEHCTBUTENbHBIC YKCIA TOYKAMH Ha
KOOPAWMHATHOM MPSIMOM.

[IpumeHsaTh MOHSATHE apUPMETHUYECKOTO KBAJIPATHOTO KOPHSA, HAXOAWUTh KBaJpaTHBIC
KOPHH, UCTIONB3Yys MPU HEOOXOAMMOCTH KAlbKYIATOP, BRIMOIHITHIPEOOPa30BaHUS BBIPAKEHUIA,
coJiepXKaluX KBaJpaTHbIe KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEH.

Hcnonp3oBath 3amucu OOJNBIIMX M MajblX YHCEN C MOMOIIBIO JNECSITHUHBIX ApoOed u
creneneii yucna 10.

AuredpanyecKkne BbIPaKeHH

[IpuMeHsATh MOHATHE CTENEHU C ILEJbIM I0Ka3aTelieM, BBIOJIHATH IMPeoOpa3oBaHUs
BBIPQXKECHUH, COJIEpXKAIlUX CTENEHH C LENbIM IoKa3aTeleM (C MCHOJIb30BAHUEM CIIPABOYHOM
uHpOpMaIIUN).

BhINONIHATE HECIOXKHBIE TOXKIECTBEHHBIE TPE0OPa30BaHNUs PallMOHATIBLHBIX BRIPAXKEHUH Ha
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OCHOBE IPABWJI ICHCTBHUIA HA/l MHOTOWICHAMH U alNreOpanyecKuMH JApOOsSMH.

PacknanpiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIH.

[TpumensTh mpeoOpa30BaHuUs BEIPAKESHUH IS PEIICHUS Pa3INYHbBIX 3/1a4 H3MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIIbHON ITPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemarp nuHelHble, KBaJpaTHblE YypaBHEHHA (C HCIOJIb30BAHUEM CIIPABOYHOM
MHGOPMAIMN)H pallMOHAIIbHBIEC YPAaBHEHHs, CBOJAIIMECS K HUM, CUCTEMBI JBYX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU.

[IpoBoauTH IpOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMH, B TOM 4HCIIE C
NpUMEHEHHEM TpapHUUecKUX TMpeICcTaBlIeHUH (yCTaHABIUBaTh, WMEET JIM YpaBHEHHUE WIIH
CHCTEMa YpPaBHEHUM pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U MIpoYee).

IlepexoauTe OT cnOBECHON (HOPMYIMPOBKM 3agaud K €€ anredpandecKoMMoaenu

C IOMOHIBI0  COCTaBJICHUSA YpaBHEHUsT  WIM  CHUCTEMBl  ypaBHEHM,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJIyYE€HHBIN pe3ynbTaT.[IpuMeHsTh
CBOMCTBA YHMCJIOBBIX HEPAaBEHCTB I CPAaBHEHMs, OLICHKH, PEIIATh JMHEHHbIE HEPABEHCTBA C

OJTHOM TEPEMEHHOMN U UX CHUCTEMBI, JTaBaThIPAPUIECKYIO WJUTIOCTPALINIO MHO>KECTBA
pELIEHNT HEPaBEHCTBA, CHCTEMbI HEPABEHCTB.
D yHKUUHA

OnepupoBatb Ha 0a30BOM YpOBHE (YHKIIMOHAJIbHbIE MOHSTHA U SI3bIK (TEPMMHBI,
CUMBOJIMYECKHE O0O0O03HAYCHMS), OINPEACNATh 3Ha4YeHHE (YHKIUU TI0 3HAYCHHUIO apryMEHTa,
OTpEeNATh CBOMCTBA (PyHKIMU 1O €€ rpaduKy.

CtpouTth rpaduku NIeMEHTAPHBIX QYHKIMA BUIa: Yy = # X,y =x 2,y =x 3
, ¥ =7x, ¥ = |x|, onrcbIBaTH CBOMCTBA YHCIOBOI (YHKIHH IO eé rpaduKy (IPH HEOOXOAMMOCTH
C HaIPaBJISIONIEH TOMOIIIBIO).

IIpenmeTHble pe3yabTAaThl OCBOEHHUSI NPOrPaAaMMbl Y4eOHOI0 Kypca K KOHILY
o0y4yenust B 9 kiacce:

Yuciia 1 BBIYMCTICHUS

CpaBHI/IBaTI) " yrnopsaao4uBaTh pallMOHAJIBHBIC W HPpPAlMOHAJIBHBIC YHCJIA. BrIimonaATh
apI/I(bMeTI/ILIeCKI/Ie ,Z[eﬁCTBHﬂ C paluOHAJIbHBIMU YHCJIaMU,
COo4YCTad YCTHBIC W IIMCbMCHHBIC HpI/IéMBI, BBIIIOJHATh BBIYUCICHUA C HppaluOHAJIbHBIMHA
qucCJjiaMu.

HaXOI[I/ITB 3HaA4YCHUA CTEIIeHEH C 1OCJIIbIMU IHoKa3aTeIAMu u KOpHeﬁ,
BBIYUCIIATh 3HAYCHUA YU CIOBBIX BBIpa)KCHPIfI.
OKPYFJ'IHTL ,Z[eﬁCTBHTGHLHLIG qucia, BBIIIOJIHATH MNPUKUIKY pe3yibTara

BBIYMCIICHUH, OLIEHKY YHCIIOBBIX BBIPAKEHUM.
YpaBHeHus 1 HEpaBEeHCTBA

Pemiath JuHe#HHbIE W KBaJApaTHbIC YPAaBHCHWsS, YPaBHEHHS, CBOJSIIHECT K HUM,
npocTeiime IpoOHO-palMOHATIBHBIC YPABHCHHUS.

Pemiath mpocTeiiiiine CUCTEMbI JBYX JHUHEHHBIX YPaBHEHHU C JBYMs MEPEMEHHBIMH U
CHCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISICTCS JIMHEHHBIM (110 BH3YyaJIbHOM
orope).

Pemrate mpocTeiiline TEKCTOBBIC 3a/aud  ajdreOpamyecKhM CIIOCOOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS WIIM CHCTEMBI JIBYX YPaBHEHHI C JBYMsI IEPEMEHHBIMHU.

[TpoBoAMTE TIpOCTEHIIINE HCCIICIOBAHUS YPABHECHUI M CHCTEM YpaBHEHHIA, BTOM YHCIIE C
MpUMEHEHHEeM IpaduvecKuX MpeIcTaBiIeHul (YyCTaHaBIMBaTh, HIMEETIIN YPAaBHEHHE WIN CHCTEMA
YpaBHCHUH PEIICHHS, €CJIM HMEET, TO CKOJIbKO, W TIp.). PemaTh JIMHEHHbIC HEPaBEHCTBA,
KBaJ[paTHbIC HEPABEHCTBA, M300pakaTh pEIICHWE HEPABEHCTB HAa YHCJIOBOW MPSMOM,
3alUCBIBATh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Pemrate cucreMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIFOYAIOIIHE

KBaApaTHOC HCPABCHCTBO, I/I306pa)KaTL pCUHICHUC CUCTCMbBI HCPABCHCTB Ha YHCIOBOM HpﬂMOf/'I,
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3aIUCBIBATH PEIIEHHE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH PA3JIMYHBIX 3a/1a4. DYHKIUH

Pacnio3naBate (pyHKIMM H3y4eHHBIX BUIOB. [loKa3pIBaTh CXeMaTHUYECKUPACHIOIOKEHHE HA
KOOPAMHATHOM IUIOCKOCTH rpadukoB GpyHKUMN BUma: y = £X, y
=hx+b,y=hx,y=ax2+bx+c, y=x3,y=\x, y = |x| B 3aBHCHMOCTH OT3HAYCHHIi
KOX(QHIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMHA.

Crpouth u un300paxaTh cXeMmMaTUyecKu TpaduKy KBaJpaTUUHBIX (PYHKUIUH,ONHUCHIBATh
CBOMCTBA KBaJApaTHUHBIX (QYHKIMN N0 UX TpaduKaMm.

Pacnio3naBate KBajpaTuyHyr0 (QPyHKIHIO 110 GOpMyJie, TPHUBOIUTH MPUMEPHIKBAIPATUIHBIX
GyHKIMI U3 peanbHOM KU3HH, (PU3UKH, TEOMETPHH.

Yuc10BbIe NOCIe10BATEIbHOCTH H NPOrpeccuu

Pacno3naBats apupMeTUIECKYIO U TeOMETPUYECKYIO IIPOrpeccuu  IpHU
Pa3HBIX crIoco0ax 3a/laHus.
BeimonssTh BBIYHCIICHUS C  HCIOJIb30BaHUEM bopmyn N-ro  ujgeHa

apu(mMeTnyecKoil U reoOMeTpUYECKOI MpOrpeccuii, CyMMbI IIEPBBHIX N YICHOB.
N300paxkaTe 4iieHbl OCIIE0BATEILHOCTH TOYKaMU Ha KOOPAUHATHOUIIIIOCKOCTH.
Pematp 3a1aun, cBsI3aHHBIE C YUCIOBBIMH IOCIIEOBATENBHOCTAMHU, B TOM YHCIIE 33aJa4u
W3 peabHOM XU3HU (C UCTIOIBb30BAaHUEM KaJIbKYISITOPA, IU(PPOBBIX TEXHOIOTHN).

PABOYAS ITPOTPAMMA YYEBHOT' O KYPCA «'TEOMETPHUS» B 7-9
KJTACCAX.

l. MNOACHUTEJIBHAS 3AITUCKA.
esin u3y4eHnust yueOHOro Kypca.

O6mwme menu uzydeHusi yueoHoro kypca «I'eomerpusi» mpencrasiensl B [IOOIT OOO.
OHu 3aKioyaroTcs, NMPEkKIe BCErO0 B TOM, YTO Ha YpPOKaX FeOMETPHM OOydarolMHCs y4UTCS
IIPOBOJIUTH JI0KA3aTeNbHbIE PACCYXKIEHHS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHs, J10Ka3blBaTh
HCTUHHBIE YTBEPXJEHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHHS «OT
IIPOTUBHOI0», OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POpPMYIHpOBaTh OOpaTHBIE YTBEp)KICHUA. B
OoOy4eHHH YMEHHIO pacCyXJaTb COCTOUT Ba)XXHO€ BOCIMTATEIbHOE 3HAYEHHE H3Yy4eHUS
reOMETPUH, IIPUCYIIIEE UMEHHO OT€YECTBEHHON MaTeMaTU4YeCcKOM IIKOJIE.

Bropoii nenbro n3ydeHust TeOMETpUH SIBJISIETCS MCII0JIb30BaHUE €€ KaK HHCTPYMEHTA IIpU
peLIeHNH KaK MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEYAIOLIUXCS B pEalIbHON J)KU3HU.
OTOMYy COOTBETCTBYET BTOpasi,BBIYUCIUTENbHAS JIMHUS B U3YYEHUHM T'€OMETpHM B Iikosie. s
3TOr0 YYMUTENI0 PEKOMEHJyeTcs MoAO0MpaTh 3aJaud HPAaKTUYECKOIo  Xapakrepa Juisd
paccMaTpUBaeMbIX TEM, YUUTb OOy4alOIIMXCA CTPOUTh MATEMAaTHYECKUE MOJIENU PEeabHbIX
KU3HEHHBIX CHUTyallUd, NPOBOJUTH BBIYMCIECHUS M OLEHHBATH AJEKBATHOCTb MOJYYEHHOTO
pesynbrara. KpaiiHe BaKHO MOTYEPKUBATH CBS3M TEOMETPUU C JAPYrUMH IpeaMeTaMu,
MOTHBHMPOBaTh  HCIMOJIb30BaTh  ONpPENENCHHs T'€OMETPHUYeCKUX (uUryp U  IOHATHH,
JI€MOHCTPUPOBATh NPUMEHEHHE IOJyYEHHBIX yYMEHUH B (U3MKe U TEXHUKE. OTH CBS3U
HauboJiee sIpKO BUIHBI B TeMax «BekTopsi», «TpuroHomerpuueckue COOTHOIIIEHUS,
«Meron koopauHat»y U «Teopema [Tudaropay.

CornacHo yueOHOMY maHy B /-9 Kiaccax wu3ydaeTcss y4eOHBIH Kypc
«["eomeTpus», KOTOPBII BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl COJAep KAHUA:
«I"'eomerpuueckue ¢urypel U ux cBoiicTBa»,  «lI3MepeHHME  T'€OMETPHUYECKUX
BEIMYUH», a Takke «JleKapToBbl -KOOPAMHATBI Ha IUIOCKOCTH», «BekTopbi,

«/IBmxenus miuockoctu» U «lIpeoOpazoBanus mogoous».

Y4eOHblIil M1aH nperycMaTpuBaeT u3yuyeHne reoMeTpuy Ha 6a30BOM ypOBHE,UCXO/IS U3 HE

MeHee 68 yueOHBIX 4acoB B yUeOHOM TroJy, BCEro 3a TpH rojaa ooyuenusi — He menee 204 qacos.
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1. COJEP)KAHUE OBYUYEHUSA
7 KJIACC

Hauanenubie nonstus reomerpuu. Touka, mpsiMas, OTPE3OK, Jyd. YTroj. Buasl yrios.
Beprukanbuele W CcMexHbIE yribl. buccektpuca yria. JlomaHas, MHOIOYrOJIbHUK.
[TapamtenpHOCTE M NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummempuunvie ueypel. OcHOBHble CBOUCMBA O0CEGOU  CUMMEMPUL.

Ilpumepvr cummempuu 6 okpydicaroujem mupe.
OcHogHble noOcmpoeHUsi ¢ NOMOWBIO YUPKYTISL U TUHEUKU.

TpeyroJyibHUK. Bricora, MEJ1aHa, OuccekTpuca, ux CBOMCTBA.
PaBHOOeIpeHHbIN U PAaBHOCTOPOHHUHN TpEyrojbHUKU. HepaBeHCTBO TpeyroabHUKA.

CpoiicTBa U TpU3HAKH PAaBHOOEIPEHHOIO TpeyroyibHHKAa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa ¥ MPU3HAKY NapaJUIeIbHBIX IPsIMbIX. CyMMa yIriIoB TPEYroJIbHUKA.

Bremnue yribel TpeyrojapHuKa.

[IpssmoyronpHbIil TpeyroapHUK. CBOMCTBO MeIuaHbl MPSIMOYIOJBHOTO TPEYrOJIbHHKA,
NMpOBEACHHOW K rumoreHy3e. lIpu3Haku paBeHCTBA MPSIMOYIOJIBHBIX TPEYTOJBHHUKOB.
[IpsiMoyronBHEI TpeyroibHUK ¢ yriom B 30°.

HepaBeHcTBa B TEOMETPHH: HEpABEHCMBE0 Mpey2oabHUKA, HEPAaBEHCTBO O JUINHE JIOMAHOH,
Teopema o OoJIbIlIeM yriie U 0oJblIeii cTopoHe TpeyronbHUKA. [leprnenankynsap u HaKIOHHasL.

T'eomempuueckoe mecmo mouex. buccektpuca yria U CepeUHHBINA MEPIEHIUKYISAP K
OTpPE3Ky Kak T€OMETPHUECKHE MECTA TOUEK.
OKpyXHOCTh M KpyI, XOpJa WU JWaMeTp, UX CBOMCTBA. B3ammHOe pacmosnoxeHue
OKpyXHOCTH U npsimoit. KacarenbHas u cekyias kK okpyxHocTU. OKpYKHOCTh, BIIUCAHHAs B YTOJI.
Brnncannas u onucanHas OKpY>KHOCTH TPEYroJIbHUKA.
8 KVIACC

UYetbipéxyronpHauku. [lapamienorpamMm, ero mpu3Haku M CBoMcTBa. YacTHbIE cllydan
napajuieJIorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBajpar), WX MpPU3HAKU U CBOWCTBa. Tpamerms,
paBHOOOKas Tpameuus, e€ CBoicTBa U mpu3Haku. [IpsMoyroyibHas Tpanenus.

Memoo yosoenus meduansl. Llenmpanvuas cummempus. Teopema @aneca u meopema o
NPONOPYUOHANLHBIX OMPE3KAX.

CpedHue nunuu mpeyzonvHuxa u mpaneyuu. Llenmp macc mpeyzonvHuxa.

Ilooobue mpeyzonvruxos, koag@uyuenm nodobus. Ilpuznaxu noooouss mpeyeorbHuUKoSs.
[Ipumenenue mogoOus MPU peHICHUN MPAKTUUYECKUX 3a/1a4.

CpoiicTBa miomaneil reomerpuueckux (uryp. @opmynbl Ui IUIOMIAAA TPEYroJbHUKA,
napajienorpamma, pom0a u Tpanenui. OTHOIIEHHE TUIONIaIeHI0100HBIX QUTYD.

Brruncnenue mioimaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aTtoi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mpu pemieHHUH MPAKTUYECKUX
3a/ad.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yIJIa MPSMOYTOJILHOTO TpeyroibHHKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXAECTBO. TpuroHomerpudeckue ¢pyHkuuu yrios B 30°, 45° u 60°.

BrrcanHble U LIEHTpalbHBIE YIIIBI, YTOJ MEXAY KacaTeIbHOU M XOpJAOH. YTIbl MEKIY
XOp/IaMHU U CeKYIIMMH. BriricanHble U ONMCaHHbIE YeTHIPEXYTOIbHUKU. B3auMHoOe pacmnoioxeHue
IBYX oKpyxHocTel. Kacanue okpyxHocreil. O0mmue kacaTtenbHble K IByM OKPYKHOCTSIM.
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9 KJIACC

Cunyc, xocunyc, Tanrenc yrimoB or O go 180°. OcnHoBHOe
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHUS.

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pelienue
MPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBICUHYCOB.

IIpeobpazosanue nodobus. [1o0odue coomeemcmeeHHbIX INEMEHMOB.

Teopema o npoussedenuu ompesKo8 Xopo, meopemvbl O NPOU3BEOeHUU
OMpe3K08 CeKywux, meopema o Keaopame KacameabHOu.

Bexrop, mimHa  (MOIyab) — BEKTOpA,  COHANpPaBIEHHBIE  BEKTODBI,
IIPOTUBOIIOJIOKHO HAIPABJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OINepanuud HaJ BekTopamu. Pa3noxeHue BekTopa IO JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHatel BekTopa. CKalspHOE IPOU3BENECHUE
BEKTOPOB, IPUMEHEHHE JUIsI HAXOKJCHUS JUTUH U YTJIOB.

JlexapToBbI KOOPAUHATHI Ha IUIOCKOCTH. YpasHeHus npsmoil U OKPYKHOCTH B
KOOpJMHATaX, IMEpeceueHue OKpPYXKHOCTed M HpsAMbIX. MeToJ KoopauHAT U €ro
MIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTH. ['panxycHas u paguaHHas
Mepa yriia, BBIYUCIIEHUE JUIUH IyT OKpykHOocTel. [Inomanp kpyra, cekropa, CerMeHTa.

Jeuorcenuss niockocmu u eHympenHue cummempuu Queyp (InemeHmapHvle
npeocmasnenus). llapannenvuwiii nepernoc. Ilogopom.

IIpexMeTHbIe pe3yJbTaTbl OCBOCHHSI NPOrpaMMbl Y4eOHOI0 Kypca K
KOHIYy 00yueHus B 7 KJjiacce:

Pacnio3HaBaTh UM3ydeHHbIE TE€OMETPHUYECKHE (QUIYpBl, ONPENeNaTh HX
B3aMMHOE PACHOJIOKEHHE, H300pakaTh TI€OMETpUUYECKHE (UTYphl; BBINOIHATh
YEpTEXKH 10 YCIOBUIO 3aaud. VI3MepsATh JIMHEHHBIE U YITIOBBIE BEIMYMHEL. Pemarh
3a/1a4M Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIINYMH YIJIOB.

Jlenate TpyOylO0 OLEHKY JIMHEHHBIX M YIVIOBBIX BEIMYMH IPEIMETOB B
peanbHON JKM3HH, pa3MEpoB IMPUPOJHBIX 00BEKTOB. PaszmuuaTh pasmepsl ITHUX
0O0BEKTOB 110 MOPSAIKY BEIIMUUHBI.

CtpouTh 4YepTeXku K TIEOMETPUYECKUM 3ajadaM (C HCIOJb30BaHUEM
CMBICJIOBOM OIOPBI: HABOSIME BOIPOCH! H/UJIM alrOPUTMa y4eOHBIX JeHCTBUIA).

Ilonb3oBaTbcs NpHU3HAKAMU PAaBEHCTBA TPEYrOJBHUKOB, MCIIOJIB30BATh
IIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYrOJbHUKOB IIPU PELICHNH 3a/1a4.

[IpoBOANTH ~ NOKAa3aTENbCTBA ~ HECIOXKHBIX ~ [COMETPHYECKHX  TEOPEM.

ITonb3oBaTbCs MpU3HAKAMU PABEHCTBA MPSMOYIOJIbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM M€JMaHbl, IPOBEIEHHON K FMIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,B
pelIeHNH T'€OMETPUUYECKUX 3a/1ad (C HUCIOJIb30BAHUEM 3pUTENBHON HAIrJSAHOCTU
W/AIM BepOAIbHOW OTIOPHI).

Onpenensts napaaienbHOCTh OPSIMBIX C HOMOIIBIO YIJIOB, KOTOpbIe 00pasyer ¢
HUMH ceKymad. OnpenensaTs NapajIeIbHOCTh NPSAMBIX C IIOMOIIBIO PABEHCTBA
pPacCTOSTHUN OT TOYEK OJHOMU IIPSAMOM 0 TOUYEK APYroi NPsIMOM.

Pemats 3a1aun Ha keTuaToit Oymare.

IIpoBOANTH BBIYMCICHUS U HAXOUTh YHUCIIOBbIE U OYKBEHHBIEC 3HAUCHUSAYTIIOB
B TEOMETPUUYECKMX 3a7ayax C MHCIOIb30BAHUEM CYMMBI YIVIOB TPEYrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB yIJIOB, OOpa30BaHHBIX TMpH MEPEeCEUYEeHUH IBYX
NapajuleIbHbIX MPAMBIX CEKylled. Pemars mpakTudyeckue 3ajadyd Ha HAXOXKICHUE
YTJIOB.

HNmets npeacrasieHue 0 MOHATHE TE€OMETPUUECKOTO MECTA TOYEK.

@opMyIMpOBaTh OINPENCIICHUS. OKPYKHOCTH U Kpyra, XOpIbl U AUameTpa
OKPYXXHOCTH, II0JIb30BAThCSl UX CBOWCTBAMHU. YMETh IPUMEHATH 3TH CBOWCTBA IIpU
pelIeHun 3a1ay.



OpueHTHPOBAThCS B IOHATHUAX: ONIMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
LEHTP OMUCAHHOM OKpyKHOCTU. OrnepupoBarh Ha 0a30BOM ypOBHE (PakTaMu O TOM,
9YTO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA MIEPECEKAIOTCSl B OJIHOM TOYKE, U O TOM, YTO
CEpEMHHbIE NEPIIEHIUKYISAPbl K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJIHOM
TOUKE.

OpueHTHpOBaTbCsl B TOHATUSAX U ONEpPUPOBaTh Ha 0a30BOM YpOBHE:
KacaTelbHasi K OKPYXHOCTH, TeOopeMa O MEpPHEHIUKYISIPHOCTH KacaTeabHOW U
paauyca, poBeIEHHOIO K TOUKE KacaHusl.

Wmers mpencraBiieHne O MPOCTEHHIMX NEOMETPUYECKUX HEPABEHCTBAX, MX
MIPaKTUYECKOM CMBICIIE.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKHE MTOCTPOCHUS C IOMOIIBIO LIUPKYJISL U
JINHENKH.

IIpenmeTHble pe3yabTaThbl OCBOGHHSI NPOrpaMMbl y4eOHOro Kypca K
KOHIYy 00yueHus B 8 kiiacce:

PacriozHaBaTh OCHOBHbBIE BHUJBl YETHIPEXYIOJBHUKOB, HUX 3JIEMEHTHI,
M0JIb30BaThCSl UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUYECKUX 3a/ay.

OpueHTHpOBaThCS B MOHATUU — TOYKU MEPECEUEHUs MEANaH TPEyroJibHUKa
(TIeHTpa Macc) B pelieHnu 3a1ad.

Brnaners nonsitueM cpeHel TMHUM TPEYroJIbHUKA U Tparelyy, IPUMEHITh UX
CBOMCTBA MPHU PEIICHUH MPOCTEHIINX FEOMETPUUECKUX 3a1ad. VIMeTs npeacraBieHue
o teopeme dasneca u TeopeMe O MPOMOPLUUOHATBHBIX OTPE3KAX, MPUMEHATh UX JUIS
pelIeHns MPaKTUYECKUX 3a7a4 (C OMopoil Ha 3pUTENbHYIOHATJITHOCTD).

[IpumeHsTh TpU3HAKU TOJNOOHS TPEYroJbHUKOB B PEHICHUH HECIOXKHBIX
reOMEeTPUUYECKUX 3a/1ad.

[Tons3oBatbest Teopemoit Iludaropa s pemieHUs TEOMETPUYECKUX U
MPaKTUYECKUX 3a/1a4.

Bnagerp moHATHSIMEH CHUHYCa, KOCHMHYca M TaHI€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyrojbHuka. [lop30BaThCs ATUMH MOHATUSMU Ui PEIICHUS
MPaKTUYECKHX 3314 (MpU HEOOXOAMMOCTH C OTIOPOH HA aJITOPUTM IIPaBHUIIA).

Boruucnate  (paznuuHbIMH - crioco0amu) (C OMOpoH HA  CHPABOYHYIO
nH(pOpMalMIO) IUIOL[aAb TPEYrOJbHUKA U IUIOIIAAM MHOTOYTOJBHBIX (UTYp
(momb3ysch, rae He0OXOIUMO, KAIBKYIATOPOM). [I[pUuMeHsTh NOJy4eHHbIE YMEHUS B
MPaKTUYECKHX 3a/auax.

Bnagerp MOHATHUSMU BIMCAaHHOTO M LEHTPAJIBHOTO YIJa, HCHOJIb30BaTh
TEOpEeMBbI O BIIMCAHHBIX yriaX, Yriax MEeXIy XOpAaMU (CEeKYIIMMH) U yIie MEXIy
KacaTeJIbHOU U XOPJIOH MPH PEIICHUH MPOCTEHIINX TeOMETPHUUECKIZ0 3a/1a4.

Brnagerp moHsATHEM OMHUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITH CBOMCTBA
OTIMCAHHOTO YETHIPEXYTOIbHUKA IPU PEIICHUU MPOCTEUIINX 3a/1a4.

[IpuMeHSTh MOJTyYEeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATeMaTUYECKHE
MOJENH ISl 33724 peaibHON JKU3HHU U MPOBOJUTH COOTBETCTBYIOLIUE BBIYMCICHUS C
MPUMEHEHHEM TMOJ00Ms Y TPUTrOHOMETpUM (TOJB3YSCh, TAE€ HE0OX0AUMO,
KaJbKYIATOPOM).

IIpenmerHbie pe3yabTaThl OCBOCHHSI NPOrpaMMbl y4eOHOro Kypca K
KOHIYy 00y4eHus B 9 kiacce:

3HaTh TPUTOHOMETPUYECKUE (YHKIIMU OCTPBIX VIJIOB, HAaXOAWUTh C UX
MIOMOIIBIO  PA3JIMYHBbIE AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJIbHUKA («pelIeHne
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoIuTh (C MOMOIIBIO KABKYIATOPA) ATUHBIU
YTJIBI [T HETAOJIMYHBIX 3HAUCHUH.

[Tonb3oBatbest hopMyaamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOKJIECTBOM JJIl HAXOXJEHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUUECKUMU
BEJIMYMHAMH (C OIIOPOI Ha CIPAaBOUHYIO HH(POPMALIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB /ISl HAXOKJIEHUS Pa3INYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («pPEIICHHE TPEYTrOJIbHUKOBY ), IPUMEHSATh UX MTPH PEIICHUU



MIPOCTENIINX T€OMETPUUYECKUX 3a/au.

Brnanets noHsTusIMU TpeoOpa3oBaHus 101001s, COOTBETCTBEHHBIX 2JIEMEHTOB
no100HbIX uryp. [losb30BaThCs CBOMCTBAMHU MOAOOHS TPON3BOJIBHBIXPUTYD, YMETh
BBIUUCIIATH JUIMHBI U HAXOJAUTh YIIIbI y MOJOOHBIX (GUTryp (1O anroputMy Y4eOHBIX
neivictBuii). IIpuMeHATH cBOICTBa M0J00MS B NPAKTUYECKUX 3ajgadax. YMeTh
MPUBOANUTH MPUMEPHI IOJOOHBIX GUTYP B OKPY)KAIOIIEM MHUPE.

[Tonb3oBarbest TeopeMamMu (MO BU3YaJIbHOM ONOPE) O MPOU3BEACHUU OTPE3KOB
XOpJ, O IPOU3BEACHUN OTPE3KOB CEKYILHX, O KBaJIpaTe KacaTeJIbHOM.

[Tonmp30BaThcs BEKTOpaMH, MOHUMATh MX T€OMETPHUECKUH M (PU3MUECKHI
CMBICII, IPUMEHSTh UX B PEIIEHUN T'€OMETPUUECKUX U pU3nUecKuX 3anad. [lpumensaTs
CKaJISIpPHOE MPOU3BECHNE BEKTOPOB JUIsl HAXOXKIACHUS UIMH U YTJIOB.

[Tonb30BaThbCst METOJIOM KOOPJMHAT Ha MJIIOCKOCTH, IPUMEHSTD €0 B PELICHUH
F€OMETPUYECKUX U MPAKTUUYECKHX 3a7au.

Bnagers MOHATUSMU NMPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyT'H OKPY>KHOCTH U paJMaHHOMN MepHI yriia, yMETh BBIUUCIIATH IJIOIIAb KpyTa
U ero yacted (¢ omopoil Ha crpaBouyHyl HHpopMaiuio). [IpumeHsTh MmosiydyeHHbIE
YMEHHS B IPAKTHUUECKUX 3a/1a4ax.

Haxomuth ocu (Wi UeHTpbl) cuMMmeTpuu GUryp, OPUMEHSATH ABH)KEHUS
IIJIOCKOCTH B IMTPOCTEUIINX CITyYasIX.

[IpuMeHsTh MOTy4YEeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTUYECKHe
MOJENH JUIsl 3a]1a4 peajbHON JKU3HHU U MPOBOJUTH COOTBETCTBYIONINE BBIUMCIEHUS C
MPUMEHEHHEM TMOJ00Us W TPUTOHOMETPpUUYECKUX (QYHKIUNA (TONB3YACh, TIe
HEO00X0UMO, KaJTbKYJISITOPOM).

PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD N
CTATUCTHUKA» B 7-10 KJTIACCAX.

l. MNOSACHUTEJIBHAS 3AIINCKA.
esn u3yvenust yueOHOro Kypca.

B coBpemeHHOM 1H(POBOM MHpe BEPOSTHOCTb M CTATUCTHKA IPUOOpPETaroT
BCE OOJIBIIYIO 3HAUUMOCTb, KaK ¢ TOUKH 3pEHMsI IPAKTUUECKUX IPUI0KEHNUHN, TaK HMX
posu B oOpazoBaHuu. Kax/iplif 4enoBek MOCTOSHHO NIPUHUMAET PEIICHUs HA OCHOBE
UMEIOIIUXCS Y HETO JIaHHBIX. A JUIs 000CHOBAHHOI'O IIPUHATHUS PELIEHUS B YCIOBUAX
HEJOCTaTKa WM M30bITKa MHGPOpMALMM HEOOXOJMMO B TOM YHUCIE XOPOLIO
cOpPMHUPOBAHHOE BEPOATHOCTHOE M CTATHCTHYECKOE MblLieHue 2 VIMeHHO oIToMy
OCTpPO BCTaja HEOOXOIUMOCTh c(HOpMHUpPOBaTh y OOY4arOIIUXCSH, B TOM YHUCIIE
oOyuaromuxcs ¢ 3P, ¢yHKIMOHANbHYIO TPaMOTHOCTH, BKJIIOYAIOLIYI0 B ceOsl B
KayecTBE HEOTHEMJIEMON COCTaBISIOIIEH YMEHHME BOCIPHUHHUMATh W KPUTHYECKU
aHaAJIM3UPOBaTh MH(OpPMAIIHMIO, MPEJICTABICHHYI0 B Pa3IUYHBIX (opMax, MOHUMATh
BEPOATHOCTHBI XapakTep MHOTHX pealibHbIX IPOLECCOB U  3aBUCUMOCTEH,
IIPOU3BOJUTL MNPOCTEHIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMHU
IpUHLIMIAMU cOopa, aHal3a U MPEICTABICHUS JaHHBIX U3 PA3IUUHBIX cep KU3HU
o011ecTBa ¥ rocyjapcTBa MpuodIaeT 00yJaronuxcs K 001eCTBEHHBIM HHTEPECaM.

B crpykType mporpammel yueOHOro Kypca «BeposTHOCTP M CTaTUCTHUKa»
OCHOBHOM IIKOJIBI BBIIEIECHBI CIEIYIOIINE COAEPKATEIbHO-METOINYECKUE JINHUU:
«IIpencraBneHre JaHHBIX UM ONHUCATeNbHAs CTATUCTHKa»; «BeposTHOCTHY;
«OneMeHThl KOMOMHATOPUKNY; «BBeeHne B Teoputo rpadoBy.

Conepxxanue muaun «lIpencraBieHne NaHHBIX M OMMCATENbHAS CTATUCTHKA
CIIY’KUT OCHOBOH /17151 pOPMHPOBAHUS HABBIKOB PaOOTHI ¢ HH(POpPMALIUEH: OT YTCHHUSN
UMHTEepHpeTanuu MH(POpPMAIUKN, NpPEACTaBICHHOM B Taliuuax, Ha AMarpamMmax M
rpagpukax 0 cOopa, MpEACTaBICHHMS M aHajdu3a JaHHBIX C HCIHOJb30BaHUEM
CTaTUCTMUYECKMX XapaKTEepPUCTHK CpPeIHHX U paccenBaHus. Paboras ¢ JaHHBIMH,



oOyuaromuecst ¢ 3I1P yuarcsi CYUTBIBATh U WHTEPIPETHPOBATDH JaHHBIC, BHIIBUTATh,
apryMEHTUpOBaThb W KPUTHKOBAaTh IPOCTEHIINE TUIIOTE3bl, pPASMBILUIATH Haj
(dakTOopamMH, BBI3BIBAIOIIMMH HW3MEHYMBOCTh, W OICHWBAaTh UX BIHUSHUE Ha
paccMaTpuBaeMble BEJIMUMHBI U IIPOLIECCHI.

NHTYynTHBHOE NIPEACTABICHHUE O CIy4alHOM HM3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHICHIMN CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOW JISIU3Y4EHUS
Teopun BepoaTHocTed. bonbioe 3HaueHue ans odydaromuxcs ¢ 3I1P 3xeck nmeror
MIPaKTUYECKUE 3aJaHMsI, B YACTHOCTU OIBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MO/JIEJISIMHU.

[loHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa IpaBIONOA0OMs CilydailHOTO
coObrtrst. [Ipu m3ydeHun kypca oOydaromuecs: ¢ 3[1P 3HakoMATCS ¢ MPOCTEHIITMMU
METO/JIaMU  BBIYMCIICHUS BEpOSTHOCTEH B  CIy4allHbIX  OKCIEPUMEHTaX C
PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU HCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMU  CTaBUTh M peliaTh Oojiee ClO0XHBIE 3afadyud. B Kypc BXOIST
HayaJlbHbl€ TPEJCTABIEHUS O CIy4YalHbIX BEJIMYMHAX W HUX  YHUCIOBBIX
XapaKTepUCTUKAX.

Taxxe B pamKkax 3TOro Kypca OCYILIECTBIISETCS 3HAKOMCTBO 00ydaroUuxcs ¢
3[IP ¢ MHOXECTBaMM W OCHOBHBIMH ONEpalMIMU  HAJ  MHOXECTBaMH,
paccMaTpuBalOTCI  IPUMEpPHI OPUMEHEHUs] IS pelleHus 3aj1ad, a

TaKkKe HCIOJb30BaHUS B JIPYTMX MaTeMaTHUYEeCKUX Kypcax M Yy4eOHBIX
npeaMeTax.

B 7-9 knaccax m3ydaercs Kypc «BeposSiTHOCTh M CTaTUCTHKA», B KOTOPBIN
BxomaT  pazuensl:  «lIpencraBinenue JaHHBIX U OIHUcCaTeNbHas

CTaTHCTHKA»;
«BeposTHOCTEY; «DeMeHTbl KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadosy.

Ha u3yuyenue naHHoro kypca oTrBoAMT 1 yueOHBIN Yac B HEAENIO B TEUEHUE
KaXJI0TO To/1a 00y4eHwus, Bcero 102 yaeOHBIX yaca.

Il. COOIEP’ KAHUE OBYYEHMUSI.

7 KJIACC

[IpencraBnenue TaHHBIX B BUIE TaOIHI, Tuarpamm, rpadukoB. 3arojHEeHUE
Ta0JINII, YTEHHUE U MTOCTPOCHUE TUarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) i KPYTOBBIX).
Urenue rpagukoB peajgbHBIX IpolieccoB. M3Bneuenne nHbpopMaluu u3avarpaMMm U
TabNuUI, UCTIOJIB30BAaHUE U UHTEPIPETAIUS JaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeHee apu(MeTHUecKoe, MeauaHa, pa3max,
HauOoJblllee W HaWMEHbIee 3HAUYCeHUsA Habopa YMCIOBBIX I&8HBIX. [Ipumepsl
CIIy4allHOU U3MEHYUBOCTH.

Cnyuatinvlil 9Kcnepumenm (onvim) u ciyuatinoe coovimue. Beposmuocmv u
yacmoma. Ponv manoseposmuulx u npaxmuuecku 00CmogepHulx cobbimutl 8 npupooe
u 6 obwecmse. Monema u uepanvHas KOCMb 8 MeOPUU BEPOIMHOCTEN.

I'pagh, eepwuna, pebpo. Cmenenv eepuiunvl. Hucno pébep u cymmaprnas
cmenens eepuiur. IIpeocmaesnenue o ceaznocmu epaga. Llenu u yuxnel. Ilymu 6
epagax. Obx00 epagpa (diinepoe nyms). Ilpeocmasnenue 06 opuenmuposanHom
epaghe. Pewenue 3adau c nomowvio epagos.

8 KJIACC

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX B BUJIC Ta6J'II/II_I, Auarpamm, Fpaq)I/IKOB.

MHO)KGCTBO, OJICMCHT MHOXXCCTBA, INOAMHOXXCCTBO. OnepauHH Hazx
MHOKCCTBaMHU: O6’BCI[I/IHCHI/IC, MnepeceycHne, AOIOJIHCHUC. CBoiicTBa OHCpaLII/Iﬁ Hazg
MHOKCCTBaMHU: NNEpCMECTUTCIIBHOC, COUYCTATCIBHOC, pacnpeacianuTCiIibHOC,
BKJIIOYEeHMS. Mcrionbp30BaHue T pa(i)I/I‘-ICCKOFO MMPpEACTAaBJIICHUA MHOKCCTB JIs1 OITMCAHU
PCAIBHBIX IPOLCCCOB U HBJ’IeHHﬁ, IIpyu pCUICHNUU 3a1a4.

H3M€p€HU€ pacceusarusd OQHHDIX. ﬂucnepcuﬂ u cmam)apmuoe OMKIIOHEHUe

HYUC108blX Ha60p06. ,ZZMCZZPCZMMCZ pacceusarusl.



DneMeHTapHble COOBITHS Cchoy4ailHOro ombiTa. CiydaifHple  COOBITHSL.
BepostHocTH coOBITHIA. OTIBITEI ¢ PABHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITHSMH.
Cnyygaitabiii BBIOOp. CBSI3b MEXTy MAJIOBEPOSTHBIMH M TIPAKTUYECKU JIOCTOBEPHBIMU
COOBITHSIMH B TIPUPOJE, OOIIECTBE U HAYKE.

llepeso. Ceolicmea Oepegves: eOUHCMBEHHOCHb NYmu, CYWecmeo8anue
gucsuell BepULUHbl, C65A3b MeHcOy HUCIOM 6epulun u uquciom pébep. Ilpasuno
YMHOceHus. Pewenue 3adau ¢ nomowwvio epaghos.

Ilpomusononoocuvie cobovimusa. Juacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuu. Hecoemecmuvie — cobvimus.  @opmyra — ClodceHUs
gepoamuocmei. Ycnosnas eeposmuocms. Ilpasuno ymuoxcenusn. Hezasucumvle
coovimus. [Ipedcmasnenue sxcnepumenma 6 eude Oepesa. Pewenue zadau mna
HAXoMcOeHue BeposmHocmell ¢ NOMOWbI0 0epeda CIYYalHo20 IKCnepumMenmad,
ouazpamm Jilrepa.

9 KJIACC

[IpencraBnenre naHHBIX B BUAe TaOdMl, JuarpammM, rpagHKoB,
MHTEpIpeTanus AaHHbIX. UTeHne u mocTpoeHue Tadnuil, Juarpamm, rpadukoB 1o
peanbHBIM JaHHBIM.

[lepecranoBku u Qaxropuan. CoueTaHust ¥ YUCIO coueTaHUil. TpeyonbHuK
Ilackana. Pemenne 3a1a4 ¢ UCTIOIB30BAHHEM KOMOMHATOPHKH.

T'eomempuueckasn eeposmuocmy. Cuyyaiinvili 66100p MOYKU U3 Pueypvl HA
NJIOCKOCMU, U3 OMpe3Ka U U3 0y2u OKPYHCHOCHU.

Hcnpiranne. Yenex n Heynmada. Cepus McnbITaHHM 10 mepBoro ycnexa. Cepus
ucnelTanuii bepHynnu. BepostHoctu coObITHii B cepun ucnbiTanuil bepuysm.

CnyvaliHasi BETMYMHA WU paACIpENICTICHUE BEPOSTHOCTEW. MaTeMaTtnudeckoe
oxwunanue u gucnepceus. [IpuMeprsl MaTeMaTHYeCKOro OKUIaHUS KaK TEOPETUYECKOTO
CpEIHEro 3HAYEHUsI BEJIMYMHBL. MaTeMaTH4ecKkoe OKUAAHUE U AUCTIEPCUS CITydaillHON
BEJINYMHBI «YUCJIO YCIIEXOB B CEPUU UCIBITAHUN bepHymm».

[Tonatue o 3akoHe OoybmUX umcel. M3MepeHue BEpOSTHOCTEH C MOMOIIBIO
yacToT. Posp 1 3HaueHue 3akoHa OOJIBIINX YHCEI B IPUPO/JIE U 00IIEeCTBE.

IIpexMeTHBbIe pe3yJbTaTbl OCBOCHHSI NPOrpaMMbl Y4eOHOI0 Kypca K
KOHILYy 00yueHusl B 7 Kjacce:

Uurate uHpOpMAIUIO, MpEACTAaBICHHYIO B TalnHIlax, Ha JIuarpammax,
MPEJCTaBIsATh JaHHble B BHJE TaONHIl, CTPOUTH AMATPAMMBI (CTOJOHKOBBIE
(cTosiO4aThIe) U KPYroBbIE) [0 MACCHBAM 3HAYCHUH.

OnucpiBaTh M MHTEPHPETHPOBATH  PCAbHBIC — YHCJIPBBIC  JAHHBIC,
MIpe/ICTaBJICHHbIC B TAOIUIaX, HA AUarpaMMax, rpauxax.

Hcnonp3oBarh [uisi ONMCaHUsl JAHHBIX CTATUCTUYECKUE XapPAKTEPUCTUKHU:
cpenHee apupMeTHIecKoe, Merana, HanboJblllee U HauMEHbIlIee 3HAYCHHs, pa3Max.

Nmers mnpencraBieHue O CiIydallHOW HW3MEHYMBOCTH Ha MpUMEpax LEH,
(bu3MYeCKUX BEIMYUH, AHTPOIIOMETPUYECKHX [aHHBIX, UMETh MPEICTaBICHHUE O
CTaTUCTUYECKON YCTOMUMBOCTH.

IIpexMeTHbIe pe3yJabTAaTbl OCBOCHHSI NMPOrpaMMbl Y4eOHOI0 Kypca K
KOHIYy 00y4yeHns B 8 ki1acce:

W3Bnekatb U mpeoOpazoBbiBaTh WHGOPMAIUIO, MPEICTABICHHYIO B BUJEC
TaONMuI, auarpamm, rpauKoB; MPEACTaBIATh AAHHBIE B BHJE TaOMUIl, AHATrpaMM,
rpaduKoB.

OnuceiBaTh  HOCIE  COBMECTHOIO  aHajiM3a J@HHBIE C  TOMOILBIO
CTATUCTUYECKUX I[OKa3aTeJeil: CpeJHUX 3HAUYeHMM W Mep paccerBaHus (pa3max,
JHCIIEPCHUS U CTAHIAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThI YUCIOBBIX 3HAYCHHIA U YaCTOTHI COOBITHIL, B TOM YHUCIIE T10
pe3ynbTaTaM M3MEpPeHHH U HaOMoJIeHUuN (C HCIONb30BAaHHEM 3PUTEIBHOMN
HarJITHOCTU W/WIH BepOabHOM OTMOPHI).

HaxonuTh BepOsSITHOCTH CIy4ailHBIX COOBITHI B OMBITAaX, 3HAas BEPOSITHOCTH



JJIEMEHTAPHBIX COOBITUH, B TOM UYHCIE€ B OIBITAX C PABHOBO3MOYXKHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH (C UCTIOJIH30BAHUEM 3PHUTEIHHOW HATJISTHOCTU W/WIH
BepOaNbHOM OTIOPBHI).

WNwmers mpencraBieHne o rpaguyeckux MOJACSAX: JIEPEBO  CIYYalHOTO
9KCIEPUMEHTA, JUarpaMmsbl Dijiepa, YuciioBas npsmasl.

OnepupoBaTh NOHATUSAMU Ha 0a30BOM ypOBHE: MHOXECTBO, [1OJIMHOKECTBO;
BBIIIOJIHATH ONEpalMi HaJl MHOYKECTBaMU: 00bEMHEHHE, [IEPECEUEHUE, TOTIOJTHEHHUE;
MEePEUYHCIIATh DJEMEHTHl MHOXKECTB; INPUMEHSTh CBOMCTBA MHOXECTB (C
HCII0JIb30BAHUEM BHU3YyalbHOU OMOPHI).

Nwmets npezncraBienue o rpaduyeckoM IpPEICTABIEHUE MHOYKECTB U CBA3EH
MEX/Ty HUMH JIJIs1 ONIMCAHUS MPOIIECCOB U SIBJICHUM, B TOM YHCJIE TIPU PEIICHUU 33]1a4
W3 IPYTUX YYEOHBIX MPEIMETOB M KYpPCOB.

IIpenmeTHble pe3yabTaTbl OCBOGHHSI NPOrpaMMbl y4eOHOro Kypca K
KOHIYy 00yueHus B 9 kiacce:

N3Bnekars u npeodpa3oBbIBaTh HHPOPMAIIKIO, TIPEICTABICHHYIO B PA3JIMUHBIX
WCTOYHHMKAX B BHJIE TaONHI], AUarpamMm, rpadukoB, MPEACTABIATh JaHHBIE B BUIC
TabIuL, AUarpaMm, rpauKoB.

Pemartp 3amaun  OpraHuM30BaHHBIM IEpeOOPOM BapUAHTOB, a TaKXkKe C
WCIO0JIb30BaHNEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

Hcnonb3oBaTh omnucaTeslbHbIE XapaKTEPUCTUKH JJII MacCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJI€ CPEIHUE 3HAUYCHUS U MEPBI paCCEMBAHUS.

HaxomuTth 4acTOThl 3HAYEHW M YaCTOTHI COOBITHS, B TOM YHCIIE€ TIOJIb3YSCh
pe3ynbTaTaMu MPOBEASHHBIX U3MEPEHHUN 1 HAOTIOICHUH.

HaxonuTth BEpOSTHOCTH CIydalHBIX COOBITHI B M3YYCHHBIX OIBITAX, B TOM
Yyclie B OMNbITAX C PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH, B CEpUSX
HCTIBITAHUH JIO TIEPBOTO yCIEXa, B CEpUSAX UCTIBITaHUN bepHyrm.

Nmetes mnpencraBieHue O CAyd4alHOM BEJIMYMHE W O pacnopencsieHUuu
BEPOSITHOCTEH.

HNmery mnpezncraBieHue O 3akOHE OOJIBIIMX YHCEN Kak O TMPOSBICHHUU
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCEN B
pHUpo/ie 1 oOIIecTBe.
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TEMATHYECKOE IINTAHUPOBAHMUE.

Temarnueckoe IJIaHUPOBAHUE M KOJIMYECTBO 4YACOB, OTBOJMMBIX Ha OCBOEHHE KaXJIOW TEeMbl ydyeOHOro IpenMmera

«Marematukay ¢GenepaabHON alanTHPOBAHHONW OCHOBHOM 00pa30BaTeNIbHOM MPOTPaMMBI OCHOBHOTO 001I1eT0 00pa30BaHus 00yUJarOIUXCs C 3a7IePIKKON
IICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIIAJAIOT C COOTBETCTBYIOIIMUM pa3jiesioM (enepanbHON pabodennporpaMMbl yueOHOTO npeamera «MaremaThka
o0pa3oBaTeNbHOW MPOTPaMMBI OCHOBHOTO 00miero oOpaszoBanus. [Ipm sTom Opranusanus BOpaBe camMa BHOCHTH W3MEHEHHS B COJIEp)KaHHE WU
pacnpezeneHue yueOHOro Marepuaia mno rojaM oOydeHus, B IOCJIEI0BATEIbHOCTh U3YYEHUSI TEM M KOJIMYECTBO YAaCOB Ha OCBOEHHE KaXK/IOM TEMBI,
OTIpe/ieJICHUE OpPraHU3AMOHHBIX (GopM oOyueHuss U T.. OOOCHOBAaHHOCTH NaHHBIX HM3MEHEHMI OMpEeIsIeTCs BBHIOPAaHHBIM 00pa30BaTEIHHOM
opranuszanueil YMK, uHauBuayalbHbIMU NCUXO(MU3NYECKUMU OCOOEHHOCTSIMM KOHKpETHbIX oOywatomuxcsi ¢ 3I[IP, cremneHpio yCBOGHHOCTH HMH
y4eOHBIX TeM, pEKOMEHAALUIMH 10 0TOOPY M aJlanTaluy ydeOHOTro MaTepuaia 1o MaTeMaTuKe, peacTaBieHHbIMU B [losicHUTEbHOM 3amucke.

5 KIIACC
HaunmeHoBanue OcHoBHoOE coxepxaHue OcHOBHBIE BH/IBI 1€AATEJIbHOCTH 00y4AKOIIUXCH
pasaena (Tembl)
kypca. Koanuecrso
4acoB
HarypanbHbie uncna. Jlecatuunas cuctema cuuciieHus. | Unrarb, 3amMchbIBaTh, CPABHUBATh HATypajbHbIE 4YHCIA, Y4YacTBOBATh B
HelictBus c Psan HaTypaJdbHbIX yuCcell. | 00CYKAEeHUH CIOCO00B YIOPSI0OUYMBAHUS YUCET.
HaTypaJlbHBIMU Harypanenbiii  psan.  Ywcno 0. | M300pakaTs KOOpAWHATHYIO TIPSAMYyIO, OTMedYaTh 4YHClIa TOYKaMH Ha
yucinamu, 43 4. Harypanbubie yucna Ha | KOOPAVMHATHOM MPsAMOM, HAXOAUTh KOOPAWHATHI TOUKH.
KOOP-IMHATHON npsimoii. | McesienoBaTs cBoiicTBa HatypanbHOro psnga, uucen O m 1 mpu cioxkeHuu u
CpaBHeHue, OKpYIJIEHUE | YMHOKEHUHU.
HaTypaJIbHbIX YHCEIL. Hcnonb30BaTh NPaBUJIO OKPYIJICHNUS HATYPAIbHBIX YHCEN MPU HEOOXOJUMOCTH C
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HaumenoBanue

pasaena (TembI)

Kypca. KosnvecTBo
4acoB

OcHoBHoOe coaepxxaHue

OcHOBHbBIE BH/IbI 1€ATCJIBHOCTH oﬁyqammnxcﬂ

Apudpmernueckue  IEHCTBHS  C
HaTYpaJIbHBIMH YHCIIAMU.
CBoiicTBa HYNISI TIPU CIIOKEHUH U
-YMHOKEHHH, CBOWCTBA €IMHHUIIBI

pu YMHOKCHHH.
[TepemecTurenbHOE u
COYeTaTeNbHOE CBOICTBa
CIIOKEHUS u YMHOXCHHSI,
*pactpeneTuTeTbHOE CBOMCTBO
YMHOXeHU** Jlenurenn "
KpaTHbIe®  ducia,  pasjo)KeHue

yyciaa Ha MHOXHUTENH. [leneHue ¢
octatkoM. IIpocThie W cocTaBHBIE
yucna. *Ilpu3Haku AeTMMOCTH Ha
2,5,10, 3, 9*.
CreneHb c
MOKa3aTeNIeM.
UucnoBble BBIPAKECHUS; TOPSIIOK
EUCTBUIL.

Perrenne TEKCTOBBIX 3ajay Ha BCE
apudMeTHYeCKUe JICHCTBHS, Ha
JBUKEHHE U TIOKYITKU.

HaATypaJbHbIM

OMOPOM Ha QJIrOPUTM MpaBuia. BBINOJHATH apupMeTHYeCKHEe [IeCTBHSA C
HAaTypaJbHBIMU YHCJIAMH, BBIYHCJIATH 3HAYCHUS YHUCJIOBBIX BBIPAKEHUN CO
CcKoOKamu U 6e3 CKOOOK.

3anuchIBaTh MPOU3BEICHUE B BUJE CTEMEHU, YHUTATh CTEICHU, MCIOJb30BaTh
TEPMHUHOJIOTUI0 (OCHOBAHUE, TIOKA3aTelb), BHIYMCIASATH 3HAYEHUS CTETICHEH Npu
HEOOXOJUMOCTH C BU3YaJIbHOW OTIOPOH.

BbINoJHATH NPUKHUIKY M OIIEHKY 3HAYEHUW YUCIIOBBIX BRIPAKEHUHN, MPeJIaraTh
U IPUMEHSTh NPUEMBI IPOBEPKHU BBIYUCIICHUI.

Hcnons30BaTh Mpu BEIYUCIICHUSX MePEeMECTUTEIbLHOE H COUeTaTe/IbHOe CBOICTBA
CJIOKEHUSI M YMHOXKeHUsl, *pacnpenejuTe]bHOE CBOICTBO YMHOMKEHHUS™;
bopMyTHpOBaTh ¥ TPUMEHSTH MPABIIIA MPE0OPA30BAHNSI YMCJIOBbIX BbIPAKEHH
Ha OCHOBe CBOWCTB apuMeTHYeCKHUX [eiiCTBMHA NpPH HeOOXOAMMOCTH €
HanpagsJjsiioneil moMoubo.

®opmyupoBaTh OMNpeaeeHUsl JCTUTENS U KPaTHOrO (C OMOpO Ha alropuTM
IpaBWiia), HA3bIBaTh JEIUTEIU U KpaTHbIE 4YHCIA; PAcMO3HABATH MPOCTHIE U
COCTaBHbIE 4ncia; GopMyYyJIMPOBATH M IPUMEHATH NPU3HAKH JCIIMMOCTHU Ha 2, 3,
5,9, 10, (c onopoit Ha aNrOpPUTM NIpaBUiIa); MPUMEHATh AJTOPHTM Pa3JIOKCHUS
Yyycjla Ha TPOCTHIE MHOXKHTEIHM, HAXOAMTh OCTATKM OT JCIEHHS M HEIOJIHOE
YacTHOE.

Pacno3HaBaTh HMCTHHHBIE M JIO)KHBIE BBICKA3bIBAHUS O HATypaJbHBIX YHCIAX,
NPUBOAUTH NMPUMEPbI U KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBaHUI O CBOMCTBAaX HATypaJIbHBIX YUCEI C OMOPOM Ha oOpaszell.

Pemiatp TekcToBble 3ajayd  apuPMETHUYECKUM CHOCOOOM, HCHOJIb30BaTh
3aBHCHMOCTH MEXIYy BeJIMYMHAMU (CKOPOCTb, BpEMs, pACCTOSIHHUE; IICHA,
KOJINYECTBO, CTOMMOCTbD U JIp.) IPU HEOOXOIUMOCTH C HCIIOJIb30BAaHHEM CITPABOYHOM
uHGOpPMAIIMK: AHAJM3UPOBATH TEKCT 3ajJa4yd, mepedopmyaupoBaThH YCIOBHE,
U3BJIEKATh HEOOXOMUMBbIE [aHHbIC, YCTAHABIMBATH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU MPU HEOOXOIUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.

MopaeaupoBaTh X0 pEIICHHUS 3a7]a4d C IIOMOIIBI0 PUCYHKA, CXEMBbI, TAOJIUIIBI.
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IIpuBoanTh, pazdupaTh pazIuyHbIE PELICHUS, 3allMCH PEUICHUH TEKCTOBBIX 3ajay
(py HEOOXOAMMOCTH C HANPABJISAIONIEH TOMOLIBIO).

C noMombI0 megarora OLEHHBATH IOJYUYEHHBIN pe3yiabTaT, OCYILIECTBJISITh
CaMOKOHTPOJIb, IPOBEPSAS OTBET HA COOTBETCTBHE YCIOBHIO, HAXOAMTh OLINOKH.
*Pemiats 3a1a4M ¢ NOMOILIBbIO MlepeGopa BceX BO3MOKHbIX BADUAHTOB™.
3HAKOMMTBCS ¢ MCTOPUei pa3BUTHS apU(METUKH.

Harnsannas reomerpusi.
JImHNM Ha INIOCKOCTH,

12 4.

Touka, mnpsMas, OTPE30K, JIyd.
Jlomanas.  M3mepeHuwe  IIIMHBI
OTpe3Ka, METPUUYECKHUE EIMHUIIBI

n3MepeHus JMHbL. OKpy)KHOCTh H
KpYT.

[IpakTrueckas pabota
«ITocTpoenue y30pa u3
OKPY>KHOCTEN».

VYron. IlpsimoH, ocTpblid, Tymoul u

Pacno3HaBaTh Ha yepTexkax, pUCyHKaX, OMUCBHIBATD, HCIOJIb3ysd TEPMUHOJIOTHIO, U
H300paxkaTh C TMOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB (TMpU HEOOXOJUMOCTH MO
BU3YaJIbHON OTIOpPE): TOUKY, MPSIMYI0, OTPE30K, JIy4, yroJl, JJOMaHyl0, OKPY>KHOCTb.
Pacno3HaBaTh, NPUBOAMTH NpPHUMeEPbl OOBEKTOB PEATbHOIO MHpPA, HWMEIOIINX
bopMy U3ydeHHBIX QUTYDP, OLEHUBATH UX JIUHEITHbIE Pa3MEPHI.

Hcnonp3oBaTh NMHEWKY W TPAaHCIOPTHP KAaK MHCTPYMEHTHI I IOCTPOCHUS U
MU3MEPCHHS: H3MEPATH JUIMHY OTPE3Ka, BEIUUUHY YIjla; CTPOMTH OTPE30K 3aJaHHON
JUIMHBI, YrOJl, 3aJaHHOM BEJIMYMHBI, OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH,
CTPOMTH OKPYKHOCTB 33JJAHHOTO paguyca.

pa3BépHyThiii  yrabl. M3mepenue | MU300pakaTs KOHPUTYypalui T€OMETPUUECKUX PUTYp U3 OTPE3KOB, OKPYKHOCTEH,
yTJIOB. UX YacTed Ha HEJIMHOBAHHOW W KileT4aToll Oymare; mpeasiaratb, ONMUCHIBATH M
[IpakTnueckas paboTa | 00Ccy:KIATH CIIOCO0bI, AJATOPUTMBI IOCTPOCHUS MTOCIIE COBMECTHOTO aHAN3a.
«ITocTpoenue yrioBy. Pacno3naBaTth M n300paxaTh Ha HEIIMHOBAHHOW M KJIETYaTOW OyMmare mpsMoi,
OCTPBIN, TYIIOW, pa3BEPHYTHIN YIJIbl; CPABHUBATD YIJIbI.
BbIuncasTh JUIMHBI OTPE3KOB, JOMaHBIX.
[lonnMaTh M HCHOJB30BATHL MPH PpPelIeHHH 33124 3aBHCHMOCTH MEXIy
€MHUIIAMU METPUYECKOW CHCTEMbl MeEp; 3HAKOMHUTBLCSI C HEMETPUYECKUMU
CHUCTEMaMH Mep; BbIPAaXKaTh [UIMHY B Pa3IMYHBIX €IWHUIAX U3MEPEHHUS IMpU
HEO0OXOIMMOCTH C OTIOPOH Ha CIIPABOYHYIO HH(GOPMAITHIO.
HccnenoBarh Gurypsl 1 KOHQUTYpaIyu, UCTOJIB3YS IU(PPOBHIE PECYPCHI.
OObIkHOBEHHBIE Mpobdu, | poOs. [IpaBunbHbIE u | MoaenupoBath B rpadguyueckoi, mpeaMeTHol ¢opme, C MOMOIIBI0 KOMIBIOTEPA
48 4. HempaBWiIbHbIE ApoOu. OCHOBHOE | MOHSATHUS U CBOMCTBA, CBA3aHHBIE C OOBIKHOBEHHOU POOBIO.
cBoiictBo  Apobu. CpaBHeHue | UMTaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApOOH, Mpenjararb W
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IpoOei.
Croxenue u BBIUATAHUE
OOBIKHOBEHHBIX Ipo0ei.

CwmemanHast qpoOb. YMHOXKEHUE U
JefieHne OOBIKHOBEHHBIX Jpo0eii;
B3aMMHO-O0paTHBIE IPOOH.
Pemenue TEKCTOBBIX
cojiepXarux JApoowu.
3a/1a4u Ha JpoOHu.
[Ipumenenue OykB Ui 3amucu
MaTeMaTHYEeCKUX BBIPAKCHUN U
MPEI0KEHUMN.

3ajad,
OcCHOBHEIE

00cy:KIaTh croco0bl yIopsA0YNBaHUs 1po0eii.

HN300paxkarh OOBIKHOBEHHbIE JApOOM TOYKAaMHU Ha KOOPAMHATHOM MPSIMOM;
HCMOJIB30BATH  KOOPAMHATHYIO  MpsAMYK  JUIs  CpaBHEHUS  JIpoOei.
®opmyupoBaTh, 3amUCbIBaTh € TMOMOWILI0 OYKB OCHOBHOE CBOMCTBO
O0OBIKHOBEHHOH ApoOU C OMOPOI Ha MPaBUJIO; MCMOJIB30BATH OCHOBHOE CBOMCTBO
npoOu juist *cokpatienus: 1poOeit U MpuBeIeHUs APOOH K HOBOMY 3HAMEHATENIO B
IPOCTEHIINX CIydasx™.

IIpencraBasite 10 00pa3ily CMENIaHHYIO ApoOb B BUJE HENPABUIBLHOW U BBIJEIATH
LETYI0 YacTh YMCIIa U3 HEMPaBUIbHON ApoOu.

Boinoansare apugMernyeckue AeiicTBUS ¢ 0OBIKHOBEHHBIMHU JAPOOSMU B IPOCTHIX
ClIydasix; NPMMEHATh CBOMCTBA apupMETHUECKUX JIEHCTBUH JUIsl pallMOHATN3aluu
BBIYMCIICHUI.

BbINOJHATL NPUKHIKY M OLEHKY pe3ylbTaTa BBIYMCICHUM; Npeajaratb M
NMPUMEHATH NPUEMBbI IPOBEPKH BHIYMCIICHUI.

IIpoBoauTh McCCaeAOBAHUSI CBOWCTB JpoOeil, OMUPasICh
9KCIEPUMEHTHI (B TOM YKCJIE C IOMOIIBIO KOMIIBIOTEPA).
Pacno3HaBaTh MCTUHHBIE U JIOXKHbBIE BBICKAa3bIBAaHUS O JpOo0sX, NMPHBOAMTH
NpuMepbI ¥ KOHTPIIPUMEPHI.

PemiaTh npocreifiiye TeKCTOBBIE 331a41, COJEpKaIMe ApOoOHbIE JaHHbIE, U 3a1a4u
Ha *HaXO0’KJEHUE YaCTH LEJIOTO U IIeJIOr0 MO €ro YacTU; BhISIBJIATH MX CXO/ACTBA U
pazauyus’™.

MopeaupoBaTh X0/ peIIeHUs 3aJa4l C OMOILBIO PUCYHKA, CXEMBbI, TaOJIUIIbI.
IIpuBoauTh, pa3dupars, OLEHHUBATH PA3JIMYHBIC DPELICHUS, 3alUCH PELICHUN
TEKCTOBBIX 33124 NPU HEOOXOAUMOCTHU C HAIPABJIAIONIEH TOMOLIBIO.

C noMomb0 megarora OLEHHBATH IIOJIYUYEHHBIM peE3yJbTaT, OCYILIECTBJISTH
CaMOKOHTPOJIb, TPOBEPSIsE OTBET Ha COOTBETCTBHE YCIOBUIO, HAXOAUTH OLINOKH.
3HAKOMMTBCS € HCTOPHel Pa3BUTHS apU(METHKH.

Ha  YHCJIOBBIC

Harnsianas reomerpusi.
Msuoroyronasuuky, 10 4.

MHOroyroJabHUKH.
YeThIpEXYroJIbHUK,

Pacno3znaBathb, M300pakaTh C NOMOULIbIO YEPTEKHBIX MHCTPYMEHTOB U OT PYKH,
MOJICIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
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MPSIMOYT OJIbHUK, KBaJpaT.
TpeyroJyibHUK.

[Inomane u nepumerp
MPSIMOYTOJIbHUKA U
MHOTOYT'OJIbHUKOB, COCTaBJIECHHBIX
U3 TPSIMOYTOJIbHUKOB, €IWHUIIBI
n3Mepenus iomanu. llepumerp
MHOTOYTOJIbHUKA.

IIpuBoauTs NpUMepPBI OOBEKTOB pEATBHOTO MHUpPA, HUMEIOMUX (GopMy

MHOTOYI'OJIbHUKA, IMPSMOYTOJbHUKA, KBajapaTa, TPEYroJbHUKA, OLEHUBATh MX

JIMHENHBIE pa3MepBI.

Bpruncasite: nepuMeTp TPEYroJbHHKA, MPSMOYTOJbHUKA, MHOTOYTOJIbHUKA,

IUIOIIA](b IPSIMOYTOJIbHUKA, KBaJpaTa (IIpH HEOOXOJUMOCTH € OTIOPON Ha aJTOPUTM

y4eOHBIX JEHCTBUIN).

H3006paxkars 0oCTpOYyrojibHble, MPSIMOYTOJbHBIE U TYHNOYTOJbHBIE TPEYrOJbHUKU.
CrpouTthb Ha KJleT4aToll Oymare KBajpaT M MPSMOYTOJbHUK C 33JaHHBIMH JUTHHAMHU
CTOPOH.

HccaenoBarb CBOMCTBA TMPSMOYTrOJIbHUKA, KBaJgpara NYTEM HKCIEPUMEHTA,
HaONO/IeHUs, M3MEpPEeHHs, MOJEIUPOBaHUs; CpaBHUBATh CBOWMCTBAa KBajapaTa U
IPSIMOYTOJIbHUKA.

Pacno3HaBaTh HCTUHHBIE W JIOKHBIE BBICKAa3bIBAHUA O MHOTOYTOJbHUKAX,

NPUBOIUTH NPUMEPbI U KOHTPIPUMEPHI.

HccnenoBath 3aBHCHMMOCTb IUIONIANM KBajapara OT JJIUHBI €0 CTOPOHBI.
Hcnosb30BaTh CBOIMCTBA KBAJIPATHOW CETKU JJIs MOCTPOCHMS (puryp; pa3douBaThb
MPSIMOYTOJIBHUK Ha KBaJpaThl, TPEYTOJbHUKU; COCTABJATHL (PUIYphl U3 KBAIPaTOB
U TpSMOYIOJbHUKOB M HAXOAWTh UX IUIOMIAAb, pa3duBaTh (QUIYypHl Ha
IPSIMOYTOJIBHUKM U KBAJpaThl U HAXOJUTh UX IUIOHIAAb (MpU HEOOXOAMMOCTH C
HANPAaBIISAONIEH TTOMOIIIBIO).

BoipaxaTh BeIMUMHY IJIOMAAN B PA3TUYHBIX SMHHUIAX U3MEPEHUSI METPUUECKOM
CUCTEMBI MEp, HUCMOJIb30BATh 3aBUCHMOCTH MEXIYy METPHUUECKUMHU €AUHUIIAMU
U3MEpEHUsl IUIOIAagy MPU HEOOXOJMMOCTH C ONOpPOHM Ha CHPAaBOYHYIO
nHpopMaIuio.

3HaKOMHMTBCS € NPpHUMEpPaMHM NPHMEHEHHMs IUIOIIAJM M [EepuMeTpa B
IPAKTUYECKUX cuTyauusx. Pemarb 3agaum U3 peaJbHOM JKWU3HH, IIpU
HEOOXO/IMMOCTH C OMNOpOH Ha alropuT™M IMpaBuia, 00CYkKIATh pa3IUYHbIE
Croco0bI penieHus 3aad.
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Hecstuunsie apoou, 38
q.

Hecstuunas  3amuch  J1poOeit.
CpaBHEHHE JAECATHYHBIX TPOOEH.
JlericTBHs c ECITUYHBIMUA
IpoOsiMHU. Oxpyrienue
JECATUYHBIX IPOOECH.

Pemenne TEKCTOBBIX  3ajad,
cojaepxanux apoou. OCHOBHBIE
3a/1a4v Ha JpoOHu.

IIpeacraBasATs JecSITUUHYIO JpoOb B BHJE OOBIKHOBEHHOW, YHTATh U
3anMchbIBaTh, CPaBHUBATh [IECATHYHbIE JApoOH, MNpemjaratb M 00Cy:KIaTh
€1oco0bl YyIopsI0YMBaHUS JECATUYHBIX APOOEH.

H3o06paxkarh gecaTuyHble ApOOH TOUKaMU Ha KOOPJMHATHON IPSIMOM.

BpisiBIAATHL C€XOACTBA W Ppa3iuyMs TMpaBUI apUPMETHUECKUX JEHCTBUH ¢
HaTypaJlbHBIMU YHCIaMHU U AECATUYHBIMU JPOOSIMHM, MOCIE COBMECTHOIO aHalM3a.
BoeimouHaTh apudmernyeckue NEHCTBUS C AECCATUYHBIMU JPOOSMU; BBINOJIHSATH
NPUKHIKY U OLEHKY Pe3yJbTaTa BHIYUCICHUH.

I[IpumensaTy cBoiicTBa apudmMeTnyeckux MACUCTBUM JUId palUOHATU3aLUU
BBIYMCIICHUI.

I[IpuMeHATh NPABUJIO OKPYIJIEHHS JIECATUYHBIX APOOEH, MpU HEOOXOIUMOCTH ¢
BU3yaJIbHOW OTIOPOIL.

IIpoBoauTHL McCIeI0BAHUSA CBOWCTB JACCSITHYHBIX JIPOOCH, ONUPasCh HA YHCIOBBIC
AKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBIO KOMITBIOTEPA).

Pacno3sHaBaTh MCTUHHBIC U JIOKHBIE BBICKA3bIBAaHMS O JpOOsX, NMPHBOJMThH
NpUMepbl U KOHTPIPHMEPBHI, CTPOMTH BbICKA3BIBAHUSA U  OTPULAHUSA
BBICKA3bIBaHUM.

PemaTh IpocTeiile TEKCTOBBIE 3aJaud, COAEprKallue APOOHbIC TaHHbIE, U Ha
*HaXO0KJEHNUE YacTHU 1IeJIOr0 M LeJIOr0 IO €ro 4acTU™; BhIABJIATH MX CXOACTBA H
pasjn4us.

MopeaupoBaTh X0 pELICHUs 33Ja4M C MOMOILBIO PUCYHKA, CXEMBbl, TaOIUIIbI.
Pa30upartp paznuyHble pelIeHMs], 3alICU PELIIEHUHA TEKCTOBBIX 3a/1a4.
OnepupoBaTh ApOOHBIMH YHCIAMH B PEAIbHBIX )KM3HEHHBIX CUTYalUsX.

C noMombI0 megarora OLEHHBATH IIOJIYYEHHBIM pe3yibTaT, OCYILIECTBJSATH
CaMOKOHTPOJIb, TPOBEPSIS OTBET HA COOTBETCTBHE YCIOBUIO, HAXOANUTH OLINOKH.
3HAKOMHTBCH € HCTOPHeEH pa3BUTHS apUDMETHKH

Harnsianas reomerpusi.
Tena u ¢durypsr B
IpOCTpaHCTBE, 9 u.

*MHororpanHuku. M3o0paxeHnue
MHOTOT'PaHHUKOB. Monenu
IPOCTPAHCTBEHHBIX TEIL.

Pacno3snaBaTh Ha YepTexkax, pUCYHKAX, B OKPY:Kal0LeM MHPe [IPSIMOYTOJIbHBII
napanjenenumes, Kyo, MHOTOrpaHHUKH, OMHChIBATh, UCMOJIb3Ys TEPMHHOJIOTHIO,
OLICHMBATh JINHEIHBIE pa3MEPBI.
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[IpssMOyroaBHBIN Napajuienenunes,

KyO. PazBéprku Ky0a u
napaiesienuresa.
O0béM Kkyba, HPSIMOYTOJBHOTO
napajuienenuneaa’™.

IIpuBoauThs NpHMeEPBI OOBEKTOB pEATBHOTO MHpPA, HUMEIMHX (opmy
MHOTOTpaHHHKA, PSIMOYTOJIBHOTO TapalieNienuIeaa, Kyoa.

HN3o00paxath KyO Ha KJIeTYaTOM Oymare.

HccaenoBary  cBoiicTBa  Kyb0a,  NPSAMOYTOJBHOTO  TMapajulelenumesna,
MHOTOTPaHHUKOB, MCIOJb3yd MOJEIN IPH HEOOXOJMMOCTH C HaIpaBJsSIOLIeH
IOMOTIIBIO.

Pacno3naBats pa3BépTku Kyba um mapamwienenunena. MogeaumpoBaTh KyO H
napajuiesienumes] u3 Oymaru u mpo4Ynx MaTepHaioB, 1Mo 0Opasiry.

HaxoauTs wu3MepeHus, BBIYUCIATH IUIONIAJL IMOBEPXHOCTH, OO0BEM KyoOa,
MPSIMOYTOJIbHOTO TapajulesienuIeia ¢ OMOpoi Ha aJIfOPUTM Y4eOHBIX JEHCTBUIA;
HCCJIeI0BATH 3aBUCUMOCTh 00BEMa KyOa OT IJTUHBI €ro pedpa.

Habaopath M NpOBOAUTH AHAJOTHM MEXAY MOHATHSIMH IUIOIIAIM U 00BEMA,
nepUMeTpa U IJIONIa 1 MOBEPXHOCTH.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BRICKa3bIBaHHS O MHOTOI'PaHHUKAX,
NPUBOJIUTH NPUMeEPbI U KOHTpIpUMephl. PemiaTs 3agaum u3 peanbHOM KU3HU.

[ToBTOpenne  u
0000611eHue, 10 4.

[ToBTOpEHME OCHOBHBIX OHATHIA U
METOJIOB  Kypca 5 KJjacca,
0000111eHNE 3HAHUA.

BbluMciaaTh 3HAueHUs BBIPAKEHUH, COJEpXKaIlMX HaTypajbHble YHCIIA,
OOBIKHOBEHHbIE U JECATUYHBIE APOOH, BBINOJHATH MPeoOpa3oBaHUS YUCEN MPU
HEOOXOIMMOCTH C HAMPaBJISIONIEH TOMOIIBIO.

BpiOupatb cnocod cpaBHEHHS 4YHUCEJ, BBIYUCICHUN, NPHUMEHATH CBOHCTBA
apumMeTHuyecKuX JeMCTBUM ISl palliOHATN3AI[UU BHIYHCICHUI.

OcyumiecTBaSTH CAMOKOHTPOJIb BBINIOJHIEMBIX JCHCTBUM U CaMOIIPOBEPKY
pe3yapTaTa BHIYUCICHUH.

Pematp npocreiiiue 3a1a4M U3 peanbHOMN KU3HU, MPUMEHATH MaTeMaTHYecKHe
3HAHUSA [T pEHIeHUs 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB.

PemaTes nmpocreiimme 3a1a4u pa3HbIMHU CIIOCO0aMU, CPABHUBATH CIIOCOOBI
pelieHus 3a1a4u, BBIOMPATh PAIIMOHAJIbHBIH CII0CO0.

Bcero:

170
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OcHoBHbBIE BHIDBI JI€ATEJIbLHOCTH Oﬁy‘lalOIIll/IXCﬂ

HarypanbsHbie uncna,
30 4.

Apudmernueckue  AeHCTBUA  C
MHOTO3HAYHBIMH  HATypaJbHBIMU
yuciamMu. UYucioBble BBIpAXKEHUS,
MOPSAJOK JIEHCTBHM, UCIIOJIB30BAHUE
cko0ok. OKpyriieHHe HaTypalbHBIX
yucen. /lenuTenu m KpaTHbIE YUCIA,
*HanOOJBIINKA OOIINKA OEIUTENL U
HauMEHbIIIee 0011ee KpaTHOEe™.
Paznoxenue wyucna Ha TPOCThIE
MHOXXHUTENH. J[eIMMOCTh CyMMBI H
npousBeAeHus. JleneHne cocTaTKoOM.
Perrenye TeKCTOBBIX 3a/1a4.

BeinosiHATE apupmernyeckue eiiCTBHS C MHOTO3HAYHBIMU HATypaJbHBIMU
YHCJIaMU, HAXOAUTh 3HAYEHHUSs YHCIIOBBIX BBIPAXKEHUN CO CKOOKaMu U 0e3 CKOOOK;
BbIYMCJIATH 3HAYEHHUS BBIPAKECHUM, COJIEPKAIINX CTEIICHH.

BbINOJIHATH NPUKHIKY U OLEHKY 3HAYCHUH YMCIOBBIX BBIPAKEHUN, IPUMEHATH
NPUEMBI IPOBEPKHU PE3YIIBTATA.

Hcnonp3oBare Mpu  BBIYKCICHHAX IEPEeMECTUTE]bHOE M COYeTaTelbHOe

CBOMCTBA CJOKEHUSI M YMHOXKEHHMs, *pacnpeaejuTe/]bHOe CBOHCTBO

YMHOKEHHUSI OTHOCUTEJIBLHO CJI0KEeHHs™, cBoiicTBa apu(MeTHYECKHX /IeiiCTBHIA.
HccnenoBarh 4nciIOBBIE 3aKOHOMEPHOCTH, IIPOBOJUTH YHCJIOBBIE YKCIEPUMEHTHI.
®opMy/IUpOBaThL oONpedeIeHUs] JEIUTENs U KpaTHOro, HauOOJIbLIEro oOLIero
JeUTENs] U HaMMEHBIIEro OOIEro KpaTHOro, MPOCTOr0 M COCTaBHOIO YHUCEI;
UCIOJIb30BATh 3TU MOHATHUS NPU PEIICHUH 3a/1a4 (IpU HE0OXOAUMOCTH € ONOPOH Ha
AITOPUTM TIPABUIIA).

IIpuMeHATs aNropuTMbl BBIYMCICHHUA HauOoOJIbIIEro OOIIEero AeIuTeNs U
HalMEHbUIEro OOIIEro KpPaTHOTO JBYX YMCEJ, aJrOPUTM pa3joKeHUs 4ucia Ha
IIPOCTBIE MHOKHUTEIIH.

HccnenoBarh cBoiicTBA JEIMMOCTH CyMMBI M IIPOM3BEICHUS YHCET C ONOPOM Ha
BOIIPOCHBIN IUIAH.

IIpuBoaMTH IPMMeEPBI YKCET C 33JAHHBIMU CBOMCTBAaMU, PAaCcIlO3HABATH BEPHbIC H
HEBEPHbIE YTBEPXKACHHUA O CBOMCTBAaX 4YHCEI, ONPOBEPrarb HEBEPHbIC
YTBEPKACHHUS C IOMOILBIO KOHTPIIPUMEPOB.

KoncTrpyupoBars MaTeMaTnyecKue NPEIJIOKEHHS C TOMOILBIO CBSI30K «U»,

«UIN», «ECIH. .., TO...» 110 00pas3iLy.

PemiaTh TeKCTOBBIE 33/1a4M, BKIIOYAIOIINE MTOHATUS JIEIUMOCTH, apu(PMeTHIECKUM
crocoOoOM, HCIOJIb30BaTh MEpedop BceX BO3MOXKHBIX BapUaHTOB C OMOPOM Ha
BOIIPOCHBIH IIJIaH.
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MopenupoBaTh XOJ pPEIICHUS 337aud C MOMOULIBIO PHUCYHKA, CXEMbl, TAOIMIIbI.
[IpuBoauTh, pa3OupaTh, OLIEHUBATH Pa3jIUYHbIe pPelIeHHs, 3aNUCH PpPeleHHit
TEKCTOBBIX 32124 C HAIPaBJIAIOIIEH IOMOLIBIO.

Kputnuecku oneHuBaTh MOJIYYEeHHBbIH pe3yabTaT, HAXOAUTh OLIUOKH,
OCYHIECTBJIATh CAMOKOHTPOJIb, IPOBEPSS OTBET HA COOTBETCTBHE YCJIOBHIO.

Harnsannas reomerpus.
[Ipsimble Ha
IUIOCKOCTH, 7 4.

*TleprieHAMKYISIPHbBIE
[TapannenpHble npsMbIe™.
PaccrostHue mexay AByMs TOUKaMH,
OT TOYKH JI0 IPSIMOM, JJIMHA ITyTH Ha
KBaJPaTHOU CETKE.
*TIpumepsl
MIPOCTPaHCTBE™.

IIpsIMBIE.

IIPSAMBIX B

Pacno3HaBaTh Ha 4eprekax, pUCYHKax CiIydaud B3aMMHOI'O PAaCIOJIOKEHHUS IBYX
HPSMBIX.

N300paxkaTh ¢ MOMOIIBI) YePTEKHBIX MHCTPYMEHTOB KIETYATON Oymare JBe
IepeceKaromuecs MpsMble, NB€ MapaUIeAbHBIE IPSIMBIE, CTPOUTH IPIMYIO,
NEPIEHANKYIISAPHYIO JaHHOM.

IIpuBoAuTH, TPUMEPHI TAPATUICTHPHOCTH H TEPIEHAWKYIIPHOCTH MPSMBIX B
MIPOCTPAHCTBE.

Pacnio3znaBarth B MHOTOYT'OJIbHUKAaX NEPICHAUKYIAPHBIC U MMAapalJICJIbHBIC CTOPOHBI.
HN300pamxarb MHOTOYrOJIBHUKA C  NApaJUICNbHBIMM, NEPHEHAUKYIIPHBIMHU
CTOpOHAMH T10 00pa3siry.

HaxoauTh paccTosiHAE MEXITY ABYMSI TOUYKaMH, OT TOYKH JO TPSIMOH, JITHHY TTyTH
Ha KBAJIPATHOM CETKE, B TOM YHCJIE UCTIOJIB3YS IIH(PPOBBIC PECYPCHI.

Hpobwu, 32 4.

OObIKHOBEHHAss JpoOb, OCHOBHOE
CBOWMCTBO  JIpoOM,  COKpaleHue
npoOei. CpaBHeHHE u

yIOpSA0YMBAHHUE IPOOECH.
Jlecsituunbie ApoOU U MeTpUUecKast
cUCTeMa Mep.

ApubmMernueckne  ACUCTBUA €
OOBIKHOBEHHBIMH M JIECITHYHBLIMU
JIPOOSMH.

OtHomenue. Jlemenue B JaHHOM
OTHOILIIEHUH. *Macmrad®,
MPONOPLHSL.

[Tonstue mnpouenra. Beruucnenue

MPOLIEHTA OT BEJIMYHUHBI U BETUYHHbI
10 €€ MPOLICHTY.

CpaBHUBATH U YHOPSA0YUBATH Ipo0OH, BLIOMPATH CIIOCOO CPAaBHEHHS JIpOOEH.
IIpeacTraBiasATh JAecATHYHBIE JpoOM B BHAEC OOBIKHOBEHHBIX JpoOeH U
OOBIKHOBEHHBIE B  BHJE JECATHYHBLIX, HMCIOJb30BATH JKBHBAJICHTHBIE
NnpeacTaBjJeHusi IPOOHBIX YHUCEN TMPHU WX CPAaBHEHUHU, MPU BBIYHUCICHUAX (MpHU
HEOOXOAMMOCTH C HAMPABJISAIONICH TTOMOIIBIO).

Hcnoab30BaTh JIeCATHYHBIC IPOOU MPU MPEoOPa30BaHUU BEIIMUYHMH B METPUUCCKON
CHUCTEME MEp.

BeinoiaTs apudMeTnyeckue AeiiCTBHSI C OOBIKHOBEHHBIMH U JECATUYHBIMHU
JIPOOSMH.

BouIuuCasATh 3HAUCHUS BBIPAKCHUN, COACPIKAIIUX OOBIKHOBEHHBIC M JIECATUYHBIC
JIpoOu, BBIOJHATH IpeoOpa3oBaHus APoOCH, BHLIOMPATH CHOCO0, NMPUMEHSITH
cBoiicTBa apudmMeTnyecKuX ACUCTBUM TS pallMOHATN3allUU BRIYUCICHUH.
CocTaBJAATH OTHOUIEHUS W MPONOPLUH, HAXOAUTH OTHOILICHHE BEIUYHUH, JIEIHUTh
BEJIMYMHY B IAHHOM OTHOILICHUH.

HaxoauTh 3KCHEPpUMEHTAJBHBIM IYTEM OTHOLIEHUE JJIUHBI OKPYKHOCTHU K €€
mameTpy (py HeoOXOTUMOCTH C HAMPaBIISIONIEH TOMOIIBIO).
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Pemenne TEKCTOBBIX 3ajad,
CoJIeprKalIuX APOOU U MPOIICHTHI.

[TpakTudeckas pabora «OTHOIIICHUE
JUTMHBI OKPY>KHOCTHU K €€IUaMETPy».

Haxonuth MacmTal rtana, KapThl U BBIYUCISTH PACCTOSHUS, UCTIONB3YS MacTal ¢
OTIOPOl HA AITOPUTM Y4E€OHBIX JEHCTBUIMA.

OO0BSACHATH, YTO TAaKOE MPOLEHT, YNOTPEOIATH OOOPOTHI PEUM CO CIOBOM
«IpoLEHT». BhIpaxaTh MPOLEHTH B Ipo0sSX W APOOM B MPOLEHTAX, OTHOIICHHUE
JIBYX BEJIMYUH B IIPOLIEHTAX.

BoprumceasTh NPOLIEHT OT YKciIa U YUCIIO 10 €r0 MIPOLEHTY.
Oxkpyrasite apoOM U TPOLEHTHl, HAXOIUTh HNPHUOIMKEHUS
HEO0OXOIMMOCTH C MCTIOJIb30BaHUEM BU3YaIbHOU OMOPHI.

Pematy 3amauMm Ha YacTH, NPOLEHTHI, NPONOPLUH, HA HAXOXKIEHHE JpoOu
(TIpo1ieHTa) OT BETMYMHBI M BEJIMYUHBI 1O €€ ApoOu (IPOLIEHTY), IpoOH (TPOLIEHTA),
KOTOPBIA COCTaBJISET OJHA BenuM4MHa OT aApyrod. IlpuBoaurs, pa3doupars,
OlLleHMBATh pa3JIMYHbIE pEIICHUs, 3allCH pElIeHWH TEeKCTOBBIX 3ajad MpH
HEO0OXO0IMMOCTH € HAIPABJISAIOLIEH TOMOIIBIO.

H3Baexats uHpopManmio 13 TabIUI U AUarpaMM, UHTEPIPETUPOBATH TAOJIUUYHbBIE
JTAaHHbIE, OTIPENIENSTh HauOOJIbIlIee U HAMMEHbIIIEE U3 NMPEACTABICHHBIX JaHHbBIX.

qucen IpH

Harnsannas reomerpusi.
Cummertpus, 6 4.

*QOceBas cummetpus. LleHTpanpHas
CUMMETPUSL.

[TocTpoeHne cUMMETPUYHBIX pUryp.
CummeTpus B IpoCcTpaHCTBE™ .

Pacno3HaBaTh Ha 4YepTekax W M300paKEHUSIX, H300PAKATh OT PYKH, CTPOUTH C
MOMOINBI0  HWHCTPYMEHTOB  (Gurypy  (OTpe3oK, JIOMaHylO, TPEYTrOJbHUK,
NPSIMOYTOJIBHUK, OKPY)KHOCTB), CHMMETPUYHYIO JTAHHOW OTHOCHUTEIFHO MPSIMOiA,
TOYKHU C HaNPaBJISIONICH TTOMOIIBIO.

HaxoauTh npuMepbl CHMMETPUHU B OKPYXKAIOIIIEM MUPE.

MoneaupoBath 13 Oymaru aBe QUTYpbl, CHMMETPHYHBIC OTHOCHTEIBHO TPSIMOIA;
KOHCTPYHPOBaTh I'€OMETpUYECKHE KOHQUIypaluu, HUCHONb3ys  CBOMCTBO
CUMMETPHH, B TOM YHCJIE C MOMOIIBIO IU(POBBIX PECYPCOB C OTIOPOH HA aJTOPUTM
y4eOHBIX TEHCTBUIA.

Berpaxenus c
OykBamu, 6 4.

[Ipumenenne OykB [uid 3alucu
MaTE€MaTUYECKUX  BBIPAKECHUH U
MPEJIOKEHUM. *BykBeHHBIE
BBIPAKCHUS u YHCIIOBBIE
MOJCTAaHOBKHU™*,

bykBeHHBIE paBEHCTBA, HAXOXKICHUE
HEU3BECTHOIO KOMIIOHEHTA.
DopMyIIbL.

Hcnoan3oBate OYKBBI Ui 00O03HAYEHUs YHMCEN, IPU 3aMUCH MaTeMaTHYECKHX
YTBEP)KJICHUH, COCTaBIIATh OYKBEHHbBIE BHIPAKEHHS 110 YCIOBHIO 3a/1a4H.
HccaenoBaTh HEClIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH, UCIIOIb30BaTh OYKBBI JUISIMX
3aIHCH.

BbIuucaATh YMCI0BOE 3HAYCHUE OYKBEHHOTO BBIPAXKEHUS MPH 3aJaHHbBIX 3HAYCHUAX
OYKB C OIIOpPOi Ha aNTOPUTM Y4EOHBIX 1€HCTBHA.

3anuceiBaTh (OPMYJIBI: NIEPUMETPAa M IUIOMIAAM HPSIMOYIOJIBHHKA, KBaJapara;
JUIMHBl OKPY)KHOCTH, IUIOIIAAU Kpyra; BBINOJHATL BbIYMCJIEHUS 10 3TUM

dopmynam.
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CoctraBassiTb (OpMYJIbl, BbIPAKAIOLUIUE 3aBUCUMOCTH MEXIy BEJIUYHMHAMMU:
CKOPOCTb, BpEMSl, paCCTOSIHUE; LIEHA, KOJINYECTBO, CTOUMOCTh;IPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOThI; BBINOIHATH BHIYMCIECHUS 110 3TUM (opMyJsiaMm.

HaxoauTh HEU3BECTHBIM KOMIIOHEHT apU(METUUECKOTO JEHCTBHUS.

Harnsanas reomerpus. | UeTbIpEXyroybHUK, npumMepsl | M300paxkaTh Ha HEIMHOBAaHHOM U KiIeT4yaToM Oymare ¢ MCIOJIb30BaHUEM
durypsl Ha | 4eTBIPEXYTOJIBHUKOB. YepTEKHBIX HWHCTPYMEHTOB YETHIPEXYTOJBHUKU C 3aJaHHBIMH CBOWCTBAMH: C
miockocty, 14 u. [IpsiMOyToJIbHUK, KBaJIpaT: CBOIMCTBA | MapaJUIeIbHBIMU, IEPIICHANKYISIPHBIMHU, PABHBIMU CTOPOHAMU, MIPSIMBIMU YTJIAMH U
CTOPOH, YIJIOB, TUArOHAJICH. Ip., paBHOOenpeHHBIM TpeyroabHUK. I[Ipemnarate M 00Cy:kaaThb CHOCOOBI,
N3mepenue YIJIOB. Bunel | aaropurMsel NocTpoeHuUs.
TPEYrOJIbHUKOB. HccnenoBarth, UCIoNb3ys SKCIEPUMEHT, HaONII0IeHNE, MOJECITMPOBAHNE, CBOMCTBA
[lepumerp MHOTOYTOJIbHHKA. | IPSIMOYrOJIbHUKA, KBaJpaTa, pa30MBaTh Ha TPEYTOJIbHUKU C ONMOPOI Ha BOMPOCHBIM
[Mnomans  ¢urypel.  Dopmynbl | IUIaH.
repuMeTpa u mwionagy | O00CHOBBIBATH, ONPOBEPraTh C TMOMOIIBIO KOHTPIPUMEPOB YTBEPKICHHUS O
npsMoyrosibHuKa. [lpubnuxéHHOe | MpAMOYroJibHUKE, KBaJlpaTe, pacno3HaBaTh BEPHBIC U HEBEPHbIE YTBEPKICHHUS.
M3MepeHue MIomaau Guryp. H3mepsATh M CTPOMTH C NOMOILIBIO TPAHCHOPTHpA YIVIBI, B TOM YHCIE B
*TIpaktuueckas pabdorta «Ilmomans | MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl, Paclo3HABaTh OCTpbIe, MpsMbIE, TYIIbIE,
Kpyra»™. Pa3BEPHYTHIE YIJIBI.
Pacno3naBatrb, M300pakaTh OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYHOYrOJIbHBIH,
paBHOOEIPEHHBIN, PABHOCTOPOHHHMI TPEYroJbHUKH (IIpU HEOOXOAMMOCTH C
HCII0JIb30BAHUEM BU3YaJIbHOM OIOPHI).
BoIunciasaTe NEpUMETP MHOTOYTOJIBHUKA, IUIOIIa b MHOTOYIOJIbHUKA pa3OueHuemM
Ha TMPSAMOYIOJIbHUKH, HA PaBHbIE (UTYpHI, HCIONH30BATh METPUUECKHUE €IMHUIIBI
U3MEpEHUS JJTUHBI U IUIOMIAH C OTIOPOM Ha aJrOpUTM y4eOHBIX NeHCTBHIL.
HUcnoan3oBaTh NpuOIMKEHHOE HM3MeEPeHHE [JIMH W IUIOIIAJed Ha KJIeT4aToi
Oymare, npuOIMHKEHHOE U3MEPEHUE JITUHBI OKPY>KHOCTH, IJIOMIAAN Kpyra.
[TonoxurenpHbie u | Hensle wuymcna. *Mopayns uymcna, | [IpuBoauTh mpuMepbl HCHOJIL30BAaHUS B PEATbHOM JKM3HH MOJOKUTENbHBIX U

OTpHIIATEIILHBIE YKCIIA,
40 vy,

reoMeTpuyeckas  MHTepIpeTanus
Mo1yiIsl. UKMCI0BbIE TPOMEXKYTKU™.

[TonoxwurenpHble U OTPULIATENIBHBIE
yycia. CpaBHEHHE MOJI0KHUTEIBHBIX
u OTPHILIATENIBHBIX YHCElL.
Apugpmernueckue  JeWCTBUS €

OTPHUIATEIIbHBIX YHCEI.

H3006paxkarh 1enble YKcia, TOJ0XKUTENbHbIE U OTPUIATENIbHBIE YHCIa TOYKAMH Ha
YHUCIIOBOU MPSMOiA, HCMOJIB30BATH YHCIOBYIO MPSMYIO JJIsi CPABHEHUSI YU CEIL.
[IpuMeHSITH MpPaBWJA CpPaBHEHUS, YNOPSAJA0YHMBATH IENbIe 4YKCTIA; *HAXOAUTH
MOJyJb Yucna*.

@opMyTHPOBATH MPABHUJIA BBHIYHUCICHUS C MOJOXHUTEIFHBIMA U OTPUIATEIIEHBIMH
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HOJOKUTEIHLHBIMA u
OTPULATEIbHBIMU YUCIIAMHU.
Pemenne TeKCTOBBIX 3aj1a4.

YUCIIAMHU, HAXOAUTh 3HAYEHHH 4YKCIIOBBIX BBIPAXKCHUH, COACPKALIUX IECUCTBUSA
C MOJIOXKUTEIbHBIMU U OTPULATEIBHBIMY YU CIIaMU IPU HEOOXOAUMOCTH € OIIOPOil Ha
ITOPUTM IIPABHUIIA.

IIpumeHsATH CBOMCTBA CJIOXEHUS M YMHOXEHHS JUIsl MpeoOpa3oBaHUS CYMM H
IIPOU3BEICHUN.

[IpencraBnenue
JIAHHEIX, 6 4.

[IpssMmoyronpHas cucrema
KOOpAMHAT Ha TUTOCKOCTH.
:KOOpﬂHHaTH TOYKH Ha IIJIOCKOCTH,
abcicca u opJIiMHara.

CronGuartbie u KpPYroBbl€
JMarpaMMBbl.
[Ipaktuueckas padora «Iloctpoenue
JTUarpaMm.
Pemenue TEKCTOBBIX 3aj]ad4,
coJieprKalIux JTAaHHBIE,

MpeACTaBICHHBIC B TaOIUIAX W HA
JuarpaMmax.

OO0BACHATH M LULTIOCTPUPOBATH MOHATHE NIPSIMOYTOJIbHON CUCTEMBI KOOP/IMHAT Ha
IUIOCKOCTH, HUCII0JIb30BAaTh TEPMUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IMJIOCKOCTH
TOYKH U (PUTYpBI TIO 33JaHHBIM KOOPJIMHATaM, HAXOAUTh KOOPAWHATHI TOYEK.
Yurarh CTOJIOUaThIE u KpYyroBbI€ JrarpaMmMmBbl;
HHTEPIPeTUPOBATH JJaHHBIE; CTPOUTH CTOJIOUATHIE TUATPAMMBI.

Hcnonb3oBath HH(pOpPMAaALUIO, TPE/ICTABICHHYIO B TAOIUIAX, HA TUarpammax Juist
pelIeHns TEKCTOBBIX 3ajlay U 3a7jad U3 pealbHOM KU3HH.

Harnsannas reomerpusi.

durypsel
pocTpaHcTse, 9 u.

B

*TIpsAMOYTONBHBIN MapajvieIeIUIe]I,
KyO, mpu3Ma, NHpamMuia, KOHYC,
LUAJTUHID, niap u cepa.
N300paxkeHne mpPOCTPaHCTBEHHBIX
¢buryp. [Ipumepsnt pa3BEPTOK
MHOTOTPaHHUKOB,  LWIMHIpa U
KOHYca.

[Ipaktnueckas pabota «Co3naHue
MoJienei IPOCTPAHCTBEHHBIX
burypm».

Ilongarne 00BEMa; € IMHULIBI
U3MepeHus o0BéMa. O0BéM
MPSIMOYTOJIBHOTO MapajuieenuIena,
Ky0a, hopMyibl 00bEMa*™.

Pacno3HaBaTh Ha yepTekKax, pUCYHKaX, OMUCHIBATH TUPAMHLY, IPU3MY, IIHIHHID,
KOHYC, IIap, M300paxaTh MX OT PYKH, MOAeJMPOBATh M3 Oymaru, IUTacTHIIMHA,
IPOBOJIOKH ¥ JIp. C Hampasistomeld nmomouipio. IIpuBoanTh npuMepsl 00HEKTOB
OKPY)KaIOIIEro MUpa, UMEIOLTNX (POpMBI Ha3BaHHBIX TEII.

Hcnonp30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBAaHHE, BBICOTA,
pamuyc u JuaMeTp, pa3BEépTKa.

N3yuartp, ucnomnb3yst SKCIIEPUMEHT, HaONIIOAeHUE, U3MEPEHUE, MOJCINPOBAHUE, B
TOM 4YHCJIE€ KOMIBIOTEPHOE, U OMHCHIBATH CBOMCTBA HA3BaHHBIX TEN, BBIABJIATH
CXO/ICTBA W PA3JIMYMA. MEKIY NHUPAMUION W TPHU3MOW; MEXIY LMINHAPOM,
KOHYCOM U IIAPOM.

Pacno3naBaTh pa3BEPTKY Napauienenuesna, Kyda, mpu3Mbl, THPaMUIbl, KOHYCA,
WINHAPA; KOHCTPYMPOBATh JIaHHbIE Tela U3 Pa3BEPTOK, CO3JaBaTh UX MOJIENHU C
HaIPaBJIAIOLIEH TOMOILBIO.

Co3gaBaTb MoOJeJM TPOCTPAHCTBEHHbIX ¢uryp (u3 Oymaru,
IUTaCTUJIMHA U JIp.) C OTIOPOM Ha aJlTOPUTM yUEeOHBIX ASHCTBUI.
M3mepsiTh Ha Moaensix: [UIMHBI péOep MHOTOIPaHHHUKOB, IMAMETP LIapa.

IMPOBOJIOKH,
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Boruucasate no gopmyiaam: o0bEM MPSMOYTOJIBHOTO MapajieNienuesa, Kyoa;
UCTOJb30BAaTh EAMHUIBI W3MEpPEeHHs O00BbEMa; BBIYUCIAATHL OO0BEMBI  Tell,
COCTaBJIEHHBIX U3 KyOOB, MapajieseNuIeoB; pelaTh 3aJa4i C peabHbIMU
JTAHHBIMHU C OIOPOM Ha CIIPAaBOYHYIO MH(POPMAILHIO.

IToBTOpEHNME,
000011IeHNE,
cucteMaTusanus, 20 .

[ToBTOpEHNE OCHOBHBIX MOHSITHUH U
METOJIOB KypcoB 5 u 6 Kiaccos,
0000IIecHHE U  CHCTEMaTH3aIus
3HAHHH.

BeIyucaATe 3HAYEHHsI BBIPAKEHHUM, COAECpPKAIMX HATypaJbHbIC, LEIBIE,
M0JIOKUTEJIbHBIE U OTPULIATENIbHBIE YHCIIa, OOBIKHOBEHHBIE U JIECATUYHBIE ApoOH,
BBINIOJIHATH TNpeoOpa3oBaHUsl YWCEN W BBIPAKEHMA NpU HEOOXOJUMOCTH C
HaIPaBJIAOIIEH TOMOIIBIO.

BbiOupats cnocod cpaBHEHMsI 4YKCEN, BBIYMCICHUN, HNPHMEHSITh CBOMCTBa

apumMeTnyecKux JeMCTBUM ISl paliuOHAIM3a[UU BHIYMCICHUI.

Pemates nmpocreiimme 3aa4u U3 peaibHON )KU3HA, IPUMEHATH MaTeMaTH4YeCcKHe
3HAHMSA JUISI pENIeHUs 3a/1a4 U3 JPYTHUX IPEIMETOB.

PemaTes npocreiimme 3a1a4u pa3HbIMHU CIIOCO0aMHU.

OcyumiecTBasTh CaAMOKOHTPOJb BBIIOJHIEMBIX JEUCTBUH W  CaMOIIPOBEPKY
pe3yJbTaTa BEIYUCICHUMN.

Bcero: 170
7 KJIACC
HaumeHoBaHue pa3aesa OcHoOBHOE coiepKaHue OcHOBHBIE BU/IbI 1€ATEJILHOCTH 00y4aK0IIHUXCS

(TemMbl) Kypca.
KoanuyecTBO 4acoB

9.

Uucna wu BbruuciaeHus. | [loHATHE panioHaIBHOTO YKCTIA.
PanmonansHBIC ynciia, 25 ApubdmMeTrnueckne JEHUCTBHS C

paloHaIbHBIMU YHCIIaMU.
CpaBHeHUe, yHOpSAOYUBAHUE
paloHaIbHBIX YUCEIL.

Crenenp ¢  HaTypajlbHBIM
MOoKa3aTeseM.

Pemienne OCHOBHBIX 3aJau Ha
poOH, MPOLIEHTHI U3 pealbHOMN
MIPaKTUKU.

[Tpuznaku JEITUMOCTH,

CucreMaTH3upoOBATHL M 000ramaTh 3HAHUS 00 OOBIKHOBEHHBIX M JECATUYHBIX
IpOOsX.

CpaBHUBAThL U YNOPSAA0YUBATH APOOH, MPeoOpa3oBbIBasg MPU HEOOXOAUMOCTH
JECSITUUHBIE TPOOH B 0OBIKHOBEHHBIE, OOBIKHOBEHHBIE B IECSITUUHBIC, B YaCTHOCTHU B
OECKOHEUYHYIO IECSITHUHYIO APOOB.

IIpumensiTb pa3HoOOpa3Hble CHOCOObI W NMPUEMBbI BbIYMCJIEHHS] 3HAYEHUH
APOOHBIX BBIPA:KEHUH, COJEpXKAIIMX OOLIKHOBEHHBICE U JIECATHYHBIE ApOOU:
3aMEHSTh TNPU  HEOOXOJUMOCTH  JAECATUYHYIO JpoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECTUYHOM, IPUBOIUTH BhIpaKeHHE K Gopme, Hanbosee ynoOHOoU
JUIS BBIYHMCIICHHUH, TpeoOpa3oBbIBATh APOOHBIC BBIPAKEHHS HA YMHOXXEHUE U
NeNeHue JECSATHYHBIX JApoOedl K JeHCTBUAM C [EJIbIMH  4ucCiaMu  (TIpH
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Pa3jIoOKCHUA Ha  MHOXHUTCIIN
HaTypaJlbHbIX YHUCCII.

HE00XOIMMOCTH C HANPaBJIAIOUICH MOMOIIBIO).
IIpuBoauTh 4uCJI0BbIe M OyKBeHHbIe IPHMEPbl CTENEHH C HATypalbHBIM

PeanbHble 3aBUCHUMOCTH. | TI0Ka3aTesieM, OOBbSACHSAS 3HAUYEHUs OCHOBAHHUS CTENEHU U IOKa3aTess CTENEHH,
Tpsmas 1 obpatnast | yayonure 3mavenus cremeneii Buma A (2 — M060E PAIMOHATHHOE THCIO, N —
IpOHOPIHOHATBHOCTH. HAaTYpaJbHOE YHCIIO) C OTIOPOii HA CIIPABOYHYIO HH(POPMALIHUIO.
[TornMaTh ¢MBIC 3aNIUCH 0OJBIIMX YHCET ¢ TOMOIIbIO eCATUYHBIX Apodeii u
creneneii ynciaa 10, mpuMeHSATs MX B peaJbHbIX CUTYAIUSAX.
IIpuMeHsATH MPU3HAKK ACITMMOCTH, Pa3JOKECHHsS Ha MHOKUTEIN HATYpPaIbHBIX
qucel.
PemaTts mpocteiimme 3aga4yM Ha 9acTH, MPOLEHTHI, POTIOPIIMY, Ha HAXOXKICHUE
npobu (TpoleHTa) OT BEIMYMHBI M BEIMYUHBI MO €€ 1poOu (IpOIeHTy), Apoou
(mpouieHTa), KOTOpBIM COCTaBisgeT OAHA BenuuuMHa oT jApyroi. IlpuBoauTb,
pa30upaTh, OLIEHUBATH PA3IMYHbBIC PEUICHNS, 3aIMCH PEIICHUI TEKCTOBBIX 3a/1a4.
Pacno3HaBatTh W OOBSICHATH, ONHUPAsCh HA  ONPEACICHUS,  MPSIMO
IPOMOPLUUOHANIBHEIE W O0paTHO MPOMOPLHUOHANBHBIE 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMU; MPUBOAUTH MPHUMeEPbI 3THX 3aBUCUMOCTEH U3 peaibHOro MHUpa, U3
JOPYTUX y4eOHBIX IPEIMETOB.
Pemate mnpocreiliine MNPaKTHKO-OPMEHTHPOBAHHBbIE 3aJa4yd  Ha JApoodwu,
NPOLEHTHI, NPSIMYIO H OOPATHYI0 NPONOPUHOHATBHOCTH, IPONOPLHUH.
AnreOpanveckue bykBennsie BhIpakeHUs. | OBJIajeTh HAa 0a30BOM yPOBHe aireOpanvecKoil TEpMHUHOJOTHEH U CHMBOJIUKOM,
BbIpaXKeHus, 27 4. [lepemennsie. JlomycTuMble | NPUMEHATH €€ B IIPOLIecce OCBOCHUS yueOHOro Marepuara.
3HAYCHUS nepeMeHHbIX. | HaxoauTh 3HaueHus: OYKBEHHBIX BBIPRKECHUN MpPU 3aJaHHBIX 3HAYEHUSIX OYKB;
DopMmyIIbL. BBITIOJIHATH BBIYUCIIEHUS IO (hopMysiam.
[IpeoOpazoBanre  OYKBEHHBIX | BbIMOJIHATH peoOpa3oBaHusl LEIOTO BBIPAKEHHS B MHOTOWIEH MPUBEICHHEM
BBIPKEHUH, PACKPBITHE CKOOOK | MOJOOHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK.
U TpuBeleHUE  MOAOOHBIX | BHIMOJIHATH YMHOXKEHHE OJHOWICHA HA MHOTOWIEH U MHOTOWIEHA Ha MHOTOYJIEH,
ClIaraeMbIX. npuMeHsATHL GOpMyJbl KBaJpaTa CyMMBI U KBaJpaTra pa3HOCTH C OIOpPOH Ha
CaoiicTBa CTETIEHU C | cripaBOYHYIO MH(OpPMAILIHIO.

HaTypaJIbHbIM IIOKA3aTCJICM.

MHOTro4JIEHBI. Cnoxenue,
BbIUHTAHHUE, YMHOKEHUE
MHOTOYJIEHOB. Dopmyisl
COKPAIIEHHOTO YMHOKEHHUS.

OcymecTBaATh pPa3jokKeHNEe MHOTOWIEHOB HAa MHOMKHUTEIM ITyTEM BBIHECEHMs 3a
CKOOKH 0OIIero MHOKUTENS, IPUMEHEHUs (OpMYJIbl Pa3HOCTH KBaJIpaToB, GOpMyIT
COKpAIIIEHHOTO YMHOKEHHS C ONOPOH Ha CIPAaBOYHYIO MH(OpPMALHIO.

IIpuMensiTh npeoOpazoBaHHE MHOTOWICHOB JJISI PELICHHUS PA3IMYHBIX 33734 M3
MaTEeMaTHKH, CM&KHBIX PEIMETOB, U3 PeabHON MPAKTUKH.
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PaznoxeHnue MHOTO4YJIEHOB Ha
MHOKHATEH.

3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHS MAaTEMAaTUKH.

YpaBHeHus u
HepaBeHCTBa, 20 4.

VYpaBHeHue, IIpaBuIa
npeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCUIIBHOCTh YPABHEHUM.

JIuHeiiHOE ypaBHEHHE C OJHOU

MepPEMEHHO N

IIEPEMEHHOM, pelienue
JINHEWHBIX YpaBHEHUM.
Pemrenne 3amad ¢ nmoMouiepro
YPaBHEHUM.

*JIuneliHoe ypaBHEHHE C JBYMSI
MIEPEMEHHBIMU U €r0 Tpaduk™.

Pemiatp JIMHEWHOE YypaBHEHHME C OJHOM INEPEMEHHOW, NPHMEHsAs IpaBHJIA
IepexoJia OT UCXOJHOTO YPaBHEHUs K PaBHOCUIBHOMY €My 0oJjiee MpOCTOro BHUJA.
IIpoBepsATs, ABISIETCS JIM KOHKPETHOE YHCIIO KOPHEM YPAaBHEHMUSL.

I[HopOupaTs MpuMepHI ap YKCEN, SBJISIOINUXCS PEUICHUEM JINHEHHOTO YpaBHEHMUSI
C IByMsI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOMN IUIOCKOCTH I'paUK JMHEWHOTO YpPaBHEHUSI C JABYMS
NepeMEHHbIMU (TP HEOOXOJIMMOCTH C HCIOJIb30BAaHUEM CMBICIOBOM OMOpHI);
M0JIb3YSICh TpaKOM, HIPUBOAUTH NPUMeEPbI PELICHNS YPaBHEHHUS.

HaxoauTh peuieHne CHCTEMBI IBYX JIMHEWHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU
C OMOPOM Ha AITOPUTM y4eOHBIX AEHCTBUM.

CocTaBJAITh M pelIaTh YPABHEHUE WA CUCTEMY YPAaBHEHMI MO YCIOBUIO 33/1a4H,

Cucrema  JByX  JIMHEHHBIX | HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa4d MOJTYYEHHBIN PEe3yabTaT C
YpaBHEHUH c JBYMs | OIOPOM HA BOIIPOCHBIN TUIAH.
MepEMEHHBIMU. Pemenue
CHUCTEM ypaBHEHHUH criocobom
OJICTAHOBKA M CIOCOOOM
CIIOKECHHSI.
Koopaunats! u rpadukmu. Koopnunara touku Ha npsimoi. | M300paxaTs Ha KOOPJIAMHATHOM NPSMON TOYKHU, COOTBETCTBYIOUIME 3aJaHHBIM
Oynkuu, 24 u. Uucnossie MPOMEXYTKHU. | KOOpAUHATAM, JTy4Hd, OTPE3KH, MUHTEPBAJbl; 3alUCHIBATh HUX Ha anreOpanyeckom
Paccrositnue  mexay — AByMS | sI3bIKE.
TOYKaMH KoopauHaTHOM | OTMeYaTh B KOOPAMHATHON NJIOCKOCTH TOYKHU M0 33JaHHBIM KOOPAMHATAM;
MPSIMOiA CTpOUTH IpadUKK HECIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (JOPMYyJIaMH, B TOM YUCIIE
[IpsmoyronbpHas CUCTEMa | C MOMOIIBI0 IU(PPOBLIX JTa0OpaTOPHUI.
KOOpIWMHAT Ha  IUIOocKoCTH. | [IpuMeHATh, M3y4YaTh NMPeuMylIecTBa, HHTEPIPEeTUPOBATH rpaduvecKuii cnocod

[Tpumeps! rpaduKkoB, 3a1aHHBIX
¢dbopmynamu. Urenue rpadukos
peabHBIX 3aBUCUMOCTEH.

[lonsitue  ¢ynkuuu. I'padux
¢ynkuuu. CBoiicTBa (QyHKIMI.
JIuneiinas byHKIHS.
IToctpoenue rpaduka TMHEHHON

IpEeCTaBICHUs U aHAJIN3a Pa3HOOOPa3HOM )KU3HEHHON HH(pOpMaIHH.

OcBanBaTtb Ha 0a30BOM ypOBHE MOHATHE (PYHKLIMH, OBJIAJEBATh (PYHKIIMOHAIBHOM
TEPMUHOJIOTHEN.

Pacno3naBath nuHeiiHyl0 ¢GyHkuuio Y = KX + b, ommchiBaTh €€ cBOlicTBa B
3aBHCHUMOCTH OT 3HaueHHH K03 duirieHToB K u b (mpu Heo6xoaumMocTH ¢ onopoii Ha
QJITOPUTM IPABUJIA).

Crpouts rpaduku nuHeiiHoW yHkunu, pyHkuuun y = kx + b
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bynxuun. I'paduk Gysxiun y =
kx + b.

Hcnoan3oBath mu@ppoBbie pecypesbl s MOCTPOCHUS TpapukoB (GYHKIUH H
W3YUYCHHS UX CBOKWCTB.
[IpuBOIMTE IPUMEPHI TMHENHBIX 3aBUCHUMOCTEN B PEAJIbHBIX IIPOLECCAX U SIBJICHUSX.

[ToBTOpEHUE M IToBTOpEeHUE OCHOBHbIX | BbIOUpaTh, NpPHUMEHATH  cHOCOOBI  CPABHEHUS  4YMCEJ,  BBIUMCICHMH,
00o0menue, MOHATUM W METOJ0B Kypca [ | mpeoOpa30oBaHUIl BBIPAKEHUI, pELIEHUS YpaBHEHMM IIpU HEOOXOAMMOCTH C
6 u. KJ1acca, 000011IeHrne 3HaHUM. HaIPaBJISIONIEeH MTOMOIIBIO.
OcylmecTBIATh CAMOKOHTPOJIb BBINOJHSIEMbIX JEHCTBUM M  CaMOIPOBEPKY
pe3yiibTaTa BBIUMCICHUH, TpeoOpa3oBaHuil, TOCTPOEHUI.
Pematp npocreiiiue 3aga4m U3 peaJbHOU KU3HU, NPUMEHSITh MaTeMaTHYecKHe
3HAHUA JUISl pelIeHMs 3a/1a4 U3 APYTUX MPeIMETOB.
Pemath npocreiiline TeKCcTOBble 331a4H, CPABHUBATH, BHIOMPATh CIOCOOBI
pelieHus 3a1a4m.
Bcero: 102
8 KJIACC

HaumeHoBaHue pa3aesa
(TemMbl) Kypca.
KosmmuecTBo 4acos

OcHoOBHOE coiepKaHue

OcHoOBHbBIE BU/IbI 1EATEILHOCTH 00y4aK0IIHXCS

Uucna ¥ BBIYUCIICHUS.
KBanpaTtubie kopHu. 15 4.

KBanpaTHblii KOpeHb U3 4HCIIA.
*[Tonatue 00 MpparMOHATIEHOM
qiuce. Hecstuunbie
MPUOIHKEHUST UPPALMOHATIBHBIX
qucel.

JlencTBUTEIIbHBIE 4qucIa.
CpaBHeHue NEUCTBUTEIHHBIX
qucen®,

ApubdMeTHUeCKHi KBaJpaTHBIN
KOpEHb.

VYpaBHeHue Buaa X2 = a
CsolicTBa apumMeTUuyecKux
KBaJpPaTHBIX KOpHEM.
[IpeoOpazoBanue YHCIIOBBIX

®opmyIHpOBaTh oNpeiesieHue KBAAPaTHOTO KOPHS U3 YHclia, apu(hMEeTHYECKOTOo
KBaJIPaTHOTO KOPHS MPU HEOOXOAUMOCTH C BU3yalbHOM OTIOPO.

IIpuMeHATH OTepaluio U3BJICUEHHS KBAAPATHOTO KOPHS U3 YKCIa, HCMOJIb3YH IIpU
HEOOXOIUMMOCTU KAJbKYJISATOP.

OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMU U JECITHUYHBIMH JIPOOSMHU.
CpaBHUBATHL H YNOPSIA0YMBATH pAlMOHATBHBIE M UpPpALMOHATbHBIC YHUCIHA,
3alMCaHHbIE C T[OMOIIBIO KBAJIPAaTHBIX KOpHEH TMpU HEOOXOAUMOCTH C
HAIPAaBISAIONIEH TOMOIIBIO.

HccaenoBarb ypaBHEHHE X2 = &, HaXOJIUTh TOYHbIE U MPUOIMKEHHBIE KOPHU ITPU
a>0.

HccienoBarb CBOMCTBA KBAJIPATHBIX KOPHEH, IIPOBOS YUCIIOBBIE DKCIIEPUMEHTHI
C MCIIOJIb30BaHUEM KaJIbKYIIATOpPa (KOMITBIOTEPA).

IIpumensaTe cBoiicTBa apuMeTHYECKHX KOpHeH [Jsi npeodpa3oBaHusi
BbIPAKEHH .
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BBIpAXKEHUH,
KBaJPaTHbIE KOPHHU.

COJICpIKAIIIX

BeinmoyiHATHE  mpocTeiiline Npeodpa3oBaHUsl  BBIPAKCHUN,  COJCPIKAIIUX
KBaJ[paTHbIE KOpPHU. BBIpakaTb MEepeMEHHBbIE M3 T€OMETPUUECKUX M (PHU3UUIECKUX
dbopMyI ipu HEOOXOAUMOCTH C OTIOPOM Ha TIPABHUJIO.

BoerunciasiTh 3HAYEHHS BBIPKCHHN, COJICPKAIIIX KBAPATHBIC KOPHU, HCIIOJIB3Ys
pU HEOOXOIUMOCTHU KAJIBKYJISTOP.

Hcnoan3oBaTh B X0J€ p€IICHHUA 3a4a4 JICMCHTAPHBIC ITPCACTABJICHHA, CBA3AHHBIC
C HpI/I6J’II/DKéHHBIMI/I 3HAYCHUSAMU BCIINYUH.

3HAKOMHTHCS C NCTOPHEH PA3BUTHSI MAaTEMATHKH.

Yucna U BEIYUCIIEHUS.
CremeHp € IIEIBIM
mokasareyieM, 7 4.

Crenensp ¢ LEeIbIM [IOKa3aTelIeEM.
CrangapTHas 3amuch 4ucia.

Pa3mepsl 00BEKTOB
OKPYXKAIOIIEro MHpa (ot
JJIEMEHTapHBIX  YacTULl  JI0
KOCMHYECKUX 00BEKTOB),
JUINTEIbHOCTh  IPOLECCOB B

OKPYXKaIOIIEeM MHUPE.
CBOJiCTBa CTEIIEHM C IE€IBIM
MMOKa3aTelIEM.

®opmyupoBaTh OmpeAeJeHHe CTENEeHU C
HEO0OXOAUMOCTH 10 BU3yaJIbHOM OTIOpe).
I[IpeacraBasaTs 3amuch OOJBIIMX M MajblX 4YHCEN B CTaHAAPTHOM BHJIE.
CpaBHMBATB YINCIIa U BEJIMYHMHBI, 3aIlFICAHHBIC C UCTIOJIb30BaHueM cterienu 10.
Hcnonb3oBarh 3anmMch 4rcel B CTaHIAPTHOM BHUE ISl BBIPaXXEHHUS Pa3MeEpOB
00BEKTOB, IJIUTEILHOCTH MPOLIECCOB B OKPYKAIOLIEM MHUPE.

D opMyJIHPOBATh, 3aNIMCHIBATH B CHMBOJIMYECKOH (popMe U MILJIIOCTPUPOBATH
NpuMepaMu CBOWCTBA CTEMEHM C ILIEJbIM MOKa3areneM (Ipu HEOOXOIMMOCTH C
HCII0JIb30BAaHNEM BU3YaJIbHOM OTOPHI).

IIpuMeHSATH CBOICTBA CTENICHH JI MPEe0Opa30BaHMS BBHIPAKECHHM, COICPIKAITUX
CTEMEeHM C IIeNIbIM IOKa3aTejeM C HCIHOJb30BAaHHUEM CIPABOYHON HH(OpMaLMU.
BoInoHATH JeMCTBUS C YMCIaMU, 3alMCAaHHBIMA B CTaHJIAPTHOM BUJE
(YMHOEHHeE, Ie/IeHHEe, BO3BEICHHE B CTEIICHB).

LenbIM  ToKazareiaeMm (mpu

AnreOpanveckue
BeIpakeHus. KBagpaTHbIit
TpEXUIIeH, 5 4.

KBanpatubiii TPEXUWICH.
Paznoxenue KBaJIpaTHOTO
TpEXUeHa HA MHOXKHUTEIH.

Pacno3naBarhb KBa,I[paTHBIﬁ TpéX‘{J'IeH, YCTaHAaBJIUBATL BO3MOKHOCTL €I'0
Pa310XKECHUA Ha MHOXKXUTCIIN.
PaCKJIaIIbIBaTb HAa MHOKUTEJ/IN KBa,HpaTHBIfI TpéX‘IJ’IeH C HCOTPHLATCIBbHBIM

JUCKPUMHUHAHTOM IIpH HeO6XOI[I/IMOCTI/I C 0H0p0171 Ha aJITOPUTM IIpaBUJId.

AnreOpandeckue
BBIPKCHUSL.

AnrebOpanyveckas ApoOb
(15 4)

AnreOpandeckas IpOOB.
JlomycTrmble 3HAYCHUS
MEPEMEHHBIX,  BXOISIIUX B
areOpandeckue  BBIPAKCHUS.
OcHoBHOE CBOMCTBO
anreOpanyeckon Ipoou.
Coxpamienue apoOeii.

CrnoxeHue, BBIUYUTAHUE,

3anuceiBaTh anreOpandeckue BblpaxeHus. HaxoauTs oOsacTb omnpeaeneHus
PaLMOHATILHOTO BBIPAKEHUSL.

BbINOJIHATH YUCIIOBBIE [TOJICTAHOBKU U BBIYMCJIATH 3HaYeHUE IpoOH, B TOM YUCIIe
C TIOMOIIBIO KAJIBKYJISATOpA.

®opMy/IHPOBATH OCHOBHOE CBOWCTBO areOpandeckoi 1podu U NMPUMEHSITh €ro
11 ipeoOpa3oBaHus ApoOei.

BbINOHATL AeificTBUSL C anreOpanyecKuMH JpoOsMU IMpHU HEOOXOAMMOCTH C
Hanpasisonieil  nomoimplo.  [IpuMmeHaTs mnpeoOpa3oBaHMs BBIpAXKEHUH Ui
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YMHOXEHUE u JIeTICHHUE | pelIeHUsT 3ajJad. BbIpaxaTs nepeMeHHble u3  dopmyn ((pusznyeckux,
anreOpanvdecKux NpOOECii. | TEOMETPUYECKIX, OIMUCHIBAIOIINX OBITOBBIE CUTYyallMW) MPU HEOOXOJUMOCTH C
[IpeobpazoBaHue BBIpaKEHUIH, HaIPABJISIOIIEH TOMOIIIBIO.
coJepkaluux  ainreOpanyeckue
Ipoou.
YpaBHeHuUs U KBagpartnoe ypaBHeHuE. | Pacno3HaBaTh KBaJpaTHbIC yPaBHEHMUS.
HepaBeHcTBa. KBagparasle | HenosHoe KBaJlpaTHOE | 3anucbIBaTh (POPMYJIy KOpHEH KBaJpaTHOTO ypaBHEHUS; pellaTh KBaJApaTHbIE
ypaBHeHUs, 15 4. ypaBHeHue. dopMmyna KOpHEW | ypaBHeHHsl — TIOJHBIE M HEMOJHBbIE (C HCIOJb30BAHUEM CIPABOYHOM
KBaJpaTHOIO ypaBHEHUs. | UHQOPMAIUN).
*Teopema Buera™. IIpoBoauTh npocreiimue Uccjie 0BAHUS KBAIPATHBIX YPaBHEHUH.
Pemrenne ypaBHeHuH, | Pemath ypaBHeHus1, CBOASIINECS K KBaAPATHBIM, C IIOMOILBIO TPE0Opa3oBaHul U
CBOJSIIMXCA K  KBaJpaTHBIM. | 3aMEHOU MEPEMEHHOI ¢ OMOpoil Ha arOPUTM MpaBUIIA.
[Ipocreitmme npo6Ho- | HabmoaaTts M1 aHAJAM3UPOBATH CBA3b MEXKIY KOPHSIMH U KOA(PPHUIMEHTAMU

paHI/IOHaJ'IBHBIe ypaBHeHI/ISI.
Pemmrenyie TEeKCTOBBEIX 3amad C
TIOMOIIILIO KBaJ[paTHBIX
YpaBHEHUH.

KBaApaTHOT'O YpaBHCHHA.
*TIpuMeHsTh TeopemMy
3a/1a4 (C UCTOJIb30BaHUEM 00pasiia)™.
Pemath TekcTOBBIe 3aJa4yd anreOpanyecKuM CIOCOOOM: MEpPEeXOAUTHh OT
CIIOBECHOH (HOPMYTUPOBKHU YCIIOBUS 3a/laud K aureOpandyeckod MoJenu MyTéM
COCTaBJICHUS ypaBHEHHs (MpU HEOOXOAMMOCTH C HAIPaBJIAIONIEH MOMOIIBIO);
pelIaTh COCTaBJICHHOE YpaBHEHUE; UHTEPIPETUPOBAThH Pe3yiIbTar.

3HAKOMHUTBCSI ¢ HCTOPHEi pa3BUTHS areOphI.

Buera JUIs peleHus

YpaBHeHus u
HepaBeHcTBa. CHCTEMBbI
ypaBHeHu#, 13 4.

JIuHeitHoe ypaBHEHHE C JIBYMsI
NEepPEMEHHbIMH, €ro rpagux,
IIPUMEPHI PEIICHUs YPaBHEHUH B
LENIbIX YHUCIIaX.

Pemenue CUCTEM JIBYX
JINHEMHBIX YPaBHEHUU C JIBYMs
IIEPEMEHHBIMHU. [Ipumepst
pELIEHNs CHUCTEM HEJIMHENWHBIX

ypaBHEHUI c JBYMS
NepEMEHHBIMH.

*I'padmueckass MHTEpIIpeTALUSL
ypaBHEHHUS c JIBYyMsI

Pacno3HaBaTh JuHEIiHbIE YpaBHEHHUSI C IByMS [I€PEMEHHBIMHU.

Crtpouthb rpaduku JTUHEHHBIX YpaBHEHUH, B TOM YHUCJIC MCHOJbL3ys HU(POBbIE
pecypcbl (TIpy He0OXOMMOCTH € OMIOPO HA ATOPUTM YU4EOHBIX JIEHCTBUI).
Pa3znuuare napanienbHble U epeceKaronruecs MpsMble 0 UX YPaBHEHUSIM.
Pematp cucreMbl [JBYX JIMHEHHBIX YpaBHEHHH C JBYMS IE€pPEMEHHBIMH
MOJICTAHOBKOM U CJIOKEHUEM.

Pematp npocreiiime cCUCTEMBbI, B KOTOPBIX OJHO M3 YpPaBHEHUN HE SIBISETCS
JUHEHHBIM TPU HEOOXOMMOCTH C HAMIPABJISIONIECH TOMOIIIBIO.

*TIpuBoauTh rpadpuyuecKyl0 MHTEPNPETALUUIO PEIICHUS YPaBHEHHSI C JBYMS
MEPEMEHHBIMH U CUCTEM YPaBHEHUH C ABYMS NIEPEMEHHBIMH.*

Pemiath TeKCTOBBIE 321a4U aITeOpanyeCcKUM CIIOCOOOM.
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NepeMEHHbIMU u CUCTEM
YpaBHEHUI c JIByMs
TepEMEHHBIMU ™.

Pemenne TEKCTOBBIX 3amad C
IIOMOIIIBIO CUCTEM YPaBHEHHM.

YpaBHeHust

1 HEpaBEHCTBA.
HepasencrBa
(12 9)

UucnoBsle HEpaBEHCTBA M HX
CBOMCTBA.

HepasenctBo c OJHOM
MIEPEMEHHOM. JIuneiinbie
HEpaBEHCTBA c OJHOM

IIEPEMEHHONM M WX pElLICHHE.
Cucremsl TMHEWHBIX HEPABEHCTB
C OJIHOM TIEPEMEHHOM U UX
peuieHue.

N3o6paxenue pelieHus
JIMHEMHOTO HEPAaBEHCTBA M UX
CHCTEM Ha YHCIIOBOM MPSAMOM.

DopMyJIMPOBATh CBOMCTBA YHUCIIOBBIX HEPABEHCTB, MIUIIOCTPUPOBATH HX Ha
KOOPJAWHATHOW IIPSIMOIA.

IIpuMeHATH CBOCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.

PemiaTh NMHEHBIE HEPABEHCTBA C OJHOW TEPEMEHHOW, M300pakaTh pelIeHue
HEpaBEHCTBA HA YMCJIOBOU MPSMOM.

Pematp cuctembl JIMHEHHBIX HEPABEHCTB, H300pakaTb pELIEHHE CHCTEMBI
HEpaBEHCTB Ha YHCIOBOM MPSIMON MPU HEOOXOIMMOCTH C BU3YaJIbHOM OMOPOil.

OyHku. OCHOBHBIE
MOHATHSA, 5 4.

[Tonsatue Qynknuu. OO6macTh
OTIpENeNICHNUs] W  MHOXECTBO
3HaYeHH QyHKuu. CrocoObl
3a1aHusl QyHKITUH.

I'padux dynxkumu. CpolicTBa
dbyHKIMM, WX OTOOpakeHHWe Ha
rpaduke.

Hcnonb3oBarh GyHKINOHATHHYIO TEPMUHOJIOTHIO H CHUMBOJIUKY.

BoeruuciasaTs 3HavyeHuss QYHKIUN, 3a7aHHBIX Gopmynamu (Ipu HEOOXOIUMOCTH
UCII0JIb30BATh KAIbKYJSTOP); COCTABJIATH TAOJINLBI 3HAYEHUH QYHKIINU.
CTtpouth 1o ToukaM rpadpuku QyHKITUH.

OnuckiBaTh cBOiicTBa QYHKINMU Ha OCHOBE €€ Irpa)uyecKoro npeAcTaBieHus npu
HEOOXOIMMOCTH C HAMPaBJISIONIEH MTOMOIIBIO.

Hcnoab3oBarh GyHKIMOHATHHYIO TEPMUHOJIOTHIO H CHMBOJIUKY.

HccnenoBarh npuMepsl rpadrKoB, OTPAKAIOLIUX peabHbIe MPOLECCHI U SIBJICHUS.
IIpuBoAMTH NPUMeEPHI TPOLIECCOB U SBICHUM C 33JaHHBIMU CBOMCTBAMHU.
Hcnonb3oBaTh KOMNBbIOTEPHBbIE MNPOrPaMMbl Ui TMOCTPOEHUS TpaduKoB
GbyHKIMIA 1 U3ydeHHS] UX CBOICTB

Oyukuuu. Yuciossie
¢bysakum, 9 4.

UreHue 1 nocTpoeHue rpapuKoB
¢ynkuuit. Ilpumepst rpaduxos

¢byHKUUH, OTpaXKaAIOLINX
peaJIbHbIE TIPOLECCHI.
OyHKIUH, OTIMCHIBAIOLINE

Haxoauts ¢ nomoumsio rpagpuka QpyHKINN 3HaYeHHE OJJHON U3 paccMaTpUBAEMBbIX
BEJIMYMH 110 3HAYEHUIO JPYroi.

B HecnoxXHBIX cilydastX BIpazkaTh (popMyJioii 3aBUCHMOCTB MEXTY BEIUYHMHAMU.
OnuceIBaTh XapakTep U3MEHEHUS OJJTHOM BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUS

JApyrou
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MPSIMYIO u oOparHyto
MPONOPIHOHAIEHBIE
3aBHCUMOCTH, WX  rpaduku.
IunepOomna.

I'papux QyHxmmm y = X2,

OyHKIMU Y = X2, y = X3, y =

\x, Y = k; *rpadudeckoe

X
pellIeHNe YPaBHEHU U CUCTEM
ypaBHEHUH. *

Pacno3snaBats Buiasl u3ydaeMmbix ¢QyHknuidi. Iloka3siBaTh cXeMaTH4YeCKHU

MIOJIOXKEHHNE Ha KOOPAMHATHOM TIOCKOCTH TpaduKkoB GyHKIUH Buaa: y = X2, y =

X3 -

y = \/X, y = k.
X
Hcnosb30BaTh PyHKIHOHAIBHO-TPa(HUYECKHE NPEACTABICHUSA [T PEILICHUS
Y UCCIIEIOBAHMS YDABHEHUN U CUCTEM YPaBHEHHM.
IIpumensTe nudpposBbie pecypcesl A NOCTPOEHUS TPpadUKOB (QYHKIIMA.

[loBTOpeHne wu
000011€eHME, 6 1.

IToBTOpEHNE OCHOBHBIX TOHATHI
Y METOJIOB KypcoB 7 U 8 KJ1accos,
0000111eHIEe 3HAHU.

I[IpuMeHATH cHOCOOBI CpaBHEHMSI YHCEN, BBIUMCICHUN, MpeoOpa3oBaHUM
BBIPQ)KCHUI, pEICHUS] ypPaBHEHUM.

OcymecTBISITb CAMOKOHTPOJIb BBINOJHIEMbIX JCUCTBUM W CaMOIPOBEPKY
pe3yibTaTa BEIYHCICHUH, PpeoOpa3oBaHUM, MOCTPOCHHIA.

Pemates 3agaum U3 peajibHOM KU3HHU, IPUMEHATh MaTeMaTUYECKUE 3HAHUS IS
peuieHus 3aaa4d U3 Apyrux npeamMeToB.

Pemars TekcTOBBIC 32/1a4H, CPDABHHBATH, BLIOMPATH CMOCOOBI PEIICHUS 3a/1a4H.

Bcero:
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9 KJIACC

HaumeHoBaHue pazaesa
(Tembl) Kypca.
KoJsnyecTBo 4yacoB

OcHoBHOE€ CoacpKaHuE

OcHoBHbBIE BHABI €ATEJIbLHOCTH Oﬁy‘lalOIIll/IXCﬂ

Yuciaa W BBIYHUCICHHUSA.
JleificTBUTENBHBIE YKCIA, 9
q.

ParmmmonansabIe qucia,
*UppannoHalbHbIE 4qucna,
KOHEYHbIE U  OECKOHEUYHbIE

JECATUYHBIE poOu. MHOKECTBO

JIEHCTBUTEIBLHBIX YHUCEIT,
JICHCTBUTEIbLHBIE  YHCIIa  KakK
OeCKOHEUHbIE JIECATUYHBIE
npobu. B3amMHO OIHO3HAYHOE
COOTBETCTBHUE MEX Ty
MHOKECTBOM  JIEMCTBUTEIBHBIX
YUCeN U MHO>KECTBOM
TOYCK

KOOPJIMHATHOM MPSIMOM.
CpaBHeHHE JEHCTBUTEIBHBIX
qucel, apudMeTHIECKHE
NEUCTBYUS C NEUCTBUTEIILHBEIMUA
YHCIIaMH. *

[Tpubmxénnoe 3HAYEHHUE
BEJIUYMHLI, TOYHOCTh
MIPUOJIMKCHHUSL.

Oxpyrnenue uncen. [Ipukunka u
OLlIEHKa pe3yabTaToB

BBIUMCIIEHUH.

Pa3BuBaTh mpejacTaBiIeHHs] O YUCIIAX: OT MHOXECTBA HATYPaJbHBIX YHCEN JI0

MHO’K€ECTBA IEUCTBUTEIbHBIX YHCEI.

O3HAKOMHUTBLCSI C BO3MOKHOCTBIO IPEJCTABJICHUS JIEHCTBUTEIBHOTO YHCIA KaK

OCCKOHEYHOUN JECATUYHOW JApOOH, NPUMEHSTHb JECATUYHBICE TPHUOIUKEHUS

palMOHATIBHBIX U UPPALMOHATIBHBIX YHCEL.

*3anuchIBaTh, CPABHUBATH U YINIOPAI0YMBATH JICHCTBUTEILHBIC YUCTa™.

BopInoiHATHL, codeTas YCTHbIE W TIMCBMEHHBIE TIPUEMBI, apu(MeTHYecKHe

AelcTBUS C pallOHATIbHBIMU YUCIAMU; HAXOAMTH 3HAYCHUS CTENEHEH ¢ 1eIbIMU

MOKa3aTeIsIMU U KOPHEH; BBIYUCJIATH 3HAYCHUS YUCITIOBBIX BEIPKCHH.

I[Moayuurs mnpeacTraBjieHHe O 3HAYUMOCTU  JEHCTBUTENBHBIX

PAKTHYECKOHN AESITEeIbHOCTH YeJIOBEKa.

AHaNM3UpPOBATH U JI€JaTh BHIBObI (II0CIE COBMECTHOIO aHAN3a) O TOYHOCTHU

npUOIMKEeHNS AEMCTBUTEIHLHOIO YUCIIa IPU PELIEHUH 3a1a4.

Okpyrniarh  J1eHCTBUTENIbHbBIE YHCIIA, BBIMOJIHITh  MPUKUAKY
pe3ynbpTaTa

BBIUYHCIICHUH, OLICHKY 3HaYCHHI YHCIOBBIX BBIPAKCHHI.

3HAKOMUTBCS C UCTOPHEH pa3BUTHS MATEMaTUKH.

YHUCCJI B|
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YpaBHeHus U
HEPaBEHCTBA. Y PaBHEHUSA
C OJIHOM mepemMeHHoM, 14
9.

JInneiinoe ypaBHeHue. Pemenue

YpPaBHEHUH,  CBOJSIIMXCA K
JIMHEWHBIM.

KBanpatHoe YpaBHEHHE.
Pewrenne YpaBHEHUH,
CBOJIAIIHXCSA

K KBaJpaTHbIM. buKBampaTHbIC
YpaBHEHUS.

*TIpuMepsl perieHus ypaBHEHUN
TPETbEH W YETBEPTOM CTENECHEU
pasioKeHUEM Ha MHOXKHUTEIN. ™
Pemenne JIpoOHO-
palMOHAIBHBIX YPAaBHEHHI.
Pemenye  TEKCTOBBIX  3ajad
anreOpandeckKuM METOIOM.

OcBauBaTh, 3alIOMHHATH U NPHMEHATH rpauyecKue MeTOAbl IIPU PELICHUU
YPaBHEHUI, HEPABEHCTB U X CUCTEM (IIpX HEOOXOAUMOCTH € OIIOPOM Ha aJITOPUTM
y4eOHBIX JCHCTBUIN).

Pacno3naBarp 1ieinbie U IpOOHBIE YPABHEHMUSL.

Pemath JiMHeliHbIe M KBaJpATHbIe YPABHEHMS, YPABHEHUS, CBOSIINECSA K HUM,
npocreiine ApoOHO-palMOHATIbHBIE YPABHEHMSL.

IMpensaraTe BO3MOXHBIE CIIOCOOBI PEIICHUS] TEKCTOBBIX 3a/1a4y, 00CYKIATh UX U
pemaTh TEKCTOBbIE 3a/1a4K Pa3HbIMH CIIOCOOaMH.

3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTHS MaTEMaTUKU

YpaBHeHuUs u
HepaBeHCTBa. CHCTEMBI
ypaBHeHUH, 14 4.

JIuHeitHOoe ypaBHEHHE C JBYMsI
MIEPEMEHHBIMH U €0 IpaduK.

Cucrema JIBYX JIMHEHHBIX
YpaBHEHUH c JIBYMsI
MEPEeMEHHBIMU U €€ pellIeHue.

Pemenue CUCTEM JBYX
ypaBHEHUH, OJHO U3 KOTOPBIX
JIMHEHOE, a JIpyroe — BTOPOU
CTETEeHH.

I'padmyeckas MHTEpIIpEeTAIHS]
CUCTeMBbl YpaBHEHHMH C JByMs

INCPEMCHHBIMU.
Pemenue TEKCTOBBIX 3aaa4

aJireOpanyeckuM crocoOoM.

OcBanBaTh U NPUMEHSITH IPUEMBI PEIICHUS CHCTEMBI IBYX TMHEWHBIX YpPaBHEHHN
C IBYMSI TIEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHHIA, B KOTOPBIX OJJHO YPaBHECHUE
HE SIBJIICTCSI IMHEHHBIM (10 BU3YyaIbHOM OTOpE).

Hcnoan3oBaTh (QyHKIHMOHATBHO-TpAQUYECKUE TPEACTABICHUS ISl pPelleHust 1
HCCIIeI0BAHNA YPAaBHEHHUH U CHCTEM.

AHAJTU3MPOBATh TEKCTHI 3aa4, pemiaTb HX aNreOpaudyecKkuM CIocoOoM:
NEPEXO/IUTh OT CJIOBECHOW (OPMYJIHMPOBKH YCIOBHUS 3aJaud K ajire0pandecKou
MOJIEJIN ITyTEM COCTABJICHUSI CUCTEMbI YPAaBHEHHI; pelIaTh COCTABICHHYIO CUCTEMY
ypaBHEHHI; MHTEPIIPETHPOBATH PE3YJIbTaT.

3HAKOMHTBCS C UCTOPHEH pa3BUTHUS MaTEMATHKU
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YpaBHeHus u
HEpPaBCHCTBA.
Hepasencrtsa, 16 4.

UucnoBsle HEpaBeHCTBA U HX
CBOMCTBA.

JIuHeliHbIEe HEPABEHCTBA C OJTHOM
IIEPEMEHHOM U UX PELICHUE.
CucreMbl TMHEHHBIX HEPABEHCTB
C OJIHOM TIEPEMEHHOM U HX
pelieHue.

KBanpartHble HepaBeHCTBAa U HX
pelieHue.

Yurarp, 3anMcbiBaTh, IOHUMATh,
HCII0JIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
BoIinosHATh 1peoOpa3oBaHMsl HEPABEHCTB, MCMOJAb30BATDH Uil MPeoOpa3oBaHuUs
CBOICTBA YMCJIOBBIX HEPABEHCTB.

Pacno3HaBaTh JIMHEWHBIEC U KBAIpaTHbIC HEPABEHCTBA.

Pemars nuHEiHBIE HEPABEHCTBA, CHUCTEMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB, BKIIOYAKOIIMX KBAJPAaTHOE HEPABEHCTBO, W pEIIaTh UX; 00CYKIATH
MOJTyYEHHBIE PEIICHMUS.

HN300paxkaTh pelieHre HepaBeHCTBA M CUCTEMbI HEPABEHCTB HA YHCIIOBOM MPSIMOH,

HHTEPIIPETUPOBATH HCPABCHCTBA,

I'paduueckas  wHTEpHpeTanys | 3aMUCHIBATH PEUICHHUE C TOMOIIBIO CHMBOJIOB.
HEPaBEHCTB " cucreM | Pemath KBajipaTHbIe HEPABEHCTBA, HCTIONIB3YA T'papHUECKUE MTPEICTABICHHS.
HEPaBEHCTB c nBymsi | OcBauBaTh M MPUMEHSATh HEPABEHCTBA NMPH PEIICHUH PA3IMYHBIX 33]ad, B TOM
MIepEMEHHBIMH. YHCIIe MPAKTHKO-OPUEHTHPOBAHHBIX.

Oynxyn, 16 4. KBagpatnunass  ¢ynknus, e€ | Pacmo3HaBaTh BHIBI M3y9aeMbIX (YHKIUI; WJIIOCTPUPOBATH CXeMATHYECKH,
rpadux u cpoiictBa. [lapabGona, | 00BSICHATH PACHOJIOKEHHE HA KOOPAMHATHOM IUIOCKOCTH TpaduKOB (YHKIHMA
KOOPJAMHATHI BEPILIMHBI | pyro. y = kx, y = kx + b, ’ y = ax2, y = ax3,
nmapaboyibl, OChb  CHMMETPHUH
mapadoJIbI.
CTeneHHble bynxun Cly = +x, Yy = k B 3aBUCUMOCTH OT 3HauyeHHH KO3(P(PUIUEHTOB; OMHUCHIBATL UX

HATYpaJbHBIMHU TOKa3aTeIsIMH 2
u 3, ux rpaduKu U CBOMCTBA.

I'paduku pynknuii: y = KX,y =
kx + b,,y = axz,y = ax3,y =

Vx, y =k,
X

X

CBONCTBA.

Pacno3naBaTh KBagpaTHUHYO QYHKIUIO TI0 hopmyIie.

I[IpuBoANTH, NPUMePHI KBAAPATUYHBIX 3aBUCHMOCTEH W3 pEAbHOW IKU3HH,

(bU3UKH, FEOMETPUH.

BoIBJIATHL 1 06061maTh 0COOEHHOCTH IpadyKa KBaApaTUUHON QYHKIME Y = ax?

+ bX + ¢ (mpu HEOOXOAMMOCTH C HAIIPABIIAIOIIEH TOMOIIIBIO).

CTpouth M H300pa’kaTh CXeMATHYECKH TpPapUKH KBAJAPATHUYHBIX (DYHKIIHIA,

3aJJaHHbIX (hopMylamMu BUaay = ax?, y = ax? + q,y =a(x + p)2, y = ax2 + bx

+ ¢ (npu HeobxoOouUMOCMU C U3VATILHOU ONOPOLL).

Ananuszuposamo u NPUMEHSAMb  C8OUCMEA UBYYEHHbIX — (yHKYull
0N UX NOCMPOCHUS], 8 MOM HYUCTIe ¢ NOMOWbIO YUDPOBLIX PeCypCos.

53




YwucaoBsie
[OCJIeI0BAaTEeIbHOCTH, 16
q,

ITonsatne YHUCIIOBOU
I1OCJIEJOBATEIBbHOCTH.

3ajaHue  IOCJIEI0BATEIbHOCTH
peKyppeHTHOH  Qopmynoil u
dbopmyIoi N-ro dieHa.
Apudpmernueckas U
reoMeTpuueckas  MpPOrpeccu.
Dopmyitbl n-ro YJIeHa
apudmernueckoit "
T€OMETPUUYECKOW  TIPOrPECCHI,
CYMMBI IIEPBBIX N UJIEHOB.
*Nzo0pakeHune YJICHOB
apudmernyeckoit u
T€OMETPUYECKOM  IPOrpeccHuil
TOYKaMH Ha  KOOPIAMHATHOM
IIJIOCKOCTH.

JIunenHbIi "

SKCIOHEHIIMAIbHBIN POCT.
CnoHbIE TPOIICHTHL. ™

OcBanBaTh W NPUMEHATH WHACKCHbIE OOO3HAYEHUS, CTPOMTH pedeBble
BBICKA3bIBAHUS C HCIOJb30BAHUEM TEPMHUHOJIOIMH, CBS3aHHON C MOHATHEM
MOCJIEZI0BATEIBHOCTH.

AHaau3upoBaTh QOpMylly N-ro 4ieHa MNOCIEA0BAaTEIbHOCTH WM PEKYPPEHTHYIO
dopMyly H BBIYMCJIAATH UICHBI IIOCIEIOBATEIBHOCTEH, 3aJaHHBIX ATHMH
dopmymnamu. YcranaBauBarb 3aKOHOMEPHOCTh B [IOCTPOEHUHU
MOCJIEZIOBATEIBHOCTH, €CIIN BBIITMCAHBI IEPBbIE HECKOJIBKO €€ YICHOB.
Pacno3HaBaTh apu@MeTHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUM MPU Pa3HBIX
crocobax 3a/1aHusl.

Pematp 3amaun ¢ ucnoip3oBaHueM @QOpMyn N-ro wieHa apupMETHUYECKOH U
reOMETPUYECKON MPOTrpeCCuii, CyMMBI IIEPBBIX N YICHOB C ONOPON Ha CIIPABOYHYIO
nHpopmanuio.
*N300paxkaTh
IJIOCKOCTH ™.
PaccmarpuBath npumepbl NpoUECCOB M SIBJEHWH W3 pEaJbHOM JKHU3HU,
WUTIOCTPUPYIOLIUE U3MEHEHUE B apu(PMETUUECKOM TPOTPECCHH, B TEOMETPHUUECKOM
nporpeccuu; *n3obpaxaTh COOTBETCTBYIONTNE 3aBUCUMOCTH rpaduuecku’™.
Pemath npocreiilue 3aga4m, CBA3aHHbIE C YUCIOBBIMU MOCIEI0BATEIBHOCTIIMH,
B TOM YHCJIE 33][a4 U3 PEaIbHOM )KU3HHU C UCII0JIb30BaHUEM LIU(PPOBBIX TEXHOJIOTUN
(?NIEKTPOHHBIX TA0JINII, TPAPUIECKOTO KATbKYISTOPA U T.I1.).

*PemiaTh 3a7jauu Ha CIIO’KHBIE IMPOLEHTHL, B TOM YHCIE 3aJauyd U3 PEaIbHOM
MPAKTUKH (C UCIIOJIB30BAHUEM KaJIBKYJIATOPA).*

3HAKOMHTBCS ¢ HCTOPHUEH pPa3BUTHS MATEMAaTHUKH.

YIJICHBI IIOCJICAOBATCIBHOCTH TOYKaMH  Ha KOOp}IHHaTHOfI

[ToBTOpEeHME, 0600IICHHE,

CUCTEMATU3AIUs 3HAHUH,
18 u.

Yucia u BoIYMCIEHUs (3a1HCh,
CpaBHEHHE, NeCTBUS c
NeCTBUTENbHBIMU YHClIaMH,
YHUCIIOBas MpsMas; MPOICHTHI,
OTHOIICHHUS, POTOPLIUH;
OKpYIJICHHE, npuOIIKeHue,
OIIEHKA; PpEIIEHHE TEKCTOBBIX

OHCpHpOBaTb IHOHATUSAMMU. MHOXECTBO, IIOAMHOXXECTBO, OIICpallMy HaJ
MHO>XKECTBaMH,;, HCHOJIb30BaTh rpaQ)quCKoe npeaACTaBJICHUC MHOXXCCTB IJIA
OIIKMCAaHHUA PCAJIbHBIX IIPOLCCCOB U HBHGHHﬁ, npu pelICcHUMU 3adad H3 OPpYrux
y‘le6HBIX npeaIMCTOB.

AKTyaJII/ISI/IPOBaTI) TEPMHUHOJOI'MI0 U OCHOBHBIC IleﬁCTBHH, CBfI3aHHBIC C
YUCJaAaMHU. HATypaJbHOEC 4YMCIIO, NPOCTO€ M COCTABHOC 4YHCHIA, JOCIUMOCTH
HATYPAJIbHBIX YHCCJI, TMPU3HAKK JCJIUMOCTH, MHNCJI0C YHCJIO0, MOJAYJIb YHCIA,

54




3a1a4 apupMeTUIECKUM
Crocooom).

AnredpanyuecKkue BbIPaKeHHS
(mpeobpazoBanue
anreOpanvyeckux  BBIPAKEHUH,
AOIMYCTUMBIC 3Ha‘-ICHI/I$I).

DyHKUUHA (mocrpoenue,
CBOMCTBa M3Yy4YEHHBIX (PYHKIIMIA;
rpaduueckoe pelieHue

YpaBHEHUH U UX CUCTEM).

OOBIKHOBEHHAs W JecATUYHasl ApOOH, CTaHIApTHBIM BHUA YHUCIa, apu(MeTHUecKHii
KBaJIpaTHBIN KOPEHb.

BbInoJHATH AelicTBUS, CPABHUBATDH M YIIOPSIA0YUBATH YKCIIa, TPEICTABIISTH YUCIIA
Ha KOOPJWUHATHOW NPAMOM, OKPYIJIATH YKCIA; BBINOJHATH NPUKHAKY W OLEHKY
pe3ylbTaTa BHIYUCICHU.

Pemath TekcTOBbIE 3224 apUPMETUIECKUM CIIOCOOOM.

Pemath npakTHYeckue 3aga4m, CoiepsKalie mporeHTh, O, YaCTH, BEIPAKAIOIINE

3aBUCHMOCTH: CKOPOCTb — BPEMSI — PACCTOSIHUE, L[EeHa —
KOJIMYECTBO — CTOMMOCTb, 00BEM pPabOTBl — BpeMsi — IPOU3BOIUTEIHHOCTD
TpyJa.

Pa30uparp peanbHble XU3HEHHBIE CUTyallnd, (OpMy/aIHpPOBATH HX Ha S3BIKE
MaTeMAaTUKH, HaXOAUTh  pELICHHE, MPHUMEHsAs  MaTeMaTU4eCKM  ammapar,
HHTEPNPETHPOBATH PE3YIbTAT

OnepupoBaTh TNOHSATHSAMHU: CTENEHb C IENBIM IIOKa3areseM, apudmeTHuecKuit
KBaJIpaTHBIM KOPEHb, MHOTOWIEH, anredpandeckas Apo0b, TOXAECTBO.

BbINOJHATL OCHOBHBbIe [eHCTBHMS. BBIIONHATH pacdéTel 10  Qopmynam,
npeoOpa3oBbIBaTh LENbIe, JAPOOHO-pAIlMOHATBHBIC BBIPAKEHHUS M BBIPAKEHHUS C
KOPHSIMH, PEaJIN30BbIBaTh Pa3jI0KEHHUE MHOIOWIEHA HA MHOXKHUTEIH, B TOM YHCIE C
UCTIONIb30BaHNEM (OpMYJT Pa3HOCTH KBAaApaTOB M KBaJApaTra CyMMBI M Pa3HOCTH (C
ONOpOH Ha CHpaBOYHYI HMH(OpMAIMIO); HAXOAWTH JIOMYCTHMBIE 3HAYEHUS
HNEPEMEHHBIX JUIs APOOHO-PAIIMOHATILHBIX BBIPAKEHHH, KOPHEH.

MoaeaupoBaTh C TOMOIIbIO (OPMYIT peanbHbIe IPOLECCH] U SBICHHUS.

OnepupoBath mnoHATHAMH. O(yHKIUA, Trpaduk QyHKOUH, HYIH (QYHKIAH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKU BO3pacTaHMsl, yObIBaHN S, HanOOJIbIIIEE 1
HaMMeHbIIIee 3HaUeHHs (DYHKIIHH.

AHaJIM3UPOBaTh, CPaBHUBAThb, O0OCY)KIaTh CBOWCTBa (YHKIUH, CTPOHTH WUX

rpadukH.
OnepupoBarth NOHATHSIMMU: npsiMast POMOPLHUOHATBHOCTS, oOpaTHas
IPOMOPIMOHAILHOCTD, JIMHEHHAas QYHKIMS, KBaapaTuyHas QYHKIUs, mapabona,
rurnepoona.

Hcnonb3oBaTh rpapukm [UIsl ONpEAETICHHS CBOMCTB, IPOLIECCOB M 3aBUCUMOCTEH, IS
pelieHns 3aJad U3 JpYrux y4eOHBIX NPEIMETOB M PEaJbHOW KU3HH;
MO/IeJIMPOBATH C TOMOIIBIO IPA(PHUKOB peasibHbIE MPOLIECCHI U SIBJICHHUSL.

BoipaxaTs popmynamu 3aBUCUMOCTH MEXKAY BEIMUYMHAMM.

Bcero:

102
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7 KIIACC ('TEOMETPHUA)

HaunmeHoBanue OcHoBHOE coxepxaHue OcHoBHBIE BU/BI 1eATEJILHOCTH 00y4aI0IIUXCS

pasaena (Tembl)

kypca. Koamyecrso

4acoB

[Ipocreitmme [Ipocreitmme reoMmerpuyeckrue | ®OpMyJIHpPOBATH OCHOBHBIE IIOHATUS U ONIPEACIICHHUS.
reOMETPUYECKHUE OOBEKTHI: TOUYKH, NpsAMble, Jdyud U | PacmodHaBaTh u3yyeHHbIE TeoMeTpudeckhue GUIypbl, ONpeAedasATb HX
(Gurypsl 1 UX CBOWCTBA. | YIJIbl, MHOTOYT'OJIbHUK, JIOMaHasl. B3alMHOE€ pACIIOJIOKEHHE, BBINOJHATH 4YEepTEX [0 YCIOBHUIO 3anadu (c
N3mepenue CMexHble ¥ BEpPTUKAJIbHBIE YIJIBL. | HCIOJIb30BAHUEM CMBICIOBOM OMOPBI: HABOSIIME BOMPOCHI W/WIIM aJrOpUTMa
F€OMETPUYECKUX PaGora ¢ mpocteiminmMu deprexamu. | yueOHBIX ACHCTBUIN).

Beau4uH, 14 4.

N3mepenne nMHEHHBIX W YIJIOBBIX
BEJIMYMH, BBIYHCIEHHE OTPE3KOB U
YTJIOB.

[lepumerp w  Tomans  Quryp,
COCTAaBJICHHBIX U3 NIPSIMOYTOJIbHUKOB.

IIpoBoaUTH MPOCTEUIIINE TOCTPOEHHUS C MOMOIIBIO IUPKYIIS U IMHEUKH.
HN3MepATH TMHEWHBIE U YTIIIOBBIE BEIMYMHBI TEOMETPUYECKUX U MPAKTHUYECKUX
00BEKTOB.

OmnpeaensiTh «Ha IJ1a3» pa3Mepbl pealbHbIX 00BEKTOB, MPOBOAMTHL I'PyOYIO
OLIEHKY UX Pa3MepOB.

PemaTe 3a1aun Ha BBIYMCIIEHUE JUTMH OTPE3KOB M BEJIMYUH YIJIOB.

PemaTtp 3a7aun Ha B3aUMHOE PACIIOIOKEHHE T€OMETPUUYECKUX QUTYD.
IIpoBoauTh KiIaCCU(PUKAIMIO YITIOB, BBIYMCJIAATH JIMHEHHBIE U YIJIOBbBIE
BEJIMYMHBI, MPOBOJAMTH  HECJOKHbIe  HEOOXOJMMBbIE  JOKa3aTeJbHbIC
pacCyKIeHHUs.

3HAKOMHUTBHCS C UCTOPUEN Pa3BUTHS T€OMETPHH.

Tpeyronbauku, 22 4.

[TonsiTHe O paBHBIX TPEYroJbHUKAX U
MIePBUYHBIE MPEJICTABICHHS O PaBHBIX

Pacno3HaBaTh mapbl paBHBIX TPEYrOJbHHUKOB Ha TOTOBBIX ueprexkax (c
yKa3aHUWEeM MPU3HAKOB) MPU HEOOXOAUMOCTH C BU3YaJIbHON OMOPOH.

(KOHTPYPHTHBIX)  (Urypax. Tpu | BoiBoauTh CIEICTBUS (PAaBEHCTB COOTBETCTBYIOIIMX AJIEMEHTOB) U3 PaBEHCTH
IPU3HAKa PABEHCTBA TPEYTOJIBHUKOB. | TPEYTrOJbHHUKOB.
IIpyu3Haky paBeHCTBA MPSAMOYTONBHBIX | DOPMYJIHPOBATH OTpeJIeNICHUsI: OCTPOYTOJILHOTO, TYNOYT0JIbHOTO,
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TpeyroJbHUKOB. CBOWCTBO MeAHaHbI
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
PaBHOOe/peHHBIE ¥ PAaBHOCTOPOHHHE
TpeyronbHUKU. [IpusHaku u cBolicTBa
paBHOOEIPEHHOTO TPEYrOJIbHUKA.

[IpoTus Oomb1Iei CTOPOHBI
TPEYroJbHUKA JIEKUT OOJBIIUN YIroJl.
[Ipocreitmme HEpPAaBEHCTBA B
TE€OMETPHH. *HepaBeHCcTBO
TPEYTrOJbHUKA. Hepasencrso
JIOMaHOW™.

[IpsAMOYronpHBIM ~ TPEYroONBHUK €
yriaom B 30°.

[lepBbie MOHATHS O T0OKA3aTENbCTBAX B
T€OMETPHH.

IPSIMOYTOJIBHOTO, ~ PaBHOOEIPEHHOI0, PABHOCTOPOHHEIO  TPEYroJIbHUKOB;

OMCCEKTPUCHI, BBICOTHI, MEIMAHBI TPEYTOJIbHUKA; CEPEIUHHOIO IEPIIEHINKYIIpA

OTpE3Ka; IEpUMETPA TPEYroJbHHUKA IIPH HEOOXOIUMOCTH C OIIOPON Ha aJITOPUTM

paBuUiIa.

®opMy/JIHpPOBATh CBOIICTBA W TPU3HAKK PABHOOCIPEHHOTO TPEYroJbHHKA.
Crpouthb uepTexu, pemiaTb 3aJ4a4¥ C [IOMOIIBIO HAXOXKICHHUS pPaBHbIX
TPEYTOJIbHUKOB.

IIpuMeHATH NPU3HAKK PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJILHUKOB B 3aj1auax (¢

HCIIOJIb30BAHUEM CMBICIIOBOM OMOPBI: HABOJSIIKME BOMPOCHI W/MIIM alropuTMa

y4eOHBIX IEHCTBUI).

Hcnonb3oBath 1uppoBbIEe pecypchl AJsS MCCIeI0BAHUSI CBOWCTB M3y4aeMbIX

buryp.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPHH.

[TapannensHbie
MpsiMble, CyMMa yTJIOB
TpeyroJibHUKa, 14 4.

[TapannensHble NpsSMbIE, UX CBOKMCTBA.
Hakpect nexaine, cOOTBETCTBEHHbBIE
u OJIHOCTOPOHHHUE YTJIBI
(oOpazoBaHHBIE TIpH  TEPECCUCHUU
napajuieNIbHbIX IPSIMbIX CEKYILEH ).
[Ipu3Hak mapamnenbHOCTH IPSIMBIX
Yyepe3 paBeHCTBO PACCTOSIHUM OT TOUEK
OJIHOM MPSIMOM O BTOPOM MPSAMOIA.
Cymma  yrioB  TpeyrojbHHKa U
MHOTOYTOJIbHUKA.

Buemnue yriel TpeyroapHuKa

®opMyIHpPOBaTh MOHATHE MAPAJUICTBHBIX MPSIMBIX, HAXOAUTD MPAKTUUYECKHE
PUMEPBHIL.

M3yuath cBoiicTBa yrioB, oOpa3oBaHHBIX MPH IEPECEUECHUH MapalIeIbHBIX
MPSAMBIX CEKYILIEH

IIpoBoauTs n0Ka3aTe/bcTBa. MOPMYJIHUPOBATH TeOpeMy MapajlIeIbHOCTH
JIBYX NPSMBIX C IMOMOUIBIO YIJIOB, OOpa30OBaHHBIX IPH IMEPECEUECHUU ATHUX
MPSMBIX TPETHEU MPAMO.

BbiuncasTe cyMMY YIJIOB TPEYroJIbHUKA U MHOTOYTOJIbHHUKA.

HaxoauTp uncioBble 1 OyKBEHHbIE 3HAUEHUS YTIIOB B TEOMETPUUECKHX 3a/1a4axX
C UCTOJIb30BaHUEM TEOPEM O CYMME YTJIOB TPEYroJIbHUKA U MHOTOYTOJIbHHUKA.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPUH.

OKpyXHOCTb U KpPYT.
I'eomerpuueckue
noctpoenus, 14 4.

OKpyXHOCTb, XOpAbl U ITUAMETPBI, UX
CBOJCTBA. Kacarenbnas K
OKPYKHOCTH. OKpyXHOCT®b,
BrnucaHHas B yrou. *[lonarue o I'MT,
IIPUMEHEHHE B 3ajadax. buccekrpuca
U CEpPEeIMHHBIA MEPHEeHIUKYIAp Kak
reOMETPUYECKHE MeCTa TOUEK™.

@opMyIHpPOBaTh ONpeAedeHHsA: OKPYKHOCTH, XOpHAbl, JHaMeTrpa U
KacaTeJbHOW K OKpyKHOCTH. M3ydaThb uX CBOWCTBA, MPHU3HAKH, CTPOMUTH
YEPTEKH.

Hccaenosarb, B TOM 4HCIIE MCHOJb3ys LHU(PPOBbIE PeCypChl: OKPYKHOCTD,
BIIMCAHHYIO B YI'OJI; UEHTP OKPYKHOCTH, BIIUCAHHOU B YrOJI; PABEHCTBO OTPE3KOB
KacaTeJIbHbIX

*Ucnonb3oBath merox I'MT 11 nokazarenbcrBa TEOPEM O IEPECEUEHUU
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OKpyXHOCTb,  ONHMCAHHas  OKOJIO
TPEYrOJIbHUKA. Bnucannas B
TPEYTrOJIbHUK OKPYKHOCTb.
[Ipocrenmme 3aga4n Ha IOCTPOEHUE.

OMCCEKTPUC YIJIOB TPEYTOJIbHUKA U CEPEANHHBIX NEPIEHANKYISIPOB K CTOPOHAM
TpeyroyibHuKa ¢ nomomuiso ['MT.*

OBiasgeBaTtb NOHATHAMH  BIIMCAHHOM W OIMCAaHHOM  OKPYKHOCTEH
TPEYroJIbHUKA, HAXOAMTh LIEHTPBI 3TUX OKPYKHOCTEH C ONOPOM Ha aarOpuTM
IIpaBUJIa.

Pemiate OCHOBHBIE 3aJa4d HAa IOCTPOEHHE. YIJVIA, PAaBHOIO JAHHOMY;
CEepPEIMHHOTO NEPIECHINKYISApa JaHHOTO OTPe3Ka; MPsIMOU, MPOXOJAIIEN yepes
JAHHYIO TOYKY M MEPHEHAUKYISIPHON AaHHOM NpsSMOM; OMCCEKTPUCHI TaHHOTO
yria; TPEYroJbHUKOB [0 PAa3JIMYHBIM JJIEMEHTaM IpU HEO0OXOJUMOCTU C
HaIPABJISAIONIEH TOMOIIIBIO.

3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSI TEOMETPUH.

[ToBTOpEHME,
000011IeHNEe 3HAHUH, 4
9.

[ToBTOpeHue n 0000MEHNEe OCHOBHBIX
TIOHSATHUN U METOJIOB Kypca / Kiiacca.

PemaTes 3agauM Ha OBTOPEHUE, WLTFOCTPUPYIOIINE CBS3H MEXY Pa3IMUYHbIMY
JacTsMHU Kypca.

Bcero: 68
8 KVIACC

HaumeHoBaHue OcHoOBHOE coiepkaHue OcHOBHBIE BUBI 1eAITEJIbHOCTH 00y4al0uuXxcst

pa3nena (TeMbl)

Kypca. KosinvyecTBo

4acoB

UYerbipéxyronpuuky, | [lapamnenorpamm, ero mnpusHaku u | M300paxaTh M HAXOAUTH HA YEPTEKAX YETHIPEXYTOJbHUKHU PA3HBIX BUAOB U UX

12 4. CBOWCTBA. YactHbie CIIy4au | 3J€MEHTHI.
napayuieorpaMmMoB  (NMPSMOYTOJIbHUK, | POpMYJIMPOBATH OMNpeesieHusi: NapajuieiorpaMma, npsMoyrojibHuKa, poMmoa,
pom0, KBagpaT), WX TMPU3HAKK U | KBaJpara, Tpaneuu, paBHOOOKO! Tpaneuu, IpIMOYTroJbHOM Tpamnenuu.
cBoiictBa. Tpamemus. PaBHoOokas wu | McnmoJib30BaTh NPH pellleHHH NPOCTEHIIMX 3aaa4y NPU3HAKM M CBOWCTBA:
MPSIMOYTOJIbHAs Tpaneuu. napasuieiorpaMma, IpsiMOyroJibHUKa, poM0a, KBajpaTa, Tparneuuu, paBHOOOKOM
*YnBoenne MenuaHsl. LleHTpanbHas | Tpamenuu, NPsSIMOYTOJIbHON Tpamnenuy.
CUMMETpUsT™ IIpumMeHATH MeTOX YABOEHUS MEIWaHbl TPEYrOJbHUKA C OMOPOM Ha aNrOpUTM

IpaBujia.
Hcnoas3oBarh LII/I(l)pOBBIC peCypChl i1 HUCCICAOBAHUSA CBOICTB HN3y4acMbIX

buryp.
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3HAKOMMTBHCS C UICTOPHEN Pa3BUTHA reOMeTPHH.

Teopema @aneca u
TeopeMa 0
IIPONOPLIMOHAIBHBIX
OTpEe3Kax, MOoJ00HbIC
TPEYroJbHUKH, 15 4.

*Teopema @aneca u TeopemMa o
MPONOPIIHOHATEHBIX oTpe3Kax.*
Cpennss JTVHUS TPEYroJIbHUKA.
Tpanenus, e€ cpenHss JINHUS.

*IIponopuuoHagbHbIE OTpE3KH,
IIOCTPOCHUE 4eTBEPTOTO

IIPONOPIMOHAIBHOIO OTPE3Ka.
CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.
[TonoGHbIe TPEYTrOJIbHUKH. Tpu
MpU3HAaKa M0J00MS TPEyroJbHUKOB™.
[IpakTHueckoe NpuMeHEHHE.

IIpoBOoAMTL MOCTPOEHHUS C MOMOIIBIO LUPKYJIS M JMHEHMKHA C HUCIIOJIb30BAHUE
teopembl Paneca M TEOPEMBbl O MPONOPLUUOHAIBHBIX OTpE3KaxX, CTPOUTH
YEeTBEPTHIN MPONOPLUOHAIBHBINA OTPE30K C OIIOPOM HA 3pUTEIIBbHYIO HAIJIAIHOCTD.
HaxoauTh n0n00HBIE TPEYrOJIbHUKM Ha TOTOBBIX 4YepTeXaxX C YKa3aHHEM
COOTBETCTBYIOILIUX IPU3HAKOB IOAOOMSI NPU HEOOXOIUMOCTH C BHU3YaJbHOU
OITOPOM.

Pematp 3aga4u Ha noJ0OHBIE TPEYTOJBHUKH C TOMOIIBIO CAMOCTOSATEIHHOIO

IIOCTPOCHUS YepTekeld U HaXOXKJIEHUS TNOJOOHBIX TPEYrOJbHUKOB IIPU
HEOOXOJUMOCTH C HAMPABIISAIONMIEH TOMOIIIBIO.
I[IpoBoauTs [0Ka3aTebLCTBA C UCIHOJB30BAHMEM IMPU3HAKOB  TOJA00US

HECJIOKHBIX TEOMETPUUYECKUX 3aJ]ad C OTIOPON Ha aJITOPUTM Y4eOHBIX JEHCTBUIA.
IIpuMeHATh TOJy4YEHHBIE 3HAHUSA NPH PEHICHUUM TIEeOMETPHUYECKUX U
MPaKTUYECKUX 33724 TPU HEOOXOTUMOCTH C HAMPABIISIONMIEH TTOMOIIIBIO.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS TECOMETPHH.

IImomane.
Haxoxnenue
Ioniaaei
TPEYTrOJILHUKOB "
MHOTOYTOJIbHBIX
¢buryp. [Tnomamn
nmonoOHbIX uryp, 14
q.

[Tonsatue 00 oOImIEeH TEOPUHU IUIOIIAIH.
DopMyItbl 715 TUTOIIAIN TPEYTOJIbHHKA,
rapajuieorpaMma. *OTHOIICHHE
IJIOMIA/Ied TPEYTOJBHUKOB C  OOIUM
OCHOBAHHUEM WJIN OOILIEH BBICOTOMA.
Breruncinenne — miomaged  CIIOKHBIX
¢uryp uepe3 pazOMeHHE Ha YacTH U
JOCTpOEHUE. ™

[Tnomanu ¢uryp Ha kieryaTo Oymare.

[Tnomamu IO JOOHBIX buryp.
Breaucnenune 1mromaznen. 3amadyd ¢
MPaKTUYECKUM COJEPIKaHUEM.

*Pemienne 3aa4 ¢ IDOMOIILI0O METOIA
BCIIOMOTaTEIBHOMN ILIOIaan.*

OBiageBaTh NepPBUYHBIMH NpeACTaBJIeHHMAMH 00 00miel Teopuu IUIOMAAH
(Mepsl), popMyIHPOBATH CBOICTBA IUIOIIA/IM, BEISICHSITh UX HATJISIHBIN CMBICI.
[TpumensTh GopMyIbl IIOLIAAN TApaJUIeIOrpaMMa, TPEYTOIbHUKA, TPANEIHH C
OTIOpPOM Ha CIPAaBOYHYIO HHPOPMAIHIO.

[IpumeHaTs GOPMYIIBI IJIOLIAIU BBITYKIOTO YETHIPEXYTOJIbHUKA Yepe3 AUaroHaIu
U yroJl MEeX/J1y HUMU C OMOPOil Ha CIIPaBOYHYIO HH(OPMALIHIO.
Haxoaute 1utomamu ¢uryp, u300paKEHHBIX Ha  KIETYaTON
HCIOJIB30BATH pa30HeHNe Ha YaCTH U JJOCTPOCHHUE.

Pa30upars npuMepsbl KCIOIb30BAHKS BCIOMOTATEIbHOM TJIOMIAAN JJIs PELICHHS
FEOMETPUYECKUX 3a/1a4.

HaxoauTsp momaay nogo0HbIX (GUTYp ¢ ONIOPOii Ha CIIPABOYHYIO HH(DOPMAIIHIO.
BoIuncasTh 1I0maaM pa3inyHbIX MHOTOYTOJIBHBIX (DUTYD.

Pemartp 3agaum Ha MIoIaab ¢ IPAKTUYECKUM COJIEP>KaHUEM IOCIIe COBMECTHOTO
aHaJIM3a.

Oymare,

Teopema Iludaropa u
Havana
Tpuronomerpus, 10 4.

Teopema [Mucdaropa, e€ goka3aTensCTBO
u mnpumenenue. OOpaTHas Teopema
[Tudaropa.

OHp CACIICHUC TPUTOHOMCTPHUYICCKUX

®opmynupoBath Teopemy Iludaropa, mcmosb3oBaTh €€
BBIYHUCIICHUSIX.

BrnaneTs NOHATUSAMH TPUTOHOMETPUUECKUX (PYHKLIUHA OCTPOTO yIiia, MPOBEPSTh
UX KOPPEKTHOCTb.

B TPAKTHUYCCKUX
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byHKIMi OCTpOTO yria,
TPUTOHOMCTPUYCCKHUEC COOTHOUICHHA B

MPSIMOYTOJIbHOM TPEYrOJIbHUKE.
OcHoBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO.

CooTHOIIEHHS MEXJy CTOpPOHaMH B
NPSIMOYTOJIBHBIX ~ TPEYrOJbHUKAX  C

yrmamu B 45° u 459; 30° u 60°.

BbiBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B IPAMOYTOJIBHOM
TPEYroJIbHUKE C ONOPO Ha CIIPABOYHYIO UH(OPMAIIHIO.
HccaenoBatb  COOTHOWIEHMS  MEXIY CTOPOHAMM B MPSIMOYTOJIBHBIX

TpeyroypHuKax ¢ yriaamu B 45° u 45°; 30° u 60° ¢ HanpaBistomel moMOIIbIo.
Hcnoan3oBate (QOpMySasl TNPHUBENEHHS W OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKIECTBO IS HAXOXKICHHS

COOTHOIIEHUH MEXIy TPUTOHOMETPHUYECKUMH (DYHKIHSIMHU Pa3IHUHBIX OCTPHIX
VTJIOB € OTIOPOiA Ha CIIPABOYHYIO HH(POPMAIIHIO.

IpuMeHATH MOJTyYeHHBIC 3HAHUS M YMEHUS TPU PEIICHUH MPAKTUYECKHUX 3314
(pu HEOOXOAMMOCTH C OTIOPON Ha AJITOPUTM MPABUIIA).

3HAKOMHTBCS € UCTOPUEH Pa3BUTHS T€OMETPHH.

VYTiBl B OKPYKHOCTH.
Brucannsie Hu
OIMCAaHHBIE
YETBIPEXYTOJIbHUKH.
KacarennHbie K
OKPY>KHOCTH.
Kacanme
OKpYyXHOCTEH, 13 1.

Bnucanubie 1 eHTpagbHBIC YIIIBI, YTOJ
MEX1y KacaTeJIbHOM U XOPJIOH.

Yl Mexay XopJaMu U CeKYIIUMHU.
Brnucannsie u OTIICAaHHBIC
YeThIPEXYTOJbHUKH, WX TPU3HAKH U
cBoiicTBa. [IpuMeHeHHe STHUX CBOMCTB
IpU pEIIeHUH T'€OMETPUYECKUX 3a]ad.
B3anmuoe pacmoJioKEHNe JIBYX
okpyxHocTel. KacaHne oKpyKHOCTE.

®opMyJIMPOBATHL OCHOBHBIC OIPEACICHUS, CBSI3aHHBIE C YIJIaMH B Kpyre
(BMIMCAHHBIN YTOJI, IEHTPATBHBIA YTOJI).

HaxoauTh BIrCaHHBIC YTIIBI, OMUPAIONIUECS HA OJHY AYTY, BBIYMCIATH YIJIBI C
MOMOIIBI0 TEOPEMBI O BIHCAHHBIX YIJIaX, TEOPEMbl O BIHCAHHOM
YeThIPEXYTOJIbHUKE, TEOPEMBbl O IIEHTPAJIbHOM YIJIe MPU HEOOXOJUMOCTU C
BU3YyaJIbHOW OTIOPOIL.

HccaenoBath, B TOM 4HClie ¢ MOMOIIbIO IUGPOBBIX PECYPCOB, BIHCAHHBIE U
OTIMCAHHBIE YETHIPEXYTOJbHUKH, BBIBOJAMTb HX CBOMCTBA W MPU3HAKU IOCIE
COBMECTHOT'O aHaJM3a.

Hcnonb30BaTh 3TH CBOMCTBA M MPU3HAKY NPH PEIICHUH 3a]1au.

[ToBTOpEHME,
000011IeHMEe 3HAHUH, 4
9.

[ToBTOpEHHME OCHOBHBIX TMOHATUUA U
METOJIOB KypcoB 7/ ® 8 KJIaccos,
0000111eHNE 3HAHNI.

Pemiath 3aga4m Ha NOBTOPEHHE, WLITIOCTPUPYIOIINE CBSI3U MEXIY Pa3lInYHbIMU
4acTsIMH Kypca.

Bcero:

68

9 KJIACC

HaumenoBaHue paszjaeiia

(TeMbI) Kypca.
KoandecTBo 4acoB

OcHoBHOE coaepxkaHue

OcHoOBHBIE BH/IbI IEATEJIbHOCTH 00YYAKOIIUXCS

Tpuronomerpus. Teopemsl
KOCHHYCOB U CUHYCOB.

OmnpeneneHre TPUTOHOMETPUUECKUX (QYHKLIUH YIIIOB

ot 0° mo 180°. KocuHyc M CHHYC NMPSIMOTO M TYIIOTO

@®opMyIHpPOBATh  ONpPEAEJeHHs]  TPUTOHOMETPUYECKUX
(GYHKIUI TYNBIX M MPSIMBIX YIJIOB C BU3YaJbHOW OMOPOH.
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Pewrenue TpeyrojabHUKOB,
16 u.

yrna. Teopema kocunycoB. (O6o0ménnas) Teopema
CHHYCOB (C PagMycoM OIIHMCAHHON OKpPYXHOCTH).
HaXO)KI[eHI/Ie JJIMH  CTOPOH W BCJIMYUH  YIJIOB

®opMyIupoBaTh TEOPEMY KOCUHYCOB U TEOPEMY CHUHYCOB (C
paznycoM OIMCAaHHON OKPYXHOCTH).
Pemiath TpeyroibHHKH C OMOPOH HA AITOPUTM YYEOHBIX|

TPEYroJbHUKOB. JIEACTBHM.
dopmyna IO TPEYroJIbHUKA Yepe3 IBe CTOPOHHI | Pemare  mpakTHYeckue  3aJayu, CBOAsALIUecH K
U yroad Mexay HuMmu. QDopmyna IUIOUIAIU | HAXOMKAEHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYroJbHUKA.
YeTHIPEXYTrOJIbHUKA Yepe3 €ro JWaroHald W yroil
MEX Ty HUMH.
[IpakTHyeckoe mpuMeHeHNe TIOKa3aHHbBIX TEOPEM.

[IpeobpazoBanue mnonodus. | *Tlonstue 0 npeoOpazoBaHUM noao6usi. | OcBauBaTh NMOHATHE npeoOpa3oBaHus noao0us.

Metpuueckue COOTHOUIEHUS
B OKpyHOCTH, 10 4.

COOTBETCTBEHHbBIE AJIEMEHTHl MOJOOHBIX  (Uryp.
Teopema o mpou3BeIcHUN OTPE3KOB XOPA, TEOPEMA O
MPOU3BEACHUN OTPE3KOB CEKYIIHUX, TeopeMa o
KBaJpare KacareiabHOW. IlIpuMeHeHue B pemeHun
T€OMETPUUECKHX 3aa9.™

HccnenoBatb OTHOLIECHHUE JIMHEHHBIX JIEMEHTOB QUTYp HpU
npeobpazoBanuu noao6us. Haxoaurs mpumepsl noao0us B
OKpYXKaIOIEH JIEHCTBUTEIBHOCTH.

*BbIBOAUTH METPUUYECKHE COOTHOIIECHUS MEXIY OTpPEe3KaMU
XOpA, CEeKYyIIMX M KacaTelbHBIX C HCIIOJIb30BaHHEM
BIIMCAHHBIX YTJIOB U NOJOOHBIX TPEYrOJbHUKOB.

Pemars reoMerpuueckue 3aladyd M 3aJadyd W3 PeaTbHOU
’KM3HH C HCIIOJIb30BAaHUEM MOJA0OHBIX TPEYrOJIbHUKOB. ™

Bexkropsl, 124.

OmnpeneneHue BEKTOPOB, CIOXKEHHE W Pa3HOCTh
BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIIO.
®U3NYECKUH U TEeOMETPUYECKUN CMBICI BEKTOPOB.
PaznoxkeHne BekTopa MO JABYM HEKOJUIMHEAPHBIM|
BekTOopaM. KoopauHaTel BEKTOpA.

CkaysipHO€ MPOU3BEICHUE BEKTOPOB, €r0 MPUMEHCHHE
JUIS HaXOXKICHUS UTHH U YIJIOB.

Pemenue 3a1au ¢ MTOMOIIBI0 BEKTOPOB.
[IpuMeHeHHEe BEKTOPOB I PELICHUS
KHHEMATHKHA U MEXaHUKHU.

3a71a4

Hcnoab30BaTh BEKTOPHl KAk HANpPaBICHHBIE OTPE3KH,
HCCJIeI0BATH r€OMETPUUYCCKUM (mepemereHue) u
¢buzndeckuii (Ccuiaa) CMBICIBI BEKTOPOB C OIOPOM Ha
BOTIPOCHBIH TUIaH.

3HaTh omnpeleleHUsl CYMMbl M Pa3HOCTH BEKTOPOB,
YMHO>KEHUS BEKTOpa Ha YHCIIO, ucese10BaTh
FEOMETPUYECKU U (PU3UUYECKUN CMBICIIBI ATHX OMEPAIIHA.
Pemiatp reoMerpuueckde 3alaud  C  HCIIOJIB30BaHHUEM
BEKTOPOB.

PacknagpiBaTh BEKTOp MO JBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab30BaTh  CKaJIspHOE  IPOMU3BEJIECHHUE  BEKTOPOB,

BBIBOJIUTH €70 OCHOBHEIE CBOMCTBA.
Borunciasarsb CYMMY, PA3HOCTb H CKAJIIPHOC IIPOU3IBCIACHUC
BCKTOPOB B KOOpAWHATAX.
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IIpuMeHATH CKaJspHOE MPOU3BEICHUE [UIsI HAXOXKICHUS
JUTMH U YTJIOB.

I[eKapTOBI)I KOOp[[I/IHaTI)I Ha
IUIOCKOCTH, 9 4.

JlekapTOBBI KOOPMHATHI TOUEK Ha IJIOCKOCTH.
*YpaBHenue mpsaMoil.*  VYrioBoil KO3 (UIHMEHT,
TAHFCHC  yIVla  HAaKJIOHA,  IapajuleJIbHble |
NEepIEHINKYISPHBIC TTPSIMBIE.

VYpaBHeHUe OKpYyXHOCTH. HaxoxneHune KoopauHat
TOYEK MePECEUCHUST OKPYKHOCTH U TIPSIMOTA.

Metoa KOOpAWHAT TPU PEUMICHHH TE€OMETPUYECKUX
3ajad.

Hcnonbs3oBaHne MeTo/1a KOOPAWHAT B MPAKTUYECKUAX
3amagax

OcBauBaTh NOHATHE NIPSIMOYTOJIBHOW CUCTEMbI KOOPAMHAT,
JIEKapTOBBIX KOOPAUHAT TOUKH.

HccaenoBarb ypaBHEHHE NPSIMOW M OKPYKHOCTH C OIIOPOM
Ha BOIIPOCHBIN IUIaH.

Haxomuts 1ieHTp U painyc OKpYKHOCTH 110 €€ YPABHEHHUIO.
Pematy 3ajauM Ha HaxoXJACHHE TOUYEK MEPECEUCHUS
IPSIMBIX U OKPY)KHOCTEH ¢ IOMOIIbIO METOAa KOOPAHMHAT.
Hcnonb3oBarh cBoOCcTBa yrioBoro ko3dguinenta npsaMoin
IpU pElIeHWH 3ajad, JJIs OIpeNeieHHs] PACIOJIOKEHUS
PSIMOM.

IIpuMeHATH KOOPIUHATHI NIPU PELIEHUH F€OMETPUUECKUX U
MPAKTUYECKUX 3aJad, JIs TOCTPOCHHUS MaTeMaTHYeCKHX
MOJIEJIEH peaTbHBIX 33729 («METOI KOOPIUHATY).
IHoab30BaTbe Il TNOCTPOCHUST W MUCCIEAOBAaHMI
U (ppOBBIMU peCcypcamH.

3HAKOMHUTBCH C UCTOPUEN PA3BUTHS TEOMETPUHN

[IpaBunbHbIE
MHOTOYTOJIbHUKH. JlJTiHA
OKPY)KHOCTH M ILIOMIA/b
Kpyra. Brrancnenue
Iomanei, 8 u.

[IpaBunbHBIE MHOTOYIOJIBHUKH, BBIYMCIEHUE UX
a7eMeHTOB. Uucino m u JjiMHa OKpyKHOCTH. J[mrHa
YTy OKpykHOCTH. Panmannas mepa yria.

[lnomans kpyra u ero »sJIeMEHTOB (CeKkTopa u
cerMeHTta).  Borumcnenwe — miomanedt  Quryp,
BKJIFOYAIOIINX 3JIEMEHTHI KPYyTa.

®opmMyJIHpPOBATH oTIpe/ieNiCHNe MPaBHJIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTH UX 3JIEMEHTHI.

IMonb30BaThCs MOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM
C IMOMOIIBIO NPABWIBHBIX MHOTOYTOJIFHHKOB, OMpeleIsiTh
YHCIIO 7T, JJIMHY AYTH U paJlaHHyl0 Mepy yriia 1mo o0pasiy.
IIpoBoauTH MEpexoa OT paJMaHHON MEpHI yIJla K IpayCHOM
¥ Ha00OPOT 10 BU3YaJIbHOM orope.

OnpeaensiTh IIOLIA/Ib KPYTa.

BoiBoauTh opMyIIbI (B rpaaycHOW M paJiMaHHON Mepe) Ui
JUIMH TyT, TUIOIIA/IEH CEKTOPOB M CErMEHTOB C OINOpPOH Ha
BOIPOCHBIH IUIaH.

Boruucaste 1omanud (Guryp, BKIIOYAIOUUX 3JIEMEHTHI
OKpY)XHOCTHM  (Kpyra) ¢ OHNOpPOil Ha  CIPaBOYHYIO
UH(OPMAILIHIO.

HaxoauTth miionaau B 3a/1a4ax peajqbHOMN KU3HU.
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JIBUKEeHMS TIIIOCKOCTH, 6 4.

*TloHsATHE O ABMKEHUU TUIOCKOCTH.

[TapannensHblil nepeHoc, MoBOpoT U cummetpusi. Ocu
U LICHTPbl CUMMETPHH.

[Ipocreiinye npuMeHEHNsI B PELLIEHUU 3a/1a4™.

Pa3oupars  npumepsl,  WUIIOCTpUPYIOLIUE
JIBUKEHHSI, IECHTPOB U OCEH CUMMETPHH.
®opMyIHPOBATh OIPEAEICHHs IapaJICIIBHOTO IIEPEHOCa,
IIOBOPOTa U OCEBOM CUMMETPUU C BH3YaJIbHOH OIIOPOM.
HaxoanTe HEno BMXHBIE TOUKHU IO 00pasLy.

HaxoauTh HEHTPHI ¥ OCH CUMMETPHIA POCTEHIINX GUTYD TI0
obpasiy.

*TIpuMeHATH MNapavieNbHbI MEPEHOC U CUMMETPHIO TPU
pelIeHnH TeOMEeTpUUYECKUX 3a/1au (pa3doupaTh IpUMEpHI).
Hcnonb3oBaTh 171 NOCTPOEHUS U HCCIEA0BaHUN IM(PPOBBIE
pecypchL.®

IIOHATHUA

[ToBTOpEeHME, 0000IIEHNE 1
cUCcTeMaTH3alus 3HaHuM, 7
q,

[ToBTOpEHNE OCHOBHBIX MOHSTHI U METOJOB KYpCOB
7—9 xnaccoB, 0000IIeHNEe U CHCTEMATH3aIIMs 3HAHHM.

[Ipocreiime reomerpuuyeckue QGUIyppl U HUX
cBolicTBa. M3MepeHne reoMeTpuIeCcKiX BEJITUYHH.
TpeyroabHHUKH.

[lapannenbHble W NEpHEHAUKYISPHBIE  MPSIMBIE.

OkpyxHOCTh U Kpyr. ['eomeTpuueckue MoCTpOEHUS.
VYrael B OKpPYKHOCTH. BriucaHHble W OINHCAHHBIC
OKPYXHOCTH MHOT'OYT'OJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.
YeTbIpEXYTroJIbHUKY.
YEThIPEXYTOJIbHUKU.
Teopema Iludaropa u Hauana TPUTOHOMETPUH.
Pemenue o01mux TpeyroabHUKOB.

[IpaBusIbHBIE MHOTOYTOJIBHUKHU.

[IpeoOpazoBanus miockoctu. JIBwxkenus. IlomoOwme.
Cummertpust.

IImomans. Briuucienue
01I00HBIX QUTYP.
JlexapTOBBI KOOPJIMHATHI HA MJIOCKOCTH.
BekTops! Ha MIOCKOCTH.

Bnucanapie ©W  ommcaHHBIC

miomagen. Ilmomanu

OnepupoBaTh NOHATUSIMU: QUTYpa, TOUKA, MpsAMasi, yro,
MHOTOYT'OJIbHUK, paBHOOEIPEHHBII U  PaBHOCTOPOHHHM
TPEYrOJbHUKH, TPSAMOYTOJbHBIA TPEYroJbHUK, MeAnaHa,
OuccekTpuca M BBICOTAa TPEYroJbHHMKA, Mapajuiesorpamw,
poMO, TPSAMOYrOJIbHUK, KBaApaT, Tpamemus; OKpPYKHOCTb,
KacarelbHasl, pABEHCTBO U M0J00Me PUTYp, TPEYrOJIbHUKOB;
NapaJUIEIbHOCTh W NEPHEHAMKYIIPHOCTh MPSAMBIX, YOI
MEXIy MpSAMBIMH, CHUMMETPUS OTHOCUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA yria, IUIOLIAlb,
epuMeTp.

HUcnoas3oBars (QopmyJbl: IepuMerpa W IUIOLIAAH
MHOTOYTOJIbHUKOB, JIJIMHBI OKPYKHOCTH W IUIOLIAAN Kpyra,
00BbEMa IPSIMOYTOJILHOTO MapalieenuIe/a.

OnepupoBaTh NOHATHSIMH: [PAMOYrOJbHAs CHUCTEMA
KOOPJMHAT, BEKTOpP; MCHOJb30BaTh HTH TOHATHS JiA
MIPEACTABJICHUS JTAHHBIX M PELICHUS 3a/1ay, B TOM YHUCIE U3
JIPYTUX y4eOHBIX IPEIMETOB.

Pemate 3a5a4yM Ha TNOBTOPEHME OCHOBHBIX IOHSTHH,
WUTIOCTPALMIO CBA3EH MEXIy pa3iIn4HbIMU 4YacTSIMH Kypca.
Bei0upaTs MeTOa 111 pelIeHuUs 3aJaun.

Pemars 3a1a4u 13 NOBCETHEBHOM KU3HMU.

Bcero:
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7 KJIACC (BEPOSTHOCTDb U CTATUCTHUKA)

HaunmeHoBanue OcHoBHOE coxepxaHue OcHoBHbBIE BU/BI 1eATEJbHOCTH 00y4aI0IIUXCH
pasaena (Tembl)
Kkypca. Koanuyecrso
4acoB
[IpencraBnenne [IpencraBnenne nanHeix B Tabmuuax. llpaktnueckue | OcBamBaTth Ha 0a30BOM YpPOBHe CHOCOObI TPEJCTABIICHUS

JAHHBIX, 7 .

BBIYMCIIEHUS MO TaOJIMYHBIM AaHHBIM. V3BnedeHue u
WHTEepIpeTanus TaOMUYHBIX NaHHBIX. [IpakTndeckas
pabota «Tabmuib.

I'pacdmyeckoe npeacraBieHne TaHHBIX B BUJIE KPYTOBBIX,
CTOJNIOMKOBBIX (cTOOYAThIX) JuarpamMMm. YUreHue u
noctpoeHue auarpamm. llpumepsl nemorpaduveckux
arpamm.

[IpakTrueckas padota «JlmarpaMMbny.

CTaTHUCTUYECKUX JAHHBIX M UYHCJIOBBIX MAacCHBOB C IOMOIIbIO
TabJIUI ¥ JUarpamMM ¢ MCMOJIb30BaHUEM aKTyaJbHBIX M BaXKHBIX
JTAHHBIX (memorpaduyeckue JIaHHbIE, MPOU3BOCTBO
NPOMBINUIEHHOM M CEJIbCKOXO3SIMCTBEHHOM  MPOJYKLHH,
0OLIECTBEHHBIE U IPUPOIHBIE SBICHMUS).

HN3yuars Meroabl paboThl ¢ TaOIMYHBIMH U TpadUUECKUMHU
MPEJICTAaBICHUSIMU JIaHHBIX C TIOMOIIbIO IIU(PPOBBIX PECYPCOB B
X0/JIe TIPAaKTUYECKUX PaboT (C HAMpPaBJISIONICH TOMOIIIBIO).

OmmcarensHas
CTaTHUCTHKA, 8 4.

UucnoBeie  Habopel. CpemHee  apudMeTHUYECKOE.
Menunana yucioBoro Habopa. Y CTOMYHNBOCTh METUAHBI.
[IpakTuueckas pabota «CpeaHre 3HaUCHUSD.
Haubonpiiee u HauMeHblllee 3HAUEHUS YHUCIOBOTO
Habopa. Pa3zmax.

OcBauBaTh Ha 0a30BOM YpOBHe NMOHATHS: YKHCIOBON HabOp,
Mepa IEHTPaIbHOW TEHACHIMH (Mepa IICHTpa), B TOM YHCIE
cpenHee apupMeTuyeckoe, MeIuaHa.

OnuchbiBaTh CTaTHUCTUYECKHE JAaHHBIE C MOMOIIBIO CPEIHETO
apupmernueckoro W Menuanbl.  Pemarp  3amaum (¢
MCIOJIb30BAHMEM 3PUTEIHLHOM HArJITHOCTU W/WIK BepOanbHON
OTIOPHI)

H3yuarh cBoiicTBa cpeHHUX, B TOM UYHCIE C TOMOIIBIO
u(pPOBBIX PECYpCOB, B XOJi¢ MPAKTUYECKUX PadoT, (C
HAIPAaBIIAIONIEH TOMOIIBIO).
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OcBanBaTrh, Ha 0a30BOM YpPOBHe NOHSITHA. HauOoJiblliee W
HaWMEHbIIIEE 3HAUCHUSI YUCIIOBOTO MacCUBa, pa3Max.

Pemath 3agaum Ha BbIOOp croco0a OMHMCaHUS JAHHBIX B
COOTBETCTBUHU C MPHUPOJION AAHHBIX U IEISIMU HCCIICIOBAHUS (|
HaIPaBJAOIIEH TOMOIIBIO.

Crnyuaiinas
M3MEHYNBOCTD, 6 4.

*CnyvaiiHass U3MEHYMBOCTH  (mpumepsl). YacTtorta
3HQYEHW B  MaccWBe  JaHHBIX. [ pynmupoBka.
I'ucrorpammel.

[Ipaktuueckas padota «CrnydaitHasi “3AMEHUUBOCTH». ™

*OcBanBaTh NOHATHS: YacTOTa 3HAYEHUU B MacCHUBE JIaHHBIX,
rPYNIHUPOBKA JaHHBIX, THCTOTPAMMA.

Crpouts rucrtorpamMmsl o 00pasiy

OcBauBath rpaduyecKkue NPEACTABICHUS pa3HbIX BHJIOB
CIIy4aiilHOM M3MEHYUBOCTH, B TOM YHCJIE C IOMOIIBIO IU(PPOBBIX
pecypcoB, B X0/I€ MPAKTHIECKON pabOThI. ™

BBenenune B Teoputo

*T'pad, BepumHa, pebpo. IlpencraBienue 3amaum c

*OcBauBaTh NOHATHUSA: Tpad, BepmmHa rpada, pedpo rpada,

rpacos, 4 u. nomoiueio rpada. CreneHb (BaJ€HTHOCTb) BEPIIMHBL | CTENEHb (BAJIEHTHOCTH BEPIIMHBI), IENb U LUKIL.
Uucno pébep m cymmapHas creneHb BepmuH. llens u | OcBauBaThL NMOHSITUSI: TIyTh B Tpade, SUIEPOB MyTh, 00XOI
nuki. [1yts B rpade. [lpencraBnenue o cBsa3HocTr rpada. | rpada, OpueHTUPOBAHHBIHN rpad.
O6xon rtpada (sitnepoB myTh). IlpencraBmenune o6 | O6cy:kaaTh pelleHHe 3aJa4d Ha TIONCK CYMMBI CTETCHEH
OPHEHTHUPOBAHHBIX I'padax.™ BepmiuH rpada, Ha TOUCK 00xona rpada, Ha TOWCK TyTeH B
OPUEHTUPOBAHHBIX rpadax ¢ HAMPaBISAIONIEH TOMOIIBIO.
OcBauBaTh cNOCOOBI MPEICTABICHUS 3a7a4 U3 Kypca aireOphl,
FEOMETPUH, TEOPUU BEPOSTHOCTEH, MAPYrUX TMPEAMETOB C
noMouIbpio TpadoB (KapThl, CXEMbl, FIEKTPUUYECKHE IICTIH,
(GYHKIIMOHATBHBIE COOTBETCTBHS) Ha IPUMEpax. *
BepositHocTh u *CnydaliHBIY OTIBIT M CiTy4aiiHOe coObiTHE. BeposaTtHocTs | *OcBanBaTh MOHSTHSI. CIyYalHBIA ONBIT W CIIy4alHOE
4acToTa CAy4alHOro | M dYactoTa coObiTHs. Poib  ManoBepoATHBIX U | COOBITHE, MAaJOBEPOSITHOE M MPAKTUYECKH JOCTOBEPHOE
coObITus, 4 4. MPAKTUYECKU JOCTOBEPHBIX COOBITHI B TPUPOJE U B | COOBITHE.

obmectBe. MoHeTa W wWrpajlbHas KOCTb B TEOpUU
BEPOSATHOCTEU.
[IpakTuueckas pabora «HactoTa BeIIAACHUS Opiay. ™

M3yyaTth 3HaYMMOCTH MAJIOBEPOSITHBIX COOBITHI B NMPHUPOAE H
oOIIecTBe Ha BaKHBIX MPUMEpax (aBapuu, HECUACTHBIE CITy4ad,
3aIIMTa NePCOHABHON MH(POpPMAINH, TIepeiada TaHHbIX).
H3yyaTrs posib KJIACCHMUECKMX BEPOSITHOCTHBIX — Mojieseit
(MOHeTa, UrpajgbHast KOCTb) B TEOPUHU BEPOSITHOCTEH.
Ha6uronath M M3y4aThb YacTOTy COOBITMH B IPOCTBIX
HKCIIEPUMEHTaX, B TOM YHUCIIE C TIOMOIIbIO IIU(PPOBBIX PECYPCOB,
B X0JI€ IPAaKTU4YeCKOH paboThl. *

65



O0001menue,
CHUCTEeMaTH3aIUs
3HAaHUH, 5 4.

[IpencraBnenne naHHbIX. OmnucaresnbHas CTATUCTHKA.
BeposTHOCTB ClTy4aliHOTO COOBITHS.

IHoBTOPSATH H3YyYeHHOE U BBICTPAMBATH CHUCTEMY 3HAHUM.
PemaTtp 3aaum Ha MpeACTABICHUE M OMUCAHUE JAHHBIX C
IIOMOIIBK) HU3YYEHHBIX XapaKTepUCTUK C  HAIpPAaBIIAIOIIECH
[IOMOLIBIO.

OO0cyxaaTh NPpUMeEPBI CITy4alHBIX COOBITH, MaJIOBEPOSTHBIX U
IPAKTUYECKU JOCTOBEPHBIX CIY4YalHBIX COOBITHH, MX pOJId B

IIPUPOJIE U )KU3HU YEJIOBEKA

Bcero:

34

8 KJIACC

HaumeHoBaHue
pa3aesa (TeMbl)
kypca. KosmmuectBo
4acoB

OcHoBHoOeE coxepxaHue

OcHOBHbBIE BHUAbI JCATCJIbHOCTH oﬁyqalonmxcsl

[ToBTopenue kypca 7 | IlpencraBnenue naHHBIX. | [IOBTOPATH M3ydeHHOE M BLICTPAUBATH CUCTEMY 3HAHHH.
Knacca, 4 4. OnucarensHas Pemars 3agaum (0 BU3yaJIbHOM ONOpe) Ha MPEACTABICHUE W ONHCAaHUE IAaHHBIX C
cratuctuka.  CiydaiiHas | MOMOIBIO U3YUYEHHBIX XapaKTEPUCTHUK.
n3MeHUMBOCTh. Cpeanue | Pemiath 3aga4uu (0 BU3yaJIbHOM ONOpeE) HA MPEICTABICHUE TPYNIIUPOBAHHBIX JAHHBIX U
YHICIIOBOro Habopa. OTHMCaHUE CITy4alHON N3MEHUYHBOCTH.
Cnyyaiinbie coObITus. | PemiaTh 3aga4u (Mo BU3yaJILHO# OMoOpe) Ha ONPE/CIICHHE YacTOThI CIyJalHBIX COOBITHIA,
BeposiTHOCTH W YacTOTHL. | OOCYX/JA€HHE TMPUMEPOB  CIy4alHBIX COOBITHI, MAJOBEPOATHBIX M  IPAKTHYECKU
Knaccuueckue MOJIETIN | IOCTOBEPHBIX CIy4allHBIX COOBITUH, UX POJIK B IPUPOJIE U KUZHU YETIOBEKa.
TEOPUU BEPOSTHOCTEH:
MOHETa U  urpajbHas
KOCTb.
OnucarenpHas *Otwiionenus. Jucnepcus | *OcBauBaTh MNOHATHS: JUCIEPCUS W CTaHJAPTHOE OTKIOHEHHE, HCIOJIb30BaTh JTH
CTaTUCTHUKA. YHUCJIOBOIO Habopa. | XapaKTePUCTHKU AJIsi ONTMCAHUSI PACCEHBAHUS TaHHBIX.

PacceuBanue JaHHBbIX,

CTaHI[apTHO € OTKJIOHCHHUC

YuacrBOoBaTH B OﬁcYH(IIEHI/II/I THIOTE3bI 00 OTCYTCTBUH WX HAJIWYHUU CBA3U IO

44, YHUCJIOBOTO Ha60pa. AuarpaMmmaM pacCCUuBaHUA.
I[I/Ial"paMMBI CTpOI/ITb AuarpaMMmbl pacCCUBaHHUA 10 UMCIOMIUMCA HNAaHHBIM, B TOM YHCIIC C ITOMOIIBIO
paCCGI/IBaHI/IH.* KOMIIBIOTCPA (HOCJ’IG COBMCCTHOTI'O aHaJ'II/I3a).*

MHO)KCCTBa, 4y, MHO)KCCTBO, OcBauBaThb NOHITHSL: MHO>KECTBO, JICMCHT MHOXXCCTBA, IIOAMHOXKCCTBO.
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oAMHOXecTBO. Onepanuu
Hag MHOXKECTBaAMMU:
00beIMHEHHE,
nepeceueHme,
JOTIOJTHEHHE.
ornepauun
MHOXECTBaAMMU:
MEPEMECTUTEIBHOE,
COYETaTEeNbHOE,
pacrpenenuTeNnsHoe,
BKJIFOUCHU.

I'paduueckoe
MIPEJICTaBICHIE MHOKECTB.

CBolicTBa
HaJ

BhINOJIHATHL onepanuu HajJ MHOKECTBAMU: 00bEIMHEHHE, TIEpEeCeUYCHUE, TOTIOTHEHHE (T10
obpa3siy).

Hcnonb3oBaTh CBOMCTBA: MEPEMECTUTENBHOE, COYETATEIbHOE,
BKJIFOYEHHS (C MCIIOJIb30BAaHUEM BU3YyaJIbHOM OTIOPHI).
Hcnonab3oBaTh rpaduyueckoe MPEACTABICHHE MHOXECTB IIPH OINKHCAHUU PEaTbHBIX
MPOLIECCOB U SIBJICHUM, MPU PEIICHUH 33J1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M KypCOB (C
UCIIO0JIb30BAaHNEM BU3YaJIbHOU OTIOPHI).

pacnpeienuTenbHoe,

BepositHoCcTh

CITy4aifHOTO COOBITHS,
6 u.

DneMeHTapHbIE COOBITHS.

Cnyvalinbie COOBITHSL.
BbrnaronpusitcTByromue
AJIEMEHTapHBIE  COOBITHSL
BepostHoctn  COOBITHIA.
OnbIThI c
PaBHOBO3MOKHBIMH
3JIEMEHTapHBIMU
coopiTusMu.  CirydaitHbIN
BBIOOD.

[IpakTuueckas padbota
«OIBITEI C

OcBanBaTh Ha 0230BOM YPOBHE NMOHSITHSA: DIIEMEHTAPHOE COOBITHE, CITydaifHOE COOBITHE
KaK COBOKYITHOCTH OJIarOMPHSTCTBYIOIINX JJIEMEHTAPHBIX COOBITHH, PaBHOBO3MOXKHBIC
3JIeMEHTapHBIC COOBITHSL.

PemaTh 3a1auu Ha BHIYHCIICHUE BEPOSITHOCTEH COOBITHIA TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITUH CITy4yallHOTO ONBITa (C WCHOJB30BAaHHEM 3PUTEIBHOW HArJISTHOCTH W/WIH
BEepOATBHOM OTIOPHI).

PemaTh 3a1a4u Ha BBIYMCIICHUE BEPOSTHOCTEH COOBITHIA B OTBITAX C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH, B TOM YHUCJIC C IIOMOIIBI0 KOMITBIOTEpPA (C UCIIOJIb30BaHUEM
3pUTEILHON HATJIATHOCTH W/WJIH BEpOAIIBHOU OTIOPHI).

IIpoBoauTs, M H3y4YaTh OMBITHI C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHSIMHU (C
UCIIOJIb30BaHUEM MOHET, UTPATbHBIX KOCTEH, JPYTUX MoIeNei)
B X0JI¢ TIPAKTUYECKO# paboThI (C UCIOIH30BAHUEM BU3YaJIbHOW OIMIOPHI).

PaBHOBO3MOKHBIMH

3NIEMEHTapHBIMU

COOBITUSIMUY.
Beenenue B Teoputo | *Zlepeso. CpoiictBa | *OcBauBaTh NMOHATHS. JEPEBO Kak rpad Oe3 HuKiIa, BUcAYas BepUIMHA (JIUCT), BETBH
rpa¢os, 4 u. JiepeBa:  €IMHCTBEHHOCTb | JiepeBa, IyTh B JIEpeBe, AUaMETp AepeBa.

yTH, cymectBoBanue | U3yyaTs cBoiicTBa JepeBa: CyIIECTBOBAaHHE BHUCSYEH BEPIIMHBI, €IUHCTBEHHOCTh IyTH

BHUCSYEH BCPIIHMHBI, CBA3b
MCXKY YHCJIOM BCPIIMH U

MCKAY ABYMs BCPpIINHAMH, CBA3b MCKAY YUCIIOM BCPIINH U YUCIIOM pe6ep
YuacTBOBaTH B oﬁcyme}mn pemieHus 3a1a4YM Ha ITIONMCK U IEPECUNCIICHUEC HyTCf/'I B JICPCBC,
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guciom péobep. IlpaBmio
YMHOKEHUs. ™

ompeieJIeHUE YKclia BEpIIUH Wi pédep B epeBe, 00xo1 OMHAPHOTO JepeBa, B TOM YHUCIE C
IPUMEHEHHEM IPABHJIA YMHOKEHHMSL. ™

Cnyuvaitnsie coObiTus, | *IIpoTHBONOIOXKHOE *OcBanBaTh NOHATHS: B3aMHO IIPOTUBOIOJIOKHbBIE COOBITHS, OTIEpA[Ui HaJl COOBITUSIMH,
8 u. coObITHE. Juarpamma | oObeIMHEHME U IlepecedeHre coObIThH, Tuarpamma Jitnepa (Oiinepa—BenHa), coBMecTHbIE
DOiinepa. OObeaUHEHUE U | 1 HECOBMECTHBIE COOBITHS.
IepeceycHue coObiTuil. | U3yyaTh TeopeMbl O BEPOSITHOCTH OOBEAMHEHUS IBYX COOBITHUH ((OPMYIIBI CIIOKECHHUS
HecoBMecTHbIE COOBITHA. | BEPOSTHOCTEH).
dopmyna CIIOXKEHMS | YYAcTBOBaTh B OOCY:KIeHUM pelleHMsl 3a/a4M, B TOM 4YHUCJIE TEKCTOBBIE 3aJlaud Ha
BeposiTHOcTel.  IlpaBuiio | onpeneneHue BeposiTHOCTENH 0OBEAMHEHNS U IEPECEUEHUs COOBITUM € MMOMOIIBIO YUCIOBOM
YMHOKEHUS npsiMOH, Tuarpamm Ditsiepa, GOpMYIIbI CI0KEHUSI BEPOSATHOCTEH.
BeposATHOCTEN. YcinoBHas | OcBauBaTh NOHATHA. IPABWIO YMHOMKEHMS BEPOSITHOCTEM, YCIOBHAs BEPOATHOCTD,
BEPOSITHOCT. HE3aBHUCHUMBIE COOBITHUS JIEPEBO CIy4alHOTO OTIBITA.
HezaBucumbie  coObiTus. | U3yuaTs cBoiicTBa (ONpeiesieHrs1) HE3aBUCUMBIX COOBITHH.
[Ipencrasnenue YuyacTBoBaTh B 00CY:KIeHMH pelIeHUsl 3aJa4d Ha OIpeesieHUE M HCIOIb30BaHHE
CIIy4aiiHOTO HE3aBUCHUMBIX COOBITHIA.
JKCIIEPUMEHTa B  BHUJE | YUACTBOBATh B 00CY:KIeHHHM pelleHHs 3a/a4M Ha MOUCK BEPOATHOCTEH, B TOM 4YHCIIE
nepeBa.™ YCIIOBHBIX, C MCTIOJIb30BAaHUEM JIepeBa CIy4aitHOTO OmbITa. *
O6o0menue, [IpencraBnenune naHHbIX. | [IOBTOPATH N3y4EeHHOE U BHICTPAUBATH CHCTEMY 3HAHMUIA.
cUCTeMaTH3alHs OnucarenpHas Pematy 3amaum Ha TpPEICTaBICHHE W ONHUCAHUE MAAHHBIX C TOMOIIBIO H3YyYEHHBIX
3HaHUH, 4 4. CTaTHCTHUKA. I'padbl. | xapakTepuCTHK (C UCTIONH30BAHUEM BU3YAIILHON OIOPBI).
BepostHOoCTh cimywaitHOTO | *Y4yacTBOBaTh B 00CYKI€HUH pellIeHUs* 3a1a4M C IpUMEHEHHEM rpadoB.
COOBITHSL. Onementsl | Pemiath 3agaum Ha HaXOXXICHHE BEPOSATHOCTU CIYyYaHOTO COOBITHS 1O BEPOSITHOCTSIM
KOMOUHATOPHKHU. JJIEMEHTAPHBIX COOBITHII, B TOM YHCJIE B OMNBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSAMH (C BU3yaJIbHOM OTOPOHA).
*Y4yacTBoBaTh B OOCYKIEHUM PpelIeHUsI* 3aJa4d Ha HAXOXXJICHHE BEPOSATHOCTEH
00BeMHEHUS U TepeceyeHus] COOBITUH, B TOM YHCIIE HE3aBHUCHMBIX, C HCIOJIb30BaHUEM
rpaduuecKkux MpencTaBIeHU U IepeBa cIy4yailHOro OMbITA.
*Y4yacTBoBaThH B 00CY:KIeHHN pellleHUus1* 3aja4u Ha MepevrcileHue KOMOMHAIMM (YucIia
NePECTaHOBOK, YHCJIa COUETAHMIi), HA HAXOK/JICHUE BEpOSITHOCTEH COOBITUH ¢ TPUMEHEHHEM
KOMOMHATOPHKH, B TOM YHCJIIE C UCIIOJIb30BaHUEM TpeyrosubHuka [lackans.
Bcero: 34
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9 KJIACC

HaumenoBanue OcHOBHOe cojiep:kaHue OcHOBHBbIE BH/BI IeSITEJILHOCTH 00Y4YaI0LIUXCS
pasaena (Tembl)
kypca. KoimuectBo
4acoB
[ToBTopenue kypca 8 | [IpencraBnenne  gaHHbIX. | [IOBTOPATH N3ydeHHOE U BHICTPAUBATh CHCTEMY 3HAHUIA.
KJacca, 4 4. OnucarenpHasi cratucTuka. | Pemars 3aga4yu Ha NpeCTaBlIeHUE U OMMCAHNUE JaHHBIX.
Onepanuu Hajx coObiTUsAMU. | PemiaTh 3aga4um Ha HaXOXIEHUE BEPOATHOCTEW OObEIMHEHUS U MepeceueHusi COObITUH, B
HezaBucumocTs coOBITHIA. TOM YHCJIE HE3aBUCHUMBIX, C HCIOJIb30BaHHEM TpaUUecKuX IPEACTABICHUN W JepeBa
CIIy4ailHOTO OIIBITA.
Pemartp 3agaum Ha nepeynciieHne KOMOMHAIMM (YKclia IepecTaHOBOK, YHCIIa COUETaHU),
Ha HAaX0XJIEHUE BEPOSTHOCTEH COOBITHI ¢ MpUMEHEHHEM KOMOWHATOPHUKH, B TOM YHCJIE C
HCI0JIb30BaHKUEM TpeyrosbHuKa [lackans
DneMeHTbI KombOunatoproe mnpaBwio | OcBauBaTh Ha 0a30BOM YPOBHe NOHSITHS. KOMOMHATOPHOE NPABUJIO YMHOKEHHS,
KOMOWHATOPHUKH, yMHO>KeHUs. [lepecTaHOBKH. | ynopsioueHHasl mapa, Tpoilka OOBEKTOB, MEpecTaHOBKa, (pakTopuan dyucia, COYETaHUE,
4y, ®akropuan. CoueraHus | | YUCJIO COUETaHUH, *TpeyronbHUK [Tackams.*
YUCIIO couyeranuil. | Pemiatp mpocreiimme 3agaduM  Ha [EPEUUCICHUE VYIOPSIAOYECHHBIX Tap, TPOEK,
*Tpeyronmpauk  [lackansa.™ | mepeuncienre mepecTaHOBOK U COUETAHUN AIIEMEHTOB Pa3IMYHBIX MHOKECTB (110 00pasiry).
[IpakTnueckas paborta | PemiaTh npocreiimme 3aJauyM Ha MPUMEHEHHUE YMClIa COUYETaHUM B aredpe (CoKpaniéHHoe
«Bpruncnenue yMHOXeHue, OuHOM HproToHA) (¢ HAampaBIIsgIoNIeH IOMOIIIBIO).
BEPOSITHOCTEH ¢ | PemaTp, npuMeHsisi KOMOMHATOPUKY, 33]]a4l HA BBIYUCIICEHHUE BEPOSITHOCTEH, B TOM UUCIIe
HCII0JIb30BaHUEM C TIOMOIIIBIO 3JIEKTPOHHBIX TaOJIUII B XOJI€ MPAKTUYECKON pabOThI (C BU3YaJIbHOM OIMOPOi).
KOMOMHATOPHBIX  (YHKIUH
AIIEKTPOHHBIX TAOJIUI.
I'eomerpuueckas *Teomerpuyeckas *OcBauBaTh MOHSATHE TEOMETPUYECKON BEPOSTHOCTH.
BEPOSITHOCTD, 4 4. BEpOSATHOCTh. Cny4ailHblil | Y4acTBOBATh B 00CY:KIeHHH pellleHUs 3aJa4i Ha HAXOXK/IEHUE BEPOATHOCTEH B OIBITAX,

BBIOOP TOUKH U3 (PUTYpHI HA
IUIOCKOCTH, U3 OTpE3Ka, U3
JYT'H OKPY>KHOCTH.™

MMpCACTAaBUMBIX KakK BBI60p TOYCK H3 MHOTI'OYI'OJIbHUKA, Kpyra, OTpPE3Ka HIN OAYI'U
OKPY’XHOCTH, YUCIIOBOI'O HpOMe)KYTKa*

HcnberTanus
bepnynnu, 6 4.

HcnbiTanue. Yemex wu
Heynava. Cepust HCIIBITAaHUN
10 IIEPBOTO yclexa.
HcnbiTanus bepnymnu.
BepostHoctn  coObITHIT B

OcBauBaTh Ha 0a30BOM YPOBHe NOHSTHS. WCIBITAHHE, DJIEMEHTApHOE COOBITHE B
UCTIBITAaHUH (YCTIEX U Hey/auya), Cepys UCTIBITAaHUN, HACTYIIEHHE TIEpBOTO ycrexa (HeyIaun),
cepus ucnbiTaHuil bepnysmm.

Pemath mpocTeiiime 3a1a4u Ha HAXOXKICHHE BEPOATHOCTEH COOBITUI B CEPUU HCTIHITAHHMA
JI0 TIEPBOTO YCIeXa, B TOM YHUCJIEe C MPUMEHEHUEM (OPMYIIbI CYMMBI T€OMETPUIECKON
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cepuu UCTBITAHUHN | IPOTrpeccuu (C ONIOPOi Ha CIPaBOYHYIO HH(POPMALIUIO).
bepuymnu.  Ilpaktuueckas | PemaTh nmpocreiiniue 3aiayu Ha HaX0XJIEHHE BEPOSITHOCTEH AJIEMEHTAPHBIX COOBITUI B
pabora «HMcnblTaHus | cepuy UCIBITAHUNA bepHYIIIN, Ha HAX0XKACHUE BEPOSITHOCTH ONPEAEIEHHOTO YHCIIA YCIIEX0B
bepnymnmy. B CEpHH UCTIbITaHU bepHysu (¢ BU3yalnbHON OTIOPOi).
H3yuaTs B X0/1e NPAKTHYECKOI PadoThl, B TOM YHUCIIE C TOMOMIBIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTHU B CEPUM MCHBITAHUN bepHyiun
Cnyyvaitnas CnyuvaitHas BenmuuuHa ¥ | OcBOUTH HAa 0a30BOM YPOBHe NMOHSATHSA. CilydaliHas BEJIMYMHA, 3HAUCHHE CIydallHOMN
BEJIMYUHA, 6 4. pacnpeneneHue BEJINYUHBI, pACIIPEIECICHUE BEPOSTHOCTEM.
BEPOSATHOCTEM. H3yuars n 06cyK1aTh IPUMEPHI AUCKPETHBIX U HEMIPEPHIBHBIX CAyYaiiHbIX BEIHUYUH (POCT,

Marematudeckoe OKUIaHUE
U JUCTEpCHUsl CIy4alhHOU

BEJIMYMHBI. [Tpumepsr
MaTeMaTHYECKOTO

0>KMJIaHUS KaK
TEOPETUYECKOTO  CPETHETO

3HAYEHUS BEJINYMHBI.
TTousarue o 3aKkoHe OOJIBIIIUX

YHUCell. N3mepenne
BEPOSITHOCTEN C TMOMOIIBIO
Y4acToT. [IpumeHenue

3aKOHAa OOJIBIIMX YHCEN.

BEC  4YENOBEKa, YHCICHHOCTh  HACEJCHHS, JPyrue  HM3MCHYHMBBIC  BEJIIMYUHBI,
paccMaTpuBaBIIHECS B KypCe CTATUCTHKH ), MOJICTBHBIX CITYIailHbIX BEJIMIHMH, CBSI3aHHBIX CO
CITy9aliHBIMU OTTbITaMHu (OpocaHue MOHETHI, UTPATLHOW KOCTH, CO CITydalfHBIM BEIOOPOM H T.
I.).

OcBauBaTh Ha 0a30BOM YpPOBHE MOHSTHA. MATEMAaTUYECKOE OXKHUIAHUE CIIy4ailHOU
BEJIMYMHBI KaK TEOPETHYECKOE Cpe/Hee 3HAYCHUE, JUCTIEPCHs CIIyJaHOW BEIMYMHBI KaK
aHAJIOT JUCIEPCUU YKCIOBOr0 Habopa.

Pemath 3aga4mM Ha BBIUMCICHHE MAaTEMaTHYECKOTO OKHMJAHUS M JUCIIEPCUH IUCKPETHOU
CIIydaifHOM BEJMYHMHBI [0 33JJaHHOMY PacIpeIeIeHHIO, B TOM YHCJE 3a]1a4, CBSI3aHHBIX CO
CTPaxOBaHHUEM M JIOTEPESIMH (C HAIIPABJISIIOIIEH TIOMOIIIBIO).

3HAKOMMTBCS C MAaTEMAaTHUYECKUM OKUJIAHUEM U TUCIIEpCHel HEKOTOPBIX pacrpesiesieHul,
B TOM YHCJIE pacrlpeesieHusl CIy4aiiHOW BEeTMYHHbI «YUCIIO YCIIEXOBY» B CEPUH HCIIBITAHUM
bepnynnu.

H3yuyarhb 4acToTy COOBITUSI B MOBTOPSIOUIUXCSA CIy4alHBIX OMbBITAX KaK CIy4alHYIO
BEJIMUUHY.

3HAKOMHTBCS C 3aKOHOM OoJibinx ymcen (B ¢opme bepHymnun): mpu O0JbIIOM 4YHCTIE
OTIBITOB YacTOTa COOBITHS OJIU3KA K €T0 BEPOSITHOCTH.

Pematp 3agaun Ha W3MEpPEHHE BEPOATHOCTEH C MOMOIIBIO YAacTOT (C HaIpaBIIsIOIICH
MTOMOIIIBIO).

OO6cy:x1aTh poJib 3aKOHA OOJIBIITNX YKCENT B 000CHOBAHMM YaCTOTHOTO METOJa U3MEPECHHUS
BEPOSATHOCTEM.

OO0cy:x1aTh 3aKOH OOJBIIMX YHUCEN KaK MPOSBICHHUE CTATUCTHUYECKON YCTOWYHBOCTU B
M3MEHUYUBBIX SIBJICHHSIX, POJIb 3aKOHA OOJBIINX YUCEN B IPUPOJIE U B KHU3HU YEIIOBEKA.
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O06o061IeHNE U

[IpencraBinenue  aHHBIX.

HOBTOPHTL HN3Yy4YCHHOC U BBICTPAUBATh CUCTEMY 3HAHUIA.

KOHTPOJIb, OnucarenpHas craTUCTUKA. | PemiaTh 3aa4u Ha pe/ICTaBICHUE U OMIMCAHUE TAHHBIX.

10 1. BepostHocts  cnydaiiHoro | Pemath 3ajaum Ha HaxoXKJIEHHUE BEPOSTHOCTEW COOBITHH, B TOM YHCJIE B OMbBITaxX C
COOBITHSL. DJIEMEHTHI | PABHOBO3MOKHBIMH ~ AJIEMEHTApPHBIMU ~ COOBITHSIMH, BEPOSTHOCTEH OOBEIUHEHUS U
KOMOWHATOPHKH. MepeceueHus] COOBITUN, BBIYUCIATH BEPOSTHOCTH B OIBITaX C CEPUSMHU CIIy4alHBIX
CnyuaiiHple BEJIMYMHBI W | UCTIBITAHUN
pacrnpeieneHusl.

Bcero: 34
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