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[TpuoputeTHbIMH LIETIMU O0yUEHUSI MaTeMaTUKe B 5—6 Kiaccax sSBISIOTCS:



e 1pojonkKeHue (OPMUPOBAHMUS OCHOBHBIX MAaTeMAaTHUYECKUX TMOHATHH (4MClo, BeIMYMHA,
reoMeTpuueckas Gurypa), o0ecreqrBaOnUX MPEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO
00pa3zoBaHus 00yJArOITUXCS;

® pa3BUTHE MHTEIUICKTYaJIbHbIX W TBOPUYECKUX CIIOCOOHOCTEH OOyyaromumxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, HHTEpECca K U3yUEHUIO0 MaTEMaTHKU;

e [0/BeJeHUE OOY4YalOIIMXCS Ha JOCTYITHOM JJii HHUX YPOBHE K OCO3HAHHMIO B3aHMOCBS3U
MaTEMaTHKU U OKPY>KaIOIEro Mupa;

e (opmupoBaHue (YHKUMOHAJIBHOM MaTeMaTH4YEeCKOW TIPAaMOTHOCTH: YMEHHUS pacro3HaBaTh
MaTeMaTH4eCKue OOBEKThl B PEATbHBIX KU3HEHHBIX CUTYalHsIX, MPUMEHSITh OCBOCHHBIC YMEHHS IS
pelIeHUs TPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJIyYEHHbIE PE3yIbTaThl U OLIEHUBATh
UX Ha COOTBETCTBUE MPAKTUUYECKON CUTYyalUH.

OcHOBHBIE JIMHUHM COJIEpKaHUS Kypca MaTeMaThku B 5-6 kiaccax — apudmeTudeckas
U TeoMeTpuyecKas, KOTOpbIe pa3BHUBAIOTCS MapajuleNbHO, KaKJash B COOTBETCTBUU C COOCTBEHHOMH
JIOTHUKOM, OJHAKO, HE HE3aBHCUMO OJHA OT JPYrod, a B TECHOM KOHTAKT€ W B3aUMOJCHUCTBUU. Takxe B
Kypce MaTeMaTHK{ MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMHU ajreOphl M OMUCATENbHON CTATUCTHKHU.

N3ydyenne apupmMeTHuyeckoro marepuajia HauyMHAaeTcs CO CHUCTEeMaTH3alMd U PAa3BUTUS 3HAHUN
0 HaTypalbHBIX 4YHCIIaX, MOJYYCHHBIX Ha YPOBHE HaAdambHOro ooOmero ooOpasoBanus. [Ipu sToM
COBEpUICHCTBOBAHNUE BBIYHUCIUTEIBHON TEXHUKM U (OPMUPOBAHHUE HOBBIX TEOPETUYECKUX 3HAHHM
COUETAeTCs C Pa3BUTUEM BBIYHUCIUTENHHON KYJIbTYpPhI, B YACTHOCTH C 00YYEHHEM MPOCTEUIITUM MpHEMaM
MPUKHUIKA ¥ OLEHKH pe3yJIbTaTOB BBIUUCICHHHA. V3yueHne HaTypalbHBIX YHCEN TPOJODKaeTcs B 6
KJIacce 3HAKOMCTBOM C HaYaJIbHBIMU MOHSATUSMH TEOPUU JACIIUMOCTH.

Hayano n3ydyenus oObIKHOBEHHBIX U JECATHUHBIX Ipo0eil OTHECEHO K 5 Kilaccy. DTO MEpBbIi ATan B
OCBOCHMH JIp0o0eii, KOrja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU MJICSIMH, OHATHAMU TeMbl. [Ipu 3TOoM
paccMoTpeHHe OOBIKHOBEHHBIX JpoOeil B MOJHOM OOBEME MPEAIIECTBYET H3YyUEHHUIO JAECATUYHBIX
Apo0el, 4To 11e1eco00pa3HO € TOYKM 3pPEHHUs JIOTMKU M3JIOKEHHUs] YMCIOBOM JMHMHM, KOTJa IMpaBUiia
NEHCTBUM € EeCATUYHBIMU JIPOOSMHU MOXKHO OOOCHOBATh Y€ HM3BECTHBIMU AJITOPUTMAMU BBIMOTHEHUS
NEHCTBHUM ¢ OOBIKHOBEHHBIMU JIPOOSMU. 3HAKOMCTBO C JCCATUYHBIMU IPOOSMU PACIIUPUT BO3MOKHOCTH
JUIs. TIOHMMaHUs OOYyYaroUIMMHCS MPHUKIAJHOTO MPUMEHEHHsS HOBOW 3alUCH IMpPU U3YYEHHUU JPYTUX
MPEeIMETOB U MPU MPAKTUIECKOM HcTonb3oBaHuu. K 6 kiiaccy oTHECEH BTOpOI 3Tamn B U3YyYEHHUH ApoOeH,
/1€ IPOMCXOUT COBEPILIEHCTBOBAHNE HABBIKOB CPaBHEHMsI U NpeoOpa3oBaHusl ApoOel, OCBOEHHE HOBBIX
BBIUMCIUTENBHBIX AITOPUTMOB, OTTAUMBAHUE TEXHUKU BBHIYUCICHHM, B TOM YHUCIIe 3HAUEHUN BBIPAXKEHHH,
collepKalluX U OOBIKHOBEHHbIE, M JECATHUYHbIE JpOOH, YCTAaHOBJIEHHUE CBSI3ed MEXAy HHUMH,
paccMoTpeHHre MpUEMOB pellleHusl 3a7ad Ha ApoOu. B Hauane 6 kimacca MPOUCXOIUT 3HAKOMCTBO C
MOHSTHEM IPOLIEHTA.

OcoOeHHOCThI0O M3YYECHHS MOJOKUTEIbHBIX U OTPULIATEIbHBIX YHCEN SIBISIETCS TO, YTO OHHM TaKkKe
MOTYT paccMaTpUBaThCs B HECKOJIBKO 3TanoB. B 6 kimacce B Havane nzydeHus TeMbl «[lomoxxuTtensHbie U
OTpUIIaTEeNbHBIE YHUCIa» BbIAeNseTca noareMa «llempie ymcrna», B paMKax KOTOPOHW 3HAKOMCTBO C
OTpULIATEIbHBIMM YHUCJIaMU W JIEUCTBUSMU C TIOJOKUTEJIBHBIMU M OTPULATEIIBHBIMU  UYHCIAMHU
MIPOMCXOUT Ha OCHOBE COJIEPKATENBHOTO MOAX0/1a. JTO MO3BOJISET HA JOCTYITHOM YPOBHE O3HAKOMHUTD
o0y4aroluxcsl MPakKTUUYECKH CO BCEMU OCHOBHBIMHU IOHSTHSIMH TE€MbI, B TOM YHUCIIE€ U C TNpaBUIAMH
3HAKOB MpPH BBINOTHEHUH apU(PMETHUECKUX JeHCTBUM. M3ydeHHe palMOHAIbHBIX YHCEN Ha 3TOM He
3aKOHYHTCS, a OyAET MPOJAOHKEHO B Kypce anreOpsl 7 Kiacca.

[Tpu oOyueHuu peleHuIo TeKCTOBBIX 3a/1a4 B 5—6 Kilaccax MCMONb3YIOTCS apupMeTuyecKrue Npuémbl
pemenus. Ilpu oTpaOoTKe BBIUMCIMTENBHBIX HABBIKOB B 5—6 Kjlaccax paccMaTpHUBAIOTCS TEKCTOBbBIE
3alaydl  CIEAYIOIIMX BHUIOB: 3aJaud Ha [JBWXKCHHE, Ha 4YacTH, Ha TMOKYIKH, Ha paboTy H
MPOU3BOIUTENILHOCTh, HA MPOLEHTHI, HA OTHOWEHHA W nponopuuu. OOyuarommecss 3HAKOMITCS C
npuéMaMy pelieHusl 3agad nepe0opoM BO3MOXKHBIX BapHaHTOB, ydarcs padoTaTh ¢ HHQpOpMaIUei,
MpPeICTaBICHHON B (hopMe TaOIUI MITA JHATPAMM.

B nporpamme yuebHoro kypca «MaTtemaTHkay MpeaycMOTpeHO (GOpMUPOBAaHKE MPOIEIEeBTHUYECKIX
anreOpandeckux TNpeAcTaBiIeHWd. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIa B 3aBUCHMOCTH OT
MaTeMaTHYeCKOro KOHTEKCTa BBOAMTCS MOCTENEHHO. byKBEHHas CHMBOJHMKA IIHPOKO HCIOIb3yeTCs
MpeXae BCEro I 3allUCH OOIMX YTBEPXKICHWA M MpeIoKeHUi, (GopMmys, B YacTHOCTH s
BBIUMCJICHHS] TEOMETPUUECKHUX BEIHUYNH, B KAUECTBE «3aMECTHUTEISD» YUCIIa.
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B nporpamme yueOHoro kypca «MaremaTnka» MpeacTaBieHa HArJIsgHAs T€OMETPHs, HalpaBIeHHAs
Ha pa3BUTHE 00PA3HOTO MBIIIICHUS], TPOCTPAHCTBEHHOTO BOOOPAKEHMSI, N300pa3UTEIBHBIX YMEHUN. DTO
BaXKHBII 3Tall B M3YYCHUU I'€OMETPHH, KOTOPBIA OCYIIECTBIISETCS HA HArJISIHO-PAKTUYECKOM YpPOBHE,
OINMPAETCS Ha HATISITHO-00pa3HOe MBINUICHHE 00y4Jaronmxcs. boibmas poias OTBOIUTCS MPAaKTUIECKOM
NesITeIbHOCTH, OTIBITY, HKCIEPUMEHTY, MO/JICJIMPOBAHUIO. OO6yuatomuecs 3HAKOMSTCS
C TEOMETPHUYECKUMH (PUTYypaMH Ha TUIOCKOCTH M B MIPOCTPAHCTBE, C UX MPOCTEHIINMI KOH(PHUTYpaHsIMH,
yuyaTcsi M300pakaTh WX HA HEJIMHOBAaHHOM M KiIeT4aTroil Oymare, paccMaTpUBalOT HMX MpocTeiinne
cBOlicTBa. B mpomecce W3ydeHUs HArMSAHON TEOMETPHH 3HAHUS, TOJTYYCHHBIC OOYYaroIIUMECS Ha
YPOBHE HauaJIbHOT0 001Iero 00pa3oBaHus, CHCTEMATU3UPYIOTCS U PACHIMPSIOTCS.

CornacHo yyeOHOMY IJIaHy B 5—6 Kjlaccax M3ydaeTcsi MHTETpUPOBaHHBIN npeamer «MaTtematukay,
KOTOPBIN BKJIOYaeT apu(phMETHUECKUI MaTepuall U HarjsAHyl0 T'€OMETPHUIO, a TaKXkKe MPOIeIeBTHUECKUE
CBEJICHUS U3 alreOphl, DJIEMEHTHI JIOTHKH U Hadaya ONMCcaTeIbHON CTaTUCTHKH.

Anrebpa sIBIsieTCsS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOI'O 00IIero oOpa3oBaHUs: OHAa 00ecreunBaeT
W3yYeHHUe NPYTUX JUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHUE
HE00X0IUMO ISl TPOJOJDKEHUs 00pa30BaHUs U B TOBCEAHEBHOW >kKu3HHU. Pa3zButHe y oOydaromiuxcs
HAy4YHBIX MPEACTABIEHUN O MPOUCXOXKACHUM M CYIIHOCTH anredpamdeckux alOcTpakiuuii, crocobe
OTpaKEHHMsI MaTeMaTHYeCKOM HayKoW SBJIEHUH M TpoLeccOB B TNpUPOAE U OOLIecTBE, PpOJHU
MaTEeMaTHYEeCKOTO MOJEIMPOBAaHMS B HAYYHOM TMO3HAHWHU U B MPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO
HAy4YHOTO MHPOBO33PDEHHUS M Ka4eCTB MBIIUICHHUS, HEOOXOAMMBIX JUIS aJanTallid B COBPEMEHHOM
mudpoBoM obmecTBe. M3yuenne anreOpbl oOecrieuyMBaeT pa3BUTHE YMEHHWs HaOIIOaTh, CPaBHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBATh CBOM JIEHCTBHS M BBIBOABI, (OPMYJIHpOBATH yTBepxkaeHHs. OcBoeHHe Kypca aireOpbl
o0ecrieunBaeT Pa3BUTHE JIOTUYECKOTO MBIINIICHUS OOYYaIOIIMXCSA: OHU HMCHOJNB3YIOT NIEIyKTHBHBIC H
MHAYKTUBHBIE PAacCyXJeHUs, 0000IIeHNe U KOHKpEeTH3aluio, abcTparupoBanue u a"ainoruto. O0yuyeHue
anreOpe MpearnonaraeT 3HauuTeIbHBI 00BEM CaMOCTOSITEIEHON JIESTENBHOCTH 00yYaroIiXCsl, TTO3TOMY
CaMOCTOSITENIFHOE PEUICHUE 33124 SIBIISICTCS peaiu3aliell eI TeIbHOCTHOTO MMPUHIUTIA 00yIeHUsI.

B crpykrype mporpammbel y4eOHOro Kypca «AunreOpa» Ui OCHOBHOTO oOmiero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJCPKATeNbHO-METOANYECKHEe JHHHUU: «UHuciaa W BBIYUCICHHSY,
«Anrebpanyeckue BBIpRKEHUS», «YpaBHEHMS M HepaBeHCTBa», «DyHkuum». Kaxmas wu3 3THX
COJIePKATEIBHO-METOJUUECKUX JIMHUM pa3BUBACTCS HA TPOTHKEHHHM TPEX JIET HU3YyUEHHs Kypca,
B3aUMOJICHCTBYSI C JPYTMMH €ro JMHHAMH. B Xoae wu3ydeHHs yd4eOHOro Kypca OOyYarommMCs
MPUXOJUTCS JOTHYECKH PaCCykKIaTh, HCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M € 3TUM B
nporpamMmy y4eOHOro Kypca «Amredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEICTaBICHHBIE BO
BCEX OCHOBHBIX paszelax MaTeMaTH4eCKOro O0pa3oBaHMSA M CHOCOOCTBYIOIIME  OBJIAJICHHIO
00y4YaroIIMMHUCS OCHOB YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. CopmepikaTenbHOW M CTPYKTYPHOM
0C00EHHOCTBIO Y4eOHOTO Kypca « Anredpay SBISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne JmHMM «Yuciaa ¥ BBIYHCICHUS» CIY)KAT OCHOBOHM /ISl JajbHEHIIET0 W3y4YECHUS
MaTeMAaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONMIMXCS JIOTMYECKOTO MBIIUICHUS, (OPMHPOBAHUIO
YMEHHSI TIOJIb30BAaThCSl ITOPUTMAMH, a TaKXKe NMPHOOPETEHHIO NMPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX
JUIsl TIOBCETHEBHOM KM3HHU. Pa3BUTHE MOHATHS O YMCIIE HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
CBSI3aHO C PpAIMOHAIBHBIMH ¥ HPPAIMOHAJIBHBIMU YHCIaMH, (OpMHpPOBAaHHEM MPEACTaBICHUN O
JeHCTBUTENIFHOM YHCJE. 3aBepIIeHHEe OCBOCHHUS YHCIIOBOW JIMHUM OTHECEHO K CpeIHeMy ooiemy
00pa3oBaHMIO.

Conepxanue OBYX anreOpandecKux JHMHUN — «AnreOpandeckue BhIPAXEHUS» U «YPaBHEHUS U
HEpaBeHCTBa» CHOCOOCTBYeT (OPMHPOBAHHIO Yy OOydaroIIMXCsl MaTeMaTH4ecKoro — armapara,
HEOOXOAUMOTO JUIS PEIIeHHs 3a/1a4 MaTeMAaTUKU, CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3agay. Ha ypoBHe ocHOBHOTO o00mero oOpa3oBaHusi y4eOHBI MaTepuad TPYHIHPYETCS BOKPYT
palMoOHaNbHBIX BBIpAXKEHUH. AnredOpa EMOHCTPUPYET 3HAYCHHE MAaTeMaTHKH Kak s3bIKa JUIs
MOCTPOCHUSI MaTeMaTHYeCKUX MOJIeJIel, ONMCaHUs MPOLECCOB M SBJICHUH peanbHOro mMupa. B 3amaum
o0yueHHs anredpe BXOAAT TaKKe JallbHEHIIee pa3BUTHE allTOPUTMHUECKOTO MBIIUICHUS, HEOOXOUMOTO,
B YaCTHOCTH, Ul OCBOCHHS Kypca MH(POPMATHKH, M OBJIAJCHUEC HAaBBIKAMH JIEAYKTHBHBIX PACCYXKICHUH.
[IpeoOpa3oBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET pPAa3BUTHUIO BOOOPaKEHUsS, CIOCOOHOCTEH K
MaTeMaTH4ecKOMY TBOPUYECTBY.



Conepxanve (QyHKIHMOHAIBHO-TpahUUECKON JIMHUU HAlEJIeHO Ha TNOJy4YeHue OOydyarolUMUCs
3HAaHUN O QYHKOMSIX KaK BaKHEHIIEH MaTeMaTHUeCKOM MOJCIM ISl ONMUCAHWUS W HCCIICIOBAHUSA
pa3HOOOpa3HbIX MPOLIECCOB M SIBIEHUH B mpupoje U olmectBe. M3yueHne marepuana crocoOCTBYeET
pa3BUTHIO y OOY4YaIOIIMXCSl YMEHHsI HCIOJb30BaTh pa3JIMYHbIE BbIPA3UTENIbHBIE CPEJICTBA SI3bIKA
MaTeMaTUKH — CJIOBECHbIE, CHMBOJMYECKHE, TIpauuecKkue, BHOCUT BKJIaX B (OPMHPOBAHUE
MIPEACTABICHUH O POJIM MATEMATUKHU B PA3BUTHM LIMBUIM3ALNHN U KYJIbTYPBI.

CornacHo yueOHOMY Iu1aHy B 7-9 Kiaccax u3ydaercst yueOHbIH Kypc «AsreOpa», KOTOPBIN BKIIOUAET
CJIEyIOIME OCHOBHBIE pa3/ielibl cojiepikaHus: «Uucna u BeIYMCIEHUSY, « AJIredpanyeckue BhIPAKEHUS»,
«YpaBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

I'eomeTpuss Kak OAMH M3 OCHOBHBIX PA3ZCIIOB IIKOJIBHOM MaTeMaTHUKH, MMEIOIIMM CBOEH LIEJIBIO
o0ecrneynTh M3y4eHHE CBOMCTB M pa3MepoB (Uryp, UX OTHOLIEHMH M B3aMMHOE PpaCIOJIOXKEHHE,
ONMMPAETCS HA JIOTMYECKYIO, JOKA3aTeIbHYK JIMHMIO. LI€eHHOCTh H3ydeHHs TI'€OMETPUHM Ha YpPOBHE
OCHOBHOTO 00I1ero oOpa3oBaHUs 3aKiI0YaeTcss B TOM, YTO OOyYarolMHCS Y4YUTCS IPOBOAUTH
JIOKA3aTeJIbHbIE  PACCy)KJIECHHs, CTPOUTh JIOTMYECKHE YMO3AKJIIOUYEHHMs, JOKa3blBaTb MCTHUHHBIC
YTBEPXKIECHUSI M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAMTH PACCYXKACHHUS «OT MPOTHBHOTO,
OTJIMYATh CBOICTBA OT MPU3HAKOB, (DOPMYIHPOBATH OOPATHBIE YTBEPKIACHHUS.

BTtopoil nenbro u3yueHus reoMeTpuu SIBJIAETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA MPU PElICHUH
KaK MaTeMaTUYEeCKHUX, TaK U MPAKTHUECKUX 3aJ[ad, BCTPEUAIOIINXCS B pealibHON >ku3HU. OOydarommuiics
JOJKEH HAY4YUThCSl OMPEAENUTh T€OMETPHUECKYI0 (UTypy, OMHCaTh CIOBaAaMH JaHHBIA YepTEX WIH
PUCYHOK, HalTH IJIONIAa[b 3€MEJBHOTO Y4acTKa, PACCUATATh HEOOXOIMMYIO UTMHY ONTOBOJIOKOHHOTO
kabenst wunm TpeOyemble pa3Mmepbl Trapaxa [Uisi aBTOMOOWIS. JTOMY COOTBETCTBYET BTOpas,
BBIYMCIINTEIbHASA JIMHWS B W3y4eHUU reomeTpud. [Ipm pemeHum 3amad NpakTHYECKOrO Xapakrepa
00y4aroIMiCsl yUUTCS CTPOUTh MAaTEMAaTUYECKUE MOJIEIH PEaTbHbBIX JKU3HEHHBIX CUTYyallUid, TPOBOAUTH
BBIYMCJICHHS M OLIEHNUBATh A/IEKBATHOCTh IIOJIy4EHHOT'O pe3yJIbTaTa.

Kpaiine BaxHO MOoAu€pKUBaTh CBSI3U T'€OMETPUU C APYTUMHU YUEOHBIMH MpEAMETaMU, MOTUBUPOBATH
WCTIOJB30BATh OIPENCICHUSI TEOMETPUYECKUX (HUTyp W TOHATHH, JIEMOHCTPUPOBATH IPUMEHEHHUE
MOJIyYeHHBIX YMEHUI B (pU3MKe U TEeXHHKE. JTU CBS3M Hambosee spKo BHIHBI B TeMax «BekTopsi»,
«TpuroHomerpuyecKre COOTHOMIEHUs», «MeToa koopanHaT» u «Teopema Iludaropay.

YueOusiii kypc «l'eomeTpus» BKIIOYAeT CIEAYIOIIHE OCHOBHBIE pa3felibl  COJAEp>KaHUS:
«['eomerpuueckne GUTypbl U HUX CBOHCTBa», «/3MepeHHE TeOMETPHUYECKHX BEIHYUHY», «JlekapToBBI
KOOpJIUHATHI Ha IIOCKOCTIY, «BeKTopbl», «/IBrkeHus miockocTiy, «[IpeodpasoBanus mogoous».

B coBpemeHHOM 1M(POBOM MHpE BEpPOSTHOCTh M CTAaTUCTUKA HPUOOpETaroT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOYKH 3pPEHHsS NPAKTHUECKUX MPHUIOKEHUH, TaK U HUX POJIM B 00pazoBaHUW,
HE0O0XOIMMOM KaXKI0MY 4eJIoBeKy. Bo3pacTaer uncio npodeccuii, mpu oBIaJeHUHd KOTOPBIMH TpeOyeTcst
xopoiasi 6a3oBasi MOJATOTOBKAa B 00JAacTU BEPOSITHOCTH M CTAaTHCTHUKH, Takas MOJITOTOBKA Ba)KHA JUIS
MIPOAOIDKEHHUS 00pa30BaHuUs M ISl yCIIEIIHOW MPO(pECCHOHATTBHON Kapbephl.

Kaxxzip1il 4esnioBek MOCTOSIHHO NMPUHKUMAET PELIEHUs HA OCHOBE MMEIOIIMXCS Y HEro AaHHbIX. A JUIs
00OCHOBAHHOTO MPHUHSATHUS PEIICHUS B YCIOBUSAX HEAOCTATKA WIJIM M30bITKa MHPOPMAIMKA HEOOXOIUMO B
TOM YHCJIE XOPOIIO chOPMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUUECKOE MBILIUICHHUE.

HiMeHHO TI03TOMY OCTpPO BCTaja HEOOXOIUMOCTh CPOPMHUPOBATEH Y 00yHAOIIHUXCS (PYHKIIMOHAIBHYIO
IPaMOTHOCTbH, BKJIIIOYAIONIYIO B ce0s1 B KAUeCTBE HEOTHEMIIEMOI COCTaBJISIONIEH YMEHUE BOCTIPUHUMATD U
KPUTHYECKH aHAJTU3UpOBaTh HH(OPMAIMIO, TPEACTABICHHYIO B pPa3JIMYHBIX (opmax, MOHMMATh
BEPOSITHOCTHBIM XapaKTep MHOTMX pealbHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH IMPOCTEUILINE
BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM KypCe€ C OCHOBHBIMHU MPHUHIMIIAMU cOOpa, aHalIu3a U MPeICTaBICHHS TaHHBIX
W3 pa3inuHbBIX cdep KU3HU OOIIeCTBA M TOCYIapcTBa MPHOOIIAET O0ydYaromUXcsl K OOIIEeCTBEHHBIM
uHTepecaM. V3ydeHne ocHOB KOMOWHATOPWKM pa3BHMBAaeT HAaBBIKM OpraHu3alldu mepedopa u mojacuyéra
Yrcia BAPHAHTOB, B TOM YHCJIE B MPUKIIAJHBIX 337a4aX. 3HAKOMCTBO C OCHOBaMH TEOPHH IpadoB co3AaET
MaTemMaTHueckuii GyHaaMeHT A GOpMUPOBAHUS KOMIIETEHIMM B 00J1acTH UHDOPMATUKH U TUGPOBBIX
TeXHONOTHH. [Ipy M3y4eHUU CTATUCTHKU U BEPOSTHOCTH OOOTAIIAIOTCS MPEACTABICHUS OOYYaIOUINXCS
O COBpPEMEHHOW KapTHHE MHpa U METOJax €ero HcCleJoBaHus, (POpPMHUpPYETCs] MOHUMAHUE POJH
CTaTUCTHKH KaK MCTOYHMKA COIMAJbHO 3HAYMMOM WHGOpPMAIMKM U  3aKJIAJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOI'O MBILIUICHHUS.



B cooTBeTcTBHM C NaHHBIMH LETISIMH B CTPYKType HpOrpaMMbl yueOHOro kypca «BeposTHOCTh
Y CTAaTHCTHKa» OCHOBHOTO 00IIEeTr0 00pa30BaHUs BBIICICHBI CIEAYIONINE COJACPKATEITBHO-METOINIECKUE
muHuu:  «[IpencraBneHre JaHHBIX W ONUCAaTelIbHAs CTAaTUCTHKA», «BeposTHOCTB», «OIeMeHThI
KOMOWHATOpHKN», «BBeZieHne B TeOpHIO TpadoBy.

Conepxanue nmuauu «llpeacraBieHne JaHHBIX U ONUCATEIbHAs CTATHCTUKA» CIY>KUT OCHOBOM IS
(¢bopMUpOBaHHS HAaBBIKOB pabOThl ¢ HHPOpMALUEil: OT YTEHUS W UHTEpIpeTalud HHPOpMAaIUH,
MPEJCTaBICHHON B Tabnuax, Ha AMarpaMmax u rpadukax, 10 coopa, NpeACcTaBiIeHUs U aHAIN3a JaHHBIX
C WCIIOJIb30BAaHHEM CTAaTHCTHUYECKUX XapaKTEPUCTHK CPEIHHX M paccenBaHus. Paboras ¢ maHHBIMH,
oOyyaroliyecsi y4yaTcs CUMTBIBATh M HWHTEPHPETHPOBATH JlaHHBIC, BBIJBUTaTh, AapryMEHTHPOBATh
Y KPUTHKOBAThH MPOCTEHIINE THIIOTE3bI, Pa3MBIILIATh HaJ (PaKTOPaMH, BBI3BIBAIOIIMMHI W3MEHYHUBOCTb,
Y OLICHMBATh UX BIMSHUE HA pacCMaTpUBaeMble BEJTMUMHBI U POLIECCHI.

NHTynTMBHOE NIPENCTaBICHHE O CIy4allHOM W3MEHYMBOCTH, HCCIEJOBAaHUE 3aKOHOMEPHOCTEHN
U TEHJCHUUH CTAaHOBUTCS MOTHBMPYIOLIEH OCHOBOW MJIsi M3y4eHHUs TeOpuu BeposTHocTeil. boisbiioe
3HaYCHWE UMEIOT TPAKTHYECKUE 3aJaHUs, B YaCTHOCTH OMNBITHI C KIACCHYECKHMMH BEPOSTHOCTHBIMHU
MOJICIISIMU.

[ToHsATHE BEPOSATHOCTH BBOAMTCS KaK Mepa IMPaBIONOA00Us CilydailHOro coobitus. Ilpu m3ydeHun
yueOHOro Kypca oOydaroluecs 3HAKOMSTCS C MPOCTEHIIMMU METOAAMHU BBIYMCIICHHUS BEpOSITHOCTEH
B CIIy4allHBIX OSKCIIEPUMEHTAaX C PaBHOBO3MOXKHBIMH DJIEMEHTAapHBIMH HCXOJaMH, BEPOSATHOCTHBIMHU
3aKOHaMM, IO3BOJIAIOIIMMM CTaBUTh M pelIaTh Oojiee CIIOKHBIE 3a7a4d. B ydeOHbI Kypc BXOIAT
HayvaJbHbIC MPEJICTABICHHUS O CIYYaHBIX BEIMYMHAX U X YHUCIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaIOIIUXCS C MHOXXECTBAMHU
Y OCHOBHBIMH OTI€PALMSMHU HaJ MHOXKECTBAMH, PACCMATPHUBAIOTCS TIPUMEPHI TPUMEHEHHUS ISl pPEIICHUs
3aj1a4, a TaK)Ke UCIIOJIB30BAHUS B APYTHX MAaTEMAaTHYECKUX Kypcax M y4eOHBIX peMeTax.

B 7-9 xnaccax uzyuaercs yueOHbIN Kypc « BepoSITHOCTh M CTaTUCTUKA», B KOTOPBIN BXOIAT pa3/ieibl:
«[IpencraBneHne JaHHBIX U OMHUCATENbHASI CTATUCTUKAY, «BeposSTHOCTBY, «31eMEHThI KOMOMHATOPHKIY,
«BBenenue B Teopuro rpadoBy.

MecTo nmpenMera B y4eOHOM IJIaHe

Ha wu3yuenune yueOHOro kypca «Maremarukay otBogurcs 340 waco: B 5 kimacce — 170 gacos (5
4acoB B HeZIeN0), B 6 kiacce — 170 yacoB (5 4acoB B HEJIEINIO).

Ha usydenne yueOHOTrO Kypca «Anredpa» otBoautcst 306 wacoB: B 7 kiacce — 102 yvaca (3 gaca B
Hezento), B 8 kimacce — 102 yaca (3 yaca B Hezeno), B 9 kinacce — 102 vaca (3 gaca B HeJento).

Ha uzyuenne yueOHoro kypca «I'eomerpusi» otBoautcst 204 vaca: B 7 kiacce — 68 vyaco (2 waca B
HeZento), B 8 kiacce — 68 yacoB (2 yaca B HeZleN0), B 9 kiacce — 68 4yacoB (2 4aca B HEJIETIO).

Ha m3ydenne yueOHOro Kypca «BepostHocTs u ctatucTukay orBoautcsi 102 vaca: B 7 ximacce — 34
yaca (1 yac B Henenro), B 8 kimacce — 34 yaca (1 yac B Henenro), B 9 kinacce — 34 yaca (1 yac B Hezednto).

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS I[POI'PAMMBbI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUA

JJUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yJabTaTbl  OCBOGHHS  NIpOrpaMmbl  ydyeOHOTO  Kypca  «MaremaTuka»
XapaKTEePU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHME:

MPOSIBJICHUEM MHTEpEca K MPONUIOMY M HACTOSILIEMY POCCHIICKOM MaTEeMaTHUKH, LEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKCHUSM POCCUHUCKMX MATEMaTUKOB M POCCHUMCKOM MaTeMaTHYECKOW UIKOJIbI,
K HUCIIOJIb30BAHUIO 3TUX JOCTHKEHUI B IPYTUX HAyKaX U MPUKIATHBIX cepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJTHEHHUIO 00S13aHHOCTEH rpakJIaHWHA U Peallu3alliu €ro MpaB, MPEACTaBICHHEM
0 MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYp, SBICHUH, TNPOIECAYD
TPaXAaHCKOrO 0O0IIecTBa (HAmpuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHHIO 3TUYECKUX
mpo0JieM, CBS3aHHBIX C TPAKTHYSCKUM MPUMEHCHHEM JOCTIKCHHH HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B AESITEIIBHOCTU YUYEHOTO;

3) TpyZ10BOE BOCTIMTAHME:



YCTAaHOBKOM Ha AaKTUBHOE y4YacTH€ B pPEHIEHMM MPaKTUYECKHX 3aJad MaTeMaTH4eCKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MATEMaTHYECKOTO OOpa30BaHUs Ha MPOTSHKCHUH BCEH KU3HU
JUISL YCIEIIHON MpOo(heCCHOHATBHON NIEATENBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOEHHEM HMHIMBUIYAJIbHOW TPAaeKTOpUU 00pa30BaHUS U KMU3HEHHBIX IUIAHOB C yUETOM
JMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOe BOCIUTAHME:

CIIOCOOHOCTBIO K JMOIMOHATBHOMY M AICTETHMYECKOMY BOCTIPHUSATHIO MATEeMAaTHYECKUX OOBEKTOB,
3a/1a4, PeIICHUH, PacCyKICHNI, YMEHHUIO BUJIETh MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MIO3HAHMSL:

OpHCHTaHHCﬁ B ACATCIIBHOCTU Ha COBPCMCHHYIO CUCTEMY HAYYHBIX HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHEBIX
3aKOHOMEPHOCTSIX Pa3BUTH YENIOBEKa, MPUPOABI U OOIIEeCTBA, MOHUMAHUEM MAaTeMaTUYeCKOW HAYKH Kak
Cq)epbl JeJIOBEUECKOU JACATCIIbHOCTH, DTAIlOB eé Pa3sBUTHUA W 3HAYUMOCTU IJId pa3BUTUA LIUBUIIW3AIUU,
OBJIQJICHHEM SI3bIKOM MaTE€MaTUKM M MAaTeMaTHYeCKOM KyJbTypol KaK CpeICTBOM IIO3HAHUS MUDA,
OBJIAICHHUEM HpOCTeI\/'IHH/IMI/I HaBBbIKaAMU HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH,

6) ¢usnyeckoe BocnUTaHHE, (POPMHPOBAHUE KYJLTYPbI 3I0pPOBbSI H 3MOLMOHAJILHOIO
Osaromosyqus:

TOTOBHOCTHIO TPHMEHSTh MaTeMaTHUeCKWe 3HaHUS B MHTEpPEecax CBOErO 3[0POBBS, BelICHUS
3I0pOBOTO 00pa3a >KU3HU (370POBOE THUTAaHHUE, COAJIAHCUPOBAHHBINM pEXUM 3aHIATHH U OTHbIXA,
perymsipHas ¢u3nyeckas aKTUBHOCTH), C(hOPMUPOBAHHOCTHIO HaBbIKa pedIEKCHU, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY U TAaKOTO K€ MpaBa APYyroro 4eJoBeKa;

7) 3K0J0rNYeCcKOe BOCTIUTAHME:

OpHeHTaHHCﬁ Ha MPUMCHCHUEC MAaTEMATUICCKUX 3HaHUHI IJId pCIICHUA 3a1a4 B oOJractu COXPAaHHOCTH
OKpYyXKarollei cpeapl, IUIAHWPOBAHMUS TOCTYNKOB M OLEHKM HMX BO3MOXXHBIX TOCIEICTBUN IS
OKPY’KaIOIIEeH Cpellbl, OCO3HAaHMUEM TIJIO0ATBHOTO XapaKTepa JKOJIOTHYECKHUX MpoOJIeM U IMyTed HX
pelIeHus;

8) ajanTanus K M3MEHAIONIUMCS YCJIOBUSIM COUMATbHOW M MPUPOIHOM Cpebl:

TOTOBHOCTBIO K JIGHCTBUSM B YCIOBUSIX HEOINPEAENEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4YC€PE3 MPAKTUYCCKYIO NCATCIBHOCTh, B TOM YHMCJIC YMCHUC YUUTBHCA y APYIrux J'IIOI[Cf/i,
MpHOOpETaTh B COBMECTHOM IeATEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIUU U3 OTbITA IPYTHUX;

HEOOXOIMMOCTBIO B ()OPMHPOBAHUU HOBBIX 3HAHWH, B TOM 4HUCIie (HOPMYITUPOBATH HJIEH, TTOHSITHSA,
TUMOTE3bl 00 OOBEKTaxX M SBICHUSAX, B TOM 4YHCIIE paHEee HEM3BECTHBIX, OCO3HABaTh JAE(UIIUTHI
COOCTBEHHBIX 3HAaHUI 1 KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIlHIO, BOCIPUHUMATh CTPECCOBYIO CHUTYALMIO Kak
BBI30B, TPEOYIONINI KOHTPMEpP, KOPPEKTUPOBATh MPHHUMAEMbIE PEIICHUsI U ACUCTBUS, (OPMYIHPOBATH
Y OLICHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHbIE YHHBePCcATIbHbIE YUeOHbIE JeliCTBUS

Ba3oBble Jlornueckue necTBus:

® BBIABISITH U XapaKTEPU30BATh CYIIECCTBEHHBIEC MPU3HAKM MAaTEMAaTHUYECKUX OOBEKTOB, MOHATHH,
OTHOIICHUN MEX]y MOHIATUAMH, (OPMYIUPOBATH ONPEEICHUS TOHATHH, yCTaHABINBAThH CYIIECTBEHHBIH
MPU3HAK KJacCU(UKAIIMN, OCHOBAHUS JJI1 00OOIIEHUS U CPAaBHEHUS, KPUTEPUHU TIPOBOJIUMOTO aHAIN3a;

e BOCIpUHUMATH, (GOPMYIUPOBATH W  NPeoOpa3OBbIBATh  CYXKACHUSA:  YTBEPIUTEIbHBIC
" OTpHULATCIIbHBIC, CAMHUYHBIC, YAaCTHBIC U 06HII/I€, YCJIOBHBIC,

® BBIABISITH MATEMATHUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEYHs B (DaKTax, MaHHBIX,
HAOMIOACHUSAX W YTBEPXKICHHSAX, Mpeularatb KPUTEpUU JUIS  BBIABICHHS 3aKOHOMEpPHOCTEH
Y IPOTHUBOPEUHI;

e JenaTh BBIBOJABI C HCIOJIb30BAHHUEM 3aKOHOB JIOTUKH, JAEAYKTHUBHBIX M HUHIYKTHUBHBIX
YMO3aKJIIOUCHHUM, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

e paszbupaTh JOKa3aTeIbCTBA MATEMATHYCCKUX YTBEPXKACHUH (NPSMbIE W OT MPOTUBHOTO),
OpOBOAUTL CaAMOCTOATCIIBHO HECIOXHBIC [JOKa3aTCJIbCTBA MATECMATHUYCCKUX (I)aKTOB, BBICTPAanNBATh
apryMEHTaIUIO, PUBOIUTH IPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBAThH COOCTBEHHBIC PACCYK/ICHNS,



e BBIOMpaTh CHOCOO pemieHus Y4eOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BAapHUAHTOB PEIICHUS,
BBIOMpaTh HarOOJIee OIXO AN ¢ YYETOM CaMOCTOSITEIIBHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciaenopareabcKue AeiicTBHS .

® UCIONB30BaTh BOMPOCHI KAaK MCCIENIOBATENbCKUI HWHCTPYMEHT TMO3HaHUA, (HOpMyIHpoBaTh
BOIIPOCHI, (PUKCUPYIONIUE IPOTHBOPEUYHE, NPOOJIEMYy, CaMOCTOSTEILHO YCTaHABIMBATH HCKOMOE
U AaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

® TMPOBOAWTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IUIAHY HECIIOKHBIM IKCIEPUMEHT, HEOOJBIIOE
HCCIE0BAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro oOBbeKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy CO00ii;

® CaMOCTOSITCIEHO (POPMYJUPOBaTh OOOOIMICHUS ¥ BBIBOJABI IO pPE3yJbTaTaM IPOBEIEHHOTO
HAONIO/IEHUsI, KCCIEAOBaHUs, OLIEHUBATh JOCTOBEPHOCTh IMOJNYYEHHBIX pPE3YyJbTaTOB, BBIBOJOB
1 0000IIEHIH;

® [IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH IMPEINOJIIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanmeii:

® BBIABJIATH HENOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAIMH, AaHHBIX, HEOOXOAMMBIX [
pelICHUS 3a]1a9H;

e BBIOMpaTh, aHAJTU3UPOBATH, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIMIO PA3TUYHBIX
BHUJIOB ¥ (DOPM MpeACTaBICHUS;

e BEIOMpaTH POopMy mpeAcTaBlIeHUs HHPOPMAIMK U WUTFOCTPUPOBATH peliacMble 3a7aud CXeMaMH,
auarpaMMmamu, HHOUM rpaduKoil U uX KOMOUHAIMSIMU;

® OICHUBATh HANEKHOCTh HWH(OOPMALMKM 10 KPHUTEPHUSM, TNPEUIOKCHHBIM —yUUTEIEM WU
c(hopMyITMPOBaHHBIM CAMOCTOSTEILHO.

KoMMyHuKAaTHBHBIE YHHBeEpPCcAIbHbIE YUeOHbI€ e CTBHUS:

® BOCHPUHUMATH U (POPMYIUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSMHU U ISJISIMH OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOK) TOYKY 3pPCHHSI B YCTHBIX WM MUCHBMEHHBIX TEKCTaX, JaBaTh
MTOSICHCHHSI 110 XOJ1y PeIICHHS 3a/1a9l, KOMMEHTHPOBATh MOJIyICHHBIN PE3yJIbTaT;

® B X0Je 00CYXCHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOU TeMbI, MPOOJIEMBI, peraeMoin
3a/layd, BBICKA3bIBATh WJCH, HAICJICHHBIE HA TIOUCK PEUICHUS, COIMOCTABIATH CBOH CYXKICHHS
C CYXJICHHSAMH JPYTdX YyYaCTHHKOB JWajora, OOHApYXHUBaTh pa3IMude H CXOJCTBO ITO3UIIHH,
B KOPPEKTHOH opme GopMyITUpOBATh PA3HOTIIACHS, CBOM BO3PAXKCHHUS;

® TIPCICTABIATh PE3YJbTaThl PEIICHUS 3aJadd, OJKCICPUMEHTA, WCCIICIOBaHUS, TIPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (PopMaT BBICTYIJICHUS C Y4YETOM 3a/lad TMPE3CHTAMd U OCOOCHHOCTEH
ayJIMTOPUH;

® [IOHMMATh M MCIOJB30BaTh MPEUMYIIIECTBA KOMAHHOW ¥ MHAWBUIYAJTLHON pabOThI IPH pelICHUN
y4e0HBIX MAaTEeMAaTUICCKUX 3a/1a4;

® [PUHUMATH IEJIb COBMECTHOH JIEATEIHHOCTH, IUIAHUPOBATH OPTaHU3AIHMIO COBMECTHOU PabOTHI,
pacmpenenartb BUAbl padoOT, MOTOBapHUBAThCA, OOCYXKIATh MPOLECC U Pe3yibTaT paboThl, 0000maTh
MHEHHS HECKOJILKUX JIIOJICH;

® yYacTBOBATh B I'PYIIOBLIX (hopMax paboThl (0OCYKIeHUsI, OOMEH MHEHUSMHU, MO3TOBBIE IITYPMbI
U JPyTHE), BHINIOIHATH CBOIO YacTh paOOThI M KOOPAMHHUPOBATH CBOU JICHCTBUS C IPYTHMMH YJICHAMH
KOMaH/IbI, OIICHMBATh KA4eCTBO CBOETO BKJIaJia B OOMIMK MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHMOJCHCTBHS.

PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranu3anusi:

® CaMOCTOSITEILHO COCTAaBJSATh IUIAH, aJTOPUTM pEIIeHHUs 3adaud (WM €ro 4acTh), BhIOMpATh
Croco0 pemieHus ¢ y4éTOM HMMEIOIIUXCS PecypCcoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yIETOM HOBOM HH(DOpMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

® BIAJCTh CIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOIISA TMpolecca W pe3ylibTaTa pPeleHUs
MaTeMaTUYECKOH 3a1a4H;



® [IPEIBUICTH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIICHUU 3a/1a4H, BHOCUTH KOPPEKTHUBbI
B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJCHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIbHOCTU IMOCTABICHHOMN LENH U YCIOBUIM, OOBSICHATH
MPUYMHBI TOCTHKEHUS MU HEAOCTH)KCHUS IIeNTH, HAXOAWTh OUIMOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

K xonyy obyuenus 6 5 knacce obyuarowuiics noayuum cieoyrowue npeomMemHule pe3yibmamabl.

Yucna v BbIYMCICHUA

[ToHnmMaTh ¥ MPaBWIBHO YHOTPEOISATh TEPMUHBI, CBA3aHHBIE C HATypaJbHBIMU YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHUBaTP U YINOPAIOYMBATH HATypaJbHbIE YHCIA, CPaBHUBATh B IPOCTEHIINX CIydasx
OOBIKHOBEHHBIC IPOOH, TECSITHUHBIE APOOH.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW (YMCIIOBOM) MpPSIMOM C COOTBETCTBYIOIUM €U YHCIOM
1 U300pakaTh HaTypalbHbIE YKCIa TOUKAMHU Ha KOOPJUHATHOM (YMCIIOBOI) MPSMO.

BeimonHaTe apupmMeTHuecKkue NEHCTBHS ¢ HAaTYpajJbHBIMH YHCJIAaMH, C OOBIKHOBEHHBIMU ApPOOSMHU
B IIPOCTEUIINX CITyYasx.

BbINOMHATE IPOBEPKY, MPUKUAKY PE3YJIHTATA BEIUMCICHUN.

OxpyrisTh HaTypajibHbIC YHCTIA.

Pemmenune TekcTOBBIX 33124

Pematp TexcToBbIE 3a/1auK apu(PMETHIECKUM CIIOCOOOM U C MOMOILbIO OPTaHU30BAHHOTO KOHEYHOTO
nepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemarp 3anmaum, conepkaliye 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEIMYMHBI: CKOPOCTh, BpeMs,
paccTosiHuE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3allMCH, CXEMbIL, TAOIUIbl, 0003HAUECHHUS [IPH PEIICHUHU 33]1a4.

ITosp30BaTbCs OCHOBHBIMM €AMHMIIAMUA U3MEPEHMSI: LIEHBI, MacChl, PACCTOSHUS, BPEMEHHU, CKOPOCTH,
BBIPAYKaTh OJJTHU €IMHUIIbI BETUUHUHBI Yepe3 IpyTHe.

W3BnekaTh, aHATM3UPOBaTh, OLIEHUBATh UHPOPMALIMIO, IPEICTABICHHYIO B Ta0JIHUIEe, HA CTOIOYATON
uarpamMme, HHTEpIPEeTUPOBATh MPECTABICHHbIE JaHHbIE, UCIIOIb30BaTh IaHHBIE [IPH PEIICHUU 3a]1a4.

Harusanas reomerpus

[Tonb30BaThCs T€OMETPUYECKUMU MOHATUSAMU: TOUYKA, MpsAMas, OTPE30K, JIy4, Yroji, MHOTOYTOJbHUK,
OKpPYHOCTb, KPYT.

[IpuBomuTh mnpuMepbl OOBEKTOB  OKPYXKAIOLIETO MHpa, HMEMUX (GopMy  HU3yUEHHBIX
reoMeTpuuecKux (uryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJaMH: BEpIIMHA, CTOPOHA, C MHOTOYrOJbHUKaMHU:
yToJI, BEPILINHA, CTOPOHA, IUaroHalb, ¢ OKPY>KHOCTBIO: PainyC, TUaMeTp, LICHTP.

N300paxaTh H3yueHHbIE TIeoMeTpuueckue (UIyppl Ha HEJIMHOBAHHOW W KJeTdaroil Oymare
C MIOMOILBIO LIUPKYJIS U JTUHEUKHU.

Haxomuth JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHUEM C MOMOUIbIO JIMHEHKH, CTPOUTH
OTPE3KH 3alaHHOM JUTMHBI; CTPOUTH OKPY’KHOCTb 3a/JaHHOTO pajuyca.

Hcnonp3oBaTh CBOWCTBA CTOPOH U YIVIOB MPSMOYTOJbHUKA, KBajpara JUisi HUX IOCTPOEHUS,
BBIYMCIICHUS IUIOIAAN U IEPUMETpA.

Bbruncnsate mepumMeTp W IUIOIIAAL KBajgpara, NPSAMOYroJIbHUKA, (UIYp, COCTABJIEHHBIX U3
PSIMOYT'OJIBHUKOB, B TOM YHciie QUTyp, H300pakEHHBIX Ha KJIeT4aToi Oymare.

[Tonb30BaTbCcs OCHOBHBIMU METPUYECKUMHU €AMHMUIIAMU W3MEpPEHUs JJIMHBI, IJIOLIA/JM; BBIpaKaTh
OJIHU €IMHHULIbI BEJINYMHBI YEPE3 APYTHE.

Pacno3znaBate mnapamnenenunen, KyO, HCIONb30BaThb TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, IpaHb,
M3MEpPEHUs, HaXOAUTh U3MEPEHU Mapajuiesenumnesaa, Kyoa.

Boruncnsate 00b€M Ky0a, mapajienenunena 1no 3aJlaHHbIM W3MEPEHHUSM, MOJIb30BAThCA €AMHULIAMU
u3MepeHus oobéMa.

Pematp HecoXkHBIE 33/1a4 Ha U3MEPEHHE FEOMETPUUECKUX BEIMYUH B MPAKTUYECKUX CUTYyalHsIX.
K xonyy obyuenus 6 6 knacce obyuarowuiics noayuum cieoyrowue npeomMemHule pe3yibmamaol.

Yucna v BoIYMCICHUSA
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3HaTh U MOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3JIMYHBIMU BUJAMHU YHUCEN M CIOCO0AMM UX 3aIHCH,
MEePEeXOIUTh (€CIIU 3TO BO3MOKHO) OT OAHOM (POPMBI 3alKCH YUCIIa K JPYTroi.

CpaBHMBaTh U YHOPSIOYMBATH LEJIbIE YMCIA, OOBIKHOBEHHBIE U JIECATHYHBIE JpOoOU, CPaBHHUBATh
YHUCJIa OJHOTO U Pa3HbIX 3HAKOB.

BbInonHATh, coueTas yCTHbIE U MUCbMEHHBIE NPUEMBI, apu(MeTHYECKUE ACUCTBUS C HATYpaJbHBIMU
U LEebIMU YHCIIaMU, OOBIKHOBEHHBIMU U JECSITUYHBIMU JIPOOSMU, TOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YHCIIAMHU.

BbruncnsaTe 3Ha4YeHHs] UWCIOBBIX BBIPAKEHUM, BBINOJHATH MPUKUAKY M OLEHKY pe3yibTara
BBIUMCIICHUH, BBIOIHATh IPeoOpa30BaHUs YMCIOBBIX BBIPAKEHHH HAa OCHOBE CBOMCTB apU(PMETHUECKUX
JEUCTBHM.

COOTHOCUTH TOUKY Ha KOOPIMHATHOM MPSIMON C COOTBETCTBYIOIIUM €i YMCIIOM M M300paxaTh Yucia
TOYKaMU Ha KOOPJIWHATHOM NPSIMO, HAXOAUTH MOJYJIb YHCTIA.

CoOTHOCHUTB TOUKH B NIPSAMOYIOJIbHON CUCTEME KOOPIANHAT C KOOPIAUHATAMH 3TOM TOUKH.

OKpyTJISITh LieJIble YHCia U JeCATHUHbIE IPOOU, HAXOIUTh NPUOIHKEHHUS YHUCE.

YucnoBbie 1 OyKBeHHbIE BBIPAKCHHUS

[Tonumats U ynotpeOasTh TEPMUHBL, CBA3aHHbBIE C 3aIIUChI0 CTEIIEHH YUCIIa, HAXOAUTh KBaJpaT U KyO
YHCJIA, BBIYUCIIATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUMN, COAEPKAIINUX CTEIIECHH.

[lonp30BaTbcsl NpPU3HAKaMU  JI€IUMOCTH, pPacKiIaAblBaThb HATypaJbHBIE YHCIA HA IPOCTHIE
MHOKUTEIH.

[Tonb30BaTbes MacITaboOM, COCTABIIATH IPOMOPILUU U OTHOLLIEHUS.

Hcnonb3oBate OykBbI i 0003HAUEHHs] YUCENl MpHU 3alUCH MaTeMaTHYECKUX BBIPAKEHHH,
COCTaBJISITh OYKBEHHbIE BBIPAKEHHUA U (HOPMYJbI, HAXOIUTh 3HAYEHHs] OYKBEHHBIX BBIPAXKECHH,
OCYILECTBIISASE HEOOXOIUMBIE ITOACTAHOBKH U MPE0OpPa30BaHMSL.

Haxonute HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pelnenune TekcTOBBIX 33124

Pemate MHOTOIIIAarOBBIE TEKCTOBBIC 33/1a4U aPU(PMETHIECKUM CTIOCOOOM.

Pemartp 3agaun, cBsI3aHHBIE C OTHOIIEHHUEM, ITPONIOPLUOHAIIBHOCTBIO BEJIMYMH, NPOLICHTaMU, PEIIATh
TP OCHOBHBIE 337a4u Ha IPOOU U MPOLIEHTHI.

Pemate 3amauu, conepxKallMe 3aBUCHMOCTH, CBSA3BIBAIOIUE BEIUYMHBL: CKOpPOCTb, BpEMH,
paccTosiHue, LeHa, KOJWYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTh, BpeMs, 00BEM PabOThI, UCHOIb3Ys
apupMeTHyeCKue  JCWCTBUS,  OLIEHKY, HPUKUIKY, TOJb30BaThCS  €AMHULAMH  U3MEPEHUs
COOTBETCTBYIOIINX BEJINYHUH.

CoctaBisaTh OYKBEHHBIE BBIPRKEHUS 110 YCIOBHUIO 33/1a4H.

N3Bnekary nHbOpMaIHIO, MPEACTABICHHYIO B TabIWIIax, HA JTUHEHHOM, CTOJIOYATON WIIM KPYTOBOM
Juarpammax, THTEpIIpETUPOBATh NIPEACTABICHHBIE JAHHBIE, UCIIOJIB30BATh JaHHBIE IIPU PEILICHUU 3aay.

[IpencraBasTh HHPOPMAIIHMIO C TOMOIIBIO TAOJIULL, JIMHEHHOW U CTOJI0YATON JUarpamm.

Harusauas reomerpus

[IpuBoauTh mnpuMepbl OOBEKTOB  OKPY’KAIOLIETO MHpa, HMEIUX (GopMy  HU3yUEHHBIX
reOMETPUUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX U CHMMETPUYHBIX (QUTYP.

N300paxaTh ¢ MOMOIIBIO HUPKYJIS, JIUHEHKU, TPAHCHIOPTHPA Ha HETMHOBAHHOM U KieTyaTol Oymare
U3y4YEHHbIE TJIOCKUE TeOMETpHUYECKUE (PUTYpBl M KOHPUTYpaALIH, CAMMETPUYHBIE (PUTYPBI.

[lonb30BaTbcs TEOMETPUUYECKUMH MOHSATHSMH: PaBEHCTBO (UIYP, CHUMMETPHUS, HCIOJIb30BaTh
TEPMUHOJIOTUIO, CBA3aHHYIO C CHMMETPHUEN: OCb CUMMETPHUH, LICHTP CUMMETPUHU.

Haxonuthe BenWYMHBI yIIOB M3MEPEHUEM C IOMOIIBK) TPAHCIOPTHPA, CTPOUTH YIVIBI 3aJaHHOMN
BEJIMYMHBI, T0Jb30BaThCS IPHU PELICHUM 3a7ad IpaJlyCHOM MEpOW YIJIOB, PACIIO3HABaTh Ha uyepTEkKax
OCTPBIH, NPSMON, Pa3BEPHYTHIN U TYIION YIJIBL.

BbluMcnaTe AMMHY JIOMAaHOM, MEPUMETP MHOTOYTOJIBHUKA, IOJIb30BAThCA €OUHHUIIAMHM HM3MEpPEHUs
JUIVHBI, BBIPAKATH OJHU €AVHUIIBI NU3MEPEHUS JJINHBI Yepe3 IpyTrue.

Haxoauts, UCHOIb3ys YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHUSA: MEXY ABYMsI TOUKAMHU, OT TOUYKH J0
MIPSIMOM, JUIMHY IIyTH Ha KBAJPATHON CETKE.

Bbruucnare miomans GUryp, COCTaBIEHHBIX W3 MPSMOYTOJIBHUKOB, MCIOJIb30BaTh pa30OMeHHEe Ha
MPSIMOYTOJIbHUKY, HA paBHbIE (QUIYpbI, JOCTpauBaHUE A0 MPSAMOYTOJbHUKA, MOJIb30BAThCSI OCHOBHBIMU
€AMHULIAMU U3MEPEHUS TUIOIAH, BBIPAYKATh OJJHU €IMHULIBI U3MEPEHUS IUIOIIAN Yepe3 ApYyTHE.
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Pacnio3HaBaTh Ha MOZAENSAX H H300paKEHUSX MUPaMUAY, KOHYC, LWIMHIP, HCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi OyMare npsMOYTOJIbHbIN Mapasuienenumnet.

Boruncnsate 00bEM MpsSMOYToJbHOTO Mapaienenumnesa, Kyoa, noib30BaTbCsi OCHOBHBIMU €AMHULIAMU
u3MepeHus oobéma;

Pematb Hec0KHBIE 3a/1a4K Ha HAX0XK/IEHUE T€OMETPUYECKUX BEJIMYHMH B MPAKTUYECKUX CUTYaLIUsAX.
K xonyy obyuenus 6 7 knacce obyuarowuiicsi noayuum cieoyrowue npeomMemHule pe3yibmamabl.

Auredpa

Yuciia 1 BbIYUCTICHUA

BoimonusATe, coyeras  ycTHble W IUCbMEHHbIE OpUEMBI, apu(METHUYECKHE  JIeHCTBUS
C PallMOHAJIbHBIMH YUCJIAMHU.

HaxonuTh 3HaueHUs YUCIIOBBIX BBIPAXKEHUN, NPUMEHATh pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUYEHHUH JPOOHBIX BBIPAXKEHUHN, COAEPIKAIMX OOBIKHOBEHHBIE U IECATHYHBIE IPOOH.

[lepexonuth OT ofHON (hOpMBI 3amucu 4Hcen K Apyroi (mpeoOpa3zoBbIBaTh JECATUYHYIO JIpOObL B
OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO IPOOb).

CpaBHUBaTh U YIOPSAI0YMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrJsTh UncCIa.

BbINOMHATE NPUKUAKY U OILIEHKY pe3yJibTaTa BbIUUCICHHM, OLICHKY 3HAUEHUN YHCIIOBBIX BbIPAKEHUH.
BbINOMHATE AEUCTBUS CO CTENEHSIMHU C HATYPAJIbHBIMU [10KA3aTEISAMHU.

[IpuMeHsITh IPU3HAKU JEIUMOCTH, Pa3I0kKEHHE Ha MHOKUTEIN HATypaIbHBIX YUCEIL.

Pemarp  IpakTMKO-OPMEHTUPOBAHHBIE  3aJayM, CBS3aHHbIE C  OTHOLUEHUEM  BEJIUYMH,
MIPOMOPLUOHAIBHOCTbIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATh PE3yJbTaThl DPELIEHUS 3a4ady C
yu€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs!

Hcnonb30Bath aaredpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IMPOIlecCe OCBOCHUS
y4eOHOro MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHHUH MPH 3aJaHHBIX 3HAUEHUSIX EPEMEHHBIX.

BoinonHsATe npeoOpazoBaHus HENOro BhIPaXKEHHs] B MHOTOUWIEH MPUBEACHUEM MTOI00HBIX CIIaraeMblX,
pacKpbITHEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJIHOYJIEHAa HAa MHOTOWIEH W MHOTO4WIEHa Ha MHOTIOWIEH, NPUMEHSTh
(dbopMyBl KBaZipaTa CyMMBbI U KBaJjpaTa pa3HOCTH.

OcCyIIecTBISATh Pa3joKEHUE MHOTOWIEHOB HAa MHOXHUTEIU C TMOMOIIBIO BBIHECEHHS 3a CKOOKHU
00I11er0 MHOXKHTEIS, TPYIIITUPOBKYU ClIaraeMbIX, IPUMEHEHUs (hOPMYJT COKPALIEHHOTO YMHOXKEHHS.

[IpumensTh npeoOpa3oBaHMsT MHOTOWIEHOB ISl PELIEHMs] pa3IMyYHbIX 3aJad W3 MAaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKHU.

Hcnonb3oBaTh CBOMCTBa cTemeHel ¢ HaTypalbHBIMH [OKa3aTelsMU JJisi  IpeoOpazoBaHus
BBIPAKCHUI.

YpaBHeHus U HepaBEeHCTBA

Pemarp nuHelHbIE ypaBHEHUs C OJHOM NEPEMEHHOM, NPUMEHSs IPaBWJIa MEpexoaa OT MCXOAHOIO
yYpaBHEHHUS K paBHOCUIbHOMY eMy. [IpoBepsTh, SBIIETCS JIM YUCIIO KOPHEM YpaBHEHUS.

[TpumensTH rpaduueckre MeTOAbl P PELICHUH JTUHEHHBIX YPABHEHUNA U UX CUCTEM.

[lonOupate mnpuMmepsl Map 4YHCEN, SBISIOUUMXCA PEUICHHEM JIMHEHHOrO YpaBHEHHUS C JIByMs
IIEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TIpadUK JUHEHHOrO0 ypaBHEHUS C JIByMSl MEpEMEHHBIMU,
NOJIB3YsICh IpauKOM, IPUBOAUTH NPUMEPHI PELICHUS] yPaBHEHHUSI.

Pematsb cucteMbl IBYyX TMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHUCIIE IpadUyecKu.

CocTaBiATh M pemiarh JIMHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX YPAaBHEHUH IO YCIOBHIO
3aJ1a4M, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4yM MOJTY4YEeHHbIN pe3yibTar.

DOyHKUUHA
N3o0pakaTh Ha KOOPAWHATHOM MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM, JIYYH,
OTPE3KH, HHTEPBAJIBI, 3aAMMUCHIBATh YMCIIOBHIE MPOMEKYTKHU Ha anreOpanyecKoM s3bIKe.
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OTMmeyaTh B KOOPAMHATHON IIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOMTH TIpaduKu
auHeHHbIX QyHkuui. CtpouTs rpaduk GyHKIKU y = [X|.

OnuceIBaTh ¢ MOMOUIbIO (PYHKIUI M3BECTHBIE 3aBUCUMOCTH MEXJy BEIMUMHAMU: CKOPOCTh, BpeMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTh 3HaueHue (pyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crmocod MpeacTaBieHUs U aHauW3a WHGOPMAIMKM, W3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEATIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

I'eomerpust

Pacnio3HaBaTh M3y4YEeHHBIE T'€OMETPHUYECKUE (UTYpBI, ONpPEAENsATh WX B3aMMHOE pPACIOJOKEHHE,
n300paxaTbh reOMETPUUECKHE (PUTYpPbI, BBIOJHATH YEPTEXKH M0 YCIOBUIO 3a1aun. VI3MepsATh TMHEWHbIE U
YTJIOBBIE BEIMUYUHBL. Penats 3a1a4u Ha BEIYUCICHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JMHEMHBIX M YTJIOBBIX BEJIMYMH IPEIMETOB B PEaIbHOM KHU3HU, Pa3MEpPOB
MIPUPOJHBIX 00BEKTOB. Pa3znuyare pa3mMepsl 3TUX 0OBEKTOB MO MOPSAAKY BEIUYHHBI.

CTpouTh 4epTeKU K FTEOMETPUUECKUM 3a/1adaM.

[lonp30BaTbcsd NpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh IPU3HAKM U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

IIpoBOAUTH TOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonb30BaThbcs MpHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOWCTBOM MEIUAHbI,
IIPOBEIEHHON K TMIIOTEHY3€ MPSAMOYTOJbHOIO TPEYTOJbHUKA, B PEIIEHUN N'€OMETPUUECKUX 3aad.

Onpenensts napauieIbHOCTh MPAMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU CEKyIIas.
OmnpenensaTs NapajieNbHOCTh NPSAMBIX C IOMOLIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOW MPSMOU 10
TOYEK APYTroW MpsMOH.

Pemiate 3a1aun Ha Ki1eT4aToil Oymare.

[IpoBOANTH BBIUKCIEHUSI U HaXOAUTh YUCIIOBbIE U OYyKBEHHBbIE 3HAUECHUS YIJIOB B F€OMETPHUUYECKHX
3aJa4yax C HCIIOJIB30BAHMEM CYMMBI YIVIOB TPEYTrOJIBHUKOB W MHOIOYTOJIBHMKOB, CBOMCTB YIJIOB,
0o0pa30BaHHbBIX MIPU MEPECEUCHNUHN JIBYX NapauIeIbHBIX MPSAMBIX CeKyllel. PemaTe npaktuyeckue 3agauu
Ha HaXO0>K/IEHUE YTJIOB.

Bnagerp moHATHEM TIeOMETPUYECKOrO0 MecCTa TO4YeK. YMETh OIpenessTh OHCCeKTpuUcy yria u
CEpEIMHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK.

®opMyIUpOBaTh ONpPEAEIEHUS OKPYKHOCTH U KPyTa, XOp/bl U TUaMeTpa OKPYKHOCTH, MOJIb30BATHCS
UX CBOMCTBaMHU. YMETh IPUMEHSTh 3TU CBOWCTBA IIPU PELICHUH 3aa4.

Bnagerb moHATHEM OINMCAaHHOW OKOJO TPEYroJIbHUKA OKPYXHOCTH, YMETh HAXOIUTh €€ LIEHTP.
[Tonp30oBaTbes pakTaMu O TOM, YTO OUCCEKTPUCHI YITIOB TPEYroJbHUKA MEPEeceKaroTcsl B OAHOM TOUKe, U
0 TOM, YTO CE€pEIMHHbIE NEPIEHIUKYIISIPBI K CTOPOHAM TPEYToJIbHUKA MIEPECEKAOTCS B OJTHOM TOUKE.

Bnagers NoHATHEM KacaTEJIBHOM K OKPYXHOCTH, IIOJIB30BAThCsl TEOPEMOW O NEPNEHIUKYJIIPHOCTU
KacaTeJIbHOU U paguyca, IpOBEAEHHOIO K TOUKE KaCaHMUs.

Ilonp30BaTbesd MPOCTEHIIMMU T'€OMETPUYECKUMH HEPABEHCTBAMHU, IOHUMAaThb WX IPAaKTHYECKUN
CMBICII.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKUE MIOCTPOEHUS C TIOMOILBIO LUPKYJIS U JINHEHKH.

BeposiTHOCTH M CTATHCTHKA

YuraTth MHPOpMAIUIO, IPEACTABICHHYIO B TaOJIMIIaX, HA TUarpaMMax, peiCTaBlIsATh JaHHbIE B BUJIE
TabJIUL, CTPOUTH JUarpamMmbl (CTOIOHUKOBBIE (CTOJIOUAThIE) U KPYTOBbIE) 10 MAaCCHBaM 3HAUECHUH.

OnuchIBaTh U MHTEPIPETUPOBATH pealibHbIE YMCIIOBBIE JAaHHBIE, MPEACTaBICHHbIE B TaOnMLaxX, Ha
auarpammax, rpadukax.

Vcnonb30BatTh JUIsl ONMCAaHMS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTHKU: CpelHee apu(MeTHUECKoe,
MeaHa, HauooJblllee U HaMMEHbIIee 3HaUeHUsI, pa3Max.

Hmetb mnpezicTaBieHue O CIy4alHOM H3MEHUMBOCTU Ha MpuUMepax IeH, (U3MUECKUX BEIUYMH,
AHTPOIOMETPUUECKUX JaHHBIX, UMETh MPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K xonyy obyuenus 6 8 knacce obyuarowuiics noayuum cieoyrowue npeomMemHule pe3yibmamaol.

Auredpa
Yucna v BbIYMCICHUSA
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Hcnonp30BaTh HayallbHbIE NPEICTABJICHUS O MHOKECTBE NEHCTBUTENBHBIX YMCEN JUIsl CPABHEHUS,
OKpYIJIEHUS ¥ BBIYUCIIEHUH, H300pakaTh ACHCTBUTEIbHBIC YHCIA TOYKAMHU Ha KOOPIMHATHON MPSIMOH.

[TpumeHsaTh MOHATHE apU(PMETUYECKOTO KBAJpPAaTHOIO KOPHS, HAXOAWUTh KBAJpaTHbIE KOPHH,
HCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJbKYJATOP, BBINOJHATH MPeoOpa3oBaHUsl BHIPAKEHUH, COAEPIKALIUX
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonp3o0Bath 3anucu O0OJBUIMX U MaJbIX YHCENT C IIOMOILBIO IECATUYHBIX Ipo0el U CTeNeHel yucia
10.

AJiredpanyeckue BbIpaKeHUs!

[IpuMeHATh MOHATHE CTENEHHM C ILIEJbIM IO0Ka3aTeseM, BBIIOJIHATH MPeoOpa3oBaHUS BBIPAKEHHH,
COJIEPIKALIMX CTENEHH C LEJIbIM IIOKA3aTEIEM.

BBINONHATE TOXJECTBEHHBIE NPeoOpa3oBaHUS pAlMOHAIBHBIX BBIPAKEHUH HAa OCHOBE IPABMI
JeHCTBUI HaJl MHOTOWIEHAMHU U aJIreOpandecKUMU JIpOOsSMHU.

PacknaapiBaTh KBasipaTHbIN TPEXUIEH HA MHOXKUTEIIH.

[IpumensTh npeoOpa3zoBaHusl BRIPAXKEHUN [Tl pELIEHHs pa3IMYHbIX 3a/1a4 U3 MaTEMaTHKHU, CMEKHBIX
IIPEIMETOB, U3 pPEaIbHON IPAKTUKH.

YpaBHeHus  HepaBEeHCTBA

Pemarp nuHelHbIE, KBaApaTHbIE YpaBHEHUS M pPALMOHAIBHBIE YPAaBHEHUS, CBOSAILMECS K HHUM,
CUCTEMBI JIBYX YPaBHEHHH ¢ JBYMsI IEpEMEHHBIMHU.

IIpoBoguTh mpoCTEHIIME MCCAEAOBAHUS YPAaBHEHUNM M CHUCTEM YpaBHEHUH, B TOM YHCIE C
MIPUMEHEHUEM TpapuyecKUX NpeCcCTaBleHUN (yCTaHABIMBAaTh, MMEET JIM YpaBHEHHE WIM CHUCTEMa
YPaBHEHMH PELIeHHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

Ilepexoaute OT ciOBECHOW (POPMYJIMPOBKM 3aJadyd K €€ anreOpandyeckoll MOAEIH C IOMOLIbIO
COCTaBJICHUS YPaBHEHMsI MJIM CUCTEMbl yPAaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3ysbTarT.

IIpuMeHsTh CBOMCTBA UHMCIIOBBIX HEPAaBEHCTB U1 CPAaBHEHMs, OLIEHKH, pELIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEMEHHOM M MX CHCTEMbI, JAaBaTh I'paUUYecKyr0 WJUIIOCTPALMI0 MHOXECTBa
pELIeHNI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKUUHA

[ToHnmMaTh W HCHONB30BaTh (YHKUMOHAJBHBIE MOHATUS M SA3bIK (TEPMUHBI, CHMBOJHYECKUE
0003HaUEHHUs), ONPEAENATh 3HaueHHWE (YHKUMU [0 3HAYCHHIO apryMeHTa, ONpENeNsTh CBOWCTBa
¢byHKIMU 10 e€ rpadukKy.

CrpouTts rpaduku 31€eMEHTApHbIX PYHKIMNA BUJA!

y=k/x, y=x2,y=x3,y = x|, y = VX, OIICHIBATH CBOMCTBA YHCIOBOH (YHKIMH 110 e rpaduKy.

I'eomerpus

PacriozHaBaTh OCHOBHBIE BUIBI YETBIPEXYTOJBHUKOB, X 3JIEMEHTHI, MOJIb30BATHCSI UX CBOWCTBAMU
IIPU PELICHUN T€OMETPUUYECKUX 3a/1ay.

[TpuMeHATH CBOICTBA TOUKH NEpECEUCHUsI MeIMaH TPEeyroJibHUKA (LIEHTpa Macc) B peIICHUH 3a/ay.

Bnagers mossiTueM cpenHell JUHUM TPEYrojbHUKAa M Tpaleluud, NMPUMEHSATh UX CBOWCTBA MpHU
pelieHnn reoMerpuueckux 3anad. [lonb3oBarbes Teopemont Paneca U TEOPEMON O IPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUs MPAKTUUECKUX 3ajau.

[TpuMeHATH pU3HAKH 110100US TPEYTOJIBHUKOB B PEIIEHUU T'€OMETPUYECKUX 3a/1a4.

[Tonb3oBatbes TeopeMoil Iludaropa s pemeHnss TeOMETPUYECKUX U MpakTUYecKux 3aaad. CTpouts
MaTEMaTUYECKyI0 MOJEIb B IPAKTHUUECKHUX 3a7adax, CaMOCTOSATENbHO JENaTh 4YEpPTEX WU HAXOAUTH
COOTBETCTBYIOIINE JJIUHBI.

Bnagers NoHATUSAMU CHHYyCA, KOCUHYCA U TaHI'€HCA OCTPOrO yIJa MPsIMOYIOJIbHOIO TPEYTOJIbHUKA.
[Tonb30BaTbCs STUMU MOHATUSAMU JJIS1 PELLIEHUS TPAKTUYECKUX 3a/1a4.

Bbruucnare (pa3nuyHbIME CII0OcO00aMu) IUIOIIAb TPEYTOJIbHUKA M IO MHOTOYTOJIBHBIX (UTyp
(monB3ysch, e HEOOXOAUMO, KalbKyISATOpoM). [IpMMEHSTH MolydeHHblE YMEHHUS B MPAKTUYECKUX
3a/aqax.

Bnagerh MOHATUSMHU BIHCAaHHOTO U LEHTPAIbHOIO YIJIA, UCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yIiax, yriax Mexay XoplIaMH (CeKyIIMMH) M YIJIe MEeXIy KacaTelbHOH M XOpAOW MNpH pelIeHUuU
reOMETPUUECKUX 3ajau.
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Bnanets mMOHATHEM ONHCAaHHOTO  YETHIPEXYTOJbHMKA, MPUMEHSATh CBOIMCTBA  ONMMCAHHOTO
YeTHIPEXYTONLHUKA TIPU PEIICHUH 3a]1a4.

[IpyuMeHsITh TIOMy4YeHHBbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTH4YecKHe MOJENH i 3adad
pearbHONH JKM3HM W MPOBOJIUTH COOTBETCTBYIOIIME BBIYHCICHHUS C TPUMEHEHHEM NOI00uS u
TPUTOHOMETPHUU (TI0JIB3YSCh, I'7Ie HEOOXOIUMO, KAJIbKYJISATOPOM).

BeposiTHOCTH M CTATHCTHKA

W3Bnekatb u mpeoOpa3oBbiBaTh HMH(DOpPMALNIO, MPEACTABICHHYIO B BHIE TaONMUI], AUArpaMM,
rpaduKoB, MPECTaBIATh JaHHbIE B BUJIE TaOIHII, JUarpamMmm, rpadukos.

OnuceiBaTh JaHHBIE C IOMOIIBIO CTATUCTMYECKUX IIOKa3zaTeNled: CpeJHUX 3HAYeHUH U Mep
paccerBaHus (pa3Max, TUCTIEPCHUS U CTAaHAAPTHOE OTKIOHEHHE).

HaxonuTh 4acTOTBHI YMCIIOBBIX 3HAYEHMH M YaCTOTHI COOBITHH, B TOM 4YHCJIE IO pe3yJbTaraM
W3MEPECHHUIN 1 HAOIIOICHUH.

HaxonuTh BEpOSITHOCTH CIydaifHBIX COOBITUI B OIIBITAX, 3HAs BEPOSATHOCTH 3JIEMEHTAPHBIX COOBITHIA,
B TOM YHCJIE B OIBITaX C PABHOBO3MOYKHBIMH JJIEMEHTAPHBIMH COOBITHSMHU.

Hcnonb3oBaTe rpaduyeckue MOJENU: JAEPEBO CIy4YailHOro S3KCIEepUMEHTa, AuarpamMmbsl Oilepa,
YHCIIOBas TIpsIMast.

OnepupoBaTh HNOHATHUSMH: MHOXECTBO, MOJIMHOXECTBO, BBIMOJHATh ONEPAllMM HaJ MHOXECTBAMU:
00bETMHEHNE, TIepECeUeHHe, IOMOMHEHNE, NEePEUNCIIATh SJIEMEHTHl MHOXECTB, MPHUMEHSITh CBOWCTBA
MHOECTB.

Hcnonp3oBate rpaduyeckoe MPEACTAaBICHHE MHOXKECTB M CBSI3eH MEXAY HHUMH ISl OMHCAHUS
MIPOLIECCOB U SIBJICHUH, B TOM YHCIIE NP PEILICHUH 33]a4 U3 APYTHX Y4eOHBIX MPEIMETOB U KYPCOB.

K konyy obyuenus ¢ 9 knacce obyuarowuiics nonyyum cieoyiowue npeomMemHule pe3yibmamol.

Auredpa

Yucsia ¥ BBIYHCIEHUS

CpaBHUBATH U YIIOPSAIOYNBATH PALIMOHABHBIE U UPPALMOHAILHBIE YUCIIA.

BemonHATe  apudMeTHUeCKHue JAEHCTBHS C pAalMOHATBHBIMH YHCIAMH, CO4YeTass YCTHBIE U
MUCHbMEHHBIC TPUEMBI, BBITIOJHATH BEIYUCICHHS C UPPALMOHATBHBIMH YUCIAMHU.

HaxonuTh 3HaYeHHS CTETEHEH ¢ IEeTBIMU MMOKA3aTeNIIMU U KOPHEH, BRIYUCIISATh 3HAYCHUS YHCITOBBIX
BBIPAKCHUI.

OKpyrasTh JCHCTBUTEIBHBIC YHCIA, BBIMONHATh NPUKHIKY pE3yJbTaTa BBIYHCICHUN, OLCHKY
YHCIIOBBIX BBIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemiare nuHeiiHbIe M KBaJpaTHbIE YPaBHEHUs, YPaBHEHU, CBOASIIMECS K HUM, IpocTelIne qpoOHO-
panroHaIbHbIE YPaBHEHUSI.

Pemath cucteMbl IByX TUHEHHBIX YPaBHEHHH C IByMS IEPEMEHHBIMH U CUCTEMBI IBYX YPaBHEHUH, B
KOTOPBIX OJTHO ypaBHEHHE HE SBISETCS JTHHECHHBIM.

Pemiate TeKCTOBBIE 337a4M ajdreOpayecKuM CIIOCOOOM C MOMOINBIO COCTaBJICHUS YPABHEHUS MU
CHCTEMBI JIBYX YPaBHEHHH C JIBYMS TIEPEMECHHBIMHU.

[TpoBomuTh NpOCTEHIINE WCCIENOBAHUS YPAaBHEHMH M CHCTEM YpaBHEHMH, B TOM 4HCIE C
MpUMEHEHHEeM TpadUYecKux MpeaCTaBlIeHU (yCTaHABIMBAaTh, WMEET JIM ypaBHEHHE WM CHUCTEMa
YPaBHEHMH pELIeHHUs], €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

Pemrate nMHElHbIE HEpaBEHCTBA, KBAaJpaTHBIC HEPAaBEHCTBA, M300pakaTh pEIICHHE HEPAaBEHCTB Ha
YHCIIOBOM MPSIMOH, 3aMMCBIBAThH PEIICHUE C TOMOILBIO CUMBOJIOB.

Pemrate cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIONINE KBaJpaTHOE
HEpaBEHCTBO, N300paXkaTh pellIeHNEe CUCTEMbl HEPAaBEHCTB HA YMCIOBOM MPSMO, 3aIIUCHIBATh PELICHUE C
MTOMOLIBIO CUMBOJIOB.

Vcnonb30BaTh HEpaBEHCTBA MPU PEIICHUH Pa3IMYHbIX 33/au.

DOyHKUUHA
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Pacnio3HaBaTh (yHKIMM H3y4eHHBIX BHJIOB. I[lOKa3bIBaTh CXEMaTHUYECKH pAaCIONIOKEHUE Ha
KOOPJIMHATHOH TI0CcKOCTH TpadukoB GyHkimid Buga: Yy = kX, y = kx + b,y = k/x,y =ax2 + bx + ¢,y =
X3, y =Vx, ¥ = |X|, B 3aBHCHMOCTH OT 3HauYeHHii KOA((DHUINEHTOB, ONKCHIBATH CBOHCTBA ()YHKIIHMIA.

Crpouth U u300pakaTh CXeMaTH4YeCKH TpaduKHU KBaJApaTHUUHBIX (YHKIUH, OMUCHIBATH CBOMCTBA
KBaJIPaTUYHBIX (QYHKLUH 110 UX rpadukam.

Pacno3naBate kBaapaTHuHyl (yHKUHIO 10 (opMmyse, NPUBOAUTH IMPUMEPHI KBaJpaTHUHBIX
(GyHKUMH U3 pealbHOM KU3HH, GPU3UKU, TEOMETPUH.

Yucii0BbIE N0CIE10BATEIbHOCTH U NPOrPecCHy

Pacrnio3HaBaTh apupMeTHYECKYI0 U T€OMETPUUECKYIO IPOrPECCUU MPH Pa3HbIX CIIOCO0axX 3alaHMs.

BbINONMHATE  BBIUMCIEHHUS C HCIOJb30BaHHEM (opMysn n-ro  ujgeHa apuMeTH4YecCKod U
TFE€OMETPUUECKOHN MPOTPECCH, CyMMBI IEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPAUHATHON TJIOCKOCTH.

Pematp 3a1auu, CBA3aHHBIE C UUCIOBBIMH IOCJIEI0BATEIBHOCTSMH, B TOM YHCIIE 33]a4l U3 pealbHOI
KHU3HU (C UCIIOJIb30BAHNUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHIA).

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (YHKIIMM OCTPBHIX YIJIOB, HAXOAUTh C HX IOMOIIBIO pPAa3JIUYHbIC
3JIEMEHTHI MPSIMOYTOJILHOTO TPEYTOJIbHUKA («PELICHNE MPSMOYTOJIBHBIX TPEYTroJbHUKOBY»). HaxonuTs (¢
MTOMOLUIBIO KaJbKYJISATOPA) AJIMHBI U YTJIbl AJ11 HETAOJUYHBIX 3HAYEHUH.

[Tonp3oBaTbess (OpMynaMu TNPUBEAECHUS U OCHOBHBIM TPUIOHOMETPUYECKHM TOXAECTBOM IS
HaXO0X/ICHUS COOTHOILIEHUHN MEXy TPUTOHOMETPUUECKUMHU BETMUYUHAMU.

Hcnonp30BaTh TEOPEMBI CHUHYCOB M KOCHHYCOB U1 HAXOXKICHMS DPA3IMUYHBIX 3JIEMEHTOB
TPEYrojbHHUKA («peleHUe TPEYTrOJIbHUKOBY ), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3ajau.

Bnaners nmonaTusMM mpeoOpa3oBaHus MOJO0US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYD.
[Tonb30BaTbes cBoOMcTBaMU MO100MS MPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JJIMHBI U HAXOJIUTH YIJIBI
y noaoOHbIX ¢uryp. IIpuMeHsATs cBoiicTBa MOAOOMS B MPaKTHUECKUX 3a7adaxX. YMETb HPUBOAUTH
MIPUMEpPHI MOAOOHBIX PUTYP B OKPYKAIOIIEM MUpE.

ITonp30BaTbes TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O IPOU3BEIEHUU OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbCsl BEKTOpPaMH, OHUMATh UX T'€OMETPUUYECKUI M (U3NYECKUN CMBICH, IPUMEHATh UX B
pELICHUH TeOMETPUYECKUX U Qu3nueckux 3anad. [IpuMeHsATh ckansipHOE MPOU3BENECHUE BEKTOPOB IS
HaXO0X/IECHU JUIMH U YTJIOB.

[Tonb30BaThcs METOAOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTH €r0 B PELIEHUH I€OMETPUUECKUX U
MIPaKTUYECKUX 3a]ad.

Bnaaers noHATUSAMU MPaBHWJIBHOIO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, AJIUHBI TyTU OKPYKHOCTU
U PaJuaHHOW Mephl yria, YMETh BBIUMCIATH IUIOLIAAb Kpyra M ero yacrei. IIpuMeHATh mosrydyeHHbIe
YMEHHMsI B IPAKTUYECKUX 3a/1adax.

HaxonuTh ocu (MM LEHTPbI) CUMMETPUH (PUTYpP, IPUMEHAThH JABMKEHHS IJIOCKOCTU B MPOCTEHUIINX
cllydasix.

IIpuMeHsTh TOJMy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMaTHYECKHME MOJEIM I 3anad
peabHOM JKU3HHM U MPOBOAUTH COOTBETCTBYIOUIME BBIYMCIEHUS C TNPUMEHEHHEM MoJo0us u
TPUTOHOMETPUYECKUX (PYHKLUH (IIOJIB3YSCh, I/Ie HEOOXOIUMO, KAJIbKYJIATOPOM).

BeposiTHOCTH M CTATHCTHKA

W3BnekaTh ¥ npeoOpazoBbIBaTh MHGOPMALIKIO, IPEACTABICHHYIO B Pa3IMYHBIX MUCTOYHHKAX B BHJIE
TabIuL, 1uarpaMM, rpaduKoB, IPEACTABIATh JaHHbIE B BUJE TaONUIl, AMArpaMM, IpadUKoB.

Pemate 3amauM  OpraHu30BaHHBIM IepeOOpOM BapUAHTOB, a TaKXKe C HCHOJIb30BAHUEM
KOMOMHATOPHBIX MPaBUIJI U METOJIOB.

Hcnonp30BaTh ONMCAaTEIbHBIE XapaKTEPUCTHKU Ul MACCHBOB YHUCIIOBBIX JaHHBIX, B TOM 4YHCIIE
CpeIHUE 3HAUECHUS U MEPbI pacCEUBAHUSI.

HaxonuTh 4acTOThl 3HAYEHUH M 4YACTOTHI COOBITHS, B TOM YMCJIE IMOJB3YSICh pe3yJbTaTaMu
MIPOBEIEHHBIX U3MEPEHUN U HAOTIOCHUM.

HaxonuTh BepoOSITHOCTU CIyyallHbIX COOBITHH B M3YYEHHBIX OIBITAaX, B TOM YHUCIE B OMNBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH, B CEPHSIX HCIBITAHUM J0 MEPBOTO ycCleXa, B Cepusix
ucnelTaHui bepuyim.
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NmeTtp nipeacraBiieHUE O CIIy4YaiHOW BEJIMYUHE U O PACIPEACIICHUN BEPOATHOCTEM.
Nwmets mpencTaBieHue o 3aKOHE OOJIBIIMX YUCENT KaK O MPOSBICHUN 3aKOHOMEPHOCTH B CITy4alHOM
W3MEHUYUBOCTH U O POJIU 3aKOHA OOJIBIIINX YHCEI B IPUPOJIC U OOIIECTBE.

COJEP)KAHUE OBYYEHUA
5 KUIACC

HartypaJjbHble ynciIa U HYJIb

HatypansHoe umcino. Psg nHarypanbhbeix umcen. Ywucno 0. M3o0pakeHue HaTypajbHBIX YHCEN
TOYKAMH Ha KOOPAMHATHOM (YMCIIOBOM) MPSIMOH.

Ilo3unmonHas cucrema cuucieHus. PuMckas Hymepauus Kak HOpUMEp HEMO3MLMOHHOW CUCTEMBI
cuncieHus. [lecaTuuHas cuctemMa CUUCIICHUS.

CpaBHEHHE HATypalbHBIX YHCEIN, CPAaBHEHHE HATYpaJbHBIX 4yHucen ¢ HyléM. CrnocoObl CpaBHEHUS.
OxpyrieHue HaTypaibHbIX YUCEIL.

CrnoxeHue HaTypajbHBIX YHCEI, CBOMCTBO HYJIsS IPU CIOKEHUU. BplumTaHue kak JAelcTBHE,
oOpaTHOE CIIOKEHUI0. YMHO)KEHHE HaTypaJibHbIX YMCEN, CBOMCTBA HYJS U €IMHHULBI PU YMHOXKCHHH.
Jlenenue kak aeiictBue, oOpatHoe yMHOXeHHI0. KOMIOHEHTHI eiicTBU, CBsA3b Mex a1y HUMH. [IpoBepka
pesynbpTata apudmeruueckoro aerctBus. l[lepemecTturensHOe W COYETATEIbHOE CBOWCTBA (3aKOHBI)
CJIOKEHMSI U YMHOXKEHMSI, paCIPEIEIINTENBHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonp3oBanne OykB s 0003HAYEHWs] HEU3BECTHOTO KOMIIOHEHTa M 3alliCHU  CBOMCTB
apu(pMeTHYECKUX AEUCTBHIM.

JlenuTenu u KpaTHbIE YKCIia, pa3jiokeHue Ha MHOUTeNU. [IpocTeie u coctaBHble uncia. [Ipusnaku
JeInMocTH Ha 2, 5, 10, 3, 9. JleneHne ¢ OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM MTOKa3aTeleM. 3alkcCh YUCIIa B BUJE CYMMBI pa3psAHbIX ClaraeMblX.

UucnoBoe BbIpakeHHE. BplunciIeHME 3HAYEHWM YHCIOBBIX BBIPAKEHUMH, IMOPSNOK BBINOJIHEHUS
neiictBuil. Mcnonb3oBaHue Mpu BRIYUCICHUAX EPEMECTUTENIHHOTO U COYETATEIbHOTO CBOWCTB (3aKOHOB)
CIIOKEHMSI U YMHOXKEHMS, paCIPEEIIUTENBHOIO CBOMCTBA YMHOKEHUS.

Apobdu

[IpencraBnenne o ApoOM Kak crocobe 3amuch YacTh BedMYuHBl. OOBIKHOBEHHBIE JPOOH.
[IpaBunbHble U HempaBuibHbIE ApoOu. CMmeriaHHas ApoOb, MPEACTaBICHNE CMEIIaHHOW ApoOu B BUIE
HENPaBUIIbHOM IpoOM M BBIAETICHHUE LIEJIOM YacTH YucIia U3 HEeMpaBUIbHOM ApoOu. M3o0paxenue qpodeit
TOYKaMHU Ha YUCIIOBOM mpsimoii. OcHOBHOE cBOMCTBO Mpodu. Cokpamenue apodeit. [IpuBeaenune qpodu k
HOBOMY 3HaMeHaTen0. CpaBHeHue ApoOei.

CnoxxeHue W BblUMTaHUE JpoOeil. YMHOXKEHHE M JAelieHue ApoOei, B3auMHO OOpaTHble ApoOu.
HaxoxzaeHue 4acTu 1enoro 1 1eIoro 1o €ro 4acTy.

Hecstuynas 3amuchk ApooOeit. IlpencraBneHue nmecaTuuHON ApoOM B BHAEC OOBIKHOBEHHOM.
N300pakeHne necAITHYHbIX ApoOeil ToukaMu Ha YUCIO0BOM mpsiMoii. CpaBHEHHE AECATUUHBIX IPOOEH.

Apudmerrueckue IeCTBUS ¢ JECATUUHBIMU Ipo0siMu. OKpyriieHue NeCATUYHBIX IpOoOeii.

Pemmenune TekcTOBBIX 33124

Pemenue TexkcToBbIX 3amau apudmerndyeckuMm crocoOom. PemieHue normueckux 3angad. Pemienue
3aa4 nepebopoM BCeX BOZMOXKHBIX BapUaHTOB. Vcronp30BaHKMe NPU PEIICHUH 3a/1a4 TaOJIUI] U CXEM.

Pemenue 3amad, copepXkalldx 3aBUCHUMOCTH, CBS3bIBAIOIIME BEJIMYHHBI: CKOPOCTb, BpeMs,
paccrosiHue, 1IeHa, KOJMYeCTBO, CTOMMOCTh. EMUHMIIBI U3MepeHHs: Macchl, 00bEMaA, IIeHbI, PACCTOSIHUA,
BpeMeHH, CKOpocTU. CBA3b MEXKIY €IUHUIIAMH U3MEPEHUS KaXXA0! BEIHUUNHBL.

Perienue OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBieHue qaHHBIX B BUAE TaOIUL, CTOJIOYATHIX JUArpamm.

Harusanas reomerpus

Harnsnasle npeacraBnenus o Gpurypax Ha IJIOCKOCTHU: TOUYKa, MpsiMasi, OTPE30K, JIyd, yroJl, JOMaHas,
MHOI'OYT'OJIBHUK, OKPY2KHOCTb, KpyTr. YT0iI. IIpsMo#, OCTpBIN, TyIIOW U pa3BEPHYTHIN YIJIBL.

JlinHa oTpe3ka, METpUYECKHe €IUHHIBI JIUHBL J[IMHa J0MaHOH, mepuMeTp MHOIOYrOJIbHUKA.
W3mepenue 1 NOoCTpOEHKE YIJIOB C MOMOLIBIO TPAHCIIOPTHUPA.

Harnsguele npeacraBieHuss 0 urypax Ha IJIOCKOCTU: MHOTOYTOJIBHUK, IPSIMOYTOJIbHUK, KBaJapart,
TPEYTOJIbHUK, O PaBEHCTBE (QUTYD.
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N300paxkenue ¢uryp, B ToM ymcie Ha kietyaToi Oymare. Iloctpoenue koHurypanuii u3 gacrei
MPSIMOM, OKPY>KHOCTH Ha HEJIMHOBAaHHOW M KJieTdyaToi Oymare. Vcnonbp3oBaHue CBOMCTB CTOPOH U YTIJIOB
IPSIMOYTOJIbHMKA, KBaJpaTa.

[Inomaap NpsMOYrojibHUKAa U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 NMPSMOYTOJbHUKOB, B TOM YHCIIE
¢buryp, n300paxEHHBIX Ha KJIeTyaToil Oymare. EnuHUIBI ©3MepeHUs TUTOIIAIH.

Harnsnaele npeacTraBieHus: 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJiIbHBIN Mapaienenunes, Kyo,
MHOTOIpaHHHUKH. M300pakeHne NpoCTEeHIINX MHOTOTPaHHUKOB. Pa3BEpTku Kyba M mapasuienenumnena.
Coznanmne Mozeneil MHOTOTpaHHUKOB (M3 OyMaru, MpoBOJIOKH, MJIACTUIIMHA U IPYTHUX MaTepUasoB).

OO0BEM MPsIMOYTOJIBHOTO Napaienenunesaa, kyoa. Enuauiel namMepenus oobEéma.

6 KIIACC

HarypanbHble ynciia

Apudmernueckrue ACUCTBUS C MHOTO3HAUYHBIMU HATYPaJbHBIMH 4YUCIaMHU. UHCIOBBIE BBIPAXKECHHUS,
MOPSAZIOK JICHCTBUM, HCTIONb30BaHUE CKOOOK. Vcronb30BaHne MPHU BBIUMCICHUSX MEPEMECTUTEIBHOIO U
COUETATEJIbHOTO CBOWCTB CIIO)KEHHS W YMHOXXEHHS, PACIPENEIUTEIBHOIO CBOWCTBA YMHOXKECHHUS.
OxpyrieHue HaTypaibHbIX YUCEIL.

Jlenutenu W KpaTHbIE YHUCIA, HAUOOJBIIMKA OOIIMK JenuTeNb M HauMeHbliee oOIlee KpaTHOoE.
JlenuMocTh CyMMBI U IpOU3BeIeHus. JlejeHne ¢ 0cTaTKoM.

JApodu

OOblkHOBeHHasi JApoOb, OCHOBHOE CBOWCTBO JpoOu, cokpamieHue apobeil. CpaBHeHuE U
ynopsaounBaHue apoOeil. Pemenne 3agad Ha HaXOXKJICHHE YaCTH OT LIEJIOTO U IEJIOr0 MO €ro YacTH.
JpoGHoe umciio kak pe3yibTar neneHus. [IpeacraBieHue aecsATUYHOW ApoOM B BUIE OOBIKHOBEHHOM
IpoOu ¥ BO3MOXKHOCTD NPEJICTaBICHHUS] OOBIKHOBEHHOM IpoOU B BHJIE AecATHUHON. JlecaTHuHbIe qpodu U
MeTpuueckas cuctema mep. Apudmernyeckue ASUCTBUS U YUCIOBbIE BBHIPAKEHUSI C OOBIKHOBEHHBIMH U
JeCATUYHBIMH JPOOSIMHU.

OtHowenue. Jlenenue B JaHHOM oTHoweHUH. Macmitad, nponopuus. [Ipumenenne nponopuuit npu
pelLIeHnN 3a1a4.

[TonsiTue npoueHTa. BpruncieHue npouenTa oT BETUYUHbBI U BEJIMYUHBI 110 €€ NMPOLEHTY. BripaxkeHue
MIPOIIEHTOB JIECATUYHBIMH poOsMu. Pemenne 3aau Ha MpoLeHTHl. BelpakeHHue OTHOIIEHUS BETUYUH B
MPOLIEHTAX.

ITos0:xuTeIbHBIE H OTPULIATE/IBHBIE YHCIA

[TonoxxurenbHble W oTpuuaTenbHble 4yucna. llensle uyncna. Moayne uwMcia, reomeTpuyecKas
UHTEpHpeTanus MOAyls uucia. M3o0paxkeHue uyucea Ha KOOPAMHATHOM mpsiMoil. Yuciosble
npoMexyTku. CpaBHeHHE uucen. ApupMeTH4YecKre AeUCTBUS C MOJOXKUTEIbHBIMU U OTPULATEIbHBIMU
YHCIaMU.

[IpsimoyronbHasi cucTeMa KOOpJAUHAT Ha MmiockocTu. KoopauHaTsl TOUKM Ha MIIOCKOCTH, adciucca u
opauHata. [Toctpoenue Touek u puryp Ha KOOPJHMHATHON TIOCKOCTH.

BykBeHHBIE BHIpa:KEHUS

[Ipumenenne OyKB JJsi 3alMCH  MaTEeMAaTUYECKUX BbIpaXEHUH M npeanoxxkeHuil. CBoiicTBa
apudmernyeckux neiicTBuil. bykBeHHbIE BBIpa)KEHUSI U YHUCIIOBBIE MOJCTAHOBKHU. byKBEHHbIE paBeHCTBA,
HaXO0XXJICHUE HEM3BECTHOTO KOMITOHEHTa. PopMyIibl, pOpMYIIbI IEpUMETPA U TUIOLIAAN IPIMOYTOIbHUKA,
KBajpara, 00bEéMa mapasuiesenureia u Kyoa.

Pelnenne TekcTOBLIX 33124

Pemenne TexcToBbIX 3adau apudmerndyeckuMm crocoOom. Pemienune normueckux 3anad. Pemienue
3aa4 epedopoM BCeX BO3ZMOXKHBIX BAPUAHTOB.

Pemenne 3amad, coaepKallMX 3aBUCHMOCTH, CBSI3bIBAIOUIMX BEJIMYUHBI: CKOPOCTb, BpEMs,
paccrosiHue, 1LIeHa, KOJIMYEeCTBO, CTOMMOCTb, HMPOM3BOJIUTEIBHOCTh, BpeMs, 00bEM paboThl. EauHuIb!
M3MEpEHUs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBsI3b MEXKIY €AMHUIIAMU U3MEPEHUS
KaX/10}1 BEJTMUMHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOILEHUEM, MPOMNOPLUOHAIBHOCTHIO BEJIUYMH, IPOLIEHTAMU;
peleHre OCHOBHBIX 3aJa4 Ha JpOOU U MPOLIEHTHI.

OneHka ¥ TpUKHIIKa, OKpyrieHue pesynbrata. CocTaBieHne OyKBEHHBIX BBIPAXKEHHMH IO YCJIOBHIO
3aJ1a4H.
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[IpencraBneHue AaHHBIX ¢ MOMOILIBIO TaOmuu U auarpamMm. Cron0uyarele AMarpaMMbl: YTEHHE U
noctpoeHue. YteHue KpyroBbix Juarpamm.

Harusanas reomerpus

Harnsgaslie npeacraBnenus o Gurypax Ha IJIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K, JIyd, yroJl, JOMaHas,
MHOT'OYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT.

B3aumHoe pacnonoxeHue IByX NpsSMbIX Ha IJIOCKOCTH, MapajlieibHble MPSIMblE, IEPIICHINKYISIPHbIC
npsimble. M3MepeHue paccTOsSHUM: MeXAy ABYyMsS TOUKAMM, OT TOUKH 10 IPSIMOM, JUIMHA MapuipyTa Ha
KBaJpAaTHOW CETKE.

WN3mepenne W IOCTPOCHHME YIVIOB C IIOMOINBIO TPAaHCHOPTUpA. Buasl TpeyrojbHUKOB:
OCTPOYTOJIbHBIN, PSIMOYTOJIBHBIN, TYIIOYTOJIBHBIN, paBHOOEIPEHHBIH, PaBHOCTOPOHHHM.
YeTbIpEXYToJbHUK, IPUMEPB]l YETBIPEXYTONBHUKOB. [IpAMOYroiapHUK, KBagpaT: UCIOJIb30BAHNE CBOMICTB
CTOpOH, YIJIOB, auaroHaneil. M3oOpaxkeHue reomeTpuueckux (uryp Ha HEIMHOBaAaHHOW Oymare c
UCIOJIb30BAHUEM LIUPKYJIS, TMHEHKHU, YTOJIbHUKA, TpaHcnopTupa. [loctpoenus Ha kineTyatoil Oymare.

[lepumerp wmHoroyroibHuka. IloHdatue uomanu ¢GuUrypsl, €AMHUILBI H3MEPEHUS IUJIOLIAIHM.
[Tpubnmxénnoe u3MepeHue miomanu Guryp, B TOM 4YHcie Ha KBaapaTHOM cerke. [IpubmmkénHoe
M3MEpEHUE JIUTMHBI OKPYKHOCTH, IJIOLIAAHN KpyTa.

CuMMeTpus: LIeHTpallbHasA, 0CEBasl U 3epKajibHAsi CAMMETPHHU.

[TocTpoenne cuMMETpUYHBIX QUTYD.

Harnsinaele npezicTaBieHHss O TNPOCTPAHCTBEHHBIX (uUrypax: mapajienenunen, kKyO, mpusma,
nupaMmsia, KOHyC, IWUIMHApP, map u cdepa. M3o0paxkeHue mnpoctpaHcTBeHHbIX ¢uryp. IIpumepsr
pa3BEPTOK MHOTOTPAHHUKOB, LMIMHIpAa U KoHyca. Co3naHue Mojesnel mpocTpaHCTBEHHBIX (uryp (u3
OyMmaru, MpoBOJIOKH, IUTACTUIIMHA U JPYTUX MaTepUaOB).

[Tonsatue 06bEma, eAMHUIBI U3MEpeHust 00bEMa. OOBEM NPAMOYTOJIBHOTO Mapasiesenunesa, Kyoa.

7 KIIACC
Auredpa

Yucna ¥ BbIYMCTICHHUA

JlpoOu OOBIKHOBEHHBIE M JCCATUYHBIC, MEPEXoJ] OT OAHOM (opMbl 3amucu ApoOeil K ApPYyrow.
[loHsiTE panMOHANBHOIO YHCIA, 3alUCh, CPAaBHEHUE, YIOPSAIOYMBAHHE PALUOHAIBHBIX YHCEIL.
Apudmernueckue AEHCTBHS C pallMOHAJIBHBIMHM 4yuclIaMH. PerieHue 3aay U3 peaybHOW MPAKTUKH Ha
Y4acTH, Ha JIpOOHU.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: ONpeAeiieHHe, MpeoOpa3oBaHUE BHIPAKECHUH Ha OCHOBE
OIpeJiesIeHus], 3auch OonbmuX uyucen. I[IponeHTsl, 3anuchk NPOLIEHTOB B BHAE ApoOu U IpoOH B BHUJE
IIPOLICHTOB. TpU OCHOBHBIE 33/1a4 Ha IIPOLIEHTHI, PELICHUE 3a1a4 U3 PEAIbHOU ITPAKTUKHU.

IIpuMeHeHne MPU3HAKOB ACIUMOCTH, PA3JIOKEHUE HA MHOXKHUTEIIN HATYPAJIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpsSMasi U 0OpaTHasi IPONOPLUOHATBHOCTH.

AJsiredOpanyeckue BbIpasKeHU s

IIepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKECHUS C IEPEMEHHON. J[OIIyCTUMBIE 3HAaUEHUS [IEPEMEHHBIX.
[IpencraBneHue 3aBUCUMOCTH MEXAYy BEIMYMHAMU B Buae (GopMynbl. Beruucienus no gopmynam.
[IpeoOpa3oBanue  OYKBEHHBIX  BBIPQKEGHUH, TOXKIECTBEHHO  DPaBHbIC  BBIPDAKEHHS, IpaBHIa
peoOpa3oBaHusl CyMM U IPOU3BEICHHMN, NpaBWia PACKPbITHA CKOOOK M TNPUBEAEHUS IOJ0OHBIX
CllaraeMblXx.

CBolicTBa CTENEHU C HATYPAJIbHBIM IT0KA3ATEIEM.

OpnowieHsl UM MHorowieHel. CreneHb MHorowieHa. Cro)keHue, BBIYUTAHHE, YMHOXKEHUE
MHOTrowieHOB. POpMyJIbl COKPAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMBbI M KBajapaT pasHocTH. Popmyna
pa3HOCTH KBaApaToB. Pa3noxeHne MHOrOWICHOB HA MHOYKUTEIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YPaBHEHUS, [TpaBUiIa IPeoOpa3oBaHus ypaBHEHUS, PAaBHOCUIBHOCTb YPaBHEHHIA.

JIuneliHOe ypaBHEHME C OJHOM IEPEMEHHOM, YHCIO0 KOPHEW JIMHEWHOIO YpaBHEHHUs, pElICHUE
JUMHEWHBbIX ypaBHeHuH. CoOCTaBJI€HME YpaBHEHUH II0 YCJIOBUIO 3aJaud. PellleHne TEeKCTOBBIX 3ajad C
IIOMOIIIbIO YPABHEHUIA.

JluneliHoe ypaBHEHHE C IBYMs IEpEeMEHHBIMU U ero rpaduk. Cucrema AByX JTUHEHHBIX ypaBHEHUN €
JIBYMsI TNIE€pEeMEHHbIMH. PelieHune cucteM ypaBHEHUH crocoOOM NOJACTaHOBKHU. Ilpumepsl perieHus

TEKCTOBBIX 3aJa4 C TIOMOIIIBIO CUCTEM YPaBHEHUH.
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DOyHKUUHA

Koopnunara toukm Ha npsMoi. UwucnoBble NpoOMexXyTKU. PaccrosHne Mexay ABYMs TOYKAMH
KOOPJAHMHATHOU IIPSIMOMA.

[TpsmoyronpHas cuctema koopaunat, ocu OX u Oy. AGcumcca U OpJiHATAa TOYKK HA KOOPAMHATHON
wiockoctu. [Ipumeps! rpadukoB, 3agaHHbIX GopmynaMu. UTeHHe rpauKoB peajbHBIX 3aBUCHMOCTEH.
[Honstue dynkuuu. I'padux ¢ynkiuu. CpolictBa ¢yukuuil. Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk
¢yskuun y = [x|. 'padmueckoe penieHre TMHEHHBIX YPaBHEHUNA U CUCTEM JIMHEWHBIX YPaBHEHUI.
I'eomerpusn

Hauanbsuele nmonsTus reomerpun. Touka, npsimasi, OTPE30K, JIyd. Yrois. Buael yrios. BepTukansHbie
U CMexHble yriuel. buccexkrtpuca yra. JlomaHas, MHOroyroiapHuk. IlapamiensHOCTh W
MEPIEeHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBa 0OceBOM cummerpuu. IIpumepbl cuMMmeTpuu B
OKpY’KaroIllleM MHUpe.

OCHOBHbBIE TIOCTPOEHUSI C IOMOIIBIO LUPKYJsd W JnHeHKkHU. TpeyrosnbHuk. BbicoTa, MmeauaHa,
OucceKkTpuca, uX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TPEYTrobHUKUA. HepaBeHCTBO TpeyroibHUKA.

CaoiicTBa M MpU3HAKK paBHOOEPEHHOT0 TpeyroyibHUKa. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.

CpolicTBa M TNpU3HAKM MapajuieNbHbIX MNpsMbIX. CymMma yIJIOB TpeyrosibHMKAa. BHeIHue yriibl
TPEyroJjbHUKA.

IIpssmoyronbHbli TpeyronbHUK. CBONCTBO MeIuaHbl MPSAMOYIOJIBHOIO TPEYIOJbHUKA, IPOBEAEHHON
K runotenyse. [Ipu3Haku paBeHCTBA MPSMOYTOJbHBIX TPEYTOJbHUKOB. [IpsIMOYTONBHBIN TPEyroibHUK C
yriaom B 30°.

HepaBeHcTBa B reomeTpuu: HEpaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOW, TeopeMa O
OosblieM yrie u OoJblIel CTOpOHE TpeyroyibHUKA. [lepneHauKysp 1 HaKJIOHHAs.

I'eomeTrpuueckoe mMecto TouyeKk. buccekTpuca yria U cepeUHHBIA MEPIEHIUKYIIpP K OTPE3Ky Kak
re€OMETPUUECKHUE MECTA TOYEK.

OKpy’XKHOCTh U KpYyT, XOp/la U JAUAMETP, UX CBOWCTBA. B3aMMHOE pacIionoKeHUEe OKPYKHOCTH U
npsmoi. KacarenpHas M cekymias K OKpy>KHOCTH. OKpYy»HOCTb, BINMCaHHas B yrojl. BmnucanHas u
OIMCaHHAasl OKPYKHOCTHU TPEYroOJIbHUKA.

BeposAATHOCTH M CTATHCTUKA

[IpencraBnenue DaHHBIX B BUjAe Tabiui, Auarpamm, rpadukoB. 3amoiHEHUE TaOJIUI, YTEHHE U
MOCTPOCHUE JauarpamMMm (CTOJIOMKOBBIX (CTOJMOYATHIX) M KpPYyroBbIX). UTeHue rpadukoB peasbHBIX
nporeccoB. M3pnedyenue uHpopMalMM W3 AMAarpaMM M TaOJMIl, HMCIOJIB30BAaHHE W HHTEPIIPETAIUs]
JaHHBIX.

OnwucartenpHas CTaTHCTUKA: CpeAHee apuMeTHdyeckoe, MeAuaHa, pasMmax, HauOonbliee U
HauMEHblIIee 3Ha4eHus1 Habopa YUCIIOBBIX JaHHBIX. [IpuMeps! citydaiiHON N3MEHUYUBOCTH.

Criyvaiinplii 9KcriepuMeHT (OmBIT) M ciydaiiHoe coOwiTue. BepostHOCcTh M uyactota. Pomnb
MaJIOBEPOSITHBIX U NMPAKTHUUYECKH JOCTOBEPHBIX COOBITUH B MpHpOJE U B oOmecTBe. MoHeTa U urpajibHas
KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmua, pebpo. Cremenr BepmmHbL Ywcio pédbep M cyMMmapHas CTENEHb BEPIIHH.
IIpencraBnenne o cBs3Hoctu rpada. Llenu m muximel. ITytn B rpadax. O6xon rpada (3iinepoB myTs).
[IpencraBiaenue o6 opueHTHpOBaHHOM Tpade. Pemenne 3amau ¢ momoipo rpados.

8 KUIACC
Auredpa

Yucsa v BbIYUCIEHUSA

KBanpatnslii kopens u3 uncna. [lonstue o0 uppanuoHanbHOM uucie. JlecsTuuHble TPUOTMKEHUS
uppauuoHanbHBIX uyMcen. CBoiicTBa apu(METHUYECKMX KBaJApaTHBIX KOPHEH U MX IPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHHM U BEIUUCICHUSIM. [leficCTBUTENBHBIC YHCIIA.

Crenens ¢ 1eabIM [TOKa3zaresieM U e€ cBoiicTBa. CTaHgapTHas 3alluch YKCa.

AJsiredOpanyeckue BbIpasKeHUsI

KBagparHblil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.
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Anrebpanueckas aApoOb. OcHOBHOE CBOHCTBO anredpanueckoi apoOu. CrokeHue, BbBIYUTAHHE,
YMHOXEHHE, JIeJIeHne anredpandyeckux apooeil. PanmonanbHple BEIpaKeHUS U UX IPeoOpa3oBaHueE.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, Qopmyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YPaBHEHMH, CBOJSIIMXCS K JIMHEHHBIM U KBaJpaTHbIM. [IpocTeiiue 1poOHO-paliMoHaIbHbIe YPaBHEHUS.

I'padmyeckas uHTEpHpeTalysl ypaBHEHUHN € IByMs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHUH C
IBYMs IepeMeHHBIMU. [IprMepsI peleHns CUCTEM HENMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

Pemenre TekCTOBBIX 33724 aNTreOpandecKuM CIIoCOOOM.

UucnoBble HEpPaBEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OQHOM NEpeMEHHOH. PaBHOCUIBHOCTH
HepaBeHCTB. JInHeliHbIe HepaBEHCTBA ¢ OJHOM NepeMeHHON. CHucTeMbl JIMHEHHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DOyHKUUHA

[Tonsatue Qynkuuu. O6nacTb onpeneneHus U MHOXecTBO 3HaueHMH (yHkiuu. CrocoObl 3a1aHus
byHKIMA.

I'papux ¢ynxmuu. YUrenue cpoiictB (yHKiuu no e€ rpaduky. Ilpumeps! rpadukoB (yHKIMIA,
OTPaXKAIOIINX PEATBHBIE IPOLECCHI.

@DyHKIMK, ONUCHIBAIOIINE MPSIMYI0 U OOpaTHYI MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, MX TIpaduKu.
Oynxman Y = X2, Y = X3, y = Vx, y=|X|. Tpadudeckoe pemenne ypaBHEH I i CHCTEM ypaBHEHHIL.
I'eomerpusn

UYersipéxyronsHuku. Ilapasienorpamm, ero INpu3Haku M CBOWMCTBA. YacTHele — cily4au
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaapar), UX MPU3HAKU U cBoMcTBa. Tparenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBa U npu3Haku. [IpsamoyronpHas Tpanenus.

Meron yaBoenuss Menumanbl. lleHTpanbHas cummerpuss. Teopema @aneca U Teopema o
IIPONOPLIMOHANIBHBIX OTpE3KaXx.

Cpennue TMHUM TpeyTroiabHUKA U Tpaneuuu. LleHTp macc TpeyroiapHuKa.

[Tomobue TpeyroapbHUKOB, Kkod(ddumueHt mnomobus. IlpusHaku nOAOOUST  TPEYTrOJBHUKOB.
[Ipumenenue mo1o6us MpH perIeHUH MPAKTUUECKUX 3ajau.

CpoiictBa 1uiomazei reomerpuueckux ¢uryp. Dopmyabl IS IUIOIIAAM  TPEYTOJIbHUKA,
napajiesorpamma, pom0a u tpanenuu. OTHOIIEHHE TUIOMAAeH M0100HBIX (UTyp.

Brruucnenue miomaaeii TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema [Iudaropa. [lpumenenue Teopemsl [Tudaropa npu pemieHun npakTUYECKUX 3a1a4.

CuHyc, KOCHHYC, TaHI€HC OCTpOr0 YyIJIa MpsMOYIOJbHOIO  TpeyrojbHuka. (OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIEeCTBO. TpuroHoMmerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BrnucanHble M LIEHTPAIBHBIE YIUIBI, YTOJ MEXKIY KacaTeJIbHOW M XOPJAOM. YTIUIBI MEXIy XOpAaMU U
ceKkymuMu. BrnucanHele UM onMCcaHHbBIE YETHIPEXYTOJBHUKH. B3aMMHOE pAacmnojoXeHHe JBYyX
okpyxHoctell. Kacanue okpyxnocreid. O0mmue KacaTreiabHbIe K IByM OKPYKHOCTSIM.

BeposiTHOCTH M CTATHCTHKA

IIpencraBnenue AaHHBIX B BUJIE TaOJIUL, UarpaMM, rpa(ukos.

MHOXeCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOXKecTBO. Omepanuu HaJ MHOXKECTBaMHU: OOBbEIWHEHHE,
nepecedeHue, 1onoiaHeHue. CBOWCTBA onepanuil HaJ MHOXKECTBAMU: IIEPEMECTUTEILHOE, COUETATENBHOE,
pacrpenenuTeNbHoe, BKIIOYeHHA. VICHonb30BaHHME TpagUuecKoro IPeICTaBICHUs MHOXECTB IS
OIMCAaHUs PEAIBHBIX IIPOLECCOB U SIBJICHUM, ITPU PEIICHUHN 3aa4.

W3mepenue paccenBaHUsl JaHHBIX. JlMcmepcust M CTaHAAPTHOE OTKJIOHEHHE YHUCIOBBIX HAaOOPOB.
JuarpamMmma paccenBaHusl.

DOneMeHTapHbIe COOBITUS ciy4aiiHoro ombita. Ciaydaiineie coobiTusa. BeposatHocTu coObiTuil. OnbITHI
C PaBHOBO3MOKHBIMU 3JIEMEHTAapHBIMU cOOBITUAMU. CityuaiiHblil BIOOpP. CBA3b MEX/1y MaJIOBEPOSATHBIMU
Y IPAKTHYECKU JOCTOBEPHBIMHU COOBITHUSMHU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiiCTBa NE€pEBHEB: €IUHCTBEHHOCTh IyTH, CYIIECTBOBAHHE BHUCSYEH BEPIIMHBI, CBS3b
MEX]y YHCIIOM BepUIMH U unciioM pédep. [IpaBuino ymHoxkeHus. Pemenue 3amau ¢ momouibio rpados.

[IpotuBomonoxxupie coObITHA. [umarpamma Oinepa. OObeaUHEHHWE W TEPECEUYCHHE COOBITHIA.
HecoBmecTHble coObiTusi. DopMmyna CIOXKEHHS BEpOSTHOCTEH. YCIOBHas BeposSTHOCTH. llpaBumio
ymHOXeHus. HezaBucumele coObiTus. IlpeacrasieHne skcniepuMeHTa B BUJe AepeBa. Pemienue 3agay Ha
HaXO0X/IEHUE BEPOATHOCTEN C IOMOIIBIO IEPEBA CIIy4allHOI0O 3KCIIEpUMEHTA, JUarpamm Jiiepa.
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9 KUIIACC
Aureopa

Yuciaa 1 BBIYUCTCHUA

PanmonanpHple 4yucia, MppalMOHANBHBIE YHUCIA, KOHEYHbIE M OECKOHEYHBIE AECATUYHBIE IPOOH.
MHOXecTBO JeHCTBUTENBHBIX YHCEN, JACHCTBUTEIbHbIE YHCIa KaK OECKOHEUHBbIE NIECATHYHBIE IPOOH.
B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JEHCTBUTEIBHBIX YHMCEN U KOOPAMHATHOU
IIPSIMOM.

CpaBHEHHE IEWCTBUTEIIBHBIX YHUCEIT, apUPMETHICCKUE JEHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

Pa3zmMepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JITUTENFHOCTh MPOLIECCOB B OKPY’KAIOIIEM MUpE.

[TpuOmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTH MpuOmmkeHus. Oxpyrinenue yucen. [lpuxkuaka u
OLIEHKA pe3yJIbTaTOB BBIUMCIICHUH.

YpaBHeHMsI M HEPABEHCTBA

JIunelinoe ypaBHenue. PelieHre ypaBHEeHUN, CBOASAIMXCA K JIMHEWHHBIM.

KBanpatHoe ypaBHeHuwe. PemieHune ypaBHEHUN, CBOIMIIMXCS K KBaJpaTHbIM. bukBagpaTHoe
ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUM TPETbed W YETBEPTOM CTENEHEH pA3JOKEHHEM Ha
MHOXUTENH.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHHWH. PelneHne TEKCTOBBIX 3agad  ajaredpanuyecKum
METOOM.

VYpaBHeHHE ¢ IBYMs MEPEMEHHBIMH M €ro rpaduk. PemieHne cucteMm OBYX JIMHEHHBIX ypaBHEHHH ¢
IBYMsl IIEpeMEHHbIMH. PelieHue cucrem IByX ypaBHEHUH, OQHO U3 KOTOPBIX JIMHEMHOE, a Apyroe —
BTOpOIi cTenenu. [ paduueckas HHTEpIpETALUs CUCTEMBl YPaBHEHUH C IBYMS NIEPEMEHHBIMH.

Pemenre TekCTOBBIX 3374 aNTreOpandecKuM CIIOCOOOM.

UucrioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMUHEHBIX HEPABEHCTB C OJAHOW MepeMeHHOU. PeleHue cucteM JIMHEHHBIX HEPABEHCTB C
onHoW mepemeHHoW. KBanpatHeie HepaBeHcTBa. ['padumueckas MHTEpHpeTanusi HEPAaBEHCTB U CHCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMU.

DyHKUUHA

Ksagparnunas dynkius, e€ rpadux u cBoiictsa. [lapabomna, KoopauHaTHl BEPIIUHBI TapaboIbl, OCh
CUMMETpPUHU TapaboJIbl.

I'padukn dyskmmit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |X| 1 ux cBoiicTsa.

YucinoBblie NOCTEA0BATEIBLHOCTH U NPOrPeccHm

[ToHsiTHE YMCIOBON MOCIIEIOBATEILHOCTH. 3a/IaHUE TTOCIIEA0BATEILHOCTH PEKYPPEHTHON (hopMytoit
1 GopMyII0i N-TO YieHa.

Apudmernueckass ¥ reomeTpuueckas mporpeccur. Dopmyibl N-TO 4YieHa apupMETHYECKOH u
TEOMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3o0pakeHune 4ieHoB apuhMETUUECKONW M TEOMETPUUYECKON MPOTrPeCcCHii TOUKaMH Ha KOOPIMHATHOM
IJI0CKOCTH. JIMHENHBIN U 3KCIOHEHIUMANIbHBIN pocT. CII0KHBIE TPOLIEHTHI.

I'eomerpus

Cunyc, kocuHyc, TaHreHc yrioB oT 0 mo 180°. OCHOBHOE TPHTOHOMETPHUUYECKOE TOXKICCTBO.
@opMyIIbl IPUBEICHUS.

Pewmenne tpeyronsHukoB. Teopema KOCHHYCOB M TEOpEMa CUHYCOB. PellleHne npakTU4ecKux 3a1ad ¢
HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6paszoBanue nonodus. [lonodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BEIEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEAECHUMN OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJpaTe KacaTeIbHOM.

BekTop, miuHa (MOAysb) BEKTOpA, COHANpPABICHHBIE BEKTOPHI, MPOTHUBOIIOJIOKHO HalpaBiCHHbIC
BEKTOpBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMM HaJ BeKTOpamu. Pasznoxenue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CkansipHOE NpPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE JJI1 HAXOKICHUS JIJINH U YIJIOB.

JlexapTOoBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSIMOM M OKPYKHOCTHM B KOOpJMHATAX,
MepeceyeHne OKPYKHOCTEN U NpAMbIX. MeTOJl KOOpAMHAT U €ro MIPUMEHEHUE.
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IIpaBunbHBIE MHOIOYIOJIBHMKHM. JInuHa OKpyxkHOCTH. ['pagycHas u paauaHHas Mepa  yria,
BBIYMCIICHHUE JUIMH AYT OKpyKHOCTeH. [lnonaas kpyra, cekropa, CerMeHTa.

JIBIDKEHHsSI TUIOCKOCTM M BHYTPEHHHE CHMMETpUH (Uryp (3JIeMEHTapHble IpeICTaBICHHS).
[TapannenwsHbiii nepenoc. [ToBopoT.

BeposATHOCTH M CTATHCTUKA

[IpencraBnenue JaHHBIX B BUZE TAOJIUL, TUarpaMM, rpauKoB, HHTEpHpETalus JaHHbIX. YTeHue u
MOCTPOCHUE TAabIUL, TUarpaMM, rpauKoB MO PeabHbIM JaHHBIM.

IlepecranoBku u Qaktopuan. Coueranuss u yucino coderanuil. Tpeyronpauk [lackans. Pemienue
3aJ1a4 C UCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckast BeposITHOCTb. Cily4aiiHbli BEIOOpP TOUKHU M3 (PUTYphI HA TIIOCKOCTH, U3 OTPE3Ka U U3
JyTH OKPY’KHOCTH.

Hcneiranne. Ycenex u Heymaua. Cepus ucHbITaHMd A0 nepBoro ycnexa. Cepus HCHBITaHUN
bepnymnu. BepositHocTi coObITH B cepun ucnbiTaHuil beprynu.

CnyuaiiHas BEIMYMHA U paclpelielieHUe BEpOsATHOCTEH. MaTeMaTHUeCcKOe 0KMJAHUE U JUCIIEPCHS.
[IpuMeppl MaTEMaTHYECKOTO OXUIAHUS KaK TEOPETUYECKOTO CPEJHEro 3HAYEHUS BEJIIMYUHBI.
MareMaTtnueckoe OXUIAHUE U JUCHEPCHUS CIyYalHON BEIIMYUHBI «UYUCIIO YCIIEXOB B CEPUM UCIIBITAHUN
beprymm.

[TonsaTue 0 3akoHe OobIIUX yKces. Mi3MepeHrne BeposSTHOCTEH ¢ MOMOIIbIO 4acToT. Ponib 1 3HaueHue
3aKOHa OOJIBIIMX YKCEN B IPUPOJE U OOIIECTBE.

TemaTu4yeckoe NJIAHUPOBAHUE

5 KUIIACC
B Tom uucne Ha
Komnuecto | KonnuectBo
KOHTPOJIbHBIE U
No HaumenoBanue 4acoB I10 4acoB I10
. . [IPAKTUYECKUE 20P
/T pasnenoB TUTIOBOH paboueii 6
nporpamme | mporpamme DaDOTH
K. P np. p.
Harypanbnsie
1 | mena. JleticTBus ¢ 43 43 1
HaTypaJbHBIMU
YUCIaMHU
Harnsannas
2 | reomerpus. Jlunuu 12 12 2
Ha TJIOCKOCTH
3 OOBIKHOBEHHBIC 48 48 1
Ipodu
Harnsanas bu6nuoreka [JOK
4 | reoMeTpHsL. 10 10 1 https://m.edsoo.ru/7f4131ce
MHOrOoyrojabHUuKH
5 JlecaTnaHbie 38 38 1
JIpobu
Harnsannas
g | reoMeTpus. Tenan 9 9 1
¢burypsl B
MIPOCTPAHCTBE
7 [ToBTOpEHUE U 10 10 1
00o00mIeHIEe
Uroro 170 170 4 4
6 KJIACC
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B ToMm gucie Ha
Komunuectso | KomnuectBo
KOHTPOJIbHBIE 1
Ne HaumenoBanue 4acoB I10 4acoB I10
N . MIPaKTUYECKHE 20P
T/T1 pasnenoB THUTIOBOM paboueii paBoTE!
mporpaMme | IIporpamme
porp porp K. D np. p.
1 HarypanbHbie 30 30 1
YyHcia
Harnagnas
5 T€OMETPUS. 7 7
[Ipsimble Ha
IUIOCKOCTH
3 | dpobu 32 32 1 1
Harnsannas
4 | reomeTpus. 6 6 1
Cummetpust
5 Beipaxenus ¢ 6 6
OykBaMu
Harnsannas
6 | reomerpus. 14 14 1 1 1.31/16n1/10Te1<a HOK
durypsr Ha https://m.edsoo.ru/7f414736
IUIOCKOCTH
ITonoxurtennHBIE U
7 | oTpuIaTeIbHBIC 40 40 1
YyHcia
8 IIpencraBnenne 6 6 1
TAHHBIX
Harnagnas
9 TE€OMETPHS. 9 9 1
Qurypsl B
MIPOCTPAHCTBE
[ToBTOpEHME,
10 | 000OIIEHNE, 20 20 1
CUCTEMATHU3alH
Hroro 170 170 5 5
7 KJIACC
B ToMm gucie Ha
Komnuectso | KomnuectBo
KOHTPOJIbHBIE U
Ne HaunmenoBanue 4acoB I10 4acoB I10
. - IIPAKTUYECKHE 20P
/1 pasnenon THUIIOBOH paboueii paboTE!
oporpaMme | Iporpamme
porp porp K. p | mp. p.
AJITEBPA
Yucna u
BBIUMCIIEHU.
1 25 25 1
PanmonansHble bu6nuoreka [IOK
quciaa https://m.edso0.ru/7f415b90
2 Anrebpanyeckue 97 97 1
BBIPKEHUS
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3 | YpaBHeHUs U 20 20 1
HEPaBEHCTBA

4 Koopaunats u 24 24 1
rpaduku. OyHKIUNA

5 [ToBTOpEeHUE U 6 6 1
000011eHNE
Hroro 102 102 5 0

I'EOMETPUA

[Ipocreitmme
reOMETPUYECKUE
(burypsl u ux

1 | cBoiicTBa. 14 14
N3mepenue
reOMETPUUECKUX
BEJTUYHH

2 | TpeyroabHUKH 22 22 1
[TapannensHbie bubnmnoreka [JOK

3 | HpaMBIE, CyMMa 14 14 1 https://m.edsoo.ru/7f415e2e
YIJIOB
TPEYTroJbHUKA
OKpY>KHOCTb U

4 | KPYT 14 14 1
I'eomerpuueckue
MIOCTPOCHHS

5 [ToBTOpEHME, § 4 4 1
00001eHNe 3HaHN
HUtoro 68 68 4 0

BEPOATHOCTH U CTATUCTUKA

1 IIpencrasinenue v 7 5
TAHHBIX

5 OnucarenpHas 8 8 1
CTaTHCTHKA

3 Cnyuaiinas 6 6 1
W3MEHYUBOCTD

4 | Breserme preopuio 4 4 Bu6morexa [IOK

pajos https://m.edsoo.ru/7f415fdc

BepositHOCTB M

g | Uacrora 4 4 1
clydaifHOTO
COOBITUSA
O06o006111IEHME,

6 | cucremaruzanus 5 5 2
3HAHUHN
Uroro 68 68 2 5

UTOI'O 204 204 11 5)
8 KJIACC
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/o

HaunmenoBanue
pas3znenon

Kommaecto
YacoB I10
THUIIOBOM

mporpamme

KomnaectBo
4acoB 110
paboueii

rporpamme

B ToMm uncne
Ha
KOHTPOJIbHBIE
u
MPAKTUYECKUE
paboThl

K.p | mp. p.

90P

AJII'EBPA

Uucna u
BBIUNCIICHHUS.
KBagparuslie KopHU

15

15

Yucna u
BBIYHCIICHHUS.
CreneHsb ¢ 1EIIBIM
IOKa3aTejIieM

Anrebpanueckue
BBIPAKCHUSI.
KBagparuslit
TPEXWICH

Anrebpanueckue
BBIpa)KCHUSI.
Anrebpanueckas
Ipo0b

15

15

YpaBHeHuUA U
HEpPaBEHCTBA.
KBanparusie
ypaBHEHUS

15

15

YpaBHeHus u
HEPaBEHCTBA.
Cucrembl
ypaBHEHUH

13

13

YpaBHeHus u
HEPaBEHCTBA.
HepasencrBa

12

12

DyHKIUU.
OCHOBHBIE TOHATHSA

5

DyHKIUN.
UYucnoBble QyHKIUU

9

10

IToBTOpeHue n
000011eHne

6

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f417af8

Hroro

102

102

I'EOMETPUA

YeThIpEXYyroIbHUKN

12

12

Teopema daineca u
TeopemMa o
IPOMOPIIMOHATIBHBIX
OTpE3Kax,
[MOA0OHEIE
TPEYTOJbHUKH

15

15

IImomans.
Haxoxnenue
ILTOIIaAeH

14

14

bubmuoreka [JOK
https://m.edsoo.ru/7f417e18
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TPEYTOJILHUKOB U
MHOTOYTOJIEHBIX

¢uryp. Inomanu
0100HBIX pUryp

Teopema [Tudaropa
Y Havasa
TPUTOHOMETPUU

10 10 1

V1w B
OKPY>KHOCTH.
Bnucannsie n
OITMCAHHBIC
YETHIPEXYTOJIbHUKH.
KacarensHbie k
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEH

13 13 1

[ToBTOpEHME,
000011IeHNE 3HAHUNA

4 4 1

Hroro

68 68 6

0

BEPOATHOCTH U CTATUCTUKA

[ToBTOpEHME Kypca

24

4 4
7 xnacca
OnucarensHas
CTATUCTHUKA. 4 4
PacceuBanue
JTAHHBIX
MHoxecTBa 4 4
B . | |, siomorsa o
y https://m.edsoo.ru/7f417fb2
COOBITHSA
Beenenue B Teopuro
4 4
rpa¢oB
Crnyuaiinble 8 8
COOBITHSA
O06o06mieHue,
CHUCTEMATHU3AIIIS 4 4 2
3HAHUN
Uroro 34 34 2 1
HUTOI'O 204 204 13 1
9 KJIACC
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B toMm uucie

KomuuectBo | Konuuectn Ha
Ne HaumenoBanue 4acoB 110 owacopmo | \OTPOMBHBIC 30P
/11 pasnuenoB THUTIOBOM paboueit 1
MPaKTUYECKHE
mporpamme | Imporpamme paboTHI
K. D | np. p.
AJIT'EBPA
Yucna u
BBIYUCIICHHUS.
1 JleficTBUTEIbHBIC d J
qucia
YpaBHeHus U
o | HepaBeHCTBA. 14 14 1
VYpaBHeHuUs ¢ OgHOU
MEPEMEHHOMN
YpaBHeHus U
3 | HepaBeHCTBA. 14 14 1
CI/II::TeMLI ypaBHEHUH bubmmorexa [TOK
https://m.edsoo.ru/7f419d08
YpaBHeHus
4 | HepaBeHCTBA. 16 16 1
HepasencrBa
5 | OyHkiMMn 16 16 1
6 Yucnossle 15 15 1
MOCJIeI0BATENIbHOCTH
[ToBTOpEHME,
7 000011eHNE, 18 18 1
CUCTeMaTH3alUs
3HAHUU
Hroro 102 102 6 0
I'EOMETPUA
Tpuronomerpus.
1 TeopeMbl KOCHHYCOB 16 16 1
U CUHYCOB. Pemenue
TPEYTOJIHHUKOB
[IpeobpazoBanue
nonoous.
2 | Merpuueckue 10 10 1
COOTHOIIEHUS B
OKPY>KHOCTH
3 | BekTopsl 12 12 1 bubnunoreka [JOK
JlekapTOBbI https://m.edsoo.ru/7f41al2c
4 | xoOpaUHATHI HA 9 9 1
TIJIOCKOCTH
IIpaBunbHbBIE
MHOTOYTOJIbHUKH.
5 JlivHa OKpYXKHOCTH 8 8
Y TUIOIIAb KpyTa.
Beruucnenue
Ionaaen
6 | JBmwxeHUs 6 6
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TJIOCKOCTH
[ToBTOpEHME,
0000111EHHE, 7 7 5
CUCTEeMAaTH3alUs
3HAHUU
Htoro 68 68 6
BEPOATHOCTH U CTATUCTUKA
[ToBTOpeHnue kypca 8 4 4
KJjlacca
DNIeMEHThI
4 4
KOMOMHATOPUKHI
I'eomerpuyeckas 4 4
BEPOSITHOCTh bubnuoreka [IOK
Hcnpitanus 6 5 https://m.edsoo.ru/7f41a302
bepnynnu
Cnyuaiinas 6 6
BEJTMYMHA
O06o006111EHME, 10 10 1
KOHTPOJIb
Hroro 34 34 1
UTOI'O 204 204

Y4ebHoe n yueOHO-MeTOoAMYECKOoe o0ecreyeHne

KOMIUIEKT KJIACCHBIX YEPTEKHBIX MHCTPYMEHTOB: JIMHEWKA, TPAHCTIOPTHD, yroiabHUK (30°, 60°),
YTOJIBHUK (45°, 45°), LUpKyJIb;
KOMIUIEKTBI IEMOHCTPAIIMOHHBIX INIAHUMETPUYECKUX U CTEPEOMETPUUECKHUX TEIl.

26



https://m.edsoo.ru/7f41a302

	b3c9237e_6172_48ee_b1c7_f6774da89513
	6c37334c_5fa9_457a_ad76_d36f127aa8c8
	88e7274f_146c_45cf_bb6c_0aa84ae038d1
	b3bba1d8_96c6_4edf_a714_0cf8fa85e20b



