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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS. OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa oOecrneynBaeT M3yYyeHHE JAPYIMX JAUCHUIUIMH — Kak
€CTECTBEHHOHAYYHOTO, TaK M TYMaHUTAPHOTO LUKIJIOB, €€ OCBOEGHHE HEOOXOIUMO
JUTST TIPOJIOJDKEHHUST O0O0pa3oBaHUS W Il TOBCEAHEBHOW ku3HU. Pa3Butne y
OOydJarommxcss HAyYHBIX TIPEICTABICHUNA O TIPOUCXOKICHUU U CYITHOCTH
anredpanyecknux aOCTpakiuii, croco0e OTpaKEHUs MaTeMaTHYeCKOW HayKoi
SBJICHMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, POJIM MATEMAaTUYECKOTO
MOJCIUPOBAaHUSI B HAYYHOM [IO3HAaHUM M B TMPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KAYE€CTB MBIIIJICHUS, HEOOXOIUMBIX
JUIsS. ajanTaldd B COBpEeMEHHOM 1udpoBoM oOmiectBe. M3ydeHue anreOpsl
oOecrieynBaeT  pa3BUTHE YMEHHMs  HaOIOIaTh, CpaBHUBATh, HAXOJWTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOW JICMCTBHUS, BBIBOJIBI, (HOPMYIHUPOBATH
yTBepkaeHnss. OCcBOeHHE Kypca anreOpbl 0OeCIeUMBaAET Pa3BUTHE JIOTHUECKOTO
MBIIIICHNAS OOYYalOIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTHUBHBIC
paccyxaeHus, o00OIeHHe U KOHKPETH3allUI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenune anrebpe mpearnosigaracT 3HAYUTEIBHBIA OOBEM CaMOCTOSTEILHOMN
NEATETLHOCTH OOYyYaloIUXCs, TO3TOMY CaMOCTOATEILHOE pEIIeHHue 3aaad
OOYYarOIIIMMUCS SBIIICTCS peanu3alyeil AesITEIbHOCTHOTO MTPUHITUIIA OO YICHHSI.

B cTpykrype mnporpammsl y4eOHOro Kypca «Anrebpa» yriyO0iaéHHOTO
U3Y4YEHUSI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATeIbHO-METOANYECKUE JIMHUU:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKre BBIPAXKEHUS», «YPaBHCHHS U
HepaBeHCTBa», «DyHkmumy. Kaxkmas w3 3THX CoaepkaTelbHO-METOIMYSCKUX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JIPYTUMHU €ro JUHUsSMU. B Xxome u3ydeHuss Kypca OOydYaroIIMMCS MPUXOIUTCS
JIOTUYECKU PACCYKATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsi3n
C 3THM B MpOTpaMMy Y4eOHOTO Kypca «AJredpa» BKIIFOUYCHBI HEKOTOPHIC OCHOBBI
JIOTUKH, TIPEACTaBJICHHBIE BO BCEX OCHOBHBIX pa3jeiiax MaTeMaTHYeCKOTO
oOpa3oBaHHsT M  CIOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYalOlUMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YeCcKOTo si3bika. CopepiKaTeabHOM € CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.



Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JJIst
JaNbHENIIEr0 U3yYeHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Y OOYyYaroIIUXCs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEr0 0O0pa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMU M HMPPALMOHAIBHBIMU 4YHCIaMH, (OpMHUpPOBAHUEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJreOpandecKkue BhIPaXeHUs
U «YpaBHEHUS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOTO 00111€T0
oOpa3oBaHMsl y4yeOHBIH MaTepuan TpYNIHUPYETCSs BOKPYI  pallOHAJIbHbBIX
BbIpaXXEHUI. Aredpa AEMOHCTPUPYET 3HAYCHHE MaTEMaTHUKU Kak s3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJETCH, OMUCaHHWs TPOIECCOB U  SBICHUUN
peanpHOro Mupa. B 3amaum oOydeHusi anreOpe BXOIAT TaKXKe JajbHEHIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UH(POPMAaTUKUA, M OBJAJCHUE HABbIKAMHU JI€TyKTHUBHBIX
paccyxaenuil. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
oOyJaroluMucs 3HaHUM 0 (QYHKIUSAX KaK Ba)KHEHIIEW MaTeMaTUYeCKOW MOJeH
JUISL OTIMCAHUSl M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHHsI UCTIOIh30BaTh PAa3IMYHBIC BBHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATHKH —
CJIOBECHOT'O, CMMBOJHMYECKOT0, Ipa)uyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUU IUBUIM3ALMH U KYJIbTYpBHI.

Yrny6néHubIit Kypc anreopsl XapaKkTepu3yeTcs U3YYEHHUEM
JIOTIOTHUTEIHHOTO TEOPETUYECKOro ammapara W CBA3aHHBIX C HHUM METOJOB
pemieHus 3amad. AnreOpa SBISETCS S3bIKOM JIJIi  ONMUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTE€MAaTH4YeCKOro MoaenupoBanud. [lpm
TOM CaMU OOBEKTHl MaTeMaTHUYECKMX YMO3aKJIIOUYEHUH M MPUHATHIE B anredpe
OpaBWJia WX KOHCTPYHPOBAHMS  CIIOCOOCTBYIOT (OPMHUPOBAHMIO  yMEHUU
00OCHOBBIBATh M JIOKA3bIBATh CYXKJICHHS, PA3BUBAIOT MAaTEMaTUIECKYIO HHTYHIIHIO,
KpPaTKO W HATJSIIHO PAcKPHIBAIOT MEXaHW3M JIOTHUECKHUX MOCTPOCHHM M ydaT HX
npuMeHeHuto. Tem campiM anrebpa 3aHUMaeT OJHO W3 BEAyIIUX MECT B
(GbOopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yYarOITXCS.

CornacHo yuyeOHOMYy MaHy B 7-9 Kkjaccax u3ydaeTcsi Y4eOHbBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ieiibl COJEpIKAHUS:



«Uucma © BBIUKACIEHUSN», «ANTEOpandecKre BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBAY, « DyHKIIHW.

Ha uzyuenue yueOHOro Kypca «Anredpa» orBoautcs 408 dyacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Heneno), B 8 kimacce — 136 yacoB (4 yaca B Hefeno), B 9
kiacce — 136 yacoB (4 yaca B HEJIENIO).

COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia 1 BBIYMCJIEHUS

Panmonanpabie unciia. CpaBHEHHE, YMOPSAJIOYMBAHHE U apU(DMETHUYCCKHE
JICVCTBHS C PAlMOHAIBHBIMU YKCIaMu. YuciaoBas npsiMasi, MOJIyJIb YUCIIA.

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeleM M €€ CBOWMCTBA. 3alKCh 4YUCIa B
NECATUIHOHN MMO3UIINOHHON CUCTEME CUHUCIICHHUS.

Pemienne TeKkCcTOBBIX 3a/1au apudMeTHIeCKUM criocoboM. Pemenue 3amad u3
pealbHOM MPaKTHKW Ha YacTH, Ha JpoOH, HA TPOIICHTHI, IPUMEHEHHE OTHOIICHUM
U TpONOpIUN MNpHU pPEIICHUU 3a7ay, pEIieHuEe 3aj]ady Ha JABWKEHHE, paldoTy,
MOKYIIKH, HAJIOTH.

JenuMocTs 1enbix uncel. CBoiicTBa IEITMMOCTH.

IIpocthie U coctaBHble uucia. YETtHple U Heu€THble uucha. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MPOM3BEICHUS LIEJIBIX YMCEII MPU PEIICHUHU 33]1a4 C MPAKTUYECKUM COACPKAHUEM.

Haubomnpiuit o0mumii 1enurens 1 HauMeHbIee o011ee KpaTHOE BYX YHUCE.
B3auMmHo nipocTthie uncia. Anroput™ EBkiuja.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKaAMHU.

AJsiredOpanvyecKue BbIPpAKEHUA

BripaxxeHue ¢ TmEepeMEHHBIMU. 3HAUYEHUE BBIPAKEHUS C TEPEMEHHBIMU.
[IpencraBienre 3aBUCUMOCTU MEK]1y BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxxaecTBo. TokIeCTBEHHBIC MPeoOpa30BaHUs alreOpandeCKuX BhIPAKCHUH.
Jloka3aTenbCTBO TOXKIECTB.

Onnounensl. OMHOYJICH CTaHAAPTHOTO BUIAa. CTENEHb OJTHOYJICHA.

Muorounensl. MHorOuW/ieH CcTaHaapTHOro Bujaa. CTENneHb MHOTOWICHA.
CrnoxeHne, BBIYMTAHUE, YMHOXKCHHE U JeJieHre MHorouieHoB. [IpeobpazoBanue
11€JIOT0 BhIpaXkeHUsl B MHOTOWIeH. KopHU MHOTOUJIeHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPAaT CYMMbI M KBaJIpaT pa3HOCTU
JIBYX BBIp@XEHUH, KyO CyMMBI M KyO pPa3HOCTH JBYX BBIPOKECHHUH, Pa3HOCThb
KBaJI[paTOB JIByX BBIPOKEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIpQXEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPa)KEHUH.



PasnosxeHne MHOrOYIeHa Ha MHOKUTENN. BbiHeceHne 0011ero MHOXKUTENS 3a
CKOOKH. MeTo1 TpyNIUPOBKH.

YpaBHeHNs U HEPABEHCTBA

VYpaBaenue ¢ onHoi nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTP ypaBHEHUH. YpaBHEHUE  Kak
MaTeMaTH4YECKasi MOJAEINb PEAIBHOW CUTYallNH.

JluHeliHOe ypaBHEHHE C OJHOW NEPEMEHHOM. UMCIO KOpPHEW IMHEHHOIO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOUIbIO JIMHEWHBIX YpPaBHEHHUIA.
JIuHeliHOE ypaBHEHHE, COJIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. [ paduk JTMHEWHOrO YpaBHEHUS C JIBYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YpPaBHEHH C JByMS [E€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMEHHbIMU. PellleHne cucTeM JIMHEWHBIX YPaBHEHUW C JBYMs IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeToAoM cioxeHus. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUU C IBYMS ITIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallUH.

DOyHKIUU

Koopaunara Touku Ha npssMoit. YncCiIoBbIE MPOMEXKYTKH. PaccTosinue Mexny
JBYMSI TOUKaMU KOOPJAMHATHOU MPSMOM.

[TpsimoyronbHas cucremMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOPJIMHATHOM MockocTH. [Ipumepsl rpadukos, 3agaHHbix popmynamu. UteHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

@OyHKIMOHAIBHBIE 3aBUCUMOCTU MeXay BenuuuHamu. [loHsTHEe (QyHKUMU.
OyHkuMg Kak MaTemMaTHueckas MOJeNb peajpHoro mnpouecca. Ob6i1acTh
ompesienieHuss U ob6nacth 3HaueHW ¢yHKkuuu. CrnocoObl 3amaHus (QyHKIUU.
I'padpux ¢pynkumu. [ToHATHS MakCUMyMa 1 MUHUMYMa, BO3PACTAHUS U YObIBAaHUS
Ha MMPUMEPax pealbHbIX 3aBUCUMOCTEMN.

Jlunentnass Qyukmus, e€ cpoictBa. ['padux nuneitHoM ¢ynkiuu. ['padux
¢byuknuu Y = |X|. KycouHo-3aganHbie QyHKIIHN.

8 KVIACC

Yucaa v BIYMCICHUSA

KBaapartubie kKopHU. ApudMeTHUecKuil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTne wppammoHaNIBLHOrO 4Yuciaa. JeWCTBUS ¢ HppalMOHAIBHBIMHA YHCJIAMMU.
CBoiicTBa IEMCTBUI C UPPALIMOHAIBHBIMU YKciaMu. CpaBHEHHUE UPPALIMOHAIBHBIX
YHUCEII.

[IpencraBieHuss O PpACHIMPEHUSX YHUCIOBBIX MHOXECTB. MHOXeCTBa
HATYpaJIbHBIX, 1IEJIbIX, PAIMOHAJIBHBIX, JACHCTBUTENIbHBIX uYucen. CpaBHEHHUE
yucesl. YucioBbIe TPOMEKYTKHU.



HeiictBua ¢ ocrarkamu. Ocrtatku creneHed. [IpumMeHeHune oCTaTKOB K
PELIEHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OBEKTOB OKPYXKAIOLIETO MHUpA, JIUTEIBHOCTh MPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJT YHUCIIA.

AnredOpandecKkue BbIPAKEHUS

AnreOpanyeckas aApoOb. JlomycCTUMBbIE 3HAYEHUS NEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaXkeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoil Iapoou.
CrnoxxeHue, BBIUMTAHHWE, YMHOXXEHHE U JeJieHHE anreOpandyeckux JapoOei.
Brinenenue menoi yactu aaredpandeckoit 1poou.

PannonansHble BBIPAKCHMUS. ToxaecTBeHHbIE npeoOpa3oBaHus
pPalOHAJIBHBIX BBIPAKECHUMU.

JlonmycTuMble  3HA4Y€HHsI IEPEMEHHBIX B  BBIPAXKEHUAX, COJIEPIKAIIUX
apumMeTrnyeckue KBaapaTHble KOpPHH. TOXKIECTBEHHbIE IpeoOpa3oBaHUs
BBIPAXEHUI, ColepKaluX apu(PpMETHUECKHUE KBaIpaTHbIE KOPHHU.

Crenenb ¢ 1enbIM TOKa3aTesneM U €€ cBoicTBa. IIpeoOpazoBaHue
BBIPAKEHUU, COAEPIKAIINX CTECTICHHU.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmyna KOpHEH KBaJpaTHOTO YpPaBHEHMS.
KonndecTBO NEHCTBUTENBHBIX KOPHEN KBaJApaTHOTO ypaBHeHus. Teopema Buera.
VYpaBHEHUS, CBOOUMBIE K JIMHEWHBIM YPaBHEHUSAM WIA K KBaJApPATHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE ¢ mapaMeTpoM. Pelenne TeKCTOBBIX 3a/1a4 €
IIOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHO-palinoHabHbIEe  ypaBHEHUs. PemieHue  JpoOHO-palMOHAIBHBIX
ypaBHEeHUH. PeleHne TEKCTOBBIX 3aJad € MOMOIIBIO JIpOOHO-pallMOHATbHBIX
ypaBHeHUH. ['padnueckast HHTepIpeTalusl ypaBHEHHI ¢ 1ByMs IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepageHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioxKeHue
U YMHOXXEHHME YHCIOBBIX HepaBeHCTB. OLEHMBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O peElIEHHH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHITBHBIE HEPABEHCTBA.

JInHenHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW M MHOXKECTBA €r0 PELICHUM.
Pelienrie TMHENHBIX HEPABEHCTB C OJIHOW MepeMeHHON. CHUCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM INEpPEeMEHHOM. PerieHue TEKCTOBBIX 3ajay C
MMOMOIIBIO JINHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKIUU

OO6acTh onpeseNeHrsi 1 MHOXKECTBO 3HaueHH (yHKIMHu. CriocoObl 3a1aHus
bynaknumii. ['paduk Gyakmun. Utenue coicTB pyHkmu mo e€ rpaduxy. [Tpumepst
rpadukoB (GYHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



Jluneinas Qynkus. DyYHKIUU, OMHUCHIBAOIINE TPIMYIO U OOpaTHYIO
MIPOTIOPITMOHAIIEHBIE 3aBUCUMOCTH, WX TpaduKH.

Oynkmun Yy = kx, y = kx + b, y = k/x, y = x3, y = VX, Y = |X| i ux cBoiicTBa.
Kycouno-3a1anHbie GyHKIIUU.

9 KVIACC

Yuciaa v BIYMCICHUA

Kopenp nN-i1 cremenn u ero cBoicTtBa. CTeneHb C pPalMOHAIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AnredOpandecKue BbIPAKEHUS

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
creneHu. ToXIeCTBEHHbIE MPE0OPa30BaHUS BBIPAXKEHHM, COAEPKAUX CTEIEHb C
palMOHAIIBHBIM [TOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxkenue
KBaJpaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIN.

YpaBHeHUS U HEPABEHCTBA

bukBanpatsasle ypaBHeHUS. [IprMepbl TPUMEHEHUN METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOH, rpa)MyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUH 3-i U 4- CTENEHEM.

Pemenue npoOHO-paliOHAIbHBIX YPaBHEHUH.

Peienue cucrtem ypaBHEHHM ¢ IBYMsI IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHUH ¢ JABYMs mepeMeHHbIMU. ['paduueckuit meton
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYyMs IepeMeHHbIMU. Cucrema
JIBYX HEJIVMHEUHBIX YpPaBHEHUW C JByMs IEPEMEHHBIMU KaK MOJIENIb PEaJIbHOU
CUTYyaLUH.

YucnoBele HEpaBEeHCTBA. PeleHne JIMHENHBIX HEPaBEHCTB. J(OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBAa € OJHOM MEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
JUISl palliOHAJIbHBIX HEpaBeHCTB. [Ipocreninne HepaBeHCTBa C MAPAMETPOM.

Pemienne TEKCTOBBIX 3a/1a4 ¢ TOMONIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMHU. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTeMBbl HEpPaBEHCTB C ABYyMs mepeMeHHbIMU. ['paduueckuit
METOJ| PELIEHUSA CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUU

Oyukius.  CpoiictBa  (QyHKUMI:  Hynd  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKM BO3pAaCTaHUsl M YObIBaHUS (PYHKIUH,
YETHBIE M HEUETHBIE (PYHKIIMH, HauOOoJIbIlllee U HaMMEHbIee 3HaUeHUs (PyHKIUU.



KBampatnunas ¢yakuuss u  e€ cBoicTBa. lcmonb3oBaHue CBOMCTB
KBaJpaTUuHOM  (QyHKuMH Juisi  pemieHuds 3anad.  [loctpoenuwe  rpaduka
kBagpaTuuHo ¢yHkiuu. Ilomoxkenue rpaduka KBagpaTUYHOW (QYHKIHH B
3aBHCHMOCTH OT e& ko3¢ durmentos. [paduru GpyHkmii y =ax2, y = a(x — m)’u y
= a(x —m)? +n. IMoctpoenue rpaduKoB ByHKIHIT C TOMOIIBIO IPEOOPA3OBAHHIL.

Hpobno-nuneiinas ¢pyukius. Mccnenoanue GyHKIU.

®ynkus Y = X' ¢ HaTypaIbHBIM TI0Ka3aTeneM N U eé rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU

[TonsitTue uymcioBoil mocienoBareabHOCTU. KoOHEUHble U OECKOHEUHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMyYeHHas  IIOCJIENO0BATEIBbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieqoBaTenbHOCTh.  CrocoObl  3amaHus
MOCIIEZIOBATEIBLHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBl N-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa YJIEHOB
apupmeTnyeckoil MU reoMmeTrpuyeckoil mnporpeccuid. dopmynel N-TO  4eHa
apu(pMeTHYecKoil u reomeTpuyeckor mnporpeccuid. opmysbl CyMMbl HEPBBIX N
YJICHOB apU(PMETUUYECKON U T€OMETPUUYECKOM Mporpeccuil. 3alayu Ha MPOLIEHTHI,
OaHKOBCKHE BKJa/bl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH IOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUH
OECKOHEYHO yOBIBAOIIEH Fr€OMETPUYECKON MTPOTrPECCUM.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJTEBPA» HA YIJYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJbTAaThl OCBOCHHUSA TMPOrPaMMbl MO MaTEMaTHKE
XapaKTEepU3yIOTCS B YACTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

IPOSIBJICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHIXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTIDKCHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN TpaKJaHUHA U peau3alluu ero
npaB, TMPEJICTABJICHUEM O MaTeMaTHYeCKMX OCHOBaX (yHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPaKIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOJIeM, CBI3aHHBIX



C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TPy10BOr0 BOCIIUTAHUS

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMATHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWU BCEH JKM3HM Ui YCIEUIHOW MpodeccHOoHaTbHOM
JEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHUBUIyAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K HOMOLIMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXICHUW, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOTO NMMO3HAHUA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJBI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH KakK cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 Pa3BUTHUS LIMBWIN3ALMH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYyJbTYypOW Kak CPEICTBOM
MO3HAHUS MHPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOMN IE€ATEIbHOCTH;

6) ¢usuyeckoro BoCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO NIPHUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KU3HM  (3I0pOBOE  IMHTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, pEryJspHas Qu3nyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pEQIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOI'o K€ MpaBa JPYroro YeJI0BeKa;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

OpUEHTaluel Ha TPUMEHEHUE MaTeMaTUUYECKUX 3HAHUU JJI PEIeHUs 3a1ay
B 00JIACTM COXPaHHOCTH OKPYKaIOIIEeH cpeibl, IUIAHUPOBAaHUSA IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEACTBUI MJIsi OKPY’KaIOIIEH cpeabl, OCO3HAHHEM
r7100aJpHOTO XapaKTepa 3KOJOTHUYECKUX MPo0JieM U MyTel X peleHus;

8) ajanTanuM K U3MEHAIIUMCH YCJOBUSIM COUMAJIBLHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS1, HABBIKU U KOMIIETEHIIUH U3 OMbITA JIPYTHUX;



HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHU, (HOPMYIUPOBATH UJACH,
MOHSTHUS, TUNIOTE3bl 00 OOBEKTaX U SABIICHUSX, B TOM UYMCIIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JE(PUIMTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, MIaHUPOBAThH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIHUNA KOHTPMEP, KOPPEKTHPOBAThH
IPUHUMAaeMbIe pEIICHUsI W ACUCTBUS, (OPMYIHPOBATh U OICHUBATh PHUCKU U
NOCJIEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare oCBOCHHsI TPOTpaMMBI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJbTarhl, XapaKTEPU3YIOIIHECs OBJIAJICHHEM YHUBEPCATHHBIMH
MO3HABATECILHBIMU ~ JEHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHHKATHBHBIMHU
JEUCTBUSIMHU U YHUBEPCAJIbHBIMU PETYJISITUBHBIMU JIEHCTBUSIMH.

IHo3HaBaTe/ibHBIEC YHHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:

BBISBJISITh M XapaKTE€pPU30BATh CYIIECTBEHHbIC MPHU3HAKK MaTEMaTHUYECKUX
OOBEKTOB, TIOHSATHUWA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeieSICHUs OHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuPUKainy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3Ouparh J10Ka3aTelbCTBA MAaTEMaTHUYECKUX YTBEPKIEHUU (MpsSMbIe U OT
MPOTUBHOI0), TPOBOJAUTH CaMOCTOSITEILHO JIOKa3aTeJbCTBA MAaTEMaTUYECKHUX
(bakToB, BBICTpaWBaTh ApTryMEHTAIMIO, MPUBOJWTH MPUMEPHI U KOHTPIPHUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIUA, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUM C  y4éToM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCKue 1eCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE W JaHHOE, (DOpMHpOBATH TUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

OPOBOIUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHYy OKCIIEPHUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTo OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOM;

CaMOCTOSITENIbHO (HOPMYyITUpPOBaTH 00OOIIEHHS M BBIBOJBI MO pPE3yJbTaTam
NPOBEAEHHOTO  HAONIOJCHMS,  HCCIEAOBAaHUS, OKCIIEPUMEHTAa,  OLEHUBATh
JIOCTOBEPHOCTH MOJIyUYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHHUS O €TO0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JJISl pEIICHU 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
uHGOPMAIINIO Pa3TMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BbIOMpaTh (QopMy HpelcTaBiIeHUs HHGOpPMALUM U  WUIIOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHu, InarpaMMaMu, HTHOM TpaduKoi 1 UX KOMOWHAIUSAMU;

OLICHWBATh HAAEKHOCTh MH(OpPMALIMK MO KPUTEPHSIM, MPEATOKEHHBIM WU
c(OopMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMyHUKAaTHBHbIe YHHMBeEpPCAJIbHbIE Y4eOHbI€e JeHCTBUS

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMHU H
IeaIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JIaBaTh IOSCHEHHUS IO XOAY PCIICHHS 3aJauH,
KOMMEHTHPOBATH IMOJYyUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
mpoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO TO3WIIMK, B KOPPEKTHOH (opme
(bopMyIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, UCCIICIOBaHUS,
MIPOCKTa, CaMOCTOSTEIILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a/a4
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThl TMpU pEIIeHWH Y4YEOHBIX MaTEeMaTHYECKUX 3a]ad, NPUHUMATh I1eJb
COBMECTHOW JIEeATEIBHOCTH, TUIAHMPOBATH OPTraHU3allUI0 COBMECTHOH paboTHI,
pacmpenenaTb BHIBI pabdoT, JOTOBapHBaThCSA, OOCYXKIATh IMPOIECC W PE3yJbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;



y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXmeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UIEHAMHU KOMAaHJbI, OIICHHBATH
KauyecTBO pe3yjbTaTa M KauyeCcTBO CBOETO BKJIaga B OOMIMA pe3yabTaT IIo
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusamnus:

BBISBJISITH IPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXO0AAX MPUHATHS PEIICHU (MHIUBUIYABHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, ANTOPUTM pEUIEHMs 3aJauyd (WU €ero
4acTb), BBIOMPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCA PECYpcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBAaTh M KOPPEKTHPOBATH BAPUAHTHI
penieHuii ¢ yaéToM HOBOM MH(pOpMAaIIUK.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:

BJA/IETh CIIOCO0AMHU CaMONPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3ynbrara
pelIeHns MaTeMaTHIeCKO! 3aJjaui, CAaMOMOTHBALIUH U PEQIICKCHH;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUHU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JIEITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa ACATEIBHOCTH ITOCTABICHHOM LEIH U
YCIIOBUSIM, OOBSACHATh IPUUYUHBI JOCTUKEHHS WM HEJOCTHXKEHUS L€, HaXOAUTh
OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OMBITY;

BBIPQKATh 3MOLMHM MNPU H3YYCHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAIBHYIO OLEHKY PEIICHHUS 3a1a4H.

HPEIMETHBIE PE3YJIbTATDBI

K koHity 00y4yeHus B 7 kj1acce 00y4aromuics MOIyYuT CIEAYIOIUE TPEIMETHbIE
PE3yNbTATHI:

Yucua ¥ BbIYMCICHUS

PanmonanbsHbIC ynca.

[lepexoauTh OT oAHOM (OPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO IPOOBH).

Hcnonb30BaTh NOHIATHS MHOXECTBA HATYpPaJIbHBIX YHCEN, MHOYKECTBA LEIBIX
YHCeJ, MHOXKECTBAa PAlMOHAIBHBIX YHUCEN MpU PEHIeHUH 3a/]ad, MPOBEICHUU
PACCYX IEHUN U JOKA3ATEIbCTB.



[TornmaTh 1 OOBACHATH CMBICI MO3UITMOHHON 3aIMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAJOUYUBATH PAllMOHAIIbHBIE YUCIIA.

BrITIONTHSTH, cOYeTass YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUCCKHEC
JICUCTBUS C PallMOHAJIBHBIMU YWCJIAMU, UCIIOJIb30BaTh CBOMCTBA YKMCEN M IIpaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYUCIICHUM.

BrINOnHATH 1EUCTBUS CO CTENICHSIMU C HATYPaIbHBIMU MMOKA3aTEIIMHU.

HaxoauTh 3HaYeHUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX pPalMOHAIbHBIC
yucjaa W CTENeHM C HaTypaJlbHBIM IIOKa3aTejieM, NPUMEHATh pPa3HOOOpa3HbIe
CrocoObl ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BHIPAKCHUS
IIPU PEIICHUH MPAKTHUECKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YIECOHBIX MPEIMETOB.

OkpyrasiTh YwWciaa € 33JaHHOM TOYHOCTBIO, a TaKXK€ IO CMBICITY
MPAKTUYECKOM CUTyallud, BBINOJHATh NPUKUIKY U OIEHKY pe3yibTaTa
BBIUHUCJICHUM, OIIEHKY 3HAYEHM YHCJIOBBIX BBIPAKCHUW, B TOM YHCIE IMpHU
pEIICHUY MPAKTUYECKUX 3a]1a4.

Pemiath TekcTOBBIE 3a/lauyd  apU(PMETHUYECKUM CHOCOOOM, HCIOJIb30BAThH
TaOJUIbI, CXEMBbI, YEPTEXKHU, JIPyTHe CPEACTBA MPEJACTABICHUS JIaHHBIX MPU
pelieHnu 3aaad.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, TPONOPIHUOHAIBHOCTbIO BEIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

J1emuMOCTb.

Jloka3pIBaTh M MPUMEHSTh IPH PEIICHUM 3a/1a4 IPU3HAKHU JEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku JETUMOCTH CyMMBbI U IPOU3BEACHUS 1IETIBIX YUCE.

PacknanapiBaTh Ha MHOKUTENIU HATypadbHbIE YHCIIA.

CB0OOHO OMEpUPOBATH MOHATHUAMH: YETHOE YHCIO, HEUETHOE YHUCIIO,
B3aUMHO ITPOCTHIE YUCTIA.

HaxoauTe HamOONBIIMK OOIIMI IETUTEIh M HaMMEHBIIIEEe OOIIee KpaTHOE
YUCeJl U UCTIOJIb30BaTh UX MPH PEIICHUM 3a]a4, IPUMEHSATh aIropuT™M EBKinaa.

OnepupoBaTh TOHSATHEM OCTaTKa IO MOJYJIIO, NPUMEHATh CBOMCTBA
CpPaBHEHHUI MO MOAYJIIO.

AnredOpandeckue BbIpaKeHUs

BripakeHust ¢ mepeMeHHBIMH.

Hcnonb3oBaTh aire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, TMPUMEHSTH
e€ B Ipolecce OCBOCHUs yueOHOTro MaTepuaia.

Haxonuth 3HadeHUs: OyKBEHHBIX BBIPAKCHWM TPHU 3aJaHHBIX 3HAYCHUSX
MepEMEHHBIX.

Hcmonn30BaTh  MOHATHE  TOXKJECTBA,  BBIMIOJHATH  TOXKISCTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, JOKa3bIBaTh TOXKIECTRA.



MHOrouneHsl.

Bemonusate  mpeoOpa3oBaHHsl  LIEIOTO  BBIPAKEHUS B MHOTOWIEH
MIPUBEACHUEM TTOIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BoInonHATh eicTBUS (CI0KEHUE, BBIUUTAHUE, YMHOXKEHUE) C OJHOYJICHAMU
¥ C MHOTOWICHAMH, IPUMEHATH POPMYJIBI COKPAIIEHHOTO YMHOKEHHS (KBaapaT U
Ky0 CyMMBbI, KBajpaT U KyO pa3HOCTH, Pa3HOCTh KBAJPaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JUIsl YIIPOILLIEHUS BIYUCIICHHIA.

OcCylecTBIATh Pa3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIHA C TIOMOIIBIO
BBIHECEHUS 3a CKOOKHU OOIIET0 MHOKHUTEJS, TPYNIUPOBKH CIAraeMbIX, MPUMEHSIS
bopMyIIbl COKPAIEHHOTO YMHOXKEHUSI.

[IpumeHsATh MpeoOpa3oBaHKsI MHOTOWICHOB ISl PELICHMS Pa3jINMYHbIX 3a]1ad
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcronb30BaTh CBOMCTBA CTENEHEHW C HAaTypaJbHBIMU IOKAa3aTEIsIMU U
IpeoOpa30BaHus BIPAKECHUII.

YpaBHeHNs U HEPABEHCTBA

Pewlate yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoAa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TonbGupate npuMepsl Map 4YUCEN, SIBISIOMIMXCS PEIICHUEM JIMHEHHOTro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH, IMOJIb3YSACh TpaduKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cucreMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DyHKIUU

Koopnaunate! u rpaguku.

N3o0paxkath Ha KOOPAMHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0pandecKoM SI3bIKE.

OtmeyaTh B KOOPJAUHATHOM MIIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpAUHATaM.

OyHKIUH.

Crtpouth rpaduku TUHEHHBIX (DYHKITHIA.

OnuceiBaTh C TMOMOUIbIO (YHKIMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOJAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.



Haxoauts 3HaueHue GyHKIINH 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAIW3a HMHPOpPMAIHH,
U3BJIEKATh U HHTEPIPETUPOBATH MH(POPMAIIHIO U3 TPapUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i aHanu3a TrpaduKoB pealbHBIX
3aBUCUMOCTeH (HynM (YHKIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA (DYyHKIHUH,
IPOMEXYTKA BO3pacTaHus M yObIBaHUS (DYHKUIMH, HAauOOJbIIEe M HAaUMEHbIIEEe
3Ha4YCeHUsS (PYHKIHN).

Hcnonb3oBaTh rpaduku AJs UCCIIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, IIPH
pelIeHuN 3a7a4 U3 APYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K koHniry 00y4yeHus B 8 kiiacce o0ydaromuiics MOJyYUT CIeAYIOIUE MPEAMETHBIC
pEe3yJIbTaThI:

Yucsa v BbIYMCJIEHUS

HppanmoHanpHbIE YUCIA.

[loHuMaTh W WUCIONB30BATh NPEACTABICHUS O PACHIMPEHUU YHUCIOBBIX
MHOECTB.

CB0OOOIHO OIEepUpPOBATH MOHATUSMU: KBAIPATHBIN KOPEHB, apu(METUUECKHIA
KBaJpaTHBIN KOPEHb, UPPAIIMOHATHHOE YHCIIO, HAXO/IUTh, OLICHUBAThH KBAaJPATHHIC
KOPHH,  MCHOJB3YyS  OPU  HEOOXOAUMOCTH  KaJbKYJISTOP,  BBIMIOJIHATH
npeoOpa3oBaHus BBIPAKECHUN, COJEPXKAIIUX KBAJAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonb30BaTh HayaJdbHbBIE MPEACTABICHHUS O MHOECTBE IEHCTBUTEIBHBIX
Yyuces JJIsl CpaBHEHUs, OKPYTJICHHUSI U BBIYMCIICHUM, N300pakaTh ACHCTBUTEIbHBIC
YHYCIla TOYKaMH Ha KOOPJAWHATHOW MPSMO.

Hcrnonb30BaTh 3amucu OOJIBIIUX M MaJIbIX YUCET C MOMOIIBIO JAECATUYHBIX
npobeit u crenener uucia 10, 3amuchIBaTh M OKPYIJIATh YHUCIOBBIE 3HAYCHUS
peabHbIX BEJIMYUH C UCIIOJIH30BAHUEM Pa3HBIX CUCTEM HU3MEPECHUH.

J1eIMMOCTb.

CB0OOIHO omepupoBaTh IMOHATHEM OCTaTKa MO MOJYJI0, TNPUMEHSThH
CBOMCTBAa CPaBHEHUI MO MOJYJIIO, HAXOJIUTh OCTATKU CYMMBbI U ITPOU3BEACHUS IO
JAHHOMY MOAYJTIO.

AuredpanvyecKue BbIPAKEHUA

JpoOHO-parmoHaaIbHbIE BEIPAKEHUS.

Haxonuthe AOMyCTUMBbIE 3HAUEHUS TEPEMEHHBIX B JIPOOHO-PAIMOHATBLHBIX
BBIPAKEHUSX.

[IprMeHSATh OCHOBHOE CBOWCTBO PAIlMOHAILHON JIPOOH.

BreinonuaTe npuBenieHne anredpanueckux ApoOer K o0IeMy 3HaMEeHaTelo,
CJIO’)KE€HHE, YMHOXKEHHE, JICJICHUE alire0pandecKux JIpoOei.

BBITIOTHSTE TOXKAECTBEHHBIE MPE0Opa30BaHMS PAIIMOHATLHBIX BHIPAKCHHI.



[TpumeHsTh npeoOpa3oBaHus BEIPAXKEHHM JI pELIEHUS PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATBHON TPAKTUKH.

CreneHu.

[IpuMEHATP TMOHATHE CTENEHH C [EJIbIM II0Ka3aTelIeM, BBIIIOJIHAITH
peoOpa30BaHusl BBIPAXKEHU, COEPIKALMX CTENEHH C LEIbIM [T0KA3aTEIEM.

HppanroHaabHble BBIPAKEHUS.

Haxonute 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COAEPIKALLIUX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BemonHsaTe npeoOpa3oBaHUsl HMppalMOHANbHBIX BBIPAKEHUH, HCIOJIB3YS
CBOMCTBA KOPHEM.

YpaBHeHNs U HEPABEHCTBA

PemaTp kBajipaTHbIE ypaBHEHUS.

Pematb 1poOHO-palioHaNIbHBIE YPaBHEHMS.

PemaTtep JuHEHHBIE ypaBHEHMS C IIapaMeTpaMH, HECJIOKHBIE CUCTEMBI
JIMHEWHBIX YPaBHEHUH C ITAPAMETPAMM.

[IpoBOAUTE WCCIIEIOBAaHNS YPABHEHUM U CUCTEM YPABHEHUU, B TOM YHCIIE C
IpUMEHEHUEM TpadUuecKuX MpeAcTaBlIeHUd (yCTaHABIMBaTh, MMEET JIU
YpPaBHEHUE WM CHCTEMA YPAaBHEHWM PEIICHHs, €CIIM HMEET, TO CKOJbKO, WU
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreopandeckoi
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M IOJYyYEHHBIN pe3yJsbTarT.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUII CPaBHEHUs, OLICHKH,
pelmaTh JUHEHWHbICE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM M MX CHUCTEMBI, J1aBaTh
rpa@uyuecKy0 WUIIOCTPALIMI0 MHOKECTBA PEIIEHWH HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKUIMHA

[TonnMath ¥ UCHONB30BaTh (HYHKIMOHAJIBHBIE MOHSATHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HAuYeHHE (PYHKIHUM IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMHUCHIBATH CBOMCTBA YMCIOBOW (YHKUHUH TIO
e€ rpaduky.

K konIiry oOydeHust B 9 kj1acce o0y4aromuiics MOTyYuT CASAYIOUIE MPEeIMETHBIC
pEe3yJIbTaTHI:
YucJa 1 BbIYUCIEHUS
CB00OOTHO oOIEpUPOBATh IOHATHSAMHU: KOPEHb N-M CTENEHHU, CTENCHb C
palMOHANIBHBIM  TIOKA3aTeJeM, HAaXOJIUTh KOpPEHb N-W CTENEHH, CTENEeHb C
pallMOHAJIBHBIM TIOKa3aTeJIeM, MCIOJIb3ysl MPU HEOOXOJUMOCTH KaJbKYJISATOP,
MIPUMEHSTh CBOMCTBA KOPHS N-M CTENIEHU, CTENICHU C PAllMOHAIBHBIM MTOKA3aTEJIEM.



Hcnonb30BaTh MOHSITHE MHOXECTBA JEHCTBUTENBHBIX YUCEN MPU PELICHUU
3aJ1a4, MPOBEJCHUU PACCYKACHHUI U I0Ka3aTeNIbCTB.

CpaBHUBaTHh M YNOPSAJOYMBATH JICUCTBUTENIBHBIE YHWCIA, OKPYTJIATH
JEWCTBUTEIBHBIE YUCIIA, BBIOJIHATh MPUKUIKY PE3YIbTaTa BBIYMCICHUHN, OLEHKY
YUCJIOBBIX BBIPAYKEHU.

Asire0panyecKue BbIPaKeHUs

CBOOOHO oOMNEpUpPOBaTH IMOHATUEM KBAAPATHOIO TPEXUIEHA, HAXOAUTH
KOPHHU KBaJpaTHOTO TPEXUIICHA.

PackiianbiBaTh KBaJApaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKHUTEIIU.

YpaBHeHUs U HEPABEHCTBA

Pemiath JMHEHbIE W KBaJApaTHbIC YpPaBHEHUS, YPaBHEHHUS, CBOJSIIUECST K
HUM, IpOOHO-paAITMOHAIEHBIC YPABHCHHSI.

Pemiats HECIOKHBIE KBAJIPATHBIE YPABHEHUS C TAPAMETPOM.

Pemiate nuHEHBbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MCIOJIb30BATh
METOJI MHTEPBAJIOB, M300pakaTh pEIICHUE HEPABEHCTB Ha YMCIIOBOW MPSMOM,
3aMKChIBATH PEUIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABISETCA JIUHEIHBIM.

Pemiats HECIOKHBIE CUCTEMBI HEIMHEMHBIX YPAaBHEHUH C TapaMETPOM.

[IpuMeHSATh METO/IbI PAaBHOCWIIBHBIX MPE0Opa30BaHUM, 3aMEHbI TIEPEMEHHOM,
rpau4ecKkoro MeTo/1a Mpu pelIeHUU YpaBHEHUM 3-1 U 4-ii cTeneHen.

Pemiatb  cucTeMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONINE KBAJpPaTHOE HEPABEHCTBO, H300pa)kaTh PpEIIEHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NMPSMOM, 3aMUCHIBATh PEUIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemiath ypaBHEHUS, HEpPABEHCTBA W HUX CHUCTEMBbI, B TOM 4YHCIE C
OTpaHUYCHUSIMU, HATTPUMEP, B LIEIIbIX YHCIIaX.

[IpoBoauTh KCCENOBAaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHUH, B TOM YHCIIE C
npuMEHEeHueM Tpaduueckux TMpeAcTaBieHud (yCTaHABIMBATh, WMEET JIU
YpaBHEHHE WM CUCTEMa YypaBHEHUW pEIICHUs, €CJIM HMEET, TO CKOJIbKO, W
npouee).

Pemiath TekcTOBbIE 3ajauu  aJireOpaundeckuM CrHocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUH, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA M MX CHUCTEMBI ISl COCTaBJICHUS
MAaTEMaTUYECKOM MOJEIA PEANbHOM CUTYyallud WJIW [PUKIAAHOM 3aJayu,
WHTEPIIPETUPOBATH MOJTYyUYCHHBIC PE3YyJIbTAaThl B 3aJJaHHOM KOHTEKCTE.

YucsioBbIE MOC/I€I0BATETLHOCTH U MPOrPecCUm

CBOOOMHO oOmepupoBaTh TMOHATHSIMHU: 3aBHCUMOCTh, (YHKIHS, Trpaduk
byHKIIMKA, TpsMas MPONMOPIHMOHATLHOCTh, JIMHEWHAs QYyHKIUS, OOpaTHas
MPONOPLIMOHANIBHOCTD, Mapadosia, rurnepoosia, KyCouHo-3aAaHHas PyHKIUS.



HccnenoBats pyHkuuio no e€ rpapuky, ycTaHaBIMBaTh CBOMCTBA (DYHKIIUIA:
0o0nacTh OMpEIENIeHUs], MHOXKECTBO 3HAUEHUH, HYIM (PYHKIHH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHWsi M YObIBaHHSA, 4YETHOCTh U
HEYETHOCTDh, HAMOOJIbIIIEE U HAUMEHbIIIEE 3HAYEHUsI, ACUMITTOTHI.

Pacnio3naBaTh KBajpaTUyHy0 QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

Omnpenensars MojiokeHue rpaduka KBaJAPaTHUYHON (PYHKIHH B 3aBUCHUMOCTHU
oT ¢ K03 PUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMM, ONMCHIBaTh  CBOMCTBA
KBaJpaTHIHON (QyHKIIMH 110 €€ rpaduky.

Hcronp30BaTh CBOMCTBA KBAAPATUYHOW (DYHKITUH JJIS PEIICHUS 3aa4.

Ha mpumepe kBagpatuanoit ¢pyHkimu ctpouts rpaduk dyakmun Y =af(kx +
b) + ¢ ¢ nomomsio peobpazoBanuii rpaduka pynkuun y=Ff(X).

WnmoctpupoBaTh € MOMOIIBIO Tpaduka peaibHYl0 3aBUCHMOCTh WU
MIPOIIECC 10 UX XapaKTEPUCTUKAM.

Apudpmernyeckasi U reoMeTpruyecKas NPorpeccun

CB0OOOIHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATEIBHOCTD, apU(pMeETUYECKAS
U TE€OMETpUYECKasi IPOTPECCHUH.

3amaBaTh IOCJIEJOBATEIBHOCTH pPa3HbIMM CIOCOOAMHU: OMHUCATEIbHBIM,
TaOJIMYHBIM, C TIOMOIIBI0 (POPMYITBI N-TO YIeHA, peKYPPEHTHBIM.

BbIMONMHATS  BBIYMCICHHUS C UCHONIB30BaHUEM (opMyn N-ro  4jeHa
apu(pMeTHnYeCcKo U reoMeTpUUYECKOM Mporpeccuii, CyMMbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbl MOCIEIOBAaTEIbHOCTH TOYKAaMU Ha KOOPJIWHATHOM
IUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIOBBIMH TOCIEIOBATEIHHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PeaIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJISATOPA, HU(POBBIX
TEXHOJIOTUH).

Pacno3HaBaTh ¥ TOpPUBOAUTH NPUMEPbl KOHEYHBIX U  OECKOHEUHBIX
MOCITIEZIOBATEILHOCTEH,  OTPAHMYEHHBIX  TOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAOIIUX ) MOCIEI0BATEILHOCTEH.

HmeTs mpeacTaBieHne 0 CXOUMOCTH TTOCTIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMY OECKOHEYHO YOBIBAIOIICH r€OMETPHUECKOM MPOTPECCUH.

[TpuMeHsTh MEeTOT MaTEeMaTHYECKON UHIYKIIMHU MPU PEIIECHUH 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB K (undposbie)
n/0 ¥ TeM NPOrpaMMbl Bcero OﬁﬂTpO‘m’m’le o0pa3oBaTe/ibHbIE
padoThbI pecypebi
UUCIIA 1
1 BBIYMCJIEHMA. 1 1 bubmuoreka [JOK
PannonanbsHbBIe yncna https://m.edsoo.ru/77e09b13
(moBTOpEHUE)
5 OVYHKINN. KoopauHatel 17 1 bubnmoreka [JOK
u rpaduxn. QyHKIUU https://m.edsoo.ru/77e09b13
AJITEBPAMYECKUE
3 BbIPAKEHU . 7 bubmuoreka [JOK
Bripaxenus ¢ https://m.edsoo.ru/77e09b13
NepEMEHHBIMU
YPABHEHUA 1
4 CUCTEMBI _ 10 1 bubmuorexa [JOK
YPABHEHMWMU. JIunetinbie https://m.edso0.ru/77e09b13
ypaBHEHUS
UUCIIA U
5 BbIYNCJIEHHUS. Crenenn 6 bu6mmoreka [IOK
C HaTypaJbHbIM https://m.edsoo.ru/77e09b13
1oKa3areyiemMm
AJITEBPAMYECKUE
bubmuorexa [JOK
6 BBIPAKEHISL. 23 1 https://m.edso0.ru/77e09b13
MHorousaeHsl
AJITEBPAMYECKUE
7 BBIPAXKEHU . ®opmyiel 14 1 bubnnorexka [JOK
COKpAILIEHHOTO https://m.edso0.ru/77e09b13
YMHOKEHHS
UUCIIA 1
bu6mmoreka [IOK
8 BbIMUCIEHML, 10 https://m.edso0.ru/77e09b13
JlemumocTh
9 OVYHKIINUN. JTuneitnas 16 1 bu6mmoreka [IOK
byHKIUS https://m.edsoo.ru/77e09b13
YPABHEHUSA 1
10 CUCTEMbBI _ 14 1 bubnuoreka [JOK
YPABHEHUU. Cuctemsr https://m.edsoo.ru/77e09b13
JIMHEUHBIX YPABHEHUN
11 [ToBTOpenue, 06001IeHNE, 8 1 bubmuorexa [JOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/77e09b13
OBHIEE KOJIMYECTBO 136 8
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3aesioB U TeEM KoHTpoJbHbIe
n/n Bceero o0pa3oBaTejibHbIE
NMPOrpaMmblI padoTsI
pecypchl
YPABHEHUA U Eu6 110K
HOJIMOTEKA
! HEPABEHCTBA. 20 . https://m.eds00.ru/6d40b704
HepasencrBa
UUCJIA 1 Eu6 110K
HOJIMOTEKA
2 BquHCHEvHHH' 17 . https://m.eds00.ru/6d40b704
KBagparsslii KOpeHb
YPABHEHUWA U BuG 10K
HOJIMoTEKA
3 HEPABEHCTBA. 17 1 https://m.eds00.ru/6d40b704
KBanparnble ypaBHEHUS
AJITEBPANYECKHUE
4 BBIPAXKEHU . [IpobHo- 17 1 bubmmoreka [JOK
paloOHAJIbHBIC https://m.eds00.ru/6d40b704
BBIPOKCHHS
YPABHEHUA U
5 HEPABEHCTBA. 19 1 bubnunoreka LIOK
JpoOHo-paninoHaIbHbIC https://m.edsoo.ru/6d40b704
ypaBHEHUS
bubmmoteka IIOK
6 YHKINH 15 . https://m.edsoo.ru/6d40b704
7 AJITEBPANYECKHUE 14 bubmuorexa [JOK
BBIPAJKEHU . Crenenn https://m.edsoo.ru/6d40b704
YUUCJIA U 5ub 10K
HOJIMOTEKA
8 BBIHUCTEHNA. ! 1 https://m.eds00.ru/6d40b704
JlenumocTh
9 [ToBTOpenue, 06001IIEHNE, 10 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO
. 136 8
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9 KVIACC

N KoanuectBo yacos DJIeKTPOHHbIE
; HaumeHoBaHue pa3jie/ioB (uudposbie)
n/ Becer  KoHTpOJbHBI
U TeM MPOrpaMmbl o0pa3oBaTte/ibHbIE
I 0 e padoThbI
pecypcbl
bubnunorexa LIOK
OYHKINU 25 1 https://m.edsoo.ru/133dea
ba
YPABHEHUS 1 bu6nmoreka [IOK
HEPABEHCTBA. 15 1 https://m.edso0o.ru/133dea
KBajpaTHble HEpaBEHCTBA ba
YPABHEHHUA 1 Eu 1IOK
nOIMoTEeKa
HEPABEHCTBA.
¢ 25 1 https://m.edso0o.ru/133dea
VYpaBHEHHUs1, HEPABEHCTBA U ba
HUX CHCTEMBI o
UUCJIOBBIE bubnunoreka LIOK
I[TOCJIEJOBATEJIbBHOCT 25 1 https://m.edsoo.ru/133dea
N U TITPOI'PECCUA ba
AJITEBPAMYECKUE Eub 10K
nonmoTexa
BBIPAKEHUAI.
Crenent ¢ 12 1 https://m.edso0o.ru/133dea
palOHAIbHBIM ba
IoKa3aTrejieM o
bubnuoreka [{OK
I1 0006
OBTOPEHHE, 000 IIICHI:IG, 34 1 https://m.edsoo.ru/133dea
CHUCTeMaTH3aIrs 3HaHUI ba
OBHIEE KOJIMYECTBO YACOB 136 6
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PABOYASA ITPOIT'PAMMA YYUEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHD)
(1D 715271)

MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAeTCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETpHUH Ha YpPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YYUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUSI, JJOKa3bIBATh
WUCTUHHBIC YTBEP)KIEHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
paccy X JeHus «OT TPOTHBHOTO», OTIMYaTh CBOMCTBA OT MPHU3HAKOB,
dopmynupoBath oOpaTHble yTBepkaeHus. Ocoboe 3HaueHHe J10KazareabHas
JVHUS UMEET AJIs1 YIITyOJIIEHHOTO U3yYeHUSI MaTEMATUKH.

[{enbto U3y4eHUs] TEOMETPUH SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHNH KaK MaTeMaTHYECKHX, TaK U MPAKTUYECKUX 3aJa4, BCTPEUAIOLTIXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAyudWuTbCs — ONPEIEsATh
rE€OMETPUYECKYI0 (UTYypy, ONHUCHIBATH CJIOBAMU YEPTEX WIM PHUCYHOK, HaWTH
IUIOIIaJlb  3€MEJBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kaless win TpeOyeMble pa3Mephbl Tapaka i aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU T€OMETPHH.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OO0Yy4aroUIUiicsl YYUTCS CTPOUTH
MaTeMaTUYECKUEe MOJENM  PEANbHBIX JKU3HEHHBIX CHUTyaluid, MPOBOJIUTH
BBIUMCJICHUS] U OLICHUBATh aJIEKBATHOCTH MOJYYEHHOI'O pe3yJIbTaTa.

Oco6eHHOCTh Yy4eOHOro Kypca YriIyOJaE€HHOTO U3yUYEeHUSI TEOMETPUM COCTOUT
B TOM, YTO 00ydaromuecss He MPOCTO 3HAKOMSATCS C OTPEACTIEHHBIMU MTOHITHIMH, a
YBEpEHHO OBajJieBaloT UMH. CyIECTBYIOIIME TEMbI MPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaroT
YMEHHMsI, TOMOTAIOIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/e Bcero Gpusuke u nHpopMaTHke,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMHU TIPU PEIICHUU TPAKTHUECKUX
3ajad.

CornacHo yueOHOMY TuUlaHy B 7-9 Kiaccax wu3y4yaeTcsl YriyOJEHHBIN
yueOHbIN Kypc «['eoMeTpus», KOTOPBIN BKIIIOUAET CIEIYIOIINE OCHOBHBIE Pa3/Ieiibl
conepxkanusi:  «Hauanma  reomerpum», «TpeyronbHukmn», «OKpYyXHOCTHY,
«UYeTtbipéxyronbHukn», «Ilogoduey, «dmeMeHTsl TpuroHoMeTpuny, «llmomanny», a
Takke «Meton koopAauHaT», «BekTops», «IIpeobpazoBanus MIIOCKOCTI.



Ha wu3yuenue yueOHOro kypca «l'eomerpusi» orBogutrcs 306 uvacos: B 7
kiacce — 102 yaca (3 yaca B Hefento), B 8 kinacce — 102 yaca (3 yaca B Hezienio), B
9 knmacce — 102 gaca (3 gaca B HEACIIO).

COJEPKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropuss BO3HUKHOBEHHS W pPa3BUTHA reoMeTpuu. HavanpHble NOHATHA
reomerpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o006 akcuome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEIEICHUN.

B3anmHOe pacronokeHue ToYeK Ha NpsMou. M3mepeHue MIMHBI OTPE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymmockocts u  yroi. Buael yrnoB. HM3mMepeHne BenWYMH  YIJIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbable U NEpIEHIUKYIIAPHBIC MIPSMBIE.
PaccrosiHne ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. J[inHa somanoi. MHoroyronsHuku. llepumerp
MHOTrOYyroJibHuKa. [IoHsTHE O BBIMYKIIBIX U HEBBITYKIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O paBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocreimmue nocrpoenus. UHCTpyYMEHTHI U1l U3MEPEHUH U IIOCTPOCHUM.

TpeyroabHuku

Buasl TpeyroJbHHUKOB: OCTPOYIOJIBHBIE, NPSIMOYTOJBHBIE, TYHOYTOJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Menuana, OuccekTpuca M BBICOTA
TPEYTOJIbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
pPaBHOOEIPEHHOTO TPEYroJbHUKa. TpeTuil Mpu3HaK PaBEHCTBA TPEYTrOJIbHUKOB.

CooTHOIIEHUST MEXIY CTOPOHAMU W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJibHruka. HepaBeHCTBO O [NIMHE JIOMAHOM.

Cummetpuunble  ¢Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HICTOPUUYECKUE CBEIEHMS O nocrynare EBknmna u
o pomu JloGaueBCKOro B OTKPBHITUM HEEBKIWIOBOW Teomerpuu. CBOMCTBA H
MPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHemHue yribl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYI'OJIBHUKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJAbHUKH



[Ipu3Haku paBeHCTBA MPSMOYTOJIbHBIX TPEYrOJbHUKOB. llepneHnukyisp u
HakJIOHHas. CBOMCTBO MeAMaHbl MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEIEHHON K
runotenyse. [IpsMoyronabHbIid TPEYTroJIbHUK C YIiioM B 30°.

Oxkpy:xHOCTH

[ToHATUSA OKPYXHOCTM M Kpyra. ODJIEMEHTHl OKPYKHOCTH M Kpyra: LEHTp,
paauyc, quaMeTp, XopJa, UX CBOMCTBA. B3auMHOE pacnosoKeHHe OKpPYKHOCTH U
npsmoil. KacarenbHass M cekymias K OKpyXKHOCTH. OKpY>KHOCTb, BIIMCAaHHAs B
yroii. [IpocTeiiine nocTpoeHus: ¢ HTOMOIIBIO IUPKYJIS U TUHEUKHU.

I'eomeTpnueckne MecTa TOYEK

[TonsiTue 0 reoMeTpuueckoM MecTe TodeK. [IpuMepsl reoMeTpuYecKux MecT
TOYEK Ha IJIOCKOCTU. bHCcekTpuca yriia U CepeIMHHBIN NEPIEHIUKYISAP K OTPE3KY
KaK TeoMeTpUYecKkue Mmecta ToueK. OmnHMcaHHas OKPYKXHOCTb TPEYroJIbHHKA, €€
1HeHTp. MeToa reoMeTpruIeCcKUX MECT TOUEK MPH PEIIEHUH N'€OMETPUUECKUX 3a/1a4.

ITocTpoenusi ¢ MOMOIIBIO HMPKYJIA U JIMHEHKH

Uctopuueckue ceaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEIECHUE 3a7a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHENKOU.

8 KJIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, €ro mNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJIpaT, UX MPU3HAKU U cBoicTBa. Tpameuus. PaBHoOenpeHHas tpamenus, e€
cBoMcTBa M npu3HaKu. [IpsmoyronbHas tpaneuus. CpenHss JTUHUS TPAIICLHH.

CpenHsast nMMHUSA TPEYroJbHUKA. MeTon ynBOEHUS MEIHMAHBI TPEYTOJbHHKA.
Teopema 0 nepeceueHuu MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IHoxo0ue

[Togobue TtpeyronbHUKOB, Kodpduiuent mnomoodus. I[lpuzHaku momooUs
TPEYroJbHUKOB. [IpuMeHeHue mom00Ms TPU PEIICHUH TEeOMETPUUECKHX U
MIPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Ipocreiimme GopMyIbl s TIIOMIAN TPEYTOJNIbHIKA, IMapauieiorpaMma, pomoa u
tpaneruu. [Lnomanu nogo0ubIX puryp. OTHOIICHHE MJI0MAEH TPEYTOJLHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHuu
MMPAKTUYECKUX 3a7a4.

DJIeMeHTbl TPUTOHOMETPUM



CHuHYyC, KOCHHYC, TaHF€HC W KOTAHTE€HC OCTPOrO yrijia MPSMOYTOJBHOTO
TpeyronbHuka. TpuroHomerpuueckue ¢yHkiun yriaoB B 30°, 45° u 60°.
[TporopunoHaIbHbIE OTPE3KH B MPSIMOYTOIEHOM TPEYTOIbHUKE.

YIIbl ¥ 4eTHIPEXYTOJLHUKH, CBSI3AHHBIE C OKPYKHOCTBHIO

BrircanHble ¥ IEHTPaJIbHBIC YIIIBI, YIOJ MEXKIy KacaTelbHOW H XOPJIOH.
VIl MEKAYy XOpJaMH M CEKYIIMMH. BIHCAaHHBIE W OIMHMCAHHBIC OKPYKHOCTH
TPEYTOJNIbHUKA M YeTBIPEXYroJabHUKU. CBOWCTBA W MPU3HAKU BIHUCAHHOTO
4eTHIPEXYTObHUKA. B3anMHOE pachoiiokeHHe JBYX OKpyxHocteil. Kacamwme
oKpykHOCTel. OOIIMe KacaTelnbHbIe K ABYM OKPYKHOCTSIM.

9 KVIACC

Pemienue TpeyroJibHMKOB

Cunyc, KocuHyc, TaHreic yrioB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE  TOXAecTBO.  Popmynsl  npuBedeHus.  PeiieHue
TPEYroJIbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
IIPaKTUYECKUX 3a]a4 C HUCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAAW  TPEYroOJIbHHKA,
napajuiesnorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna momaau
BBIITYKJIOT'O YETHIPEXYTOJIbHUKA.

Iloxo0ue TpeyroibHNKOB

Xopapl W MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o0
MPOU3BEJCHUU OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Nmpu peneHur reoMeTpUYECKUX
3anad. Teopembl UeBnl 1 Menenast. [lonssTue 0 roMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOM KOA((UIHMEHT U CBOOOIHBIN
YIeH, UX TreoMeTpuyeckuil cmbica. [lapamienbHOCTs W NEePHNEHIUKYISIPHOCTD
psMBIX (depe3 yriioBod Kod(h UIIMEHT).

YpaBHeHHE OKPYKHOCTU. HaxoxaeHue 1iepeceueHuid OKPYKHOCTEN W
OpsMBIX B KoopAauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoid. Ilnomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3ajayax.

BexTopsl

BekTopbl Ha miockocTu. ClOXeHUWE M BBIYMTAHHME BEKTOPOB — IMpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTs
BeKkTOpa. ClIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B PU3UKE, IIEHTP Macc.



[Tonsitue o Oasuce (Ha TUIOCKOCTH). PasnmoskeHHsi BEKTOPOB MO Oas3wucy.
CkasipHOE TPOU3BEAEHUE BEKTOPOB, F'€OMETPHUUYECKHII CMBICI U BBIPAKEHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJsPHOTO IPOU3BEACHUS.
CkajsipHOE  TpOM3BEACHUE M IpoeuupoBaHue. IIpumeHeHue CKaJIsipHOro
IIPOU3BEICHUS BEKTOPOB JUIl HAXOXKIAEHWUsA [UIMH W yriaoB. Pemenue
TEOMETPUYECKHX 33]1a4 C IOMOIIbIO CKAIIPHOTO IPOU3BEACHUS.

JIJIMHA OKPYKHOCTH U IUIOIIA/Ab KPyra

[IpaBunpHBIE MHOIOYrOJBHUKM. /J[nuHa oOKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyKHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mlcropuyeckue cBeieHns 00 N3MEPEHUH IIIMHBI OKPYKHOCTHU U
IJIOIIA/IA KPYTa.

JIBHsKEeHMSI TIIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cumMeTpuuHble urypsl. IIoBopoT.
OceBasg cummerpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbI NEPEHOC.

[lonsitue nBHXeHHS W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B MPUPOJIE, >KUBOIHCH, CKYJIBOTYype, apxuTektype. Kommosunmu
JIBUKEHUH (pocTeiimue npumMepsl). [lpuMeHenne B reoMeTpu4ecKuX 3aaqax.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA 1TPOI'PAMMDBI
YUYEBHOI'O KYPCA «I'EOMETPHUS» HA YIUJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEpU3yKTCs B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUSA:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JTOCTHXKEHHUM B IPYTUX HayKaxX W MPUKIAIHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBITIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U peau3aliy €ro
npaB, MpPEICTaBICHHMEM O MAaTeMaTH4YeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUM, MpOLEAyp I'Pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPYyA0BOIr0 BOCIIUTAHUS:



YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3a7ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUM BCEH JKM3HM Ui YCIEIIHOW MpodecCHOoHaNbHOM
JESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
HOCTPOECHUEM MHAUBHUAYAIBHON TPAEKTOPUH O0pa30BaHUS U KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, PacCyXIECHUN, YMEHHUIO BHJIETh
MaTEeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHocTel HAYYHOI'0 NNO3HAHUSA:

OpUEHTaUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI U€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUECKONM HayKu Kak cdepbl ueIoBeuYeCKOn
JEeATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHUYECKOW KYyJIbTypOW Kak CpPeICTBOM
MO3HAHUS MHPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOMN I€ATEIbHOCTH;

6) ¢usuyeckoro BocnmuTaHHMA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOy YU :

TOTOBHOCTBIO TPUMEHATh MAaTEMaTUUYECKHWE 3HAaHHUS B HWHTEpEcax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOamaHCUpPOBAaHHBIA PpPEXUM 3aHATHUM U OTAbIXa, peryjsipHas (Qu3nueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'0 )K€ MpaBa IPYroro 4YeJI0BeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpUEHTalMel Ha TPUMEHEHUE MaTeMaTUUYECKUX 3HAHUU I PElIeHUs 3a1ay
B 00JacTH COXPAaHHOCTH OKpYXarouleil cpenabl, IMJIaHUPOBAHUS TIOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKPYXAIOWIEH Cpenbl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MMyTel UX pelIeHUs;

8) ajanTanuM K U3MEHAIIMMCH YCJOBUSM COLMAILHON U NPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSAX HEONPENCIEHHOCTH, IMOBBIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4Y€pE3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpuoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITa APYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUK HOBBIX 3HAHWM, (HOPMYITUPOBATH UJIEH,
MOHSTHS, TUTIOTE3bl 00 0OBEKTaX U SBIICHUSAX, B TOM UHCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JAE(PUINTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, MIaHUPOBATh
CBOE pa3BUTHE;



CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHUPOBAThH
IpPUHUMAaeMble pEIICHUsI U JACUCTBUA, (POPMYITUPOBATH M OILICHUBATh PUCKH U
HOCJIEACTBUSL, (POPMHUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrate OCBOSHHS MPOTPAMMBI [0 MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOydatomerocs OyayT copMUpPOBaHbI MeTaNpeIMeTHbIe
pe3yJIbTaThl, XapaKTePU3YIOIINECs OBIIAICHUEM YHHUBEPCATLHBIMU
TIO3HABATCIbHBIMUA  JICHCTBUSIMH,  YHHBEPCAJIBHBIMA  KOMMYHHKATHBHBIMU
JCWCTBUSIMU M YHUBEPCATBHBIMU PETYISTHBHBIMU JICHCTBUSMH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:

BBIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OINpEJENCHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KJAacCU(UKAIUY,
OCHOBaHUS /J1s1 0000UIEHHS U CPaBHEHUS, KPUTEPUH TPOBOJUMOTO aHAJIN3a;

BOCIPUHUMATh,  (OpPMYyJIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEbHBIE U OTPULATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKIACHUSX, Mpejaratb KpUTEpUH st
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHAJIOTUU;

pa3OupaTh J0Ka3aTeNbCTBA MAaTEMAaTUUYECKUX YTBEPXKIACHUHN (MpsSMbIE U OT
IPOTUBHOI0), TMPOBOJUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MaTEMaTHYECKHX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOJAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccCyXJeHuUs;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3adauyd (CpaBHHUBAThb HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HaHUS,
bopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpEUYUE,  MpodIiieMy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE U JaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;



MPOBOAUTH IO CAMOCTOSITENILHO COCTaBJIECHHOMY IUIaHY SKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBIIEHHWIO OCOOCHHOCTEW MaTeMaTUYeCKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOM;

CaMOCTOATENHLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAONIOACHMS,  HCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTD MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIAITH HEJAOCTATOYHOCTh M M30BITOYHOCTHh HMHGOpPMALMM, JaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3aa49H;

BBIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh W HHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpencTaBieHUss UHGOpPMAIMM W WLIIOCTPUPOBATH
peliaeMble 3a/1aul CXeMaMu, JuarpaMmMaMu, HHOU rpadMKol U MX KOMOMHAIIUSMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIIMU MO KPUTEPHUIM, MPEIJIONKEHHBIM WIIU
c(hopMyJIHMPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe TeHCTBUS:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMHU H
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PECHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEUICHUs 3a/aud,
KOMMEHTHUPOBATH MOJYYCHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/JlaBaTh BOIMPOCHI TIO CYIIECTBY OOCYKIAEeMOU TEMHI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIIeHHs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXIECHUSAMH JPYTUX YYaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
(bopMyIMpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a1ad
MPE3EHTAIlUN U 0OCOOEHHOCTEN ayJIUTOpHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYCCKUX 3a7ad, NPHHUMATh IeJb
COBMECTHOM JIEeATEIBHOCTH, TUTAHMPOBATH OPTraHU3allUI0 COBMECTHOH paboTHI,
pacnpenensaTh BUIbI padOT, JOTOBapHBATHCS, OOCYXKIATh MPOILECC W PE3yJbTaT
paboTHI, 00001IaTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHHsi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOK YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh



KayecTBO pe3yjibTaTa M KauyecTBO CBOETO BKJIaga B OOMMI pe3yiabTaT IIo
KpUTEepUsM, chOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBIIATH TPOOJIEMBI ISl PEIICHHS B JKU3HEHHBIX M yYEOHBIX CHTYAIUsAX,
OPUEHTUPOBATHCS B PA3IUYHBIX MMOAXO0AaX MPUHITHS PElIeHUH (MHAUBUAYAIbHOE,
IPYIIIOBOEC);

CaMOCTOATENILHO COCTABJIATh IUIAH, aJTOPUTM pEHIeHUs 3ajaud (UJId €ero
4acTh), BBIOMpaATh CHOCOO pEImICHHS ¢ YYETOM HMEIOIMIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh M KOPPEKTUPOBATH BapPUAHTHI
pelieHuit ¢ ydéToM HOBOM MH(pOpMaIiu.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pelIeHrs MaTeMaTUIeCKOM 3a/1aun, CAMOMOTHUBAIUMU U pedIICKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7ayH,
BHOCUTh KOPPEKTHUBbI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATa ACATCIBHOCTA MOCTABICHHOW LIENU U
YCJIOBUSIM, OOBSICHSITh TPUYMHBI JOCTHXKCHUS WIIM HEJJOCTUKEHUS 1[€TTU, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPKATh DMOILMU TPU H3YYCHHUH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh HMOIIMOHAIBHYIO OLIEHKY PELICHHUS 3aJ]a4H.

INPEAMETHBIE PE3YJIBTATBI

K koHiry 00y4yeHus B 7 kj1acce 00y4aromuics MOJIyYuT CIEAYIOIUE TPEIMETHbIE
PE3yNbTATHI:

Pacno3HaBaTh U3y4€HHbIE TIE€OMETPUYECKHE (UTYpbI, ONPEAeNsATh UuX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'e€OMETpUUYecKUe (GUTYpbI, BBIIOJIHATH
YEpTEeXKU MO YCIOBUIO 3alaud. V3MepsTh JIMHEWHbIE W YIJOBBIE BEIUYUHBI.
PemaTe 3a1aun Ha BBIYMCIEHUE JAJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb NPUKUAKY U OLUEHKY JIMHEHMHBIX M YIVIOBBIX BEJIMYHMH NPEIMETOB B
peaslbHOM KHU3HU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznnyarh pasmepbl 3THX
OOBEKTOB IO MOPSAJIKY BETUUHHBI.

CTpouTh UEepPTEXKH K TEOMETPUUECKUM 3a]1a4aMm.

[Tonb3oBaThCsd NpHU3HAKAMH PABEHCTBA TPEYTrOJbHUKOB, MCIOJIb30BaTh
IPU3HAKU ¥ CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3a7au.

[TpoBOIUTE JOTMYECKHE PACCYKIAEHUS C MCIOJIb30BAHUEM TI'€OMETPUUYECKUX
TEOpEM.



[lonp30BaTbCAd IPU3HAKAMHM PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN I€OMETPUUYECKUX 3a7ad.

Onpenensts napawiedIbHOCTh MPSAMbBIX C IOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napauieJIbHOCTh MPSIMBIX C IMTOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PemaTe 3a1aun Ha KJjIeT4aTol Oymare.

[IpoBOIUTH BBIYMUCIEHUS M HAXOAUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
VIJIOB B TEOMETPUYECKMX 3a/adyax C MCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYroJIbHUKOB W MHOT'OYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUCHNH JBYX IAPAJUIEIBHBIX MpPSAMBIX CEKylled. Pemare npakThdeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bnanets monsituem reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OMCCEKTPUCY yIila U CEpPEIUHHBIN MEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKHE
Mecta Touek. [lonb3oBaTecs noHATHEM reoMeTpruueckoro Mecra Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3a1a4.

@OopMyIMpPOBATh OMNPEAECIEHU OKPYKHOCTH M Kpyra, XOpIbl M JUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh JI0KA3bIBATh U IPUMEHATH
9TU CBOWCTBA IIPU PEILIECHUU 3a]1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETb
HaxXoJuTh €€ LEeHTp. Jloka3bIBaTh U UCIOJIb30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYIrOJIbHUKA MEPECEKAIOTCA B OJHOW TOYKE, U O TOM, UYTO CEpPEAMHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Biianers noHATHEM KacaTebHOM K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOM O
MEPIIEHINKYJIAPHOCTA KAacaTENbHOM M paauyca, MPOBEAEHHOIO K TOYKE KACAHUSI.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATENbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJIHOW TOYKH, U IIPUMEHSATH 3TO B PELIECHUU T€OMETPUUECKUX 3a1a4.

JlokaspiBaTh M IPUMEHATH IPOCTEUINNE TI'E€OMETPUYECKHE HEPABEHCTBA,
ITOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C MOMOIIBIO LIUPKYJISI U
JIMHENKH.

K konmy oOyuenus B 8 Kkiacce o0OydarOmuicsl TOJMYYUT CJICAYIOIIHE
peAMETHbIE PE3YIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHUJAbl UYETHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BAaThCSl UX CBOMCTBAMH MPH PEIICHUH F€OMETPUUYECKHX 3aaad. Pa3nuyath
MPU3HAKU W CBOWCTBA MapajuieiorpaMmma, poMOa U MpsSIMOYTOJIbHHUKA, JT0KA3bIBATh
WX ¥ YBEPEHHO MPUMEHATH MPU PEIICHUN T€OMETPUUECKUX 3ajay.

Hcnonb30BaTh CBOMCTBA TOUKU TEpECEUEHUs] MEIUAH TPEYTrodbHUKA (LIEHTpa
Macc) B pEILICHUH 3a]1a4.



Bnanetrs noHsiTueM cpeHed JIMHUM TPEYTOJbHUKA W Tpamneluyu, NPUMEHSTh
X CBOMCTBA NIpPH PEIICHHMH T'€OMETPUYECKMX 3aaad. lcmonap3oBaTh TeopeMy
dajieca U TeoOpeMy O MPONOPLUUOHATIBHBIX OTPE3KaX, MPUMEHATh UX ISl PELICHUS
MPAKTUYECKUX 33/1a4.

Pacrio3naBaTh UEHTpaATIbHO-CUMMETPUYHBIE (UTYpBl W HCIOJB30BATH HX
CBOICTBA IIPY PELICHUH 3a/ay.

Bnagers moHATHSAMH TOA00MS TPEYrOJIbHHUKOB, Kod(dduimenta momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJAOOHBIX TPEYTOJIbHUKOB. IMETh mipe/icTaBlieHHE O
npeoOpa3zoBaHuu MOoA00Us U O MoAOOHBIX (urypax. [lonb3oBaThCcsi MpU3HAKaAMU
noj00Msl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYeckux 3anad. JlokasbiBaTh U
IPUMEHSATH OTHOIIECHHS TPOIIOPLIMOHATIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[IpumeHsATh Mog00ue B MPAKTUYECKUX 3aa4ax.

BbIBOIUT, W HCHONB30BaTh MpocTeiimme ¢GopMysbl Uil TUIOMIAIH
TPEYroJIbHUKA, TapajljiesiorpaMma, poMOa U Tpanenuu. Beraucnsate (pa3auaHbIMU
cnoco0aMu) IUIOMIAAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(moJIBb3ysCh, TNI€ HEOOXOAMMO, KAJIBKYJISTOPOM). 3HATh OTHOIICHHUE IUIOMIAIEH
NoAOOHBIX (PUTYp U MPUMEHATH MPHU pelieHUH 3aaad. [IpumeHATh moy4YeHHbIE
YMEHHUS B IPAKTUYECKUX 3a/1a4aX.

[Tonb3oBatbes Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX U
npakThyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIETb B MPAKTUYECKHX
3a/layax, CaMOCTOSITENIBHO J€NIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Brnanerp MOHATHEM BIOMCAHHOTO U LEHTPAIBHOTO YIUIA, yria MEXAY
KacaTeJIbHOM U XOPJIOW, ONMCAHHOW M BIMCAHHOM OKPYKHOCTHU TPEYTOJIbHHUKA U
YETHIPEXYTOJIbHUKA, TPUMEHSTh UX CBOIMCTBA MPU PEUICHUH 3a]a4.

[IpuMeHsATh MOy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJIEIIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUU (TOJB3YsCh, TJE HEOOXOAMMO,
KaJIbKYJATOPOM).

K koHiry 00y4yeHus B 9 ki1acce o0y4aromuics MoayyuT CIeAyIOIUe MPeIMETHbIE
PE3yNbTATHI:

3HaTh TPUTOHOMETpUUYECKUE (PYHKIUU OCTPHIX YIJIOB, YMETh HAXOAUThH C UX
MOMOILBIO PA3JIMYHBIE B3JEMEHTHI MPSMOYTOJbHOTO TPEYroibHUKA («peleHue
NPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIIbIO KaTbKYJISATOPA) JJIMHbI
Y YTJIbI 111 HETaOIMYHBIX 3HAYSHHH.

[Tonp3oBatbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUJII HAXOXJIEHHSI COOTHOIIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJMYMHAMU.

Jloka3blBaTh TEOPEMY CHHYCOB M TE€OPEMY KOCHHYCOB, NMPUMEHATH MX IS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJBHUKOBY),



IIPU PELIEHWH TEeOMETPUYECKUX 3anad. [IpuMeHATh IMOgydeHHBbIE 3HAHUS IpU
pELIeHNN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a1a49aX HA HAXOKJICHUE TUIOIIAN, BBIBOJIUTD
U BIQJETh TPUTOHOMETPUYECKUMH (opMysiaMu [UIsl IUIOIIAJU TPEYroJbHUKA,
napajuiesorpaMmma, pom0a, Tpareuuu, BEIBOJUTh U IPUMEHATh Gpopmyiy ['epoHa u
dbopMyITy [T TUTOIAIHN BBITYKJIOTO YETHIPEXYTOIbHUKA.

NmMers npeAcTaBiIeHHE O TOMOTETUH, IPUMEHSATH B NPAKTHYECKUX
CUTYaLMSIX.

Hcnonb3oBatk TeopeMbl UeBbl 1 MeHenas npy peieHny 3aaad.

Hcronb30BaTh TEOPEMBI O BIHMCAHHBIX YIJIAX, yridax MEXIy XOpAaMmH
(CeKyIIMMHM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOH NP PEIIEHUN T€OMETPUUYECKUX
3amad. Jloka3plBaTh W INPUMEHATH TEOPEMBI O MPOU3BEICHHM OTPE3KOB XOPIH, O
IIPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelIbHOM.

Bnagerp moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHHUEM
OpsMOl Ha TIJIOCKOCTH. Biiamerp NOHATUSMU YriaoBOro Ko3pQuuueHta u
CBOOOJHOrO 4Yji€Ha, MOHUMATh MX T€OMETPUYECKUA CMBICI M CBS3b YIJIOBOIO
ko3 duieHTa ¢ BO3pacTaHHMEM M YObIBAHUEM JHMHEHHOW (QYHKIUU. YMETh
pemarb METOAOM KOOpPAWHAT 3aJayd, CBA3aHHBIE C [APAUICIBHOCTBIO W
IIEPIICHIUKYJIAPHOCTBIO IPSAMBIX, IIEPECEYECHUEM IPSMBIX, HAXOXKICHUEM TOUYEK
IIEPECCUCHHUS.

BeiBomuTh W BIAAETh YpPAaBHEHUEM OKPYKHOCTH. Mcmonp3oBaTh METOX
KOOpPAMHAT Ul HAXOXKICHHUs IIEPECEUYCHUM OKPYKHOCTEM U MNpsMbIX. Braners
dopMynaMu paccTOSSHUS OT TOYKHM 1O MPSMOM, IUIOUIa[M MapajuieorpaMma B
KOOpAMHATAaX, UMETh MOHATHE 00 OpHUEeHTHpOBaHHOM momaau. lloap3oBaThCs
METOAOM KOOpAMHAT Ha IUIOCKOCTH, NPUMEHATh €ro IpH PEUICHUHU
F€OMETPUYECKUX W TPAKTUYECKUX 3anad. lIpumeHATsr MeTon KoopauHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Biiangerp noHsATHEM BEKTOpAa. YMETh CKJIA[bIBaThb W BBIYUTATh BEKTOPHI,
YMHOXaTh HAa YHCIO, BIAJAETh MPABUIAMU TPEYTOJbHHKA WU IMapajjieiaorpaMma.
Bianerp npakTUYECKUMH HMHTEPIPETALUSAMUA BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpAMHATaMH BEKTOpa. BnaaeTp ClI0oKEHMEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpa Ha YUCJIO B KOOPAMHATAX.

Hmets npencraBieHue o 0as3uce (Ha miIockocT). PackiaapiBaTe BEKTOPHI O
O0asucy. PackmanpiBaTh BEKTOpbI CHUJI  C TOMOIIbIO MPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWICHUH. IIpUMEHATh TMONy4YEHHbIE 3HAaHHUS B
OpOoCTEHINX PU3NYECKUX 3a1adax.

Bianerp MOHATHEM CKaJISPHOTO IIPOM3BENECHUSA BEKTOPOB, IOHMMATh €ro
F€OMETPUYECKUM CMBICII W YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKAPTOBBIX KOOpJAWHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOrO MPOU3BEACHUS



U €ro CBs3b C MpoeuupoBaHrueM. [IpuMeHATh CKalsipHOE MPOU3BEAECHUE BEKTOPOB
JUISL HaXOXKJEHUS JJIMH U YIJOB. PemaTe reoMeTpuyeckue 3aJadyd ¢ MOMOIIBIO
CKaJISIpHOrO Ipou3BeAeHus. Vcronb30BaTh CKaISIPHOE MPOU3BEIECHUE BEKTOPOB B
areOpandeckux U GU3NYECKUX 3a1ayax.

BiageTs NMOHATHAMHM NPABUIBHOIO MHOTOYTI'OJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI TYTH OKPY’KHOCTU M PaJMaHHOW MEPBI YIJIa, BBIYUCIATH IUIOMAAb Kpyra u
ero yacredd. Ilonnmare cmeici yucna m. [IpUMEHSTH MOJy4eHHBIE YMEHHS IPHU
pELICHNN NPAaKTUYECKUX 3a7ad. 3HaTh UCTOPUYECKHE CBEIEHUS 00 H3MEpPEHUU
JUIMHBI OKPY’KHOCTH U IUIOLIAJH KpyTa.

HNmeTe mnpenctaBieHHE O MpeoOpa3OBaHUU IUIOCKOCTH, O JBHUKCHHSX.
Haxoauth ocu, UEHTpbl CHUMMETpUU (GUTYp, IEHTPHI IOBOPOTa, HAXOIUTH
KOMITO3HUIIMM MPOCTEHIKNX MpeoOpa3oBaHuid. [IpuMEHATh NBHKEHHUS IIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a1ad.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIEJIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIHNE BBIUUCIECHUS
C NPUMEHEHHEM MOJ00HMS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
/i pa3ie/ioB H TeM Beero Kourpoubnbie IlpakTHyeck ofpaIoBATETbHbIE
NMpOorpaMMsl padoThI ue padboThbl
pecypchl
Hauana
T€OMETPHUH.
[IpocTretimue
r€OMETPUUYECKHE Bu6morexa LIOK
! (bnruypm X 28 ! https://m.edsoo.ru/78c146c4
CBOMCTBA.
Hsmepenue
FEOMETPUUECKHUX
BEIIUYUH
bu6mmoreka [IOK

2 Tpeyrosmiikir 19 1 https://m.edsoo.ru/78c146c4
[TapannenpHOCTB.

3 Cymma yros 15 1 bubmuorexa [JOK

https://m.edsoo.ru/78c146c4
MHOTOYTOJIbHUKA

4 [TpstmoyronbHbBIE 7 bubnuoreka [IOK
TPEYrOJIbHUKA https://m.edsoo.ru/78c146¢c4

5 I'eomeTprueckue 5 1 bubnnorexka [JOK
HEPaBEHCTBA https://m.edsoo.ru/78c146c4
OKpy>KHOCTb.

I'eomerpuueckue

5 MecTa TOYeK. 18 1 bu6mmoreka [IOK
ITocTpoeHnus ¢ https://m.edsoo.ru/78c146c4
MOMOIIBIO TUPKYJIS
Y JIMHEUKHU
IToBTOpEHME,

7 00001IeHwme, 10 1 bu6mmoreka [IOK
crucTeMaTU3alus https://m.edsoo.ru/78c146c4
3HAHUU

OBIIEE KOJIMYECTBO
YACOBIIO 102 6 0
[MPOI'PAMME



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KUIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Haumenosanue
Ne (undposbie)
pa3iesioB U TeM KonrTpoasubie IIpakTuueck
n/n Bceero o0pa3oBaTejibHbIE
MporpamMmMbl padoThbI ue padoTsbl
pecypcbl
" bubnmoreka [JOK

1 HeThpexyrombHuKH 22 1 https://m.edsoo.ru/a5cb98eb

bubmuorexa [JOK

2 Tonobue 16 1 https://m.edsoo.ru/a5cb98eb

bubmuorexa [JOK

3 Inoman 16 1 https://m.edsoo.ru/a5cb98eb
T I1

4 copema [luparopa 18 1 bu6mmoreka [IOK
1 Hadana https://m.edsoo.ru/a5cb98eb
TPUTOHOMETPHUHU
Vel u

5 YEeTBIPEX YT OJIbHUKH, 20 1 bubnnorexa [JOK
CBSI3aHHEBIE C https://m.edsoo.ru/a5cb98eb
OKPY’KHOCTBIO
IToBTOpEHME,

6 00001IeHNE, 10 1 bu6mmoreka [JOK
CHUCTEMAaTU3aIusl https://m.edsoo.ru/a5cb98eb
3HAHUN

OBHIEE KOJIMYECTBO
YACOB I10 102 6 0
ITPOI'PAMME



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3ejioB U TeM Kontpoabusbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpaMmMsbI padoThI padoThI
pecypchbl
Pemenue 29 1 bubmuoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/dddde230
[Tomo6ue 12 1 bubmuorexa [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/dddde230
Meron 10 1 bubmuorexa [JOK
KOOpJMHAT https://m.edsoo.ru/dddde230
bubmuoreka [JOK
Bexropet 20 . https://m.edsoo.ru/dddde230
JnnHa
KD VKHOCTIH I 16 1 bu6mmoreka [IOK
Py https://m.edsoo.ru/dddde230
IIoLIab Kpyra
JIBrkeHus 10 bubnuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/dddde230
IToBTOpEHME,
000011eHHE, 12 1 bubmuorexa [JOK
cucTeMaTu3alus https://m.edsoo.ru/dddde230
3HAHUU
OBIIEE
KOJIMYECTBO
102
YACOBIIO 0 0 0

I[TPOT'PAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

PABOYASA IPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

(YIJYBJIEHHBII YPOBEHbD)
(ID 715329)

INOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK C TOYKU 3PEHUS MPAKTUYECKUX MPUITIOKEHUM, TaK U
UX poJIM B 00Opa30BaHUM, HEOOXOJUMOM Ka)xJAOMy 4YesloBeKy. Bospacraer umcio
npodeccuit, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi OATOTOBKA
B 00JacTu BEpPOATHOCTHM U CTATUCTHUKW, Takas TMOATOTOBKA BaKHA IS
POAODKEHUS 00pa30BaHUs | JUIsl YCIEIIHON MPOPECCHOHATBHON Kaphephl.

Kaxx b1l 4enoBeKk MOCTOSHHO MMPUHUMAET PEIICHHS] HA OCHOBE UMEIOTINXCS Y
HEero JaHHbIX. {715 000CHOBaHHOTO MPUHATUS PEIICHHS B YCIOBHUSX HEIOCTaTKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHUCJE XOpOIIo chOpMUPOBAHHOE
BEPOATHOCTHOE M CTATHUCTUYECKOE MBIIUICHHE. VIMEHHO MMO3TOMY BO3HHUKIIA
HE00XO0AMMOCTh (POPMUPOBATH Y 00yUarOMUXCsl (QYHKIITMOHAIIBHYIO TPAMOTHOCTb,
BKJIIOYAIONIYI0 B ce€0s yYMEHHE BOCIPUHUMATh M KPUTHYECKH aHAJIU3UPOBATh
uHOpMaIMIO,  TPEACTABICHHYI0O B  pa3lIWyHbX  (opmax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX IMPOILECCOB W 3aBUCHUMOCTEH,
MPOU3BOJUTH MPOCTEUIITNE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAaMU cOOpa, aHAIN3a U
MPEACTABICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIecCTBAa M TOCyJapcTBa
npuoOuiaeT oOydallmmxcsd K OOUIECTBEHHbIM UHTepecaMm. H3ydeHne OCHOB
KOMOMHATOPUKHM Pa3BHUBAET HABBIKM OpPTaHHU3aIMH Tepedopa M mojacuyéra 4yucia
BapHAHTOB, B TOM YHCJIE B MPUKIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBaMH TEOPUHU
rpadoB co3naét MaTreMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
ob0nacTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTAIAIOTCSl TPEACTABICHUS OO0Yy4YaloUMXcs O COBPEMEHHOU
KapTHHE MHpa W METOJax €ro HCCIelOoBaHUs, (OpPMHUPYETCs MOHUMaHHUE POIU
CTAaTUCTUKU KaK UCTOYHUKA COITMATIHLHO 3HAYMMOUN MH(GOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUMM C MaHHBIMU TEISIMH B CTPYKTYpe MPOTPAMMBI y4eOHOTO
Kypca «BepoSTHOCTP W CTAaTUCTHKa» OCHOBHOTO 0O0Imero oOpa3oBaHusi Ha
yIIyOJIEHHOM YPOBHE BBIICTICHBI CICAYIONINE COJEPIKATEIBHO-METOUIECCKIE
muaun: «lIpencraBnenre JaHHBIX W OMHCATENIbHASI CTATHCTHKAY, «BeposTHOCTHY,
«OneMeHThl KOMOWHATOpHUKNY», «BBenenne B Teopuro rpadoy, «MHOKECTBAY,
«JIorukay.



Conepxanue nuHun «lIpencrapieHue TaHHBIX U ONMUCATENIbHAS CTATUCTUKA
CIIY)KUT OCHOBOW Juisi (hOPMHPOBAHWS HABBIKOB palbOThl ¢ WH(pOpMaimen: oT
YTEHUS W WHTEpIpeTanuu WHGOpPMAIMK, TNPEACTABICHHON B TaOnmuIax, Ha
auarpaMMax W rpadukax, 10 cOopa, MPEACTaBJICHHS W aHalu3a JaHHBIX C
HCIMOJIb30BAaHWEM CTAaTUCTUYECKUX XAPAKTEPUCTHUK CPEIHUX M PACCEHUBAHUS.
PaGoTas ¢ maHHbIMH, OOydaromuecs yd4aTcsi CUHMTBIBATH W WHTEPIPETUPOBATH
JIaHHbIC, BBIBUTaTh, apTyMEHTUPOBATh M KPUTUKOBATh MPOCTEHUIINE TUIOTE3HI,
Pa3MBIIUIATE HaJA (HAKTOpaMH, BBI3BIBAIOIIMMH HU3MEHYMBOCTH, M OIIEHUBATh MX
BJIUSTHUE HA PACCMATPUBAEMBbIE BEJIMYMHBI U MIPOIIECCHI.

NHTYUTHBHOE MpEACTaBICHUE O CIy4allHOW W3MEHUYMBOCTHU, UCCIIECIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIS
M3y4YE€HUsS TEOPUHU BEPOSITHOCTEW. bonbmioe 3HAUYEHHME HUMEIOT IPAKTUYECKHE
3a/1aHUs1, B YACTHOCTHU OMBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMHU.

[ToHsiTHEe BEPOSTHOCTU BBOJAMUTCS KaK Mepa MPaBIONOJ00MS CIIy4ailHOTO
coObitus. [lpm wu3ydyeHnu y4yeOHOro Kypca oOydarluecs 3HAKOMSITCA C
MPOCTEUIIMMHA ~ METOJIAMU  BBIYUCIICHUSI  BEPOATHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOHBIMU 3JIEMEHTapPHBIMU HCXO0/1aMH,
BEPOSITHOCTHBIMU 3aKOHAMU, TO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIE
3amayu. B yueOHBII Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJIMUMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OIIEPALMSIMUA HaJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
pUMEpPHl TIPUMEHEHUsI TPaQoB M DJIEMEHTOB TEOPHUH MHOXKECTB MJIsi PEIICHHS
3a/lay, a TaKKe HMCIOJB30BaHUS B JPYTUX MATEMATHYECKUX Kypcax M Yy4eOHBIX
npeaMeTax.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hexento), B 8 kiacce — 34 yaca (1 yac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Heneo).

COAEPKAHUE OBYUYEHMUSA
7 KIIACC

[IpencraBnenne NaHHBIX B BUAC TaOIWI], JUarpaMM. 3armojHEHUE TaOJuIl,
YTEHUE W TIOCTPOEHUE CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX JHATPAMM.
Urenne rpadmkoB peasibHBIX mporieccoB. M3Bnedenne nudopmaium u3 auarpamm
Y TaOJIMII, UCTIOJIb30BAHUE U MHTEPIIPETAIUs TaHHbBIX.

OmnucarenbHasi CTATUCTUKA: CpeJHee apudmeTrhyeckoe, MeIuaHa, pazmax,
HauOOJIbIIIeE W HAWMEHbIIIEe 3HAYCHMs, KBAPTWIM, CpPEIHEE TapMOHUYECKOE,
CpeaHee rapMOHUYECKOE YUCIIOBBIX JaHHBIX.



[IpuMepbl cilydalHOM HM3MEHUYHMBOCTH IIPM M3MEPEHMUSAX, B MacCOBOM
NPOU3BOJCTBE, TEHACHIMH U ClOy4yailHble KojeOaHusi, TPYIIHUPOBKA JaHHBIX,
IIPEACTABICHUE CIYyYalHOW HW3MEHYMBOCTM C IIOMOINBIO JHArpaMM, 4YacTOTHI
3HAYEHUH, CTATUCTUYECKAsT YCTOUUUBOCTb.

I'pad, BepmmHa, pebpo. CreneHp BepumuHbl. Yucino pébep u cymmapHas
crenieHb BepiuH. [lonarue o cBa3HbIX rpadax. [lytu B rpadax. Llenu u 1uKIIbL.
Oo6xon rpada (sinepoB myTh). [lonstue o0 opueHTHpoBaHHOM Tpade. Pemenue
3aJ1a4 ¢ IOMOIIbIO TpadoB.

YTBepkAcHUS M BbICKa3blBaHWs. OTpULAHUE YTBEPXKACHUS, YCIOBHBIE
YTBEPKACHUSI, OOpaTHblE M PABHOCWIbHBIE YTBEP)KIEHUS, HEOOXOOUMBIE U
JIOCTATOYHBIEC YCJIOBUS, CBOWCTBA U NpU3HAKU. [I[pOTHBOIIONIOKHBIE YTBEPKIACHNUS,
JI0Ka3aTEeIbCTBA OT MPOTUBHOTIO.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHEe. BeposTHOCTh H
4acToTa CIydalHOro coObITUsA. Poiib  MajoBEpOSATHBIX M MPAKTUYECKU
JIOCTOBEPHBIX COOBITUI B MIPUPOJE U B OOIIECTBE.

8 KJIACC

MHOX€eCTBO M MOAMHOXKECTBO. [IprMepsl MHOKECTB B OKPYKAIOIIEM MHPE.
[lepeceuenne u oObeAMHEHHE MHOXKeCTB. Jluarpammbl Oiinepa. Ywucnosbie
MHOecTBa. [lpumepbl MHOXKECTB U3 KypcoB anreOpsl M T'€OMETPHUH.
[lepeuuncnenue 371€MEHTOB MHOXKECTB C IMOMOILbIO OPTaHW30BaHHOTO nepedopa u
npaBuia yMHOXkeHUs. DopMyIia BKIIFOUEHUSA-UCKIIOUYEHHUS.

DneMeHTapHble CcOObITHSA. BeposTHOCTH ciydailHbIX COOBITHNA. ONBITHL C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH. CITydailHbIi BHIOOD.

M3mepeHne paccenBaHUs YUCIOBOTO MaccuBa. Jlucmepcus M CTaHAApTHOE
OTKJIOHEHHE 4YHCIOBOro Habopa. CBoiicTBa JUCIEPCUU M CTAHIAPTHOTO
OTKJIOHEHUs. J[uarpaMMbl paccenBaHus ABYX HaOJIOAaeMbIX BeIW4uH. JIuHEHas
CBSA3b HA MarpaMMe pacCEUBaHUs.

HepeBo. JlepeBo caydaitHoro skcrnepuMeHTa. (CBOWCTBAa  JI€PEBBEB:
€IMHCTBEHHOCTb ITyTH, CBSI3b MEX/ly YHUCJIOM BEpIIMH U yucioM pédep. [lonstue o
IJI0CKUX rpadax. Pemenue 3a1ay ¢ TOMONIbIO J€PEBHEB.

Jlornueckue coro3bl «M» n «MJIN». CBA3b MeXKAy JJOTUYECKUMH COKO3aMU U
orepanusiMi HaJ MHOXKeCTBaMU. Vcronb30BaHNe JOrMUYEeCKUX COI030B B anreope.

CnyuaiiHple  COOBITHSI KaK  MHOXECTBAa  DJIEMEHTApHBIX  COOBITHH.
[TpoTuBonosnoxkHbeie coObITUS. Omnepaunu HaJx coObITUSIMU. DopMmylia CIOKEHUS
BEPOSITHOCTEN.

[TpaBuno YMHOXKEHUSA BEPOSATHOCTEM. YcnoBHas BEPOATHOCTb.
[IpencraBieHne CiydamHOro OJKCIIEpUMEHTAa B BHUJE JepeBa. HesaBucumbie
COOBITHSI.



9 KIIACC

Komb6unaropnoe npasuno ymHoxkeHusi. [lepecranoBku u ¢akropuan. Yucio
couetanuii u TpeyroabHUK Ilackans. CBoiicTBa uymcen codeTaHuid. buHom
Hrrotona. Pemenue 3a1a4 ¢ UCmoab30BaHEM KOMOUHATOPUKHU.

['eomeTpuyeckass BeposATHOCTh. CiydaiiHbIA BBIOOp TOYKM W3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 IYTU OKPYKHOCTH.

Wcnprtanus. Yenex u Heyaada. Cepuss MCHBITAHMM 1O IEPBOTO yCIExa.
Cepust ucnbiTanuii bepnymin. BeposTHOCTH COOBITHII B CEpPUM HCHIBITAHUI
bepuynnu. CnyyaiiHbiii BBIOOP U3 KOHEYHOI'O MHOYKECTBA.

CnydailHasgs BeJIMYMHA W pacnpeaeciieHue  BeposTHocTed. I[Ipumepsl
CIIyYallHbIX BEJIWYMH. Ba)kHble pachnpenesieHus — YUCIO TMOMNBITOK B CEpUH
WCIIBITAHUN 10 TIEPBOTO YCIIEXa U YUCJIO YCIIEXOB B CEPUM UCHbITaHUN bepHyIm
(reoMeTpHYECcKOE U OMHOMHAJIBHOE PACTIPEETICHHUS).

Maremarnueckoe OXUIAAHHWE CIy4YalHOW BEIUYUHBI. DUZUYECKUN CMBICI
MAaTEMATUYECKOr0 OXHUAaHus. [IpuMepsl HCHONB30BaHUS MaTEMaTHUYECKOIO
oxuganus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHWE CIIyYallHOM BEJIWYWHBL.
CBolicTBA MAaTEMATHYECKOTO OXHJAHUSA W JUCIEpCHM. MaremaTrndeckoe
0’KUJAHUE U JUCIIEPCUS U3YUYEHHBIX PaCIpEICIICHUMN.

HepaBenctBo YeOwmméBa. 3akoH Oonblmux 4ucel. MaTemMaTuyeckue
OCHOBAHMsI U3MEPEHUSI BEpOsITHOCTEH. Pollb 1 3HaUeHHE 3aKOHA OOJIBIINX YHUCEN B
HayKe, B IPUPOJIe U 00IIECTBE, B TOM YUCJIE B COIMOJIOTHYECKUX 00CIEAOBAHUAX U
B U3MEPEHUSIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHUCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUSA IPOrPaMMbl [0 MAaTEMaTHUKE
XapaKTEepU3yKTCs B 4aCTH:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:

IPOSIBJICHUEM HHTEpeca K NPOLUIOMY M  HAcCTOALIEMY POCCHUCKOU
MaTeéMaTUK{, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHKEHHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:



TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN T'pa)KAaHUHA U PEATM3ALUU €r0
npaB, TMpPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYP IPAKIAHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JIOCTH)KCHUN HAyKH, OCO3HAHHEM BaXKHOCTH
MOPATBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TPy10BOr0 BOCIIUTAHUS

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIIEHWU MPAKTUYECKUX 3a/1ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BaXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsI Ha MPOTSHKEHUM BCEW >KM3HM ISl YCHEIMHON MNpodeccruoHaIbHOM
JEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ay, PEUICHUH, pacCyXJCHHU, YMEHUIO BUIETh
MaTEeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) nueHHOCTEll HAYYHOI0 MO3HAHUS:

OpUEHTalUuell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NESTEIIbHOCTH, ATANOB €€ pa3BUTHS U 3HAYMMOCTHU JJIS Pa3BUTHUS LIMBHIM3ALINY,
OBJIQZICHUEM SI3bIKOM MAaT€MAaTUKU MU MAaTeMaTH4YeCKOW KYyJbTYpPOH Kak CpelICTBOM
MO3HAHUS MHUpPA, OBJIAJICHUEM HaBbIKAMU HCCIIEA0BATEIbCKOM NeSTEIbHOCTH;

6) ¢puznyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKHME 3HAHUSA B HMHTEpEcax CBOETO
3M0pOBBSl, BEIEHUS  3J0pPOBOro  obOpa3a KHM3HM  (3J0pOBOE  IHTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, pEryJspHas Qu3nyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pEeQIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JpPyroro 4eJoBeKa;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

OpUEHTallMel Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM IS peuieHHs 3a1a4y
B 00JIACTH COXPaHHOCTH OKPY’KaIOIIeH cpeibl, IUIAHUPOBAHUSA MOCTYNKOB H
OLICHKM WX BO3MOJKHBIX MOCJIEICTBUM [JIsi OKpYXalolleld Ccpelnbl, OCO3HAHHEM
r7100aJpHOTO XapaKkTepa 3KOJOTHUYECKUX MPOoOJIeM U IMyTel UX peleHus;

8) ajanTanuM K U3MEHAIIUMCH YCJOBUSIM COUMAJIBLHON W NMPUPOIHOM
cpeabl:



TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCA y IOPYTHX JIOJACH, MpuoOpeTaTh B COBMECTHOU AESITENbHOCTU
HOBBIC 3HAHUS1, HABBIKM U KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, (HOPMYIUPOBATH UJIEH,
MOHSTHS, TUTIOTE3b 00 0OBEKTaX U SABIICHUSAX, B TOM UYHCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MIaHUPOBAThH
CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI3OB, TPEOYIOUIUH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAaeMble pEIICHUsI U JACUCTBUA, (POPMYITUPOBATH M OILICHUBATH PUCKH U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI MPOTpaMMBI 0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATHLHBIMA
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMHU
JNEHCTBUSAMH M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eCTBUA
ba3oBble 10oruyecKkue 1eMcTBUA:

BBISIBIIT M XAPaKTEPHU30BaTh CYIIECTBEHHBIE NPHU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TOHATUN, OTHOUIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpeJeNeHNs MOHATUN, YCTAHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiaccU(UKaIUH,
OCHOBAaHMSI 1711 0000ILIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyJIUpPOBaTh U  MPeoOpa3oBBIBATH  CYXKJEHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, Mpeiaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsAMbIE U OT
IMPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMAaTUYECKHUX
(bakToB, BBICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPhl U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXacHus;



BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4EToM
CaMOCTOSITENIFHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEOBATENbCKUIA HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
CaMOCTOSITENIbHO YCTAHABIMBATh MCKOMOE U JaHHO€, (OpMUPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

OPOBOIUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIC/IOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUeCKOro OOBEKTa,
3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

CaMOCTOSITENILHO (POpPMYIHpPOBaTH OOOOIICHHUS W BBIBOJBI MO PE3yibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEpUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 00OOILICHMIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
uHGOPMAIIUIO Pa3TMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BbIOUpaTh (QopMy mpelcTaBiIeHHUsS HHGOpPMALUKM U  WUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, JTuarpaMMaMu, HHOHM rpauKoil 1 uX KOMOUHAIUSIMU;

OLIEHMBATh HAAEKHOCTh MH(OpPMALIMK MO KPUTEPHSM, MPEAJIOKEHHBIM WU
c(OopMyITHPOBAHHBIM CAMOCTOSITETHHO.

KoMMyHHMKATHBHBIE YHHMBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3YJIbTAT;

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOIl TEMBI,
npoOJemMbl, pellaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IOHMCK
pPEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMUN, B KOPPEKTHOH (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IPEACTABIIATh PE3YJIbTAThl PELICHMS 3a/layd, SKCIIEPUMEHTa, UCCIEN0BaHUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € YYETOM 3a/ay
MPE3EHTALUU U OCOOEHHOCTEN ayUTOpUU;



MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHAHOW W WHANBUIYAJTbHON
paboThl TpU peIIeHWH YYEOHBIX MaTEeMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JeATEIHHOCTH, TUIAHUPOBATH OPTraHU3allUI0 COBMECTHOH paboTHI,
pacrnpenensaTh BUABI padOT, JOTOBapHBaThCs, OOCYXIAaTh MPOLIECC M pe3yJIbTar
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJAMHUPOBATh CBOU JCHCTBHS C JPYTMMH YJI€HAMH KOMAaHbI, OIICHHBATh
Ka4eCcTBO pe3yJibTaTa M KadeCTBO CBOCTO BKJIajJa B OOIMH pe3yibTaT Mo
KpUTEepUsiM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBUS.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI JIJIsl PEIICHHS] B JKM3HEHHBIX M yYEOHBIX CHTyalUsX,
OpPUEHTUPOBATHCS B PA3IUUHbBIX MMOAXOAAX MPUHATHS PEIICHUH (MHAUBUAYaAJIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIFHO COCTaBJIATh IUIAH, ANTOPUTM pEUICHMs 3aJadyd (UId €ero
4acTb), BBIOMPATh CHOCOO pelIeHHs C YYETOM UMEIOUIMXCA PECYpcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHuit ¢ y4éTOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ynbrara
pelleHus: MaTeMaTUYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIieKcuu;

NpeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEUICHUU 3a/1ayH,
BHOCUTb KOPPEKTHBbl B JI€ATEIIbHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa AECATEIBHOCTH ITOCTABJICHHOU LENHA U
YCIIOBUSIM, OOBACHSTh PUUMHBI TOCTHKEHUS UM HEJOCTHXKEHHSI LIETU, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh 3MOLMHU NPU H3YYCHHH MATEMaTUYECKUX OOBEKTOB M (PaKTOB,
JaBaTh SMOLMOHAIBHYIO OLEHKY PEIICHHS 3a1a4H.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00y4yeHus B 7 Kiaacce 00y4aromuics MOJIyYUT CIIETYIOIINE TPEIMETHBIE
pE3yJIbTaTHI:
Yurarb uHOpMaAIUIO, NPEICTAaBICHHYIO B Ta0nuIax, Ha JIuarpaMmmax,
NpEJICTaBIsATh JaHHbIE B BUAE TaOJUI, CTPOUTH CTOJOMKOBBIE (CTOJIOUATHIE) U
KpPYyTOBBIE IMarpaMMbl 10 MacCUBaM 3HAYEHUM.



OnucelBaTh M  HMHTEPHPETUPOBATH  pEANbHbIE  YHCIOBBIE  JaHHbBIC,
MIPE/ICTABJICHHBIC B TAOJINIIAX, HA TUarpamMMax, rpadukax.

Hcnonp30BaTh Ui OMUCAHUS JAHHBIX CTATUCTHYECKHE XapaKTePUCTUKU:
cpenHee apudpMeTHYecKoe, MeJlMaHa, HauOoJblllee U HaUMEHbIee 3HAYCHUS,
pa3max, KBapTHJIU.

HmeTs mpeacTaBiieHHE O JIOTHYECKUX YTBEP)KICHHUSX U BBICKA3bIBAaHUSX,
YMETh CTPOUTh OTpULAHUS, (OPMYIHPOBATH YCIOBHBIE YTBEPXKACHUA TNIpU
pelieHnu 3a7a4, B TOM YHCIIE U3 APYrUX y4eOHBIX KypCcOB, UMETh MPEJ/ICTABIICHUE
0 TeopeMax-CBOMCTBaX U TeOpeMax-MpU3HaKaX, 0 HEOOXOJUMBIX U JOCTATOYHBIX
YCIIOBUSIX, O METOJIE I0KA3aTEIbCTBA OT MPOTUBHOTO.

Nmers 1peAcTaBiIeHHE O CIy4alHOM W3MEHYMBOCTH HA IpUMEpax
pe3yabTaTOB HM3MEPEHUU, IeH, (PU3NYECKUX BEIUYHMH, AHTPOMOMETPUUYECKHUX
JaHHBIX, UMETh IPECTABIECHNE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcnonp30BaTh [Uisi ONMUCAHUS JAHHBIX YacTOTHl 3HAYEHWM, IpyNIUpPOBATh
JaHHBIE, CTPOUTH THCTOTPAMMBI TPYITITHPOBAHHBIX TaHHBIX.

Hcnonp3oBath rpadpl Ui pemieHUs 3aqad, HWMETh MPEACTAaBICHUE O
TEpMUHAX Teopuu rpadoB: BepiiMHA, pedpo, Lenb, LHUKI, MyTh B rpade, UMETh
npejacrasieHue 06 06xoje rpada u 06 OPUEHTHUPOBAHHBIX Irpadax.

K koHiy 00y4yeHus B 8 kiiacce o0y4aromuics MoayyuT CIeAyIOIUe TPeIMETHbIE
pEe3yJIbTaThI:

OnepupoBath NOHATUSIMHA MHOXECTBA, IIOJIMHOXECTBA, BBIIIOJIHATH ONEPALNH
HaJ MHOXXECTBaMHU: OOBEAMHEHHE, [EePEeCceueHue, IEePEUUuCIsTh SJIEMEHTbI
MHOKECTB C HCIIOJIb30BAHUEM OPraHW30BaHHOTO mepedopa U KOMOMHATOPHOTO
IIPABUJIa YMHOKEHUS.

Haxonutb BEpOSTHOCTH CIIy4alHBIX COOBITUN B CIyYalHBIX OMBITAX, 3HAsS
BEPOATHOCTH  DJIEMEHTapHbIX COOBITHUH, B TOM 4YHCI€ B ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, UMETh MOHSITHE O CIy4YallHOM
BBIOODE.

OnuceiBaTh JaHHBIE C MOMOIIBIO CPENHUX 3HAYEHUW W MEp pacCeMBaHUs
(Iucnepcus U CTaHAAPTHOE OTKJIOHEHHE). YMETh CTPOUTHh U HHTEPIPETUPOBATH
JarpamMMmbl pacCeMBaHusl, UMETh MPEJCTABICHUE O CBSI3U MEXIY HaOI0JaeMbIMU
BEJTMYMHAMMU.

Nmerps mipeicTaBieHHe O JiepeBe, O BepuMHax U pEéOpax Jepesa,
VCITOJIb30BAHUU JIEPEBBEB MIPU PELLIEHUU 337a4 B TEOPUU BEPOSITHOCTEMN, B IPYTUX
y4eOHBIX MaTeMaTUYECKUX Kypcax U 3a7ad U3 APYTux y4eOHbIX MPEeIMETOB.

OmneprpoBaTh MOHATHEM COOBITHS KaK MHOXXECTBA 3JIEMEHTApPHBIX COOBITUI
CIIy4ailHOTO ONBITA, BBIMOJHATH ONEpalMu Haja COOBITHUSIMU, MCIOJIL30BATH IpPH
peuIeHn 3a1a4d aAuarpaMMbl DWJepa, YUCIOBYIO MPSIMYIO0, MPUMEHSTh (HOpMYITy
CJI0>KEHUSI BEPOATHOCTEM.



[lonp30BaThCA MPABWIOM YMHOKEHUS BEPOSTHOCTEW, MCIIOIB30BATh JEPEBO
JUIsl TPEACTABIEHUS CIIy4ailHOro OmbITa Npu peleHuu 3anad. OnepupoBathb
MOHATHUEM HE3aBUCUMOCTH COOBITUI.

K xoniy 06ydeHus B 9 ki1acce 00ydaromuics MOTYYUT CIEAYIONTNE TPEIMETHBIC
pE3yJIbTATHI:

[Tonp30BaThCss KOMOMHATOPHBIM MPABWJIOM YMHOXXEHHUSI, HaXOIUTh YHUCJIO
MePECTAaHOBOK, YHWCJIO COYETAHUM, MOJIb30BaThCs TpeyrojibHUKOM Ilackans mpwu
pelleHnH 3a7a4, B TOM YKCJIC Ha BEIYUCICHUE BEPOSTHOCTEH COOBITHIA.

Hcnonb30BaTh  MOHSTHE  TEOMETPUUYECKOM  BEPOATHOCTH,  HAXOJAUTh
BEPOSITHOCTH COOBITHI B OIBITaX, CBS3aHHBIX CO CIy4allHBIM BHIOOPOM TOYEK W3
IJIOCKOM (DUTYPBI, OTPE3Ka, JJIUHBI OKPY>KHOCTH.

HaxoauTe BepOSATHOCTH COOBITHI B OIBITAX, CBSA3aHHBIX C UCIBITAHUSIMH 0
JIOCTUKEHUS TIEPBOTO ycrexa, B CEpUsiX UcnbITaHui bepHysim.

NmeTh npencTtaBiieHUE O CIy4YallHBIX BEIMYMHAX W OMO3HABATH CIyYaWHbBIC
BEJIMUYMHBI B  SBJICHUSX OKPYXKAIOIIEr0 MHpa, OMNEPUPOBATH IOHSITHEM
«pacmpeaeieHHe BEPOSITHOCTE». YMETh CTPOUTH pacHpeAcieHUs] BEPOATHOCTEN
3HAYEHUM CIIyYallHbIX BEJIMYUH B U3YUYCHHBIX OMBITAX.

Haxoaute MaTeMaTU4ecKoe OXKUIAHUE U JUCIIEPCUI0 CIYYANHOW BEIIMYHUHBI
M0 PACHpPENCNICHUIO, MPUMEHSTh YKCIOBBbIE XapaKTEPUCTUKU H3YyUCHHBIX
pacnpeaeaeHui Ipu perieHuH 3a/1ay.

NmeThs mpeacTaBieHUE O 3aKOHE CIy4alHBIX YHMCEI KakK O MPOSABJICHUU
3aKOHOMEPHOCTH B CJIYYalHOM W3MEHYMBOCTH, IIOHMMAaTh MAaTEMaTHYECKOE
000CHOBaHME OJIM30CTH YACTOThI U BEPOSTHOCTU COOBbITUSA. IMETh Tipe/icTaBlIeHHE
O POJIM 3aKOHa OOJIBIIUX YKCEN B IPUPOJIE U OOIIECTRE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE

HaumenoBanue

Ne (undposbie)
pa3iesioB U TeM Kontposbubie IIpakTHnueckue

n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoThbI

pecypcbl

1 [IpencraBnenue 4 bubnnorexka [HOK
JTAHHBIX https://m.edso0.ru/596d814c

5 OmnucareapHast 3 1 bubmuoreka [JOK
CTaTUCTHKA https://m.edso0.ru/596d814c

3 CnyuaitHas 5 1 bubnmoreka [JOK
M3MEHUYHUBOCTh https://m.eds00.ru/596d814c
Bsenenue B bubmuorexa [JOK

4 4
Teoputo rpados https://m.eds00.ru/596d814c

bubmuorexa [JOK

> Jloruka 3 https://m.edso0.ru/596d814c
BeposarnocTts u

5 4acToTa 5 1 bubmuorexa [JOK
CIIy4aliHOTO https://m.edso00.ru/596d814c
COOBITHS
[ToBTOpEHHE,

7 000011IeHME, 5 1 bubmuorexa [JOK
cHUcTeMaTH3aIus https://m.edso0.ru/596d814c
3HAHUU

OBUIEE KOJIMYECTBO
YACOB IIO 34 1 3
ITPOT'PAMME



https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c

8 KVIACC

Kosaun4vecTBo 4acos JJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3aeyioB U TeM Koutpoabsnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpamMMbl padoThI padoThbI
pecypchbl

1 IToBTOpEHME Kypca 3 bubnnoreka [JOK
7 xiacca https://m.edsoo.ru/032cfeff

bubmuoreka [JOK

2 Meoxecrsa 4 https://m.edsoo.ru/032cfeff
BepositHOCTB

3 VA HOrO 4 1 1 bubmuoreka [JOK

i https://m.edsoo.ru/032cfeff
COOBITHSA
OnucarenbHas

4 CTaTHCTHUKA. 5 1 bu6mmoreka [IOK
PaccenBanue https://m.edsoo.ru/032cfeff
aHHBIX

5 Beenenue B 3 bu6mmoreka [IOK
Teoputo rpados https://m.edsoo.ru/032cfeff

bubmuorexa [JOK
2

6 Jlormka https://m.edsoo.ru/032cfeff
Omnepanuu Haj
CIIy4YailHBIMU

7 cOBLITISIMIL 3 bu6mmoreka [IOK

’ https://m.edso00.ru/032cfeff
Cnoxxenue
BEPOSATHOCTEU
YcaoBHas
BEPOSTHOCTb,

3 YMHOXKEHUE 5 bubnnorexka [JOK
BEPOSATHOCTEM, https://m.edsoo.ru/032cfeff
HE3aBHCUMEIC
COOBITHS
IToBTOpEHME,

9 00001IeHwme, 5 1 bu6mmoreka [IOK
CHCTEMAaTH3aIHs https://m.edsoo.ru/032cfeff
3HAHUMN

OBIIEE KOJIMYECTBO
YACOB IIO 34 3 1
[TPOTPAMME



https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff

9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue
Ne (uudpossbie)
pa3/eiioB U TeM KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpaMmMsbI padoThI padoThI
pecypcsl

1 [ToBTOpenue kypca 3 bubmmoreka [JOK
8 Kitacca https://m.edsoo.ru/8b68c39f

5 DJIeMEHTBI 6 bubmuorexa [JOK
KOMOWHATOPUKH https://m.edsoo.ru/8b68c39f

3 I'eomerpuyeckas 3 bubmmoreka [JOK
BEPOATHOCTh https://m.edso0.ru/8b68c39f

4 HcnplTanus 6 bubnunorexa LIOK
bepnynnu https://m.eds00.ru/8b68c39f

5 Crnyuaitnas 3 bubnuorexa [IOK
BEJIMYMHA https://m.edsoo.ru/8b68c39f
Yucnoselie
XapaKTEPUCTUKU bubnnorexa [JOK

6 . 6
CIIy4alHbIX https://m.edso0.ru/8b68c39f
BEJIMYUH

7 3aKoH OOJIBIINX 3 bubnunoreka LIOK
Yyuceln https://m.edsoo.ru/8b68c39f
[ToBTOpEHME,

3 0000111EHHE, 4 1 bubnunoreka LIOK
cucTeMaTu3anus https://m.edsoo.ru/8b68c39f
3HAaHUU

OBIIEE KOJIMYECTBO
YACOBIIO 34 1 0

I[TPOT'PAMME
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