INOACHUTEJIbBHASA 3AIIMCKA

Anrebpa sBisieTCsl OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOIO 00Iero oOpa3oBaHMs: OHA
obOecrieunBaeT M3y4eHUE JAPYrHMX JUCHMIUIMH, KaK €CTeCTBEHHO- HAy4yHOTro, TakK |
TYMaHUTAapPHOTO IHKJIOB, €€ OCBOCHHME HEOOXOAMMO [UIsl TPOJODKCHHS OOpa3oBaHHS U B
MOBCE/IHEBHOM XM3HU. PazButre y 00y4aromuxcsi Hay4YHbIX MPEICTaBICHUNA O MPOUCXOKACHUN
U CYIIHOCTH anredpandeckux abcTpakiui, crnocobe OTpakeHHs MaTeMaTU4YeCKOM HayKou
SIBIICHUH W TIPOIECCOB B TPHUPOJE U OOIIECTBE, POJIM MAaTEMaTHYECKOTO MOJCIUPOBAHUS B
HAyYHOM TIO3HAHHMH W B MPAKTHKE CIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHUS H
KAayeCTB MBIIUICHHS, HEOOXOAUMBIX Ui aJalTalid B COBPEMEHHOM LHM(PPOBOM OOIIECTBE.
Wzyuenue anreOpbl oOecrieynBaeT pa3BUTHE YMEHHUs HaONI0AaTh, CpaBHUBATh, HAXOAWUTH
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBAaTh CBOM JICWCTBHS WM BBIBOABI, (DOPMYyIHUPOBATh yTBepkaeHUs. OCBOCHHE Kypca
anreOpbl 00ecreyrBaeT Pa3BUTUE JIOTUYECKOTO MBIIUICHHUS OOYYaOIUXCs: OHH HCIIOJB3YIOT
JNENYKTUBHBIE U MHAYKTHUBHBIE PacCyXAeHUs, 0000IIeHIEe U KOHKPETU3AINI0, aOCTparupoBaHue
u aHaiormro. OOydeHue anreOpe MpeArnonaraeT 3HAYUTCIBHBIA O0BEM CaMOCTOSATEIHHOU
JEATETLHOCTH  OOYYaIOIIMXCS, IOATOMY CaMOCTOSITEIbBHOE pEIICHHE 3a7ad  SBIISICTCS
peanuzanuen AesiTeNbHOCTHOTO MPUHIIUIA O0ydeHHUSI.

B crpykrype mporpamMmbel ydueOHOro Kypca «Anredpa» [Uisi OCHOBHOIO OOIIEro

00pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COJIEPKATEIIbHO-METOANYECKUE JTUHUU:
«YUucna u BBIUUCICHHS», «ANreOpanueckue BBIPAKEHUS», «YPaBHEHHUS M HEPABEHCTBAY,
«Dynkuuny». Kaxpgas w3 3THX COAEPKATEIBHO-METOAUYECKUX JIMHUM pa3BUBAETCAd Ha
MPOTSHKCHUHM TPEX JIET M3ydeHUs Kypca, B3aHMMOJICHCTBYS C JPYTUMHU €ro JWHUsAMH. B Xoxe
M3YYeHUs Y4eOHOTO Kypca OO0ydaroluMcsl MPUXOAUTCS JIOTUYECKU PacCyXaTh, UCMOIb30BATh
TEOPETUKO-MHOKECTBEHHBIN A3BIK. B CBSI3U ¢ 3TUM B mporpammy y4eOHOTro Kypca «Anredpar
BKJIFOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pazjeiiax
MaTeMaTU4YeCcKoro oOpa30BaHMsI U CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYarOIIUMHUCA OCHOB
YHHUBEPCATHHOTO MaTeMaTH4ecKoro si3bika. CoaepKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTBHIO
yueOHOro Kypca «Anredpay sBISIETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxxkanrie yuHUM «Yucina W BBIYUCICHHS» CIY)KUT OCHOBOM IS JajbHEUIIETro
W3y4YEHUs] MAaTEMAaTHUKH, CIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOMIUXCS JIOTHYECKOTO MBIILUICHHUS,
(GOpMHUPOBAHUIO YMEHHS TOJH30BATHCS aITOPUTMAMH, a TaKKe MPUOOPETEHHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOIUMBIX JUIsl TTOBCEIHEBHOM >KM3HU. Pa3BUTHE TMOHATHS O YHMCIE Ha YPOBHE
OCHOBHOTO 00mIero o0pa3oBaHUS CBS3aHO C palMOHAJIBHBIMU W  HUPPANUOHATBHBIMU
yuciaamMu, (GopMUpOBaHWEM MPEACTABICHHUHN O MEHCTBUTEIHLHOM YHUCIE. 3aBEpIICHUE OCBOCHUS
YUCJIOBOW IMHUU OTHECEHO K CpeTHEMY O0ITIeMy 00pa30BaHUIO.

Copepxanue JBYX anreOpandecKux IJUHUH — «AlreOpandeckue BBIPRKEHUS» U
«YpaBHEHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET ()OPMUPOBAHUIO Y OOYUAIONTUXCS MATEMAaTHIECKOTO
anmapara, HeoOXOAMMOTO I PEIICHUs 3a/lad MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3adad. Ha ypoBHEe OoCHOBHOro oOmiero oOpa3oBaHHs y4eOHBIH MaTepuai
TPYNIHUPYETCS BOKPYT pallMOHATBHBIX BBIpAKEHUN. AureOpa JEMOHCTPUPYET 3HAYCHHE
MaTeMaTUKU KaK S3bIKa U MMOCTPOSHUS MAaTEeMAaTUYECKUX MOJIENEH, OMHCAHMS MPOIECCOB U
SBIIEHUN peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT TakKe JalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIJICHUS, HEOOXOIMMOro, B YacTHOCTH, JUIsi OCBOEGHHS Kypca
uH(GOpPMAaTUKHU, U OBJaJICHUE HaBbIKaMU JENYKTUBHBIX paccyxaeHuid. [IpeoOGpasoBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHUs, CIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Copepxanve  (QyHKUMOHAIBbHO-TpaUUYECKOW JIMHMM  HalleJIeHO Ha  IOJy4YeHHe
oOydJaronuMucs 3HaHUH 0 PYHKITUAX KaK BaXHEHIIICH MaTeMaTHIECKON MOJICTTH JJIsSI ONTUCAHUS U



UCCIICIOBAaHMST Pa3HOOOPa3HBIX MPOIECCOB M SIBICHWH B mpupone W odmiectBe. M3ydeHue
Marepuaja CIIOCOOCTBYET DPa3BUTHIO Yy OOYYAIOIIUXCS YMEHHUsS HCIIOJIB30BaTh Pa3JInYHbIC
BBIpa3UTENbHBIE CPEACTBA S3bIKA MATEMATUKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpaduuecKue,
BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MPEJICTABICHUH O POJIM MAaTEMATUKH B Pa3BUTHH LIUBHIU3AIIH
U KYJIbTYPHI.

CormacHo yyeOHOMY IutaHy B /-9 Kkiaccax wu3y4aeTcsi y4eOHbBIH Kypc «Anredpan,
KOTOPBIH BKJIIOYAET CIIEAYIOIINE OCHOBHBIE pa3felibl colepxkaHus: «Hucina v BBIYMCICHUS,
«AnredpanuecKue BRIPAKCHHS», «Y PaBHCHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuyenue yuebHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 kiacce — 102 gaca (3

yaca B Hejen), B 8 kimacce — 102 gaca (3 vaca B Henenmo), B 9 kimacce — 102 gaca (3 4gaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Yucna v BIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OJHON (OpMBI 3amUcH Ipodel K
apyroi. IloHATHE paMOHAIBHOIO YUCiA, 3alIUCh, CPABHEHUE, YIIOPSILOYMBAHUE PALMOHAIBHBIX
yrcen. Apudmerndeckue ASHCTBUS C pallMOHAIbHBIMU YuciaMu. PemeHue 3afay U3 peanbHOM
IPAaKTUKU Ha 4acTH, HA JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJelieHHe, peoOpa3oBaHue BBIPAXKEHUI Ha
OCHOBE ONpeAEIeHUs, 3aIich 00IbIIuX yKcen. [IporeHTsl, 3auch NpoLUeHTOB B BUAE APoOH U
poOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 3a/laud Ha IIPOLIEHTHI, PEIICHUE 3a/a4 U3 pealbHOU
HPAKTHKU.

[IpumeHeHne MPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYpaIbHBIX YHCEIl.

PeasbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHasi MPOIOPIIMOHATBHOCTH.

AJaredpanyeckue BbIpasKeHHs

IlepemeHHbIE, YHCIOBOE 3HAUYEHUE BBIPAKEHHUSA C NEPEMEHHOH. JlomycTHMBbIE 3HAa4YCHUS
nepeMeHHbIX. [IpencraBneHne 3aBHCHUMOCTH MEXKIy BEIHYMHAMH B BHIEC (OPMYIIBL.
Beruucnenus no gopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUMN, TOKIECTBEHHO PABHbIE
BBIp@)KEHUS, MPaBUJIa NPeoOpa3oBaHUs CyMM U IPOU3BEACHUH, IPaBUiIa PAaCKPHITUS CKOOOK U
IIPUBE/ICHUS TOI0OHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYpaJbHbIM [TOKa3aTeJIeM.

Opnowiensl 1 MHorowieHsl. Ctenenp MHOrouiaeHa. CioXKeHHE, BBIYUTAHUE, YMHOKEHHE
MHOTOWICHOB. @OpMyJIbl COKPAIEHHOIO YMHOKEHHUs: KBaApaT CyMMbl M KBaApaT PAa3HOCTH.
®opmyiia pa3HOCTH KBapaToB. Pa3iiokeHre MHOTOWIECHOB HA MHOKUTEIH.

YpaBHeHHs U HEPAaBEHCTBA

VYpaBHeHHEe, KOpPEHb YpaBHEHMsI, IIpaBuUiia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCHIBHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIO KOPHEN JIMHEWHOIO YpPaBHEHUS,
peleHne JMHEHHBIX ypaBHeHMH. CoOCTaBlIeHHME YPAaBHEHMH IO YCIOBHUIO 3anaud. Penienue
TEKCTOBBIX 3aJa4 C TIOMOIIbIO YPABHEHHH.

JIuHeltHOe ypaBHEHHME C ABYMs NEpeMeHHbIMH U ero rpaduk. Cucrema AByX JMHEHHBIX
YpaBHEHMH ¢ JIByMs IEepeMEHHbIMHU. PelieHHe cucTeM YpaBHEHHUIl CIOCOOOM MOJCTaHOBKHU.
ITprMepsl penieHnst TEKCTOBBIX 3a/1a4 C TOMOLIBIO CUCTEM YpaBHEHUH.

DOYyHKIUU

Koopannara Toukm Ha mnpsMol. YucioBsle NpOMeXyTKH. PaccTrosiHne Mexnay AByms
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[IpsimoyronpHas cuctema koopauHar, ocu Ox m Oy. AOcumcca M OpAMHATa TOYKH Ha
KoOopAMHATHOM miockocTH. [lpumepsl rpadgukoB, 3amaHHbBIX (opmymnamu. Urtenue rpaduxos
peanbHbIX 3aBucuMocTel. [lonarue pynkuuu. I'paduk Gpyaxmum. CpoiictBa QpyHkiuil. Jlnnernas
¢bynkuus, e€ rpapuk. ['padux pynkuum y = |x|. I'paduyeckoe perienne TMHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEHHBIX YPABHEHUM.

8 KJIIACC

Yuciaa v BbIYMCICHUSA

Ksagparueiii kopenp u3 uucna. [loHsthe 00 wupparuoHalIbHOM uuncie. JlecsaTudHbIe
npUOIKEHUS NPPAMOHATBHBIX uynced. CBoMCTBAa apu(METHUECKUX KBAIPATHBIX KOPHEH U UX
NPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BHIPAKCHHA W BBIYUCICHUSAM. JlelicTBUTEIHHBIC
qyuca.

CreneHb ¢ UenabIM ToKa3aTeaeM U e€ cBoricTBa. CTaHIapTHAs 3aMKUCh YHCIIA.



Auredpanyeckue BbIpaKeHHs
KBanpatuslii TpéXuieH, pa3ioxkeHne KBaIpaTHOro TpEXWIeHa HA MHOXKHUTEIH.
AnreOpanueckas npoOb.  OCHOBHOE  CBOMCTBO  ayreOpamveckoin JpOOH.

Crnoxenue, BBIYUTAHUE, YMHOKEHUE, JICIICHUE anredpanyecKux IpoOeit.
PanmonanbHbIe BRIpaKEHUS U UX IIPeoOpa3oBaHue.

YpaBHeHMsI U HEPABEHCTBA

KBanpartHoe ypaBHenue, (opmyna kopHed KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHM, CBOASIIMXCA K JIMHEHHBIM M KBaApaTHBIM. [Ipocteiimue apoOHO-
paloHaIbHbIC YpaBHEHUS.

I'padmueckas mHTEepIperanus ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpPaBHEHUN C JBYMs IEpEeMEHHbIMU. lIpuMepbl pelieHns CUCTEM HEIMHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Perrenue TekCTOBBIX 337124 aNreOpanyecKuM CIIoCOOOM.

UucnoBble HepaBeHCTBA W HX CBoOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTS HepaBeHCTB. JIuHeliHble HeEpaBEHCTBA C OAHOM mepeMeHHOH. CucTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DyHKIHUU

[Tonstue pynkuun. O6macTh ONpeesieHns U MHOKECTBO 3HAYCHUH (DYHKIIUH.

Crioco0b1 3aanust QyHKITHIA.

I'paduk pynkuuu. Yrenue cBoiictB Qpynkumuu no e€ rpaduxy. [Ipumepsr rpadukon
GyHKIMH, OTpa)xarolux peajibHble Ipolecchl. OYHKIMH, ONUCHIBAIOLIUE NPSMYIO U 00paTHYIO
TPOTIOPIHOHAIBHEIE 3aBHCHMOCTH, HX rpaduxu. OyHkmun y = x2, y = x3, y = \x, y=|x].
['padmyeckoe penieHue ypaBHEHUI 1 CUCTEM YpaBHEHHIA.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

PanmonaneHble uncna, uppaloHaIbHbIe YUCIA, KOHEUHbIE U OECKOHEUHBIE JIECATUUYHbBIE
npobu. MHOXeCTBO JEHCTBUTENBHBIX YMCE, JCHCTBUTENbHBIE 4YMCIA Kak OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXECTBOM
JIEHCTBUTEIIBHBIX YUCE U KOOPAUHATHOW IPSIMOM.

CpaBHeHHE IEMCTBUTEIBHBIX YHCEN, apU(pMETHUECKHE NEUCTBUS C JAEUCTBUTEIbHBIMU
YUCIIaMH.

Pa3mepbl 0OBEKTOB OKpYXAaroIIero MHpa, JIUTEIBHOCTH IPOILIECCOB B OKPYKAIOIIEM
MUpE.

[Tpubnmx€HHOE 3HAUYE€HUE BEJIWYUHBL, TOYHOCTh NpUOMKeHUs. OKpyIJeHHE YHUCEll.
IIpukuaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHs U HEPaBEHCTBA

JIuneitHoe ypaBHeHue. PemieHne ypaBHEHMi, CBOASIIMXCS K JMHEHHBIM. KBampatHoe

ypaBHeHUe. PelieHne ypaBHEHHI, CBOIAIINUXCS K KBAJIPAaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM HAa MHOKHUTEIIH.

Pemenue JTPOOHO-PAIMOHATTEHBIX YpaBHEHUH. Pemenne TEKCTOBBIX 3a71a4
areOpanyeckuM METOIOM.

VYpaBHeHHE C ABYMS NEpeMEHHBIMH U ero rpaguk. PemeHue cucteMm ABYX JTHHEHHBIX
YPaBHEHHI € ABYMs IIEpEMECHHBIMHU. PerieHne cucTeM IBYX YpaBHEHHMH, OJHO M3 KOTOPBIX
JUHEHHOe, a JApyroe — BTOpor creneHu. ['paduyeckas MHTEpHpETANHsl CUCTEMbl YpaBHEHUM C
JBYMsI IEPEMEHHBIMHU.

Pemenne TEKCTOBBIX 3a7ay  aireOpanyeckuM  CIIOCOOOM.

UYucoBble HEPABEHCTBA U UX CBOMCTBA.



PemreHne JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpPaBEHCTB C OJIHOM mepeMmeHHOoW. KBaapaTHple HepaBeHCTBA. ['paduueckas WHTEpIpETaIns
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIHUU

KBanpartuunas ¢ynknus, e€ rpaduk u cpoiicta. [lapaGona, KoopaInHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

Ipaduku Gyakmuii: y = kx, y = kx + b, y = k/x, y =x3, y=x, y = |x| , 1 ux cpoiicrsa.

Yucii0BbIE NOCJIE10BATEIBHOCTH U NIPOIPEeCCUH

[ToHsTHE YMCIOBON MOCIEN0BATEILHOCTH. 3aJaHUE IOCIIE0OBATEIbHOCTH PEKYPPEHTHOU
dbopmyroi u popMyIoi N-To YIeHa.

Apudmernueckas u  reomerpuueckas — mporpeccuu.  @Dopmynsl  N-ro  4ieHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyYMMBI IIEPBBIX N YJICHOB.

N300parkeHne 4iIeHOB apU(PMETHUECKOM M TeoMeTpUYEecKOM IMpOorpeccuié TOYKaMu Ha
KOOPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTATBI OCBOSHHS MPOTrpaMMbl  y4eOHOro  Kypca
«Anredpa» XapakTepu3yrTCs:

1) MaTPUOTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K IMPOIUIOMY M HACTOAIIEMY POCCUKWCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOWIEHHEM K JIOCTHKECHHUSIM POCCHMUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTeMaTUYECKOM LIKOJIbI, K UCIIOJIB30BAHUIO 3THX JIOCTUKEHUHN B IPYTHX HAYKax U MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHHUIO OOS3aHHOCTEH TpakJlaHWHA W peajM3alld ero IIpas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPaKIAHCKOTO OOIIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OO0CYXXJIEHUIO ITHYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKUM HPUMEHEHHEM JOCTH)KEHUU
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX ITPUHLIMIIOB B JEATEIIbHOCTH YUYEHOTO;

3) TpynoBoe BocnuTaHMe:

yCTaHOBKOﬁ HAa aAaKTHUBHOC yIIaCTI/Ie B peHIeHI/II/I HpaKTquCKHX 3a1a4 MaTeMaTI/I[IeCKOﬁ
HAIPABJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MATEMaTHYEeCKOTO 00pa30BaHMS Ha IPOTSKEHHWH BCeil
KM3HHM JUIS YCIIGIIHOM NMPo(phecCHOHANIBHOMN IeATeIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHEM HHIMBHIYaJIbHON TPaeKTOPHH o0Opa3oBaHMS U
JKU3HCHHBIX ITIJIAHOB C yqéTOM JIMYHBIX I/IHTepeCOB n OﬁHICCTBGHHLIX HOTpeﬁHOCTef/'I;

4) rcTeTnyeckoe BOCIIUTAHME:

CIIOCOOHOCTBI0 K SMOIMOHAIBLHOMY M 3CTETUYECKOMY BOCHPHUATHIO MATEMATHYECKHMX
00BEKTOB, 3a/1a4, PEICHUH, pacCyKIEHHUH, yMEHHIO BUIETh MATEMATUIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) uennocTH Hay4HOI0 NO3HAHUS:

OpUEHTAIled B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBeKa, MNPHUPOIbl M O0OILIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM Hayku Kak c(epbl YeIOBEYECKOW MIeATeNbHOCTH, 3TanoB €€ pPa3BUTUA U
3HAYMMOCTH IS Pa3BUTHS LIUBUJIN3ALNH, OBJIAJICHUEM SI3IKOM MaTEMaTUKH U MaTEeMaTHYECKON
KyJIbTypOM KaK CpEICTBOM IIO3HAHUS MHUpA, OBJAJCHUEM IPOCTEUIIMMM HAaBBIKAMU
UCCIIEI0BATENIbCKON IEATENIbHOCTH;

6) ¢u3nueckoe BocnUTaHHe, (GOPMUPOBAHME KYJIbTYpPhl 3/10pPOBbS U SMOIMOHAIBHOIO
OJ1aronoIy4us:

TOTOBHOCTBIO MNPHUMECHATbL MATECMATHUYCCKUC 3HAHUA B HMHTEPECAX CBOCTO 310POBbBA,
BEJICHUS 3[I0POBOTO 00pa3a XKM3HM (370pOBOE MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryispHas (u3nueckass aKTHBHOCTb), C(POPMHUPOBAHHOCTHIO HaBBIKA pedIeKCui,
NPU3HAHNEM CBOETO IpaBa Ha OIMMOKY M TAKOTO e MPpaBa JIPyroro 4eIoBeKa;

7) IKOJIOTHYECKOe BOCIIMTAHHUE:

OpUEHTAIMEe Ha NMPUMEHEHWE MaTEeMaTWYeCKMX 3HAHWH NJis pelIeHus 3a7ad B 00JIacTH
COXPAHHOCTH OKPYKAIOIIeH Cpefbl, IMIaHUPOBAHUS IOCTYNKOB M OILEHKH HUX BO3MOXHBIX
MOCIICACTBHIA ISl OKPYXKAIOMIEH Cpeibl, 0CO3HAHUEM TJI00ATBHOIO XapakTepa KOJOTHYESCKHX
npo0JIeM U yTeH UX PEIICHHS;

8) amanTanus K H3MEHAIOIMMCES YCIOBHAM CONMAIBLHOI M IIPHPOIHOIi Cpebl:

TOTOBHOCTBIO K ﬂeﬁCTBHHM B YCJ'IOBI/DIX HCOHpe,Z[eJIéHHOCTI/I, ITIOBBIIIICHU IO ypOBHH CBOGﬁ
KOMIICTCHTHOCTHU ‘ICPCS HpaKTI/I‘-IQCKYIO ACATCIIbHOCTh, B TOM 4YHCJIIC YMGHI/IG y‘-II/ITLCSI y I[pYTI/IX



Jrofied, mpuoOpeTaTb B COBMECTHOM JESATETLHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIETECHIIUH U3
OIbITa IPYTHX;

HE00XOAUMOCTBIO B ()OPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (GOpMyIupoBaTh UIEH,
MOHATHS, THIIOTE3bl 00 OOBEKTaX M SBJICHHUAX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TPEOYIOIMH KOHTpMEp, KOPPEKTHPOBATH IMPUHUMAaEMble PEILICHUS U
neicTBus, GOpMyIIMPOBATh M OLIEHUBATh PUCKH U OCIEACTBHS, (POPMUPOBATD OIIBIT.

METAINIPEIAMETHBIE PE3YJIbTATbBI
ITo3HaBaTenbHBbIe  yHHBepcajibHble  y4deOHble  JAelicTBHS

ba3zoBble Jloru4eckue AeiicTBUA:

e BBIBIATh M XapaKTEpU30BaTh CYLIECTBEHHbIC MPU3HAKUM MATEMaTUYECKUX OOBEKTOB,
HNOHSTUM, OTHOIIEHUH MEXIY MOHATHAMH, (HOPMYIMPOBAThH OIpPENEICHUS MOHATHUH,
yCTaHaBJIMBATh CYLIECTBEHHBINH NMPU3HAK KJIAacCHU(UKALUU, OCHOBaHMS AJs1 00001IeHNs
U CPaBHEHUs, KPUTEPUU IIPOBOJAUMOIO aHAJIN3A;

e BOCIPUHHUMATH, (pOpMyTUpOBaTh U NPeO0OPa30BHIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHBIC;

e  BBIIBJIATH MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHs B (haKTax,
JAHHBIX, HAOJIOACHUAX M YTBEPXKACHUAX, INpengaraTb KPUTEPUU Ul BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

e JlenaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX M MHIYKTHUBHBIX
YMO3aKJIFO4YEHNUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTeNbCTBA MAaTEMAaTHYECKUX YTBEpXKICHMH (TpsMble M OT
IIPOTUBHOTO), IIPOBOAUTD CaMOCTOSITENIbHO HECJIO)KHbIE  JI0Ka3aTesIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BBICTpPAUBaTh AaApPryMEHTAIMI0, NPUBOJUTH HIPUMEPHl H
KOHTpHpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh cnocob pemieHHs y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BapUaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAIINA ¢ YYETOM CaMOCTOSTENbHO BBIACICHHBIX
KPUTEPHEB).

ba3oBble uccienoBatenbcKme AeiiCTBUSL:

e HCNOJNB30BaTb  BOIPOCHI  KaK  HMCCIEJOBATEIbCKMM  MHCTPYMEHT  IIO3HaHUS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpEYHE, npobiemy,
CaMOCTOSITENIbHO yCTaHABJIMBaTh KMCKOMOE U JaHHOE, (OpMHpPOBaTH THUIOTE3Y,
apryMeHTHpOBATh CBOIO MTO3ULMIO, MHEHMUE;

e [POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY HECJIOXHBIM JKCIEPHUMEHT,
HEOOJIbIIOE HCCIEIOBAaHUE [0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

e  CaMOCTOATENIbHO  (opMynupoBaTh O00OOIIEHHS ¥  BBIBOJABI 1O  pe3ylbTaTaMm
NPOBEIEHHOTO HAOIIOICHNS, UCCIIEOBAaHUS, OLEHUBATh JIOCTOBEPHOCTD IMOJIyUYE€HHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHMIA;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, @ TAKKE BBIABUTATH MTPEATIONI0KECHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Paborta ¢ nndopmanmeii:

e BBIIBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALUU, TAHHBIX, HEOOXOIUMBIX
JUISl pELICHNUs 3a1a4H;

e BbIOMpATh, AaHAIM3UPOBATH, CHCTEMATU3UPOBATH U HMHTEPIPETUPOBATH MHPOPMALIUIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;



BBIOMpATh (hopMy MpeaCTaBICHHUS HH(POPMAIIMK U WIUTIOCTPUPOBAThH PelIaeMble 3aaun
CXeMaMH, AMarpaMMaMu, HHOU rpaukoi U X KOMOUHAIUSIMU;

OLICHUBATh HAJAEKHOCTh MHGOPMAIIUU 0 KPUTEPUSM, MPEATIOKEHHBIM YUYUTEIEM WU
c(OpMyYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHMKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbI€e 1eliCTBUSA:

BOCIIPHHUMATh U (POPMYIIHPOBATH CYXKJIECHHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMH
oOIIeHus, SICHO, TOYHO, I'PAaMOTHO BBIPAXKaTb CBOIO TOYKY 3PEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X0JIe 00CYX/IeHUS 3a7]aBaTh BOIPOCHI MO CYIIECTBY 00CYXKIaeMOi TEMbI, IPOOIEMBI,
pemaeMoil  3ajauM, BBICKAa3bIBaTh MW, HAICJICHHbIE Ha TOHCK peIIeHus,
COIIOCTaBJISITh CBOM CYXACHUS C CYXKICHHSIMH JPYrUX VYYaCTHHKOB JIHAajora,
oOHapy)KUBaATh Pa3IMuMe U CXOJCTBO TMO3HUIUI, B KOPPEKTHOH opme POpMyIUpOBaThH
pa3HoTIIacHsi, CBOM BO3PAKCHHUS;

NPECTaBIIATh PE3yJIbTaThl PEIICHUS 33Jau, YKCIIEPUMEHTA, HUCCIICIOBAHMUS, IPOCKTA,
CaMOCTOSITEIILHO BBIOMpAaTh (POPMAT BBICTYIUICHHS C YYETOM 3a/iad IMPE3CHTAlUN H
0COOEHHOCTEHN ayAUTOpUH;

MOHUMATh ¥ UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAH/IHOW M HHIUBUIYaIbHON pabOThI IPpH
peleHrH y4eOHbIX MaTEMaTHYECKUX 3a]1ay;

NPUHUMATD 1I€7Th COBMECTHOH JeSITeIbHOCTH, INIAHUPOBATh OPTaHU3AIIUI0 COBMECTHON
paboThl, pacmpenensTh BHIAB pabOT, JAOrOBapUBATHCS, OOCYXKIATh IMpPOIECC WU
pe3ysbTat paboThl, 00001ATh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboTel (0OCyKIeHHs, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOTHl U KOOPAWHUPOBATH
CBOM JICWCTBUS C IPYTMMH YJICHAMH KOMaHJbI, OICHUBATh Ka4eCTBO CBOETO BKJIAJa B
00U TPOYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOECHCTBUS.

PeryasiTuBHbIE  yHUBepcajibHble  y4deOHbIe JelCTBUA
Camoopranu3aums:

CaMOCTOSITENIbHO COCTaBJISITh IUIAH, AJNTOPUTM pelIeHus 3aJaud (WIM €ro 4YacTb),
BBIOMpPATh CHOCOO pelleHuss ¢ y4ETOM MMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh U KOPPEKTHUPOBATh BAPUAHTBHI PELICHUH C y4ETOM
HOBOW MH(OpMaIUy.

CﬂMOKOHTpOJIb, IMOLMOHAIbHBIA MHTEJLJIEKT:

BJIQJIETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelieHus
MaTeMaTU4YeCKOU 3a/1auu;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HAM/IEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEATEIbHOCTU MOCTABICHHOW LEIN U YCIOBHSIM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEJOCTHKEHMs IIeJId, HaXOIUTh OILIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 7/ KJjacce 00y4Jaromuics TOTYYUT CIEIYIOIIHe
MIPEMETHBIE PE3YNIbTATHI:

Yucsia v BBIYMCJICHUS.

BbInoJHATH, cOYeTasi YCTHbIE M MUCbMEHHbIE PUEMBI, apudMeTHYeCKUE TeiiCTBUSA €

PAlMOHAJBLHBIMHM YHCJIAMM.

HaxomuTh 3HaueHHS YHUCIOBBIX BBIPAXKEHHM, MPUMEHSTHh pa3HOOOpasHbIe CHOCOOBI M
npuEéMbl BBIUMCIICHHUS 3HAUYEHUU JPOOHBIX BBIPAKEHUHN, COJEp)KAlIMX OOBIKHOBEHHBIE U



NeCATUYHbIE TPOOH.

[TepexoauTh OoT omHOM (POpPMBI 3amKMCH YuceN K ApYyrou (mpeoOpa3oBBIBaTh MECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATMYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO IPO0B).

CpaBHUBaTh UM  YIOPSJIOYMBATH pallMOHANbHBIE YHUCIA.

OKpyrasTh Yyncia.

BBINOMHATE NPUKUIKY M OLICHKY pe3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YUCIIOBBIX
BbIpaXEHUI. BBINOIHATE AEMCTBUS CO CTENEHSAMHU C HATYPAJIbHBIMU I10KA3aTENISIMHU.

[IpuMeHsITh IPU3HAKYU IETUMOCTH, Pa3JI0KEHHE HA MHOKMTEIN HaTypalbHbIX YUCEIL.

Pemarp mNpakTMKO-OPUEHTUPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOLICHWEM BEJIMYUH,
IIPONOPLUUOHAIILHOCTBIO BEJIMYMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PELICHUS 3a4a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHH s

Hcnonb30Bathk anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B IpoLecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxoauTh 3HaueHnss OyKBEHHBIX BBIPQXKEHUN IIPU 3aJIaHHBIX 3HAUEHUSIX [IEPEMEHHBIX.

BoinonHATe IpeoOpa3oBaHus LENOr0 BbIPaXKEHHUSI B MHOTOUWIEH NPUBEACHUEM MOJOO0HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BbINONMHATE yMHOXKEHHE OJHOYJIEHA HAa MHOIOYWIEH M MHOIOYJIEHa Ha MHOTOYJICH,
OpUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

OcyiecTBiIATh pa3jaoKEHUE MHOIOWIEHOB Ha MHOXKHUTENIU C IOMOILBIO BBIHECEHMS 3a
CKOOKH 0OIIEr0 MHOXHUTENS, TPYNIUPOBKH CJIaraeMbIX, TPUMEHEHUsT (popMyn COKpamiéHHOTO
YMHOXEHHUS.

[IpumeHsaTh npeoOpa3oBaHMs MHOTOWICHOB Ul pEIIEHUs pa3IduHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MPAKTHKU.

Ncnonb30Bath cBOICTBa cTeneHel ¢ HaTypalbHBIMU IOKa3aTEeNIAMU JUIsl peoOpa3oBaHUs
BBIPAKECHUI.

YpaBHeHHs U HEPAaBEHCTBA

Pemarp sMHElHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHsS IpaBHia IEpexoja OT
MCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTh, sBi€TCA M YHUCIO KOPHEM
YPaBHEHHS.

[TpumeHsTH rpaduyeckre MeTOIbl IPH PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[ToxOupath MpUMEPHI Map YHUCEN, SBISIOMINUXCS PEIICHHEM JTMHEHHOTO YPaBHEHUS C JIBYMS
MePEeMEHHBIMH.

Ctpouth B KOOPAWHATHOW IUIOCKOCTH TpauK JHHEWHOTO YypaBHEHUS C JABYMs
MIEPEMEHHBIMH, MOJIb3YSCh TpadUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHHSL.

Pemarp cucTeMbl JBYX JIMHEHHBIX ypaBHEHUH C JBYMs TNEPEMECHHBIMH, B TOM YHUCIIC
rpaduyecku.

CocTaBnath W pemiath JTUHEHHOE ypaBHEHHWE WM CHCTEMY JIMHEWHBIX YpaBHEHUU IO
YCIIOBUIO 3aJlay¥, WHTEPIPETHPOBATH B COOTBETCTBHHM C KOHTEKCTOM 3aJauyd IOJYYCHHBIN
pe3ysbTar.

DOYyHKIHUU

N300paxkaTh Ha KOOPAMHATHOM TMPSAMOW TOYKHU, COOTBETCTBYIOIIUE 3a/JaHHBIM
KOOpJMHATaM, JIy49HW, OTPE3KH, WHTEPBAIbI, 3alUCBhIBaTh YHCIOBBIC TPOMEXKYTKH Ha
anreOpandeckoM s3bIKe.

OTtmedaTh B KOOPJMHATHOM IIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJHHATAM, CTPOHTH
rpaduku TuHEeUHBIX QyHKIUNA. CTpouTh rpaduk GyHKIIUU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMKA W3BECTHBIE 3aBUCHMOCTH MEXKIY BeIMYUHAMU:
CKOPOCTh, BpEMs, PAaCCTOSIHHE, I[€Ha, KOJMYECTBO, CTOMMOCTH, IMPOU3BOAUTEIHHOCTh, BPEM,
00BEM paboTHI.



HaxoauTs 3HaYeHne GyHKLIUH 110 3HAYCHHUIO e€ apryMEHTa.

[Tonumath rpaduueckuii crocod MpeACTaBiICHUS U aHAIW3a MHPOPMALUH, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(QUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenuss B 8 kJiacce OOYYalOUIMIICS TMOJYYUT CIEAYIOIIAE HpPEIMETHBIC
pe3yibTaThl:

Yucna v BIYUCICHUSA

Hcnons30BaTh HayallbHbIE IPEJCTABICHUS O MHOKECTBE ACHCTBUTEIBHBIX YMCEN JUISA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUMN, HU300pa)kaTh [EHCTBUTENbHBIE UYMCIIA TOYKAMU Ha
KOOPJAMHATHOMU IIPSIMOM.

[IpuMeHATh TNOHATHE apU(METHUECKOrOo KBAJAPATHOIO KOPHSA, HAXOAWUTh KBaJIpaTHBIE
KOPHH, UCIIOJIb3Ysl TPH HEOOXOAUMOCTH KalIbKYJISTOP, BBIIOIHATH IPE0Opa30BaHUs BEIPAXKEHU,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBare 3amucu OONMBIIMX W MaJbIX YHCET C MOMOUIBIO JECATUYHBIX ApPOOeH u
creneHei yucna 10.

AsredOpanyecKkue BbIpaskeHUsI

[TpumensaTh IIOHATUE CTEIIEHU C  LEJbIM II0Ka3aTeseM, BBINOJIHATh
peoOpa3oBaHus BBIPAXKEHUH, CONEPIKALIUX CTENEHH C LEIbIM IIOKa3aTEJIEM.

BbInonHATE TOKeCTBEHHBIE TPE0Opa30BaHUs pallMOHAJIBHBIX BEIPA)KEHUI HAa OCHOBE
IpaBuiI JEHCTBUIN HAaJL MHOTOYJIEHAMH U alredpanyeckKuMu JpoOsMu.

PacknanwiBath KBa,Z[paTHBIfI TpéX‘lJ'IeH Ha MHOXXUTCIIN.

[IpumensiTb 1peoOpa3oBaHus BBIPAKEHUN I pEIICHUsS pa3JIMYHbIX 3a1ad U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

YpaBHeHus 1 HEPAaBEHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YPABHEHUsS U palllOHAJIbHbIE YpaBHEHUS, CBOJSAIINECT K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBoauTh MpOCTENIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPABHEHMI, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX TIpeacTaBleHuil (ycTaHaBIMBAaTh, MMEET JIM YypaBHEHUE WIU
CUCTEMAa YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

[TepexoauTh OT cioBecHOW (OPMYIHMPOBKM 3aJaud K e€ anredpandeckoil Monenu
C TMIOMOIIBIO  COCTaBJICHUS yYpaBHEHHUS WIM CHCTEMbl  ypaBHEHHH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M MOJy4YEeHHBINH pe3yabTaT. [IpumMeHsTs
CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLIEHKH, PELIATh JIMHENHBIE HEPABEHCTBA C
OJIHOM MepEeMEHHOMN U UX CHCTEMBI, 1aBaTh rpaMuecKyIo

WUTIOCTPAINIO MHO)KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUHUA

[lonumate ¥  uCHONB30BaTh  (DYHKUIMOHANbHBIE TOHATUA U SI3bIK  (TEPMUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENSTATh 3Ha4YeHHEe (YHKIMH TI0 3HAYCHUIO apryMeHTa,
OTpeNieNATh CBOWCTBA (PYHKUUH 110 €€ TpaduKy.

Ctpouts rpapuku deMeHTapHbIX QYHKIMHI BUA:

y=kiX,y=x2,y=x3,y = |X|, y = VX, onucBIBaTH CBOHCTBA YHCIOBOI (YHKIHH 1O &
rpaduxky.

K xonmy oOydyenuss B 9 kJiacce OOyYArOMIMICS TOMYYUT CIEAYIOIMHUE TPEIMETHHIS
pE3yJIbTaThI:

Yucia v BbIYMCIEHUSA

CpaBHMBATh U yIIOPSAA0UYMUBATH PAllMOHAIbHBIEC U UPPALIMOHATIBHBIE YUCIIA.

BoimonuaTe apudmernyueckue ASUCTBUS C pAllMOHATBHBIMUA YUCIIAMHU, COYeTasi YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITTOIHATH BBIYUCICHUS C UPPALMOHAIBHBIMUA YUCIIAMU.

HaxoauTh 3HaueHUs1 CTENEHEN C LIEIbIMU MOKA3aTeIsIMU U KOPHEH, BBIUUCIISITh 3HAYCHUS
YHCJIOBBIX BBIPAXKECHUM.

OKpyrisiTh JEUCTBUTENBHBIE YHCIA, BBIIOJHATh MPUKHUIAKY pe3yJbTaTa BBIYMCICHUH,



OLICHKY YHCJIOBBIX BBIPAXKEHHUI.

YpaBHeHHs U HEPaBEHCTBA

Pemiate nuHeliHbIe M KBaApaTHBIC ypABHEHUS, YPABHEHUS, CBOJISIIIIMECS K HUM, IPOCTEUIIINE
IpOoOHO-palOHANIbHBIE YPaBHEHUSI.

Pemate cucremsl IBYX JMHEWHBIX YPABHEHHM C JIBYMSI NIEPEMEHHBIMU U CUCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISIETCS JTUHEHHBIM.

Pemats TEKCTOBBIC 3a7a49n areOpanvdecKum CII0cO00M C IIOMOIIBIO
COCTaBJICHUS] YPABHEHUS UJIM CUCTEMBI JIByX YPABHEHUH C ABYMs IIepeMEHHBIMU. [IpoBOANTH
MPOCTEUILNE UCCIIEIOBAHUS YPABHEHUH U CUCTEM YPAaBHEHHUI, B TOM YHUCJIE C IPUMEHEHUEM
rpau9YecKuxX IpeICcTaBICHUH (yCTaHABIMBATh, UMEET JIM YPaBHEHHE WIIM CUCTEMa YpaBHEHUN
PEIICHUS, €CJIM UMEET, TO CKOJIBKO, M IPOYee).

Pemate nuHeliHBIE HEpPaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, H300pa)kaTh peEIICHUE
HEpPABEHCTB HAa YUCIIOBOM MPSIMOM, 3aMMChIBATH PEIICHHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucTemMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOLINE
KBaJJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIOBON MPSIMOM,
3aIMChIBaTh PEMIEHUE C IOMOIIBI) CUMBOJIOB.

Hcnonb3oBaTh HEpABEHCTBA MPU PEUICHUH PA3JIMYHbBIX 33]1a4.

DOyHKIUU

Pacrio3naBath (yHKIIMHM H3y4eHHBIX BHIOB. [l0Ka3pIBaTh CXEMaTHYECKH PACTIONOKEHUE HA

KOOPJIMHATHOM IIOCKOCTH rpadukoB QyHKIH Buaa: Y = KX,
y=kx+b,y=kix,y=ax2 +bx +c,y=x3, y=1x,y = |X|, B 3aBHCHMOCTH OT 3HAYCHHii
K03 (UIIMEHTOB, OMKUCHIBATH CBOWCTBA () YHKITUH.

Crtpouth M M300pakaTh CXEMAaTUYECKU TpaUKH KBaJpaTUYHBIX (YHKLUH, ONUCHIBATH
CBOICTBa KBaipaTUUHbIX (PYHKLIUH IO UX rpauKam.

PacnoznaBate  KkBagpaThuyHyro (yHKUIHMIO 10  Qopmyie, MPUBOAUTH  IPHUMEpPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON KU3HHU, (PU3UKHU, TEOMETPHH.

YucaoBbie MOCJIEJ0BATEIBHOCTH H MPOTPECCHH

PacrioznaBaTh apu(pMETHUECKYI0 U F€OMETPUYECKYIO NMPOTPECCUM MPHU Pa3HBIX CHOcobax
3aaHMsL.

BbINONHATE BBIYMCICHHUS C MCIOJIb30BaHHEM (OpMYJT N-TO wieHa apuPMETHYECKOH U
TEOMETPUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4iIeHbl OCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIMHATHOM MIOCKOCTH.

Pemarp 3amaun, cBA3aHHBIE C YUCIIOBBIMM IOCJIENI0BATEIBHOCTSIMH, B TOM YHCIE 3aJa4d
U3 pealbHOM KU3HU (C UCIOIB30BaHUEM KaIbKYIATOPA, HIU(POBBIX TEXHOIOTHI).



TEMATHYECKOE IINTAHUPOBAHMUE 7

KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB  TeM (uudposbie)
Ne o/m Konrpoanueie | Ilpakruyeckue
NMPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
Uucna v BeruucieHus. PainoHanbHbie bubnuotexa [JOK
1 25 1
qucia https://m.edsoo.ru/7f415b9
0
bubmuorexa [JOK
2 Anre6 27 1
T COPAMHCCIEHE BRIttt https://m.edsoo.ru/7f415b9
0
bubmuorexa [JOK
3 v 20 1
PABHEHIL I Hepapenetsa https://m.edsoo.ru/7f415b9
0
bu6nmmoreka [IOK
4 K . O 24 1
OOPAMHATEL H IPAQHKit. DYHKLLHH https://m.edsoo.ru/7f415b9
0
bu6nmmoreka [IOK
5 I1 600 6 1
OBTOPEHHE T ODODIICHIE https://m.edsoo.ru/7f415b9
0
OBUIEE KOJIMYECTBO YACOBIIO 102 5 0

[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoabusie | IIpakruyeckue
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
bubmuorexa [JOK
1 4 .K 15
UCIIa ¥ BeIYUCIIeHUs. KBagpaTHbie KOpHU https://m.edsoo.ru/7f417af
8
5 Uucna u Beraucienns. CTENeHb C 1eTbIM 7 bu6mmoteka [IOK
HoKa3aresieM https://m.edsoo.ru/7f417af
8
3 Anrebpanyeckue BbIpaKEHUSI. 5 1 bubnuoreka LIOK
KBanparHbiii TpéxuwieH https://m.edsoo.ru/7f417af
8
4 Anrebpanyeckue BbIpaKEeHUSI. 15 1 bubnnorexa [HOK
AnreOpanueckas ApoOb https://m.edsoo.ru/7f417af
8
5 VYpaBHeHnust 1 HepaBeHcTBa. KBaspaTHbie 15 1 bubnuoreka LIOK
ypaBHEHUS https://m.edsoo.ru/7f417af
8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnmnoreka [JOK
ypaBHEHH https://m.edsoo.ru/7f417af
8
bu6 OK
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 htPtIp;I:I//I/(r)TT.ZI;ZOL(I).rU 175417 af
8
Bbu6nmuoreka [IOK
8 O .0 )
YHKIHH. LCHOBHBIC TOHATHA https://m.edsoo.ru/7f417af
3
bu6mmoreka [IOK
9 O | 9
YHKUHH. THCIOBbIE pyHKLIH https://m.edsoo.ru/7f417af
3



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

10

[ToBTOpenue u 06o0IIEHNE

Bu6mmoreka [JOK

https://m.edsoo.ru/7f417af
8

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne o/m Konrpoiabusie | Ilpakruyeckue
NPOrpaMMbl Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThbI
pecypchbl
1 Uucna u BeruucieHus. JleicTBUTEIbHBIE 9 bubmmoreka [IOK
qycia https://m.edsoo.ru/7f419d0
8
5 YpaBHEHUs ¥ HEPABEHCTBA. Y PABHEHMUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edso0.ru/7f419d0
8
3 VYpaBHeHuUs U HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHHUI https://m.edsoo.ru/7f419d0
8
b OK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 h:tlszll/;(;:.zzz;-cl).ru 17£41940
8
bu6nmmorexka [IOK
) 16 1
> YHIHH https://m.edsoo.ru/7f419d0
8
but6mmoreka [JOK
4 15 1
6 HCJIOBBIE MTOCIIeI0BATEIbHOCTH https://m.edsoo.ru/7f419d0
8
7 [ToBTOpEeHmE, 0000IICHHEe, CUCTEMATHU3AITHS 18 1 bubnunorexka [IOK
3HAHUH https://m.edsoo.ru/7f419d0
8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IMPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

7 KJIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NPOBepPsIeMOro N
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJbTara
1 Hucna u BEIYMCIICHUS
11 BoimonusATe,  couerass  yCTHbIE W NHCBMEHHBIE  TIPUEMBI,
' apudmeTnyecKue IeHCTBUS C PallMOHAIBHBIMU YHCIIAMU
HaxomuTe  3HaueHHs ~ YUCIOBBIX  BBIPAXKEHUH,  IPUMEHATH
1.2 pasHooOpa3Hble CIOCOOBI M IPUEMBI BEIYUCIICHHS 3HAYCHUH TPOOHBIX
BBIpKEHUH, COIepKAIUX OOBIKHOBEHHBIE U IECATUYHBIC IPOOH
[lepexoaute oOT opHON GOpMBI 3amMCH 4YHUCENl K JpYrou
13 (npeoOpa3oBbIBaTh  JECATUYHYIO JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECTUYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITHYHYIO IPOOb)
14 CpaBHUBaTh U YHIOPSA0YMBATH pAllMOHATILHBIE YMCIIA
15 OKpyriaTh yucia
BrINOMHATE NPUKUAKY U OIEHKY pe3yibTaTa BBIYUCICHUH, OIECHKY
1.6 3HAQUEHUM YUCIOBBIX BBIPAXKEHUW. DBBITONHATE JEUCTBUA €O
CTENEHSIMU C HaTypaJIbHBIMU MTOKa3aTeIISIMU
17 [IpuMeHATh TpPU3HAKKA ACIUMOCTH, PA3JIOKEHHWE HAa MHOXKHUTEIN
' HaTypaJIbHBIX YMCEN
Pemlate  mpakTUKO-OPUEHTHUPOBAHHBIE  3a/layd, CBSI3aHHBIE C
OTHOIIEHWEM  BEIWYHWH,  MPOMOPIMOHAIHPHOCTEIO  BEJIMYMH,
18 MPOLIEHTaMHU, HHTEPIPETUPOBATh PE3YJbTAThl pEIICHUS 3a7ad ¢
y4€TOM OTpaHHUEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTpUBAEMBbIX
00BEKTOB
2 AnrebpandecKkue BhIpaKEHUS
”1 Hcnonp3oBarh anreOpanueckyl0 TEPMUHOJIOTUIO M CHMBOJIUKY,
' MIPUMEHSITH €€ B Ipoliecce OCBOEHUS yueOHOro Marepuasia
29 Haxomute 3HaueHuss OyKBEHHBIX BBIPAKEHMH TpPH  3aJlaHHBIX
' 3HAUYECHUSIX MTEPEMEHHBIX




BremonHATh Hp606p33OBaHI/I$I [CJIOTO BBIPAKCHHA B MHOTI'OYJICH

23 MIpUBEICHUEM NOJJOOHBIX ClIaraeéMblIX, PACKPBHITUEM CKOOOK
BbINONMHATE YMHOKEHUE OJHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
2.4 MHOTOYJIEH, MPUMEHATh (POpPMYJIbl KBaapaTa CyMMbl M KBajpaTa
pa3HoCTH
OcCymiecTBISITh  pa3ioKEHUE MHOTOWIEHOB HA MHOXWUTEIU C
2.5 MTOMOIIbIO BEIHECEHHUS 32 CKOOKH 00I1Ero MHOKUTES, TPYIIUPOBKH
ClIaraeMbIX, IPUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOXKECHUS
26 [IpumeHnsaTH Ipe0Opa30BaHKsI MHOTOWIEHOB JUIsl PEILIEHUS pa3IMYHbIX
' 3a/1a4 U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaTbHOU MPAKTUKH
T Hcnonb30BaTh CBOICTBa CTENEHEH C HATYpaJbHBIMU MOKA3aTeNsIMU
' JUTSI IPeoOpa3oBaHus BEIPAKEHUIN
3 YpaBHEeHHs U HEPABEHCTBA
Pemarp nuHeiiHble ypaBHEHUS C OJHON MEPEMEHHOW, MpPUMEHSsS
3.1 IIpaBWJIa IEPEX0/1a OT UCXOJAHOTO YPaBHEHHS K pABHOCHIIBHOMY €MY.
[IpoBepsTh, SIBISETCS JIU YUCIO KOPHEM YpaBHEHUS
39 [lpumeHATs Tpaduyueckue METOABl TPU PEHICHHH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 IlonOupats mnpuMepbl map 4YHCEN, SBJSIIOLIMXCS — pEeIlIeHHEM
' JMHEWHOTO ypaBHEHHUS C IBYMSI TIEPEMEHHBIMA
CTtpoutb B KOOpAMHATHOH MJIOCKOCTH rpauK TMHEWHOTO YpaBHEHHUS
3.4 C IByMsl IEPEMEHHBIMH; MOJIB3YSICh IPauKOM, IPUBOAUTEH PUMEPHI
peleHs ypaBHEHUS
35 Pemars cucremsl JByX JIMHEHHBIX YpaBHEHUH C  JABYMs
' MIEPEMEHHBIMH, B TOM YHUCIIE TpapruecKu
CocTaBndTh U pemath JIMHEHHOE YpaBHEHUE U CUCTEMY JINHEHHBIX
3.6 YpaBHEHMH 1O YCIOBHIO 3a/1a41, MHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33/1a4H MTOJyYSHHBIH pe3yabTar
4 Koopaunats! u rpaduxu. @yHkumuu
N3o0paxkaTh HA KOOPJAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE
4.1 3aJlaHHBIM KOOpJMHATaM, JIyud, OTPE3KH, UHTEPBAJbI, 3alHChIBAThH
YHCIIOBbIE POMEXYTKH Ha anreOpanyeckoM si3bIKe
49 OtrMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH 110 33JaHHBIM

KOOpJIMHATAM




43 Crpouts rpaduxu tuHeHHbIX QyHKIMA. CTpoUTh rpaduK GyHKIHH Y
| = x|
OnwuceIBaTh ¢ MOMOUIBIO (PYHKIIMI M3BECTHBIE 3aBUCHMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, PAacCTOSIHUE, LIEHY, KOJIMYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxoauTs 3HaueHne GyHKINU 110 3HAYCHUIO €€ apryMeHTa
[lonumare rpaduueckuii CcHOcOO0 NPEACTaBICHUS U aHAIM3A
4.6 nHpOpManuy, HW3BJICKAaTh W WHTEPHPETUPOBATH WH(OpMAIUIO H3
rpadMKOB peaabHBIX IPOIECCOB U 3aBUCUMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPSIEMOT0 .
00pa3oBaTeIbHOI POrpaMMBbI OCHOBHOI'0 00111ero 00pa3oBaHuA
pe3yJbTaTa
1 Yucna u BEIYMCIICHUS
Hcnonp3oBaTh  HayajdbHbIE  MPEJACTABICHHS O  MHOXECTBE
11 JEHCTBUTENLHBIX YMCEN UTsl CPABHEHUS, OKPYTJICHUS U BEIYUCIICHHIH,
' n300pakaTh JCWCTBUTENbHBIE YHMCIA TOYKAMH HA KOOPIMHATHOMN
IPSIMOU
[IpumeHsTh TOHATHE apU(PMETHUECKOTO KBAJAPATHOTO KOPHH,
12 HaXOJWTh KB3JpaTHBIE KOPHH, HCIIONB3YS TPH HEOOXOIUMOCTH
' KaJIbKYJSATOP, BBIMOJHATE NpeoOpa3oBaHUS BBIPAXKEHUH,
COJIep KaIINX KBaJApaTHBIE KOPHU, UCTIOIB3Ysl CBOWCTBA KOPHEH
13 Hcnonp3oBare 3amucy OONBIIMX M MaJbIX YHCET C TIOMOIIBIO
' JECSITHYHBIX Apobeit u cteneneit uncna 10
2 Anrebpanyeckue BRIpaKeHUs
[IpuMeHATh MOHATHE CTEMEHU C LENbIM IOKa3aTesieM, BBINOIHATh
2.1 peoOpa3oBaHus BBIPAXKEHHUH, COJEp)KAlIMX CTENEeHU C LEIbIM
ToKazaTeJieM
BBIOMTHATE  TOXXKIECTBEHHBIE  NPEOOpa30BaHUS  PAIlMOHAIBHBIX
2.2 BBIPQ)XEHUII HAa OCHOBE MpaBWJI JACHCTBUHA HaJ MHOTOYJICHAMHU H
anreOpandecKuMu ApoOsSIMHU
2.3 PackianpiBaTe KBaApaTHbIN TPEXUICH HA MHOXKUTEIIN




2.4

[TpumensaTh peoOpa30BaHUs BHIPAKECHUN IS PEIICHUS Pa3IMYHbBIX

3a1a4 U3 MaTCMaTUuK, CMCKHBIX IIPECAMETOB, U3 peanLHoﬁ ITPAKTUKHU

YpaBHEHHUs 1 HEPABEHCTBA

3.1

Pemate JsMHENHBIE, KBaJApAaTHBIE YpPAaBHEHHUA U palMOHAJIbHBIC
YPaBHEHUs, CBOASILNECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMs

NIECPEMCHHBIMU

3.2

[IpoBoauTh mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUHM M CUCTEM
YPaBHEHMH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUeCcKux
IIpe/ICTaBIeHUH (yCTaHaBIMBATh, UMEET JIM yPaBHEHUE WIN CUCTEMA

ypaBHeHI/Iﬁ peuiCHu:A, €CJIU UMCCT, TO CKOJIBKO, U npoqee)

3.3

[lepexoauth OT cioBecHOW (QOPMYIHPOBKM 3amaun K €&
anredpanvyeckod MOJAENIU C MOMOIIBIO COCTaBJICHUS YPABHEHUS WIIU
CUCTEMbl YpaBHEHHI, MHTEPIPETUPOBATh B COOTBETCTBUH C

KOHTCKCTOM 3aJa4u HOHy‘ICHHBIﬁ pe3yibTar

34

IIpuMeHsTh CBOMCTBA UHMCIIOBBIX HEPABEHCTB JUI1 CPABHEHMS,
OLICHKH, pelIaTh JMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHON U UX
CHCTEMBI, JaBaTh IpapUueCcKyt0 WITIOCTPAIIMIO MHOXKECTBA peIlIeHUH

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINUH

4.1

[lonumarh ¥ UCHONB30BaTh (PYHKUIMOHAJIBHBIE MOHATHUA M S3BIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHMs), ONPENENsITh 3HAUEHUE
(YHKIIMU 110 3HAYEHUIO apryMEHTa, ONpeesaTh CBOMCTBA (QyHKIMH

1o e€ rpauxky

4.2

Crtpoutb rpaduku 37eMeHTapHbIX QYHKIUHM BUga: y = k/x,

y=k/x, y =x2, y = X3, Yy = [X|, OKChIBaTh CBOWCTBA YUCIOBOI ()yHKITUH
o e€ rpauky

9 KJIACC

Kon
NMpOBEPAIEMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1

Yucia U BEIYKUCIIEHUS




11

CpaBHUBaATh U YNOPSAOYMBATH pallMOHAJIbHBbIE U MpPpAlMOHAEHBIC

quciia

1.2

BreimomHATE apI/I(bMCTI/ILIeCKI/Ie ﬂeﬁCTBHﬂ C palrOHaJIbHbBIMU YHUCJIaMH,
COoucCTas YCTHBIC 1 TMCbMCHHBIC HpI/IéMBI, BBITNTOJIHATH BBIYHMCIICHUA C

HppalOHAJIIbHBIMU Y CJIaMU

13

Haxonuth 3HaueHHs CTENEHEN C LENBIMHU MMOKA3aTEIMU U KOPHEH,

BBIYHCIIATH 3HAYCHUA YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

14

OprFJIHTB I[eI\/JICTBI/ITeJILHLIe qucia, BBIITIOJIHATDH MMPUKHUIKY

pe3yiibTara BLI‘IPICJ'IGHHIZ, OLICHKY Y1 CJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHHUs 1 HEPABEHCTBA

2.1

Pemrare  nuHElHBIE WU KBaJApaTHBIC  YPABHCHMHA, YpaBHCHU,

CBOJIAIIUECS K HUM, [TpOCTEIINE APOOHO-pallMOHATIbHBIE YPaBHEHUS

2.2

Pemats cucremel ABYX JIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHUE HE ABIAECTCA

JTAHENHBIM

2.3

Pemiate TekcToBBIE 3a7auM anreOpandecKuM CIocoOOM C MOMOIIBIO
COCTaBJICHHS YPAaBHEHHsI UM CHCTEMBI JBYX ypaBHEHUH C JIByMS

NEPEMCHHBIMU

2.4

[IpoBomuTh mpOCTEWIINE MCCIEIOBAHNUS YPAaBHEHUHM M CHUCTEM
YpaBHEHMH, B TOM 4HCI€ C MPUMEHEHHEM TIpapuyecKux
MIpe/ICTaBIeHU (HalpuMep, yCTaHaBIUBaTh, UMEET JIM ypaBHEHHE

NI CUCTEMA ypaBHeHI/Iﬁ peumeHus, €Ciin UMECT, TO CKOJ'IBKO)

2.5

Pemiate  nuHEHHEBIS HCPaBCHCTBA, KBaJAPATHBIC HCPABCHCTBA,
1/1306pa>1<aTb peIICHNEC HCPABCHCTB Ha YHCIIOBOH HpHMOﬁ, 3aIlIMChIBAaTh

PCHICHUC C TOMOIIBI0 CUMBOJIOB

2.6

Pemrate cucTeMbl JTMHEWHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIIOYAIOIIME KBaIpaTHOC HEPABEHCTBO, H300paxkaTh pEIICHUE
CHCTEMbI HEPABEHCTB Ha YMCIIOBOW MPSMOM, 3aMChIBATh PEIICHHUE C

ITOMOIIBIO CUMBOJIOB

2.7

Hcnons3oBaTh HCEPAaBCHCTBA ITPU PCHICHUHN PA3JIMYHBIX 3a/1a4

DOyHKINUH




3.1

Pacno3naBate  (yHKIMHM ~ M3Y4eHHBIX  BUAOB.  Iloka3bIBaTh
CXEMAaTU4YECKH PACIOJIOKEHUE Ha KOOPAMHATHOW IUIOCKOCTU
rpadukoB yHKimi Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAY€HHH KOX(PQHUIMEHTOB, OMMCHIBATh CBOICTBA

byHKUINN

3.2

[Toka3piBaTh CXEMaTUYECKH PACIIONOKEHHE HA KOOPAMHATHOM
IJIOCKOCTH TpadukoB GyHKIMNA Bujga Y = VX, Y = [X| U ONHUCKHIBATH

CBOMCTBa (hyHKUIUH

3.3

Crtpouth M m300pakaThb CXEMaTHUECKH T'padUKd KBAJAPATUYHBIX

(GyHKIUH, OMHMCHIBATH CBOWCTBA KBAAPATUYHBIX (YHKIUN IO HX

rpadukam

3.4

Pacrio3naBate KBaApaTUUHYIO (QYHKIHIO 1O (hopmyIe, MPUBOIUTH
MpUMEpPHl KBAIPATUYHBIX (YHKIUN W3 peabHOM JKU3HU, (DU3HKH,

IrCoOMCTPUH

Apudmerndeckast 1 reoMeTprUYECKast IPOTrPECCHH

4.1

Pacrio3naBath apu@METHUYECKYI0 M TE€OMETPUUYECKYIO MPOrpeccruu

TIPU pa3HBIX CIIOCO0AX 3aaHMs

4.2

BhINONHATE BBIYMCICHUS C HUCHOJIB30BaHUEM (OpMyN N-TO diieHa
apu(pMeTHYECKONH U TeOMETPUUYECKON IPOTrpecCuii, CyMMBI IEPBBIX N

YJICHOB

4.3

I/I306pa)KaTI> YJICHBI IOCJICA0OBATCIIPHOCTHU TOYKaMH Ha

KOOPJIMHATHOM IJIOCKOCTH

4.4

Pemate 3aga4u, CBA3aHHBIC C YN CIIOBBIMU ITOCJICA0OBATCIbHOCTAMU, B
TOM YHUCJIC 3aga4du H3 pCaHLHOﬁ KHU3HHU (C HCIIOJIb30BAHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHIN)




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 Yucna v BEIYUCIICHUS
JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IIEPEXO0]T OT OJHON (POPMBI 3aHCH
11 npobeit k apyroi. IloHATHE palMOHAIBHOIO YMCIA, 3aIUCh, CPABHEHMUE,
YIOPAI0YMBAHUE PALIMOHAIIBHBIX YMCEN
19 Apudpmernyeckue NeHCTBUS ¢ pallMOHAIbHBIMU YuciIaMy. Pemenue 3anau u3
' peasibHOM NMPaKTUKU HA YaCTH, Ha 1poOH
13 CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpelesIeHue, IpeoOpa3zoBaHHe
' BBIP)KEHUI HAa OCHOBE ONPEICIICHHsI, 3aITUCh OOJBIINX YHCEI
14 [TponeHTHI, 3aNIKICh MPOIICHTOB B BHJE IPOOU M JpOOH B BUJE MPOIIEHTOB.
' Tpu ocHOBHBIE 331241 HAa IIPOLIEHTHI, PELLIEHUE 3a]a4 U3 PEAJIbHOM NIPAKTUKU
15 IIpuMeHeHre NPU3HAKOB  JEIMMOCTH, Ppa3JIOXKECHHE HAa MHOXKHATEIN
' HaTypaJIbHbIX YHCEN
16 PeanbHple  3aBUcMMOCTHM, B TOM uHuciae IpsMas U oOpaTHas
' IIPONIOPLIMOHAIIBHOCTH
2 Anrebpanueckue BIpaKeHUs
21 IlepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAXKEHMS C IEPEMEHHOM. JlomycTuMBbIe
' 3HAYEHUS IEPEMEHHBIX
95 [IpencraBiaeHrne 3aBUCHUMOCTH MEXIY BEIMYMHAMHM B BUAE (OPMYIIBL
' Boeruucnenns no hopmynam
23 [IpeoOpa3oBanne OyKBEHHBIX  BBIPQXEHUH, TOXKIECTBEHHO  DPAaBHBIE
' BBIpa)KEHUS
2.4 CBOIICTBA CTENEHU C HATYPAJIBHBIM IIOKA3aTEIEM
”5 OpnHouneHbl 1 MHOTOWIeHBl. CTeneHs MHOrO4IeHa. Cl10’KeHNe, BBIYUTAHNE,
' YMHOKEHHE MHOTOWJICHOB
@opMynbl  COKPAIIEHHOTO YMHOXKEHHUS: KBaJgpaT CyMMbl M KBajJpar
2.6 paszHocTH. PopMmysna pa3HOCTH KBaApaToB. Pa3iiokeHne MHOrOUYIEHOB Ha
MHOXHUTEH
3 YpaBHeHHs
31 VYpaBHeHHE, KOpeHb YpaBHEHUs, IMpaBWia NpeoOpa3oBaHUs YPaBHEHM,
' PaBHOCUJILHOCTb YPaBHEHUI




3.9 JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
' ypaBHEHUS, PEIICHUE JUHEUHBIX YpaBHEHUI
33 CocraBieHne ypaBHEHU 110 YCIOBHIO 3a/1a4l. PenieHne TeKCTOBBIX 3aau C
' IIOMOUIbIO YPAaBHEHUN
34 JluneliHoe ypaBHEHHE C ABYMS TIEPEMEHHBIMH | €T0 rpaduk
Cucrema ABYX JIMHEUHBIX ypaBHEHUM C JIByMs MEepeMEHHbIMH. Perenue
3.5 CUCTEM ypaBHEHUH CIIOCOOOM MMOACTaHOBKHU. [ IpuMepsl peneHus TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIUN
41 Koopannara Touku Ha npsMoin
49 Yucnosele NpoMeXyTKH. PaccTosiHre Mexly AByMsI TOUKaMH KOOPAMHATHON
' psIMOi
43 [TpsmoyronbHas cuctema koopaunat, ocu Ox u Oy. AGcuucca U opAuHaTa
' TOYKH Ha KOOPAMHATHOM IIJIOCKOCTH
44 [Tpumeps! rpadukoB, 3aJaHHbIX GopMynaMu. UTteHue rpaukoB peaabHbIX
' 3aBUCHUMOCTEN
4.5 [Tonstue pynxuun. ['paduk pynkunu. CoiicTBa QyHKIUI
4.6 Jluneiinas pynkuus, e€ rpaduk. I'paduk pynkuuu y = [x|
47 I'paduueckoe pemieHne JTMHEHHBIX YPaBHEHUN M CUCTEM JIMHEHHBIX
. YpaBHEHUI
8 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COAECPKAHUS
1 Yucna v BBIYNCIIEHUS
11 KBanpatuslii kopeHb u3 uucia. Ilonstue o0 wuppanyoHaIbHOM YHCIE.
' Jecaruunble NpUOIMHKEHUS HPPALIMOHAIBHBIX YHCET
CpoiicTBa apu(pMeTHUECKUX KBAJPAaTHBIX KOPHEH M MX NMPUMEHEHHUE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBbIpaXKEHUI u BBIUUCIICHUSIM.
JlelicTBUTENIbHBIE UHCIIa
13 CreneHs ¢ LenbIM IoKa3aTeneM U €€ cBoiicTBa. CTaHIapTHas 3alKCch Yuciaa
2 Anrebpanyeckue BRIPaKCHUs




KBagparHblii  TpEXwieH, pa3loKEHHE KBaJpaTHOrO TpEXWwIieHa Ha

2.1
MHO>KUTEIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOHCTBO airedpandeckou qpoou
2.3 CrnoxeHue, BBIYMTaHHE, YMHOXKECHHE, JICIIEHUE anredpandeckux Apooei
24 ParmonanbHbIe BRIpaKEHHUS U UX ITpeoOpazoBaHue
3 VYpaBHEHMsI U HEPABEHCTBA
31 KBagparnoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemienue ypaBHeHU, CBOAAIIUXCS K JTMHEHHBIM U KBAIPATHBIM
3.3 [Ipocreiimme 1poOHO-paIOHAIEHBIC YPAaBHEHUS
I'paduueckas nHTEpHpeTanys ypaBHEHUN C ABYMS IEPEMEHHBIMU U CHCTEM
3.4 JIMHEHHBIX YPABHEHUH C IBYMs IEpeMEeHHBIMU. [IpuMepsl penienus cucrteM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a7a4 aNredpandyeckumM crocooom
3.6 YucnoBble HEpaBeHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JTHOM TIEpeMEHHOI
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OIHOM MEPEMEHHOM
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJJHOM MepeMEHHON
4 OyHKIIMH
41 [Tonstue ¢pynkuuu. O6macTh onpeneneHus 1 MHOXKECTBO 3HAUCHUH
' ¢yskun. CiocoObl 3a1anus QyHKINN
4.2 I'padux pynxnun. YreHne cBoiicTB GyHKIMHU MO €€ rpaduKy
4.3 [Tpumepsl rpaduKoB QYHKIUHA, OTpaXKarOIUX peaabHbIE MPOLECCH
44 OyHKIMM, ONMCHIBAIOIINE NPIMYIO U OOPaTHYIO MPOMOPIMOHATIbHbIE
' 3aBHCUMOCTH, UX rpaduku
45 Oyukumu y =x?, y = x?
4.6 Oyukuun y = [1X, Yy = |x|
4.7 ['padmueckoe penieHNe ypaBHEHUM U CUCTEM ypaBHEHHM




9 KJIACC

Kon IIpoBepsiemMblii 31eMeHT COlePKAHMS
1 Yucna v BBIYNCICHUSA
11 PanmonanbHble yKcna, UppalMOHANbHbIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
' JIeCSITUYHBIE APOOH
MHOXECTBO  NEHCTBUTEIBHBIX  4YMCEJN, JEHCTBUTEIIBHBICE YHCIA  KakK
19 OeCKOHEeuUHbIE JecATHYHble ApoOH. B3auMMHO OJHO3HAUYHOE COOTBETCTBUE
' MEXKY MHOXECTBOM JICMCTBUTENIBHBIX YHCEN WU KOOPIAWHATHOM MPSIMOIA.
CpaBHeHUE IEHCTBUTENIBHBIX YHCEI
1.3 ApudmeTrndecKkue AeUCTBUS C ICHCTBUTSIIEHBIMHU YHCIIAMH
W3mepenust, mpulOIIMKeHus, OIICHKU. Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA,
14 JUINTEIBHOCTh IPOLECCOB B OKpyxkarouiem mupe. [IpubnmxénHoe 3HaueHue
' BEJIMYUHBI, TOUHOCTh NpuOmmkenus. Okpyriaenue uncen. Ilpuknuaka u oneHka
Pe3yabTaTOB BBIYMCICHUI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHUS ¢ OJTHOM ITepeMEHHON
2.2 JIuneliHoe ypaBHeHUe. Penienue ypaBHEHHM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHMe. Penienne ypaBHeHUN, CBOIAIIMXCS K KBaJPaTHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepsl pellleHus YpaBHEHUM TpETbed U
' YeTBEPTOW CTETICHEN PA3JI0KEHUEM HAa MHOKUTEU
2.5 Pemenue qpoOHO-pallnOHAIBHBIX YPaBHEHUI
2.6 CucreMsbl ypaBHEHH
2.7 VYpaBHeHUe ¢ 1ByMS IEpEMEHHBIMU U €T0 rpaduk
2.8 Pemrenne cucreM 1ByX JIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU
29 Pemrenne cucreM AByX ypaBHEHHMI, OJHO M3 KOTOPBIX JIMHEMHOE, a APYyroe —
' BTOPOU CTENEHU
2.10 I'paduueckas nHTEpIpETAIMsI CUCTEMBI YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
2.11 Pemenue TekcTOBBIX 3aa4 aredOpandeckuM Crocooom
2.12 UucnoBble HEPAaBEHCTBA U X CBOMCTBA
2.13 PelreHne MMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU
2.14 Perenne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBa




I'paduueckas MHTEpIIpETAIUs] HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JIBYMS

2.16
nepeMeHHbIMU

3 OyHKIMH

31 KBagpartuunas ¢ynkuums, e€ rpagux u cBoiicta. IlapaGona, KoopauHATHI
' BEPIIUHBI TapaboIIbl, OCh CAMMETPUU MapadoIbl

3.2 I'paduku pynaximit y=kx, y=kx+b u ux coiicra

3.3 I'padpuku pynxuit y=k/X, y = x* u ux cBoiicTBa

3.4 I'paduku GyHKIMIA, 1 UX CBOHCTBA
4 UurcnoBbie MOCIE0BATEIBHOCTH

41 Omnpenenenue u cnocoObl 33/1aHNS YUCIOBBIX MOCIEI0BATEILHOCTEH. 3a1aHue
' MOCIICZIOBATEIILHOCTH PEKYPPEHTHOM (hopMyIToit i (hopMyIIoi N-TO WieHa

49 Apudmernaeckast nmporpeccus. Popmyssl N-ro wieHa apuhMeTHIECKON
' MIPOrPECCUU, CYMMBI MIEPBBIX N YICHOB

r I'eomerpuueckass mporpeccus. Dopmynabl N-rO 4jleHa TE€OMETPHUUYECKOU
' MIPOTPECCUH, CYMMBI TIEPBBIX N YICHOB

4l N300paxkeHne 4ineHOB apuMEeTHUYECKO M TeOMETPHUYECKON mporpeccuit
' TOYKaMHU Ha KOOPJIMHATHOM IJIOCKOCTH. JINHEWHBIA U 3KCIOHEHIIMAIBHBIA POCT

45 C1o>XHBIE TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBEPSIEMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBAHUSA K IPEAMETHBIM pe3yJibTATAM
0CBOEHHSI 0OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATHUSAMU: MHOXKECTBO, IOJMHOKECTBO,
olepanyuy HajJ MHOKECTBAMH; YMEHHUE OIEpUPOBATH IMOHATUSMHU:
rpad, cBs3HBIN Tpad, IEepeBO, IUKI, NPUMEHITh UX MPU PEUICHUH
3aJad; yYMEHHE UCMOJb30BaTh TIpadUuecKkoe TpeACTaBICHUE
MHOXKECTB JUISl OMUCAHUS peajbHBIX MPOIECCOB U SBICHUH, TPHU

pellIeHnH 3a71a4 U3 APYrux y4eOHBIX IPEAMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEACIICHUE, aKCUOMA, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHUE paclo3HaBaThb MCTUHHBIE U JIOJKHBIC
BBICKA3bIBAHUsA, NPUBOAUTH INPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH

BbBICKA3bIBAHUA U OTPHUILIAHUA BBICKa3bIBaHHI

YMeHue onepupoBarh MOHATUSAMU: HATypalbHOE YHUCIIO, IPOCTOE U
COCTABHOE YHUCIJIO, JEIMMOCTh HAaTypPaJIbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, IeJI0€ YHUCII0, MOIYJb YUCIa, OOBIKHOBEHHAs poOb U
JecsITUUHas 1po0b, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UppalMoOHAIbHOE YHUCII0, apU(PMETUYECKH KBaJpaTHBI KOpPEHB;
YMEHHME BBINOJHATH JEMCTBHS C YUCIAaMH, CpPaBHUBAaTh W
yHOpSA0YMBaTh 4YMCIIA, MPEACTABIATH YHCIA HAa KOOPAMHATHOU
NPSIMOW, OKPYIJIATH YHCIA; YMEHHE JelaTh MPUKHUIKY U OLIEHKY

pe3yiibTara BBIUHCIICHUM

YMeHue ornepupoBaTh NOHATUSAMHU: CTENEHb C LEJIBIM MOKA3aTelIeM,
apudmeTnyecKkuil KBaipaTHbI KOPEHb, MHOTOUJIEH, alre0panyeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENeHHU
00JbIlIe €IUHUIIBI; YMEHHE BBIIOJHATh pacu€Thl 1Mo (opmynam,
npeoOpa3oBaHusl IEJbIX, APOOHO-PALMOHATBHBIX BBIPAKEHUH U
BBIPXXECHUI ¢ KOPHIMHU, PA3JI0KEHHE MHOTOWICHA HA MHOXHUTENH, B
TOM YHCJE C HUCMOJb30BaHUEM (OPMYNI Pa3HOCTH KBAJAPaToB M

KBaJipaTa CyMMbI U Pa3HOCTU




YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJIHOW IEpeMEHHOW, 4YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JIMHEHHbBIE U KBAJAPATHHIE YPaBHEHNU,
IpOOHO-paLlMOHAIbHBIE YPABHEHUS C OJHON NEPEMEHHOH, CUCTEMBbI
JBYX JIMHEVHBIX YPaBHCHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHANbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELIEHUN 3a]a4 U3 JPYIUX IIPEAMETOB
U IPAKTUYECKHUX 3a]a4; YMEHHE HCIIOJIb30BaTh KOOPIWHATHYIO
IPSIMYI0 U KOOPJMHATHYIO IUIOCKOCTh Ul M300pa)KeHUs pelleHHH

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUSA, rpapuK GYHKIUH, HYJIH
GYHKIMM,  TPOMEXYTKHM  3HAKOMOCTOSHCTBA,  IPOMEXKYTKH
BO3pacTaHusi, yObIBaHWs, HauOOJbIIee M HAWMEHbINEE 3HAUYCHUS
byHKIHN; YMEHHE  ONEpUPOBATH  TOHATHSIMH: npsMast
MPONOPIMOHATLHOCT, JTMHEHHAS (YHKINSA, KBaApaTUIHast (QyHKIINS,
oOpaTHasi NPONOPLUOHAIBLHOCTh, Tapadona, rumepOoia; yMeHHe
crpouth rpaduku  (GYHKUUH, UCHONB30BaTh Trpadukd IS
OTIpeJIeJIeHUs] CBOMCTB INPOLIECCOB U 3aBUCHUMOCTEH, Ui pEIIeHHs
3a1ad U3 APYruxX y4eOHBIX MPEIMETOB M peabHON JKU3HU; YMEHUE

BbIPpAXKATh (I)OpMy.]'IaMI/I 3aBUCUMOCTH MCKIY BCIIMYNHAMU

YMenmne ONCprupoOBaThH IIOHATUSAMMU II0CJIEAOBATCIIBbHOCTD,
apupMeTHyecKass U TeOMeTpUYecKas MpPOrpeccuu; yMeEHHe
HCII0JIb30BaTh CBOMCTBA MOCEA0BATEIbHOCTEH, POPMYIIBI CYMMBI U
o0I11ero ujeHa MpH pelleHuH 3a/1ad, B TOM YHCIe 3a7a4 U3 APYrux

Y4eOHBIX TIPEIMETOB U PEATLHOMN KU3HH

YMeHnue pemars 3aa4n pa3HbIX TUIOB (B TOM YHCJE Ha MPOLEHTHI,
O WM 4YacTu, JBUXKEHUe, paboTy, LIEHy TOBAapOB U CTOMMOCTH
MOKYIOK U yCIIYT, HAJIOTH, 3aJ1a4ui U3 00JIaCTH yIpaBlIeHHs TMYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHE COCTABJIATH BbIPAXKECHMUS,
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBbI II0 YCJIOBHIO 3aJayH,
UCCIIEI0BATh IIOJIY4YEHHOE PEIIEHUE U OLIEHUBATh IPaBI0N0100HOCTb

MOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (PUTypa, TOUKA, OTPE3OK, IpsMas,
Iy, JIOMaHas, yrod, MHOT'OYT OJIbHUK, TPEYTrOJbHUK,

paBHOOEIPEHHBII u PaBHOCTOPOHHUIA TPEYTrOJIbHUKH,




NPSIMOYTOJIBHBIM TPEyrojbHUK, MeAHaHa, OMCCEKTpHUCa U BBICOTA
TPEYrojbHUKa,  YETBIPEXYIONbHUK,  MapajulejorpamM,  pomo,
NpSIMOYTOJIBHMK,  KBaJpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamu;
YMEHHE pellaTh 3aJayd, B TOM YHCJIE U3 MTOBCEIHEBHOM XKM3HU, HA
HaXO0XJACHUE TEOMETPUYECKUX BEIUYUH C IPUMEHEHUEM U3YYEHHbIX

CBOWCTB (puryp u paxkToB

10

YMeHue omepupoBaTh MOHSATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MapaJIeTbHOCTh U NEPIEHANKYISPHOCTD MPSMBIX,
yrojl MeXAy HpSMbIMH, NEPHEHIUKYJSAP, HAKIOHHAs, MPOEKIUs,
nonpobue  uryp, NOA0OHBIE  TPEYrOJbHUKH,  CUMMETpPUS
OTHOCUTEJIBHO TOYKH M NPSIMOM; YMEHHE PACHO3HABATh PABEHCTBO,
CUMMETpUIO U Moa00Hue (GuUryp, mapamienbHOCTh U

NEPHNCHAUKYIIIPHOCTD IIPAMBIX B OKPYKAIOIIEM MHUPE

11

YMeHue omnepupoBaTh MOHATHSIMM: JJIMHA, PAcCTOSHUE, YTOJ
(BesqiMuMHA yTiia, CUHYC U KOCHHYC yIja TPEeYrojbHHUKA), IUIOIIA/Ib;
YMEHUE OLICHUBATh pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYXKAIOILEM
MHUpE; yMEHHE TMPUMEHATh (OPMYNbl MEepUMeTpa MU IJIOLAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOINAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajlieenuresia; YMEHUEe MPUMEHSITh NPU3HAKU
pPaBEHCTBAa TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpUUECKHE COOTHOLICHUS ISt

BBIYMCJICHUA OJINH, paCCTOHHI/II\/’I, TJIOIIAIeH

12

YMenue wu3o0pakaTh IUIOCKME QUIYphl U UX KOMOHMHAIMH,
MIPOCTPAHCTBEHHbIE (PUTYpBl OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB 110 TEKCTOBOMY WIIU

CHUMBOJIbLHOMY OIIMCAHUTIO
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YMmenue OIICpHUPOBATh IMOHATUAMH: HPAMOYrOJIbHad CHUCTCMaA
KOOpauHaT, KOOpAWHAThl TOYKH, BCKTOp, CyMMa BCKTOPOB,
NPOU3BCACHUC BCKTOpPAa HaA YHUCIO, CKaJIdpHOC IMPOU3BCACHUC
BCKTOPOB, YMCHHC MCIIOJIb30BaThb BCKTOPbI W KOOPAWHATBI JJIA
NpCACTABJIICHUSA NJAHHBIX U PCHICHUA 3aaa4, B TOM YHUCJIC U3 APYTrUx

Y4eOHBIX TIPEIMETOB U PEATLHOMN KU3HH

14

YMeHue omnepupoBaTh IMOHSATHSIMU: CTOJOMKOBBIE U KPYrOBbIE

IMarpaMMbl, TaONMUIBL, CpedHee apudmeTudeckoe, MeauaHa,




HauOoJbllee U HAaUMEHbIIEe 3HAYCHUS, pa3Max YHMCIOBOro Habopa;
YMEHHE W3BJIEKaTh, HMHTEPIPETHPOBATH U  MPeoOpa3oBBHIBATH
nHpOpMAILMIO, TPEACTABICHHYI0 B Ta0nMIAaX W Ha AMarpammax,
OTpPaXKAIOIIYIO CBOWCTBA M XapaKTEPHCTUKH PEATbHBIX MPOLECCOB U
SBJICHHI; YMEHHE PpACIO3HABaTh M3MEHUYUBBIC BEINYHMHBI B

OKpY’KaroIllleM MHUpe
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YMeHne omnepupoBaTh MOHITHSAMU: CIYYAWHBIA OMBIT (CIy4alHBIN
HKCHEPUMEHT), JJIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIM HCXON)
CIIy4allHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIy4allHbIX COOBITHI B ONbITax ¢
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJa4d METOAOM OpPraHW30BAaHHOTO Tepedopa U ¢ UCIOIb30BaHUEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OLIEHWBATh BEPOSTHOCTU pEalbHbBIX
COOBITUH U SBJICHUM, MOHUMATh POJIb MPAKTUUYECKHU JTOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITUNA B OKPYXKAIOIIEM MHPE U B >KU3HU;
3HAKOMCTBO C TIOHATHUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €I0 POJIBIO B MACCOBBIX SBJICHUAX

16

YMmenue BBI6I/IpaTB HO,HXOZ[HH_II/Iﬁ I/IBYIIGHHBIP’I METOHA JIs1 pCHICHUA
3aaa4yu, MPUBOJAUTE NPUMEPLI MATEMATHYCCKUX 3aKOHOM€pHOCT€I\/'I B
NIpUPOAC U KNU3HU, PACTIO3HABATH IMPOSABJICHUC 3aKOHOB MATCMATHKHU
B HCKYCCTBEC, OIIMCBIBATHL OTACJIBHBIC BBIAAOIIHUECA PE3YIIbTATHI,
TOJIYUYCHHBIC B XOAC PA3BUTHA MATCMATHUKH KaK HAYKH, IPUBOAUTDH
IpUMEPLI MATEMATHYCCKUX OTKpBITI/Iﬁ H HUX aBTOpPOB B

OTE€YECTBEHHOU U BCEMUPHON UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA OI'D I10

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COJlepPKAHUS

1 Uucna v BBIYKCIICHUS

11 Harypanbnsle u neinsie yncna. [Ipu3sHaku 1e1MMOCTH LEIIbIX YUCEI

12 OOBIKHOBEHHBIE W JIECATUYHBIE  APOOHM,  TPOLEHTHI, OECKOHEUHBIE
' MePUOIUIECKHE APOOH

13 Pammonanbueie uucna.  Apu@MeTHYecKHe OIepaludd C  palndOHAIBHBIMHU
' YHCIaMU

14 JleiicTBuTenpHbIe Ynciaa. ApuMeTHUECKHUE OINEpalud C JCHCTBUTEILHBIMU
' YHCIaMU

L5 [TpuGnmxEHHbIC BBIYMCICHUS, MpaBHJA OKPYIJICHHUS, NMPHUKHIKA M OLECHKA
' pe3ynbTaTa BHIYUCICHUN

2 AnrebpanyecKkue BEIPaKSHHS

2.1 BbykBenHble BrIpaskeHUs (BBIPAKEHUS C TIEPEMEHHBIMH)

’ Crenenb c 1ensiM nokaszareneM. CTeneHb ¢ palMOHAIbHBIM IOKa3aTeIeM.
' CaoiicTBa cTeneHu

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poOb

25 Apudmernueckuil  KOpeHb ~ HaTypanbHOM  cremeHu.  JlelictBusa ¢
' apu(METHIECKUMH KOPHSIMH HATYPaJIbHOH CTETIEHH

3 VYpaBHeHUs 1 HEPABEHCTBA

31 Lenbie u apoOHO-panMoHanbHble ypaBHEHUs. CHUCTEMBl U COBOKYITHOCTH
. YpaBHEHHI

30 Lenbie n apoOHO-panMoHaIbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEpPaBEHCTB

3.3 Perrenue TeKCTOBBIX 33724

4 UYmcioBbie TOCIIEIOBATEIEHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIE0BATEIbHOCTEH

12 Apudmerndeckas u reomerpuueckas mporpeccur. Dopmysna  CIOXKHBIX
' MIPOLICHTOB




DOyHKIUH

OyHKIMsI, CMocoObl 3amaHusi  (YHKIUH.

I'padux  ynkuuu. OO6macTb

orpezeNieHus: U MHOKecTBO 3HaueHui ¢pynkiuu. Hynmn ¢dyakuuu. [IpoMexytku

5.1 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMBbI U
MUHUMYMBI GyHKuMU. HanGompinee u HauMeHbllee 3HaYeHHE (YHKLIUU Ha
IIPOMEXKYTKE

6 KoopannaTsl Ha IpsAMOM U IJIOCKOCTH

6.1 Koopaunatnas npsamas

6.2 JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuueckue GUrypsl 1 ux cBOCTBa

7.2 TpeyroapHuk

7.3 MHOroyronsHUKU

74 OKpy>KHOCTb U KpyTr

7.5 N3mepenue reoMeTpuuecKuX BEIUYHH

7.6 BexTops! Ha mI0CKOCTH

8 BeposiTHOCTB 1 cTaTHCTHKA

8.1 OnwucarenpHasi CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

* Marematuka. AnreOpa: 7-if kiacc: 0a30BbIi ypoBeHb: yueOHHK; 15-¢ nznanue,
nepepadoTtanHoe, 7 kinacc/ MakaperaeB FO.H., Munarok H.I'., Hemkos K.U. u ap.; mox
penaknuei TenskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO

«3narensctBO «IIpocBerienue»

* Marematuka. AnreOpa: 8- kiacc: 6a30BbIil ypoBeHb: yueOHUK; 16-e uznanue,
nepepaboranHoe, 8 kinacc/ Makaperues F0.H., Munatox H.I'., HemkoB K.U. u np.; nmox
penaknuei TenskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO

«M3paTenbpcTBO «HpOCBCH_ICHI/Ie»

* Marematuka. AnreOpa: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHHK; 15-e uznanue,
nepepaboranHoe, 9 kimacc/ Makaperaes F0.H., Munarok H.I'., Hemkos K.U. u np.; mox
penaxueil TensikoBckoro C.A., AKIIMOHEpPHOE 00IIECTBO

«M3narenbcTBO «IIpocBenieHne»

METOAUYECKHUE MATEPUAJIBI IJIA YUYUTEJIA

* Marematuka. Anredpa: 7-i kinacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ uznanue,
nepepabortanHoe, 7 knacc/ MakaperaeB F0.H., Munarok H.I'., Hemkos K.U. u np.; mox
penakuueit TenskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO

«M31aTenbpCTBO «HpOCBCH_ICHI/IC»

* Marematuka. Anredpa: 8-if kiacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ nuznanue,
nepepadoTtanHoe, 8 kimacc/ MakaperaeB FO.H., Munmiox H.I'., HemkoB K.W. u ap.; mox

penaknuei TensikoBckoro C.A., AKIIMOHEPHOE 00IIECTBO

«M3marenscTBO «IIpocserienne»

* Marematuka. Anredpa: 9-if kinacc: 6a30BbIi YpOBeHb: YUeOHHK; 15-¢ u3nanue,

nepepadoTtanHoe, 9 knacc/ MakaperaeB FO.H., Munmiok H.I'., Hemkos K.W. u ap.; mox



penaknuei TenskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO

((H?)I[&TGHBCTBO «HpOCBeH_IeHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

1. Bubmuoreka IIOK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/



PABOYAS TIPOTPAMMA
(ID 6584737)

yueOHOro Kypca «I'eomeTpusi»

Jutst oOy4aromuxcs 7-9 kmaccoB



MNOACHUTEJIbHAS 3AIINCKA

I'eomeTpus Kak OAWH M3 OCHOBHBIX Pa3JEeiOB IIKOJIBHOM MaT€MaTHKH, UMEIOIIMMI CBOEH
[EeNbI0 00ECIeYnTh M3YYeHHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIIEHUH W B3aWMHOE
pacIoyio’KeHHe, OMMPAeTCs Ha JIOTMYECKYH0, JOKa3aTelbHYI JHHMIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00ILero o0pa30BaHus 3aKJIK0YaeTCsl B TOM, YTO 00yJaroluiics
YUUTCS TNPOBOJAUTH JIOKA3aTEJbHBIE PACCY)KIEHUS, CTPOUTH JIOTMYECKUE YMO3AKIIOUYECHMS,
JIOKa3bIBaThb MCTUHHBIE YTBEPXKIEHHS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPXKICHHUSL.

Bropoii nenbro u3yd4eHuss TeOMETPUU SBIIAETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pEIIEHNN KaK MaTeMAaTHYECKUX, TaK M IMPaKTUUYECKUX 3aJad, BCTPEUAIOIIUXCS B PEabHOU
#U3HU. OOydaromuiicss OMKEH HAy4dMTbCsS ONPENEIUTh I'€OMETPHUUECKYI0 (GUrypy, ONUCaATh
CJIOBAaMM JJaHHBIM 4epTEX WIM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIBHOTO y4acTKa, PacCUUTaTh
HEOOXOAUMYIO JITMHY OINTOBOJIOKOHHOTO Kalensi Wik TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWII. DTOMY COOTBETCTBYET BTOpAasi, BBIYUCIUTEIbHAS JIUHUS B U3YYEHUH I€OMETPHH.
[lpu pemenun 3agady  NPAKTUYECKOTO  XapakTepa OOydyarolMHCA  YYUTCS  CTPOUTH
MaTeMaTHYeCKUEe MOJENIU peaJbHbIX JKU3HEHHBIX CHUTYalMi, NPOBOAUTH BBIYUCICHUS MU
OLICHUBATh aJIEKBATHOCTb MTOJIyYEHHOT'O pe3ysbTara.

KpaiiHe BaxxHO NOJUEPKUBATH CBSI3U T'€OMETPUU C APYrUMH YYEOHBIMH NpeAMETaMH,
MOTUBUPOBATb  MCIIOJB30BaTh  ONPEACICHHUS  TIEOMETPUYECKUX  GUIyp U IOHSATHUH,
JIeMOHCTPUPOBATh NMPUMEHEHHE IOJyYeHHBIX YMEHUH B (DM3MKE W TEXHUKE. OTH  CBS3H
HaubOosnee SpKO BHAHBI B Temax «BekTopbl»,

«Tpuronomerpuueckue cooTHoUIeHUs», «Metoa koopauHat» u «Teopema ITudaropar.

VYuebublil kypc «['eomeTpus» BKIIOYAET CIENYIOIIME OCHOBHBIE Pa3/eibl COJACPHKAHMS:
«['eomerpuueckue ¢urypsl u ux cBOHCTBa», «l3MepeHne reomMeTpuuecKux BEIIMYHH,
«/lexapToBbl ~ KOOpPAMHATHI HA  IUIOCKOCTH,

«BekTopsy, «JIBUxKEeHUS TUIOCKOCTHY, «[Ipeodpa3zoBanus mo1o0us».
Ha usydenune yueOHoro kypca «['eomerpusi» orBoaurcs 204 yaca: B 7 kiiacce

— 68 yacoB (2 yaca B Heqeni0), B 8 kitacce — 68 yacos (2 yaca B Hezenio), B 9 kiacce

— 68 yacoB (2 vaca B HeleIn).



COJAEP)KAHUE OBYYEHUA

7 KIIACC

Hauanbnubie nonsatus reomerpuu. Touka, npsmasi, OTpe30K, Jdyd. YTod. Buael yrios.
BeprukansHple UM CMEXHBIE yIUBl.  buccekrpuca yria. JlomaHas, MHOIOYIrOJbHUK.
[TapanneabHOCTh ¥ NEPIICHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunbie ¢purypbsl. OCHOBHBIE CBOWCTBA 0CeBOM cuMMeTpuu. [IpumMepsl cumMmMeTpun
B OKPY’KAIOIIEM MHDE.

OcHOBHBIE TIOCTPOCHMSI C IOMOILIBIO LUPKYJIS MU JIMHEHKH. TpeyrosnbHUK.
BeicoTa, Menuana, GuccekTpuca, X CBOMCTBA.
PaBHOOe1peHHBIN U paBHOCTOPOHHUM TpeyrojibHUKH. HepaBeHCTBO TpeyrosbHUKA.
CpoiicTBa M NpU3HAKU pPaBHOOEAPEHHOro TpeyrojapHUKa. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa ¥ IPHU3HAKYU NapajuIeIbHBIX NPsAMbIX. CyMMa yIJioB TPEYTrOJIBHUKA.
Bremnue yribl TpeyrojabHUKA.

[IpsimoyronbHblil  TpeyroabHUK. CBOMCTBO MeIUaHbl IMPSMOYIOJIBHOIO TPEYroJibHUKA,
IIPOBEAEHHOW K TrunoreHy3e. [Ipu3sHakum paBeHCTBA IIPSIMOYIOJIBHBIX — TPEYTrOJIbHUKOB.
[TpstMmoyronbHBIN TPEyroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpHUH: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U 60bIIeH cTOpoHe TpeyroibHUKa. [leprneHIuKysp 1 HaKJIOHHAs.

I'eomerpuyeckoe MecTOo TOYEK. buccekrpuca yriia ¥ CEpeJUHHBIN NEPIEHIUKYIAP K
OTPE3KY KaK N€OMETPUUECKUE MECTA TOYEK.

OxkpyXHOCTb M KpyI, XopAa M JAMAaMeTp, HMX CBOMCTBa. B3anMHoOe pacrosioxeHue
OKpyxXHOCTH M npsMoil. KacarenbHast u cekymasi K OKpy>KHOCTU. OKpY>KHOCTb, BIIHCAaHHAs B
yroi. BrimcanHas u onmcaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YereipéxyronbHuku. IlapamienorpamMm, €ro InpuU3HakKd M CBOMCTBA. YacTHbIE cCllydau
napajuieJIorpaMMoB (MIPSAMOYTOJIBHUK, poMO, KBajapaT), UX IMPHU3HAKU U CBoWcTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Merton ynBoenusi Mmeauanbsl. lleHTpanbHas cumMmerpus. Teopema Paneca u Teopema O
MPONOPIIMOHATBHBIX OTPE3KAX.

CpCIlHI/IC JIMHUU TPCYT'OJIbHUKA U TpallClIuU. HCHTp MaccC TpECyroJjbHUKaA.

[TogoOue TpeyrompHuKoB, Kod(duimeHtT nomodus. [IpusHaku mogo0uss TPEyroJbHUKOB.
[TpumeneHue mo100ust IPH PEIICHUH MTPAKTUYECKUX 3a7ad.

CaoiicTBa miomaaei reomerpuueckux Quryp. @opmymsl s IUIOLIAAH TPEYroJIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH o100HBIX UTYp.

Brruucnenue miomniaaei TpeyrobHIKOB U MHOTOYTOJIFHUKOB Ha KJIETUATON Oymare.

Teopema Ilucdaropa. Ilpumenenue Teopemsl [ludaropa mpu pemieHUH MPAKTHISCKHX
3a/1au.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yIJla IMpsSMOYTOJBHOIO TpeyrojbHHUKA. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yrios B 30, 45 u 60°.

Brnucanneie M LEHTpaJbHBIE YTIIbI, YTOJ MEXAY KacaTelIbHOW M XOPAOW. YTJIbl MEXIY
XOpAaMu UM CEeKylIMMHU. BrnucanHple W  ONMCaHHBIE YETHIPEXYTOJBbHUKH. B3auMmHoe
pacmosioxeHue IByX OKpyxkHocred. Kacanme okpyxkHoctel. OOmue KacaTelbHbIE K JIBYM
OKPY’KHOCTSIM.



9 KJIACC

Cunyc, kocuHyc, TaHreHc yrioB ot 0 go 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
TOX/1eCTBO. DOPMYJIbI IPUBEICHUS.

Pemenne tpeyronsHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PeuieHue
MIPAaKTUYECKHX 33]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpaszoBanue nogodus. [lonobrie COOTBETCTBEHHBIX AJIIEMEHTOB.

Teopema 0 IpOU3BEAECHUH OTPEZKOB XOPA, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, nnmHa (MOAYJNb) BEKTOpa, COHANPABIECHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpaluy Haj
BekTOpaMu. Pa3iioxkeHue BEKTOpa MO JABYM HEKOJUIMHEApHBbIM BekTopaM. KoopauHaThl BEKTOpA.
CkansipHO€ NMPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXOXKJACHHS JJIUH U YTJIOB.

JlekapToBbl KOOpJAMHATHI HA IUJIOCKOCTH. YPAaBHEHUS MPAMOA M OKPYXKHOCTH B
KOOPJIMHATAX, IEPECEUECHUE OKPYKHOCTEN U NPsIMBbIX. MeTo1 KOOPAUHAT U €ro PUMEHEHHE.

[IpaBunbHBIE MHOTOYTONBHUKH. JlJIMHA OKPYKHOCTHU. ['pagycHas u panuaHHas mepa yria,
BBIYMCJICHHUE JIUH YT OKpYyKHOCTeH. [Inomanp kpyra, cekropa, CErmeHTa.

JIBU>KeHUS IIOCKOCTU ¥ BHYTPEHHHE CUMMETPUH (pUTYp (9J1€MEHTapHBIE MTPE/ICTABICHHUS).
[TapannensHbiii nepeHoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOIT'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOrpaMMbl ydeOHoro kypca «['eomerpusi»

XapaKTEePU3YIOTCS:

1) NMaTPUOTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K NPOLUIOMY M HACTOALIEMY POCCUHCKOM MaTEMAaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKEHUSIM POCCHMCKMX MATEMaTUKOB M POCCUUCKON
MaTeMaTUYECKOM LIKOJIbI, K UCIOJIB30BAHUIO 3TUX JTOCTHKCHUM B APYIUX HAYKAX U MPHUKJIIATHBIX
chepax;

2) IrPas’KIaHCKOE U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIMIOJHCHHUIO OOSI3aHHOCTEH TpaKIaHWHA W pEaM3alllHd €ro Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYEeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIAHCKOTO OO0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITHUYECKUX MpOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHHEM IOCTHKECHHIA
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX MTPUHLIMIIOB B JEATEIIbHOCTH YUYEHOTO;

3) TpynoBoe BocnuTaHue:

yCTaHOBKOﬁ Ha aAaKTHUBHOC yT-IaCTI/Ie B peIHeHI/II/I HpaKTquCKHX 3a1a4 MaTeMaTI/I[IeCKOﬁ
HAIPABJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYeCKOTo 00pa30BaHMS Ha TIPOTSIKCHHUH Beeil
KM3HHM JUIS YCIICIIHOM NMPoQecCHOHANBHOM IeATeIbHOCTH M Pa3sBUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBEIM BHIOOPOM M TIOCTPOGHHEM WHIMBHAYANbHOH TPaeKTOPHM OOpa3oBaHHSA |
JKU3HCHHBIX ITIJIAHOB C yqéTOM JIMYHBIX I/IHTepeCOB n O6HIeCTBeHHI)IX HOTpe6HOCTeI71;

4) scTeTHyeckoe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MATEMATHYECKHMX
00BEKTOB, 3a/1a4, PEICHHUH, pacCyKICHHUH, yMEHHIO BUIETh MATEMATHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) nennocTH HAy4HOr0 MO3HAHUS:

OpHEHTalMel B JIEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAaYYHBIX MpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOABI U O0OIIecTBa, NOHWMaHUEM
MaTeMaTHYeCKOM HayKu Kak c¢epbl YelOBEUeCKOM IesATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAaYMMOCTH JUISl pa3BUTHUS IUBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MaTeMaTHUKU M MaTeMaTU4eCcKOH
KyIbTYpOH Kak CpeICTBOM T[IO3HAHHWS MHpA, OBJIAJEHHUEM MPOCTEUIINMH HaBbIKaMU
UCCIIEI0BATEIbCKON AEATENbHOCTH;

6) ¢usumueckoe BocnuTaHHe, (OPMHpPOBAHHE  KYJbLTYpbl  3/0POBbH M
IMOLMOHAIBLHOIO 0JIArONOIyYusi:

TFOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYeCKHe 3HaHUS B HHTEpEcax CBOET0 3/I0pOBbS,
BEJICHUSI 3/J0POBOr0 00pasa >KU3HU (3I0pOBOE MUTaHUE, COaJaHCUPOBAHHBIA PEKUM 3aHITUH U
OTIbIXa, peryispHas (u3nueckass aKTMBHOCTb), C(OPMHPOBAHHOCTHIO HaBblKa peduieKcuH,
NPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TAKOTO e MpaBa APYroro 4eJoBeKa;

7) 5KoJ10rMYecKoe BOCHHTAHHE:

OpHeHTaHHeﬁ Ha NMPUMCHCHUC MATCMATUYCCKHUX 3HAHUHU AJid pCHICHUSA 3a1a4 B OGHaCTI/I
COXPaHHOCTH OKPY)KaIOH_[eﬁ CpcAabl, IUIAHUPOBAHHA IIOCTYIIKOB M OICHKH HX BO3MOXKHBIX
MOCIIEACTBUM JUIA OKPYXKAIOLIEH CPEbl, OCO3HAHMEM TIIOOAIBHOIO XapaKTepa IKOJIOIHYECKUX
npo0JIeM U yTeH UX PEIICHHUS;

8) amanTauus K H3MEHSIIOIMMMCS YCIOBHAM COLMAILHOI M IPUPOIHOI cpeb:
TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH



KOMIIETEHTHOCTU 4€pe3 MPaKTUUYECKYIO JI€ATEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCSA Y APYIHX
Jt0Jiel, MpuoOpeTaTh B COBMECTHOM JIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OTIBITA IPYTHUX;

HE00X0AUMOCTBIO B ()OPMUPOBAHUM HOBBIX 3HAaHUH, B TOM 4Hcie (opMyInpoBaTh HICH,
MOHSTHSI, TUIOTE3bI 00 00BEKTaX M SIBICHUSAX, B TOM YHUCJIE PaHEEe HEU3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH MPHHUMAEMble PEHICHUS WU
neicTBus, GOPMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTelbHbIE  YHUBepcajbHble  y4deOHble  JelicTBUSA

ba3oBrble JJornyeckue 1eHCTBHA:

e BBIIBIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKU MATEMAaTHUYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUNH MEXIY TMOHATUSAMHU, (POPMYITUPOBATH OMPEICICHUS MOHATHIA,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(pHUKANMY, OCHOBAHUS i1 0000IICHUS U
CpPaBHEHUs1, KPUTEPUU IIPOBOJIMMOIO aHAJIU3A;

e BOCIPUHHUMATH, (POPMYIUPOBaTH W MPEOOPa3OBHIBATH CYXKACHUS: YTBEPIUTEIbHBIC H
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IMe, YCIOBHBIE;

e BBIIBJISATH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOpeUus B (pakrax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKACHUSAX, NpeAsaraTb KpPUTEPUU Ui BBIABICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX M HMHIYKTHUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (MpsAMBbIE U OT IPOTUBHOIO),
IPOBOJAMTH CAMOCTOSITEIBHO HECJOXKHBIE JI0KA3aTelbCTBAa MaTeMaTUYEeCKUX (aKTOB,
BBICTpAauBaTh apryMEHTalllI0, IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBHIBAThH
COOCTBEHHBIE PacCyXICHUS;

e BBIOMpaTh cHoco0 penieHUs ydyeOHOW 3anadu (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOASIINNA C YUETOM CaMOCTOSITENIbHO BBIJEIIEHHBIX
KpUTEPUEB).

Ba3zoBble ucciiegoBarebcKue 1eiCTBUSA:

e HCIOJB30BaThb  BONPOCHI  KaK  MCCIEAOBATEIbCKUNM  MHCTPYMEHT  IO3HAHMS,
(dbopMynHpOBaTH BONPOCH], (PUKCUPYIOIINE IPOTHBOPEYHE, MPOOIEMY, CAMOCTOSTENEHO
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATh TUIIOTE3Yy, apryMEHTUPOBATh CBOIO
MO3UIUI0, MHEHHE;

e [POBOJIUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECIOKHBIM SKCIIEPUMEHT,
HEeOOJIbIIIOE  HCCIEIOBAHWE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEN 00OBEKTOB MEXTY COOOM;

e CaMOCTOATENHbHO (opmMynupoBaTh 0000IIEHHWS ¥  BBIBOABI 1O  pe3yjibTaTaM
NpOBEAEHHOTO HAONIONEHUS, UCCIEI0BaHMs, OLEHHBATH JOCTOBEPHOCTh MOJYYECHHBIX
pe3yIbTaTOB, BEIBOJOB U 0000IICHHIA;

e [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAK)KE BBIABUIATh IPEINOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanmeii:
e  BBIIBJISATH HEIOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALINH, TaHHBIX, HEOOXOIUMBIX JIJIS



pELIeHMs 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HUHTEPIPETUPOBATH WHOOPMALIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOUpaTh (OpMy MpeAcTaBiieHus UHDOPMALMK U WIUTIOCTPUPOBATH pelllaeMble 3aa4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIUSIMH;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WIIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelcTBUs:

BOCIIPHHUMATh U (POPMYyIHUpPOBATH CYXIEHUS B COOTBETCTBHH C YCIOBHUAMHU U IIETSIMH
o01IeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS

B YCTHBIX M THCBMEHHBIX TEKCTax, JaBaTh IOSICHEHHWS 110 XOIy PEIICHMs 3aJaud,
KOMMEHTHPOBATh TOIYYSHHBIH Pe3yIbTaT;

B X0J/1¢ 00CYXKIEHUs 3a[aBaTh BOIIPOCHI M0 CYLIECTBY OOCYXKIAaeMOW TeMbI, TPOOIEeMBl,
pelraeMoi 3a1auu, BBICKA3bIBaTh WICH, HAIIEJICHHBIC HA MMOUCK PEIICHHS, CONOCTABIATh
CBOM CY)KJCHHS C CY)KJICHUSMH IPYTUX YYACTHUKOB AMAJIOra, OOHAPYKMBATh pa3udne U
CXOJICTBO TIO3HMIIMH, B KOpPpEeKTHOW Qopme QOpMyInpoBaTh pa3HOITACHS, CBOH
BO3PAXKCHHUS;

IPE/ICTaBIATh PE3YNbTAThl PELICHUS 33/1a4d, SKCIICPUMEHTa, MCCIEJOBAaHUs, MPOCKTa,
CaMOCTOSATENIFHO BBIOMpaTh (popMar BBICTYIUIEHUS C y4ETOM 3agad MpPe3eHTAlUH |
0COOEHHOCTEHN ayAUTOpUH;

MOHUMATh M MCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHOW U WHAMBHIYaTbHON paOOTHI MPH
penieHun yyeOHbIX MaTeMaTHYeCKUX 3a/1a4;

OPUHUMATh 11€JIb COBMECTHON JIE€ATENbHOCTH, IJIAHUPOBATh OPraHM3allii0 COBMECTHOM
paboThI, pactpenensiTh BUILI padoT, JOrOBApUBATHCS, OOCYKIATh MPOIECC M PE3YIIbTaT
paboTbl, 00001IaTh MHEHHSI HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B IPYyMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U JPYTHUE), BHIIOJIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JIEHCTBHS
C IpYIMMHU YIEHAMH KOMAaH[bI, OLIEHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIWH MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBH])Ie YHUBEPCAJIIbHBIC y‘leﬁl—lble JedcTBUA

Camoopranu3aums:

CaMOCTOSITENIbHO COCTAaBIIATh IUJIaH, JITOPUTM pELIeHHUs 3aJayd (WM ero

4acTh), BBIOMPATh CIIOCOO pElIeHHUs ¢ YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh M KOPPEKTHPOBATh BApUAHThl PELIEHUN C Yy4ETOM
HOBOM MH(pOpMaInu.

CﬂMOKOHTpOJ’Ib, IMOLMOHAIbHBIA HHTEJJIEKT:

BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3yiabTaTa perieHUs
MaTeMaTHYeCKOM 3aa9M;

MPEABUIETh TPYIAHOCTH, KOTOPHIE MOTI'YT BO3HUKHYTH IIPHM PELICHHUM 3a1a4d, BHOCUTH
KOPPEKTUBHI B ACSITENLHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAWJIEHHBIX OIIHOOK,
BBISBJICHHBIX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTH MMOCTABICHHOM LIENU U YCIOBUSM,
OOBSCHATH MMPUYUHBI JOCTHKCHUS WIIM HEIOCTIKEHUS 1IEH, HAXOAUTh OIIMOKY, 1aBaTh
OIICHKY IPHOOPETEHHOMY OTIBITY.



INPEJIMETHBIE PE3YJIbTATbBI

K konmy oOyuenuss B 7 kJjiacce OOYdYaOLIMICA MOJNYYUT CIEAYIOIIUME MpPEAMETHBIC
pe3yibTaThl:

Pacnio3HaBaTh H3ydeHHBIE TIe€OMETpUYECKHEe (UIYpbI, OIpeNeNiTh HX B3aUMHOE
pacroyio’)keHue, HM300paxkaTb TEeOMETPUYECKHE (QUIyphl, BBINOJIHATh YEPTEKU 110 YCIOBUIO
3amaun. M3MmepATh JMHEHHbIE W YIVIOBBIE BEIMYMHBL. PemaTe 3a1ayu Ha BBIYKMCICHHUE [UIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyro OLIEHKY JIMHEHHBIX W YIJIOBBIX BEIIMYMH MPEIMETOB B PEAbHON KHU3HH,
pa3sMepoB MPUPOTHBIX 00BEKTOB. PazinnuaTh pasmMepsl ’TUX 0OBEKTOB IO MOPSAIKY BETUYHHBI.

CTpouTh 4epTE)KU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbcsi NpPHU3HAKAMM PABEHCTBA TPEYIOJIBHUKOB, HCIIOJIB30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

IIpoBOANTD JTOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

Ilonp30BaTbecsd NpHU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYIOJIbHUKOB, CBOMCTBOM
MEJUaHbl, TNPOBEIEHHON K THUIOTEHY3€ NPSIMOYIOJBHOIO TPEYrOJbHHUKA, B PEIICHHUH
r€OMETPUYECKUX 3a1a4.

OnpenensaTs MapajuleabHOCTh HPSMBIX € MOMOILBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMHU
cexywmasd. OnpenensaTs NapauleIbHOCTh MPSAMBIX C IOMOIIBI PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemars 3aaun Ha kineTyaToi Oymare.

[IpoBOAUTHL BBIYMCIEHUS M HAXOAWUTh YMCIOBbIE M OYKBEHHbBIE 3HAUYEHUS YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIOJb30BAaHUEM CYMMBI  YIVIOB  TPEYrOJBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPHU IMEPECEYEHHUU JBYX MapaliebHbIX
IPSMBIX CEeKyIIel. PemaTe npakTHYeCKne 3a/1a4n Ha HaXOK/ICHUE YIJIOB.

Brnaneth noHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONPENENSITh OUCCEKTPUCY yria
U CEPEIMHHBIN NMEPIEHAUKYIIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

@opMyIMpOBaTh OIPEACIICHHUsS] OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
IIOJI30BAThCS UX CBOMCTBAMHU. Y METh IPUMEHATH 3T CBOMCTBA IIPU PELICHUH 3aad.

Biagers moHATHEM OIMCAaHHOM OKOJIO TPEYIOJBHHUKA OKPYXKHOCTH, YMETh HAXOAWUThb €&
ueHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA MEpEeceKaloTcs B
OJHOW TO4YKE, MU O TOM, 4YTO CEpPEAUHHBbIE NEPIEHIUKYISAPbl K CTOPOHAM TpPEYrOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bragete mnoHATHMEM KacaTeNbHOM K  OKPY)KHOCTH, TIOJIb30BaTbCA TEOPEMOM O
MEPIEHANKYJISIPHOCTH KacaTeJIbHOM U pajnyca, IPOBEAEHHOTO K TOUKE KACAHHUSL.

Ilonp30BaTbcss NMPOCTEMIIMMH TEOMETPUYECKUMU  HEPAaBEHCTBAMM, IIOHUMATh HUX
MIPAKTUYECKUM CMBICIL.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHUS € TOMOILBIO IUPKYJIA U JINHEHKH.

K konmy oOyuenuss B 8 kJiacce oOydaroUIuiics MONYyYUT CIEAYIOIIME MpeAMETHbIE
pe3ynbTaThI:

Pacnio3HaBaTe OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI, MOJIb30BAThCS WX
CBOMCTBAMH IIPU PEIICHUU T'€OMETPUYECKUX 3a/1a4.

IIpuMeHsTh CBOMCTBA TOUYKM IIEPECEUEHHMS] MEIUaH TPEYrojbHUKA (LIEHTpa Macc) B
peIlIeHnN 3a1ad.

Bnagers noHATHEM CpeNHEN JTMHUM TPEYTOJbHHMKA M TpPAlCLMM, MPUMEHATh UX CBOMCTBA
IIpU pELIEHUH reoMerpudeckux 3anad. llomb3oBarses Teopemon dameca M TeopemMou o0
IIPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUS IIPAKTUYECKUX 3a1a4.

[TpuMeHATh NpU3HAKY 1TO100US TPEYTOIBHUKOB B PEIIEHUU F'€OMETPUYECKHX 3a/1a4.

[Tons3oBatbest Teopemoit [ludaropa mms pemieHus] TeOMETPHUYECKUX U MPAKTUYECKHX



3agad. CTpOUTh MaTeMaTUYEeCKyI0 MOJENb B MPAKTUYECKUX 3a/ladaX, CaMOCTOSITENIbHO [eNaTh
4epTEX U HAXOUTh COOTBETCTBYIOIINE JITIUHBI.

Bnagerp moHATHSAMHU CHUHYCa, KOCHMHYCAa M TaHIE€HCAa OCTPOro Yyrija MpsIMOYTOJIbHOIO
TpeyrojabHuKa. I101p30BaThCs 3STUMHU MOHSITUSMM JUIs PELICHUS TPAKTUUECKUX 3ajau.

Boruncnsate  (pa3nuyHbIME - crioco0amu)  IJIOAAb  TPEYrojbHUKA W ILIOLIAAH
MHOTOYTOJIbHBIX ~ (Guryp (moib3ysach, TIJA€ HeoO0XoauMo, KaibKyisTopom). Ilpumensars
II0JIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/ladax.

Bnagerp NOHATHAMM BOMCAaHHOIO M IIEHTPAIBHOIO YIJIA, HMCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIax MEXAY XOpAaMu (CEeKyIIMMH) U yIiie MeXAy KacaTelbHOW U XOpAou
IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Bnagers MOHATHEM ONKCAHHOTO YETBIPEXYTOJIBHUKA, NPUMEHSATh CBOMCTBA OMMCAHHOIO
YeThIPEXYTOJbHUKA IIPU PEILICHUH 3a/au.

[IpuMeHsTh MOJIydeHHBbIE 3HAHUS HA NPAKTHKE — CTPOUTHh MATEMATUYECKUE MOJENU IS
3a[a4 peajbHOU JKU3HHU U MPOBOAUTH COOTBETCTBYIOIIME BHIYUCICHUS C IPUMEHEHHEM MO100us
U TPUTOHOMETPUH (TTOJIB3YSCH, TJIe HEOOXOAMMO, KAIbKYIISITOPOM).

K xoHumy oOydeHus B 9 kiacce oOydaromuiicsi MOJIYYUT CIEAYIOLIUE IPEIMETHBIE
pE3yIbTaThI:

3HaTh TPUTOHOMETpHUYECKHE (YHKIMH OCTPBIX VYIJIOB, HAXOAUTh C HUX IOMOIIBIO
pa3IUYHbIE  DJIEMEHTBHl  MPSMOYTOJIBHOIO  TPEYrojJbHUKAa  («pElIEHUE MPSMOYTOJIbHBIX
TPEYroJbHUKOB»). HaxoauTh (C MOMOIIBIO KaJIBKYJISATOPA) UIMHBI M YTIBI Ui HETaOJIMYHBIX
3HAUYEHUH.

[Tonb3oBatbes (hopMynaMu MPHUBENCHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUIS HAXOXKJIeHHSI COOTHOILIEHUH MEXly TPUTOHOMETPUUYECKHMMHU BETUIMHAMH.

Hcnonb30BaTh T€OpEMbl CHHYCOB U KOCHHYCOB JUIsl HAXOX/IEHUS PA3IMYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pElIeHUEe TPEYroJbHUKOB»), IPUMEHSTh WX IMPU PELUICHUH T€OMETPHYECKUX
3az1ad.

Brnaners nonatusiMu npeodpa3oBaHMs MOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU 000U TPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCISTH AJIMHBI U
HaXOJUTh YIJIbl Y Mo0OHBIX (uryp. IlpuMensaTs cBoiicTBa mogo0us B MPaKTUYECKUX 3a/adax.
YMeTb NpUBOAUTE MPUMEPHI NOJOOHBIX (DUTYP B OKpPYIKAIOIIEM MUpE.

Ilonp30BaTbed TeopeMaMu O NMPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[lonb30BaThcs BEKTOpaMH, IMOHMMATh WX TE€OMETPUYECKMM U (U3HUECKUH CMBICIH,
IPUMEHSTh UX B PEHICHHH TeOMEeTpUyYecKux U (usmyeckux 3amad. [IpumeHsATH cKalsipHOE
IIPOU3BE/ICHNE BEKTOPOB AJI1 HAXO0XACHUS JUIMH U YIJIOB.

Ilonb30BaTbcd METOAOM KOOpAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B PEUICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnagers moOHATHSAMU NMPaBUIBHOTO MHOTOYTOJBHUKA, UIMHBI OKPYXKHOCTH, JJIMHBI TyT'H
OKPY)KHOCTHM U PaJMaHHOW Mephl YIja, yMETh BBIYMCIATH IUIONIA[b Kpyra M €ro 4Yacreil.
[TpuMeHSATH MOJTy4YeHHbIE YMEHHUS B IPAKTUUYECKUX 3a/1auax.

HaxoauTe ocu (MM LEHTPHI) CUMMETPUU (PUTYp, MPUMEHSTH JIBHKEHUS IUIOCKOCTH B
IIPOCTEHMIINX CITydasix.

[TpuMeHATH MOTY4YEHHBbIE 3HAHMUS Ha MPAKTUKE — CTPOUTH MaTeMaTHUECKUE MOJENU JUIS
3aJa4 peajbHOU JKU3HHU U MPOBOAUTH COOTBETCTBYIOIIUE BHIYUCICHHS C MPUMEHEHHEM MO100us
U TPUTOHOMETPHUUECKUX (DYHKITHH (MTOTB3YACh, T/I€ HEOOXOIUMO, KATBKYIISITOPOM).



TEMATHYECKOE INTAHUPOBAHMUE 7

KJIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB  TeM (uudposbie)
Ne n/m Konrpoabusie | IIpakruyeckue
NMPOrpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
[Ipocreitmme reome ecKue
p TUI/IIHI/I reoMeTpuyuecKrue QUTyphl U Bu6morexa [IOK
1 WX CBOKCTBA. MI3MepeHne reoMeTpuIecKux 14
https://m.edsoo.ru/7f415e2
BEJIMYUH o
bu6mmoteka [IOK
2 T 22 1
PEYTOIRHIIH https://m.edsoo.ru/7f415e2
€
3 [TapannenbHble npsMble, CyMMa YIJIOB 14 1 bubnuoreka LIOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2
€
4 OxpyxHOCTb U KpyT. | 'eomeTpuyeckue 14 1 bubnnorexa [HOK
HOCTPOCHHUS https://m.edsoo.ru/7f415e2
€
. bubnuoteka [IOK
5 IToBTOpenue, 0000MIEHHE 3HA 4 1
Bropet HHEHHE SHAHHH https://m.edsoo.ru/7f415e2
e
OBUIEE KOJIMYECTBO YACOBIIO 68 4 0
[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KIIACC

Kosun4yecTBo 9acos JIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM (uudgposbie)
Ne n/m Konrpoubueie | IIpakruuyeckue
NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTsI
pecypchbl
n bubnuoreka [IOK
1 UYertbipéxyro 12 1
THIPEXYTOTRHIIH https://m.edsoo.ru/7f417el
8
Teopema Paneca u Teopema o
2 IIPOIOPLIMOHANIBHBIX OTPE3KaX, MOA00HbIE 15 1 bubmorexa LIOK
S — gttps://m.edsoo.ru/7f417e1
[Inomans. Haxoxaenue miomanein
3 TPEYroJIbHUKOB U MHOTOYTOJBLHBIX (PUTYp 14 1 buGmorera HOK
ITroma M HOOGHBX GUryp gttps://m.edsoo.ru/7f417e1
4 Teopema I[Tudaropa un Hauana 10 1 bubnnorexa [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417el
8
VYTIubl B OKpY>KHOCTU. Brincanusle u
5 OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubmuoreka [LIOK
KacarenpHble kK OkpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417el
OKPYKHOCTEH 8
6 [ToBTOpeHue, 06001IeHIE 3HAHUT 4 1 ﬁ;g;ll/ﬁ:?;;{)?f/? 41761
8
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KJIACC

KoauuyecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrpoanusie | IIpakTtuueckue (mucpp )
MPOrpaMMblI Bcero odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmmoreka [JOK
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MMPOBEPAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHS OCHOBHOH
OBPA30BATEJILHOM ITPOIr'PAMMBI

7 KJIACC

Kon
NPOBEPSIEMOT0
pe3yiabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHusl

6

I'eometpust

6.1

Pacrnio3HaBaTh n3y4eHHbIE T€OMETPUUYECKUE (PUTYPBI, ONPEAEIATh UX
B3aMMHOE€ pAacCIIOJIOKEHUE, M300pa)xkaTh reoMeTpudeckue (Gurypel,
BBINOJIHATE YEPTEXKH [0 YCIOBMIO 3a/aud. V3mepsATh TuHENHbIE U
yIJI0BbI€ BENUUUHBL. PemaTh 3aauy Ha BHIYMCIEHUE JUIMH OTPE3KOB

1 BCJIMYHH YTJIOB

6.2

Jlenate rpy0yIo OLIEHKY TUHEHHBIX U YTJIOBBIX BETUYHH IPEAMETOB B
peanbHOM KU3HU, pa3MEPOB MPHUPOAHBIX 00BbEKTOB. Paznuyarh

Pa3sMCPLI 3TUX 00BEKTOB 110 MOPAAKY BCIIMYHNHBI

6.3

CTpOI/ITL YCPTECIKU K TCOMCTPHUICCKUM 3aaa4aM

6.4

ITonb3o0BatbCA MIPU3HAKAMHU paBeHCTBa TPEYrOJIbHUKOB,
HCITI0JIB30BATh NpPU3HAKM M CBOIlCTBa  paBHOOEIPEHHBIX

TPCYTrOJIbHUKOB IIPU PCIICHHUU 3a1a1

6.5

HpOBOI[I/ITL JJOTNUYCCKHUC pacCyKACHUA C HCIIOJIb30BAHHUECM

reOMETPUUYECKUX TEOPEM

6.6

[Tonb3o0BatbCs IIPU3HAKAMH paBeHCTBA MIPSIMOYT OJIBHBIX
TPEYrOJIbHUKOB, CBOWCTBOM MEAMAHBI, IPOBEAEHHON K THIIOTEHY3€

IpAMOYT'OJIBHOT'O TPCYTOJIbHHUKA, B pCIICHUU I'COMCTPUYICCKUX 3a1a1

6.7

Onpenensars napauIeTbHOCTh NPSIMBIX C MOMOIIBIO YTII0B, KOTOPBIE
obpa3zyer ¢ HUMH cekyias. OnpeaensTs MapaielbHOCTh MPSIMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSAHUIN OT TOUYEK OJHOM MPSAMOM 10 TOUEK

JAPYrou MpsiMOU

6.8

Pemrate 3agaun Ha KieT4aTOM GYMaFC

6.9

[IpoBOANTH BBIUMCIEHHUS M HAXOAUTh YHCIOBbIE U OyKBEHHBIE
3HAUEHUS YIJIOB B IEOMETPUYECKUX 3aJa4ax C HCII0JIb30BAHUEM
CYMMBI YIJIOB TPEYTOJIbBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX TPU MEPECEUCHUN [BYX MapaUICIbHBIX MPSIMbIX

cekymel. Pemare mpakTuueckue 3aauy Ha HaXOKJCHUE YTJIOB




6.10

Biamerp moHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh
OTIpEICATh OMCCEKTPUCY YIJIa U CEPEIUHHBIA MEPIEHANKYIAP K

OTPE3KY KaK FreOMETPUUECKHE MECTa TOUEK

6.11

@opMyIUpOBaTh OIPENEICHUSI OKPYXHOCTH M Kpyra, XOpAbl M
JaMeTpa OKPY>KHOCTH, I0JIb30BaTbC MX CBOMCTBaMHU. YMeEThb

IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUU 3a/1a4

6.12

Biagers noHATHEM ONMCAHHOW OKOJIO TPEYIOJBbHHMKA OKPYXKHOCTH,
yMeTh HaxoauTh €€ wueHTp. Ilomp3oBarbes (akramMu O TOM, YTO
OMCCEKTPUCH] YITIOB TPEYroJbHUKA IEPECEKAIOTCS B OJHOM TOUKE, U
0 TOM, 4YTO CEpEAUHHBIE TEPIEHIUKYIISIPBI K CTOPOHAM TPEYrOJIbHUKA

IICPECCKAarOTCA B OI[HOI71 TOYKE

6.13

BJIaILGTI) IMOHATHEM KacaTeIbHOH K OKPY’KHOCTH, II0JIb30BAaTHCA
TeopeMoﬁ 0 TCPHNCHAUKYIIIPHOCTH KacaTeJIbHOM M| paaunyca,

HpOBe,I[éHHOFO K TOYKC KaCaHUuA

6.14

ITonp3oBaThes HpOCTGﬁIlIPIMPI IreOMCTPUUCCKUMU HCPABCHCTBAMMU,

IIOHHMMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITL OCHOBHBIC TCOMCTPHUYCCKUC IIOCTPOCHHUA C IMOMOIIBIO

LUAPKYJIS U JINHEHKH

8 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIE BHIbI t-IeTBIpéX}’l"O.]'II)HI/IKOB, HUX DJIEMEHTHI,

MOJIb30BaThCS UX CBOMCTBAMU IpH pCHICHUH I'COMETPUUYCCKUX 3a0a4

6.2

HpI/IMCH}ITB CBOMCTBA TOYKH nepeceucHust MEIuaH TPCYroJIbHUKa

(TIeHTpa Macc) B pelICHUH 3a1a4

6.3

Brageres monsiTHEM CcpeaHEN JIMHMM TPEYroJbHUKA W Tpaleluu,
MPUMEHATh HMX CBOMCTBA IPU PEUICHHMM TIE€OMETPUYECKHX 3a1ad.
[Tonws3oBatecs Teopemoit daneca u TEOPEMOM 0 MPONOPIUOHATIBHBIX

OTpE3Kax, NPUMECHATD UX NI PCHIICHUSA NPaKTHYCCKUX 3a1a4d




6.4

[IpuMeHAT, TNpHU3HAKM TOAOOMS TPEYroJIbHUKOB B  PEIICHUU

TCOMETPHUYCCKUX 3a1a4

6.5

[Tonb3oBatbes Teopemoit [Tudaropa 11 penieHus: reoMeTpUYEeCKUX U
npakTuiyeckux 3agad. CTpoUTh MaTeMaTHYeCKyl0 MOJelb B
MPAKTUYECKUX 33]la4axX, CaMOCTOSATEIBHO JIeJaTh YepPTEXK U HAXOAUTh

COOTBETCTBYIOIIHE NJIMHBI

6.6

Bnagers MOHATHAMM CHHYCA, KOCMHYCa M TaHI€HCAa OCTPOro yria
IIPSIMOYTOJIBHOTO TpeyrojabHuKa. [loap30BaTbCcs 3TUMHU NOHATHUAMHU

JJId pEIICHUS IPAaKTHYCCKUX 3a1a4

6.7

Boruncnsate (pa3nu4HbIMU cioco0aMu) IUIOIIAJb TPEYroJbHUKA H
IUTOIIA MHOTOYTOJIBHBIX (uryp (mOJb3ysach, Te HEO0OXOAMMO,
KaNbKyIITOpoM). [IpuMeHATh moiydeHHble YMEHUS B IPAKTHUECKUX

3aJadyax

6.8

Brnagerp MOHATHUSMH  BIOHMCAHHOTO M LEHTPAJIBHOTO  yIJia,
WCIIO0JIB30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yIiaxX MEXAy XopJaaMu
(cexylmuMu) U yriie MeXay KacaTeIbHOW W XOPJOW MpH pelIeHUH

TCOMCTPHUICCKUX 3a1a4

6.9

BJ'I&I[CTI) IIOHATUEM OIIMCAaHHOI'O T-ICTI)IpéXyl"OJ'II)HI/IKa, IMPUMCHATH

CBOMCTBA OIIMCAaHHOI'O IIEET]E;II)éXer.]'H:HI/II(El IIpU pCUICHUH 3a4a4

6.10

HpI/IMeHHTB MOJIYYCHHBIC 3HaHHUA Ha IPAKTUKEC — CTPOUTH
MaAaTEeMaTHU4YCCKUEC MOJCIIN JJIA 3aJa4 peam,Hoﬁ JKU3HH U ITPOBOAUTH
COOTBCTCTBYIOINHUEC BBIYUCICHUA C TPHUMCHCHHUEM l'IOI[O6I/IH n

TPUTOHOMETPUH (TI0JIB3YSCh, I/1€ HEOOXOIUMO, KAIbKYIISITOPOM)

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKHE PYHKIIMH OCTPBIX YIJIOB, HAXOJUTH C UX
IIOMOILBIO PA3JIMYHBIE JIEMEHTHI IPSIMOYIOJBHOIO TPEYrOJIbHUKA

(«pemieHne  TPSIMOYTOJIBHBIX — TPEYTOJIBHHUKOBY»). Haxomuts (c




MOMOIIBI0  KAIBKYJATOpA) JUIMHBI M YIJIBI JUIS  HETaOJIMYHBIX

3HAYECHUHN

6.2

[Tonp30Barbes bopmynamu NPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JUIsI HAXOXKACHUS COOTHOIICHHUI

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIMUNHAMHA

6.3

Hcnonbs3oBarh TeOpeMbl CUHYCOB W KOCHHYCOB JUJISi HAXOXJICHUS
Pa3IMYHBIX AIEMEHTOB TPEYTOJIbHUKA («pEeIlIeHNE TPEYTOJIbHUKOBY),

MNPUMCHATH UX ITPU PCHICHUH TCOMECTPHUICCKUX 3ada1

6.4

Bragers moHATHSAMU TIPeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOAO00HBIX (uryp. [Tosb30BaThest CBOMCTBAME TIOI00US
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYUCIIATH JUTMHBI M HAXOJIUTh YIJIBI Y
noto0HBIX Guryp. IlpuMeHsITh CBOHCTBA MOAOOMS B MPAKTUYCCKUX
3aa4ax. YMeTb NPUBOAUTH MPUMEPHl MOJOOHBIX (QUTYp B

OKpYyKaromeM Mupe

6.5

[Tosnp30BaThCsl TEOpEMaMu O MPOM3BEICHUU OTPE3KOB XOPI, O

NMPOU3BCACHUN OTPE3KOB CCKYIINUX, O KBAAPATEC KacaTeIbHOM

6.6

ITonp30BaTbCcst BEKTOpaMH, IIOHMMAaTb WX TEOMETPUYECKUUA U
¢bu3n4yeckuif CMBICH, MPUMEHATh UX B PELICHUHM €OMETPUUECKUX U
¢usnueckux 3agad. [IpuMeHsTh CKalIsipHOE MPOU3BEICHIE BEKTOPOB

IJId HAXOXKACHUA IJIMH U YIJIOB

6.7

ITonp30BaThCSI METOAOM KOOpAWHAT Ha INIOCKOCTH, IPUMCHSAITH €TO B

PEIICHUU TCOMETPUUCCKUX U MMPAKTUYCCKUX 3aa4

6.8

Biagere NOHATHSAMM HPaBUIBHOIO MHOTOYIOJIBHHKA, JJIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTH W paJUaHHOM MEpHI yria,
YMETh BBIYMCIATH IIOMAAb Kpyra u ero yacteil. [IpumensTs

MOJIYUYCHHBIC YMCHHUSA B IIPAKTUYCCKUX 3a7Javdax

6.9

Haxomute ocu WM LEHTpbl CUMMETpUHM (UTyp, NPUMEHSTH

JABMIXKXCHUA IIJIOCKOCTU B HpOCT@fIHIPIX ClIydasax

6.10

HpI/IMCHHTB MOJIYYCHHBIC 3HAHUA HaA MPAKTUKEC — CTPOUTH
MaAaTEMATHUYCCKUEC MOACIN I 3a1a4 peanLHoﬁ KU3HH U IPOBOJUTH

COOTBCTCTBYIOIIUC  BBIYUCIICHUA C TMPUMCHCHUCM HOI[O6I/ISI n




TPUTOHOMETPHUECKUX (PYHKIMH  (TIOJB3YHICH,

KaJIbKYJISITOPOM)

raie HeoOXOoIuMo,




ITPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 371eMeHT COePKAHMS
6 I'eomerpust
HavanbHble nonstust reomerpun. Touka, npsmasi, OTpe30K, JIyd. YToul. Bujel
6.1 yrioB. BepTukanbHble U cMexHbIEe yribl. buccektpuca yrna. Jlomanas,
MHOTOYyrojbHUK. [TapamiensHoCTh U NEPIEHIUKYISIPHOCTD IPSIMBIX
6.2 Cummerpuunbsle  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETpPHUHU.
' [IpuMepsl cCHUMMETpPHUHN B OKPYKAIOILIEM MUPE
6.3 OCHOBHBIE OCTPOECHUS C MOMOUIBIO LUPKYJIS M JHMHEHKU. TpeyroibHUK.
' Bericota, meninana, OuccekTpuca, uX CBOMcTBa
6.4 PaBHOOenpeHHBII ¥ paBHOCTOPOHHUN  TpeyroibHukd. HepaBeHcTBO
' TPEYroJabHUKA
65 CpoiicTBa u TMpHU3HAKK paBHOOEIPEHHOro TpeyrojabHUKa. [Ipu3Haku
' paBEHCTBA TPEYrOJbHUKOB
66 CpoiicTBa ¥ mNpu3HAKW HapaienbHbIX  HpsiMbiX. Cymma  yrios
' TpEeyroibHUKa. BHEIIHNE YIIIBI TPEYTOJIBHUKA
[IpssmoyronbHbIE  TpeyroiabHUK. CBOWCTBO MEAMAaHBI MPSIMOYTOJBHOTO
67 TpEeyrojbHHKa, TMpPOBENEHHOM K TUnoTeHy3e. llpu3Haku paBeHCTBa
' MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYroIbHBIN TPEYTOJIBHUK C YTJIOM B
30°
HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OonblieM yrie U Oonbllel CTOpOHE
TpeyroibHuKa. [lepneHaukymnsp U HakJIOHHas
69 I'eomerpuueckoe mecto ToOueK. buccekTpuca yrima © - CepeauHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK
OKpyXHOCTb ¥ KpyI, XOpJa M JuaMeTp, UX CBOMcCTBa. B3zamMHoe
6.10 pacrojoKeHUe OKpPYKHOCTH U mpsMoi. KacartenpHas u cekymias K
OKPY’KHOCTHU
611 Oxpy>KHOCTb, BIHMCaHHAas B yroi. BrucaHHas u omucaHHash OKPY>KHOCTH
' TPEYroJbHUKA




8 KJIACC

Kon IIpoBepsieMblii 31eMEHT COAePKAHUS
6 I'eomeTpus
6.1 YetpipéxyronpHuku. [lapannenorpamm, ero npu3Haku U CBONCTBA
6.2 [IpsimoyronbHUK, poMO, KBaApaT, UX MPU3HAKHU U CBOMCTBA
63 Tpaneuus, paBHOOOKas  Tpameuus, e€ CBOHCTBA M  IPU3HAKH.
' [IpssMoyrosbHas Tpanenus
64 Meron ynBoenus: meauansl. LlenTtpansHas cummerpusd. Teopema Daneca u
' TeopeMa O MPOMOPIHOHATBHBIX OTPE3KAX
6.5 Cpennuie TMHUY TPEYroJibHUKA U Tpamnenuu. LleHTp Macc TpeyroiabHUKa
- [Tonobue TpeyronbHUKOB, KOdPduiment mnomodus. IIpuznaku momobus
' TpeyroiabHUKOB. [I[pumeHenne no1o0us npu pereHu  MPaKTHYeCKUX 3a7a4
67 dopMynbl I TUIOHIAAN TPEYTrOJIbHUKA, MMapajuiesiorpaMma, pomoa u
' Tparnenun
68 CaoiicTBa momaaei reomerpuueckux ¢uryp. OTHOmIeHHE TUIOMIAAeH
' noJ00HBIX (HUTYp
6.9 Brrunciienue mionaaei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToN
. Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu permeHun
' MPaKTUYECKHX 33124
Cunyc, KOCUHYC, TAHT€HC OCTPOrO YIJIa MPSIMOYTOJIbHOTO TPEYrOJbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKAECTBO. | PUTOHOMETPHYECKHE
¢bynkuuu yrios B 30°, 45° u 60°
6.19 Bnucannble U LIEHTpajgbHBIE YIJIBI, YTOJ MEX]Y KacaTeIbHON U XOpPJOil.
' Vrasl MeXIy XOpJaMu U CEKYIIUMU
6.13 BrnincaHHbIE U ONMCAaHHBIE YETBIPEXYTOJIBHUKI
6.14 B3auMHoe pacnonoxkeHue IByX OKpyxHocTeil. KacaHue OKpy>KHOCTEW.
' OO0mmre KacaTenbHBIE K IBYM OKPYKXHOCTSIM




9 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COePKAHMS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUIECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyroasHuKkoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. Pemenue
6.2 MPAKTUYECKUX 3a7a4 C HCIOJB30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI
CHUHYCOB
6.3 [TpeoOpazoBanue moaooust. [logodue COOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema o mpou3BeICHIUHN OTPE3KOB XOP/I, TCOPEMBI O IPOU3BEACHUH OTPE3KOB
' CEeKYILUX, TEOpeMa O KBaJipaTe KacaTeJIbHOU
Bekrop, onmnuHa  (MOAyNb)  BEKTOpa,  COHAIPABJIEHHBIE  BEKTOPBI,
65 MPOTUBOIMOJIOKHO HAMPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
' paBEeHCTBO BEKTOPOB, ONlepalluy HaJl BeKTopaMu. Pa3inoxeHne BEKTopa 1o AByM
HEKOJUTUHEApHBIM BEKTOpam
66 Koopaunats! Bektopa. CkajiipHOE IPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
' HaXO0X/IECHUs JJIUH U YIJIOB
JlexapToBbI KOOPAMHATEI HA TUIOCKOCTH. Y PABHEHUS IPSIMOU U OKPY>KHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHNE OKPYKHOCTEHN U MPAMBIX. MeToa KOOpAUHAT U €ro
IIPUMEHEHHE
6.8 ITpaBHIIBHBIE MHOTOYTOJIBHUKH
6.9 Jnuna oxpyxHocTu. ['pagycHas u paguaHHas Mepa yria, BHIYUCIECHUE JUTMH
' JyT OKPYKHOCTEN
6.10 [Tnomane kpyra, ceKTOpa, CErMEHTa
611 JIBuKeHMsI TJIOCKOCTH U BHYTPEHHUE CHMMETpPUHM (uUryp (s1eMeHTapHbIe
' npeacrasinenus). [lapannensuelil nepenoc. [loBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NPOBEPSIEMOr0
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0CBOEHMSI 0OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMU: MHOXKECTBO, MOJMHOXKECTBO,
olepaluy HajJ MHOYKECTBAMHU; YMEHHE OIEpUPOBATH IOHATHSIMMU:
rpad, cBs3HBIN Tpad, NepeBO, LUK, IPUMEHITh WX MPH PEHICHUU
3a/a4; yYMEHHME MHCIOJNb30BaTh TIpadUyecKoe NpeICTaBICHUE
MHOXKECTB JUISl OMUCAHUS peajbHBIX MPOIECCOB U SABICHUH, TPHU

pelIeHnH 3a]a4 U3 APYruX y4eOHBIX IPEAMETOB

YMeHue onepupoBaTh MOHATHSIMU: ONPEIECICHUE, aKCUOMa, TeopeMa,
JI0Ka3aTeNIbCTBO; YMEHUE paclo3HaBaThb MCTUHHBIE U JIOKHBIC
BBICKA3bIBAHUs, NPUBOAUTH INPUMEPBI U KOHTPIPHUMEPHI, CTPOUTH

BbBICKA3bIBAHUA U OTPHUILIAHHA BBICKa3bIBaHHI

YMeHnue onepupoBarh MOHATHUAMU: HAaTypaJbHOE YHCIIO, MPOCTOE U
COCTABHOE YHUCIJIO, JEIMMOCTh HAaTypPaJIbHBIX 4YHCEN, IPU3HAKU
JeTUMOCTH, IeJI0€ YHUCII0, MOIYJb YUCIa, OOBIKHOBEHHAs poOb U
JecsITUYHas 1po0b, CTaHIAPTHBIM BUJ YKCIIA, pallMOHAILHOE YHCIIO,
UppalMoHAIbHOE YHUCIIO, apU(PMETUYECKUH KBaJpaTHBIM KOpEHbD;
YMEHHE BBINOJHATH JEHCTBUSL € UWCIAaMH, CpPaBHUBAaTh W
yHOpSA0YMBaTh 4YHCIA, MPEACTABIATH YWCIA HAa KOOPAMHATHOU
MPSIMOW, OKPYIJISITH YHCIIA; YMEHHUE JeJaThb MPUKHUAKY U OLEHKY

pe3yiibTara BBIUHMCIICHUM

YMeHue onepupoBaTh NOHATUSAMMU: CTEIIEHDb C LEIBIM II0KA3aTelIeM,
apudmeTnyecKkuil KBaipaTHbI KOPEHb, MHOTOUJIEH, alire0panyeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENeHHU
00JbIlle €IUHUIIBI; YMEHHE BBIMOJIHATH Pacu€Thl Mo GopMynam,
npeoOpa3oBaHusl IEIbIX, APOOHO-PALMOHAIBHBIX BBIPAKEHUH U
BBIPQXKEHUI ¢ KOPHIMU, Pa3JI0KEHHE MHOTOWICHA HA MHOXHUTENH, B
TOM YHCJIE C HUCMOJb30BaHUEM (OPMYNI Pa3HOCTH KBAJAPaToB M

KBaapaTa CYMMBbI U PA3HOCTH

YMmenue ONCprUpOBaATh MOHATUAMU: YHUCJIOBOC PABCHCTBO, YPABHCHUC

C OJHOM TEePEMEHHOH, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C




[IEPEMEHHON; YMEHUE PEIIATh JUHEHHbIC U KBAJpaTHbIC YPABHEHUS,
IpOOHO-pALlMOHAIbHBIE YPABHEHUS C OJJHOM NEPEMEHHOM, CUCTEMBI
JBYX JINHEWHBIX YPaBHCHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAlbHbIE HEPABEHCTBA C OIHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a1a4 U3 IPYTHUX IIPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE MCIIOIb30BaTh KOOPAUHATHYIO
NPSIMYI0 U KOOPJMHATHYIO IUIOCKOCTh Ul M300paKEHUsI PEeIICHUN

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHHe OnepupoBaTh MOHATHAMU: (GYHKIHS, TpadUK QYHKIIUH, HYIH
¢byHKINH, MIPOMEXYTKHU 3HAKOIIOCTOSHCTBA, IIPOMEXKYTKHU
BO3pAacTaHusi, yObIBaHHs, HaWOOJIbIIEE M HAMMEHbIICE 3HAYCHHS
GbyHKINNT; YMEHUE OIIEpUPOBATH [IOHATUSAMH: npsAmas
MPOTOPIIHOHATIBHOCTS, JIMHEHHAS QYHKINSA, KBaApaTH4Has QyHKIU,
oOpaTHass MPOMOPIHOHAIBHOCTh, Mapaboya, THrepOoIa; yMEHUE
ctpouTh rpadukd  GYHKIMHA, HCIOJB30BaTh Tpadukd st
OIPE/ICIICHUs] CBOMCTB IMPOIECCOB M 3aBHCUMOCTEH, JJIS PELICHHUs
3a7a4 U3 JPYrux y4eOHBIX MPEAMETOB M PEATbHON JKU3HHU, YMEHHE

BBIpaXKaTh GOpPMyJIaMH 3aBUCUMOCTH MEX/1y BETMUNHAMU

YMenmne ONCprupoBaThH IIOHATUAMMU: II0CJIEAOBATCIBbHOCTD,
apupmeTHyeckass U TeOMeTpUYecKas MpPOrpeccuu; yMEHHe
HCII0JIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEN, (POPMYIIBI CYMMBI U
o0I11ero 4jaeHa Mpu peleHuy 3ajad, B TOM 4MCie 3aJad U3 JIPyrux

Y4eOHBIX MIPEIMETOB U PEATLHOMN KU3HH

YMeHue pemars 3a7aun pa3HbIX THUIOB (B TOM YHUCIIE€ Ha MPOLIEHTHI,
JOJM WU 4YacTu, JIBUKEHUE, paboTy, LIEHY TOBapOB U CTOMMOCTH
MOKYIOK U yCIYT, HAJIOTH, 33JJa4i U3 00JIaCTH yIpaBlIeHHs TUYHBIMU
U CceMeWHbIMH (PUHAHCAMHU); YMEHHE COCTaBJIATH BbIPAXKECHMUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBbl II0 YCIOBHUIO 3aJauH,
UCCIIEI0BATh IIOJIY4YEHHOE PEIIEHUE U OLIEHUBATh IPaBI0N0100HOCTb

IMOJIYUYCHHBIX pPE3YyJIbTaTOB

YMeHue onepupoBath NOHATHAMU: (DUTYpa, TOUKA, OTPE3OK, MpsiMas,
Iyd, JI0OMaHas, yroi, MHOI'OYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEPEHHBII 51 PaBHOCTOPOHHHM TPEYroJIbHUKH,
NPSIMOYTOJIbHBIN TPEYroJbHHUK, MeIuaHa, OUCCEKTpHCa M BBICOTA

TPEYrolbHUKA,  YETHIPEXYrOJbHUK,  MapajuiesorpamM,  pomo,




IpsIMOYTOJIBHUK,  KBaJgpaT, Tpamenus; OKPYKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMH (UIypamu;
yYMEHUE pellaTh 3aJa4d, B TOM YHUCIIE U3 IIOBCEHEBHOW JKHU3HH, Ha
HaxO0)KJI€HHE F€OMETPUYECKUX BEIUYHMH C IPUMEHEHUEM U3YYEHHBIX

CBOWCTB (puryp u paxkToB

10

YMeHue omepupoBaTh MOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; NapaIIENTbHOCTh U MEPIECHAUKYISIPHOCTh NPSIMBIX,
yrojl MEXAYy HpSMbIMU, NEPIEHIUKYJSAP, HAKIOHHAs, IMPOEKIUs,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCUTEJIBHO TOYKH M NPSIMOM; YMEHHE PAaCHO3HABATh PABEHCTBO,
CUMMETPHUI0O U mojobue Guryp, mapamiesbHOCTh WU

NEPHNCHAUKYIIIPHOCTD IIPAMBIX B OKPYKAIOIIEM MHUPE

11

YMeHue omnepupoBaTh MOHATHSMM: JJUMHA, PAcCTOSHUE, Yroil
(BeIMUMHA yTJIa, CHHYC U KOCHHYC yIja TPeyroJIbHHKA), IUIOIA/b;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYXKAIOIEM
MHUpE; yMEHHUE MPUMEHATh (OpPMYyNbl MNEepUMETpa U IUIOLIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU U IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajlieenurea; yMEHUe NMPUMEHSITh PU3HAKU
paBEHCTBa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUUECKHE COOTHOLICHUS ISt

BBIYMCJICHUA OJINH, paCCTOHHI/II\/’I, TJIOIIAIeH

12

YMmenue wu3o0pakaTh IUIOCKME QUIYphl U UX KOMOHMHAIIMH,
MIPOCTPAHCTBEHHbIE (UTYPBl OT PYKH, C IOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMmenue OIICpHUPOBATH HOHATUAMU: HOPAMOYTroJibHasgs CHCTCMaA
KOOpauHaT, KOOpAWHAThl TOYKH, BCKTOp, CyMMa BECKTOPOB,
NPOU3BCACHUC BCKTOPAa HaA YHUCIO, CKaJIApHOC IIPOU3BCACHUC
BCKTOPOB, YMCHHC MCIIOJIB30BaTh BCKTOPbI W KOOPAWHATBI JJIA
NOpCACTABJIICHUSA NJAHHBIX U PCHICHUA 3a4a4, B TOM YHUCJIC U3 APYIrUux

Y4eOHBIX TIPEIMETOB U PEATLHOMN KU3HH

14

VYmMmenne OIICpHUPOBATHE IMOHATHAMMU: CTOJIOMKOBBIE U KpPYTOBEIC
auarpamMmbl, TaOJUIBI, CpeaHee apuMeTHUecKoe, MeAHuaHa,
HauOoJIbIlIee ¥ HAMMEHBIIIEEe 3HAYCHUS, pa3Max YUCIOBOTO Habopa;

yYMEHHUE U3BIEKaTh, MHTEPIPETUPOBATh U IMPeoOpa3OBHIBATH




nHpOpMaIMIO, TPEACTABICHHYI0O B Ta0NMLIAX W Ha JAMarpammax,
OTPa)KAIOILYI0 CBOMCTBA U XaPaKTEPUCTUKH PEAJIbHBIX IIPOLECCOB U
SIBJICHUM; YMEHHUE DPACIIO3HABAaThb W3MEHUYMBBIC BEIWYUHBI B

OKpY’KaroIllleM MHpe

15

YMeHHne omnepupoBaTh MOHITHSAMHU: CIYYAHHBIM OMBIT (CIy9alHBIN
HKCHEPUMEHT), JJIEMEHTApHOE COOBITHE (DIIEMEHTAPHBIH HCXOJ)
CIIy4aiflHOTO OIBITA, CIy4ailHOe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHUE HAaXOIUTh BEPOSITHOCTU CIIyYalHBIX COOBITHIA B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHUSMHU; YMEHHUE pelaTh
3aJa4d METOAOM OpPTraHW30BAaHHOTO Iepedopa W ¢ MCIOIb30BAHUEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OLIEHWBATh BEPOSTHOCTU PpEalbHbBIX
COOBITUI U SIBIICHUI, TOHUMATh POJIb MPAKTUUYECKH TOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITUH B OKpYXKaloOIleM MHUPE M B JKU3HU;
3HAKOMCTBO C TOHSATHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €TI0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMenue BbIOMpaTh MOAXOASIIMNA W3YYEHHBIH METOJ AJIs pEIIeHHUs
3a/1a4, IPUBOJAUTH MPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HH, PACIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKU
B HCKYCCTBE, OIMCHIBATH OT/CIIbHBIC BBIIAIOIINECS PE3YNIbTATHI,
MOJIyYE€HHBIE B XOJIe Pa3BUTHA MATeMaTUKHU KaK HAayKd, PUBOAUTH
MpUMEpPhl MAaTEeMAaTHYECKUX OTKPBHITUH W HUX aBTOPOB B

OTE€YECTBEHHOU U BCEMUPHON UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OI'3 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COJlepPKAHUS

1 Uucna v BBIYMCIICHUS

11 Harypanbuble u nensie ynucna. [lpusHaku 1eIMMoCTH HeNbIX YuCe

L OOBIKHOBEHHBIE W JIECATUYHBIE  APOOHM,  TPOLEHTH, OECKOHEUHBIE
' MepUOUUECKHe APOOU

13 PammonanbHbeie uncna.  ApuQMeTHYECKHe OmNepalnud C  palOHATbHBIMU
' YHCIaMU

14 JleiicTBuTenbHBIC Ynciaa. ApuQMETHUSCKHE OINEPAHHA C JCHCTBUTEILHBIMU
' YHCITaMU

L5 [TpuGnuxEHHbIC BBIYHMCICHUS, MpaBHJa OKPYIJICHHUS, NMPHUKHIKA M OLECHKA
' pe3yJibTaTa BEIYUCICHUM

2 AnreOpandecKkue BhIpaKEHUS

2.1 BykBeHHbIE BbIpaXKeHUS (BBIPAXKEHUSI C TIEPEMEHHBIMH)

2 Crenenp ¢ 1ensiM mokaszareneM. CTeneHb ¢ palMoOHANBHBIM TOKa3aTeJIeM.
' CBoiicTBa cTerneHu

2.3 MHorousneHsl

2.4 Anrebpanyeckas 1poob

25 Apudmernueckuil  KOpeHb ~ HaTypanbHOM  cremeHu.  JlelictBusa ¢
' apu(METHIECKUMH KOPHSIMH HATYPaJIbHOH CTETIEHH

3 VYpaBHEHUs U HEPABEHCTBA

31 Lenbie u apoOHO-panMoHanbHble ypaBHEHUs. CHUCTEMBl U COBOKYITHOCTH
' YPaBHEHUMU

30 Lenbie 1 apoOHO-paniMOHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEpPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 YucaoBble MOCIEI0BATEIbHOCTH

41 IlocnegoBaTensHOCTH, CITOCOOBI 3aJaHK ITOCIEN0BATEILHOCTEH




Apudmerndeckas u reomerpuueckas mporpeccur. Dopmysna  CIOXKHBIX

4.2
MIPOLIEHTOB
5 OyHKIIH
OyHKUA, cmocodsl 3amanus  GyHkuuH. ['paduk  dyakuun. OOIacTh
OTIpeIeNIeHUs] U MHOXKeCTBO 3HaueHuil pynkuuu. Hynmu ynakuuu. Ipomexytku
5.1 3HAKOIOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (PYHKIMH. MakCUMyMBbl U
MUHUMYMBbl QyHKuMU. HanGonbliee 1 HauMmeHbllee 3HaYeHHE (YHKIMU Ha
IIPOMEXKYTKE
6 KoopannaTsl Ha IpsSMOM U IJIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBbI KOOPAMHATHI Ha IIOCKOCTH
7 I'eomerpust
7.1 ['eomeTpuueckue GUrypsl 1 Ux cBOMCTBa
7.2 TpeyronpHuK
7.3 MHOroyroasHUKU
74 OKpy>KHOCTb U KpyT
7.5 W3MepeHne reoMeTpu4ecKux BeITHYUH
7.6 BexTops! Ha MII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

* Marematuka. ['eomerpusi: 7 - 9-e kimacchl: 6a30BbIi YpOBEHb: yueOHUK; 14-¢ uznanue,
nepepabdorannoe, 7-9 knacc/ Aranacsu JI.C., byryzos B.®., Kanomues C.b. u ap.,

AknmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUYUTEJIA

Martemaruka. ['eomerpusi: 7-9-e kiaccbl: 6a30BbIi YpOBEHb: YUeOHUK, 7-9 Kiacchl/ ATaHacsH
JI.C., Byty3oB B.®., Kanomues C.b. u apyrue, AkimonepHoe o0miectBo «3aarenscTBoO

((HpOCBeH_ICHI/IC»

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
1. Bu6nuoreka IIOK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/



PABOYAS TPOTPAMMA
(ID 6584748)

yueOHOro Kypca «BeposiTHOCTb M CTATHCTHKA)»

Uit oOy4aromuxcs 7-9 kimaccoB



MNOACHUTEJIbHAS 3AIINCKA

B coBpemeHHOM II(PPOBOM MUpPE BEPOSTHOCTH M CTATHCTUKA MIPHOOPETAIOT BCE OONBIIYIO
3HAUYUMOCTb, KaK C TOUKH 3pEHMsI IPAKTUYECKUX MPHIOKEHUMH, TaK U UX POJIM B 00pa3oBaHUM,
HE0O0X0MMOM KaKJOMy ueloBeKy. Bo3pacTtaer umcino npodeccuil, npu oBIaJeHUH KOTOPBIMU
TpebyeTcst xopomias 0a3oBas IMOArOTOBKAa B OOJACTH BEPOATHOCTH M CTATUCTHKH, TaKas
NOJArOTOBKA BaKHA ISl MPOJOJDKEHHs 00pa3oBaHus M Ui YCHEITHOW NpodecCHOHANbHOMI
Kapbephbl.

Kaxxiplii 4enoBeK IOCTOSHHO IPUHUMAET PEIICHHS Ha OCHOBE HMMEIOUIMXCS y HEro
JTAHHBIX. A 1711 0OOCHOBAaHHOTO TPUHSTHS PELICHHS B YCIOBUSX HEIOCTAaTKa MM HM30BITKA
uH(pOpMallMM HEOOXOJMMO B TOM HYHCJIE XOPOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHUYECKOE MBIIIIICHHE.

VIMeHHO MO3TOMY OCTpPO BCTajlla HEOOXOJUMOCTb CGHOPMHUPOBATH y OOy4aroIIUXCs
(YHKIMOHATIBHYIO TPAMOTHOCTH, BKJIIOYAIONIYI0 B Cce0S B KauecTBE HEOThEMIIEMOU
COCTAaBIISIIONICH yMEHHE BOCIHPUHUMATh M KPUTUYECKH AaHAIM3UPOBATh HH(OpPMAIHIO,
IpPEJCTAaBICHHYI0 B pa3IuYHbIX (opMax, IMOHMMATh BEPOATHOCTHBIA XapakTep MHOIUX
peabHbIX MPOLIECCOB U 3aBUCUMOCTEH, MPOM3BOAUTH IPOCTEHIIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4e€OHOM Kypc€ C OCHOBHBIMU NpHHLMIIAaMU cOOpa, aHainu3a |
NPEICTaBICHUS JaHHBIX W3 Pa3NU4HbIX chep KM3HM OOIIeCTBAa M TOCYAapCcTBa IMPHOOIIAET
oOyyaromuxcst K OOIIEeCTBEHHbIM HHTepecaM. 3yueHne OCHOB KOMOMHATOPUKU pa3BUBAET
HaBBIKM OpraHM3aluu nepedopa M MoJcyéTa YMCiIa BapUAHTOB, B TOM YUCIIE B NPHUKIATHBIX
3aJadax. 3HAKOMCTBO C OCHOBaMH TEOpHH TIpadoB co3qaéT MareMaTHYeCKUuil (QyHIaMeHT s
dbopMupoBaHUsg KOMIIETEHIIMM B oOnacth uHGOpMaTUKU U LUGPOBBIX TexHoJorui. Ilpu
U3y4YEHUM CTATUCTHUKH W BEPOSTHOCTH OOOTalaloTcs MpPeJCTaBICHHUs OOy4aromuxcs o
COBPEMEHHOM KapTHHE MHpa M METOJlaX €ro MCCIEO0BaHus, (GOPMHUPYETCs] MOHUMaHHUE POJH
CTaTUCTHKM KaK HCTOYHHMKA COLMAIbHO 3HAYMMOW HMH(GOpMAIMM U 3aKIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIUICHHUS.

B cooTBeTcTBHMM C JTaHHBIMU LIENSMHU B CTPYKTYpPE MPOrpaMMBbl y4eOHOTO Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOIO OOIIEro oOpa3oBaHMs BbIIEIEHBI CIIEAYIOLIHNE
coJiepKaTenbHO-MeToauueckue  JuHMM:  «[IpencraBieHne  NaHHBIX W ONMCATENIbHAs
CTaTHCTHKa», «BeposTHOCTb», «INeMEHThl KOMOMHATOPUKNY,

«BBeznenue B Teopuio rpaoBy.

Conepxanne nunuM «lIpeacraBieHne TaHHBIX W OMMCATENIbHAS CTATUCTHKA» CIY)KUT
OCHOBOH 11 (hOPMUPOBaHMS HABBIKOB pabOTHI ¢ MH(POPMAIIMEH: OT YTEHUS] U MHTEPIpETALUH
uH(popMmaluu, MpeAcTaBICHHOW B Tabmuiax, Ha auarpamMmax u rpadukax, g0 cbopa,
MIPEJICTaBICHUS U aHAIM3a IaHHBIX C UCMOJIb30BAaHUEM CTaTUCTUUYECKUX XapaKTEPUCTUK CPEIHHUX
U paccenBaHus. Paboras ¢ JgaHHbIMM, oOOyd4arolmiumecss — y4darcs ~— CUMTBIBaTh |
UHTEPIPETUPOBATh JaHHBIC, BBIIBUIATbh,

apryMEHTUPOBAaTh M KPUTUKOBATh NPOCTEHINME TUMOTE3bI, Pa3MBIIUIATh Haa (hakTopamu,
BBI3BIBAIOIIMMH HM3MCHYMBOCTHb, U OLCHHWBATH HMX BJIIMAHUC Ha pacCMAaTpUBACMBIC BCIIMYUHBI U
IIPOLIECCHI.

NHTyWTHBHOE  MpeACTaBI€HHWE O  CIYy4YalHOM  M3MEHYMBOCTH,  MCCIIEJOBAHUE
3aKOHOMEPHOCTEW M TEHJEHIIMI CTAaHOBUTCS MOTHBUPYIOLIEH OCHOBOW JJIsI M3YYEHHS TEOPUU
BepOHTHOCTefI. Bonpiioe 3HaueHne HMEIOT MPAKTUYCCKUC 3adaHusA, B YACTHOCTHU OIIBITBI C
KIIAaCCUYCCKUMU BCPOATHOCTHBIMH MOJCIIAMU.

[TonsiTHEe BEPOSATHOCTH BBOAMTCS KaK Mepa MPaBIOMOI00MS CiiydaitHOro coObrTus. [lpu
M3YYEHUU y4eOHOro Kypca 00ydaromuecss 3HaKOMATCS ¢ MPOCTEHIINMU METO/IaMU BBIYHCIICHHUS
BCpOHTHOCTeﬁ B CHy‘I&fIHBIX SKCIICPUMCHTAX C PABHOBO3MOXKHBIMHA 3JICMCHTAPHBIMU UCXOJaMU,
BCPOATHOCTHBIMU 3aKOHAMH, MO3BOJIAOIIWUMU CTAaBUThL W PCHIATH 60.]166 CJIOKHBIC 3aaa4u. B



yueOHBIH KypC BXOAST HayallbHbIC MPEACTABICHUS O CIy4yalHBIX BEIMYMHAX M MX YHCIOBBIX
XapaKTepUCTHKAX.

B paMkax yueGHOTro Kypca OCyIIeCcTBISIETCS 3HAKOMCTBO 00YJaIOIINXCsl C MHOKECTBAMU U
OCHOBHBIMH OIE€pallMIMHU HaJl MHOXKECTBAMH, PACCMATPUBAIOTCS NPUMEPHI MPUMEHEHHUS s
pellleHuss 3aJad, a TaKKe HCIOJb30BaHHSA B APYTUX MaTeMaTHYECKUX Kypcax M y4eOHBIX
npeaMerax.

B 7-9 xnaccax umsywaercsi ydeOHBI Kypc «BeposSTHOCTP M CTaTUCTHKA», B KOTOPBIA
BXOJAT paznensl: «[IpeacraBienue JaHHBIX U OMKcaTeNbHAs CTATUCTHKAY,

«BeposTHOCTEY, «DIIeMEHTHI KOMOMHATOPUKHY, «BBeeHue B TEOpHIo rpadony.

Ha msyuenue ydyeObHoro kypca «BeposTHOCTH M craTucThUKa» oTBoauTcs 102 dvaca: B 7
kiacce — 34 gaca (1 gac B Henenmo), B 8 kinacce — 34 yaca (1 yac B Henenmo), B 9 kimacce — 34 vaca
(1 gac B HEnEIIO).



COJAEP)KAHUE OBYYEHUA

7 KIIACC

[IpencraBienure naHHBIX B Buie TaOmul, aAuarpamM, rpaduxoB. 3amojiHEHHWE TaOJHIL,
YTEHHUE U MMOCTPOCHHUE auarpamm (CTOJOMKOBBIX (CTOIOUYATHIX) U KPYroBbIX). UTeHue rpadukon
peanbHBIX TporeccoB. M3pneuenne uHpOpManuy U3 JUarpaMM W TaONUI], HCIIOJIb30BAaHHE H
UHTEpIPETALNS TaHHBIX.

OnucarenpHasi CTaTUCTHUKA: CpeAHEe apu(pMETHUECKOoe, MelMaHa, pa3Max, Haubosbliee 1
HauMEHbIlIee 3HaYEHUs] HA0opa YUCIIOBBIX TaHHBIX. [IpuMepsl ciydaliHON U3MEHUYUBOCTH.

CrnyuailHblll SKCIIEPUMEHT (OMBIT) U cllydaliHOe coObITuE. BeposTtHOCTh M yacTtoTa. Poib
MaJIOBEPOATHBIX M MPAKTHUYECKU JTOCTOBEPHBIX COOBITHII B mpupoie U B obmiectBe. MoHeTa u
UrpanbHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pedbpo. Crenenp BepiuHbl. Yucio pédep U cyMMapHasi CTCTICHb BEPIITUH.
[TpencraBnenne o cesizHoctu rpada. Llenu m nukiel. [lytu B rpadax. O6xox rpada (ditnepos
nyTh). [Ipencrasnenue o6 opueHTHpoBaHHOM Trpade. Pemenue 3anau ¢ momonibio rpados.

8 KIIACC

[IpencraBnenne NaHHBIX B BHJIE TAOIUI, AHArpamMM, TpaduKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBA, IOJAMHOXecTBO. Omnepanuu HajJg MHOXECTBAMMU:
oObeMHEeHHe, IepecedyeHue, jgonoigHeHue. CBoHCTBa omepauuii  HaJg  MHOXKECTBaMM:
IIEPEMECTUTENIBHOE,  COYETATECNIBHOE, PACIPENEIUTENIBHOE, BKIOYeHUs. Mcnonb3oBaHue
rpauueckoro npeacTaBIeHUs MHOKECTB JJIsl ONMMCAaHUs PEAJbHBIX MPOIECCOB U SIBICHUN, IIpU
peLICHUH 3a/1ay.

N3mepenne paccenBaHus NaHHBIX. JlACIIEpCUs M CTaHIAPTHOE OTKJIOHEHUE YHUCIOBBIX
HaOopoB. /lnarpamma paccenBaHusl.

DOnemMeHTapHble COOBITHS cCiydaiiHOro ombiTa. CoywaitHele coObiTHs. BepositHocTH
coObITHil. ONBITHI ¢ PaBHOBO3MOXKHBIMU 3JE€MEHTapHBIMU COOBITUAMHU. CiaydalHBIA BBIOOD.
CBsi3b MEXJy MaJlOBEpOSATHBIMU M TMPAKTUYECKU JIOCTOBEPHBIMH COOBITUSMHU B HPUPOJE,
oOLIeCTBE U HayKe.

JlepeBo. CBolicTBa 1epeBbEB: €IMHCTBEHHOCTh IyTH, CYIIECTBOBAHUE BUCSUEH BEPIIMHBI,
CBSI3b MEXJly UYHMCIIOM BepIIMH U yuciaoM pédep. IlpaBuino ymHoxkeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[IpotuBononoxusle coObiTUs. Jnarpamma Diinepa. OObeauHEHHE U IEepecedeHHe
coobiTuil. HecoBmecTHble coObiTHs. Dopmyrna CIOXKEHHS BEpOATHOCTEH. YciloBHas
BepOATHOCTb. [IpaBuno ymHoxenus. HezaBucumble coObiTus. [lpencraBieHue SKCIepUMEHTa
B BHIE JepeBa. PemieHwe 3agad Ha HaxOXKJIECHHE BEpPOSITHOCTEM € IIOMOINBIO JIepeBa
CIIy4allHOTO SKCIIEpUMEHTA, JAuarpamm Duiepa.

9 KJIACC

[IpencraBienue NaHHBIX B BHUJIE TaOMUI], [UarpaMM, rpaduKOB, HHTEPIIPETALNS TaHHBIX.
UreHue U MOCTpOeHUE Ta0IHII, AUArpaMMm, TpahUKOB MO PEATbHBIM JTaHHBIM.

[TepectanoBku u ¢akropuan. Codyetanuss U 4uCIO codeTaHuil. TpeyronpHuK Ilackars.
Pemenue 3aa4 ¢ ucnosb30BaHuEeM KOMOMHATOPUKH.

I'eomerpuueckas BepossTHOCTh. CirydaiiHbIii BBIOOp TOYKM M3 (PUTYpHl HA ITUIOCKOCTH, U3
OTpe3Ka U U3 Iyr'¥ OKPY>KHOCTH.

Ucneiranue. Yenex u Heynada. Cepus UCHBITaHUM 10 nepBoro ycnexa. Cepusi UCIbITAHUM



bepuymnu. BepostTHOCTH COOBITHIT B cepun UcTibITaHUK bepHyu.

CrnyyaitHas BeIMYMHA M paclipelielieHHe BeposTHOCTed. MaremaThueckoe OXHIaHue U
nuctiepcusi. [IpuMepsl MaTeMaTHYECKOTO OXHUAAHUS KaK TEOPETHUYECKOTO CPEIHEr0 3HAUYCHUS
BENTMYMHBI. MaTeMaTH4YecKoe OKUJAHUE U JUCTIEPCHS CIyYalHOW BEJTUYMHBI «YUCIIO YCIIEXOB B
cepuu ucnbpiTaHui bepHysum.

[TonsiTue o 3akone Oonplux yrcen. Mi3MepeHue BEepoSITHOCTEH ¢ MOMOIIBI0 4acToT. Poib
¥ 3HaUCHHE 3aKOHA OOJBIINX YHCEN B IPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTD U CTATHCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Ppe3yJIbTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca «BeposTHOCTh u

CTaTUCTUKA» XAPAKTEPU3YIOTCS:

1) NMaTPUOTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K MPOLLIOMY M HACTOALIEMY POCCUMCKOM MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKEHHSIM PpPOCCHMUCKMX MATEMaTUKOB M POCCUHCKOU
MaTE€MaTUYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKaX U MPUKIAIHBIX
chepax;

2) IrPas’kKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peau3alllil €ro Ipas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPaKIAHCKOTO OOIIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0O0CYXXJICHUIO ITHYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTHUYESCKUM NPHUMECHEHHUEM JIOCTHIKCHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX ITPUHLIMIIOB B JEATEIIbHOCTH YUYEHOTO;

3) TpynoBoe BocnuTaHue:

YCTaHOBKOM Ha AaKTHUBHOE Y4YacTHUE B DPELUIECHUU IPAKTHUECKHUX 3a7ad MaTeMAaTHYECKOH
HalpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOro 0O0pa3oBaHUs HA NPOTSHKEHUH BCeil
KHU3HU Ul YCHEIHONW NpoQecCHOHAIbHON eSTeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHJMBUIYaJbHOW TpaeKTOPUU OOpa3oBaHUS H
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) scTeTnyeckoe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAILHOMY M 3CTETHYECKOMY BOCHPHATHIO MATeMaTHYECKHX
00BEKTOB, 3a/1a4, PELIEHHH, PACCYKIECHUH, YMEHHIO BUIETH MATEMATHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) nenHocTH HAY4HOrO MO3HAHMS:

OpHEHTAaIel B JIEATETbHOCTH HAa COBPEMEHHYIO CHUCTEMY HayuyHBIX MpeACTaBIeHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJNOBEKa, NPUPOAbI M OOIIECTBa, MOHUMaHUEM
MaTeMaTHYeCKOM HayKH Kak cgepbl YelOBEYECKOW esTeIbHOCTH, ITAlloB €€ pa3BUTHI U
3HAYUMOCTH JUIsl Pa3BUTHUS LMBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTHKU U MaTeMaTH4eCKON
KyIbTYpOH Kak CpEJICTBOM TIIO3HAHHUS MHUPA, OBJAJEHUEM TMPOCTEUIIMMH HaBbIKAMU
MCCIIEI0BATEIBCKOM 1EATEIBHOCTH;

6) dusmueckoe BocrmuTaHue, (GOPMHUPOBAHHE KYIBTYPHI 30POBbS M IMOIHMOHAILHOTO
OJ1aronoIy4us:

TOTOBHOCTBIO TNPHUMECHATbL MATCMATHUYCCKHUE 3HAHUA B MHTEPECAX CBOCTO 310pPOBbA,
BEJICHUS 3JI0POBOTO 00paza *KHU3HH (310pOBOE MHUTAHUE, COATTAHCUPOBAHHBIA PEXHUM 3aHATUN U
OTIbIXa, peryispHas (usnueckass aKTMBHOCTb), C(OPMHPOBAHHOCTHIO HaBblKa pedIieKcuH,
NPU3HAHNEM CBOETO IpaBa Ha OIINOKY M TAKOTO e MIPpaBa JIPyroro 4eIoBeKa;

7) sKoJI0THYECKOE BOCTIHTAHME:

OpHCHTaIMell Ha MPUMEHEHWE MaTeMaTWYeCKUX 3HAHWU U peuleHUs 3aaad B 001acTh
COXPaHHOCTH 0pr>1<a}0mei/'1 CpcAabl, IUIAHUPOBAHHA TIIOCTYIIKOB H OICHKH HX BO3MOXHBIX
MOCJICICTBHIA UIsI OKPY’KAaIOMIeH Cpeibl, OCO3HAaHHEM TJI00AIBHOTO XapakTepa 3KOJIOTHYECKHX
npo0JIeM U yTeH UX PEIICHHUS;

8) amanTanus Kk H3MeHAIOIMMCES YCJIOBUAM CONMAIBLHOI M IPUPOIHOIL CpebI:



TOTOBHOCTBIO K JICHMCTBUSM B YCJIOBMSIX HEONPEIECIEHHOCTH, NMOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IPAKTUYECKYIO JCSATEIBHOCTb, B TOM YHCJIE YMEHUE YUUTBHCS y OPYIHX
Jro/ied, MpUOOpeTaTh B COBMECTHOW JESITEIbHOCTH HOBBIC 3HAHMS, HAaBBIKM M KOMIETCHIIH U3
OIIBITA IPYTUX;

HE00XOAUMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HAHWM, B TOM 4ucie GopMyIUpoBaTh UICH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SABJICHMUAX, B TOM UYHUCIIE paHEEe HEU3BECTHBIX, OCO3HABAThH
Jne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHCE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYAllMIO, BOCIPHHHUMATh CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TPEOYIOIIMN KOHTpMEp, KOPPEKTHPOBATh NPUHUMAEMble pPELICHUS HU
neicTBus, GopMyJINpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTebHBIE  yHHUBepcajbHble  Yy4uyeOHble  JeilicTBHSA

Ba3oBble Jiornueckue 1eicTBHA:

e BBIBIATH M XapaKTEPHU30BATh CYIIECTBEHHbIE NMPHU3HAKW MATEMAaTUYECKUX OOBEKTOB,
MNOHSTUM, OTHOIIEHUN MEXIY IOHATUAMHU, (OPMYIUPOBATH OIPEAEICHUS MOHSATUMH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCH(HUKAIINNA, OCHOBAHHUS I 0000IIeHUS 1
CpPaBHEHUS, KPUTEPUHU ITPOBOAUMOIO aHAIIN3A;

® BOCIPUHHUMATH, (POPMYIUPOBaTH M MPEOOPa3OBHIBATH CYXKACHUS: YTBEPIUTEIbHBIC H
OTpULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHbIE;

e BBUIBJIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NMPOTUBOpEUHUs B (akTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKACHUSAX, NpeasaraTb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

e pa3buparh JOKa3aTEeIbCTBA MATEMATUUECKUX YTBEP)KICHUN (IPSAMbIE U OT IPOTUBHOTO),
IIPOBOJAMTH CAMOCTOSATEIBHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTUYeCKUX (DaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, TIPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BBIOMpaTh cHoco0 pemieHHs ydeOHOW 3anayM (CpaBHUBAThb HECKOJBKO BapHAaHTOB
peleHus, BeIOMpaTh Haubosee MOAXOIAMIUNA C YyYETOM CaMOCTOSITEIBHO BBIJECIEHHBIX
KpUTEPUEB).

Ba3zoBble ucciiegoBarebcKue 1eiCTBUSA:

® UCMOJB30BATh  BONPOCHI  KaK  HCCIIEAOBATENbCKUH  MHCTPYMEHT  IO3HAHUS,
(bopMyIUpOBaTh BOIPOCHI, PUKCUPYIOLINE MPOTUBOpPEUHE, MPOOIEMY, CAMOCTOSITEEHO
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATh TUIOTE3Yy, apryMEHTUPOBATh CBOIO
MO3UIUI0, MHEHHUE;

e MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHYy HECIIOKHBIA 3KCIIEPUMEHT,
HEOOJbIIOE HCCIIEOBAHUE 110 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

e camocToATeNbHO  (opMynupoBaTh O000OIIEHHMS W BBIBOJBI IO  pe3ylbTaTam
NPOBEAEHHOTO HAONIONEHUs, UCCIEIOBaHUS, OLEHHUBATH JOCTOBEPHOCTh IOIYYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 000OIICHHMIA;

e [IPOrHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, & TAKKE BBIIBUTAThH MPEAIOIOKEHHS
0 €ro pa3BUTUH B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmeii:



BBISIBJIATh HEJOCTATOYHOCTD U U30BITOYHOCTh HH(POPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIS
peILIeHNUs 3a]a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATH3WPOBATh W HHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpAaTh (OopMy IpeACTaBICHUS WH(OPMAIMK U WILIIOCTPUPOBATh pellacMble 3a/1a4u
cXeMaMH, AuarpaMMaMu, HTHOHU rpadukoil 1 uX KOMOMHAIIUSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, MPEUIOKECHHBIM yYUTEIEM WIH
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelcTBUs:

BOCIPUHHUMATh M (OPMYIHPOBATH CYXKJICHUS B COOTBETCTBHM C YCIOBHSAMH U IEISIMU
oOmieHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTb CBOI TOYKY 3pPEHUS B YCTHBIX H
NMCBMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS 10 XOJY PEIICHHs 3aJadl, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B XO7Ie 00CYXKICHHUS 33JaBaTh BOIPOCHI 10 CYIIECTBY O0CYKAaeMOU TeMBbI, IPOOIEMEI,
penraeMoi 3a1auu, BBICKA3bIBaTh WJEH, HAIIEJICHHBIC HA OUCK PEIICHUs, COMIOCTABIATh
CBOM CYXXICHHS C CY)KICHHUSIMH IPYTUX YYACTHUKOB JIUAJIOTa, OOHAPYKUBATh Pa3IHiue U
CXOJICTBO TIO3WMIIMH, B KOppeKTHOH (opme QopmynupoBaTh paszHOTIacus, CBOH
BO3PaKEHHUS;

NPE/ICTAaBIATh PE3YNbTAThl PELICHUS 33/1a4d, SKCIICPUMEHTa, UCCIENOBAaHHs, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4ETOM 3a/4ad NPE3CHTAlMH |
0COOEHHOCTEHN ayAUTOpUH;

NOHUMATh ¥ MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON ¥ MHAMBUIAYaJIbHOIN pabOThI pH
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

NPUHUMATD II€TThb COBMECTHON NESATEIHbHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThl, pactpenensiTh BUIbI pabdoT, JOrOBApUBATHCS, 0OCYKIATh MPOIECC U PE3YIbTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B IPYMIOBBIX (hopmax paboThl (00cykaeHNss, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOM JIEHCTBUS
C IpYIMMHU YI€HaMH KOMaH[bI, OLIEHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIWI MPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PerJIHTI/IBH])Ie YHUBEpPCAJIIbHBIC y‘leﬁl—lble JedcTBUA

Camoopranm3anms:

CaMOCTOATENIbHO COCTAaBIIATH IJIaH, IrOPUTM pPEIIeHUs 3adaud (WA €ro

4acTh), BBIOUPATh CMOCOO PEIICHHS C YIETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUA C YIETOM
HOBOU WH(pOpMAITUH.

CﬂMOKOHTpOJ’Ib, IMOLMOHAIbHBIA HHTEJJIEKT:

BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS TpoIlecca U pe3yiabTaTa perieHUs
MaTeMaTUYeCKOU 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPH PELICHUU 33Jaud, BHOCHUTH
KOPPEKTUBBI B AESITENLHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAaWJEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa JEATEIbHOCTH MOCTABICHHOM IENU U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTHKCHUS WIIK HETOCTHKEHUS LEIH, HAXOAUTh OIMOKY, AaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIbTATbBI

K konmy oOyuenuss B 7 kJjiacce OOYdYaOLIMICA MOJNYYUT CIEAYIOIIUME MpPEAMETHBIC
pe3yibTaThl:

Yurate uHpOpMAIMIO, MPEACTAaBICHHYI0O B TaOiauIlaxXx, Ha AMAarpaMMax, MPeICTaBisaTh
JIaHHBIE B BHJIC TAOJIMI, CTPOUTH JMArpaMMbl (CTOJOMKOBBIC (CTOIOYATHIE) U KPYrOBBIE) IO
MacCUBaM 3HAYECHUM.

OnucelBaTh M HHTEPIPETHPOBATh PEAbHBIE YMCIOBBIE JIaHHBIEC, INPEACTABICHHBIE B
TabnuIax, Ha JuarpaMmax, rpadukax.

Hcnonws3oBarh [Uisi ONUCAaHUS JAHHBIX CTAaTUCTUYECKHUE XapaKTEPUCTHKU: CpeIHEe
apudMeTHuecKoe, MeuaHa, HauOoJbIllee U HAUMEHbIIee 3HAYCHUS, pa3Max.

Nwmets mpencraBieHue O clydyailHOM W3MEHYMBOCTU Ha MpUMeEpax IeH, (PU3UYeCcKHX
BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh MPEJICTABIEHHE O CTATUCTUYECKOU
YCTOMYUBOCTH.

K xonmy oOydenus B 8 kiacce oOydaromwuiicss MOJIYYUT CIEAYIOIIUE MpeIMETHBIC
pe3ynbTaThl:

W3Bnekatb u mpeoOpa3zoBeiBaTh HHGOpPMAIUIO, MPEJICTAaBICHHYIO B BHUAE TaOJHII,
ayarpaMmm, rpauKoB, PEICTABISATE JaHHBIC B BHJIE TAOJHUI, TUarpaMM, TpaduKoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUUECKUX MOKA3aTeIel: CpeAHUX 3HAYCHU U Mep
pacceuBanus (pa3mMax, JUCTIEPCHUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHI UMCIOBBIX 3HAYCHHUH U YaCTOTHI COOBITUM, B TOM YHKCIIE IO Pe3yabTaTam
W3MEPEHUI U HAOIIOICHUH.

HaxomuTh BEpOSTHOCTM CIydyallHBIX COOBITUH B  ONBITaX, 3Has BEPOSITHOCTH
DIIEMEHTApHBIX COOBITUH, B TOM YHCIE B OIBITaX C PaBHOBO3MOXXHBIMU 3JEMEHTAPHBIMU
COOBITHSIMH.

Hcnonp3oBarh rpaduyeckue MOJENM: JIEPEBO CIy4YailHOrO SKCIIEPUMEHTA, Juarpammbl
DOlinepa, ynciaoBas mnpsmasi.

OnepupoBarh MOHATUSIMH: MHOKECTBO, IOJMHOXECTBO, BBINOJIHATh ONEpPAlUA HaJ
MHOXECTBaMU: O0bEJMHEHHUE, MepeceuyeHue, IOMOJHEHNEe, ePEUnCIiATh JIEMEHThl MHOXKECTB,
IPUMEHSTh CBONCTBA MHOXKECTB.

Hcnonb3oBath rpaduueckoe MNpeACTaBIEHUE MHOXKECTB U CBSI3€H MEXIy HUMH IS
ONHKCaHMs TPOLIECCOB U SABJICHWH, B TOM YHUCIIE NPU PELICHUM 3ajad W3 JPYIHX Yy4eOHBIX
IIPEIMETOB U KYPCOB.

K xonmy oOydyenuss B 9 kJiacce OOYYArOIIMICS TOMYYUT CICAYIOMHUE TPEIMETHBIS
pe3ynbTaThI:

W3BnekaTh 1 mpeoOpa3oBbIBaTh HHGOPMAIIHIO, IPEICTABICHHYIO B PA3THUHBIX UCTOYHUKAX
B BUJE TaOuuil, auarpamMm, rpadukoB, MPEACTaBIATh NaHHbIE B BUAE TaONUIl, IUarpamw,
rpadpuxoB. Pemarh 3amauM  OpraHuM30BaHHBIM MEepedOpOM  BapUAaHTOB, a TaKXKe C
MCIOJIb30BaHNEM KOMOMHATOPHBIX MPABHII U METOJOB.

Hcnonb30BaTh onucarenbHble XapaKTEPUCTUKU JJI MACCUBOB YHMCIIOBBIX JaHHBIX, B TOM
YUCJIE CPEHUE 3HAYEHUS U MEPBl pACCEUBAHMSL.

HaxoauTh 4acTOThl 3HaYEHUH U 9aCTOTHI COOBITHSI, B TOM YHCIIE MOJIb3YACh pe3ylbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOIFOACHUIA.

HaxomuTth BeposATHOCTH ciay4yallHBIX COOBITMH B HM3YyYEHHBIX OINbBITaX, B TOM YHUCIE B
OTbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMHU, B CEPUSIX UCIBITAHUN IO TMEPBOTO
ycrexa, B CepusaxX UCIbITaHUu! bepHyim.

HMets npeacTaBiaeHue o CiydaliHON BEJIMYMHE U O PACIIPEIEICHUN BEPOITHOCTEM.

Nwmets mipencraBieHre O 3aKOHE OOJIBIIMX YKCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B MPUPOJAE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHMUE 7
KJIIACC

KoanuectBo 1yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/m Konrpoabusie | IIpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypchbl
bu6mmoteka [IOK
1 I1 7 2
PEACTARIICHHE JAHHRX https://m.edsoo.ru/7f415fd
c
2 OrnmcaTenpHas CTaTUCTHKA 8 1 bubmorexa [IOK
https://m.edsoo.ru/7f415fd
c
bu6mmoreka [IOK
3 C i 6 1
YA HEMETHHEOCTR https://m.edsoo.ru/7f415fd
c
bu6mmoreka [IOK
4 B 4
BEJICHIE B TEOPHIO rpaon https://m.edsoo.ru/7f415fd
c
5 BeposiTHOCTB M yacToTa CIIy4aliHOTrO 4 1 bubnnorexa [HOK
COOBITHS https://m.edsoo.ru/7f415fd
c
. bubmuoteka [JOK
6 O000611eHE, CHCTEMATH3a 3HA 5 2
HHICHHE, CHETCMATHIAMIA SHAHH https://m.edsoo.ru/7f415fd
c
OBUIEE KOJIMYECTBO YACOBIIO 34 2 5

I[TPOI'PAMME
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8 KIIACC

Ne i/

HaumeHoBaHue pa3aesioB H TeM
NMPorpaMmbI

KoaunuecTBO 4acos

Bcero

KonTposbHbIe
padoTsbI

IIpakTH4eckune
padoThbI

JIeKTPOHHbIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchbl

[ToBTOpEeHnue kypca 7 xinacca

bubnuoreka [JOK

https://m.edsoo.ru/7f417fb
2

OnucarenpHas CTaTUCTHKA. PaccenBanue
JTAHHBIX

bubnuorexa [JOK

https://m.edsoo.ru/7f417fb
2

MuoxectBa

bubmuorexa [JOK

https://m.edsoo.ru/7f417fb
2

BeposiTHOCTB Clty4aitHOTO COOBITHS

bu6nmmoteka [IOK

https://m.edsoo.ru/7f417fb
2

Beenenue B reoputo rpadon

bu6mmoteka I[IOK

https://m.edsoo.ru/7f417fb
2

CrnyqaifHple COOBITHS

but6mmoreka [JOK

https://m.edsoo.ru/7f417fb
2

O060011IeH1E, CUCTEMATA3AIINAS 3HAHUIN

but6mmoreka [JOK

https://m.edsoo.ru/7f417fb
2

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

34
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9 KJIACC

HanmenoBaHue pa3iesioB U TeM
Ne i/
NMpPorpaMmbI

KoaudecTBO 9acoB

Bcero

KouTtpoJsbHbIe
padoThbI

IMpakTHueckue
padoThbI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBartejibHbIE

pecypcsl

1 [ToBTOpeHwue kypca 8 kiacca

bubmnoreka LIOK

https://m.edsoo.ru/7f41a30
2

2 DeMeHThl KOMOMHATOPUKA

bubmnoreka LIOK

https://m.edsoo.ru/7f41a30
2

3 I'eomerprueckast BEpOSTHOCTh

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a30
2

4 Hcnbrranus beprymm

bu6mmorexa [IOK

https://m.edsoo.ru/7f41a30
2

5 Cnyyvaiinas BeIMYMHA

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a30
2

6 O0600611eH1Ee, KOHTPOJIb

10

Bbu6nmmoreka [JOK

https://m.edsoo.ru/7f41a30
2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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MMPOBEPAEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOH
OBPA3OBATEJLHOM ITPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
5 BepositHOCTh M cTaTucTHKA
Yurath wuHGpOpMAIMIO, TPEACTABICHHYIO B  TaOnuIax, Ha
51 auarpamMmax, IpeACTaBJIATh JaHHble B BHJE TaOIMI, CTPOUTh
JrarpaMMbl (CTOJIOMKOBEIE (CTONI0YATHIE) M KPYTOBBIE) 10 MACCHBAM
3HAYEHUN
59 OnucelBaTh U HMHTEPHPETUPOBATH PEAIBHBIE YHCIOBBIE IAHHBIC,
IIpeJCTaBICHHbIE B TA0IMIIAX, HA JUarpaMMmax, rpadukax
Hcnonp3oBare Al ONMCAHMSA — JAHHBIX  CTATHMCTUYECKHE
5.3 XapaKTepUCTUKH: cpeHee apudmMeTrnueckoe, MeinaHa, HauooblIee
U HauMEHbILIEE 3HAYCHMs], pa3Max
HNmerts npencrasieHue O CiaydyalHOM M3MEHYMBOCTH Ha IIPUMEpPAX
5.4 1eH, (U3NYEeCKUX BEJIWYHMH, aHTPOIIOMETPUUYECKHX JAHHBIX, UMETh
MIPEACTABJICHUE O CTATUCTUYECKON YCTOWYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpOBepPsIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJjbTara
5 BeposTHOCTB U cTaTnCcTHKA
W3BnekaTh U npeoOpazoBbIBaTh MH(OPMAIHMIO, TPEACTABICHHYIO B
5.1 BUJIe TaONIUI, AUarpamm, rpauKoB, MPeJCTaBIATh JaHHBIE B BHJIE
TabmuL, Auarpamm, rpaduKkoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTesei:
5.2 CpeIHUX 3HAUYE€HUNW W Mep pacceuBaHus (pa3max, TUCHepcus u
CTaHJapTHOE OTKJIOHCHHE)
53 HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUH M 4aCTOThI COOBITUH, B TOM
YHUCJIE 110 pe3yJIbTaTaM U3MEPEHUI 1 HAOII0ACHUIA
HaxoauTe BepOSATHOCTH CiydallHBIX COOBITHI B ONbBITax, 3Has
5.4 BEPOSITHOCTH SJIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU




55 Hcrnonb3oBate  rpaduveckue  MOJENH:  JIEPEBO  CIIYYAHOTO
' JKCIEPUMEHTA, AUarpaMMbl JUJIEpa, YUCIOBAs IpsMast
OnepupoBarh MOHATUSMHU: MHOXECTBO, IIOJMHOYXECTBO; BBIIIOJIHAThH
56 OlepalMy HAJ MHOXKECTBAMH: OOBEIWHEHHE, IepeceueHue,
' JIOTIOJIHEHUE; TEPEUYUCIIATh 3JIEMEHThl MHOKECTB, NPUMEHATH
CBOMCTBa MHOKECTB
Hcnonp3oBarh rpadguueckoe MpeACTaBICHUE MHOXKECTB U CBs3EH
5.7 MEXKy HUMHU JIJIs1 OMCaHUs IPOLIECCOB U ABJICHUI, B TOM YHCIIE ITPU
pElIeHNH 3a/1a4d U3 APYTuX Y4eOHBIX IPEIMETOB U KypCOB
9 KJIACC
Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepPSIEMOro
o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJjbTara
5 BeposiTHOCTB M cTaTucTHKa
W3Bnekats u npeoOpa3oBeiBaTh WH(GOPMALIKIO, TPEACTABICHHYIO B
5.1 pPa3IUYHBIX HMCTOYHHKAX B BHUAC TaONHI], JWarpaMM, rpaduKoB,
MIPE/ICTaBIATh JaHHBIE B BUE TAOMUII, TUarpamm, rpaduxkos
5 9 Pematp 3amaun opraHu30BaHHBIM IEpeOOPOM BAPHAHTOB, a TAKXKE C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX MPAaBUII U METO/I0B
Hcnonp30BaTe  onucaTrenbHble  XapaKTEPUCTHKU JUII  MAaCCHUBOB
53 YHUCJIOBBIX JAHHBIX, B TOM 4HCIE€ CpEIHHE 3HAu€HUs U Mepbl
paccenBaHus
54 HaxoauTh 4yacTOThl 3Ha4eHMH M YACTOThI COOBITHS, B TOM YHCIIE
' MOJIb3YACh pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI
HaxoauTh BeposTHOCTH ciy4yallHBIX COOBITHM B M3YYEHHBIX OIBITAX,
55 B TOM YHCII€ B ONbITaX C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
' COOBITUSIMH, B CEpUSX HCIBITAHUN 10 MEPBOro ycmexa, B Cepusix
ucnbITaHui bepHymm
56 HNmets nipeacraBiieHUe O CIIy4alHOW BEIMYMHE U O PACTIPEICICHUN
' BEPOSATHOCTEMN
Hwmetsb npencTaBiieHue 0 3aKOHE OOJBIINX YUCEN KaK O MPOSBICHUN
5.7 3aKOHOMEPHOCTH B CIy4YailHOW M3MEHYMBOCTU U O POJIM 3aKOHA
OOJIBIINX YKCEIT B IPUPOJIE U 0OIIECTBE




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COJIeP:KAHUS
5 BeposiTHOCTB M cTaTucTHKa
[IpencraBnenue qaHHBIX B BUAE TAOIUL, 1MarpaMm, rpaguKoB. 3arnoiHeHue
TaOJIUIl, YTEHUE U TIOCTPOSHUE TuarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) H
51 KpyroBbix). UteHue rpaduMKOB peadbHBIX IporeccoB. V3BnedeHue
nH(OpPMALIMK U3 JUarpaMM ¥ TaOJWI], UCIOJIb30BAHUE W WHTEPIPETALUS
JAHHBIX
OnucarenpHas CTaTUCTHKA: cpefHee apudmernyeckoe, MennuaHa, pazmax,
5.2 HauOoJIbIlIcE W HAaWMEHBIIEe 3HAYCHUS HA0Opa YHUCIIOBBIX JAHHBIX.
[Ipumepsl caydyailHON U3MEHUYNBOCTH
CrnyuaiiHblli 3KCiepuMEHT (OIBIT) U ciaydaiiHoe coObITHe. BeposTHOCTh U
5.3 yactoTa. Posib ManoBepOATHBIX M MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B
pupo/ie u B o0miecTBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUU BEPOSTHOCTEHN
I'pad, BepmnHa, pebpo. Crenenp BepumnHbl. Yucino pébep n cymmapHas
&4 cTenenb BepiuuH. [IpeacraBnenue o cBsa3Hoctu rpada. Llenu u nuxisr. [Tytu
' B Tpadax. O6xox rpada (ditnepoB myth). [IpencraBnenue o0
opueHTHpoBaHHOM Tpade. Pemenue 3agau ¢ momoiisio rpados
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 BeposiTHOCTB M cTaTuCTHKA
5.1 [IpencraBneHue naHHBIX B BUAE TaOIHII, TUarpamMmm, rpaguxoB
52 MHOXecTBO, 53JIE€MEHT MHOXKECTBa, MOAMHOXeCTBO. Omepanuu Hajl
' MHOXECTBaMU: 00bEIMHEHUE, TIEPECeUCHUE, JOTTOJTHEHNE
53 CBoiicTBa oneparnuit HaJ MHOKECTBAMH: MIEPEMECTUTEIIBHOE,
' coueTaTeIbHOE, pacpeieNUTEIbHOE, BKIFOUEHUS
54 Hcnonb3oBanue rpaduyeckoro MmpeAcTaBICHUS MHOXKECTB JUISl OMUCAHUS
' peanbHBIX MPOIIECCOB U SIBIICHUM, TPH PEIICHUH 3a/1a4.
- N3mepenne paccenBanus JaHHBIX. J[ucniepcust u cTaHAApTHOE OTKJIOHEHUE
' YHCIIOBBIX HA0OpOB. J[narpamma paccenBaHus
56 DneMeHTapHbIe COOBITUS ciydaiiHoro ombiTa. CiiydaifHble COOBITHSI.
' BepositHocTi coObITHiA. OTBITHI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU




cobbiTusiMu. Ciryyaifablii BeIOOp. CBSA3b MEXKAY MAJOBEPOSITHBIMU H
MIPAKTUYECKH JOCTOBEPHBIMHU COOBITUSIMU B MPUPOJE, OOLIECTBE U HAYKe
HepeBo. CBoMCTBa JA€pEBbEB: €INHCTBEHHOCTb IIyTH, CYLIECTBOBAHHE
o.7 BHUCAYEH BEPIIMHBI, CBA3b MEXKIY YMCIOM BEPIIMH M YHCIOM pPEOep.
[IpaBusno ymHoxxeHwus. Pemenue 3anau ¢ momouibio rpagos
[IpotuBononoxueie coObiTHA. [uarpamma Oinepa. OObeauHeHHE |
5.8 nepeceueHre coObiTHi. HecoBmecTHbie coObITHA. Dopmyna CIOKEHHS
BEPOSITHOCTEMN
59 YcnoBHas BeposiTHOCTh. [IpaBuno ymHoxenwus. HezaBucumbie cOOBITHS
[IpencraBnenue skcniepuMeHTa B BHJE AepeBa. Pemenue 3anad Ha
5.10 HAax0KJICHUE BEPOATHOCTEH € IIOMOIIBIO JIEPEBA CIIyUYalHOIO SKCIIEPUMEHTA,
auarpamm Oitnepa
9 KJIACC
Kon IIpoBepsieMblii 371eMeHT COAePKAHMS
5 BeposiTHOCTB M cTaTucTHKa
[IpencraBneHue JaHHBIX B BUJE TaOIUII, AUarpamm, rpaduKoB, HHTEPIpETALIHS
5.1 NaHHbIX. YTeHHe U MOCTpoeHue Tabsull, AMarpaMm, rpaduKoB MO pealbHbIM
JTAaHHBIM
52 [TepecTanoBku U hakropuan
53 CoueTaHus ¥ YUCIIO COYECTAHUN
5.4 Tpeyronbpauk [lackans. Pemenue 3a1a4 ¢ ucnoib30BaHMEM KOMOMHATOPUKH
E5 I'eomerpuueckas BeposTHOCTb. CiyyaiiHbIl BbIOOp TOYKM U3 (Urypbl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 TIYTH OKPYKHOCTH
5.6 Hcnbitanue. Ycenex n Heynada. Cepust HCIIBITAHUH 10 IEPBOTO ycIexa
57 Cepus ucnbiTanuii bepHymim. BeposTHOCTH COOBITHI B CepUU MCIBITAHUH
' bepnymm
5.8 CiydaiiHasi BEJIMYMHA U PACTIPEEIICHUE BEPOSITHOCTEN
59 Maremaruueckoe oxxugaHue U aucrepcus. IIpumepsl MaTemarnyeckoro
' OKUJIaHUS KaK TEOPETUUYECKOTO CPEHETO 3HAUEHUS BEIIMYMHBI
510 MareMaTtnueckoe OHJIaHHE W JHUCHEPCHs CIy4alHOW BEJIMYUHBI «UHCIIO
' YCIIEXOB B CEPUH UCTIBITAHUN bepHynmm»
511 [Tonatue o 3akoHe OonbIIMX uucen. M3MepeHue BEpOsSTHOCTEH C MOMOIIBIO
' yacToT. Posib 1 3HaueHue 3aKoHa OOJBIIMX YKCEN B IPUPOJE U OOIIECTBE




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOI INPOIT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM Pe3yJbTATAM 0CBOEHHUSA
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero
oOpa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTb IOHATUSAMHU:  MHOXECTBO, IIOJMHOXECTBO,
orepanyy HaJl MHOXECTBaMH; YMEHHE ONEpPHPOBATH MOHATHAMH: rpag,
CBSI3HBIN Tpad, AepeBO, LUK, IPUMEHATH UX IPHU PEIICHUH 33/1a4; YMCHHE
UCTIONB30BaTh TIpauvecKkoe NPEACTABICHUE MHOXECTB ISl ONMHCAHUS
pealIbHBIX NPOLIECCOB U SBJICHUH, TP PELICHUH 3a/1a4 U3 APYTUX y4eOHbIX
IIPEIMETOB

YMeHHne OnepupoBaTh IMOHATHAMU: OIPEACIICHHE, aKCUOMa, Teopema,
JI0Ka3aTeJIbCTBO; yYMEHME  PAClO3HAaBAThb MCTUHHBIE W JIOXKHBIC
BBICKA3bIBaHUs, NPUBOJUTH NPHUMEPHI U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBICKA3bIBAHNUI

YMeHHEe OIlepupoBaTh IOHATUSAMM: HATypalbHOE YHCIIO, IIPOCTOE U
COCTaBHOE YUCJIO, JEIUMOCTb HATYPAIBHBIX YHACEI, IPU3HAKH JEITMMOCTH,
1[eJI0€ YHCII0, MOJYJIb YKcila, OOBIKHOBEHHAs! APOOb U JIecATUYHAs ApoOb,
CTaHJAPTHBIN BUJ YMCIIA, PALIMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YUCIIO,
apu@MeTHuecKuil KBaJIpaTHBIN KOPEHb; YMEHUE BBINNOJIHATH JAEHCTBUS C
YUCJIaMH, CPABHUBATHh U YIOPSAI0YMBATh YUCIA, IPEACTABIATH YHCIIA HA
KOOPJAMHATHOU MPSIMOU, OKPYIJIATh YUCJA; YMEHHUE JeNaTh NPUKUAKY U
OLICHKY PE€3YyJIbTaTa BEIYUCICHUN

YMeHHEe onepupoBaTh IMOHATHAMU: CTENEHb C LEIBIM I0Ka3aTeleM,
apuMeTHUeCKUuil KBaJIpaTHBIH KOpPEHb, MHOTOWIEH, airedpanyeckas
JIpoOb, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH OOJIbIlIe
€IMHHULIbI; YMEHUE BBIOJHATh pacuéThl 1o (opmysiaM, Mpeodpa3oBaHUs
LENbIX, IPOOHO-pAllMOHANBHBIX BBIPAXKEHUH M BBIPAKEHUH C KOPHSAMHU,
pa3I0KEeHUE MHOTOYIEHA HA MHOXKHUTEIHN, B TOM YHCJIE C UCTIOIb30BAHUEM
(dbopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMBI U pa3HOCTH

YMeHne onepupoBaTh MOHATHUSIMH: YHCIOBOE PaBEHCTBO, YpaBHEHHE C
OJIHOU MEPEMEHHOM, YUNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHE peliath JUHEHHBIE W KBaJpaTHBIE YpaBHEHHS, JPOOHO-
palMoOHaNbHBIE YpaBHEHUS C OJHOM TEPEMEHHOW, CHUCTEMBI JABYX
TUHEHHBIX ypaBHEHHH, IJMHEHHBbIE HEPaBEHCTBA M UX CHCTEMBI,
KBaJIpaTHBIE U APOOHO-paIIOHATFHBIC HEPABEHCTBA C OJTHOU NIEPEMEHHOM,
B TOM YHCJIC TIPH PEIICHUN 3a7a4 U3 APYTHX MPEIMETOB M MPAKTUUECKHUX
3aJ1a4; YMEHHE MCIOJIb30BaTh KOOPAMHATHYIO MPAMYIO U KOOPJMHATHYIO
IJIOCKOCTh JUJISl U300paXKeHUs pelIeHU ypaBHEHUH, HEPaBEHCTB U CUCTEM




YMeHue omnepupoBaTh NOHATHSAMU: (PyHKIuMsA, Tpaduk (QyHKIUU, HYIU
(GYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3PACTaHHS,
yObIBaHMs, HauOoJblllee W HAaMMEHbIIEEe 3HAYCHUS (YHKIUHU; yYMEHHE
ONEpPUPOBATh MOHATUSAMH: TpsiMasl TMPONOPLUUOHATBHOCTb, JMHEHHAS
¢byHKuus, KBaapaTu4yHas QYHKUOUSA, OOpaTHas MPONOPIHOHAIBHOCTS,
napabosa, runepboia; yMeHue CTPOUTh Tpapuky GyHKINN, UCIIOIB30BATh
rpaduKy TSI OTPEIETICHUs CBOWCTB IMPOILECCOB M 3aBUCUMOCTEH, s
penieHust 3a1a4 M3 JAPYTuX y4eOHBIX NPEAMETOB M PEANbHOW >KU3HH;
YMEHHE BBIpaXXaTh (popMyIaMu 3aBUCUMOCTH MEXK/y BETMINHAMUI

Ymenue OTIepPUPOBATH TOHATHUSMH: MOCJIEI0BATEIBHOCTb,
apupMeTHUeCKasi U TeOMETPUUECKasi MPOTrPEeCcCHH; YMEHHUE UCIIOIb30BaTh
CBOWCTBA IMOCIIEIOBATEIBHOCTEH, POPMYIIBI CYMMBI M OOMIETO WICHA MPH
peleHnH 3a1a4, B TOM YHCJE 33734 U3 APYruX Y4eOHBIX MPEIMETOB H
pETbHON KU3HU

YMeHue pelaTh 3aJJa4i pa3HbIX TUIIOB (B TOM YMCJIE Ha MPOLIEHTHI, 10JIU
U YaCTH, ABM)KEHUE, paboTy, LIEHY TOBApOB U CTOUMOCTb ITOKYTIOK U YCIIYT,
HaJOIM, 3aJauyd M3 O0O0JacTH YIpaBJICHUS JUYHBIMU M CEMEHHBIMU
(uHaHCaMM); yMEHUE COCTABIIATH BBIPAKEHHSI, yDaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI IIO YCJIOBMIO 3aJa4M, HCCICIOBaTh IIOJYYCHHOE DEIIECHUE U
OLIEHUBATh IPABJIOI0I00HOCTh MOJIy4YEHHBIX PE3yJIbTaTOB

YMeHnue onepupoBaTh NOHATUAMU: (pUTypa, TOUKA, OTPE3OK, MpsAMas, JIyd,
JIOMaHasi, yroj, MHOTOYI'OJbHHMK, TpPEyrojbHHK, PAaBHOOEIPEHHBIH U
PaBHOCTODOHHUN  TPEYrOJbHUKH,  IPSMOYIOJbHBIM  TpPEYroJIbHUK,
MeanaHa, OMCCEKTpHCa W BBICOTa TPEYroJbHUKA, YETHIPEXYTOJIbHUK,
napajjiesorpaMM, — poM0,  OpPSAMOYTOJBbHHK,  KBajapaT, Tpamneuus;
OKPY’KHOCTb, KpYI, KacaTejabHas; 3HaKOMCTBO C IPOCTPaHCTBEHHBIMU
¢urypamu; yMeHHe peniaTh 3a7ja4u, B TOM UYHCJIE U3 TIOBCEAHEBHOM JKU3HU,
Ha HaxOXXJEHHE I'€OMETPUUYECKUX BEIMYMH C MPUMEHEHHEM HM3YYEHHBIX
CBOMCTB (huryp u akron

10

YMeHue omnepupoBaTh IMOHSATHSIMU: PABEHCTBO (UIYp, PpaBEHCTBO
TPEYrOJIbHUKOB; MapajluIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPAMBIX, YIOJl
MEXAYy NpSMbIMU, NEPHEHIUKYJSAp, HAKJIOHHAs, MPOEKIHs, Moaoldue
¢buryp, 1nogoOHbIE TPEYrOJIbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKH H
MPSIMOIi; yMEHHE pacro3HaBaTh paBEHCTBO, CHMMETPUIO U 1oj1o0ue Gpuryp,
[apaJuIEIbHOCTD U NEPIEHIUKYIISIPHOCTD MIPSMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBarh MOHATUAMU: JUIMHA, PACCTOSHUE, YroJl (BEIMYHMHA
yria, CHHYC U KOCHUHYC yTJjla TPEyTrOJIbHHMKA), TUIOIA/lb; YMEHHE OLIEHUBATh
pasMepsl MpPEeIMETOB M OOBEKTOB B OKPYXAloOIleM MHpE;, YMEHHE
MPUMEHSTHh (POPMYIIBI IEpUMETPa U IUIOUIA MHOTOYTOJIbHUKOB, JITHHBI
OKPY)KHOCTM W  IUJIOAAM  Kpyra, o0bemMa  MPSMOYrOJbHOTO
napajulelIenUIe a; YMEHUE NPUMEHATh NPU3HAKM PaBEHCTBA
TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYI'OJIbHUKA, TEOPEMY




[Mudaropa, TPUTOHOMETPUIECKIE COOTHOIIICHUS AJIsI BBIYMCICHUS JJINH,
pacCTOAHUH, TJIOIIAACH

12

YMenne wu3o0OpaxkaTh IUIOCKHE (uUryppl W HX  KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (UTYPHl OT PYKH, C TOMOIIBI0 UYEPTEKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX CPEACTB 10 TEKCTOBOMY MJIM CUMBOJILHOMY
OITMCAHUIO

13

YMeHue onepupoBaTh MOHATUAMU: IPSIMOYIOJbHAs CUCTEMa KOOPAUHAT;
KOOPAMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha
YHCIIO, CKAJLIPHOE IIPOMU3BEACHHUE BEKTOPOB; YMEHHE HCIOIb30BaTh
BEKTOPBI M KOOPJAMHATHI IS IPEACTABICHUS JaHHBIX U PELICHUS 3a/1a4, B
TOM YHCJIE U3 IPYTrUX Y4eOHBIX IPEIMETOB U PEaIbHON KU3HU

14

YMeHue onepupoBaTh NOHATHSIMU: CTOJIOMKOBBIE M KPYTOBbIE JUarpaMMBl,
TaOIMLBI, cpenHee apu(MeTHdyeckoe, MeAuaHa, HauOojbllee U
HauMEHbIIEE 3HAYEHUs, pa3Max 4HMCIOBOIO HaboOpa; yMEHHE M3BJIEKATh,
HMHTEPIPETUPOBATh U MPE0OPa30BbIBaTh MHPOPMALUIO, IIPEICTABIECHHYIO
B Ta0JMIaX ¥ HA iarpaMMax, OTpaXkarollylo CBOMCTBA U XapaKTEPUCTUKU
peaJIbHbIX IPOLIECCOB U SIBJIIEHUH; YMEHHUE paclio3HaBaTh H3MEHUUBBIC
BEJIMYMHBI B OKPYKAIOLIIEM MUpE

15

YMeHue onepupoBaTh TMOHATUSAMHU: CIYYalHBIA ONBIT (CIy4ailHBIN
JKCIICPUMEHT),  JJIEMEHTapHOE COOBITHE  (JIEMEHTApHBIH  HMCXO.)
CIIy4aifHOTO OMBITa, CIy4YailHOE COOBITHE, BEPOSATHOCTD COOBITHS; YMEHUE
HaXOOUTh  BEPOSITHOCTH  CIy4YalHBIX  COOBITHMI B  ONBITax C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMH COOBITHSIME; YMEHHE PeIaTh 3a/1a4H
METOZIOM OpraHM30BAaHHOTO TMepedopa M C HCIOJIH30BAHWEM IpaBHUIIA
YMHOXKEHUS; YMECHHE OIICHHBATh BEPOSTHOCTH PEATBHBIX COOBITHHA W
SIBJICHUH, TIOHUMATh POJIb MTPAKTUYECKH TOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHII B OKPYKAIOIIEM MHpPE W B JKH3HHU; 3HAKOMCTBO C IMOHSATHEM
HE3aBHCHMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHUCET U €ro
POJIBIO B MAaCCOBBIX SIBIICHHSIX

16

YMmenue BBI6I/IpaTB HOI[XOI[SIIJ_[I/II\/’I H3y‘IeHHBII>i MCTOJ JJI1 pCHICHUA 3a1a1H,
NPUBOAUTL MPUMCPBI MATCMATHYCCKUX 3aKOHOMCpHOCTCI>'I B NpHUpPOAC U
JKU3HH, pacClio3HaBaTb IMNPOABICHHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC,
OIMMCBIBATh OTACIBHBIC BBIAAIOMIUCCA PE3YJIbBTAThI, IMOJYYCHHBIC B XOJ€
Pa3BUTHUA MAaTEMATUKH KaK HAYKHU, IPUBOAUTE MPHUMEPHBI MATEMATUYICCKUX
OTKpBITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpHU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'3 110

MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COIePKAHMS
1 Yucna v BEIUMCIICHUS
11 Hatypanbnble u uensie yncna. [IpusHaku 1e1uMocTy 1ebIX Yhcent
12 OOBIKHOBEHHbBIE U JECITUUHBIE TPOOH, MPOLIEHTHI, 0ECKOHEYHbIE IEPUOANUECKIE
JIpoou
13 ParnmonanbHbie uncna. ApugMeTndecKre onepaniy ¢ paliioHAIbHBIMU YUCTIaMU
14 JleiicTBuTeNnbHBIC  YHCTa. ApUPMETHYSCKHE OIEpaluil ¢  JCHCTBUTEILHBIMA
' YMCIIAMU
15 [TpubnuxEHHbIE BBIYUCICHHS, TMpaBUJIa OKPYIJIEHUS, TPUKUAKA U OIEHKA
' pe3yibTara BEIYHCIICHHIA
2 AnrebpanyecKie BRIPaKEHHUS
2.1 bykBeHHbIE BbIpaKeHUS (BBIPAXKEHUS C TIEPEMEHHBIMHU )
99 Crenenp c menbiM mokaszareneM. CTeneHb C PalMOHAIBHBIM ITOKA3aTeNeM.
' CBoiicTBa cTEnEHU
2.3 MHorousieHbI
2.4 Anrebpanueckas 1poOb
55 ApudmeTnuecknii KOpeHb HaTypaibHOU cTeneHu. JleficTBUs ¢ apupMeTUIeCKUMU
' KOPHSIMH HaTypalbHON CTETIEHH
3 YpaBHEHHS 1 HEPABEHCTBA
31 ensie u npoOHO-panMioHaNbHBIE ypaBHEHUs. CHCTEMBI W COBOKYITHOCTHU
' ypaBHEHHH
3.2 Ilenpie u ApoOHO-panoOHaNbHbIE HepaBeHCTBA.  CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB
3.3 Pemenue TekCTOBBIX 33144
4 YucoBble MOCIEI0BATEIEHOCTH
41 ITocnenoBaTeIbHOCTH, CIIOCOOKI 3aJaHH IIOCNIENOBATEILHOCTEH
4.2 ApudmeTrndeckast u reomerpudeckas nporpeccun. @opmyrsa CI0KHBIX TPOIIEHTOB
5 OyHKINUN
Oynk1us, cocoOsl 3aaanus GyHKuu. I'paduk pynkunn. O6nacTs onpeneneHus u
51 MHO>KeCTBO 3HaueHu# Gpynkuuu. Hynmu ¢pyakun. [IpoMexyTku 3HaKOIIOCTOSHCTBA.
o [IpoMexxyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl ¥ MUHUMYMBI ()yHKIIHH.
Haubonbiiee n HauMeHblee 3HaUeHUE PYHKIIMHA HA TIPOMEKYTKE
6 KoopaunaTs! Ha MPSMOI U TUIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBBI KOOPAMHATHI HA TIIIOCKOCTH
7 I'eomerpus




7.1

['eomeTpuyeckue GUTypsl U X CBOHCTBA

1.2 TpeyronbHHUK
7.3 MHOroyrojisHUKu
74 OKpy’>KHOCTb U KpYT
7.5 N3mepenne reoMeTpuIeCcKuX BeJTHIHH
7.6 Bexkropsl Ha TIOCKOCTH
8 BeposiTHOCTh U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunaropuka
8.4 MHosxecTBa
8.5 I'padsr




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI /151 YHEHUKA

* Maremaruka. BeposaTHOCTh U cratucTtuka: 7 - 9-¢ kiacchl: 0a30BBId YPOBEHb:
y4ueOHHK: B 2 yacTsax; 1-oe m3ganue, /-9 kmacc/ Beicoukuit U.P., Smenko N.B.;
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MaremaTrka. BeposiTHOCTB U cTaTHCTHKA: 7-9-€ Kitacchl: 0a30BbIi ypOBEHb: YUECOHUK:
B 2 yacTsx, 7-9 xinaccel/ Beiconkuit W.P., Slmenko U.B.; mox pex. SAmenko 1.B.,

AxkuuonepHoe obmectso «M3narensctBo «lIpocsemenne»

HUPPOBBIE OFPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Bu6nuoreka IIOK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/
5. https://4ege.ru/gia-matematika/



