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(MpUMEHHUTETBHO K 7-9 Kiaccam)

2023 rox



IHosicHuTeIbHASA 3aNIUCKA
Ha ocHoBanuu:
1.®enepanbHoro 3akoHa Ne 371-D3 ot 24.09.2022 «O BHecenuu nusmeHeHuit B OeaepanbHblil 3akoH "O0 00pa3oBaHUM B
Poccuiickoii @enepanuu" u crateu 1 @egepanpHoro 3akoHa "O0 o0s3aTenbHBIX TpeOoBaHusIx B Poccuiickoit denepariumy
cratbu 12 nmynkra 6.1.
2.IIpuka3za Ne 3720t 18.05.2023 Munuctepctsa npocsenienus Poccutickoit @eaepanuu "OO6 yTBepkKACHUH (PeaepaTbHOM
o0pa3oBaTeILHON MPOTPaMMBI HAYaJILHOTO 0011ero 00pa3oBaHus"
Pabouast mporpamma no ydebHoMy npeamety «MartemaTuka» npuBesieHa B cooTBeTcTBUe ¢ DOII B yacTu miaHUpPyeMbIX
pE3yNbTATOB U COJIEPIKAHUS.
Takum 00pazom, B pabouyro mporpaMmy BHECEHBI CIEAYIOIINE U3MEHEHUS:
-11g 7 Kjacca

Pa3nen Ne ypoka | Tema KoandecTBO 4acoB
Beipaxenus, TOXKIECTBA, | 2-3 JpoOu 0OBIKHOBEHHBIE U ACCATUYHBIC, IEPEX01 OT OJHOM (PopMEI | 2
ypaBHEHUS 3amucu Apobeit k npyroi. IloHsTHe palMOHANBHOTO 4YHCIA, 3aIKCh,

CpaBHEHHE, YIOPSI0YMBAHUE PAIMOHAIBHBIX YHcen. ApupMeTHIecKue
JEUCTBHS C pAIllMOHAJIBHBIMU 4YWCIaMH. PemieHue 3amad u3 peanbHOU
MIPaKTUKU Ha YacCTH, Ha APOOH.

21 CrnyuaitHblil 5KCTIEpUMEHT (OMBIT) U cilydaiiHoe coObiTue. BepositHOCTh | 1
U dactora. PoJib MaJIOBEpPOSATHBIX W TPAKTUICCKU JOCTOBEPHBIX
cOOBITHII B MpUpOAE U B oOmecTBe. MoHeTa M WUrpaidbHas KOCTh B
TEOPHUH BEPOSATHOCTEN.

22 I'pad, BepmnHa, pedpo. Crenens BepiuHbl. Yucno pédep u cymmaphas | 1
creneHb BepiuH. [IpencraBnenue o cBsizHoctu rpada. Llenu u mUKIbL.
IIytu B rpadax. O6xoxn rpada (sinepoB myth). IlpencraBnenue 00
OpPHEHTUPOBAaHHOM rpade. Pemenne 3agau ¢ momMoipo rpagos.




- 11 8-9 KJj1accoB

Paszpgen Ne ypoka | Tema KosnyecTBo 4yacos

8 ki1ace

I'eomerpus 35 Meron yABOCHUS MEAUAHBI. 1

I'eomerpus 36 IleHTp Macc TpeyrojbHHUKA. 1

["'eomeTpus 98 [Tpumenenne nogo0us PH PEIICHUH TPAKTUYECKUX 3a/1a4. 1

Anrebpa 44 I'papux Pynxmumu. UYUrenue cpoiictB ¢(yHknuu 1o e€ rpaduky. | 1
ITpumeps! rpadukoB GyHKIMH, OTPaXKAOLUMX pPealbHbIe IPOLECCHI.

Anrebpa 45 WN3mepenue pacceuBanusi JAaHHbIX. Jlucmepcuss U cranjaprtHoe | 1
OTKJIOHEHHE YHCIIOBbIX HA0OpoB. JlnarpamMmma paccenBaHusl.

Teopust BEpOATHOCTH 160 DOneMeHTapHbIe COOBITHS Ciay4aiiHOTO ombita. Cry4aifHble coObITHS. | 1
BepositHOCTH cOOBITHH. ONBITEI C pABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
coOpiTussMU. CiyyaiiHplii BbIOOp. CBSI3p MEXIy MaJlOBEPOSTHBIMU U
IIPAKTUYECKH JIOCTOBEPHBIMU COOBITUSMHU B IpPHUPOJE, OOILECTBE U
HaykKe.

Teopust BeposTHOCTH 161 HepeBo. CBoiicTBa JiepeBbeB: €AMHCTBEHHOCTb IIyTH, CyllecTBoBaHue | 1
BHUCSIYEH BEPIIMHBI, CBSI3b MEXY YHMCIOM BEPIIUH M YUCIOM pEOep.
ITpaBuso ymHoxkeHus. Pemenue 3a1au ¢ momouibio rpados.

Teopust BEpOSATHOCTH 162 [IpotuBononoxusie coObITHs. [Juarpamma OJiinepa. OO0veauHenue u | 1

nepeceueHue coobIThii. HecoBMecTHbIe coObITH. PopMysa CIOXKEHHS
BEPOSITHOCTEM.  YCIOBHAs BEpPOATHOCTb. I[IpaBuMino  ymMHOXEHHS.
He3zaBucumesle cobbiTus. [IpencraBnenue skcrepuMeHTa B BUJIE JepeBa.
Pemenne 3amay Ha HaXOXKJICHHE BEPOSTHOCTEH C IOMOIIBIO JAepeBa
CIIy4alHOTO KCIIEPUMEHTA, InarpaMM Jnjepa.

9 kaacc

PanmonaneHble  unciia, UpPpALMOHAIBHBIE YHUCJIA, KOHEYHBIE U
OCCKOHEYHBIC JeCATUYHBIE JapoOn. MHOXECTBO JACHCTBUTEIBHBIX
4ucel, JeHCTBUTENbHBIC YHCIa KaK OECKOHEYHBIC JIECATUYHBIE TPOOH.
B3aumMHO  OAHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOMXECTBOM
JICHCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPSMOM.

IlepectanoBkn u Qakropuan. CodeTaHUs U YHUCIO COYETAHMU.
Tpeyronpauk  Ilackans. PemeHme 3amad ¢ MCIOJIB30BAaHHUEM




KOMOWHATOPHKHU.

I'eomerpuueckas BeposATHOCTh. CiydailHbII BBHIOOp TOYKH U3 (UTYPHI
Ha IIJIOCKOCTH, U3 OTPE3Ka U U3 JYI'd OKPYKHOCTH.

Wcneiranne. Yenex u Heynada. Cepusi HCIIBITAHUM 10 IEPBOTO ycCIeXa.
Cepus wucneiTanuii  bepHymin. BeposiTHocTH CcOObITHH B cepuu
ucnpITaHui bepHyun.

Cnyuaitnas BEJIMYMHA u pacnpezneneHue BEPOATHOCTEH.
Maremarnueckoe 0kuAaHue U qucrepcus. [Ipumepsl MaTeMaTnyecKkoro
OKMJAHUS KaK TEOPETUYECKOTO0 CPEIHEro 3HA4YCHHs BEIMYHHBI.
MareMaTtnueckoe OXUIAHUE M JHUCIEPCHs CIIy4alHOM BEIWYUHBI
«YHUCJIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyum.

[lonsatue o 3akoHe OonpluxX uwucen. M3MmepeHue BepOSTHOCTEH C
MOMOIIBIO YacTOT. Poiib 1 3HaueHue 3aKkoHa OONBIIMX YHCEN B MIPUPOIE
1 0011IeCTBE.

- 1011 9 KJ1acca

Paznen Ne ypoka | Tema KonnyecTBo yacoB
Anrebpa 4-5 PammonanbHpie  4YWcia, MppaMOHAIBHBIE YWCIA, KOHEYHBIE | | 2
OECKOHEUHbIE JIeCATUYHBIE JIpoOU. MHOXECTBO JEHCTBUTEIbHBIX
qrceN, ICHCTBUTENbHbBIE YNClIa KaK OECKOHEUHBIC JIECSITHYHBIE APOOH.
B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOXECTBOM
JICWCTBUTEIBbHBIX YUCET U KOOPAMHATHON MPSAMOI.
I'eomeTpus 158 IleHTp Macc TpeyroJbHUKA. 1
159 MeTto yIBOCHHSI MEUAHBI. 1
160 [Ipumenenue mompo6ust pU pelIeHUH MPAKTUUYECKUX 3a/1au. 1
Anrebpa 10-11 I'papux  Pynxmum. Urenue cBoiicTB ¢(yHKImM 10 €€ Tpaduky. | 2
ITpumeps! rpadukoB GYHKINH, OTPAXKAIOLINX pPeabHbIE TPOLECCHI.
BeposTHOCTB M CTaTUCTHKA 133 WN3mepenue pacceumBanusi JAaHHbIX. Jlucmepcuss U craHgaprtHoe | 1
OTKJIOHEHHUE YHCIIOBBIX Ha0OpoB. JlnarpamMmma paccenBaHusl.
134 DOneMeHTapHble COOBITUS ciay4aiiHOro ombita. CryvaifHble coObITHS. | 1

BepositHocT coObITHii. ONBITH ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITusiMA. CrydaiiHblii BbIOOp. CBSI3b MEXKIy MalOBEPOSTHBIMH U
MPaKTUYECKH JOCTOBEPHBIMH COOBITUSIMM B TPHUpPOAE, OOIIECTBE H

HayKe.




135

JlepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTh IYTH, CYIECTBOBaHHE
BHUCSUYCH BEPIIMHBI, CBSA3b MEXKIY YMCIOM BEPIIMH U YHCIOM DPEOEp.
[IpaBmiio ymHoxxenus. Perenue 3aad ¢ momouipio rpagos.

136

[IpotuBomnonoxusie coObiTusi. Juarpamma Oitnepa. OO0beauHeHue u
nepecedeHue coobIThii. HecoBMecTHble coObITHs. POpMysa CIOKEHUS
BEPOSITHOCTEM.  YCIOBHas BEpPOSATHOCTb. I[IpaBuUino  yMHOXKEHWS.
He3zaBucumsble cobbrTust. [IpencraBieHue skcliepuMeHTa B BUIE JepeBa.
Pemenue 3agau Ha HaxXOXKJIEHUE BEPOSATHOCTEH C IMOMOUIBIO JEpEBa
CIIy4aifHOT O AKCIIEPUMEHTA, TUarpaMm Jujiepa.

130-132

ITepecranoBku u  dakropuan. CouyeTaHWsi W YHUCIO COYCTAHUHU.
Tpeyronpuuk  Ilackans. Pemenne 3amay ¢ UCHOJIB30BAaHUEM
KOMOWHATOPHKH.

137

I'eomeTrpuueckas BepoATHOCTb. CiydaliHbI BBIOOP TOUKH U3 (PUTYPHI
Ha IUIOCKOCTH, U3 OTPEe3Ka U U3 TyTU OKPY>KHOCTH.

138

Hcneiranne. Yenex u Heynada. Cepust HCIIBITAHUMN 10 IEPBOTO ycCIeXa.
Cepuss wucnbiTanuii bepuymnu. BepostHocTH coObITUH B cepuu
ucnslTaHui bepryiu.

139

Crnyuaitnas BEJIMYMHA u pacupeneneHue BEPOSITHOCTEH.
Marematnueckoe oxunannue u aucnepcus. [Ipumepsl MareMaTn4eckoro
OXHJaHUA KaK TCEOPCTUUCCKOro CpeAHCro 3HA4YCHHA BCJIMYUHBI.
MaremaTnueckoe OXUIAHUE W JHUCIEPCHsS CIIy4allHOM BEIMYUHBI
«UHCII0 YCIIEXOB B CEPUM UCHIBITAHUN bepHyum».

157

[Tonsatue o 3akoHe OonpmMxX uucen. M3MmepeHue BepOSTHOCTEH C
MOMOIIIBIO YacTOT. Polib 1 3HaueHue 3aKoHa OONBIINX YHCEN B MPUPOIE
1 0011IeCTBE.




COJAEP)KAHUE OBYYEHMUS (AJITEBPA)

7 KJIACC

Yucia 1 BLIYMCICHHSA

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, NIEPEX0a OT OAHOH (opMbl 3amucu ApoOeil k Apyrol. [loHsATHE panMOHAIBHOTO YHUCIA, 3aIKCh,
CpaBHEHHE, YIOpPSJI0YMBAHUE PALMOHAIBHBIX 4YUCeNl. Apu]mMmeTndeckue JIEHCTBHUA C palMOHAJIbHBIMM 4MciIaMu. PelneHue 3amad U3 peanbHOU
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpeJesieHHe, NMpeoOpa3oBaHUE BBIPAXKEHUN Ha OCHOBE ONPEAEICHHUS, 3alUCh OOJBIIUX YHUCEl.
[TpoueHTsl, 3aIMCh MPOLIEHTOB B BUJAE ApOoOM M IpoOM B BUIE NPOLEHTOB. Tpu OCHOBHBIE 33Jaud HAa IPOLEHTHI, PEIICHHUE 3a7ad U3 peallbHON
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATYPAJIbHBIX YHACEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NpsiMasi U 00paTHas MPOIOPLMOHAILHOCTH.

Auredpanyeckue BbIpaKeHUs

ITepeMeHHBIE, YUCIIOBOE 3HAUYEHUE BBIPAXKCHMSI C IEPEMEHHOM. JlomycTuMBble 3HaueHUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXKAY
BeNIMYMHAMU B BuAe (hopMynbl. Beramcnenus no ¢opmymnam. [IpeoOpazoBaHne OyKBEHHBIX BBIPAKEHUH, TOXKIAECTBEHHO PaBHBIC BBIPAKCHHS,
npaBuiia NpeoOpa3oBaHus CyMM U IPOU3BEACHUH, TPaBUiIa PACKPBITUS CKOOOK M MIPUBEICHUS OJOOHBIX ClaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTelIeM.

Opnowiensl u MHorowieHel. CteneHb MHorowieHa. ClOXEHHE, BBIYMTAHHWE, YMHOXXEHHE MHOTOWwIeHOB. (DOpMyibl COKpalIEHHOIO
YMHOKEHHMS: KBaJpaT CyMMBI M KBaJpaT pazHoCcTH. POpMyIia pa3HOCTH KBaApaToOB. Pa3ioxkeHne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHHus! M HEPABEHCTBA

VYpaBHeHMEe, KOPEHb YpaBHEHHUSI, IPaBHJIa IPeoOpa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHUH.

JIuneiiHOe ypaBHEHHME C OJHOH INEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YPAaBHEHMsI, PEIICHUE JIMHEHHBIX ypaBHeHMH. CocTaBieHHe
YpaBHEHUH IO YCIOBUIO 3a7ja4u. PellleHre TEKCTOBBIX 3a7a4 C MOMOIIBIO YPaBHEHUM.

JluneliHOe ypaBHEHHUE C IByMs IIEpeMEHHBIMH U ero rpaduk. Cucrema IByX JIMHEHHBIX ypaBHEHUH C IByMs IepeMeHHbIMU. Perenne cucremMm
ypaBHEHUH c110cOOOM NOJICTaHOBKH. [IpuMeps! perieHnst TEKCTOBBIX 3a/au ¢ IOMOIIbIO CUCTEM ypaBHEHUH.

DOyHKIUH

Koopannara Touku Ha npsimoii. Uucnossle npoMexyTkH. PaccTossHue MeX Ty 1ByMsl TOUKaMH KOOPAMHATHOW MPSMOM.

[TpsamoyronbHas cucrema koopauHaT, ocu Ox u Oy. Alcmucca U opAMHATa TOYKM Ha KOOpPAMHATHOHM miockocTH. IIpumeps! rpaduxos,
3ajaHHBIX (Qopmynamu. UreHue rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynxuuu. I'padux @ynkumn. CpoiictBa QyHkumii. JIunelnas
¢bynkuus, e€ rpaguk. ['paduk pynkuuu y = [x|. ['paduueckoe perieHne IMHEHHBIX ypaBHEHUH U CUCTEM JIMHEHHBIX YpPaBHEHUH.

8 KUIACC

Yuciia 1 BLIYHCICHUSA

KBanparusiii kopenb u3 uucna. Ilonsarue o0 uppanuoHanbHoM uucie. JlecsTuuHble MpUOIMKEHUS UppanuoHaiIbHbIX uucen. CBoiicTBa
apru(MeTHUECKUX KBaPAaTHBIX KOPHEN U UX MPUMEHEHHE K TPeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUN U BBIYUCICHUAM. [leificTBUTENbHBIE YHCIIA.



Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anredpanyeckue BbIPaKeHUS

KBagparHbiil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIHN.

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO aireOpandeckod apoou. CiokeHue, BbIYUTAHUE, YMHOXEHHE, JIeeHUE alre0pandeckux
npo6eii. PaninonanbHbIe BEIpAXKEHUS M UX NTPeoOpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanparaoe ypaBHeHue, (opMylia KOpHEW KBaJIpaTHOrO ypaBHeHHs. Teopema Buera. Pemenne ypaBHEHUH, CBOISIIMXCS K JIMHEHHBIM U
kBagpaTHbIM. [IpocTeiimme qpoOHO-pallOHaIbHbIE YPAaBHEHMSL.

['paduueckass mHTEpHpeTanvs YpaBHEHUH C JBYMsl MEPEMEHHBIMH U CHUCTEM JIMHEWHBIX ypaBHEHHU C JBYMs IepeMeHHbIMH. [Ipumepsl
pELIEHUs CUCTEM HEJIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U X cBOMcTBA. HepaBeHCTBO ¢ 01HOM niepeMeHHON. PaBHOCHIBHOCTE HEpaBeHCTB. JIMHETHbIE HEPABEHCTBA C OHON
nepeMeHHOM. CUCTeMbI JINHEHHBIX HEPABEHCTB C OJJHOU MEPEMEHHOM.

DOyHKIUHA

[Tonsitre hynknuu. O6IacTh ONPEISIICHUS U MHOXKECTBO 3HaUeHUH QyHKIuH. CriocoObl 3a1anns QyHKITUH.

I'padux Gpynkiuu. YreHue cBoicTB pyHKLUU 110 €€ rpaduky. IIpumepsl rpadukoB GyHKIUN, OTPaXKAIOLUMX PealbHbIe IPOLECCHI.

DYHKIHH, OMHCHIBAIONIAE IPAMYI0 X OOPATHYIO HPOMOPIHOHATBHBIE 3aBHCHMOCTH, uX rpadukn. Oynkuun y = x2, y = x3, y = \x, y=|x|.
I'paduueckoe pelieHrne ypaBHEHUH U CUCTEM ypaBHEHHUH.
9 KUIACC

Yuciia 1 BbIYHCICHUSA

PannonaneHbple uncia, WppalMOHAIBHBIE YMCIA, KOHEYHbIE M OECKOHEYHbIE AECSITUYHBIE OpoOM. MHOXECTBO AEMCTBUTEIbHBIX YHCEN,
JIeCTBUTENbHBIE YKCIIa KaK OECKOHEUHbIE IeCATUYHBIE ApoOu. B3anMHO 0/1HO3HAYHOE COOTBETCTBUE MEX/Y MHOKECTBOM JE€HCTBUTEIIBHBIX YHCEI
Y KOOPJMHATHOM IIPSIMOM.

CpaBHeHUe 1eHCTBUTENBHBIX YHCell, apupMeTUYeCKe JeHCTBUS C JeMCTBUTEIbHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXAIOIIET0 MUPA, JUTUTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUpE.

[TpubnmxEHHOE 3HaUEHNE BETMYNHBI, TOYHOCTh pubimxenus. Oxpyrienue uucen. [Ipukuaka u oleHKa pe3yabTaToB BBIYMCICHUH.

YpaBHeHUs] M HEpaABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaJpaTHbBIM. bukBaapaTtHoe ypaBHeHue. [IpumMepsl pemieHus ypaBHEHUMN
TPETbEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOXKUTEIH.

Pemenne npoOHO-paliMOHANIbHBIX ypaBHEHUH. PellieHne TeKCTOBbIX 3a/1a4 aNredpanyeckuM METOIOM.

VYpaBHeHUe ¢ IByMs MIEPEMEHHBIMU U ero rpaguk. Pemenue cucrem AByX JMHEHHBIX YpaBHEHUH ¢ IByMs NepeMEHHbIMH. PemieHue cucrem
JIBYX YpaBHEHUH, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpPOW cremeHu. ['paduueckas HMHTepHpeTanysi CUCTEMbl ypaBHEHUH C JABYMs
[IEPEMEHHBIMH.



Pemienne TeKCTOBBIX 3a/1a4 aJIre0panyecKuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHne CUCTeM JIMHEMHBIX HEPABEHCTB C OJHOW mepemeHHoW. KBanparHbie
HepaBeHCTBa. ['paduueckas HHTEpIpeTalus HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMHU.

DOyHKUUHA

KBanparuunas ¢ynkius, e€ rpaduk u coiicta. [lapabona, KoopAHMHATHI BEpUIMHBI TApa0OIIbl, 0Cb CHMMETPHUH 11apadoibl.

I'paduxn dynkmit: y = kx, y=kx + b, y=k/x, y =x3, y=x, y = x| , u ux cBoiicTsa.

Yucii0BbIe NOCI€I0BATEIBHOCTH U NPOTrPeCcCUm

[ToHsITHE YMCIIOBOM MOCIIEOBATEILHOCTHU. 3aJaHKE MTOCIICIOBATEILHOCTH PEKYPPEHTHOH GopMyoii u (opMyIioi N-ro diieHa.

Apudmerndeckast u reomerpuueckas nporpeccuu. @opmMynsl N-ro uieHa apupMeTHIECKONH U T€OMETPUUYECKOM POrPECcCcHii, CyMMBI MEPBBIX
N YWICHOB.

H3o00paxenne UiIeHOB apuU(PMETHUYECKOH U TEOMETPUYECKOW TMpOorpeccuid TOYKAaMH Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHHBIH u
AKCIOHEHIUATIBHBIA pocT. CII0KHbBIE TIPOLEHTHI.

COJEPXAHUE OBYUYEHUS (FTEOMETPUSI)
7 KUIIACC

Havanbsuble noHaTus reomerpun. Touka, npsiMas, OTpe30K, Jyd. Yros. Buasl yrinoB. BepTukaibHble M CMEXHBIE YIUIBI. bruccekTpuca yria.
JlomaHnas1, MHOrOyronbHUK. [lapannenbHOCTh M IEPIEHAUKYISIPHOCTD NIPSMBIX.

Cummerpuunbie ¢purypbl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpHHU. [IpuMepsl CHMMETpHH B OKPY>KAIOIIEM MHpE.

OCHOBHBIE IOCTPOEHHUS C TOMOIIbIO IUPKYJIS U NuHelKku. TpeyronbHUK. BeicoTa, Meanana, GucceKTpuca, UX CBOWCTBA.

PaBHOOenpeHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa U pU3HAKU paBHOOEAPEHHOTO TpeyroyibHuKa. [Ipiu3HaKy paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa U MPU3HAKY NMapaJJIeNIbHBIX MPsMbIX. CyMMa yIiioB TpeyrojibHUKa. BHENIHNE yriibl TpeyroibHHKA.

[TpstmoyronbHbIN TpeyrosbHUK. CBOMCTBO MeQUaHbl IMPSIMOYTOJIBHOTO TPEYTOJIbHHMKA, MPOBEAEHHON K rumnoreHyse. [Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTOIbHBINA TPEYTONBbHUK C YoM B 30°.

HepaBeHCcTBa B reoMeTpuM: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM, Teopema o OousblieM yrie u OoJblled CTOpoHe
TpeyroJibHUKA. [lepnenauKyIsip 1 HaKJIOHHAs.

I'eomeTpuyeckoe MecTo To4YeK. buccekTpuca yria U cepeAMHHBIN NEPIIEHIUKYIIAP K OTPE3KY KaK NT€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb M KpYI, XOpJa M IHAMETp, UX CBOWCTBA. B3amMHOe pacmnosokeHue OKpY:KHOCTH M mpsiMoil. KacarenpHas M cekymas K
oKkpyxHOcTH. OKPYKHOCTb, BIUCaHHAsl B yroi. BrricaHHas u onncaHHas OKPY>KHOCTH TPEYTOJIbHUKA.
8 KUIACC

YetpipéxyronpHuky. [lapannenorpamm, ero npu3Haku U cBoiicTBa. YacTHble ciaydau mapajieorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBajpaT),
UX MPU3HAKU U cBoiicTBa. Tpamenus, paBHOOOKasl Tpaneuus, e€ cBoiicTBa U npusHaku. [IpsmoyronsHas Tpanenus.
Meron ynsoenus Meauansl. LlentpansHas cummerpus. Teopema Daneca U TeopeMa 0 PONOPLIMOHATIBHBIX OTPE3KAX.



Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[Tono6ue TpeyrosnbHUKOB, K03 duiuent nogodus. [IpusHaku nogodus TpeyroabHUKoB. [IpuMeHenne nogo0us npy pelieHUH IPAaKTUYECKUX
3a/1a4.

CpoiicTBa momaaeit reomerpudeckux puryp. @opmyisl A1 MIoLaIu TPEyrojbHUKA, apajuienorpaMma, pomba u tpaneuuu. OTHOLIEHHE
ioniaiel mofoOHbIX GuUryp.

Beruucnenue miomaznei TpeyroJbHIUKOB U MHOTOYI'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun npaKTHYECKUX 3aad.

CuHyC, KOCHHYC, TaHIE€HC OCTPOro yIjla IpsIMOYIOJIBHOIO  TpeyrojapHuka. (OCHOBHOE€ TPUTOHOMETPUYECKOE  TOXKIECTBO.
Tpuronomerpuyeckue ¢pyHkuuu yrios B 30, 45 u 60°.

BrincanHble M LEHTpaJIbHBIE YIUIBI, YIOJ MEXAY KacaTeJIbHOM M XOpAOW. YTIUIBI MEXIYy XOpAAaMH M CEKyIIMMH. BrucaHHble U onucaHHbIE
4eThIPEXYroJIbHUKH. B3aumMHoe pacrionoxenue qByx okpyxHocteil. Kacanue okpyxHocreil. OOune kacaTeabHble K JBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKA€CTBO. POPMYIIbI IPUBEACHUS.

Pemenne TpeyronbHuKoB. TeopeMa KOCHHYCOB M T€OpeMa CUHYCOB. PellieHue nmpakTH4ecKux 3a/1ad ¢ UCIO0JIb30BAHUEM TEOPEMbI KOCUHYCOB
U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nonodus. Ilogobre cOOTBETCTBEHHBIX HIEMEHTOB.

Teopema o pou3BeIEHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIECHUH OTPE3KOB CEKYILUX, TEOPEMA O KBapaTe KacaTebHOM.

Bekrop, mnmHa (MOysb) BEKTOpa, COHANpaBJIEHHbIE BEKTOPHI, IMPOTHUBOIIOJIOKHO HAlpaBIEHHbIE BEKTOPbHI, KOJUJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OllepallMM HaJl BeKTopaMmu. PasiiokeHne BekTopa Mo JBYM HEKOJUIMHEapHBIM BekTopaMm. Koopaunatel BekTopa. CkansipHoe
IIPOU3BEICHUE BEKTOPOB, IPUMEHEHUE JIJIs1 HAX0XKAEHUS JIJIUH U YTJIOB.

JlexapToBBI KOOPAMHATHI Ha IJIOCKOCTH. Y PaBHEHHMS NIPSIMOM M OKPYKHOCTH B KOOPJMHATAX, IIEPECEYCHUE OKPYKHOCTEHW U MpsAMBIX. MeTox
KOOpJMHAT U €r0 IPUMEHEHHUE.

[TpaBuiibHBIE MHOTOYTOJIBHUKH. [[nMHa okpyxHOcTU. I'panycHast U paauiaHHasi Mepa yriia, BbIUMCICHHUE JUIMH Iyr oKpyxHocTel. [lnomans
Kpyra, CEKTOpa, CErMEHTa.

JIBuKeHMsI IIIOCKOCTU U BHYTPEHHHE CUMMETpUU (uUryp (31eMeHTapHble npeacTaBienus). [lapannensusiii nepenoc. [ToBopor.

COJAEP)KAHUE OBYYEHUSA (BEPOATHOCTDb U CTATUCTHUKA)
7 KUIIACC

[IpencraBienue NaHHBIX B BUAE TaONHWL, AuarpaMm, rpadukoB. 3amoiHeHHEe TaONMUI], YTEHHE U TOCTPOEHHUE uarpaMM (CTOJIOHMKOBBIX
(cronbuaThiX) M KpyroBbix). UTeHue rpa@ukoB peasbHbIX MpoueccoB. M3pneueHune mHbopManuu U3 auarpaMM M TaOJWI, HUCIOJIb30BAHHUE U
UHTEPIIPETALNS JAaHHBIX.

OnucarenbHasi CTaTUCTHKA: CpeHee apudmMeTnyeckoe, MeIuaHa, pa3Max, Haubosblllee 1 HauMeHbIlIee 3HaUeHUsI Habopa YUCIIOBBIX TaHHBIX.
IIpumepsl c1ydaliHONM U3MEHUYHUBOCTH.

CryqaifHpIl SKCHIEPUMEHT (OIBIT) M CiIydaiiHoe coObiTHe. BeposTHOCcTh M udacToTa. POJIb MallOBEPOSITHBIX M MPAKTHUYECKH JOCTOBEPHBIX
coOBITHI B TpupoJe U B ob1iecTBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPHH BEPOSTHOCTEH.



I'pad, BepmmHa, pedbpo. Crenens BepmmHbl. Yucmo pédep m cymmapHas crerneHb BepiiuH. lIpencraBinenue o cszHocTH rpada. Llenwm u
nukibl. [Tytu B rpadax. O6xoxa rpada (3inepos nyts). [IpencraBienune 06 opueHTHpOBaHHOM rpade. Pemenue 3agad ¢ moMorisbo rpados.
8 KJIACC

[IpencraBienue JaHHBIX B BHJIE TAOIUIL, TUarpaMm, rpaQuKoB.

MHOXecTBO, 3JIEMEHT MHOXKECTBa, MOJAMHOXECTBO. Omepaiuy HaJ MHOXECTBaMHU: OObeIWHEHHE, NepecedeHue, nomnonHeHue. CBoiicTBa
omepanuil HaJ MHOXECTBAMU: IEPEMECTHTEIBbHOE, COYeTaTelIbHOEe, paclpeleluTeNbHoe, BKIOUeHUsd. Mcnonb3oBaHue rpaduieckoro
NPEJICTAaBICHUS MHOXECTB JJIsl ONTMCAHUS PEATbHBIX IPOIIECCOB U SBJICHUH, IPH PEILICHUHU 3a7ad.

W3mepenue paccenBaHus AaHHbIX. Jlucniepcust U cTaHAapTHOE OTKJIIOHEHHE YUCIIOBBIX HaOopoB. J[uarpaMMa paccerBaHuUs.

DnemeHTapHbIe COOBITUS caydaiHOro omnbita. Ciaydaiineie coObITHS. BeposTHOCTH cOObITHH. ONBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
coObITusiMu. Crryuaiineiii BEIOOpP. CBSI3b MEX1Yy MAJIOBEPOSTHBIMU U MTPAKTHUECKU JOCTOBEPHBIMH COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoiiCTBa JepeBbEeB: €AMHCTBEHHOCTH IyTH, CYIIECTBOBAHWE BUCSYCH BEPIIMHBI, CBS3b MEXIY YHCIOM BEPIIUH M 4UCIoM pEDep.
[TpaBuiio ymHOXeHus. Pemienre 3aqad ¢ moMoIibio rpagos.

[TpotuBononOXHBIE coObITHA. J{narpamma JDitnepa. O0beanHeHne u nepecedenne coobiThii. HecoBmecTHbie coObiTusi. Dopmyrnna CoKeHus
BEPOATHOCTEH. YClOBHAsA BepOATHOCTH. [IpaBuio ymHoxenusi. HezaBucumseie coObiTus. [IpeacraBienue sxcnepuMenTa B BUae aepeBa. Pemienue
3a[a4 Ha HaX0XJIEHHE BEPOSTHOCTEH C TIOMOIIBIO IepeBa CIIy4aifHOTO KCIIEPUMEHTA, JruarpaMm Jitiepa.

9 KUIACC

[IpencraBieHue NaHHBIX B BUJE TaOMUL, AUAarpaMM, rpa@uKoB, MHTEpIpeTalus AaHHbIX. UTeHWe M MOoCTpoeHue Tabiul, Auarpamm,
rpauKOB 110 peaIbHbIM JaHHBIM.

[TepectanoBku u paxropuan. Coderanus u uncio coueranuit. Tpeyronpuuk [lackans. Pemenue 3agad ¢ UCTIOI30BaHUEM KOMOMHATOPUKH.

['eomerpuueckas BeposaTHOCTh. CityyailHbIi BBIOOP TOUKU U3 (UTYpHI Ha MJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH.

Ucneitanue. Ycenex u Heynaua. Cepus ucnblTaHuid 1o nepBoro ycrnexa. Cepus ucnbiTanuil beprnymnu. BepositHoctr coObITHIT B cepun
ucneITaHui bepryim.

CrnyualiHas BelIMYMHA U paclpesiesieHue BeposiTHOcTeH. MareMaTuueckoe oxujanue u aucnepceus. [lpuMepsl MaTeMaTUuecKoro OKUAAHUS
KaK TEOPETUYECKOr0 CPEIHETO 3HAYEHHs BEIUYMHBL. MaTreMaTudecKkoe OKHUJAaHUE U JUCIEPCUs CIIy4alHOW BEIMYMHBI «YUCIIO YCIIEXOB B CEpUHU
WCTIbITAaHUN bepHym».

[TonsiTue 0 3akoHe OGoablIMX yncen. Mi3MepeHne BeposITHOCTEH ¢ OMOIIBIO YacTOT. Poib M 3HaueHHe 3akoHa OOJBIINX YUCEN B MPUPOJE U
o0miecTse.
IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI YYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOSHHS IPOrpaMMbl Y4eOHOT0 Kypca «Aredpa» XapakTepu3yloTes:
1) naTpuoTHYecKoe BOCIIUTAHHE:



IPOSIBIIEHUEM MHTEpECA K IMPOLIIOMY U HACTOAILIEMY POCCUHCKON MAaTeMaTHMKH, LIEHHOCTHBIM OTHOUIEHMEM K JOCTHKEHHSIM POCCHUMCKHX
MaTEMaTHKOB U POCCUHCKOM MaTeMaTH4eCKOM 1IKOJIbI, K UCIIOJIb30BAaHUIO 3TUX JOCTHKEHUH B JPYruX HayKax U NPUKIAJHBIX cdepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TFOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEM TIpa’kAaHWHA W pealu3aldd ero Ipas, IMPEACTaBIEHUEM O MaTeMaTHYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaKAAHCKOTO OOIIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYX/IEHUIO 3TUYECKUX ITPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUH HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUYECKUX
IIPUHLIMUIIOB B AESTEIbHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTMBHOE YYacTHME€ B PELIEHUM [PAKTUYECKUX 3aJad MaTeMaTHYeCKOM HalpaBiIE€HHOCTH, OCO3HAHHEM Ba)KHOCTU
MaTeMaTHYeCKOro oOpa30BaHMUs Ha MPOTSHKEHUM BCEH KM3HM JAJIS yCIEHIHON Npo(ecCHOHATBHON NEeATEIbHOCTH U Pa3sBUTHEM HEOOXOJMMBIX
YMEHMM, OCO3HAHHBIM BBIOOPOM U MOCTPOEHUEM MHAUBUIYAJIbHOM TpaeKTOpUU 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C YUYETOM JIMYHBIX MHTEPECOB U
0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAIBHOMY U 3CTETMUECKOMY BOCIPHUATHIO MaTeMaTHUECKUX OOBEKTOB, 33aJay, PelICHUH, pacCyXJIeHUH, YMEHUIO
BUJIETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHMA:

OpUEHTAIEeN B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyUHBIX NPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS UEIOBEKa,
OPUPOJBI U OOIIECTBA, TOHUMAaHUEM MaTeMaTUYeCKOH HAayKH Kak c(epbl YelIOBEYECKOH AEATeNbHOCTH, ITANoOB €€ pa3BUTHUS M 3HAUUMOCTH IS
pa3BUTHS LMBWINM3ALMH, OBJIAJEHUEM S3bIKOM MaTEMaTHUKM W MAaTeMaTH4YEeCKOW KyJIbTYpOW KakK CpEeACTBOM II03HAHUS MHpa, OBJAJCHHUEM
IIPOCTEHIIMMHU HaBbIKAMH MCCIIEN0BATENbCKON NEATEIBHOCTH;

6) puznueckoe Bocintanmne, GopMuUpoBaHHNeE KYJIbTYPbI 310POBbSI M IMOLMOHAJIBHOIO 0J1arONOJIyYHUs:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTHYeCKUe 3HaHUS B MHTEpEcax CBOETrO 3[0POBbs, BEACHUS 3I0POBOTO 00pa3a KM3HM (30pOBOE MUTAHHE,
cOaaHCUPOBAaHHBIM PEKUM 3aHITUNA U OTIbIXa, peryispHas (u3nueckas aKTHUBHOCTB), c(hOPMHPOBAHHOCTHIO HaBbIKa pedIeKCuu, MpU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eioBeka;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

OpHEHTalMel Ha MPUMEHEHNEe MAaTeMaTHUYeCKUX 3HAHUHM IS pelieHus 3a/1ad B 00JIaCTH COXPAHHOCTU OKPY’Karolllei cpelibl, TNIaHUPOBaHUS
MOCTYIKOB U OLEHKH MX BO3MOJKHBIX IOCJIEICTBUM JUIsI OKPY)KAIOIIEeH cpeibl, OCO3HAHUEM TJI00albHOIO XapakTepa 3KOJOTHYECKUX MpodieM u
IyTel UX PELICHUS;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

FOTOBHOCTBIO K JEWCTBUAM B YCJIOBHUAX HEONPEIEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 IPaKTUYECKYIO
JeSITENIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y APYTUX JIIOJIeH, IPHOOPETaTh B COBMECTHOM /1€ATEIbHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETE HIIUI
U3 OIIBITA IPYTHX;

HEO0OXOIUMMOCTBHIO B (JOPMUPOBAHNN HOBBIX 3HAHUH, B TOM 4Hciie GOPMYIUPOBATH UJEH, IOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUAX, B TOM
qHCJIe paHee HEeU3BECTHBIX, 0CO3HABATh JIE(UIIMTHI COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CUTYyallMl0, BOCIHPUHHMMATh CTPECCOBYID CUTYyallMI0 KakK BbI30B, TPEeOyHOUIM KOHTpMED,
KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U ACHCTBUS, (POPMYIUPOBATh U OLICHUBATh PUCKU U MOCIEICTBUSA, HOPMUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue 1ecTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB, MOHATUMN, OTHOIICHUN MEXAYy MOHITUSIMH, GOPMYIHPOBATH
ompesieNieHUs] TOHSITHI, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIaccU(UKAIMKM, OCHOBaHHS [UIsi OOOOIICHWS W CpaBHEHUS, KPHUTECPUHU
IIPOBOJIMMOIO aHAJIN3A;

BOCTIPUHUMATH, POPMYITUPOBATEH U MPEOOPA30BBIBATE CYXKCHUS: YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIC;
BBISIBJISITH MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U NMPOTHUBOpEUUs: B (akTax, JAHHBIX, HAOMIOACHHSIX U YTBEP)KICHUSX, MpeJiararhb
KPUTEPUU JJIS BHIABJICHHS 3aKOHOMEPHOCTEH U MPOTHUBOPEUUH;

JienaTh BbIBOJIBI C MCIIOJb30BAaHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U UHAYKTHUBHBIX YMO3aKJIOUECHUNU, YMO3aKIFOUEHHUH 110 aHAJIOTUH;

pa3bupath A0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKIECHUHN (MPSIMbIE U OT MIPOTUBHOTO), TPOBOJUTH CAMOCTOATEILHO HECIIOKHBIEC JOKA3aTebCTBA
MaTeMaTU4eCKUX (aKkToB, BHICTPAUBATh APT'yYMEHTAIIUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BEIOMpaTh crmoco0 pemeHust yuyeOHON 3amaud (CpaBHHBATh HECKOJIBKO BApUAHTOB PEIICHUS, BBIOUPATH HaWOOJee MOAXOMSIIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

MCIIONIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI MHCTPYMEHT MO3HaHMsI, (JOPMYIHPOBATh BOIMPOCH], (PUKCHUPYIONIME MPOTUBOpEUYHne, mpodiemy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (HOPMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO TTO3UIINI0, MHEHHE;

MPOBOANTH MO CAMOCTOSITENILHO COCTABIEHHOMY TJIAaHY HECIIOKHBIN KCIIEPUMEHT, HEOOJBIIOE HUCCIEeI0OBAaHUE MO0 YCTAHOBICHUIO O0COOEHHOCTEH
MaTEeMaTUYECKOr0 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSTENbHO (POPMYITHPOBATH 000OIIEHHUS M BBIBOJIBI IO pe3ybTaTaM MPOBEAEHHOTO HAOIIOCHHS, UCCIIEOBAHUS, OLIEHUBATh TIOCTOBEPHOCTH
MOJIYYSHHBIX PE3YJIbTATOB, BHIBOJOB M 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOLIECCA, & TAK)KE BBIABUTATh MPEANOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSAX.

Padora ¢ undpopmanmeii:

BBISIBJISITh HEJJOCTATOUHOCTh U U30BITOYHOCTh HHPOPMAIINH, TAaHHBIX, HEOOXOTUMBIX ISl PEIICHHS 3a/1a4H;

BBIOMPATH, AaHATTU3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh MHPOPMAIIUIO PA3THYHBIX BUIOB U (POPM MpeCTaBICHUS;

BbIOUpaTh (hopMmy mpeacTaBieHUuss MHPOpPMAIMK U WIUTFOCTPUPOBATH peIlaeMble 3a/Jauyd CXeMaMH, AuarpaMMaMH, WHOW Tpadukod U HX
KOMOWHAIIASIMHU;

OIICHUBATh HAJEKHOCTh MH(POPMALIMH IO KPUTEPHSIM, TIPEATIOKEHHBIM YUUTEIEM UITH CPOPMYTUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUA:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYKJIEHUS B COOTBETCTBHH C YCJIOBUSMHU WU LIETSIMHU OOIICHHS, SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOUKY
3peHHUsI B YCTHBIX U MUCHbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO X0y PEIICHHs 3a]]a4H, KOMMEHTHPOBATh MOJIYYCHHBINA PE3YNIbTAT;



B X0/ OOCYXXICHHSI 33JIaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEeMBI, TPOOJIEMBI, periaeMol 3a7auu, BHICKA3bIBATh HJICH, HAIICJICHHBIC Ha
MOMCK PEIIEHHUs, COIMOCTABIIATh CBOM CYXXIECHUS C CYKICHHSAMHU JIPYTUX YYaCTHHKOB JIMAjora, 0OHapyXKUBaTh Pa3IMYUe M CXOJICTBO IO3HIIMHA, B
KOPPEKTHOI Gopme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,

MIPEACTABISITh PE3YIbTAThl PEIICHUS 33/1a4H, SKCTICPUMEHTA, UCCIICIOBAHMS, TIPOCKTA, CAMOCTOSITEIIHHO BEIOMPATh (hOpMaT BBICTYIUICHUS C YIETOM
3a/1a4 MPE3CHTAIlUN U OCOOCHHOCTEH ayIUTOPHH;

MMOHUMATh U UCITIOJIB30BaTh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYAIbHOW paObOThI MPU PEIICHUN YUYeOHBIX MaTEMaTUUECKHUX 3a/1a4;

HpI/IHI/IMaTB IICJIb COBMGCTHOP'I ACATCIIbHOCTH, HJIaHI/IpOBaTB opraHmaumo COBMGCTHOP’I pa6OTBI, pacnpenew{Tb BUJIbI pa60T, [[OI‘OBapI/IBaTBCSI,
00CcyX1aTh MPOIECC U PE3YJbTAT PabOThI, 0000aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (0OCYKACHHS, OOMEH MHEHHSMH, MO3TOBBIC IITYPMbI M JPYTHUE), BBHIIOIHATH CBOIO YacTh PabOTHI U
KOOPJMHHUPOBATh CBOW JIEHCTBUS C APYTMMHU YJ€HAMH KOMAaHbl, OLEHUBATh KadyeCTBO CBOEro BKJaga B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(hopMyTUpPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIAThH IUIaH, aITOPUTM PELICHUs 3aJauu (WM ero 4acTh), BBIOMpPATh CIIOCOO peUIeHHUs ¢ YYETOM UMEIOIIUXCA PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ Y4ETOM HOBOW MH(DOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIM HHTEJJIEKT:

BJIQJICTh CIIOCOO0AMH CaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa M Pe3yJIbTaTa PEIICHUS] MAaTEMaTUICCKON 3a/1a4H;

OpeIBUIETh TPYAHOCTH, KOTOPBbIE MOTYT BO3HUKHYTh IPHU PEHICHUHM 3aaud, BHOCHTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, HAMIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEN;

OIICHMBATh COOTBETCTBUE Pe3yJbTaTa AATEIbHOCTH MOCTABICHHON 1I€JH M YCIOBUSAM, OOBSACHSATh MPUYNHBI JOCTHKECHUS UITH HEJTOCTIKECHUS LIEJIH,
HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy o0y4yenus B 7 kjacce o0yJarouuics MoyquT CICIYIONTUE TPEIMETHBIE PE3yIbTAThI:

Yucsia v BbIYUCICHUSA

BrinonHsaTe, coueras yCTHBIE U MUCbMEHHBIE TPUEMBI, apu(PMeTHIEeCKUEe ACHCTBUA C PallHOHAIILHBIMUA YUCITaMH.

HaxoauTh 3HaueHUs] YUCIOBBIX BBIPAKEHUH, IPUMEHSITh Pa3HOOOpa3HbIE CIIOCOOBI M TPUEMBI BHIYUCIICHUS 3HAUYEHUH JPOOHBIX BBIPAXKECHHH,
coJIepXKamrux OOBIKHOBEHHBIC U IECATUYHBIE TPOOH.

[lepexonuTs OT oAHOW ()OPMBI 3aMUCH YHMCEN K APYroil (mpeoOpa3oBBIBaTH NECATHUHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECSITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATHUHYIO IPO0B).

CpaBHHMBATh U yNOPSAJOUUBATH PALIMOHATIBHBIE YHCTIA.

OKpyTJIsTh YUCIa.

BBINoaHATE NPUKUAKY U OLEHKY pe3yJIbTaTa BHIYMCICHUH, OIIEHKY 3HAUYEHUN YMCIIOBBIX BhIpAKEHUMN. BBIMONMHATE 1EHCTBUS CO CTENEHSIMU C
HaTypaJbHBIMHU TTOKA3aTEIISIMU.



[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEI.

Pemate NpakTUKO-OPUEHTHPOBAHHBIE 3aa4Y, CBSI3aHHBICE C OTHOLUEHUEM BEIWYMH, IPONOPLUOHAIBHOCTBIO BEJIMYUH, IPOLIEHTaMH,
MHTEPIPETHPOBATH PE3YNIbTATHl PEIICHUS 33124 ¢ yYETOM OrpaHMUYCHHIA, CBSI3aHHBIX CO CBOMCTBAMH PAaCCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonb30Bath anredpanveckyro TEPMHUHOJIOTHIO M CUMBOJIMKY, IPUMEHSATH €€ B MPOLIECCe OCBOSHHS YUeOHOTO MaTepHara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0r0 BIPAKEHHSI B MHOTOWIEH MPUBEICHUEM MTOTOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOYJIEH M MHOIOYJICHAa Ha MHOTOYIEH, NMPUMEHATh (HOpMyJbl KBajJpaTa CyMMbl M KBaJpara
Pa3HOCTH.

OcymiecTBIATh Pa3jioKeHUE MHOTOUWIEHOB HA MHOXHTEIH C IOMOILBIO BEIHECEHUS 32 CKOOKH OOIIEro MHOXKHTEJIS, IPYNIIUPOBKU CIIaraéMblX,
npuMeHeHHs (OPMYIT COKPAIEHHOTO YMHOKEHHUSI.

[TpumensTH peodpa3zoBaHNs MHOTOWICHOB ISl PEIICHUS Pa3IMUHBIX 3a/1a4 U3 MaTEMaTHKHU, CMEXHBIX PEIMETOB, U3 PEeaIbHOM MIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJbHBIMU MOKA3aTeNIMHU I IPe0Opa30BaHus BbIPAXKECHUI.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHelHblE ypaBHEHHS C OJHON INEPEMEHHOM, NMPHUMEHsS MpaBWiIa NEPEXojia OT UCXOJHOTO ypaBHEHUS K PaBHOCUIBLHOMY EMY.
ITpoBepsTS, ABJIAETCSA JIM YUCIIO KOPHEM ypaBHEHUS.

[TpumensTH rpaduvyeckre METOIbI TPH PEIICHUHN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[Tonbupath npuMepsbl nap YKce, ABISIOIINXCS PELICHUEM JINHEHHOT0 YPaBHEHUS C IByMs IEpEMEHHBIMHU.

CrtpouTh B KOOPAMHATHON TUIOCKOCTH IpadUK JTHHEHHOTO ypaBHEHHUS C JBYMsI IEPEMEHHBIMH, MOJIB3YSICh TPpa(UKOM, IPUBOJUTH MTPUMEPHI
pEILIEHUs] ypaBHEHUS.

PemaTh cucreMbl IBYX JTMHEMHBIX YpaBHEHUH C IBYMSI IEPEMEHHBIMU, B TOM YHCJIE€ TpadUUIECKH.

CocTaBiTh M pelaTh JMHEMHOE ypPaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHU IO YCIIOBHIO 3a7jau, HMHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4Ml MOJTY4YE€HHbIN pe3ynbTar.

DOyHKIUHA

N300paxarh Ha KOOPAMHATHOM MNpPSAMON TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpIMHATaM, Jy4H, OTPE3KHU, WHTEPBAJIbl, 3alMChIBATh
YHCIIOBbIE MPOMEKYTKH Ha alire0pandeckoM s3bIKe.

OtmeuaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKM IO 3a/laHHBIM KOOpJIWHATaM, CTPOUTh Ipaduku JuHEHHBIX ¢QyHKIUH. CTpouTh rpadux
bynximn y = [x].

OnuceiBaTh C MOMOUIBI0 (YHKIMH H3BECTHBIE 3aBHCHUMOCTH MEXIYy BEIMYMHAMU: CKOPOCTh, BpEMS, PacCcTOSHUE, L€Ha, KOJIMYECTBO,
CTOMMOCTb, TPOU3BOAUTENILHOCTD, BpeMsi, 00bEM paboThI.

Haxoauth 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumatp rpaduueckuii crocod mpeacTaBieHUs U aHaIM3a WHPOPMALMHU, M3BJIEKaTh W WHTEPHPETHPOBATh MHPOPMALUIO U3 TpadUKOB
peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHiy o0yuenus B 8 kiaacce 00yJaromuiics MoyyuT ClIeyIONUe MpeIMETHbIE Pe3yIbTaThl:



Yuciia 1 BLIYUCICHUA

Vcnonb30BaTh HayajlbHbIE MPEACTABIECHUS O MHOXKECTBE JIEHCTBUTEIbHBIX YHUCEI JJIi CPAaBHEHMS, OKPYIJICHUS U BBIYMCICHUH, U300paxarhb
JICHCTBUTEIIBHBIE YHCIIA TOYKAMU HA KOOPAUHATHOMN IPSIMOM.

[TpuMeHATh MOHATHE APUPMETUYECKOTO KBAJAPATHOTO KOPHSI, HAXOJIUTh KBaJpaTHbIE KOPHH, UCIONb3Yys IPU HEOOXOIUMOCTH KaJbKYJIATOP,
BBITIOJIHATH MPE0OPa30BaHMs BEIPAKEHUH, COJIEpKAIIUX KBaIpaTHBIE KOPHH, UCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonb30Bath 3anucy OOJIBLIIMX M MaJbIX YHCEI C IIOMOLIbIO IECATUUHBIX Jpo0ei u crenenel uucna 10.

Auredpanyeckune BbIpaKeHHUs

[TpuMeHATh MOHATHE CTENEHHW C LENbIM IOKa3aTeJeM, BBIIOJHATh IPeoOpa30BaHUs BBIPAKEHHUM, COJEpKALIMX CTEHNEHU C LENbIM
IIOKa3aTEJIEM.

BBINONHATE  TOXIECTBEHHbIE IPe0Opa3oOBaHMs pPALMOHAJIBHBIX BBIPQKEHUH HA OCHOBE INpaBWJI JEMCTBUM HaJl MHOTOWICHAMH U
anreOpandecKuMu APOOSMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIIH.

[TpumeHsTh IpeoOpa3oBaHMsl BBIPAKEHUH JJIsl PELICHUS Pa3IUYHbIX 33/1a4 U3 MAaTEMATUKH, CMEXHBIX IIPEAMETOB, U3 peaIbHON MPAKTUKU.

YpaBHeHUs] M HEPABEHCTBA

Pemwlate nuHENHBIE, KBaApaTHBIE YPaBHEHHsS W PALMOHAIBHBIE YPaBHEHHs, CBOJALIMECS K HHUM, CHCTEMBblI JABYX YpPaBHEHUH C JBYyMs
IIEPEMEHHBIMH.

[TpoBOIUTH TpOCTEHIIME UCCIEIOBAHMS YPAaBHEHWHW W CHUCTEM YPaBHEHHWI, B TOM 4YHCIE C NPUMEHEHHEM TpadUuecKuX MpeACTaBICHUI
(ycTaHaBiIMBaTh, UMEET JIM YpaBHEHHE WIIM CUCTEMA YPaBHEHUI pelleH s, €ClIM UIMEET, TO CKOJIBKO, U IIpoYee).

[lepexonnuTh OT CIOBECHOW (OPMYJIUPOBKH 3ajaud K €€ anreOpanyeckoil MOAENU C IOMOIIbI0 COCTaBJIEHHS YpPaBHEHHS WM CHUCTEMBbI
YPaBHEHUH, UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJIy4CHHBIN PE3YIIbTaT.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLICHKH, PEIIATh JIMHEHHBIE HEPABEHCTBA C OJJTHOM ITEPEMEHHON U UX CUCTEMBI,
JaBaTh rpaMuecKyro HIUTIOCTPALIMIO MHOXKECTBA PEIICeHNH HEPaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHuMaTh W MCTIONIB30BaTh (DYHKIIMOHAIBHBIE TIOHATHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAUYEHUs), ONPENENATh 3HaUeHUue (PYHKIUH
10 3HAUYEHUIO apryMEHTa, ONpeAesATh CBOMCTBA (QYHKIUU 1O €€ rpaduKy.

Crpouts rpauku 3eMeHTapHbIX GYHKINN BUA:

y = kiX, y = X2,y =x3,y = |X|, Y = VX, OIICBIBATH CBOICTBA YHCIOBOH (yHKIMH 110 e& rpaduKy.

K koH1y 00ydeHus B 9 kiaacce 00yqaromuiics MoIyyuT ClIeyIoNue NpeIMeTHbIE Pe3yIbTaThl:

Yucia v BbIYUCITICHUSA

CpaBHUBATh U YIIOPAIOYNBATH PALlMOHAIBHBIE U HPPALIMOHAIIBHBIE YUCIIA.

BoimonuaTe apudmernyeckue NeUCTBUS ¢ PAllMOHAIBHBIMU YHCIaMH, COYETasi YCTHbIE U MHUCbMEHHbIE MPUEMBI, BBIMOIHATH BBIYUCIECHUS C
VPPaLMOHATIbHBIMU YHCIIAMHU.

HaxonuTth 3Ha4eHMs CTENEHEN C LEJIBIMU [TOKA3aTeNIIMU U KOPHEW, BBIYMCIIATh 3HAYEHNS YUCIOBBIX BBIPAKECHUM.

OKpyIJIsITh IEHCTBUTENIBHBIE YUCIIA, BBIOIHAT IPUKUIKY PE3YJIbTAaTa BEIUNCICHUH, OLIEHKY YHCIIOBBIX BBIPA)KEHUH.



YpaBHeHusI 1 HEPaBEeHCTBA

Pewiate nuHelHbIe U KBaJipaTHbIE ypaBHEHMS], yPABHEHNUS, CBOASILUECS K HUM, ITPOCTeHIINE JpOOHO-palluOHaIbHbIE YPABHEHUS.

PemaTh cucteMbl 1ByX JIMHEHHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU U CUCTEMBI ABYX YPAaBHEHUH, B KOTOPBIX OJIHO YpaBHEHHUE HE SIBJISIETCS
JIMHEHHBIM.

Pemate TekcToBBle 3amaun anreOpanvuecKuM CIOCOOOM C MOMOIIBIO COCTABIICHUS YPAaBHEHHMS WJIM CHUCTEMBI JBYX YpPaBHEHHH C JIBYMs
IIEPEMEHHBIMH.

[TpoBOIUTH TpOCTEHIIME UCCIEIOBAaHHUS YPAaBHEHUN M CUCTEM YpPaBHEHH, B TOM 4YHCJIE C MPUMEHEHHEM TpapHUUECKUX IMpeICTaBICHHUIM
(ycTaHaBIMBaTh, UMEET JIM YPaBHEHHE WIIM CUCTEMA YPaBHEHUI pelleH s, €ClIM UIMEET, TO CKOJIBKO, U IIPOoYee).

Pemrate nuHeiiHbIe HEPABEHCTBA, KBAIpaTHBIC HEPABEHCTBA, M300paXKaTh PEeIICHHE HEPABEHCTB HA YHUCIIOBOW MPSIMOM, 3aITMCHIBATh PEIICHHUE C
IIOMOUIbIO CUMBOJIOB.

Pemate cucTeMbl TMHEHHBIX HEPAaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHCTEMBI
HEPAaBEHCTB HA YHUCJIOBOU IIPSIMOM, 3alIMCBIBATH PELIEHUE C IIOMOIIBIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHBIX 3a7au.

DOyHKIUHA

Pacno3naBare (hyHKIMM HM3ydeHHBIX BUAOB. [I0Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHUE HA KOOPAMHATHOW IIOCKOCTH TpaduKOB (PYHKIUH
Buma: Y = kx, y = kx + b,y = kix,y =ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBrcHMOCTH OT 3HaYCHHI K0DDUIHEHTOB, ONHCHIBATE CBOACTBA
(GyHKIMIA.

Crpouth 1 n300paXkaTh CXeMaTHUECKHU rpadUKU KBaJpaTUUHBIX (QYHKIUI, ONUCHIBATH CBOWCTBA KBaAPATUYHBIX (DYHKIMN IO UX IpaduKaMm.

Pacno3naBare kBazpatnuHyro (YHKIHIO 1O (GopMmyle, MPUBOAWTH NMPUMEPHl KBAIPATUYHBIX (YHKIUH W3 peallbHOW JKU3HH, (U3HKH,
TEOMETPHH.

YuciioBble MOC/I€10BATEILHOCTH H NIPOrpeccuu

Pacrnio3HaBaTh apu(pMETHUYECKYIO U TEOMETPUUECKYIO MPOTPECCHH MPU Pa3HBIX crloco0ax 3ajaHusl.

BbINONMHATE BBIYUCIIEHUS C UCHOJB30BaHUEM (POpMyn N-ro wieHa apu(pMETHYECKOW M TeOMETPUYECKOM MpOorpeccuii, CyMMbI MEPBBIX N
YJICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemate 3amaum, CBSi3aHHBIE C YHCIOBBIMH IIOCIEIOBATEIbHOCTSMM, B TOM YHCIIE 33JaYd W3 PEATbHOM *KU3HM (C MCIIOJIb30BaHHEM
KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTH).

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O KYPCA «T'EOMETPUS» HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHHUS MPOrpaMMbl y4eOHOT0 Kypca «I eoMeTpusi» XapaKTepu3yrTCs:

1) naTpuoTHYecKoe BOCIINTAHKE:

IMMPOSABJICHUEM HHTEpPECA K MPOHIJIOMY M HACTOAIIEMY pOCCHI)’ICKOfI MaTe€éMaTHuKHU, CHHOCTHBIM OTHOIICHHEM K JOCTHXXCHUAM pOCCHﬁCKHX
MaTeMaTHKOB U POCCUHCKOM MaTeMaTH4eCKOH LIKOJIBI, K UCIIONIb30BAaHUIO 3TUX JOCTHXKEHHUH B JPYTrUX HAyKax U MPUKIAJHBIX cepax;



2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEW TpakJaHWHA U peaju3alldd ero IpaB, IPEICTaBICHHEM O MaTeMaTHYeCKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaXIAHCKOTO OOIIecTBa (HAmpuMmep, BBIOOPHI, OIMPOCH), TOTOBHOCTBHIO K
00CYXXKJIEHUIO ATUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUYECKUM IMPUMEHEHUEM JIOCTHKEHUH HayKH, OCO3HAaHHWEM BaKHOCTH MOPAIBHO-3THUYECKUX
IPUHLIUIIOB B AESTEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTMBHOE YYacTHME€ B PEIIEHUM MPAKTUYECKUX 3aJad MaTeMaTH4YeCKOW HalpaBlIE€HHOCTH, OCO3HAaHUEM Ba)KHOCTHU
MaTeMaTHUYeCKOro O0pa30BaHUs Ha MPOTSHKEHUM BCEW >KU3HM Ui yCIEIIHOW MpoeCCHOHAIbHOW AESITEIbHOCTH M Pa3BUTHUEM HEOOXOJIMMBIX
YMEHUH, 0CO3HaHHBIM BHIOOPOM U TIOCTPOCHUEM MHIMBUAYAILHON TPAEKTOPUHN 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U
0OIIECTBEHHBIX TOTPEOHOCTEHH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K 3MOIMOHATILHOMY M ACTETUYECKOMY BOCIPHUSTHIO MAaTeMaTUYECKUX OOBEKTOB, 3a/1ay, PEIICHUM, PacCyX ACHUN, YMEHHIO
BUJIETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMA:

OpUEHTAIle! B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyUHBIX IPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS UEIOBEKa,
IPUPOJBI U O0IIEeCTBa, MOHUMAHUEM MAaTeMAaTUYECKOM HAyKH Kak cepbl 4eTOBEUECKOW NEATENbHOCTH, ATAOB €€ Pa3BUTHS U 3HAYUMOCTH AJIs
pa3BUTHS LMBWINM3ALMU, OBJIAJEHUEM S3bIKOM MaTE€MaTHUKM W MAaTeMaTH4YEeCKOW KyJIbTYpOW KakK CpEeACTBOM I103HAHUS MHpa, OBJAJACHHUEM
MPOCTEHIIMMU HAaBBIKAMU HCCIIE0BATENbCKON NESTENIbHOCTH;

6) puznueckoe Bocniutanmne, GopMUpPOBaHHeE KYJIbTYPbI 310POBbSI M IMOLMOHAIBHOIO 0J1arONOJIyYHUs:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTHYeCKUe 3HaHUS B MHTEpEcax CBOETrO 3[0POBbs, BEACHUS 3I0POBOTO 00pa3a KM3HM (30pOBOE MUTAHHE,
cOaaHCUPOBAaHHBIM PEXKUM 3aHITUNA U OTIbIXa, peryispHas (uznyeckas aKTHMBHOCTh), c(hOPMHPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TaKOT0 e MpaBa Jpyroro 4enoBeka;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

OpHEHTalMel Ha MPUMEHEHNEe MAaTeMaTHUYeCKUX 3HaHUHM IS pelieHus 3a/1a4 B 00JIaCTH COXPAHHOCTU OKpY’Karolled cpeJibl, TNIAHUPOBaHUS
MOCTYIKOB U OLEHKH MX BO3MOYKHBIX IOCJIEJICTBUMN JUIsl OKPY)KAIOIIEeH cpeibl, OCO3HAHMEM TJI00albHOIO XapakTepa 3KOJOTHYEeCKUX MpodieM u
IyTel UX PEIICHUS;

8) aganTanusa K U3MEHAIMMCS YCI0BHAM COLUAILHONH U IPUPOAHOII cpelbl:

TFOTOBHOCTBIO K JCHCTBUAM B YCIOBHAX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 IPaKTUYECKYHO
JeSITENIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX JIIO/IeH, IPHOOPETaTh B COBMECTHOM /1€ATEIbHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETE HIIUU
U3 OIBITA IPYTHX;

HEO0OXOIUMOCTBIO B (JOPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hciie GOpMYyIUPOBATh UJIEHU, IIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSX, B TOM
qHCJIe paHee HeN3BECTHBIX, OCO3HABATh JIE(UIIMTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYyallMI0, BOCIPUHHUMATh CTPECCOBYID CUTYyallMI0 KakK BbI30B, TpeOyrOUIMil KOHTpMED,
KOPPEKTHPOBATh MPUHUMAEMbI€ PEIICHUs U JeHCTBUSA, GOPMYIUPOBATh M OLICHUBATH PUCKHU U MOCIECTBHS, (POPMUPOBATH OIIBIT.



METANPEAMETHBLIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jloruyeckue a1eicTBUSA:

BBISIBJISITH M XapaKTEpPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB, MOHATUMN, OTHOIICHUN MEXAYy MOHITUSIMH, GOPMYIHPOBATH
OTIpeNieNIeHUs] TIOHATHH, yCTAaHABIMBATh CYIIECTBEHHBIN MNpH3HAK KIACCU(PUKAIMH, OCHOBaHMA Uil OOOOIIEHMS M CpaBHEHUS, KPHUTEPUU
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPHHUMATh, (POPMYyITUPOBATh U MPEOOPa30BHIBATE CYKJICHUS: YTBEPAUTEIbHbBIC U OTPULIATENIbHbIC, €IMHUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIE;
BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTHUBOpEUUs B (akTax, JAHHBIX, HAOMIOACHUSIX U YTBEPKACHUSAX, MpeJiararhb
KPUTEPUU JIs BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JienaTh BbIBOJIBI C MCIIOJb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIOUECHUN, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

pa30uparh JA0Ka3aTENbCTBA MATEMAaTUYECKUX YTBEP)KIECHUHN (MIPSAMBIE U OT IPOTUBHOIO), IPOBOAUTH CAMOCTOSITENILHO HECJIOXKHBIE 10Ka3aTeIbCTBA
MaTeMaTU4eCKuX (akToB, BHICTPAUBATh aPTyYMEHTAIIUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh CIOCOO pemieHust yd4eOHOH 3amaun (CpaBHUBATh HECKOJBKO BAPHAHTOB pEIICHHs, BBHIOMpaTh Hamboyiee MOAXOIAMUN C y4E€TOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATENIbCKUI MHCTPYMEHT MO3HaHMS, (OPMYIHPOBATh BOIPOCH], (PUKCHUPYIOIIME MPOTUBOpEUYne, npodiemy,
CaMOCTOSITENIFHO YCTaHABJIMBATH KICKOMOE U JIaHHOE, (POpMUPOBATh TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE;

MPOBOAMTH MO CaAMOCTOSITENIbHO COCTABIIEHHOMY IJIAaHY HECIIOKHBIN KCIIEPUMEHT, HEOOJBIIOE HUCCIEeI0OBAaHUE M0 YCTAHOBICHUIO 0COOEHHOCTEN
MaTEeMaTHYECKOTO 00BEKTA, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;

CaMOCTOSITENIEHO (POPMYIMPOBATH 0O0OIIECHNS M BBIBOABI MO Pe3ysbTaTaM MPOBEIEHHOIO HAOIIOICHHS, UCCIIEOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYSHHBIX PE3YJIbTATOB, BHIBOJOB M 0000IIEHNUI;

IIPOrHO3MPOBATh BO3MOYKHOE PA3BUTHUE MPOIIECCA, @ TAKXKE BBIABUTaTh IPEAIION0KEHNS O €70 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanmeii:

BBISIBIISATH HEJJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIMH, TAaHHBIX, HEOOXOMMBIX JJISl pEIICHUS 3a/1auH;

BbIOMpaTh, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh NH(DOPMALINIO PA3IUNYHBIX BUJIOB U (DOPM NpEACTaBICHNUS;

BbIOUpaTh (opMmy mpeacTaBieHUuss MHPOPMAIMM W WIUTFOCTPUPOBATH pelIaeMble 3a/ayd CXeMaMH, AuarpaMMaMH, WHOW Tpadukodl U HX
KOMOWHAIIASIMHU;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO KPUTEPHSIM, IPEAJIOKEHHBIM YUUTEIEM MM CPOPMYINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

BOCIIPUHUMATh M (POPMYJIMPOBATh CY)KJIEHHSI B COOTBETCTBHM C YCJIOBHUSMHU U IENSIMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOUKY
3peHUs B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 XOAY pelIeHHs 3a7aui, KOMMEHTHPOBATh MTOJIyYeHHBIN pe3yibTar;

B X0Jle 00CYX/IeHUS 3aJlaBaTh BOIPOCHI IO CYLIECTBY OOCYKAaeMOM TeMbl, MPOOJIEeMBbl, pelaeMoi 3a/laul, BBICKA3bIBaTh WUJCH, HAlleJIEHHbIE Ha
MOMCK PEILIEHUs, COMOCTABIISITh CBOU CYXACHUS C CYXACHHUSIMH APYTUX YYACTHHKOB AHaiora, OOHapyXUBaTh pa3jiMuue U CXOJICTBO IMO3MIIMMU, B
KOPPEeKTHOH (popme hopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;



MNPCACTABJIATh PE3YJIbTAaThl pCIICHUSA 3alda4M, SKCIICPUMCHTA, UCCIICAOBAHMA, IPOCKTA, CAMOCTOATCIIbBHO BBI6I/IpaTL (bOpMaT BBICTYIIJICHUSA C y‘-IéTOM
3a/1a4 TPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHH;

IMOHUMATh U UCIIOJIB30BATh NPCUMYIICCTBA KOMaH[[HOﬁ u I/IHI[I/IBI/II[yaJ'IBHOf/'I pa6OTBI IIpU pCHICHUUA y‘-Ie6HBIX MaTEMAaTUYCCKUX 3a4a4,

IPUHUMATH 1I€Ib COBMECTHOH JESATENbHOCTH, IUIAHMPOBATh OPraHHU3alMI0 COBMECTHOH pabOThI, paclpeieNsiTh BHIbI PadoT, JOrOBapuUBAaTHCS,
00CyX/1aTh MPOLIECC U PE3YNIbTAT pabOTHI, 0000IATh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYMHOBBIX (hopmax paboThl (00CYkIeHUS, 0OMEH MHEHUSIMU, MO3TOBBIC IITYPMBI H JPYTHUE), BBIIOIHATH CBOK YacTh PabOThI U
KOOpAUWHHPOBATH CBOU I[eﬁCTBHH C JpyrumMu 4YJICHaMHW KOMaH/bl, OLOCHHWBATHL KauCCTBO CBOCTO BKJIaJa B O6H.[PII>1 IMPOAYKT II0 KPUTCPUAM,
copMyITUPOBaHHBIM YYaCTHHKAMH B3aHMOJICHCTBUSL.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

CaMOCTOSITENIFHO COCTaBJIATH IUIaH, AITOPUTM PEIIeHHs 3a1aud (MM €ro 4acTh), BBIOMPATh CIIOCOO pEeIIeHUs C Y4ETOM MMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEMH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEUICHHUH ¢ y4€TOM HOBOM HH(OpMALIHH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/JIEKT:

BJIQJIETh CIIOCOOAMU CaMOMIPOBEPKHU, CAMOKOHTPOJIS MTPOLIecca U Pe3yNibTaTa pelieHusi MaTeMaTHYeCKON 3a/1auH;

HpeIlBI/II[eTI) prI[HOCTI/I, KOTOpI)IC MOFYT BO3HI/IKHYTI) HpI/I peHIGHI/II/I 3aJa4dl, BHOCHUTH KOppeKTI/IBI)I B IOCATCIBbHOCTP Ha OCHOBC HOBBIX
00CTOSITENLCTB, HAMIEHHBIX OLIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHHUBATh COOTBCTCTBUC pe3yJH,TaTa JCATCIIBHOCTU HOCTaBJIeHHOﬁ el nu yCJIOBI/IHM, O6’I)$ICH$ITI> HpI/I'-II/IHI)I JOCTHXXCHUA UJIM HEAOCTUXKCHUA LICIIN,
HAXOJHUTh OMIMOKY, aBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHBI

K koH1y 00yueHus B 7 Kjaacce 00yJaromuiics MOIyyuT CIeIyIONUe peIMETHbIE Pe3yIbTaThl:

PacriozHaBaTh u3ydeHHblE reoMeTpUYEcKHe (DUTYpBI, ONPEIENATh MX B3aUMHOE PACIOJNIOKEHUE, M300pakaTh IeoMeTpuyeckue QUrypsl,
BBIIIOJIHATB YEPTEKU 110 YCIOBUIO 3aa4u. M3MepATh TMHENHBIE U YTIIOBbIE BEIUYMHBL. Pemars 3a1aun Ha BBIYMCIICHUE JJIUH OTPE3KOB U BEJIIMUUH
YTJIOB.

Jenatb rpy0Oyl0 OLIEHKY JMHEWHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B pEaJbHOW >KU3HM, pa3MEpoB IMPHUPOJIHBIX 0OBEKTOB. Pasnuuarhb
pa3Mepsl AITUX 00BEKTOB 10 NOPSAAKY BETUUUHBI.

Ctpouts 4epTekH K F€OMETPUUECKHUM 3a/ladaM.

[Tonb30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIOIb30BaTh MPU3HAKN U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IIPH PEIICHU T
3a/1a4.

IIpoBOIUTE TOTHYECKUE PACCYKICHHS C UCIIOIB30BAHNEM I€OMETPUUECKUX TEOPEM.

ITonb30BaTbes MpU3HAKAMU PABEHCTBA IIPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEAUAaHBI, IPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUH T€OMETPUYECKUX 3a1a4.

OnpenensaTs NapasieIbHOCTh MPSIMBIX C OMOIIBIO YIJIOB, KOTOpBIe 00pa3yeT ¢ HUMHU ceKymas. OnpenensiTh napauieNbHOCTh MPSMBIX C
ITOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJJHOM MPSMOU 10 TOYEK APYrOM MPSMOM.



Pemats 3a1aumn Ha KieT4aroi Oymare.

[TpoBOAKUTH BBIYUCIICHUS U HAXOJIUTh YHCIOBbIE U OYKBEHHbIE 3HAUEHHSI YTJIOB B TEOMETPUYECKHUX 33/1a4aX C MCIOJIb30BAaHHEM CYMMBI YIJIOB
TPEYrOJIbHUKOB W MHOI'OYIOJbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IpU IE€PECEUEHUM JABYX IapajUIeNIbHBIX MpPSAMBIX ceKylied. Pemats
MIPaKTUYECKHE 3a7a4l Ha HaXO0XKJICHNUE YTJIOB.

Brnaners moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPENeNsaTh OMCCEKTPUCY YIla U CEPEAMHHBIA MEPIEeHINKYISP K OTPE3Ky Kak
F€OMETPUUYECKHE MECTA TOYEK.

DopMyIUpOBaTh ONPEAEIICHUS OKPYKHOCTH M Kpyra, XOpZbl U AMAMETpa OKPY>KHOCTH, I10JIb30BATHCSA UX CBOMCTBAMU. Y METh IPUMEHSTh 3TU
CBOMCTBA [IPU PELICHUH 33/a4.

Bnanere moHATHEM ONMMCAHHON OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETh HaxonuTh e€ meHtp. llonp3oBarbcs (akramMmu o TOM, YTO
OHMCCEKTPUCHI YIJIOB TPEYroJbHUKA MEPECEKaloTCsl B OJHOM TOYKE, U O TOM, YTO CEpEeIUHHBbIC MEPIEHIUKYISAPhl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

BnaneTs noHsATHEM KacaTeabHON K OKPY>KHOCTH, MOJIb30BATHCS TEOPEMOM O NMEPIEHANKYIIIPHOCTH KacaTelIbHOW U pajnyca, IPOBEIEHHOIO K
TOYKE KaCaHMUS.

[Tonb30oBaTbcs MPOCTEHIIMMHU Fr€OMETPUUECKUMU HEPABEHCTBAMM, IOHUMATh UX IPAKTUYECKHUI CMBICI.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHUS C TOMOILIBIO LUPKYJIS U JINHEHKU.

K koH1y o0yuenus B 8 ki1acce 00yJaromuiics MoJIyduT CIEAYIOIINe TpeIMeTHbIC Pe3yIbTaThl:

PacriozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, [10JIb30BATHCS X CBOWCTBAMU IIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

[TpuMeHsTh CBOMCTBA TOUYKHU IIEpEeCEUCHUs MeaH TPEYroJlbHUKA (IIEHTpa Macc) B PELICHUH 3aay.

Brnagerp mnoHsTHMEM cpelHEN JIMHUM TPEyrojbHUKA W Tpamelu, NPUMEHATh HX CBONCTBA IpPU PEUIEHUH T'€OMETPUYECKUX 3a/ad.
[Tonp30Batbes Teopemoit Paneca U TEOPEMON O MPONOPLHUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PEIIEHUS IPAKTUYECKUX 3aad.

[TpuMeHsTh pU3HAKU 0100US TPEYTOIbHUKOB B PEIIEHUH F€OMETPUUYECKUX 3a/4a4.

[Tons3oBatbess Teopemoit Iludaropa ans pemieHUss T€OMETPUYECKMX M IpakTHYecKuX 3anad. CTpOUTh MaTeMaTH4yecKylo MOjeldb B
MPAKTUYECKHX 3a[auax, CAMOCTOSTENBHO JETaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE ITTUHBI.

Brnaners nmoHATHAMHU CHHYCAa, KOCMHYCAa M TaHT€HCa OCTPOrO yria HMpsIMOYTOJIBHOTO TpeyrojpHUKa. [10nbp30BaThCsl STUMM NOHATHAMH IS
pelIeHNs IPaKTUYECKUX 3a/1a4.

Bbruucnate (pa3auuHbIMU croco0amMH) IJIOLIAJb TPEYroJbHUKA W IUIOIIAAM MHOTOYTOJNBHBIX (Uryp (mosp3ysich, riae HEOOXOIUMO,
KaJbKyIATOpoM). [IpuMEHATh NOTyYeHHbIE YMEHUS B IPAKTUUECKHX 3a]auax.

BrnaneTs NOHATHSIMU BIMCAHHOTO M IIEHTPAJIBHOI'O YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIMCAHHBIX yIiax, yrilaX MeXay XopJaMu (CEeKyLIIMMU) U
yrile MeXAy KacaTeJIbHOW U XOpJOU MPY PEIIEHNH T€OMETPUYECKHUX 3a4ad.

Bragets NoHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTH CBOMCTBA ONIMCAHHOTO YETHIPEXYTOJIbHUKA ITPU PELICHUH 33/1a4.

[IpyuMeHsTh MOJy4YeHHbIE 3HAHHWA HA TMPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENU [UIsl 3aJad peaJbHOM KU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BHIYMCIICHUS C TPUMEHEHHEM IOJJOOHS U TPUTOHOMETPHUH (IIOJIb3YSCh, TJie HEOOXOAMMO, KAJIBKYIITOPOM).

K xoniy o0y4ueHus B 9 kiacce oOyJaronuiics MOTyIUT CICTYIONTUE TTPEIMETHBIC PE3YJIbTATHI:



3HaThb TPUTOHOMCTPUUCCKHC (byHKI_[I/II/I OCTPLIX YTJIOB, HAXOAUTb C UX MOMONIIbBIO PA3JIMYHBIC SJICMCHTBI IMPAMOYIOJIBHOI'O TPCYIOJIbHUKA
(«perieHne NPSMOYTOJBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIBIO KalbKYIISATOPA) [UIMHBL U YIJIbI JJ1 HETAOJIMYHbIX 3HAYEHUI.

ITonp30BaThCH q)OpMy.]IaMI/I MNPpUBCACHUA W OCHOBHBIM TPUTOHOMCTPUYCCKHUM TOXICCTBOM [JId HAXOXKIACHUA COOTHOIIICHUI MCKAY
TPUTOHOMETPUYECKUMH BETMYHHAMHU.

Hcnonp30BaTh TEOpEMBbl CHHYCOB U KOCHHYCOB JUISI HaXO)KJIEHUS Pa3IMUHBIX AJIEMEHTOB TPEYroJIbHUKA («pELIEHHE TPEYrOJIbHUKOBY),
IIPUMEHATH UX IIPU PELICHUY T'€OMETPUYECKUX 3aau.

Brnagerp moHsTHSMU TIpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB MOJNOOHBIX ¢uryp. [lomp3oBaThcsi CBOWCTBAMHU MOMOOHS
IPOMU3BOJIbHBIX (UTYp, YMETh BBIYUCIIATH JJIMHBI U HAXOAUTh YIUIbl y OJOOHBIX Guryp. IIpuMeHsaTs cBolcTBa 110100Ms B MPAKTHUYECKUX 3a/ladyax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (DUTYpP B OKpPY’KAIOIIEM MUpE.

[Tosb30BaTbCs TEOpEMaMH O IPOU3BEIEHUN OTPE3KOB XOPJI, O IPOU3BENECHUN OTPE3KOB CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOPAMH, IOHUMATh MX TEOMETPHUECKUI M (PU3UUECKUI CMBICI, TPUMEHSTh X B PEIICHUN T€OMETPHUECKUX U (PU3HMUECKUX
3agad. [IpuMeHsATh cKalsIpHOE IPOU3BEIEHUE BEKTOPOB JJI HAX0XKICHUS JJIMH U YIJIOB.

ITonmp30BaThCH MCTOJO0M KOOpAWHAT Ha IIJIOCKOCTH, IPUMCHATH €0 B PCIICHHUU I'COMCTPUYCCKUX U MTPAKTUYCCKUX 3aaa4.

Bnaners NOHATHAMM IPABWJIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY)KHOCTH, [UIMHBI yTM OKPYKHOCTH U paJuaHHOW Mephl yIia, yMETb
BBIYUCIIATH IUIOIAAb KpyTra U €ro JacTeu. HpI/IMeHSITB IMOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3a/javdax.

HaxonuTh ocu (Min IEHTpbI) CAMMETPHUH (DUTYP, IPUMEHSTDH ABMKEHUS IIIOCKOCTH B IPOCTEHIINX CIydasX.

HpI/IMeHHTI) IMMOJIYYCHHBIC 3HAHUA Ha IPAKTUKEC — CTPOUTb MATCMATHUYCCKUC MOJACIIM IJId 3aJdad peaﬂbHOﬁ JKHU3HU W TPOBOAUTH
COOTBETCTBYIOIIME BHIYNCIICHUS C IPUMEHEHHEM OO0 U TPUTOHOMETPUYECKUX (PYHKIUH (I0Ib3YACh, Ile HEO0XO0AUMO, KaJIbKYISATOPOM).
INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IMTPOT'PAMMBI YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3y/IbTaThl OCBOEHHS NIPOrpaMMbl Y4eOHOT0 Kypca «BeposTHOCTb U CTAaTUCTHKA» XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

IIPOSIBJIEHUEM HMHTEpECa K INPOLIIOMY U HACTOALIEMY POCCHUHCKON MAaTEMAaTHMKH, LIEHHOCTHBIM OTHOUIEHMEM K JOCTHKEHHMSIM POCCHMCKHX
MaTeMaTUKOB U POCCUNCKON MaTeMaTUYeCKON IIKOJIbI, K UCIIOJIb30BAaHUIO 3TUX JTOCTHKEHUH B IpYrUX HayKax U MPUKIAIHBIX cepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIINOJHEHHUIO OOS3aHHOCTEH rpaXianvHa H pcajru3allui €ro ImnpaB, MNPEACTABICHHUEM O MATCMAaTHYCCKUX OCHOBax
(YHKLIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp Ipa)kJIaHCKOro ooOliecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
06cy>1<)1eHmo OTHYECCKUX np06neM, CBA3aHHBIX C MPAKTUYCCKHUM NPUMCHCHUCM I[OCTI/I)KeHI/II\/'I HAayKH, OCOZHAHHUEM BAXKHOCTH MOPAJIBHO-3TUYCCKUX
IIPUHIIUIIOB B AESTEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacTHE€ B PEIIEHUWM MPAKTUYECKUX 3aJad MaTeMAaTUYECKOM HaIlpaBICHHOCTH, OCO3HAHHUEM Ba)KHOCTH
MaTeMaTHUYeCKOro O0pa30BaHUs Ha MPOTSHXKEHUM BCEW >KU3HM Ul yCHEUIHOW Mpo(ecCHOHAIbHOW AESITEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX



YMEHHA, OCO3HAHHBIM BHIOOPOM ¥ IIOCTPOSHUEM MHAWBHIYaTbHOW TPACKTOPUU O0PA30BAHMS M )KU3HECHHBIX TUIAHOB C YYETOM JIMYHBIX UHTEPECOB H
00IIIeCTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIMOHAIBPHOMY M ACTETHYECKOMY BOCIPUATHIO MaTEMaTHYECKHUX OOBEKTOB, 3ajay, PEIICHHH, PacCyXKICHUH, YMEHHUIO
BUJICTh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAIEeH B JCATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS UEIOBEKA,
MIPUPOJBI U OOIIECTBA, TOHUMAHUEM MaTEMaTUYeCKOW HayKH Kak c(epbl YeIIOBEUECKOW ACSATEIBHOCTH, 3TANMOB €€ Pa3BUTHS W 3HAYUMOCTH JIJIS
pa3BUTHS I[MBHIW3ALMH, OBJIAJICHUEM S3BIKOM MATEMATHKH W MaTEMaTHYeCKOH KYJIbTYpOH Kak CpEICTBOM TO3HAHUS MUPA, OBJIAJCHUEM
MPOCTEUIIMMH HaBbIKaMH MCCIICI0BATEILCKON JIEATEIbHOCTH;

6) puznueckoe BocnnTanue, GopMHPOBAHNE KYJILTYPHI 310POBbS H IMOIUOHATIBHOIO 0J1arONOJIyYHsi:

TOTOBHOCTBIO IIPUMEHSATh MaTeMAaTHUECKHE 3HAHHMS B MHTEpPECax CBOETO 3JI0POBBS, BEJCHHUS 30pOBOTO 00pasa >KM3HHU (3I0pOBOE NMUTAHHE,
cOaTaHCUPOBAHHBIA PEKHUM 3aHITHA W OTIbIXA, PETYNspHAs (U3MUYECKas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABBIKA PEeQIICKCHH, TMPU3HAHHCM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) IKOJI0OrM4YecKoe BOCIIUTAHUE:

OpHEHTAIlMe Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM sl pelIeHUs 3a/1ad B 00JIACTU COXPAaHHOCTH OKPYXKAloIIe cpelbl, MIIaHUPOBAHUS
MOCTYIIKOB M OIEHKH MX BO3MOJKHBIX IOCJIEICTBUN ISl OKPYKAIOIICH Cpelbl, OCO3HAHWEM TII00aThHOT0 XapaKTepa 3KOJIOTUYSCKUX MPoOiieM U
nyTel uX pelieHus;

8) aganTanus K U3MEHAOIMMCS YCIOBHSAM COIHAILHON H MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JCMCTBUSM B YCJIOBUAX HEONPEICIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JIeSITEIIbHOCTh, B TOM YHCJIC YMEHUE YUUTHCS Y APYTUX JIFOJICH, TPHOOPETAaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHHMSI, HABBIKH M KOMITCTE HITUT
U3 OTBITA IPYTHX;

HEOOXOIUMOCTHIO B (JOPMUPOBAHNY HOBBIX 3HAHUH, B TOM YHCIIe (OPMYIUPOBATH UJIEH, IOHITHS, THIIOTE3bI 00 00BEKTaX U SABICHUSIX, B TOM
qrclie paHee HEM3BECTHBIX, 0CO3HABATh Ae(PUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CHTYallMl0 KaK BBI30B, TPEOYIOMUI KOHTpMED,
KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U ACHCTBUS, (HOPMYIHPOBATH U OIICHUBATh PUCKU U TOCIEICTBUSA, HOPMUPOBATH OTIBIT.
METANPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS
Bba3zoBble Jloruueckue JaeiicTBUA:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYeCKUX OOBEKTOB, MOHITHUN, OTHOIICHUNH MEXIY MOHATHSAMH, (OPMYyITUPOBATH
OTIpe/ICNICHUs] TIOHSATHHA, YCTAHABIMBATh CYIISCTBEHHBIM MPU3HAK KiIacCH(DHUKAIMK, OCHOBAHHS JUII OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAIN3A;

BOCIIPUHUMATH, OPMYITUPOBATE U MIPEOOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPHUIATEIIbLHBIC, CIMHIYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC,



BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W NMPOTHUBOpEUUs B (PaKTaxX, JAHHBIX, HAOMIOACHHSIX W YTBEPKACHHSX, MpeIjiaraTh
KPUTEPHUU JJIs BHISBJICHHS 3aKOHOMEPHOCTEH ¥ MPOTHUBOPEUHNIA;

JiefaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHAYKTHUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUEHHUH 110 aHATIOTHH;

paz0OupaTh J10Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUH (TIPSMBIC M OT MPOTHBHOTO), MPOBOJIUTHh CAMOCTOSITEIIFHO HECIOKHBIE J10KA3aTeIbCTBA
MaTeMaTHYECKUX (PaKTOB, BRICTPAUBATh aPTyYMEHTAIIUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpPATh CMOCOO pelieHus y4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BapHUAHTOB pEIICHMS, BbIOMpaTh HauOoJiee MOIXOIANUMNA C y4EéTOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIILCKHI MHCTPYMEHT TMO3HAHWS, (POPMYIHPOBATH BOIPOCH], (DUKCUPYIOIIHE MPOTUBOpEUHnE, Mpodiemy,
CaMOCTOSITENIbHO YCTaHAaBJIMBATh HCKOMOE U JaHHOE, (JOPMUPOBATH THIIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJMTH MO CAMOCTOSITEIILHO COCTABJIICHHOMY TUIAHY HECJIOKHBIH KCIICPUMEHT, HEOOJBIIOE UCCIICIOBAHUE 0 YCTAHOBICHUIO O0COOCHHOCTEH
MaTeMaTHUYECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY COOO0i;

CaMOCTOSTEIILHO (POPMYITHPOBATH 0OOOIICHUS M BBIBOJIBI IO Pe3yJbTaTaM MPOBEAEHHOTO HAOIIOICHUS, UCCIICIOBAHMS, OIICHUBATH JJOCTOBEPHOCTh
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIBUTATH MPEANOJI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

PatGora ¢ undopmanmeii:

BBISBJISITH HEJIOCTATOYHOCTH U N30BITOYHOCTH HHPOPMAITHH, TAaHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMPATh, AaHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATh HHPOPMALIMIO PA3TMYHBIX BUAOB B (OPM IIPEACTABICHHS;

BEIOMpaTh (hopMy mpeacTaBieHUss WHPOPMAIMM W HWUTFOCTPUPOBATH pellacMble 3aJauyd CXeMaMH, AWarpaMMaMH, WHOW Tpapukod M HX
KOMOMHALIUSIMU,

OIICHUBATH HAJEKHOCTh MHPOPMAIIMH 110 KPUTEPHUSIM, TIPEATIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHHKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

BOCIIPUHUMATH W (OPMYIUPOBATH CYXJEHUS B COOTBETCTBUU C YCIOBHUSIMHU U LIEJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY
3pEHMs B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHUS 3a]a4l, KOMMEHTUPOBATh MOJYyUYE€HHBIN Pe3yJIbTarT;

B XOJIe¢ OOCYXKJIEHHUs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOW TEMBI, TPOOIEMBI, pelaeMoi 3aJaur, BHICKA3bIBaTh HMJICH, HAICJICHHBIC Ha
MOKCK PEIIEHUs, COTIOCTABISITh CBOU CYXACHUS C CYXACHHUSIMH APYTUX YYACTHHKOB AHMANora, OOHapyXUBaTh pPa3iMuue U CXOJICTBO MO3UIIHM, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS,

MPEJICTaBISTh PE3YAbTAThl PEIICHUS 3a7auH, SKCIIEPUMEHTA, UCCIEI0BaHNUs, POEKTA, CAMOCTOATEIFHO BBIOUPaTh (hOpMaT BBICTYIUICHHS C YIETOM
3a/1a4y IPe3eHTallud 1 0COOEHHOCTEN ayTUTOPHH;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUIYaTbHOU PaOOTHI MPU PElICHUU YIeOHBIX MAaTEMATHUECKUX 3a7a4;

MPUHUMATh 11€]h COBMECTHOM JEATEIHLHOCTH, IJIAaHUPOBATh OPTaHHW3AIMI0 COBMECTHOW pPabOThI, pacmpenemsiTh BHIBI paldoT, JOTOBApUBATHCS,
o0cyXaTh MpoIiecc U pe3yabTaT paboTsl, 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;



y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (0OCYKACHHS, OOMEH MHEHHSMH, MO3TOBBIC IITYPMbI M JPYTHUE), BBHIIOIHATH CBOIO YacTh PabOTHI U
KOOPJAMHHUPOBATh CBOM JIEHCTBUS C APYTMMH YJ€HAMH KOMAaHbl, OLEHMBATh KauyeCTBO CBOEro BKJIaJa B OOIIMIA HPOAYKT MO KPUTEPUSIM,
c(OpMYIIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATH IIJIaH, aITOPUTM PELICHMs 3aaud (WM ero 4acTbh), BBIOMpaATh CIIOCOO pelleHus ¢ y4ETOM HMEIOIIMXCS PeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHH ¢ Y4ETOM HOBOW HH(DOpMAIUH.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJIETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJISI IPOIIECcca U Pe3yiibTaTa peleHIs] MaTeMaTHIeCKOH 3a/1a4H;

IPEIBUIETh TPYJHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IIPH DELIEHUU 3aladd, BHOCUTb KOPPEKTHBBI B JACATEIBHOCTb HA OCHOBE HOBBIX
00CTOSITENILCTB, HAMIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa JIeATEIbHOCTH MOCTABICHHOMN LIEJIN U YCIOBUAM, OOBSICHATh IPUYMHBI TIOCTUKEHUS WK HEIOCTHKEHUS LeJIH,
HAXOJUTh OMIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIbTATHI

K koHIty 00y4eHHs B 7 Kjacce 00yJIarOIIHIACS MOJIYIUT CICTYIOIINAE TPEIMETHBIC PEe3yIbTaThI:

Yurtate uHpOpMAIHMIO, MPEACTABICHHYIO B Tabmuiax, Ha auarpamMmax, HpEJCTaBIATh JaHHbIE B BHJE TaOJHI], CTPOUTH AHATrPAMMBI
(cronbuKoBbIe (CTOIOUYATHIE) M KPYTOBBIE) IO MACCHBAM 3HAYEHUH.

OnuceIBaTh U UHTEPIPETUPOBATH pealibHbIE UNCIIOBBIE IaHHBIE, TPE/ICTABICHHbIE B TAOIUIIAX, HAa AUarpaMMax, rpaukax.

Hcnonb30Bath JUIsl ONMMCAHUS JaHHBIX CTaTUCTUYECKHE XapaKTEPUCTUKU: CpefiHee apupMeTHUecKoe, MeuaHa, HauboJbllee U HauMeHbIlee
3HAuEHUs, pa3Max.

Hmets mpencTaBieHHe O ClydyailHOH H3MEHUMBOCTH Ha NpuUMepax LeH, (pU3MUeCKUX BEIHYMH, aHTPOINOMETPUYECKHUX JaHHBIX, HMETh
IIPEICTABJIICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K koH1y 00ydeHus B 8 kiaacce 00yJaromuiics MoIyquT CIeIyIONue MpeIMETHbIE Pe3yIbTaThl:

W3Bnekats u mnpeoOpa3oBbIBaTh MHPOPMAIUIO, MPEACTABICHHYIO B BUIE TaONUIL, JuarpamMm, rpadukoB, MPeICTaBIsATh JaHHbIE B BHJIE
TabJMI, AUarpamMmm, rpauKoB.

OnuceIBaTh 1aHHbIE C TIOMOIIbIO CTATUCTUYECKUX TOKa3aTeNlel: CpeIHUX 3HAUeHUN U Mep pacceuBaHMs (pa3Max, AUCIIEPCHs U CTaHAAPTHOE
OTKJIOHEHHE).

HaxonuTth 4acTOTHI YMCIIOBBIX 3HAYCHUH M YaCTOTHI COOBITHI, B TOM YHCIIC TIO pe3ybTaTaM U3MEPECHHI 1 HAOTIOICHU.

Haxoaute BeposSTHOCTH CilydyallHBIX COOBITHI B OMNBITax, 3HAs BEPOATHOCTH HIIEMEHTAPHBIX COOBITHI, B TOM 4YHCIIE B ONBITaX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb30Bathk rpaduueckie MoJIeNu: AEPEeBO CIy4yaifHOro KCIepHUMEHTa, AUarpaMMbl Diliepa, 4uciaoBas npsimast.



OHGpI/IpOBaTB IMOHATHUAMU: MHOKCCTBO, TIOAMHOKCCTBO, BBITIOJIHATH OIICpalllui HAd MHOXKCCTBAMMU: O6’beI[I/IHeHI/Ie, NEepeCCUCHUC, JOIOJIIHCHUC,
MIEPEYUCIIATH 3JIEMEHThI MHOKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpa(pnquIcoe MNpeaACTaBJICHUEC MHOKCCTB U CBsI3eH MCKAY HUMH IJId OIMCaHHAg NpOUCCCOB U HBJIGHHfI, B TOM 4YHUCJIC IIpH
pellIeHnH 3a71a4 U3 IPYTUX y4eOHbIX MMPEIMETOB U KypPCOB.

K xoniy o0ydenus B 9 kiaacce 00yJaromuiics MOIyduT CIEIYIONIUE IPEIMETHbIE Pe3yIbTaThI:

U3Bnekats u npeoOpa3oBeIBaTh HHPOPMAIMIO, NPEICTABICHHYIO B Ppa3MYHBIX HCTOYHHKAX B BUAE TaOJHI], AuarpaMM, rpadukos,
MPEJICTABIISITh JAHHBIC B BUJIE TAOJHII, THarpamMmm, rpaduKos.

Pemmatsb 3a1aun opraHn3oBaHHBIM I1epe0OpOM BapUAHTOB, a TAKXKE C UCIIOJIb30BAHHEM KOMOMHATOPHBIX MIPABUII U METOJIOB.

Hcnonp30BaTh onucaTeabHbIE XAPaAKTCPUCTHUKU TJIA MAaCCHUBOB YHUCJIOBBIX JaHHBIX, B TOM YUCJIC CPCAHUC 3HAYCHHUA U MCPbI PACCCHBAHUA.

HaxoauTb 4acTOThI 3HAUEHUH M YACTOTHI COOBITHS, B TOM YHCJIE MOIb3YICh pe3ylibTaTaMH MPOBEAEHHBIX U3MEPEHUN 1 HAOII0ICHUH.

HaxoauTh BepOSTHOCTU CIy4YailHBIX COOBITUN B HM3YyYEHHBIX OMBITAX, B TOM YHCIIE B OIBITAX C PaBHOBO3MOXXHBIMU 3JIE€MEHTAPHBIMU
COOBITUSIMM, B CEPUSIX UCTIBITAHUI /10 IEPBOTO yCIieXa, B CEpUsIX UCIbITaHUN bepHymnu.

NmeTs npeacTaBiieHUE O CIIy4allHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEM.

HmeTs mpeacTaBieHHE O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIy4YailHOW M3MEHYMBOCTH U O POJHM 3aKOHA
OOJIBIIMX YKCeN B IPUPOE U OOIIECTBE.



