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Y4ye6HbI Kypc « Anrebpa»

IIOACHUTEJIBHASA 3AIIMCKA

Anrebpa sB/SIeTCS OAHMM W3 OINOPHBIX KYPCOB OCHOBHOTO OOIIETo
obOpa3oBaHus: oHa obecrieuMBaeT U3yueHue JPyryux AUCIUIUINH, KaK eCTeCTBeHHO-
HAayyHOr0, TaK W TyMAHUTAPHOTO I[MK/IOB, €& OCBOeHHe HeobXoquMo [jis
TIPOZI0/DKeHYs 00pa30BaHus U B TIOBCeTHEBHOM >KU3HU. Pa3BuTHe y 00yUaroiuxcs
Hay4YHBIX TIPEACTaBAeHUNA O TIPOMCXOXKAEHWHM W CYIIHOCTA airebpanyecKux
abcTpakiuii, criocobe oTpa)keHHsT MaTeMaTHUeCKOW HayKOH sIBJIeHUM U TIPOLieCCOB
B TpUpoJie U O0OIeCcTBe, POIM MaTeMaTHUeCKOTO MOZe/NHUPOBaHHs B HayuHOM
TIO03HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (JOPMUPOBAHUIO HAYUYHOT'O MUPOBO33PEHUS
Y KaueCTB MBbIIIJIeHNsI, HeOOXOJUMBIX [l aflanTallud B COBPEMEHHOM I[M(POBOM
obijectBe. M3yueHue anreOpbl obecrieuMBaeT pa3BUTHE yMeHHs HaOMOZaTh,
CpaBHMBATb, HAXOJWUTb 3aKOHOMEDHOCTH, TpeOyeT KPUTUYHOCTH MBIIIUIEHUS,
CIOCOOHOCTH apryMEeHTHPOBAaHHO OOOCHOBBIBATH CBOW JI€HCTBUSI U BBIBO/PBI,
dbopmynrpoBathk yTBepXKIeHNs. OCBOeHHe Kypca aareOpbl 00ecrieurBaeT pa3BUTHe
JIOTUUECKOTO MBIIIUTeHHsT 00ydYaroluXcsl: OHH HWCIOMb3YIOT [eAYKTUBHBIE H
WHAYKTUBHBIE PacCy>K/eHusi, 0000IieHre U KOHKpeTH3alllio, abCcTparupoBaHue
a"Hajiornto.  OOyueHue  anrebpe  mpeAronaraeT  3HAYMTENbHBIM  O0BEM
CAMOCTOSITEJIbHOW ~ ZIeITe/TbHOCTU  00yuaroIuxcsi, TI03TOMY CaMOCTOSITEe/TbHOe
pellieHue 3a/iau IB/SETCS peanu3anuel AesTe/IlbHOCTHOTO TIPUHIMIIA 00yUeHHsI.

B cTpykType mporpammbl yueOHOro Kypca «Asrebpa» [y OCHOBHOTO
ob11iero o6pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COZIEP)KATe/IbHO-MEeTOMUeCKHe
MHUK: «Yucna v BBIUKMCIEHHS», «AJireOpaniuecKyie BhIpaKeHHUS», «YpaBHEHUST U
HepaBeHCTBa», «PyHKUuW». Kaxzgas W3 3THUX CofepKaTe/lbHO-MeTOANYeCKUX
JTMHUN pa3BUBAeTCs Ha MPOTSDKeHUHU TPEX JIeT U3yueHHus: Kypca, B3auMO/IeHCTBYS C
IPYTUMU €ero JUHUsSMU. B xoje wu3yueHusi yueOHOro Kypca oOydaromyamcs
TIPUXOAMTCS JIOTUUECKH PaCCy’K/AaTh, MCII0/Ib30BaTh T€OPETHKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M C 3THUM B TIporpaMmy y4yeOHOTo Kypca «Aurebpa» BKIFOUEHBI
HEKOTOPbIe OCHOBBI JIOTHKW, TIPeJCTaBJeHHble BO BCEX OCHOBHBIX pa3fesax
MaTeMaTUYeCcKoro 00pa30BaHMUS M CIIOCOOCTBYIOI[HE OB/IaIEHUI0 00yUarOIIMMUCS
OCHOB  YHUBEPCAJbHOTO MaTeMaTHueckKoro si3blka. CojepkaTelbHOH U
CTPYKTYDHOM 0COOEHHOCThIO yueOHOTO Kypca «AsreOpa» SIB/ISETCS  €ro0
WHTETrpUPOBAaHHBINA XapakKTep.

Cogepkanvie JMHUM «YMC/la Y BBIYMCIEHUS» CIAY)KUT OCHOBOM ISt
JA/bHEUIIIeT0 U3yUYeHHs] MaTeMaTHKH, CIIOCOOCTBYeT pa3BUTHIO Y OOYYarOL[UXCS
JIOTUUECKOT'0 MBIIIIeHHUS, (POPMUPOBAHHUIO YMEHHS TT0/Ib30BAThCS alrOPUTMaMH, a
TaK)Ke TIPUOOpPeTeHHI0 MPaKTHUeCKHUX HaBBIKOB, HEOOXOAUMBIX [I/Is1 TIOBCeIHEBHOMN
»Ku3HU. Pa3BuTHe TOHATHS O UMC/ie HA YPOBHE OCHOBHOTO 00iriero obpa3oBaHUs



CBSI3aHO C palMOHAJbHBIMU W UppalMOHaJbHBIMUA UHKCIaMH, (HOpPMHPOBaHUEM
Mpe/ICTaB/IeHUM O [IeMCTBUTEIbLHOM UWC/Ie. 3aBepllieHre OCBOEHUS YMC/I0BOU
JTMHUM OTHECEHO K cpe/iHeMy 0011jeMy oOpa30BaHHIO.

Copep>kaHue ABYX anrebpanyecKux JTUHUN — « AfreOpanuecKye BhIpa>kKeHUsD»
U «YDpaBHeHUs] U HepaBeHCTBa» CIOCOOCTBYeT (hOPMHUPOBAHHIO y 0OYYarOIIUXCs
MaTeMaTUUeCKOro arirapara, HeoOXOAUMOro /s pellleHWsl 3aJjau MaTeMaTHKH,
CMEeXHbIX TIpeJMETOB W TIPaKTMKO-OPUEHTUPOBAHHbIX 3ajau. Ha ypoBHe
OCHOBHOTO o0011jero o6pa3oBaHus yueOHbINi MaTepuan TPYNIUPYeTCs BOKPYT
palMOHaIbHBIX BbIpakKeHW. AnreOpa eMOHCTPHUPYeT 3HaueHWe MaTeMaTUKH Kak
s3bIKa [Jis1 TOCTPOEHUs] MaTeMaTU4eCKUX MoJjie/iel, OINWCaHWs MpPOLEeCcCOoB U
sIB/IeHUI peanbHOr0 Mupa. B 3agaun o0OydeHuss anreOpe BXOAAT TakKe
JanbHellllee pa3BUTHE AJTOPUTMUUECKOTO MBIIIEHHS, HeobXxoguMoro, B
YaCTHOCTH, [Ji1 OCBOeHMsi Kypca UWHGOpPMAaTUK{, U OBJafieHue HaBbIKaMU
JeIyKTUBHBIX paccykaeHuid. [IpeoOpa3oBaHre CUMBOJIBHBIX (HOPM CIIOCOOCTBYyeT
pa3BUTHIO BOOOpakeHUsi, ClIOCOOHOCTel K MaTeMaTUUueCKOMY TBOPUeCTBY.

Copeprkanre (yHKL[MOHA/TBHO-Tpa(UueCcKou JIMHUU HalleJIeHO Ha MOJIydeHue
00y4JaroIMMHCS 3HAaHUK 0 QYHKLIMSIX KaK Ba)KHeMIlell MaTeMaTHUeCKOW MOJeu
JJIs OTIMCaHUSI U UCC/IeJOBaHUsI Pa3HOOOpa3HbIX MPOLECCOB U SIBJIEHUM B MPUPO/E
u obujectBe. V3yyeHune marepuasa CrocoOCTBYyeT pPa3BUTHIO Yy 00ydaromuxcs
YMEHHS UCTI0/Ib30BaTh PA3/IMUHbIE BbIpa3UTe/IbHbIE CPE/ICTBA S3bIKa MaTeMAaTUKU —
C/IOBeCHble, CHMMBO/MYeCKUe, Tpaduueckue, BHOCUT BK/IaJ B (opMupoBaHUe
Tipe/iCTaB/JIeHUI O PO/IM MaTeMaTUKX B Pa3BUTUM LIUBUIU3ALIUU U KY/IbTYPHI.

CoryacHo yuebHOMY TIIlaHy B 7-9 K/accax u3yvaeTcsi yueOHBIM Kypc
«Anrebpa», KOTOpBIA BK/IIOYAeT CJ/IeAyIOIIe OCHOBHbIE pa3/iesibl CO/IeP>KaHUS:
«Yucma u  BBIUMC/IEHUS», «Asrebpandeckre BbIDaKeHUs», «YDaBHEHUS U
HepaBeHCTBa», « DyHKLUW».

Ha usyuenue yuebHoro kypca «Asnrebpa» orsogutcs 306 yacoB: B 7 Kjacce
— 102 yaca (3 yaca B Hezento), B 8 Kinacce — 102 yaca (3 uvaca B Hefiento), B 9
kiacce — 102 yaca (3 yaca B HeZiesn0).



COAEPXAHUE OBYUEHUSA
7 KITACC

Yucia ¥ BIYUC/IeHUS

[pobu 0OBIKHOBEHHbIE U [IeCSTUUHBbIE, TIepexof OT OAHOM (OpMbI 3arucH
npobeit kK apyroit. IloHATHe palMOHAJbHOTO UMC/A, 3allkCh, CPaBHEHUE,
yHopsijlouMBaHWe  palMOHa/JbHbIX uucen. ApudMeThueckue JeUCTBUS C
pallMOHa/NbHBIMU YKC/aMU. PellieHre 3a/jay U3 peasibHOM MPaKTUKU Ha YacCTH, Ha
pooH.

CremeHb C HaTypaJbHBbIM TIOKa3aTesieM: orpefe/ieHHe, Tpeobpa3oBaHue
BbIp@)KEHUWI Ha OCHOBe OIipejie/ieHus], 3anich 00bIINUX yKcesl. [IpoLieHTh, 3anuch
TIPOLIEHTOB B BU/le IpoOU 1 ApoOu B BU/e TIPOLIEHTOB. Tpy OCHOBHBIE 3a/jlauu Ha
TIPOLIEHTHI, pellieHHe 3a/lau U3 peanbHOW MPaKTUKU.

[IpumeHeHUe TIPU3HAKOB [I€TMMOCTH, pa3/io)kKeHWe Ha MHOXUTeIU
HaTypa/IbHbIX YHMCEJI.

PeasnbHble  3aBUCMMOCTH, B TOM UuC/e TipgMas U oOpaTHas
TIPOIMOPLIMOHAIHOCTH.

AnredpanueckKne BbIPpaXKeHHSA

[TepemeHHbIe, YMC/IOBOE 3HAYEHUE BbIpAKEHUS C MepeMeHHOM. [lonycTumbie
3HaueHUs nepeMeHHbIX. [Ipe/icTaB/ieHre 3aBUCUMOCTU MeXXJy BeJIMUMHAMU B BUjle
dbopmyibl. Berumcienus o gopmysiam. [Ipeobpa3oBaHue 6yKBeHHbBIX BbIDayKEHHUH,
TOXKJECTBEHHO paBHble BBbIpaKEHWs, TIpaBWa I[peoOpa3oBaHUs CyMM W
TIpOM3Be/IeHNH, MpaBr/ia PaCKPbITHSI CKOOOK 1 TIpHBe/ieHus TIOJ00HBIX C/laraeMbiX.

CBoiicTBa CTeleHU C HATypaJbHbIM MOKa3aTesieM.

OpHousieHbl U MHOrouieHbl. CrerneHb MHOrousieHa. Cro)keHue, BbIUWTaHKe,
YMHO)XeHHe MHOro4WwieHOB. @PopMyJibl COKDAlL[EHHOTO YMHO)XEHUs: KBajpar
CyMMbl W KBajpaT pasHOCTH. PopMmysa pa3sHOCTU KBaApaToB. PasoxeHue
MHOT'OU/IEHOB HAa MHOKUTEJIH.

YpaBHeHMs ¥ HEPABeHCTBA

YpaBHeHre, KOpeHb YpaBHEeHHs, IIpaBW/a IpeoOpa30BaHUs ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHU.

JIuHellHOe ypaBHeHHe C OJHOM TepeMEeHHOM, UYWC/I0 KOpHEeH JIMHEMHOro
yPaBHEHUS], pelleHrde JIMHEeWHbIX YypaBHeHWW. (CocTaBieHue YypaBHEHUU T10
yCJIOBUIO 3aZlaui. PellieHre TeKCTOBBIX 3a/iau C TIOMOLL[bI0 YPaBHEHHUH.

JIuHeliHOe ypaBHEHUWE C ByMsl IlepeMeHHbIMU U ero rpadguk. Crucrema AByX
JIMHEWHBbIX ypaBHEHWU C [ByMsi TlepeMeHHbIMU. PellleHWe cHCTeM ypaBHEHMIA
crioco6oM MOACTaHOBKU. [IpuMephl pellleHHs] TEKCTOBBIX 3aZlau C TTOMOIIbIO
CUCTeM ypaBHEHUI.

DyHKIMH



KoopauHaTa TOUKM Ha NnpssMou. YKC/IOBbIe MPOMEKYTKU. PaccTossHUue MexXy
JIByMSI TOUKaMH KOOPIMHATHOW MPSIMOM.

[IpsiMoyrosibHast cucteMa KoopguHaT, ocd Ox u Oy. Abcuucca U opAvHaTa
TOUKW Ha KOOPAMHATHOM TI0CKOCTU. [Ipumepsl rpadmKoB, 3ajaHHbIX (JOpMYy/IaMHu.
Urenrve rpaduKoB peanbHbIX 3aBUcuMocTed. [loHsitue @yHkiuu. ['paduk
dbyHkiuu. CoiicTBa GyHKLMM. JInHeliHas GyHKLMS, eé rpaduk. ['paduk GyHKUIMU
y = |x|. T'padrueckoe pelleHHe IMHEMHBIX ypaBHEHUM W CHUCTEM JIMHEWHBIX
ypPaBHEHUM.

8 KVTIACC

Urc/ia ¥ BBIUMC/IeHUs

KBajipaTHbIM KOpeHb M3 uuc/aa. IloHsTMe 00 wuppaiMoHa/JbHOM YHCTIe.
HecsitnuHble TIPUO/IKEHUST Uppal[MOHa/IbHBIX urcesn. CBolcTBa apubMeTHYeCKUX
KBa/IpaTHBIX KOPHeH U X MpuMeHeHUe K TIpeobpa30BaHUI0 YMC/IOBBIX BhIpayKeHUI
Y BbIUUC/IeHUsIM. [lelicTBUTe/TbHBIE UKC/Ia.

CrerneHb C Lie/IbIM MMOKa3aTesieM U eé cBolicTBa. CTaHAapTHas 3aMUCh UMC/Ia.

AnredpanuecKkne BbIPpaXKeHHS

KBazipaTHbIM  TpEXuseH, pa3/oKeHWe KBaJIpaTHOTO  TpéxujeHa Ha
MHO>KUTEJIH.

Anrebpanyeckass ApoOb. OCHOBHOE CBOMCTBO anreOpandeckor ApoOwH.
CnoxeHve, BbIUMTAHHWE, YMHOXX€HHWe, [lefieHWe anrebpanueckux Jpobeid.
ParoHabHBIE BRIpaXKEHHS U WX IpeoOpa3oBaHMe.

YpaBHeHUs 1 HepaBeHCTBA

KBazsipaTHOe ypaBHeHHWe, (opMy/ja KOpPHEHM KBaJpaTHOrO YpaBHEHMS.
Teopema Bueta. PelieHre ypaBHeHUM, CBOASIIMXCS K TUHEMHBbIM U KBaJ/IpaTHBIM.
I[MpocrTeiiiiivie ApoOHO-paliOHaIbHbIE YPaBHEHUS.

['pacdmueckass uHTeprpeTalysi ypaBHEHUI C JBYMsI IIepeMeHHbIMU U CHUCTeM
JIMHENHBIX YpaBHEHUM C JByMsi TlepeMeHHbIMM. [IprMepnl peleHusi CUCTEM
He/TMHeMHbIX YpaBHEHUM C IByMsI IIepeMeHHbIMHU.

PelrieHre TeKCTOBBIX 3afiau ajrebpanyeckum Criocobom.

UucnoBble HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO C OJJHOW TepeMeHHOMU.
PaBHOCM/IBHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBA C OJHOW MEepPeMEeHHOM.
CucremMsl JIMHEVMHBIX HEPABEHCTB C OJJHOM MTepEMEHHOM.

DyHKIMH

[Tousatve ¢yukuyu. O6nacTb orpejiesieHUss W MHOXXeCTBO —3HAueHUH
dbyHkimu. CrocoObl 3a1aHust PYHKITHIA.

I'padvk ¢yHkumu. UteHre cBOWCTB (yHKUMU 1O eé rpaduky. [Iprmepsl
rpadrKoB yHKIMM, OTPaKaroIUX peasbHble TIPOLeCChI.



OyHKIMY, OINMUCHIBAKOIIME TPSMYy0 U OOpaTHYIO MPOMOPIMOHATbHbIE
3aBUCUMOCTH, UX rpaduku. OyHKUUK y = x2, y = X3, y = Vx, y=|x|. [paduueckoe
pellieHre ypaBHeHUU U CUCTEM yPaBHEHUU.

9 KJTIACC

Yucia v BbIUMC/IEHUSA

ParjioHaibHbIe UMC/Ia, Uppal[MOHa/lIbHbIe YKC/la, KOHeUHble U OeCKOHeUHbIe
JecaTUUHbIe Apobu. MHOXKeCTBO [IeHCTBUTE/IbHBIX UKCe, 1eCTBUTEeIbHbIE UhC/Ia
Kak OecKOHeuHble [eCATHYHbIe [poOH. B3aMHO OZ/HO3HAUHOE COOTBETCTBHE
MEeXYy MHOXKECTBOM JIeCTBUTE/IbHBIX YUCEeT U KOOPAUHATHOM TIPSIMOM.

CpaBHeHHe [IeMCTBUTE/IbHBIX UHWCe, apu(pMeTHyecKkue JeuCTBUA C
JIeUCTBUTETbHBIMY UMC/IaMHU.

Pa3Mepbl O0OBEKTOB OKDY)KAIOIIEro Mupa, [JIUTEeTbHOCTb IIPOLeCCOB B
OKpY’KaroleM MHpe.

[TpubmkéHHOE 3HaUeHUe BeJIMUMHbBI, TOUHOCTh pubmmkeHus. OKpyTieHue
yuce. [IpyukrKa v oLjeHKa pe3y/iIbTaTOB BEIYUC/IEHUM.

YpaBHeHMa U HepaBeHCTBA

JIvuHeliHOe ypaBHeHUe. PelieHrie ypaBHeHUM, CBOJSIIMXCS K JIMHEWHBIM.

KBazipaTHOe ypaBHeHHe. PellleHre ypaBHeHWM, CBOJSIIMXCSA K KBa/IpaTHBIM.
bukBazsipatHOe ypaBHeHue. [IprMephl pelleHrss YpaBHEHUW TPeTher U UYeTBEPTOU
CTereHel pas3ioXkKeHrueM Ha MHOXKUTEJTH.

Perienrie poOHO-pallMOHA/NbHBIX YpaBHEHWM. PellleHre TeKCTOBBIX 3ajay
anrebpanueCcKuM MeTO/[OM.

YpaBHeHUe C [AByMsl MepeMeHHbIMU U ero rpaduk. PellieHne cucteM [ByX
JIMHEeNHBIX YpaBHEHUM C IByMsl lepeMeHHbIMU. PellieHre cucTeM AByX ypaBHEHUH,
O/IHO M3 KOTOpPBIX JIMHEWHOe, a JApyroe — BTOpOW cTemneHW. I['paduueckas
VHTepIIpeTalyisi CUCTeMbl YPaBHEHUU C IBYMs IepeMeHHbIMU.

PerrieHre TeKCTOBBIX 3afiau ajreOpanyeckKuM CIiocobom.

YucoBble HepaBeHCTBa U UX CBOMCTBA.

PellleHVe /MHEMHBIX HEPAaBEHCTB C OJHOU MepeMeHHOM. PellieHue cucTtem
JIMHEVMHBbIX HepaBeHCTB C OJHOM mepeMeHHOW. KBazipaTHble HepaBeHCTBa.
['paduueckass wWHTepripeTalisi HEpPaBeHCTB W CUCTeM HEPABEeHCTB C [IBYMsI
riepeMeHHbIMU.

DyHKIMH

KBagpatuuHasi QyHKuus, eé rpaduk u cBoiicTBa. [lapabosa, KOOpAWHATEI
BepIIMHEI 11apabosibl, 0Cb CUMMETPHH T1apaboJIbL.

I'paduku GyHKmii: v = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| , ¥ ux
CBOMCTBA.

YucioBbIe oC/1eA0BaTeIbHOCTH U NPOTrPeCcCUy



[ToHATHe uKCIOBOM MOC/IE0BAaTe/bHOCTA. 3aJjaHue I10C/e[0BaTelbHOCTH
pPeKyppeHTHOM (opMysioi 1 (hopMyJ/ioi n-ro usieHa.

Apudmetrueckass U reomeTpuueckas mnporpeccur. ®opmysbl n-ro useHa
apu(pMeTUYeCKOr U reOMeTPUUeCKOW MPOrpeccuii, CyMMBbI TIEPBBIX N U/IEHOB.

N300pakeHre ujieHOB apuMeTHUeCKOM U TeOMeTPUUeCKOW Mporpeccuit
TOUKaMH Ha KOOPAMHATHOW IJIOCKOCTH. JIMHENMHBIM U 3KCIOHEHLIMA/IbHBIA POCT.
Cr10KHbIe MIPOLIeHTHI.



INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'TEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUASA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pe3yJbTaThl OCBOEHHWS TMpOrpamMMbl yueOHOrOo Kypca
«Anrebpa» XapaKTepHU3yIOTCS:

1) naTpuoTHYeCKOe BOCIIMTAHUE:

MpOSIBJICHWEM MHTepeca K TIPOIUIOMY W  HACTOSIIEMY POCCUUCKOU
MaTeMaTWKH, 1[eHHOCTHbIM OTHOLIEHWeM K JOCTW)KeHUSIM  POCCUMCKUX
MaTeEMAaTUKOB U POCCUMCKOM MaTeMaTHUYeCKOM IIKOJIbl, K MCIIO/Jb30BaHUI0 3TUX
JIOCTYPKEHUM B JIPYTUX HayKaX U TIPUK/IaZHbIX cdepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPAaBCTBeHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBLITIOJTHEHUIO 00513aHHOCTeN TpaklaHWHA U pean3aliy ero
rpaB, TMpeJCTaB/eHeM O MaTeMaTHYeCKMX OCHOBax (yHKLMOHWPOBAHUS
pa3UUHbIX CTPYKTYp, SIBJIEHUH, Tpolielyp I'PakJaHCKoro obiijecTBa (Hampumep,
BbIOODBI, OTIPOCHI), TOTOBHOCTBIO K O0CYKAEHUIO STUUECKUX TTPOO/IeM, CBSI3aHHBIX
C TPAaKTUYECKMM TPUMEHeHWeM [OCTM)XeHWM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJ/IbHO-3TUUECKUX MPUHLUIIOB B JeSITeIbHOCTA YYEHOT0;

3) TpyAoBOe BocliUTaHUE:

YCTAaHOBKOM Ha akKTHMBHOE YyuaCcTHe B pellleHUuM T[paKTUUeCKuX 3ajay
MaTeMaTU4YeCcKOl HamnpaB/JeHHOCTH, OCO3HAaHWEM Ba)KHOCTHM MaTemMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM >KU3HM [JIs1 YCIelIHOW mpodecCroHambHOM
JesITeIbHOCT M Pa3BUTHEM HeOOXOJWMBIX YMEHHH, OCO3HAaHHBIM BLIOOpOM U
TIOCTPOEHNEM WHAVBHUAYaTbHON TPaeKTOpUX 00pa30BaHusl U XKU3HEHHBIX TJIAHOB C
YUETOM JIMUHBIX UHTEPeCOB U 0011]eCTBeHHBIX TIOTPeOHOCTel;

4) 3cTeTUYeCKOe BOCIIUTAHHE:

CMOCOOHOCTBIO K  SMOLIMOHAZTBbHOMY M 3CTEeTUUYECKOMY  BOCIIPHUSITHIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, PacCy>KIeHHH, YMEHHUIO0 BUIETh
MaTeMaThuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAy4YHOr'0 NMO3HAHMSA:

opveHTallieli B [IeATeTbHOCTM HAa COBPEMEHHYI0 CHUCTeMY HayUHbIX
TIpe/iCTaB/eHnid 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsS Ue0BeKa, TIPUPO/bI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKu Kak cdepbl ueoBeuecKou
JlesITeTbHOCTU, 3TaroB €€ pa3BUTHSI M 3HAUMMOCTH [Ji1 Pa3BUTUSI LIUBU/IM3aLIUY,
OBJIa/leHHeM SI3bIKOM MaTeMaTHKU M MaTeMaTH4yeCKOW KYJIbTypOil KaK CpeliCTBOM
MO3HaHUSI MWpA, OBJIAJEHWEM TMPOCTEUIIMMU HaBbIKaMU WCCJ/IeI0BATEIbCKOM
JesiTeNTlbHOCTY;



6) ¢usnueckoe BocnuTaHue, (GopMHPOBAaHHE KYJ/ILTYPbl 3[0POBbSl H
IMOLIMOHA/ILHOT0 0/1aromo/Iyyus:

TOTOBHOCTBIO TIDUMEHSITh MaTeMaTUueCKhe 3HaHUsI B HHTepecax CBOEro
3[0POBbsS, BeJeHWs  3/0pOBOr0 obOpa3a JKW3HM  (370pPOBOE  IMTaHHe,
cOa/laHCUPOBAHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyasgpHas Qusnueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa pedieKCUU, MPU3HAHUEM CBOEro
TipaBa Ha OIIMOKY M TaKOTO >Ke MpaBa J[Pyroro uejioBeKa;

7) 3Ko/I0THYecKoe BOCIUTaHHUe:

opUeHTal[ell Ha TpUMeHeHrHe MaTeMaTHUeCKUX 3HaHUM [l PellleHus 3a/au
B 00/1aCTH COXPAaHHOCTH OKPY>KaloIllel cpefpl, ITIJIAHUPOBAaHUS TTOCTYNKOB U
OLIEHKM MX BO3MOXXHBIX TOC/AeJCTBUM [JI1 OKpYy>Karollleld Cpejibl, OCO3HaHHWEM
r71006a71bHOT0 XapakKTepa 3K0JI0rHYecKUX TIpo0/ieM U MyTel X pelleHus;

8) aganTauusa K U3MEHAIMMCSA YC/JI0BUAM COIMA/IbHOM M MPUPOJHOM
cpe/bl:

TOTOBHOCTBIO K JIeWCTBUSIM B YC/IOBUSIX HeONpeAeIéHHOCTH, MOBBIILIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH Uepe3 NPaKTUUeCKYyI0 JesiTe/IbHOCTb, B TOM UHUCJ/Ie
YMEHHE YUUTLCSA y [APYTHUX JIHO/el, NpuobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUS1, HaBbIKK 1 KOMIIETEHLUU U3 OMbITa IPyTUX;

HeoOXOAUMOCTbI0O B (DOPMUPOBAHMM HOBBIX 3HaHWW, B TOM UHUCIIe
dhopMy/IMpoBaTh WU, TIOHATHS, TUTIOTe3bl 00 00beKTax U SB/IEHUSX, B TOM UHCIIe
paHee HEM3BECTHBIX, O0CO3HaBaTh JAe(PUIUTBI COOCTBEHHBIX 3HAHMM M
KOMIIeTeHTHOCTeH, T/laHUpPOBaTh CBOE pa3BUTHUE;

CTIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUi0, BOCIPUHUMATh
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPeOYyIOMM KOHTPMEp, KOPPEKTUPOBATh
TpUHUMaeMble pellleHUss U JelcTBusi, (OpMy/JMpOBaTb W OLleHWBAaThb PUCKU U
rocnezCTBYsI, POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe el CTBHS

Bba3oBble jioruyeckKue iefiCTBU:

e BBISIB/ISITh U XapaKTePU30BaTh CyllleCTBEHHbIEe MPU3HAKU MaTeMaTUYeCKUX
00BEKTOB, TMOHSITUM, OTHOLIEHUNW MEXIy TOHATUSMH, (HOPMY/IMPOBAaTh
orpefiesieHUs]  TOHATWM, yCTaHaB/IMBaTh  CYIIeCTBeHHbIM TMPU3HAK
K/accuUKalii, OCHOBaHHUsS /i 0000IIeHHss W CpaBHEHWs, KPUTepUHU
TIPOBO/JJMMOI'0 aHa/IMn3a;

e BOCIPUHMMATH, (HOPMY/IMpPOBaTb W  TPeoOpa30OBbIBaTh  CYKAEHUS:
yTBep/WTe/IbHble U OTpULlaTe/bHble, eJIWHWYHbIe, UaCTHble W OOIIue,
yCJIOBHBIE;



BbISIB/ISITH ~ MaTeMaTHMUeCKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTvBOpeunsi B (pakrax, [aHHbIX, HaO/MIOJEHUSAX W YTBEPXKAEHUsX,
npejjiaraTh ~ KPpUTepUM [/ BBISB/IEHUSI  3aKOHOMEDHOCTed U
IIPOTUBOPEYNY;

Jle/laTh BBIBOZIbI C KCIIO/Ib30BAaHWEM 3aKOHOB JIOTWKH, JeJyKTUBHBIX U
VH/IYKTHBHBIX YMO3aK/IH0UeHUH, YMO3aK/IF0UeHUM 110 aHa/IOTHY;
pa3buparth Jj0Ka3aTe/NbCTBa MaTeMaTUUeCKUX YTBepKJeHui (TIpsiMble U OT
MIPOTUBHOIO), TPOBOAUTH CAMOCTOSITE/IbHO HEC/IOKHBbIE J0Ka3aTe/bCTBa
MaTemMaTUueCcKux (pakToB, BBICTPaUBaTh apryMeHTal[i0, [PUBOJUTH
TIpYMepbl U KOHTPIpHMepbl, 000CHOBBIBaTh COOCTBEHHBIE PACCY K/ EHNS;
BbIOMpaTh crioco0 pelieHUs yyeOHOUM 3a7auM (CpaBHUBAThb HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIIMA C YUYETOM
CaMOCTOSITE/IbHO BbI/Ie/IEHHBIX KDUTEPHUEB).

Ba3oBble HccieoBaTe/IbCKHe JeCTBHA:

VICTI0J/Ib30BaTh BOMPOCHI KaK MCC/e0BaTe/bCKUM MHCTPYMEHT IMO3HaHMUS,
dbopmMyMpoBaTh BOMPOCH], (PUKCUPYIOLMEe TPOTHBOpeure, Tpobiemy,
CaMOCTOSITeJIbHO yCTaHaB/MBaTb WCKOMOe U JaHHoe, (OpPMHUPOBATh
TUNoTe3y, apryMeHTHPOBaTh CBOKO TO3ULMIO0, MHEHUE;

MPOBOJUTh [0 CaMOCTOSITE/IbHO COCTaBJIEHHOMY IIJIaHY HEeC/I0XKHBIU

9KCTIePUMEHT, HeOO/bIIIOe  WCC/IeZloBaHWe  TI0  YCTaHOBJIEHHIO
0COOeHHOCTeHl MaTreMaTU4YeCcKoro oO0BeKTa, 3aBUCUMOCTeH O0OBLEeKTOB
MeXXay coboi;

CcaMoCTOATe/TbHO (hopMyIUpoBaTh 000011[eHHs 1 BLIBO/IbI 10 pe3y/ibTaTaM
TIPOBe/IEHHOT0 HaOJIFOZIeHs, WCC/eJOBaHUs, OLIEHWBaTh [JOCTOBEPHOCThb
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 0000IIIeHMI;

TIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE TMpoIiecca, a TakKe BbIJIBUTaTh
TIPE/ITI0JIO’KEHHS O €T'0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uHdopmanmeii:

BBISB/ISATh HEJOCTAaTOUHOCTb W M30BITOUHOCTh WH(OPMALUW, AAaHHBIX,
HeoOXOUMBIX /ISl pellieHUs 3a/laui;

BbIOMpAaTh, aHaJIU3WPOBaTh, CHCTEMAaTH3UPOBAaTb W WHTEPIIPETHPOBATH
vH(MOpPMaI[1IO pa3MUHbIX BUJOB U (JOpM Tpe/iCTaB/IeHMUS;

BbIOMpaTh ¢GopMy TpeAcTaB/ieHHss WHGOPMAlMAd W W/UIFOCTPHUPOBATh
pelllaemMble 3aZlaud CXeMaMH, JuarpaMmamH, WHOW TpaduKoi U uX
KOMOUWHAI[USMU;

OlleHMBaTh HaZIE)KHOCTb WHGMOPMAl[MK 10 KPUTEpUsIM, TIpe//iIoKeHHbIM
yuuTesieM Uiau CopMyTMPOBaHHBIM CAMOCTOSITE/THO.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:



BOCTIpUHUMAaTh U (OPMYy/IMPOBAaTh CYXKIEHUS B COOTBETCTBUM C
YCJIOBUSIMU U Lie/IsIMU 0OI11leHus1, sSICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3PEeHUs B YCTHBIX M IMHUCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHHUS I10
XO/Ty pellleHus 3a/jJau, KOMMEHTHUPOBATh MOTyUeHHbIN pe3y/IbTarT;

B X0/ie 00CY>KZIeHHs 3a/laBaTh BOIIPOCHI M0 CYI[eCTBY 00CYKIaeMOil TeMBbl,
nipo6sieMbl, pelllaeMoi 3a/jauu, BbICKa3bIBaTh W/eH, HalleJleHHbIe Ha TTOUCK
pelLlIeHHsI, COIOCTaB/sATh CBOU CYXKIEHHS C CYXKIEHHSIMH JPYTHX
YUaCTHUKOB /IMajiora, 0OHapy>XKMBaTh pa3/iiuve U CXOJCTBO IO3ULIWH, B
KOppEeKTHOU (popme GpopMyTUPOBATh Pa3HOIJIACKsI, CBOU BO3PaXKeHUST;
TIpe/ICTaB/STh ~ pe3y/lbTaTbl  pellleHus  3ajaud,  SKCIIepUMeHTa,
WCC/Ie[JIOBAaHNS,  IPOEKTa,  CaAMOCTOSATeIbHO  BbIOMpaTh  (dopmar
BBICTYTIJIEHUSI C YUETOM 3a/1ay Mpe3eHTal[il U 0COOeHHOCTel ay/[UTOPHH;
MOHUMAaTh W WCIOMb30BaTh  IpPEUMYIeCTBA  KOMAaHJHOWM U
WHAVBUya/bHOM paboTbl TMpH pellleHuH YueOHbIX MaTeMaTHyeCKUX
3a7iau;

TIPUHUMATh 1[eJTb COBMECTHOM ZesITe/TbHOCTH, TUIAaHMPOBATh OPraHU3aI[Ui0
COBMECTHOM paboThl, pacmpefensaTb BHUAbI paboT, AOroBapUBaThCS,
obcy>IaTh TIpoLiecC ¥ pe3ynbTat paboTel, 000011[aTh MHEHHUS] HeCKOJIbKUX
JIIO/1el;

yuaCcTBOBaTh B TPYIMIOBBIX ¢opMax paboTel (0OcykaeHus, obMeH
MHEHUSIMH, MO3TOBbIe INTYPMbI W JpYyTHe), BBITIOJHATH CBOK YacThb
paboThl ¥ KOOPAWUHUPOBATH CBOM ZIEUCTBUS C [PYTUMU U/leHaMU KOMaH/bl,
OlLIEHMBaTh KaueCTBO CBOEro BK/aZia B OOIIWI TPOJYKT IO KPHUTEPHSM,
cchopMy/IMPOBaHHBIM YYaCTHUKAMH B3aUMO/[€HCTBHSI.

Pery/saTHBHBIE YHUBEpPCa/IbHbIE yUeOHbIe AeiiCTBUA
Camoopranusanus:

CaMOCTOSITe/TbHO COCTaBJ/ISITh TI/IaH, a/IFCOPUTM pellleHus 3afiauu (UIu ero
YacTb), BbIOMpaTh CIOCOO peleHus C YUYETOM HMEIOIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh W KOPPEKTHUPOBAaTh
BapUaHThI pellieHri C y4éTOM HOBOM MH(MOpMaLUU.

CaMOKOHTPO/Ib, SMOL{MOHA/IbHBIM UHTE/I/IeKT:

BMa/ileTh criocobaMu  CaMOTIPDOBEPKH, CaMOKOHTPOJISi —Tpolecca U
pe3y/ibTaTra pelleHrs MaTeMaThueCKOU 3a/jauu;

npeJiBU/leTb TPYAHOCTH, KOTOpPble MOTYT BO3HHUKHYTb I[P pelleHuHr
33/laud, BHOCHUTb KOPPEKTHBbI B /[esiTeJIbHOCTb HAa OCHOBE HOBBIX
00CTOSATETHCTB, HalJeHHBIX OIMIMOOK, BLISIBJIEHHBIX TPYAHOCTEH;
OLIeHMBATh COOTBETCTBHE pe3y/bTaTa AesiTe/IbHOCTH MOCTABAEHHOM Len
U YCJIOBUSIM, OOBSCHATb TIPUYMHBI JOCTV)KEHUST UM HeJOCTYKeHUs 1ieJTH,
HaXO/IUThb OIIUOKY, AaBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.



INPEAMETHBIE PE3YJ/IBTATBI

K KoHIly o0yueHns B 7 KJ/acce OOyYarOl[UHCS TIOMYYUT CJIeAYIOIHe
TIpeIMeTHbIE Pe3y/IbTaThl:

Yucia v BIYMC/IEHUSA

BBINOMHATh, CcoueTasi YCTHble W THUCbMeHHble TPUEMBI, apudMeTHUecKue
JIeNCTBUS C parjioHaTIbHBIMU YK C/IaMH.

HaxoauTb 3HaueHHsI YHWC/IOBBIX BLIDa)KEHHWM, MPUMEHSITh Pa3HOOOpa3HbIe
Criocobbl ¥ MPUEMBI BBIUMC/IEHUs 3HaUeHUN APOOHBIX BbIPa’KeHUH, CO/epKall[iX
0OBIKHOBEHHbIE U JIeCITUUHBIE IPO0H.

[TepexouTh OT OAHOW (hOPMBI 3aMKMCH UHCesl K Apyrou (rpeoOpa3oBbLIBATh
JeCITUYHYI0 [JpoOb B OOBIKHOBEHHYIO, OOLIKHOBEHHYH) B [eCITUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO AeCITUYHYIO IPO0Oh).

CpaBHUBATh U yIIOPSJ0OUMBATh palliOHA/IbHbIE UKCIa.

OKpyrJTh YnC/a.

BBINOMHATE PUKUKY U OI[eHKY pe3y/bTaTa BhIUMC/IEHHUH, OLIeHKY 3HaueHWH
YKCJIOBBIX BbIDA)KeHUU. BBITIONHATE AEUCTBUS CO CTETIeHSIMH C HaTypa/lbHbIMU
TIOKa3aTessIMU.

[lpyuMeHAT>  TIPU3HAKK  JIeIMMOCTH,  pa3/io)keHHWe Ha  MHOXHUTEH
HaTypa/IbHbIX UMCeJI.

Pemmath TTPAKTUKO-OPUEHTHPOBAHHbIE 3a/lauM, CBsi3aHHBbIE C OTHOILIEHUEM
Be/IMUMH, TPOMOPLIMOHA/ILHOCTBIO BeJUUWH, TIPOLIEHTaMH, WHTEepIpeTUpOBaTh
pe3y/ibTaThl peIleHys 3a7iau C YUYETOM OrpaHUUYeHM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX 00BEKTOB.

AnredpanueckKne BbIPpaXKeHHSA

Wcnonb30BaTh anrebpanyeckyrd TEPMUHOJIOTHIO U CUMBOJIMKY, TIPUMEHSITh
eé B Ipoliecce 0OCBOeHUsT yueOHOro MaTepyara.

Haxoautb 3HaueHUss OyKBEHHBIX BbIDa)KeHHN TIPU 3aJlaHHBIX 3HAUEHUSIX
TiepeMeHHbIX.

BeimonHsaTe  MpeoOpa3oBaHUsi  Le/IOTO  BbIpaKeHWs] B~ MHOTOWIeH
TIpUBe/IeHHeM T10/J0OHBIX C/laraeMbIX, paCKpPbITHEM CKOOOK.

BbIMOMHATE YMHOXKEHWe OHOWIeHa Ha MHOTOWIeH W MHOTouIeHa Ha
MHOTOYJ/IeH, TIPUMeHSITh (POPMYJIbl KBaJipaTa CyMMbI 1 KBa/[paTa Pa3HOCTH.

Ocyl1iecTBIATh pasfo)kKeHue MHOTOWIeHOB Ha MHOXKUTe/NHW C TIOMOIIbIO
BbIHECEHUsT 3a CKOOKM OOIlero MHOMKWTENs, TPYIITAPOBKH  CjlaraeMblX,
nipyuMeHeHHs1 GOpPMYJT COKPAI[EHHOTO YMHOKEHHUS.

[TpuMeHATH TIpeoOpa30BaHUsI MHOTOUJIEHOB il PellleHHsI pa3/TMUHbIX 3a/iau
13 MaTeMaTUKH, CMe)KHBIX TIPeIMEeTOB, U3 PeaibHOM MPaKTHKHU.

Mcnonmp30BaTh CBOKMCTBA CTeeHeM C HaTyPa/lbHBIMHM TIOKa3aTeIssMU /ISt
ripeoOpa30BaHusI BBIPAXKEHHIA.



YpaBHeHMa U HepaBeHCTBA

PelliaTh /MHENHBbIE ypaBHEHUs C OJHOM TlepeMEHHOW, MPUMeEHsIsl TMpaBu/a
repexoZia OT UCXO/IHOTO YpaBHEeHUsI K PaBHOCU/IbHOMY eMy. [IpoBepsiTh, SIBASeTCS
JIX YMCJIO KOPHEM ypaBHEeHWUSI.

[TpuMeHsATH rpadrueckrie MeTO/bI TIPU PellleHUU JIMHeHHBIX YpaBHEeHUHN U UX
CUCTEM.

[TopbOvpaTh TpHUMephbI TIap YHCeNd, SB/SIOIIUXCS pellleHneM JIMHeWMHOTo
ypaBHeHWUs C IByMsl [lepeMeHHbIMHU.

CTpouTh B KOODJMHATHOW TIIJIOCKOCTH TpaduvK JIMHEHHOrO0 YpaBHEHWS C
JBYMsI TlepeMeHHbIMH, TI0/Ib3ysICb TpPaUKOM, TIPUBOJUTH TIPUMEpHI pelleHus
ypaBHeHMS.

PeriaTh cUCTeMbI JIByX JIMHEMHBIX YPaBHEHUM C [IByMsi TlepeMeHHbIMH, B TOM
yKcsie rpauuecku.

CocTaB/iATb U pellaThb JiMHEWHOe ypaBHeHWe WM CUCTeMY JIMHeHHBIX
ypaBHEHWM TI0 YCJOBMIO 3a/laud, WHTEpPIIPeTUPOBaTh B COOTBETCTBUM C
KOHTEKCTOM 3a/lauM MOTy4YeHHbIN pe3y/bTar.

DyHKIUU

306paxaTb Ha KOOPAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOLI[ME 3aJJaHHBIM
KOOp/IMHaTaM, YU, OTPe3KH, HHTePBaJlbl, 3aIUChIBATh UNC/IOBbIE IIPOMEXYTKH Ha
anrebpanveckoM si3bIKe.

OTmeuaTh B KOODJMHATHOW TVIOCKOCTA TOYKH TIO 3aJlaHHBIM KOODJWHATaM,
CTPOUTH rpauKu JTMHeUHbIX QYyHKIMNA. CTpouTb rpadvk QyHKIMU Y = |X|.

OnuceiBaTh C TIOMOIIbIO  (YHKI[MM W3BECTHbIe 3aBUCUMOCTU MEXIY
Be/IMUMHAMU: CKOPOCThb, BpeMsl, pacCTOsIHWe, LieHa, KOJIUUeCTBO, CTOUMOCT,
TIPOM3BOJUTE/ILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTtb 3HaueHue GYHKLMU 10 3HAUEeHHIO eé apryMeHTa.

[TonumaTh rpaduyeckuii criocob Tpe/cTaB/ieHUds M aHaau3a WHGOPMaIUH,
W3B/IeKaTh U UHTEPIIPeTUPOBaTh MH(MOPMaIUI0 U3 rPaUMKOB peanbHbIX MPOI[eCCOB
Y 3aBUCHAMOCTEM.

K koHily obyueHus B 8 kjiacce oOyuarol[uiicsi TOAYYUT CJeAyIOL1e
TipeiIMeTHbIE Pe3y/bTaThl:

Yuc/ia ¥ BBIYMCIEHUS

Mcnonp30BaTh HauabHbIE TIPeJCTAB/IEHHS O MHOXKECTBE eMCTBUTETbHBIX
yuces [/l CpaBHEHUS, OKPYT/IeHUs U BBIUMC/IeHHH, U300pakaTh /1elCTBUTE/bHbIE
YyKCJia TOYKaMy Ha KOOPJMHATHOMW MPSMOHU.

[TpyuMeHsITL TOHATHE apU(PMEeTHUYeCKOro KBaJ[paTHOTO KOPHS, HaXO/WUTb
KBa/I[paTHble KOPHH, WCIIO/Mb3Yys TPU HEOOXOAWMOCTHU KaJIbKY/ISTOD, BBITIOJHSTh
npeoOpa3oBaHvsl BbIDA)KEHWH, COJleP)Kall[UX KBaZlpaTHble KOPHH, UCIO/b3Ys
CBOMCTBa KOpPHEM.



M cnonp30BaTh 3amick OOJBIIMX M MaJIbIX YMCes C TIOMOIIbIO /1eCATUYHBIX
npobeii u creneHeit urcia 10.

Anredpanueckue BbIpaXkeHHs

[IpyMeHSTH TIOHATUE CTeMeHW C Le/bIM [I0Ka3aTejieM, BBITIO/IHSITh
ripeoOpa3oBaHys BEIpAKEHUM, CO/IepPXKall[iX CTeTIeHH C 1[e/TbiM TI0Ka3aTeJIeM.

BBINOMHATE TOXKAECTBeHHbIe MpeoOpa3oBaHUsl PALIMOHA/BHBIX BbIPA’KeHUN
Ha OCHOBe TpaBWJI JIEMCTBUHN HaJi MHOTOU/IeHaMU U afreOpanuecKUMU IpobsiMu.

PacknazapiBaTh KBaZpaTHbIK TPEXUJIEH HA MHOXKUTETH.

[TpuMeHATH TpeoOpa30BaHUsI BhIPAXKEHUH [I7IsI pellieHus] pa3/InuHbIX 3a7iau U3
MaTeMaTHKH, CME>XHbIX IPeMEeTOB, U3 PealbHOM TTPaKTHKH.

YpaBHeHus U HepaBeHCTBA

PellaTh /MHelHble, KBaJpaTHble ypaBHEHWsSI M paljMOHa/bHbIE YpaBHEHUS,
CBOJSIIIYECS K HUM, CUCTEMbI IBYX YPaBHEHUH C IByMsI rlepeMeHHbIMHU.

[IpoBOAUTH TIPOCTEUILIME WUCC/IeNOBaHUSI YPDABHEHUU U CUCTEM YpPaBHEHUM, B
TOM UYUCJIe C TIpUMeHeHreM rpauueckyx mpeicTaBaeHul (yCcTaHaB/IMBaTh, UMEeT
IV ypaBHEHWE WIW CHUCTeMa ypPaBHEHWM pelleHus, eC/ld UMeeT, TO CKOJbKO, U
ripouee).

[TepexoauTh OT C/IOBECHOW (hOPMYJIMPOBKHM 3aJaud K eé anreOpanueckou
MOJilelM C TIOMOIbIO COCTaB/€HUSI ypaBHEHWs] WM CHUCTeMbl YpaBHEHUH,
VHTEPIIPeTUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/jauM MOJ/TyYeHHbIN pe3y/ibTar.

[TpuMeHsITb CBOMCTBA UMC/IOBBIX HEPAaBEHCTB [/ CPaBHEHWs, OL|€HKU,
pellath JIMHEHHble HEpPaBeHCTBa C OAHOM TEepeMeHHOU M WX CUCTeMbI, JaBaTb
rpaMuecKyr0 HWIIKOCTPAllMi0 MHOKeCTBa pellleHWd HepaBeHCTBa, CUCTeMbl
HEpaBeHCTB.

DyHKIUU

[ToHMMaTh M UCI0J/Ib30BaTh (DYHKLIMOHAIbHBIE MOHATUS U SI3bIK (TEPMUHBI,
CUMBO/IMUeCcKHe 0003HaueHUsi), OrpejesTh 3HaueHWe (GYHKIMU TI0 3HAUeHUIO
apryMeHTa, orpeJie/isiTb CBOMCTBA (DYHKIL[MU T10 eé TpaduKy.

Crtpouts rpaduku 3/eMeHTapHbIX GYHKIWN BUA:

y = k/x, y = x2, y = x3,y = [x|, y = VX, ONuCbIBaTL CBOMCTBa YMC/IOBOM
byHKLMY 110 e€ rpaduKy.

K xoHuly obOyuenuss B 9 kjacce 0Oyvaromuiics TOAYUYUT C/IeAYIOLIHe
ripe/IMeTHbIe Pe3yJ/IbTaThl:

Yucia v BEIUMC/IeHUA

CpaBHUMBaTh U YIIOPS/JOYMBATh palliOHA/IbHbIE U UpPal[MOHaIbHbIE YUC/IA.

BbINONMHATE apudMeTUUeCKHe [eUCTBUS C palMOHA/IbHBIMU  UMC/IaMH,
couetass YCTHble W TIMCbMEHHbIe TIPUEMBI, BBIMIOJHATL BBIUUC/IEHUSI C
VppalOHaIbHBIMU UMCIaMHU.



HaxoauTb 3HaueHWs] CTeleHed C 1eflbIMKA TIOKa3aTe/lssMAd W KOpHeEH,
BBIUMC/ISITh 3HAUEHHsI YMC/IOBBIX BhIpaKeHUH.

OKpyr/isiTh  [IeCTBUTE/bHbIE YWC/A, BBIMIOJHATL TIPUKUAKY pe3y/bTara
BBIUMC/IEHUH, OLIeHKY UMC/IOBBIX BhIpaXKeHUH.

YpaBHeHMa U HepaBeHCTBA

Pemath SMHelHble W KBaJpaTHble YpaBHEHWs, YpaBHeHHUs, CBOJSALIUECS K
HUM, TIpOCTelIre ApoOHO-pallMOHAIbHbIE YPaBHEHHUS.

Pemmath CHCTEMBI [IByX JUHEMHBIX YPaBHEHHM C [BYMsI TNe€pPeMeHHbIMH H
CUCTeMbI /IBYX YPaBHEHUM, B KOTOPBIX OJHO YPaBHEeHUeE He SIB/SeTCs TUHENHbBIM.

PerlaTh TeKCTOBBIe 3aZlaud  anreOpanueCKMM CIOcoO0OM C  TIOMOII[bIO
COCTaBJIeHHS YPABHEHHMSI UJTH CUCTEMBI [IBYX YPaBHEHUH C IBYMSI TlepeMEeHHBIMH.

[TpoBOAWTE TIPOCTEHIIINME HUCCIeJOBAaHUS YPaBHEHUM U CUCTEM ypaBHEHUH, B
TOM YKCJie C TIpUMeHeHreM rpaduuecKux mpezcTaB/ieHuii (yCcTaHaB/IMBaTh, UMeeT
71 ypaBHEHWe WM CUCTeMa YpaBHEHWM pellleHusi, eCcii UMeeT, TO CKOJbKO, U
ripouee).

PeliaTh /MHelHbIe HepaBeHCTBA, KBaJpaTHble HepaBeHCTBA, M300pakaThb
pellileHHe HepaBeHCTB Ha YMC/OBOMW TIPSIMOM, 3alMChIBaTh pellleHre C TIOMOIIbIO
CUMBOJIOB.

Pematb  CHCTeMBbI JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEpPaBEHCTB,
BK/IFOUAOLI[Me KBa/IpaTHOe HEPaBEeHCTBO, W300pa)kaTb pellleHWe CUCTeMbI
HepaBeHCTB Ha YMCJIOBOM TIPSIMOM, 3aITMChIBATh pellleHre C ITOMOIIbI0 CHMBOJIOB.

W cnonp30BaTh HepaBeHCTBA TIPU PellieHrH pa3/inyHbIX 3a/au.

DyHKIMH

Pacrio3HaBaTh (YHKIMM W3yueHHBIX BHUZAOB. I[IOKa3biBaTh CXeMaTHUYeCKH

pacroJ/io)keHre Ha KOOP/IMHATHOM M/IOCKOCTH rpadvKoB (PyHKIMM BuAa: y = kx, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBUCUMOCTH OT
3HaueHWH KO3()(PULIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLIUM.

CrpouTh ¥ M300pakaTh CXeMaTU4yeCcKu rpadyku KBaJ[paTUUHBIX (YHKIUH,
OMNMCHIBAaTh CBOMCTBA KBA/[PaTUUYHBIX (PYHKIIUM MO UX TpadurKam.

Pacrno3HaBaTh KBaZpaTUYHYHO (PYHKLWIO 10 (popMyJie, IPUBOAUTL MPUMEDbI
KBa/IpaTUYHBIX (DYHKLIUW U3 peabHOM KU3HU, (PU3UKHU, TeOMEeTPUM.

YucioBbIe MOC/1eA0BaTeIbHOCTH U MPOTrPecCcum

Pacrio3HaBath apu(pMeTUUeCKyl0 U TeOMeTPUUYEeCKYH TMpOrpeccuyd Ipu
pa3HbIX criocobax 3aJaHusl.

BLITIO/IHATL ~ BBIUKUC/IEHHST C  HWCIO/b30BaHWeM (GopMy/a N-TO  ujeHa
apudMeTUUeCKOH ¥ TeoMeTpUUeCcKol Tporpeccuii, CyMMBbI IepBbIX N U/IeHOB.

M300pakaTb u/ieHbl TI0C/Ie[JOBaTebHOCTA TOUKaMHW Ha KOOpAMHATHOU
TIJIOCKOCTH.



PermiaTh 3a7iaud, CBsI3aHHBIE C UYHCOBBIMU TI0C/I€[IOBATEBHOCTSMM, B TOM
yKCIIe 33/laud U3 peabHOM »KU3HM (C MCIIO0/Ib30BaHUEM Ka/bKy/ISITOpa, HU(PPOBLIX
TEeXHOJIOTUH).



TEMATNYECKOE INTAHNPOBAHUE

7 KITIACC
KosmuecTBO yacoB J/IeKTPOHHbIEe
No HaumenoBanue
(uudposrbie)
o/ pas/ie/ioB ¥ TeM Kontponbusie | IIpakTHyeckue
Bcero oOpa3oBare/IbHbIE
1| nporpamMMsbI padoThI padoThI
pecypchl
Yucna n Bu6moteka IJOK
BbIUHC/IEHUS]. 75 1 http
ParyioHansHbIe s://m.edsoo.ru/7f415b9
yucia 0
bubmmoreka IIOK
Asnrebpanueckue 57 1 http
BBbIDKEHUS s://m.edsoo.ru/7f415b9
0
bubmmoteka IIOK
YpaBHenus U 20 1 http
HepaBeHCTBa s://m.edsoo.ru/7f415b9
0
KoOpUHaTE 1 EH6HHOTeKa LIOK
http
rpacuK. 24 1 s://m.eds00.ru/7f415b9
DyHKIMU 0
bubmmoreka IIOK
IToBTOpEHUE U http
6 1
0606111eH1Ee s://m.edsoo.ru/7f415b9
0
OBLIEE
KOJIMYECTBO
102 5 0
YACOBIIO
[MTPOTPAMME




8 KV/IACC

KosmmuecTBO yacoB J/IeKTPOHHbIEe
No HaumenoBanue
(uudpossbie)
n/ pas/ie/ioB ¥ TeM Konrponbueblie | IIpakTHueckue
Bcero obpa3oBare/ibHbIe
n nporpaMmsbI padoThI padoThI
pecypchbl
bubmioTeka LIJOK
1 Uucsia U BBIYUCTIEHYS. 15 http
KBagpaTHbie KOpHU s://m.edsoo.ru/7f417a
8
Uucia U BBIYUCTIEHYS. EH@IHOTeKa HOK
2 CreneHsb C 11e/IbIM 7 At
s://m.edsoo.ru/7f417a
roKasaTesiemMm
8
AnreGpanyeckue bubmioreka [IOK
3 BBIDa@KEHUA. 5 1 http
KBagpatHbiii s://m.edsoo.ru/7f417a
TpEXUeH f8
Anrebpanyeckue bubnuoreka LIOK
4 BBIPKEHUS. 15 1 http
Anrebpanueckas s://m.edsoo.ru/7f417a
Zpobb £8
YpaBHeHus u bubnuoreka LIOK
5 HepaBeHCTBa. 15 1 http
KsagpatHbie s://m.edsoo.ru/7f417a
ypaBHEHHUsI f8
YpasHeHus u EH6HHOTEK&IHDK
http
6 . 13
Hepapericrea . s://m.edsoo.ru/7f417a
Cucrembl ypaBHeHUH 3
VpasHeHus u EH6HHOTEK&IHDK
http
7 . 12 1
Hepapercrea s://m.edsoo.ru/7f417a
HepaseHnctsBa
8
bubmoreka LIOK
3 @yHKIMU. OCHOBHBIE 5 http
[IOHATHUSA s://m.edsoo.ru/7f417a
8
bubmoreka LIOK
9 @yHKIMU. YHUcioBbie 9 http

byHKLMH

s://m.edsoo.ru/7f417a
f8




bubmioreka LIOK

10 [ToBTOpEHME U 6 http
06006111eH1Ee s://m.edsoo.ru/7f417a
8
OBLIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME




9 KV/IACC

KosmmuecTBO yacoB J/IeKTPOHHbIEe
No HaumenoBaHnue
(uudpossbie)
n/ pasje/ioB H TeM Konrponbueblie | IIpakTHueckue
Bcero obpa3oBare/ibHbIe
I NporpaMmbI paboThI padoThI
pecypcsl
Hucna n Bubmoteka IIOK
1 BbIUHCJ/IEHHS. 9 http
[etlicTBUTE/IbHBIE s://m.edsoo.ru/7f419
yncsia do8
YpaBHeHus u
bubmoTeka LIOK
HepaBeHCTBa. et
attp
2 14 1
yPaBiI CHHA € s://m.edsoo.ru/7f419
OZlHOU } 408
repeMeHHOMN
YpaBHeHus u bubnuoreka LIOK
HepaBeHCTBaA. http
3 14 1
Cucremsl s://m.edsoo.ru/7f419
ypaBHEHUI dos
VpaBHeHus }]?I/I6JII/IOT€K& LIOK
http
4 . 16 1
;ep apencTRa s://m.edsoo.ru/7f419
epaBeHCTBa 408
bubmoreka IIOK
http
5 o 16 1
YHKUHH s://m.edsoo.ru/7f419
dos
UHCIIOBBIE }]?I/I6JII/IOT€K& LIOK
http
6 15 1
TOCTIEAOBATENRHOC s://m.edsoo.ru/7f419
™ dos
[ToBTOpEHME, bubmoTeka LIOK
7 0bo011eHMe, 18 1 http
cucTemMaru3ars s://m.edsoo.ru/7f419
3HaHUU dos
OBIIEE KOJIMYECTBO
YACOBIIO 102 6 0
[MTPOT'PAMME




YuebHblii Kypc «[eomeTpus»

ITIOSACHUTEJ/IbHASA 3AITNCKA

['eoMeTpusi Kak OAWH M3 OCHOBHBIX pa3/ie/ioB IIKOJbHOM MaTeMaTHKH,
UMeIoIIMi CBOel Liefibio 06ecreunTh U3ydyeHHe CBOWCTB U pa3MepoB (uryp, ux
OTHOLIEHWH U B3aUMHOe paclojioKeHue, OMupaeTcsi Ha JIOTMYeCcKYylo,
Jl0Ka3are/ibHyl0 JIMHKIO. LleHHOCTh M3yueHHsi reOMeTPUM Ha YPOBHE OCHOBHOTO
o01iero obpa3oBaHus 3aK/IFOYaeTCsl B TOM, UTO OOyUaroL[UiCs YUUTCS TIPOBOAUTD
Jl0Ka3areJibHble pacCy>X/eHHsl, CTPOUTh JIOTUUeCKHEe YMO3aK/IIOUeHHs, J0Ka3bIBaTh
VCTUHHBIE YTBEPXKJEHUs] U CTPOUTb KOHTPIPUMEpHI K JIO)KHBIM, MPOBOAUTH
pacCyKJeHusi «OT TIPOTUBHOIO», OT/JMYaTh CBOWCTBA OT  [IPU3HAKOB,
dhopmyMpoBaTh 0OpaTHbIE YTBEPIKEHUSI.

Bropod 1jenbr0 M3yuyeHUs] TeOMeTpPUM SBJISIETCS MCI0/Ib30BaHME e€ Kak
VHCTPYMEHTa MpU pellleHWH KaK MaTeMaTH4eCKUX, TaK U MpaKTUYecKux 3ajad,
BCTPeUaroluxcss B peanbHOW >Ku3HW. OOyuvaromuiics Jo/DKeH HayuyuThCs
orpeJeUuTb FeOMETPUUECKY0 (DUrypy, OnvcaTh CJI0OBAMM [JaHHBIM UYEPTEX WU
PUCYHOK, HalTH T/IOIIA/[b 3eMe/IbHOTO Y4YacTKa, paCCUMTaTh HEOOXOAUMYIO AJTUHY
OTITOBOJIOKOHHOTO Kabensi wiud TpeOyemble pa3mepbl Trapa)ka [jisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIUUC/IWTENbHAs JIMHUSI B U3yYEeHUU TeOMEeTPUU.
[Ipu pellieHuM 3aiau MPAKTUUECKOTO XapakTepa O0yYaroIUiCs yUWUTCS CTPOMUTH
MaTemMaTUueCcKhe MOJeNu peajbHbIX JKU3HEHHbIX CUTyaluil, TPOBOJUTH
BBIUMCJIEHUS U OL|eHUBATh a/leKBaTHOCTb MMOTyUeHHOT0 pe3y/ibTara.

KpaiiHe Ba)KHO TOAUYEPKUBATh CBSI3M TEeOMETPUU C APYTUMU yueOHBIMU
rpeiMeTaMH, MOTUBHMPOBAaTh MCI0JIb30BaTh OIpe/ie/ieHrs TeOMeTPUUYECKUX (PUTYP
Y TIOHSITWH, [1eMOHCTPUPOBaTh MPUMEHEHUe TMOy4YeHHbIX YMeHWM B (u3uKe U
TeXHWKe. OTU CBs3W Haubosee spKO BUAHBI B TeMax «BeKTophbi»,
«TpuroHomerpruueckue COOTHOLIeHUs1», «Metog kKoopauHaT» U «Teopema
[Tucdaropa».

YuebHbiii Kypc «I'eoMeTpusi» BK/IHOUAeT C/IeAYIOIIe OCHOBHBIE pa3/iesibl
comepxanusi: «['eomeTpuueckre ¢GUrypel U UX CBOWCTBa», «l3mepeHue
reOMeTpUYecKUX BeJIMUMH», «/leKapTOBbl KOODJWHATBl Ha TJIOCKOCTH»,
«BekTopbl», «/IBW>KeHHUs TIII0CKOCTH», «[Ipeobpa3oBaHHs ITOZ00OHS».

Ha usyuenue yuebHoro Kypca «['eomerpusi» orBoautcsi 204 yaca: B 7 Kjacce
— 68 yacoB (2 uaca B Hezento), B 8 Knacce — 68 yacoB (2 yaca B Hefiento), B 9
K/lacce — 68 uacoB (2 yaca B HejleJli0).



COAEPXAHUE OBYUEHUSA
7 KITACC

HauasnbHble roHaTHs reomeTpyuu. Touka, npsMasi, OTpesok, Jiyd. YToj. Bujsl
yrioB. BeprukanbHble U CMeXHble yrybl. buccekrpuca yria. JlomaHas,
MHOIOyrosibHUK. [lapasieslbHOCTE Y NepreH UKy /IIpHOCTD [IPSMBIX.

CumMmeTpuuHble (urypel. OCHOBHBIe CBOWCTBA OCEBOW CHUMMETPUHU.
IIpuMepsl CMUMMeTpHH B OKPY’KarollieM MUpe.

OCHOBHBIE TIOCTPOEHMSI C TOMOLIBIO LIMPKYJ/S U JIMHEWKU. TpeyrosibHUK.
BricoTa, MeivaHa, 6b1icceKTpuca, UX CBOMCTBaA.

PaBHOOe/ipeHHBII W DaBHOCTODOHHWI  Tpeyro/ibHUKU. HepaBeHCTBO
TpeyroJibHUKa.

CBoiicTBa ¥ TIpU3HAKM DPABHOOEJPEHHOr0 TpeyrojbHUKa. [Ipu3HaKu
paBeHCTBa TPeYyroIbHUKOB.

CBoNCTBa U IIPU3HAKU MapasljiesbHbIX NpsMbIX. CyMMa YIJIOB TPeyroJibHUKaA.
BHelHue yrjibl TpeyroJibHUKA.

[TpssmoyrosibHbIM  TpeyrosbHUK. CBOMCTBO Me[HaHbl IPSIMOYTOJIBHOTO
TPeyrojbHUMKa, IIPOBeJéHHOM K  runoreHy3e. IIpusHaku  paBeHCTBa
TMPSIMOYTOJIbHBIX TPEYT0/JIbHUKOB. [IpIMOYTO/IbHBIM TPEYTOJILHUK C YrjioM B 30°.

HepaBeHcTBa B reoMeTpuyu: HepaBeHCTBO TpeyroJibHUKA, HEpPaBeHCTBO O
JUIMHe JIOMaHOMW, TeopeMa O OoJsibllieM yriie ¥ OoJbliieli CTOpOHEe TpeyrosbHHUKA.
IleprieHjMKyJ/IIp ¥ HAK/IOHHAs.

['eomeTprueckoe MeCTO TOYeK. buccektpuca yrina W CepeUHHBIN
TeprieHAuKY/Iap K OTPe3Ky Kak reoMeTpuyeckye Mecra TOYek.

OKpy>XHOCTb M KpyI, XOpJa MW JuaMeTp, HUX CBOMCTBa. B3anmHoe
pacroJsioKeHre OKPY)KHOCTHU U IpsiMou. KacaresibHast M ceKyljasi K OKPY>KHOCTH.
OKpy)KHOCTb, BIMCaHHasg B yroj. BnucaHHagd W oOmnucaHHasg OKPY>KHOCTU
TpeyroJibHUKa.

8 K/IACC

YeTtbipéxyronbHUKU. [lapanienorpamm, ero npusHakd U CBOMCTBA. YacTHbIe
CJlyyau TiapajuiesiorpaMmoB (TIPSIMOYTOJIBHUK, pOMO, KBaJpar), WX TIPU3HAKU U
cBovictBa. Tpamenus, paBHOOOKasi Tparieljusi, €€ CBOWCTBAa U TIPHU3HAKU.
[IpssMoyro/sbHas TpareLusi.

Metop yaBoeHuss MeauaHbl. LleHTpanbHasa cummerpus. Teopema dasieca u
Teopema O MPOIOPLMOHAIbHBIX OTpe3Kax.

CpefHyie IMHUU TPeyroJibHUKA U Tpareliu. LleHTp Macc Tpeyro/ibHUKa.

[Tomobrie TpeyrosbHUKOB, Ko3dduieHT momobus. IIpusHaku momobus
TpeyrosbHUKOB. [IpMeHeHMe 10100usI TIPU pellieHny TTPaKTUUeCKUX 3azau.



CaolicTBa TIolaJeli reomeTrpuueckux ¢uryp. PopMysbl A TUIOLIAAU
TpeyrojbHUKa, MapajsiesorpamMmma, pomba u Tparnenyu. OTHOILIEHHe TIoIIazei
no106HbIX (uUryp.

BelurcneHue 1ioijaZied TpeyroJbHUKOB U MHOTOYTO/IbHUKOB Ha KJ/1eTYaToi
bymare.

Teopema Iludaropa. IIpumeHeHue TeopeMbl Iludaropa rMpu pelieHUA
MpaKTUUeCKUX 3a/iau.

CHHyC, KOCHHYC, TaHI€HC OCTPOro yrja IpSIMOYTOJbHOTO TPeyroJibHUKa.
OCHOBHOE TPUTOHOMETPUUECKOe TOXKJeCTBO. TpuroHomeTpuueckue GyHKLIUU
yrioB B 30, 45 u 60°.

BrivicaHHble ¥ LieHTpaJjibHble YTIJIbl, YTOJ MeXAY KacaTelbHOW W XOpAOH.
Yrael  Mexay —XopjamMu M CeKyllMMW. BrmcaHHble M ONMCAHHBIE
YeThIPDEXYTOJIbHUKU. B3auMHOe pacrosiokeHue [BYX OKpy>kHocTel. Kacanue
okpy>xHocTel. O61Iue KacaTebHbie K ABYM OKPYKHOCTSIM.

9 K/TIACC

Cunyc, KocuHyc, TaHreHc yrioB ot 0 pgo 180°. OcHoBHOe
TPUTOHOMEeTPHUUEeCKOe TOXKeCTBO. POopMyJibl TIPUBeIeHUS.

PelieHvie TpeyrosbHUKOB. Teopema KOCHMHYCOB W TeopeMa CHHYCOB.
PelieHve mnpakTU4yeCcKux 3a7ay C WUCIIOb30BaHUEM TeopeMbl KOCHMHYCOB U
TeopeMbl CUHYCOB.

[Tpeo6pa3oBanue nog06ms. [Tog061e COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema O mNpoW3BeJeHUM OTPE3KOB XOpZ, Teopembl O IIPOM3Be/ieHUr
OTpe3KOB CEeKYIUX, TeoOpeMa O KBaJipaTe KacaTe/JbHOU.

Bektop, pgnvHa  (MOAyJ/b)  BEKTOpa, COHAMpPAaB/eHHbIE  BEKTODBI,
TPOTUBOIIOJIOJKHO ~ HArlpaB/€eHHble  BEKTOPbI, KOJ/UIMHEAapHOCTh  BEKTOPOB,
PaBeHCTBO BEKTOPOB, OMepaLyM HaJ, BeKTopaMmu. Pa3joxeHre BeKTOpa Mo ABYM
HeKOJUIMHeapHbIM BeKTopaMm. KoopauHaTel BekTopa. CkassipHOe Tpor3Be/ieHue
BEKTOPOB, MPUMeHEeHHe /151 HAaXOXXAeHUs IJIVH U YTJIOB.

[ekapToBbl KOOpAVHATHI Ha TJIOCKOCTU. YPaBHEHUS MPSAMOU U OKPY>KHOCTU
B KOOp/IMHATax, MepeceueHre OKPY>KHOCTeM U MpsIMbIX. MeToJ, KOOPAUHAT U ero
TIpUMEHEeHHUe.

[IpaBuibHBIE  MHOIOYrOAbHUKUA. [InvHa  OKpyXHOCTU. ['pajgycHas wu
paZiyaHHas Mepa yrJa, BbIUMC/IeHWe JIMH JOyr OKpy)kHocTeu. Ilnowans kpyra,
CeKTOopa, CerMeHTa.

[IBY>KeHUsl TVIOCKOCTA U BHYTpPeHHHe CHUMMeTpuu (uryp (3/ieMeHTapHbIe
ripefictaBiienus ). [lapannensHeii mepeHoc. I[1oBopoOT.



INTAHAPYEMBIE PE3YJ/IbTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «T'EOMETPUA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSA

JINHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUSI IIPOrpaMMbl  y4ueOHOTO  Kypca
«I'eoMeTpuUsi» XapakTepusyrTCS:

1) naTproTUYecKoe BOCIIUTAHHE:

TIpOSIB/IEHWEM HHTepeca K TPOLILJIOMY U HaCTOSII[eMy POCCHUMCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIIEHVEM K JOCTW)KEHUSIM POCCUHMCKUX MaTeMaTUKOB U POCCUHCKOU
MaTeMaTU4YeCKOM IIKO/bl, K UCIMO0J/Ib30BAaHUIO 3THUX JOCTWKEHUW B APYTUX HayKax U
TIPUK/IaIHbIX cdepax;

2) rpakiaHCKoe ¥ IYXOBHO-HPAaBCTBEeHHOEe BOCTIUTaHHe:

TOTOBHOCTBIO K BBITIOJTHEHWIO 00sI3aHHOCTeH TIpakJZaHWHA W peanu3al[id ero
TipaB, TMIpe/iCTaB/ieHHeM O MaTeMaTUUeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS pa3/InUHbIX
CTPYKTYp, SIBJIeHWM, TpoLeJyp TIpPakJaHCKoro oOiecTBa (Haripumep, BbIOODHI,
OTpOChI), TOTOBHOCTHIO K OOCY)XZEHMIO STHUYECKHX TIpo0sieM, CBSI3aHHBIX C
MpaKTUUYeCKUM TNPUMEHEeHWeM [JOCTW)KEHUM HayKu, OCO3HAaHUEM Ba)KHOCTU
MOPaJIbHO-3TUUeCKUX TIPUHLUIIOB B [IesiTeIbHOCTH YUEHOT0;

3) Tpy/i0BO€e BOCIIMTaHMe:

YCTAaHOBKOM Ha aKTUBHOE ydyaCcTHe B PpellleHWd MNpaKTAYeCKuX 3ajau
MaTeMaTUUYeCKOM HarpaB/JIeHHOCTH, OCO3HaHWEM Ba)KHOCTU MaTeMaTU4yeCKOoro
oOpa3oBaHUs Ha TMPOTSDKEHHMM BCEeM J>KM3HU /I YCIIEHIHOM IpodecCOHaNIbHOMN
JesiTe/IbHOCTU U pa3BUTHEM HeoOXOJAMMBIX YMeHHH, OCO3HaHHBIM BbIOODOM U
MOCTPOEHNEeM WHAVBHUYa/JbHON TPAaeKTOPHMH 00pa30BaHHs W >KU3HEHHBIX ITIJIaHOB C
YUETOM JTMUHBIX UHTEPECOB W 00I1leCTBEHHBIX TTOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIMTAaHUE:

COCOOHOCTBIO K~ SMOI[MOHATBbHOMY U 3CTeTUYECKOMY  BOCIIPHUSITHIO
MaTeMaTHYeCKUX OOBeKTOB, 3a/lau, pelleHHi, pacCy)KAeHWlH, YMeHUI0 BHUJETh
MaTeMaTHUyeCcKre 3aKOHOMEPHOCTU B UCKYCCTBE;

5) IeHHOCTH HAay4YHOT0 MO03HAHUA:

OpveHTaled B JesiTelbHOCTU Ha COBPEMEHHYH) CHUCTEMY Hay4HbIX
npe/icTaB/ieHnd 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS UesioBeKa, MPHUPOAbLI U
o0IrecTBa, ITOHMMAHMEM MaTeMaTUYeCKOM HayKu KakK cdepbl UeoBeuecKoi
JesiTeTbHOCTU, 9TariOB €€ pa3BUTHS U 3HAUMMOCTHU [jIsi Pa3BUTUS 1[MBUJIM3ALIUU,
OBJIaJleHeM $SI3bIKOM MaTeMaTWKW M MaTeMaTUUeCKOW KYJbTYpOM Kak CpeACTBOM
MO3HaHUSI MWpA, OB/aiIecHMeM TMPOCTEeUIIMMU HaBbIKAMU MCC/Aej0BaTeTbCKOU
JesATe/IbHOCTY;



6) ¢usuuyeckoe BocnuTaHue, (OPMHUPOBaHHE KYJbTYPbl 3/0POBbSl H
MOIMOHA/ILHOTO 0/1aromno/Tyums:

TOTOBHOCTHIO TIPUMEHSITh MaTeMaTHUeCcKhe 3HaHUSI B MHTepecax CBOEro
3I0pOBbs,  Be/leHHWs  3/0poBoro  obpa3a  JKU3HM  (3[J0pOBOe  TMTaHMUe,
cOba/aHCUpPOBaHHBIA pEXUM 3aHATUM W OTAbIXa, pery/sgpHas ¢usnyeckas
aKTHUBHOCTB), C(hOPMUPOBAHHOCTBLIO HaBbIKa ped/ieKCHH, TIPU3HaHWeM CBOEro TpaBa
Ha OIIMOKY ¥ TaKOro ke TipaBa APYroro 4eyioBekKa;

7) 3KoJIorHyecKoe BOCIIUTAHMe:

OpHeHTalvel Ha TIpUMeHeHre MaTeMaTHUUeCKUX 3HaHWM Jjis pelieHus 3a/au B
00/1acT COXPaHHOCTH OKPYKaroIlieil cpefibl, TUTAHUPOBAHUSI TIOCTYIIKOB M OLIEHKU UX
BO3MO>KHBIX TIOC/IEICTBUM /11 OKpY’Karoll[ell Cpe/ibl, OCO3HaHWeM T/100abHOTO
XapakTepa 3K0JIOTUUeCKUX TIPo0/ieM U MmyTel UX pelreHus;

8) ajganTamus K HM3MEHSIOIIMMCH YCIOBUSIM COLMAJTIBHOM W TPUPOJHOM
cpeapl:

TOTOBHOCTBIO K [JE€WCTBUSIM B YCJOBUSX HeOIpeAenéHHOCTH, TTOBBILLIEHUIO
YPOBHSI CBOEM KOMIMETEeHTHOCTU uepe3 TMPAKTHUEeCKyI0 AesiTellbHOCTb, B TOM UMCJIe
yMeHHe YUMTbCS Y APYTUX JFOZiel, MpruoOpeTaTh B COBMECTHOM /lesATeTbHOCTH HOBbBIE
3HaHUs1, HABBIKW U KOMITETEHIVH U3 OITbITA APYTHX;

HeOoOXOAUMOCTEI0 B (OPDMUPOBAHWM HOBBIX 3HAaHWW, B TOM 4YHCJIe
dopMy/IpoBaTh W€, TIOHSTHS, TUTIOTe3bl 00 00BEKTaX W SIBJIEHHSIX, B TOM UHCJIe
paHee  HEM3BECTHBIX, OCO3HaBaThb  [JeMUIUTBI  COOCTBEHHBIX  3HAHWUM U
KOMITeTeHTHOCTeH, M/IaHUPOBaTh CBOE pPa3BUTHE;

CrIoCcOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAI[WIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYaI[{I0 KaK BbBI30B, TPeOYIOIIMi KOHTPMEP, KOPPEKTUPOBAaTh INPHHUMAaeMbIe
pellleHus] W [JedCcTBUs, (OPMYIMpOBaTH W OI[eHWBAaTh PUCKA U TIOC/e[ICTBUS,
dhopMHpOBaTh OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATBI
ITo3HaBaTe/bHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBUS

Bba3oBble jioruueckKue JjefiCTBHS:

e BBISB/ATh U XapaKTepPU30BaTh CYIeCTBEHHble MPH3HAKM MaTeMaTh4YecKux
OObEKTOB, TIOHSITUM, OTHOILIEHUM MeXIy TMOHATHSIMY, (OPMYIUPOBAThH
orpejie/ieHUs1  TOHATUW,  YCTaHAaBIMBAaTb  CYLeCTBEHHbIM  TMPH3HAK
KiaccuduKalyMyd, OCHOBaHWs [/s1 0000leHusi W CpaBHEHUs, KpUTepuu
MPOBOMMOIO aHa/IN3a;



BOCTIpUHMMATh,  (GOPMy/JMpOBaTb U IpeoOpa3oBbIBaTH  CY>KIEHUS:
yTBepAuTe/IbHble W OTpUIlaTe/bHble, eJWHWYHbIE, YaCTHble U 0OIIue,
YCJIOBHBIE;

BBISIB/ISITh MaTeMaTUueCKre 3aKOHOMEPHOCTH, B3aMMOCBSI3U Y MPOTHUBOPEUHs
B (pakTaX, [aHHBIX, HAOJIOJEHUSIX W YTBEPXKAEHUSIX, TpejjiaraTb KPUTepUH
[LIS1 BBISIBJIEHUST 3aKOHOMEPHOCTEeH Y TIPOTUBOPEYNY;

JlenaTb BBIBOJbI C WCIO/b30BaHUEM 3aKOHOB JIOTMKH, [AeAYKTUBHBIX U
HMH/IYKTUBHBIX YMO3aK/IH0UeHUH, YMO3aK/IH0UeHWH 110 aHa/I0TUY;

pa3dupaTh [oKa3aTelbCTBA MaTeMATUUECKHUX YTBepKAeHui (TpsiMble U OT
MPOTUBHOI0), TIPOBOJUTH CAMOCTOSITEJTbHO HEC/I0)KHbIe [J0Ka3aTebCTBa
MaTeMaTHU4YeCKUX (DaKTOB, BLICTPAWBaTh apryMeHTal[t0, IPUBOJUTh NPUMepbI
Y KOHTPIpUMephl, 000CHOBBIBaTb COOCTBEHHBIE paCCy>K/IeHUSI;

BbIOMpaTh CIOCO0 pelieHuss yueOHOW 3afiaud  (CpaBHUBAThb HECKOJIBKO
BapUAHTOB pellleHHs], BbIOWpaTh Haubomee TMOAXOASAIIUNA C  yUETOM
CaMOCTOSITe/TbHO BbIZIEJIEHHBIX KDUTEPUEB).

Bba3oBbie ucciefgoBaTe/NbCKe AeCTBYS:

WCIIO/Tb30BaTh BOIPOCHI KaK HWCC/Ae0BaTe/bCKUl WHCTPYMEHT TI103HaHMS,
¢opMy/ipoBaTh  BOIpPOCH], (UKCUPYIOIIWe TpPOTUBOpeure, TpobeMy,
CaMOCTOSITe/TbHO yYCTaHAB/IMBaTh UCKOMOe U JaHHOe, (POPMUPOBaTh TMIIOTE3Y,
apryMeHTHPOBaTh CBOIO TO3UI[HI0, MHEHUE;

MPOBO/IUTh TI0 CAMOCTOSITe/TbHO COCTaBJ€HHOMY TIJIaHY  HeC/O0KHbIM
9KCTIePUMEHT, HeOoJIbIlloe MCC/iefloBaHNe TI0 YCTAHOBJIEHHIO OCOOeHHOCTeM
MaTeMaTHYeCKOTro 00beKTa, 3aBUCUMOCTeH 00BEeKTOB MeXKIy COOO0M;
CaMOCTOATe/TbHO (HOPMYJ/IMPOBaTh 000OIEHUSI U BLIBOZBI M0 pe3y/ibTaTaM
MPOBe/IEHHOTO HAO/IOZIeHNs], WCC/eIoBaHUs, OIeHWBATh JIOCTOBEPHOCTH
TI0JTyUeHHBIX Pe3y/IbTaToOB, BBIBOZOB U 000011[eHN1;

MPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE TIpoljecca, a TakKe BbIIBUTaTh
TIPEe/ITIO/IO’KEHUSI O €T0 PAa3BUTUU B HOBBIX YC/IOBUSIX.

Pabora c uaopmanmeii:

BBISB/ISATb  HEJOCTAaTOUHOCTh MW W30BITOUHOCTH HWH(OPMAIUH, JaHHBIX,
HeoOXO0JUMBIX /IJIsl pellieHus 3a/iaui;

BbIOMpAThb, aHAJW3UpPOBaTh, CHUCTEMATH3UPOBAaTb U HWHTEPIPETUPOBATh
vH(OpMalI[1IO pa3/IMUHbIX BUJOB U (JOpM Tpe/iCTaBIeHMS;

BbIOMpaTh (GopMy TipeAcTaB/ieHUss WH(DOpPMALMM W WJUIFOCTPUPOBATh
pellilaeMble 33/lauM CXeMaMH, JudarpaMMaMd, WHOW Tpadukod U uX
KOMOUWHAIIUSMU;

OlleHWBaTh HAJ&KHOCTb WHGOPMAIMM TI0 KPUTEpUsM, TIpe/JIoKeHHbIM
yuuTesieM Uiau CopMyTUPOBAHHBIM CaMOCTOSITETbHO.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yueOHbIe /eHCTBHUS:



BOCIIPUHUMATh U (POPMYMPOBATh CY>K/IeHUsI B COOTBETCTBUU C YCIOBUSIMU U
1je/IIMUA OOITIeHus], SICHO, TOUHO, TPaMOTHO BbIpa)kaTh CBOIO TOUKY 3D€HUS B
YCTHBIX W TIMCbMEHHBIX TeKCTaxX, /aBaThb TOSCHEHHs T0 XOAYy pelleHus
3a/lauM, KOMMEHTUPOBATb MMOYUeHHBIN pe3y/bTaT;

B XOZle 00CY>K[eHUsI 3a/laBaTh BOIIPOCHI IO CYIIECTBY 00CY>KJaeMoil TeMbl,
npo0JieMbl, pelllaeMOl 3aflaud, BbICKA3bIBaTh W/leW, HalleJieHHbIe Ha TIOUCK
pellieHus], COTOCTaB/ISATh CBOU CYXKAEHUS C CY)KAEHUSMU JPYTUX YUaCTHUKOB
Jvanora, OOHapy>XMBaTb pa3/idude U CXOACTBO TIO3UIIWNA, B KOPPEKTHOM
dbopme (hOopMyIUpPOBaThL Pa3HOIJIACUSI, CBOM BO3Pa’KEHMUS;

Mpe/ICTaB/ATh pe3y/bTaThl pellleHusl 3a/laud, KCIepUMeHTa, MCC/e/l0BaHusl,
MIPOeKTa, CaMOCTOSATeTbHO BhIOMPATh (hOpMaT BBICTYILJIEHUS C YUETOM 3afau
Tipe3eHTalui ¥ 0COOEHHOCTeH ayTUTOPUH;

MOHUMAaTh U UCII0/Ib30BaTh TPeuMYyIlleCcTBa KOMaH/HOW U WHAWBUAYaTbHOU
paboThI TIpU pellleHNH YuebHbIX MaTeMaTUUeCKUX 3a7iauy;

MPUHUMATh 1ieJlb COBMECTHOW [esiTe/IbHOCTH, TJIAHUPOBaTh OPTraHU3aIUio
COBMECTHOM paboThl, pacripe/iesiiTh BUbI paboT, O0roBapuBaThCs, 00CY>K/1aTh
TIPOLeCC U pe3y/IbTaT paboThl, 0000111aTh MHEHHUS] HECKOJIBKUX JIFO/IEH;
y4acTBOBaTh B TPyNMoBLIX (hopMax paboTel (00CyKaeHUs, 0OMeH MHEHHUSIMHU,
MO3TOBble IITYypMbI W [JIPyrHe), BBITIOJNHATH CBOIO YacTh paboTel U
KOODP/IMHUPOBAaTh CBOM [IeWICTBUSI C APYTMMM ujieHaMH KOMaH7bl, OlLIeHUBATh
KaueCcTBO CBOero BK/JaZila B  OOmMUHA  TPOAYKT TI0  KPUTEpHsIM,
chopMyTMPOBaHHBIM yUYaCTHUKaMH B3aUMO/1elCTBUSI.

PeryissTUBHBIEe YHHBepCa/IbHbIe YUeOHbIe AeHCTBUS

Camoopranusanus:

CaMOCTOSITe/TbHO COCTaBJISAITh [UIaH, QJCOPUTM peIleHus1 3aZauv (WIh ero
YyacTb), BbIOMpaTh CIIOCOO pelleHUs C Y4ETOM HMEIOIIUXCA pPecypcoB u
COOCTBEHHBIX BO3MOKHOCTeH, apryMeHTHUPOBaTh U KOPPEKTUPOBATh BaPUAHTHI
peleHui C y4éTOM HOBOW UH(OPMaLUU.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIA UHTE/I/IeKT:

B/Ia/IeTh CIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIjecca W pe3yJibTaTa
pellleH’si MaTeMaTUUeCKOU 3a/iauu;

NpeBUETh TPYJHOCTH, KOTOPble MOTYT BO3HUKHYTh MU pELLeHWH 3aJauH,
BHOCUTb KOPDEKTHBBI B JIeSITe/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/IBCTB,
Hal/IeHHbIX OLIMOOK, BLISIBJIEHHBIX TPY/JHOCTEH;

OLIeHWBaTb COOTBETCTBUE pe3yJsbTaTa AesiTebHOCTA TOCTaBJAeHHOW Lieu U
yC/IOBUSIM, OOBSCHATb TIPUUMHBI [JOCT)KEHUSI WM HeJOCTW)KEeHHUs Ly,
HaXO/IUTh OIIUOKY, ZIaBaTh OLIEHKY MPUOOPEeTEHHOMY OIIBITY .



INTPE/IMETHBIE PE3YJ/IbTATbBI

K koHuy ob0yueHus B 7 KJjacce OOyYarOUMCs TOMYUUT CJiefyoLue
TpeIMeTHbIe pe3yJbTaThl:

Pacrio3sHaBaTk M3yueHHble TeOMeTpUYeCcKre (PUryphl, ONpefeNsaTh UX B3auMHOe
pacriosiokeHue, n300pakaTb reoMeTpuueckue (QUTypbl, BBIIOJHATL YepTeXu T0
YCJIOBUIO 3a/jauM. VI3MepsiTb /MHEMHble U YIJIOBble BeJWuMHBL. PelllaTh 3a7auv Ha
BBIUYMCJIEHVE JJIUH OTPe3KOB U BeJIMUMH YIJIOB.

Henatb rpyOyto OLIeHKY JIMHEMHBIX U YIJIOBBIX BeJIMUMH TIPeJMEeTOB B peabHOM
JKWU3HU, pa3MepoB MPUPOAHBIX 00beKTOB. Pa3nuuaTh pa3Mepbl 3TUX OOBEKTOB TIO
MOPSAZIKY BEeJIMYMHBI.

CTpoUTh uepTexu K reOMeTPUUeCKUM 3a/jauam.

[Tosnb30BaThCsl TMpU3HAaKaMKU  paBEHCTBA  TPEYrOJIbHUKOB,  HCII0/Ib30BaTh
MpU3HAKW U CBOMCTBA pPaBHOOeIpeHHBIX TPEYT0/IbHUKOB TIPU pellieHrH 3a/iau.

[IpoBOgUTE JIOTHYECKHWE pacCyXJAeHUs C MCIO0JIb30BaHMEM TeOMeTpUYeCKHUX
TeopeM.

[Tosib30BaThCsl TMpU3HAKAMU paBeHCTBA IPSIMOYTOJIbHBIX TpPeyrOJbHUKOB,
CBOMCTBOM MeZIMaHbl, TPOBEIEHHOM K TMIIOTEHY3€ MPSIMOYT0JIbHOTO TPEYT0J/IbHUKA, B
pelleHn reOMeTpUUYeCKUX 3a/au.

OripeienisiTh MapasuleNbHOCTh MPSIMBIX C ITOMOLLBIO YIJIOB, KOTOPbIe 0Opa3yeT C
HUMHU cekyllag. OrnpezesiiTe Napa/iie/IbHOCTh TNPSMBIX C TIOMOLBIO PaBeHCTBA
PacCTOSIHUM OT TOUYEK OZJHOW MPSIMOM /10 TOUEeK [IPYrou MPsSIMOHU.

PeriaThb 3a7lauM Ha KjleTyaToi 6ymare.

[TpoBOUTH BLIUKC/IEHUS] U HAXOJUTh UMC/IOBble U OYKBEeHHbIe 3HAUEHUS YIJIOB
B reOMeTpUUYeCKMX 3ajayax C MWCII0/Jb30BaHWEM CYMMbI YIVIOB TPEYrOJIbHUKOB U
MHOTOYTOJTbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHbIX TIpU T[lepeceueHrd [ABYX
napasijieflbHbIX TMPSIMBIX CeKylled. PelllaTh mpakTUuecKue 3afaud Ha HaxOoXK[eHue
YIJIOB.

Brajete TMOHATHEM TIeOMeTPpUYECKOTO MecCTa TO4YeK. YMeTb OIpefensaTh
OUCCeKTpUCY yI/ia U CepeIMHHBIN TeprieHAUKY/Isp K OTpe3Ky Kak reoMeTpuyecKre
MecTa TOYeK.

dopMynMpoBaTh OlpeJieieHns] OKPY)XHOCTM M Kpyra, XOpZAbl W [uamMeTpa
OKPY>KHOCTH, II0JIb30BaTbCSl UX CBOWCTBAMM. YMeTb IPUMEHSITb 3T CBOUCTBA IpU
pelleHnH 3aau.

BriajieTe MOHATHEM OINMMCAHHOM OKOJIO TPEYrOoJIbHUKA OKPY)KHOCTH, YMETb
HaxoAuTh eé 1eHTp. [lonb3oBaThcsi akTamMM O TOM, UTO OMCCEKTPUCHI YTJIOB
TpeyrojibHUKa T[epecekarTcss B OJHOW TOUKe, M O TOM, UTO CepeJuHHble
nepreHUKYJIsIpbl K CTOPOHAM TPeyro/IbHUKA [epeceKaroTcsl B OIHOM TOUKe.



BriajeTe moHATHEM KacaTelbHOW K OKPY)KHOCTH, MOJIb30BaThCsl TEOPEMOU O
NepreHUKYJ/IIPHOCTH KacaTelbHOU U paZinyca, IIPOBeIEHHOI0 K TOUKe KaCaHUs.

[Tonb30BaTHCSI MPOCTEMIIIMMU TeOMETPUUYECKHMU HEpaBeHCTBaMH, IOHUMATh UX
MPaKTUYECKU CMBICIT.

[IpoBOJUTE OCHOBHBIE TeOMeTpUYeCKHe MOCTPOeHHs C MOMOLLBIO LUPKYISd U
JIMHEWKMU.

K koHily obyueHuss B 8 Kijacce oOyuaromuiicss TOAYUUT Crefyroliue
rpeIMeTHbIE pPe3yJ/IbTaThl:

PacriosHaBaTh  OCHOBHble  BH/bl  UETHIPEXYTOJbHUKOB, WX  3JIeMEHThI,
T10JIb30BAThCSl UX CBOWCTBAMU MPU pelleHUH reOMeTPUUeCKUX 3azau.

[IpuMeHsITb CBOMCTBAa TOYKW TepeceueHdss MeJuaH TpeyrojbHUKa (LieHTpa
Macc) B pelleHrH 3a/1au.

BnaseTb OHATHEM CpeJHel JTMHUM TPeyrojbHUKA U TpareLyy, IPUMeHSITb UX
CBOMCTBA MPU pellleHnH reoMeTprueckux 3agad. [lonb3oBaTecs Teopemor daneca u
TeopeMOM O TIPOMOPLMOHA/IbHBIX OTpe3Kax, MpPUMEHSTb WX [Jisg pelleHust
MpaKTUYECKHX 3a/adu.

[TpyuMeHSITh TIPU3HAKU TIOA00UST TPeyTrONIbHUKOB B DellleHUHd T'eOMeTpUUeCKHX
3azau.

[Tonb3oBaThesi Teopemoi I[ludaropa [Jisi pellleHHsT TeOMeETPUUYECKUX U
MpakTUYecKux 3ajady. CTpOUTh MaTeMaTUUeCKyH0 MOJe/b B MPaKTUYeCKUX 3ajayvax,
CaMOCTOSITE/IbHO Jle/1aTh YepTEX U HAXOAUTh COOTBETCTBYIOLME JIHBI.

Brajete mnoHATHAMM CHHyCa, KOCMHyCa M TaHreHca OCTpOro yrja
MIPSIMOYTOJILHOTO TpeyrosbHUKa. [10/b30BaTbCsi 3TUMU TOHSTHUSMU [Jis1 pelleHust
MpPaKTUYECKHX 3a/adu.

Bbruncsiare (pa3muMuHbiMA CcriocobamMu) TIOIIAb TPEYro/ibHUKA W TUIOLaAU
MHOTOYTOJIbHBIX (UTYP (T10JIB3YSICh, T[je He00X0AUMO, KalbKyasITopoM). [IpuMeHsTh
MoJiyyeHHble yMEeHUs B TIPAKTUYECKUX 3a/jayax.

BrageTp MNOHATUSMM BIIMCAHHOTO W LIEHTPaJbHOTO YIJ/a, WCIIO/Ib30BaTh
TeopeMbl O BIMCAHHBIX yIJax, yrjax MeXJy XOpJaMu (CeKyLIMMW) U yIjie MeXay
KacaTe/IlbHOM U XOPZ0U MPU pelleHNU reOMeTpUUeCKUX 3aau.

BrageTe MOHATHEM OIMMCAHHOTO YeTbIPEXYTObHUKA, TIPUMEHSITb CBOMCTBA
OMKUCAHHOTO YeThIPEXYTO/IbHUKA TIPU peLleHnH 3aau.

[TpyMeHATb MOMy4YeHHble 3HAHWS Ha MPAaKTUKe — CTPOUTb MaTeMaThuyecKue
MOJlesiv JIJIs 3a/jau peasibHOW KU3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIIEHUS C
npUMeHeHHeM TiIof0bus ©  TpUroHoMeTpuu (TIOJIB3YSICh, The HEeoO0XOAMMO,
KaJIbKYJIITOPOM).

K koHily oOyueHuss B 9 Kkjacce 0OyYarI[UiCsS TIOMYYUT CreLyroLye
TpeIMeTHbIe pe3yJbTaThl:



3HaThb TPUrOHOMeTpUYeCKre (DYHKLIMU OCTPBIX YI/I0B, HAXOAUTH C UX MTOMOLLBIO
pas3/MuHbIe 3/1eEMEeHThI NIPSIMOYTOJIBHOTO TPeYro/IbHUKA («pelleHre MPSMOYTOIbHBIX
TPeyrojibHUKOB»). HaxoauTb (C MOMOLBI0 KalbKyJsiTOpa) AJUHBI U YIVIBI [JIS1
HeTabIMUHBIX 3HAUeHU.

[Tonb3oBaTeCsl (OopMynamMH TIpUBEJIEHUSI U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJECTBOM [JI1 HaxOK[EeHUSl COOTHOLIeHWW MeXJy TPUTrOHOMeTpUYeCKUMU
Be/TMUMHaMHU.

Vcrionb3oBaTh TeOpeMbl CUHYCOB W KOCHUHYCOB [/l HaXOXKJEHUSI pa3/InyHbIX
5JIEMEHTOB TPEYrO/JIbHUKa («pelleHre TpeyroJbHUKOB»), TNPHUMEHATb WX IpH
pelleHny reOMeTpUYeCKUX 3ajad.

BnazeTs moHATUSIMU TipeoOpa3oBaHusi Mo/j00usi, COOTBETCTBEHHBIX 3/IEMEHTOB
nofo6HbIx ¢uryp. Ilosnb30BaThCsi CBOWMCTBAaMU T0/[00Ms TIPOM3BOJIBHBIX (UTYP,
yMeTb BBIUMC/ATH [JIMHBI W HAXOAWUTh YI/bl y MOA0OHBIX ¢uryp. [IpuMeHsATH
CBOMCTBA MOA00Us B IPAaKTUUYECKUX 3aZlauaX. Y MeThb IIPUBOAUTE MPUMeEpPHI MOJ00HBIX
buryp B OKpy’KaroleM MUpe.

[Tonb30BaThCSI TeOpeEMaMH O TPOU3BEJIEHHWH OTPE3KOB XOpJ, O NMPOU3BEJEeHUH
OTpe3KOB CEeKYIIHUX, O KBaJparTe KacaTeJbHOU.

[Tosib30BaThCsl BEKTOpPAMU, IOHMMAThb KX T[eOMeTPUYeCKUM U (r3UUecKui
CMBIC/, TIPUMEHAITb WX B PpeLIeHWM TeOMeTpUUeCKUX U (PU3MUecKux 3ajad.
[IpumeHsITh CKa/sipHOe MPOM3Be/leHre BEKTOPOB /151 HAXOXK/AEeHUS IJTUH U YTJIOB.

[Tonb30BaTBCSA METOAOM KOOPJMHAT Ha MJIOCKOCTH, IPUMEHSTh ero B pelleHur
reOMeTpUYEeCKHX U MPaKTUYeCKUX 3a7au.

BnageTs MOHATUAMU TPaBWIBHOTO MHOTOYTOMBbHUKA, [JJIMHBI OKPY>KHOCTH,
JJIMHBI YT OKPY>XHOCTA W paJMaHHOM Mepbl yIya, YMeTb BBIUMC/ISTH IJIOMIAJb
Kpyra 1 ero yacteil. [IpuMeHSTh NO/yuyeHHble YMEeHUS B IPaKTUYeCKUX 3aZiavax.

Haxoguts ocu (WM LEHTPbl) CUMMeTpuUM GUryp, NPUMEHSTh JABW)KEHHS
TJIOCKOCTH B MPOCTEHIINX C/TyYasX.

[IpuMeHsTh MOJydyeHHble 3HAaHUSI HAa TPAKTUKE — CTPOUTb MaTemMaTHu4ecKue
MOJlesiv /IS 3a/jay peasibHOW KU3HU M MPOBOJUTH COOTBETCTBYIOIME BBIUYMC/IEHUS C
nprMeHeHWeM T10/I00us U TPUTOHOMEeTpUYeCcKUX (YHKIUM (MOMb3ysch, The
Heo0X0IUMO, KalbKyJ/ISITOPOM).
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s://m.edsoo.ru/7f415e2
e
IlapasnnenbHble bubmoteka LIOK
MpsiMble, CymMMa 14 1 http
yIJIOB s://m.edsoo.ru/7f415e2
TpeyroJyibHUKa (3
OKpy>KHOCTb U bubnuoreka LIOK
['eomeTpuueckue s://m.edsoo.ru/7f415e2
MOCTPOEHUS e
TosTopexye, EI/IGJH/IOTGK& LHOK
0600111eHIe 4 1 Alip
. s://m.edsoo.ru/7f415e2
3HaHUU
e
OBLIEE
KOJIMYECTBO
68 4 0
YACOBIIO
[TPOT'PAMME
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KosmmuecTBO yacoB JJ/IeKTPOHHBbIE
Ne HaumeHoBaHue
(uudpossbie)
/ pasje/ioB H TeM Kontponbusie | IIpakTHyeckue
Bcero o0pa3oBare/bHbIE
n nporpaMmsbI padoThI padoThI
pecypchl
, bubnuoreka LIOK
YeThIpEXYTOJBHUK
12 1 http
1 s://m.edsoo.ru/7f417e18
Teopema Parieca
1 TeopeMa 0
bubmioTeka LJOK
MPOTOPLMOHA/IbH
15 1 http
bIX OTpesKax, s://m.edsoo.ru/7f417e18
11o/100HbIE
TPeyroJibHUK!
[Tnowane.
Haxoxnenue
Tiionazei bubmoTeka LIOK
TPeyroJIbHUKOB U 14 1 http
MHOTOYTOJTbHBIX s://m.edsoo.ru/7f417e18
¢uryp. [Tnoiaau
1oJ00HBIX (hUTyp
Teopema
bubmiorteka LJOK
[Mudaropa u
10 1 http
Hadana s://m.edsoo.ru/7f417e18
TPUTOHOMETPUU
Yrisl B
OKDY’>KHOCTH.
BrivicanHbie
OIMCaHHble bubmioTeka LJOK
YeTbIpeXyrobHUK 13 1 http
n. KacaTtenbHbie K s://m.edsoo.ru/7f417e18
OKDY’KHOCTH.
Kacanue
OKDY’>KHOCTeM
[ToBTOpEHME, bubmioreka LJOK
0600111eHIe 4 1 http
3HAHUH s://m.edsoo.ru/7f417e18
OBIIEE
KOJIMYECTBO
68 6 0
YACOBIIO
[MTPOTPAMME
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KosmmuecTBO uacoB JJ/IeKTPOHHBbIE
No HaumeHnoBaHue
(uudpossbie)
1/ | pasfenoB U TeM Kontponbusie | IIpakTHyeckue
Bcero o0pa3oBare/bHbIE
n NporpaMmslI paboTsI padoThI
pecypchl
Tpuronomerpus.
Teopemsl
bubmoreka [IOK
KOCHUHYCOB U
16 1 http
CHHYCOB. s://m.edsoo.ru/7f41al12c
Peiienue
TPEeYroJIbHUKOB
[Tpeobpa3oBaHu
e mozoousl. bubmoreka LIOK
Metpuueckue 10 1 http
COOTHOILIeHUS B s://m.edsoo.ru/7f41a12c
OKPY>KHOCTH
bubmoreka [IOK
BexkTops! 12 1 http
s://m.edsoo.ru/7f41a12c
lekapTOBbI bubmioreka LJOK
KOOp/AVHATHI Ha 9 1 http
[JIOCKOCTU s://m.edsoo.ru/7f41al2c
IIpaBubHbIE
MHOT'OYTOJIbHUK
u. [lnvHa bubmioreka LJOK
OKPY’>KHOCTH U 8 http
[IoLass Kpyra. s://m.edsoo.ru/7f41a12c
Belurciienue
rioia e
TBwKenms bubnuoreka LIOK
6 http
fiockocTH s://m.edsoo.ru/7f41al2c
[ToBTOpEHUe,
bubmoteka LIOK
06006111eHue,
7 2 http
CHCTel\faTmauHH s://m.edsoo.ru/7f41a12c
3HaHUM
OBLIEE
KOJIMYECTBO
68 6 0
YACOBIIO

I[TPOI'PAMME




Yy4yebHbIN Kypc « BeposTHOCTb U CTaTUCTUKA»

IIOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1M(POBOM MHUpe BEpPOSITHOCTh M CTaTUCTHKA MPUOOpeTaroT
BCE OOJIbILYI0 3HAUMMOCTb, KaK C TOUKU 3peHUsI MPaKTUYeCKUX MPUI0KeHWH, TaKk
U WX poiu B 00pa3oBaHuM, HeOOXOAUMOM KaXKAOMYy uesioBeKy. Bo3pacraeT uucio
nipodeccuii, MpU OB/a/leHUU KOTOPbIMU TpebyeTcst Xopoiiasi 6a3oBasi MOAr0TOBKA
B 00/1aCTU BEpOSITHOCTU M CTaTUCTUKYW, Takasi T[IO/TOTOBKA BaXKHA ISt
TIPO/I0/DKeHrst 00pa3oBaHus U [I71s YCIeIHOM MpogeccoHanbHON Kapbephl.

Kakzplii yesioBeK MOCTOSIHHO MPYHUMAET pelleHUs] HA OCHOBe UMEIOLIUXCS Y
Hero AaHHbIX. A Jiji1 000CHOBAHHOTO MPUHSTHS PellleHusi B YCIOBUSIX HeJoCTaTKa
wy u3bbiTKa MHPOpPMaLMy HeoOX0MMO B TOM YKCJie XOpolio chOpMUPOBaHHOE
BEPOSITHOCTHOE M CTaTUCTUYECKOE MbILLIEHHE.

MMeHHO TI03TOMYy OCTPO BCTaja Heo0XO0AUMOCTb C(OpPMHUPOBaTH Y
oOyuaromyxcst GyHKLHMOHAIbHYIO0 PAMOTHOCTD, BK/IFOUAIOIIYIO B Ce0si B KauecTBe
HEOTbeM/IEMOM  COCTaB/SIOIIEed YMeHHWe BOCIIPUHMMAaTb W KPUTHYECKU
aHa/IM3UpPOBaTh UH(POPMaLUIO, TIPe/ICTaB/IeHHYIO B pa3/inyHbIX (JopMax, MOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHMX peajibHbIX [IPOLIeCCOB W  3aBUCUMOCTEH,
MIPOM3BOJUTh MMPOCTEMIIINE BEPOSITHOCTHbIE PACUETHI.

3HaKOMCTBO B y4yeOHOM Kypce C OCHOBHBIMU TMpPUHLMNIAMU cOopa, aHa/iu3a u
Tipe/iCTaB/eHUs JA@HHbIX W3 Pa3/IMUHBIX Cdep >XU3HU 00l1ljecTBa U rocyAapcTBa
npuoOIaeT oOyuaromuxcsa K OOIecTBeHHbIM HHTepecaM. V3yueHHe OCHOB
KOMOWMHATODUKM Da3BUBaeT HaBLIKM OpraHu3alyu repebopa U Mojcyéra yuc/ia
BapUaHTOB, B TOM YWCJ/le B NIPUK/IaJHBIX 3a/jayax. 3HAKOMCTBO C OCHOBaMH TEOPUH
rpaoB co3/1aéT MaTeMaTUUeCKU PyHJaMeHT J1s1 (POPMUPOBaHKSI KOMITETEHLIUN B
obsacty MHPOPMATUKUA U LUPPOBBIX TeXHOJOTWM. [Ipy U3yueHUM CTaTUCTUKU U
BePOSITHOCTU 00OraiaroTcsi TpejcTaB/ieHuss O00yuaroIuxcsi O COBPeMeHHOMU
KapTMHe MHpa U MeTOoJax ero MCCie[oBaHUs, (popMupyeTCs NOHUMaHWe DPOJH
CTaTUCTUKU KaK MCTOYHUKA COLIMA/IbHO 3HAaUMMOM MHGOpPMAL[MKU U 3aK/1a/ibIBalOTCS
OCHOBBI BEPOSITHOCTHOT'O MBILLIJIEHUS.

B cooTBeTCTBUM C [aHHBIMHU LielssMA B CTPYKType IMporpaMmbl yueGHOTO
Kypca «BeposiTHOCTb U CTaTUCTHKa» OCHOBHOTO 0011lero o0Opa3oBaHusi BbiJie/leHb
cefyrolye cofepkaTebHO-MeToAuueckue nuHUM: «llpefcraBieHye [JaHHBIX U
orvcaTeslbHasE CTAaTUCTUKa», «BeposiTHOCTb», «DyieMeHTbl KOMOWHATOPUKW»,
«BBegenue B Teoputo rpadoB».

Copepyxanue nvHuu «IIpefcTaBneHre JaHHBIX U ONMCaTebHas CTaTUCTHKA»
CJIy>KUT OCHOBOM /i (hOpMHPOBaHMsI HaBLIKOB paboTbl C uH(OpMalueii: OT
YTeHUs] U WHTeprpeTauyuyd uHGOpMaIUM, TpeACTaB/IeHHOW B Tabsuijax, Ha
auarpamMmax u rpadukax, Ao cOopa, TpeicTaB/ieHUs M aHalW3a JaHHBIX C



WCIIO/Ib30BaHUEM CTaTUCTUUECKHMX XapaKTePUCTUK CpeJHUX W PacCerBaHUSL.
PaboTasi c JgaHHBIMH, OOyuaroluecss y4aTcs CUUTbIBaTh U WHTEPIIPETUPOBATh
JlaHHble, BBIJIBUraTb, apryMEeHTUPOBaTh U KPUTHMKOBAaTh MPOCTEUIIIVe TUIIOTe3bl,
PasMBILLIATE HaJ, (paKTOpaMH, BbI3bIBAOIMMU W3MEHUYMBOCTb, U OLIEHUBATb UX
BJ/IMSIHME Ha PaCCMaTpPHBaeMble BeJTMUMHBI U MIPOLIECCHI.

VIHTyWTHBHOE TIpe/iCTaB/ieHre O CAy4YalHOU W3MEeHUYMBOCTH, UCC/Ie[0BaHue
3aKOHOMEpPHOCTe W TeHJeHLUMWA CTaHOBUTCS MOTMBUPYIOLIEM OCHOBOM [Jis
V3yUYeHUs] TEODUM BepOSTHOCTeW. bosbllloe 3HaueHWe WMEKT MpaKTUUeCKHue
3a/laHUs], B YaCTHOCTH OMBITHI C KJIACCUUECKUMU BEPOSITHOCTHBIMU MOZEISIMU.

[ToHsATHe BepOSTHOCTU BBOJUTCS KakK Mepa TMpaBOMNOAo0usi CIy4allHOTO
cobbitus. [lpu wu3yyeHun yuyebHOro Kypca oOyuaroluecsi 3HaKOMATCA C
MPOCTEMIIMMHA ~ METO/lAMM  BBIYMC/EHHS  BEpPOSITHOCTEM B CAyYalHBIX
SKCIepUMeHTax C PaBHOBO3MOXXHBIMHU 3J1eMeHTapHbIMU MCXO0/IaMH,
BEePOSTHOCTHBIMHU 3aKOHaMHU, TO3BOJISIOI[UME CTaBUTh U pellaTh 0osiee CI0XKHbIE
3agaud. B yueOHbINi Kypc BXOJST HayajbHble Tpe/CTaB/leHUsI O CIy4YalHbIX
BeJIMUMHAX Y UX YUC/IOBBIX XapaKTepPUCTHKaX.

B pamkax yueGHOro Kypca OCYI[eCTB/SIETCS 3HAKOMCTBO OOYyUaroI[UXCs C
MHO>KeCTBaMH U OCHOBHBIMH OIepalysiMA HaJ, MHOKeCTBaMH, pacCMaTPUBAKOTCS
TpUMepbl TIpUMeHeHUs1 [l pellleHys 3ajlayu, a TakXKe HCI0Jb30BaHUs B [IPYyTrUX
MaTeMaTHUeCKHUX Kypcax U yueOHbIX mpeZiMeTax.

B 7-9 Knaccax u3yuaeTcsi yueOHbIM KypC «BeposTHOCTb M CTaTUCTHUKa», B
KOTOpDbIM  BXOZAT pasgensl: «[lpencraBneHwe [aHHBIX U ONMCaTe/bHas
CTaTUCTUKa», «BeposSTHOCTb», «JjeMeHTbl KOMOWHATOpUKu», «BBegeHue B
TeopUro rpaoB».

Ha n3yuenne yueGHOro Kypca «BeposiTHOCTh U CTaTUCTHKa» OTBOAUTCS 102
yaca: B 7 knacce — 34 vaca (1 uac B Hezenwo), B 8 knacce — 34 yvaca (1 yac B
HeJiet0), B 9 kiacce — 34 yaca (1 yac B Hefiento).



COAEPXAHUE OBYUEHUSA
7 KITACC

ITpencraBneHye JAHHBIX B BHje TabJIHI], JUarpamMM, rpadrKOB. 3aro/HeHHe
Tab/UI], UYTeHWe U TIOCTpOeHHe JuarpamMM (CTONOUKOBBIX (CTO/IOUATHIX) U
KpyroBbix). UTeHue rpadvKoOB peajbHBbIX TMpoLeccoB. V3BneueHue uHbOpMaLuu
13 iarpamMmm U Tab/inL], UCIOIb30BaHUe U MHTepIipeTaLys JaHHbIX.

OrnucartesibHasi CTaTUCTHKA: CpefiHee apudmeTHyeckKoe, Me[uaHa, pa3Max,
HaubOosblllee ¥ HauMeHbIllee 3HaueHUs Habopa UMC/IOBBIX [aHHBIX. [IpyMephI
CTy4YaliHOW U3MEHUYHBOCTH.

CiydaiiHbIfi 3KCTIepuMeHT (OTBbIT) M C/lydaiiHoe coObITHe. BeposiTHOCTH M
yacToTa. Pojib MasioBepOSITHBIX U MIPAaKTUUECKH JJOCTOBEPHBIX COOBITHH B MPUPO/E
1 B ob1mectBe. MoHeTa U UrpajibHasi KOCTb B TeOPHUH BEPOSTHOCTEH.

I'pad, BepimHa, pebpo. CremeHb BepiuHbBL. Yucao pébep M cymMmapHas
cTerieHb BepiiuH. IIpencTtaBieHve o cBsisHoCcTU rpada. Llenu u uuknel. [yt B
rpacdax. O6xop rpada (sinepoB myTh). IlpencraBieHre 006 OpHEHTHPOBAHHOM
rpade. PellieHue 3a7au ¢ MOMOIIIbIO I'padoB.

8 KVIIACC

[TpencraBneHye AaHHBIX B BUle TabuIl, Auarpamm, rpadukos.

MHOXeCTBO, 37eMeHT MHOJKeCTBa, MNOAMHOXeCTBO. Ormepauyud Haz
MHOXXeCTBaMU: 00beIMHeHUe, repeceueHre, AomojHeHHe. CBOMCTBa oOreparuu
HaJ, MHOKeCTBaMU: IlepeMeCTUTe/IbHOe, couyeTaTeslbHOe, paclipe/ie/uTe/bHOe,
BK/IIOUeHUsi. M cronb3oBaHWe rpaduueckoro TMpefcTaBAeHUsI MHOXKECTB [IJIst
OMMCaHKWA peasbHbIX MPOLIECCOB U SIBJIEHUU, MDY PeLIeHNH 3a4au.

N3mMepeHue paccerBaHus AaHHBbIX. [lyMcriepcusi U CTaHAAPTHOE OTK/IOHEHHe
YKMC/IOBBIX HAOOPOB. /[uarpaMMa paccerBaHUsI.

OneMeHTapHble COOBITHSI CiayuyaiiHOro ormbiTa. CryvaiiHble COOBITHS.
BepositHOCTK  cOObITHI. OMBITBI € PaBHOBO3MOXXHBIMH  3/IeMeHTapHBIMU
cobbrTusiMu. CnyualiHbiii BeIOOp. CBSI3b M@Ky MaslOBepOSITHBIMHU U TIPaKTUUeCKU
JIOCTOBEPHBIMH COOBITHSIMHU B TIPUPO/Ie, 00IIIeCTBe 1 HayKe.

HepeBo. CBoWCTBa [1epeBbeB: €QUHCTBEHHOCTb MYTH, CYIIeCTBOBAaHUE
BUCSUeM BepIIMHbI, CBA3b MEXAY UMCIOM BepIIMH U 4ucjioMm pébep. ITpaBusio
yMHO>XeHHUs. PellieHre 3a/1au ¢ mOMOILbIO rpadoB.

[TpoTuBOMONOXKHBIE COOBITHSA. [lMarpamma Oiinepa. OObeguHeHWE U
nepeceueHre  coObiTH. HecoBmecTHbie  coObiTHS. DopMmyna  C/IOKEHUS
BEPOSITHOCTEW. Y CJIOBHasi BepoOsITHOCTb. [IpaBuno ymHOXeHus. HesaBucrmbie
cobbiTusi. TlpencTaBieHve SKcrieprMeHTa B BUje JepeBa. PellieHue 3aiau Ha



Haxo)KJeHue BepOSITHOCTel C TIOMOILIbI0 JlepeBa CAy4yallHOTO 3KCIIepUMEHTa,
Jyarpamm JDiepa.

9 KV/IACC

[lpencraBneHve f[aHHBIX B BuAe Tabsudi, [guarpamMM, rpaduKOB,
VHTeprpeTalys JaHHbIX. UTeHue U rocTpoeHue Tab/iuil, Auarpamm, rpadHKoB T0
peasibHbIM JaHHBIM.

[TepectaHoBKY U dakTopuan. CoueTaHUsi MU YUCJIO CcOUeTaHUM. TpeyronbHUK
[Tackasns. PertieHue 3a/jau C UCITO/b30BaHEM KOMOWHATOPUKHU.

'eomeTprueckasi BepoATHOCTb. CilydaliHbIM BBIOOp TOUKM W3 (UTYPBI Ha
IJIOCKOCTH, U3 OTpe3Ka U U3 AYryd OKPYKHOCTH.

WcnbiTanve. Ycrnex u Heypaua. Cepusi MCIBITAaHUM [0 TEPBOrO ycCIiexa.
Cepusi ucnbiTanuii bBepHy/um. BeposTHOCTH COOBITHII B CEPUM  HCIIBLITAHUM
bepnysu.

CnyyaiiHasi Be/lMUMHA W pachpefie/ieHUe BeposATHOCTeW. MaremaTuueckoe
oxuzanue U gucnepcus. [lprMepbl  MaTeMaTUUeCKOTO  OXHUAAHUSL — Kak
TeOPeTUYeCKOro CpefjHero 3HaueHusl Be/IMUMHbL. MaTeMaThueckoe OXXKuJaHue U
JMCTIepCUsT CIyYalHOW BeJIMUMHBI «YUC/I0 YCIeXOB B CepPUU MCIIbITaHUU
bepnym».

[ToHsATHe 0 3aKOHe OO/BIIMX YKces. V3MepeHue BepOSITHOCTEM C TIOMOIIbIO
yacToT. Posib 1 3HaueHue 3aKOHa 0O0JIBIIIMX YKCesT B IPUPO/ie U 0011jecTBe.



INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA IIPOI'PAMMBI
YUEBHOI'O KYPCA «BEPOATHOCTbD W CTATHUCTUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pe3yJbTaThl OCBOEHHWS TMpOrpamMMbl yueOHOrOo Kypca
«BeposiITHOCTh M CTaTUCTUKA» XapaKTepU3YHTCS:

1) naTpuoTHYeCKOe BOCIIMTAHUE:

MpOSIBJICHWEM MHTepeca K TIPOIUIOMY W  HACTOSIIEMY POCCUUCKOU
MaTeMaTWKH, 1[eHHOCTHbIM OTHOLIEHWeM K JOCTW)KeHUSIM  POCCUMCKUX
MaTeEMAaTUKOB U POCCUMCKOM MaTeMaTHUYeCKOM IIKOJIbl, K MCIIO/Jb30BaHUI0 3TUX
JIOCTYPKEHUM B JIPYTUX HayKaX U TIPUK/IaZHbIX cdepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPAaBCTBeHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBLITIOJTHEHUIO 00513aHHOCTeN TpaklaHWHA U pean3aliy ero
rpaB, TMpeJCTaB/eHeM O MaTeMaTHYeCKMX OCHOBax (yHKLMOHWPOBAHUS
pa3UUHbIX CTPYKTYp, SIBJIEHUH, Tpolielyp I'PakJaHCKoro obiijecTBa (Hampumep,
BbIOODBI, OTIPOCHI), TOTOBHOCTBIO K O0CYKAEHUIO STUUECKUX TTPOO/IeM, CBSI3aHHBIX
C TPAaKTUYECKMM TPUMEHeHWeM [OCTM)XeHWM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJ/IbHO-3TUUECKUX MPUHLUIIOB B JeSITeIbHOCTA YYEHOT0;

3) TpyAoBOe BocliUTaHUE:

yCTaHOBKOM HAa aKTHMBHOE YydYacTMe B pelleHuM MNpPaKTAYeCKUX 3azad
MaTeMaTU4YeCcKOl HamnpaB/JeHHOCTH, OCO3HAaHWEM Ba)KHOCTHM MaTemMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM >KU3HM [JIs1 YCIelIHOW mpodecCroHambHOM
JesITeIbHOCT M Pa3BUTHEM HeOOXOJWMBIX YMEHHH, OCO3HAaHHBIM BLIOOpOM U
TIOCTPOEHNEM WHAVBHUAYaTbHON TPaeKTOpUX 00pa30BaHusl U XKU3HEHHBIX TJIAHOB C
YUETOM JIMUHBIX UHTEPeCOB U 0011]eCTBeHHBIX TIOTPeOHOCTel;

4) 3cTeTUYeCKOe BOCIIUTAHHE:

CMOCOOHOCTBIO K  SMOLIMOHAZTBbHOMY M 3CTEeTUUYECKOMY  BOCIIPHUSITHIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, PacCy>KIeHHH, YMEHHUIO0 BUIETh
MaTeMaThuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAy4YHOr'0 NMO3HAHMSA:

OpUeHTal[ed B [esTelbHOCTA Ha COBPEMEHHYK CHUCTEMY Hay4HbIX
TIpe/iCTaB/eHnid 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsS Ue0BeKa, TIPUPO/bI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKu Kak cdepbl ueoBeuecKou
JlesITeTbHOCTU, 3TaroB €€ pa3BUTHSI M 3HAUMMOCTH [Ji1 Pa3BUTUSI LIUBU/IM3aLIUY,
OB/IafIeHUeM SI3bIKOM MaTeMaTUKW U MaTeMaTU4eCcKOW KYyJbTYpPOM KaK Cpe/iCTBOM
MO3HaHUSI MWpA, OBJIAJEHWEM TMPOCTEUIIMMU HaBbIKaMU WCCJ/IeI0BATEIbCKOM
JesiTeNTlbHOCTY;



6) ¢usnueckoe BocnuTaHue, (GopMHPOBAaHHE KYJ/ILTYPbl 3[0POBbSl H
IMOLIMOHA/ILHOT0 0/1aromo/Iyyus:

TOTOBHOCTBIO TIDUMEHSITh MaTeMaTUueCKhe 3HaHUsI B HHTepecax CBOEro
3[0POBbsS, BeJeHWs  3/0pOBOr0 obOpa3a JKW3HM  (370pPOBOE  IMTaHHe,
cOa/laHCUPOBAHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyasgpHas Qusnueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa pedieKCUU, MPU3HAHUEM CBOEro
TipaBa Ha OIIMOKY M TaKOTO >Ke MpaBa J[Pyroro uejioBeKa;

7) 3Ko/I0THYecKoe BOCIUTaHHUe:

opUeHTal[ell Ha TpUMeHeHrHe MaTeMaTHUeCKUX 3HaHUM [l PellleHus 3a/au
B 00/1aCTH COXPAaHHOCTH OKPY>KaloIllel cpefpl, ITIJIAHUPOBAaHUS TTOCTYNKOB U
OLIEHKM MX BO3MOXXHBIX TOC/AeJCTBUM [JI1 OKpYy>Karollleld Cpejibl, OCO3HaHHWEM
r71006a71bHOT0 XapakKTepa 3K0JI0rHYecKUX TIpo0/ieM U MyTel X pelleHus;

8) aganTauusa K U3MEHAIMMCSA YC/JI0BUAM COIMA/IbHOM M MPUPOJHOM
cpe/bl:

TOTOBHOCTBIO K JIeWCTBUSIM B YC/IOBUSIX HeONpeAeIéHHOCTH, MOBBIILIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH Uepe3 NPaKTUUeCKYyI0 JesiTe/IbHOCTb, B TOM UHUCJ/Ie
YMEHHE YUUTLCSA y [APYTHUX JIHO/el, NpuobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUS1, HaBbIKK 1 KOMIIETEHLUU U3 OMbITa IPyTUX;

HeoOXOAUMOCTbI0O B (DOPMUPOBAHMM HOBBIX 3HaHWW, B TOM UHUCIIe
dhopMy/IMpoBaTh WU, TIOHATHS, TUTIOTe3bl 00 00beKTax U SB/IEHUSX, B TOM UHCIIe
paHee HEM3BECTHBIX, O0CO3HaBaTh JAe(PUIUTBI COOCTBEHHBIX 3HAHMM M
KOMIIeTeHTHOCTeH, T/laHUpPOBaTh CBOE pa3BUTHUE;

CTIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUi0, BOCIPUHUMATh
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPeOYyIOMM KOHTPMEp, KOPPEKTUPOBATh
TpUHUMaeMble pellleHUss U JelcTBusi, (OpMy/JMpOBaTb W OLleHWBAaThb PUCKU U
rocnezCTBYsI, POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe el CTBHS

Bba3oBble jioruyeckKue iefiCTBU:

e BBISB/SITH U XapaKTepU30BaThb CYIeCTBEHHbIE MPU3HAKKM MaTeMaTUUYeCKHUX
O00BEKTOB, TOHSTH, OTHOLIEHUA MeXIy TIOHATUAMH, (OPMYIMPOBAThH
ornpejie/leHUs]  TOHATUM,  yCTaHABAMBAaThb  CYILIEeCTBEHHBbIM  IPU3HAK
K/laccupUKal[ii, OCHOBaHHUS [/s1 0000IlleHusI U CpaBHEHWs, KPUTePUU
MPOBOJVMOTO aHa/Iu3a;

e BOCIPUHUMATh, (OPMyIMpOBaTh U  TpeoOpa30BbIBaTh  CYXKIEHUS:
yTBep/WTe/IbHbIe U OTpHULjaTe/bHble, eJWHUYHbIe, YacTHble U 0O0lue,
YCJIOBHbIE;



BBISIB/IATD ~ MaTeMaTMUeCKHWe  3aKOHOMEDHOCTH,  B3aMMOCBSI3U M
npoTUBOpeunss B (akTaxX, [JaHHbIX, HAOJIOZEHUSX W YTBEP)KIEHUSX,
Tipe/ijlaraTh KPUTEPHH /ISl BBISIB/IEHUST 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUHI;
Jle/laTh BBIBOJIbI C WCIIOJh30BAaHWUEM 3aKOHOB JIOTUKH, [eAYKTUBHBIX H
WH/IYKTUBHBIX YMO3aK/IIOUeHUH, YMO3aK/IFOUeHHUH 10 aHa/IOTHH;

pa3bupathk [OKa3aTe/lbCTBAa MaTeMaTHUeCKUX YTBEP)KIAeHUM (MpsiMble U OT
MIPOTHUBHOI0), TIPOBOJAWUTL CAMOCTOSITEJIbHO HEC/TIOXKHBIE J[I0Ka3aTe/TbCTBa
MaTeMaTUueCKUx (aKTOB, BBICTpPaWBaTh apryMeHTalldi0, ITIPUBOJUTH
TIPUMeEPbI U KOHTPIPHUMeEPbI, 000CHOBBIBATH COOCTBEHHBIE PACCY KIEHUS;
BbIOMpaTh Criocob pereHus yueOHOW 3afaud (CpaBHUBATh HECKOJIBKO
BAapMAHTOB peIlleHus, BbIOMpaTh HauboJiee TOAXOMAIIMA C  yUETOM
CaMOCTOSITE/TLHO BbIZIe/IEHHBIX KDUTEPHER).

Ba3oBble HcciejoBaTe/IbCKHe IeiCTBHA:

WCTI0/Tb30BaTh BOIIPOCHI KaK MCC/Ie0BaTe/bCKAM WHCTPYMEHT T03HaHUS,
dbopMynvMpoBaTh BOMPOCH], (PUKCUPYIOIME TIPOTUBOpeune, Tpobsiemy,
CAMOCTOSITEJILHO ~ yCTaHaB/IMBaTh HCKOMOe U JlaHHOe, (OPMUPOBATh
TUIIOTe3y, aprTyMeHTUPOBaTh CBOIO TTO3HUI[HI0, MHEHHE;

MPOBOIUTHL [0 CaMOCTOSITe/TbHO COCTAaB/JIEHHOMY TIJIaHY HeCJI0>KHBIM
9KCTMepUMEHT, HeOOoJIbIlIoe WCCe/JoBaHue TI0 YCTaHOBIEHWI0 0COOeHHOCTel
MaTeMaTHUUeCKOTo 00BeKTa, 3aBUCUMOCTel 00BEKTOB MeXKIy CO00ii;
CcamMoCTOoSTe/IbHO (hOpMyUpPOBaTh 00001[eHUST U BBIBO/IBI TI0 pe3y/ibTaTaM
NpoBeJEHHOT0 HAO/IOZIeHNs], WCC/e[loBaHUsA, OL|eHWBaTh JOCTOBEPHOCTH
TI0JTyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUI;

MPOTHO3UPOBAaTh BO3MOXKHOE Da3BUTHE TIPOL[eCCa, a TakKe BbIIBUTAThb
TIPe/ITI0/I0’KEHHS O eT0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabota ¢ nuHopmarueii:

BBISIB/ISITh HEJJOCTaTOUHOCTb U HW30BITOYHOCTh MH(OpPMAL[UK, [JaHHBIX,
He0OXOIUMBIX [I/IsI pellieHUs 3a/jauy;

BbIOMpaTh, aHa/lIW3UpPOBaTh, CHUCTEMATHU3WPOBaTh U WHTePHpPeTUPOBATh
MH(OpMaLMIO Pa3/IUUHBIX BU0B U ()OPM IIpe/CTaBIeHNUs;

BbIOMpaTh (GopMy TIpefCTaBleHUs UHPOpPMAlMM U W/UTIOCTPUPOBATh
pelliaeMble 3a3Zlaud CXeMaMM, JuarpaMMaMH, WHOW TpaUKOu U HUX
KOMOMHAIUSIMU;

OLIeHMBaThb HaZE)XHOCTb HH(OpPMALMA I0 KPUTEpHsM, Ipe/JI0KeHHbIM
yuuTesieM Ui COpMyIMPOBaHHBIM CaMOCTOSITE/TBHO.

KOMMYHI/IKaTI/IBHblE yYHuBepcCd/ibHbIE y‘-IEﬁHbIE AEﬁCTBHHZ

BOCIIPUHUMATh U (hOPMYJIMPOBaTh CY>/IeHUsI B COOTBETCTBUM C YCJIOBUSIMU
U 1e/IsIMU 0011IeHus1, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOKO TOUKY 3pPeHMUs



B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh TMOSICHEHUS T0 XO[Yy pelleHUs
3aJjauy, KOMMEeHTUPOBaTh MOy4YeHHbIN pe3y/bTar;

B XoZie 00Cy»x/leHus1 3a/jaBaTh BOTIPOCHI T10 CYILeCTBY 00CyKJaeMol TeMbl,
1po0JieMbl, pelraeMou 3afiaui, BbICKa3bIBaTh W/, HalleJleHHbIe Ha TIOUCK
pellleHus, COTIOCTaB/sATh CBOM CYXKAEHUS C CYXKAEHUsAMU [APYTHUX
YUaCTHUKOB [Auajora, oOHapy>KWBaTb pa3/iMuve U CXOJCTBO TO3WLUH, B
KOppeKTHOU (popMe (popMyJIMPOBATh pa3HOTJ/acHsi, CBOM BO3paKeHUs;
Npe/ICTaBSTh  pe3y/bTaThl  pelIeHds  3afiaud, 9KCTIePUMEHTA,
WCCIIeJOBaHUSI, TIPOEKTa, CAaMOCTOSITe/TbHO BbIOMPATh (hopMaT BHICTYII/IEHUS
C y4éTOM 3a7iau TIpe3eHTalyd ¥ 0COOeHHOCTel ayAuTOpHHY;

TTOHMMAThb M HCII0/Ib30BaTh MMPEUMYIIeCTBAa KOMaHAHOW W WHAWBHYa/TbHOM
paboThI MpH pellieHrH yueOHbIX MaTeMaTUUeCKUX 3a/iay;

NIPUHUMATh 1]e/lb COBMECTHOU [IesiTe/TbHOCTH, TJIAHUPOBATh OPTaHU3aIiHIo
COBMECTHOM paboThbl, pacripefiensTh BHAbl pabOT, AOroBapUBaThCS,
obcy>x/1aTh MpoIecC U pe3yabTaT paboThl, 060011jaTh MHEHUS] HECKOMBKUX
JIIOfIeu;

y4acTBOBaTh B TPYMNNOBBIX ¢dopMax paboTel (00CyKaeHHs, oOMeH
MHEHUSIMH, MO3TOBbIe IITYPMbI U [IPYTHe), BBITIOJHATb CBOIO YaCcTb PabOThI
U KOODAWHWPOBATh CBOU [IEHCTBUSI C [APYTMMH WIeHaMd KOMaH/pbI,
OlLlIeHMBaTh KAaueCTBO CBOEro BK/aja B OOIMM TMPOAYKT TI0 KPUTEPHSIM,
cchopMy/IMPOBAHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUS.

PEFyﬂﬂTI/IBHbIe YHHUBepPCA/IbHbIE y‘-lEﬁHBle ﬂEﬁCTBHH

Camoopranusanus:

CaMOCTOSITEeJIbHO COCTaB/IATh IJIaH, aJrOPUTM peLleHrsl 3a/aud (WIh ero
4acThb), BbIOMpATh CrOCOO pellieHusi C yUuTOM MMERIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTeM, apryMeHTHpOBaTb U KOPPEKTHPOBATb
BapUaHThI pelleHnk C Y4ETOM HOBOM MH(OPMaLUH.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHBINA HHTE/L/IeKT:

B/Ia/IeTh CriocobamMu caMOIipOBepKU, CAaMOKOHTPOJISI TIpoLjecca U pe3yJ/ibTaTa
pellleHHs] MaTeMaTUUeCKOU 3a/iauu;

TIpe/IBU/IeTh TPYAHOCTH, KOTOpbIe MOTYT BO3HUKHYTD TPH PellleHUU 3a/iaud,
BHOCHUTb KODPEKTHBBI B JIeSITe/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/THCTB,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

OLIeHUBaTh COOTBETCTBUE pe3y/bTaTa [|eATe/IbHOCTU MOCTaBJE€HHOU LieJid U
YCJIOBUSIM, OOBSICHSTH TIPUUMHBI JOCTVPKEHUSI WM HEeJOCTIDKEHHS IIeJTH,
HaXOZAWTb OIMMOKY, JaBaTh OLIEHKY TTPUOOPEeTEHHOMY OIIBITY.



INPEAMETHBIE PE3YJ/IBTATBI

K KoHIly o0yueHns B 7 KJ/acce OOyYarOl[UHCS TIOMYYUT CJIeAYIOIHe
rpeiMeTHbIe Pe3y/IbTaThl:

YurtaTh wuHGMOpMalMIO, TpeACTaB/eHHYI0 B TabnMilax, Ha Juarpammax,
TIpe/ICTaB/IsATh [aHHble B BHUZe Ta0/Mll, CTPOUTH AWArpaMmbl (CTOIOUKOBBIE
(cTosibuathbie) ¥ KPYroBbie) M0 MaCCMBaM 3HAaUeHUH.

OnuvcbiBaTh W WHTEPNPETUPOBATH  peajibHble  UMC/IOBble  JlaHHBIE,
Tipe/iCTaB/IeHHbIe B TaO/MIIaX, Ha AuarpaMmmax, rpadykax.

Wcrnonb3oBaTe [Jis OMMCAHUSI JAHHBIX CTAaTUCTUYECKHWE XapaKTepPUCTUKU:
cpegHee apudMeTHUecKoe, Me[MaHa, HauOoJblllee ¥ HaWMeHbIlee 3HaueHus,
pa3mMax.

MmeTh mpeAcTaBieHUWEe O CAyuyaliHOM HW3MEHUMBOCTU Ha TpUMepax LieH,
(Y3UUeCKUX BeJIMYMH, aHTPOTNIOMETPUYECKHX [JaHHbIX, UMEeTb MpeJ/CTaB/ieHHhe O
CTaTUCTUUECKOW YCTOMUHUBOCTH.

K koHily obOyueHns B 8 k/iacce OOyuarol[UiCs TIOMYUYHT CJIeAYIOIHe
ripefiIMeTHbIE Pe3yJ/IbTaThl:

M3BnekaTb ¥ TipeoOpa3oBbIBaTh WH(OpMAIMIO, TMpeCTaB/leHHYI0 B BHU/E
TabJIUI], AUarpaMM, TpadyKOB, TIPE/ICTaB/SITh JaHHbIe B BH/e TaOJIUI], JUarpamm,
rpaduKoB.

OrnuceIBaTh JaHHble C TIOMOILLBIO CTAaTUCTUUECKUX TOKasareseil: CpeHuX
3HaueHWl U Mep paccerBaHus (pa3Max, AUCIEePCUs U CTaHJapTHOe OTK/IOHEHUE).

HaxoauTb 4acTOThI YWC/IOBBIX 3HAUEHWM W UaCTOThI COOBITHM, B TOM UHCJIe
TI0 pe3yJ/ibTaTaM U3MepeHU 1 HabJTioJeH .

HaxoauTb BepOSITHOCTH CyualiHBIX COOLITHM B OIBITAX, 3Hasi BEPOSITHOCTH
3/IeMeHTapHbIX COOBITUM, B TOM UHCAe B OMbITaX C PaBHOBO3MO>KHBIMU
3/IEMEHTapPHLIMHA COOBITHSIMH.

Hcrnosib3oBaTh Trpaduueckue MOJE/NU: JepeBO CAyuyaliHOTO SKCIepuMeHTa,
JvarpaMMbl Jiijiepa, UMc/aoBasi mpsimast.

OnepupoBaTth TMOHSTUSIMA: MHOJXECTBO, TOJMHOXXECTBO,  BBITIOJIHATH
orepariii  HajJ, MHOXeCTBaMH: O00beJuWHEeHHWe, IiepeceueHHe, OTOJIHEeHHe,
TePeYUC/ISITh 3/IEMEeHTbl MHOXKeCTB, MPUMEHSITb CBOMCTBA MHOKECTB.

HWcnonb3oBaTh rpayueckoe TMpe/CTaB/ieHHe MHOXXEeCTB U CBSi3eld MexAy
HUMHU [IJI1 OTIMCaHUsI TIPOLIECCOB U SIBJIEHWM, B TOM UHKCJ/Ie MPU PeLleHUH 3aau 13
JIPYTUX YueOHBIX ITPeIMETOB U KYPCOB.

K koHily oOyueHns B 9 Kjacce OOyYarol[UCS TIOMYUYUT CJIeAYIOIHe
ripefiIMeTHbIe Pe3yJ/bTaThl:

W3pnekaTb U TMpeoOpa3oBbiBaTh WHGOpPMALMIO, TpPe/CTaB/JeHHYI0 B
Pa3MUHBIX HWCTOUHWKAX B BUZe TabO/UI], AWarpaMM, rpadHUKOB, IPeACTaB/ISATh
JaHHbBIE B BUZe TaO/Iull, AarpaMm, rpadrKoB.



Pemmath 3a/lauM OpraHM30BaHHBIM Tepe0OpPOM BapHUaHTOB, a TakKke C
WCTI0/Tb30BaHeM KOMOWHATOPHBIX TIPaBU/I U METOZIOB.

Vcrionb30BaTh OMucaTe/ibHble XapaKTePUCTHUKHU [I/I1 MaCCHBOB UHC/IOBBIX
JJaHHBIX, B TOM YMCJIe CPe/IHe 3HaUeHUs U MePbl paCCeUBaHUs.

HaxoauTb 4aCTOThI 3HaUeHUM U YaCTOThI COOBITHS, B TOM UYHCJ/Ie TIOJIb3YSCh
pe3y/bTaTaMH IMPOBeAEHHBIX U3MepPeHUN 1 HaOTroIeHH.

HaxouTh BepPOATHOCTH CAyYaHbIX COOBITHI B HM3yUeHHBIX OIbITaX, B TOM
yKc/ie B OMbITaX C PAaBHOBO3MOXXHBIMH 37IeMEHTAapHBIMHA COOBITHSIMH, B CEpHsX
WCTIBITaHUM [10 TIEPBOT0 yCIiexa, B CepysiX UCTIbITaHUM bepHysum.

lMeTh mipefcTaB/ieHMe O C/Ay4yallHOM Be/JMUMHE W O pacripefie/ieHud
BEPOSITHOCTEM.

WmeTb TipeficTaB/ieHMe O 3aKOHe OOJIBIIMX YWCen KaK O IIPOsIBJIeHUU
3aKOHOMEpPHOCTU B CTy4YaiiHOW U3MEHUMBOCTH U O POJIM 3aKOHA OOMbIINX YKCes B
TIPUPO/ie U OOITIeCTRBe.



TEMATNYECKOE INTAHNPOBAHUE

7 KITIACC
Ko/sinuecTBo uacoB J/IeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
o/ pas/ie/ioB U TeM Kontponbusie | IIpakTHyeckue
Bcero oOpa3oBare/IbHbIE
n NporpamMmmbl padoThI padoThI
pecypcsl
bubmioTeka [IOK
[IpencraBienue 7 5 http
JAaHHbIX s://m.edsoo.ru/7f415
fdc
bubmioTeka [IOK
OrnucarensHas 8 1 http
CTaTUCTHKA s://m.edsoo.ru/7f415
fdc
bubmioTeka [IOK
CnyyaiiHas 6 1 http
U3MEHUYUBOCTh s://m.edsoo.ru/7f415
fdc
bubmioTeka [IOK
Brenenuie B 4 http
Teoputo rpados s://m.edso0o.ru/7f415
fdc
BeposTHOCTE 1 bubmoTeka LIOK
Jacrora 4 1 http
Cy4yaliHOTO s://m.edso0o.ru/7f415
CcoObITUSI fdc
OGo6ieHHe Bubmioreka IIOK
CHUCTeMaTH3alus 5 2 hitp
. s://m.edsoo.ru/7f415
3HaHUU
fdc
OBLIEE
KOJIMYECTBO
34 2 5
YACOBIIO

[TPO'PAMME




8 KV/IACC

KosinuecTBo uacos J/IeKTPOHHbIE
No HaumenoBanue
(mudpossbie)
o/ pas/jie/ioB ¥ TeM KonTpoabHblie IIpakTHueckue
Bcero o0pa3oBarTe/bHbIE
n NporpaMmmbl paboTsI PadoThI
pecypchl
bubmioreka LJOK
[ToBTOpEHUe 4 http
Kypca 7 Kjacca s://m.edsoo.ru/7f417f
b2
OrnrcarenbHas Bubmoreka LIOK
CTaTUCTHKA. 4 http
PaccenBanue s://m.edsoo.ru/7f417f
JAHHBIX b2
bubmoreka [IOK
MHoecTBa 4 Ly
s://m.edsoo.ru/7f417f
b2
BeposTHOCTb EI/IGHI/IOTEK& LHOK
CTy4aliHOT O 6 1 nip
s://m.edsoo.ru/7f417f
COOBITHS
b2
bubmoreka IIOK
BBegenue B 4 http
Teoputo Tpados s://m.edsoo.ru/7f417f
b2
bubmoreka [IOK
CrnyualiHble http
8
CoOBITUS s://m.edsoo.ru/7f417f
b2
OGo6iente, EI/IGHI/IOTEK& LHOK
http
4 2
CHCTenfaTmauHH s://m.edsoo.ru/7f417f
3HaHUM
b2
OBLIEE
KOJIMYECTBO
34 2 1
YACOBIIO

[TPOT'PAMME




9 K/IACC

Ne
n/
1

HaumMeHnoBaHue
pasjie/ioB U TeM
NnporpaMMsl

KoauuecTBO 4acoB

Bcero

KonTpo/ibHbIe
padoThI

IIpakTHyeckue
padoThI

JJ/IeKTPOHHbIE
(yudpoBsbie)
o0pa3oBarTe/IbH
ble pecypchl

IToBTOpEHUE
Kypca 8 kiacca

bubnuorteka
OOK

http
s://m.edsoo.ru/7f41
a302

OJIeMeHTBI
KOMOWHATOPUKHU

bubmuoTeka
OOK

http
s://m.edsoo.ru/7f41
a302

I'eomeTpuueckas
BepOSITHOCTh

bubnuoreka
OOK

http
s://m.edsoo.ru/7f41
a302

HcnbiTanus
bepnyiu

bubmoTeka
OK

http
s://m.edsoo.ru/7f41
a302

CnyuatiHas
BeJIMYMHa

bubnmoreka
OOK

http
s://m.edsoo.ru/7f41
a302

O06o0b6mieHmue,
KOHTDOJIb

10

bubmoTeka
OOK

http
s://m.edsoo.ru/7f41
a302

OBIIEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

34







