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PABOYAS ITPOT'PAMMA
MoayJisl «AJiredpay s ooydaromuxcs /-9 kiaccoB

HOACHUMTEJBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHAM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIEYNBAET U3YUYCHHE APYTUX JUCUUILIINH, KaK €CTE€CTBEHHO-
HAy4YHOTO, TaK M TyMaHUTApPHOTO IMKJIOB, €€ OCBOCHUE HEOOXOIUMO JUIs
POJIOJKEHUS 00pa30BaHus U B IOBCEIHEBHOM ku3HU. Pa3zButue y o0yuarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXONKIACHUM U CYIIHOCTH aire0pandecKux
abCcTpakimii, cnoco0e OTpaKEHHUsI MaTEMaTUYECKOM HAYKOW SIBJIEHUN U MPOLECCOB
B NIpHUpOJAEe W OOUIIECTBE, POJIM MAaTEMaTUYECKOrO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX Ui aJanTaliid B COBPEMEHHOM Lu(poBOM
oOmecTBe. M3yueHue anreOpsl oOecrnedyrBaeT pa3BUTUE YMEHUS HaAOIIOAATh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS,
CHOCOOHOCTH apryMEHTHMPOBAHHO OOOCHOBBIBATh CBOM JIEHCTBUSL U BBIBOJBI,
dopMynupoBath yTBepkaeHUS. OCBOEHUE Kypca anreOpsl 00ecreynBaeT pa3BUTHE
JOTHYECKOTO MBIIIJICHUSI OOYYaroMIMXCSA: OHHM HCIOJB3YIOT JeAYKTUBHBIE W
WHAYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3AINI0, abcTparupoBaHue u
aHasiornto.  OOydeHue  anreOpe  OpeanojiaraeT  3HAUUTEIbHBIH  00BEM
CaMOCTOSITENIBHOM ~ JI€ATENbHOCTH OOYYaIoLUXCsl, I03TOMY CaMOCTOSITEIBbHOE
pelieHre 3aa4 IBIsSeTcs peaau3auei e TeIbHOCTHOTO MPUHIIUIA 00yUYEHUS.

B crtpykType mporpammsl ydeOHOTO Kypca «Anrebpa» misi OCHOBHOTO
o01m1ero o0pa3oBaHus OCHOBHOE MECTO 3aHHUMAIOT COJIEP:KaTeIbHO-METOUIECKHIE
auHuH: «Yucaa ¥ BRIYUCICHUN), «ANreOpandecKue BRIPAKCHUS, «YpaBHEHUS U
HepaBeHCTBa», «Dynkiumy. Kaxmas w3 3TUX coaepKaTeIbHO-METOAMYECKUX
JIMHUYN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YyUCHUS Kypca, B3aUMOJICHCTBYS C
JPYyTUMHM €ro JHUHUSAMU. B Xxoae wu3ydeHus yuyeOHOro Kypca oOydarolmumcs
MPUXOJIUTCS JIOTHYECKH PaCCyKIaTh, MCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ ATUM B mporpamMmy ydeOHOro kypca «AmnreOpay» BKIIFOUEHBI
HEKOTOpbIE OCHOBBI JIOTWKH, IPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3zzelax
MaTeMaTHYECKOro o0pa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO O0YUYarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. ConepikaTeIbHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOTro Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHuUM «Yucina © BBIYKCICHUS» CIY)KHT OCHOBOW  JIiA
JaBHEHIIIETO M3y4YeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIXCs
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TOJIH30BATHCS aITOPUTMAaMU, a
TaK)Ke MPHUOOPETEHUIO MPAKTUIECKIX HABBIKOB, HEOOXOIUMBIX IS TIOBCEAHEBHOM



*U3HU. Pa3BuTHE MOHATHUSA O YKCIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAIBHBIMU W HpPpaIMOHATBHBIMU YHCIaMH, (OPMHUPOBAHHEM
NPEJCTaBICHUNA O JCHCTBUTEIHLHOM YHCIE. 3aBEPIICHHUE OCBOCHHS YHCIOBOM
JIMHUHA OTHECEHO K CpeHEMY 00IieMy 00pa30BaHHUIO.

CopepxaHne IByX anreOpandecKux TUHUN — « AnNreOpandecKkue BRIPaKESHUSD)
U «YpaBHCHHSI U HEPAaBEHCTBa» CIIOCOOCTBYET (HOPMHUPOBAHHIO Y OOYyUaIONTUXCS
MaTEeMaTHYECKOTo ammapara, HeoOXOJUMOTro MJisi PEIIeHUs 3aJady MaTeMaTHKH,
CMEXHBIX TPEIMETOB U TMPAKTHUKO-OPUEHTHUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 00ImIero o0pa3oBaHWs YYE€OHBI MaTepHall TPYHIHPYETCS BOKPYT
paIMoHaIbHBIX BBIpOKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTeMaTUKH KaK
A3bIKa ISl TIOCTPOEHUST MaTEeMaTHUECKUX MOJIEei, OMHCAHHUS MPOILECCOB U
SBIICHUN peanbHOro wMupa. B 3amaunm oOydeHuss anreOpe BXOISAT TaKkKe
JanbHEWIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAUMOIo, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, W OBJAJCHHUE HaBbIKAMU
JNEeAyKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBaHre CUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEN K MaTEMaTHIECKOMY TBOPUYECTRY.

Conepxanue GyHKIIMOHATBHO-Tpa(PUUECKON JIMHUM HAIICJICHO Ha MOJy4YeHUE
OOy4aroNIMMUCS 3HAaHUW O (PYHKIMSAX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOAeNn
JUIsL OTIMCAHUS M UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B MPUPOJE
u odmectBe. M3ydyeHne maTtepuana CHOCOOCTBYET Pa3BUTHIO y OOYyYarOLIUXCS
YMEHHMSI UCTIOJIb30BaTh PA3INYHBIEC BHIPA3UTENbHBIE CPEACTBA S3bIKa MAaTEMATHUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpadudecKue, BHOCUT BKJIag B (HOpMHpOBaHHE
MPEICTAaBICHUIA O POJTM MAaTEMATUKH B PA3BUTUN ITUBUIIM3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IulaHy B /-9 Kilaccax wu3ydaeTcss Y4eOHBI Kypce
«Anrebpa», KOTOPHIH BKIIIOYAET CJIECAYIONINE OCHOBHBIE Pa3IeNbl COICpPKAHUS:
«Yucna W BBIYUCICHUA», «ANreOpanyeckue BbIPAXKECHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKITHI.

Ha n3yuenue yueOHOro Kypca «Anredpay» orBoautcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 waca B Hememo), B 8 kimacce — 102 vaca (3 vaca B Heneno), B 9
kiacce — 102 gaca (3 gaca B Heneio).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia v BBIYUCICHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, NEPEXO] OT OJHOU (QOpPMBI 3amHUCH
npobeit k gpyroi. IloHsTHe panuMOHaIBPHOrO YMCIA, 3alUCh, CpPaBHEHUE,
YIOPSAOYMBAHUE  PAlMOHANBHBIX  YHCEN. ApupMETHUecCKHe JCUCTBUA C
palMOHAJIBHBIMUA YMCIIaMH. Pelienue 3agad u3 peaJbHOW IPAKTUKHA HA 4acTH, HA
JpoOH.

CreneHp ¢ HaTypajdbHBIM IIOKa3aTeJIEM: OIpeNeTeHue, NpeoOpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIpENEICHMs], 3auch 00ybIIMX uncen. [IponenTsl, 3anuck
IIPOLIEHTOB B BUJE poOU U IpoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHUE 3a7a4 U3 PEAIbHOU MPAKTUKH.

IIpuMmeHenne IPU3HAKOB  JEIMMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBHUCMMOCTH, B TOM 4Yucle TMpsMas U oOpaTHas
IIPOIIOPLIMOHAIIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs

IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUS C NMEPEMEHHOM. [lomycTumMble
3Ha4YeHUA NepeMeHHbIX. [IpencraBinenre 3aBUCUMOCTH MEXKY BEJIMYMHAMU B BUJIE
bopmynbl. Beraucaenus no popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXK/IECTBEHHO paBHbIE BBIPAXEHHUS, NpaBWia NpeoOpa3oBaHUs CYMM H
MIPOU3BEJCHUH, MPAaBUJIA PACKPBITHSA CKOOOK M MPUBEICHUS MOJO0HBIX ClaraeMbIX.

CBolicTBa CTENEHM C HATYypPaJbHBIM OKA3aTEJIEM.

OnHowiensl 1 MHOrouwIeHbl. CteneHp MHOrowieHa. ClloeHne, BBIUUTAHUE,
YMHOXXEHHE MHOTrOWwIeHOB. DOpMyJbl COKpAaIIEHHOTO YMHOXEHHMs: KBajpar
CyMMBl M KBajpar pasHoctu. Popmysia pa3sHOCTH KBaAparoB. PasyoxeHue
MHOT'OYJIECHOB HA MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YypaBHEHMS, MpaBWia MpeoOpa3oBaHMs YpaBHEHMS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JIluHeHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YPAaBHEHMS, pEUICHHE JIMHEMHBIX ypaBHEHWH. (COCTaBIIEHHE YpPaBHEHUM IIO
YCJIOBHIO 3a7jauu. PenieHne TeKCTOBBIX 3aJ1a4 C IOMOIIBK YPABHEHHUI.

JIuneitHoe ypaBHEHUE C IBYMs NEpEMEHHbIMU U ero rpaduk. Cuctema AByx
JIVMHEMHBIX YpaBHEHUW C JBYMsS I[EPEMEHHbIMU. PellieHue cucremM ypaBHEHUU
crnocoboM mojacTaHOBKU. [IpuMepbl pemieHus TEKCTOBBIX 33aJady C IOMOIIBIO
CUCTEM YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npsmon. Yucnosele MpoMexyTKH. PaccTosHne Mexay
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOUYKH Ha KOOPJAWHATHOU ockocTu. [IpumMeps! rpadukos, 3a1aHHBIX (opMyTamMH.
Urenune rpadukoB peanbHbIX 3aBucuMocTei. Ilonstue ¢yukuu. ['padux
dbynkuuu. CroiictBa pynkuuii. Jlunerinas ¢pynkuus, e€ rpapuk. ['paduk pyHkium
y = |X|. I'paduueckoe perieHre TUHEHHBIX YPaBHEHHMH M CHUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KJIACC

Ymucsia v BBIYUCTICHUSA

KBagpatueiii kopeHbp u3 uucna. [loHarue o0 uHppalOHAIBLHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yncen. CBoiicTBa apuMeTUIECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K MTPEOOPa30BAHUIO YHCIIOBBIX BBIPAXKEHUIN
Y BBIUHMCJIEHUSAM. J|eHCTBUTEIIbHBIE YUCIIA.

Crenenb ¢ 1enabIM IOKa3aTesneM 1 €€ ceorictsa. CTaHmapTHas 3alKch YUCIa.

AJire0panvecKue BbIPaKeHUS

KBampaTHpiil  TpEXWiieH, pas3joKEHUE KBAaIpaTHOIO TPEXUIEHA  Ha
MHOHUTEIIH.

Anrebpanudeckas Jpodb. OCHOBHOE CBOWCTBO alreOpanvyeckod ApoOwu.
CnoxeHue, BbIYUTAHHE, YMHOXXCHHE, [ICJICHHE alre0Opaudeckux JIpoOeil.
PannonanbHble BhIpaXXKEHUS U MX TpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue, (opmyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemenue ypaBHEHMH, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiie ApoOHO-paMOHAIBHBIE YPABHEHMUS.

['paduueckas nHTEpHpETalMs YPABHEHUM C ABYMS MEPEMEHHBIMU U CHCTEM
JVMHEMHBIX YpaBHEHUW C JBYMsI IIepeMEHHbIMHU. lIpumepsl pemeHus cuctem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpanyeckuM CriocoOOM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJTHOM NMEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DyHKUNHA

[lonsitue ¢ynxkuuu. OONacTh ONpeAeNeHUsT W MHOXKECTBO 3HAYECHHI
dbynaknun. CiocoOb! 3a1anus QyHKITHI.

I'padux pynkiuu. Urenue cBoiictB PpyHkimu mo e€ rpaduky. IIpumepsr
rpadukoB GyHKINNA, OTPAKAIOIIUX PeaTbHbIE MPOIIECCHI.



OyHKIMK, OINWCHIBAIOIIME TPSIMYIH0O W OOpaTHYI IPOMOPIHOHAIBHEIC
3aBHCUMOCTH, uX rpaduxu. OyHkumn Y = X2, y = X3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuciia ¥ BBIYUCICHUA

PanmonaneHpie 4ncna, UppalMOHAIBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIC
JEeCATUYHBIE APoOH. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE
MEKTy MHO>KECTBOM JEHCTBUTENBHBIX YUCEN U KOOPAUHATHOMN MPSIMOIA.

CpaBHeHME JICUCTBUTENBHBIX 4YHCEN, apudMeTHUecKue JCUCTBUS C
JEACTBUTEIBbHBIMU YU CIIAMH.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MUpPA, JUTEIBHOCTh MPOLECCOB B
OKpPY’KaroleM MHUpE.

[TpuOnmx€HHOE 3HAUECHUE BEJIMYUHBI, TOYHOCThH NMPpUOIMKEHUsI. OKpyTiIeHUe
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYMCIICHU M.

YpaBHeHUA U HEPABEHCTBA

JlunentHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOJSLIMXCA K JIMHEHWHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMM, CBOAAIINUXCSA K KBAJPaTHBIM.
buksanparHoe ypaBHeHue. [IpumMepsl pelieHrs ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEN Pa3JI0)KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHWH. PelieHne TEeKCTOBBIX 3ajad
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEpEMEHHBIMU U ero rpaduk. PerieHue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienue cucrem 1ByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHU C IBYMs IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 aaredOpanyeckKuM crocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanparHble HepaBeHCTBA.
['padrueckas uHTEpHpeTalyss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKUNHA

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, koopauHaThI
BEPIINHBI TapadOIIbl, 0Ch CAMMETPHH MTapadOJIbI.

I'padukn byskmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = \x, y = |X| u ux
CBOWCTBA.

Yucsi0BbIE OCTEA0BATEIbHOCTH M IIPOTPECCHH



[ToHnsTHE YKCIIOBOWM MOCHENOBATEILHOCTU. 3aJaHuEe IMOCIEA0BATEILHOCTH
peKyppeHTHOH (popMyoit u popmysiol N-TO YieHa.

Apudmerndeckass U reomerpuueckas mnporpeccud. dopmynsl N-TO uieHa
apu(MeTHYeCKOl U TeOMETPUUECKOI MPOTPECCHid, CyMMBI IIEPBBIX N YJICHOB.

N3obpaxkeHne uneHOB apu(METHYECKOM U TEOMETPUUECKON Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTU. JIMHEMHBIA U 3KCIOHEHUHUAIBHBIA POCT.
CI10HBbIE TPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yJbTaThbl OCBOCHHS MPOrpaMMbl y4yeOHOTO Kypca
«Anredpa» XapaKkTepUu3yIlTCs:

1) naTpuoTHYecKOe BOCIIUTAHHE:

IIPOSIBJICHUEM HHTEpeca K MPOLIIJIOMY M  HACTOSLIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLUEHWEM K JOCTHXKEHUSM  POCCHUKMCKHUX
MAaTeMaTUKOB U POCCUHCKOM MAaTEeMaTUYECKOW IIKOJbI, K HCIOJIb30BAHUIO ITHX
JIOCTHKEHUM B IPYTUX HAyKaX W MPUKIAAHBIX cdepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIUTAHNE:

TOTOBHOCTBIO K BBINOJTHEHUIO 00S3aHHOCTEN IrpaklaHWHA U pean3alii ero
npaB, MPEICTABICHUEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUSA
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO THUYECKHUX MPOOJIEM, CBA3aHHBIX
C NIPAKTUYECKUM INPHUMEHEHHEM JOCTVIKEHUN HAyKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIEHO-3THYECKUX TPUHIUIIOB B ACSTEIBHOCTH YUEHOTO;

3) TpyZ10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE YYacTHE B PEHIEHUM MPAKTHUYECKUX 3a/1a4y
MaTE€MaTU4YeCKOM HaIpaBICHHOCTH, OCO3HAHUEM BaXHOCTHM MATEMaTHYECKOIO
oOpa3oBaHUsI HA TMPOTSHKEHUM BCEH KU3HU JUIS YCIEIHON MpodeccruoHaIbHOM
JEATEIbHOCTH W Pa3BUTUEM HEOOXOJIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUIyAIbHOU TPAEKTOPUHU 00PA30BaHUSI U )KM3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHNE:

CHIOCOOHOCTBIO K SMOIIMOHAJIbHOMY U  3CTETUYECKOMY BOCHPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKIACHUN, YMEHHIO BHJIETb
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHHUS:

OpUEHTalMell B JIEATEIIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIBI U
oOlIecTBa, MOHMMAHMEM MATEeMAaTHYEeCKOW HayKuW Kak cdepbl yeroBeuecKou
NeSATEIbHOCTH, ATANoOB €€ Pa3BUTUSA W 3HAYMMOCTH AJIA Pa3BUTHUS IIUBUIIM3ALINH,
OBJIJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTEeMaTUYECKOW KYJIbTYpOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEHIIMMU HAaBBIKAMHU HCCIEA0BATEIbCKOM
NEesATEIbHOCTH;



6) ¢usuyeckoe BocmuTranme, GopMHUpPOBaHHME KYJIbTYPHI 310POBbS U
IMOLMOHAIBHOIO 0J1arONOTy YU

TOTOBHOCTBIO NPHUMEHATh MaTeMaTHUYECKUE 3HAHUSI B HHTEpEcax CBOETO
3I0pOBBS, BEIEHUS  370poBOro  oOpasa JKU3HM  (340pOBOE  IHTAHUE,
cOamaHCHUPOBAaHHBIA PEXKUM 3aHATUH M OTHbIXa, peryisipHas (¢uznueckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HAaBbIKAa peQIeKCHM, MPU3HAHHUEM CBOETO
[paBa Ha OLIMOKY M TaKOTO K€ IpaBa JPyroro 4ejJoBeKa;

7) 3K0JI0THYECKOE BOCTTUTAHUE:

OpUEHTalMel Ha IPUMEHEHNE MaTeMaTUUYECKUX 3HAHUM Ui pelieHus 3a1au
B 00JIaCTH COXPaHHOCTH OKpYXalollel Cpeapl, MJIaHUPOBAaHUS IOCTYIIKOB H
OLICHKM HUX BO3MOXHBIX MOCIEACTBUU JI OKPYXKAIOIIEH Cpeapl, OCO3HAHUEM
rJ100aFHOTO XapaKTepa YKOJOTUIECKUX MPOOJIeM U MyTel X PeLICHUs;

8) amanTanmusa K M3MEHSIIOIMMCS YCJIOBHSAM COMMAJIBbHOW M NMPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUTbCA y JPYIHX JIOAEH, IpuoOpeTaTh B COBMECTHOM NEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTUX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(bopMyIMpOBaTh UAECH, IOHITHS, TUIIOTE3bl 00 0OBEKTaX U SBJIECHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHMM WU
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATD
CTPECCOBYIO CUTYal[MI0 KaK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMbIe pEelIeHUs] U JeHCTBUA, (OPMYIUPOBATh U OLICHUBATH PUCKU H
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3zoBble jornueckue AecTBUA:

e BBIABISITh U XapaKTEPHU30BaTh CYIIESCTBCHHBIC MIPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TOHATHH, OTHOIICHWH MEXIy MOHATHAMHU, (DOpMyIUpoBaTh
OTpENCICHUS  TOHATHW, YCTAHABIMBATh CYIICCTBEHHBIM  IMPU3HAK
KJaccu(uKay, OCHOBAHUS ISl OOOOIIEHUS M CPAaBHECHHS, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (QopMyIHpoBaTH U MNPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHbIC, €IWHUYHBIC, YAaCTHBICE W OOIIHeE,
YCIIOBHEBIC;



BBISIBIIAITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (akrTax, JaHHBIX, HAOMIONEHUAX U YTBEPKICHUSIX,
npeiaratb  KpUTEPUU Uil BBISBICHHS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JIeJIaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIOUECHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

pa3dupaTh 10Ka3aTeabCTBA MATEMAaTHYECKUX YTBEPKACHUN (TIPSMBIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITENBHO HECJIOXHBIE JOKA3aTeIbCTBA
MaTeMaTuyeckux (aKkToB, BBICTPAMBaTh AaApPryMEHTAIMIO, MPUBOJUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
BbIOMpaTh crmoco0 pemieHus: yuyeOHOW 3amaun (CpaBHHBATh HECKOJBKO
BAPUAHTOB PEIICHMS, BBIOMpATH HauOoOJee MOAXOMAIUA € Y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBnle ncciiegoBarejabcKkue AeCTBYA.

UCITI0JIb30BaTh BOMNPOCHI KaK HCCIEAOBATENIbCKUI MHCTPYMEHT MO3HAHUS,
(bopMyaMpoBaTh BOMPOCHI, (PUKCHUPYIOIIME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE W JaHHOE, (opMHpOBaThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

IPOBOJUTh MO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
HKCIEPUMEHT,  HEOOJIbLIOE  MCCIAEAOBaHUE IO YCTaHOBJICHUIO
OCOOEHHOCTEM MaTeMaTHMYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXK]Ty COOOH;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI MO pe3yJibTaTam
IPOBEAEHHOTO HAOIONECHUS, UCCIIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pPA3BUTHE MPOLIECCa, a TAKKE BBIJBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c undgopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HH(POpPMALUH, JaHHBIX,
HEOOXOAMMBIX IS PEIICHUS 3a1a4H;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH M HUHTEPIPETUPOBATDH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (DOPM MpEaCTaBICHUS;

BbIOMpaTh (GOpMY MpEeACTaBICHUS HHPOPMALMU U UIUTFOCTPUPOBATH
perraemMbie 3aladyd  CXeMaMH, JIuarpaMMamH, HWHOW Tpaduko u uX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMK MO KPUTEPUSIM, MNPEII0KEHHBIM
YUUTENIEM MU CPOPMYIHMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:



BOCIPUHUMATh U (HOPMYIHpPOBaTh CYXKICHHS B COOTBETCTBUU C
YCIIOBUSIMHU U LEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pELICHUS 3a/1a4d, KOMMEHTHPOBATH MMOJyUYECHHBIN pe3yJIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeéMOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UACH, HAIlEJICHHbIC Ha TTIOUCK
pELICHMs], COINOCTAaBIATh CBOM CYXKJIEHHA C CYXICHHSIMHU JAPYTHX
YYAaCTHHKOB JUanora, oOHapy>KMBaTh Pa3IMuM€ U CXOACTBO IMO3UIIMM, B
KOppeKTHOU GopMe hopMyIUpOBaTh PA3HOTIIIACHS, CBOM BO3PAKECHUS;

OPEJICTaBISITh  pEe3ydbTaThl  pEUIeHMs  3aJaud,  JKCIEPUMEHTa,
UCCIIEIOBaHMsI,  IMPOEKTa,  CaMOCTOSITENbHO  BbBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aj1a4 MIPE3EHTAUU U 0COOCHHOCTEN ayIMTOPHUH;

NOHMMAaTh M HKCHOJb30BaTh  NPEHMMYLIECTBA  KOMaHIHOM u

WHIUBUAIYyAIbHOH paOOTBI TIPW PEIICHUH YYCOHBIX MaTeMaTHYCCKHX
3a/1ay;

MPUHUMATh 1[€]1b COBMECTHOM NESITEIbHOCTH, TUIAHUPOBATH OPTraHU3AINIO
COBMECTHOM paboOThl, pacnpenensitb BHUIBI paldOT, J0TOBapHUBATHCS,
o0CyX)aTh MPOIIECC U Pe3ybTaT padOThl, 0000IIaTh MHEHHS] HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCyXKJaeHus, OOMeH
MHEHHUSMH, MO3TOBBI€ INTYpPMBI M JIpYTUE), BBINOJHATH CBOI YacCTh
paboTHI U KOOPIMHUPOBATH CBOM JCHCTBHUS C IPYTUMHU YJICHAMU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOMIMH MPOAYKT MO KPUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YHUBeEpPCAJIbHbIE Y4eOHbIE AeHCTBUS
Camoopranusauus:

CaMOCTOSATEIILHO COCTAaBJIAThH TUIAH, aTOPUTM PEIICHUS 3aJadu (MU €ro
4acTh), BBIOUpATh CIOCOO pPEIICHUS ¢ y4ETOM HMEIOIIUXCS PEeCypCcoB H
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI pelIeHUI ¢ y4€TOM HOBOM MH(GOpPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTEJVICKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpOJS IIpolecca M
pe3yJibTaTa pEIICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PELIEHUU
3a7a4i, BHOCUTHb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENILCTB, HAHIEHHBIX OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIBHOCTH MOCTABJICHHOW LIENIH
U YCJIOBHSIM, OOBSICHSATh MPUYUHBI JTOCTYXKCHUS WM HEJTOCTUKEHUS TSI,
HAXOJIUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B /7 KJjacce OOy4alOlmUMHCSA TOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yuciia 1 BBIYUCTICHUSA

BrimonHsaTh, codyeTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apuPMETHUECKUC
JEUCTBUS C pallMOHAIBHBIMU YUCIaMHU.

Haxonuth 3HayeHUsi YUCIOBBIX BBIPAXKEHUH, MPUMEHSATH Pa3HOOOpa3HbIC
CIOCOOBI M MPUEMBI BBIYMCICHUSI 3HAYEHUIN JPOOHBIX BBIPAKEHUM, COJEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH.

[lepexonuTh OT 0onHOM (POpPMBI 3amucu Yuced K JIpyroi (mpeoOpa3oBHIBATH
JECATUYHYI0 JpoOb B OOBIKHOBCHHYIO, OOBIKHOBEHHYI0 B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JICCATUYHYIO IPOOK ).

CpaBHUBATH U yNOPAIOYMBATH PALIMOHAIBHBIEC YHCIIA.

OKpyrisaTh yucia.

BBINOMHATS TPUKUAKY U OLIEHKY PE3yIbTaTa BRIUMCICHUH, OIIEHKY 3HAYCHUM
YUCJIOBBIX BBIPKCHHUUM. BBIMONHATH JAEHCTBHUS CO CTENEHSMH C HATypaJbHBIMU
MOKA3aTEISIMH.

[IpuMeHsATh NpU3HAKK  ACIMMOCTH, PpAa3J0KEHUE  HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OpUEHTUPOBAHHBIE 3a/1aud, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIHUOHATBHOCTBIO BEIUYUH, MPOIECHTAMU, HUHTEPIPETUPOBATH
pEe3yabTaThl PEIICHUS 337a4 C Y4ETOM OIPAaHUYECHHUH, CBS3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AJire0panvecKue BbIPaKeHUs!

Ucnonb3oBath anredpandyeckyto TEPMUHOJOTUIO U CHUMBOJIMKY, TPUMEHSTh
e€ B Ipoliecce OCBOCHHS Y4EOHOT0 MaTepurarna.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXKCHUN TMPHU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BeimonasaTe  mpeoOpa3oBaHMsl  LETIOTO  BBIPAXKEHHS B~ MHOTOWICH
MPUBEICHUEM TTOJTO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BeInmonHAT, yMHOXEHHUE OJHOYJIEHA HAa MHOTOWIEH M MHOTrOYJieHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJIpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3N0KEHUE MHOTOWIEHOB HAa MHOXHUTEIM C I[MOMOUIBIO
BBIHECCHUSI 3a CKOOKM OOIEero MHOXUTEIS, TPYNIUPOBKU  CllaraeMbiX,
pUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOXKEHUS.

[IpumensTh mpeoOpa3oBaHusT MHOTOUWICHOB JJIsl PELICHUs] Pa3IUYHBIX 3a]1a4
13 MaTEMAaTUKHU, CMEKHBIX PEJAMETOB, U3 PEATbHON MTPAKTHKHU.

Hcnonbs30BaTh CBOMCTBA CTENEHEHM C HATypPajJbHBIMU NOKA3aTEISIMHU IS
npeoOpa3oBaHUsl BRIPAKCHUH.



YpaBHeHMs U HEPABEHCTBA

Pemars snMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, NPUMEHSAS IpaBuia
nepexoza OT UCXOJHOIO YPAaBHEHHMsI K PaBHOCWIBHOMY eMy. 1IpoBepATs, sBisercs
JIM YACIIO KOPHEM YPAaBHEHUS.

[TpumeHsTh TpaduuecKre METObI IPU PELLICHUU JIUHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonGupate mpuMepsbl Map YUCEN, SBISIONIMXCS PEHICHUEM JHUHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTU TpauK JUHEHMHOIO ypaBHEHUS C
JIBYMsI II€PEMEHHBIMH, IOJIb3YACHh TIpaUKOM, MPUBOAUTH IPUMEPHI PELICHUS
YpaBHEHHUSL.

Pemate cuctemsl IByX JMHEHHBIX YPaBHEHUI C ABYMsI IEPEMEHHBIMH, B TOM
Yyucie rpapuyecku.

CocTaBisATh M pelIaTh JIMHEMHOE YPAaBHEHHE WIM CUCTEMY JIMHEHHBIX
YPaBHEHUN MO YCIOBUIO 3a]a4d, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJy4YE€HHBIN Pe3yJIbTar.

DOYyHKIUU

N306paxaTh HA KOOPIUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, NHTEPBAJbl, 3alIUChIBATh YHCIOBBIE IIPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKeE.

OTtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 3aJIaHHBIM KOOpJMHATaM,
CTpOUTH Tpaduky TMHENHBIX QyHKUIUNA. CTpouTh rpaduk PyHKIUU Y = [X|.

OnuceiBaTh € TNOMOUIBI0 (DYHKIMI HM3BECTHBIE 3aBHUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCT,
MIPOU3BOAUTEIILHOCTD, BPeMsi, 00BEM padOTHI.

Haxonuthb 3HaueHne QyHKIIMM MO 3HAYECHUIO €€ apryMeHTa.

[lonumate rpaduyeckuii cnoco0 MpeAcTaBiIeHUS U aHAIM3a MHPOpPMALUH,
U3BJIEKATh U UHTEPIPETUPOBATh HHPOPMALUIO U3 Tpa(UKOB pealbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyueHus B 8 KJjacce OOyYarOmUHCSA TOJTYYUT CICAYIONINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb3oBaTh HayaidbHbIE MPEACTABICHUS O MHOXECTBE JIEHCTBHUTENIbHBIX
YuCeN JUIsl CPAaBHEHMSI, OKPYTJICHUS U BBIYUCICHUN, N300paXkaTh ACHCTBUTEIbHBIC
YHCJIa TOYKaMH Ha KOOPAWHATHOM MIPSMOM.

[IpumensTh TOHATHE apU(METUUYECKOTO KBAJPAaTHOTO KOPHS, HAaXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJIb3Yys MPU HEOOXOJMMOCTH KalbKYJSITOP, BBIMOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPKAIIMX KBaJPATHbIE KOPHU, HCHOJb3YS
CBOWCTBA KOPHEMU.



Hcnonp30BaTh 3amucy OONBIIMX W MaJbIX YHUCEN C TOMOIIBI0 JECATUYHBIX
npo0eit u creneHelt yucnia 10.

AJire0OpanvecKue BbIPaKeHUsI

[IpuMeHATh TMOHATHE CTENEHH C LENbIM [OKa3aTeleM, BBINOJIHATh
npeo0pa3oBaHus BbIpAXKEHUH, COACPKAITUX CTETIEHU C IEIbIM MTOKA3aTEIEM.

BBINOMHATE TOXIECTBEHHBIE MPEOOpPa30BAHUSI PAIMOHATBHBIX BbIPAXKEHUN
Ha OCHOBE TTPaBWJI ICUCTBUI HAJl MHOTOWICHAMH H alTeOpandecKuMU IPOOSIMHU.

PackianpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumeHnsaTh npeobpa3oBaHus BHIPAKECHUH JJI pEIICHUs pa3IMYHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEaTbHON MPAKTHKU.

YpaBHeHMS U HEPABEHCTBA

Pemate nuHeiHbIe, KBaJpaTHbIE YpaBHEHUS W pPallMOHANIbHBIC YpaBHEHUS,
CBOJISILIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MpOCTENIINE UCCIEIOBAHUS YPABHEHU U CUCTEM YpPaBHEHUM, B
TOM YHCJIE C IPUMEHEHUEM TpauuecKux MpeacTaBieHnil (yCTaHaBIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPAaBHCHUMW PEIICHUS, €CIM UMEET, TO CKOJIbKO, U
npouee).

[TepexoauTh OT CIOBECHOU (HOPMYIMPOBKH 3a7ja4u K €€ anredpandeckoit

MOJEIN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbI YpPaBHEHUHU,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHsTh CBOWMCTBA YMCJIOBBIX HEPABEHCTB JI CpPAaBHEHUSA, OIICHKH,

pelIaTh JMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh
rpaguuecKyr0 WUIIOCTPALIUI0 MHOXXECTBA PEIICHUNA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOYyHKIUU

[ToHumMaTh ¥ UCMONB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U SA3BIK (TEPMHHBI,
CUMBOJIMUECKUE OOO3HAUYCHUS), OMNpEesaTh 3HAYeHUE (YHKIMHU MO 3HAYCHUIO
aprymMeHTa, OnpeaesaTh CBOMCTBA (PYHKIMH MO €€ rpaduky.

Ctpouts rpaduku deMeHTapHBIX GYHKIIUNA BUJA:

y =kix, y =x2, y = x3,y = x|, y = VX, OIHCHIBAaTb CBO}CTBA YHCIOBOI
dbyHkiuu 1o e€ rpaduxy.

K xonmy oOyuenus B 9 KJjacce 0Oy4aromuics TMOJTYYUT CIEAYIONINE
MpeAMETHbIE PE3YIIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBaTh W YIOPSIOYMBATH pallMOHAIBHBIC W UPPALMOHAIBHBIC YHCHA.

Breimonuare apudmernyeckue NeUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
codyeTras YCTHbIE W TIMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCICHUS C
UppaMOHATHHBIMH YHCIIAMHU.



HaxomuTe 3HayeHus cTeneHed C LENbIMM IIOKA3aTeIsIMM M KOPHEH,
BBIYUCIISITh 3HAYEHUS YUCIIOBBIX BBIPAKECHUI.

OKpyrisTh [I€WCTBUTENIbHBIE YHUCIA, BBINOJIHATH MPUKHIKY pe3yJbTaTa
BBIYUCJIEHU, OIIEHKY YMCJIOBBIX BBIPAKEHHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEilHbIE W KBaJgpaTHbIE ypaBHEHUS, YPAaBHEHHsI, CBOISAIIMECS K
HUM, IPOCTEHIINE TPOOHO-PALIMOHATIBHBIE YPABHEHUS.

Pemars cucrtembl AByX JIMHEMHBIX YPaBHEHHW C JIBYMs IIEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SIBISETCS JIMHEHHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIIOCOOOM €  TIOMOIIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI JBYX YPABHEHUH C IByMs IE€PEMEHHBIMHU.

[IpoBOAUTH MpOCTEHIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpadruecKux MmpeacTaBieHnil (yCTaHABIMBATh, UMEET
JY YpaBHEHWE WM CHCTEMa YPAaBHEHUN PELICHUs, €CIM MUMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIeHUE HEPABEHCTB HA YMCJIOBOW IPSMOM, 3alIUCHIBATH PEUIEHUE C IOMOIIBIO
CUMBOJIOB.

Pemate  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, M300pakaTh pEHIEHUE CUCTEMBI
HEPaBEHCTB Ha YKMCIIOBOM MPSAMOM, 3aIHChIBATH PEIICHUE C TOMOILBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPH PELIEHUH PA3JIMYHBIX 3a]1a4.

DOYyHKIUU

Pacno3naBate (yHKIMM u3ydeHHBIX BHIOB. [loka3piBaTh cxeMaTHYECKU
pacnojoKeHue Ha KOOPJMHATHOM TIOCKOCTH rpadukoB GyHKIMH Buaa: ¥ = kX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, y = |x|, B 3aBuCcHMOCTH OT
3HaYEHUN KOA(DPUIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLIUM.

Ctpouth U M300pakaTh CXEMAaTUUECKH TpadUKu KBaIpATUUHBIX (YHKIIHA,
OMKCHIBATH CBOMCTBA KBAJAPATUYHBIX (DYHKIIMI MO UX rpadukam.

Pacno3naBaTh KBaJpaTUUHYIO (QYHKLIHIO IO opMyIie, MPUBOAUTH IPUMEPHI
KBaJpPAaTUYHBIX (DYHKLMIA U3 peaibHOM )KU3HU, PUBUKHU, TEOMETPHH.

YuciioBble MOCIEA0BATEIbHOCTH U NPOTPecCuu

Pacno3naBaTh apuMeTHYeCKyl0 M TE€OMETPUUYECKYID MPOTPECCUH IpH
pa3HBIX CrocoOax 3aaHusl.

BbINONMHATE  BBIYMCIEHUS C  HUCIOJb30BaHHEM (opMmyn N-ro ujeHa
apu(PMETUYECKON U T€OMETPUUECKON MPOrpecCcuii, CyMMbI IEPBBIX N YJIEHOB.

N300pakaTh ujieHBl MOCIEA0BATENLHOCTH TOYKAMM Ha KOOPAMHATHOM
MJIOCKOCTH.

Pemate 3amaun, CBsSI3aHHBIE C YMCIOBBIMH IOCJEI0BATEILHOCTSIMU, B TOM
YUCIIE 3a/1a4u U3 PEeabHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYJISATOPA, UM POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

Parmonanbabie uncia

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

YACTHOCTH B OECKOHEUHYIO JICCATUIHYIO
JIpoOBb).

CpaBHUBATh U yIIOPSII0YUBATh
parroHaIbHbIC YKCA.

OxpyrisTh Yncha.

BBITTONHATE NPUKUIKY U OLIEHKY
pe3ynabTaTa BEIUMCICHHM, OLIEHKY 3HAYCHHI
YHCIIOBBIX BBIPAXKECHUN. BBIMOTHITH
JEHUCTBUS CO CTETICHSIMH C HATypPaJIbHBIMU
MOKa3aTeISIMH.

[TpuMeHsITh TPU3HAKHU IETHMOCTH,

7 KJIACC
HanMeHOBaHHIE KoauuecTBO 4acoB DJIeKTPOHHBIE CHHCOK UTOTOBBIX IVIAHMPYEMbIX Cnoco0 oneHKH
Jj‘g pa3jaesioB U TeM Kontpo | [IpakTu (uudpoBbIe) Pe3yJbTATOB € YKa3aHUEM ITAN0B X HTOTOBBIX
i NporpaMmbl Beero JbHBIE | YecKHe o0pasoBaTebHbIE ¢dopmupoBanus IUIAHUPYEMbIX
padoThl | padoThI pecypchl pe3yJbTaTOB
BrInosHsTh, coueTas yCTHbIE U KonTposbnas
MMMCbMEHHBIC TPUEMBI, apU(DMETHUCCKIE pabora,
JIEUCTBUS C pallMOHATIBHBIMU YU CIIAMU. CaMOCTOSITEIbHAs
HaxoauTh 3HAaUESHUS YMCIIOBBIX pabora,
BBIPOKCHHH, PUMEHSITh pa3HOOOpa3HbIE MpOBEpPOYHAs
crocoObl ¥ MPUEMBI BHIYKMCIIEHUS 3HAUeHUI |pabora,
JIPOOHBIX BBIPAKEHUH, COJIEPIKAIIUX MaTeMaTUYECKUI
OOBIKHOBEHHBIE U JIECATUUHBIC APOOH. JHUKTAHT,
[TepexoauTh OT OHOM POPMBI 3aMTUCH TEPMHUHOJIOTUYECK
qrcen K APYyrou (mpeoOpa3oBhIBaTh WM IUKTAHT, 3a4€T,
T BuGmorexa 1OK JECATHUYHYIO IpO0b B OOBIKHOBEHHYIO, YCTHBIA OTBET
1 25 1 OOBIKHOBEHHYIO B JICCITUYHYIO, B
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pa3IoKEHUE Ha MHOKUTEIU HAaTypaJIbHbIX
YHUCEIL.

Pemars npakTHKO-OpHUEHTUPOBAHHBIE
3a/1a4y, CBA3aHHBIE C OTHOILIECHHEM
BEJIMYUH, IPONIOPLUHUOHAIBHOCTHIO BEIMYHH,
MIPOLICHTaMH, UHTEPIIPETUPOBATh
pe3ynbTaThl PEUICHUS 3a]1a4 C YUYETOM
OIPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOHEKTOB.

Anrebpanyeckue
BBIp)KEHUS

27

but6mmoreka [JOK
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Hcnonb3oBarh anredbpanyeckyro
TEPMUHOJIOTHIO U CHMBOJIUKY, IPUMEHSTh
e€ B IIpoliecce OCBOEHUs y4eOHOro
MarepHaa.

HaxonuTs 3HaueHMsI OyKBEHHBIX
BBIPKEHUH NP 3a1aHHBIX 3HAYEHUSIX
MIEPEMEHHBIX.

BeimonuaTe npeoOpa3oBaHus 11E7I0T0
BBIPQ)KEHUS! B MHOTOWIEH NPUBEIEHUEM
NOJOOHBIX CIaraeMbIX, PAaCKPbITHEM
CKOOOK.

BEIONHATE YMHOXKEHHE OJJHOWIICHA Ha
MHOT'OYJIEH U MHOTOYJIEHa Ha MHOTOYJIEH,
IPUMEHATH (HOPMYIIBI KBapaTa CyMMBbI U
KBaJ[paTa pa3HOCTH.

OcCyIIecTBIATh Pa3IoKEeHHE MHOTOWICHOB
Ha MHOKUTEIIU C MMOMOIIBIO BEIHECEHHS 3a
CKOOKH 00I11eT0 MHOXHTES, IPYIITHPOBKU
clIaraeMbIX, MPUMEHEHUs (popmMyIt
COKPAILLIEHHOT'O YMHOXEHUS.

[TpumeHsTH IPE0OPa30BaHUS MHOTOUYJICHOB

Kontponbnas
pabora,
CaMOCTOSTEIbHAS
pabora,
MIPOBEPOYHAS
pabora,
MaTeMaTU4eCKUI
JUKTaHT,
TEPMUHOJIOTHYECK
U TUKTaHT, 3a4€T,
YCTHBIN OTBET
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JUISL pEIICHUS Pa3IMYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3
peanbHON IPAKTHUKHU.

Hcmons30BaTh CBOMCTBA CTEIICHEH C
HATypaJbHBIMU TTOKA3aTEISIMH TSI
npeoOpa3oBaHusl BHIPAKCHUH.

YpaBHeHus u
HEpaBEHCTBa

20
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Pemate 1uHENHbIE YPaBHEHHUS C OJHOU
IIEPEMEHHOM, IPUMEHSIS PAaBUJIa IIepexoaa
OT UCXOJHOTO YPAaBHEHHUS K PAaBHOCHILHOMY
emy. [IpoBepsTh, ABISETCA U YUCIIO
KOpPHEM ypaBHEHHUS.

[TpumMeHSTH TpadUecKue METOABI IPH
pELICHUY JIMHEWUHBIX YPAaBHEHUU U UX
CHUCTEM.

[TonGupath mpuMepsl nap yuced,
ABJISIFOLUXCS PEIIEHUEM JIMHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMM.
CrtpouTh B KOOPAMHATHOM IIIOCKOCTH
rpauK JUHEHHOrO ypaBHEHUS C IBYMS
MEePEMEHHBIMH, TIOJIb3YACh T'PapUKOM,
[IPUBOAUTH IPUMEPBI PELLIEHUS] YPABHEHHUS.
Pemate cucteMsl 1BYX JIMHEHHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMH, B TOM
qucie rpaguuecKy.

CocTaBiATh U pelIaTh JUHENHOE ypaBHEHUE
WUJIU CUCTEMY JIMHEUHBIX YPABHEHUH 110
YCIJIOBHIO 33J1a4¥, UHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a]1a4l
MIOJIYYEHHBIM PE3YJIBTAT.

Konrtponbnas
pabora,
CaMOCTOSTEJIbHAS
pabora,
MIPOBEPOYHAS
pabora,
MaTeMaTUYECKUI
JUKTaHT,
TEPMUHOJIOTHYECK
Ui TUKTaHT, 3a4€T,
YCTHBIN OTBET
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N300paxaTh Ha KOOPIUHATHON KonTposbHas
MPSIMOI TOUKH, COOTBETCTBYIOIINE pabora,
3aJlaHHBIM KOOpJIMHATaM, JTy4H, CaMOCTOSITeNIbHAs
OTpPE3KH, UHTEPBAIbI,3aHChIBAT pabora,
YHCIIOBBIE TPOMEKYTKH Ha IPOBEPOYHAs
areOpandeckoM s3bIKE. pabora,
Otmeuath B KOOPAMHATHOM MJIOCKOCTH | MaTEMaTHYECKUM
TOYKH TI0 33/IaHHBIM KOOpJIMHATaM, JUKTaHT,
CTpOUTHIPAPUKHU THHEHHBIX PYHKIUH. |TEPMHUHOIOIUYECK
CtpouTts rpaduk GyHKImU Y = [X|. Wi TUKTaHT, 3a4eT,
4 Koopaunatst u 24 bubmmoreka [JOK OnuceiBaTh C MOMOIIBI0 (HYHKIUI YCTHBIM OTBET
rpadukH. https://m.eds00.ru/7f415b90 | u3BecTHBIC 3aBUCUMOCTH MEKIY
OyHKIIH BEJIMUYMHAMU: CKOPOCTbh, BpEMS,
paccTosiHue, 11eHa, KOJIMYECTBO,
CTOMMOCTB,IPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.
Haxoauts 3HaueHne QyHKINH 11O
3Ha4YeHHI0eE apryMeHTa.
ITonumaTs rpaduyeckuii cnocod
MIpE/ICTABJICHHS U aHAIHN3a
nH(pOpMaILIUY, U3BIEKATh U
WHTEPIPETHPOBATH UHPOPMAITUIO U3
rpauKOB peanbHbIX
MIPOLIECCOB U 3aBUCUMOCTEM.
5 IToBTOpEHME 5 bu6nmoreka [IOK KonTponbnas
no0001IIeHNE https://m.edsoo.ru/7f415b90 pabora
OBILEE
KOJIMYECTBOYACOB 102

[10 ITPO'PAMME
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PABOYAS ITIPOTPAMMA
Moayasi «I'eomerpusi» 11 oOydaromuxcs 7-9 kimaccoB

HOACHUTEJBHASA 3AIIMCKA

['eomeTpusi Kak OOWUH W3 OCHOBHBIX pa3[eiiOB IIKOJIbHOM MaTEMaTHKH,
UMEIOIIUNA CBOEH 1ebl0 00€CIeUnTh M3YyYEeHUE CBOMCTB U pa3MepoB GUTyp, HX
OTHOLIEHMM M B3aUMHOE DPAaCIOJIOKEHHE, OIHAPACTCs Ha  JIOTHYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. [I€eHHOCTh M3ydeHus reOMETpUH Ha YpPOBHE OCHOBHOI'O
oO1ero 00pa3oBaHus 3aKIIIOYAETCS B TOM, YTO OOYYarOUIUHCS yUYUTCS MPOBOJUTH
JIOKa3aTEIbHBIE PACCYXKIACHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHUS, I0KA3bIBATh
UCTUHHBIE YTBEPKJICHHUS W CTPOUTH KOHTPHPHUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCyXJIeHus «OT MPOTUBHOIO», OTJIMYaTh CBOMCTBA OT MPU3HAKOB,
(opMyIMpOBaTH OOPATHBIE YTBEPKIACHUS.

Bropoii nenpr0 HM3ydeHHs TE€OMETPHUM SBIISIETCS HMCIOJIB30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MAaTEMaTHYECKUX, TaK M IMPAKTUYECKHX 3a/]ad,
BCTpEYAIOUIMXCSI B pealbHOM ku3HU. OOydyaromuicsd JOJDKEH Hay4HUThCS
ONPENEINTh F€OMETPUUECKYIO (QUTYpy, OMHMCaTh CIOBAMU JAHHBIM YEPTEXK WM
PUCYHOK, HAaWTH IJIOIIAb 3€MEJIBHOIO y4acTKa, PACCUUTATh HEOOXOIUMYIO ITTUHY
OINTOBOJIOKOHHOTO KaOensi miM TpeOyeMble pa3Mephl rapaxa Juisi aBTOMOOMJIS.
OTOMy COOTBETCTBYET BTOPAsl, BBIYUCIUTENIbHAS JINHUS B M3yYEHUH I€OMETPHUHU.
[Ipu pemieHnn 3aaad MPAKTUYECKOIO XapakTepa OOy4YaroIIMICS YYUTCS CTPOHUTH
MaTeMaTUYeCKHEe MOJENM  peajbHbIX JKU3HEHHBIX CHUTyalud, MPOBOAMTH
BBIYMCIICHUS U OLICHUBATh aJ€KBATHOCTD MTOJIy4YEHHOI'O pe3ysbTaTa.

KpaitHe BaxHO MOAYEPKUBATH CBSI3U TEOMETPUM C APYTUMU Y4YEOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIONIb30BaTh OMPECICHUS T€OMETPpUUYECKUX puryp
U TIOHSATUH, JIEMOHCTPUPOBATH NPHUMEHEHUE TMOJYYEHHBIX YMEHUH B (U3MKE U
TEXHUKE. DTU CBSA3M HauOosiee ApKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcooTHoOWEHus», «Meron xkoopauHary u  «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3Ieiibl
comepxkanusi: «l'eomerpuueckue Qurypsl M HUX CBoOMCTBa», «l3mepenue
Ir€OMETPUYECKUX BEIUYMHY», «JeKapTOBBI KOOpAMHATBHI HA IJIOCKOCTHY,
«Bektopsy, «JIBrmxkeHus miockoctny, «[IpeodpazoBanus mogo0us».

Ha uzyuenune yuebHoro kypca «['eomerpusi» orBoautcs 204 yaca: B 7 kjiacce
— 68 vacoB (2 yaca B Henenw), B 8 kinacce — 68 yacoB (2 yaca B Henelo), B 9
Kiacce — 68 gacos (2 yaca B HEZEIO).



COILEPKAHUE OBYUYEHUASA
7 KIIACC

HauvanbHble nonsatus reometpun. Touka, npsmasi, OTpE30K, Jy4d. Yrou. Buaesl
yriaoB. BepTukanbHble H CMEXHbIE YyIUIbl. buccektpuca yrna. Jlomanas,
MHOTr'OYroyibHUK. [lapainenpsHOCTh M NEPIEHANKYIIAPHOCTD MPSMBIX.

Cummetpruynble  (Qurypsl. (OCHOBHBIE CBOICTBA OCEBOM CHMMETPUHU.
[IprMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE IOCTPOEHUSI C MOMOIIBK LUPKYJISI U JUHEHKH. TpeyrojabHUK.
BricoTta, Mmennana, OuccekTpuca, UX CBOICTBA.

PaBHOOEApEeHHBII MW  PaBHOCTOPOHHHWM  TpeyrosibHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOTO TpeyroyibHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIBbHUKOB.

CBolicTBa ¥ IPU3HAKH NapAJUIENIbHBIX OPsMbIX. CyMMa yIiloB TPEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssMOyTONIBHBIA ~ TPEYroapbHUK. (CBOWCTBO MEAMAHbl MPSIMOYTOJBHOTO
TPEYrojabHUKa,  IPOBEAEHHOM K  runore”yse.  Ilpusnaku paBEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK € yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIEeM yIiie U OOJbIIEH CTOPOHE TPEYTrOJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomerpuueckoe MecTO TOYEK. buccekTpuca yriia ©  CEpeIUHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK T€OMETPUYECKHAE MECTA TOUYEK.

OKpyXHOCTb W Kpyr, XOpJa M JHaMETp, HUX CBOHcTBAa. B3anmHoe
pacmoJIO)KEHUE OKPY>KHOCTH M mpsiMor. KacarenbHas M Cekyllas K OKPY>KHOCTH.
OKpy»XHOCTb, BIIMCaHHAas B YroJ. BmnucaHHas W ONMCaHHAs OKPYKHOCTH
TPEYrOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapannenorpamMm, ero npu3Haku U CBOKMCTBA. YacTHbIE
Cilydau TapajijiesiorpaMMoB (MPSMOYTOJIBHUK, POMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKas Tpamerus, €€ CBOWCTBA U TMPHU3HAKH.
[IpssmoyromnbHas Tpanenus.

Meron yaBoenust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpEMA O MPOMOPIUOHATBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp Macc TpeyrojabHHKa.

[Togobue TtpeyroabHuKoB, kKodbdumument mnoxodus. I[lpusnaku momoOus
TPEeYroJbHUKOB. [IpuMeHeHune moo0us Mpu peneHny MPaKTUIECKUX 3a/1a4.



CpoiicTBa mom@aaei reomerpuyeckux ¢uryp. DopMynbl Ui IIOLIAAU
TpPEeyrojibHMKa, MHapaienorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IIJIOLAAeH
OJ00HBIX (UTYP.

Brruncnenune miomaneil TpeyrolbHUKOB U MHOTOYTOJIbBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHUn
MPaKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOrO YIJa MPSMOYIOJBHOTO TPEYTroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETpUYecKue QYHKIHUU
yrioB B 30, 45 u 60°.

BrnmcaHHble M LEHTPAIBHBIE YIUIBI, YrOJd MEXAY KacaTelIbHOW U XOPJIOH.
Yriel  MexXIy XopJaMH M CEeKyIIMMH. BhucaHHble UM ONUCaHHBIE
YEeTBIPEXYTOJIbHUKU. B3auMHOE pacnosioKeHue JBYX OKpykHocTeil. Kacanue
okpyxHocTeil. O01Me KacaTeabHble K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yriaoB or 0 mo 180°. OcnHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOpMYyIIbI MPUBEACHUSI.

Pemienue TtpeyronpHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTuyeckux 3amad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nompoous. [logodue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOM3BENEHUM OTPE3KOB XOpA, TEOPEMBI O NPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOpEMA O KBaApaTe KacaTeJIbHOM.

Bektop, mimHa  (MOAyJdbh)  BEKTOpa, COHANpPABJICHHBIE  BEKTOPHI,
MPOTHUBOMOJIO)KHO  HAIMPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallMM HaJl BEKTOpamu. PazioxeHne BEKTOpa IO JBYM
HEKOJUIMHEApHbIM BekTOopaM. KoopauHatel BekTOpa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JIs1 HAXOKICHUSI IJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA TJIOCKOCTU. Y PAaBHEHUS MPSAMOU U OKPYKHOCTH
B KOOpAMHATAX, IEPECCUCHUE OKPYKHOCTEH M MPSAMBIX. MEeToa KOOpJAUHAT U €Tr0
MIPUMEHEHUE.

[IpaBunbHblE MHOTOYroJbHUKU. [InmmHa OKpyxkHOCTM. I'pamycHas wu
paauaHHas Mepa yrjia, BBIUMCICHHE IJIMH Oyr OKpyxkHocTeil. Ilnomans kpyra,
CEKTOpa, CErMEHTA.

JIBI>KEHUSI TIJIOCKOCTH M BHYTPEHHUE CUMMETpUHM (Quryp (dJIeMeHTapHbIC
npeactasienust). [lapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJBbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHMS MPOTpaMMbl Y4eOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) maTpuoTHYecKoe BOCIIUTAHUE:

IIPOSIBICHUEM HMHTEpeca K MNPOLUIOMY M HACTOAIIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUSM  POCCHUCKHUX
MaT€MaTUKOB U POCCUMCKOW MAaTeMaTUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTHXKEHUM B IPYTUX HAyKaX W MPUKJIAAHBIX cdepax;

2) rpasKAaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00SI3aHHOCTEN Tpa)KAaHUHA U pealu3aluu €ro
MpaB, NPEACTABICHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, NPOLEAYp TPa)kIaHCKOro OoO0IIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C IPaKTUYECKHUM NPHUMEHEHUEM JOCTHKEHHH HAyKH, OCO3HAHMEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B ACSITEIBHOCTU YUEHOTO;

3) Tpy10BO€ BOCITUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE B PEIICHUH MPaKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaIpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsI HAa TPOTSHKEHUM BCEH KU3HU JUIS YCHENTHOW MpodecCuoHaNIbHON
NESATEIbHOCTH U Pa3BUTUEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHJIMBUIyaIbHOU TPAEKTOPUU 00pa30BAHMS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHME:

CHOCOOHOCTBIO K SMOILMOHAJIBHOMY UM  3CTETUYECKOMY BOCHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIIEHUH, PacCyKIE€HUH, YMEHUIO BUACTbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

OpUEHTalUMEell B JIEATEIIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4HBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOlecTBa, MOHMMAHMEM MATEMAaTHMYEeCKOW HayKuM Kak cdepbl yenoBeuecKou
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAYMMOCTHU JJIA PA3BUTHUS IIUBUIIU3ALINM,
OBJIQJICHUEM SI3BIKOM MaTeMaTHKH U MATEeMaTUYECKOW KyJIbTYpOW KaK CPEACTBOM
MO3HAHUSI MHPA, OBJIAJICHUEM MPOCTEHIIMMU HaBbIKAMHU UCCIEI0BATEIbCKOM
NEeSTENbHOCTH;



6) ¢usuyeckoe BocnuTanue, GopMUpOBaHHE KYJLTYPbl 310POBbS U
IMOLMOHAJIBHOTO 0J1arONOJTyYHs:

TOTOBHOCTBIO NPUMEHATh MaTeMAaTHUYECKUE 3HAHUS B HHTEPECax CBOETO
3I0pOBbsl, BEAEHUS  340poBoro  oOpa3a JKHM3HM  (340pOBOE  IHTAHUE,
cOamaHCUPOBAHHBIA PEXUM 3aHATUH H  OTAbIXa, peryispHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HAaBbIKAa pPEQIIEKCHH, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYECKOE BOCTTUTAHUE:

OpUEHTALMEN HA NIPUMEHEHUE MAaTeMaTUUECKUX 3HAHWM AJIs pelleHus 3aj1a4
B 00JIACTH COXPAHHOCTH OKpYXKaroIlel Cpepl, MJIAaHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOXXHBIX MOCIEACTBUH I OKPYKAIOIIEH Cpeapl, OCO3HAHUEM
r7100aBpHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IMyTeil X pelieHus;

8) amanTanusi K M3MEHSIOIMMCS YCJIOBHSIM COLMHATbHOW M NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHSIX HEOINPEACIIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JIEATEIbHOCTh, B TOM YHUCJIE
YMEHHUE YUUThCA y IPYIHX JIOJAEH, NpUoOpeTaTh B COBMECTHOM JESATEIBbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHHUI, B TOM YHCIE
(opMynMpOBaTh UAEH, NOHATHS, TUIIOTE3bl 00 0OBEKTaX U SBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHHM W
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIE DPEIIeHUus M JeHCTBHS, (HOPMYIHpPOBaTH W OLEHWBATH PUCKH H
MOCJIENICTBUSL, POPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATbDI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

ba3oBbie 1oruyeckue 1eicTBUA:

e BBIBISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEeMaTHUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXAY MOHITUAMH, (DOPMYIHPOBATH
ONpENENECHUs]  TNOHATHM, YCTAHAaBIMBATh  CYLIECTBEHHBI  NPHU3HAK
KJaccu(uKaumy, OCHOBaHUS [UIsi OOOOUIEHUS M CpPAaBHEHHUS, KpPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (GOPMYIUPOBATH U  MPEOOpPa3OBBIBATH  CYXKIACHHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIE, €AMHUYHBIC, YacTHble M OOUIHeE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3UM U
npoTuBOpeurs B (¢akTax, MAHHBIX, HAONIOACHHUSAX W YTBEPXKICHUSX,
npeyiaraTe KPUTEPUH IS BRISIBIICHUS] 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;
JIeNaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, ICHYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOYCHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa30upaTh OKa3aTebCTBA MAaTEMATHUECKUX YTBEPKICHUHN (MPSMBIE B OT
MIPOTUBHOTO), TPOBOJIUTH CAMOCTOSTEIbHO HECIIOXKHBIC T0Ka3aTeIbCTBA
MaTeMaTHUeCKUX (aKTOB, BBICTPAMBATh APTYMEHTAIMIO, TPUBOJNUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,
BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3anaud (CpaBHMBATh HECKOJBKO
BapHAHTOB pEIICHHS, BBIOMpATh Hawboysiee TMOAXOMAMUNA ¢ YIETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBrle ucciienoBarejbcKkue 1eCTBUA.

UCIIOJIb30BaTh BONPOCHI KaK MCCIIEIOBATENbCKUA WHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh BOMNPOCHl, (PUKCUPYIOLIUE TPOTUBOpEUUE, MpoOIeMy,
CaMOCTOSITEJIbHO ~ YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpPMUPOBATH
TUIIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3ULIMIO0, MHEHHE;

IPOBOJUTH IO CaMOCTOSTEIbHO COCTaBJIEHHOMY IUIaHy HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEHN
MaTEeMaTHYECKOTr0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOO0I;
CaMOCTOSITENIHO (HOPMYIHPOBaTh 000OIEHUSI U BBIBOJBI MO pe3yJbTaTam
IPOBEAEHHOIO HAOIIOAEHMS, WCCIIEJOBAHMS, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHHI;

IIPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE IIPOLECCa, a TAKXKE BbBIABUIATH
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh WH(MOPMAILUW, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUAOB U (POPM MPEICTABICHUS;

BBIOMpaTh (oOpMy TIpelncTaBiieHus UWHGOpPMAIMU U WIUIIOCTPUPOBATH
pemaemMble  3aJayd  CXE€MaMu, JAMarpaMmaMu, HHOW Tpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAA&KHOCTh HMH(POPMALMUA 1O KPUTEPHUSIM, MPEATIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYyXKIACHUA B COOTBETCTBUU C YCIOBUAMU
" OeJIsIMHn O6IHGHI/I$I, sSICHO, TOYHO, 'PaMOTHO BBIpA’KaTb CBOXO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pELICHUs
3aJ]a4l, KOMMEHTHPOBATh MOJIYYEHHBbIN pe3yibTarT;

e B XOJ€ 00CYXJIEHHUS 33aJ]aBaTh BOMPOCHI MO CYHIECTBY 00CYKIa€MOM TEMBI,
npo0JieMbl, perraeMoil 3a7auu, BbICKa3bIBaTh MIEU, HAICJICHHBIE HA MOMCK
pELICHUs, COINOCTAaBJIATh CBOM CYXJIEHUS C CYXACHUAMU JPYTUX
YYaCTHUKOB JAMajiora, oOHapyXMBaThb paziIMuMe U CXOACTBO MO3UIMI, B
KOPPEKTHOI (popme popMyIrpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMpPEACTABIATh  PE3yJbTaTbl  pPELICHHUS  3aJayH, AKCIIEPUMEHTA,
UCCIIEIOBaHMSI, TIPOEKTA, CAMOCTOSITENIbHO BbIOUPaTh (hOpMAaT BBHICTYILIICHUS
c y4€TOM 3aj7a4 IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;

e IIOHMMATh M UCIOJB30BATh MPEUMYIIECTBA KOMaHJHOW U MHAUBUAYAIbHON
paboOTHI MPU PENICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

e IMPUHUMATH LIEJIb COBMECTHOM AESATENBHOCTH, MJIAHUPOBATH OPraHU3ALUIO
COBMECTHOM pabOThl, pacnpenensTh BHAbBI padOT, J10rOBApUBATHCH,
o0Cy>KIaTh MPOILECC U pe3ynbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e Yy4YacTBOBaTh B TIpPyHnmnoBbIX (opmax paboTel (0OCyXIeHHs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMBbI U JPYTHE), BBIIOJIHATH CBOIO YacTh pabOThI
U KOOPJAMHHMPOBAaTb CBOM JEWCTBUS C JPYTMMH 4YJ€HAaMU KOMAaHJBI,
OLICHMBAaTh KaueCTBO CBOETO BKJaJa B OOWIMH HPOAYKT IO KPUTEPUAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

Camoopranusamnus:

e CaMOCTOSITEJILHO COCTAaBJIATH IUJIaH, aJlTOPUTM PEIICHUS 3aayu (WU €ro
4acTh), BBIOMpaATh CIIOCOO pPEIICHUS C Yy4ETOM HMMEIOIINXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, aprymMeHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pelIeHUI ¢ y4€TOM HOBOM MH(GOpPMALIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJLICKT:

e BIIQJIETh CIIOCOOAMM CAaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIlecca U Pe3yibTara
pelIeHNs] MaTEMaTUYECKOM 3a/1auu;

e MPEABUAECTH TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPU PEUICHUH 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH MOCTABICHHOMN 1€ U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHKCHUS WM HEAOCTWIKEHUS IIEIH,
HAXOJIUTh OMINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATHI



K xoniy oOyueHus B 7 KJjacce OOYYaIONUHCA TOJTYYUT CICAYIOIINC
MPEIMETHBIE PE3YJIbTATHI:

Pacrio3naBaTh W3y4yeHHbIE Te€OMETpUYECKUE (UTYPBI, ONPEACNITh UX
B3aMMHOE paCIoJIOKEHUE, H300pakaTh TreoMeTpruueckue (GUryphl, BBITOJIHATDH
YEpPTEKHU 10 YCIOBUIO 3adauyu. M3mepsATh JIMHENHBIE W YIJIOBBIE BEJIWYWHBL.
Pemate 3a1aun Ha BRIYMCIIEHHE TJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate TpyOyr0 OIIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYMH MPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOIHBIX OOBEKTOB. Paznuyarh pasmepbl 3THUX
00BEKTOB IO MOPSIKY BEIUUUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a]ja4aM.

[Tonp30BaThCd NpPU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HWCHOJIb30BAaTh
IPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbLHUKOB MPU PEIICHUH 3a7a4.

[IpoBOANUTE JTOTUYECKUE PACCYKICHUS C UCIOJIb30BAHUEM I€OMETPUUYECKUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIMaHbl, MNPOBEAEHHOW K TUIIOTEHY3€  IPSAMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a/ad.

Onpenensts napawieIbHOCTh NPSIMBIX C TIOMOIIBIO YTIIOB, KOTOpPBIE 00pa3yeT
¢ HUMH cekymas. OnpenensaTh NapauieIbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemate 3ajaun Ha KiieTyaToi Oymare.

[IpoBOUTH BBIYMCICHUS W HAXOAUTh YHUCIOBBbIE M OYyKBEHHBIC 3HAYCHUS
yIJIOB B TEOMETPUUECKHMX 33/layax C UCIOJIb30BAaHUEM CYMMbI  YIJIOB
TPEYrOJbHUKOB UM MHOTIOYTOJIbHUKOB, CBOMCTB YTIJIOB, OOpa30OBaHHBIX MIpH
MEPECEYEHUH NIBYX MapajuIeNIbHBIX MOPSIMBIX CEKylled. Pemars mpakTUyecKue
3a/1a4M Ha HAXOXKJEHUE YTIIOB.

Brnagetre NOHATHEM TEOMETPUUECKOrO MeCTa TOYEK. YMETh OIPEAesaTh
OMCCEKTPUCY YIJia U CEPEIMHHBIN NEPIEHAUKYIISP K OTPE3KY KaK TEOMETPUUECKUE
MECTa TOYEK.

DopMynMpPOBaTh OMPEACICHHUS OKPYKHOCTHM M Kpyra, XOpAbl M JuUaMmeTpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh NPUMEHSTH 3TH CBOMCTBA IIPU
pelLIeHnY 3a1a4.

Brnagete MoOHSATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. Ilonmp3oBaThCcs (pakTamMu O TOM, UYTO OWMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OOHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEePIIECHIUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

Braneth moHsAITHEM KacaTelbHOM K OKPY>KHOCTHU, MOJB30BATHCS TEOPEMOM O
NEePIEHANKYJIIPHOCTH KacaTeJIbHOM U paanyca, IPOBEIEHHOTO K TOUKE KaCAHUSI.



[Tonbp30BaThCA NPOCTEHIIMMU F€OMETPUYECKUMH HEPABEHCTBAMHU, MIOHUMATh
UX MPAKTUYECKUNA CMBICIT.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JINHENKU.

K koHny o0yueHus B 8 Kiacce oOydaromMiics TIOJYYMT CIEAYIOLIUE
IpEeIMETHBIE PE3YJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, HX 3JEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PELUIEHUU T€OMETPUUECKUX 3a4au.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUEHHUS] MEAMAH TPEYroJIbHUKA (LEHTpa
Macc) B PEILICHUH 3ajau.

Bnaners noHsTHEM CpelHEN JMHUM TPEYroJIbHUKA M Tpareuuu, NPUMEHSTh
X CBOMCTBA IPU PELICHWM T€OMETpUUYecKuX 3amad. llomb3oBarbecs Teopemoit
dajieca 1 TEOPEMOI O MPOMOPIIMOHAIIBHBIX OTPE3KaX, MPUMEHATh UX JJI pELICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUIECKIX
3a/1ay.

[Tonb3oBaTbcss Teopemoin Iludaropa mid pelmieHuss TeOMETPUYECKHX U
npakThuyeckux 3anad. CTpouTh MaTEeMaTHYECKYyI0 MOJENIb B IMPAKTHYECKUX
3a/1ayax, CaMOCTOSITENIHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JJIUHBI.

Brmagete DOHATHMSAMH CHHyCa, KOCHMHyCa M TaHITE€HCAa OCTpPOro yIJa
OPSIMOYTOJIBHOTO TPEYTroibHUKA. [10JIb30BaTBCA 3TUMM NMOHATUAMU JUIS PEILECHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TLIONIAAb TPEYTOJbHUKA U TLIOIIAAN
MHOTOYTOJIbHBIX ~ (Guryp (MONB3ysCh, TJ€ HEOOXOIUMO, KaIBKYJISITOPOM).
[IpuMeHATh MOy4eHHbIE YMEHUS B IPAKTUYECKHUX 3a/1a4ax.

Brnagete NOHATHSMU BOMCAHHOTO M ILEHTPAJbHOTO yria, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YrilaxX MEeXAy XOpAaMH (CEKyIIMMH) U YIJIe MEXIY
KacaTeJIbHOM M XOPAOM NIPU PEIICHUH F'€OMETPUYECKUX 3a1a4.

BianeTes MoHATHEM ONMCAHHOTO YETBHIPEXYTIOJIbHHWKA, NPUMEHATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PELIEHUY 3a/1a4.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIU 715 33/1a4 peajlbHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BIUUCICHUS
C TNpUMEHEHUWEM TMoAo0us W TPUTOHOMETpPUHU (IMONB3YSCh, T/I€ HEOO0XO0IUMO,
KaJIbKYJISITOPOM).

K xoniy oOyuenus B 9 KJjacce 0Oy4aromuics TMOJTYYUT CICAYIONINC
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUUYECKHE (DPYHKIIMU OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYrobHUKA («pelieHue



MIPSAIMOYTOJIBHBIX TPEYTOJIBbHUKOBY). HaxoauTh (C MOMONIBIO KATBKYJIATOPA) JTHUHBI
U YIJIbI JUIs1 HETAOJIMYHBIX 3HAUEHUH.

[Tonp3oBaTbes popmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUII HAaXOXJCHHS COOTHOLIEHUH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ULl HAXOXACHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJIbHUKOBY»), IMPUMEHATh HUX IPH
pELIEHNH T€OMETPUYECKUX 3a]ay.

Bnagerp moHsTHsMH  mpeoOpa3oBaHHS — MOJOOUS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX (uryp. [lonabp30BaThCs CBOWCTBAMHU MO100MSI POU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI M HAXOAWUThb YIJIbI y NOMOOHBIX QUryp.
[IpumeHsTh CBOMCTBA MOAOOMS B MPAKTUYECKUX 3ajladyax. YMETh MPUBOJUTH
MpUMEPHI TOJTIOOHBIX (PUTYP B OKPYKAIOIEM MHUPE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BEICHUH OTPE3KOB XOP, O IPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeJIbHOM.

[Tonp30BaTbCs BEKTOpamMH, MOHUMAaTh MX TEOMETPUUECKMA U (PU3MUECKUIt
CMBIC]I, MPUMEHATh HMX B PEIICHUA TIEOMETPUYECKMX M (U3MYECKUX 3a]ad.
[IpuMeHATh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JJISl HAXOKIEHUS JUIUH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B
PELIEHUN T€OMETPUYECKUX U TPAKTUYECKUX 3a/1a4.

BiageTs NOHATHSMH NPABHIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH W paJUaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsITh Moay4yeHHbIE YMEHHSI B MPAKTHUYECKUX 3a/1a4ax.

Haxoauts ocu (WM LEHTPBI) CUMMETPUM (PUTYp, MPUMEHSTH JBUKCHUS
IUIOCKOCTH B MMPOCTEUIINX CIIydasiX.

[IpuMeHATh MONy4YeHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJEIIN 715 33/1a4 peajibHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BIUUCICHUS
C NPUMEHEHUEM MOA00US U TPUTOHOMETPUYECKHX (DYHKIMI (MOJB3YSACh, T/
HEO00XO0IUMO, KATbKYJISITOPOM).



TEMATHYECKOE IIJ/TAHUPOBAHHUE

MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM M€JIMAHbI, MPOBEIEHHOM K
TUIIOTEHY3€ MPSIMOYTOJIBHOIO
TPEyroJibHUKA, B PEIICHUHN
FEOMETPUYECKUX 3a]1a4.

7 KJIACC
HaunMenoBanue KoumuecTBo yacoB DJ1eKTPOHHDbIE Cnmcok HTOrOBBIX IVIAHUPYEMBbIX Cnoco0 ouenku
No P
. pa3aesioB U TeM B Koutpo | [IpakTn (uu¢posBbie) pPe3yJIbTAaTOB ¢ YKa3aHHEM 3TaloB UX HUTOTOBBIX
cero
NMPOrpamMmbl JbHBbIC | YeCKHe oOpa3oBaTe/ibHbIE (dhopmupoBanus IUIAHHPYEMBbIX
padoTsl | padoThI pecypcsl pe3yJbTaToB
Pacnio3naBaTpe n3y4eHHbIE CamocTosiTenbHas
reoMeTpUYECKHe PUTYpPhI, ONPEICNIATh UX | padora,
B3alMHOE PACIIOJIOKEHHE, N300paxarhb NPOBEPOYHAs
o reoMeTpuyeckue GUrypsl, BHIIOTHSITD pabora,
IIpocreiimme .
YEPTEXKU 10 YCIOBUIO 3a1auu. M3mepsaTy | MATEMAaTUYECKUU
F€OMETPUYECKHE 9 AKTAHT
. JTUHEIHbBIE U YTTIOBbIe BeTU4uHbIl. Pemats | A >
¢buryps! 1 ux cBOICTBA. bubmmnorexa IIOK TEpMUHOJIOTHYECK
1 14 ) 3a71a4¥ Ha BBIYMCIIEHUE JITIMH OTPE3KOB U P
H3smepenue https://m.edsoo.ru/7f415e2e Wil TUKTAHT
TCOMETPUYCCKHUX BCIIHHH YIIIOB. -
- JlenaTh rpyOyIo OLEHKY JIMHEHHBIX 1 3a4eT, yCTHBIN
YITIOBBIX BEIMUMH TIPEIMETOB B peabHoii | OTBCT
KHU3HH, Pa3MEPOB NIPUPOAHBIX OOBEKTOB.
Paznuuate pazmepbl 3TUX 00BEKTOB 1O
MOPSIIKY BETUYUHBI.
CTpouTh uepTeku K reOMETPUIECKUM KontponbHas
3a/1auam. pabora,
[Tonb3oBaTbcs MpU3HAKaMU PaBEHCTBA CaMOCTOSTENIbHAS
TPEYTrOJbHUKOB, UCITOIb30BATH IIPH3HAKY 1 | PaboTa,
CBOWCTBA PaBHOOEIPEHHBIX pOBEPOYHAs
TPEYTOJIBHUKOB IIPU PELICHUHN 3a1a4. pabora,
bu6mmnoreka [IOK [IpoBOAUTE JIOTMYECKHUE PACCYKICHHUS C MaTCMaTHICCKUU
2 TpeyronbHuKH 22 1 . AKTAHT
https://m.edsoo.ru/7f415e2e | UCTIOIB30BAHUEM T€OMETPUUICCKUX TEOpPEM. | >
[Tonb30BaThCs MPU3HAKAMU PABEHCTBA TCPMUHOIOrMHCCK
Wil TUKTaHT,

3a4€eT, YCTHBIN
OTBET
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[TapannenbHble TpsSMEIE,

bubmuorexa [JOK

OnpenensTh NapajiebHOCTb MPSMBIX C
MOMOMUIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢
HUMHU cekymas. Onpenensirb
MapajuIeIbHOCTD MPSMBIX C IIOMOIIBIO
PaBEHCTBA PACCTOSIHUM OT TOUYEK OAHOMN
MPSAMOM 10 TOUYEK APYroi MpsSIMOM.
Pemats 3a1a4un Ha KiIeT4aTol Oymare.
[TpoBOAUTH BHIYMCIECHUS U HAXOIUTh
YKCJIOBbIE U OYKBEHHbIE 3HAUEHHUS YIJIOB B
reOMETPUYECKUX 3a7auax C

Konrtponbnas
pabora,
CaMOCTOSITeTIbHAS
pabora,
MIPOBEPOYHAs
pabora,
MaTeMaTHUYECKHUI
JMKTAHT,
TEPMHHOJIOTHYECK
WM TUKTAHT,
3a4eT, YCTHBIN

CyMMa yTJIOB 14 https://m.edsoo.ru/7f415e2e | CTIOMB30BAHIEM CYMMBI YTIIOR ormer
TPEyroJbHUKA TPEYrOJbHUKOB U MHOTOYTOJIHUKOB,
CBOWCTB YIJI0B, 00pa30BaHHBIX MPH
MepeceyeHNH ABYX MapaljieIbHbIX IPSIMbIX
cekymiei. Pemare nmpakTuyeckue 3a1aun
Ha HaXOXKJECHHUE YTIIOB.
Brnaznets moHsATHEM Fr€OMETPHUECKOTO
MecCTa TO4eK. YMETh ONpeeTsiTh
OMCCEKTPUCY YTJIa U CePEeAMHHBIN
NEePHIEHINKYISP K OTPE3KY Kak
reOMETPHUECKUE MECTA TOUEK.
@opMyIUPOBATH ONPEICITICHUS KonTposnbnas
OKPYKHOCTH H KpyTa, XOpJbl M AuaMeTpa | padora,
OKPYKHOCTH, TTOJIb30BAaThCSI X CaMOCTOSITeITbHAS
CBOMCTBAMH. Y METh IPUMEHSATH 3TH pa0ora,
CBOWCTBA IPH PEILICHUH 3aj1au. IpOBEPOYHas
OKpY>KHOCTb U KPYT. Bubmiorexa [[OK BiageTs noHATHEM ONMCAaHHOM OKOJIO pabora, 5
['eomerpuueckue 14 . TPEYrOJIbHUKA OKPY>KHOCTH, YMETh MaTCMaTH1CCKHUU
https://m.edsoo.ru/7f415e2e N
MTOCTPOCHHUS HaXoJuTh €€ 1eHTp. [lomp30BaThCs AUKTAHT,
(pakTaMu 0 TOM, UTO OUCCEKTPHCHI yriiop | TCPMHUHOTIOIIHCCK

TPEYroJbHUKA NEPECEKAOTCS B OTHON
TOYKE, U O TOM, YTO CEpEeIUHHbIE
NEPIEHIUKYJISAPBI K CTOPOHAM
TPEYTroJIbHUKA MIEPECEKAIOTCS B OJTHOM

Ui TUKTaHT,
3a4€eT, yCTHBIN
OTBET
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TOUYKE.

Bragers moHATHEM KacaTeILHOM K
OKPYXHOCTH, TTOJIb30BaThCS TEOPEMOU O
MEPIECHAUKYISIPHOCTH KacaTeIbHOU U

paauyca, HpOBeI[éHHOFO K TOYKEC KaCaHHA.

ITonb30BaTbCs MPOCTEUILIMMU
reOMEeTPUUYECKUMH HEPABEHCTBAMH,
IIOHUMATh UX MTPAKTUYECKUI CMBICIL.
ITpoBOIUTH OCHOBHBIE T€OMETPUUECKHUE
IIOCTPOEHHUS C IOMOILBIO IUPKYJIS U
JIMHEUKH.

5 [ToBTOpEHUE, 4 bu6nmoreka [JOK Kontponbnas
000011IeHIE 3HAHUI https://m.edsoo.ru/7f415e2e pabora
OBIIEE KOJIMYECTBO 68

YACOBIIO [TIPOTPAMME
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PABOYAS ITPOT'PAMMA
MoyJis1 «BeposiTHOCTBL M cTaTHCTHKAY» /TSI oOyJaromuxcs /-9 KiaccoB

HOACHUTEJBHASA 3AIIMCKA

B coBpemeHHOM 1HH(GPOBOM MHUpPE BEPOATHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPHUIIOKEHUM, TaK
U UX pOJIM B 00pa30BaHWHU, HEOOXOIMMOM KaKJOMY 4eloBeKy. Bo3pacraer uncio
npodeccuii, mpu OBIAJACHUN KOTOPHIMH TpeOyeTcsi Xxopoias 6a30Basi MOATOTOBKA
B 00JIaCTU BEPOSITHOCTHU W CTAaTUCTUKM, Takas TOJArOTOBKAa Ba)XHa s
IPOJ0JKEHUsT 00pa30BaHMS U VIS YCIICITHOM MpodecCuOHaTbHOM Kapbhephl.

Kaxx11p1i1 4enoBek MOCTOSIHHO MMPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A JyIsi 0OOCHOBAHHOT'O MPUHSATHS PEILICHUS B YCIOBUSAX HEAOCTATKa
WU W30bITKAa UHPOPMAIUKM HEOOXOIUMO B TOM YHUCJIE XOpOUIO C(HOpMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

MMeHHO 1O3TOMY OCTpPO BCTajla HEOOXOAUMOCTh c(opMHpOBaTH Yy
oOyuaromuxcst GyHKIUOHAJIbHYIO TPaMOTHOCTh, BKIIFOUAIOLIYIO B c€0s1 B KaUueCTBE
HEOTHEMJIEMON  COCTAaBJISIONICH  yMEHHE  BOCHPUHHUMATh H  KPUTHYECKH
aHAJIM3UPOBATh MH(DOPMALUIO, IPECTABICHHYIO B Pa3IMYHbIX (POpMax, IOHUMATh
BEPOSATHOCTHBI XapaKTep MHOTHX pEAJbHBIX TPOIECCOB M 3aBHUCHUMOCTEH,
IPOU3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce C OCHOBHBIMH MPHUHIMIIAMU cOOpa, aHalu3a U
MPE/ICTABICHUS JTaHHBIX W3 Pa3IMYHbIX cdep KU3HM OOIEeCTBa U TroCyAapcTBa
npuoOmaer oOydarommxcss K OOIIECTBEHHbIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKH pa3BHUBAET HAaBBIKM OpraHU3aluu repebopa M mojcuéra yucia
BapUAHTOB, B TOM YMCJIE B MPUKJIAJHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAMHU TE€OPUHU
rpadoB co3maét MaremMaTrHueckuil GyHaaMeHT aJisi GOPMUPOBAHMS KOMIIETEHITUHN B
o0nactu MHPOPMATUKU U TU(DPOBBIX TexHONOrui. [Ipn M3ydeHHH CTaTUCTUKHU U
BEPOSITHOCTA O00OOTallaloTCsl MPEICTaBICHUS OOYYalOlUXCS O COBPEMEHHOM
KapTHHE MHpa M METOJAX €ro HcciefoBaHus, (HOpMUPYETCS MOHMMAHUE POJIH
CTaTUCTUKU KaK UCTOYHUKA COLUAIILHO 3HAYMMOMN MH(OpMAIUU U 3aKIIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBITIIICHUSI.

B cooTBercTBUMU C JaHHBIMU LENSIMH B CTPYKType MpPOrpaMMbl y4eOHOTO
Kypca «BeposSTHOCTh M CTaTHUCTHKa» OCHOBHOI'O OOILETO 0Opa30BaHUs BbIICICHbI
clenyIolue coaepkareabHo-MeToaudyeckue auHun: «lIpeacraBienue JaHHBIX U
onucaTelibHasi CTATUCTUKAY», «BeposTHOCTBY, «3J€MEHTh KOMOMHATOPUKN,
«BBenenue B Teoputo rpadoBy.

Conepxanue uaun «lIpencraBienne MTaHHBIX W ONMUCATEIbHAS CTATHCTHKA
CIIY>)KUT OCHOBOM Jyisi (OPMHUPOBAHUS HABBIKOB pabOThl ¢ WH(OpMaruein: ot
YTeHUS U UHTEPIpETAIli HHPOPMAIIH, TPEACTaBICHHON B Ta0IHIIax, HA



auarpaMmax W rpadukax, 10 cOopa, MpenCTaBiICHHs M aHalIM3a JaHHBIX C
UCIIOJIb30BAHUEM CTAaTUCTHYECKUX XAPAKTEPUCTUK CPEOHUX U PACCEHBAHUS.
PabGoTasi ¢ naHHbIMH, OOydYarolIMECs y4yaTCs CUYUTHIBATh M HMHTEPIPETUPOBATH
JAHHBIE, BBIABUTaTh, apTyMEHTHUPOBATh M KPUTHUKOBATh IMPOCTEHIINE THUIOTE3HI,
Pa3MBINIUIITh HAJ (PaKTOpaMu, BHI3BIBAIOIIUMH W3MEHYHMBOCTH, M OIICHUBATH X
BJIMSIHUE HA PACCMATPHUBAEMBbIE BEJIMUYMHBI U ITPOLIECCHI.

MHTYyUTHBHOE MPEICTABICHUE O CIy4alHOM W3MEHYHMBOCTH, HCCIICIOBAHHE
3aKOHOMEPHOCTEW W TEHJCHIIMA CTAHOBUTCS MOTHMBUPYIOIIEH OCHOBOM IS
U3YYEHUSI TEOPUU BEPOSTHOCTEH. DbONbIIOE 3HAYEHHUE HMEIOT IPAKTUYECKHE
3a/1aHus1, B YACTHOCTH ONBITHI C KIIACCHYECKUMH BEPOSITHOCTHBIMU MOJAEIISIMU.

[TonsiTue BEpPOSTHOCTH BBOAMTCA Kak Mepa MPaBIONOAO0OHS CIIy4allHOTO
coOpitusa. Ilpm wu3ydeHun yueOHOro Kypca oOOydarommecs 3HAKOMATCS C
NPOCTEUIIMMHA  METOJAMU  BBIYHCICHUS  BEPOSITHOCTEM B  CIy4YaWHBIX
DKCIIEPUMEHTaX c PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXO0/1aMU,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh U PEIIaTh O0Jiee CIOKHBIC
3a1aud. B y4eOHBIM Kypc BXOAST HAYallbHbIE MPEJCTABICHHUS O CIIyYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B paMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOUIMXCS C
MHOXECTBAaMU M OCHOBHBIMHU ONEPALUSAMU HaJ MHO>KECTBAMH, PACCMaTPUBAIOTCS
IpUMEpPbl IPUMEHEHUS ISl PEUICHUs 3aJay, a TAKXKE HCIOJb30BaHUS B JIPYTHUX
MaTeMaTUYECKUX Kypcax U y4eOHbIX MPEeaMeTax.

B 7-9 knaccax u3ydaerca y4eOHbIH Kypc «BeposiTHOCTh U CTaTUCTUKA», B
KOTOpBIM  BXxomatr pazgensl: «lIpencraBieHue JaHHBIX M omMcaTEIbHAs
CTaTUCTHKa», «BeposTHOCTHY, «DIeMEeHThl KOMOWHATOpUKW», «BBenenue B
Teoputo rpacdoBy.

Ha usyuenne yueOHOTO Kypca «BeposiTHOCTh U CTaTUCTUKA» OTBoAUTCS 102
yaca: B 7 kiacce — 34 daca (1 gac B Hemento), B 8 kiacce — 34 yaca (1 ydac B
Henenro), B 9 kimacce — 34 gaca (1 yac B HeACIO).



COILEPKAHUE OBYUYEHUASA
7 KIIACC

[IpencraBienne NaHHBIX B BUJIE TaOJUIl, AUarpamM, rpadukoB. 3amogHeHUE
Ta0JIUIl, YTEHHWE W TOCTPOCHHE JuarpamMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpyroBbIx). UTeHne rpadukoB peanbHbIX TpoleccoB. M3Bneuenne nuopmammu us3
JauarpamMm 1 TabJuIl, UCTIONb30BAHUE U UHTEPIIPETALUS JaHHBIX.

OnucartenbHasi CTaTHCTHKA: CpelHee apuMeTHYecKoe, MeIuaHa, pa3max,
HaumOoJbIIIeE M HaWMEHbIIEe 3Ha4YeHHs HAOOpa YHUCIOBBIX JaHHbIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aifHblil 3KCIIepUMEHT (OMbIT) U CiiydyailHOe coObITHE. BeposiTHOCTh U
yacToTa. Pojib MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE
U B o0mecTBe. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmimna, pebpo. Crenenp BepmmHbl. Yucio pédep U cymMmapHas
creneHb BepunH. IIpencraBnenue o cszHoctu rpada. Llenw u mukisl. [yt B
rpadax. O6xon rpada (ditnepoB mnyth). IIpeacraBneHue o0 OPUEHTHUPOBAHHOM
rpade. Pemenue 3a1ay ¢ noMOLIbI0 rpadoB.

8 KUIIACC

[IpencraBnenue JaHHBIX B BUJIE€ TA0JIULI, AUArpaMM, TpaduKoB.

MHOX€ECTBO, DJJEMEHT MHOXKECTBA, IOAMHOXeCTBO. Omnepanuu  Hax
MHOKECTBaMU: OOBEIMHEHUE, MepecedyeHue, aonojgHeHue. CBoiicTBa omeparuii
HaJl MHOXXECTBAMHU: IIEPEMECTUTENIBHOE, COYETATENIbHOE, pacClpeleIuTeIbHOE,
BKJIIOUEeHMs. Vcnonb30BaHHE TpaUUYecKOro NPEICTAaBICHUS MHOMXKECTB IS
ONMCAHUs PEABHBIX MPOLIECCOB U SIBJICHUM, IIPU PELICHUH 3a4a4.

N3mepenne paccenBaHus AaHHBIX. Jlucnepcus U CTaHAAPTHOE OTKIOHEHHUE
YHCIIOBBIX HA0OpPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITHSL cilydailHOTO onbiTa. CiydaiiHble  COOBITHSL.
BepositHocT  coObITuii.  ONBITBI € PaBHOBO3MOMKHBIMU  3JIEMEHTAapPHBIMU
coObITusiMu. Ciyuaiinbiil BEIOOp. CBSI3b MEXKIY MAJTIOBEPOSITHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMH COOBITHSIMU B IPUPOJE, OOILIECTBE U HAYKE.

HepeBo. CBoiicTBa JEpEBbEB: EIMHCTBEHHOCTb IIyTH, CYIIECTBOBAHHE
BUCSYEH BEpIIMHBI, CBA3b MEXIY YMCIOM BEpIIMH U uucioMm pédep. IlpaBuio
yMHOKeHus. Pelienue 3aiad ¢ noMouisto rpagos.

[IpotuBomnosnoxkueie coObiTus. Juarpamma Oiinepa. OObeAMHEHUE W
nepeceueHne coObiTuii. HecoBmecTHble  coObiTus. Dopmyna  CIOKEHHS
BEPOSTHOCTEU. YCJIOBHAs BEPOSTHOCTh. lIpaBuno ymHoxenus. HeszaBucumelie
coOwiTus. [IpencraBienue skcriepuMeHTa B BUJE AepeBa. Pemienue 3aqad Ha



HaXO0JICHUE BEPOSATHOCTEHW C MOMOIIBIO JEPEBA CIY4allHOTO SKCIEPUMEHTA,
nuarpamm Jitnepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHAE TaOmUI, JuarpammM, TpaQUKoB,
MHTEpIIpeTalus JaHHbIX. YTEHHEe U TOCTpOeHUe Taliull, AuarpamMmm, rpadukoB Mo
peaIbHbIM JAHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO cOUYEeTaHU. TpeyrobHUK
[Tackains. Pemenue 3a1au ¢ UCHOIB30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTh. CiydailHbI BBHIOOpP TOYKM W3 (QUTyphl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPY’KHOCTH.

HcnbiTanne. Ycnex u Heygaya. Cepusi MCOBITAaHUM 10 MEPBOTO  yCIIEXa.
Cepuss ucnbiTanuii bepHymiu. BeposiTHocTH COOBITHMII B CepuM HCIBITAHUN
bepnymm.

CrydaiiHass BEJIMYMHA W PACHpPEACIICHUE BEPOSTHOCTEN. Maremarnueckoe
oXxkujaHue W gucnepcus. Ilpumepsl MaTEeMaTUYECKOTO  OXUAAHUS — Kak
TEOPETUYECKOIO0 CPEIHEr0 3HAYCHMs BEJIMYMHBL. MaTeMaTudyeckoe OXUIaHUE U
JUCHEPCHUS CIy4YalHOM BEJIIMYUHBI «UYUCIO YCIIEXOB B CEPUM HUCIBITAHUN
bepnymamy.

[Tonarue o 3akoHe OOJIBIIKMX uyucell. M3MepeHre BEepOSTHOCTEH C TTOMOIIBIO
yacToT. Posib 1 3HaUeHHE 3aKOHA OOJIBIIMX YUCEN B IPUPOJE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJBbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHMS MPOTpaMMbl Y4eOHOro Kypca
«BeposATHOCTh U CTaTUCTHUKA» XapaKTEPUIYIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHUE:

IIPOSIBICHUEM HWHTEpeca K MPOLNUIOMY M HACTOAIIEMY POCCHMCKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUSM  POCCHMCKUX
MaTeMaTUKOB U POCCHUICKOW MAaTeMaTUYECKOW HIKOJbI, K HCIIOJIb30BAHUIO ITHX
JOCTHXKEHUM B IPYTUX HAyKaX W MPUKJIAJAHBIX cepax;

2) rpasKAaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN IpakIaHUHA U PeAM3alUuu €ro
1paB, NPEICTAaBICHUEM O MAaTEMAaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, NPOUEAYp TPakIaHCKOro oOliecTBa (Harpumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO STHUECKUX MPOOJIEM, CBI3aHHBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTHIKEHUN HAyKH, OCO3HAaHHWEM Ba)XHOCTU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B ACSITEIBHOCTU YUEHOTO;

3) Tpy10BO€ BOCITUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE€ B PEIICHHMH MPAaKTUYECKUX 3a]ad
MaTEMaTUYECKOM HANpPABICHHOCTH, OCO3HAHMEM BA)XHOCTH MAaTE€MATHYECKOIO
oOpa3oBaHMsl HAa MPOTSHKEHUM BCEH KU3HU JUISl YCIEITHOM MpodeccruoHaIbHOM
NEATEIbHOCT W Pa3BUTUEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHJIMBHUIyaIbHOU TPAEKTOPUU 00pa30BAHMS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHME:

CHIOCOOHOCTBIO K SMOIMOHAJIbHOMY U  3CTETHUYECKOMY BOCHPUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlay, PEIIEHUM, PacCyKIEHUH, YMEHUIO BHUACTbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

OpUEHTalUMel B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOlecTBa, MOHMMAHMEM MATEMAaTHMYECKOW HAyKuM Kak cdepbl yenoBeuecKou
NEeSATEIBbHOCTH, ATANOB €€ Pa3BUTUS W 3HAYUMOCTH JJI PA3BUTHS IIUBUIIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTeMaTHKH U MAaTeMaTUYECKOW KYJIbTYpOW KaK CpPEeACTBOM
MO3HAHUSI MHPA, OBJIAJICHUEM MPOCTEHIIMMU HaBbIKAMHU HUCCIEI0BATEIbCKOM
NEeSTENbHOCTH;



6) ¢usuyeckoe BocnuTanue, GopMUpOBaHHE KYJLTYPbl 310POBbS U
IMOLMOHAJIBHOTO 0J1arONOJTyYHs:

TOTOBHOCTBIO IPUMEHATh MaTeMAaTUYECKHME 3HAHUS B HHTEpEcax CBOETO
3I0pOBbSl, BEIEHUS  370poBOro  oOpa3a JKU3HUM  (30pOBOE  IUTAHUE,
cOamaHCUPOBAHHBIA PEKUM 3aHATUH M OTHbIXa, peryispHas (¢uznyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABbIKa peQIeKCHH, MPHU3HAHHEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYECKOE BOCTTUTAHUE:

OpUEHTALMEN HA MIPUMEHEHUE MAaTeMaTUUYECKUX 3HAHWM JJIs pelieHus 3ajad
B 00JIACTH COXPaHHOCTH OKpYXarollel cpeapl, MJIAaHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOXHBIX TMOCIEACTBUN ISl OKPYKAIOUIEH Cpelbl, OCO3HAHUEM
r7100ampHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

8) amanTanus K M3MEHSIIOIMMCS YCJIOBHSM COLHMAIBHON M NMPUPOTHON
cpeabl:

TOTOBHOCTBIO K JI€HCTBUSIM B YCIOBHSX HEOIPEAEIIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCA y JPYrHX JIOAEH, MpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBbIE 3HAHUS, HABBIKU U KOMIIETEHIIMH U3 OMbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(opMynMpOBATh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIMUTHI COOCTBEHHBIX 3HAHUN W
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOMIMI KOHTpPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIIeHUsT W JCHCTBUs, (HOpPMyIHpPOBaTh W OIEHUBATH PUCKUA H
MOCJIENICTBUSL, POPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble jornueckue AecTBUs:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
O0OBEKTOB, TOHATHHA, OTHOIICHWH MEXAY TMOHATHAMH, (OPMYIUPOBATH
OTpENCICHUS  TIOHSATHH, YCTAaHABIMBAaTh  CYIICCTBEHHBIH  TpHU3HAK
Kiaccu(uKanyu, OCHOBAaHUS JUIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYJIUPOBATH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHbIC, €IWHUYHBIC, YAaCTHBIE H O0OIIue,
YCIIOBHEBIC;



BBISIBIIATH ~ MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3H U
npoTuBOpedrsi B (akTax, MaHHBIX, HAONIONCHUSAX U YTBEPKICHUSIX,
npeyiaraTe KPUTEPUH U1 BRISIBIICHUS] 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;
JieNaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHKH, EAYKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOYCHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa30upaTh OKa3aTebCTBA MaTEMATHUYECKUX YTBEPKICHUN (MPSMBIE B OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEIIBHO HECJIOXKHBIE JI0Ka3aTelhCTBA
MaTeMaTHUeCKUX (aKTOB, BBICTPAMBATh AapPTYMEHTAIMIO, TPUBOJNUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,
BBIOMpaTh CIOCOO pelieHus ydeOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHHS, BBIOMPATh HambOoJiee TMOAXOAAIUNA C YIETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBrle ucciienoBarejbcKkue 1eCTBUA.

UCIIOJIb30BaTh BONPOCHI KaK MCCIIEOBATENbCKUA WHCTPYMEHT IMO3HAHUS,
(GopMynupoBaTh BOMNPOCHl, (PUKCUPYIOLIUE MPOTUBOpEUUE, MpolIeMy,
CaMOCTOSITEJIbHO ~ YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3ULIMIO0, MHEHHE;

IPOBOJUTH IO CaMOCTOSTENIbHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIE0BAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEeMaTHUYECKOT0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;
CaMOCTOSITENILHO (HOpMYIHpPOBaTh 0O0OILEHUS U BBIBOJBI M0 PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOJEHUS, HCCIEJOBAHMsS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHI;

IIPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE IIPOLECCa, a TAKXKE BbBIABUIATH
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMauu, IJaHHBIX,
HEOOXOUMBIX JIJIsl peLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH
UHGOPMAIIMIO PA3TMYHBIX BUAOB U (OPM MPEACTABICHNUS;

BBIOMpaTh (oOpMy TIpelncTaBiieHus UWHGOpPMAIMU U WIUIIOCTPUPOBATH
pemaemMble  3aJayd  CXE€MaMu, JAMarpaMmaMu, HHOW Tpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAA&KHOCTh HMH(POPMALMUA 1O KPUTEPHUSIM, MPEATIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:

BOCIIPUHUMATDL U q)OpMYJ'II/IpOBaTB CYyXKACHUA B COOTBETCTBUHN C YCIOBUAMU
" OeJIsIMHn O6IHGHI/I$I, sSICHO, TOYHO, 'PaMOTHO BBIpA’KaTb CBOXO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pELICHUs
3aJ]a4l, KOMMEHTHPOBATh MOJTYYEHHbIN pe3yibTarT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIMPOCHI M0 CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh HJIEW, HAICJICHHBIE HA MOUCK
pELICHUs, COIOCTABJIATh CBOM CYXKIEHUS C CYXICHUSAMHU JIPYTUX
YYaCTHUKOB JMAliora, OOHapyXHMBaTh paziIMdve U CXOACTBO MNO3UIMI, B
KOPPEKTHOI (popme popMyIrpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
NPEACTAaBIATh  pE3yJbTaThl  pELIEHUs  3a/ayu, AKCIIEPUMEHTA,
UCCIIEIOBaHMSI, TIPOCKTA, CAMOCTOSITENIbHO BbIOUpaTh (hOpPMAT BBHICTYILICHUS
c y4€TOM 3aj7a4 IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;

NOHMMATh U UCHOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAWBUIyaJIbHOM
paboOTHI MIPU PEIICHUU YYEOHBIX MaTEeMaTUYECKHUX 3a/1a4;

IPUHUMATh LEJIb COBMECTHOHN AEATENbHOCTH, IJIAHUPOBATH OPraHHU3ALUIO
COBMECTHOM paboOThl, pacOpenensarb BHAbI padOT, JAOTOBapUBATHCA,
o0CyKIaTh MPOILECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OcyxkaeHus, OOMEH
MHEHHUSMH, MO3TOBBIE€ IITYPMBbI U IPYTHE), BHIIOIHITH CBOIO YacCTh padOThI
U KOOPJAMHHMPOBAaTH CBOM JCUCTBUSA C JPYTMMHM WICHAMH KOMAaHJbI,
OLICHMBAaTh KaueCTBO CBOETO BKJIa/Ja B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJISITh IJIaH, aJITOPUTM DPEIICHUs 3a1ayu (Wi ero
4acTh), BBIOMpaATh CIIOCOO pPEIICHUS C YYETOM HMEIOIIUXCS PECYypCoOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUpPOBaTb U KOPPEKTUPOBATh
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTpOJIL, AMOIHUOHAJIbHBbIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa
pELIECHNs] MAaTEMaTUYECKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH NOCTABICHHON LIEIU U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKCHHUS WM HEIOCTHXKEHUS LENH,
HAXOAMTh OIIMOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.



HPEAMETHBIE PE3YJIBTATBI

K koHily oOyueHus B /7 KJjacce OOy4arolIUMHCSA TMOJIYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yurare wH(OpMaIMio, TPEACTABICHHYIO B TaOmWIlax, Ha JauarpamMmax,
MPEJCTaBIATh JAHHbIE B BHUAEC TaOJUIl, CTPOUTh AHArpaMmbl (CTOJIOMKOBBIC
(cTosi0uyaThie) U KPYroBhI€) IO MACCHBaM 3HAUYCHUI.

OnucelBaTh ¥ UHTEPOPETUPOBATh  pEAIbHBIE  YWCIOBBIE  JAaHHBIE,
Ipe/icTaBlICHHbIE B Ta0JIMIIaX, HA TMarpaMmax, rpadukax.

Hcnonb3oBaTh i1 ONMCAaHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKHU:
cpennee apudMeTHYECKOE, MEIWaHa, HauOOJbIlee M HAWNMCHbBIIEE 3HAYCHHS,
pa3max.

NMeTh mNpeacTaBieHUE O CIy4yalHOM W3MEHYMBOCTM Ha IPUMEPAX IIEH,
(bu3NUeCKUX BEJIWYUH, AHTPONIOMETPUYECKUX JAHHBIX, UMETh IMPEJCTABICHUE O
CTaTUCTUYECKON YCTOWYNBOCTH.

K xkoniy oOyueHus B 8 KJjacce OOYy4arOmUHCSA TOJIYYUT CICAYIOIINAC
MPEMETHBIC PE3YIIbTATHI:

W3Bnekate W mpeoOpazoBbiBaTh HHGOPMAIMIO, MPEACTABICHHYIO B BHUJE
Tabyull, JuarpamMm, rpaduKoB, NMPEACTaBIATh JaHHBIC B BUJIEC TaOJUIl, JUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTHMUECKUX IOKa3aTesie: CpeaHux
3HaYEHUN U Mep pacceuBaHus (pa3Max, JUCIIEPCUS U CTAaHIAPTHOE OTKIIOHEHUE).

HaxonuTh 4acTOTHl YMCIOBBIX 3HAYEHHI U YaCTOTHI COOBITUN, B TOM YHCIIC
10 pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHUI.

HaxonuTb BEpOSITHOCTH CIIy4allHBIX COOBITHUI B OIBITaX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJIE B OINbITaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBaTh rpaduyeckue MOJETH: JIEPEBO CIYyYaWHOTO SKCIIEPUMEHTA,
auarpamMMebl Diiiepa, YicioBasi mpsiMast.

OnepupoBaTh MOHATUSMH: MHOXECTBO, IOJIMHOXKECTBO,  BBIMOJIHSITH
omepalud  HaJl MHOXECTBaMH: OOBEAMHEHUE, TIEePECCUCHHUE, JOMOJHEHHUE,
MEePEUYUCTSATH 3JIEMEHTBI MHOXECTB, MPUMEHSITh CBOMCTBA MHOYECTB.

Hcnonb3oBaTh Tpaduueckoe MpeACTaBICHHE MHOXKECTB U CBSI3€H MEXIY
HUMM JJI1 ONUCAHUS TIPOILIECCOB U SIBJICHUI, B TOM YMCJIE NPU PEIICHUH 3a7a4 U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xoHiy oOydenuss B 9 kJlacce OOyYaroONIIMICS TMOJYYHUT CIEAYIOIIUE
MPEIMETHBIE PE3YIIbTATHI:

W3Bnekate W mpeoOpa3oBbIBaTh HMHQPOPMAIIUIO, TPEACTABICHHYIO B
Pa3IUYHBIX MCTOYHUKAX B BHUJAE TaOJWIl, aAWarpamM, rpadukoB, MPEICTABIATH
JaHHBIE B BUJI€ TaOJIUII, TUarpaMm, rpapuKoB.



TEMATHYECKOE IIV/TAHUPOBAHHUE

7 KJIACC
HauMeHOBaHMe KoanyecTBO yacon DJIeKTPOHHBIE CHHCOK UTOTOBBIX IVIAHMUPYEMbIX Cnoco0 oneHkun
Ne pa3iesioB U TeM Kontpo IIpakTn (uudposBbie) pe3yJbTaTOB C yKa3aHHEM 3TamoB UX HTOIOBbIX
n/n NPOrpaMMblI Beero JIbHbIE | YecKHue o0pa3oBaTe/ibHbIE (opmupoBanus IUIAHUPYeMBbIX
padoThl | padoThI pecypcsl pe3yJIbTaToB
YuraTs nnpopmanuio, npeacrasieHnyo |[IpakTuueckas
B Ta0/IMIaX, HA JUarpaMMax, pabora,
IIPEJICTaBIIATh JaHHBIE B BUJIE TA0IML, | CaMOCTOSTEJIbHAS
CTPOUTH TUAarpaMMmbl (CTOJIOMKOBBIC pabora,
1 [Ipencrabnenue 7 2 bubnuorexa [JOK (cronbuareie) ¥ KPyroBbI€) IO MacCUBaM | ITPOBEPOYHAS
JAHHBIX https://m.edsoo.ru/7f415fdc | 3HaueHwMil. paboTa, yCTHBIH
OnuceIBaTh U MHTEPIIPETUPOBATH OTBET
pealibHbIE YUCIIOBBIE JaHHBIE,
Mpe/ICTaBJICHHbIE B TA0IHUIIAX, HA
Juarpammax, rpagukax.
Hcmnonp3oBats 418 oNHUCaHUs JaHHBIX [IpakTnueckas
CTaTUCTUYECKUE XaPaKTEPUCTUKHU: pabora,
) ONCATeNbHAS : . Butmorexa LIOK cpenHee apupMeTnyeckoe, MeAMaHa, CaI\éIOCTOHTeHbHa}I
CTaTUCTUKA https://m.edsoo.ru/7f415fdc HanOOLIICE 1 HAMMEHBIICE SHAYCHHS, | paboTa,
pa3mMax. IIPOBEPOYHAs
paboTa, yCTHBII
OTBET
NMeTs npeacraBieHue o ciaydaiHoON IIpakTrueckas
M3MEHYMBOCTH HA NMPUMeEpax IeH, pa0ora,
3 Crysaitnas 6 1 Bubmuorexa [JOK g)}?;;:rii;?;p];efencii? JTaHHBIX, UMETh ;21‘6’[3;3;0’”6351{3’[
M3MEHYUBOCTh https://m.edsoo.ru/7f415fdc D ’
MIPEJICTaBICHUE O CTATUCTHUECKON IIPOBEPOYHAs
YCTOWYUBOCTH. paborta, yCTHBII
OTBET
4 BBenenue B Teopuio 4 bubnmnoreka [IOK
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