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[Tporpamma o maremaruke HOY COILI «O6meobpa3zoBatenbhblil 1IeHTp «IlIkona» Ha ypoBHE
OCHOBHOTI'0 0011ero 00pa3oBaHMs COCTaBIeHAa Ha OCHOBe PDenepanabHON paboueil mporpaMMsl 1o
yuebHOMYy mpeamery «MaTtemaruka» 0a30BbI ypOBEHb, TPeOOBaHUI K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOI'O OO0IIEro o0pa3oBaHUs, MPEICTABICHHBIX B
dI'oC 00O0.

[Tporpamma cocTouT U3 3-X MoJyne: anreOpa, TeOMETpHsl, BEPOSITHOCTb U CTATUCTHKA.

Monayab «Ajredopa»
HOACHUTEJIBHAS 3AIIUCKA

Anrebpa sBIsieTCs OJHUM U3 OIMOPHBIX KYpCOB OCHOBHOTO 0OIIero oOpa3oBaHHWs: OHA
o0ecreunBaeT U3y4eHue IPYrux AUCLHUILINH, KAK €CTECTBEHHO-HAayYHOI'0, TAK U TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHUE HEOOXOAMMO AJIsl MPOJOKEHNUs 00pa30BaHUs U B MOBCEAHEBHOW MKU3HU.
PazButne y oOydaromuxcs Hay4yHbIX MPEACTaBIEHUN O MPOUCXOXKICHUM M CYIIHOCTH
anreOpandyecknx aOCTpakIMid, CIOCO0E OTPaKCHUsS MaTeMaTUYeCKOH HAyKoil SIBJICHUH U
IPOLIECCOB B TNpUpPOAE U OOIIECTBE, POJM MaTeMaTHYECKOrO0 MOJEIMPOBAHUSA B HAyYHOM
MO3HAHWUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KA4ECTB
MBILIEHHsI, HEOOXOAMMBIX JI aJalTallMd B COBPEMEHHOM IU(ppoBoM oOuiecTBe. M3yuyeHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUSL U BBIBOJBI, (POPMYIHPOBaTH yTBEepkIAeHHS. OCBOCHHE Kypca anreOpsl obecrieunBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCsA: OHM MHCIOJb3YIOT JIeAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000MIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpennojaraeT 3HAYUTEIbHBIH OOBEM CAMOCTOSTEIBHON JEATEIbHOCTH
oOyyaromuxcsi, IO3TOMY CaMOCTOSITENIbHOE pEIleHuEe 3ajad  SBJISeTCsl  peanu3auuei
JeSITeIbHOCTHOTO MPUHIIUIIA 00Y4EHUS.

B cTpykType nporpamMmmbl ydeObHOTO Kypca «Anredpay Ajisi OCHOBHOTO OOIIEro o0pa3oBaHus
OCHOBHOE MECTO 3aHHMMAIOT COJEpXKaTelbHO-METOANYEeCKHe JTUHUU: «Hucia U BBIYMCICHUSY,
«AnreOpanyuecKkue BBIpAKEHUs», «YpaBHEHUS W HepaBeHCTBa», «DyHkmum». Kaxnas u3 atux
coJiepKaTeIbHO-METOJUUECKUX JTUHUN pa3BUBAeTCs Ha MPOTSHKEHUHU TPEX JIeT U3y4eHUs Kypca,
B3aWMOJICHCTBYS C IPYTMMHU €ro JHHUAMH. B Xone m3ydeHus ydyeOHOro Kypca o0ydarommMcs
HNPUXOJUTCS JIOTHYECKU pacCykaaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B cBsA3M
C OTUM B TIPOTrpaMMy Yy4eOHOTO Kypca «AinreOpa» BKIIOUEHBI HEKOTOpPBIE OCHOBBI JIOTHKH,
OpeJCTaBICHHbIE BO BCEX OCHOBHBIX pasfenax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJIAJIEHUIO 00YUaOIIMMHCS OCHOB YHUBEPCAIbHOIO MATEMATUYECKOTO SI3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
WHTErPUPOBAHHBIN XapaKTep.

Conepxanune nuHUM «UMcaa U BBIUMCIEHUS) CIYXKHUT OCHOBOHM Ul JajbHEUIIEro M3y4eHHUs
MaTeMaTHKH, CIOCOOCTBYET pa3BUTHIO y OOYyYarOIMUXCS  JIOTMYECKOTO  MBIIIICHHS,
(OpMHPOBAHNIO YMEHHsI MOJB30BAThCS ANTOPUTMAMHU, & TAKXKE NMPHUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX ISl TTOBCETHEBHON XHM3HH. Pa3BUTHE MOHSTHSA O YHCIE Ha ypPOBHE
OCHOBHOT'O 00Iero 00pa3oBaHUsl CBSI3aHO C PAllMOHATIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
GhopMHUPOBAHUEM TIPEACTABICHUIN O JMEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Copepxanue IByX anredpanyeckux JUHUN — « Asredpandeckue BoIpaKeHUs» U «Y paBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (OPMHPOBAHUIO Yy OOYyYArOIIMXCS MaTeMaTU4YecKOoro ammapata,
HEOOXOJMMOTO JIIsl peIIeHHs] 3ajad MaTeMaTWKH, CMEXHBIX TPEAMETOB U IPAKTHKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro o0miero obpa3zoBaHus y4eOHBIH MaTepHai



TPYNIUPYETCS BOKPYT pPAalMOHAIBHBIX BBIpOKEHHH. AnreOpa AEMOHCTPHpPYET 3HAuUCHHE
MaTE€MaTUKU KaK fA3bIKA JUISI OCTPOEHUS MATEeMAaTHYECKUX MOJENEH, OMUCaHUs IMPOIECCOB U
SBJICHUI peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TaKXkKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHHS, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOEHHUS Kypca
UHPOPMATUKH, ¥ OBJAJCHHE HaBBIKAMU JCAYKTUBHBIX paccyxnaeHuil. I[IpeoOpazoBanue
CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CHOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Copepxanne QyHKIIMOHATBHO-TPA(QUUECKON JTUHUHN HAIEICHO HA MOJyYeHHE 00Yy4aroIuMHUCS
3HaHUIA 0 (PYHKIUSAX KaK BOKHEHIICH MaTEeMAaTUYECKOW MOJETH ISl OMIMCAHUS U MCCIICTOBAHUS
pa3HOOOpa3HBIX IMPOLIECCOB W SBICHUNM B mpupoje U obmiectBe. l3yueHume Marepuana
CIOCOOCTBYET Pa3BUTHIO Y OOyYaIOLIMXCSl YMEHHUS HMCIOJIb30BaTh PA3JIMYHbBIE BHIPA3UTEIIbHbBIE
CpEICTBa sI3bIKa MaTEMaTHUKU — CIIOBECHBIEC, CHUMBOJHYECKHE, rpauuecKkre, BHOCUT BKJIaJ B
(opMupOBaHKE IPEJICTABICHUNA O POJIM MATEMATUKH B Pa3BUTUN HUBUIM3ALMH U KYJIbTYpBI.

CornacHo yueOHOMY IiaHy B 7—9 kiaccax u3y4aercs y4eOHbIH Kypc «Auredpay, KOTOPBIH
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3fenbl cojepkaHus: «Yucina UM BBIUMCICHUS,
«AnreOpanyecKkue BIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha u3ydenne yueOHoro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3 gaca
B Hegeno), B 8 kitacce — 102 vaca (3 gaca B Henenro), B 9 kinacce — 102 gaca (3 gaca B Hezelro).

COJAEPKAHUE OBYYEHUA
7 KUIIACC

Yucsia ¥ BbIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEXO0]l OT OJHOW (hOpMBI 3amucu ApoOei K APYrou.
[TonsiTHE pPallMOHAIBHOTO YHCIIA, 3aMCh, CPABHEHHE, YHNOPSJOUYMBAHUE PAL[MOHAIBHBIX UYHUCEIL
ApudmeTrnueckue 1eUCTBUS C pallMOHAIBHBIMY yKciiaMu. Pemenue 3aa4 u3 peanbHOM MPaKTUKU
Ha YacTH, Ha POOH.

CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM: Ollpe/ielieHre, IpeoOpa3oBaHne BIpaKEHU Ha OCHOBE
OTpeieNIeH s, 3auCh O0NbIIMX yKcen. [IponeHTsl, 3anuck MPOLEHTOB B BHUJIE JpoOu U ApoOH B
BU/JIE MPOLIEHTOB. Tpu OCHOBHBIE 33]]a4M HA IPOLEHTHI, PELICHNUE 3a]1a4 U3 peaIbHON MPAaKTUKH.

[TpuMeHeHne TPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKMTEIN HATYPaJIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

AuredpanyecKkne BbIPasKeHHUs

IlepemeHHBIE, YHMCIIOBOE 3HAYECHUE BBIPAKECHHMS C IMEPEMEHHOW. JlomycTHMBbIE 3HAa4YeHUS
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEIMYMHAMU B Buje GopMyibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIE BBIPAKEHUS,
npaBuiIa Mpeodpa3oBaHKs CyMM U IPOU3BEACHUH, NpaBUiIa PAaCKPbITUS CKOOOK M MPHUBEAECHUS
IMOJOOHBIX ClIara€MbIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

Opnownensl 1 MHOrowieHbl. CteneHb MHorowieHa. CloxeHHe, BbIUMTAaHHE, YMHOXKEHHE
MHOroujeHoB. DopMynbl COKpaIIEHHOTO YMHOXEHHS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YpaBHEHHs, MpaBHiia NpeoOpa3oBaHUS YypaBHEHHS, PAaBHOCHIBLHOCTb
YpaBHEHUM.



JInneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YUCIO KOPHEH JIMHEHHOTO YPaBHEHHUs, PELICHUE
JUHENHBIX ypaBHeHUI. COCTaBIeHUE YPaBHEHUH 110 YCIOBUIO 3a1a4l. PeneHne TeKCTOBBIX 3a7a4
C IIOMOILBIO YPaBHEHUH.

JluneitHoe ypaBHEHHME C ABYMs IepeMeHHbIMH U ero rpaduk. Cucrema ABYX JIHMHEHHBIX
YpaBHEHUU ¢ JByMs TIEPEMEHHBIMH. PellieHne cucTeM ypaBHEHHU CIIOCOOOM ITOJCTAHOBKH.
[Ipumepsl penieHns: TEKCTOBBIX 3a7a4 € TIOMOIIBK CUCTEM YPaBHEHMII.

DOyHKIUUHA

Koopaunara touku Ha npsmoi. YncnoBele MpoMexyTkH. PaccTossHre Mexy 1BYMs TOYKaMU
KOOPJAMHATHOU IIPSIMOM.

[IpsmoyronbHast cucrema koopauHaT, ocu OX um Oy. Alcmucca W OpAMHATA TOYKH Ha
KoopanHATHON miockocTh. [Ipumeps! rpadukoB, 3agaHHbIX (opmynamu. UYreHue rpadukoB
peanbHbIX 3aBHcHUMocTel. [lonstue pynknuu. I'paduk ¢pynkiuu. CoiictBa GyHkumid. Jlnneinas
dynkuys, e€ rpapuk. ['paduk dynkuuu y = [X|. [padudeckoe perieHre TMHESHHBIX YpaBHCHUN U
CHUCTEM JIMHEHHBIX YPABHEHUH.

8 KUIACC

Yuciia ¥ BbIYHMCICHHSA

KBangpatHslii kopeHp u3 uyucna. llonstue 00 wuppanuoHaibHOM uucie. JlecaTudHble
npUOJIMKEHUST HPPALMOHANBHBIX Yncell. CBoWCTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH M HX
IpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPRKEHUH M BblUMCIEHUSAM. [lelicTBUTENbHBIE
qyucia.

CreneHs ¢ 1enbIM II0Ka3arenaeM U e€ cBoiicTsa. CTaHgapTHas 3aluch YHCIIA.

Auaredpanyeckune BbIpaKeHHUs

KBaznpaTHblil TpEXUIICH, Pa310KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckas 1podb. OCHOBHOE CBOKCTBO anredpandueckoid qpodu. CinoxkeHue, BHIYUTAHHE,
YMHOXXEHHUE, JeJeHue anredpamdeckux JpobOell. PanmoHanbHble BBIpAXKEHUS U HX
npeoOpazoBaHue.

YpaBHeHUs! M HEPABEHCTBA

KBanparHoe ypaBHeHue, hopMmynna KOpHeH kBaapaTHOro ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHMH, CBOASIIMXCA K JUHEWHBIM M KBajgpaTHbIM. IIpocteiimme apoOGHO-palnoHaIbHbIE
YpaBHEHHUS.

I'paduueckass uHTEpnpeTanus YpaBHEHHH C JByMs NEpPEMEHHBIMM M CHCTEM JIMHEHHBIX
YpaBHEHUH € IByMs IEpeMEHHBIMU. [ [prMephI pelieHns cucTeM HEJIMHEWHBIX YPAaBHEHUM C IByMS
NIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 AIreOpanuecKuM CrIocoOoOM.

UuciioBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM NepeMeHHON. PaBHOCHIBHOCTD
HEpaBeHCTB. JIMHeliHble HEpaBEHCTBA C OJIHOM nepeMeHHON. CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOM.

DOyHKIUUHA

[Tonsatue ¢ynkuuu. OGnacTh ompeneneHUs M MHOXKECTBO 3HadeHMH (QyHKIuU. CrocoObl
3aJaHus QYHKIIHH.

I'padux pynxmun. Yrenue cBoiictB ¢pyHnkuuu no e€ rpaduky. [Ipumeps! rpadhukoB QpyHKIUA,
OTPAKAOIINX PEAIbHBIE IPOLIECCHI.

OyYHKIMY, ONMCHIBAIOIIME MPSAMYI0O W OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HUX
rpaduku. Oynxupn y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemenne ypaBHe M i CHCTEM
YpaBHEHUM.

9 KUIACC



Yuciia 1 BLIYUCICHUA

PanmonaneHbie yncia, UppaloHaibHbIE YUCIIa, KOHEYHbIE U OECKOHEYHBIE IECATUYHBIE JPOOH.
MHOXeCTBO JECHCTBUTEIBHBIX YHUCEN, JCHCTBUTEIbHBIC YMCIIa KaK OCCKOHEUHBIC IECCATUYHBIC
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JIEHCTBUTENBHBIX YUCEN U
KOOPJMHATHOU IIPSIMOM.

CpaBHeHuE JeCTBUTENBHBIX YHCell, apu(METHUECKUE IEHCTBUS C IEHCTBUTEIbHBIMH YHCTIAMHU.

Pa3zmepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JJTUTEIFHOCTh MPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpubmmkE€HHOE 3HAUEHUE BEIMYUHBI, TOUHOCTD NpubImkenus. Okpyrienue uncen. [Ipukuaka
U OLICHKA PE3YJIbTATOB BBIYNCIICHUM.

YpaBHeHus1 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Peienue ypaBHEHUH, CBOIAIIUXCA K TUHEWHBIM.

KBagpatHoe ypaBHeHue. Pemienune ypaBHEHUM, CBOIAILMXCS K KBaJpaTHbIM. bUKBagpaTHOE
ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHUN TPETbEl M YETBEPTOM CTENEHEH Pa3JIOKEHUEM Ha
MHOHUTEJH.

Pemienne npoOHO-paliMOHANBHBIX ypaBHEHHH. PelieHne TEeKCTOBBIX 3ajad ajareOpandecKum
METOJIOM.

YpaBHeHUeE C IByMsI IEpEMEHHBIMHE | ero rpaduk. Pemenne cuctem IByX THHEHHBIX ypaBHEHUH
¢ IByMs1 IEpEMEHHBIMU. PellieHne cucTem AByX YpaBHEHUI, OJJTHO U3 KOTOPBIX JUHEHHOE, a APYyTroe
— BTOpO#i crenenu. I'paduyeckast nHTepIpeTaysi CACTEMbI YPAaBHEHHM C IBYMsI TEPEMEHHBIMH.

Perienrie TeKCTOBBIX 33124 aNredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelmienne nuHEWHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. PelleHue cucreMm JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBangparHble HepaBeHCTBa. I'padmueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

DOyHKIUUHA

KBanpatuunas Qynkuus, e€ rpaduk u coiictsa. [lapaboia, KoopiuHATHI BEpIIMHBI TapadoIIbI,
0Cb CHUMMETpPHH 11apadoIbl.

I'padukn dyrkrmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = ||  ux cBoiicTa.

Yucii0Bble NMOCJIEA0BATEIbHOCTH U NPOrPECcCUH

[TonsiTHe 4YMCIOBOM TOCHENOBATENIBHOCTH. 3aJaHUE IIOCIIEJOBATEIBHOCTH PEKYPPEHTHOU
dbopmyroit u popMyIoi N-To wiieHa.

Apudmerndeckas U reoMerpuyeckas nporpeccud. @opmyiiel N-ro wieHa apupMeTHUECKOH U
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHre uieHOB apu(pMETHYECKOH U TEeOMETPUUYECKOW Mporpeccuid TOYKaMH Ha
KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 AKCIOHEHUIUAIbHBINA POCT. CII0KHbBIE MPOLIEHTHI.

IINIAHUPYEMBIE PE3VJIIBTATbBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaTbl OCBOCHHMsS IMPOrpaMMbl  y4eOHOro Kypca  «AmnreGpa»
XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

IMMPOABJICHUEM MHTEpPECA K MPOHIJIOMY M HACTOAIICMY pOCCHﬁCKOﬁ MaTe€éMaTHKHU, ICHHOCTHBIM
OTHOLIEHMEM K JOCTH)KEHUSAM POCCHUMCKMX MAaT€MaTMKOB M POCCHUHCKONM MaTeMaTH4eCKOn
IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTHKEHHUM B IPYrHX HayKax U MPUKIATHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:



FOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEM TpakJaHMHA U peaiu3alid €ero Mpas,
IPEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PEIICHUM MPaKTUYECKHX 3aJad MaTeMaTUYeCKOu
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU IS YCIIEITHON MPOPECCHOHANBHON IEATEIPHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMECHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPUH OO0pa3oBaHUA U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHHE:

CIOCOOHOCTHIO K AMOIIMOHAIBHOMY U 3CTETHUYECKOMY BOCIIPHUSATHIO MAaTEMAaTUUECKHX O0BEKTOB,
3aJia4, pelIeHU, pacCyXACHHUM, YMEHUIO BHIETh MaTeMaTH4YECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAaIlel B JAEATeTbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MpelCTaBiIeHH 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHS YEJIOBEKa, NPHUPOJLI U O0OIIeCTBa, MOHUMAHUEM
MaTeMaTHUYeCKON HayKu Kak c(epbl 4YelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTHU JIJIsL Pa3BUTHUS [IUBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTYpOH Kak CpEICTBOM T[IO3HAHHWS MHUPA, OBIAJACHHEM MPOCTEUIINMH HaBBbIKAMU
MCCJIEI0BATENIbCKOM JIEATEIbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, (OpMHPOBAHNE KYJILTYPbI 310POBbS M 3MOIUOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKHWE 3HAHUS B MHTEPECaxX CBOETO 3/I0POBBS, BEIACHHUS
3710pOoBOro 00pasa >KH3HHU (30POBOE MHUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHATHM M OTHbIXA,
perynsapHas (u3nUeckass akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TMPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TAKOTO YK€ MpaBa APYroro 4YeaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIlMEe Ha NPUMEHEHHE MaTEeMaTHYECKUX 3HAHUW IS pelIeHus 3aaad B 00JiacTu
COXPAHHOCTH OKpYXKAIOUIEH cpebl, IMIAHUPOBAHUS IOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCJICJICTBUM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM IJI00aIBbHOTO XapaKTepa SKOJOTUUYECKUX
npo0JsieM U yTel UX pelieHus;

8) ajanTanusi K U3BMEHAIIUMCS YCJIOBHAM COUMATBHOM U NPUPOTHOM Cpebl:

TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHUSIX HEONPENEIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEU
KOMITIETEHTHOCTH 4e€pe3 MPaKTUUYECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JI0JIeH, MpUoOpeTaTh B COBMECTHOW JEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;

HEOOXOIUMOCThI0O B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM 4YHcle (HOPMYTHpPOBATh HJEH,
MOHSTHUS, THUIOTE3bI 00 OOBEKTAaX W SIBJICHUSX, B TOM YHCJIE€ paHee HEHU3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYAITHIO KaK
BBI30B, TPEOYIOMMI KOHTPMEp, KOPPEKTHPOBATh MPHUHHMAEMble pEIICHUS U JEeHCTBUS,
GbopMyIHUpPOBATh M OIIEHUBATH PUCKHU U TIOCIEICTBUSA, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBHUS

Ba3oBble JJoruueckue aeiicTBUA:



o BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBaTh CYIIECTBEHHBIM NpHU3HAK KiIacCU(UKALUKU, OCHOBAHUA [UIsi 000OLIeHUs u
CpPaBHEHHUS, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A;

o BOCHPUHUMATh, (POPMYIHpPOBaTH U MPeoOpPa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHULATeNIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

o BBISIBJISITH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEYHS B (akTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAsaratb KPUTCPUU IS BBIABICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

o JIeNlaTh BBIBOJBI C WCIOJB30BAHWEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U HHIYKTHBHBIX
YMO3aKIIOUEeHUH, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

o pa3buparh A0Ka3aTeIbCTBA MATEMATUYCCKUX YTBEPKIACHHUM (NIPSIMBIE M OT MPOTUBHOTO),
MIPOBOMTH CAMOCTOSTEIHFHO HECTIOKHBIC I0KA3aTEIhCTBA MATEMATUIECKUX (DaKTOB, BEICTPAUBATH
apryMeHTallll0, MPUBOJUTh MPUMEPHl M KOHTPHPUMEPHI, OOOCHOBBIBAaTH COOCTBEHHBIE
pacCyXIcHUS;

o BBIOMpaATh CIOCOO pemieHuss y4eOHOM 3amaun (CpaBHHUBATH HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOMANIMA € Y4ETOM CaMOCTOSTEIHHO BBIJEICHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBareibckue 1eiCTBUS:

o MCIIOJIb30BaTh BOMPOCH! KAaK UCCIICOBATEIBCKAN HHCTPYMEHT TIO3HAHUS, (DOPMYIHPOBATH
BOTIPOCHI, PUKCUPYIOIIHE TPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSITEIILHO YCTAHABIIUBATH HCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, aPT'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

o MPOBOJNTH IO CaMOCTOSITEIIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIA OSKCIICPUMEHT,
HEOOJIBIIIOE KCCIICIOBAHUE [0 YCTAHOBJIEHUIO OCOOCHHOCTEW MAaTeMaTH4eCKOro OO0BEKTa,
3aBHCUMOCTEH 00bEKTOB MEXK1Y COOOM;

o CaMOCTOSITEITEHO (POPMYIIMPOBATH OOOOIICHHS M BBIBOIBI ITO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

o MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIBUTATH MPEAIIOIOKCHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanmeii:

o BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh MHGOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX AJIs
pelleHus 3a1a4H;

o BBIOMpaTh, aHAIM3UPOBATH, CHCTEMATH3UPOBATH M HWHTEPIPETHPOBATH WHOOPMAIIHIO
Pa3TUYHBIX BHJIOB ¥ (JOPM IMPEICTABICHUS;

o BBIOMpaTh QopMy mpeAcTaBlieHUs MHPOPMAIUN U WITIOCTPUPOBATH pellaeMble 3a7aun
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

o OIICHWBATh HAJIEKHOCTh WH(POPMAIIMH IO KPUTECPHUSM, NMPEATOKCHHBIM YUUTEIEM HIIN
c(hOPMYJIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ 1€ CTBHUS:

o BOCIPHHHUMATH U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBHUH C YCIOBUSMHU W IICIISIMH
OOmIeHMS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX W IMHCHMEHHBIX
TEKCTax, AaBaTh MOSCHEHUS 110 X0y PEIIeHHs 3a/]aui, KOMMEHTHPOBATh MOTYYSHHBIN PE3yIbTaT;

o B X0/ OOCYXKICHHSI 33J]aBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOH TEMBbI, TPOOJIEMBI,
pelraeMoi 3a/1auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IMOWCK PEIICHHS, COMOCTABISATh CBOU
CYXKICHHS C CYXKIEHUSMHU IPYTMX YYaCTHUKOB JMajora, oOHapyKHBaTh Pa3iHude U CXOJICTBO
MO3UIUH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;



o NPEJCTABIATh PE3YIbTAaThl PEHICHUS 3a/a4M, SKCIIEPHUMEHTa, MCCIEeIOBaHMSA, MPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BHICTYIUICHHUS C YIETOM 3ajay MPE3ECHTALUU U OCOOCHHOCTEN
ayJUTOPUH;

o MMOHUMATh U MCIOJIH30BaTh MPEUMYIIIECTBA KOMaHTHOW U WHIMBUIYaIbHOU PabOTHI MpH
pelIeHnr y4eOHbIX MaTEMaTHYECKHUX 3a]1aY;

o MPUHUMATDH 11€JIb COBMECTHOH AeATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pactpenenaTh BUIAbl padoT, JOrOBapUBaTHCS, 00CYKAATh MPOLECC U Pe3yIbTaT PadOTHI,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

. y4acTBOBAaTh B TPYNIOBBIX (hopmax paboOThI (00CYX AeHUS, OOMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI M JIPYTHE), BBHIMOJIHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOU JICHCTBHS C
OpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJibHbIe yueOHbIe 1eiicTBUS

Camoopranusauus:

o CaMOCTOSITENILHO COCTABIIATh IJIaH, aITOPUTM PELICHUS 3a1a4u (MU €ro YacTh), BHIOMpATh
crocod pemieHuss C Y4ETOM HMEIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH()OPMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

o BJIAJIETh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS MPOLECCa M Pe3ylibTaTa pPEHICHUs
MaTeMaTHYeCKOM 3aa49H;

o MPEeIBUIIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTH IpPU PEUICHHH 3aJa4d, BHOCUTH
KOPPEKTUBBl B JEATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSTENbCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

o OILICHUBATh COOTBETCTBHME pe3yJibTaTa AEATEIbHOCTH IMOCTABICHHOW LIETH M YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WIIM HEJJOCTUKEHHUS 1EJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

INMPEIMETHBIE PE3YJIBTATHBI

K xoniy o0y4ueHus B 7 kjacce o0y4Jarouuics MoyquT CICAYIONTUE TPEIMETHBIC PE3YIbTATHI:

Yucsia v BLIYUCICHUSA

BreimonHsaTe, coderas YCTHbIE M TIMCBMEHHBIE TPUEMBI, apuMeTHUecKue IEHCTBUS C
panMoOHaIbHBIMH YHCIAMHU.

Haxoauth 3HaueHUs YUCIOBBIX BBIPAKEHUN, TPUMEHSATh PA3HOOOpPA3HBIE CIIOCOOBI U MIPUEMBI
BBIUMCJICHUS] 3HAYEHWI APOOHBIX BBIPAXKEHUU, COAEPKAIIUX OOBIKHOBEHHBIE U JIECATUYHBIC
Jpoowu.

[TepexoauTh OT OJIHOM (OPMBI 3aMUCH YKCEN K Apyroi (mpeodpa3oBeIBaTh AECATUYHYIO APOOH
B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JECCATUYHYIO, B YACTHOCTH B OCCKOHEYHYIO JECATUUHYIO
IpOOB).

CpaBHUBATH U yIIOPSAI0YUBATH PAIIMOHATBHBIE YHCTIA.

OKpyriaTh yncia.

BBITIONHATE TPUKUIKY W OICHKY pe3yJabTaTa BBIYHCICHHWH, OIEHKY 3HAYEHWH YHCIIOBBIX
BBIpKEHUU. BBIMOTHATH AEHCTBUA CO CTENEHSIMU C HATypajIbHBIMHU MOKA3aTESAMH.

[IpuMeHATh MPU3HAKU JETMMOCTH, PA3I0KEHHE Ha MHOKUTETN HATypaTbHBIX YUCE.

Pemiate nmpakTHKO-OPUEHTUPOBAHHBIE 3a/Jaud, CBS3aHHbIE C OTHOIICHHUEM BEJIMYMH,
MPOTOPIIMOHAIIBHOCTHIO BETTUYHMH, TPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTATHl PEIICHUS 3a/1a4
¢ Y4ETOM OTrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

AJiredpanyecKkue BbIpasKeHUs1



Hcnonb30BaTh anreOpandecKkyrd TEPMUHOJOTHIO M CHMBOJIMKY, NPHUMEHSATh €€ B Ipolecce
OCBOCHMS y4eOHOr0 MaTepuania.

Haxonute 3HaueHms1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BeinonHATe npeoOpazoBaHMs LEJIOT0 BBIPAXKEHUS B MHOIOWIEH IPUBEAEHUEM IOJO0OHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBINOIHATE YMHOKEHUE OAHOWIEHA HA MHOTOYICH U MHOIOWIEHA HA MHOT'OYJICH, IPUMEHATH
(dbopMyIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3l0KEeHHE MHOIOWIEHOB HA MHOYKHUTEH C MOMOLIbIO BHIHECEHUS 3a CKOOKH
o0IIero MHOMHUTENS, TPYNIHPOBKH CIIATa€MbIX, TMPUMEHEHUS (OPMYIT COKPAIIEHHOTO
YMHOXEHHUS.

[TpumeHsTh peoOpa3oBaHUsT MHOTOWICHOB JISl PELICHUS pa3IMYHBIX 3a/1a4 M3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEaJIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW € HAaTypaJbHBIMU IOKAa3aTeIsIMU ISl MpeoOpa3oBaHUs
BBIPKEHUM.

YpaBHeHHUs M HEpaABEHCTBA

Pemarb JsMHEHHBIE ypaBHEHHMS C OJHOM IIE€PEMEHHOH, NpUMEHAsA IpaBWiIa Iepexofa oOT
HUCXOJIHOTO YpaBHEHHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIAETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumensTH rpaduyeckre METOIbI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupars mpuMepsl Hap 4ucCell, SBJSAIOIIUXCS pPElIEHHEM JHMHEHHOro ypaBHEHMs C JBYMs
IIEPEMEHHBIMM.

Crpouth B KOOPJMHATHOM MJIOCKOCTU IrpaUK JIMHEHHOIO ypaBHEHHUS C ABYMS [I€PEMEHHBIMH,
HOJIB3YACh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUST yPAaBHEHUSI.

Pemars cucreMbl IByX JIMHEHHBIX YpPaBHEHUH C JBYMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiTh U pelaTh JMHENHOE YpaBHEHNE WIIM CUCTEMY JIMHENHBIX YPAaBHEHUH 10 YCIOBUIO
3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M ITOJYYEHHBIN pe3ysbTar.

DOyHKIUH

N300pakath Ha KOOPJIMHATHOW MPSAMOW TOUYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOPJMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3a[IMCHIBATh YUCIIOBBIE IPOMEKYTKH HA alNreOpanyeckoM si3bIKe.

OtmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKU IO 3a/laHHBIM KOOpJMHATaM, CTPOUThH Tpapuku
AUHEeHHBIX QyHKIMH. CTpouTsh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIIBI0 (YHKIUN M3BECTHBIE 3aBUCUMOCTU MEXIY BEIMYMHAMU: CKOPOCTD,
BpEMsl, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTh, TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne QyHKIIUYU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii crmocod mNpencTaBleHUs M aHanM3a HMHGQOpMAIMM, W3BIEKaTh U
MHTEPIPETUPOBATh MHPOPMALIHIO U3 TPapUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.

K koH1y 00ydeHus B 8 kacce 00yJaromuiics MoiyyuT CiaeIyloNnue NpeIMeTHbIe Pe3yIbTaThl:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayalbHbIE MPEACTABIECHUS O MHOXKECTBE JACUCTBUTEIBHBIX 4YHMCEN MJIs
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENBbHBIE YHCIIA TOYKAMU Ha
KOOPJAMHATHOU IIPSIMOM.

[TpumeHsTh MOoHATHE apu(pMETHUYECKOr0 KBaJpaTHOIO KOPHs, HaXOJUTh KBaJpaTHbIE KOPHHU,
UCTIONB3Yysl TPH HEOOXOIUMOCTH KaJbKYJSATOP, BBIIOJHATH NPeoOpa3oBaHMs BBIPAKEHHIA,
CoJIepXKalIX KBapaTHbIe KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonb30Bath 3amucy OONBIIMX M MaJIBIX YMCEI C IOMOIIBIO JECATUYHBIX Apo0eit U cTeneHen
gucina 10.

Auredpanyeckne BbIPaKeHHU S
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[TprMeHSTH MOHATHE CTEIICHH C LIEJIBIM II0Ka3aTeleM, BBIIOJIHATH TPeoOpa3oBaHus BEIpAXKEHUH,
COJZIEpKalINX CTEIEHU C LENIbIM IIOKa3aTEIIEM.

BhINONHATE TOX/IECTBEHHBIE TPE0OPa30BaHUs PALIIOHAIBHBIX BBIPAKCHUN Ha OCHOBE MPABHII
JeMCcTBUI HAJl MHOTOYJIEHAMH U alnredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh npeoOpazoBaHMsl BBIPAKEHUH Ul PELICHMs pa3iMyHbIX 3a/7a4 M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 pEeaIbHON IPAKTHKHU.

YpaBHeHus1 1 HEPABEHCTBA

PemaTs nuHelHbIe, KBaJpaTHbIE YPAaBHEHUS U PallMOHAIbHBIE YPABHEHUS, CBOJAIIMECS K HUM,
CUCTEMBI IBYX YPABHEHHH C JBYMs IEPEMECHHBIMU.

[IpoBOIUTE HpPOCTEUIINE HCCIEAOBAHUSA YPAaBHEHHMM M CUCTEM YpPaBHEHUH, B TOM 4YHCIE C
IpUMEHEHHEM IrpaduyecKuX MpeicTaBlIeH!H (YCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YpaBHEHUH pEIlIEHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[Tepexoauthb OT ClIOBECHOM (OPMYIMPOBKH 3a7auM K €€ aaredpandeckoil MoJenu ¢ MOMOILBIO
COCTaBJICHUS] YpPAaBHEHUS WM CHUCTEMbl ypaBHEHUH, UHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayy IOJIy4CHHBIN pe3yibTar.

[IpuMeHsTh CBOWCTBA YHMCIIOBBIX HEPABEHCTB JJIi CPABHEHMsSI, OLCHKU, pELIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEpeMEHHOM M MX CHCTEMBbl, JaBaTh TIpadUUYECKyl0 HIUTIOCTPALIUIO
MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh U HMCNONB30BATh (PYHKIMOHAIbHBIE MOHATHUS U SI3bIK (TEPMUHBI, CUMBOJIMYECKUE
0003HaueHMsT), ONIPENENATh 3HaUeHHE (PYHKIMH 110 3HAYEHUIO apryMeHTa, OIpeelsiTh CBOWCTBA
dyHKIHMH 110 e€ rpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKLIUN BUA:

y =k/X, y = X2,y = X3,y = |X|, Y = VX, OIIHCHIBATH CBOMCTBA YNCIOBOIl HYHKIHH IO e rpaduKy.

K koH1y 00ydeHus B 9 kiaacce 00yJaromuiics MOIyyuT CiIeIyIoNue MpeIMETHbIE Pe3ybTaThl:

Yuciia ¥ BbIYHMCIECHUSA

CpaBHUBATH U YIOPAOYNBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BoinonusaTe apudmernyeckue OEHCTBUS C pallMOHAJIbHBIMU UYHCIAMM, COYETasl YCTHBIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUNCIICHUS] C UPPALMOHAIBHBIMU YU CIAMHU.

HaxonuTe 3HadyeHMs] cTeneHed C IeNbIMM MOKa3aTelsiMH M KOPHEW, BBIUMCIATH 3HAUYECHHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyrisTh AEUCTBUTEIbHBIE YUCIIA, BBHIIOIHATH MPUKUAKY PE3yibTaTa BBIYMCIECHUHN, OLIEHKY
YHCIJIOBBIX BBIPA)KEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHbIE U KBaJlpaTHbIE YPAaBHEHHs, YPaBHEHMS, CBOAAIIMECS K HUM, IIPOCTEHIINE
JIpOOHO-paLlMOHANIbHBIE YPaBHEHHUS.

Pemarb cuctemsbl IBYX JIMHEWHBIX YPaBHEHMHM C JBYMsS INEPEMEHHBIMH M CHCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OHO YpaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemate TekcTOBBIE 3aaun anreOpanyeckuM CIiocoOOM C MOMOIIbIO COCTABICHHS YPaBHEHUS
WJIM CUCTEMBI IBYX YpaBHEHUH C IByMs IEPEMEHHBIMH.

ITpoBoauTh IpOCTEHIINE HCCIEAOBAHHUS YPAaBHEHUN M CUCTEM YPAaBHEHMH, B TOM YHCIE C
pUMEHEHHEM IpaduuecKiX NpeCTaBlIeHNH (YCTaHABINBATh, UMEET JIM YpaBHEHUE WK CHCTEMA
YPaBHEHHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemars nuHeliHbIe HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, U300paKaTh pPellleHuEe HEPABEHCTB
Ha YMCJIOBOM MPAMOMH, 3alMChIBAaTh PELIEHUE C TOMOLIbIO0 CUMBOJIOB.
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PemaTts cuctembl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAaJIpPAaTHOE
HEPaBEHCTBO, N300pakaTh pEIEHHE CHUCTEMbl HEPAaBEHCTB Ha YMCIOBOH NpPSIMOM, 3alUCBIBATh
pelLIeHHE C [IOMOUIBIO CUMBOJIOB.

VMcnonb30BaTh HEpaBEeHCTBA NP PEIICHUH Pa3IMYHbIX 3a/1adu.

DOyHKUUHA

PacnozHaBaTh (yHKIMM M3ydyeHHbIX BUAOB. [lOKa3pIBaTh CXEMaTHYECKH PACIIOJIOKEHHE Ha
KOOPJMHATHOM IIOCKOCTH TpadukoB Gpynkumid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HaUYeHHi1 KO>DDUIHEHTOB, ONMUCHIBATH CBOMACTBA
byHKINH.

CrpouTts 1 1300paxaTb CXeMaTU4eCKU rpad UKy KBaApaTUIHbIX (PYHKIUI, ONUCHIBATh CBOMCTBA
KBaJPaTHYHBIX (GYHKLUH 110 UX rpaduxam.

Pacnio3HaBaTh KBaapaTHuHyl (yHKIMIO 1O (opMyse, MPUBOAUTH IMPUMEPHI KBaJApaTUUYHBIX
GyHKIMH U3 peabHOW KU3HH, GU3UKU, TEOMETPUH.

YucJioBbIE MOCJI€10BATEIbHOCTH U NPOrPeccHu

Pacno3naBare apu(METHUECKYI0 W TEOMETPHUYECKYIO INPOTPECCHH IPH pa3HBIX CIIOCO0ax
3aJlaHus.

BEBIMONHATE BBIYMCIEHUS C UCMONB30BaHUEM (GOpPMYNIT N-TO 4jleHa apuPMETHYECKOH U
reOMEeTPUYECKOM porpeccuii, CyMMbI NEPBBIX N UIECHOB.

N300paxarh 4ieHbl NOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPIMHATHON IJIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YHUCIOBBIMU IOCJIEOBATEIILHOCTAMHU, B TOM YHCIE 3a7a4dl U3
peaIbHOM >KM3HM (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUI).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

12

KounyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0BPA30BATEILHBIC
padoTbI padoThbI pecypebi
1 Yucia v BerunciieHusa. PanmmonansHbIe o5 1 bu6nmorexa LIOK
qucia https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
2 AJIreOpantecKe BHIpaKeHHA 25 1 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
3 PABHCHNS 1 HCPABCHCTBA 26 . https://m.edsoo.ru/7f415b90
bubnmorexa LIOK
4 Koopaunarer i rpaduicu. ymicin 20 1 https://m.edso0.ru/7f415b90
bubmmoteka IIOK
S [osropenme i 0bodmennue 6 1 https://m.edsoo.ru/7f415b90
OBHLIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m S——— Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06pa30BATETBHbIC
padoThI padoThI pecypch
1 Yucna u Beruncienus. KBagparueie 15 Bbu6moteka [IOK
KOPHHU https://m.edsoo.ru/7f417af8
2 Uucna u Berauciienns. CTEICHb ¢ LEIbIM 7 bubnunoreka LIOK
HOKa3aTeyeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BbIpaKCHUS. 5 1 bubnnorexa [JOK
KBanparHbiii TpéxwieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubmmoreka [JOK
AnreOpanueckas Apo0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubmuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.edso0.ru/7f417af8
bu6nunorexa LIOK
8 PyHKuuH. OCHOBHEIE NOHATHS 5 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
o Dymximn. ucrosie Gymicm o https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
10 TosTopenne 1 obodwmenHe 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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

9 KJIACC (pearuzyemcs c 01.09.2025)
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KosnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K n (undgposBbie)
n/n NMPOrpaMmblI Bcero Oﬁﬂ TPOILHBIE %aKTquCKHe o0pa3oBaTte/ibHbIE
padoThbI padoTbI pecypeb
1 Yucna v BeiunciieHus. JleiCTBUTENbHBIE 9 bubmmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
2 YpaBHEHHUS U1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edso0.ru/7§419d08
bu6nmorexa LIOK
> Dynxunn 16 . https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
6 YucioBble MOCIEN0BATEIBHOCTH 15 1 hitps://m.eds00.ru/7£419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3AIUS 18 1 bubnmorexa LIOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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Mopnyas «I'eomeTpus»
MOSACHUTEJIBHAS 3AITUCKA

['eomeTpus Kak OIMH U3 OCHOBHBIX Pa3JI€JI0B IIKOJIbHOM MaTEMAaTUKH, UMEIOIIUNA CBOEH LIEIIBIO
o0ecreynTh N3y4eHne CBOMCTB U pa3MepoB QUTYp, UX OTHOLICHUN M B3aUMHOE PACIIONIOKEHHE,
ONUPAETCS HA JOTUYECKYIO, 10KA3aTENbHYIO JIUHUIO. [[eHHOCTh U3ydyeHHsI TEOMETPUU Ha YPOBHE
OCHOBHOTO 001Iero oOpa3oBaHUsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUICS YYUTCS MPOBOAUTH
JIOKa3aTelIbHbIE PACCYXACHUS, CTPOUTH JIOTMUECKHE YMO3AKIIFOUEHMS, JOKa3blBaThb HCTUHHbIC
YTBEPKJICHHS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, TPOBOJIUTH PACCYKACHUS «OT IPOTUBHOTOY,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, POPMYIHPOBATH OOPATHBIE YTBEPKIACHHUSI.

BTopoil nenplo M3y4eHUS I€OMETPUM SABIISICTCS HCIIOIb30BAHME €€ KaK MHCTPYMEHTA IIPU
PELIEHNH KaK MaTEMAaTUYECKUX, TaK U IPAKTUYECKUX 3a7a4, BCTPEUAIOIINXCS B PEAIbHOM KU3HH.
OOyyaromuiicst T0JKEH HAy4dUThCSl ONPEAENIUTh F€OMETPUUECKYI0 (QUrypy, ONucaTh CIOBaMU
JTaHHBIA 4epTEX UITU PUCYHOK, HAWTH TUIOIIAb 3eMEIHHOIO YUacTKa, PACCUUTATh HEOOXOAUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOensi Wi TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS JIUHUSA B M3ydyeHuu reoMerpuu. [lpu pemenun 3agau
IIPAKTUYECKOI0 XapakTepa 00y4aroluics yUYUTCs CTPOUTh MAaTEMaTUYECKUE MOJENN PEeaIbHbIX
JKU3HEHHBIX CUTYyallud, MPOBOJUTH BBIUMCICHUS U OLEHUBATh aJEKBATHOCTH IOJYyYEHHOIO
pe3yJibTara.

KpaitHe BakHO TNOMYEPKHUBATH CBSI3U TEOMETPUU C APYTUMHU YYEOHBIMH TpEAMETaMU,
MOTHUBUPOBaTh  HCIOJB30BaTh  ONPENEJICHUS TIEOMETPUUYECKHMX (QUIyp U IOHATHUH,
JEMOHCTPHUPOBATh MPUMEHEHUE TOTYyYCHHBIX YMEHUH B (U3MKE U TEXHHUKE. DTH CBsI3U Hanbouee
SPKO BUAHBI B TeMax «BekTopbl», « TpUroHoMeTpruecKrue COOTHOIIEHU», «MeTo1 KOOpAUHATY
u «Teopema ITucdaropay.

Y4eOubiii kypc «['eoMeTpus» BKIIOYACT CICAYIONINE OCHOBHBIC pa3/ieibl COACPKAHMUS:
«['eomerpuueckre GUTypsl B WX CBOMCTBay, «l3MepeHHEe TE€OMETPHUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBHKEHUS  MIOCKOCTHY,
«[IpeobpazoBanus mo100us».

Ha usyuenue yuebHOro Kypca «l'eomerpusi» otBoautcst 204 daca: B 7 kinacce — 68 gacoB (2
yaca B Hellelr), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

HavanpHbele monATHs reomerpuu. Touka, mpsimas, OTpPE30K, Jyd. Yroia. Buael yrios.
BeprukanbHele M cMeXHBIE yribl. buccexkrtpuca yrima. JlomaHas, MHOrOyrojbHUK.
[TapaienpHOCTh M NEPIEHIUKYISAPHOCTD MPSIMBIX.

Cummerpuunblie ¢purypsl. OCHOBHBIE CBOMCTBa 0ceBOil cummeTpuu. Ilpumepsl cumMmmerpun B
OKPY’KaOIIEM MHUDE.

OcHOBHBIE IOCTPOEHUS C IOMOIIBIO LIUPKYJSA M JIMHEHKH. TpeyronbHUK. BricoTa, MenuaHa,
OuccekTpuca, UX CBOMCTBA.

PaBHOOeApeHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKHU. HepaBeHCTBO TpeyronbHUKA.

CoiicTBa W TpU3HAKU paBHOOEOPEHHOro TpeyroibHuUKa. Ilpu3Haku  paBeHCTBa
TPEYTOJIbHUKOB.

CaolicTBa 1 MpU3HAKU NMapajljieNbHbIX NpsAMbIX. CymMMma yIiioB TpeyrojibHuKa. BHenrHue yribl
TPEYroJIbHUKA.
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[TpsimoyronbHbI  TpeyroibHUK. CBONHCTBO MEAMAHBI NPSIMOYTOJBHOTO TPEYTrOJbHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBa NIPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[TpstMOyToNbHBIN TPEYroJIbHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJIbHHKA, HEPABEHCTBO O UIMHE JIOMAHOM,
Teopema o OoblIeM yrie u 0oiblleil CTOpoHe TpeyroapHuKa. IleprneHanKysp 1 HaKIOHHAs.

I'eomeTrpryeckoe MecTo TOYEK. buccekTpuca yria U CepequHHBIA NEPIEHANKYISAP K OTPE3KY
KAaK T€OMETPUYECKHE MECTA TOYEK.

OKpy’>KHOCTB M KPYT, XOpZa U IUaMeTp, UX CBOMCTBA. B3auMHOE pacnonokeHue OKpyKHOCTH
u npsamoii. KacarenbHas u cexyas K okpykHocTU. OKpy»XHOCTb, BIIMCaHHasi B yroil. Brincannas
Y ONIMCaHHAasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. Ilapamrenorpamm, €ro mnpu3Hakd M CBOWMCTBA. YacTHbIE Ciydau
napaiesiorpaMMoB (TIPSIMOYTOJIBHUK, POoMO, KBaJpaT), UX HpPU3HAKU U cBoiicTBa. Tpanmenws,
paBHOOOKas Tpamnenwsi, e€ cBoiicTBa U npu3Haky. [IpsaMoyronpHas Tpanemnus.

Meton ynsoenus menuanbl. LlenTpanpHas cummerpusa. Teopema daneca u Teopema o
IIPONOPLUMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYrojabHUKA U Tpaneuuu. LleHTp Macc TpeyrosibHuKa.

[Tomobue TpeyroapbHUKOB, KOdpduimeHnt moaodus. Ilpu3Haku nomo0Us TPEYroIbHUKOB.
[TpumeHeHne Nog00Ms IPU PELICHUH IPAKTUYECKUX 3a/1a4.

CaoiicTBa miow@aae reomerpudyeckux ¢uryp. @opmynbl i IUIOMIATM TPEYTrOJbHUKA,
napaenorpaMma, pomoa u tpanenuu. OTHOIIEHHE TUIOIIAAe NOJOOHBIX (GUTYD.

Brrancnenue miomnianeil TpeyroibHUKOB B MHOTOYTOJIBHIKOB Ha KJIETYaTO Oymare.

Teopema IIudaropa. [Ipumenenue Teopemsl [ludaropa npu perieHun npakTHUECKUX 3ajau.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yrja HpsMOYroJIbHOrO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrnimcanHble ¥ IEHTpaJIbHBIE YIUIBI, YTOJ MEKy KACATEIbHON U XOPAOU. Y TIIBI MEXKY XOpJAaMHU
U CeKylMMH. BrnucaHHble ¥ onucaHHBIE YETBIPEXYTOJIbHUKU. B3anMHOE pacnoioKeHUe IBYX
okpyxkHocTel. Kacanue okpyxxHocrend. O0IIHe KacaTeIbHbIE K IByM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TaresHc yriioB ot 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
DopMyIbI IPUBEICHUS.

Pemenne TpeyronpHuKoB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB. PellleHre npakTHUeCKuX
3a/1a4 C UCIMOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nonodus. Ilogobre cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 MpOU3BEAECHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, anmuHa (MOAyNb) BEKTOpa, COHAINpPABJICHHBIE BEKTOPBI, IMPOTHUBOIOJIOXKHO
HaIpaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALMH Hal
BeKTOpaMHu. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaThl BeKTOpa.
CxkansipHO€E ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /Il HAX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbI KOOpAUMHATHI Ha MJIOCKOCTH. Y PAaBHEHUS MPSIMON M OKPYKHOCTH B KOOpJMHATaXx,
NepecedeHre OKPYKHOCTEN U NPSIMbIX. METO KOOPAMHAT U €r0 IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJNBHUKH. J[JIMHA OKpyXHOCTH. ['pagycHass U paauaHHas Mepa yria,
BBIUNCJIEHHUE JUIMH OyT OKpykHOCTe!. [Tnomane kpyra, cektopa, CerMeHra.

JIBuKeHMs TJIOCKOCTH W BHYTPEHHUE CUMMETpUU (GUryp (3j€eMEeHTapHbI€ MPEICTaBICHUS).
[TapayienpHslil nepeHoc. 1loBopor.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHUS IporpamMmbl ydeOHOro Kkypca «l'eomeTpusi»
XapaKTEepU3yOTCS:

1) naTpuoTHYecKoe BOCIINTAHKE:

IIPOSIBJIIEHUEM MHTEpPECca K IIPOLUUIOMY M HACTOSALIEMY POCCHHCKON MAaT€MaTHUKHU, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHKECHHSM POCCUHCKMX MAaTEeMaTUKOB M POCCUHUCKOW MaTeMaTU4YeCKOU
IIKOJIbI, K UCIIOJb30BAHUIO ATUX JIOCTHKEHUH B IPYTUX HAayKax M MPUKIATHBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEM TIpax<JaHWHA M pealu3allii ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTUYECKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3IHYHBIX CTPYKTYP,
SBJICHUH, MPOLEAYp TPakJaHCKOro o0IecTBa (Hampumep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3TUYECKUX IPOOJEM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOIO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE€ B PCELICHUM IPAKTUYECKUX 3alad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMAaTUYECKOro 00pa30BaHUS HA NPOTSHKEHUU BCEl
XKHU3HU Ul YCHELHON NpodecCHOHaIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHMEM WHIUBUAYAIbHOM TpaeKTOPUU OOpa3oBaHUS U
KU3HEHHBIX IUIAHOB € YYETOM JIMUHBIX HUHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K HMOIMOHAIBHOMY U O3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHYeCKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKIeHUMN, YMEHUIO BUJETh MaTEMaTUYECKNE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUSA:

OpUEHTAlMe B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4yHBIX MpPEICTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJOBEKa, MPHUPOAbBI U O0OIIeCTBa, NOHUMaHUEM
MaTeMaTHYeCKOM HayKu Kak c@epbl YelOBEYECKOW JesTeIbHOCTH, ATAlOB €€ pa3BUTHUS U
3HAUMMOCTH /ISl Pa3BUTUS LIMBUIIU3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEeMaTHKU U MaTeMaTH4eCKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
HCCIIE0BATENIBCKON IEATEIIbHOCTH;

6) pusnyeckoe BocniuTanue, GopMHpPOBaHHME KYJBTYPBI 310POBbSI U IMOLHMOHAJILHOIO
Os1aronosyqusi:

TOTOBHOCTBIO IIPUMEHATHh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS, BEICHUS
3I0pOBOro 00pasa >KM3HH (340pPOBOE MUTaHME, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
peryisipHas ¢pu3znyecKass aKTUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, IPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTallel Ha NpUMEHEHHWE MaTeMaTMYeCKHUX 3HAHUU JUIs pelleHus 3agad B 00JacTH
COXPaHHOCTH OKpYXKaloIleW cpefbl, MIaHUPOBAaHUS IIOCTYIIKOB M OLIEHKM HX BO3MOYKHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JeM U myTel ux pereHus;

8) ajanTanust K HN3MEHAOIUMCS YCJI0BUAM COLMATBHOM M IPUPOJAHOM Cpeabl:
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TFOTOBHOCTBIO K JICUCTBUSIM B YCIIOBUAX HEOIPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTHUYECKYIO ACATEIBbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITA IPYTHX;

HEOO0X0MMOCTRIO B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHcie (OPMYIHPOBATH HICH,
HOHATHS, TMIIOTE3bl 00 00OBEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
(GopMynHMpOBaTh U OLIEHUBATh PUCKHU U MOCIIEACTBUS, YOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbI
ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBrhle Jioruueckue aeiicTBUA:

[ ] BBISIBJIATE U xapaKTepusoBaTL CYHIGCTBGHHBIG HpI/ISHaKI/I MAaTEMATHYCCKUX O6’I)CKTOB,
NOHATUH, OTHOIICHWHA MEXAY TMOHATHAMH, (OpPMYTUPOBATH ONPEACICHUS  TOHSATHA,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHU:A, KPUTEPHUHU IIPOBOAUMOI0O aHAIN3A,

e  BOCIPHUHHUMATH, (OPMYIUPOBATH M MPEOOPa3OBBIBATH CYKIEHUS: YTBEPAUTEIbHBIC H
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

L] BBIABIISITH MAaTECMAaTHUYCCKUC BaKOHOMepHOCTI/I, B3anMOCBJSI3HU U HpOTI/IBOpe‘-II/IH B (baKTax,
JaHHBIX, Ha6JIIOI[eHI/I$IX nu YTBep)KIleHI/ISIX, HpCIIJIaFaTI) KpI/ITepI/II/I JUUIA BBISIBJICHU A
3aKOHOMEPHOCTEH ¥ IIPOTUBOPECUHIA,

L] JAC€JIaThb BBIBOJIBI C HMCIIOJIb30BAaHHMEM 3aKOHOB JIOI'MKH, I[G)IYKTI/IBHI)IX U WHAYKTUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

e pa30uparh JOKa3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHU (IIpsIMbIE  OT MPOTHUBHOTO),
MIPOBOJIMTH CAMOCTOSTEIIHFHO HECTIOKHBIC I0KA3aTEIhCTBA MATEMATHIECKUX (DaKTOB, BEICTPAUBATH
apryMeHTallil0, TPHUBOJUTh MPUMEPHl M KOHTPHPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
pacCyXICHUS;

e BBIOMpaTh cmoco0 pemieHus y4eOHOM 3amadyn (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOMpaTh Hauboliee MOAXOMANIMA € Y4ETOM CaMOCTOSITENFHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBarebCckue AeMCTBYA.

®  HCIIOJIB30BAaTh BOIPOCHI KaK UCCIICIOBATEIILCKHI HMHCTPYMEHT TTO3HAHUS, (HOPMYJIUPOBATH
BOTIPOCHI, PUKCUPYIOIIHE TPOTUBOPEUHE, TIPOOIIEMY, CAMOCTOSTEIHLHO YCTaHABIIUBATH HCKOMOE 1
naHHoe, OPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

® MPOBOJUTH IO CAMOCTOSATEIHHO COCTABJICHHOMY IUIaHy HECJIOXKHBIA 3KCIICPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE 110 YCTAHOBJIEHHWIO OCOOCHHOCTEH MaTeMaTHYeCKOro OO0BEKTa,
3aBUCHUMOCTEN 00HEKTOB MEXIY COOOIA;

®  CaMOCTOATENBHO (hOPMYTHUPOBATH OOOOIIECHUS U BEIBOJIBI TI0 PE3YJIbTaTaM MPOBEIEHHOTO
HAOJTIOJICHUS, HCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

L] HpOFHOSI/IpOBaTI) BO3MOXXHOC paSBI/ITI/Ie HpOH@CC&, a TaKXX€ BBIIBUT'AaTh Hpe)IHOJ'IO}KeHI/ISI (6]
€ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Pabora ¢ nnopmanmeii:
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®  BBUIBIISITH HEAOCTATOUYHOCTh U M30BITOYHOCTH MH(OPMALINHU, JTAHHBIX, HECOOXOAUMBIX IS
peLIeHHS 3a]1a9u;

e BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(POPMALUIO
pas3InYHbIX BUAOB U (POPM IPEICTABICHUS;

e BbpIOMpaTh GopMy IpeAcTaBiIeHUS MHPOPMALUU U WIUTIOCTPUPOBAThH pelIacMble 3aJauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

®  OIICHMBATh HANEKHOCTh MH(POPMAIMM O KPUTEPHUSAM, NPEAJIOKEHHBIM YUYUTEIEM HIIU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

®  BOCIPUHHMMATH U (HOPMYITUPOBATH CYXKACHUS B COOTBETCTBHH C YCIOBUSIMH M LEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IOSICHEHUS 110 X0y PELIEeHUs 3a/1a4ul, KOMMEHTUPOBATh OJIY4YEHHBINH pe3ybTar;

e B X0Je 00CY)XJEHHUS 3a/laBaTh BOIIPOCHI MO0 CYLIECTBY OOCYKIAEMOW TEMBbI, IIPOOJIEMBI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJICH, HAICJICHHBIE HA TOWCK PEIICHUs, COMOCTABISATh CBOH
CYXJIEHUS C CYXXICHUSAMH JPYTrUX YYaCTHUKOB JManora, oOHapyXuBaTh pa3jinyMe U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

®  [PEICTaBIATh PE3YIbTaThl PEIICHUS 3a/lauM, 3KCIIEPUMEHTa, UCCIEeIOBaHMS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUICHHS € YUETOM 3a/a4 NPE3CHTALUU U OCOOCHHOCTEN
ayJIUTOPUH;

e [IOHMMAaThb U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYaJIbHONU pabOThl MpU
peleHnH y4yeOHbIX MaTeMaTUYEeCKUX 3ajiay;

® [PUHUMATH LIEIb COBMECTHOW IESTEIBHOCTH, IUIAHUPOBATH OPTaHU3ALMUIO0 COBMECTHOMN
paboThl, pacnpeaenaTh BUIbl padoT, JOroBapuBaThCs, 00CYKIaTh IPOLECC U PE3YIbTAT padOThI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

®  y4acTBOBAaTh B IPYIIOBBIX ¢opMax paboThl (00CyXkaeHNs, 0OMEH MHEHUSIMH, MO3TOBbIE
HITYpMBl M JPYyTUE), BBINOJHATH CBOIO 4YacTb pPabOThl W KOOPAMHUPOBATH CBOM JIEHCTBHS C
JNPYTUMH 4JI€HAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOEr0 BKJIaJa B OOIIMH TMPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHBIE 1eiCTBUSA

Camoopranusanus:

®  CaMOCTOSITEIHHO COCTABIISTH IJIaH, AITOPUTM PEIICHHUs 3a/1a4H (MU €T0 YacTh), BEIOUPATh
croco0 pemeHHst ¢ YY4ETOM HMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

e BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJS TMpOIlecca W pe3ylbTara perieHUs
MaTeMaTHYeCKOH 3aa4u;

® TIpeABUAETh TPYAHOCTH, KOTOpPBIE MOI'YT BO3HHUKHYTH [IPU PEIICHUHU 3a1a4Hd, BHOCUTH
KOPPEKTHUBBI B JCATCIBHOCTH Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, HaﬁjleHHBIX OI]_II/I6OK,
BBISIBJICHHBIX TPYJHOCTEH;

L OIICHUBATh COOTBCTCTBHUEC pPE3YyJIbTaTa ACATCIBHOCTU IIOCTaBJIEHHOH oeJin U yCIOBHAM,
00BACHSITH OPUYUHBI JOCTUKCHUA U HCAOCTHXKCHUSA LCJIN, HAXOOAUTH OIHI/I6Ky, AaBaThb OLICHKY
MPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHI1y 00yueHus B 7 kjiacce 00y4aroLUMiics MOIy4UT CIEAYIOUINE IPEIMETHBIE PE3YIbTaThI:
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PacrioznaBath  M3y4eHHBIE TEeOMETPUYECKHE (QUTYpBI, OMNpeneisaTh MX  B3aUMHOE
pacrnosoxeHue, n300paxkaTh reOMeTprUUecKre (PUTyphl, BHITOIHATD YEPTEKU MO YCIOBUIO 3aa4H.
W3mepsTh nUHEHBIE U YIIIOBbIE BEMYUHBI. Pemars 3a7aun Ha BBIYUCICHUE JIIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenate rpyOyr0 OICHKY JHMHEHHBIX W YIJIOBBIX BEIWYHH MPEIMETOB B PEATBHON >KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3TUX OOBEKTOB M0 MOPSJIKY BETHUUHBL.

CTpouTh 4epTex U K FT€OMETPUUECKUM 3a]ja4aM.

[Tonb30oBaTbcs NMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BaTh MPU3HAKA U CBOMCTBA
paBHOOCAPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 33]1a4.

[IpoBOINUTH TOTMUECKHUE PACCYKIECHHS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[lonb30oBaTbcs MpPU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEIUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTrOJbHUKA, B PpELICHUU
r€OMETPUUYECKHX 3a/1a4.

OnpenensaTh MapalieIbHOCTh HPSIMBIX C IMOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymasi. Onpeaenarb NapajyIeIbHOCTh MPSIMBIX C MTOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK
OJIHOU MPSIMOM 10 TOYEK APYroM mpsiMOil.

Pemiate 3amaun Ha kierTyaToi Oymare.

[IpoBOAWTHL BBIYMUCICHHUS U HAXOAUTh YHUCIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B
FEOMETPUUYECKHX 33/1a4aX C UCTIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yIJIOB, 00pa30BaHHBIX MPH NEPECEUCHHUH ABYX NapaUIeTbHBIX MPSAMBIX ceKyluel. Pemats
MPaKTUYECKHE 3a7]a4 Ha HAXO0XKJICHHUE YTIIOB.

Brnazserp moHsATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh OINpeNesaTh OUCCEKTPHUCY YIiia U
CEepEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUYEK.

@opMynMpPOBATH OMNPEACIICHUS] OKPY)KHOCTH U Kpyra, XOpJbl M JIUaMeTpa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHSTH 3T CBOWCTBA IIPU PELICHUH 3aa4.

BnageTs NOHATHEM ONKUCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTU, YMETh HAXOAUTH €€ LEHTP.
[Tonb30BaTbes (hakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYrOJIbHUKA NEPECeKaloTcs B OJHON
TOYKE, U O TOM, YTO CEpEIUHHBIE MEPIEHIUKYIISAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B
OJTHOM TOYKE.

Brnagetp DNOHATHMEM — KacaTeIbHOM K  OKPY)KHOCTH, IIOJIb30BAaThbCA  TEOPEMOH O
MEePIEHANKYJISIPHOCTH KacaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUsI.

[lonb30oBaTbcsl  MPOCTEMIIMMH  T€OMETPUYECKUMHU  HEPaBEHCTBAMM, IOHUMATh  HX
MPaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKH.

K xon1y o0y4yeHus B 8 kjiacce 00y4daromuiics MOTYIUT CIASAYIOMNUE MPEIMETHBIC PE3YIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, HMX OJJIEMEHTHI, MOJb30BATHCSA HX
CBOMCTBAaMH MPU PEIICHUH T€OMETPUIECKUX 3a]1a4.

[TpuMeHsTh CBOMCTBA TOUKH MEpPECEUEHUs] MEIUaH TPEYTrONbHHUKA (LIEHTPA MAcc) B PELICHUU
3a/ay.

Bnaners nouaTreM cpenHel JIMHUM TPEYTroJdbHUKA U Tpaneluu, IPUMEHSATh UX CBOWCTBA MPU
pemieHMM reomerpudyeckux 3amgad. llomp3oBaTeca  Teopemoit Paneca W TeopemMor O
MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEUICHUS TPAKTUYECKUX 3a]1ay.

[IpuMeHATh MPU3HAKY TTO00US TPEYTOJLHUKOB B PEIICHUH T€OMETPUUECKUX 3a1ad.

[Tonb3oBatbest TeopeMoit [ludaropa mist pereHus TeOMETPUIECKUX U MPAKTUYECKUX 3ajad.
CTpouTh MaTeMaTUYECKYIO MOJIETb B MPAKTHYECKUX 3a7adaX, CAMOCTOSTENHHO JIeTIaTh YePTEK U
HAaXO0JIUTh COOTBETCTBYIOIIUE JJIUHBI.

Brnagets mOHATHAMH CHHYCa, KOCHHYCA W TaHT€HCAa OCTPOTO yrila MPsSMOYrOJBHOTO
TpeyroyibHUKa. [101b30BaThCSA STUMU MOHATUSAMHU IS PEILICHUS MPAKTUYECKUX 3a/a4.
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Bbraucnare (pa3iuyHbIME CIIOCO0AMHM) TUIONIA/(b TPEYTOJIbHUKA M TUIOIIAAN MHOTOYTOJIBHBIX
¢buryp (mosb3ysch, rae HeEoOXOAUMO, KaIbKyJIsATOpoM). IIpuMeHSATh mosyueHHBIE yMEHHs B
IIPAKTUYECKUX 3a7auax.

BrnaneTs NOHATUSAMM BOMCAaHHOTO U LIEHTPAIBHOI'O YIJIa, HCIOIb30BATh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopAaMmu (CeKyIMMHM) U yIiie MeX1y KacaTeJIbHON U XOp/I0i IpU pelIeHnn
reOMEeTPUYECKUX 3a/1ay.

Brnagers NOHATHEM OIMCAHHOTO YETHIPEXYIOJbHUKA, IMPUMEHSITH CBOICTBA OINMCAHHOIO
YeThIPEXYTOJIbHUKA IIPU PEIICHUH 3a/1a4.

[TpyMeHSTDH MOTYy4YEHHbIE 3HAaHUS HAa PAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJEINIHN JUIs 3a/1a4
peasbHOM U3HU U IIPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHMS C IPUMEHEHHEM I0100us u
TPUTOHOMETPUH (TI0JIB3YSCh, I'7Ie HEOOXOIMMO, KAJIBKYISTOPOM).

K koHIly 00y4eHus B 9 kJjiacce 00yJaroLuiics MoyduT ClIeAYOUIIEe IPeIMETHbIE PE3YIIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUH OCTPBIX YTJIOB, HAXOJIUTH C MX TOMOIIBIO pa3IHYHBIC
3JIEMEHTHI TPSMOYTOJIBHOTO TPEYroJbHUKA («PEUIeHHe NPSIMOYIOJIbHBIX TpPEyroIbHUKOBY).
Haxoauts (¢ TOMOIIBIO KAIBKYJIATOPA) JUIMHBI U YTIIBI JAJIS1 HETAOJMMYHBIX 3HAUCHHH .

[Tonbp3oBatbes GopMynaMy NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKAECTBOM ISt
HAXOXKJCHHUS COOTHOIICHUI MEXy TPUTOHOMETPHUYECKIMH BETHUYNHAMHU.

Hcnonb30BaTh TEOPEMBbl CHHYCOB M KOCHMHYCOB JUI HAXOXKJIEHHs Pa3IUYHBIX 3JIEMEHTOB
TPEYrojibHUKA («pEIIeHUE TPEYTrOJbHUKOBY), MPUMEHATh HX IMPHU PEIICHUH T'e€OMETPHUYECKUX
3ajay.

Brnaners mousTHsiMH TipeoOpa3oBaHUSl MOAOOHS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. ITonp3zoBarbes cBOMCTBaMU 1101001s1 TPOU3BOJIBHBIX (DUTYp, YMETh BBIUMCIATH JJIMHBI U
HAXOJUTh YIJIbl y MOA0OHBIX Guryp. IIpuMeHsTh cBOMCTBAa MOJO0US B MPAKTHUECKUX 3aqadax.
YMeTh NpUBOAUTH NPUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[Tonp3oBaTbess TeopemMaMH O IPOU3BEACHUU OTPE3KOB XOpJ, O IPOU3BEACHUU OTPE3KOB
CEeKYIIHX, O KBajjpaTe KacaTelbHOM.

[Tonp30BaThCsl BEKTOPAMH, IIOHUMATh WX TEOMETPUIECKUN U (PU3HUECKUI CMBICT, IPUMEHSTh
UX B PEUICHUU TNeoMeTpUdecKux M (uszndeckux 3aaad. [IpuMeHSATH cKaasipHOE NMpPOM3BEACHUE
BEKTOPOB I HAXOXKACHUS UIMH U YTJIOB.

[Tonp30BaTbcss METOJOM KOOPAMHAT Ha IUIOCKOCTH, MPHUMEHATh €ro B PELICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners MOHATHSMHU NPaBUJIBHOTO MHOTOYTOJbHHKA, JJIUHBI OKPYXHOCTH, IJIMHBI JyTH
OKPYXKHOCTM M pPaJMaHHOM Mepbl YIJla, YMETh BBIYMCIATH IUIOIIAAh Kpyra M €ro 4acrem.
[TpuMeHSATH MOJTy4YeHHbIE YMEHHUS B IPAKTUUYECKUX 3a]1auax.

Haxomute ocu (WIM TEHTPHI) CHUMMETPHH (QUTYp, TPUMEHSATh JBW)KEHUS IUIOCKOCTH B
IOPOCTEHIINX CIydasX.

[TpyMeHsTh MOTy4YEeHHbIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJIENIHN JUIs 3a/1a4
peasbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHHMS C NPUMEHEHHEM Ioxo0us u
TPUTOHOMETPUUECKUX QYHKIHH (ITOJIB3YACH, II€ HEOOXOAUMO, KaIbKyIITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC
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KounyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BPA30BATETLHBIE
padoThbI padoThI pecypeb
L | Moot e g | Bumorea 110K
' P https://m.edsoo.ru/7f415e2e
T€OMETPUUYECKHUX BEIIMYUH
bu6mmoreka [IOK
2 TpeyrombHukH 22 . https://m.edsoo.ru/7f415e2e
3 [TapannenbHble TpsAMbIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh 1 KpyT. [ eomeTprueckue 14 1 bubnuotexa [JOK
HOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 Tostopenue, 0bobmeHue sHaHMi 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 0

I[TPOTPAMME



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

8 KJIACC
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KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypebi
N bubnuorexa [JOK
. HeThpexyrob i 12 . https://m.edsoo0.ru/7f417e18
2 EegﬁzMalgiﬂaii?{g; ZOTPZI‘;;(; o100HbIE 15 1 bubmorexa [TOK
poropn P - 11OA https://m.edsoo0.ru/7f417e18
TPEYrOJIbHUKU
3 peyTOmAOn 1 SHOTOYTOTX (i 14 ) Bubmoera LIOK
peyr T P https://m.edsoo0.ru/7f417e18
[Tnomaau nomgobHbIX puryp
4 Teopema [Tudaropa u Hauana 10 1 bubnuotexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 ONMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubnuoteka [JOK
KacarensHble kK okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubnuotexa [JOK
6 HosTopere, obodumenne snanmit 4 . https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



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

9 KJIACC (penuzyemcsa c 01.09.2025)
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KoanuyecTBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m S——— Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0Gpa3oBaTETbHbIC
padoTsI padoThI pecypesI
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [HOK
CHHYCOB. PellieHne TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
2 N oo & 10 1 buonuorexa LIOK
p https://m.edsoo.ru/7f41al2c
OKPYXKHOCTH
bu6mmoreka [IOK
3 Beiroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI K WHAThI Ha TUIOCKOCTHU 9 1 bubmiorexa LIOK
crapTo 0oPA ocKoc https://m.edsoo.ru/7f41al2c
. HIE)aBI/IJ:ILH;,E: rigroy;“oiiiHHKzl. Jmina . BuGmuorexa LJOK
OKRPYIHHOC OTaI> KPyTa. https://m.edsoo.ru/7f41al2c
Brruncnenue miomianeit
6 JIBMO>KEHUS TIIOCKOCTH 6 bubmorexa HOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, 7 5 bu6nmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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Moayab «BeposITHOCTB H CTATHCTHKA)
INOACHUTEJIbBHAS 3AIINCKA

B coBpemeHHOM LH(POBOM MUPE BEPOATHOCTh M CTATUCTHKA MPUOOPETAOT BCE OONBIIYIO
3HAYMMOCTb, KaK C TOUYKH 3PEHHS MPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIM B 0Opa30BaHUH,
HE00X0MMOM KaxkaoMy 4enoBeky. Bo3pacraer uucino npodeccuii, npu oBiIageHUH KOTOPBIMU
TpeOyeTcst xopormras ©0a30Basi MOATOTOBKAa B OOJACTH BEPOSTHOCTH W CTATHCTUKH, TakKas
HOJArOTOBKA Ba)KHA JUISI MPOAOJDKEHHMsT OOpa3oBaHUS M JJs YCHEUIHOH IpodecCHOHATIbHON
Kapbephbl.

Kaxxaplil 4esnoBeK MOCTOSHHO IPUHUMAET PEIIECHUS Ha OCHOBE MMEIOIIUXCS y HETO IaHHBIX.
A 111 000CHOBAaHHOTO MPUHATHUS PEIICHHS B YCIOBUSAX HEIOCTAaTKa WM M30BITKA WH(pOpMAIUU
HEOO0XO0JMMO B TOM YHCIE XOpOLIO CHOPMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTHYECKOE
MBILLUICHHUE.

VMIMeHHO 1O3TOMY OCTPO BCTala HEOOXOIUMOCTh c(OpMUPOBaTH Yy OOydYaIOUIMXCS
(YHKIIMOHAJIbHYIO T'PAMOTHOCTb, BKJIIOYAIONIYI0 B ce0S B KayecTBE HEOTbEMJIEMOM
COCTAaBJIAIOLICH yMEHHE BOCHPUHUMATb M KPUTHYECKH aHAIM3UPOBaTh HH(GOpPMAIHUIO,
NPECTAaBICHHYIO B PA3IMYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBINA XapaKTep MHOTUX PeaTbHbBIX
IIPOLIECCOB U 3aBUCUMOCTEM, TPOU3BOIUTD IPOCTEUIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMH IIPUHITUIIAMU COOpa, aHAIN3a U TIPEICTABICHUS
JAHHBIX W3 Pa3IMUYHBIX cdep *KU3HU oOlIecTBa W rocygapcTBa ImpuoOuiaeT oOydaroumxcs K
00IIeCTBEHHBIM UHTEpecaM. M3yueHne 0CHOB KOMOMHATOPUKH Pa3BUBAET HABBIKM OPTaHU3ALUU
nepebopa U mojacyéra yuciia BapuaHTOB, B TOM YMCIE B MPHUKIAIHBIX 3a/a4ax. 3HAKOMCTBO C
OCHOBaMH TeopuH rpadoB co3maér wmaremarwyeckuil ¢GyHAaMeHT s  (OPMHUPOBAHUS
KOMIIETEHIIMH B 001acTH MHPOPMATUKU U IM(PPOBBIX TexHOMOruH. [Ipy n3ydeHun CTaTUCTUKU U
BEPOSITHOCTH O0OTAIaOTCS TPEACTaBICHUS O0ydYaromUXCsl O COBPEMEHHOH KapTWHE MHUpa U
METO/Iax €ro HccieloBaHus, (OPMHUPYETCs NOHMMAaHHWE POJM CTATUCTUKU KaK HCTOYHUKA
COLIMAJILHO 3HAYMMOM MH(OPMALIMY U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIICHUSI.

B coorBeTcTBMM ¢ JaHHBIMH LEISMH B CTPYKType MporpamMMbl y4eOHOro Kypca
«BepoATHOCTP M CTATUCTHKA» OCHOBHOIO OOIIEro 00pa3oBaHMs BBIACIEHBI CIEAYIOIIUE
coJiepKaTeNbHO-MeToquueckre TuHun: «lIpeacrapienne JaHHBIX U ONUCATEIbHAs CTaTUCTHUKAY,
«BeposTHOCTEY, «D7eMEHTHl KOMOMHATOPUKW», «BBeneHnne B Teoputo rpadosy.

Conepxanne nuHuu «lIpencraBieHne MAaHHBIX M ONKMCATEIbHAs CTAaTHUCTHKA» CIIYKUT
OCHOBOI 111 (OPMHUPOBAHUS HABBIKOB pabOThl ¢ MH(OpPMALMEH: OT YTEHUs] U UHTEpIIpeTalun
uHpOpMallMY, TpEACTaBIEHHOW B Tabimulax, Ha JauarpaMMax M rpadukax, 10 cOopa,
MPEJICTaBICHUS] U aHAJIM3a JIaHHBIX C UCIOJIb30BaHUEM CTaTUCTHUECKUX XaPaKTEPUCTUK CPEIHUX
u pacceuBanus. PaboTast ¢ JaHHBIMM, O0ydYaroluecss ydaTcsl CUYMTHIBATH M MHTEPIPETHPOBATH
JTaHHbIE, BBIJBUTATh, ApIYMEHTHUPOBATh U KPUTHUKOBATH IPOCTEHIIINE TUIIOTE3bI, Pa3MBIIIATH HaJl
(dakTOpaMH, BbI3BIBAIOLIMMHM M3MEHYMBOCTb, U OIICHHMBATh UX BIUSHHE Ha paccMaTpUBaeMble
BEJIMYMHBI U MTPOLIECCHI.

WHTYyUTUBHOE  MpEACTaBICHME O  CIy4alHOM  M3MEHYMBOCTH,  HMCCIIEOBAHUE
3aKOHOMEPHOCTEN W TEHACHIMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM IUIsI M3YYEHHSI TEOPUU
BEPOATHOCTEW. boiplioe 3HaYeHHE MMEIOT INPAKTUYECKUE 3alaHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIESIMHU.

[ToHsiTHE BEpOSATHOCTH BBOAMTCS Kak Mepa MpaBlonoaodus ciydyaitHoro coobitus. Ilpu
M3YYEeHUU y4eOHOro Kypca o0ydaromuecs 3HaKOMATCS C MPOCTEHIINMH METOAaMH BbIYUCIICHUS
BEPOATHOCTEN B CIIy4allHbIX KCIEPUMEHTaX C PABHOBO3MOKHBIMH JIEMEHTAapPHBIMHU HCXOJ1aMH,
BEPOATHOCTHBIMU 3aKOHAMM, IMO3BOJISIOUIMMH CTaBUTh U peulaTh Oosiee CIIoKHbIE 3a1auu. B



26

y4eOHBIH KypC BXOJAT HayaldbHBIC MPEJCTABICHUS O CIy4YallHBIX BEJIMYMHAX M MX YHCIOBBIX
XapaKTePUCTHKAX.

B pamkax y4e0HOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO O0OYYarOMIMXCsl C MHOXECTBAMH U
OCHOBHBIMH OIEpalMsIMU HaJ] MHOXKECTBaMH, PAaCCMATPUBAIOTCS MPUMEPHI MPUMEHEHUs s
pelleHusT 3aa4, a TAaKKe HCIOJIb30BAHUS B APYTUX MATEMaTUYECKUX Kypcax M Y4eOHBIX
npeaMerax.

B 7-9 xnaccax n3zydaercs yueOHbI Kypc «BeposATHOCTh U CTaTUCTHKA», B KOTOPBIN BXOJAAT
pazznensl: «IIpeacraBneHue JaHHBIX M ONKCATENbHAS CTATUCTUKAY, «BeposTHOCTEY, «IeMEHTHI
KOMOMHATOPUKNY, «BBeeHne B Teopuio rpadoBy.

Ha u3ydenue yueOHoro kypca «BepossTHOCTh U cTaTUCTHKA» oTBoaUTCs 102 yaca: B 7 Kiacce
— 34 qaca (1 gac B Hezento), B 8 kinacce — 34 vaca (1 yac B Henento), B 9 knacce — 34 vaca (1 gac
B HEJIEIIO).

COJAEPKAHUE OBYYEHUA
7 KVIIACC

[IpencraBienue naHHBIX B BUJE TaOIUL], qUarpaMm, rpadukoB. 3anoaHeHue Tabaul, YTeHue
¥ TIOCTPOCHHE UAarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX ) M KPYToBbIX ). UTeHHE rpad)MKOB peanbHbIX
nporieccoB. M3Bneuenne nHGopmanum u3 1uarpamMm 1 TabJIuLl, KCII0JIb30BaHUE U HHTEpIpeTalys
JTAHHBIX.

OmnucarenpHasi CTaTUCTHKA: cpellHee apu(MeTHdecKoe, MeAuaHa, pa3Max, HauOoJbliee U
HaMMEHbIIIee 3HAYeHUsI Ha0opa YHCIIOBBIX JaHHBIX. [IprMepsl cirydaifHON H3MEHYHBOCTH.

CrnyvaiiHblii SKCHIepUMeHT (OIBIT) M cilydaiiHoe coObiTHe. BeposTtHocTs M uacroTa. Poib
MaJIOBEPOSTHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHpojie W B oOmecTBe. MoHeTa U
UrpajibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepunHbl. Yucno pédbep u cymmapHasi CTENEeHb BEPIIUH.
[TpencraBnenue o cBsizHocTu rpada. Llenu u nukisl. Iyt B rpadax. O0xoxn rpada (sitnepon
nyth). [Ipencrasnenne o0 opueHTHpoBaHHOM Irpade. Perenue 3anau ¢ nomonibo rpagos.

8 KJIACC

ITpencraBieHne naHHBIX B BUJE TAOIULL, JUarpaMm, rpaukoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, MOAMHOXecTBO. Omnepanuu HaJl MHOXECTBaMHU:
o0beMHEeHHe, IepecedyeHue, jonojgHeHue. CBOMCTBa omepauuii  Haj  MHOXKECTBAMHU:
NEPEMECTUTENIBHOE,  COYETATENbHOE, paclpeleluTeNbHoe, BKIIOUeHHs. lcnomp3oBaHue
rpau4ecKoro npeiCcTaBIeHUs] MHOKECTB Ul ONMCaHMs PeajbHBIX MPOLECCOB U SIBICHUH, MpU
peLIeHNH 3a]1a4.

W3mepenune paccenmBaHus JaHHBIX. Jlucmepcuss M CTaHJApPTHOE OTKJIOHEHHME UHMCIIOBBIX
HaOopoB. /lnarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS ci1ydaifHoro omnbITa. CirydaiiHble coObITHS. BeposTHOCTH COOBITHIA.
OnbITHl ¢ PaBHOBO3MOXHBIMU 3JIEMEHTAapHBIMU COOBITUAMU. CiyyaiiHblii BbIOOp. CBsI3b MEXAY
MaJIOBEpOSTHBIMU U MPAKTHUECKHU IOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIECTBE U HAYKE.

HepeBo. CBOICTBa JAEPEBBEB: €UHCTBEHHOCTh IIyTH, CYILECTBOBAHWUE BUCAYEH BEPIIMHBI,
CBSI3b MEXKJy YHUCIIOM BepIIMH W yuciaoM pédep. IlpaBuino ymHokenus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[TpotuBOnONOXKHBIE COOBITHA. [narpamma Ditnepa. O0beIMHEHNE U TIepeceyeHre COOBITHH.
HecoBmecTtHble coObITHS. DOpMyTia CI0KEHHS BEpOSTHOCTEH. Y clIoBHAs BeposATHOCTD. [IpaBuio
yMmHOXXeHus. HezaBucumbie coObiTus. [IpencraBnenne skcnepuMenTa B Buje Aepena. Pernenue
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3a/1a4 Ha HaXO0KJICHUE BEPOSTHOCTEHN C TOMOIIBIO IEPEBA CIYYAMHOTO SKCIIEPUMEHTA, IUarpaMm
Diinepa.
9 KUIACC

[IpencraBieHre AaHHBIX B BHJIE TAaONHWL, JUarpamm, rpaduKoB, WHTEPHpPETAHs JaHHBIX.
YreHue u NOCTpOEHUE TaONINL, TUarpaMM, rpauKoB O peasbHbIM JaHHbBIM.

[lepecranoBku u ¢akropuan. CoderaHus u 4mciao coderanwit. TpeyronmpHuk I[lackais.
Pemenue 3aau ¢ ucnonp30BaHMEM KOMOMHATOPUKH.

['eomerpuueckast BeposTHOCTb. Ciy4ailHbIi BHIOOp TOYKM M3 (PUTYpHl Ha TUIOCKOCTH, U3
OTpe3Ka U U3 IyI'd OKPYKHOCTH.

Hcneitanue. Yenex u Heynava. Cepust ucnblTaHuil 10 nepBoro ycrnexa. Cepust UCIIBITAaHUN
bepnymu. BeposTHOCTH COOBITHI B cepun UCTIbITaHUN bepHyIu.

CrnyualiHas BeNMYMHA M paclpelelieHue BeposiTHOCcTeH. MaTemaTHuecKkoe OKHMJAaHUE U
mucnepeus. [Ipumepsl MareMaTH4ecKoro OXHAAaHUA KaK TEOPETHYECKOIO CPEIHEro 3HauyeHUs
BEJIMYMHBL. MaTeMaTn4yecKkoe OKUJaHUue U JUCIEPCHS CIy4alHON BEIMYHMHBI «YUCIIO YCIIEXOB B
cepuu UcnblTaHui bepHym.

[TonsiTue o 3akoHe OoNbBIIMX yucel. M3MepeHre BEposITHOCTEHN ¢ MOMOIIBIO 4acToT. Poib u
3HA4YEHUE 3aKOHA OOJIBLIMX YUCEN B IPUPOJIE U O0LIeCTBE.

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yJabTaTbl OCBOCHUS NPOrpaMMbl y4yeOHOro Kypca «BeposTHOCTH U
CTaTHCTHUKA» XapaKTEePU3yIOTCSI:

1) naTpuoTHYeCcKOe BOCIIUTAHHE:

IPOSIBIEHUEM MHTEPECa K MPOIIIOMY U HACTOSIIEMY POCCUNCKON MaTeMaTUKH, IICHHOCTHBIM
OTHOLIEHHEM K JOCTHKEHUSAM POCCHHCKMX MAaTEMaTUKOB M POCCUICKOM MaTeMaTHYECKON
IIKOJIbI, K HUCITOJIb30BAHUIO 3TUX JOCTUKEHHUM B IPYrMX HayKax U MPUKIAIHBIX cepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHWMHA M pealu3allid ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (DYHKIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPa)kAaHCKOTO oOIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHUKEHUH
HAyKH, OCO3HAHMEM BaKHOCTHU MOPAJIbHO-3TUUYECKUX IPUHILIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YacTHE B PEUICHHM MPAaKTUYECKUX 3a/lad MaTeMaTU4YeCKOU
HaNpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcei
KU3HU JIJIS1 YCTEIHOM npodeccroHalbHOM NeSTEeNbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJIbHOHM TPaeKTOpUM OOpa30BaHUS U
’KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKICHH, YMEHUIO BHIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:
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OpUEHTAIle B ACSITEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYyYHBIX NpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHUEM
MaTeMaTHYECKON HayKh Kak c(hepbl YeIOBEYECKOW MEATEIhbHOCTH, JTaloB €€ pa3BUTUSA U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENBbCKON IEATEIbHOCTH;

6) ¢pusuveckoe BocnuTaHue, popMUPOBaAHHE KYJIbTYPbI 310POBbSI U SMOIHOHAJILHOTO
OJ1aronmoJryymsi:

TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUUECKUE 3HAHUSI B HHTEPECAX CBOETO 370POBbS, BEIACHUS
3I0pOBOr0 00pasa >KM3HH (3A0pPOBOE MUTAHHE, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
peryisipHasi ¢pu3znyecKas aKTUBHOCTD), C(POPMUPOBAHHOCTHIO HaBBIKA PeQIIEKCUU, TPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

OpUEHTAIlel Ha MPUMEHEHHEe MaTeMAaTUYeCKUX 3HAHWN I pelieHus 3aj1ad B o01acTu
COXpPAaHHOCTH OKPY)KAIOIIEH cpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKM HMX BO3MOXHBIX
MOCIEACTBUI ISl OKPY>KAIOLIEH cpebl, 0CO3HAHUEM TI100AIIbHOTO XapaKTepa HKOJIOTHMUECKUX
poOJIeM U yTeH UX PEIICHHUS;

8) amanTanusi K N3MEHAIUMCS YCJI0BUSM COLMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHUSIX HEONPENEIEHHOCTH, MOBBIINICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JroJiel, mpuoOpeTaTh B COBMECTHOU JIEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3
OIBITA IPYTUX;

HEOOXOMMOCTEIO B (DOPMHPOBAHUHM HOBBIX 3HAHWW, B TOM 4YHCIE (POPMYITHUPOBATH HJICH,
MOHSITHSI, TUIIOTE3bl 00 00BEKTaX M SABIICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
JIeUIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INITAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITHIO
KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH NMPHUHUMAEMBIC PEIICHUS W JEHCTBUS,
dbopMynHUpOBaTh U OLIEHUBATH PUCKU U MOCIEACTBUS, (JOPMUPOBATH OTIBIT.

METANPEAMETHDLIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEPCAJTBHBLIC yqeﬁm,le JeHCTBUSA

ba3oBrble JJornyeckue 1eMCTBHSA:

® BBIBIATh M XapaKTePH30BaTh CYLIECTBEHHBbIE TNPHU3HAKU MaTeMaTHUECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KIACCU(UKAIMKA, OCHOBAaHUSA g OOOOIIEeHUS U
CpaBHEHUs, KPUTEPUU IIPOBOJAUMOIO aHAIN3a;

e BOCIpPUHUMATh, (HOPMYJIHPOBaTh U NPeoOpPa3OBBIBATH CYXKIACHMS: YTBEPIUTENIbHbIE U
OTpUIATCIIBHBIC, CIUHUYHBIC, YHACTHEIC U O6HII/IG, YCJIOBHEIC,

® BBIBJIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpeuus B (pakrax,
NAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpeiaraTb KPUTEpUH IS BBIABICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

e JeJIaTh BBIBOJBI C KCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUECHHM, YMO3AKIIFOUEHH 110 aHATIOTUU;

e pa3bupaTh 0Ka3aTeNbCTBA MAaTEMATHUECKUX YTBEP)KJIEHUH (MPsSMbIE U OT MPOTHUBHOIO),
MIPOBOAMTH CAMOCTOSATEIBHO HECTIOKHBIE I0Ka3aTeIbCTBA MaTEMAaTHUECKUX (DAKTOB, BHICTPAaUBATh
apryMeHTaluIo, TPUBOJUTH NPUMEPbl W KOHTPIPUMEPH, OOOCHOBBIBATH COOCTBEHHBIE
pacCyXIeHNUS;
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e BBIOMpaTh CNOCOO pemieHus ydeOHOM 3amaun (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pemieHus, BBIOMpaTh HauOoJee NOAXOAANIMA ¢ YYETOM CaMOCTOSITETIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ncciegoBaTe/bcKue eiiCTBUS:

® 1ICII0JIb30BaTh BONPOCH KaK UCCIIE10BATEIbCKII HHCTPYMEHT IIO3HaHUs, (POPMYIMPOBATH
BOIPOCHI, PUKCUPYIOLIIE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATENBHO YCTaHABINBATh HCKOMOE U
naHHoe, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUIO, MHEHHE;

® [POBOAMUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY HECIOXHBIM 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKoro oObEeKTa,
3aBUCHUMOCTEN OOBEKTOB MEXKIY COOOI;

® CaMOCTOSTEIbHO (OPMYIUPOBATh OOOOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM IPOBEAEHHOTO
HaOJI0ICHNS, UCCIIEIOBAHMSI, OLIEHUBATH JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHMI;

® TPOTHO3MPOBATH BO3MOXXHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEATIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX yCIOBHUSX.

PabGora ¢ undopmanmeii:

® BBISBJISTH HEJOCTATOYHOCTD M M30BITOYHOCTh HH()OPMAIINH, TAaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a9u;

e BbIOMpaTh, AHAIM3MPOBATH, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHGPOPMALHIO
pas3IMYHbIX BUAOB U (GOPM IPEICTABICHHUS;

e BBIOMpaTh (OpMy NpencTaBieHUus] HHGOOPMAIMH ¥ WILTIOCTPUPOBATH pEIIaeMble 3a/1a4H
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

® OIEHMBATH HAAEKHOCTh MHPOPMALUU [0 KPUTEPUSAM, MPEUIOKEHHBIM YUUTENIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHBbIE yHHBepPcaJIbHbIe Y4eOHbI€ el cTBHA:

® BOCHPUHUMATh U (OPMYJIHUPOBATH CYXKJICHHS B COOTBETCTBUHU C YCIOBHUAMHU M LEISIMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS 110 XO/1y PEIICHNUs 3a/1a4l, KOMMEHTUPOBATh OJTY4YEHHBIN pe3ybTar;

e B X0/€ OOCYXJCHHS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOi TeMbl, IPOOIEMEI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJIEH, HAICJICHHBIE HA TOWCK PEIICHUs, COMOCTaBISATh CBOH
CYXJIEHUS C CYXACHUSAMH JPYrMX YYaCTHHKOB JUanora, oOHapy>KuBaTh Pa3IM4He U CXOJCTBO
MIO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS,

® [IPE/ICTAaBIIATh PE3yJbTaThl PELICHHs 3aJaud, SKCIEPUMEHTa, MCCIIEJOBaHUs, MPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3aja4 NMPE3eHTALUU U OCOOCHHOCTEN
ayJIUTOPUH;

® [IOHMMATh M UCHOJb30BaTh MPEUMYILECTBA KOMAHIHOW M MHIUBHYaJIbHON paboThl MpH
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

® IMPUHHUMATH eI COBMECTHOH NEATENFHOCTH, IUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOU
paboThl, pacripeieNsiTh BUbI paboT, JOrOBapUBaThHCS, 00CYKIaTh MPOIECC U Pe3yNbTaT paboThl,
0000111aTh MHEHUS HECKOILKUX JIIOAEH;

® y4yacTBOBaTh B IPYyNIOBbIX (hopmax paboThl (0OCyxkaeHHs,, 0OMEH MHEHHUSIMH, MO3TOBbIE
HITYpPMBI M JPYTHE), BBHIMOJHATH CBOIO YacTh PabOTHI M KOOPAMHHPOBATH CBOW NIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:
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® CaMOCTOSITEIBHO COCTABIIATH IJIaH, AITOPUTM PEIICHUS 3a7a4uu (MU €r0 4acTh), BHIOUPATh
Cmoco® pemeHus ¢ Y4ETOM UMEIOUIMXCS PECypcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4€TOM HOBOM MH(pOpMAILHH.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTEJVIEKT:

® BJIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipoliecca M pe3ynbTaTa pelleHus
MaTeMaTHYeCKON 3ajauu;

® NPEABUIECTh TPYAHOCTH, KOTOPbIE€ MOTI'YT BO3HUKHYTHb IPU PELIEHUM 3aJaud, BHOCUTh
KOPPEKTHBBl B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OILIEHHUBATh COOTBETCTBUE PE3yJbTaTa JIEATEIbHOCTH IIOCTABICHHOW LIEIM U YCIIOBUSM,
OOBSICHATH NPUYUHBI JOCTHIKEHHS WJIM HEJOCTHKEHUS LIeJIM, HAXOUTh OINOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 7 KkJjacce oOydarouuics TMOTYyYUT CIEAYIOIINE IPEIMETHbBIC
pE3yIbTaTHhI:

YuraTs HHPOPMALINIO, TPECTABICHHYIO B TA0IMIaX, HA JHarpaMMax, PeICTaBIATh JaHHBIC
B BHUJI€ TaOJHI], CTPOUTh AMATrPAMMBbI (CTOJIOUKOBBIE (CTONOUYATHIC) U KPYTOBHIE) IO MacCHBaM
3HA4YCHU.

OnuceiBaTh U HMHTEPHPETUPOBATH pealbHbIE UWCIOBBIE JaHHbIC, MPEACTABICHHBIE B
TabIHUIax, HA IUarpaMMmax, rpadukax.

Hcnonp30BaTh MAJi1 ONHMCAaHUS JAHHBIX CTAaTHCTUYECKUE XapaKTEPUCTUKHU: CpeaHee
apupMeTHIecKoe, MeIaHa, HanOoJbIllee U HAaNMEHBIIIee 3HAUCHUS, pa3Max.

HmeTs mpeacTaBieHHE O CIydyallHOM HW3MEHYMBOCTH Ha MpUMeEpax LeH, (QU3NYECKUX
BEJIMYMH, AaHTPOMOMETPUUYECKUX JAaHHBIX, HWMETh MPEACTaBIEHHE O CTATUCTHYECKOMN
YCTONYUBOCTH.

K koHiy oOydenus B 8 kuacce oOydaroUIuiicss MONYyYUT CIENYIOIIME TNpEIMETHbIE
pe3yJIbTaThI:

N3BnekaTh U mpeoOpa3oBbIBaTh HH(OPMAIIHIO, IPECTABICHHYIO B BU/I€ TaOJMIl, AUarpamm,
rpaduKoB, MPeICTaBIATh JaHHbIE B BUJIE TaOIUIL, JUarpamMmm, rpaduKosB.

OnuceiBaTh JaHHbIE C MOMOILBIO CTATUCTHYECKUX IMOKa3aTesiel: CpeHUX 3HAYCHUH U Mep
paccenBaHus (pa3Max, TUCIIEPCHS U CTaHAAPTHOE OTKIOHEHHUE).

HaxonuTh 4acTOThI YMCIOBBIX 3HAYEHUH U YaCTOThI COOBITUH, B TOM YHCIIE IO pe3ylbTaTam
W3MEPEHUI U HAOJIOICHUH.

HaxoauTh BepOSTHOCTH CIy4YailHBIX COOBITHII B OMbBITaX, 3HAasl BEPOSTHOCTH AJIEMEHTAPHBIX
COOBITHI1, B TOM YHCIIE B OIBITaX C PABHOBO3MO)KHBIMHU DJIEMEHTAPHBIMH COOBITUSIMH.

Hcnonb3oBate rpaduueckue MOJENIU: JEpeBO CIYyYalHOro SKCIEPUMEHTa, JuarpaMMbl
Diisiepa, 4nciaoBas npsmasl.

OnepupoBaTb MOHATUSIMH: MHOXECTBO, I1OJIMHOXKECTBO, BBIMOJHATH OINEPALMU  HaJ
MHOXECTBaMU: OOBEIMHEHHUE, MepecedeHue, IOMOTHEHHE, TTIePEUNCIIATh JIEMEHTBI MHOXECTB,
IPUMEHSTH CBOMCTBA MHOXKECTB.

Hcnonp30Bath rpaduveckoe mpeicTaBIeHnE MHOXKECTB U CBSI3€H MEKIy HUMU ISl OTICAHUS
IPOIIECCOB U SIBICHUH, B TOM YHCIE NMPH PEIIeHUH 3aJad U3 APYruX y4eOHBIX MPEIMETOB U
KYpCOB.

K koHiy oOydenus B 9 kiacce OOYYaIOUIUIiCS MOJNYYUT CJENYIOIIME TNpPEIMETHBIE
pe3yJIbTaThI:
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W3Bnexatp ¥ mpeoOpa3oBbIBaTh HHPOPMALIUIO, IPEACTABICHHYIO B PA3JIMYHBIX UCTOYHUKAX
B BUJE TaOiul, auarpamM, rpaukKoB, MPEACTaBIATh JaHHbIE B BUJIE TaOJML, AUATPAMM,
rpaduKoB.

Pemarb 3amaun OopraHM30BaHHBIM IEPeOOPOM BApUAHTOB, a TAaKXKE C HCIOJIB30BaHHUEM
KOMOMHATOPHBIX ITPaBWJI U METOJOB.

Hcnonb30BaTh ONUCATENBHBIE XapAKTEPUCTUKU I MAaCCHBOB YHCIIOBBIX JAHHBIX, B TOM
4UCJIE CPEAHUE 3HAUCHUS U MEPBl PACCEUBAHMSL.

HaxoauTh 4acToThl 3HAUEHUN U 4aCTOTHI COOBITHSI, B TOM UYHCJE MOJIb3YSCh pe3ylbTaTaMu
NPOBEAEHHBIX U3MEPEHUI 1 HAOIIOCHUN.

HaxoauTb BEpOsSTHOCTU CIy4YailHBIX COOBITUN B M3YUEHHBIX OMNBITAX, B TOM YHUCIIE B OIBITaX
C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMH, B CEPUAX UCIBITAHUHN J0 MEPBOTO ycIexa, B
cepusax ucneiTaHuii bepaysnu.

NmeTs npeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACHPEICIICHUU BEPOSTHOCTEM.

HmeTs mpeacTaBieHHe O 3aKOHE OOJBIIMX YMCENT KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aiiHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOE U OOLLIECTBE.
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7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0BPA30BATEILHBIC
padoThl padoTbI pecypebi
bubmuoreka [{OK
. Tlpencrapenue JaHHbIX ! 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [{OK
2 Onucarenbhas cTaTucTHKa 8 1 https://m.edsoo.ru/7f415fdc
. bubnnorexa [JOK
3 CrysaifHas HSMEHHHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bu6nmorexa LIOK
4 Brenenne 5 Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M YacTOTa CIIy4aiiHOTO 4 1 bubmmnoreka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnunorexa LIOK
6 O0001enne, cucreMaTn3amus 3HAHUH 5 2 httos://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO YACOB I10 34 2 5
[TPOI'PAMME



https://m.edsoo.ru/7f415fdc
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https://m.edsoo.ru/7f415fdc
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8 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m S——— Beero KOﬁHTpO.HbeIe H[%aKaneCKne 06pa30BATETBHbIC
padoThI padoThI pecypcb
bubnunoreka LIOK
1 Hosropenne kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
2 OnmcarenpHas craTucTuka. PaccenBanne 4 bubnnorexa [{OK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubnuoreka [IOK
3 Muosxecrsa 4 https://m.edsoo.ru/7f417fb2
. bubnuorexa [IOK
4 BeposiTHOCTB citydaiiHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417fb2
bu6nmorexa LIOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexka [JOK
6 Catyaitaeie coObIThs 8 https://m.edsoo.ru/7f417fb2
. bu6nmorexa LIOK
7 O0006111eH1E, CUCTEMATH3AlIMs 3HAHUI 4 2 https://m.edsoo.ru/7f417fb2
OBILIEE KOJIMYECTBO YACOB I1O 34 2 1

[TPOI'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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KoiauuecTBO 4acos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m S——— Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0Gpa3oBaTETbHbIC
padoThI padoThI pecypesI
bu6mmoreka [IOK
1 Hostopenue kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bubanorexa LIOK
2 DneMeHThl KOMOMHATOPUKHU 4 1 https://m.e dS(I)_f).ru 17§412302
bubmuorexa [JOK
3 FeOMeTpI/IquKaﬂ BEPOATHOCTH 4 https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
4 Hcnprranus bepuyium 6 1 https://m.edsoo.ru/7f41a302
5 Ciy4yaligasi BeJIMurHa 6 Bubmzorexa LIOK
v https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
6 ObodumenHe, KOHTPOITH 10 1 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 34 1 5
ITPOTPAMME
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TemaTn4yeckoe nuiannpoBanue 9 kinaccos Ha nepuoj ¢ 01.09.24 no 31.08.2025)

MartemaTtuka. Aiareopa. 9 kiaacc. (peaausyercs B 2024 - 2025 yu.r.)

Ne paznesia | OcHOBHOe coep:KaHHe 10 TeMaM KoanyectBo DJIEKTPOHHBIE pecypchl
4acoB
1 Unmnosele pyakiun. KBagpaTuanas 22 MDO, 3audarue 6, 7, 8
byHKIMSA bubaunorexa [IOK https://m.edsoo.ru/
2 YpaBHEHUS ¥ HEPABEHCTBA C OJHOMN 14 bubmmoreka L{TOK https://m.edsoo.ru/
TIePEMCHHOH MDO0 3anstue 4
3 YpaBHEHHUS U HEPABEHCTBA C JBYMsI 17 M30 3ansrue 11
epEMEHHBIMH
4 Apudmerndeckas ¥ reoOMeTpUIeCcKast 15 bubnunotexa LIOK https://m.edsoo.ru/
1IpOrpecCrn MDO0 3anstue 12
5 DeMeHThl KOMOMHATOPUKH M TEOPUU 13 bubnuorexa LIOK https://m.edsoo.ru/
BEPOSTHOCTEH MDO0 3ansTue 15
6 IloBTOpEeHNE 21
Bcero 102
MaremaTuka. I'eomerpus. 9 kaacc. (peasusyercs B 2024 - 2025 yu.r.)
Neni/ni Kon-Bo yacos DJIEKTPOHHBIE pecypchl
Pa3nesn/rema
1 BexTopsl 8 CD-ROM §2 Anumanuu, TpeHaxep.
M5O 3ansTue 1
2 Meroxa koopauHAT 10 CD-ROM §2 Anumaruu, TpeHaKeE.
M3O 3aunstue 2
3 CooTHolIeHNs MeXy cTOpoHamMu U yriaamu | 11 CD-ROM §2 Anmmanuu, TpeHaxep.
TPEYroJIbHUKA M3OO 3ansrtue 4
4 JlmrHa OKpY)KHOCTH U TIIOMIAh KpyTa 12 MDO 3ansrue 7
5 JIBr>xeHune 8 MDBO 3ansarue 10
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6 HavanpHble cBeIeHUS U3 CTEPEOMETPUU 8 MO3O 3ansrue 12
7 006 akcroMax TUIAHUMETPUH 2
8 IToBTOpEeHUNE 9

Bcero 68

TemaTuyeckoe nianupoanue. Moayab «BeposiTHOCTBH U cTaTHCTHKA» 9 Kkiacce (peajausyercsi B 2024 - 2025 yu.r.)

Neni/ni Kou-Bo DJIEeKTPOHHbBIE pecypchl
Paznen/Trema 4acoB

1 [IpencraBnenue nanHbix. OnucaTenbHas 34 bubnnorexka HOK
CTaTUCTHKA https://m.edsoo.ru/
Caydaiinast u3MeHYMBOCTH. CpeIHUE YUCITIOBOTO
Habopa

Canyuaitnble coObITHA. BeposTHOCTH U 4acTOTHI
Kiaccuueckne Mozienu TEOpUH BEPOSITHOCTEM:
MOHETa U UTpajibHasl KOCTh

OTkII0HEHUA

Jucnepcust 4rcioBoro Habopa

CrannapTHOE OTKJIOHEHHE YHCIIOBOr0 Habopa
JlnarpaMMBbl pacceMBaHuUs

MHO03€ecTBO, TOAMHOKECTBO

Omneparuu HaJ MHOKECTBAaMH: O0OBETUHEHHUE,
nepeceyeHue, nononHenrne. CBOMCTBa onepanui
HaJ MHOXKECTBAMHU: II€PEMECTUTEIHHOE,
COUETATEIBHOE, PACIIPEAETUTEIBHOE, BKIIFOUEHUS
['paduaeckoe nmpeacraBaeHne MHOKECTB
OnemeHTapHble cOObITHS. CaydaiiHble COOBITHS.
Omneparuu HaJ, COOBITHUSIMU
brnaronpusTcTByIONINE dTIEMEHTAPHBIE COOBITHSI.
BepositHocT coObITHIt

OMBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObrTusiMu. CiyqdaifHbIi BHIOOD
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HepeBo. CBoiicTBa AepeBa: e AMHCTBEHHOCTh TYTH,
CYILLIECTBOBAHUE BUCSAYEH BEPILIUHBI, CBA3b MEKIY
YHCIIOM BEPIINH U YUCIIOM pEOep

[IpaBuno yMHOXeHUsA

[TpoTrBOMOIOKHOE COOBITHE

Huarpamma Ditnepa. O0beAMHEHUE U TIEpECEUEHUE
COOBITHIA

HecoBmectHbie coObiTus. DopMyrna claoKeHUs
BEPOATHOCTEMN

[IpaBuio yMHOXKEHUS BEPOATHOCTEMN. Y CIIOBHAS
BepoATHOCTb. He3aBucumble cOObITUS
[IpeacraBnenue ciiy4ailHOro 3KCrepuMEHTa B BUJIE
nepesa

HezaBucumocTs coObITHI

KoMOuHaTopHOE paBUiio YMHOXKEHUS
IlepecranoBku. @axropuan. CoueTaHus U 4YUCIIO
COYETaHUU

Tpeyronbuuk Iackans

Ucneitanue. Yenex u Heynaya. Cepusi UCIIBITaHUN
110 IIEpBOro ycrexa

Ucnerranus bepuymu. BepositHocT coObITHI B
cepuu UcnbITaHuii beprymm

CrydaiiHasi BEJIMYKMHA U pacnpeiesieHue
BEPOATHOCTEMN

MareMatnueckoe 0’)KMIaHUE U TUCIIEPCUs
CIIy4allHOM BEJIMYHUHBI

[Iprmepsl MaTeMaTHYECKOTO OKUIAHUS KaK
TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BETUYNHBI
[TonsiTre o 3akoHE OONBIIUX YUCE

N3mepenne BepOATHOCTEN ¢ TOMOILBIO 4aCTOT
[IpumeneHnue 3aKoHa OOJBIINUX YKCENT
O0001menue, cucTreMaTH3aIusa 3HaHUH
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

1. Maremartuka. 5 kiacc: 6a30Bblii ypoBeHb: B 24. /H. . Bunenkun,
B.1.XKoxoB,A.C.YHecHokoB.- M.: [IpocBeiienue

2. Maremaruka. 6 Kiacc: yueOHHK 7151 00IIe00pa3oBaTEbHBIX OpraHU3aluii: B 24.
/H.5.Bunenkun, B.1.)KoxoB,A.C.Uecnokos, C.U.IBapudypxa.- 37-e uzn.crep.-M.:
[Ipcosemenue

3. Maremaruka. Anredpa. 7 kinacc: 0a30BbIid ypoBeHb: yueOHuk / FO.H.Makapsbrues,
H.I''Munntok, K.M.Hemkos u apyrue; nox pen. C.A.TenskoBckoro.. — M.: [Ipocsemenue, 2023.

4, Anrebpa. 8 kitacc: y4eOHHK 11 00111e00pa30BaTeIbHBIX OpraHU3aIMil C MPUJI. Ha SJIEKTP.
nocurene / FO0.H.Makapswrues, H.I' . Munmtok, K.M.Hemkos. — M.: IIpoceemenne, 2021.

5. Aunrebpa. 9 knacc: yueOHUK 11 001eo0pa3oBarenbHbix opranunszanuii / FO.H.Maxkapsiues,
H.I''Munarok, K.1M.Hemxkos. — M.: [Ipocsemenue, 2021.

6. Teomerpus. 7 — 9 kmaccel: 6a30BbIil ypoBeHb: yueOHuk / JI.C.Atanacsn, B.®.byry308,
C.b.Kagomien. — M.: [Ipocsenienue, 2023.

7. Marematuka. BepositHOCTb U cTatucTuka: 7 -9 knaccl: yueOHuk. /Bricorkuii U.P.,
SAmenko U.B.; nox pen. Amenko U.B. - M.: IIpocsemienue, 2023

8. Jlupaktumyeckue marepHaisl o marematuke. 5 kiacc. K yuebnuky H. 5. Bunenkuna

"Matemaruxka. 5 knacc". ®I'OC. — M.: MHemo3uHa

9. Texunonoruveckue kapThl ypokoB o yueOnuky H.f. Bunenkuna, B.U. XKoxosa, A.C.

Uecnoxkona, C.W. lIBapudypaa. Matematuka. 5 knacc.1 nonyroaue. ®I'OC. — M.: MHemo3uHa

10. MaremaTtnueckue JUKTaHTHI. 5 kiace (K yueOHuky Bunenkuna). ®I'OC. — M.:
MHemo3uHa

11. VuuBepcambHOE MyIbTUMEANNHHOE TOcOOuE 1Mo MaTtematuke. 5 kiacce. K yueGHuKY
Bunenkuna W.4. "Maremaruka. 5 xnacc". @I'OC. CD-ROM.

12. VuebHoe uHTepakTUBHOE ocoOue K yueOHuKy Buinenkuna «MaremaTHka. 5 Kiaccy.

13. Tpenaxep mo maTematuke. Beraucisiem 6e3 ommbok. PaboTsl ¢ camoripoBepkoi. 5-6
knaccel. PI'OC. . — M.: Muemosuna, CD-ROM.

14. VHuBepcaibHOE MyJIbTUMEIUNHOE [TOCOOME 10 MaTeMaTtuke. 6 kiiacc. K yueOHuky
Bunenkuna W.5. "Matemaruka. 6 xiacc". ®I'OC. CD-ROM.

15. Uzyuenwue anredpsl B 7-9 kiaccax KO.M.MakapsrueB u ap. - M.: [Ipocsenienue.

16. JIupaktuueckue Matepuainsl 1o aiaredpe 7xnace» JI.M. 3saBuy u ap. - M.: IIpocsenienue.

17. Pa3sHoypoBHEBbIE TUIaKTUUYECKHE MaTepHalbl 1o anredpe 7 kiaace» M.b. Muntok u nip. -
Mocksa: «I'enxep».

18. CamocrosiTensHbIC U KOHTPOJIbHBIE pa0doThl. Anreopa. ['eomerpus. 7 kimace» A.I1. Eprosa
u ap. - Mocksa: «Miekcay.

19. TunakTudeckue MaTepuaisl 1 8 kimacca. Anredpa. B,M.2Koxos, FO.H. Makaperues, H.T'.
Mungrok. - M. IIpocsenienue.

20. CamocrosTenpHbIE 1 KOHTPOJIbHBIE paboThl. Anredpa 8 xinacc. A.I1.Epmosa, B.B.
I'ono6oponbko. - M.: Unekca.

21. Pa3HOYpOBHEBBIC IUJAKTHUECKUE MaTepUaIbI 1o anredpe. 9 ximacc. M.b. MuHIOK U 1p. —
Mocksa: ['enxep.

22. JlunakTudeckue Marepuaisl mo anreope. 9xiace. JI.W.3BaBud u ap. - Mocksa:
«IIpocsemieHue».

23. «M3yyenne reomerpun B 7-9 knmaccax» JI.C. AranacsH u ap. — Mocksa: «[IpocBemeHue.

24. T'eomerpus. unaktuueckue Marepuansl Juist 7-9 knaccos. H.b. MensHukoBa u jap. -
Mocksa: «MHEMO3HUHaY.
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