


HOACHUTEJIBHAS 3AIINCKA

Anrebpa sABISETCS OJHMM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETro
oOpa3oBaHusA: OHa OO€CeurMBaeT W3y4YeHUE JAPYruX JUCHUIUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK W TYMaHUTApHOTO IIUKIOB, €€ OCBOCHHE
HEOOXOAMMO JJisi TIPOJOJDKEHUS 00pa30BaHWS M B MOBCEIHEBHOW KHU3HU.
Pazputre y 0Oydaromuxcsi Hay4YHBIX MNPEICTaBICHUNA O MPOUCXOXKIACHUU U
CYIIHOCTU aire0pandyeckux abCTpakIuid, Cloco0e OTpaKEeHUs MaTeMaTHUYEeCKON
HAYKOH SIBIIGHUH W TPOIIECCOB B MPHUPOJIE U OOIIECTBE, POIM MAaTEMAaTHIECKOTO
MOJICTMPOBAHUST B HAyYHOM TIO3HAHWMM M B TPAKTHKE CIOCOOCTBYET
(GOpMHUpPOBAHUIO  HAYYHOTO  MHMPOBO33PCHHS W  KA4eCTB  MBIIUICHHUS,
HEOOXOAMMBIX JUIS aJanTally B COBpeMeHHOM mudpoBoM obmiecTe. 3ydenne
anreOpsl oOecreunBaeT pa3BUTHE YMEHHsI HaONIO/NaTh, CPAaBHUBATH, HAXOIUThH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHUS,  CIIOCOOHOCTH
apryMEHTHPOBAHHO O0OOCHOBBIBATH CBOW JICHCTBHUS M BBIBOABI, (DOPMYITHPOBATH
yrBepxaeHuss. OcBoeHUE Kypca anreOpbl 00ecreYnBaeT pa3BUTHE JIOTUIECKOTO
MBIIIJICHUST OOYYarONIUXCS: OHM HMCIIOJIB3YIOT JCTyKTUBHBIC M WHIYKTHBHBIC
paccyxneHusi, 0000IIeHne U KOHKPETU3allnlo, abCTparupoBaHUE W aHAJIOTHIO.
OOydeHnne anreOpe mpeanojaraeT 3HAYUTEIBHBIM O0BEM CaMOCTOSTEIHHOU
JESTENFHOCTH OO0YYarOIIUXCs, IMO3TOMY CaMOCTOSATEIbHOE pEIICHHEe 3aaad
SIBIISIETCS pean3aueil 1eaTeTbHOCTHOTO MTPUHIIUITA 00 YICHUSI.

B c1pykType mporpammbl yuyeOHOro Kypca «Anredpa» uisi OCHOBHOTO
oOmero  o0pa3oBaHHS  OCHOBHOE€ MECTO  3aHUMAIOT  COJEPIKATEIbHO-
MEeToIuYecKkue JuHUU: «YUucma u  BbIYMCICHUS», «AlreOpanyeckue
BBIpQKEHUS», «YpaBHEHUS U HepaBeHCTBa», «Dynkmumy». Kaxnas u3 stux
coJiepKaTeIbHO-METOIMYECKUX JIMHUM pa3BUBAETCS HA MPOTSHKEHUU TPEX JIEeT
U3Y4EeHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JUHUAMH. B Xone usyueHus
y4eOHOro Kypca OOy4arlolmuMcs TPHUXOAUTCS JIOTUYECKH  PacCykAaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U € 3THM B mporpammy
yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPhIE OCHOBBI  JIOTHKH,
Ipe/ICTaBICHHBIE BO BCEX OCHOBHBIX pa3/enax MaTeMaTH4eCKOro 00pa3oBaHus U
CIIOCOOCTBYIOIIME  OBNAJCHUIO OOYYarONIUMUCS OCHOB YHHBEPCAIBHOTO
MaTeMaTU4eckoro s3bika. CopaepaTeabHOM M CTPYKTYpPHOH OCOOEHHOCTHIO
y4eOHOro Kypca «Anredpay ABISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxanne nuHUM «Uuclia W BBIYUCICHUS» CIY)KHT OCHOBOM s
JATbHEUIIIET0 U3YUSHUSI MAaTEMATHKH, CIOCOOCTBYET Pa3BUTHIO Y O0yYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TIOJI30BATHCS AITOPUTMAMH,
a TakKe TMPUOOPETCHHIO TMPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX IS
MOBCEIHEBHOM kM3HU. Pa3BuTHE NOHITHA O YUCIIE HA YPOBHE OCHOBHOT'O OOIIIETO
o0pa30BaHUs CBSI3aHO C PANMOHATBHBIMH M HPPAIUOHAIBHBIMU YHCIIAMH,
dbopMHUpOBaHMEM TIPENICTABICHUA O JACHCTBUTEIHHOM 4HCIIC. 3aBEpIICHUE
OCBOEHUS YUCIIOBOM JIMHUU OTHECEHO K Cpe/IHEMY 0011IeMy 00pa30BaHUIO.

Conepxanue JByX ainreOpamyeckux JUHUA — «AJreOpanueckue
BBIPAKEHUS» U «YPaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y
00y4JaromMXCcs MaTeMAaTUYECKOTO armapara, HeoOX0IMMOTO Tl pEeIIeHUs 3a1a9
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB M MPAKTHKO-OPUECHTUPOBAHHBIX 3a7a4. Ha
YpPOBHE OCHOBHOTO 0011ero oOpa3oBaHus y4eOHBIH MaTepuas TPYyNIHPYETCs
BOKPYT PAIlMOHAIBHBIX BBIpAXECHHH. AnreOpa IeMOHCTpUPYET 3HAYCHUE
MaTEeMaTHUKH KaK S3bIKa ISl TIOCTPOCHHSI MAaTEMAaTHUECKUX MOJIEIIEH, ONMCaHUS



MIPOLIECCOB U SIBICHUM peanbHOro Mupa. B 3amaum oOyueHus anredpe BXOIAT
TaK)Ke JajbHeillee pa3BUTHE AITOPUTMUYECKOTO MBIIIEHHS, HEOOXOAUMOrO, B
YaCTHOCTH, /JI1 OCBOECHHMS Kypca WH(OPMATHUKU, M OBJAJEHUE HaBbIKAMU
NEAYKTUBHBIX  paccyxaeHuil.  IlpeoOpa3oBaHue  CUMBOJIBHBIX  (opM
CIOCOOCTBYET Pa3BUTUIO BOOOpaKEHUsS, CIOCOOHOCTEM K MAaTeMaTUYECKOMY
TBOPYECTBY.

Copepxxanne  (yHKUMOHAIBHO-TPA(PUUYECKON JUHUM  HAILIEJIEHO HA
MOJIydeHHe OOydYaromMMUCA 3HaHUM O (QYHKOUSAX KaK  BaKHEHIIel
MaTeMaTUYecKO MOJENH [JIsl OINUCAaHUS W HCCIEJOBaHUS Pa3HOOOpPa3HBIX
MpOLIECCOB M SBIEHUWH B Tmpupoje u obuiectBe. M3yuenue Marepuana
CIIOCOOCTBYET PAa3BUTHUIO y OOYHAIOMIMXCS YMEHHS HCIOIb30BaTh pa3MyHbIC
BBIpPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMAaTHKU — CJIOBECHbBIE, CUMBOJIMYECKUE,
rpajuueckre, BHOCUT BKiIaJd B (OPMHUPOBAHUE TMPEJCTaBICHUNA O POJU
MaTEeMAaTHKU B PA3BUTUH [IUBUIIU3AIUU U KYJIbTYPHI.

CornacHo ydeOHOMY IuUlaHy B 7-9 Kiaccax M3ydyaercsi y4eOHbIH Kypce
«Anredpa», KOTOPBIA BKJIIOYAET CIAEAYIOIINE OCHOBHBIE pa3/ieibl COACPKAHMUS:
«Yucna W BBIYUCICHUS», «ANTreOpanyecKkue BBIPAKEHUS», «YPAaBHEHUS H
HEpaBeHCTBa», «DYyHKIUNY», «BeposSTHOCTh U CTaTHUCTUKAY.

Ha uzyuenue yue6HOro Kypca «Anredpa» orsoautcs 370 yacoB: B 7 kilacce
— 102 ygaca (3 yaca B Henenwo), B 8 kinacce — 136 vaca (4 gaca B Heneno), B 9
Kkiaacce — 136 yaca (4 yaca B HEJIEIIO).

TeOMETPHS

Teopus



COAEPKAHHUE YYEBHOI'O IPEIMETA
Y4eOHbIH Kypc «AJiredpa»

7 KIIACC

Yucia v BbIYMCICHUS

HpoOu OOBIKHOBEHHBIE U JIECSITUYHBIE, IEPEXO] OT OAHOU (HOPMBI 3aMUCH
npobeit k gpyroil. [loHsATHe panMOHAIBHOIO 4YHCHa, 3alkCh, CpPaBHEHHE,
yIOPSIOYMBAHUE pPAlMOHAIBHBIX 4Hcel. ApudMeTHUecKue JIEUCTBUSA C
palMoHaIbHBIMU yncaaMu. Perienue 3aay u3 peaabHON MPaKTUKW HA YacTH, Ha
TpoOHu.

CreneHb ¢ HaTypaJdbHBIM IOKa3aTEJIEM: OIpejelieHne, MpeoOpa3oBaHue
BBIpQKEHUU Ha OCHOBE OINpeAeNieHHUs, 3amnuch OoNbmMX uucen. lIponeHTsl,
3aMuCh MPOIEHTOB B BHUJE ApPOOU U ApOOH B BUJE MPOIEHTOB. Tpu OCHOBHBIC
3a7]a4u Ha MPOLICHTHI, PEIICHUE 3a]]a4 U3 PeaIbHON MPAKTUKHU.

[IpumeHeHnEe TPU3HAKOB JACIUMOCTH, PA3JIOKEHUE HA MHOKUTEIH
HATypaJIbHBIX YHUCEI.

PeanbHple  3aBUCMMOCTH, B TOM 4HCle TmpsMmas ©  oOpaTHas
IPOMOPUUOHAIBHOCTH.

AJire0panyvecKne BbIPasKeHH s

IlepeMeHHbIE, YHCIIOBOE 3HAYEHHWE BBIPAKEHUS C  IEPEMEHHOM.
JlonmycTrmbie 3HA4YeHUs TepeMeHHBIX. [IpencraBieHne 3aBUCUMOCTH MEXIY
BeTMYMHAMH B Buje (Gopmynsl. Beraucienus no dopmynam. [IpeodpazoBanue
OYKBEHHBIX BBIPAXKEHUH, TOXIECTBEHHO pAaBHbIE BBIPAKEHUS, MpaBUiIa
npeoOpa3oBaHUsi CyMM M TPOU3BEICHUM, MpaBWia pPAaCKpPBITUS CKOOOK U
pUBEICHUS TOJJOOHBIX ClIaraeMbIX.

CBolICTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowrensl u  MHoroujeHol. CteneHb MHorowieHa. (CloeHue,
BBIYMTAaHUE, YMHOKEHUE MHOTOWICHOB. @OpPMYIIbl COKPAIIEHHOI'O YMHOXKEHUS
KBaJAparT CyMMbl U KBajapaT paszHoctu. Dopmyna pa3HOCTH KBaJpaToB.
Pa3noxeHre MHOTO4JI€HOB HA MHOKHUTEH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHUS, MpaBujia IMpeoOpa3oBaHUsS ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JluHelHOEe ypaBHEHUE C OJIHOM IMEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOIO
ypaBHEHUA, pEILICHUE JUHEHWHBIX ypaBHeHUH. CocCTaBlIeHHE YpPaBHEHMM IO
YCJIOBHIO 3a7jaui. PenieHre TeKCTOBBIX 3a/1a4 C TOMOILbIO YPaBHEHUH.

JluneitHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU U eTo rpaduk. Cuctema aByx
JIMHEMHBIX YPaBHEHUW C JByMs NEPEMEHHBIMU. PelleHue cucrteM ypaBHEHHM
croco0oM MmoACTaHOBKHU. [IpuMephl perieHuss TEKCTOBBIX 3a/lad C TOMOIIBIO
CHCTEM YPABHEHUM.

DOyHKIUMN

Koopaunara toukum Ha npsmou. YwucioBsle npomexyTku. PaccrosiHue
MEXIY JBYMSI TOUKAMU KOOPJIMHATHOW MPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opauHaTa
TOYKM Ha KOOPAWMHATHOW TUIOCKOCTH. [lpumepsl TpadukoB, 3aTaHHBIX
dopmymamu. Urenne rpadmkoB peanbHbIX 3aBucuMocTed. [loHaTne GyHKIUM.
I'padux pynkmmu. CorictBa dhyHKkuunii. JInneninas ¢pynknus, e€ rpaduk. ['padux
dyakmumu Y = |X|. ['padudeckoe pelieHHe JTHMHEWHBIX ypaBHEHUH U CHUCTEM
JIMHENHBIX YPaBHECHUM.



8 KUIIACC

Yuciaa v BbIYMCICHUS

KBaapatueiii kopenp u3 umucna. IloHdarue o0 HppalMOHAIBLHOM 4YHUCIE.
Jecsatuunblie MPUOTKEHUS UppalMOHAIBHBIX YHUCell. CaoiicTBa
apupMEeTHUECKUX KBAJAPATHBIX KOPHEH W WX NMPUMEHEHHE K MPeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAXKEHUIN U BBIYUCICHUSIM. J[€MCTBUTENBHBIE YUCIIA.

Crenens ¢ 1enbIM Iokas3aTesaeM U e€ cBoiicTBa. CTaHIapTHas 3alKUCh YUCA.

AJire0panyvecKue BbIpasKeHU s

KBanpatuplii TpEXwieH, pa3loXKeHUE KBAApPaTHOrO TpEXWIEHAa Ha
MHOKUTEJIH.

Anrebpanueckas ApoO6b. OCHOBHOE CBOWCTBO ajireOpanveckoil JpoOu.
Crnoxenue, BBIUMTAHHE, YMHOXXCHHE, JeJCHUE alreOpandeckux JIpoOei.
PanrionanpHbIe BRIpAXKEHHS U UX TIPeoOpa3OBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmylia KOPHEW KBaJIpaTHOIO YpaBHEHHS.
Teopema Buera. Pemienne ypaBHeHUN, CBOASAIINXCS K JIMHEWHBIM U KBaIPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHATILHBIE YPABHEHHUS.

I'paduueckas naTepnperanys ypaBHEHUI C ABYMsI TIEPEMEHHBIMH U CUCTEM
JUHEWHBIX YpaBHEHUW C JABYMS MEpEeMEHHBIMHU. [Ipumepnl pelieHus cucrteM
HEJIMHENWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aaredpandeckKuM CriocoOoM.

YucioBele HEpaBeHCTBA W WX cBoucTBa. HepaBeHCTBO ¢ OJHOM
IepeMeHHOM. PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJIHOMN
nepeMeHHOW. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DyHKIUMN

[Monsitue ¢ynkmuu. OO6macTh omnpeneneHuss W MHOXXECTBO 3HAYCHUMN
¢ynkiuu. CriocoObl 3amanus QyHKIIHMA.

I'padux Gynkmuu. Urenue cBoiicTB PpyHkimu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIOMUX peaTbHbIE MPOIECCHI.

OYHKINY, OIMHCHIBAIOIINE MPSMYIO W OOPAaTHYIO MPOMOPIIHOHATHHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun y = X2, y = X3, y = VX, y=|X|. Ipaduraeckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

BeposATHOCTH U CTATUCTHKA
[IpencraBneHue naHHBIX B BUjE TaOJuIl, 1UarpaMm, rpa)ukos.



MHOX€eCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBo. Omepauuu  Hax
MHOXEeCTBaMH: O0bEAMHEHHE, NTepecedeHue, nonoaHenue. CBoicTBa onepauui
HaJ] MHOXKECTBAMHU: NEPEMECTUTENIBHOE, COYETATEeNIbHOE, PaClpeAeIUTEIbHOE,
BKIItoueHHs. Vcnonb3oBanue rpaduyueckoro MNpeacTaBICHUS MHOXKECTB IS
OMMCAHMSI peaJbHBIX MPOLIECCOB U SIBICHUH, IPU PEUICHUH 3a/1a4.

W3mepenue paccemBaHusi JaHHBIX. Jlucmepcuss M CTaHIApTHOE OTKJIOHEHHE
YHCJIOBBIX HAa0OpOB. JlnarpaMMa pacceuBaHusl.

DOnemeHTapHble  COObITHS  ciy4yailHoro omnbiTa. ChydyaliHble  COOBITHSL.
BepositHoct  coObiTui. OmnbITEI ¢  PAaBHOBO3MOXKHBIMHU  3JIEMEHTapHBIMU
coObrTusiMu.  CrydaliHbli  BbIOOp. CBsA3b  MEXAY MAJIOBEPOATHBIMU U
NPAKTUYECKU JOCTOBEPHBIMH COOBITUSAMH B IPUPOJIE, OOIIECTBE U HAYKE.
HepeBo. CBoiicTBa epeBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE BUCAUYEH
BEPIIMHBI, CBSI3b MEXAY YHCIOM BepuIMH H uyucioM pébep. I[lpaBuio
yMHOKeHus. Pemenue 3aay ¢ momolpio rpagos.

[IpotuBomnonoxkHbie  coObITHsI. Jmarpamma  Diinepa. OObeauHEeHHE W
nepeceueHue coObiTHil. HecoBMecTHbie coObiTHA. DopMyna  CIOXKEHUS
BEpPOSITHOCTEN. Y CIIOBHAsI BEpOSATHOCTh. IIpaBuno ymHoxkeHus. HezaBucrumblie
coObrTus. [IpencraBnenue sKcnepuMeHTa B BHJE JepeBa. Pemienue 3amay Ha
HAXOXKJICHHE BEPOSATHOCTEN C MOMOILBIO JEpeBa CIYyYaWHOTO SKCIEPUMEHTA,
nuarpamm Jitepa.

9 KUIIACC

Yucia 1 BIYUCICHUA

PannonanbHbie yncna, UppaloHaabHbIe YHCIa, KOHEYHbIE U 0ECKOHEYHBIE
JIeCATUYHBIE apoOu. MHOXECTBO JEHUCTBUTEIBbHBIX YHCEN, JICHCTBUTEIBHBIC
yuclia Kak OCECKOHEYHbIE JIeCATUYHBbIE ApoOu. B3aummHO oIHO3HAYHOE
COOTBETCTBUE MEXKIY MHOXKECTBOM JICMCTBUTEIBHBIX YUCEII U KOOPIAMHATHOU
MPSAMO.

CpaBHEHUE JEUCTBUTEIBHBIX YHUCEN, apUPMETHUYECKUE JEUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepsl 00BEKTOB OKPYXKAIOIIETO MHUPA, MIUTEIBHOCTH IPOIIECCOB B
OKPYKaIIEM MUDE.

[Tpubnux€nHoe  3Ha4YeHWE  BEIWYMHBI, TOYHOCTH  MPUOIKCHHS.
Oxkpyrnenue uncen. [I[pukuaka v OLleHKa Pe3yIbTaTOB BBIUYMUCICHHUI.

YpaBHeHUS U HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIUXCS K TUHEUHBIM.

KBanpatnoe ypaBHenue. PemeHune ypaBHEHMH, CBOISIIUXCS K
KBaJpaTHbIM. bukBanparHoe ypaBHeHue. lIpumepbpl pemieHus ypaBHEHHUM
TPETHEN U YETBEPTOU CTENECHEN PA3JIOKEHUEM HA MHOKUTEIH.

Pemiennie npoOHO-paliMOHANIbHBIX ypaBHEHUM. PerieHue TeKCTOBBIX 3a/1au
anreOpanyecKuM METOOM.



VYpaBHeHuUE ¢ AByMs NEPEMEHHBIMU U ero rpaduk. Pemenue cuctem aByx
JIVMHEMHBIX YpPaBHEHHUM C [JBYMs II€pEMEHHbIMHU. PelieHue cucreM IBYX
YpPaBHEHUM, OJHO M3 KOTOPBIX JIMHEMHOE, a APYyroe — BTOPOM CTEICHHU.
['padrueckas uHTEpHIpETAIIUS CUCTEMBI YPaBHEHUH C ABYMSI IEPEMEHHBIMU.

Pelrienrie TEKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue MMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mepeMeHHOW. KBaapaTHble HepaBeHCTBaA.
I'paduueckas uHTEpHperanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMHU.

DyHKUUMA

KBagparnunas ¢ynkuus, e€ rpaduk u cpoiicra. [lapabona, koopauHaTHI
BEPIINHBI TapaboJIbl, OCb CUMMETPUU TTapadoJIb.

I'padukn pymkumii: y = kx, y = kx + b, y = kix, y = x3, y=Vx, y = x| , 1 ux
CBOMCTBA.

YucaoBble MOCAEI0BATEIbHOCTH U MPOTrPecCHu

[ToHsiTHE YMCIOBOM MOCIEAO0BATEIBLHOCTU. 3aJaHUE TMOCIIEI0BATEILHOCTH
peKyppeHTHOI dopMynol u Gopmysoit N-ro wieHa.

ApudmeTtndeckas U reomeTpuueckas mnporpeccuu. @opMmysbl N-TO YiieHa
apu(PpMETHIECKON 1 TeOMETPUUECKON MTPOrPECCHil, CYMMBI MEPBBIX N YJIEHOB.

N3o0paxenue 4aeHOB apu(PMETHUECKOM M Te€OMETPUUYECKOW Mporpeccuit
TOYKaMHU HA KOOPAWHATHOM IJIOCKOCTH. JIMHEMHBIN U 3KCIIOHEHIIUAJIBHBIN POCT.
CioHbIE IPOLICHTBHI.

BeposiTHOCTB M CTATHCTHKA

[IpencraBienne JaHHBIX B BUAE TaOmMil, Juarpamm, Tpaduxos,
MHTEpIIpeTaus JaHHbIX. YTeHHWEe U MOCTPOCHUE TaOIHIl, nuarpamm, rpadukoB
10 PEaJIbHBIM JIAHHBIM.
IlepectanoBku u (akropuan. CodeTaHus M YUCIO codeTaHUU. TpeyroJbHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJIb30BAHUEM KOMOUHATOPUKH.
['eomerpuueckass BeposiTHOCTh. Cily4ailHbId BBHIOOp TOYkH U3 (uUrypsl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.
Ucneitanue. Yenex u Heynaya. Cepust ucnblTaHuil Ao nepsoro ycnexa. Cepus
ucnbeiTannii bepaymm. BeposTHOCTH COOBITHIA B cepyr UCTIBITaHUN bepHym.
CnyvailHass BelIMYMHA M paclpelielieHHe BepoATHOCTE. MaremaTuyeckoe
OXHJaHWe U gucnepcus. [lpuMepsl MaTeMaTHUeCKOro OXHJIAHUSA Kak
TEOPETUUYECKOI0 CPETHETO 3HAUEHUS BEJIMUMHBL. MaTeMaTH4ecKoe 0KUJAHUE U
JNUCTEPCUST CIyYalHOM BEIIMYHMHBI «YHCIIO YCIEXOB B CEPUHM HWCHBITAHUU
bepnymm».



[lonsiTue o 3akoHe OonbIIMX yuced. M3MepeHue BEpOSATHOCTEH C MOMOIIBIO
qyacToT. PoJib ¥ 3HaUeHHE 3aKOHA OONBIINX YUCEI B MPUPOJE U OOLIECTBE.

Y4eOnsbiii Kypc «I'eomeTpus»

Havanenbie monsTuss reomerpuu. Touka, mpsiMasi, OTPE30K, Jyd. YTOIL
Bupapr yrios. BeprukansHble U cMeXHBIE yIubl. buccekrpuca yria. Jlomanas,
MHOTrOoyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOHCTBa OCEBOM CHMMETPHUHU.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C NMOMOIIBIO IUPKYJIS U JUHEUKHU. TpPEyroJbHUK.
BricoTa, Mmennana, GuccekTpuca, uX CBOMCTBA.

PaBHOOeApeHHbIE W PaBHOCTOPOHHUI TpeyroidbHUKH. HepaBeHCTBO
TPEYroJbHUKA.

CBolicTBa W TpPU3HAKKM PABHOOEAPEHHOTO TpeyroibHuKa. [lpuzHaku
PaBEHCTBA TPEYT OJIBHUKOB.

CpoiicTBa W TpU3HAKKM NapaiedbHbIX nOpsAMbix. CymMma  yrios
TPEeyroJibHUKA. BHEIIHKE YIIbI TPEYTOJIBHUKA.

IIpssmoyrosibHBINA TpeyrosbHUK. CBOWCTBO MEIMAHBI HMPSMOYTOJIBHOIO
TPEYroJibHUKA, IMPOBEIEHHOM K  runore”yse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpIMOYTOIBHBIN TPEYTOJIBHUK C YIJIOM B 30°.

HepaBencTBa B reoMeTpuy: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOH, Teopema o OoJbLIEM yriie U OOJIbIIeH CTOPOHE TPEYTOJIbHUKA.
IlepnieHAUKyJIAp U HaKJIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccekTpuca yria W CepeIMHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpYy)XHOCTh U Kpyr, XOpJa M JuUaMeTp, HX CBoHcTBa. BzamMmHoe
PacCIIONIOKEHHUE OKPYKHOCTHU U nIpsiMoy. KacarenbHas U cexyas K OKpy>KHOCTH.
OKpyXHOCTb, BIIMCAHHAas B yroi. BrucaHHas W ONHCAaHHAs OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

Yetrpipéxyronpauku. [lapammenorpamMm, €ro mnNpuU3HAKM U CBOMCTBA.
YactHple ciaydad MmapamieorpaMMoB (MIPSMOYTOJBHHUK, POMO, KBaapar), UX
MpU3HAKK W CBOWCTBAa. Tpamenusi, paBHOOOKas Tpamerus, e€ CBOWCTBA H
npusHaku. [IpsamoyronpHas Tpamnenus.



Merton yaBoenus meauansl. llentpanbHas cumMerpus. Teopema Paneca u
TEOpeMa O MPONOPLHUOHATIBHBIX OTPE3KaAX.

Cpennue TMHUM TpEeyrojibHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHukKa.

[lonobue TpeyroapHUKOB, KodppuuueHt nonobus. Ilpusnaku nomgoOus
TpeYroJbHUKOB. [IpruMeHenne noao0us Mpu peleHrny MpakTUYeCKuX 3a1ad.

CpoiicTBa 1uiomaaeil reomerpuyeckux puryp. @opmynbl s MIIOMIAINA
TpeyroJIbHUKa, Mapajienorpamma, pomoa u tpanenuu. OTHOIIEHUE IUIOIIAAEH
NOJI0OHBIX QUTYD.

Boruncnenne miomaneid  TPEyrolbHUKOB W MHOTOYTOJIBHUKOB — Ha
KJIeT4aToi Oymare.

Teopema Ilucdaropa. Ilpumenenune teopembl [ludaropa mpu pemenuun
NPAKTUYECKUX 3a/]a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOIO YIJIa MPSAMOYTOJIBHOTO TPEYrojbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpuueckue ¢GyHKIUU
yraoB B 30, 45 u 60°.

Brucannble U 1HeHTpaidbHbIC YIIIbI, YTOJ MEXKAY KacaTeJIbHOW U XOPIOM.
Yriuel  MexIy XopAaMu M CEeKyIIMMH. BrnucaHHble U ONUCaHHBIC
4eThIpEXYrOoJbHUKU. B3anMHOe pacmonoxeHue IByX OKpykHocTeil. Kacanue
OKpy>XHOCTeH. O011Me KacaTelbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, xkocuHyc, TaHreic yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKIAECTBO. POPMYITbI TPUBEACHUS.

Pewiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpEMa CHUHYCOB.
Pemienre mpakTHYECKUMX 3a/lad C HUCIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue moao6us. [Togo6re coOOTBETCTBEHHBIX YJIEMEHTOB.

Teopema O TPOU3BENCHHH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeJbHOM.

Bektop, mnuHa (MOAyNb) BEKTOpA, COHAMNPABICHHBIE  BEKTOPBHI,
MPOTUBOMOJIOKHO HAMPABJICHHBIE BEKTOPbI, KOJJIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEPAIMU HAJl BEKTOpaMHU. PasznoxeHne BeKTopa 1o AByM
HEKoJUTMHeapHbIM BekTopaM. Koopauuatel BekTopa. CkajisipHOE MPOU3BE/ICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBbl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHUsS TMPSIMOHM U
OKPY>KHOCTH B KOOpJIMHATaX, MEPECEUCHUE OKPYNKHOCTEH M MpsAMBIX. MeTon
KOOPAHMHAT U €ro MPUMEHEHHUE.



IIpaBunbHble MHOrOyrojgbHuku. JlimHa OKpykHOCTH. I'pagycHas wu
paguraHHas Mepa yria, BBIYHCICHUE JJIMH AYyr OKpyXHoctel. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS MJIOCKOCTH U BHYTPEHHUE CUMMETpPUU (PUTYp (dJI€MEHTapHbIE
npeactasienus). [lapannensubiii nepeHoc. [loBopor.

Y4eOHbIli Kypc «BepoATHOCTH M CTATHCTHKA»

7 KIIACC

[IpencraBienne JaHHBIX B BUAE TaOIul, AuarpamM, TIpadUKoB.
3anonHeHue TaOJIUI, YTEHHE U TOCTpPOEHUE AuarpamMM (CTOJIOMKOBBIX
(ctombyaThix) W KpYroBbiX). UteHue TrpaduKOB peabHBIX MPOIECCOB.
W3Bneuenne wuHQOpManuMM U3 AMarpaMM M TaOJMIl, HCIOJIb30BaHUE U
UHTEpIpeTaIvs TaHHBIX.

OnucaTenbHasi CTaTUCTHKA: CpeiHee apudMeTHuuecKoe, MeauaHa, pa3max,
HauOoJbIIee U HaUMEHbIlIee 3HaUE€HHUS HaOOpa YUCIOBBIX NaHHBIX. [Ipumepsl
CIy4allHOM M3MEHYHUBOCTH.

Cry4aitHbI SKCIIEpUMEHT (OIBIT) M CiydaiiHoe coObITHe. BeposaTHOCTh U
yactota. Pojp ManoBepoOsSTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B
npupojie U B ob1iecTse. MoHeTa U UrpaibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepimnHbl. Yuciao pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o ceaznoctu rpada. Lenu u muknsl. [yt B
rpadax. O6xox rpada (ditnepoB nyth). [IpencraBnenue 06 OpueHTUPOBAHHOM
rpade. Pemenne 3ama4 ¢ momoinpio rpados.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI
Y4eOHbIl Kypc «AJiredpa»

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHHUS IMpOrpaMMbl y4yeOHOro Kypca
«Anrebpa» XxapaKTepHU3yITCS:

1) naTpuoTHYecKOe BOCIIUTAHHE:

NPOSIBJICHUEM MHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUUCKOU
MAaTEMAaTHKHA, LEHHOCTHBIM OTHOLIEHHUEM K JIOCTHXKEHUAM POCCHUCKUX
MAaTEMAaTHKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3TUX
JOCTH>KEHUH B IPYTUX HAyKaxX W MPUKIAIHBIX chepax;

2) rpaskaaHCKoe U IYXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:



TOTOBHOCTBIO K BBIMOJHEHHUIO 00S3aHHOCTEH TpaKJaHWHA W peau3aluu
€ro mpas, MPEJCTABICHUEM O MaTeMaTHYECKHX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SABJICHUM, MPOIEAYP IPaxqaHCKOTO 00IIeCTBa (HaIpuMep,
BBIOOPBI, OMNpPOCHI), TOTOBHOCTHIO K OOCYXIECHHMIO STUUYECKUX MpoOJieM,
CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM IOCTHMXKEHUN HAyKH, OCO3HAHHEM
BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHLIMIIOB B AEATEIIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha AKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad
MAaTEMaTHYE€CKOW HaNpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTHM MAaTEMaTHUYECKOTO
o0Opa3oBaHus HA MPOTSHKEHUM BCEH KU3HU JUJISl yCIEIHON npodeccuoHanbHOU
JESATeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHMM, OCO3HAHHBIM BBIOOPOM H
MOCTPOSHUEM MHIUBUIYAJIbHOU TPACKTOPUHU 00pa30BaHMs U )KU3HCHHBIX IIJIAHOB
C y4€TOM JTMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY U OACTETUYECKOMY BOCHPHUSTHIO
MaTeMaTHYEeCKUX OOBEKTOB, 3ajad, PEIICHUN, PACCyKICHUH, YMEHUIO BUIETH
MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

OpUEHTAllME B JESATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
peACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, PHUPO/IbI
U 00IIecTBa, MOHUMAaHUEM MaTeMAaTHYECKON HayKu Kak cdepbl ueIoBEYECKOU
NEATEIbHOCTH, TANOB €€ Pa3BUTHUS U 3HAYMMOCTH I Pa3BUTHS IUBUIIM3ALINH,
OBJIQJICHUEM SI3IKOM MAaTEMAaTUKH U MAaTEMAaTUUECKON KYJIbTYPOil KaK CpEeICTBOM
NO3HAHMS MHpA, OBJIAJICHHEM MPOCTEUIINMHU HaBBbIKAMU HCCIEA0BATEIbCKON
NEeATEIbHOCTH;

6) puznueckoe BocnuTaHUE, (POPMHUPOBAHNE KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIArONOJIyYHs:

TOTOBHOCTBHIO NPHUMEHATh MAaTEMaTUYECKHE 3HAHHS B MHTEPECAX CBOETO
3I0pOBbS, BEIEHUS 3I0pOBOTO oOpa3a >KM3HU (30pOBOE TMHUTaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATHH M OT/AbIXA, peryispHas Qusndeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABBIKA PEQIICKCUU, NMPU3HAHUEM CBOETO
npaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYyroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIlMENl HAa NPUMEHEHHE MATEeMaTUUYECKUX 3HAHUM ISl pELICHUS
3a/1ay B 00JIaCTU COXPAHHOCTH OKPYKAIOIIEH Cpe/Ibl, INTAHUPOBAHMS TTOCTYIIKOB
U OLICHKH MX BO3MOXHBIX MOCJHEACTBUN JJIs1 OKPYKAIOIIEH Cpelibl, OCO3HAHUEM
TJI00AIBHOTO XapaKTepa SKOJOTUYECKUX IPOOIeM U MyTeH UX PEIICHMS;

8) ajanTanus K U3MEHAIIMMCS YCJIOBUAM COLMAIBHON U NPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUAM B YCJIOBHUSIX HEOIPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYHO IEATEIBbHOCTb, B TOM
qHUCclie yYMEHHE YYUThCA Y JPYrux IIOAeH, mnpuodperaTh B COBMECTHOM
NEeATEeIbHOCTU HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HEOOXOMMOCTRI0O B (OPMUPOBAaHMHM HOBBIX 3HAHHWK, B TOM YHCIIEC
dbopMyITHpOBaTh HJACH, MOHSATHS, THIOTE3bI 00 OOBEKTax W SBICHUAX, B TOM
quClie paHee HEW3BECTHBIX, OCO3HABATH JCPUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYallUi0, BOCHPHHUMATh
CTPECCOBYIO CUTYallUI0 KaK BBI30B, TPEOYIOIIMII KOHTPMEpP, KOPPEKTUPOBATH
MIPUHUMAEMbIC PEIICHUS U JOeUCTBUS, (OPMYIUPOBATH U OLICHUBATH PUCKU U
MOCJIEACTBUSA, POPMHUPOBATH OTIBIT.



Y4eOnbiii Kypc «I'eomeTpus»

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHUS NpPOrpaMMbl Y4eOHOro Kypca
«I"'eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUNCKOU
MaTe€MaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSM POCCUUCKUX
MaTEMAaTUKOB U POCCUUCKON MaTEMaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO ITUX
JOCTHXKEHUM B IPYTUX HayKax U MPUKIAIHbIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEM IpakJlaHWHA W peasu3aliu
€ro Mnpas, MPEACTABICHHUEM O MaTEeMaTHYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYP, ABJICHU, IPOLEAYP IPakIaHCKOro 001ecTBa (Harnpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHHIO JTHUECKUX MpoOIieM,
CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JTOCTH)KEHUW HAayKH, OCO3HAHUEM
BaXXHOCTH MOPAJIbHO-ITUYECKUX MPUHIIAIIOB B JIEITETLHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE B PEIICHUM IPAKTUYECKUX 3anad
MaTEMaTU4YECKOW HAIpPaBICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTHYECKOTO
00pa30BaHUs Ha MPOTSKEHUM BCEW KU3HU Ul YCIEIIHOW MpodeccrnoHanbHON
JESITEIbHOCTH M Pa3BUTUEM HEOOXOIHMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
HOCTPOEHUEM MHAMBUIYaJIbHOM TPaeKTOpUU 00pa30BaHuUs U )KU3HEHHBIX IIJIaHOB
C Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTbIO K HMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJau, pPEUICHUH, pacCyKICHUH, YMEHUIO BUAEThH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JEATEIIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEACTaBICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, PUPOJIBI
U 0o0IecTBa, MOHUMaHUEM MaTeMaTHUYeCKOM HayKH Kak c(epbl 4eI0BEYECKOM
NEeSATENbHOCTH, 3TANIOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHSI LUBUIN3ALINH,
OBJIaJICHUEM SI3bIKOM MATEMATHKHU U MATEMaTHYECKOU KYJIbTYPOH KaK CPEeICTBOM
MIO3HAHUS MHpA, OBJIAJACHUEM IPOCTEUIIMMH HaBBIKAMHU HCCIIEJ0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢pusnueckoe Bocnuranue, GopMHUpPOBaHHE KYJIbTYPbI 310POBbSl U
3MOLMOHAJIBHOIO 0JIAT OOy YU :



TOTOBHOCTBIO MPUMEHSATh MAaTeMaTHYECKHE 3HAHUS B HMHTEpPECax CBOETO
3M0POBBS, BEIECHHUS 370pOBOro oOpa3a KU3HU (370pOBOE MHUTAaHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATHM M OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedieKCHUU, TMPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO YK€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIlME Ha TPUMEHEHHE MAaTeMaTUUYECKUX 3HAHUM ISl PEIICHUS
3a/1a4 B 00JIaCTH COXPAaHHOCTHU OKPYKAIOIIEH Cpeibl, MIIAHUPOBAHUS MTOCTYIKOB
U OILICHKU WX BO3MOXHBIX MOCJEACTBUM JJIsi OKPYKAKOIIEH Cpelibl, 0CO3HAHUEM
100aJIBbHOTO XapaKkTepa AKOJOTHUECKUX TPoOJIeM U MyTel UX PEeIICHUs;

8) ajanTanus K U3MEHAIIUMCH YCJIOBUAM CONUAIBLHONH M MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JICCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, ITOBBIIIEHUIO
YPOBHSI CBOCH KOMIIETCHTHOCTH 4epe3 MPAKTHUYECKYIO NESITEIBbHOCTh, B TOM
YUCJIE YMEHHUE YYHUThCS Y JAPYrHUX JIIOJeH, NpuoOpeTath B COBMECTHOM
NIeATeIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OTBITA IPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHUH, B TOM YHCIE
dbopMynHpoBaTh UJEH, MOHSATHUS, TUMOTE3bI 00 OOBEKTaX W SIBJICHUSAX, B TOM
Yyclie paHee HEU3BECTHBIX, OCO3HABaTh ACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYallll0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYAaIMI0 KaK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAaeMble pElIeHUs U JACUCTBUS, (HOPMYIHPOBATh U OICHUBATH PUCKU U
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

Y4yeOHblii Kypc «BeposiTHOCTH M CTATHCTHKA»

JInuHOCTHBIE pe3yabTaTbl OCBOCHUS IpOrpaMMbl y4yeOHOTro Kypca
«BeposATHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIUTAHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUWCKOU
MAaTEMAaTHKHA, LEHHOCTHBIM OTHOLICHUEM K JIOCTHXKEHHUSIM POCCUMCKUX
MAaTEMAaTHKOB U POCCHUMCKOW MAaTEMATUYECKOMN IIKOJbI, K UCIIOJIb30BAHUIO 3THX
JOCTIKEHUH B IPYTUX HayKax W MPUKIAIHBIX cepax;

2) rpaskaaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO O0S3aHHOCTEN TpakJlaHWMHA M pealh3aluu
€ro MpaB, MPEACTABICHHEM O MATEMaTHYECKUX OCHOBaX (DYHKIITMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYP, SABJICHUM, MPOLEAYP IPaXJaHCKOTO 00IIeCTBa (HaIpumep,



BBIOOpHI, OINpPOCHI), TOTOBHOCTHIO K OOCYXIEHHMIO STUUYECKUX MpoOJieM,
CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM IOCTMKCHUN HAyKH, OCO3HAHHEM
BA)XHOCTU MOPAJIbHO-3TUYECKUX MPUHLIMUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTaHOBKOW Ha AKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad
MAaTEMaTHYE€CKOW HaMpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTHM MAaTEMaTHYECKOTO
o0pa3oBaHus HA MPOTSHKEHUM BCEH KU3HU JUJISl YCMEIIHOM MpodeccuoHaIbHOM
JEATeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOSHUEM WHIUBUIYAJIbHOU TPACKTOPUHU 00pa30BaHMs U )KU3HCHHBIX IIJIAHOB
C y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHATLHOMY U 3CTETHUYECKOMY BOCIPHUSTHUIO
MaTeMaTHYEeCKUX OOBEKTOB, 3ajad, PEIICHUN, PacCyKJICHUH, YMEHUIO BUIETH
MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAllME B JESATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
npeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UeJIOBEKa, MPUPOIbI
U 0o0IIecTBa, MOHUMAHUEM MATEMaTHYECKON HayKu Kak c(epbl ueroBeuecKon
NEATENIbHOCTH, 3TANlOB €€ pa3BUTHUS U 3HAYMMOCTH Ul Pa3BUTHs LIUBUIIM3ALINH,
OBJIQJICHUEM SI3IKOM MAaTEMAaTUKH U MaTEMAaTUUECKON KYJIbTYPOM KaK CpEACTBOM
[IO3HaHUs MHPA, OBJAJCHUEM NPOCTEHUIIMMHU HABBIKAMH HCCIIEN0BATEIbCKON
NEATEIbHOCTH;

6) puznueckoe BocnuTaHUE, (POPMHUPOBAHNE KYJIbTYPbl 310POBbS H
3MOIHOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO IIPUMEHATH MATEMATHYECKUE 3HAHUSA B HMHTEPECAX CBOETO
3I0pPOBbS, BEIEHHUs 3I0pOBOTO oOpa3za JKU3HU (30pOBOE THUTaHUE,
cOQIaHCUPOBAHHBI PEXKUM 3aHATHH M OT/ABIXA, peryispHas (undeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA PEQIICKCUU, NMPU3HAHUEM CBOETO
MpaBa Ha OMMOKY M TaKOTO K€ MpaBa JPyroro 4eIoBeKa;

7) 3K0JI0rM4YeCcKoe BOCIIUTAHUE:

OpMEHTAallME HA MPUMEHCHUE MAaTEMaTUUYECKUX 3HAHWUW Ui PELICHUS
3a/1a4 B 00JIaCTH COXPAaHHOCTHU OKPYKAIOIIeil Cpebl, MIIaHUPOBAHUS MTOCTYIKOB
Y OLEHKU MX BO3MOXHBIX IMOCIIEICTBUMN ISl OKPYXKAIOIIEH Cpenbl, OCOZBHAHUEM
100aJBbHOTO XapaKkTepa HKOJOTHUYECKUX MPOOJIeM U MyTel UX PEeIICHUS;

8) apanTanusa K U3MEHAIIUMCS YCJIOBUAM COUMAIbHOU M MIPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUAM B YCJIOBHSIX HEOIPEICIEHHOCTH, MOBBIIICHUIO
YPOBHS CBO€M KOMIETEHTHOCTH 4Y€pe3 MPAKTHYECKYHO IEATEIbHOCTb, B TOM



quClie YMEHUE YYUThCA y JPYrux IJoAeil, npuodperaT B COBMECTHOM
JEeSATENbHOCTU HOBBIE 3HAHUS, HABBIKYA U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE
dbopMynupoBaTh HACH, MOHSATUS, THUIOTE3bI 00 OOBEKTaxX W SIBICHUAX, B TOM
YlCclie paHee HEU3BECTHBIX, OCO3HABATh AE(PUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYallll0, BOCHPUHUMATh
CTPECCOBYIO CUTYaIMIO0 KaK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaeMble pelIeHUs U AeHCTBUs, (GOPMYNIHpPOBATh U OLEHUBATH PUCKU U
NOCHEACTBUSA, (DOPMUPOBATH OIBIT.

METAITPEAMETHBIE PE3YJIbTATDBI
Y4eOHbIH Kypc «AJiredpa»
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

Ba3oBble JJornuecKkue 1eiicTBUA:

° BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKN MAaTEMaTUUYECKUX
OOBEKTOB, TIOHSATHM, OTHOIIEHUH MEXAY TMOHATHAMHU, (HOPMYJIUPOBATH
ompeaeIeHUs TIOHSATHH, yCTaHABJIUBATh CYIIECTBEHHBIN MIPU3HAK
KiaccupuKaIuyu, OCHOBaHUSA i1 O0OOOIIEHHUs W CpPaBHEHHS, KPUTEPUU
MPOBOAUMOIO aHAJIN3a;

o BOCIIPUHUMATh, (QOPMYIHpPOBaTH W MPeoOpa3oBbIBATh  CYXKICHUS:
yYTBEpJUTEIbHBIE U OTPUIIATENbHBIE, €IMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHbIE;
o BBISIBJISITh ~ MATEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U

NpOTUBOpeUns B pakTax, TaHHBIX, HAOIIOCHUSIX U YTBEPKACHUIX, Tpe/jiarath
KPUTEPUU ISl BBISIBJICHHS] 3aKOHOMEPHOCTENW U IIPOTUBOPEYMI;

o JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHBHBIX U
VWHIYKTUBHBIX YMO3AKJIOUYEHUHN, YMO3aKIOUEHUN 110 AaHAJIOTHUH;
o pa30upaTh 10Ka3aTebCTBA MATEMATHUECKUX YTBEPKICHUM (TTPSIMBIE U OT

NPOTHBHOTO), TPOBOJHUTH CaMOCTOSTEIBHO HECJIOXHBIC JIOKA3aTeIhCTBA
MaTeMaTU4YeCKuX (PaKTOB, BHICTPAMBATH apTYMEHTAIMIO, TPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

o BbIOMpaTh crmoco0 pemnieHust y4eOHOM 3amayu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pelIeHUs, BBIOMpPaTh HawOoNee MOAXOASIIMMA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/bCKue AeCTBUS !

o MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUN WHCTPYMEHT MMO3HAHMSI,
dbopMynupoBaTh  BOMPOCHL, (UKCHPYIONIUE MPOTUBOPEYHE, MPoOIIeMy,
CaMOCTOSITEJILHO YCTaHaBIMBATh MCKOMOE M JaHHOE, (hOopMUPOBATH THIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

o IPOBOAUTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IIJIaHY HECIIOXHBIN
AKCHEPUMEHT, HEOOJBIIOE HCCIEAOBAaHME MO YCTAHOBICHHUID OCOOEHHOCTEH
MaTeMaTH4YeCKOro 00bEeKTa, 3aBUCUMOCTENH 00BEKTOB MEXAY COOOI;



o CaMOCTOSITEILHO (hOPMYIUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yIbTaTaMm
MPOBEAEHHOTO HAOJIOACHUS, MCCIEAOBaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;
o MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIJIBUTATH
MIPEOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:
o BBISIBIIATH HEJOCTATOUYHOCTh M HM30BITOYHOCTh HHGOPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIS PELICHUs 3a]/1auu;
o BBIOMpPATh, aHAJIMU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
nH(pOpMaINIO pa3IUUHBIX BUJOB U (HOPM IMpECTABICHUS;
o BBIOMpaTh (QopMy mpenctaBieHuss HHGOpPMALUM U WILIIOCTPUPOBATH
pelmaeMble  3a7a4d  CXEMaMH, JuarpaMmaMu, HWHOM Tpadukod ©  UX
KOMOWHAIIHSIMU;
o OIICHUBATh HAAEKHOCTh WH(OpPMAIMK TIO KPUTEPHUSIM, MPEIJIOKEHHBIM
YUHUTENIeM WIH CPOPMYITUPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
o BOCIIPUHUMATh W (POPMYJIUPOBATH CYXIEHUS B COOTBETCTBHH C
YCJIOBHSIMU M TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHS B YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEIICHUS
3a/1a4i, KOMMEHTHUPOBATD MOJIYyUYCHHBIN pe3yJbTarT;
o B X07Ie 00CYX/ICHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1aeMOU TEMBI,
npoOJeMbl, pelIaeMoil 3ajad, BBICKA3bIBaTh WJICU, HAIICIICHHBIC HA TOUCK
peIIeHNs, COMOCTABIATh CBOM CYXICHUS C CYXIECHUSIMHU JIPYTUX yUYaCTHUKOB
auanora, OOHapyKUBaTh pa3IMyUe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
bopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;
o NOPENCTAaBISATh  PE3yNbTaThl  pEIICHHWs  3aJadyd,  OKCIEpUMEHTa,
UCCJIEIOBAHUs, MPOEKTa, CAMOCTOSTEIBLHO BBIOMpaATh (hOpMAT BBICTYIUICHHUS C
y4€TOM 3aJ1a4 MPe3eHTANH U OCOOCHHOCTEN ayTMTOPUH;

o IIOHMMaTh W WCIOJb30BAaTh  IPEUMMYIIECTBA  KOMAHIHOM W
UHANBUAYATBHON pabOThl IPHU PEIICHUH Y4eOHBIX MAaTEMATHUYECKUX 3a/1aY;
o IIPUHUMATH LIEJIb COBMECTHOM JAEATEIBHOCTH, INIAHUPOBATH OPraHU3aLIUI0

COBMECTHOW pabOThI, pacIpeiesiATh BUIbI padoOT, TOTOBAPUBATHCS, 00CYKIaTh
IPOIIeCC M Pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;
o y4acTBOBaTh B TPYNNOBBIX ¢opmax padoTel (00CyxkaeHus, 0OMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U APYTHE), BBHIMOIHATH CBOIO YacTh PaOOTHI U
KOOPJMHUPOBATh CBOU JCHCTBUSL C JAPYTMMH YWICHAMH KOMAaHJbI, OLIEHHWBATH
KaueCcTBO CBOETO BKJIaJla B OOIIHI MPOIYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
YY4aCTHUKAMU B3aHMOICHCTBHS.

PerynsiTuBHbIe YHUBepcaibHbIe YueOHbIe JAeiicTBUs

Camoopranusanus:
o CaMOCTOSITETILHO COCTAaBJISTh IUIAH, alTOPUTM DPEIICHUs 3a1auu (WA ero
94acTh), BBIOMpATh CHOCOO pEIICHHS ¢ Yy4EéTOM HUMCIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pENIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJbHBII UHTEJLIEKT:

o BJIAJETh CIOCO0AMU CaMOMNPOBEPKH, CAMOKOHTpPOJSL Mpolecca U
pe3yJibTaTa pEeIICHUs] MATEMATHYECKOW 3a/1a4H;
o NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NpPHU PEUICHUU

3a/1a4i, BHOCUTh KOPPEKTHUBHI B ICSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
HalJICHHBIX OIHMOOK, BBISIBICHHBIX TPYIHOCTEH;



o OLICHMBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU IIOCTABICHHOMN LICIIN
U YCIOBUSM, OOBSICHATh NPUYMHBI JOCTHKEHUS WIM HEJAOCTHKEHUS LEJH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

Y4eOnsbiii kypc «I'eomeTpus»

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIC Y4eOHbIC 1eHCTBHUS

ba3oBble Jornyeckue aemcTBus:

. BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKN MAaTEMAaTUUECKUX
OOBEKTOB, TIOHSATUM, OTHONIEHUH MEXKAY TMOHATHAMU, (HOPMYIUPOBATH
OTpeAeICHUs TIOHSTHH, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK
KiaccupuKaluu, OCHOBaHUSA JJIi O0OOOIIEHHUS U CpPaBHEHUS, KpPUTEPUU
MPOBOAUMOIO aHAJIN3a;

. BOCIPUHHUMATh, (QOPMyIHpPOBaTH W MPeoOpa3oBbIBATh  CYXKICHUS:
yTBEpJAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIC U 00IIIHE, YCIOBHBIC,
. BBISIBIIATH ~ MATEMATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U U

IMPOTHUBOPCYUNA B (I)aKTaX, JaHHBIX, Ha6J'IIO,ZICHI/ISIX N YTBCPKACHUAX, ITPCAJIArdTh
KPpUTCPUU IJIA BBIABICHHA BaKOHOMCpHOCTeﬁ )51 HpOTHBOpG‘IHﬁ;

o JIenaTh BBIBOJBI C HMCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;
. pa30upaTh 10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKACHUM (IIPSMbIE U OT

OPOTUBHOIO), TMPOBOJUTH CAMOCTOSITEILHO HECJIOXHBIE J0Ka3aTeIbCTBa
MaTEeMaTUYEeCKUX (PaKTOB, BLICTPAUBATh ApTyMEHTAIINIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNUS,
. BBIOMpPATh CIOCOO perieHus y4eOHOH 3ajaum (CpaBHUBATh HECKOJBKO
BApUAHTOB  peElIeHHUs, BBHIOMpaTh HauOoyiee MOAXOASIIHUNA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !
. MCIIOJIb30BaTh BOMPOCHI KAK MCCIIENOBATEIHCKANA WHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh  BOMPOCHI, (GUKCHPYIONME MPOTHBOpPEYHE, MPoOIeMy,
CaMOCTOSITEJIbHO YCTaHaBIMBATh UCKOMOE M JaHHOE, (OopMUPOBATH THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;
. POBOAUTH IO CaMOCTOSITENIBHO COCTaBIEHHOMY IUTAHY HECIOXKHBIN
AKCHEPUMEHT, HEOOJBIIOE HCCIEAOBAaHUE IO YCTAHOBJIECHHUIO OCOOECHHOCTEU
MaTeMaTH4YEeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEX Y COOOI;
. CaMOCTOATETHLHO (OPMYIHPOBATH 000OIICHHS ¥ BBIBOJIBI IT0 PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCICAOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;



o IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOLECCA, & TAKXKE BBIIBUIATH
MIPEAIOJIOAKEHNS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSAX.

Pabora ¢ undgopmanmeii:
. BBISIBJISITh HEJAOCTAaTOYHOCTh M W30BITOYHOCTh WH(GOpMAIUH, JAHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3a]aUH;

o BbIOMpATh, AaHATM3UPOBATH, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (POPM IpEICTaBICHUS;
. BbIOMpaTh QopMy TMpeacTaBlieHUs HWHGOpPMAIMM W WIUTIOCTPUPOBATH

perraeMble  3a7add  CXEMaMHW, JIUarpaMMaMH, WHOW Tpapukod U HX
KOMOWHAIIUSIMU;
o OIICHMBATh HAJAEKHOCTH WH(OOPMAIIMU TIO KPHUTEPHUSAM, IMPEAIOKCHHBIM
yUUTEIEM WK C(POPMYITUPOBAHHBIM CAMOCTOSTEITHHO.

KoMMyHHKATHBHBIE YHHUBEPCATbHbIE YUeOHbIE T1eiicTBHSI:
. BOCIIPUHMMATh H (OPMYJIHMPOBATH CYXJICHHS B COOTBETCTBHH C
YCIIOBUSIMH | TICJIIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY
3pEHUsS B YCTHBIX U MUCBMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS 1O XOAY PEIICHUS
3aJ1ayu, KOMMEHTUPOBATh IMOTYUYECHHBIH pE3ysIbTaT;
. B X07Ie 00CYKICHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1aeMOU TEMBI,
poOJIeMbl, pelIaeMoil 3ajadu, BBICKA3bIBaTh HJCH, HalleJIEHHbIE Ha ITOMCK
pelIeHs, COMOCTaBIATh CBOU CYXICHHUS C CYKISHUSIMU JPYTUX YIACTHHUKOB
nuasora, oOHapyXKMUBaTh Pa3IMuUe U CXOJICTBO MO3UIIMM, B KOPPEKTHOU popme
dbopMyITHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;
. NPEACTaBIATh  PE3yJbTaThl  PEIICHWS  3a7adyd,  OKCICPUMEHTA,
UCCJICIOBAHUS, MPOEKTa, CaMOCTOSITEILHO BBHIOMpaTh (DOpMAT BBICTYIUICHHS C
y4€TOM 3aj7a4 PE3eHTAIIMA U OCOOEHHOCTEH ayUTOPHH;
. NMOHUMATh W HKCIOJb30BaTh  IPEUMYIIECTBA  KOMaHIHOW |
WHIUBUIYaIbHON paOOTHI TP pelIeHNH yIeOHbIX MaTEeMAaTUUECKHUX 3a]1a4;
o NPUHUMATH 1IeJIb COBMECTHOM JESTEIHLHOCTH, IJIAHUPOBATH OPTaHU3AIHIO
COBMECTHOM pabOThI, paclpenensiTh BUIbI paboT, JOroBapuUBaThCs, 00CYKIaTh
MIPOIIECC U Pe3yIbTaT PaboThl, 0000IaTh MHCHHS HECKOJIBKUX JIFO/ICH;
. y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (00CyxkaeHus, 0OMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI W APYTHE), BHIMOIHATH CBOIK YacTh PaOOTHI U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C IPYTMMH UYJICHAMU KOMAaHbI, OIICHUBATH
KaueCTBO CBOETO BKJIJla B OOIIHI MPOTYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
YY9aCTHUKaMH B3aMMO/ICHCTBHS.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:
. CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJlTOPUTM pPEIICHUA 3a7auu (WU €ro
4acTh), BBIOMpATh CHOCOO PEIICHUS C Y4E€TOM HUMEIOIINXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapHUaHTHI
pelIeHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

. BJaJE€Th CIMOCOOAMHM CAMOINPOBEPKH, CAMOKOHTPOJS Ipolecca Hu
pe3yJibTaTa pelIeHUs MAaTEMAaTUYECKOW 3a/1a4H;
. NPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPHU PEIICHUU

3aJlayu, BHOCUTb KOPPEKTHUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

o OLIEHUBATh COOTBETCTBUE PE3yJIbTATA AECATEIBHOCTH IOCTABIEHHON
LEJHU U YCIOBUSAM, OOBSICHATh NMPUYNHBI TOCTUKEHUS WU HEJOCTHXKEHUS 1IEIIH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

Y4eOHblii Kypc «BeposiTHOCTH M CTATUCTHKA»

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

. BBISIBJIISITH M XapaKTEpPU30BaTh  CYIIECTBEHHBIE  IPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, TOHATUM, OTHOIICHUH MEXIYy MOHATUIMH,
dbopMynHpoBaTh OMNpEACICHUs TMOHSATHUH, YCTaHABIMBATh CYIICCTBEHHBIN
IPU3HAK KiIacCU(PUKAIMU, OCHOBAHUS ISl 00OOIICHUS U CPaBHEHUS, KPUTCPHUH
IPOBOAMMOIO aHAJIN3a;

o BOCIIPUHHUMATh, (HOPMYITUPOBATh U MPEOOPA30BBIBATH CYKIACHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHIUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

. BBUBJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aWUMOCBA3U U
MPOTUBOpEYHs B (paKkTax, JTaHHBIX, HAOMIOJACHUSIX W YTBEPKICHUAX, MIPEAJIaraTh
KPUTEPUU JJIS1 BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNN;

. JI€J1aTh BBIBOJBI C UCIIOJb30BAHUEM 3aKOHOB JIOTUKH, T1EAYKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKJIIOUCHUH 10 aHAJIOTUH;

. pa3Ouparh  J10Ka3aTelbCTBA  MATEMaTUUYECKUX  YTBEPKJCHUI

(OpsiMble ¥ OT MPOTUBHOTO), NPOBOJUTH CAMOCTOSITEJILHO HECIOXKHbBIC



J0Ka3aTeNbCTBA MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATh AapPryMEHTAIIHIO,
OPUBOAUTH TPUMEPHl H  KOHTPHOPHUMEPHl, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIIeHus;

. BbIOMpaTh CrHocod pemieHus ydyeOHOM 3amauu  (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHHS, BHIOMpAaTh HAaMOOIee MOAXOSIINNA C YIETOM
CaMOCTOSITETTFHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTeIbcKue AelicTBHS:

. UCTIOJB30BaTh BOMPOCHl KaK MCCIIEOBATEIbCKUN WHCTPYMEHT
No3HaHUSA, (OPMYIUPOBATH  BOMPOCH,, (UKCUPYIOUIHNE IMPOTHBOpPEUHE,
npobieMy, CaMOCTOSITEIIFHO YCTaHABIMBATH MICKOMOE U JIaHHOE, (POPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

. TPOBOJIUTH TI0 CAMOCTOSITETTFHO COCTABIICHHOMY IJIaHy HECIIOKHBIH
AKCIIEPUMEHT, HEOOJBIIOE HCCIEOBAaHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEU
MaTEMaTHYECKOT0 00BEKTA, 3aBUCUMOCTEN 0OOBEKTOB MEXAY COOOM;

. CaMOCTOATENHHO (OPMYITUPOBATH OOOOIIEHHS W BBIBOJBI TIO
pe3ynbrataM  MpPOBEAEHHOTO  HAOMIOJEHUS, HCCIEOBAHHS, OLIEHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O0IICHUH;

. POrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoliecca, a Takke
BBIIBUTATh MPEATION0KEHHSI O €0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumei:

. BBISIBJIATh  HEJOCTATOYHOCTh U U30BITOYHOCTh HH(OpPMAIIUH,
JTaHHBIX, HEOOXOIUMBIX JIJIS pELICHUS 3a1a4H;

. BBIOUPATH, aHAIM3UPOBATH, CHUCTEMaTU3UPOBAThH U
MHTEPIPETUPOBATh NH()OPMALIMIO PA3IMUHbBIX BUJOB U (POPM MpeacTaBICHHUS;

. BbIOMpaTh GOopMy MpecTaBICHIS HHPOPMAIIUU U WIUTFOCTPUPOBATH
pemraemMbie  3a7add  CXEMaMH, JUarpaMMaM#, WHOW Tpapukod U HUX

KOMOMHAIIUSIMU;



. OIICHWBATh  HANE&KHOCTh  WMHGDOpPMAIMM  TIO  KPUTEPHUSM,
MIPETOKCHHBIM YUUTEIEM WM CPOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHHKAaTHBHBIE YHHUBEPCAIbHBIE YUeOHbIE 1eficTBUSI:

o BOCIIPUHHMATh M (OPMYJIUPOBATH CYXIACHUS B COOTBETCTBUU C
YCIIOBUSIMH | TICJIIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY
3pEHUs B YCTHBIX U MUCBMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHSI TI0 X0y PEIICHUS
3aJ1auyu, KOMMEHTHUPOBAThH IMOTYUYEHHBIN pe3y/IbTaT;

. B X0/i¢ 00CYKICHUS 3a7aBaTh BOIMPOCHI IO CYIIECTBY 00CYXTaeMOn
TEMBI, TPOOJIEMBI, pelIaeMOi 3a/1auu, BRICKA3bIBaTh UJICH, HAIICIICHHBIC Ha TIOUCK
PEIICHHMS, COMOCTABIATh CBOM CYXKICHHUS C CYXJICHUSIMH JIPYTUX yYaCTHUKOB
auaiora, OOHapy)XMBaTh Pa3JIMuUEe M CXOJICTBO TMO3UIINM, B KOPPEKTHOU hopme
(bopMyITHpPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

. NPEJCTaBIATh PE3YJIBTaThl PEIICHUS 3a/Jadd, JKCIICPUMEHTAa,
UCCJIEIOBAHUs, MPOEKTa, CAMOCTOSTEIHLHO BHIOUpATh (hOpMAT BBICTYIUICHHUS C
y4€TOM 3aJ1a4 Mpe3eHTAIMN U OCOOCHHOCTEN ayAUTOPHUH;

. NOHMMAaTh W HCMOJB30BAaTh TMPEUMYIIECTBA KOMAHIHOHW U
WHANBUAYATBHON pabOThl IPH pEIICHUH Y4eOHBIX MAaTEMATHUYECKUX 3a/1aY;

. NPUHUMATh 1€1b COBMECTHOM JIESITENbHOCTH, IUJIaHUPOBATH
OpraHM3aIli0  COBMECTHOM  paboOThl,  pacmpeacisiTh  BHABI  padoT,
JIOTOBApUBAThCS, 00CYXKIATh MPOIECC U Pe3ynbTaT paboThl, 00001MaTh MHEHHUS
HECKOJIbKUX JIFOCH;

. y4acTBOBaTh B TPYMIOBHIX Gopmax paboTsl (00CyxkaeHUs, 0OMEH
MHEHHUSMH, MO3TOBBIE IITYPMbl U APYTHE), BHIMOIHATH CBOIO YacTh PaOOTHI U
KOOPJIMHUPOBATh CBOM JEHCTBUS C APYTMMH 4ICHAMH KOMAaHJbI, OIEHWBATH
KaueCTBO CBOETO BKJIAJ1a B OOIIHI MPOTYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM

Y4aCTHUKaMH BBaHMOHeﬁCTBHH.

PerHﬂTI/IBHbIe YHUBEPCAIbHBIC y‘leﬁHble I[eﬁCTBHH



Camoopranusanus:

o CaMOCTOSATEIBLHO COCTABIIATH IUIAH, AJITOPUTM PELICHUS 3a1auu (WK
€ro 4acTb), BbIOMpaTh CHOCOO peuieHus ¢ y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUPOBATh U KOPPEKTUPOBATH BapHUaHTHI
pelIeHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

o BJa/IeTh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Tpolecca U
pe3ynpTaTa peuieHus MaTeEMaTUYECKON 3a1a4u;

. NPEBUIETh TPYJHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh NMPU PEIICHUU
3aJ1ayu, BHOCUTb KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HalJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTH MOCTABIECHHOMN 1IENH
U YCIOBUSAM, OOBSACHATh NPUUYUHBI JOCTHXKEHUS WIM HEJOCTHKEHHS LIeJu,

HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OMBITY

HPEAMETHBIE PE3YJIBTATDBI
YueOHblii Kypc «Ajaredopa»

K kxonmy oOydyenus B 7 kjacce oOydYaroOIMICS TMOJYYUT CIEAYIONINC
IpEMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

BrImonHATh, codyeTas yCTHBICE W NMHUChbMEHHBIE TPUEMBI, apu(pMeTHIECKue
JNEUCTBUS C pallMOHAJILHBIMU YHCIIAMM.

HaxonuTh 3HaueHMs YMCIIOBBIX BBIPAKCHHH, MPUMEHSATH Pa3HOOOpa3HbIC
c1tocoOBI ¥ IPUEMBI BBIUMCIICHHS 3HAYECHUN IPOOHBIX BBIPAYKEHHH, COEPIKAIITNX
OOBIKHOBEHHBIC U JCCATUYHBIE APOOH.

[lepexoanTh OT OTHOM (HOPMBI 3aITUCH YUCEN K APYror (MpeoOpa3oBhIBATh
JNECATHYHYIO JpoOb B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHUYHYIO, B
YACTHOCTH B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH M yHOPSIAOUYMBATH pAllMOHAIILHBIC YHCIIA.

OKpyrJIsITh YcCna.

BbIMOMHATE OPUKUAKY M OIEHKY pe3yJibTaTa BBIUMCICHUM, OIICHKY
3HAYCHUW YHCJIOBBIX BBIPAKCHUW. BBITIOJHATH HEHUCTBHUS CO CTENEHSIMH C
HaTypaJbHBIMU MTOKA3aTEISIMHU.



[IpuMensT, mnOpuU3HAKK  JIEIUMOCTH, PA3I0KEHUE Ha  MHOXKXUTEIU
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4l, CBA3AaHHBIE C OTHOILIEHHEM
BEJIMYUH, MPOMOPIHUOHATBHOCTHIO BEJIWMYHMH, MPOILEHTaMH, UHTEPIPETUPOBATH
pe3ynbTaThl PELICHUS 3a/1a4 C YYETOM OrPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuUBaeMbIX OOBEKTOB.

AJire0panydecKue BbIPaKeHUs

Ucnonw3oBaTh anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh
e€ B mpolecce OCBOCHHs Y4eOHOro MaTtepuaia.

Haxonuth 3HaueHusi OyYKBEHHBIX BBIPAKEHUU MPHU 3aJJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoeimonusaTe mpeoOpa3oBaHUsl  LEJIOTO  BBIPAKEHUST B MHOTOYICH
NpHUBEJICHUEM MOJOOHBIX CIIAraeMbIX, PACKPHITUEM CKOOOK.

BrInonHATh yMHOXKEHWE OJHOYJICHA HAa MHOTOWIEH M MHOTIOYJIeHa Ha
MHOTOYJICH, TPUMEHATH (OPMYJIbI KBajIpaTa CYMMbI U KBaJipaTa pPa3HOCTH.

OcyiecTBisATh Pa3ioKEeHUEe MHOTOYWIEHOB Ha MHOXKHUTEIH C MOMOIIbIO
BBHIHECEHMsI 3a CKOOKM OOIINEro MHOXHUTENS, TPYHIUPOBKH CllaraeMbIX,
npuMeHeHHs (OPMYJI COKPAIIEHHOTO YMHOKCHHUS.

[IpumensTs mpeoOpa3oBaHUsST MHOTOYJICHOB ISl PEIICHUS] Pa3IMYHBIX
3a/1a4 U3 MaTeMaTHKH, CMEXKHBIX TIPEJIMETOB, U3 PeaIbHON MTPAKTHKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypajJbHBIMH MOKA3aTENsIMH IS
npeoOpa3oBaHUs BEIPAKCHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pewiats nMHEHBIE ypaBHEHUS C OJHOW MEPEMEHHOMN, TPUMEHSS NTpaBuia
nepexoga OT HCXOAHOTO YpaBHEHUS K paBHOCWIbBHOMY eMy. IIpoBepsTs,
SBJISIETCS JTX YUCJIO KOPHEM YPaBHEHUSI.

[TpumensTh rpaduyeckre METOIbI MPU PEIICHNUN JIMHEHHBIX YpaBHEHUN U
UX CHCTEM.

[lonOupaTe mpumepbl map 4YMCEN, SBISIOUIUXCS PEIICHUEM JIMHEHMHOTO
YpaBHEHUS C IBYMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpaduK JUHEHHOTO YpaBHEHHS C
JIBYMsI TIEPEMEHHBIMH, MOJb3YSICh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pemate cucteMsl ByX JIMHEMHBIX YpPAaBHEHUN C ABYMsI NEPEMEHHBIMU, B
TOM YHCJIe TpauIecKy.

CocTtaBiATh M pemaTrh JMHEHHOE YpPaBHEHUE WIH CHCTEMY JIMHEHHBIX
YpaBHEHHM IO YCJIOBHUIO 3aJayd, HUHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3314 MOJYyYECHHBIA pe3yJIbTarT.

DyHKIUMA

N300paxkath Ha KOOPAWHATHOM MPSAMON TOYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3alMChIBATh YUCIIOBBIC
MIPOMEKYTKHU Ha anre0OpandeckoM si3bIKe.

OtmMe4arh B KOOPAMHATHOM IIIOCKOCTH TOYKH 10 3aJaHHBIM KOOPJNHATAM,
cTpouTh Tpaduku TMHEHHBIX QyHKIUH. CTpouTh rpaduk QyHKIUHU Y = [X|.

OnuchiBaTh € MOMONIBIO (PYHKIUI HW3BECTHBIE 3aBUCUMOCTU MEKIY
BEJINYMHAMU: CKOPOCTb, BpEMsI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOIUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

HaxonuTh 3HaueHne QyHKIMHU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod npeacTaBieHus U aHanu3a nHGOpMaluu,
U3BJEKaTh M WHTEPIOPETUPOBaTh HHPOpMAIUI0O M3 TPaPUKOB pealbHBIX
MIPOLIECCOB U 3aBUCUMOCTEM.



K koniy oOyuyenuss B 8 kiiacce oOydyaromwuiicss MOJYYUT CIEAYIOLINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa 1 BbIYMCICHUS

Hcnonp30BaTh HAYAIbHBIE TIPEACTABICHUS O MHOXKECTBE IEMCTBUTEIIBHBIX
yucel Il CpaBHEHUs, OKPYIVIEHMSI W  BbIYMCIEHUH, H300pakarhb
JNEUCTBUTEIIBHBIE YUCIIAa TOYKAMU Ha KOOPJAUHATHOU MPSIMOM.

[IpumeHsATs MOHATHE apUPMETHUYECKOr0 KBAaJPAaTHOTO KOPHS, HAXOJUTb
KBa/IpaTHbIE€ KOPHU, UCTIOJb3Yys MPU HEOOXOJUMOCTH KaJIbKYJIATOP, BBITOJHATD
npeoOpa3oBaHusl BBIPAKEHUW, COJAEpXKAIIMX KBaJpaTHblE KOPHHU, HMCMOJIB3YS
CBOWCTBA KOPHEMN.

Hcnonb3oBaTh 3anMcH OOJBIINX M MaJbIX YKCEN C TOMOUIBIO IECATUYHBIX
npoOeii u creneHelt yucia 10.

AJire0panyvecKue BbIpaKeHU s

[IpuMeHATP TMOHATHE CTENEHW C LEJIbIM [O0KAa3aTelIeM, BBIIOJIHATh
npeoOpa3zoBaHus BEIPAKEHUN, COACPHKAIINX CTENEHHU C LENbIM MTOKa3aTeIEM.

BoInosiHATh TOXKAECTBEHHBIE MPE0OPa30BAHUS PALIMOHATIBHBIX BEIPAKEHUN
Ha OCHOBE IpaBWJI ICUCTBUI HAJl MHOTOWICHAMH U aJIreOpanyecKUMu IpoOsMH.

PacknaapiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKHUTENH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM IS PEIICHUs Pa3IMYHbIX 3a7a4
U3 MaTEMATUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pewiats nuHeliHble, KBaJIpaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHUS,
CBOZSILIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUI,
B TOM YHCIIE C MPUMEHEHUEM TpaduuecKux MpeACcTaBIeHUN (yCTaHABIMBATD,
UMEET JIM YpPaBHEHUE WM CHUCTEMA YPABHEHUM DPEIICHUS, €CIU HMEET, TO
CKOJIBKO, U TpoUee).

[lepexoanTh OT coBeCHON (HOPMYITUPOBKHU 3a7aud K €€ anredpandeckon
MOJEIN C IIOMOIIBK) COCTAaBJICHHUS YPAaBHEHUs WIIA CUCTEMbl YpaBHEHUHU,
UHTEPIIPETUPOBATh B COOTBETCTBMU C KOHTEKCTOM 3aJa4d IOJYyYEHHBIN
pe3yJibTar.

[IprMeHAT CBOMCTBAa YMCIOBBIX HEPABEHCTB I CPAaBHEHMS, OLICHKH,
peliaTh JUHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpauyuecKy0 WIUTIOCTPAIMI0 MHOXECTBA PEHICHUN HEpPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUUMN

[TornmaTh 1 UCTIONIB30BATh (PYHKIIMOHAIBHBIC TIOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUs), ONPEACIATh 3HaUCHHE (YHKIMH 1O 3HAUYEHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:
y = kix, y = x2, y = x3,y = [X|, y = VX, oruchIBaTh CBOIICTBA YHCIOBOI
byHKIMN TI0 €€ TpaduKy.
BeposATHOCTH U CTATHCTHKA
N3BnekaTts u mpeoOpa3oBbIBaTh HHPOPMAIINIO, TIPECTABICHHYIO B BUJIC
TaOJIUIL, AUArpaMm, TpauKoB, IPEICTABIATH JTAHHBIC B BUJIC TAOJIHII, THATPAMM,
rpaduKoB.



OnuceiBaTh JaHHBIE C TOMONIBIO CTATUCTUYECKUX MOKA3aTENEH: CPETHUX
3HAYEHUH U Mep pacceuBaHus (pa3Max, TUCIIEPCHs U CTAHIAPTHOE OTKIIOHEHHE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUN U YACTOTHI COOBITUM, B TOM YUCIIE
0 pe3yJibTaTaM U3MEpPEHUN U HaOII0ICHUH.

HaxoauTe BepOSTHOCTH CIIy4alHBIX COOBITUM B  OMNbITaX, 3Has
BEPOSITHOCTH  DJIEMEHTapHBIX COOBITMH, B TOM 4YHCJIE B ONBITaX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Ucnonws3oBaThk rpaduyeckue MOJETU: AEPEBO CIYYaHOTO IKCIIEPUMEHTA,
IyarpaMmbl Dilliepa, 4YucioBas npsimas.

OnepupoBaTh TMOHATUSMHU: MHOXECTBO, IOAMHOECTBO, BBINOJHATH
omepaly HaJl MHOXECTBaMHU: OOBEIUHEHHE, IepeceueHue, JOMOJHEHUE,
MIEPEYUCTATH AJIEMEHTBI MHOYKECTB, IPUMEHSTh CBOWCTBA MHOYKECTB.

Hcnonws3oBaTh rpaduyeckoe MpeacTaBIeHUE MHOXKECTB U CBI3EH MEXKTY
HUMU JIJI1 OMTMCAHUA IPOLECCOB U SIBJICHUI, B TOM YHUCIIE IIPU PEIICHUH 33]1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U KYPCOB.

K konmy oOyuenuss B 9 KkJacce o0Oy4aroUIuiCs TOJYYUT CIIEAYIOIINE
NPEIMETHBIE PE3yIbTaTHI:

Yucia 1 BHIYMCICHUA

CpaBHUBaATh U YIIOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPALlMOHAIBHBIE YHCIIA.

Boimonuate apudmMernyeckue IEWCTBUS C PAIlMOHATBHBIMM YHUCIaMHU,
coueTass YCTHbIE W IMCbMEHHBbIE MPUEMBI, BBINOJHATh BBIYUCIEHUA C
UPPALMOHAIBHBIMY YHUCIIAMH.

HaxonuTe 3HaueHUs CTENEHEHW C MEIbIMH IOKa3aTesiIMU U KOPHEW,
BBIYHCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh JIE€UCTBUTENBHBIE YHCIA, BBINOJIHATH MPUKUAKY pe3ysbTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHbBIE U KBagpaTHBIC YPAaBHEHMUS, YPABHEHUS, CBOISAIIHUECS K
HUM, TTPOCTEHIITNE TPOOHO-PAIIOHATIFHBIE YPaBHEHUS.

Pemate cuctempl IByX JMHEUHBIX YPAaBHEHHUH C JABYMs IEPEMEHHBIMU U
CHUCTEMBI IByX YPABHEHHUM, B KOTOPBIX OJHO YPABHEHUE HE SBJISETCS JINHEWHBIM.

PemaTte TekcTOBBIE 3amaun anreOpandecKuM CIOCOOOM C TIOMOIIBIO
COCTaBJICHUSI YPABHEHUS WIIA CUCTEMBI IBYX YPABHEHUM C IBYMS IEPEMEHHBIMH.

[IpoBOIUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHECHUH,
B TOM YHCIIE C MPUMEHEHHWEM TI'paQUUeCKuX MPEACTaBICHUHN (yCTaHABIWBATH,
MMEET JM YPABHECHUE WJIM CHUCTEMA YPABHECHHU PEIICHUs, €CIU HMEET, TO
CKOJIbKO, U Tpoyee).

Pemiath nuHeiliHble HEPABEHCTBA, KBAJIpaTHBIE HEPaBEHCTBA, U300pakaTh
pEIICHUE HEPABEHCTB HA YMCJIOBOM MPSMOM, 3alMChIBATh PELICHUE C MOMOILBIO
CHMBOJIOB.



Pemars cucTeMBl JMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJTIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, H300pa)xaTh PEIICHHE CHUCTEMBI
HEPABEHCTB HA YUCIIOBOM NPSAMOM, 3aNIMCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUU PA3JIMYHbBIX 3a1a4.

DyHKUUH

PacnoznaBaTh (QyHKIMU H3yuyeHHBIX BUIOB. [loka3piBaTh cCXeMaTHYECKU
pacIoioKeHHE Ha KOOPAMHATHOMN TUIOCKOCTH TpaduKoB GyHKIUH Buaa: y = KX,
y=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y=x, y = |x|, B 3aBucumoctu ot

3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () yHKLIHIA.

Ctpoutb 1 n300paxkaTh cXxeMaTU4ecku rpauKu KBaJIpaTUUHbIX (YHKIIHH,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMHI MO UX TpaduKam.

PacriozHaBaTh KBaJpaTHUHYIO (QYHKIMIO 1O (opmyie, TPUBOIUTH
OpUMEPbI KBaJIpaTUYHbIX QYHKIUN U3 peabHON KU3HU, PUINKHU, T€OMETPHUH.

Yuc10BbIe M10CJIe0BATEIbHOCTH U NIPOTrPecCHu

PacnoznaBaTh apu(pMETHUYECKYI0O U TE€OMETPUUYECKYIO MPOrpeccud Mpu
pa3HbIX crioco0ax 3a/1aHusl.

BbInmonHATS  BBIUMCIIEHHS C UCIHOJb30BaHUEM (QopmMyln N-ro  ujieHa
apu(PpMETHUECKON U TE€OMETPUUYECKON TPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N300paxkath 4jeHbl MOCIEIOBATENIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemath 3a1aun, cBA3aHHBIE C YUCIOBBIMH MOCIEAOBATENBHOCTSIMHU, B TOM
qyuciae 3aJadyd U3 peaJbHOM JKM3HM (C MCHOJb30BAHMEM KaJbKYJSATOpA,
U(PPOBBIX TEXHOJIOTUH).

BeposAiTHOCTB M CTATHCTHKA

W3Bnekate u mpeoOpa3oBbIBaTh HMH(POPMALIUIO, MPEACTABICHHYIO B
Pa3TUYHBIX UCTOYHUKAX B BUJE TAOJHII, JUarpaMm, rpadukoB, MpeACTaBISTH
JaHHBIE B BHUJIC TaOJIUII, TUarpaMm, rpa)uKoB.

Pemate 3amaun OpraHuW30BaHHBIM IEPEOOPOM BAPUAHTOB, a TAKXKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonp3oBaTh onucaTeIbHbIE XapAKTEPUCTUKHU JI1 MACCUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE€ CPEAHUE 3HAUECHUSI U MEPbI PACCEUBAHMSI.

HaxoauTe 4acTOTHI 3HAYEHHI M YACTOTHI COOBITHUS, B TOM YHCIIE TIOIB3YSICh
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPECHUN U HAOTIOACHUIA.

HaxoauTek BEpOATHOCTH CITy4alHBIX COOBITHI B M3YYEHHBIX OTBITAX, B TOM
YHCJIe B OMBITaX C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU, B CEPUIX
WCIBITAHUH JI0 TIEPBOT0 yCIIEXa, B CEPUAX UCIBITAaHUNU bepHysuin.

NmeTp mnpeacraBieHue O CIy4alHOM BEIMYMHE M O PACIPENCIICHUU
BEPOATHOCTEH.

Nmets mpencTaBieHre O 3aKOHE OOJBIIMX YKMCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIY4ailHON M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBLINX YHCEN
B MIPUPOJI€ U OOLIECTBE.

YueoOnbiii Kypc «I'eomeTpus»



K koniy oOyuyenuss B 7 kjacce oOyd4aromuiics MOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh u3ydeHHBIE TreoMeTpuyeckue (UTypbl, ONPENeNiaTh HUX
B3aMMHOE€ PaCIOJIOKEHUE, U300paKkaTh reoMeTpudyeckue (pUrypbl, BBIIOJIHATH
YEpPTEXKU MO YCIOBUIO 3ahaud. M3MepATh JUHEUHBIE W YIJIOBBIE BEJIMYHUHBI.
PemiaTe 3agaun Ha BBIUMCIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyl0 OIEHKY JIMHEWHBIX U YIJIOBBIX BEJIWYMH TMPEIMETOB B
peaTbHOM JKM3HU, Pa3MEPOB MPUPOAHBIX 00BEKTOB. Paznmuuarh pasMmepsl ATHUX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd NTpPU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIOIb30BATh
PU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.

[TpoBOUTH TOTMYECKUE PACCYKACHUSA C UCIIOJIL30BAHUEM I€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsa MpU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM MEIHMaHbl, TMPOBEAEHHON K THUMNOTEHY3€ MPSIMOYIrOJILHOTO
TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]1ay.

OnpenensaTe napajyiedbHOCTh MPAMBIX C IOMOUIBIO YIJIOB, KOTOpPBIE
oOpazyeT ¢ HUMU cekymas. OnpenensiTe napauiebHOCTh MPSMBIX C TIOMOIIBIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJTHOW MPAMOM 10 TOUEK IPYrOM MPSIMOU.

Pemath 3aaun Ha KieTyaToit Oymare.

[IpoBoaUTH BHIUMCICHUS W HAXOAUTh YUCIIOBBbIE U OYKBEHHBIC 3HAUCHUS
yIJIOB B TIEOMETPUYECKMX 3aJayax C UCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPHU
NEPECEUEHUN JIBYX MNapaJIeIbHBIX MPSAMBIX CeKylle. Pemate mpakthueckue
3a/1a4M Ha HAXO0XJACHUE YTJIOB.

Bianetp nmoHATHEM TE€OMETPUYECKOrO MECTAa TOYEK. YMETh ONPENCIATH
OWCCEeKTpPHCY yria W CEPEeIUWHHBIA TMEepPIeHIUKYIsp K OTPE3Ky Kak
F€OMETPUUECKHUE MECTA TOUEK.

DopMynUPOBATh ONPEACIEHUSI OKPYKHOCTH U KPYyra, XOpAbl U IHaMeTpa
OKPYXHOCTH, IOJB30BaThCS UX CBOMCTBAMH. Y METh NPUMEHSTh 3TU CBOWCTBA
[IpY PELICHUY 3a7a4.

BiianeTp mMoHATHEM ONMHUCAHHOW OKOJIO TPEYTOJBbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ meHTp. [lomp3oBaThest akTamMu O TOM, YTO OUCCEKTPHUCHI YTIIOB
TPEYTrOJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, M O TOM, 4YTO CEPEAWHHBIC
MEPIEHAUKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOUKE.



Brnaners noHaTrem xacaTtelbHOU K OKPYKHOCTH, MOJb30BaThCS TEOPEMOM
0 TMEPIEeHIUKYJISPHOCTH KacaTeIbHOM W paauyca, MPOBEAEHHOTO K TOYKE
KacaHusl.

[Tonp30BaThCsl  MPOCTEHIIMMU ~ TE€OMETPUYECKUMH  HEpPaBEHCTBAMH,
MMOHUMATh UX MPAKTUYECKUA CMBICIL.

[IpoBOANTE OCHOBHBIE TE€OMETPUUYECKHIE TTOCTPOCHHUS C MIOMOIIBIO ITUPKYIIS
U JINHEUKH.

K koniy oOydyenus B 8 kiiacce oOydYarolmUiiCsl MOJYYHUT CIEAYIONINE
peAMETHBIE PE3YJIHTATHI:

Pacno3snaBaTh OCHOBHBIC BHUJbI UYETHIPEXYTOJIBHUKOB, WX JJEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKUX 3a]1ay.

[IpuMeHsTh CBOMCTBA TOUKHU TMEPECECUCHUST MEUaH TPEYroJibHUKa (IIEHTpa
Macc) B pelieHru 3a1ad.

Brnaners nmonsiTueM cpeiHel TMHUU TPEYTOJIbHUKA U TPAIICIINH, IPUMEHSITh
WX CBOICTBA MpHU PEIICHUU reoMeTpudeckux 3aaad. [lomb3oBaTbesi TeopeMoi
daneca U TEOPEMON O MPOMOPIMOHAIBHBIX OTPE3KaxX, MPUMEHSATh WX s
pelieHns MPaKTHISCKUX 3a1a4.

[IpumensTs  OpuU3HAKU  TOAOOMS  TPEYTOJIBHUKOB B PEIICHUU
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaTecst Teopemoit Iludaropa mis permieHUss Te€OMETPUUECKUX U
npakTrueckux 3aaady. CTpouTh MaTEMaTUYECKYH) MOJEIb B MPAKTHUYECKUX
3a/Jla4ax, CaMOCTOSITEIbHO JeJaTh 4YEepTEX M HaXOJUTh COOTBETCTBYIOLIUE
TUTVHBI.

Brnanerp nNOHATHSIMM CHHYyCa, KOCHMHYyCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJILHOTO TpeyrojibHUKA. [10J1630BaThCs STUMH OHATUAMMU JJ151 pELLICHUS
NpPaKTUYECKUX 3a]1a4.

Boruncnsats (pa3nuuHbIMU CIIOCO0AMU) ITONIAAb TPEYTOJIbHUKA U TIOIIATU
MHOTOYTOJIbHBIX (Guryp (Monb3ysAch, TJe HEOOXOIUMO, KaJIbKYJISITOPOM).
[IpuMeHATh NOTyYEHHbIE YMEHHUSI B TPAKTHUYECKUX 3a/1a4ax.

Brnanerp MOHATUSMU BIMCAHHOTO M LEHTPAJIBHOIO YIJa, UCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIaX MEXIY XOpAaMU (CEKYIIUMU) U YIJIe MEKIY
KacaTeJIbHOM M XOPJIOW MPH PEUICHUN T'€OMETPUUECKHUX 3a/1a4.

Braners NoHSITHEM OMUCAHHOTO YETHIPEXYTObHUKA, TPUMEHSATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3a7a4.

[IpuMeHsTh ONyUYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUUECKUE
MOJEIN JUIsl 3aJad peallbHOM JKU3HU U TPOBOJUTH COOTBETCTBYIOILIWE
BBIYUCJICHUS C NPUMEHEHUEM MOA00US W TPUTOHOMETPHUH (TIOJIB3YSCh, TJIE
HEOOXO0AMMO, KATbKYJIATOPOM).



K koniy oOyuyenuss B 9 kiacce oOydyaromuiicss MOJYYUT CIEAYIOLINE
MpEAMETHBIE PE3YJIHTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIHUM OCTPBIX YTIJIOB, HAXOIUTh C HUX
MOMOIIIBIO PA3JIUYHBIC IJIEMEHTHI MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue
MPSIMOYTOJILHBIX TPEYTrOJILHUKOBY). HaxonuTh (C MOMOIIBIO KaJIbKYISTOPA)
JUTMHBI M YTJIBI JJIS1 HETaOIUYHBIX 3HAUCHUH.

[Tonw3oBaThes bopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKJACCTBOM IS HAXOXXJICHHUS COOTHOIICHHM MEXITy
TPUTOHOMETPUYECKUMU BEIIMUUHAMMU.

Hcnonw3oBaTh TEOpEeMBbI CHHYCOB W KOCHHYCOB [IJII HaXOXJICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJILHUKOBY ), TPUMEHSTh
UX MPU PEUICHUHU TeOMETPUIECKUX 3a/1au.

Brnanerp mnonsTHSMH npeoOpa3oBaHHUS  MMOJ00MS, COOTBETCTBEHHBIX
aNeMeHTOB  ToAoOHbIX  ¢uryp. Ilonmb3oBaTbecst  CBOWCTBAMHM 000U
POU3BOJILHBIX (PUTYP, YMETh BBIUUCIATH JUIMHBI U HAXOJAUTh YTJIbl Y MOJ00HBIX
¢uryp. IlpumeHsTh cBOMCTBAa MOAOOMS B MPAKTHYECKHX 3a7adyax. YMETh
IPUBOJAUTH IPUMEPHI TTOJTIOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

[Tons30BaThcs TEOpeMaMH O TIPOU3BEICHHH OTPE3KOB  XOpA, O
IPOU3BEJICHUH OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeIbHOM.

[Tonmp30BaThCs BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUN U (HU3NUIECKUI
CMBICJI, MPUMEHATh MX B PEIICHUU TEOMETPUUECKUX U (DHU3NYECKUX 3ajad.
[TpuMeHsTh CKaIsIpHOE MPOU3BEEHNE BEKTOPOB sl HAXOKICHUS JUIUH U YTJIOB.

[Tonmp30BaThCs METOJOM KOOPAWMHAT HA IIJIOCKOCTH, MPUMEHSTH €ro B
peIeHNH TeOMETPUICCKUX U MPAKTHYSCKHUX 3a1a4.

Braners NOHATHUSAME TIPABUILHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPYKHOCTH,
JUTMHBI IyTH OKPY>KHOCTH M paIUaHHOW MEPHI YTJIa, YMETh BBIUUCIIATH TIOMIA b
Kpyra u ero yacteil. [I[puMeHsTh ony4YeHHbIe YMEHHUS B IPAKTUYECKUX 3a]a4ax.

Haxomute ocu (MM HEHTPHI) CUMMETPUU (DUTYp, TPUMEHSThH JIBIKCHUS
IJIOCKOCTH B MPOCTEHIINX CIIyYasiX.

[IpuMeHsTh ONyYEHHbIEC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUUECKUE
MOJENIN JUIsl 3aJad peallbHOM JKU3HU M TPOBOJUTH COOTBETCTBYIOLIWE
BBIYHCIICHUS C TMPUMEHEHHWEM IMOJ00MS W TPUTOHOMETPUYECKUX (YHKIIUN
(mOJIB3YSACH, TA€ HEOOXOAMMO, KATBKYJISATOPOM).

Y4yeOHblii Kypc «BeposiTHOCTD M CTATHCTHKA)
NPEAMETHBIE PE3YJIBTATHI



K koniy oOyuyenuss B 7 kjaacce oOydYaromuiicss MOJYYUT CIEAYIOLINE
MPEIMETHBIE PE3YIbTATHI:

Uutate uHbOpMaIMIO, MPEJACTABICHHYIO B Ta0auIlaX, Ha auarpaMmmax,
MPEACTaBISATh JAaHHbIE B BHUJE TaOJHUIl, CTPOUTH IUAarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYEHUH.

OnuceiBaTh W MHTEPIPETHPOBATH pPEaAJbHBIE YHUCIOBBIE JaHHBIC,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpaMmax, rpadukax.

Hcnonb3oBaTh 11 ONUMCAHUS JAHHBIX CTATUCTUUYECKHUE XapPaAKTEPUCTHUKH:
cpenaHee apudmeTrnyeckoe, MeauaHa, HauOoJIbIIee W HAaUMEHbIIIEE 3HAUYCHUS,
pazmax.

NmeTh mpeacraBieHue O CIIy4allHOM M3MEHUYMBOCTHM HA MpUMEpax ILIEH,
bU3UYECKUX BEIUYUH, aHTPOIIOMETPUUYECKUX JAHHBIX, UMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.



TEMATHUYECKOE IINIAHUPOBAHUE
Y4eOHbIl Kypc «AJiredopa»

7 KIIACC
HaumeHnoBanue KosmmmuyecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
Pa3ie/ioB U TEM KoHTpoJbHBbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoThI padoThI
Yucna u
1 BBIYMCJICHUSL. o5 bu6moreka [IOK
PanvonaneHbie https://m.edsoo.ru/7f415b90
qucna
5 AnreOpandeckue 97 bubnuoreka [JOK
BBIPAKECHUS https://m.edso0.ru/7f415b90
3 VYpaBHeHus u 20 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopnunatse! u 24 bubnuoreka [JOK
rpaduku. OyHKIIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHuE 1 6 bubnuoreka [JOK
00o001eHne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOB I10 102 0
[TPOI'PAMME
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8 KUIIACC

HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (I (pPOBbHIE)
/i pa3fieyioB U TEM Beero KonTpoJbHbIe IIpakTuyeckue 0Gpa3oBATETbHBIE peCypChI

NporpamMmbl padoThI padoTsI
Yucna u

1 BEIYMCJIEHUS. 15 1 bubmorexa LOK

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

KBanpaTHbie KopHH
Yucna u

9 BBIYMCJICHUSL. . bu6moreka [IOK
CreneHs ¢ 1esbIM https://m.edsoo.ru/7f417af8
MOoKa3aTeIeM
AnreOpandeckue

3 BBIPAKEHUSI. 5 1 bubnuoreka [IOK
KBagpatubrit https://m.edsoo.ru/7f417af8
TpEXUIIEH
AnreOpanveckue

4 BBIPKCHUSL. 15 1 bubnuoreka [JOK
AnreOpandeckas https://m.edsoo.ru/7f417af8
1poOb
YpaBHeHus U

5 HEpaBEHCTBA. 15 1 bubnunoreka [JOK
KBanpaTtHeie https://m.edsoo.ru/7f417af8
ypaBHEHUS

5 VYpaBHeHus u 13 bubnmoreka [JOK
HEpPAaBEHCTBA. https://m.edsoo.ru/7f417af8
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CucreMsl

ypaBHEHU I
YpaBHeHus u
7 - 12 bubnuorexa [JOK
P ' https://m.edsoo.ru/7f417af8
HepasencrBa
3 OyHKINH. 5 bubnuoreka [JOK
OCHOBHBIC TIOHSATHS https://m.edsoo.ru/7f417af8
9 OyHKINH. 9 bubnuoreka [JOK
Yucnossle QyHKIIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE N 6 bubnuoreka [JOK
00001IeHNE https://m.edsoo.ru/7f417af8
BeposiTHOCTB M CTATHCTHKA
11 [ToBTOpEHME Kypca 4 bubnuoreka [IOK
7 xnacca https://m.edsoo.ru/7f417fb2
OnucarenpHast
12 CTaTUCTHKA. 4 bubnuorexa [JOK
PacceuBanue https://m.edsoo.ru/7f417fb2
JTAHHBIX
bu6moreka [IOK
M 4
13 Hozeetea https://m.edsoo.ru/7f417fb2
BeposarnocTh
14 CTVHATHOLO 5 bubnuoreka [JOK
A https://m.edsoo.ru/7f417fb2
COOBITHSA
15 BBenenue B Teopuro 4 bubnuoreka [JOK

rpa¢os

https://m.edsoo.ru/7f417fb2
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16 Crnyuaiinbie 8 bubnuorexa [JOK
COOBITHS https://m.edsoo.ru/7f417fb2
O0001menue,

17 | cucremaruzanus 4 bubmmorexa [IOK

. https://m.edsoo.ru/7f417fb2
3HAaHUHU

OBUIIEE KOJIMYECTBO

YACOB I1IO 136

[TPOTPAMME
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9 KUIIACC

Ne HaumenoBanue KoJsnyecTBo 4yacoB
DJIeKTpOHHbIe (L (POBbIE)
n/ pa3aesioB U TeM Konrpouabubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypcChl
n NporpamMmbl padoThI padoTsI
1 Yucna 1 BEIYUCIICHHUS. 9 bu6moteka [IOK
JlelicTBUTENbHBIC YHCTIA https://m.edso0.ru/7f419d08
YpaBHeHus u
2 HEPaBEHCTBA. YPaBHEHUS 14 1 bubmmorexa LOK
PABCHCTRA. > pant https://m.eds00.ru/7f419d08
C OJTHOM TIEpEeMEHHOM
VYpaBHeHusa u
3 HepaBeHcTBa. CHCTEMEL 14 1 bubmmorexa TTOK
P . https://m.eds00.ru/7f419d08
ypaBHEHU
YpaBHeHus u
4 HeDABEHCTEA 16 1 bu6moreka [IOK
p ’ https://m.edso0.ru/7f419d08
Hepapencrtpa
bu6mmoreka [IOK
5 o
FHIIHE 16 1 https://m.edso0.ru/7f419d08
5 Yucnoselie 15 1 bubnuorexa [JOK
HOCJIEI0BATEIbHOCTHU https://m.edsoo.ru/7f419d08
7 [ToBTOpEHUE, 000OIICHNE, 18 1 bubnuoreka [JOK
cucTeMaTH3alys 3SHaAaHUH https://m.edsoo.ru/7f419d08
BeposiTHOCTB M CTATHCTHKA
3 IToBTOpEHuE Kypca 8 4 bubnuoreka [IOK
Kjacca https://m.edso0.ru/7f41a302



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

9 DJIeMEHTHI 4 bu6mmoreka [{OK
KOMOWHATOPHUKHU https://m.edsoo.ru/7f41a302
10 I'eomerpuueckas 4 bubnuorexa [JOK
BEPOSTHOCTh https://m.edsoo.ru/7f41a302
bu6moteka [IOK
4 b
1 CTBITAHHA HEPHYIIH 6 https://m.edsoo0.ru/7f41a302
. bubnuotexa [JOK
12 Coyainas BenunHa 6 https://m.edso0.ru/7f41a302
bu6moreka [IOK
1 1
3 Otobrwenne, KOKTPOIH 0 https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO 136

YACOB I10 ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE
Y4eonsii kype «I'eomeTpus»

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m KoHTpoibHbI IIpakTHYeckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypcsl
I o
pOCTevI/IHII/Ie reoMeTpuyeckue Gurypsr u BuGmiorexa LOK
1 nX cBOMCTBa. MI3MepeHne reoMmeTpuIecKux 14
https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [IOK
2 T 22 2
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NpSIMBbIE, CyMMa yIJIOB 14 1 bubnuoreka [IOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eomeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Hostoperne, 0bobuienne snanmil 4 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM uudpoBbIe
Ne n/mm P KoHTpoJbHbI IIpakTHyeckue (b )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOIBHHIH https://m.edsoo.ru/7f417e18
Teopema ®asneca u Teopema o
2 il 011')10 MOHAJIBHBIX OTp €3Kax, MoJ00HbIe 15 1 brbmmorexa [OK
porioph P 1104 https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'IHBHI/IKOB u iHoro OJEHHLIX ¢ur 14 1 bubamorera LOK
peyr a M https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bubnuoreka [JOK
6 I1 606 4
OBTOPCHHE, ODOLIICHIE SHAMMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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9 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undgpoBbie
Ne n/m P Konrtpoiasbubie | IIpakTuyeckue (upp )
NMPOrpaMmblI Beero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
CXTOPE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorexa [OK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPYXHOCTH U TUIOIIAIb Kpyra 8 bubamorera LOK
Py HHash Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6 6
JBHKeHHs 1I0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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TEMATHYECKOE IINTAHUPOBAHHUE

Y4ueOHblil Kypc «BepoSITHOCTD M CTATHCTHKA)
7 KIIACC

Kosun4ecTBO 4acoB

No ni/nt HauMeHoBaHue pa3aesioB U TeM ” JuekTpoHHbIe (UMpOBbHIE)
B NMporpamMmabl Bceero OHTPOALHBI | HlpakTHiec o0pa3oBaTeJ/ibHbIE PeCypPChl
e padoThI KHe padoThbl
bubnuoreka IHOK
1 Hpencranenue naHHbIX ! 2 https://m.edsoo.ru/7f415fdc
buobnmnoreka IHOK
2 OIHCATENEHA CTATHCTHRA 8 1 https://m.edsoo.ru/7f415fdc
. bubnmoreka LHOK
3 Catyualinas H3MEHIHBOCTD 0 L https://m.edsoo.ru/7f415fdc
bubanorekxa LHOK
4 Baenenne s Teopuio rpaos 4 https://m.edsoo.ru/7f415fdc
5 BepositHocTh 51 HacToTa |, 1 bubamnoreka LHOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc
5 O06o061enue, chcTemMaTH3aLuA | 2 bubnuoreka I[HOK
3HaHUU https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB IIO 34 2 5
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