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Pa0ouasi nporpaMmma 1o MaTeMaTHKe JJIsl ydamuxcs 8 kiacca

Jannast paboyasi mporpaMma COCTaBJICHA Ha YUSHHITY 8 KJIacca U pean3yeTcs Ha OCHOBE
CIIEYIOIIUX TOKYMEHTOB:
I. 1.IIporpamma.: A.I"Mopokosuu, Aneeopa 8 knacc, 2011 2 u JI.C.Amanacsn, [ eomempus
7-9 knaccwi, 20162, U.P.Bvicoykut, U.B.Alwenxo. Teopus eeposmuocmeit u cmamucmura —
M.: MITHMO: AO «Mockosckue yueorukuy, 2004.

2. CranmapT oCHOBHOrO o0miero oOpa3oBaHus 1Mo MareMaTHKe (CraHaapT omyOIIMKOBaH B
m3nannn "denepanbHBII KOMIIOHEHT TOCYJApPCTBEHHOTO CTaHAapTa obmiero oOpasoBanms. Yacte .
HauaneHoe oOmee oOpasoBanme. OcHOBHOe o6Omee oOpaszoBanue" (MockBa, MUHHCTEPCTBO
obpasoBanus Poccutickoit enepariu, 2004))

PaGouas mporpamma BKIIIOYAeT JBa pas3jaena:

@ NOSICHHTEJLHYIO 3aIIUCKY, BKIIOYAIOIIYI0 XapaKTePUCTUKY U MECTO Y4eOHOro mpeaMeTa B
0a3MCHOM y4eOHOM IUIaHe, eI €ro M3yuYeHHUs, OCHOBHBIC COJIep’KaTeNbHbIC JIUHUH,
TpeOOBaHUS K YpPOBHIO MOJrOTOBKM OOYYarOUIMXCs, OKAHYMBAIOUIMX 7 Kjacc, CIHMCOK
pPEKOMEHIyeMOl yueOHO-METOIUIECKON JTUTEepaTyphl;

@ KajleHIapHO-TeMaTHYeCKOoe IVIAHMPOBaHUe.

HOACHUTEJBHAS 3AIIMCKA (aareopa)

Anrebpa sABISIETCST OJHMM M3 OCHOBHBIX KypcoB 0a3oBoro oOpa3oBaHMs: OHa
obecreynBaeT U3yueHHe PyTruxX JTUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOT0, TaK U TYMaHUTapHOTO
[IUKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl TMPOIOJDKEHHs OOpa3oBaHWS M B TIOBCEIHEBHOM
KHU3HU. PazBuTHe y 0OydYaroluXcsi Hay4YHbIX HPEICTABICHUN O MPOUCXOKACHUU U CYIIHOCTH
anredpandeckux abCTPaKIU, CIIOCO0E OTPAKCHHSI MATEMAaTHUYECKOW HayYHOW HAIpPaBICHHOCTH
U IPOLECCOB B MpPUPOJE U 0OLIecTBE, MpoHaraHAupyeT MaTeMaTHYeCKOe HCCIEJ0BaHHE B
HAy4YHOM IO3HaHWM U B JaJIbHEHIIEM CIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
U KayecTBa MBIIUICHUSA, HEOOXOIUMBIX JUIsl MOAJCpXKaHHUA B COBPEMEHHOM IH(poBOM
obOmectBe. U3yuenne anreOpsl TpeOyeT pa3BUTHS HABBIKOB HAONIOJCHUS, CpaBHEHUS,
OoOHapy>KeHHs  3aKOHOMEPHOCTH,  TpeOyeT  KpUTHUYECKOM  MbICIH,  CIocoOHOCTel
apryMEHTUPOBAHHO OOOCHOBBIBaTh JEHCTBUS M BBIBOABI, (popMyiaupoBaTh ycioBus. OcBoeHue
Kypca anredpsl oOecrneyuBaeT pa3BUTHE JIOIMYECKOTO MBIIUICHHS OOYYalolUXCs: OHHU
UCIOJIB3YIOT JI€YKTMBHOE€ M HWHAYKTHBHOE paccyXaeHue, 0000IIeHHe M KOHKPETHU3allHIo,
abcTparupoBaHue M aHajoruo. Anredpa oOyueHHs NpearnonaraeT 00beM CaMOCTOSTEIbHON
JESITENBHOCTH OOYYalOIUXCsl, IO3TOMY CaMOCTOSATENBHBIM pEUICHHEM 3a/laud  SIBISETCS
peanu3zanys JesTeIbHOCTHOTO PUHIINIIA O0YUYESHHUS.

B rtekymieil nporpamme kypca «Auredpa» I OCHOBHOTO OOIIEro 0Opa3oBaHUs MECTO
3aHUMAIOT COJEPKATEIbHO-METOANYECKUEe TUHUMN: «Hucna U BBIUUCICHUS», «AJreOpandeckue
BBIDAKECHUS», «YPAaBHEHHMs U CpaBHEHUsD», «DyHKumm». Kaxxnas U3 3THUX COIEpKATEIbHO-
METOJIMYECKUX JIMHUN pa3pabaTpiBajach Ha MPOTSHKEHHMM TpeX JIeT U3YYEeHUs Kypca,
B3aMMOJICHCTBYS C IPYIMMH €ro JMHusAMU. B Xone m3ydeHus yueOHOro Kypca oOyyarouumcs
MPUXOIUTCS BBITOJHATH JIOTHUECKUE PACCYKICHHS, UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
s3bIK. B cBsi3u ¢ 3TUM B nporpamMmy yueOHOTro Kypca «Airedpa» BKIIOYEHbI HEKOTOPbIE OCHOBbI
JIOTMKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTH4YecKoro oOpa3oBaHUs, U
COZCCTBME OBJAICHUIO OOYYCHHEM TIPEJCTABISACT COOOH OCHOBY YHHBEPCAIBHOTO
MaTeMaTHueckoro s3bika. CoaepxKarenbHOM U CTPYKTYpHOU (opmoil kypca Kypca «AnreOpa»
SIBJISIETCSI €T0 KOMIUIEKCHBIM XapakTep.

Copmepxxanne nuHMM «UWclTa W BBIYHUCICHHSD CIYXUT s JadbHEHIIEro W3y4eHUs
MaTEMATUKU, COI[GIZCTBHH Pa3BUTHUIO Y 06yqalonmxcs[ JJOI'MYE€CKOI'O MBIIJICHUS, (i)OpMHpOBaHI/IIO
HABBIKOB HCIOJB30BAaHUSl alNTOPUTMOB, a TakKe€ OCBOCHHIO MPAKTHUYECKUX HABHIKOB,
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HEOOXOIUMBIX ISl TOBCETHEBHOM JKM3HU. Pa3BUTHE MOHATHIA O KOJIMYECTBE HA ypOBHE 0a30BOT0O
obrmrero oOpa3oBaHUs CBSI3aHO C PAMOHAIBHBIMH M MPPAMOHATBHBIMHA YUCIAMH, CIIOcOOaMHu,
NPEJCTaBICHHBIMA O JCHCTBUTEIHHOM KOJMYECTBE. 3aBEpIIEHHE OCBOCHHS YHMCIOBOM JMHUU
OTHECEHO K CpeHeMY O0IIeMy 00pa30BaHUIO.

Conepkanue JByX anreOpaMyeckux JUHUA — «AnreOpandeckue BBIPRKEHUS» U
«YpaBHEHUS M BBIPAKCHUSD) CIIOCOOCTBYIOT (POPMUPOBAHUIO Y 00YUYAIOIINXCSI MaTEMAaTHIECKOTO
ammapara, HeOOXOIMMOTO JUIsl PelIeHHs 3aJad MaTeMaTHKH, COOTBETCTBYIOIIUX IMPEIMETOB U
MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe 0a3oBoro oOmiero oOpa3oBaHus y4YeOHBIN
MaTepuall TPyNIHPYETCsl BOKPYT PallMOHAJIBHBIX BBIpAXKEHUH. Airedpa yduTHIBaeT 3HAYCHUE
MaTeMaTHKH KakK s3bIKa JUIS TIOCTPOCHUS MAaTEMaTHYECKUX MOJIENCH, ONMMCAHUS IPOIECCOB U
MOCJIE/CTBUM peanbHOro Mupa. B 3amaunm oOydeHus anreOpe BXOOUT TakKe JalbHeiIee
pa3BUTHE ATOPUTMUYECKOTO MBIIIICHUS, HEOOXOMMOTO, B YACTHOCTH, JUISI OCBOCHHS KYPCOBOU
MHPOPMATUKH, W BIAJACHUS HABBIKAMU JICAYKTHUBHBIX paccyxaeHuil. [IpeobpazoBanue
CUMBOJIMYECKUX  (OpPM  CHOCOOCTBYET  pa3BUTHIO  BOOOpPaKEHHUs, CIHOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne (QYHKIMOHATBHO-TPa(QUIECKONH JHMHUM OPHUEHTHPOBAHO Ha TMOJIYYCHHE
o0yJarolMMH 3HAHUM O (QYHKUMAX, TAaKUX KaK Ba)KHEHIIAs MaTeMaTtudeckas MOJAENb, I
ONMMCAaHMWSA W WCCIeNOBaHUS J(PQPEKTHBHBIX TIPOIECCOB W TIOCIEACTBHHA B TIpUpOAE U
obmectBe. [TonroToBka MartepuaiaoB il pa3BUTHS OOYYAIOMIMXCS METOJIOB HCIIOJIb30BAHUS
Pa3NMYHBIX BBIPA3UTEIBHBIX CPEJCTB S3bIKA MATEMATUKA — CJIOBECHBIX, CHUMBOJHYECKUX,
rpadMuecKuX — BHOCHT BKJIQJ B MEXaHU3MBbl IPEJICTABICHUA MAaTeMaTWKU B pPa3BUTUHU
[IUBWIIN3AIUH U KYJIBTYPBI.

CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax u3ydaercst yueOHbIH Kypc «AnreOpay», KOTOpbIi
BKJIIOYAaeT B ceOs CIIEAYIONINE OCHOBHBIC Da3leNbl colepaHus: «Uncina W BBIYUCICHUS,
«AnredpanuecKue BHIPAKECHUD», «Y paBHEHUS U J10Ka3aTeIbCTBA», «DyHKIIMNY.

Ha uzydenune yuebHOro Kypca «Anredpa» orBoautcs B 8 kiacce — 136 ydaca (4 yaca B
HEJIETTIO).

Coaepxanue o0yuennss 8 KJIACC

Yucaa v BbIYMCJIEHUS

KBanpatuerit KOPEHB n3 yucna. [Ipennoxenue 00 APPALMOHAIIBHOM
nonacyere. JlecssTuuHble MPUOTMKEHHUS HPpAMOHANBHBIX uncen. CBoiicTBa apu(pMETHIECKHX
KBaJpPAaTHBIX KOPHEM W UX MNPUMEHEHHE K TMPeoOpa30OBaHUIO YHUCIOBBIX BBIPAKCHUH |
BBIUKCIICHU. J[eiCTBUTEIbHEIC YKCa.

Crenens C LeTbIM MIPU3HAKOM U €€ cBoiicTBamu. CTaHJapTHAs 3alKCh YKCIA.

Auredpanyeckune BbIpasKeHUs

KBanpaTHblii TpEXWIEH, pa3ioKeHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanueckas apoOb. OCHOBHOE cBoiicTBO  anreOpanyeckoir  Jpobu. CioxeHue,
BBIYMTAHUE, YMHOXKEHHUE, JeNieHne anredpandeckux apobeil. ParmonanbHple BBHIPAKEHUS W UX
npeoOpa3oBaHue.

YpaBHeHusI M IBETOYKH

KBampatHoe ypaBHeHue, ¢opMylia KOPHEBOTO KBaJpaTHOrO ypaBHeHUs. Teopema
Buera. Onpenenenue omnpeneneHus, CBOISIMIETOCS K JMHEWHBIM M KBaApaTHbIM. [Ipocreiimme
IpOOHO-pallMOHATIFHBIC YPAaBHEHUS.

['paduueckas wHTEpIIpETAIMSl CUTHANIA C ABYMS IIEPEMEHHBIMU M CHCTEMHBIX JIMHEHHBIX
CUTHAJIOB C JIByMsl lepeMeHHbIMU. [IpuMephl pellieHnid CUCTEM HEIUMHEHHBIX METOAOB C ABYMS
MEPEMEHHBIMU.

Pemmenne TeKCTOBBIX 33124 anredpandeckum crocooom.

Paznuunbie nBeta m ux cBoicTBa. HepaBeHCTBO ¢ OJHOM NepeMEeHHOM. PaBHOCHMIBHOCTD
uBera. JIluHeliHple 1BETHI ¢ OAHOM mnepeMeHHOW. CUCTEMbl JUHEHHBIX COEIUHEHUN C OJIHOMU
IIEPEMEHHOI.



DyHKUUH

[TonsiTne ¢bynxun. O0nacth onpeeneHus 51 MHO€ECTBO pe3yapTaToOB
¢bynkuuii. BoamoxxHoctu 3a1anust GyHKIUH.

I'padpuk ¢dynkumu. Yrenue cBoiictBa (QyHkuuu mno ee rpaduky. [lpumepsr ¢GyHKIUI
rpauKoOB, OTPAXKAIOIIUX peasibHbIE MPOIIECCHI.

OyHKIMY, OMNKCHIBAIOIIME TPSIMblE W  MPOMOPLUOHAIBHBIE 3aBUCUMOCTH OT HX
rpadukoB. OYHKIMK ¥ =X 2,y =X3, y = VX, y=Ix|. [padudeckoe perieHne, aHATATHEECKAS I
cUCTeMHas nH(pOopMaLus.

IIVTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIHEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE  pe3yabTaThl OCBOCHUS TIPOrpaMMbl  yuyeOHOro Kypca «AnreOpay
XapaKTEPU3YHOTCS:

1) naTpuoTHYECKOEe BOCITUTAHHE:

C YYETOM HMHTEpeca K MPOILJIOMY U COBPEMEHHOM POCCUIICKON MaTeMaTUKE, IEHHOCTHBIM
OTHOILIEHUEM K JIOCTMIXKEHHSIM POCCHUHUCKMX MAaTEMAaTHKOB W POCCUHCKOM MaTeMaTHYE€CKON
LIKOJIBI, K MCIIOJIB30BAHUIO 3TUX JOCTUKEHUM B IPYTUX HayKaxX U MPUKIIATHBIX MOHATHUSAX;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTh K OCYIIECTBIICHHIO CIOCOOHOCTEW TpaKIaHWHA W peaju3aldd ero Ipas,
MPEACTABICHHEM MAaTEMaTUYECKUX OCHOB PAa3BUTUSA PA3IUYHBIX CTPYKTYp, B3IJIAJNIOB,
COLIMATBHBIX MPOIIECCOB OOIIECTBa (HAIIPUMEpP, BIOOPHI, OMPOCKI), TOTOBHOCTh K 00CYKIECHUIO
3TUX TPOOJIeM, TPAKTUYECKUM NPUMEHEHHUEM JIOCTH)KCHHN HayKHh, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-ITHYECKUX MPeoOpa30BaHUM B IEATEIBHOCTH YIEHOTO;

3) Tpyi0BOE BOCTIUTAHME:

YCTaHOBKAa HA aKTHBHOE y4yacTHe B OOECIEeUeHUH MPAKTUYECKUX 3a7ad MaTeMaTHYeCcKOM
HaIPaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTHYECKOTO OOpa30BaHUS HA BCIO KU3Hb IS
yCHeNHOW MpodecCHOHATBHON AEITeIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUHN, OCO3HAHHBIM
BBEIOOPOM U TIOCTPOSHUEM HHIWBHIYATLHOW TPACKTOPUH OOPA30BAHUS U KU3HECHHBIX TUIAHOB C
y4eTOM JTUYHBIX UHTEPECOB U 00IIECTBEHHOTO MHEHHUS,

4) 3cTeTHYECKOEe BOCTIUTAHME:

MMOHMMAaHHE SMOIMOHATBHOMY U 3CTE€TUYECKOMY BOCHPHUATHUIO MAaTEMATUYECKUX OOBHEKTOB,
3a/lau, PpEIICHUN, paCCYXXJIEHUW, YMEHUIO BHACTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTALUS B JEATEIHHOCTH HAa COBPEMEHHYIO CHCTEMYy HAaY4YHBIX MpeICTaBlIeHUN 00
OCHOBHBIX TIPUHITUIIAX PAa3BUTHS YEJIOBEKA, MPUPOJILI U 00IIECTBA, TOHUMAHNE MaTeMaTHUYECKOM
HAayKd Kak cdepbl IeATeNbHOCTH, JTallbl €€ Pa3BUTHS W WHHOBAIIMOHHOCTHU MJI Pa3BUTHS
LIMBWIN3AIMY, BJIAJICHUE S3BIKOM MaTeMaTHKA W MaTEMaTHYECKOW KyJIbTYpOHl Kak CpEeACTBO
MMO3HAaHUS MUPA, BIIAJICHUE IPOCTEUIIMMHU HAaBBIKAMH HCCIIEIOBATENEH AESITEIbHOCTD;

6) rocynapcTBeHHoe BOCNIHMTAHHeE, 3200Ta 0 KYJbType, 310POBbe U SMOIHOHAILHOM
COCTOSIHMU:

TOTOBIO TNPUMEHATh MAaTeMAaTUYECKHE 3HaHUS B Pa3BUTUU CBOETO 370POBbS, BEIECHUU
3I0pOBOTO 00pasa >KU3HH (30pOBOE MUTAHME, COATIAHCUPOBAHHBIM PEXUM 3aHSATUI U OTIBIXA,
peryisipHas ~ AMHAaMUKa  AaKTUBHOCTH),  C(GOPMHUPOBAHHOCTbIO  HABBIKOB  pediieKkcuu,
PEBOIIIOLIMOHHOCTH CBOMX MPaB Ha OIMIMOKY U TaKUX K€ MPaB IPYroro 4eloBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHME:

OpUEHTAllMs HAa MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUW IS pelleHus 3adad B 00JacTH
0€30MMacHOCTH OKPYIKAIOMIeH Cpejpl, TUIAHWPOBAHWE ITOCTYIIKOB W OICHKA WX BO3MOXKHBIX
MOCNEACTBUM ISl OKPY>KaloIlel cpepl, OCO3HAHHE TI00ANIbHOTO XapakTepa SKOJIOTMYECKUX
poOJIeM U MyTel UX PEIICHNUS,



8) aganTanus K N3MEHSAIOIMMCS YCIOBHAM COLMATBHON U IPHPOAHOI Cpeabl:

TOTOBHOCTh K )ICfICTBI/ISIM B YCIOBHUAX HCONPCACICHHOCTH, IMOBBINICHUC YPOBHA
KOMIIETEHTHOCTU CBOEH 4Yepe3 NMPAKTUYECKYIO JCATEIBHOCTb, B TOM YHUCIIE YMEHUE YUYUTHCA Y
JIPYTHUX JIIOJICH, MPUOOpETaTh B COBMECTHOM JEATEIHHOCTH HOBBIC 3HAHUS, HABHIKM U HABBIKHM Ha
OCHOBE OIIbITa IPYTHUX;

HeoOxonumocTh B MOSIBIEHHMM HOBBIX 3HaHWM, B TOM uucie (OpMYyJIHPOBATH HJEH,
MOHATHS, THIIOTE3bl 00 OOBEKTaX M SBJICHHUAX, B TOM YHUCIE paHee H3BECTHBIX, OCO3HABATh
HEAOCTAaTKHU COOCTBEHHBIX 3HAHUH U KOMHeTeHTHOCTeﬁ, IIJIAaHUPOBATh CBOC PA3BUTHE,

OCO3HABaThb CTPECCOBYIO CUTYallUI0, BOCIPHUHUMATH CTPECCOBYHO CHUTYallMI0 KaK BBI3OB,
TpeOyIouii KOHTpMEp, KOPPEKTUPOBATh MPUHATHIE PEIICHUs W JAeUCTBUA, (HOPMYIUPOBATh U
OLIEHUBATh PUCKU U MOCIIEACTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTebHBIC YHHBEPCAJIbHbIC TEXHOJIOTHYECKHE AeHCTBUS

Ba3oBble JJornyeckue aeiicTBUA:

BBISIBJISITH M XapaKTepU30BaTh OCHOBHBIE NMPU3HAKM MaTeMaTHUYEeCKHX OOBEKTOB, MOSCHEHUS,
CBSI3U MEX]y MOHATHUAMH, (OPMYJIHPOBATH ONpEAETICHNUE MOHATUH, COXPAHATh CYIIECTBEHHBIH
MpU3HAaK KjIacCU(UKAIIMK, OCHOBAaHUSA [JIi OOOOIIEHWS W CpaBHEHUS CBs3eH, KPUTEPH
MIPOBE/ICHUS aHAJIN3a;

BOCIPUHUMATh, OPMYIUPOBATH U MPe0OPa30BBIBATh CYKJIEHUS: IPEAB3STHIE U OTPULIATEIbHBIE,
€IMHUYHBIC, YaCTHbIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTHUBOpEeUHs B (aKkTax, TaHHBIX,
HAOJIONCHUSAX M YTBEPXKACHUAX, MpeniaraTb KPUTEPUU JUIS BBIABICHHUS 3aKOHOMEPHOCTEH M
MPOTUBOPEYMI;

JIeNlaTh BBIBOJBI C HKCIIOJIB30BAHUEM JIOTUKM COXPAaHEHUS, NCAYKTHBHBIX M WHAYKTUBHBIX
YMO3aKIIOYeHUH, YMO3AKITIOUEHH IO aHAJIOTHH;

pa3bupathb 0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKICHUN (IIPSMbIE U MPOTUBHBIE), IPOBOJANUTH
CaMOCTOSITENTbHO OOOCHOBAaHHBIE [OKA3aTENbCTBA MaTeMaTU4YecKuX (DaKkToB, BBICTpaUBATh
apryMeHTbl, TPUBOAUTH MPUMEPbl U  KOHTPIPHUMEPH, OOOCHOBBIBATH COOCTBEHHBIE
paccyxIeHus;

BBIOpaTh crmoco0 pemieHust y4eOHOW 3amaud (CpaBHHBATh HECKOJBKO BApUAHTOB pPEILCHHIA,
BbIOMpaTh HanboJee MOAXOAAIINE BAPHAHTHI C YU€TOM, CAMOCTOSTEIBHO BbIIEJICHHBIX).

Ba3oBbIe nccienoBaTejbcKue AeliCTBUA :

UCIIOJIb30BaTh B KAauyeCTBE HMCCIEIOBATEILCKOIO WHCTPYMEHTa IO3HAHUS, (HOPMYIHPOBATh
BOIIPOCHI, (PUKCHUPOBATH MPOTHUBOPEYHE, IMPOOJIEMY, CAMOCTOSTEIBHO COXpPAHITh HCKOE W
CyIIecTBYyIOIIee, POPMHUPOBATH THIIOTE3Y, APIyMEHTUPOBATh CBOIO MMO3UIIHIO, MHCHUE;

IPOBECTH TI0 CaMOCTOSATENILHO COCTABICHHOMY IUIaHY HEOOJNBIIOW SKCIIEPUMEHT, HEeOOJIbIIoe
UCCIIE/IOBAaHNE M0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEeKTa, 3aBUCHMOCTH
00BEKTOB MEXKIY COOOM;

CaMOCTOSTENIbHO (OPMYJIMPOBAaTh OOOOLICHHS M BBIBOJABI IO pe3yJbTaraM IPOBEIEHHOTO
HaOJIIOICHUS], UCCIICIOBAHUSI, OLICHUBATh JOCTOBEPHOCTh PE3YJILTATOB, BBIBOJIOB U 000OIIICHHIA;
CIIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIIBUHYTh OOPHOY O €ro pa3BUTUH
B HOBBLIX YCJIOBUSAX.

Padora ¢ unopmanmeii:

BBISIBJIAT HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIMH, JaHHBIX, PECYpCOB I PEIICHUS
3a/1a4y;



BbIOMPATh, aHATU3UPOBATh, CUCTEMAaTH3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAITUIO PA3TUUYHBIX
BUJIOB U (DOpM Ipe/iCTaBICHMUS;

BbIOpaTh (opMy mpezcTaBieHuss MHOOPMAIIMK M WLTIOCTPUPOBAThH pellaeMble 3aJ1aul CXeMaMH,
auarpaMMamH, HHOM rpadukoi 1 uX KOMOMHALMSIMH;

OLIEHUTh HAJASKHOCTh MHGOPMAIMM IO KPUTEPUSIM, TPEAJOKCHHBIM YUYUTEIeM MU
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJbHBIC TEXHOJOIHNIECCKHUE I[eﬁCTBHHZ

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBHH C MOJIOKECHHSAMH U KPUTEPUSIMHU
oO0IIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCbMEHHBIX
TEKCTaX, JaBaTh OOBSICHEHHS IO XOAY pEUICHUs 3aaad, KOMMEHTHPOBAThH IOJTYYEHHBIH
pe3yJbTar;

B X0/l O0OCY)XJCHHUS 3aJaBaTh BOIPOCHI 10 CYIIECTBYIOIIEH 00CykmaeMoil Teme, mpobiemam,
pelraemMoi 3aa4e, BHICKa3bIBATh UCH, IIETICHANIPABICHHBIC TIOUCKOBHIE PEIICHUS, CONIOCTABIISATh
CBOM MHEHHMSA C OOCYXICHUSMH JpPYTHX YYacTHHKOB JHANOra, HAaXOAUTh AapryMEHTHl H
COIOCTABJIATH MO3ULIMH, B KOPPEKTHOH Gopme (HOpMYyITHUpPOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;
BBICOTA  pE3yJbTaTOB  PEUICHUS  3a/Jadd, OSKCIEPUMEHTa, HCCIEJOBaHMSA, MPOEKTa,
CaMOCTOSATENILHO MpeICceaaTelb A IPEACTaBICHHs ¢ yIE€TOM 3aau IPE3CHTAlUU U CHAPYXKU;
NOHMMAaTh W HCIOJIb30BAaTh IPEUMYIIECTBA KOMAHIHOW M WHAMBUAYaJbHON pPabOTHI Ipu
pelIeHNH MaTeMaTHYECKUX 3a/1a4;

NPUHSTH 11€Jb COBMECTHOW JESTENbHOCTH, CIUIAHUPOBATH OPraHM3aIMI0 COBMECTHON paboTHI,
OTPENCNINTh BUABI PabOT, JOTrOBapuBaThCA, OOCYKAATh MPOLECC M Pe3yiabTaThl padOTHI,
00CYXIaTh MHEHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TIpPYyMIoOBBIX (opmax paboTel (00CYXIeHHS, OOMEH MHEHHSMH, MO3TOBBIC
IITYPMBI U APYTHE), BHIIOIHATH CBOIO 4acTh paOOTHl M KOOPAWHHPOBATH ICHCTBHS C APYTHMMHU
YJieHAMHA KOMaH/bI, OLICHUBATh KadeCTBO CBOETO BKJaJa B OOMIMHA MPOIYKT MO KPHUTEPHUSIM,
cpOpMyITHPOBAHHBIM KOJUIEKTHBHBIM B3aUMO/ICHCTBUEM.

PeryisiTuBHBbIe YHHBepCaJbHbIEe TEXHOJIOTHYECKHE el CTBUSA
Camoopranuzanus:

CaMOCTOATENIBHO COCTABUTh IJIaH, AITOPUTM PELICHUs 3a1a4u (WIH €ro 4acTb), BBIOpaTh CI1ocod
pelIeHus: ¢ YY4ETOM pealbHbIX PECYPCOB U €CTECTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApPUAHTHI PEIICHUH ¢ yuéTOM HOBOM MH(pOpMaLUu.

CﬂMOKOHTpOJ’Ib, 3MOLIHMOHAJIbHBIA HHTEJLJIEKT:

BJIQJIETh METOJIaMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TMpolecca U TOJy4YEeHHs] pe3yJbTaToOB
pelIeHnss MaTeMaTHYeCKOH 3a1auu;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPH BO3HHUKHOBEHHMM 3aJlayd, BHECTH
KOPPEKTHUBBI B JESATENILHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB, OOHAPYKEHHBIX OMIMOOK,
BBISIBIICHHBIX BO3MOYKHOCTEH;

OLIGHUTh COOTBETCTBHE pe3yJibTaTa NEATEIIbHOCTH MMOCTABIEHHOM L€ U YCIOBUSIM, OOBSICHUTD
MPUYUHY TOCTHKEHUS WM HEAOCTHKCHUS 1IeJTH, HAWTH OIIUOKY, JaTh OIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K oxonuanuto oOyueHus B 8 kjacce o0yyaromuics mojiy4aeT CiAeAyIOIIUe MpeIMETHbIC
pe3yIbTATHI:

Yucia 1 BBIYUCJICHUSA



Hcnonp3yiiTe HauvalabHbIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IUIA
CpPaBHEHHUS, OKPYIJIEHUI M BBIYMCIEHUM, H300pa3suTe [EeHCTBUTENIbHbIE YHWCIa TOYKAMHM Ha
KOOPJAMHATHOM IIPSIMOM.

[Tpumensist moHsATHE apUPMETHYECKOTO KBAJPaTHOTO KOPHS, HalAUTE KBaJpaTHbIE KOPHH,
UCTONB3Ysl TNPH HEOOXOJUMOCTH KaJIbKYJIATOp, BBINOJHUTE MNPeoOpa3oBaHUE BBIPAXKECHUH,
coJiep KalliX KBaJIpaTHbIEe KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3yiiTe 3anucu OONBIIMX M MaJCHbKUX YHCET C MOMOIIBIO JECATUYHBIX Ipobed u
crynenei uncen 10.

Auredpanyeckune BbIpasKeHUs

[Ipn 3ameHe MOHATUS CTEMEHM C LEJIbIM IOKa3aTeleM, BBINOJHUTE MpeoOpa3zoBaHUe
BBIPAKEHUI, COAEPIKALUX CTENEHH C LIEIBIM NTOKA3aTEIIEM.

Bbl HanonHsETEe pOXKIECTBEHCKUE MTPe00pa30BaHus pallMOHAIbHBIX BhIPAKEHUH Ha OCHOBE
MpaBUJI JHCTBUI HAaJl MHOTUMH HJICSIMH U allre0pandecKUMu APOOSMH.

PacknaapiBaeM KBasipaTHbIE TPEXUICHBI HA MHOKHUTEIH.

[TpumensTh MpeoOpa3oBaHue BBHIPAKEHUN IS PEIICHHs Pa3IMYHbIX 337a4 MaTEeMaTUKH,
COOTBETCTBYIOIIUX MPEAMETOB, UCXO/IS U3 MPAKTUUECKON MPAKTHKH.

YpaBHeHUs M BETOYKH

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHUS M pallMOHAJIbLHBIE YPAaBHEHUS, CBOJASIIMECS K
HUM, CUCTEMBI JIBYX (POPMYJI C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MmpocTeiIIne MCCIEeTOBaHUsI MAaTEMaTHYECKMX U MaTeMaTUYeCKUX CHUCTEM, B
TOM YHCJIE C TPUMEHEHHEM rpadUuecKuX MpecTaBiIeHui (yCTaHOBJICHNE, UMEET JIM ypaBHEHUE
WIM CUCTEMY MaTeMaTHUECKUX PELICHHH, eCIM TaKOBble UMEIOTCS, CTOJIBKO U MPOYEee).

[lepexoauTs OT 3a1auyd CIOBECHON (POPMYITHUPOBKHM K ee aireOpandeckoil Mojaenu ¢
MOMOUIbI0 COCTABJICHUS YPaBHEHUM WM CHUCTEMbl aJTOPUTMOB, WHTEPIPETHUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a/1a4yHl, IOJTy4EHHBIN pe3yibTar.

[IpuMeHsTh CBOICTBA YHCIOBBIX LIBETOB JUISl CPaBHEHMsI, OLICHWBATh, pelIaTh JMHEHWHBIE
CUMBOJIBI C OJIHOM TEpeMEHHOW M UX CHUCTeMbl, JdaBas TIpaHUyecKylo HUIIOCTPALUIO
3¢ (PEKTUBHBIX pelIeHUH 1BETOB, CHCTEM IIBETOB.

DyHKUUH

[TonnMaTh M UCNONB30BATh MOHATHS U SA3bIK (TEPMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS),
OIpENeNIATh 3HAaYeHHE (PYHKIMM MO MOCJIeN0BATEIbHOMY apryMEHTY, ONpEAEsATh CBOWCTBa
GbyHKIIMH 110 ee TpaduKy.

Ctpoutb rpaduKu 3JeMEHTapHBIX (QYHKIUHI BUA:

y=k/x,y=x2,y=x3,y = x|, y = VX, onummTe CBOICTBA YHCIOBOH (YHKIHH IO e

rpaduky.
MNOSACHUTEJIBHAS 3AIIUCKA (reomerpust)

['eomeTpusi Kak OJMH U3 OCHOBHBIX Pa3/eJIOB IIKOJbHOM MAaT€MAaTHUKH, CYIIECTBYIOIIAs B
ee nensix obOecreueHrs M3y4eHHs] CBOMCTB M pa3MepoB (hHUTyp, WX B3aWMOCBSI3€H M B3aMMHOTO
pacCIIOIOKEHUS, OCHOBAHA HA JIOTMYECKOM, JOKa3aTEIbHOM JIMHUM. [[EeHHOCTh M3y4YeHHUsI TEOpUU
Ha ypoBHE 0a30BOro 00pa30BaHUs 3aKJIIOYAETCS B TOM, YTO OOYYaOIIUICS YUYUTCS MPOBOAUTH
JIOKA3aTeNIbHbIE PACCYXJACHUS, CTPOUTHh JIOTUYECKHE YMO3AKIIOUEHHUsI, JOKA3bIBATh HMCTUHHBIE
YTBEPXKJACHUSI M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TIPOBOJUTH PACCYXKIACHUS «OT
MIPOTUBHOTO», OTJINYATH CBOMCTBA OT TeopeM, (hOpPMYIHPOBATH OOpATHBIC YTBEPKIACHUS.

BTopoli nenpro u3ydeHus: TEOpUM ABISIETCA €€ MCIOJIb30BAaHUE B Ka4y€CTBE MHCTPYMEHTA
IPpU PACCMOTPEHUU KaK MaTeMaTHYEeCKUX, TaK M MPAKTUUYECKUX 3a7ad, BCTPEYAIOLIUXCS B
MpeACTaBICHUH SKU3HU. OO0ydarommiicsi JOHKEH HAYYWUThCS OINPEACNSTh T€OMETPHUYECKYIO
¢burypy, ONMCHIBaTh CJIOBa JTAHHOTO 4YePTEKa WM PUCYHKA, HAXOAWTH IUIOMIAIL 3€MEIbHOTO
y4acTKa, MPeCTaBIsATh 00bEM OMTOBOJOKOHHOTO Kabess Wik TpeOyeMble pa3Mepsbl rapaxa Jjs
aBTOMOOMIISL. DTO COOTBETCTBYET BTOpPOM, 4YETBEPTOM CTPOKE B HU3y4YeHUU Treomerpud. [Ipu
pelIeHNH 3a/1ad MPAKTHUYECKOTO TMOBEJACHUS OOYYAIOMIMIACS YYUTCS CTPOUTH MaTeMaTHYECKHE
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MOJIEJIN KU3HEHHBIX CUTYyallud, POBOJUTH pacueThl U OLEHUBATH AJCKBAaTHOCTD IOJy4yaeMOro
pe3yibTara.

KpaifHe BaXHO MOAYEPKMBATH CBA3b TEOMETPUU C JIPYTMMHU YYEOHBIMH MpeAMETaMH,
MOTHBUPOBATh HCIIOIB30BATh ONpEACTICHHE T€OMETPHUECKUX (PUTYp ¥ MOHITHH, MCIIOIB30BaTh
MOJIyYeHHbIE 3HAaHUS B (DU3MKE M TEXHHUKE. DTU CBSI3M HambOosiee SIPKO MPOSBISIOTCS B TEMax
«Bekropby, «TpuroHomerpudeckne cooTHOUeHUs», «Meton koopamHaty U «Teopema
[Tudaropay.

VYuebublii kypc «l'eomerpusi» BKIOYaeT B ce0sl OCHOBHBIE pa3felibl COICPIKaHUS:
«l'eomerpuueckue GuUrypsl W UX CBOHCTBa», «M3MepeHHE TeOMETPUYECKUX BEIUYHHY,
«/lexkapTOBBI ~ KOOpPIWMHATHI HAa IUIOCKOCTH», «Bektopbr», «J/IBIKEHHUS  TUTOCKOCTEi»,
«IIpeobpazoBanust HOJOOH.

Ha uzyuenue kypcoBoro xkypca «I'eomerpusi» orBonutcs B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO).

COAEPXAHUE OBYYEHUA
8 KUIIACC

YersipexyronpHuku. [lapammenorpamm, €ro npu3Haku M CBOMCTBA. HacTHbIE cCily4au
napajiesiorpaMMoB  (IIPSIMOYTOJIBHUK, poMO, KBajpaT), UX IMpHU3HAKM U CBoicTBa. Tpamenus,
paBHOOOKas Tparenusi, ee CBOMCTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton yaBoeHuss menuansl. LlenTpanpHas cumMmerpus. Teopema @Paneca U BBIBOJIBI O
IIPONIOPIMOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TpEyroibHUKA U Tpaneuuu. L{eHTp Maccel TpeyrojabHHUKa.

[Tono6ubIe TPEYTOJIbHUKH, KO3 duIUueHT nonodbus. [Ipuznaku nonoous
TpeyroyibHUKOB. [IpuMeHeHne NoJOOHBIX CPEJCTB MPH MPAKTUYECKUX 3a/1a4ax.

CpoiicTBa muom@aae reomerpuueckux ¢uryp. @opMynbl TpeyrojabHHKa KBajapaTta,
napajiesiorpaMMel, pomoa u Tpanenud. OTHOLICHHE TUIONaiel HUKaKOW (UTYpBI.

Boruncnenue miomaaei TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KjeTyaTol Oymare.

Teopema Ilucgaropa. Ilpumenenue npemnoxenuii [udaropa npu perieHnu MpakTUYECKUX
3a1ad.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yrIJla HIpPSIMOYTOJIBHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue Gpyukmuu yriios 30, 45 u 60°.

BnucaHHbple M LEHTpaJbHBIE YIUIBI, YIOJl MEKIY KacaTeJIbHOM M XOpPAOW. YIUIBI MEXAy
XOpJaMM M CEeKyIIMMH. BrimcaHHple W ONMCaHHbIE  YETHIPEXYTOJIBHUKU. B3anMmHOe
pacrioyio)keHue  JIByX  OKpyxHoctell. Kacanue  oxpyxkHocrteil. O0mue  KacaTelbHbIE K
OKpY>Kalollen cpene.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTaThl OCBOCHUS TMporpamMmbl  yueOHoro kypca «l'eomerpus»
XapaKTepU3yIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

C YY4E€TOM HMHTEpeca K MPOUUIOMY U COBPEMEHHON POCCUICKOW MaTEMAaTHKE, HEHHOCTHBIM
OTHOUIEHUEM K JOCTHMKEHHUSIM POCCHUMCKUX MATEMAaTHMKOB M POCCHICKON MaTeMaTH4eCKOU
IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTUKEHHUM B IPYrMX HayKaX U NPUKIIATHBIX MOHATHUSX;

2) rpaKaIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TFOTOBHOCTh K OCYIIECTBJIEHUIO CIOCOOHOCTEM Tpa’kJaHWHA U peaju3alud ero Ipas,
MPEACTABICHUEM MAaTEMaTUYECKUX OCHOB PA3BUTHUSA PA3JIMYHBIX CTPYKTYp, B3IJIAJIOB,
COLIMAJIbHBIX MPOILIECCOB OOIIECTBa (HAIIPUMEpP, BBIOOPHI, OIIPOCHI), TOTOBHOCTh K 00CYK/IEHHUIO
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TUX NpoOIeM, MPAKTUYECKUM IPUMEHEHHEM JOCTHKEHHH HayKH, OCO3HAaHHUEM Ba)KHOCTHU
MOPaJIbHO-ITHUECKUX MPeoOpa3oBaHUi B IEATEIBHOCTH YUEHOTO;

3) TpyAoBOe BOCIIMTAHME:

YCTaHOBKAa Ha aKTMBHOE y4yacTHe B OOECIEeUeHUM MPaKTUYECKHX 3a7ad MaTeMaTH4ecKOu
HaNpaBJICHHOCTH, OCO3HAHHEM BaXKHOCTH MAaTEeMAaTHYEeCKOTO OOpa30oBaHMs Ha BCIO JKU3HB JJIS
yCHemHoi nmpodeccnoHanbHOM AesITENbHOCTH U Pa3BUTUSL HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM
BBIOOPOM U TMOCTPOCHUEM MHIUBHIYyaJTbHON TPAeKTOPUM OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHOTO MHEHMS;

4) 3cTeTYeCcKoe BOCIIUTAHUE:

MMOHMMAaHHE SMOIMOHAIBHOMY U 3CTETUYECKOMY BOCHPUATHIO MAaTEMATUYECKUX OOBEKTOB,
3aJa4, pELIEHUH, pacCyXACHUH, YMEHHIO BMJIETh MaT€MaTU4YECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI0 NO3HAHHUS:

OpUEHTAllUS B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX MpEJCTaBIeHUN 00
OCHOBHBIX IIPUHIUIIAX PAa3BUTHUS YEJIOBEKA, IPUPOABI U O0IECTBA, TOHUMaHUE MAaTeMaTHUECKOM
HayKd Kak cdepbl IESTeNbHOCTH, 3Tallbl €€ Pa3BUTUS M WHHOBAIIMOHHOCTU JJIS Pa3BUTHUSA
LMBUJIN3AL1MH, BIAJCHUE S3bIKOM MAaTEMaTUKU M MaTeMaTU4YECKOW KyJIbTYpOH Kak CpEJICTBO
MO3HAHUS MHpA, BIIaJileHNe MPOCTEHIIIMMH HaBbIKAMU UCCIIEIOBATENEH 1eATeIbHOCTb;

6) rocynapcrBeHHoe BOCIIHUTaHHe, 3a00Ta 0 KyJbType, 310POBbe M IMOLMOHAJIBLHOM
COCTOSIHUH:

TOTOBIO NPUMEHATh MAaTEMaTHYECKHE 3HAHUS B Pa3BUTUU CBOErO 370POBbs, BEICHHUU
3I0pOBOr0 00pasa >KM3HH (310pOBOE MUTAHME, COATIAHCUPOBAHHBIM PEXUM 3aHATUI U OTIbIXA,
peryisipHas ~ JTUHaMHKa  aKTMBHOCTH),  C(OPMHPOBAHHOCTBIO  HAaBBIKOB  pediexcuu,
PEBOJIIOLIMOHHOCTH CBOMX MPaB Ha OLIMOKY U TaKUX K€ MPaB IPYroro 4eloBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

OpUEHTAllMsl Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM I pelleHus 3adad B 00JacTH
0€30MacHOCTH OKpY’Kaloled cpeapl, IIAHUPOBAHUE IOCTYNKOB M OIIGHKA HX BO3MOKHBIX
MOCNEACTBUM ISl OKpY’Karolleil cpeibl, OCO3HAHHE II00aJIbHOTO XapakTepa SKOJIOTMYECKUX
npo0JeM U MyTel UX pereHus;

8) ajanTanus K M3MEHAOIUMCS YCIOBUSAM COMAJIBHON M IPUPOIHON Cpeabl:

TFOTOBHOCTb K JIEHCTBUSAM B YCJIOBUSX HEONPEICIIEHHOCTH, TOBBIIIEHUE YPOBHS
KOMIIETEHTHOCTH CBOEH 4epe3 MPaKTHUYECKYIO AESTeIbHOCTh, B TOM YHCIIE YMEHHUE YUUTbCA Yy
APYyTUX Jro/eH, IpuoOpeTaTh B COBMECTHOM JIESTETbHOCTH HOBBIE 3HAHUs, HABBIKM M HABBIKM Ha
OCHOBE OIIbITa JIPYTHX;

Heo6xonuMocTe B TOSIBICHMM HOBBIX 3HAaHWM, B TOM 4Hcie (GOpMyIupoBaTh HICH,
MOHSTHSA, TUIOTE3bl 00 OOBEKTaX M SBIICHUSX, B TOM 4YHCIE paHee H3BECTHBIX, OCO3HaBaTh
HE/IOCTAaTKU COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PAa3BUTHE;

OCO3HaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO CUTYAIlMI0 KaK BBI3OB,
TpeOYIOLUMiI KOHTpMEP, KOPPEKTUPOBATh MPHUHATHIE PELICHUS M JIeHcTBUS, (POPMYIUPOBATh U
OLIEHHBATh PUCKH U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI
ITo3HaBaTe/bHBbIC YHHBEPCAJIbHBIE TEXHOJIOTHYECKHE AeliCTBUA

ba3oBble JJoruyeckue AeiicTBUs:

BBISIBIISITh M XapaKTepU30BaTb OCHOBHBIE TPU3HAKKM MaTeMaTHYECKHX OOBEKTOB, IMOSICHEHUS,
CBSI3M MEXIy MOHATHIMH, (OPMYIHPOBATH ONpEAEICHUE MOHATHH, COXPAHATh CYIIECTBEHHBIN
NpU3HAK KJIacCU(UKAIMKM, OCHOBAaHUS [UIs OOOOIIEHHS W CpaBHEHUS CBsA3EH, KpuUTepuil
NPOBECHNUS aHAIN3A;



BOCIIPUHUMATh, (POpMYyITUpPOBaTh U MPEe0OPa30BhIBATH CYKACHUS: MPEAB3ATHIC U OTPHUIIATENIbHBIE,
€IMHUYHbIE, YaCTHbIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEYNs B (paKkTax, JaHHBIX,
HAOJIIOJIEHUSIX U YTBEPKIACHUSIX, MpEAsiaraTb KPUTEPUU ISl BBISIBICHHUS 3aKOHOMEPHOCTEH M
[IPOTUBOPEYUIL;

JieNaTh BBIBOJBI C HCIIOJIB30BAHMEM JIOTMKHA COXPAHEHUs, NEAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKIIIOUEHUH, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

pa3dupath T0Ka3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (IIPsIMblE U MPOTHUBHBIE), IPOBOIUTH
CaMOCTOSITENILHO OOOCHOBaHHBIE JIOKA3aTelIbCTBA MAaTEeMAaTUYECKUX (DAKTOB, BBICTPAUBAThH
apryMeHTbl, MPHUBOJUTH TMPUMEPBl M  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyKJIeHus,

BbIOpaTh croco0 perieHus ydeOHOW 3afaun (CpaBHHUBAaTh HECKOJBKO BAapHUAHTOB pEILECHUM,
BbIOMpPATh HaNOOJIEe MOIXOAAIINE BAPHAHTHI C YIETOM, CAMOCTOSITENIEHO BBIJICIICHHBIX).

ba3oBble ucciaenoBaTebCKUe AeiicTBUSA :

UCIIONIb30BaTh B KA4eCTBE KCCIEAOBATEIHCKOTO HWHCTPYMEHTA IMO3HAHUS, (HOPMYIHPOBATH
BOIPOCHI, (DUKCHUpOBaTH IPOTUBOPEUYHE, MPOOJIEMY, CAMOCTOSATEIBHO COXPaHATh HCKOE U
CyIlIeCcTBYMOIIEee, POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHCHHE;

IIPOBECTH IO CAMOCTOSITCIIBHO COCTABJICHHOMY ILIaHY HEOOJIBIIONW 3KCIEPUMEHT, HEOOJbIIOEe
UCCJICIOBAHUE TIO0 YCTAaHOBIICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, 3aBHCHUMOCTH
00BEKTOB MEXTy COOOi;

CaMOCTOSITeNTLHO (POpPMYTHpPOBaTH OOOOIICHHUS W BBIBOJIBI IO pPe3yjibTaTaM MPOBEAEHHOTO
HAOJII0JICHUS, KCCIICI0OBAHMS, OLICHUBATh JOCTOBEPHOCTH PE3yJIbTATOB, BHIBOJOB U 00OOIICHHIA;
CIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHUE IMPOIIECCa, a TAKXKE BBIABUHYTH OOPHOY O €ro pa3BUTHU
B HOBBIX YCJIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh W M30BITOUHOCTh MH(OPMALIMHU, JAHHBIX, PECYPCOB JJISl PELICHUS
3a/a4H;

BbIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIMIO PA3ITUYHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

BbIOpaTh (hopMy npeacTaBieHUs UHPOPMALMK U WILTIOCTPUPOBATh pPeIllaeMble 3aJjaul CXEMaMH,
JrarpaMMaMy, UHOM rpadukoi 1 uX KOMOUHAIMSIMU;

OLICHUTh HAJEKHOCTh MHQOpPMALMM IO KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIEM WIH
c(OpMyYIMPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBIC TEXHOJOTUYIECCKUE JeicTBHUA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKAECHUS B COOTBETCTBHH C IMOJIOKEHUSIMU M KPUTEPUSIMU
o0IIeHus, SICHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M IHCBMEHHBIX
TEKCTaX, JaBaTb OOBSICHEHUS 10 XOAYy peIIeHUs 3aJady, KOMMEHTHPOBATH IOJy4YEeHHBIN
pe3yInbTar;

B X0/i¢ 00CYXIIeHHs 3aJaBaTh BOMPOCHI MO CYLIECTBYIOIEH 00cyxaaeMoil Teme, mpoliemam,
pemraeMoii 3a/1a4e, BBICKa3bIBaTh HJEH, IIeJICHANPABICHHBIE TONCKOBBIE PELICHUS, COTOCTABIIATH
CBOM MHEHHMS C OOCYXICHHSIMU JPYTHX YYaCTHHUKOB JMAJOra, HAXOAWUTh AapryMEHThl U
COIOCTAaBJIATh TIO3UIINH, B KOPPEKTHOH (popme hopMynHpoBaTh pa3HOTTIACHS, CBOM BO3PAKEHHS;
BBICOTa  PE3yJITATOB  peIIeHWs  33Ja4yH, OSKCIEPUMEHTa, MCCIEJOBAHUS, MPOEKTa,
CaMOCTOSATENILHO MPeICeaTeNb sl TPEACTaBICHHS ¢ YIETOM 3aa4 MPE3eHTANN U CHAPYKU;
MOHUMaTh W HCIOJb30BaTh NPEUMYILIECTBA KOMAHAHOM M HMHIUBUAYATbHOW pabOTHl NpHU
pELIeHNN MaTeMaTHIeCKuX 3a71ad;
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NPUHATH 11€71b COBMECTHOW JAEATENIbHOCTH, CIUIAHUPOBATh OPraHM3alldi0 COBMECTHOM paboTHl,
ONpeleTuTh BUIBI pabOT, JOroBapuBaThCSA, OOCYXKIaTh TMPOLECC U Pe3yibTaTbl pPaloTHI,
00CyX/1aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYMIOBBIX ¢GopMax paboTel (0OCykIeHHs, OOMEH MHEHUSIMH, MO3TOBbIE
IITYpPMBI U JAPYTHUE), BHINOJIHATH CBOIO YacTh PabOTHl U KOOPAMHUPOBATH IEHCTBUS C APYTUMHU
YJIeHaMU KOMAaH/[Ibl, OLIEHHWBAaTh KayecTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(OpMyITMPOBAHHBIM KOJUIEKTUBHBIM B3aUMOJICHCTBHEM.

PerJISITI/IBHbIe YHUBEPCAJIbHbIC TEXHOJOTHIECCKUE HeﬁCTBHH

Camoopranu3amnus:

CaMOCTOATEIbHO COCTABUTh TUIAH, AITOPUTM PELIeHUs 3a/1a4U (MJIU €ro YacTh), BBIOpATh Coco0
pelIeHusl ¢ YUYETOM pealbHbIX PECYPCOB U €CTECTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PELICHUM ¢ y4€TOM HOBOM HH(DOpMALIUUL.

CaMOKOHTpOHI), 3MOLMOHAJbHBINA HHTEJLJIEKT:

BIIQJIETh METOJAaMH CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcCa U IOJYy4YEeHHs] pe3yJbTaToOB
peuieHnss MaTeMaTUYeCKOM 3a/1auu;

MPEABUIECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPU BO3HHUKHOBEHWHU 3a/1a4H, BHECTH
KOPPEKTUBHI B JESTENILHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB, OOHAPYKEHHBIX OMIMOOK,
BBISIBJIEHHBIX BO3MOYKHOCTEW;

OLIGHUTh COOTBETCTBHE pe3yJibTaTa NEATEIILHOCTH MOCTABIEHHOM eI U YCIOBUSIM, OOBSICHUTD
MIPUYUHY JTOCTHKEHUS WM HEJAOCTHKCHUS 1IEJTH, HAWTH OMIUOKY, 1aTh OICHKY MPUOOPETCHHOMY
OIIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K oxonuanuto oOydeHus B 8 kjacce 00y4yaromuics MoJiy4aeT CIASAYIOIIHNE MPEeIMETHBIC
pe3yabTaThl:

PacriosHaBaTh OCHOBHBIE BHJBI UYETBIPEXYTOJIBHUKOB, MX 3JEMEHTBI, MCIOJIb30BaTh HX
YCJIOBUS IIPH OIIPEAEIICHNN T€OMETPUYECKHX 3a/1a4.

[TpuMeHATH CBOMCTBA TOUEK MEPECeUeHHs] CPEAUHHOTO TPEYTOJIbHUKA (LIEHTpa Macchl) JUIs
peuieHus 3aJa4u.

BnageTs NOHATUAMU CPENHUX JIMHUN TPEYTOJbHUKA U TPACLMi, IPUMEHATh UX CBOWCTBA
IIPU  PEIIEHHH TeOMEeTpUYecKux 3anad. Mcnosb3yiite BbeBOoabl Paneca W BBIBOABI O
IIPONOPLUOHAIIBHBIX OTPE3KAX, MPUMEHANTE UX AJI IPAKTUUECKOTO PELIEHU 3a1a4.

[TpuMeHsITh IpU3HAKU [10100Usl TPEYTOJIbHUKOB B ONPEIEICHUHN F€OMETPUUECKHX 3ajay.

Hcnonb3yiite BbeIBOABI Iludaropa ans pemieHUs TeOMETPUYECKMX U MPAKTUYECKUX
3aga4d. [locTpouTh MaTeMaTHYECKyl0O MOJENIb Ul NPAKTHYECKUX 3a4ad, CaMOCTOSTEIBHO
CZIEeNIaTh YEPTEK U HAUTU COOTBETCTBYIOILYIO JJIUHY.

Biagets NmOHATHAMM CHHyCa, KOCHHYCa M TaHI€HCA OCTPOIO YIVIa MPSIMOYIOJBHOTO
TpeyrojabHuKa. Mcrnomnb3yiiTe TeOpeTHUECKHE MOHATHS IS PELIEHHs IPAaKTUYECKUX 3a1a4.

Boruncnsath (pa3auuHbIME METO/aMHU) KBaJApaT TPEYTroJbHUKA M KBaJpaT MHOTOYTOJIbHBIX
¢uryp (monm3ysch, rjae HeE0OXOAMMO, KalbKylsaTopoM). [IpuMeHsTh monydeHHbIE HABBIKH B
MIPAaKTUYECKUX 3a/1a4ax.

Bnageere NOHATHAMM BIMCAHHOTO M LIEHTPAJIBHOTO YIVIA, HCIHOJB3YHTE BBIBOABI O
BIIMCAHHBIX yIJaX, yIjlax MEeX/1y XOpAaMHU (CEKyLIMMH) U yIJIeM MEX]y KacaTelbHON U XOpIoi
IIPYU ONPEJEIIEHNN T€OMETPUYECKUX 3a/1ay.

BirageTe NMOHATHAMM ONMCAHHOTO YETHIPEXYIOJbHUKA, IPUMEHUTh CBOMCTBA ONHMCAHHOIO
YETBIPEXYTOJIbHUKA IIPU ONIPEJIEIICHUN 3aJa4H.
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HpI/IMeHI/ITB IMOJIYYCHHBIC 3HAHHWA Ha MPUMCP — HNOCTPOUTHL MATCMATHYCCKUC MOACIIN JJIA
3aaa4 OIMMMCAHUA XU3HU U IMPOBECTU COOTBETCTBYIOUIMEC PACUCTBI C MPHUMCHCHUCM HO)IO6I/I$I n
TPUTOHOMCTPUHU (HOJ'IB3y$ICL, rac H€O6XOI[I/IMO, KaJ'H:KyJ'IS{TOpOM).

MNOACHUTEJIbHAS 3AIIMCKA (BeposSTHOCTh M CTaTUCTHKA)

B coBpemeHHOM IM(PPOBOM MHpEe Mepbl M CTAaTHUCTHKA MNPUOOPETaoT BCE OOJIBIIYIO
MHHOBAIIMOHHOCTh, KaK C TOYKH 3pPEHMSI PACCMOTPEHUS MPWIOKEHWH, TaK M UX pOJIM B
oOpa3oBaHMM, HEOOXOIUMON KakaoMy dYesoBeKy. Bospact wmcna mpodeccuil, npu Haluduu
COOTBETCTBYIOIIEH Xoporield 0a30BOM MOJrOTOBKM B 00JAaCTH CIIOCOOHOCTEH M CTaTUCTHKH,
Takas TOJTOTOBKA BakKHA VISl TMPOJOJKEHUS 0Opa3oBaHMsI M YCHEIIHOW MpodecCHOHATBHON
Kapbephl.

Kaxxapiif yenoBek MOCTOSHHO MPUHMMAET PEIICHHs Ha OCHOBE CYIIECTBYIOLIUX Y HEro
JAHHBIX. A 1711 0OOCHOBAaHHOTO NPUHATHUSA DPELICHUS B YCIOBUSX COXPAaHEHMS WM HM30bITKa
nHpopmanun HEOOXOJMMO B TOM YHCIE XOpOomo C(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHHE.

NMeHHO mOodTOMYy OCTpO TMOCTaBjeHAa HEOOXOIWMOCTh YYHUTBHIBATh Y OOYUYaIOIIUXCS
(YHKIIMOHAJIBHYIO T'PAaMOTHOCTh, BKJIIOYAIONIYI0 B ce0s B KauecTBE CUETYMKA CIOCOOHOCTH
BOCIPUHUMATh U TOCTENEHHO aHAIM3UPOBaTh HWH(OPMAIIMIO, MPEACTABICHHYIO B Pa3IUYHbIX
¢dopmax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX MPOIECCOB U 3aBUCHUMOCTEH, MPOU3BOISL
MpOCTeIlre BEpOITHOCTHBIE pacUEThI.

3HAaKOMCTBO B Y4eOHOM Kypce C HMCIIOJIb30BaHHEM NPHUHIUMHUAIBHBIX MPUHIMUIIOB cOopa,
aHaJIM3a W MPEJCTaBICHUS NaHHBIX M3 pazNuyHbIX chep xku3HH. OOIIECTBO M TOCyAapCTBO
npuoOmraer oOydaronmxcst K OOLIEeCTBEHHbIM HHTepecaM. V3yueHue OCHOB KOMOMHATOPUKHU
pa3BUBAaET HABBIKM OpPraHM3alUU Mepedopa U MOJCYET BapHaHTOB, B TOM YHCJIE B MPUKIIAIHBIX
3ajjayax. 3HAKOMCTBO C OCHOBaMH TEOpUH TpadoB CO3AaET MATEMAaTHUECKYI0 OCHOBY ISt
dbopMUpOBaHUA KOMIETEHIMH B o0nactu HHPOpMATHKU U LUGPOBBIX TexHomoruu. [lpu
U3yUYEHUM CTAaTHUCTUKM U BO3MOXKHOCTH OOOTaIlaloTcsi MpeACTaBICHUs OOydaromuxcs o
COBPEMEHHOW KapTHHE MHUpPA U METOJIaX €ro UCCIIEJOBAaHUS, TIOHUMAHUE POJIM CTATHUCTUKH Kak
MCTOYHUKA COLMAIIEHOW MH(POPMALIUU U 3aKJIQJBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIIJICHHUS.

B cooTrBercTBHUM C JaHHBIMH OOBEKTOB B paMKax IporpaMMbl Y4eOHOTO Kypca
«BeposatHOoCT, W cTaTUCTHKa» B 0a30BOM 0O0IIeM OOpa30BaHUU BBLICISIOTCS CIEIyIOIIne
coJiepkaTesibHO-MeToanueckre TuHun: «[IpeacraBneHne 1aHHBIX U OMKCaTeIbHAsI CTATUCTUKAY,
«BeposatHocTby, «DNneMeHThl KOMOUHATOPUKWY, «BBesieHne B BIusHUE rpadoBy.

Copnepxanne nuaun «IIpeacrapneHne TaHHBIX U OMMCATENbHASI CTATUCTUKA» CIYXKHUT UIs
¢dopmupoBanuss (QyHKIMI paboThl ¢ MH(OpMAIMEN: OT YTEHUs W 3HAYMMOM HH(OpManuy,
MIpe/ICTaBICHHOM B TabiuIax, Ha JuarpaMmax u rpadukax, 10 coopa, NpeACcTaBIeHUs U aHAIN3a
JAHHBIX C HCIOJB30BAHUEM CTATUCTUYECKMX XAapAaKTEPUCTUK CpPEAHEW BEIWYMHBI MU
paccestuusi. Pabotasgs ¢ ngaHHBIMH, oOOydaroluecsi y4yaTcsl CUMTBHIBATh M HMHTEPIPETHPOBATH
JJaHHbIE, BBIJIBUTaTh, ApIyMEHTUPOBATh U KPUTUKOBATH MPOCTENIINE TUIIOTE3BI, PACCYKIATh HaJ
(dakTopaMu, BBI3BIBAIOUIMMH W3MEHYHMBOCTh, U OLEHHBATh UX BIMSHHE Ha paccMaTpuBaeMble
W3MEPEHUS U NTPOLIECCHI.

NHTynTHBHOE IIPECTaBICHUE CIIy4alHON W3MEHYHBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW M CONYTCTBYIOIIMI MOTHUB Ul U3Y4YEHMs BeposiTHOCTeH. bonbioe 3HaueHne
UMEIOT TpaKTUYEeCKHe 3aJaHusl, B YAaCTHOCTU ONBITHI C KIACCMUYECKHMMH BEPOSTHOCTHBIMU
MOJIETISIMHU.

[loHsiTHe BEpOATHOCTH TMOJpa3yMeBaeTcsi Kak Mepa MpaBIONoOAOOHs CIydaitHOTO
coObITHst. [Ipy m3ydeHun Kypca Kypca ydalludecs 3HaKOMATCS C NPOCTEHIIUMHM METOJaMH
pacuera BEpOSITHOCTEH B CIIydalHBIX 3KCIEPUMEHTaX C PABHOBO3MOXKHBIMHU 3JE€MEHTAPHBIMU
HCXO0JIaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh W pelIaTh Oojiee CIOXKHBbIE
3ajaun. B yueOHbII Kypc BKIIIOUEHBI HaualbHbIE MPEACTABICHUS O CIIyYalHbIX BEIMYMHAX U UX
YHCJIOBBIX XapaKTEPUCTUKAX.
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B pamkax yueOHOTro Kypca MpPOBOJUTCS 3HAKOMCTBO OOYYAIOIIMXCS C YBEITUYCHHUEM U
BO3MOJKHOCTBIO OTEpaluii HaJ yBEJIHMYECHUEM, MPUMEpPhl NMPUMEHEHHUS IS PEIIeHUs 3ajad, a
Tak)Ke UX UCTMOJB30BaHUE B IPYTUX MaTEMAaTHUYECKUX Kypcax M YUeOHBIX TpeaMeTax.

B 7-9 xmaccax wm3ywaercsi y4eOHBIH Kypc «BeposTHOCTH W CTaTMCTHKa», B KOTOPBIN
BXoaAT paznensl: «lIpeacraBineHue NaHHBIX U ONUCATENbHAs CTATUCTUKAY, «BeposTHOCTBHY,
«3nemMeHThl KOMOMHATOPUKNY, «BBenenne B Busaue rpadoB.

Ha xypce kypcoBoro kypca «BeposiTHOCTh U CTaTUCTUKA» OTBOAUTCSA B 8 kiacce — 34 vaca (1
4ac B HEJCIIO).

COAEPXAHUE OBYYEHU A
8 KJIACC

IIpencraBnenue AaHHBIX B BUJE TAOIULL, JUAarpaMm, rpaukoB.

MOTOK, DJIEMEHT pacHIMpeHus, MOAMHOXecTBO. Onepauuu HajJ paclpoCTpPaHEHUEMHU:
o0beIMHEHNUE, nepeceueHue, aonoaHenrne. CBoiicTBa onepaiuii Haj oOpaleHUsIMU: BCTPEUHOE,
coyeTaTeabHOe, KOJUIEKTOpPHOE, BKIItoueHue. Vcronb30Banue rpaduueckoro npeacTaBieHus s
OIMCAHUS PA3JINYHBIX MPOLIECCOB U HANPABJICHUM IIPU YCIOBUU PELLIEHUS 3aad.

W3mepenune paccenBaHMsl JNaHHBIX. Jlucnepcus M CTaHIAPTHOE OTKJIOHEHHWE YHMCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.

DneMeHTapHble COOBITHS  ciydailHOro onblta. CiyyaiiHele  coObITus. BepostHocTH
cOOBITHH. ONBITBL € PAaBHOBO3MOXHBIMH ~ 3JIEMEHTApHBIMH  cOObITUsAMU. CitydaliHbIN
BbIOOD. CBSI3b MEXKYy MAJIOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITUSAMHU B IIPUPO/IE,
00IIIeCTBE U HAyKe.

HepeBo. CBoiicTBa 1€pEBbHEB: €AUHCTBEHHOCTDb MyTH, CYIIECTBOBAHUE BUCSYEH BEPIIHHBI,
CBSI3b MEXIY YHMCIaMM BepIIMH M uyuciamu péoep. [IpaBuno ymHoxeHus. Pemenue 3amaun c
MOMOIIBIO TpadoB.

[TpotuBononOXkHBIE  cOoObITHA. [uarpamma  Oiinepa. OObeAMHEHNE U IepeceyeHHe
coObiTuil. HecoBmecTHbie  coObiTus. DopMyna  MpenioKeHUs  BEpOATHOCTEH. Y CllOBHAs
3amura. [IpaBuno ymHoxenus. HezaBucumblie coObitus. IlpencraBieHne skcnepuMeHTa B BHUJIE
nepeBa. Penienre 3a1aduM 10 HAxOXKIEHUIO BEPOSTHOCTEM € IOMOINBIO J€peBa CIIy4ailHOTO
9KCIIEPUMEHTA, AUarpaMMa Dujepa.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAThI OCBOCHUS NpPOTrpaMMbl y4eOHOTO Kypca «BeposTHOCTH U
CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BOCIUTAHUE:

C YYETOM HMHTEpeca K MPOUUIOMY U COBPEMEHHON POCCUMCKOW MaTEMAaTHKE, HEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHHUSM POCCHUMCKMX MATEMAaTHMKOB M POCCHICKON MaTeMaTH4eCKOU
IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTUKEHHUM B IPYTMX HayKaX U NPUKIIATHBIX MOHATHUSX;

2) rpaKaIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TFOTOBHOCTh K OCYIIECTBJIEHHIO CIOCOOHOCTEM TpakJaHWHA W peaju3alud ero Ipas,
MPEACTABICHUEM MAaTEMaTUYECKUX OCHOB PA3BUTHUSA PA3JIMYHBIX CTPYKTYp, B3IJIAJIOB,
COLIMAJIbHBIX MPOILIECCOB OOIIECTBa (HAIIPUMEpP, BBIOOPHI, OIIPOCHI), TOTOBHOCTh K 00CYKJIEHUIO
3TUX MpoOJeM, MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHMHA HayKH, OCO3HAHHEM Ba)KHOCTH
MOpaJIbHO-ITUUECKUX NMPeoOpa30oBaHUM B I€ATEIBHOCTH YUEHOTO;

3) Tpya0BO€e BOCIIUTAHME:

13



yCTaHOBKA Ha aKTHBHOE y4acThe B OOCCIICUEHUM IMPAKTHYECKHX 3a7ad MaTeMaTUYeCKOM
HAIpPaBJIEHHOCTH, OCO3HAHHWEM Ba)XHOCTH MaTeMaTHUYECKOTro OOpa30BaHMsI HA BCIO JKU3Hb IS
YCIIEIIHOM NpoQecCHOHaTbHOM JesITeNbHOCTH U Pa3BUTUSI HEOOXOAMMBIX YMEHUH, OCO3ZHAHHBIM
BBIOOPOM U MOCTPOEHUEM MHIWBUIYAbHOM TPAaeKTOPUM OOPAa30BAHUS U KUZHEHHBIX IJIAHOB C
YUETOM JINYHBIX HHTEPECOB U OOIIECTBEHHOTO MHEHUS;

4) acTeTHYECKOE BOCTIUTAHUE:

MOHUMaHHE SMOLIMOHATBHOMY U ICTETUUYECKOMY BOCIPHUATHIO MAaTEMaTHYECKHX OOBEKTOB,
3aj]a4, pELIeHUH, pacCyXJACHUW, YMEHHI0O BHJIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpPHEHTAIMsI B JICATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX MNpEeICTaBICHUN 00
OCHOBHBIX MIPHUHIIMIIAX PAa3BUTHSI YEJIOBEKa, MPUPObI U 0OIECTBA, MTOHUMAaHUE MAaTEeMAaTUYECKOM
HAyKH Kak cdepbl IESITENbHOCTH, JTallbl €€ Pa3BUTHUS M WHHOBAIIMOHHOCTU JJISi Pa3BUTHUA
LUMBUIN3AIMH, BIAJCHHUE S3bIKOM MaTeMaTUKU U MaTeMaTU4YeCKOW KyJIbTypoH Kak CpelICTBO
MO3HAHUS MUPA, BIIAJICHUE IPOCTEUIITMMU HABBIKAMH HCCIIEIOBATENCH JAESITEIbHOCTD;

6) rocyiapcTBeHHOe BOCIUTAHHE, 3a00Ta 0 KYyJbType, 310pOBbe U IMOLMOHAJIBLHOM
COCTOSIHUH:

TOTOBIO MPUMEHSATh MaTeMaTHYeCKHE 3HAaHUS B Pa3BUTUU CBOETO 370POBbs, BEICHHUU
3I0pPOBOTO 00pasa *HU3HH (310pOBOE MHUTaHUE, cOATAHCUPOBAHHBIA PEKUM 3aHATUN U OTIBIXA,
peryisipHasi ~ JAMHAaMHUKa  aKTUBHOCTH),  C(GOPMHPOBAHHOCTHIO  HABBIKOB  pediieKcuu,
PEBOIIIOIIMOHHOCTH CBOMX TPaB Ha OMIMOKY U TaKUX K€ MIPaB IPYroro 4eloBeKa;

7) 3Ko0JI0rMYecKoe BOCIIMTAHME:

OpUEHTAlMS HA MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUW M7 pelleHus 3adad B 00JacTH
0€30MacHOCTH OKpY’Karolleil cpefbl, IUIAHWPOBAHHWE IOCTYIKOB M OIIEHKa MX BO3MOKHBIX
MOCTECTBUMA Il OKpY’KaroIlel cpesibl, 0CO3HaHHE TI00AbHOIO XapakTepa 3KOJIOTHYECKHUX
poOJIeM U MyTeH UX PEIICHNUS,

8) ajanTanus K M3MEHAIOMUMCS YCJIOBUSIM CONMAJIBLHON M NPUPOIHON cpeabl:

TOTOBHOCTh K JIEHCTBUSIM B YCJIOBUSIX HEONPEICNIEHHOCTH, TOBBIIIEHUE YPOBHS
KOMIIETEHTHOCTH CBOEH 4epe3 MPAKTHUYECKYIO AESATEIbHOCTh, B TOM YHCIE YMEHHUE YUHUTHCA Y
JPYTUX JIIO/IEH, TPHOOpETaTh B COBMECTHOMN JESATEIbHOCTH HOBbIE 3HAHUS, HABBIKM M HABBIKK Ha
OCHOBE OIIbITa IPYIHUX;

HeoOxonumocTh B MOSBIEHHMM HOBBIX 3HaHWM, B TOM uwucie (OpMYyJIHPOBATH HIEH,
MOHSITUS, THIOTE3bI 00 OOBEKTaX M SBIICHUSX, B TOM YHCIE paHee H3BECTHBIX, OCO3HABATh
HEJ0CTaTKU COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

OCO3HABaTb CTPECCOBYIO CHUTYallMI0, BOCIIPUHUMATh CTPECCOBYIO CUTYAlLlMI0 KaK BBI3OB,
TpeOyIoUMii KOHTpMEp, KOPPEKTUPOBATh MPUHATHIE PEIICHUs W JAeUCTBUA, (HOPMYIHPOBATh U
OLICHUBATh PUCKU U MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTeIbHBIC YHHBEPCAJbHbIC TEXHOJIOTHYECKHE AeHCTBUS

ba3oBble Jlornyeckue aeiicTBUs:

BBISIBISITh M XapaKTepU30BaTh OCHOBHBIC TPU3HAKKM MaTEMaTHYECKHMX OOBEKTOB, MOSICHEHUS,
CBSI3U MEX]y MOHATHUAMH, (OPMYJIHPOBATH ONpEAETICHNUE MOHATUH, COXPAHITh CYIIECTBEHHBIH
MpU3HAK KjiIacCU(UKAIIMK, OCHOBAaHUSA [JIi OOOOIIEHWS W CpaBHEHUS CBs3ed, KPUTEPHl
MIPOBEJICHUS aHAIN3a;

BOCIIPHHUMATh, (POPMYITUPOBATh U IPE0OPA30BHIBATE CYKIACHUS: TIPEAB3ATHIC H OTPHUIIATEIBHBIC,
CAMHHUYHBIC, YaCTHBIC U 06H_II/IG, YCJIOBHBIC;
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BBISIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUNs B (paKkTax, JaHHBIX,
HAOJIIOJICHUSIX U YTBEP)KIACHUSIX, MpEAsiaraTb KPUTEPUU ISl BBISBICHHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUIL;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHMEM JIOTMKHA COXPAHEHUs, NEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIIOUEHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUU;

pa3dupath T0Ka3aTelbCTBA MATEMATUUYECKUX YTBEPKACHUHN (IIPsIMblE U MPOTHUBHBIE), IPOBOIUTH
CaMOCTOSITENILHO OOOCHOBaHHBIE [IOKA3aTelIbCTBA MAaTEeMAaTUYECKUX (DAKTOB, BBICTPAUBAThH
apryMeHTbl, MPHUBOJUTH TMPUMEPBI M  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyKJIeHus,

BbIOpaTh croco0 perieHus yueOHOW 3afauu (CpaBHHUBATh HECKOJBKO BAapHUAHTOB pEILCHUM,
BbIOMpPATh HaNOOJIee MOIXOAAIINE BAPHAHTHI C YIETOM, CAMOCTOSITENIEHO BBIJICIICHHBIX).

ba3oBble ucciaeaoBaTeIbCKUeE AeiicTBUSA :

UCIIONIb30BaTh B KA4eCTBE KCCIEAOBATEILCKOTO HWHCTPYMEHTA IMO3HAHUS, (HOPMYIHPOBATH
BOIPOCHI, (DUKCHUpOBaTH IPOTUBOpPEYHE, MPOOJIEMY, CaMOCTOSATEIBHO COXPaHATh HCKOE U
CyIleCTBYIOIIEe, POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE;

IIPOBECTH IO CAMOCTOSITCIIBHO COCTABJICHHOMY ILIaHY HEOOJIBIIOW 3KCIEPUMEHT, HEOOJbIIOEe
WCCJICIOBAHNE TIO0 YCTAaHOBIICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, 3aBHCHUMOCTH
00BEKTOB MEXTy COOOiA;

CaMOCTOSITENTLHO (POpPMYTHpPOBATHL OOOOIINCHHWS W BBIBOJIBI IO pPe3yjibTaTaM MPOBEAEHHOTO
HaOJII0JICHUS, KCCIICI0OBAHMS, OLICHUBATh JOCTOBEPHOCTH PE3YJIbTATOB, BHIBOJOB U 00OOIICHHIA;
CIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHUE IMPOIIECCa, a TAKXKE BBIIBUHYTH OOPHOY O €ro pa3BUTHU
B HOBBIX YCJIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh UM M30BITOUHOCTh MH(OPMALIMHU, JAHHBIX, PECYPCOB JJISl PELICHUS
3aJa4H;

BbIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIMIO PA3ITUYHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

BbIOpaTh (popMy npeacTaBieHUs UHGOPMALMK U WILTIOCTPUPOBATh pPelllaeMble 3aJjaul CXEMaMH,
JrarpaMMaMu, UHOM rpadukoi 1 uX KOMOUHAIMSIMU;

OLICHUTh HAJEKHOCTh MHQOpPMALMU IO KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIEM WU
c(OpMyYITMPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBIC TEXHOJOTUYIECCKUE JeicTBHUA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKAECHUS B COOTBETCTBHH C IMOJOKEHUSAMU M KPUTEPUSIMHU
o0IIeHus], SICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M ITHCBMEHHBIX
TEKCTaX, JaBaTb OOBSICHEHUS 10 XOAy peIIeHUs 3ajJady, KOMMEHTHPOBATH IOJy4YEHHBIN
pe3ynbTar;

B X0/ie 00CYKIIEHHs 3aJaBaTh BOMPOCHI MO CYHIECTBYIOIEH 00cyxaaeMoil Teme, mpoliemam,
pemraeMoii 3aj1a4e, BBICKa3bIBaTh MJCH, IIeJICHANPABICHHBIE TONCKOBBIE PELICHUS, COTTOCTABIIATH
CBOM MHEHHMS C OOCYXICHHSIMU JPYTUX YYaCTHHUKOB JMAOra, HAXOAWUTh AapryMEHTHl U
COIOCTAaBJISATh TIO3UIINH, B KOPPEKTHOH (popme hopMyHnpoBaTh pa3HOTTIACHS, CBOM BO3PAKEHHS;
BBICOTA  PE3yJIbTATOB  peIIeHHs  33Ja4yH, OSKCIEPUMEHTa, MCCIEOBAHUS, MPOEKTa,
CaMOCTOSATENILHO MPeICEeaTeNb sl TPEACTaBICHHS ¢ YIETOM 3a1a4 MPE3CHTANN U CHAPYKU;
NOHUMaTh W HCIOJb30BaTh NPEUMYILIECTBA KOMAHAHOM W HMHIUBUAYaTbHOW pabOTHl NpHU
pELIeHNN MaTeMaTHIeCKuX 3a71ad;

NPUHATH LIE€JTb COBMECTHOW JAEATENIbHOCTH, CIUIAHUPOBATh OPraHM3aldI0 COBMECTHOM paboTHI,
OIIPEAEINTh BHUIBI PAa0OOT, JOTOBapUBATHCS, OOCYXKIaTh MPOIECC M pe3yibTaTbl padoTHI,
00CyX/1aTh MHEHUS HECKOJIbKUX JTIOJICH;
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y4acTBOBaTh B TpyHNOBBIX (opmax paboTel (0OCykAeHUs, OOMEH MHEHMSMH, MO3TOBBIC
HITYpPMBbl U JAPYTHE), BBIMOJHATH CBOIO YacTh PaOOThI U KOOPAMHUPOBATH JEUCTBUS C JPYTHMMHU
YJieHAaMU KOMaH/bI, OLIEHUBaTh KayecTBO CBOETO BKJaJa B OOMIMH MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM KOJIJIEKTUBHBIM B3aUMOJICHCTBUEM.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC TEXHOJOTHIECKUE JeHCTBUS

CaMOOPFaHI/ISaHI/Iﬂ:

CaMoCTOATENIBHO COCTABUTh IJIaH, AITOPUTM PELICHUs 3a1a4M (WM €ro 4acTb), BBIOpATh CIIoco0
pelieHus: ¢ y4€TOM pealbHbIX PECYpPCOB U €CTECTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApPUAHTHI PEIICHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CﬂMOKOHTpOJ’Ib, SMOILMOHAIbHbII HHTEJJIEKT:

BIIAZICTh METOJAaMH CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoLecca U IOJNy4EHHs pe3yJbTaToB
pelIeHnss MaTeMaTUYECKOM 3a/1a4u;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPM BO3HMKHOBEHHMM 3aJlayd, BHECTH
KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, OOHAPYKEHHBIX OIINOOK,
BBISIBJICHHBIX BO3MOXKHOCTEH;

OLIEHUTh COOTBETCTBHME pE3yJibTaTa JEATEILHOCTH MOCTABJIEHHON L€ U YCIOBUSIM, OOBSICHUTD
NPUYMHY JTOCTHKEHUS WIN HEJIOCTH)KEHUS 1eJIU, HalTH OIMOKY, 1aTh OLEHKY TPUOOPETEHHOMY
OIIBITY.

IHNPEAMETHBIE PE3YJIBTATbBI

K okonuanuto oOyueHust B 8 Kiacce oOydaromuiicss noiay4aer cielyroliue MpeJMeTHbIe
PE3yJIbTATHI:

W3Bnekath W TpeoOpa3oBbIBaTh WH(GOPMAIHIO, TPEICTABICHHYIO B BHUAE TaOIMIL,
Juarpamm, rpaukoB, JaHHBIX O BBICOTE B BUE TaOJIMILl, AUAarpamMm, rpauKoB.

3anuch JaHHBIX C MOMOIIBIO CTATUCTUYECKUX IOKa3aTeseil: cpelHue U3MEpEeHus U Mepa
paccesiHus (pa3Max, TUCTIEPCHs U CTaHAAPTHOE OTKIOHEHHUE).

HaxonuTte meprogMYHOCTh YUCEN PE3YJIbTAaTOB W YaCTOTy COOBITHH, B TOM YHUCIE TIO
pe3yJibTaTaM U3MEPEHUI U Pe3yJIbTaTOB.

Haxoxnenne ciay4ailHbIX COOBITHI B OIIBITaX, BEPOSITHOCTH BEPOSTHOCTH DJIEMEHTAPHBIX
COOBITHI, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.

Hcnone3yiite rpapuueckue MOJENU: JEPEeBO CIy4alHOTO 3KCIEPUMEHTa, IharpaMMbl
DOlinepa, 4ucaoBas npsmasi.

OnepupoBaTh NOHATUSMHU: MHOXKECTBOM, MOJMHOXECTBOM, BBINOJHATH OINEpaluyd Haj
pacupeHusiMU: 00beIMHEHNE, TIepeceueHre, JONOTHEHNE, TEPEUUCIIATh JIEMEHThl MHOKECTBA,
IIPUMEHSATH CBOWCTBA MHOKECTBA.

Hcnonb3yiite rpaduueckoe MNpeJCTaBICHUE MHOXKECTBA U CBA3eH MEXIy HUMH IS
ONMCAaHMS MPOLECCOB U HANPABJICHHUM, B TOM YHCIE MPU PELICHUN 3a7a4 U3 APYIMX Hay4YHBIX
IIPEIMETOB U KYPCOB.

| Neo ypoka | Tema ypoka |
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I'naa I. Aareopaudeckue apoou (30 yacon)

1. OCHOBHBIE IOHSTHS

2. OCHOBHBIE TTOHSITHS

3. OcHOBHOE CBOMCTBO aredpandeckoi JpooH.

4. OcHOBHOE CBOMCTBO ajiredpandeckoi Jpoou.

5. OCHOBHOE CBOMCTBO aireOpandeckoi JpooH.

6. CrnoxeHHe ¥ BBIYUTAHUE alreOpandecKux Apooei ¢ OJuHAKOBBIMU
3HAMEHATEJSIMH

7. CrnosxeHue 1 BBIYMTAaHUE ANredpandeckux Apooeil ¢ 0IMHAKOBBIMU
3HAMEHATEJISIMU

8. CrnosxeHue 1 BBIYMTAaHUE aNredpandecKkux Apooeil ¢ 0IMHAKOBBIMU
3HAMEHATEJISIMU

0. CrnosxeHue 1 BBIYMTAaHUE alredpandecKkux Apooeii ¢ pasHbIMU
3HAMEHATEJSIMH.

10. CrnosxeHue 1 BRIYMTAaHUE aIreOpandecKkux Apooeii ¢ pasHbIMU
3HAMEHATEISIMH.

1. CrnosxeHue 1 BRIYMTaHUE areOpandecKux Apooeii ¢ pasHbIMU
3HAMEHATEJSIMH.

12. CrnoxeHue 1 BbIUNTaHUE alreOpandeckux Apooeii ¢ pa3HbIMU
3HAMEHATEJSIMH.

13. CrnoxeHue 1 BBIUNTaHUE alre0pandeckux Apooeii ¢ pa3HbIMU
3HAMEHATEJSIMH.

14. CrnoxeHne 1 BEIYUTaHUE alreOpandeckux Apooeii ¢ pa3HbIMU
3HAMEHATEISIMH.

15. Konmponvnasa paboma Nel no meme: «Cnoocenue u viuumarue
ancebpauieckux opooeuy

16. YMHOXEHUE U AelieHne anredpandeckux apooeit. Bozpenenne
anreOpandeckoi ApoOU B CTENCHb.

17. YMHOXKEHHUE U JIeTieHne anredpandeckux apooeit. Bo3senenne
anrebpandeckoi ApoOU B CTENICHb.

18. YMHOKEHHUE U JIeTieHne anreopandeckux apooeit. Bo3senenue
anreOpandeckoi ApoOU B CTETICHb.

19. YMHOKEHHUE U JIeTieHne anreopandeckux apooeit. Bo3senenue
anreOpanvecKom JIpoOU B CTCIICHbD.

20. [IpeoOpa3zoBaHKe pallMOHATBHBIX BRIPAKCHHIM.

21. [TpeoOpa3oBaHue palOHAILHBIX BRIPAKCHUH.

22. [TpeoOpa3oBaHre pallOHAIBHBIX BHIPAKEHHIA.

23. [IpeoOpa3oBaHue pallOHAIbHBIX BBIPAKEHHI.

24. [TpeoOpa3oBaHre paOHAIBHBIX BEIPAXKEHUIA.

25. IlepBbie npecTaBiICHUs O PENICHUN PAIIMOHAIBHBIX YPABHEHUH.

26. [TepBbie IPEICTABICHUS O PEIICHUN PAIIHOHATBHBIX YPABHCHU.

217. [TepBble IPEACTABICHUS O PEIICHUN PAIIMOHAIBHBIX YPABHEHU.

28. CreneHb ¢ OTpULIATENbHBIM IIOKa3aTeIEM

29. CreneHb ¢ OTPULIATENBHBIM TIOKa3aTelIeM

30. Konmponvnas paboma Ne2 no meme: «llpeobpazosanue payuonaivHulx
BbIPAICEHUILY
I'maBa V. UetblpexyroabHuku (15 1)

31. MHOroyroiapHuK. BeIyKIIblii MHOTOYTOJIBHUK

32. YeThIpexyroibHUK

33. [Tapannenorpamm
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34.

[Tpr3Haku napajiesiorpamma

35. [Ipu3Haku napaienorpamma

36. [Tpu3Haku napauiesorpaMma

37. Tpanenust

38. Tpanenus

39. [IpsIMOYTOJIBHUK

40. Pom6 u xBagpar

41. Pom06 u kBampar

42. OceBas U IICHTpaJIbHAs CHMMETPUHU

43. Pemenue 3aa4 no teme «MHOTOyTrOJIbHUKI

44. Pemenue 3aay no reme « MHOTOYTOJIbHUKHY

45. Konmponvnas paboma Ne3 no meme « HemwipexyeonoHuxuy
I'naa 1 [IpeacraB/ieHne JaHHBIX

46. Tabumipl. YnopsgounBaHue JaHHBIX U TOUCK MHGOPMAITIH.

47. [Toxcuersl ¥ BEIYUCIEHNUS B TaOIHIIAX.

48. CronbukoBbie quarpammbl. Kpyrossie AuarpaMmel.
I'naBa 2. OnucartesibHasi CTATHCTHKA.

49. Cpennee apudmerndeckoe. Meanana.

50. Haubonbiee u HauMeHblee 3HaueHus. Pazmax.
I'naBa 3. CayuaiiHasi ©BMEHYHBOCTb.

51. ITpumeps! ciayyailHONM W3MEHYMBOCTH. TOYHOCTH M MOIPEUTHOCTh
U3MEPEHUM.

52. TenaeHIMU U cily4ailHble OTKJIOHEHUS. HacTOThl 3HAUEHUI B MacCUBaxX
JTAHHBIX.

53. ['pynnupoBKa JaHHBIX U TUCTOTpaMMbl. BeiOopka.
I'naga I1. @yukmus y=Vx. CBoiicTBa KBaAPATHOr0 KOpHs (25
4acoB)

54. PammmonansHble uncia

55. PaimonanbHble yncna

56. [ToHsiTve KBaAPATHOTO KOPHSI M3 HEOTPULIATEIHHOTO YK CIa

57. [ToHsTHE KBaAPAaTHOTO KOPHS M3 HEOTPULIATEIIBHOTO YUCia

58. [loHsiTHE KBaAPATHOTO KOPHS M3 HEOTPULATEIHHOTO YKCTIa

59. WppanmoHaneHble Yncia

60. WppanmonanbHble ynciia

61. MHO0XECTBO NEHMCTBUTEIbHBIX YUCE

62. MHOKECTBO JIEWCTBUTEIIBHBIX YHCEI

63. DyHKIMA y=\/X, €e CBOMCTBA U rpaduk

64. DyHKIHS y=VX, ee CBOICTBA i rpaduK

65. CBoiicTBa KBaJIpaTHBIX KOPHEH

66. CBOICTBA KBAIPATHBIX KOPHEH

67. CBoiicTBa KBaJIpaTHBIX KOPHEH

68. CBOICTBA KBAJIPATHBIX KOPHEU

69. [TpeoOpazoBaHre BBIPAKCHHIA, COMEPIKANTUX OTICPAITUIO U3BIICUCHHUS
KBaJIPATHOT'O KOPHSI

70. [IpeoOpa3zoBanme BeIpaXEHUH, CONECPKAIINX OTIEPALIMIO U3BJICUCHUS
KBaJPAaTHOTO KOPHS

71. [IpeoOpazoBanme BhIpaXEHUH, CONEPKAIINX OTIEPAINIO U3BJICUCHUS
KBaJPAaTHOTO KOPHS

72. [IpeoOpazoBanme BhIpaXEHUH, CONEPKAIINX OTIEPAIMIO U3BJICUCHUS

KBaJPAaTHOTO KOPHS
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73. [TpeoOpazoBaHre BBIPpAKESHHIA, CONEPIKALINX OTICPAITUIO U3BIICYCHHUS
KBaJPAaTHOTO KOPHS

74. Monaynb IeMCTBUTEIIBHOTO YHCIa

75. Moaysib 1€MCTBUTEIBHOTO YHUCIa

76. MonyJib IE€MCTBUTEIBHOTO YUCIa

77. Mo 1yJib I€MCTBUTEIILHOTO YUCIA

= Koumponvnas paboma Ned4 no meme «Keaopamuvie kopHu»
I'naa V. Ilnomaap (15 4)

79. [ToHsTHE NIOIIAX MHOTOYTOJIbHUKA

80. [Tmonmaae npssMOyTroJibHUKA

81. [Tnomans napajenorpamma

82. [nomans napajuiesiorpaMma

83. [1nomane TpeyrojpHHUKa

84. [1nomane TpeyrojbHUKA

85. [Tmomaaes Tpaneuuu

86. [Inomane Tpaneuuu

87. Teopema [Iudaropa

88. Teopema [Iudaropa

89. Teopema [ludaropa

90. Teopema [Tudaropa

91. Pemenue 3amau mo teme «Ilmomaasy»

92. Pemenue 3amay mo teme «Ilnomaasy

93. Konmponvnas paboma Ne5 no meme «llnowaowvy
I'nasa 4. I'padbi.

94. I'padp1. Bepimunasr u pedbpa. CTeneHpb BEPIIMHBI.

95. [Tytu B rpade. CsizHbie rpadbl.
I'nasa S. Jlornyeckue yrBep:K/J1eHNsi M1 BbICKA3bIBAHUS.

96. YTBepKaeHus U BhICKa3biBaHUsl. OTpHUIlaHUE.

97. YcnoBHble yTBepkIeHHsI. OOpaTHbIE U PABHOCUJIbHBIE YTBEPIKICHHSL.
[Tpusnaku u cBoiicTBa. HeoO0X0oaMMble U TOCTATOYHBIC YCIOBHSI.
I'nmaBa 6. CiryyaiiHble ONIBITHI M CJIy4YaliHbIe COOBITHS.

98. [Tpumeps! cydaiiHBIX ONBITOB M CIIYYaHBIX COOBITHH.

99. BeposiTHOCTH 1 9acTOTHI COOBITHI. MOHETa 1 UrpajbHas KOCTh B
TEOPUHU BEPOSITHOCTE.

100. Kak y3HaTh BeposSATHOCTH COOBITHS. BeposTHOCTHAs 3amuTa
nH(}OpMaIMK OT ONTHOOK.

101. KonTponbras padota Ne6 o Teme «BeposTHOCT COOBITHIN
I'nasa IIl. Kpagparuunas ¢pynkuusa. OyHkuus (25 yaca)

102. DyHKIMS y=KX?, €€ CBOWCTBA M rpaduk

103. DyHKIMS y=KX?, €€ CBOWCTBA M rpaduk

104. DyHKIMS Y=KX?, €€ CBOWCTBA M rpaduk

105. DyHKIMS y=KX?, €€ CBOWCTBA M rpaduk

106. DyHKIUSA y=K/X, €€ CBOMCTBA U IrpaduK

107. DyHKIUS y=K/X, €€ CBOWCTBA U IpaduK

108. DyHKIHS Y=K/X, €€ CBOWCTBA M rpaduk

109. DyHKIMS Y=K/X, €€ CBOMCTBA U IpaduK

110. Konmponvnas paboma Ne7 no meme « @ynxyuu y=«x?, y=«/x ux

ceolicmea u 2paguxuy
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111. [TapannensHbIid epeHoc rpaduka GyHKIUHU (BIPaBo, BIEBO)

112. [TapamtensHbIil nepeHoc rpaduka GyHKIuKM (BIpaBo, BIEBO)

113. [TapamnensHeIil epeHoc rpaduka GyHKIUU (BIPaBO, BICBO)

114. [TapamtensHbIi epeHoc rpaduka GyHKIKM (BBEPX, BHH3)

115. [TapanienpHblil nepeHoc rpaduka GyHKIUU (BBEPX, BHU3)

116. [TapannenpHbIil epeHoc rpaduka GyHKIUU

117. [TapannensHbIi epeHoc rpaduka GyHKIUHA

118. [TapanmienpHbIid IepeHoc rpaduka QyHKIUU

119. [TapanensHbIi epeHoc rpaduka GyHKIUHA

120. DyHKIMs y=ax’+BX+c, ee CBOMCTBA U rpaduK

121. DyHKIMs y=ax’+BX+c, ee CBOMCTBA M rpadK

122. DyHKIMs y=ax’+BXx+c, ee CBOMCTBA U rpaduK

123. DynKuus y=ax’+BXx+c, ee CBONCTBA U rpaduK

124. I'padpuaeckoe pernieHne KBaJpaTHLIX YPaBHEHUI

125. ['paduueckoe penieHrne KBaApaTHbIX YPaBHEHUH

126. Koumponvnas paboma Ne§ no meme «Keadpamuunas ¢pynxyusy
I'a.VI. [logoOHbIe TpeyrojbHukH (9 u)

127. [TponopuroHabHble 0Tpe3ku. OnpeneneHrne NoJ00HBIX TPEYTroJIbHUKOB

128. Onpenenenne mogoOHBIX TPEYTOJILHUKOB

129. [TepBbii TpU3HAK TIOI00MS TPEYTOJIBHUKOB

130. [TepBbIit mpU3HAK MOA00US TPEYTOJIHPHUKOB

131. Bropoii npu3Hak 1moo0usi TpeyroIbHUKOB

132. Bropoii npu3Hak mogo0usi TpeyroJibHUKOB

133. Tpetuit npu3HaK M0J00US TPEYTOJILHUKOB

134. Pemenwne 3a1a4 Ha MPU3HAKU 1T0100US TPEYTOIHHUKOB.

135. Konmponvnas paboma Ne9 no meme «I1o0obHble mpey2oibHUKUY
I'masa 7. MHoxkecTBA.

136. MHO0€eCTBO, MOAMHOKECTBO, TPUMEPHI MHOMKECTB.

137. Omnepanuy HaJ MHOKecTBamMu. Jlnarpammel Ditiepa.
I'naBa 8. MaremaTuyeckoe ONMCaHUe CJOYYaHBIX BeJIMYHH.

138. Ciry4aiiHbIe ONIBITHI ¥ DJIEMEHTAPHBIE COOBITHS.

139. BeposiTHOCTH 371eMeHTapHbBIX COOBITHI. PaBHOBO3MOKHBIE
AJIEMEHTApHBIE COOBITHSI.

140. braronpusTcTBYIONIHE SJIEMEHTAPHBIC COOBITHSI.

141. BeposiTHOCTH COOBITHIA.

142. ONBITHI ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU.

143. Cayuaiiablii BBIOOD.
I'nasa IV. KBagparnbie ypaBHenus (23 yaca)

144. OCHOBHBIE TTOHSITHSI

145. OCHOBHBIE IOHSTHS

146. @opMyJIbl KOPHEN KBAJIPATHBIX YPABHEHUHI

147. PopmyJibl KOPHEW KBAJIPATHBIX YPABHEHUI

148. @opMyIbl KOPHEN KBAIPATHBIX YPABHEHUHI

149. PaunoHanpHble YpaBHEHHSI

150. ParmonanpHble ypaBHEHUS

151. PannonanbpHble ypaBHEHHUS

152. ParmonanbpHbIe ypaBHEHUS

153. PanmonanpHble ypaBHEHUS

154. PanmonansHbie ypaBHEHUS KaK MAaTEMAaTHYECKUE MOJIENN PEATbHBIX

CUTYaINI
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155.

PaI_[I/IOHaJIBHI:Ie ypaBHeHI/ISI KakK MaTeéMaTHU4YC€CKHUEC MOACIN peaJII:HBIX
CUTYaIIMI

156. PanmonanpHble ypaBHEHUS KAaK MATEMATHUECKUE MOJIETH PEAIbHBIX
CUTYaIIMI

157. PanmonanbsHbIe ypaBHEHHS KaK MATEMAaTUYECKUE MOJIETN PEATTBHBIX
CUTYaIINI

158. Enre omHa hopMyIra KOpHEH KBaJIpaTHOTO YPAaBHEHUS

159. Eme onHa dhopMyna KopHel KBaIpaTHOTO YPaBHEHUS

160. Teopema Buera. PaznokeHne KBaipaTHOTO TPEXWICHA HA JTUHEHHBIE
MHOKHUTENN

161. Teopema Buera. Paznokenue kBajpaTHOTO TpEXUieHa HA JTUHECUHBIC
MHOKHUTEIN

162. Teopema Buera. Paznoxenue kBapaTHOro TpEXUieHa Ha JTUHECUHbBIC
MHOXKHUTEJIN

163. WppanmoHanbHble YpaBHEHUS

164. WppanmoHanabHble ypaBHEHUS

165. HppaunoHanbHble YpaBHEHUS

166. Konmponvnas paboma Nel() no meme «Keaopammuule ypasrenus»
I'naBa VI. [logo6Hble TpeyrojibHuKku (8 1)

167. CpenHsisi TMHUS TPEYTroJIbHUKA

168. CpenHsis TMHMS TPEYTOJIbHUKA

169. [TpornoplinoHaIbHBIE OTPE3KH B MPSIMOYTOIBHOM TPEYTOJIbHUKE

170. [IponopumoHaJIbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE

171. [TpakTHYeckue MPUIOKEHUS MOA00Hs TPEYTOIbHUKOB

172. CuHyC, KOCMHYC U TaHT€HC OCTPOIO yIJjia IpsiMOYTOJIbHOTO
TPEYroJIbHUKA

173. 3HayeHus CUHyca, KOCUHYca U TanreHca Jis yrios 300, 450, 600

174. Koumponvnas paboma Nel 1 no meme «lIpumenenue nooobus
Mpey2oIbHUKO8 K O0KA3AMeNbCMaEy meopem U peueHuro 3a0ayy
I'naBa 9. PacceuBanue JaHHBIX.

175. PaccenBanue 4YnCI0BBIX TAHHBIX U OTKJIOHECHMUS.

176. Jlucniepcust urcioBoro Habopa.
I'nasa 10. /lepeBbsi.

177. JepeBbsi. JlepeBo Ci1ydailHOr0 SKCIEPUMEHTA.

178. JepeBbsi. [lepeBo ciy4aiiHOTO 3KCIEpUMEHTA.
I'naBa 11. MatemaTnyeckue paccy:kKaeHusl.

179. Jlornueckue COr3bl «M» U KHATIN.
I'naBa 12. Onepauuu HaJ CJAY4YaliHLIMH BeJIHYHUHAMU.

180. Ornpezenenne ciry4aifHOro coObITHs. B3anMHO TTPOTUBOIIOIOKHEIE
CIIy4YaiHbIC COOBITHS.

181. OO0BbeAMHEHUE U TIEpEeCceUeHNEe COOBITHH.

182. OO0bBeIMHEHNE U MTepeceueHUE COOBITHH.

183. dopmyJia CI0KEHUsI BEPOSTHOCTEH.

184. Pemenue 3a1a4 ¢ TOMOIIBI0 KOOPAMHATHOM MPSMOM.
I'naBa V. HepaBenctBa (17 yacoB)

185. CBOICTBA YHUCJIOBBIX HEPABEHCTB

186. CBolicTBa YKCIIOBBIX HEPABEHCTB

187. CBOICTBA YHCIIOBBIX HEPABCHCTB

188. HccnenoBanne GyHKIMA HAa MOHOTOHHOCTh

189. HccnenoBanue QyHKIM HA MOHOTOHHOCTb
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190. HccnenoBanue QyHKIM HA MOHOTOHHOCTb

191. Pelienue TMHENHBIX HEPABEHCTB

192. PemieHne TMHENHBIX HEPABEHCTB

193. Penienne KBaJpaTHBIX HEPABEHCTB

194. Pemenne kBagpaTHBIX HEPABEHCTB

195. PelieHre KBaJpaTHBIX HEPABEHCTB

196. Pemienue kBagpaTHBIX HEPABEHCTB

197. Pelienue KBaJpaTHBIX HEPABEHCTB

198. [Tpubnm>xeHHbIe 3HAUEHUS IeHCTBUTENIBHBIX YHCEl, IOIPEIIHOCTh
npuOIMKEHNUS, TPUOIIKEHUE IO HEJIOCTATKY M M30BITKY

199. [TpubmkeHHbIe 3HAUCHUS ACUCTBUTEIBHBIX YUCEI, TOTPELITHOCTh
PHUOJIVDKEHUS, TPUOJIIKEHUE 110 HETIOCTATKY U U30BITKY

200. CranaapTHBIM BUJ YUCiIa

201. Konmponvnas paboma Nel2 no meme «Hepasencmesay
I'maa VII. Oxkpyxuocth (17 9)

202. B3anmHoe pacnosioskeHre npsiMor U OKPYKHOCTH

203. KacarenbHast K OKpY>KHOCTH

204. KacarenbHas K OKpY>KHOCTH

205. I'panycHas mepa nyru okpykHOCTH. LleHTpanbHbIi yro

206. ['pagycHas Mmepa 1yrv OKpY>KHOCTH.

207. Teopema 0 BIMCAaHHOM YTJIE

208. Teopema 0 BIIHUCAHHOM yTJIe

209. Pemenue 3aay no reme: «LleHTpanbHble U BOMCAHHBIE YIJIBD)

210. Pemenue 3anau no teme: «lleHTpanbHble M BOMCAHHBIE YIIIBD)

211. CBoiicTBa OUCCEKTPUCHI YTIIa U CEPETUHHOTO MEPIEHIUKYJIISPA K
OTpE3KY

212. Teopema 0 nepece4eHnH BHICOT TPEYTOJIbHUKA

213. Brnucannasi OKpyKHOCTb

214. BnucanHas OKpy»KHOCTb

215. OnucaHHasi OKPYKHOCTb

216. Pemenue 3amay o reme: «Brimcannasi v onvcaHHasi OKPY>KHOCTHY

217. Pemenne 3amau mo Teme: «BrnucanHas ¥ onucaHHasi OKPY>KHOCTH

218. Konmponvnas paboma Nel3 no meme « Oxkpysrchocmovy
I'maBa 13. Yc/jioBHasi BEPOSATHOCTh U HE3aBUCHMBbIE COOBITHSI.

219. YcnoBHasi BEPOSITHOCTh U MPABUIIO YMHOXKEHUSI BEPOSITHOCTEM.

220. JlepeBo ciry4aifHOTO OmbITA.

221. HezaBucumeble cOOBITHS.

222, KonTponbHas paboTa mo Teme «BeposSTHOCTh He3aBHCHMBIX COOBITHIN.

Obo6mawuiee nopropenne (16 yacon)

223. AnreOpandeckue 1poou

224. AunreOpanyeckue J1poou

225. DyHKIMA y=\/X

226. Pemenue nppallnoOHaIbHBIX YpaBHEHUI

227. KBanparuunasi GyHKIHS

228. OyHKIMS y=K/X

229. KBagparHble ypaBHEHHsI

230. KBanpaTHbie ypaBHEHUS

231. Pemenue kBaapatHeiX ypaBHeHud. Teopema Buera

232. Perienue TMHENHBIX HEPABEHCTB

233. Pemenne kBapaTHBIX HEPABEHCTB
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234.

Pelienune kBagpaTHbIX HEPABEHCTB

235. [Tpocreiimme KOMOMHATOPHBIC U BEPOSITHOCTHBIC 3a/1a41
236. [Tpocreiire KOMOMHATOPHBIE U BEPOSITHOCTHBIE 3a7auu
237. Hmoeosas konmponvras paboma 14

238. KomrmiekcHOe MOBTOpEeHHE Kypca aareOpsl 3a 8 Kiace
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