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HJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA YYEBHOI'O KVPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUW A

JIMYHOCTHBIE PE3YJIBTATbBI
1) rpaskIaHCKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh ~ TPAKIAAHCKON MO3UIMM  OOYyYalomlerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBIE€HUH, MpoLEAyp TpakJaHCKOIro oOIecTBa
(BBIOOpHI, OMPOCHI M JPYroe), yMEHHWE B3aMMOJECWCTBOBATH C COLMAIbHBIMM WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMSIMH U Ha3HAYECHUEM;

2) NAaTPUOTHIECCKOI'O BOCIIMTAHUSA

c(OpPMUPOBAHHOCTh POCCUMCKON I'pakIaHCKON MJIEHTUYHOCTH, YBOXKEHUS K MPOILIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHUKEHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCUMCKOM MAaTEeMaTUYECKOM IIKOJbI, UCMOJb30BAHUE ITHUX JIOCTHKEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHWE JYXOBHBIX  IICHHOCTEH  pOCCHHCKOrO  Hapona, Cc(hOPMHPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM
JTOCTYDKEHUH HAyKW W JICATEIIBHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKIIAJa B TIOCTPOCHUE
YCTOMYHMBOTO OYAYIIETo;

4) 3CTeTHYECKOr0 BOCITUTAHMS:

OCTETUYCCKOC OTHOIICHUE K MUPY, BKIIFOYAsSA 3CTCTUKY MaTEMaTHYCCKUX SaKOHOMepHOCTCﬁ,
O6’BCKTOB, 3a1a4, peHICHHfI, paccync/:[eHHﬁ, BOCIIPUUMYHMUBOCTE K MAaTEMaTH4YCCKHUM acCIICKTaM
Pa3IMYHBIX BUAOB UCKYCCTBA,

5) pu3HuecKoro BOCIIUTAHUS:

C(I)OpMI/IpOBaHHOCTB YMCHUA NPUMCHATHL MATCMATUYCCKHUEC 3HAHUS B UHTCPCCAX 30POBOI'O
1 0e30I1aCHOTO 06pa3a JKU3HH, OTBCTCTBCHHOC OTHOIICHHUEC K CBOCMY 310pPOBBIO (S,Z[OpOBOG
IIMTAHHUC, C6aHaHCHp0BaHHBIﬁ PEKHUM 3aHATHH U OTAbIXa, pCryjsipHas (1)I/I3I/I‘ICCK8.${ aKTI/IBHOCTB),
(1)I/ISI/ILICCKOC COBCPUICHCTBOBAHMC IIPU 3aHATHAX CHOpTI/IBHO'OSﬂOpOBHTeHBHOﬁ ACATCIBbHOCTBIO,

6) TPya10BOr0 BOCIIMTAHHUSI:

TOTOBHOCTh K TPYHAY, OCO3HAHUE LIEHHOCTU TPYIOJIIO0US, HHTEpEC K Pa3lIuyHbIM chepam
npodeccHoHaNbHON NesSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOP Oyaymiel mnpodeccur U peaTu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPAKTUYECKUX 3a7a4 MaTeMaTHIeCKON HalpaBlIeHHOCTH;

7) KOJIOrHYeCcKOr0 BOCIIMTAHMA:



C(OPMHUPOBAHHOCTh  HKOJIOTHYECKOW KYJIbTYpbl, HNOHHMAHHE BIHMSIHHUA COLMAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHON M COLMAIBHOM Cpelibl, OCO3HAHUE
rJ100aJIbHOTO XapaKTepa 3KOJIOTMYECKHUX MPOOIIeM, OpHEHTAINS Ha TPUMEHEHHE MaTEMAaTHIECKUX
3HAHUM 1S pellieHns 3a1a4 B 00J1aCTH OKpY’KaroLIE cpeibl, IIIaHHPOBAHHUE MIOCTYIIKOB U OLIEHKU
UX BO3MOYKHBIX MOCJEICTBUI I OKPYKAIOILEN CPEJIbL;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOIIECTBEHHOUN NMPAaKTHUKH, MOHWMAHHE MAaTEMaTHYecKOW HayKH Kak chepbl
YEJI0BEYECKOUN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul PAa3BUTHs LIMBUIM3ALINN,
OBJIAJICHUE S3BIKOM MATEMAaTUKN U MaTEMaTHYECKOM KYJIbTYPOU KaK CPEJICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILECTBJISTh IIPOECKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U

B TpYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI
IMo3naBaTeibHBIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS
Ba3oBrble Jjorndyeckue aeiicTBud:

BBISIBIISIT U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTUYeCKUX OOBEKTOB,
MOHATHM, OTHOIIEHMH MEXAy TOHATUAMHU, (QOPMYIUPOBATH ONpEAENeHUs TOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK Kiaccu(UKAlMU, OCHOBAaHUSA JUIsl 000OLIeHUs U
CPaBHEHUs, KPUTEPUHU IPOBOIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATH M MPEoOpa3oBbIBATh CYKICHHS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOpEUHs B (akTax,
JNAHHBIX, HAOMIOACHUAX W  YTBEPXKICHMSIX, TMpeajaratb KpPUTEPUH JJIs  BBISBICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUMH;

ACIaTb BBIBOABI C MCIIOJIB30BAHHMEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX W HWHAYKTHBHBIX
YMO3aKJ'IIO‘{eHI/If/'I, YMOSaKJ'II-O‘leHI/Iﬁ 10 aHAJIOT'uH,

MIPOBOJIUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMATUUECKHUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBaTh AaPTryMEHTAIMIO, TPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BBHIBOJIBI,

BBIOHMpATh coco0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BBIOMpATh HanboJIee MOIXOSIINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBate/LCKHe AeliCTBUA:

UCIOJIb30BaTh BOMPOCH! KaK MCCIeI0BAaTEIbCKUI HHCTPYMEHT MO3HaHUs, (opMyIrpoBaTh
BONPOCHI, (PUKCHpYIOIME NPOTHBOpEYHE, NpoOIeMy, YyCTaHAaBIMBaTh HCKOMOE U JAaHHOE,
(bopMUpPOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UIUI0, MHEHHE;

IpoBOAUTE  CAMOCTOSATCIIBHO CHJIaHI/IPOBaHHHﬁ OKCIICPUMCHT, HUCCIICAOBAHUC  IIO
YCTAHOBJICHHUIO 0COOCHHOCTEH MAaTEeMaTHYECKOTO O6’BCKTa, SIBJICHUSI, TPOLECCCA, BBIABJIICHUIO
3aBUCHUMOCTEN MCKIAY 06T>CI(T8.MI/I, SABJICHUSAMHU, ITPOLCCCAMU;



CaMOCTOSTEIILHO (POPMYIUPOBATH 000OIIECHHS U BBIBOJIBI [0 Pe3yjibTaTaM MPOBEAEHHOTO
HAOJIFO/ICHUS, UCCIICIOBAHUS, OLICHUBATD JOCTOBEPHOCTD MOJIYUYCHHBIX PE3YJIbTATOB, BBIBOJOB U
000011IEeHHI;

MMPOTHO3UPOBATH BO3MOIKHOC Pa3BUTUC MPOLCCCA, a TAKIKC BbLABUTATH MPCAIIOJOXKCHUA O
€TI0 pa3BUTUHU B HOBLIX YCIIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISIBIIAITh Ie(DUIINTHI HHOOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIUISI OTBETA HA BOMPOC M IS
pELICHUS 3a1a4H;

BBIOMpATh HMHPOpPMAIMI0 M3 HMCTOYHUKOB  Ppa3IMYHBIX THUIIOB, aHAJIM3UpPOBATh,
CHUCTEeMATHU3UpPOBaTh W MHTEPHPETUPOBATH MH(GOPMALMIO pPA3NIUYHBIX BHUJIOB U  (opm
MIPEACTABIICHUS;

CTPYKTYpUPOBATh HHPOPMAIIUIO, IPEACTABIATh €€ B pa3IMUHbIX (OopMax, WITIOCTPUPOBATh
rpaduyecku;

OIICHMBAaTh HAAEKHOCTh MHPOpPMAIMM IO CaMOCTOSITEIBHO  CHOPMYIHUPOBAHHBIM
KPUTEPUSIM.

KomMMyHMKaTHBHbIE YHUBEpPCaJbHbIE y4eOHblIe N1eiCTBUSA
OO0wmenne:

BOCIIpUHUMATb H q)OpMYJII/IPOBaTB CYXXACHHA B COOTBCTCTBHU C YCIOBHUAMU U LECISAMU
06H_IGHI/IH, SICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX W IMTHMCbMCHHBIX
TEKCTaX, JaBaTh IIOACHCHUA 110 XO4Yy PCIICHUA 3ala4i, KOMMCHTUPOBATH HOJIy‘{eHHI)II;'I PE3YIbTAT,

B X0Jie¢ OOCYXJIEHUSI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbI, MPOOJIEMBI,
pelaeMoit 3ajauu, BBICKAa3bIBaTh WJCH, HAllEJICHHbIE Ha MOWCK PEIICHHUS, COMOCTABIATH CBOU
CYXJCHUS C CY)KICHHSIMH OPYTUX YYaCTHUKOB JAuajora, oOHapyXHBaTh pa3jiHuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

MPEJCTaBIATh PE3YIbTaThl PEUICHUS 3aJa4H, SKCIIEPUMEHTA, HCCIEIOBAaHUS, TPOCKTa,
CaMOCTOSITEIILHO BBIOUPATh (POPMAT BBICTYILICHHSI C YUETOM 337124 MMPE3CHTAIMH U 0COOCHHOCTEH
ayJMTOPHUH.
PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS

Camoopranm3anus:

COCTaBIIAATh IJIaH, alNTOPUTM pEIICHUs 3a/Jadyd, BBIOMPATh CMOCOO pemeHus ¢ y4&ToM
HUMEIOIIUXCS PEeCypCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATh U KOPPEKTUPOBATH

BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaIINH.

CﬁMOKOHTpOJ’Ib, 3MOLHOHAJIbHBIA HHTEJJIEKT:



BJIaJICTh HaBbIKAMU TIO3HABATEIILHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUN U
MBICJIUTEBHBIX IIPOIECCOB, UX PE3YJIbTATOB, BIAJETh CII0OCO0AMH CAMOIIPOBEPKHU, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa PELICHU MATEMAaTUYECKOU 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTIYT BO3HMKHYTH IIPU DPCIICHWM 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, AAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJbTaTa LU U YCIOBUAM, OOBSICHATH MPUYHHBI IOCTHKCHUS
WIA HEIOCTIKEHHsI Ppe3yJabTaTOB JEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OIEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHAA AeATEeIbHOCTD:

MIOHMMAaTh U MCIOJIb30BaTh MPEUMYILECTBA KOMaHAHON M MHAWBHYaJbHON paboThl mpu
peIICcHNN y‘IC6HI:vIX 3aaa4, IMPHUHUMATb MLCJIb COBMECTHOU ACATCIIBHOCTHU, IIJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM PabOTHI, pacmpenessTh BHABI padOT, TOTOBapUBATHCS, 00CYXKIATh
MIPOIIECC B Pe3ybTaT paboThl, 0000IIaTh MHEHHUS HECKOIBKHX JTOJICH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboTel (0O0CyXJeHus, 0OMEH MHEHHH, «MO3rOBbIE
LITYPMbD» ¥ UHBIE), BBIOIHITH CBOIO YaCTh pab0OTh U KOOPAMHUPOBATH CBOU AEUCTBUS C APYTUMU
YJieHaMUd KOMaHJbl, OIICHMBATh KAayeCTBO CBOETO BKJIa/Ja B OOIIMN MPOAYKT MO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 kJjacce oOyJarOmIMICS TOJYYHUT CICAYIOIINE IPEIMETHBIC
pe3ynbTaThl MO OTIACIBHBIM TeMaM pabodeil mporpamMmbl yueOHOTo Kypca «AnreOpa M Havala
MaTeMaTHYeCKOrO aHAIH3a»:

Yucia 1 BLIYUCTICHUSA:
CBOOOJIHO OTICPUPOBATH MOHATHUSIMH: PAIMOHATIBLHOE YHCIIO, OECKOHEUHAs MEepUOoarIecKas
IpoOb, MPOIEHTHI, UPPANMOHAIBHOE YHCIIO, MHOKECTBA PAlMOHAIBHBIX WU JACHCTBUTEIBHBIX

qucel, MOAYyJib JIEHCTBUTEIILHOTO qucia,

MPUMEHSTH APOOU U MPOLICHTHI AJISl PEIIeHUs MPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciien
3HAHUN U PeaTbHON KU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, MpaBUJa OKPYIJIEHUS, NMPUKHIKY U OLEHKY
pe3yibTata BRIYMCICHUH;

CBO6OI[HO OonepupoBaTh IMOHATHEM: CTCICHL C MHCJIBIM IIOKAa3aTCJIEM, HCIIOJb30BATh
MOAXO JAIITYTO (bOpMy 3allUCH JIEMCTBUTEIBHBIX YMCENl IS peUICHUs TPAKTUYCCKUX 3aad U
MMPpCACTaBJICHUS NaAHHDBIX;

CBO60,Z[HO ONICpUPOBATH NOHATUCM: apI/I(I)MCTI/I‘-IGCKI/Iﬁ KOpPCHb HaTypaHLHOﬁ CTCIICHU,

CBO60,Z[HO ONICPpUPOBATH NOHATUCM: CTCTICHDb C PAlIMOHAJIbHBIM IMOKAa3aTCIICM;



CBOGOZ[HO ONICpUPOBATh TOHATUAMMU: JIOI‘apI/I(i)M qucia, ACCATUYHBIC W HATypaJbHBIC
norapuMmsl;

cBOOOJTHO OTIEpUPOBATH MOHATHAMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC YHCIIOBOTO
apryMeHTa;

OIIEPUPOBATH NTOHATUAMHU: APKCUHYC, APKKOCHHYC Y aPKTAHI'€HC YHUCIIOBOTO apryMeHTa.
YpaBHeHUs M HEPABEHCTBA:

CBO6OI[HO OIICPpUPOBATH MNOHATHUAMU: TOXKIACCTBO, YPAaBHCHUEC, HCPABCHCTBO, PABHOCUJIbHBIC
YpaBHCHUA U YPaBHCHUA-CIICACTBUA, PABHOCUJIbHBIC HCPABCHCTBA,

MNPUMCHATL Pa3JIMYHbIC MCTOJbI PCHICHUA paluOHAJIbBHBIX W I[pO6HO -palOHaJIbHBIX
ypaBHCHI/II\/'I, MNPUMCHSATH MCTOA MHTCPBAJIOB JIJI PCIICHUA HEPABCHCTB,

CBO60)IHO ONCprUpOBaTh MNOHATUAMU: MHOTIOUICH OT O}lHOfI nepeMeHHoﬁ, MHOTOYJIEH C
ICJIbIMU KOS(b(bI/IHI/IeHTaMI/I, KOPHU MHOT'OYICHA, IPUMECHATD JCJICHUC MHOTIOYJICHAa HA MHOT'OYJICH
¢ ocTaTtkoMm, Teopemy besy u reopemy Bueta st pemienus 3aaay;

CBOOOJIHO OINEpUPOBATh TOHATHSMHU: CHCTEMa JIMHEHWHBIX ypaBHEHHWM, MaTpHIIa,
ONPENCUTENb MATPULIBI 2 X2 WU €ro TEOMETPUYECKHM CMBICI, HCIOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 sl BBIYACICHUSI €r0 3HAYCHUS, MPUMEHSTh ONPEICTUTENN I PEIICHUS
CUCTEMBI JIMHEHHBIX YpPAaBHEHHWH, MOJEINPOBATh PEANBbHBIE CHUTYAllMM C MOMOIIBK) CHUCTEMBI
JIMHEWHBIX YPaBHEHMM, MCCIENI0BATh TIOCTPOCHHBIE MOJEIM C TIOMOIIBIO MATpUIl H
OIIPEIETUTENEN, HHTEPIPETUPOBATH IMOJTYYEHHBIN pPe3yabTaT;

HCIIOJIb30BaTh CBOMCTBA ICUCTBUI C KOPHSIMH JIJIsl IPe0Opa30BaHUsI BRIPAKCHUI;

BBIIIOJIHATL  IIPCO 6pa3OBaHI/I$I YU CJIOBBIX BBIpa)KGHPIﬁ, coacpxKamunx CTCIICHHU C
palOHaJIbHBIM IMOKA3aTCJIEM;

WCIOJIb30BaTh  CBOiicTBa Jjorapu@moB Ui  mpeoOpa3oBaHus — JorapupMuyueckux
BBIPAKCHUI;

CBO6OI[HO OIICPHUPOBATH HOHATHUAMU: HppalrOHAJIbHBIC, II0Ka3aTCJIbHBIC u
JIOFapI/I(bMI/I‘ICCKI/Ie YpaBHCHUS, HAXOJUTh UX PCLICHHUA C NMOMOIIBIO PABHOCHUJIBHBIX IEPCXOI0B
HJIN OCYUICCTBJIASA IMIPOBEPKY KOpHCfI;

IIPpUMCHATDH OCHOBHBIC TPUTOHOMECTPUYCCKHUC (I)OpMy'J'ILI JJIA Hp606p330BaHI/IH
TPUTOHOMCECTPHYCCKUX Bpra)I(eHHﬁ;

CBO6OI[HO ONepUpoOBaTh TIOHATUCM: TPUTOHOMCTPHUYCCKOC YPABHCHUC, J[IPUMCHATH
HeO6XOI[I/IMBIe (bOpMy.]'IBI AT peHICHUA OCHOBHBIX TUIIOB TPUTOHOMCTPUYCCKUX ypaBHeHHﬁ;

MOICIUPOBATh PCAJIbHBIC CUTyallUM Ha SA3BIKC anre6pL1, COCTAaBJISITb  BbIPAKCHU,
YpaBHCHHA, HCPABCHCTBA II0 YCJIOBHUKO 3aJjd4u, MHCCICHOBATb IIOCTPOCHHBIC MOJCIIN C

HCIIOJIb30BAHUEM aIlliapaTta anre6pbl.

DyHKUUHN U TPaQUKH:



cBOOOJTHO OMEpUPOBATh MOHATHIMHU: (QYHKIHS, CHOCOOBI 3a1aHus (YHKLIUH, B3aUMHO
oOparHble (QYHKIMH, KOMIO3UIMS (YyHKUMH, rpaduK (QYHKIUH, BBIIOJHATH 3JIEMEHTapHbIE
npeoOpa3oBaHus Tpa@uKoB QyHKIUH;

cBOOOJTHO ONEepUpOBaTh MOHATUAMHU: O0JACTh ONPEAETCHHUS M MHOXKECTBO 3HAYCHUU
GbyHKIMY, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

cBOOOJTHO OMEpPHPOBATH MOHATHAMH: YETHBIE W HEUYETHBIE (DYHKIHMH, MEPUOTUICCKUE
(GyHKIMH, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCUMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIee U HAUMEHbIIIEe 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATUSIMM: CTENEHHas (YHKUUS C HaTypaJllbHbIM U II€JIbIM
rokasareseM, rpaduk CTENEeHHON (YHKIMM C HaTypaJlbHbIM U ILIEJBIM TOKa3aTelieM, rpaux
KOPHS N-0i CTeNeHH KakK (PyHKIIMM 0OpaTHOM CTENEHM C HAaTypallbHbIM MOKa3aTeleM;

OTepUpOBaTh MOHATUSAMU: JMHEWHas, KBaJpaTH4Has M ApoOHO-IMHEWHHas (yHKIuUH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIeI0BaHUE U TOCTPOEHHUE UX IPAPUKOB;

CBOOOJHO ONEpUPOBATh MOHATUSMU: TMOKa3zaTelbHass U jorapudmuyeckas QyHKIUU, UX
CBOMCTBa U IrpapUKH, UCIOJIL30BATh UX I'PaUKH JUIS pEIICHNs ypaBHEHUM;

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OINpeiesieHue
TPUTOHOMETPUYECKUX (PYHKIIHI YHUCIOBOTO apryMEeHTa;

MCIO0JIb30BaTh Tpaduku (YHKUMH Ui HUCCIEIOBaHMS MPOLIECCOB U 3aBHUCUMOCTEH MpH
pElIeHUH 3a/a4 U3 JPYrux y4eOHbIX MPEeIMETOB U PeabHOW KW3HHU, BbIpaxaTbh (opMyiaamMu
3aBUCHUMOCTHU MEX]ly BeJIMUYNHAMU;

Hauana MmaTeMaTH4eCKOIo aHAJIHU3a:

CBO60,Z[HO OIICPHUPOBATL TIOHATUAMMU: apI/I(i)MeTI/ILIeCKaH U TCOMCTPHYCCKas IIPOrpeccus,
OECKOHEYHO Y6BIBaIOHIaH reoMEeTpruydcCKas 1mporpeccus, JIMHEUHBIA U SKCHOHCHHI/IaJ'IBHHﬁ POCT,
(bopMyna CJIOKHBIX IIPOUCHTOB, UMETH IIPEACTABIICHUC O KOHCTAHTC;

HCII0JIB30BaTh IMPOrpeCCUr i pCHICHUS PEAJIbHBIX 3aJlad IIPUKIIaJJHOI'O XapaKTepa,

CBO6OI[HO OIICPHUPOBATDH HNOHATHUAMU: IIOCJICAOBATCIBHOCTD, CII0COOBI 3aJaHus
HOCHCHOB&TCHLHOCTCﬁ, MOHOTOHHBIC U OI'PaHUYCHHBIC ITOCJICA0BATCIIbHOCTHU, IOHUMATh OCHOBBI

3apPOXKIACHUA MAaTCMATHYCCKOI'O aHAJIM3a KaK aHaJIin3a OECKOHEYHO MaJIbIX,

CBOOOJHO ONEpPHPOBATHh MOHATUSMU: HETPEPBHIBHBIE (YHKIIMU, TOYKH pa3pbiBa Tpaduka
(GyHKIMHU, aCUMOTOTHI Tpaduka GyHKINHU;

cBOOOJIHO OMepUpOBaTh MOHATHEM: (YHKIUS, HENpepblBHAas Ha OTpe3Ke, MPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIMH [UIs pelIeHus 3a1a4;

CcBOOOJIHO OmepupoBaTh TMOHATHSAMM: TepBas W BTOpas MPOU3BOJHBIE (DYHKIMH,
KacaTenbHast K rpaduky QyHKINY;

BBIUUCIIATH POU3BOHbBIE CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMIO3HUIIMYU IBYX (DYHKIIHH,
3HATh MPOU3BO/IHbIE ATIEMEHTAPHBIX (DYHKIIMIA;



UCIOJIb30BATh TEOMETPUUYECKUH U (PU3NIECKUN CMBICI TPOU3BOIHON ISl pEIICHUS 3a/1a4.
MHoKecTBa M JIOTHKA:
cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HaJl MHOKECTBAMH;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIlllapar i ONMCAHUS PEAJIBbHBIX IIPOLIECCOB U
SIBIICHUH, TIPY PELLIEHUH 3a/1a4 U3 APYrUX Y4eOHBIX IIPEIMETOB;

CBOOOZHO OIEPUPOBATh MOHATHSAMHU: OIpPEJeNICHHEe, TEeOopeMa, YpaBHEHHE-CJIEICTBUE,
CBOICTBO MAaT€MaTU4YeCKOro OObBEKTa, JI0Ka3aTelbCTBO, pPABHOCUJIbHBIE YpaBHEHUA W
HEpPaBEHCTBA.

K xonmy oOyuenuss B 11 kiaacce oOyyaromuiicss MOMYYUT CIEIYIOIIME IPEAMETHBIE
pe3yabTaThl IO OTAENBHBIM TeMaM pabouell mporpaMMsl y4eOHOro Kypca «AusreOpa v Hadana
MaTEMaTHYECKOTO aHAIU3ay:

Yuciia 1 BLIYUCICHUA:

CBOOOJIHO OTEpHUPOBATH TMOHATHUAMH: HATypaJbHOE | II€JI0€ YHCJIO, MHOXKECTBA
HaTypaJbHBIX U LEJbIX YKCEJI, UCIOJIb30BaTh MPU3HAKK AenuMocTu 1enbix unuces, HO/ u HOK
HaTypaJbHBIX YUCEN JJIs1 PEIICHUS 3a]1a4, MPUMEHATh anroput™ EBknnaa;

CB06OI[HO OIICPpHUPOBATH IIOHATUEM OCTATKa 110 MOJAYJII0, 3alIMChIBATh HATYPAJIbHBIC YUCJIa B
PA3IMYHBIX NO3UIUOHHBIX CUCTEMAaX CUHUCIICHUS

CBOOOJHO OMNEPUPOBATH MOHATHUSAMH: KOMILIEKCHOE YHCIO M MHOKECTBO KOMILIEKCHBIX
qucell, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIa B aNre0Opanyeckoil U TPUrOHOMETpHUUECKoil dopme,
BBITIOJIHATH apu(PMeTHyecKue onepamnruy ¢ HUIMA U 1300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBO6OI[HO OIICPHUPOBATH HOHATHUAMU: HppalOHAJIbHBIC, IIOKa3aTCJIbHBIC u
HOFapH(bMHqCCKHe HCPABCHCTBA, HAXOAUTb X PCHICHUA C IIOMOIIBIO PABHOCHIIbHBIX IICPCXOA0B;

OCYILICCTBJIATD OT60p KOpHCfI I[Ipu pCUICHUH TPUTOHOMCTPUUCCKOTO YPABHCHUS

CBO6OI[HO OIICPHUPOBATL IIOHATHEM TPUTIOHOMCTPUYCCKOC HCPABCHCTBO, IIPHUMCHATH
HeO6XOI[I/IMBIe (I)OpMy.]'ILI JUIsL PCIICHUS OCHOBHBIX TUIIOB TPUTOHOMCETPUYICCKUX HECPABCHCTB,

CBO60,[[HO ONCpUpOBaTh IMOHATHUAMHA: CUCTEMA U COBOKYIIHOCTbH ypaBHeHI/Iﬁ U HCPABCHCTB,
PaBHOCHUJIBHBIC CUCTCMBI U CUCTEMBI-CIICACTBHA, HAXOAUTh PCIICHUS CUCTCMbI U COBOKYHHOCTeﬁ
palluOHAJIBHBIX, HWPPAOIUOHAJIbHBIX, TIIOKA3aTCIIbHBIX U J'IOFapI/I(l)MI/I"IeCKI/IX ypaBHeHI/Iﬁ n
HCPABCHCTB,

peuratb paluOHAJIBHBIC, HWPPALUOHAIBHBIC, IIOKA3aTCIbHBIC, J]OFapI/I(I)MI/I‘-ICCKI/IC u
TPUTOHOMCTPUYICCKHUEC YPABHCHUS U HCPABCHCTBA, COACPIKAIINEC MOAYJIN U ITAPaMCTPhI,



MPUMEHSTH IpauuecKue METO/IbI JUIsl PEIICHUs] YpaBHEHUI 1 HEPAaBEHCTB, a TAKXKe 3a/1a4 C
rapameTpamus;

MOJICIUPOBATh peajbHble CHUTYyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHS,
YPaBHEHUS1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEI0BATh IOCTPOEHHbBIE MOAEIU
C MCIOJIb30BaHUEM alllapara ajareopbl, MHTEPIPETUPOBAThH MOJIYUYEHHBIH PE3ybTarT.

DyHKIUUHN U TPaQUKH:

CTPOHTH TPapUKH KOMIO3UIUN (YHKIUH C IMOMOIIBIO 3JIEMEHTAPHOTO HMCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIMHU ABYX ()YHKIIHA;

CTPOUTH F'€OMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;
CBOOOHO ONEpUPOBATH MOHATUAMU: IPAPUKN TPUTOHOMETPUUECKUX (PYHKIINIA;
MPUMEHATh PYHKIUU I MOJAETUPOBAHUS U UCCIIEIOBAHUS PEaTbHBIX IPOLIECCOB.
Hayana maTteMaTn4ecKkoro aHajamsa:

WCIOJIb30BaTh MPOM3BOAHYIO JUIsl HccielnoBaHus (YHKIMM Ha MOHOTOHHOCTH U
9KCTPEMYMBI;

HAXOJIUTh HANOOJIbIIIEE U HAMMEHBIIIeE 3HAYCHUST (PYHKITMH HEPEPHIBHOM HA OTPE3KE;

WCTIOJIH30BATh MPOU3BOIHYIO TSI HAXOXKACHHUS HAWTYUIIIEro PEIIeHUs B TPUKIIAJTHBIX, B TOM
YHCIIe CONUAITBHO-I9KOHOMUYECKHUX, 3a/1a4ax, ISl OTPE/ICIICHUsI CKOPOCTH U YCKOPEHUS IpoIiecca,
3aIaHHOTO (POPMYJION WU TpadUKOM;

cBOOOJTHO ONIEPUPOBATh OHATUSIMHE: TIEPBOOOpa3Hasi, ONPEACIEHHBINA HHTErPal, HAXOUTh
nepBOOOpa3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH WHTErpaid mo Qopmysne Herorona-
JleliOonuma;

HaxXoAuTh INIOIIAaaX ITINIOCKUX (1)I/Il"yp 1 00BEMEI T C IIOMOIIBIO MHTCI'pAJIa,

UMETh TIPEJICTABJICHUE O MAaTEMAaTUYECKOM MOJICIIMPOBAHMHM HA IMPHUMEPE COCTABIICHHS
g depeHnanbHbIX YpaBHEHHI;

peulaTh IPUKIAAHBIC 3aaa4Hd, B TOM YHUCJIIC COIHMAJIbHO-3KOHOMHYCCKOI'0 H (I)I/ISI/I‘IGCKOFO
XapakKTepa, CpCACTBAMH MAaTCMAaTUYCCKOI'O aHaJIrl3a.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA

«BEPOSATHOCTbh U CTATUCTUKA» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI



1) I'PaKAaHCKOI'0 BOCIIUTAHUSA

C(OPMHUPOBAHHOCTh  TPAKIAAHCKON MO3UIMKM  OOYYaIOUIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOIO OOIIECTBA, MPEACTABIECHUE O MAaTEMaTHUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHUH, NpPOLEAYp TpakIaHCKOTO oO0IIecTBa
(BBIOODBI, OMPOCHI U JPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMA HHCTHUTYTAaMHU B
COOTBETCTBUU C UX PYHKLIUSIMU U HA3HAYCHUEM;

2) NAaTPUOTUIECCKOI'O BOCIIMTAHUSA

c(OPMHUPOBAHHOCTD POCCHUCKOM T'PaKIAHCKOW MISHTHYHOCTH, YBAKEHHS K MPOIIIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCHICKHX
MAaTEMaTUKOB U POCCUMCKONW MATEMaTUYECKOM IIKOJbI, UCMOJb30BAHUE ITHUX JIOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHME  JYXOBHBIX LIEHHOCTEH  pPOCCHUICKOr0  Hapojaa, CcGHOPMUPOBAHHOCTD
HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOTO MOBCACHUS, CBA3AHHOI'O C MPAKTHYCCKUM IMPUMCEHCHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYAs SCTETHUKY MaTEMaTHUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCyX ACHUN, BOCIPUUMYHBOCTH K MATEeMAaTHYECKUM acleKTam
Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3HuecKoro BOCIIUTAHHUS:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUYECKUE 3HAHUSI B MHTEpecax 3J0POBOIrO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OT/AbIXA, peryisipHas (u3ndeckas akTUBHOCTH),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSAX CIOPTUBHO-03/I0POBUTEIBHON JAEATEIbHOCTHIO;

6) TPy/Z10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTU TPYIOJIIO0US, HHTEPEC K Pa3nyHbIM chepam
podeccuoHabHOM JEesSTeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW U €€ MPUIOKEHHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MaTeMaTHUeCKON HapaBIEeHHOCTH;

7) 3K0JIOrHYeCKOro BOCIHUTAHMS:

C(I)OpMI/IpOBaHHOCTB AKOJIOTHYECKOM KYJIbTYpbl, TIOHHUMAHUC BJIUAHUA COLUAJIBHO-
OKOHOMHYCCKUX TPOLECCOB Ha COCTOAHUC HpHpO,Z[HOfI U COLMAJIBHOU Cpeabl, OCO3HAHUC
r100aJIbHOTO XapakKTepa 5KOJIOTUICCKUX HpO6JlCM, OopucHTalHA Ha IPUMCHCHUC MATCMATHYCCKUX
3HAHUH )1 peuicHud 3a1a4 B obOmacTu OKpY)KaIOII_Ieﬁ CpCabl, IJIIAaHUPOBAHUC ITOCTYIIKOB U OLICHKU
HUX BO3MOKHBIX HOCJEICTBUM I 01<py>1<a101ue171 CpCabl;



8) HEHHOCTU HAYYHOI'O MO3HAHUA

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOM NMPAKTHUKH, MOHUMAHHE MAaTEMAaTWYeCKOW HayKd Kak chepbl
YeJI0BEYECKOM JIeATENIbHOCTH, 3TAllOB €€ pa3BUTHS U 3HAYMMOCTHU JUIS Pa3BUTHS LIMBUIIM3ALINY,
OBJIQJICHUE S3bIKOM MaT€MATUKHU U MAaTEMAaTU4YECKOW KYyJIbTYPOU KaK CPeICTBOM MO3HAHUS MUPA,
TFOTOBHOCTb OCYILLECTBIISITh IPOEKTHYIO M HUCCIIEI0BATENbCKYIO 1€ATEIbHOCTh MHANBUIYaIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIe yHHBepcaibHbIe YueOHbIE el CTBUSA
ba3oBrble 1ornyeckue 1eMCTBHSA:

BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHMYeCKUX OOBEKTOB,
MOHATHM, OTHOIIEHMH MeXAy TOHATUAMHU, (QOPMYIUPOBATH ONpEAENeHUs TMOHATHUH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALMU, OCHOBAHUS JUIsl 000OLIeHUs u
CPAaBHEHUs, KPUTEPUHU IIPOBOIUMOTO aHAIM3A;

BOCIIPUHUMATh, (OPMYIHPOBATH U MPeoOpa3oBbIBATH CYKJIEHUS: YTBEPAUTEIbHBIE U
OTpULATeNIbHbIE, €MHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOpeUHs B (akTax,
JaHHBIX, HAOMIOACHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpPUTEPUH JJIs  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JieNlaTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, AEIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHHUH TT0 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AaPryMEHTAalMI0, MPHUBOJIUTH MPUMEPbl U  KOHTPIPHUMEPHL,
000CHOBBIBAaTh COOCTBEHHbBIE CYX/ICHUS U BBIBO/JIBI;

BBIOMpATH croco0 penieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILICHUS,
BBIOMpATh HanboJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciaeqoBareabLCKIE JeiCTBUA:

HCII0JIb30BATb BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHU, CI)OPMYJ'II/IPOB&TB
BOIIPOCHI, CI)I/IKCI/IPYIOH_II/IC IMPpOTHUBOPCUHUC, npo6neMy, yCTaHaBJIMBaTb HCKOMOC€ U JAaHHOC,
(I)OpMI/IpOBaTB TUIOTE3Y, apryMCHTHUPOBATH CBOIO MO3UIIUIO, MHCHHC,

NpoBOAUTE  CAMOCTOSTCIIBHO Cl'IJ'IaHI/IpOBaHHBII\/’I SKCIICPUMCHT, HUCCICAOBAHUC 110
YCTAHOBJICHHUIO 0COOCHHOCTEH MAaTEeMaTHYECKOTO O6”beKTa, SABJICHUS, TPOLECCA, BBIABJIICHUIO
3aBUCUMOCTEH MCKAY 06T>CKT8.MI/I, SABJICHUSMHU, ITPOLCCCAMU;

CaMOCTOSTEILHO (POPMYIUPOBATH 0OOOIIEHHSI M BBIBOJIBI 10 PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIFO/ICHUS, UCCIICIOBAHUS, OLICHUBATD JIOCTOBEPHOCTh MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IEeHHI;



MMPOTHO3UPOBATH BO3MOIKHOC Pa3BUTUC MPOLCCCA, a TAKIKC BbIABUTATH MPCAIIOJIOXKCHUA O
€TI0 pa3BUTUU B HOBBIX YCIIOBUAX.

Padora ¢ undopmanueii:

BBISIBIIAATH Ie(DUINTHI HH(DOPMAIINHY, TaHHBIX, HEOOXOIUMBIX JIJII OTBETa HA BOIIPOC U IS
pELICHUS 3a1a4H;

BBIOMpaTh HMHMOPMAIMIO W3 HMCTOYHUKOB  pa3IMYHBIX  THIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UpPOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEACTABIICHUS;

CTPYKTYpUPOBaTh HH(GOPMALUIO, TPEACTABIATE €€ B Pa3IMUHbIX (POpMax, UILTIOCTPUPOBAThH
rpaduuecku;

OIIEHMBAaTh HAAEKHOCTh MHPOpPMAIMM IO CaMOCTOSITEIBHO  CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUSA
Oo0wmenne:

BOCIIPpUHUMATb U (1)OpMyJ'II/Ip0BaTB CYXXIACHHA B COOTBCTCTBHU C YCIIOBUAMHU W LEISAMU
O6I_HCHI/I5I, SICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W NHWCBMCHHBIX
TEKCTaX, JaBaTh MMOSACHCHUA 110 X0y PCIICHU 3ala4i, KOMMCHTUPOBATH HOJ'Iy‘IGHHBIfI PE3YIbTAT,

B XOJ€ OOCYXJCHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXJTae€MOW TEMbI, TTPOOIEMBI,
pemaemMoi 3aaa4u, BHICKAa3bIBaTh WJICH, HAIICJICHHBIC HA MOWCK PEIICHHS, COMOCTaBISATh CBOH
CYXJIICHHsI C CYXJCHUSIMH APYrHX YYACTHHKOB JUAIIOTa, OOHAPY)KUBATh PA3IM4HMe U CXOJCTBO
MO3UIIMIA, B KOPPEKTHOU opme GopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MIPE/ICTaBIATh PEe3yNbTaThl PEHICHMs 3a/adyM, SKCIEPUMEHTa, HCCIEAOBAaHMS, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BBHICTYIUICHUS C YIETOM 3a/a4 MPE3eHTALUU U 0COOCHHOCTEH
ayJUTOPHUH.

PeryasitTuBHbIe YHHBepCaJIbHbIe Y4eOHbIe NelicTBUSA

Camoopranuszanmsi:

COCTaBJIATh IUIAH, AJTOPUTM pEIICHUs 3a7ayd, BbIOMpATh CIIOCOO pelIeHUs C Yy4€ToM
UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH
BapHMaHTHI PELICHUH ¢ y4ETOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb, JMOLMOHAJILHBIN HHTEJIEKT:

BJIa/IeTh HaBbIKAMU MIO3HABATENIbHON pe(IeKCHU KaK OCO3HAHUS COBEPLIAEMBbIX IEHCTBUI U
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAIETh CIOCOOAMU CAMOTIPOBEPKHU, CAMOKOHTPOJIS
rpolrecca 1 pe3yibTaTa pelleHns MaTeMaTU4eCKON 3a1a4H;

NPEABUACTh TPYAHOCTH, KOTOPbIE MOTIYT BO3HMKHYTH IIPU DPELICHUM 3aJa4d, BHOCUTH

KOPPCKTHUBLBI B JACATCIBHOCTH HAa OCHOBC HOBBIX 06CTOHTCJ’IBCTB, JaHHBbIX, HalJICHHBIX OIJ_II/I6OK,
BBIABJIICHHBIX pr,HHOCTCf/'I;



OILICHUBATh COOTBETCTBUE PE3YJbTaTa LENU U YCIOBUAM, OOBSICHATH MPUYHHBI IOCTHKCHUS
WIA HEJIOCTIKEHHS pe3yJabTaTOB JEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OIECHKY
pUOOPETEHHOMY OTIBITY.

CoBMmecTHASI HEeATCJIbHOCTD:

[IOHMMAaTh U MCIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON W MHIUBUIYalbHOU pabOThHI MpHU
peIICHUU y‘-IC6HI)IX 3aaa4, IpPHUHUMATb MLCJIb COBMECTHOU ACATCIIBHOCTHU, IIJIAHUPOBATH
OpPraHMW3aIUI0 COBMECTHOW pabOThI, pacmpenesiaTh BUABI PabOT, JOrOBapUBATHCS, OOCYXKIATh
MIPOIIeCC U pe3yibTaT pabOThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax padboThl (0O0CYXJeHus, 0OMEH MHEHHH, «MO3rOBbIE
LITYPMbD» U UHBIE), BBIOIHITH CBOIO YaCTh paOb0OThI U KOOPIMHUPOBATH CBOU AEUCTBUS C APYTUMU
YJleHaMU KOMaH/bl, OLIEHMBAaTh KaueCTBO CBOEro BKJIa/Ja B OOIMIMHA HPOAYKT MO KPUTEPUSM,
c(OpMYyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI
K xonity 10 kiaacca oOydaromuiicss HAyIuTCs:

CBOOOJHO ONEpUPOBATh MOHATUSIMHU: I'pad, MIockuil rpad, cBs3HBINA rpad, myTh B rpade,
LeNb, LUK, IepEeBO, CTENIEHb BEPILIUHBI, EPEBO CIYYaHOTO SKCIIEPUMEHTA;

CBOOOJIHO OTEPUPOBATH TMOHATHAMH: CIy4alHBIM AKCIIEPUMEHT (OMBIT), CIydaifHOE
coObITHE, AJIEMEHTapHOE CclydaliHOe COOBITHE (DJIIEMEHTApHBIM KMCXOJ) CIIy4alHOTO OIIBITa,
HAXOJIUTh BEPOSITHOCTH COOBITHIA B OTIBITaX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITHSIMHU;

HaxoJUTh U (POPMYIUPOBATH COOBITHA: TEpeceYeHHE, O0OhEAMHCHUE JTaHHBIX COOBITHH,
coObITHE, TPOTHBOIOJIOKHOE JaHHOMY, MCIIONb30BaTh OUArpaMMbl Oiijiepa, KOOPAMHATHYIO
NpsMYI0 s pelleHUs 3a7ad, I[0JIb30BaThCcsl (OPMYJON CIIOKEHHs] BEpOATHOCTEH is
BEPOSTHOCTEH JABYX M TPEX CIIYYaHHBIX COOBITHIA;

OTepUpOBaTh  MOHATHSIMH: YCJIOBHAas  BEPOSATHOCTb, YMHOXEHHE BEPOSTHOCTEH,
HE3aBHCHMBbIE COOBITHS, JIEPEBO CIYYatHOTO IKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTH COOBITHI C
MOMOIIBIO0 TPaBUJIa YMHOXKEHUS, JIepeBa CIy4ailHOTO OIBITA, MUCIOJIb30BaTh (POPMYIY MOJTHOU
BeposTHOCTH, Gpopmyny baiieca mpu permieHun 3a1ad, onpeneisiTh HE3aBUCUMOCTb COOBITHIA 110
(dbopMyIie ¥ o OpraHU3aIUH CIYyYaiiHOTO SKCIIEPHUMEHTA;

MPUMEHSITh H3YYEHHbIE KOMOHMHATOpHBIE (OPMYIBI [UIsl TEPEYUCIICHUS DIIEMEHTOB
MHOKECTB, JJIEMEHTapHBIX COOBITUH CIIy4allHOTO OMbITA, pEHIeHHs 3aJad 10 TEeOopUu
BEPOSATHOCTEN;

CBOOOJHO OTIEpUPOBATH MOHATHAMH: OUHAPHBIN CIy4alHBIN OMBIT (UCIIBITAHUE), YCIIEX U
HeyJaya, HE3aBHCHMBIC HCIIBITAHMS, CEpUsS UCTBITAHUMN, HAXOIUTh BEPOSITHOCTH COOBITHIL: B
CepHUM UCTBITAHUN J0 NEPBOrO yCrexa, B CEpUU MCTBITAHUNA bepHyuiM, B ONbITE, CBA3aHHOM CO
CllydaifHbIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOIHO OTIepHPOBATh MOHATHAMU: CIydaifHasi BEIMYMHA, PACIpe/IeIieHIE BEPOSITHOCTEH,
aMarpaMMa pacrpesielieHus, OMHapHas cydaifHasi BEIMYHMHA, TEOMETPUYECKOe, OMHOMUAIBLHOE
pacmpeneieHue.



K konimy 11 ki1acca oOyyaromuiicss HAyYUTCA:

OIIEPUPOBATh IOHATUSAMH: COBMECTHOE paCIpeleleHUEe [BYX CIy4alHBIX BEJIMYUH,
HCII0JIb30BATh TAOJUILy COBMECTHOIO paclpeesieHus ABYX CIy4alHbIX BEJIMUUH JJIS BbLACICHUS
pacupeneneHus Kax 101 BEJIMYUHBI, OIIPEIEICHUs HE3aBUCUMOCTH CIIy4alHbIX BEJINYUH;

cBOOOJTHO OIEPHPOBATH MOHITHEM MAaTEeMAaTUYECKOTO OXKHIAHHS CIyJaiHOW BETUYMHBI
(pacupenenenus), MPUMEHATh CBOMCTBA MAaTEMaTHYECKOTO OKHUJAHUS IPU PEIIEHUU 3ajad,
BBIYMCIISATE MATEMATUYECKOE 0KHJITaHuE OMHOMHUAILHOTO U T€OMETPUUECKOI0 pacpeIeeHN;

CBOOOJHO OINEPUPOBATh MOHATUAMU: IUCIIEPCHS, CTaHJAPTHOE OTKJIOHEHUE CIydailHOM
BEJIMYMHBI, TPUMEHATh CBOMCTBA TUCHEPCUU CIy4alHOW BEJWYMHBI (paclpeaeieHus) Mnpu
pelIeHUH 3a/ay, BBIYUCIATH JUCHEPCHUI0 M CTAaHIAPTHOE OTKIOHEHHE TI'€OMETPUYECKOIro U
OMHOMHUAJIBHOIO paclpeaeIeHuil;

BBIYMCIIATH BBIOOPOYHBIE XapaKTEPUCTUKH IO JaHHOM BBIOOpKE M OLEHUBATh
XapaKTEPUCTUKN TE€HEPaJbHON COBOKYMHOCTH JaHHBIX MO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSITHOCTU COOBITUH M MPOBEPSTH MPOCTEHIIME CTAaTUCTUYECKUE THUIOTE3bI,
MOJIb3YSICh U3YYEHHBIMU PACTIPEICTICHUSIMMU.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YHEBHOI'O KYPCA «'TEOMETPUSI»
(YI'JIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHET'O OBHIEI'O OBPA30OBAHMUA

JIMMHOCTHBIE PE3YJIbTATbBI
1) rpaxkaaHcKoe BOCIIUTAHHE:

cOpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3MIMU  OOydaromerocs Kak AakTUBHOTO H
OTBETCTBEHHOT'0 4JIEHAa POCCHICKOrO OOIIECTBa, MPEACTAaBIEHHE O MaTEMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUI, MpoOIeayp TIpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJCHCTBOBATH C COLMAIbHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX QYHKIMSIMHU U Ha3HAUYCHUEM;

2) NaTpHOTHYECKOe BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUMCKON TPakKJIaHCKON MIEHTUYHOCTH, YBOKECHUS K MPOIIJIOMY U
HACTOSIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOILIEHHE K JOCTHKEHHSIM POCCUHUCKHUX
MaTEeMaTUKOB M POCCUHCKONW MaTeMaTUYECKOM MIKOJIBI, HUCIIOJIb30BAHUE ATHX JOCTIDKCHUU B
JPYruX HayKax, TEXHOJOTHUSX, chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIHTAHHUE:

OCO3HAaHME  JYXOBHBIX  IIEHHOCTEH  pOCCHHCKOro  Hapojga, Cc(HOPMHPOBAHHOCTb
HPAaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTUKEHUM HAayKH U JAEATEIbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOEHUE

YCTOHYHMBOTO OYIYIIETO;

4) acTeTHYEeCKOe BOCIIUTAHME:



ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIFOUAsl SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/1a4, PENICHUU, PACCYXIACHHI, BOCHPUUMYUBOCTh K MaTEMaTHYECKHM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoe BocUTaAHUE:

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSATh MAaTEMAaTHUECKUE 3HAHUS B HHTEPECax 3J0POBOTO
n Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JI0POBBIO (370pOBOE
NUTaHue, COATaHCUPOBAHHBIN PEXXUM 3aHATHI M OTIbIXA, peryisipHas (pusnyeckas akTHBHOCTD ),
¢bu3nUIecKoe COBEPIUICHCTBOBAHNE TP 3aHIATUSAX CIOPTHBHO-03/I0POBUTEIBHOM JIEATETHHOCTHIO;

6) TpyaoBOe BoCIUTAHME:

TOTOBHOCTh K TPY/y, OCO3HAHUE IIEHHOCTU TPYIOIIO0MS, HHTEPEC K PA3IUYHBIM cdhepam
npoheCCHOHANTBHON JEATEIHHOCTH, CBA3aHHBIM C MAaTEMAaTHKOW U €€ MPUIIOKCHUSIMHU, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun ©  peaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIHOCOOHOCTH K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHMIO HA MIPOTSHKEHUU BCEH )KMU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKHUX 33]1a4 MaTEMaTUYECKON HANIPaBJICHHOCTH;

7) 3K0JI0THYECKOe BOCITUTAHME:

C(bOpMI/IpOBaHHOCTI) BKOHOFHHCCKOﬁ Ky.J'IBTypI)I, IIOHUMAHHUEC BJIMSIHUS COIIUAJIBHO-
SKOHOMUYECKUX TIPOILIECCOB HA COCTOSIHUE IPUPOJAHOW W COIHMAIBHOW Cpelbl, OCO3HAHHE
rJI00aTBbHOTO XapaKTepa YKOJIOTHISCKUX MTPoOIIeM, OpHEHTAIIHS HAa PUMEHEHHE MaTEMaTHYECKUX
3HAHUU JUIS peIIeHus 3a7a49 B 0071aCTH OKPYXKAIOIIEH CPe/ibl, INTAHUPOBAHUE MTOCTYIKOB M OIICHKH
MX BO3MOYHBIX MOCJIEICTBUM VISl OKPYKAIOLIEH CPEJIbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

cOpPMUPOBAHHOCT  MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOILIECTBEHHOM MPaKTUKH, MOHUMAaHHUE MAaTeMaTHYEeCKOW HayKu Kak cgepbl
YeJI0BEYECKOM JIeATENIbHOCTH, 3TAaNOB €€ pa3BUTUS U 3HAYMMOCTHU JUIS PA3BUTHSI LIUBUIIM3AINH,
OBJIaJICHUE S3bIKOM MAaTeMAaTUKH U MaTeMaTUYECKOU KYIbTYPOH KaK CPEeICTBOM MO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIISITh MPOCKTHYIO M HUCCIIEI0BATENIbCKYIO 1€ATEeIbHOCTh MHAUBHUIYaIbHO U

B IpyIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
IHo3naBaTeIbHBIE YHHBEpPCAJbHbIC y4eOHbIE 1eCTBUSA

Ba3oBble jJornueckue aeiicTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMAaTUYECKUX OOBEKTOB,
MOHATHHM, OTHOIICHHH MeXAy TMOHATUAMHU, (OPMYIUPOBATH OMpEACNeHUs TOHATHUH,
yCTaHABIUBATh CYIIECTBEHHBIM TNpHU3HAK KIacCU(pUKAIMK, OCHOBaHUS [UIsl 00OOILIeHUs U

CpaBHCHHSA, KPUTCPUHU ITPOBOJUMOTO aHAJIN34,

BOCIIPUHUMATD, (I)OpMyJIHpOBaTB u HpCO6pa3OBBIBaTL CYXKICHUSA: YTBCPAUTCIIBHBIC U
OTPULATCIIBHBIC, CIMHUYHBIC, YaCTHBIC U OGIJ.II/IG, YCJIIOBHBIC;



BBIABJIAT MATCMATUYCCKUEC 3aKOHOMCPHOCTH, B3aUMOCBA3HW WU IPOTHUBOPCHUA B q)aKTaX,
JaHHBbIX, Ha6JIIO,HeHI/I$IX u YTBCPIKACHUAX, npeaiaratb KpUTCpUn JIIs BbISABJICHUA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JCAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUH (IIpSIMbIE U OT
IIPOTUBHOI0), BBICTPAWBaTh AapPryMEHTAlUIO, MPUBOJUTH IPUMEPHl U  KOHTPIPUMEDPSI,
000CHOBBIBATh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpATh crioco0 penieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILLICHUS,
BbIOMpaTh HanOoJIee MOAXOAAIMINN ¢ YYETOM CaMOCTOSTEIbHO BBIJIETIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKkue 1elCTBUA:

HCII0JIb30BaTh BOMPOCH! KAaK MCCIIEOBATENIbCKUA HHCTPYMEHT NMO3HaHUs, (POPMYIUpOBaTh
BOIPOCHI, (PUKCUpYIOIIKE MPOTUBOpEUYne, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(hopMHUpOBaTh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHUE;

MPOBOJUTH  CAMOCTOSTENIbHO  CIUIAHWPOBAHHBIM  SKCIIEPUMEHT, HCCIIEIOBaHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OObEeKTa, SBJIEHHUS, IPOIIECCAa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMU;

CaMOCTOATENIBHO (POPMYIUPOBATh 0O0OIIEHHSI U BBIBOJIBI 110 pe3yjbTaTaM IPOBEAEHHOIO
HaOJII0IeHNs, UCCIIEI0BAHM, OLIEHUBATh JOCTOBEPHOCTD MOJIyYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U

000011IeHMIT;

IIPOTHO3UPOBATh BO3MOXXHOC pa3BUTHUC IPOLECCCA, a TAKXKC BbIABUTATh MPCAIIOJIOXKEHUA O
€TI0 PAa3BUTHH B HOBLIX YCJIOBHAX.

Pabora ¢ undopmanmeii:

BBISABJIATD I[e(bI/II_[I/ITBI HH(bOpMaHI/II/I, JaHHBbIX, HeO6XO,Z[I/IMI>IX JJIs1 OTBETA HA BOIIPOC U IJIA
PEIICHU 3a1a4u,

BBIOMpATh HMHPOpPMAIMIO M3 HMCTOYHUKOB  Pa3IWYHBIX THUIIOB, aHAJIH3UPOBATH,
CUCTeMAaTU3UpPOBAaTh W HMHTEPOPETUPOBATH HMHOOPMALMIO pPA3IMYHBIX BHJIOB U  (opM

IpCaACTaBJICHUA,

CTPYKTYPHUPOBATh HH(POPMAIINIO, IPEACTABIATH €€ B Pa3IMUHbIX OpMax, MILTFOCTPUPOBATh
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HMHPOPMALIMM MO  CaMOCTOSITENbHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KomMyHuKaTHBHBIE YHHBepcaJbHbIe Y4eOHbIe AeiicTBUSA

Oo0menne:



BOCIIPUHUMATDL U (bOpMy.]II/IpOBaTb CYKICHUA B COOTBCTCTBUU C YCIOBHUAMU W LECIAMU
OGH.ICHI/ISI, SICHO, TOYHO, I'PAMOTHO BbIPpAXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W HNHCBMCHHbLIX
TCKCTAaX, JaBaThb MMOACHCHUA IO XOAY pCLICHUA 3a/la4ui, KOMMCHTHUPOBATH HOJIy‘IGHHBIfI PE3yJIbTaT,

B XO/i¢ OOCYKIEHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAae€MON TEMBbI, MPOOIEMBI,
penraeMoi 3a1a4M, BBICKA3bIBATh MJICW, HALCJICHHBIE HA IOMCK PELICHUS, CONOCTABIATH CBOH
CYXJEHHUS C CY)KICHMSIMHU JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pa3HOTIIACHS, CBOM BO3PAKECHHS,

NpCACTaBJIATE PE3YJIbTAaTbl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAaHUWsA, IIPOCKTA,
CaMOCTOSITEJILHO BbIOMPATh (JOpMAT BBHICTYIUIEHUS C YUETOM 3a7a4 MPE3EHTALUU U OCOOCHHOCTEN
ayJUTOpUH.

PeryisiTuBHbIe YHHBePCAJIbHbIE YUeOHbIe NelicTBUS
Camoopranu3amnus:

COCTaBIIATh IUJIaH, AJTOPUTM peIIeHUs 3a/Jadyd, BBIOMPATh CIOCOO peleHus ¢ y4EToM
HUMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUPOBaThb M KOPPEKTUPOBATH
BAapUaHTHI peLIeHUH ¢ y4ETOM HOBOM HH(pOpMAaLIHH.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIaJIETh HABbIKAMU IMO3HABATEIbHON peieKcuu KaKk 0CO3HAHUS COBEPIIAEMbIX AEUCTBUN 1
MBICIIUTEIBHBIX IPOLIECCOB, UX PE3YJABTATOB, BIAJAETh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKon 3a/1auu;

MpeBUJIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTh MpPHU PEIIEHWU 3a/adl, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX, HAWJACHHBIX ONIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUAM, OOBSACHATh IPUUUHBI JJOCTUKCHUS
WIM HEJOCTIDKCHHS Ppe3yJlbTaTOB JESATENIbHOCTH, HaXOAUTh OMIMOKY, JaBaTh OIICHKY
PHUOOPETEHHOMY OIIBITY.

CoBMmecTHAsI HeATECJIbHOCTD:

IIOHUMATh U UCIIOJIB30BATh IMPCUMYLICCTBA KOMAaHJHOU U HHﬂHBHHyaHBHOﬁ pa6OTBI Ipu
PCUICHHUHN y‘Ie6HBIX 3aJia4, IpUHUMATL MCJIb COBMECTHOM ACATCIIbHOCTHU, IIJIaHUPOBATb
OpraHu3anuro COBMECTHOM pa6OTLI, pacupeaciisiTb BHUAbI pa60T, JA0roBapmuBaThbCs, O6CY)KI[aTL
IIponecc 1 pe3yjbTar pa6OTBI, O606H.IaTB MHCHUA HECKOJIBKUX Hmﬂeﬁ;

y4acTBOBATh B TPYMIOBBIX (opmax paboThl (0OCyxkaeHus, oOMEH MHEHUH, «MO3TOBBIE
LITYPMBI» U UHBIE), BBIMOJIHAT CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMHU
YjieHaMM KOMaH[Ibl, OIICHMBAaTh KaueCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpMYINPOBAHHBIM Y4aCTHUKAMH B3aUMOJEHUCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 ki1acca oOyyaromuiicss HayYuTCs:



cBOOOJTHO ONEPUPOBATH OCHOBHBIMH MOHATHSMH CTEPEOMETPUU IPH PEHICHUH 3aJad U
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUM;

IIPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX IIPU PEIICHUU [E€OMETPUUECKUX
3aza4;

KJIaccu(UIMPOBaTh B3aMMHOE PACIIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

cBOOOJTHO OIEPUPOBATH MOHATUSAMH, CBS3aHHBIMH C YIJIaMHA B IMPOCTPAHCTBE: MEXKIY
MPSIMBIMU B [TPOCTPAHCTBE, MEXKTY IPSIMOM U IJIIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOT'PaHHUKAMU;

cBOOOJTHO pacrlo3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (TpH3Ma, MHpaMHIA,
MPSIMOYTOJIbHBIN Napajuienenunesn, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BBIOWpasi OCHOBAHUS JJIs KJIacCU(DHUKAIINN;
CBOOOJHO OIEpPUPOBATh TOHATUSMHU, CBSI3AHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
MJIOCKOCTBIO;

BBINIOJIHATH MapajljieNIbHOE, [IEHTPaIbHOE M OPTOTOHAJIBHOE MPOEKTUPOBaHHE (UTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHUs PUryp Ha MIOCKOCTH;

CTPOUTh CEUEHHUSI MHOTOTPAaHHHUKOB PA3IUYHBIMM METOJAMM, BBIIOJHATH (BBIHOCHBIE)
IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHHU3Y;
BBIYMCIATh  IUIOIAAM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (IIpU3Ma, MHpamMujaa),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyII;

CBOOOHO ONIEPUPOBATH MOHATUSAMU: CHMMETPHSI B IPOCTPAHCTBE, IIEHTP, OCh U TNIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI;

CBOOOJHO ONEpPUPOBATH MOHSTHUSMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpJIMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH ACHCTBUS HaJl BEKTOPaMH;

pemaTh 3aJayd Ha J0Ka3aTeIbCTBO MAaTEMAaTW4YEeCKUX OTHOLUIEHUM M Hax0XJIeHHE
reOMETPUYECKUX BEJIMYHMH, IPUMEHSS H3BECTHBIE METO/IbI IPH PELIEHUU MaTEMaTHUYECKUX
3aJa4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIOXKHOCTH;

IPUMEHATh MPOCTEHIINE IPOrpaMMHBIE CPEACTBA U HIEKTPOHHO-KOMMYHHUKALMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1a4;

U3BJIEKaTh, IPeOOPa30BbIBaTh U UHTEPIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reoMEeTpUYECcKUX (PUrypax, NpeJCcTaBICHHYIO Ha YepTeKax U pUCYHKaX;

IIPUMEHSATH MOJIyYCHHbIE 3HAHUS Ha MPAKTHKE: CPAaBHUBATh U aHAJIM3UPOBATH PEalbHbIE
CUTYallUH, IPUMEHATh U3YUEHHbIE OHATHSA B IIPOLIECCE MOMCKA PEIIEHHS] MaTEMaTHUECKU
cOpMYJIMPOBaHHOW MpPOOIEMBbI, MOJECIUPOBaTh peaJbHbIE CUTyallUd Ha A3bIKE
I€OMETPUH, HCCIIE0BATh IOCTPOCHHBIE MOJENU C MCIOJIb30BAHHUEM I'€OMETPUYECKUX
NOHATUM W TeopeM, ammapara aiaredpsl, pelaTh NPaKTUYECKUEe 3a/laud, CBS3aHHBIE C
HaX0KJICHUEM T'€OMETPUUYECKUX BEIINYMH;

UMEeTb IPEeJCTaBIeHNUs 00 OCHOBHBIX 3Talax pa3BUTHUsS '€OMETPUM KaK COCTaBHOM yacTu
(GyHaMeHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOyyaromuiicss HayduTCs:

cBOOOJTHO ONEepUpOBaTh MOHATHAMM, CBS3aHHBIMU C LMIMHIPUYECKON, KOHMUYECKOW U
ceprueckoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYEeHHUS

ONEpPUPOBATH MOHATUSMH, CBSI3aHHBIMU C TEJaMHU BPALICHMS: LMIUHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Tejla BpalleHus (LWIMHAP, KOHYC, cdepa U Iap) U OObICHATH CHOCOOBI
MOJTyYEHHUs TeJl BPALICHUS;

KJ1acCu(UIMPOBATh B3aUMHOE PACIOJIOKEHHE Cephl U MIIOCKOCTH;



e  BBIYHUCIISTH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpallleHHsl, 00BbEMBI U TIOMIAAN
MMOBEPXHOCTEM MHOTOTPAHHUKOB U TEJ BPAIICHUS, FEOMETPUUYECKUX TEJl C IPUMEHEHUEM
opmyu;

e cBOOOJIHO OTEPUPOBATH MOHSATHSIMU, CBS3AHHBIMU C KOMOWHAIIMSIMU TEJ BPAICHUS U
MHOTOTPAaHHUKOB: MHOTOI'PAaHHHUK, BIUCAHHBIA B cepy W OMUCAHHBIA OKOJO CQeEpHI,
cdepa, BMcaHHas B MHOTOTPAHHHK HJTU TEJIO BPAIICHHUS,

e  BBIYUCIISITH COOTHOIICHHS MEX Ty TUIOIIAIIMU IIOBEPXHOCTEH ¥ 00BEMaMU 10 TI0OHBIX TEIT;

e m300pakaTh U3y4aeMble (PUTYPHI, BHITIOJIHATH (BEBIHOCHBIC) INIOCKHE YePTESIKU U3 PHCYHKOB
MPOCTBIX OOBEMHBIX (PHUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJI BPAIICHUS;

e  W3BJIEKATh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATE WHPOPMAITUIO O MPOCTPAHCTBEHHBIX
TeOMETPUYCCKUX (PHUTypax, MPEJACTABICHHYIO HA YePTESIKAX U PUCYHKAX;

e CBOOOJIHO OTIEPUPOBATH IOHATHUEM BEKTOP B IPOCTPAHCTBE;

e  BBITIOJIHATH OTEPAIUU HaJl BEKTOPAMH;

e 3aJ1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPMHAT;

e peIIaTh TEOMETPUUYECKUE 3a]]Ja4H Ha BEIUUCICHUE YTJIOB MEXIY MPSIMBIMH U TUIOCKOCTSIMH,
BBIYUCIICHUE PACCTOSIHUN OT TOYKU JIO IJIOCKOCTH, B IIEJIOM, HA MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOJIa TIPH PEIICHUH;

e CBOOOJIHO OMEPUPOBATH MOHATUSMHU, CBSI3aHHBIMHU C JIBHKEHHUEM B MPOCTPAHCTBE, 3HATH
CBOICTBA JIBUOKEHUN;

e BBHITIOJHATh HW300pOKEHUS MHOTOTPAHHUKOB U TEN BpAIICHUS TPH TapauieTbHOM
MepeHoce, MEeHTPATbHOM CHUMMETPHUHU, 3€PKaTbHON CHUMMETPHUH, TIPH MOBOPOTE BOKPYT
MPSIMOM, TIPE0Opa30BaHUS MTOA00US;

e CTPOWTBH CEUEHHUS MHOTOTPAHHUKOB U TEJ BPAIICHMsI: CEUCHHS IIMIMH/Ipa (TTapayiIebHO U
MEPNEeHIUKYIAPHO OCH), C€YeHUs KOHyca (TapasuielbHble OCHOBAHHMIO M IMPOXOJAIINE
yepe3 BepIINHY), CEYeHUs [1apa;

e HCIOJB30BAaTh METOJbl MOCTPOECHHUS CEUYEHUI: METOJ CIIEI0OB, METOJ BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEH MIIOCKOCTH;

e JIOKa3bIBaTh F€OMETPUYECKUE YTBEPKIACHUS;

e TIPUMEHATH TeoOMeTpHueckue (axkThl s pelIeHUus CTePEeOMETPUUECKUX 3ajad,
MPEANOJIararlX HECKOJIbKO IIArOB PEIICHUs, €CIM YCIOBHS IPUMEHEHHUs 3aJlaHbl B
SIBHOM M HESIBHOH opMme;

e pelaTh 3aJayd Ha JI0Ka3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLIEHUHM M HaxOXKJICHUE
F€OMETPUUYECKHUX BEJINYUH;

e IPUMEHATH MPOTrPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIpU
pEeLIEHUN CTEPEOMETPUUECKUX 3aay;

e IIPUMEHSATH MOJYyYEHHbIE 3HAHMS HA NIPAKTUKE: CPABHUBATH, AHAJIM3UPOBAThH U OLICHUBATH
peanbHble CUTYalluH, IPUMEHATh U3yYEHHbIE MOHATHUS, TEOPEMBI, CBOMCTBA B IpoLEcCe
MOUCKA pEIICHUs MaTeMaTu4ecku CGHOPMYIUPOBAHHONW MPOOIEeMbl, MOJAEIHPOBATH
peanbHble CUTyallud Ha S3bIKE TI'€OMETPUU, HCCIEN0BATh MOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHUEM T'€OMETPHUYECKUX TOHATUW W TeopeM, ammapara anreOpbl, peuiaTh
MPAaKTUYECKHE 3a7a4l, CBSI3AHHbBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIUYMH;

e HMETh MPEJICTaBICHUs] 00 OCHOBHBIX 3Tanax pa3BUTHS T€OMETPUU KaK COCTABHOW YacTU
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BLIYUCTIEHUAA



Panmonaneueie yncina. OOBIKHOBEHHBIC W JCCATUYHBIC JAPOOU, TPOICHTHI, OECKOHEYHBIC
nepuouieckue apoou. [Ipumenenne qpooei 1 MPOIEHTOB ISl PEIICHUs TPUKIATHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUU U PeajbHOU KU3HU.

JlelicTBUTENbHBIE YUCNA. PannoHanbHBIE W MppalMOHANbHBIE YHciIa. ApupMeTndecKue
OIEpallMM C JECHCTBUTEIBHBIMU YHCIAMU. MOJyib JIEHCTBUTEIBHOIO YMCIIA U €r0 CBOMCTBA.
[TpubnmkEHHbIC BBIYMCICHUS, TpPABWJIA OKPYIJICHUS, TPHUKUAKA M OICHKAa pe3yibTaTta

BBIUMCJIEHUH.

Crenensp ¢ nenbM nokasareneM. bunom Herotona. Mcnonp3oBanue noaxoasiei (opMbl
3aIMCHU ACUCTBUTEIBHBIX YHCEII Ul PEIIECHUS IPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS ITaHHBIX.

Apudmernueckuii KOpeHb HATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenpb ¢ palMOHAJIBHBIM TOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C JIEHCTBHUTEIIbHBIM
IIOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTHIHbIC U HATypaTbHBIC JIOTApU(PMBI.

CuHYC, KOCHHYC, TAHT€HC, KOTAaHI€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnectBa M TOXAECTBEHHbIE TNpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHHS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUs-CIeICTBUsA. HepaBeHCTBO, pelieHre HepaBeHCTBa.

OcHOBHBIE METOJIbI PELIEHUS LENbIX U JIPOOHO-pallMOHANBHBIX YPAaBHEHUN M HEPaBEHCTB.
MHorouseHsl OT OJJHOM NepeMeHHOH. JleleHne MHOTOUYJIEHa Ha MHOTOWIEH ¢ 0CcTaTKOM. Teopema
be3y. MHorousnens ¢ nensiMu kodddunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHH, COIEPIKAIINX CTETIEHU U KOPHU.

Uppanmonansueie ypaBHeHUs1. OCHOBHBIE METObI PEIICHHS UPPALMOHAIBHBIX YPaBHEHHI.

[TokazarenbHble ypaBHeHUs1. OCHOBHbBIE METO/IbI PELLICHUS IOKA3aTEIbHbIX YPABHEHUI.

[IpeoOpas3oBanue BEIpaKEHUH, COAEPIKALIUX JOTapU(MBI.

Jlorapupmuueckue ypaBHeHHMs. OCHOBHBIE METOJAbI pEIIEHUs JIorapu(pMUUECKUX
YPaBHEHUM.

OcHoBHBIE TpUroHOMeTpHueckue ¢(opmynbsl. IIpeoOpa3oBaHne TPUTOHOMETPUUYECKUX
BbIpaKEHUH. Pellienne TpuroHoMeTpuIeCKUX ypaBHEHUM.

Pemrenne cucreM IIMHEHWHBIX YpaBHEHMU. MaTpuma CUCTEMBl JIUHEHHBIX YPAaBHEHUM.
Omnpenenurens MaTpuibl 2X2, €ro TEOMETPUYECKHI CMBICI M CBOMCTBA, BBIYHCICHHE
€ro 3Ha4CHMs, INPUMEHEHUE OIPEACINUTEN [l PEUICHUS CHUCTEMBbl JIMHEWHBIX YpaBHEHUH.
Pemrenne npukinaaHbIX 3a4ad C IMOMOINBIO CHCTEMbI JIMHEWHBIX ypaBHeHUH. lccienoBanue
IIOCTPOCHHOM MOJEIH € MTOMOIIBIO MAaTPUL] U OIIPEAETUTEIICH.



[TocTpoeHne MaTeMaTUYECKUX MOJEIEH pealbHOM CUTyallud C IOMOLIBIO YPABHEHUU U
HepaBeHCTB. [I[pyuMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUY€CKUX 3a/1a4 U 3a]a4
U3 pa3Iuy4HbIX 00JacTel HAyKU U pealibHOM JKU3HU.

DYyHKUUH U TPAPUKHU

OynKus, crnocoObl 3amanus (yHKuuu. B3ammHo oOpatnbie (yHkmmu. Kommoswuius
¢bynkuuit. 'paduk pynkuuu. DnemeHTapHbIe Tpeodpa3zoBaHus rpauKoB (PyHKITHIA.

OO6nacTp ompeseneHnss 1 MHOKECTBO 3HadeHnd ¢yHkumu. Hymun ¢ynkuuu. [Ipomexyrku
3HaKonocTostHcTBA. UETHBIe M HeuéTHhle QyHKIUH. [leprogmueckue QyHkiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIMH. MakCUMyMBbl 1 MUHUMYMBI QyHKIMH. Hanbospinee n HanMeHbIee
3Ha4eHUs1 (QPYHKIIUH HA TPOMEKYTKE.

Jluneiinas, kBajpaTU4YHas U APOOHO-TUHEHHAs QYHKIIMU. DIEeMEHTapHOE UCCIIEIOBAHUE U
MMOCTPOCHUE UX TPaPUKOB.

CrenenHast (yHKIMSI C HATypaJbHBIM M IENbIM TMOKa3aTeneMm. EE cBoiicTBa m rpaduk.
CpoiicTBa U rpaduk KOpHsS n-oil cTeneHW Kak (pyHKIUU OOpaTHOW CTENEHU C HaTypalbHbIM
IMOKa3aTeseM.

[TokazarenbHas u norapudmuueckas QyHKIUH, UX cBoMcTBa U rpaduku. Mcnonas3oBanue
rpadukoB pyHKUUN I pelIeHus] ypaBHEHHH.

TpuronomeTrpuyeckass OKpYXKHOCTb, OINpEACNEHUE TPUTOHOMETPUYECKUX (PYyHKUIUN
YHCIIOBOTO apryMeHTa.

DYHKIIMOHATBHBIC 3aBUCUMOCTH B PEAIbHBIX IMpoIieccax U sBICHUAX. [ paduku pearbHBIX
3aBUCUMOCTEM.

Hauaja maTeMaTHYecKOro aHaJu3a

HOCJ’IGI[OB&TGJ'IBHOCTI/I, CIIOCOOBI 3aJaHus HOCHCHOBaTeHBHOCTeﬁ. MCTOI[ MaTeMaTUYECKON
HHAYKIOUU. MOHOTOHHBIE H OI'PaHUYCHHBIC ITOCJICA0BATCIIBHOCTH. HCTOpI/IH BO3HUKHOBCHUA
MaTeMaTUYECKOr0 aHaIM3a KaK aHajau3a 0ECKOHEYHO MAaJIbIX.

Apudmernueckas U TeoMeTpuyeckas  mporpeccu. beckoHeuyHO — yObIBaroas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEYHO yOBIBAIOIIEH T'€OMETPUUYECKOM MPOrpecCuu.
JIuHelHbII W SKCHOHEHUMANbHbIA pocT. Ywucno e. Dopmyna CIOXKHBIX IPOLIEHTOB.
Hcnonp30Banue nporpeccuu JUisi peleHus pealbHbIX 3aa4 IPUKIIATHOTO XapaKTepa.

HenpepbiBHble QyHKIMM U UX cBOiicTBa. Touku pa3pbiBa. ACUMITOTHI IPa(UKOB QYHKITHHA.
CBoiicTBa (hyHKIMH HEMPEpHIBHBIX Ha OTpe3ke. MeTol MHTEPBAJIOB JUIsl pEIlIEHUs] HEPABEHCTB.

IIpuMeHeHMe CBOWCTB HETIPEPBIBHBIX (DYHKIUI JUIs pelieHus 3a/1au.

IlepBas u BTOpas npousBoaHble pyHKIMU. OmpeneneHue, reoMeTpuIeckuil u puzndeckui
CMBICJI TPOU3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduKky QyHKIUH.

[IpousBoaHbIe aneMeHTapHbIX QyHKIMHA. [Ipor3BogHAS CyMMBI, TPOU3BEAECHUS, YACTHOTO U
KOMIO3ULIUU (PYHKIIHH.

MHoxecTBAa U JIOTHKA



MHo»xecTBO, Oornepanuu HajJ MHOXECTBAMHM U WX CBoicTBa. J(uarpammsel Ditiepa—Benna.
[IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOTO alapara JJid ONMCAHUS PeajbHbIX IPOLECCOB U
SIBJICHUU, TIPY PEIICHUH 3a/1a4 U3 APYrUX YUCOHBIX TPEIMETOB.

OHpCI[GHeHI/Ie, TeOpCMa, CBOIMCTBO MaTeMaTHUYECKOTO OG'LCKTEI, CICACTBUC, 10KA3aTCIbCTBO,
PaBHOCHUJIBHBIC YPABHCHUS.

11 KJIACC

Yucsa 1 BIYUCTEHUS

Harypanbhuble u unenble uucna. [IpumeHeHHe NPU3HAKOB AETUMOCTH LENbIX YHCET,
HanOospmuii oomuid aenurens (nanee — HOJl) m nHaumensiiee oomee kpatHoe (nanee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBkinaa 1 pemienus 3a/1a4 B LEJIbIX YnCIax.

Kommnekcueie uwncna. AsnreOpanueckas ¢ TpUTOHOMeTpuueckas (OpMBI  3amucH
KOMIIJIEKCHOTO 4Yucia. ApupMeTHdecKue onepanuu ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxkenue
KOMIUJIEKCHBIX YHCENT Ha KOOPAHMHATHOM TuiockocTh. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO 4yucia. [IpuMeHeHne KOMITJIEKCHBIX 4YHCENl ISl pelieHuss (QU3UYECKUX H
r€OMETPUUYECKHX 3a/1a4.

YpaBHeHUs] 1 HEPABEHCTBA

Cucrema u COBOKYITHOCTh YPaBHEHHH 1 HEPAaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBbI -
ciencTBusl. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT160op KOpHEHl TPUTOHOMETPUUECKUX YpPAaBHEHUU C IOMOIIBIO TPUTOHOMETPUUYECKOM
OKPYKHOCTH. Pellienne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIC MCTOABI PCIICHUS ITOKAa3aTCIbHbBIX U J'IOFapI/I(bMI/ILIeCKI/IX HCPABCHCTB.
OCHOBHBIC MCTObI PCHICHUA UPPALHOHAJIbHBIX HCPABCHCTB.

OCHOBHBIC MCTOAbI PCIICHHA CUCTEM U COBOKyrIHOCT@fI PalrOHAJIbHbIX, HPpALlMOHAJIbHBIX,
IIOKa3aTCJIbHBIX U J'IOFapI/I(i)MI/I‘leCKI/IX ypaBHeHHfI.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHHUW, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKUX 3aJay U
3alad M3 pasNUYHBIX oOJacTed HAyKH W peanbHOW >KU3HM, HMHTEPHIpETaIfs MOTy4YeHHBIX
pe3ynbTaToOB.

DyYyHKUUH U TPaPuUKU

I'papux xommozuiuu (yHkuuid. I'eomerpuyeckne oOpas3bl ypaBHEHHH M HEPaBEHCTB Ha
KOOPJIMHATHOMN TIOCKOCTH.



Tpuronomerpuyeckue GyHKIUHU, UX CBOICTBA U rpadUKH.

I'paduueckue MeTObI pelIeHUs ypaBHEHUH U HEpaBEeHCTB. [ paduueckue METoAbI pelieHHs
3aJ1a4 ¢ mapaMeTpamu.

Ucnonw3oBanne rpapukoB (QyHKUIMA [UIsT MCCIECIOBAHUSA MPOILIECCOB M 3aBHCHMOCTEH,
KOTOPBIC BOSHUKAIOT MPHU PEHICHUH 3a/1a4 U3 JIPYrUX y4eOHBIX MPEIMETOB U peaTbHON KU3HH.

Hauana MmaTeMaTHYeCKOI0 aHAJIH3A

[IpumeneHre MPOU3BOAHON K MCCIETOBAHNIO (QYHKIIMI HA MOHOTOHHOCTD U SKCTPEMYMBI.
HaxoxaeHre HauboIbIIero 1 HauMEHbIIEro 3HaYeHUH HeNpephIBHON (DYHKIIMM Ha OTpE3Ke.

[IpumeHenre NPOU3BOAHOM [UIsI HAXOKJIEHUS HAWIYYIIEro pPEIIeHUS B IPHUKIAJHBIX
3ajauax, JJIs OIpPEJENIEHUs] CKOPOCTH W YCKOPEHMs Ipolecca, 3aJaHHOro (opMysnod HiIu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. [lepBooOpa3HbIe 3JIEMEHTapHBIX
¢byukuuii. [IpaBuia HaxoXkAEHUS TEPBOOOPA3HBIX.

NHterpan. ['eomeTprudeckuil CMbIC MHTErpajia. Beancienne onpenes€HHOro MHTerpaia
o ¢opmyne Herotona-JleitOnuna.

[IpuMeHenne wHTErpajga s HAXOXKACHHUS IUIOMAeH TUIOCKHX (GUryp U 0OBEMOB
r€OMETPUYECKHUX TEJI.

[Tpumepsr pemenuit nuddepeHnnaTbHBIX ypaBHEHUNA. MaTeMaTHYeCKOe MOJICTHPOBAHKE
peaNIbHBIX MPOLIECCOB C MOMOILIBIO AU PepeHIInaTIbHbIX YPABHEHHIH.

11 KJIACC

Tena Bpamenust

[TonsTHs: UUIMHApPUYECKas TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, 00pasyromue nosepxuocteil. Tena BpalieHus: HUIMHAP, KOHYC, YCEUEHHBIM KOHYC,
cdepa, map. BzaumHoe pacnosnoxenue cepsl U MIOCKOCTH, KacaTelbHasl MIOCKOCTh K cdepe.
N3o00pakenue Ten BpalleHus Ha miIockocTu. Pa3BépTka munHapa u konyca. Cummerpust cepsl
U 11apa.

O6béMm. OcHoBHbBIE cBoiicTBa 00bEMOB Ted. Teopema 00 00BEME NPSAMOYrOJBLHOIO
napauenenunena u ciaeactsus u3 He€. OObEM NpsAMOM M HAKIOHHOW HPU3MBI, IWIMHApA,
nupaMubl 1 KoHyca. OO6BEM 1apa U apoBOro CETMEHTA.

KOM6I/IHaI_II/II/I TCJI BpallCHHUA W MHOTI'OI'PAaHHUKOB. HpI/ISMa, BIIMCaHHAass B LWJIHWHIP,
ONHrCaHHadg OKOJIO HWJIMHIpA. HCpCCC‘-ICHI/Ie C(I)CpBI H miapa € IINOCKOCTBIO. Kacanue mapa u
C(bepLI I10CKOCThIO. IloHsATHE MHOT'OTpaHHHKaA, OTIMCAHHOTO OKOJIO C(I)epbl, C(I)epbl, BIIICAaHHOH B
MHOT'OT'paHHUK UJIK TCJIO BpallCHUA.



[Tnomanas MOBEPXHOCTH HWIMHIpPA, KOHyca, momans chepsl u e vacreil. [lomobue B
npoctpanctBe. OTHOmIEeHHME O00BEMOB, IUIOIAACH IMOBEPXHOCTEH TOJOOHBIX  (uryp.
[IpeobpazoBanue momodus, romMoTeTHs. PemeHue 3agay Ha IUIOCKOCTH C HCIOJIb30BaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOrOTPaHHUKOB U T€J BPAlLLEHUs: CEUeHMsI LIMIIMHPA (TTapaljIesIbHO
U MEpPHEHAUKYISPHO OCH), CEYEHHS] KOHYyca (Iapajuie/ibHble OCHOBAHUIO M MPOXOSILNE Yepes3
BEpIIMHY), CEUEHUs I1apa, METO/bl IIOCTPOEHUSI CEYEHUI: METOJ| CJIEI0B, METO/ BHYTPEHHETO
[IPOEKTUPOBAHMSI, METO/1 IEPEHOCA CEKYIIIEH MIIOCKOCTH.

BeKTopbl U KOOPAUMHATHI B IIPOCTPAHCTBE

Bextopsl B mpocTpanctBe. Onepanuu Hajl BeKToOpaMu. BekTopHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOTO yMHOXkeHMs. [IpsmoyronbHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxkenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpHU
pELIeHUH T€OMETPUUECKUX 3a/1a4.

J{BM:KeHHMS B IPOCTPAHCTBE

JIBmwxenus mpoctpancTBa. Otobpaxkenus. J[BrkeHns u paBeHCTBO ¢uryp. OOmue cBoicTBa
JBW>KEHUW. BuUIbl ABMKEHMI: MapauiebHbII NMEPEHOC, IEHTpadbHas CUMMETPHS, 3epKalbHas
CUMMETpUs, TOBOPOT BOKpYT npsiMoil. [IpeoGpa3zoBanus nmogobus. [Ipsmas u chepa Ditnepa.

11 KJIACC

CoBMeCTHOE pachpeliefiecHHe JABYX CiydalHbIX BeauduH. He3zaBucumbie ciydaliHbIe
BEJTUYHHBI.

Marematuueckoe OXuJaHWe choy4dailHOM BenumuuHbl (pacmpenenenus). [Ipumepsr
MIPUMEHEHHS] MAaTEMaTHYECKOT0 0KHUIaHus (CTpaxoBaHUe, JJoTepes). MareMaTH4ecKoe 0K1IaHne
OMHAPHOW CIIy4alfHOW BEIWYWHBI. MaTeMaTH4YeCKOe OXKHJAHUE CYMMBI CIIyYallHBIX BEJIMYHH.
Marematuueckoe 0XKuAaHUe TEOMETPUUECKOT0 U OMHOMUAIBLHOTO pacipeesieHui.

Jucnepcuss u CTaHIApTHOE OTKJIOHEHHWE CIy4YalHOW BENUYMUHBI (pachpeesieHus).
Jucnepcusi OMHApHOW ciay4aliHOW BeTMYMHBI. MaTeMaTuuecKoe OXKUIAHWE IMPOU3BEACHUS U
JMCTIEPCUSl CYMMBbI HE3aBUCHUMBIX CIyJailHBIX BeTHYMH. J(ucriepcust U CTaHAApTHOE OTKIOHEHHUE
OMHOMHUANBHOTO pacmpeneneHus. Jucnepcus W CTaHIAPTHOE OTKIOHEHUE T'€OMETPUYECKOTO
pacmpeeneHusl.

HepasenctBo YeObiméBa. Teopema YeOwimépa. Teopema bepHymin. 3akoH OobIINX
yucen. Beibopounslii Meton wuccienoBaHuil. Beibopounble XxapakrtepucTuku. OlieHHBaHHe
BEPOSATHOCTH COOBITUS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpoCTeHIINX TUMOTE3 ¢ HOMOIIBIO
U3YYEHHBIX PaCIIpEIEICHUN.

HenpepriBHble cnydaiinble BenuuuHbl. IIpuMepbl. @yHKIHS IUIOTHOCTH BEPOSITHOCTH
pacnpeneneHus. PaBHOMepHOEe paclpeeleHMe M €ro CBOWCTBA. 3aladM, INPUBOAALIUE K
II0KA3aTE€IbHOMY PpAaCIpENEIeHUI0. 3aJaud, NPUBOASIIIME K HOPMAJIBHOMY paclpeiesCHUIO.
@OyHKIUSA TIOTHOCTH BEPOATHOCTH IOKA3aTENBHOTO pachpeieneHus, (YHKIUS IUIOTHOCTH



BEPOSITHOCTH HOPMaJIbHOTO pacnpezeneHus. OyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAaJIbHOTO
pacnpeneseHusl.

[TocnenoBatenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITUH. 3ajaud, TPUBOJAAIINE K
pacupenenenuto [Iyaccona.

KoBapuanus nByx cay4ailHeix BenuuuH. KodQpuiueHT IuHEHHON KOppessiuH.
CoBmecTHBIC HAOMIOACHUS JABYX Beau4rH. BriOopounsiii koddduiment koppensuuu. Paznmuyamne
MEXKy JMHEHHOM CBS3bK0 M INPUUYMHHO-CIICICTBEHHON CBs3bl0. JIMHEWHas perpeccus, METOJ
HaVMEHBIINX KBaJIpPaTOB.

11 kaacc, BTOpoii roa odoyuenus, 204 yaca

KoaunuyecTBo yacoB

N3 Hux
HaunmeHoBaHMe pa3ae/ioB, TeM Bcero
KOHTPOJIbH
4acos
bIX padoT

IloBTOpEHHE 10 1
Bxonnas koHTposibHas paboTa
Tpuronomerpudeckune QpyHKIUH 15 1

KonTponsnas pabora Ne 1 «Tpuronomerpruyeckue GyHKIMI»

MeTtox KOOPAUHAT B IPOCTPaHCcTBe. /[BHKEHUs ¥ 0100UA B
NMPOCTPaHCTBE. 18 1
KonTtponbras padoTta Ne 2 «MeToa KOOpAUHAT B IPOCTPAHCTBEY

JunemenTapubie Gpynkuuu. [Ipenen pynkumm.

KonTponsnas padora Ne 3 «IIpenen pyHkium» 10 1
IIpousBoanas pyHKuum.

20 1
KontponbHas padota Ne 4 «[IpousBoaHas GyHKITUN
IIpumeHeHnue Npou3BOAHON PYHKIIUU
Kountponbnas pabora Ne § «IIpumenenue npon3BoaHON GYHKIIUNI» 18 1
Tena ppamenust

21 1
Kontponbnas padorta Ne 5 «Tena BpamieHus»
IlepBooOpa3Hasi U MHTErpaJ
KonTponsnas padora Ne 6 «llepBoobpa3Has u UHTErpam» 16 1
Kom0unaropuka. 6 -
Teopus BeposiTHOCTEl
KonTponsnas padora Ne 7 «Kombunaropuka. Teopust 10 1
BEPOSITHOCTEN»
Maremaruyeckas cratuctuka. Teopus rpagos
KonTtponpHas padota Ne 8 «2neMeHTbl MaTeMaTHYeCKOM 15 1
CTaTUCTUKH, TeOpus TpadoB»
O0bembI TeJ

21 1
KonTtponsHas padota Ne 9 «O6beMbI TEm»
HTorosoe noBropeHue ¢ HCNOJb30BAHNEM TMATHOCTHYECKUX 24 2

martepuanos EI'DJ, recroBasi padora

Bceero 204 13
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