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1. MACIIOPT PABOYEM [TPOTPAMMBI YYEBHOI' O IMPEAMETA
«MATEMATHUKA»

1.1. O6s1acTs npuMeHeHus1 padoyveil MPOrpaMmbl

PabGouast mporpamma y4yeOHOTO mMpenMeTa SBISIETCS YacThblO OCHOBHOM
npodeccruoHanbHOl 00pa30BaTEIHLHON MPOTPAMMBI.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType o00pa3oBaTebHOM
NporpaMMbl

VYueOupiii npeamer «MareMaTuka» OTHOCHTCS K TPOQUIBHBIM yUeOHBIM
npeaMeraMm  o0mieoOpa3oBaTEIbHOM  MOATOTOBKU.  YYEOHBIM — mpeaMer
«Maremartuka» u3ydaercs Ha yrilyOJICHHOM YpOBHE.

OcobOoe 3HaueHwe Yy4eOHBIM NpeAMET HMeeT Mpu (POPMUPOBAHUU U
pa3BUTHN OOUINX U NPOPECCUOHATBHBIX KOMIIETEHIUI:

OK 01. BeiOupatp cmocoOsl pemieHus 3agad  MpodeccrnoHaIbHOMI
NESATEIbHOCTH MPUMEHUTENIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBarb COBPEMEHHBIE CpEJICTBAa IOMCKA, aHalu3a MU
UHTEpIIpeTanud HHPOPMAIMN U THPOPMAITMOHHBIE TEXHOJIOTHH TSI BHITIOTHEHHS
3aJa4 Mpo(ecCroHaIbHOM 1eATENbHOCTH.

OK 03. [TnanupoBath 1 peaqn30BbIBaTh COOCTBEHHOE POGECCHOHATHFHOE U
JMYHOCTHOE pa3BUTHE, peITPUHUMATEIHCKY IO JeSITEIIbHOCTD B
npodeccuoHanbHOM cdepe, UCIOIB30BaTh 3HAHUA 10 (PUHAHCOBOW IrPaMOTHOCTH B
pa3IMYHBIX )KU3HEHHBIX CUTYaIIHSX.

OK 04. DddexkTnBHO B3auMOACHCTBOBaTL M pabOTaTh B KOJUICKTHBE M
KOMaH/Ie.

OK 05. OcymiecTBisTh YCTHYIO W THUCHhMEHHYI0 KOMMYHHUKAIMIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoit ®Deneparii ¢ y4eToM OCOOEHHOCTEM
COLIMAJILHOTO U KyJBTYPHOTO KOHTEKCTA.

I[IK 5.1. IlnanupoBaTh AEATENBHOCTHh MOAPA3JEICHUS IO TEXHUYECKOMY
0OCITY>KUBAHHUIO U PEMOHTY CHCTEM, Y3JIOB U JIBUTATENICH aBTOMOOUJIS.

1.3. TpeOoBaHus K pe3yJbTaTaM OCBOEHUsI Y4eOHOI0 NpeaMeTa
Pabouast mporpamma yueOGHOro mpemmera «MaremaTuka» paspaboTaHa B
cootBerctBu ¢ @DI'OC COO, Ha ocHoBe TpeboBanuii DenepanbHON

o0pa3zoBaTeILHON TPOTrpaMMbl CPETHEr0 O0IIEro 0Opa3oBaHMUs.

B pamkax ocBoeHusl conep)kaHus ydyeOHoro mnpeamera «MaTemaTHKay,
o0ecnieunBaeTcs JOCTHKEHHE 00YUAIOIIUMUCS CIEYIOIINX PE3yIbTaTOB:



JIMYHOCTHBIX

B yactn -cOpMHUPOBAHHOCTh TPAKIAHCKOM MO3ULIMK  OOydYarolerocs Kak
rPakIaHCKOr0 AKTUBHOTO M  OTBETCTBEHHOTO WICHAa POCCHICKOrOo  OOIIecTBa,
BOCIIUTAHUS NpeJCTaBICHHE O MaTeMaTHMYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SBICHUH, TPOIEIYyp TPaXIAHCKOTO OOIIecTBa
(BBIOOpBI, OMpOCHI W  JIpYroe), yMEHHE B3aHMOJCIHCTBOBATH C
COIIMATILHBIMA HMHCTUTYTaAMU B COOTBETCTBHH C UX (QYHKIUIMH U
Ha3HAYCHHUEM.
- c(hOpMHPOBAHHOCTh POCCHMCKOW TPAXKIAHCKOH HMJICHTUYHOCTH,
B uactn YBOKEHUS K TPOIUIOMY M HACTOSAIIEMY POCCHUMCKON MaTeMaTHKH,
NATPHOTHYCCKOI0 | [{eHHOCTHOE OTHOIIIEHUE
BOCIIMTAHHSA K  JIOCTH)KEHHUSM  POCCHHCKMX  MAaTeMaTMKOB W  POCCHHCKOMN

MaTeMaTH4YeCKOM IIKOJIBI, MCIIOJIb30BAHUC 3THX I[OCTI/DKCHI/Iﬁ B Opyrux
HayKaX, TCXHOJIOT'HX, C(bean OKOHOMUKH,

B yacTu 1yxoBHO-

- OCO3HAaHME  JYXOBHBIX  LIEHHOCTEH  POCCUHCKOTO  Hapoja,
c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, 3TUYECKOTO TOBEICHUS,

HPaBCTBEHHOT0 CBA3aHHOI'O C IPAKTUYECKUM IPUMEHEHHEM JOCTH)KEHUH HAyKU H
BOCIIMTAaHUA JEeSTENIbHOCThIO YYEHOTO, OCO3HAHHWE JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOMYMBOTO OYAYIIEro;
- 3CTETUYECKOE OTHOUICHNE K MUPY, BKIIIOYAs 3CTETUKY MaTeMaTHUECKUX
B wactu 3aKOHOMEpHOCTEH, OOBEKTOB, 3a/Jay, pelIeHUH, pacCyKIeHUH,
ICTETHHECKOTO BOCIPUUMYHBOCTD
BOCHHTAHHS K MaTeMaTHYECKUM acIlleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;
- cOPMUPOBAHHOCTH YMEHHS NPHMEHSATH MaTeMaTHYeCKHE 3HAHUS B
B uactn WHTEpecax 3/I0poBOro u 0Oe3omacHoro obpasza >XKW3HH, OTBETCTBEHHOE
¢usnyeckoro OTHOIIICHHE K CBOEMY 3JI0POBBIO (3mopoBoe MUTaHUE,
BOCIIMTAHHS cOaaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXa, PEryJsipHas pusnueckas
aKTUBHOCTb),  (PU3MUYECKOE  COBEpIICHCTBOBAHHWE MpPHU  3AHATHUAX
CIIOPTHBHO-03/I0POBUTEIIFHON JICATEIEHOCTHIO;
- TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOJIOOMS, MHTEpEC K
B yactn pasnuyHbIM cepaM NMpodhecCHOHAIBHOW JesITeIbHOCTH, CBA3aHHBIM C
TPyA0BOIo MaTeMaTUKOMN
BOCIIMTAHHS U e€ MPUIOKEHUSIMH, YMEHHE COBEPILATh OCO3HAHHBIM BHIOOP OyAyIIeit
npodeccud W Pealu30BbIBATH COOCTBEHHBIE JKU3HEHHbBIC IUIaHBbI,
TOTOBHOCTb u CHOCOOHOCTh
K MaTeMaTH4ecKoMy 0O0pa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSHKEHUH
BCE JKM3HM, TOTOBHOCTb K aKTUBHOMY YYacTHIO B pEIICHUH
NPaKTUYECKUX 3a/1a4 MaTeMaTH4YeCKOM HalpaBIeHHOCTH;
- chopMHUPOBAaHHOCTH IKOJIIOTHYECKOW KYyJIbTYPBI, TTOHUMAHUE BIUSHHS
B wactn COLIMAIbHO-9KOHOMHUYECKUX TPOIIECCOB HAa COCTOSIHUE TNPHUPOIHOU U
IKOJIOTHIECKOro COIMAJILHOM CpeJbl, OCO3HAHKE TJIO0ATLHOTO XapaKTepa IKOJIOTHICCKUX
BOCIIMTAHUS

npo0OyieM, OpUEHTAaIUsl Ha NPUMEHEHHWE MaTEeMaTHUeCKUX 3HAHUU JUIs
pemieHus 3amad B O0JacTH OKPY’KAIOIIEH Cpeabl, TUIAaHUPOBAHUE
MOCTYIIKOB U OIICHKH WX BO3MOXKHBIX TMOCIEACTBHH TSI OKPYXKAIOIIEH
CpeJbl;

B yacTu uennocrtu
HAYYHOI'0
MO3HAHUSA

- c(hOpMUPOBAHHOCTh MHPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTUKH,
MMOHUMAaHUe MaTeMaTU4YeCKOn HayKd

KaKk cQepbl YelIoBEUECKOW JACSITENIBHOCTH, JTaloB €€ pa3BUTHS U
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SHAYUMOCTH  OJId  PAa3BUTHA  HUBUIM3ALUU, OBJIaJCHHUE  A3BIKOM
MaTeMaTUKd M MaTeMaTHYSCKOU Ky.]'[BTypOﬁ KaK CpCACTBOM IIO3HAHUA
MHpa, TOTOBHOCTb OCYHICCTBJIATHL HNPOCKTHYKO KW HCCICAOBATCILCKYIO
ACATCIIBHOCTh MHAUBHUAYAJIbHO U B I'PYIIIIC.

MeTanpeaMeTHBIX

1. YHI/IBepcaJILHLIe y‘leﬁl—lble NO3HABATeJbHBIE NelCTBHUSA

Ba3oBble
JOrHYecKHue
aencTBus

- BBIBIATh U XapaKTepU30BaTh  CYIIECTBEHHbIE  MPHU3HAKU
MaTEeMaTHYeCKUX OOBEKTOB, OHATUN, OTHOIICHUNA MEXIY MOHSTUSIMHU,
dbopMynupoBarthb OTIpe/IeTICHUS MOHSITHIA, yCTaHaBIUBATh
CYIIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JJIsi 00OOIICHUS
Y CpaBHEHHUS, KpUTEPUHU IPOBOAUMOIO aHAIIN3a;

- BOCHpUHUMATbH, (OPMYJIHPOBATH W MPEeOOPa30BHIBATH CYKICHUSA:
yTBEpIUTENIbHbIE U OTpHUIATENbHbIC, €IMHUYHbIC, YACTHBIE U 0OIIue,
YCIIOBHEIE;

- BBISIBIATH MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpOTUBOpeYUsi B (PaKkTax, MAaHHBIX, HAOJIONCHUSX W YTBEPKICHUSX,
npensarath KpUTEpHUH
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

- JIeNiaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JI€TYKTHBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIIOUCHUHN 110 aHAJIOTHH;

- TPOBOJUTH CAMOCTOSTEIHHO JIOKA3aTeNbCTBA MaTEMaTHYECKHX
yTBepXKACHW  (TpsiMBIE W OT  MPOTHUBHOTO),  BBICTPAWBATH
apryMeHTall1Io, MIPUBOIUTH PUMEPBI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS M BBIBOIBI;

- BBIOMpATh crocob perieHus: yueOHOU 3a7aun (CpaBHUBATh HECKOJIBKO
BapHaHTOB pEIICHHUs, BHIOMpATh HaWOOJIee MOAXOIAIMUNA C Y4ETOM
CaMOCTOSITENILHO BBIJCIEHHBIX KPUTEPHUEB).

Ba3zoBbie
HCCJIed0BaATEeILCKHE
JHeHCTBUA

- WCIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKHI WHCTPYMEHT
Mmo3HaHus, GOpMyIUPOBaTH BOMPOCH, (UKCHPYIOIIHNE MPOTUBOPEUHE,
npo0JieMy, yCTaHaBIMBATh UCKOMOE M JaHHOE, (OPMUPOBATH TUTIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

- IIpOBOAUTH CaMOCTOATECIIbHO CHJ'IaHI/IPOBaHHblf/'I OKCIICPUMCHT,
WCCIIEIOBaHNE MO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXTY
00BEKTaMHU, SIBJICHUSIMHU, TIPOIIECCAMH;

- CaMoOCTOSATENhHO (OPMYIUPOBATh OOOOIIEHUS ¥ BBIBOJBI TIO
pe3ynbpTataM TpPOBEAEHHOTO HAONIOIEHUsS, UCCIIECOBAHUS, OICHHBAThH
JIOCTOBEPHOCTH TTOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB M 0000IIIEHNUI;

- MPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IMPOIIECCA, & TAKKE BBIIBUTATh
MMPCAIOJIOKEHNUA O €T0 Pa3BUTUM B HOBBIX YCIOBHAX.

Pabora ¢
uHopmanmen

- BBIIBIIATH JeQUIUTH WHPOPMALUU, TaHHBIX, HEOOXOAMMBIX JUIs
OTBETa Ha BOIIPOC U JJIs PELIEHUs 3a]auu;

- BbIOMpaTh UWHPOPMALMIO U3 HCTOYHHUKOB PpA3IMYHBIX THUIIOB,
aHAJIM3UPOBATh, CUCTEMAaTHU3UPOBATh u UHTEPIPETUPOBATH
MHGOPMAIIMIO PA3INYHBIX BUAOB U (OPM IpeCTaBICHHUS;

- CTPYKTYpHpOBaTh HH(OpMAILMIO, TMPEACTABIATh €€ B pa3iIMYHbIX
(bopmax, MIUTIOCTPUPOBATH TPAPHUUECKH;

- OUEHUBaTh HAAEKHOCTb HH(OpPMALMM MO  CAMOCTOSATEIBHO
c(OPMYIHPOBAHHBIM KPUTEPHSIM.

2. YHuBepcajibHble KOMMYHUKATHBHbBIE 1eHCTBUS




Oo0wmenne - BOCIPUHMMATh M (OPMYJIHPOBATH CYXKIECHUS B COOTBETCTBUHU C
YCIOBUAMHU U LEJIAMH OOIIEHUS, SICHO, TOYHO, I'PaMOTHO BBIpaKaTb
CBOIO TOUKY 3peHus B YCTHBIX
U NMCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOJy PEIICHHUA 3a1ayH,
KOMMEHTHUPOBATh IIOJyUYEHHBIH PE3YJIbTaT;

- B X0Jle 00CYKIeHHs 3a/laBaTh BOIPOCHI IO CYLIECTBY OOCYKAaeMOM
TEMBI, IPOOJIEMBI, PEILIAEMON 3a/1auM, BHICKA3bIBATh UIEH, HALICJICHHbIE
Ha TIOWCK pEIICHHUs, CONOCTABIIATH CBOM CYXKIEHHUSA C CYXIACHHUAMH
JIPYyTUX YYacTHUKOB JHAajora, OOHapyKHBAaTh pa3jIHMuUe U CXOJICTBO
NO3ULMH, B KOpPpeKTHOU ¢opme (GopMyIupoBaTh pa3HOIIACHUs, CBOU
BO3PAKECHUS;

- TPEACTABIIATH pE3yNbTAaTbl pEIIEHUS 3aJadd, OSKCIICpUMEHTAa,
WCCIICIOBAHMsI,  IPOEKTa, CaMOCTOSTEIbHO  BHIOMpaTh  (opmar
BBICTYIUICHMsI C Y4€TOM 3ajay [pe3eHTalud U O0COOEHHOCTEH

Ay IUTOPUMU.
CoBmecTHast - TIOHMMarb W HCIOJIb30BAaTh IPEUMYIIECTBA KOMaHIAHOM U
AeATe1bHOCTh WHIMBUIYaIbHON pabOTHl MPH pElIeHHH YYEOHBIX 3a/1a4, MPUHUMAThH

Lelb COBMECTHOW  JESATeNbHOCTH, IUIAHUPOBATh  OPraHU3alUIo
COBMECTHOM palOThl, pacmpenemnsiTb BHABI pPabOT, JOTrOBapHBATHCA,
oOcyxJaaThb TpoIecC M pe3yiabTaT paboThl, 0000IIaTh MHEHUs
HECKOIBKHUX JIFO/ICH;

- y4yacTBOBaTh B TpymnmoBbIX (opMax paboTel (00OcykaeHus, oOMeH
MHEHUH, «MO3TOBBIC IITYPMbD» W WHBIC), BBHITIOJHATH CBOIO YacTh
paboTel M KOOPAMHUPOBATH CBOU JIEHCTBUS C JPYTUMH YiI€HAMHU
KOMaH/Ibl, OIICHWBATh KAYeCTBO CBOETO BKJAJa B OOMIMHA MPOIYKT IO
KpUTepusiM, cHOpMyIHPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

3. YHuBepcajibHble peryJiTUBHbIE 1eliCTBUS

Camoopranm3anusi | - COCTaBIIATH IJIaH, AITOPUTM PELIEHUS 3a/1a4u,

- BBIOMpATh CMOCOO pEIIeHUs ¢ YYETOM HMEIOIIMXCI PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH,

- ApryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C y4ETOM
HOBOM MH(OPMALIUH.

CaMOKOHTpOJIb - BJIAJIETh HABBIKAMU I103HABATEIbHOW pEQIIEKCUM KaK OCO3HaHUs
COBEpLIAEMBIX JEHCTBUI U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB,
BIAJETh CHOCO0AMHM CaMOIPOBEPKH, CaMOKOHTpPOJIL Ipolecca MU
pe3yJsbTara peleHsl MaTEMaTHYEeCKON 3aJauH;

- MpeABHIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MU PEIICHUU
3a/la4l, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENILCTB,  JAHHBIX, HAWJIEHHBIX  OIIMOOK,  BBISIBICHHBIX
TPYIHOCTEH;

- OLIEHUBATh COOTBETCTBUE pe3yjbTaTa LIETH M YCIOBUSM, OOBACHATH
MIPUYMHBI JOCTUKEHHS WIA HENOCTHIKEHUS PE3yJIbTaTOB JIEATENBHOCTH,
HaXOJUTh OUIMOKY, 1aBaTh OLIEHKY NPHOOPETEHHOMY OIBITY.

IIpeaMeTHBIX

1) cB0OOIHO OIEpUpPOBATh MOHATUSMH: PAMOHAIBLHOE YUCIO, OECKOHEYHAsl MepUoIyYecKast
Ipo0Ob, MPOLEHTHI, UPPALIMOHAIBHOE YHUCIIO, MHOXKECTBA PALMOHANBHBIX U JIEHCTBUTEIBHBIX
qHcel, MOJAYJb JICHCTBUTENBHOTO YHCIA; MPUMEHATh JIpoOM M TMPOLEHTH I pelIeHHs
MPUKIAIHBIX 3a0a4 W3 pPa3IW4HbIX OTpacied 3HaHUM W pPEATbHOW JKM3HU; IPUMEHATH
npuONIMKEHHBIE BBIYMCICHUS, TMpaBUJIa OKPYTJIEHMS, TPHUKUIKY U OIEHKY pe3yibTaTa
BBIUMCIICHUM; CBOOOJHO ONEpUpPOBATh TMOHSITHEM: CTENEHb C LEeJbIM IOKa3aTeleM,
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UCTOJB30BATh MOIXOMSIIYI0 (OpMY 3alUCH JEHCTBUTENBHBIX 4YHCENT JJs pEeUIeHUs
NPAaKTUYECKUX 3aJjad M MpPEJCTaBICHHUA [aHHBIX; CBOOOJAHO ONEPUPOBATH IOHATHEM:
apu(MeTHYECKUI KOPEHb HATYPaJIbHON CTENEHH; CBOOOIHO ONEPUPOBATH MOHITHEM: CTEIICHb C
palMOHaNBHBIM IOKa3aTejaeM; CBOOOJHO ONEpUpOBaTh MOHATHUAMM: JiorapudmM yucia,
JECATUYHbIE W HaTypallbHble JIorapu(Mbl; CBOOOJHO ONEPUPOBATH MOHATHAMH: CHHYC,
KOCHHYC, TQHT'€HC, KOTaHI€HC YHMCJIOBOIO apryMEHTa; ONEepHUpOBAaTh MOHATUSAMH: APKCHUHYC,
apPKKOCHHYC M apKTaHI'€HC YHCIOBOT'O apryMeHTa.

2) cBOOOIHO OIEPUPOBATh MOHATUSMH: TOXKICCTBO, YPAaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHUS U YpPaBHEHHUSA-CIIECJICTBUS, PABHOCUIIbHBIE HEPABEHCTBA; IPUMEHATH pa3IMuHbIC
METO/bl PEIIEHUs] PalMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX YPAaBHEHHUH, NPUMEHITh METOJ
MHTEPBAJIOB I PEIICHHs] HEPaBEHCTB; CBOOOIHO ONEPHPOBATH MOHSATHUSAMHU: MHOTOWIEH OT
OJTHOM NepeMEeHHOM, MHOT'OYJIEH C LIeIbIMU KO3(ppULMeHTaMu, KOPHU MHOTOWIEHA, IPUMEHSATh
JICJICHUE MHOIOWIEHAa Ha MHOTOWIEH C OCTaTKoMm, TeopeMy be3dy m Teopemy Buera nns
pemieHust 3ajxad;  CBOOOJHO ONEPUPOBATH NOHATHAMM: CUCTEMA JIMHEHHBIX YypaBHEHHUH,
MaTpUlla, ONPEAENUTENb MAaTpulbl 2 X2 U €ro reoOMETPUYECKHH CMBICI, HCIO0JIb30BATh
CBOWCTBA OMpeAeauTess 2 X 2 JUIsl BBIUMCIEHUS €r0 3HAYEHUs, IPUMEHATh ONpPENeTUTeNH JUIs
pElIEHNs CUCTEMBbl JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATh PEAJIbHbIE CUTYallUU C IOMOIIBIO
CHCTEMbI JINHEHHBIX ypaBHEHUH, MCCIE0BATh MOCTPOCHHBIE MOJENIN C MOMOIIBIO MAaTpUI] U
onpeAenuTeNeld, HMHTEPIPETUPOBATh MOJYUYEHHBIH pe3yibTaT; HCIOJIb30BaTh CBOWCTBA
JNEUCTBUH C KOpPHAMM JUIsl NpeoOpa3oBaHMs BBIPAKEHWH; BBINOJIHATH NPeoOpa3OBaHUs
YHCJIOBBIX BBIPAKEHUH, COJAEpKAIIMX CTENEHU C pallOHAJIbHBIM I1OKa3aTeIeM; HUCIIOJIb30BaTh
CBOWCTBa JorapupmMoB Ui NpeoOpazoBaHMsl JIOrapuPMHUUECKUX BBIPAKEHH; CBOOOIHO
OTIEPUPOBATH MOHATUSMH: HPPALMOHAIBHBIC, TOKa3aTeIbHBIE U JIOTApU(PMHUUECKUE yPAaBHEHHUS,
HAaXOJIUTh MX PEIIEHUS C MOMOIIbI0 PAaBHOCHUJIBHBIX IEPEXO0/]0B MU OCYLIECTBISIS MPOBEPKY
KOpHEH; MpPHUMEHSATh OCHOBHBIE TPUTOHOMETpHYECKHE (OPMYJBl JUIS TMPEoOpa3OBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHH; CBOOOIHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHE, TMPHUMEHATh HEoOXomumble (OPMYNBl Ui  pEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YpPaBHEHMH; MOJEIMPOBATH pealbHble CUTYallMd Ha SA3bIKE anreOpsl,
COCTaBJISTh BBIPAKEHHUS, YpPAaBHEHUS, HEPABEHCTBA [0 YCJIOBHMIO 3a/Jayd, HCCIEN0BaTh
MIOCTPOEHHBIE MOJIENH C MCII0JIb30BAaHUEM afrapara ajreOpbl.

3) cBOOOMHO OMEpHUPOBATh MOHATHAMHU: (YHKIHMS, CrOCOObl 3amaHus (YHKIUH, B3aUMHO
oOpaTHble (YHKLUNH, KOMOO3MLUSA (YHKUMH, rpaduk (yHKIHUH, BBIIOJHATH 3JI€MEHTapHbIC
npeoOpazoBanusi TpaduKoB (PYHKIMNA; CBOOOJHO OMNEPUPOBATH TMOHATHUSMU: 00JIACTh
ONpeNieIeHus W MHOXKECTBO  3HAueHUM  (yHKIMM, HyId (QYHKIUH, [POMEXYTKU
3HAKOMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBAaTh MOHATUAMU: YETHBIE M HEYETHbIE (DYyHKIMH,
nepuosndeckue (QyHKIUU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHHUMYMBI
dbyukuuy, HanOoJbllee W HaWMMEHbIEe 3HAaYeHUE (YHKIMH HAa TMPOMEXKYTKE; CBOOOIHO
OIEepPUPOBATH MOHATHAMM: CTETIEHHAs (PYHKLHUS C HATYpAIbHBIM U IEJIBIM [ToKa3aTeseM, rpaduk
CTENIEHHON (DYHKIIMU C HAaTypaJbHBIM U LIEJIbIM MOKa3aTesneM, rpaguK KOpHS N-0i CTENEHU Kak
¢byHKIMH OOpaTHOM CTENeHM C HaTypalbHBIM II0Ka3aTeleM; OIEePUPOBATh MOHATHIMMU:
JTUHeNHas, KBaJgpaThUyHas U JApoOHO-TMHEHHas (YHKUIMM, BBIOJIHATH 3JIEMEHTApHOE
UCCIIeIOBAaHUE M  TIOCTPOEHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMHU:
MoKasareiabHasi U Jorapupmuyeckas (QyHKIMH, UX CBOICTBAa M rpaduKH, HCIOJIB30BATh HX
rpaduKu Ui pelieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETpUYECKas
OKPYXHOCTb,  OIpENEJeHHEe TPUTOHOMETPUUECKUX  (QYHKIMHA  YHCIOBOTO  apryMeHTa;
UCMOJb30BaTh TpaduKu (GYHKIMHA JUIS HCCIEAOBAaHUS TPOLIECCOB M 3aBUCHUMOCTEH IpH
pelIeHnH 3a7a4d U3 JIPYruX y4eOHBIX MPEeIMETOB U pealbHOM KHW3HM, BBIpaXaTb (opMyliaMu
3aBUCHUMOCTH MEKIYy BEITUUMHAMU;

4) cBOOOTHO ONEPHPOBATH MOHATHAMHU: apudMeTHdecKas W TeOMETpHUecKas Mporpeccus,
O6eckoHeuHO yObIBaroIasi reoMeTpruyecKast Iporpeccus, TMHEHHBIA U SKCIIOHEHIIUAIBHBIA POCT,
(dhopMyIa CII0KHBIX MPOILEHTOB, UIMETh IPECTaBJICHHE O KOHCTAHTE; UCIOIb30BaTh MPOrPECCUU
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JUISL PELIeHUs peajibHBIX 3a]ad MPUKIIATHOTO XapaKTepa; CBOOOJAHO ONEpHUPOBATH MOHATHIMMU:
I10CJIeI0BATENbHOCTb, CIIOCOOBI 3aJaHMsI ITOCIIE10BATEIbHOCTEH, MOHOTOHHBIE 1 OTpaHUYECHHBIE
IIOCJIEI0BATEIbHOCTH, IOHUMATh OCHOBBI 3apOKACHHS MAaTEMAaTHYECKOIO aHAIU3a KaK aHalu3a
0ECKOHEYHO MallblX; CBOOOJHO ONEPHPOBATH MOHATHSIMU: HENpPEpbIBHbIE (YHKIMU, TOUKU
paspbiBa rpaduka (QYHKIWH, acUMNTOTHI rpaduka (YHKIHH; CBOOOJHO OIEPUPOBATH
NOHATUEM: (YHKIIMA, HEIPEpbIBHASL HA OTPE3Ke, IPUMEHSATh CBOMCTBA HENPEPBIBHBIX (YHKIIMH
JUIL PeLIeHUsl 3ajad; CBOOOJHO ONEPHpPOBATH MOHATHSAMM: IEpBas W BTOpas MPOU3BOIHBIC
¢GyHKIMH, KacaTenbHas K TpaguKy (QyHKIMH; BEIUUCIATE IPOU3BOJHBIE CyMMBI, IPOU3BEICHHUS,
YaCTHOTO M KOMIIO3UIMHM JBYX (YHKLIMH, 3HATh MPOM3BOJIHBIC AIIEMEHTAPHBIX (YHKIIMIA;
UCIOJIb30BATh T€OMETPUUYECKUH U (GU3NUECKUI CMBICI IPOU3BOJIHOM /IS peILeHHs 3a1a4.

5) cBOOOAHO oOmepUpOBaTh TOHATHUSMH: MHOXECTBO, OIEPALMM HAJ MHOXXECTBAMH;
HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Uuisd ONMCAHMs PEaIbHBIX IPOLECCOB U
SBJICHUH, TPU PEIICHUH 3a/1a4 U3 JPYyruX Yy4YeOHBIX NPEAMETOB; CBOOOIHO OIEPUPOBATH
MOHATUSMM: OIPENEICHUE, TEOpeMa, YPABHEHHME-CIEACTBHE, CBOMCTBO MaTeMaTH4ECKOIO
00BEKTa, I0KA3aTeNILCTBO, PABHOCUIIBHBIC YPAaBHEHHS U HEPABCHCTBA.

6) cBOOOIHO OIEPHPOBATH MOHATHIMU: HATYPaJbHOE H L[S0 YKCIIO, MHOKECTBA HATYPAJIbHBIX
U LEJbIX YUCEJl, UCIIOIb30BaTh Npu3HaKku aAeaumoctu uenbix yucen, HOJl u HOK natypaibHbIX
qucen A pelleHus 3a/1a4, IPUMEHATh alropuT™ EBkiinia; cBoOOIHO onepupoBaTh NOHATHEM
OCTaTKa 10 MOJIYJIIO, 3allUChIBaTh HaTypaJIbHbIE YMCIIA B PA3JIUYHbBIX IMO3UIMOHHBIX CHCTEMAaX
CUUCIIEHUS; CBOOOJHO OIEpUPOBATh IOHATUAMHU: KOMIUIEKCHOE 4YHCIO M MHOXECTBO
KOMIUIEKCHBIX ~ YHCEJ, TNPEACTaBIsATh KOMIUIEKCHBIE 4YHCIa B  anreOpandyeckod W
TPUTOHOMETpHUUECKON (hopMe, BBIIOIHATH apu(pMETHUYECKHE ONEepaluu ¢ HUMU U U300paXkaThb
Ha KOOPJMHATHOM IIJIOCKOCTH.

7) CBOOOJHO OIIEpUPOBATh HOHSTUAMM: UPpaLMOHAIILHBIE, II0Ka3aTeNbHbIE
u JsorapuMuYecKkue HEpaBEHCTBA, HAXOJUTh WX PEIICHHs C TOMOIIBI0 PaBHOCHUIBHBIX
[IEPEX0/0B; OCYIIECTBIATh OTOOp KOpHEH NpU PELIeHHH TPUTOHOMETPUUYECKOI'O ypaBHEHMS,
CBOOO/ZIHO  ONEpUPOBATH  IOHATHEM  TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSATh
HeoO0XoAuMBble (HOPMYJIbI Uil PELICHHUS OCHOBHBIX THUIIOB TPUIOHOMETPUYECKMX HEpPABEHCTB;
CBOOOZIHO  ONEepUpoOBaTh  MOHATUSIMU:  CHCTEMa M COBOKYIHOCTb  YpaBHEHHI
1 HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHSI, HAXOAUTH PELICHUS] CUCTEMBI U
COBOKYITHOCTE€W PpallMOHAIBHBIX, HUPPALMOHAIBHBIX, IOKAa3aTeNbHbIX M JOrapupMUUEcKux
YPaBHEHUII M HEPABEHCTB;, pEIIaTh palUOHAIBHBIE, HWpPpPALUOHAIbHBIE, I10Ka3aTEIbHBIE,
Jorapu(MuUecKue U TPUrOHOMETPUYECKHE YPaBHEHHUS U HEPABEHCTBA, CO/Iep Kalllie MOIYJIN U
napaMeTpbl; NPUMEHATh rpaduyeckue MEeTOIbl ISl pPELIeHHs YPaBHEHUH M HEpaBeHCTB,
a TaKkKe 3aJad C IapaMeTpaMu; MOJEIMPOBaTh pealbHbIE CUTyallMM Ha S3bIKE alreOphl,
COCTaBJIATh BBIPDAKEHUS, YPABHEHMS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBUIO 3aJayH,
HCCIIEIOBaTh IOCTPOECHHBIE MOJIENIM C UCIIOJB30BaHUEM allapara anreOpbl, HHTEPIPETUPOBATh
TIOJIyYEHHBIN pE3yJIbTaT.

8) cTpouth rpapuKy KOMIO3HMIUK (YHKIUA C MOMOIIBIO DJIEMEHTAPHOTO WCCICIOBAHHS H
CBOWCTB KOMIIO3UIIMM JBYX (YHKIMI; CTPOUTH TeOMeTpUuYeckhe o0pa3bl ypaBHEHHH H
HEPABEHCTB HAa KOOPJIWHATHOW IMJIOCKOCTH; CBOOOJHO ONEpUPOBATh MOHATHSAMU: Tpaduku
TPUTOHOMETPUUYECKUX (PYHKILUH; MPUMEHATh (PYHKIUH I MOAETHPOBAHUS M UCCIEIOBAHUS
pEaJIbHBIX ITPOLIECCOB.

9) wucnonb30BaTh MPOM3BOAHYIO ISl UCCIENOBaHUS (DYHKIMM HAa MOHOTOHHOCTh
U SKCTPEMYMBbI; HaXOJUTh HauOOJbIllee U HaAUMEHbIIee 3HaYeHUs] (YHKUIUU HEMpephbIBHOW Ha
OTpE3KE; UCMOIb30BaTh IPOU3BOJHYIO Il HAX0XK/IEHUS HAUTYUIIErO PELICHNs B IPUKIIAIHBIX,
B TOM 4YHCJI€ COLIMAIbHO-DKOHOMHYECKHX, 3aJa4ax, JJIs OMpPEJesIeHUs] CKOPOCTU U YCKOPEHHUS
mporecca, 3ajaHHOro ¢Gopmyiaoid Wi TrpagukoM; CBOOOJHO OINEPUPOBATH MOHATHIMM:
nepBooOpasHas, ONpeesIEHHbIN HHTErpajl, HAX0AUTh EPBOOOPA3HbIE dNIEMEHTAPHBIX (QYHKUINN
U BBIYHMCIIATH UHTETpai 1o ¢popmyse Heiorona—JleiibHnIa; HAXOAUTD TUIOIIAAN TUIOCKUX (pUryp
u o0BEMBI TeN C TNOMOUIbIO HMHTErpajia; HMETh NPEJCTaBICHHE O MaTeMaTH4YeCKOM
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MOJICIMPOBAaHNHM HA TpHMEpe cocTaBieHus aupdepeHInanbHbIX YpaBHEHMH; pelaTh
IPUKIIAJHBIE 3a/la4i, B TOM YHUCJIE COLUAIBbHO-3KOHOMUYECKOIO M (PU3MYECKOT0o Xapakrepa,
CpeACTBaMHU MAaTEMaTHYECKOrO aHAIU3a.

10) cBoOOJHO ONEPHPOBATH OCHOBHBIMHU IOHATHSIMHU CTEPEOMETPUH IPHU PELICHHU 337134 U
MIPOBEICHUU MaTEMaTHYECKUX PACCYKACHUHN; TPUMEHITh aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS
U3 HUX NPH PElIeHUM I'€OMETPUUYECKUX 33a/ay; KIaCCU(PHUIMPOBATH B3aUMHOE PACIIOJIOKEHHE
OpsIMBIX B TIPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHITHUAMH, CBA3AHHBIMU C YIJIAMU B IPOCTPAHCTBE:
MEXIy NPSMBIMH B NPOCTPAHCTBE, MEXKIY MNPSIMOH M IUIOCKOCTBIO; CBOOOJHO ONEpUPOBATH
MOHATUSIMH, CBSA3aHHBIMH C MHOIOIPAHHUKAaMH; CBOOOJHO paclo3HaBaTb OCHOBHBIE BH/JIbI
MHOTOTPAaHHUKOB  (TMpU3Ma, THpaMHUAa, NPSIMOYTOJbHBIA  Mapaienenunen,  KyoO);
KJaccu(uUUpoBaTh MHOTOTPaHHUKH, BbIOMpas OCHOBAaHUA Ul KiIacCU(UKALMH; CBOOOIHO
OIIEPUPOBATH MOHATHUSAMH, CBS3aHHBIMU C CEYCHHEM MHOTOI'PAaHHHUKOB IJIOCKOCTHIO; BBIITOIHSATD
napajjiesIbHOe, LEHTPalbHOE U OPTOIOHAIBHOE IMPOEKTUPOBaHME (GUIYp Ha IUIOCKOCT,
BBIIIOJIHATE M300pakeHHst (QUryp Ha IUIOCKOCTH; CTPOHMTH CEYEHHUS MHOTOTPAaHHHKOB
pa3IMYHBIMU METOAAMH, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUTYp: BUA CBEpXy, COOKy, CHHU3Y; BBIYHCIATH IUIOMIATH TOBEPXHOCTEH
MHOTOIPaHHHUKOB (IIpU3Ma, NUPaMUAA), TEOMETPUUYECKHX TeJl C IpUMEHEHHEeM (popMyi;
CBOOOJHO  ONEpUPOBATh TMOHATHSAMH: CHMMETPUSI B  TIPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHM, LEHTP, OCb M IJIOCKOCTb CHMMETPUU (UTYpbI; CBOOOIHO
OIEPHUPOBATH TOHATHAMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPAMHATaM B IPOCTPAHCTBE;
BBINOJIHATE JACUCTBUS HAJ BEKTOpaMM; pellaTh 3aJauyd Ha JI0Ka3aTeJIbCTBO MAaTeMaTHUECKUX
OTHOIICHUHA W HAXOXJIEHUE TCOMETPUYECKHUX BEIMYWH, NMPHMEHSS W3BECTHBIE METOIBI IPH
pelIeHNH MaTeMaTUYeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS CJI0KHOCTH; NPUMEHSTh
MPOCTEUIINE MPOTPAMMHBIE CPEACTBA W AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI IPH
peLIeHUH CTEPEOMETPHUECKUX 3a/ad; H3BIEKaTbh, MPEOOpa3OBbIBATE U HMHTEPIPETUPOBATH
MH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKax; MPUMEHSATHh IOJY4YCHHblE 3HAHHUS Ha IpaKTUKe: CPaBHUBAThb U aHAJIM3HPOBATH
peanbHBIE CHUTyallH, TPHUMEHSATh W3yYEeHHBIC TMOHATHS B TIPOIECCe TIOMCKA PEIICHHS
MaTeMaTH4eCKd CQOPMYIMPOBAHHOM MpPOOJIEMBbI, MOJEIMPOBATh PpEANbHbIE CHUTYalUH
Ha s3bIKE T€OMETPUH, UCCIIEI0BATh NOCTPOCHHBIE MOJIENH C UCIOJIB30BAaHUEM F€OMETPUUECKUX
NOHATUI W TeopeM, ammapara ainreOpbl, pelaTh MpPaKTHYECKUe 3ajaud, CBS3aHHBIE C
HaXOXXJCHHEM T'eOMETPUYECKUX BEJIMYMH, WMETh MPEJCTaBICHUS OO0 OCHOBHBIX JTarax
Pa3BUTHS TEOMETPUH KaK COCTaBHOM yacTu (yHIaMeHTa pa3BUTHs TEXHOJIOTUH.

11) cBOOOTHO OmNEPUPOBATh IMOHSATHSIMH, CBS3aHHBIMH C HMJIAHAPHYECKOH, KOHHYECKOH H
cepuueckoil MOBEPXHOCTSAMH, OOBACHATH CIOCOOBI IMOJYyUYEHMsI; ONEPUPOBATH MOHATUSIMH,
CBSI3aHHBIMHU C T€JaMM BpallleHUs: LMIUHAPOM, KOHYCOM, Cepoil M I1IapoM; pacrno3HaBaTh
Tena BpalleHus (UMIMHAP, KOHYC, cdepa M IIap) U OOBACHATH CIIOCOOBI MOJYYEHHs Tel
BpallleHUs; KJIacCU(UIMPOBATh B3aUMHOE PACIOJIOXKEHUE CPepbl M IUIOCKOCTH; BBIYUCISTH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallleHHs,, 00BEMBI M IJIOLIA U TTOBEPXHOCTEH
MHOTOTPaHHUKOB M TeJl BpallleHHs, TEOMETPUUECKUX TeJl ¢ MpUMEHEHHeM (popmyi; cBOOOIHO
OINEpPUPOBATH MOHATUSMH, CBSI3aHHBIMM C KOMOMHALMSAMH Tell BPALEHUs U MHOTOTPaHHUKOB!
MHOTOTPaHHHUK, BIUCaHHBIH B cdepy U ONHUCAHHBI OKoJO cdephl, cdepa, BIUCAHHAS B
MHOTOTPAaHHUK MJIM TEJIO BpalleHUs; BBIYUCIATH COOTHOIIEHUS MEXIy IUIOMIASIMU
MOBEpXHOCTEH U 00bEMaMU TMOAOOHBIX TeJ; M300pakaTh H3y4yaemble (PUTYpbI, BBITOIHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUYCHHUsS TeJ BpAIlCHUs; M3BJICKATh, HHTEPIPETUPOBATh U MPeoOpPa30BHIBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX FEOMETPHUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
Y PHCYHKaX; CBOOOIHO ONEpUPOBATh MOHSATHEM BEKTOP B MMPOCTPAHCTBE; BBHITOIHATH ONEPAIUH
Ha/l BEKTOpaMH; 3aJ1aBaTh INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOPJIMHAT; pelaTh
TeOMETPHYUECKHUE 3a/1a4H Ha BEIYMCIICHUE YTIIOB MEX/TY MPSMBIMHU M TIOCKOCTSIMH, BEIYUCIICHHE
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pacCTOSIHUM OT TOYKU JO IIJIOCKOCTH, B ILIEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METOAa IpPH PpEIIEHUH; CBOOOJHO ONEpPUPOBATH IOHATUSAMH, CBS3aHHBIMU C JBM)KEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUI;, BBIMOIHATh U300paKEHUSI MHOTOTPAHHUKOM H Tel
BpAILCHU NIPU NApAJUIEIBHOM IIEPEHOCE, LEHTPAIBHON CUMMETPUH, 3€PKaIbHON CUMMETPHH,
IIPU TIOBOPOTE BOKPYT MPsIMOH, peoOpa3oBaHusi mogo0us; CTPOUTh CEUEHUS] MHOTOTPAaHHHKOB
U TeJl BpallleHUs: CeUeHUs LMIMHpa (MapajulebHO U IEPIEHIUKYIIIPHO OCH), CEUEHHs KOHYyCca
(mapanienbHOE OCHOBAHMIO M MPOXOJSILIEE YEpe3 BEPIUMHY), CEUEHUs IIapa; MCIOJb30BaTh
METOJIbl IOCTPOEHUSI CCUYECHUMN: METOJX CJIENOB, METOJ BHYTPEHHETO IPOCKTUPOBAHHS, METOJ
IIepeHoca CEeKyILIeHd IUIOCKOCTH; JOKa3blBaThb I'€OMETPUYECKUE YTBEPKICHUS;, IPUMEHATH
reoMeTpuueckue (akTbl U1 PpEIIeHUs CTEPEOMETPUUYECKUX 3a/ad, HpPeAroararolux
HECKOJIbKO IIIaroB PEILICHHs, €CJIM YCIOBHs NMPUMEHEHUs 3aJaHbl B SBHOM M HESABHOU (opme;
pemars 3aJadyd  HAa  JI0Ka3aTelIbCTBO MATEMaTHMYECKUX OTHOIUEHUMM W HAaxOXKICHHE
FEOMETPUYECKUX  BEJIMYMH; IPUMEHATH IPOrpPaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHMKAIlUOHHBIE CHCTEMBl IIPH PEIIEHUU CTEPEOMETPUYECKHUX 3a7ad; IHPUMEHSITH
IIOJIyYEHHbIE 3HAHWS HA IPAKTUKE: CpPAaBHMBATh, AHAJIU3MPOBAaTh M OLCHUBATH DPEAIbHbBIC
CUTyalluH, IPUMEHATh U3YUECHHBIE TIOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MTOMCKA PEIICHUS
MaTeMaTHIeCKu C(HOPMYITHMPOBAHHON MPOOIEMBI, MOJICIIMPOBATh PEATBHBIC CUTYAIIUHN HA S3BIKE
TE€OMETPHH, UCCIEA0BATh IOCTPOCHHBIE MOJEIHU C UCIIOJIb30BaHUEM I'€OMETPUUYECKUX TIOHATUN
U TEopeM, ammapara aiareOpbl, pelarh MPaKTUYECKHE 3a/ayd, CBSI3aHHBIE C HAXO0XJIECHUEM
IeOMETPUUECKUX BEJIMYMH; UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS €OMETPUU
KaK COCTaBHOW 4acTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

12) cBOOOAHO oOmEpUpoBaTh MOHATUSAMH: Tpad, MIOCKUK rpad, CBs3HBIA Tpad, MyTh
B rpade, uemnp, LMKI, JEPEBO, CTENEHb BEPILMHBI, JIEPEBO CIYYalHOIO HKCIEPUMEHTA;
CBOOOJHO OINEPUPOBATH MOHATUAMU: CIIydallHbII SKCIEpUMEHT (OIBIT), CIy4aifHOE COOBITHE,
AJIEMEHTapHOE Cily4ailHoe cOObITHE (3JEMEHTAapHBIM MCXOJ) CIIy4alHOTO OIbITa, HAXOJIWUTh
BEPOSITHOCTH COOBITMM B OIBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU;
HaxXoAuTh W (OPMYJIHPOBATH COOBITHSA: TepeceueHre, OObEAMHEHHWE TaHHBIX COOBITHIA,
cOOBITHE, TPOTUBOMNOJIOKHOE TAaHHOMY, HCIIOJIb30BaTh JUarpaMMbl Oiijiepa, KOOPAMHATHYIO
NpsIMYI0 JUIsl pelleHus 3ajaad, I0Jb30BaThCs (OPMYJION CIOKEHUS BEPOSTHOCTEH st
BEPOSTHOCTEH JBYX M TpeX CIydalHbIX COOBITHUI; ONEpPHpPOBAaTh MOHATUSAMH: YCIOBHAs
BEPOATHOCTb, YMHOXKE€HHE BEpOSITHOCTEH, HE3aBUCHMBbIE COOBITHS, JIEPEBO CIIy4ailHOTrO
HKCHEPUMEHTa, HaXOJIUTh BEPOSTHOCTU COOBITHI C MOMOUIbIO MpaBUJIa YMHOXKEHUS, JE€peBa
CIIy4alflHOTO OIbITA, MCIOJIb30BaTh (POpPMyJy MOIHOW BeposiTHOCTH, (opmyny baiieca npu
pelIeHnH 3a/ad, ONpeAesATh HE3aBUCUMOCTh COOBITHH MO ¢opMmysie M IO OpraHu3alH
CIIy4alHOTO 3KCIEpUMEHTa; MPUMEHATh W3YYCHHbIE KOMOWHATOpHBIE (OPMYJBI  JUIS
NEPEUYMCIICHUS 2JIEMEHTOB MHOXKECTB, DJIEMEHTAPHBIX COOBITUH CIy4alHOTO OIBITA, PELICHUs
3a/1a4 10 TEOPUM BEPOSATHOCTEH; CBOOOJHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN CIy4yailHbIN
OIBIT (MCIBITAHKE), YCIIEX U HEy/Jadya, He3aBUCUMbIE UCIIBITAaHUS, CEpUs UCIIBITAHUM, HAXOIUTh
BEPOATHOCTH COOBITHI: B CEPUM HCIBITAHUN [0 MEPBOrO YcCIlieXxa, B CEPUM HCIBITAHUMN
bepHynnu, B oOmbITe, CBSI3aHHOM CO CIy4YallHBIM BBIOOPOM M3 KOHEYHOM COBOKYIHOCTH;
CcBOOOJHO ONEpUpOBaTh MOHATHAMH: CilydailHas BEIMYMHA, pPacIpelle]IeHHe BEpOSTHOCTEH,
JMarpamma pacripeseneHus, OnHapHas cirydaifHasi BeJIMYMHA, FeOMETpHUecKoe, OMHOMHUAIBHOE
pacnpezeieHue.

13) onepupoBaTh TOHATHUSMH: COBMECTHOE pAacCIpelelieHHe IBYX CIy4allHBIX BEIHYUH,
HCIIOJIb30BaTh TaOMUIly COBMECTHOIO paclpeieNeHusl JABYX CIy4alHbIX BEIUYHUH JUIs
BBIJICJICHUS PACIIPEACIICHUS KaKIO0M BEIWYMHBI, OINPENCIICHUS HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYMH; CBOOOJHO ONEpUPOBATh IOHSATHEM MAaTEMaTUYEeCKOro OXHUAaHUSA ClaydyailHoH
BEJIMYMHBI (pacrpeiesieHns), IPUMEHTh CBOMCTBa MaTEMAaTHUYECKOTO OXKHUIAHUS NIPU PEeLICHUN
3a/la4, BBIYUCIATH MaTeMaTHUYeCKOe OKHUJaHUE OWMHOMUAJIBHOTO M T'€OMETPUUYECKOTO
pacripenienieHuii; cBOOOHO ONEpUPOBATh MOHATHAMM: JUCHEPCHs], CTaHAAPTHOE OTKJIOHEHHE
CIIy4yallHOM  BEJIMYMHBI, TIPUMEHATH  CBOMCTBA  JUCIEPCUM  CIYYaWHOW  BEIMYHHBI
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(pacupeneneHys) MpU PELICHUN 3a/1ad, BBIUUCIATh JUCHEPCUI0 M CTaHIAPTHOE OTKJIOHEHUE
TE€OMETPUUECKOr0 U OMHOMHAIBHOIO  PACHpElENIeHHH;  BBIUMCIATH  BBIOOPOYHBIE
XapakTepUCTUKU 110 JaHHOW BBIOOpDKE M OLIEHMBAThb XapaKTEPUCTUKU T'€HEpPaIbHON
COBOKYITHOCTH JJaHHBIX IO BEIOOPOUHBIM XapakTepucTukaMm. OLEeHUBATh BEPOSATHOCTU COOBITHI
U IPOBEPATh  IPOCTEHUIINE  CTAaTUCTUYECKUE  THUIIOTE3bl, IOJb3YyACh  HU3yYECHHBIMU
pacnpeelIeHUsIMHU.

1.4. Kosin4ecTBO 4aCOB Ha OCBOEHME MPOTPAMMBbI Y4eOHOI0 NpeaMeTa:
MaKCHUMaJIbHOU y4eOHOM Harpy3ku odyuarormierocs 324 yaca, B TOM YHCIIC:
JISE OYHOM (pOPMBI 00yUeHHUS:

00s13aTeIbHON ay TUTOPHOM yueOHOM Harpy3ku oOydarorierocs 318 gacos;
KOHCYJIbTAIK 6 4acoB.
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2. CTPYKTYPA U COAEPX KAHUE YYEBHOI'O IPEJIMETA

«MATEMATHUKA»

2.1 O6beM yueOHOro npeaMera M BU/AbI y4eOHOI padoThI

JJIS 0OYHOH (hopMBbI 00yUeHUs

Bup yueOHoi1 padoThI Oovem
uacoe
MakcumaJibHas ydyeOHasi Harpy3ka (Bcero) 324
Oo0s3aTe1bHAsA AyAUTOPHAsl yuyeOHasi HArpy3ka o0y4yaroumerocs 318
(Bcero) B TOM 4yucJe:
OCHOBHOE COAEPKAHUE
MPAKTHYECKUE 3aHSATHUS 98
KOHTPOJIbHBIE paOOThI 4
npodeccHoHATBLHO-OPUEHTHPOBAHHOE CO/IEPKAHME
TEOPETUYECKOE 00yICHUE 20
NPAKTHYECKUE 3aHSATHUS 10
KoncyabTamnus 6

HpOMe)KyTO‘lHaH arrecranmsa B (1)OpM€ IK3AMEHA
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2.2 TemaTu4ecKkuii IJIAH U coJiep:KaHue yueOHOro npeamera «MaremaTuka

JUIsE OYHOU (POpMBI 00yUEeHUS

HaumenoBanue Conepma}me yqeﬁﬂoro MaTtepuaJjia NIPpaKTUICCKUE 3aHATHSA, OoBeM
pa3aejioB H TEM CaAaMOCTOATC/IbHAA pa60Ta oﬁyqaloumxca 4acoB
1 2 3
1 cemecTp 94/42
Pazgen 1. Uncna u Berunciaenus. MHoxkecTBa.
Tema 1 Coaep:xanue y4eOHOro MaTepuaJia 8/2
Pa3Butne 1 | 1.Llensie u paunonansHBIE yncia. JlericTButensubie yncina. [Ipubmmkennsie Berancnenus. [IpudmnkenHoe 3HaUeHNe
MOHATHSA 0 YHCIe BEJIMYMHBI U TIOTPEITHOCTH NPUOIIKESHHM. 2
2 | 2.KommuiekcHele yncna. ApudMeTHaecKkre AeHCTBUS Hall KOMIUIEKCHBIMH YHCIIAMH. 2
3 | 3.KomrutekcHbie uucna. TpuroHoMmerpudeckas Gpopma 3amucu aucia 2
4 | AllpakTnyeckas padora Ne 1 «[loHsTHEe MHOXECTB YHCEID) 2
5 | 5.BxomHOl KOHTpPOIB 2
Paszpnen 2. ®yukuum u rpadpukn
Tema 2 Copaepxanne yueOHOr0 MaTepHaJIa 8/4
DYHKIHH, HX 6 | 1.®yskuuu. CiocoOsl 3aganus pynkuun. I'paduku ¢ynkuuu. CoiicTBa QyHKIMU. 2
CBOMCTBA U 7 | 2.06patnbie pynknuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHnH oOpatHol ¢pyHkiun. ['paduk oOpaTHOM 2
rpaguku. ¢ynkimu. CiaoxxHast QyHKIMS (KOMIIO3HIINS)
8 | 3.IIpakTuueckas padora Ne 2 «Pynkuuu. CoiicTBa QyHKIMI» 2
9 | 4.IlpeobpazoBanue rpadukoB dhyHKIwiA. Buapl npeodpa3zoBaHuil. 2
10 | 5.l1pakTnyeckas padora Ne 3 «I[IpeoOpazoBanus rpagKoB QYHKIUID 2
11 | IpodeccnoHaATHHO-OPHEHTHPOBAHHOE CO/leP:KaHe 2
6. Onrcanue MPOU3BOJICTBEHHBIX MPOIECCOB ¢ TOMOIIBIO TpapUKOB GYHKINI
Pa3nes 3. OCHOBBI TPMTOHOMETPHH
Tema 3 Conep:xkaHue y4ueOHOro MaTepuasa 10/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yrina. Bpamarensnoe amwkenue. TpuronoMerpudeckas OKpyKHOCTb 2
cKkue BoIpaxkeHus | 13 | 2.Cunyc, KOCHHYC, TAH€HC M KOTaHI'eHC unciia. OCHOBHbIE TPUTOHOMETPHUYECKUE TOKAECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «TpuroHomerpuueckie (YHKIIUH YUCIOBOTO aPryMEHTa 2
15 | 4.®opmyinel npuBeaeHusi. CHHYC, KOCHHYC U TAHT'€HC CyMMBI U Pa3HOCTH ABYX yriioB. CHHYC U KOCHHYC JBOWHOTO 2
yria. @opMyITbl TOJIOBUHHOTO YTIIA.
16 | 5.IlpeoOpa3oBanust CyMMbl TPUTOHOMETPHUYCCKUX (DYHKIHI B TPOU3BEICHUE U IPOU3BEIACHHS B CyMMY. BripaskeHue 2

TPUTOHOMCTPHUYCCKHUX (byHKL[I/Iﬁ 4YCpe3 TAHI'CHC TTOJIOBUHHOT'O ApryMCHTA.
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17 | 6.JIpakruueckas padora Ne 5 «OcHoBHBIE (HOPMYJIbI TPHTOHOMETPHI 2
18 | 7.IlpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUIECKUX BBIPKEHHH. 2
19 | 8.llpakTnyeckas padora Ne 6 «[IpeoOpa3oBanus NpOCTESHIINX TPUTOHOMETPUYECKHUX BBIPsKEHHI» 2
Tema 4 Copaeprxanue yued0HOro MaTepuaJia 6/2
Tpuronomerpuue | 20 | 9. TpuronomeTprdeckue (PyHKIMH, KX CBOICTBA U rpaKH 2
ckue pynkumuu. |21 | 10.ITpakTuueckas padora Ne 7 « TpuroHomerpuueckue QyHKIHNY. 2
22 | 11.00patHble TpUrOHOMETpUUeCKUe PYHKIMU. APKCHHYC, QpKKOCHHYC, apKTaHTCHC YHCIA. 2
23 | IlpodeccnoHATHHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
12.Vcionp30BaHNe CBOWCTB TPUTOHOMETPHYECKUX (PyHKITHI B MpodeccCHOHATBHBIX 3a/1a4ax.
Tema 5 Coaep:xanue y4eOHOro MaTepuaJia 10/6
Tpuronomerpuye | 24 | 13.Ilpocreiiiire TPUrOHOMETPUUECKUE YPABHEHHUSL. 2
CKMe ypaBHeHUs | 25 | 14.MeTtonpl pelieHus: TPUTOHOMETPUYECKUX YpaBHEHHH. 2
H HepaBeHCTBA. | 26 | 15.Pemenne TpUroHOMETPUYECKUX YPABHEHUH. 2
27 | 16.IIpakTHyeckas padora Ne8 «IIpocrelinie TpPUrOHOMETPHUIESCKUE YPaBHEHUSDY 2
28 | 17.IlpocTeiimme TPUTOHOMETPUICCKHAC HEPABESHCTRA. 2
29 | 18.I1pakTuueckas padora Ne9 «IIpocreiime TPUrOHOMETPHUUECKUE HEPABSHCTBAY 2
30 | 19.MpakTnyeckas padora Nel0 «CucteMbl TPUTOHOMETPUYECKUX YPABHEHUN 2
31 | 20.PenieHre TPUTOHOMETPUYECKUX YPABHEHUI W HEPABEHCTB, B TOM YHCIIE C MICTIOJIb30BAHUEM CBOWCTB (DYHKIIHH. 2
Pa3nea 4. Ctepeomerpust
Tema 6 Coneprxanue y4edOHOT0 MaTepHasia 6/2
BBenenue B 32 | lpodeccHoHATLHO-OPUEHTHPOBAHHOE COlePKaAHUE 2
CTepeoMeTpuIo. 1.Buap! mockux ¢uryp u ux mwiomap. [IpakTuko-opueHTUpOBaHHbIE 331a4H B Kypce F€OMETPHH Ha INIOCKOCTH.
33 | lIpodeccHoHATLHO-OPUEHTHPOBAHHOE COIePKaAHUE 2
2.OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasap. [apannenenwure. 2
35 | 4. IlpakTuueckas padora Ne 11 «Ceyenusi. 3a1aun Ha IOCTPOCHUE CEUCHHINY. 2
Tema 7 Conep:xxanue yueOHOro MaTepuaJa 12/8
IlpsiMble 1 36 | 5.1TapamiebHOCTh MPSIMBIX M TIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. llpakTuueckas padora Ne 12«[lapajuienbHOCTh IPSIMBIX U IFIOCKOCTEI». 2
MNPOCTPaHCTBE. 38 | 7. IlepneHANKyIIPHOCT NPSAMBIX U IIIOCKOCTEH. 2
39 | 8. [eprieHAUKYISIp M HAKJIOHHAS. YTOJI MEXY NPSMOH M TUIOCKOCTBIO. 2
40 | 9. Teopema 0 TpeX NEPIEHAUKYISAPAX. 2
41 | 10.IIpakTnyeckas padora Ne 13 «Teopema 0 TpexX NEPHEHANKYIIAPAXY. 2
42 | 11. AByrpanssiid yroi. [lepneHIuKyISIPHOCT IBYX INIOCKOCTEH. 2
43 | 12. IlpakTnyeckas padora Ne 14 «IleprneHauKyIIPHOCTD B IPOCTPAHCTBEN. 2
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44 | 13. 'eomeTpruecKue npeoOpa3oBaHus IPOCTPAHCTRA. 2
45 | 14. IlpakTuueckasn padora Ne 15 «IIpsmMbie U MIOCKOCTH B IPOCTPAHCTBE» 2
Paszpnen S. BekTopsl B IpoCcTpaHCTBE
Tema 8 Copaeprxanue yued0HOro MaTepuaJia 10/6
Koopaunatel u 46 | 1.IlonsTHe BeKTOpA Ha IJIOCKOCTH M B IIPOCTpaHcTBe. Buasl BekTopoB. JericTBus ¢ Bekropamu. Onepaiyn Hal 2
BEKTOPBHI. BCKTOPaMH.
47 | 2.PemieHue MpakTUYECKUX 3a]1a4. 2
48 | 3. [IpakTuueckasi padora Ne 16 «BekTopsl B IPOCTPAHCTBE» 2
49 | 4 Metoa KoOpauHAT B MPOCTpaHCTBE. [IpsAMOyronpHas CHCTEMa KOOPAMHAT B IPOCTPAHCTBE. 2
50 | 5. Meton koopauHAT B mpoctpancTBe. KoopmuHatel BekTopa. CBsA3b MEXKAYy KOOPAUHATAMHU BEKTOpA U 2
KOOpAWHATAMH TOYEK.
o1 | 6.Pemenue 3amau. KoopauHaThl M BEKTOPHI 2
52 | 7. lpakTnyeckas padora Ne 17 «MeToa KOOpIMHAT B MPOCTPAHCTBEY 2
53 | IlpodeccHoHATbLHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
8.IIpakTnyeckas padora Ne 18 «KoopanHaTHas miockocTs. BerauciieHre paccTosIHUN | TUIOMIAAEH Ha TNTIOCKOCTH.
KonndecTBeHHBIE PaCUETHI».
Paspnen 6. Kopuu, crenernu u jorapudmsi.

Tema 9 Conep:kanne yueGHOro MaTepuaJa 12/4
Kopuu n 54 | 1.Kopuu u crenienn. KopHu HaTypaJIbHOM CTEIIEHH W3 YMCIIA M UX CBOWCTBA. 2
CTeIeHHN. 55 | 2. KopeHb N-0ii cTENeHU U ero CBOMCTBA 2

56 | 3. CreneHu ¢ panMoHATBHBIMU MTOKA3aTeSIMU, UX CBOMcTBA. CTENECHH C ICHCTBUTEIbHBIMU TTOKA3aTEeNISIMU, UX 2
CBOMCTBA.
57 | 4.CteneHu ¢ palOHAIBHBIMH TTOKA3aTeNIIMH, UX CBOMCTBA. CTEIIEHN C AeHCTBUTENEHBIMH TTOKA3aTEISIMH, HX 2
CBOMCTBA.
58 | 5. MppannoHaibHbIe YpaBHEHHS M HEPAaBEHCTBA 2
59 | 6.1TpakTnyeckasi padora Ne 19 «MppaunoHaibpHble ypaBHEHHS M HEPABEHCTBAY 2
60 | 7. Crenennas ¢pyHnkums [IpeoOpazoBaHus paliMOHAIBHBIX, HPPALMOHAIBHBIX, CTEIICHHBIX BBIPAKCHUII. 2
61 | 8.ITpakTuyeckasi padora Ne 20 «KopHu u crenieHn» 2
Tema 10 Copaepxxanue yueOHOr0 MaTepuaJia 12/2
Hoxaszarennuas | 62 | 9. [lokasarenbHas QyHKITHS. 2
byuxuus. 63 | 10. ITokasaTenpHbIC YPABHCHUSI. 2
64 | 11. Iloka3aresipHble HEpaBEHCTBA. 2
65 | 12. [Toka3arenbHbIC HEPABCHCTBA U YPABHEHUSL. 2
66 | 13.CucTteMbl MOKA3aTEIbHBIX YPABHECHHM. 2
67 | 14 IlpakTnyeckas padora Ne 21 «Iloka3arenbHble YpaBHCHUS U HEPABCHCTBAY 2
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| 68 | 15.Konrponbhas pabora «Utoru 1 cemectpay 2 |
2 cemecTp 126/56
Tema 11 Conep:xaHue y4eGHOro MaTepuaJia 16/4
Jlorapugmsl. 69 | 17.Jlorapudm. [IpaBuna aetictBuii ¢ gorapudmamu. [lepexos K HOBOMY OCHOBAHHIO. 2
70 | 18. [eiicTBus ¢ norapudmMamu. 2
71 | 19. Jlorapudmudeckas GyHKITHSL. 2
72 | 20. ITpakTuyeckas padora Ne 22 «[IpeoOpazoBaHus MOKa3aTeNbHBIX U JOTaPHU(PMUUECKUX BBIPRKESHHI 2
73 | 21. JlorapudhmMudeckre ypaBHEHU 2
74 | 22. JlorapudMudecKrie HepaBeHCTBA 2
75 | 23. Jlorapudgmudeckue ypaBHEHHS U HEPABEHCTBA 2
76 | 24.CucteMsl jorapu()MHUUECKUX YPaBHEHHUH 2
77 | 25.11pakTnyeckas padora Ne 23 «Jlorapudmuueckue ypaBHEHUs U HEPABEHCTBA» 2
78 | IpodeccnoHATBHO-OPHEHTHPOBAHHOE COAEPKAHNE 2
26.IIpumenenne norapudma. Jlorapubmudaeckas crimpaib B mpupojie. Ee MareMaTnaeckne CBOHMCTBA
Pa3znen 7. MHOrOrpaHHMKH H KPYTJIble TeJja.
Coaep:xkanue y4e0HOT0 MaTepuasia 10/6
79 1. [Tonsitue MHOTOrpaHHKKA. Ero anemeHTHI: BepinHbl, pedpa, rpanu. J{unaronans. Cedenue. Boimykiisie u 2
HEBBIMYKIIbIE MHOTOTPaHHHKH.
80 | 2.Tlpusma. [Tapannenenumnen 2
Tema 12 81 3. INupamuaa. Bujsl mupamu. 2
MHororpaHHuK 82 4. IpakTuyeckasi padora Ne 24 «[lnomab NOBEPXHOCTH MHOTOTPAHHUKOB) 2
u 83 | 5.Cummerpus B mpoctpancTBe. CHMMeTpHs B KyOe, mapajuielienuineie, Ipu3Me, THpamMu/e. 2
84 | IlpodeccHOHATILHO-OPHEHTUPOBAHHOE COJIEPIKAHME 2
6.[Ipumepsl cummeTpuii B mpodeccuu.
85 | 7. ITpakTHueckasi padora Ne 25 «[IpaBuiibHbIe MHOTOIPAHHUKHY. 2
86 | 8. ITpakTnueckasi padora Ne 26 «KMHOTOrpaHHHKH 2
Tema 13 Copep:xaHue y4eOHOT0 MaTepuaJia 8/2
Tena Bpamenus 87 | 9.llunuuap, nUIMHAPHYECKas TOBEPXHOCT. [1omans TOBEpXHOCTH IIMIIMHIPA. 2
88 10. Konyc, koHn4€ecKas MoBepXHOCTb. [1710111a/1b TOBEPXHOCTH KOHYCA. 2
89 11.Yceuennsii konyc. CeueHHe YCEUEHHOI0 KOHyca 2
90 | 12. Iap u cdepa, ux ceuenus. Bzaumuoe pacnonioxenue cepbl v INIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe. 2
91 | 13. llpakTuueckas padora Ne 27 «Kpyribie Tena» 2
Tema 14 ConepxkaHue y4eOHOro MaTepuajia 8/10
O6BbeMbI Te 92 | 14. llonsarue 06bEMa. OCHOBHBIE CBOWCTBA 00BEMOB Te.O0BEM NPSIMOYTOIBHOTO NapajlieIenuIe a, TPU3MBL, 2
HWIMHIPA.
93 | 15. IpakTnyeckas pagora Ne 28 «O0bEM NpsSMOYTOJIIBHOTO MapajuielieuIe/1a, IPU3MBbI, IUINHIPAY 2
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94 | 16. O0beM nupaMuIbl ¥ KOHYCA. 2
95 | 17. Pemenwue 3ama4 mo teme «O0bEM mupaMuabl U KOHYCay 2
96 | 18. IlpakTuueckas padora Ne 29 «O0bEM MUpaMuIbl U KOHYCaA» 2
97 | 19. Ilpaktuuyeckas padora Ne 30 «O0bEM 111apa u IIOIIAIL CHEPhDy 2
98 | 20. ITogo6ue Tea. OTHOLICHHE ILUIOIIAACH MOBEPXHOCTEH M 00BEMOB IO TO0OHBIX TEJ 2
99 | 21. IlpakTuueckas padora Ne 31 «M3mepeHus B reOMETpUN» 2
100 | ITpodeccuoHaILHO-OPHEHTHPOBAHHOE COAeP:KAHUE 2

22. IlpakTnyeckas padora Ne 32 «lcrnonp3oBanre KOMOWHAIMI MHOTOTPAHHUKOB U TEJI BPAIICHHUS B TPAKTHKO-
OPHECHTHPOBAHHBIX 33]1a4axy.

Pasgen 8. Hayajia MaTeMaTH4Ye€CKOI0 aHAJIM3A

Tema 15 Coaep:xkanue yue0HOT0 MaTepuaia 4/2
Ipenen 101 | 1. IIpenen nociie10BaTEIbHOCTH. 2
102 | 2. [Ipenen QyHKIMHA, OCHOBHBIE CBOMCTBA M MTPABUJIA BBIYUCIICHUSI. 2
103 | 3.MMpakTuyeckas padora Ne 33 «IIpenensn» 2
Tema 16 Coaep:xanue y4eOHOro MaTepuaJia 12/10
Ipoussognas | 104 | 4.lloHATHE NPOU3BOJHON QYHKINHU, €€ TEOMETPHICCKUN U PU3MYECCKUI CMBICI. 2
105 | 5. [IpaBuna auddepenimpoBanus. Tabnuia npousBoHbIX. JnddepeHmpoBaHne cloXKHBIX GYHKIUH. 2
106 | 6. IpakTnyeckas padora Ne 34«/IuddepeHrpoBaniie BEIpaKEHHID 2
107 | 7.'eomeTpuuecKkiii U pU3HUYECKHN CMBICI POU3BOTHON 2
108 | IlpodreccHOHAIBLHO-OPHMEHTHPOBAHHOE COJEP:KAHNE 2
8.IlpakTnyeckas padora Ne 35 «Pu3nuecKuil CMBICI IPOU3BOAHON B NpodecCHOHANBHBIX 3aa4ax».
109 | 9. UccnenoBanue 37eMEHTAPHBIX (PYHKIIUI HA MOHOTOHHOCTD ¥ TOYKH 9KCTPEMYMa. 2
110 | 10. MccnenoBanue 31eMeHTapHbIX (DYHKIMIA HA HAUOOJIbIIIee U HAMMEHBIIIEE 3HAYCHUE C MOMOIILIO IPOU3BOJIHOM 2
111 | 11. IlpakTuueckasi padora Ne 36 «Haubonbuiee n HauMeHblee 3HaueHHE (PYHKLUHN HA OTPE3KEN 2
112 | 12. IlpumMeHeHHe TPOU3BOAHOM K UCCIIEIOBAHUIO PYHKIHK U ocTpoeHuto rpadukos. [IponsBogHbie oOpaTHON 1 2
KOMITO3UIIMH (DYHKITUH.
113 | 13. IlpakTuyeckas padora Ne 37 «[IpumeHeHue MPOU3BOAHON K UCCIIETOBAHUIO QYHKITUI U IIOCTPOSHHIO 2
rpaduKOB»
114 | ITpodeccnoHATHLHO-OPUEHTHPOBAHHOE COEP:KAHUE 2
14. TMpakTudeckass padora Ne 38 «HaxoxaeHue ONTUMAIBLHOTO pe3yJbTaTa C IMOMOIIBID IPOU3BOAHON B
MPAaKTUYECKUX 3a7adaxy.
ConepxaHue y4eOHOro MaTepuajia 10/8
Tema 17 "
115 | 1.ITlepBooOpa3nas. HeonpeaeneHHbI HHTErpadl. 2
Unrerpan mero =g 2. CriocoObl HaX0XACHHsI HEOMPESIICHHOTO HHTErpaia 2
NpHMEHEHNE 117 | 3. IpakTuueckasi padora Ne 39 «CriocoObl HAXOKICHUS HEONPEACICHHOI0 HHTErpajiay 2
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118 | 4. Onpeneneunsiii uaTerpan. ®opmyna Hetotona-JIelOHuIIA. 2
119 | 5. Beruncaenus onpeAeaeHHOro HHTerpajia. 2
120 | 6.1TpakTuueckas padora Ne 40 «Beruncnenus onpeaeeHHOr0 HHTErpaiay 2
121 | 7.'eomeTpuyeckuii cMbICT orpeneneHHoro narerpana. ®opmymna Heiotona - JleitOnuna. Pemenne 3agad Ha 2
PUMEHEHUE UHTErpaia AJisl BIUMCIEHHUs] (PU3NYECKUX BEIMUMH M IUIOIaaeh
122 | 8. IpakTnyeckas padora Ne 41 Penienue 3a1au Ha NpUMEHEHHs HHTETpasia B PU3HKE U TEOMETPHH 2
123 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE CO/IeP/KaAHME 2
O.IlpakTHyeckas padora Ne 42 «PemieHre 3a1a4 Ha MPUMCHEHHE HHTErpajay
Pa3nen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Conep:xanue yue0HOT0 MaTepuasa 8/-
MHoxkecTBA. 124 | 1.ITonstre MHOKecTBA. [TogMHOKeCTBO. OTiepaliiy ¢ MHOKECTBAMH. 2
JJIeMeHThbI 125 | MpodeccHoHaILHO-OPHEHTHPOBAHHOE COIEPKAHME 2
Teopuu rpados 2.0mepanuy ¢ MHOXKeCTBaMU. PereHne mpuKIIagHpIx 3a1aq
126 | 3.Iloustre rpada. Cesa3ubIii rpad, JepeBo, MUK rpad HA MIOCKOCTH 2
127 | 4.Tlpumenenue rpa)OB K PEIICHUIO 3a1a4». 2
Tema 19 Copep:xaHue y4eOHOT0 MaTepuaJa 8/2
KoM0uHATOpPHK 128 | 5.0CHOBHBIE ITOHATHSA KOMOMHATOPUKH. 331341 Ha IIOJICYET YNCJIA pa3MEIEHUH, IEPECTAHOBOK, COYETAHUM. 2
a i crarucTnka | 129 | 6.Pemenne KoMOMHATOPHBIX 33124 2
130 | 7. Cratucruueckasi o0paboTKa JaHHBIX 2
131 | 8.Pemenue 3a1a4 Ha nepebop BapuanToB. Popmyna 6unoma Hetotona. Tpeyroneauk [lackasst. 2
132 | 9.MpakTuyeckas padora Ne 43 «DneMeHThl KOMOMHATOPUKUY 2
Tema 20 Coaep:xanue yueOHOT0 MaTepuasia 14/2
IeMeHTBI 133 | 10.CoObITHE, BEPOSATHOCTH COOBITHS, CIIOKEHHUE U YMHOKEHUE BEpOsTHOCTEH. [IoHATHE 0 HE3aBUCUMOCTH COOBITHIA. 2
Teopuu 134 | 11. ITpodreccHOHAILHO-OPHEHTHPOBAHHOE COJeP:KAHUE 2
BEpOSITHOCTEIA. 12. IlepBuunas 06paboTKa CTaTUCTUYECKUX AaHHBIX. |’ padnueckoe ux npeacrasieHue. HaxoxneHue cpenHux
XapaKTEePUCTUK, HAOIIOIaeMbIX JaHHBIX
135 | 13.BepositHOCTh B mpodeccHOHaNbHBIX 3anadax. OTHOCHTENbHAs 4acToTa COOBITHS, CBOMCTBO €€ YCTONYMBOCTH. 2
Craructuyeckoe onpeaeaeHue BeposiTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
136 | 14.IlepBuunas o0OpaboOTKa CTATHCTHUECKMX AaHHBIX. ['paduueckoe ux mpeacraBieHue. HaxoskaeHue cpenHux 2
XapaKTePUCTUK, HAOIIOIaeMbIX JaHHBIX
137 | 15. JluckpeTHas ciy4aiHas BEIUYNHA, 3aKOH €€ PaclpeIeTIeHHsL. 2
138 | 16.YucnoBble XapakTePUCTUKU TUCKPETHOH ciyvyaiiHOH BennuuHbL. [oHsATHE 0 3aKOHE OONBUINX YHCE. 2
139 | 17. Knaccuueckoe onpeaeseHue BEpOSITHOCTH. 2
140 | 18.IIpakTuyeckas padora Ne 44 «PerieHue 3a1a4 Ha BRIYHCICHHE BEPOSITHOCTHY 2
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Pa3znesn 10. YpaBHeHUs1 M1 HEPaBeHCTBA
Tema 21 Coaep:xanue yue0HOT0 MaTepuasa 18/6
YpaBHenus u 141 | 1.PaBHOCHIIBHOCTH YPaBHEHHI, HEPABEHCTB, cucTeM. OCHOBHBIE IPHEMBI UX PELICHUSL. 2
HepaBeHCTBA 142 | 2. Vcnonb3oBaHre CBOKWCTB U rpadukoB PyHKIMIA NpU pelICHHH YPaBHEHUH W HEPABEHCTB. 2
143 | 3.Pemenue noka3aTeJabHbIX, JOTApUPMHUIECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
144 | 4.11pakTuyeckasi padora Ne 45 «OcHOBHBIE TIPUEMBI M METO/IBI PEIICHUN YpaBHEHNH, HEPABEHCTB, CUCTEM» 2
145 | 5. PelieHre TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB. 2
146 | 6. Pemenue pannoHaNbHBIX, UPPALMOHANBHBIX YPABHEHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. lpakTnyeckas padora Ne 46 «PenieHrne TpUrOHOMETPUUECKUX YPAaBHEHUI U HEPABEHCTBY 2
148 | 8. Pemenue ypaBHEHHI U HEPABEHCTB C MapaMeTpaMu 2
149 | 9.0mpenenenne Momaynsi. Packpeitre Momyns o onpenenenunto. [IpocTeiinie ypaBHeHUS 1 HEPABEHCTBA C MOIYJIEM. 2
[IpuMeHeHne paBHOCHIIBHBIX IEPEX0/I0B B OIIPECJICHHBIX TUIIAX YPAaBHEHUH M HEPABEHCTB C MOAYJIEM.
150 | 10.IMpakTuyeckas padora Ne 47 «[Ipocrelilne ypaBHeHHs M HEPAaBEHCTBA C MOJYJIEM.
151 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE CO/IeP/KAHME 2
11.Pemenne TEKCTOBBIX 3a/1a4 MPO(ECCHOHATHLHOTO COJEPKAHMSL.
152 | IIpodeccHOHATBLHO-OPUEHTUPOBAHHOE COleP:KaAHUE 2
12.PeiieHue TEKCTOBBIX 3a/1a4 MPO(HECCHOHATIBHOTO COJICPKAHMSL.
IMoBTOpEHUE Copep:xaHue y4eOHOT0 MaTepuaJa 10/4
MaTepHaja 153 | 1.IToBTOpeHue MaTepuaa (reoMeTpHs) 2
154 | 2.JloBTOopeHue Marepuaia (reoMeTpus) 2
155 | 3.I1pakTuyeckas padota Ne 48 «[IpuMeHeHne ONOPHBIX 3HAHUI 10 TEOMETPHI 2
156 | 4.IloBropenue Marepuaia (anrebpa v Hayajga MaTeMaTHYECKOTO aHAJIH3a) 2
157 | 5.J1oBTopenune Matepuana (airedpa ¥ HadaJla MaTeMaTHIeCKOro aHaIn3a) 2
158 | 6..ITpakTuueckas padora Ne 49 «[IpumMeHeHHe OMOPHBIX 3HAHHH N0 alire0pe M MAaTeMaTHYECKOMY aHaAIH3Y» 2
159 | 7.MroroBas KOHTpOJbHas paboTa 2
Koncynprarmu 6
[TpomexxyTouHast arTecTarusi B GopMe sK3ameHd
Bcero: 324

OcBoenue y4eOHOro TpeIMeTa MOXKET OBITh PEaTu30BaHO C MPUMEHEHUEM SJIEKTPOHHOTO OOYyYEHUS, TUCTAHIIMOHHBIX
00pa3oBaTEIbHBIX TEXHOJIOTUH B COOTBETCTBUM C [lojioKeHHWEeM O MPUMEHEHUHU DJIEKTPOHHOTO OOYUYEHMS, TUCTAHIIMOHHBIX
o0pa30oBaTeNbHBIX TEXHOJOTUH TIPH peanu3alud o0pa30oBaTeIbHBIX MPOrpaMmaM CpeaHero mnpodecCHuoHaIBHOTO
oOpazoBaHus, yTBEpKIeHHOTO npecenareneM yueHoro coera ®I'bOY BO «VITVY».
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3. YCJIOBUS PEAJIN3AIIAN PABOYEM ITPOTPAMMBI YUEBHOI'O
HNPEIMETA «<MATEMATHUKA»

3.1. TpeOoBaHusiT K MHHHMAJIBHOMY MATEPHAJILHO-TEXHHYECKOMY
o0ecrne4eHn 10

Peanuzamus pabGodeil mporpaMMbl ydeOHOTO TpeaMera TpeOyeT HaTudus
y4eOHOTO KaOMHETa MaTEeMATHKH.

OcHAIIEHHOCTh Y4e0HOT0 Ka0MHeTAa: TOCAJ0YHBIC MECTa MO0 KOJUYECTBY
oOyuaromuxcs, pabodee MeECTO IMpemnojaBaTessa, gocka ydeOHas, HarjsiIHbIe
MOCOOUS, TIJIAKaThI, CTeH b, Y4eOHO-METOIMYeCKasi JOKYMEHTAIIHS.

3.2. Undopmannonnoe odecneyenue 00yueHust

[lepeyenr pekoMeHAyeMbIX y4eOHbIX u3AaHuil, HHTepHET-pecypcos,
JOTIOJTHUTEIHLHOU JTUTEPATYPBI

OcHoBHas JauTeparypa:

° Hanasa, A. A. MaremaTtuka : ydeOnnk / A.A. Jlagasa. — 3-¢ u3f.,
ucnop. u gon. — MockBa : MHD®PA-M, 2023. — 544 c¢. — (Cpennee
npodeccuonanmbHoe obpazoanue). - ISBN 978-5-16-012592-3. - Tekcrt:
anekTpoHHbId. - URL: https://znanium.com/catalog/product/1891827

o Hanasua, A. A. COopHUK 3a/1a4 MO MaTeMaTHKe : yuyeOHoe rmocooue /
A. A. lagasa. — 3-e¢ uza. — Mockpa : @DOPYM : UHOPA-M, 2021. — 352 c.
— (ITpodeccuonansuoe obpazoBanue). - ISBN 978-5-91134-803-8. - Tekcr :
anexktponHbIid. - URL: https://znanium.com/catalog/product/1362444

o FOxno, H. C. Maremaruka : yuyebnuk / H.C. FOxHo. — Mocksa :
NHOPA-M, 2023. — 204 ¢. — (Cpennee npodeccruoHalbHOEe 00pa3oBaHue).
— DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekcr

anekTpoHHbId. - URL: https://znanium.com/catalog/product/1906092

JlonoiHuTeIbHAS JIUTEpaTypa:

° bapnymkun, B. B. Marematuka. D1eMeHThI BBICIIEH MaTEMAaTHKU :
yueOHuK : B 2 Tomax. Tom 1/ B. B. bapaymkun, A. A. I[IpokodseB. — Mocksa :
KYPC : HMH®PA-M, 2021. — 304 c. — (Cpennee mnpodeccuoHaabHOE
oOpazoBanue). — ISBN 978-5-906923-05-9. — TekcT : anekTpoHHbIA. — Pexxum
nocryma: https://znanium.com/read?id=372717

° bapaymikun, B. B. Maremaruka. D1€MEHTHI BBICIICH MATEMAaTHKH :
yueOHuK : B 2 Tomax. Tom 2 / B.B. bapaymkun, A.A. ITpokodseB. — Mockaa :
KYPC : HMH®PA-M, 2022. — 368 c. — (Cpennee mnpodeccuoHaabHOE
ob6pazoBanue). — ISBN 978-5-906923-34-9. — Texkcr : aneKTpOHHBINA. — Pexxum
noctyna: https://znanium.com/read?id=380017

° Marematuka : yuyebHoe mocobue / M. M. UYepnemnos, H. b.
Kap6auunckas, E. C. Jle6eneBa, E. E. Xaputononra ; non pegakuueit M. M.
Yepuenoa. — 3-e¢ u3a. — MockBa : Poccuiickuil TocynapcTBEHHbIN
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https://znanium.com/catalog/product/1362444
https://znanium.com/catalog/product/1906092
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https://znanium.com/read?id=380017

yHuBepcuteT npaBocyaus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. —
Tekcer : AMeKTpOHHBIN // DIEKTPOHHBIN pecypc mU(PpPOBOH 00pa3oBaTEIHHON
cpeabl CIIO PROFo0pazoBanue ; [caiit]. — URL:
https://profspo.ru/books/122921

° Abnymmuna, K. P. Maremaruka : yuebnuk mis CIIO / K. P.
AGnynnuna, P. I'. MyxameraunoBa. — Caparos : [IpodobpazoBanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. — TekcT : 37eKTPOHHBIN // DIEKTPOHHBIN
pecypc uudponoit oopazoBatensHoit cpeasl CIIO PROFobOpa3zoBanue : [cait].
— URL: https://profspo.ru/books/99917

o [[umosa, JI. 1. Maremaruka : yae6Hoe mocooue / JI.W. Illunosa, A.E.
[[lurmoB. — MockBa : HWMH®PA-M, 2020. — 238 c¢. — (Cpennee
npodeccuonanpsHoe obpazoBanue). — ISBN 978-5-16-014561-7. — Tekcer :
3JIEKTPOHHBIN. — Pexxum moctyna: https://znanium.com/read?id=359850
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITIPEIMETA «MATEMATHUKA»

KOHTposib M OLEHKa pe3yJbTaTOB OCBOEHUS YYEOHOro MNpeaMeTa OCYIIECTBISIETCS MPENnoAaBaTeIeM B IPOLECCE
MPOBEJCHUS MPAKTHUECKUX 3aHIATHH, Ja0OpaTOpHBIX paboT, TECTUPOBAHUS, a TakXKE BBIIOJHEHUS OOYyYarOIUMUCS
VHJABUAYAIBHBIX 33JIaHUM, IPOEKTOB, UCCIIEAOBAHUN.

[Inanupyemble pe3ysbTaThl OCBOCHHs 001ieoOpa3zoBarenbHoil AucHUIuiMHbl B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHOBe

PI'OC COO.

Kox v HanmenoBanue
(hopMupyeMbIX KOMIIETEHIH A

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl OCBOCHUA TUCIHHUIIJINHBI

Oo1ue

JAucuumiimHapHbie (MpeaMeTHbIe)

OK 01. Bwibupare crocoObl
pereHust 3a1a4
npoeccuoHaIbHON
JesITeTbHOCTH
NPUMEHHUTEIBHO

K pa3JIMYHbIM KOHTCKCTaM

B yacTtu Tpy10BOro BocMTaHUs:
- TOTOBHOCTb K Tpyly, OCO3HaHHME LIEHHOCTU
MacTepcTBa, TPY10Jt00ue;

- UHTEpEeC K Pa3IUYHBIM cepam
npodecCUOHATBHON eI TeNbHOCTH,

Osnajsenue YHUBEpCAIbHBIMU y4eOHBIMU
MO3HABATEIILHBIMU JICHCTBUSMHU:

a) 0a30BBIC TOTHYCCKHE JCHCTBHS:

- CaMOCTOSITEIIbHO ¢dbopmynupoBaTh u
aKTyaJIM3upoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIICCTBCHHBIH TNPU3HAK WIN
OCHOBaHUSl JUIsl CPaBHEHHUs, KJAcCU(DUKALUU U
00001ICHHS;

- ONpeNeNiTh LEIH JIeATSIBHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX OOCTHIKCHUA,
- BBIABJIATH 3aKOHOMepHOCTI/I )51 HpOTI/IBOpeLII/IH B
paccMaTpUBACMBbIX SBJIICHUSX;

- BHOCUTh KOPPEKTUBBI B JCSATEIBHOCTD, OIICHUBATD
COOTBETCTBHE PE3YJIbTATOB IEJSIM, OICHUBATh

3a1aBaThb

-BIIaJICTh METOJAMH JI0Ka3aTeJbCTB, aJrOPUTMAMHU pEIICHHS
3aja4; ymeHue (OPMYyIHPOBATh ONPEACICHUS, AKCHOMBI H
TEOPEMBI, IPUMEHSTh HX, IPOBOUTH JOKA3aTEIbHBIC PACCYIKIACHHS
B XOJIC PELICHHS 33/1a4;

- yMETh OIEPUPOBATH MOHATUSIMHU: CTCICHb YHCINA, JIorapudm
qucJia, YMEHUC BBITIOJIHATH BBIYHUCIICHHUEC 3HAUYEHUH n
nmpeoOpa3oBaHusl BBIPAKEHUH CO CTENEHSIMH H JIoTapu(Mami,
npeoOpa3oBanus APOOHO-PAIIMIOHATHHBIX BHIPAKEHHIA,

- YMETH OIICPUPOBATH IIOHATUAMMU. paOHAJIbHBIC,
HUppanroHalIbHbIC, ITOKA3aTCJIbHBIC, CTCIICHHBIC, .]'IOl"apI/I(bMI/I‘{eCKI/Ie,
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABCHCTBA, UX CUCTEMBI;

- yYMEThb OINEpPHPOBaTh MOHITUAMHU: (YHKLHUS, HEMpPEepbIBHASL
GyHKUMs,  TPOM3BOJHASA,  MNEpPBOOOpa3Hasi,  ONpEICICHHBIN
WHTETpal, yMETh HAXOMUTh IPOU3BOJHBIC  DIEMEHTaPHBIX
(YHKIUH, WCIONB3Yysl CIPAaBOYHBIE MaTepHajbl; HCCIENOBAaTh B
HpOCTeﬁmHX clIydasax (i)YHKHI/II/I Ha MOHOTOHHOCTHb, HaXOAUTH
HauOoNbpIINEe ¥ HAWUMEHbIINME 3HaueHWs (YHKIWH; CTPOUTH
rpagKd ~ MHOTOWICHOB €  WCIOJB30BaHWEM  ammapara
MaTeMaTH4ecKOro aHalinW3a; NPUMEHSATh [POM3BOAHYIO IPH
pemieHuM  3aJad  Ha  JBIDKCHHE,  pemarh  NpPaKTHKO-
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PHUCKU TOCJEICTBUHN EATEIbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBILIUICHUE MPHU PEIICHUN
JKU3HEHHBIX TPO0JIeM

0) 6a30BBIC UCCIICOBATEIHCKUE ICHCTBUS:

- BJIaJIeTh HaBbIKAMH Y4eOHO-MCCIIeI0BATENbCKON U
NPOEKTHOHN NEeSATETHbHOCTH, HABBIKAMH Pa3pelIeHuUs
npooJeM;

- BBIABIATH NPUYMHHO-CIICJCTBEHHBIC CBS3H U
aKTyaJIM3UpOBaTh 3a/1a4yy, BBIABUTaTh THIIOTE3y €€
perieHus, HAXOIHUTh apTryMEHTBI TUIS
JIOKA3aTeNIbCTBA CBOMX YTBEPXKACHUH, 3a7aBaTh
napaMeTpsl U KPUTEPHH PEILICHUS;

- aHaTU3UpPOBATH IMOJyYEHHBIE B XOJ€ pPEIICHUs
3aJa4d pe3ysbTaThl, KPUTUYECKH OLEHHBATH MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBUSIX;

-- YMEeTh NEPEHOCUTDH 3HAHHs B IMO3HABATEIBHYIO U
NPaKTUYECKYI0 00JIaCTH JKU3HEACATEIbHOCTH;

- yYMETb UHTErpUPOBATh 3HAHUSA U3 pPa3HbIX
MPEeIMETHBIX 00JIacTei;

- BbIIBUT'aThb HOBBIC nacu, HpeHHaFaTB
OpI/IFI/IHaJII)HBIC moaAXO0Abl U peIHeHI/ISI;

51 CIIOCOOHOCTD 150. HCIIOJIB30BaHUSI B

MMO3HABATEILHON U COHH&HLHOﬁ IPaKTHUKE

OPUCHTUPOBAHHBLIC 3ada4d Ha HAuOOJIBININE W HAUMEHBIIINE
3HAYEHUs, HA HAXO0XICHUE IIYTH, CKOPOCTH U YCKOPEHMUS,

- yMeThb OIEpUPOBATH MOHATHAMH: palMOHANbHAS (DYHKLIHUSA,
MoKasaTebHass QYHKIHS, CTEeNeHHas QYHKIHS, JIoTaprupMuIecKas
GyHKIUSA, TpUTOHOMETpUdeckue (yHKIMU, oOpaTHbIE (QYHKINW;
YMEHUE CTPOWUTH TIpaduKyd H3Y4YeHHBIX (YHKIWH, HCIIOIb30BaTh
rpaduKy MPH U3YYEHUH MTPOLECCOB M 3aBUCUMOCTEH, TIPU PEIICHUH
3aa4 U3 IPYrux y4eOHbBIX MPEAMETOB U 33/1a4 U3 PeabHOM KU3HH;
BbIpaxaTh (pOpMyIaMu 3aBUCUMOCTH MEXIy BEJIMYMHAMU;

- YMCTb pClIaThb TCKCTOBLIC 3a/la4M pa3HbBIX TUIIOB (B TOM YHUCIIC
Ha IPOLCHTHI, AOJHU W YaCTH, Ha JIBHKCHHC, pa60Ty, CTOUMOCTH
TOBApOB M YCIyI, HAQJOTHM, 3aJadyd U3 00JacTH yHpaBiICHHS
JIMYHBIMH U CEMEUHBIMU Q)HHchaMI/I); COCTAaBJIATH BBIPAXKCHUA,
YpaBHEHHsI, HEPABEHCTBA M WX CHUCTEMBbI IO YCIOBHIO 3aJayH,
HCCIIeIOBATh MOJTyYEHHOE pelieHue u OLICHUBATH
MPaBIONIOI00HOCTh PE3yIbTATOB,;

- YMeThb ONEpUPOBATh MOHATHAMHU: cpenHee apupMETHYECKOE,
MeaMaHa, HauOoJblliee W HAWMEHBbIIEEe 3HAYCHHs, pa3Max,
JMCIEepCHs], CTaHIAapTHOE OTKIIOHEHHE YHCIIOBOTO Habopa; yMeTb
W3BJIEKaTh, UHTEPIPETUPOBATh MH(POPMALUIO, MPEJICTABICHHYIO B
Tabmuax, Ha auarpammax, rpadukax, OTpa)karollyl0 CBOMCTBa
peanbHBIX IMPOLECCOB M SIBJICHUM; MPENCTaBlIATh MH(YOPMAIHUIO C
MOMONIBI0 TAaOJWII W JAuWarpaMM; HCCIEIOBaTh CTATHCTUYECKHE
JIAHHBIC, B TOM YHCJE C NPUMEHEHHEM TpaUYecKHX METOJOB H
JNIEKTPOHHBIX CPENICTB;

- YMETb ONEPHUPOBATH MOHITUSMU: CIYYAHHBIH OTBIT U CITy4YaiiHOE
COOBITHE, BEPOATHOCTh CIIyYaHHOTO COOBITHS; YMEHUE BBIYHCIATH
BEPOSITHOCTb € HCMOJIb30BaHHEM  IpadMuecKUX  METOJIOB;
NPUMEHATh (OPMYJBI CIOXKEHHS W YMHOXEHHS BEPOSTHOCTEH,
KOMOMHATOpHBIe (akThl W (GOPMYyNIbl TPH pEIlIeHUH 3a7ad;
OLICHMBATb BCPOATHOCTHU PCAJIbHBIX CO6BITPII>'I; 3HAKOMCTBO CO
CIly4allHBIMH ~ BEJIMYMHAMHU; yMEHHE TPHUBOAWTH MPUMEPHI
NPOSIBIICHUS]  3aKOHA  OOJBIIMX YHCEeNl B  MPUPOAHBIX H
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OOILIECTBEHHBIX SBJICHUSX;

- yMETh OIEPHUPOBATh MOHATHUSMHU: TOYKA, MpsSMas, IUIOCKOCTD,
MPOCTPAHCTBO, JBYIPAHHBIM YIOJ, CKPEIIUBAIOLIMECS MpPSIMBIC,
napajyieIbHOCTh M MEPICHAUKYJIAPHOCTh MPSIMBIX U TUIOCKOCTEH,
YroJl MKy MPSMBIMH, YIOJ MEXIY MPSIMOM U IUIOCKOCTBIO, YroJ
MEXIy IUIOCKOCTAMH, pAacCTOSHHE OT TOYKH [0 IIOCKOCTH,
paccTosIHAE MEXAY MPSAMBIMH, PAaCCTOSHHE MEXAY IUIOCKOCTSIMHU;
YMEHHE HCIIOJIb30BaTh MPH PEIICHUH 3a7ad M3Y4YeHHBbIC (aKThl U
TEOpEMbl TUIAHUMETPUH; YMEHHE OIICHHBATh pPa3Mepbl O0OBEKTOB
OKPYKaroIlero Mupa;

- yMETh OIIEPUPOBATh IOHATHUSMHU: MHOTOTPAHHUK, CCUYCHHE
MHOTOTPaHHHKA, Ky0, Mapajielienunea, IMpu3Ma, [HpaMuaa,
¢durypa u MOBEpXHOCTh BpAIICHUS, [IWIMHIP, KOHYC, map, cdepa,
ceueHuss (UIypbl BpallleHHs, IUIOCKOCTh, Kacaromasics chepsl,
MWIMHAPA, KOHYCa, IO b MOBEPXHOCTH MUPAMHJIbI, MPHU3MBI,
KOHyca,  MWIMHApaA, IJom@ams  cepsl, 00beM  Kyoa,
NPSMOYTOJIBHOTO  Mapajie/ienuneaa,  NUPaMHIbl,  PU3MBI,
LWIMHAPA, KOHYCa, [apa; YMEHHEe M300pakaTh MHOTOTPAHHUKH H
MOBEPXHOCTH BPAIICHUS, MX CEYEHUS OT PYKH, C TOMOIIBIO
YEPTSIKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMEHHUE
pacro3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE;, YMEHHE PacIO3HABATh
MPaBUJIbHBIC MHOTOTPAHHUKH;

- YMETh ONEPHPOBATH MOHATUSAMH: IBIKEHHE B MPOCTPAHCTBE,
MoI00HbIE  (PUTYphI B TPOCTPAHCTBE; HCIIOJb30BaTh OTHOIICHHE
IO TOBEPXHOCTEH M OOBEMOB MOJOOHBIX (GUTYP TIpH
pEIICHUY 3a/1a4;

- YMETh BBIYHMCIATH T'€OMETPUYECKHE BEIUYMHBI (JJTMHA, YTOJI,
IJI0MIa/b, 00BEM, TUIOIIAL TTOBEPXHOCTH), UCIIOJIB3YSl U3YUYCHHBIC
(hOpMYJIBI 1 METO/IBI;

- YMETh OIEPUPOBATh TOHITUSAMHU: MPSIMOYTOJIbHAS CHCTEMA
KOOpJIMHAT, KOOPJMHATHI TOYKH, BEKTOpP, KOOPIMHATHI BEKTODA,
CKaJISIPHOE TMPOM3BEACHUE, YIroJ MEXKAy BEKTOpaMH, CyMMa
BEKTOPOB, MIPOM3BEICHNE BEKTOPA HA YHCJIO; HAXOTUTh C TIOMOIIBIO
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U3y4YeHHBIX (POPMyYJI KOOpAMHATHI CEPeAMHbl OTPE3Ka, PACCTOSHUE
MEX]y ABYMS TOUKAMU;

- YMETb BbIOMpaTh MOAXOAIIUN U3yUYCHHBIM METO JUIsl peIleHHs
3aJa4u, paclo3HaBaTh MaTeMaTH4ecknue (PakThl 1 MaTEeMaTHUECKUE
MOJIENIA B MPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE;
YMEHHE TPUBOAMTH IMPUMEPHl MAaTEMaTHYECKUX  OTKPBITHHA
pOCCHIICKON 1 MUPOBOW MAaTEMAaTUIECKON HAYKH.

- yYMEThb OIEpUPOBATH TOHATUSAMH: OINPEIEIICHUE, aKCUOMa,
TEeOopeMa, CJIEJICTBHE, CBOMCTBO, IPHU3HAK, JO0KA3aTeNIbCTBO,
paBHOCWIIbHBIE (POPMYIUPOBKH; YMEHUE (POPMYITHUPOBATH OOpAaTHOE
U IPOTHBOIOJIOXKHOE YTBEPXKICHHE, IPHUBOAUTH IPUMEPHl HU
KOHTPIIPUMEPHI, UCII0JIb30BaTh METOJl MaTEMaTHUECKON MHIYKIUH;
HPOBOJUTH JOKA3aTEeJIbHbIE PACCYXKIEHHsS IpPU pELICHUH 33724,
OLIEHUBATh JIOTHYECKYIO MPABUIBHOCTD PACCYKICHHIA;

- YMETh ONEpPUPOBaTh MOHSATHSAMH: MHOXECTBO, MOJIMHOKECTBO,
ornepanyy HaJ MHOKECTBAaMHU; YMEHHUE HCIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIM anmapar AJs OMHUCAaHUS peajbHBIX MPOLIECCOB U
SIBJIGHUM MU pELIeHUH 3a]ad, B TOM YMCIE M3 JIPYIHMX Y4YEOHbIX
MIPEIMETOB;

- YMETh ONEpUPOBaATh MOHATUSAMHU: rpad, CBSI3HBIN rpad, Aepeso,
LUK, Tpad Ha IUIOCKOCTH; YMEHHE 3a]aBaTh U ONHUCHIBATH Ipadsl
pa3IMYHBIMU CIIOCOOAMHU; HCIIONB30BaTh Tpadbl IMpHU pELICHUU
3am1ad;

- yMeTb CBOOOJHO ONEpPUPOBATH IOHATUSMH: COYETaHMUE,
NEPECTAHOBKA, YMUCJIO COUYETAHUH, YUCIIO IMEPEeCTAaHOBOK; OMHOM
HeroToHa; yMeHHe NpUMEHATh KOMOHMHATOpHbIE (aKTbl U
paccy>XIeHuUs ATl pellieHUs 3a/ad;

-yMETb ONEPUPOBATh MOHITUAMHU: HATYpaJbHOE YHUCIO, LEJIOE
YHCIO, OCTAaTOK IO  MOJYJIO,  palHoOHAJbHOE  YHCIIO,
UppalMOHATIBHOE YHCIO, MHOXXECTBA HATYPajbHBIX, LEJNbIX,
palMOHATIBHBIX, JEHCTBUTENIBHBIX YHCEN, YMEHHE HCIIOIb30BaTh
NPU3HAKW  JETMMOCTH, HAaWMEHbIIMH OOmMH  JenuTens |
HavMeHbIIee olmiee KpaTHOe, anropuT™M EBKinma mpu pemeHuu
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3aJa4; 3HAKOMCTBO C PAa3JIMYHBIMU IO3ULMOHHBIMU CHUCTEMaMH
CUHCIICHUS;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUSMH: CTENEHb C LIEJIbIM
[OKa3aTeJeM, KOpPEHb HaTypaJbHOW CTENEHH, CTENeHb C
palMOHAIBHBIM  IIOKa3aTeleM, CTEHeHb C  JIeHCTBUTENIbHBIM
(BelIeCTBEHHBIM) IIOKa3aTeNleM, Jorapum uucia, CUHYC, KOCHUHYC
Y TaHTeHC TPOU3BOJILHOTO YHCIIA;

- YMETb ONEpUpOBaTh MOHATHAMH: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEpPaBEHCTB, PABHOCUJIBHOCTh YPAaBHEHMH, HEPABEHCTB U CHUCTEM,
palroHaNbHbIe, HppalMOHAJIbHbIE, IOKa3aTeJIbHbIC, CTEIEHHbIE,
jorapupMuyecKkre, TPUrOHOMETPUUYECKIE YpaBHEHHUs, HEPaBEHCTBA
U CHCTEMBl; YMEHHUE pelllaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C
MIOMOUIBIO PA3IMYHBIX IPUEMOB; peIllaTh YPaBHEHUS, HEPABEHCTBA
U CHUCTEMBI C MapaMeTpOM; NPHUMEHITh YpPaBHEHHUS, HEPAaBEHCTBA,
UX CHCTEMbl Ul PELIeHHs MaTeMaTH4ecKUX 3aJady W 3a7ad U3
pas3IUyYHBIX 00JacTeil HAYKH U peabHOM KU3HH;

-yMeTh CBOOOJHO OIEPUPOBATH MOHATHUAMH: Tpaduk QyHKINH,
oOpartHast (QYHKLUS, KOMIO3ULMSA (YyHKIMH, JHUHEHHAs (QyHKIMA,
KBajgpaTuuHas  (DyHKIMs, CTeneHHas (QYHKOHUS C  LEJNbIM
rokasaTejaeM,  TPUTOHOMETpUYECKHEe  (YHKLIUHM,  OOpaTHbIE
TPUTOHOMETPUYECKUE ¢byHKINY, nokasaresbHas u
aorapumuyeckass (yHKIMN; YMEHHE CTPOUTH Ipapuku (QyHKIHH,
BBITIOJHATH Mpeo0pa3oBaHus rpaukoB QyHKIHI;

YMEHUE UCNONb30BaThb TIpauku QyHKIMM Uil U3y4YEeHHUs
IPOLIECCOB M 3aBUCHUMOCTEH IpU pEIIeHUM 3ajad U3 JAPYrux
y4eOHBIX MPEAMETOB U U3 PeaIbHOM KU3HU; BBIpAXXaTh GOpPMyJIaMu
3aBUCUMOCTH MEX]ly BEJIMUMHAMU;

yMEHHE CBOOOJIHO ONEepUpOBaTh MOHATUAMU: YETHOCTh (DYHKIHH,
MIEPUOTUIHOCTH ¢byHKINY, OTPaHUYEHHOCTh byHKINH,
MOHOTOHHOCTh (YHKIHH, SKCTpeMyM (YHKIUH, HauOoiblee M
HaUMeEHblIee 3HaueHHs (QYHKIMHM Ha IPOMEXYTKE; YyMEHHE
IPOBOUTH UCCIIEJOBaHNE (PyHKIUHY;
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YMEHHE HCIIOJIb30BaTh CBOMCTBA W Tpaduku GYyHKUUH IS
pellleHus ypaBHEHUH, HEPaBeHCTB W 3aJad C MapaMeTpaMu;
n300pakaTh Ha KOOPAWHATHOW IIJIOCKOCTH MHOYECTBA PEIICHHMA
YPaBHEHUH, HEPABEHCTB U UX CUCTEM;

- yMETh CBOOOTHO OIIepPUPOBATH HOHSATHSMU:
MIOCTIeI0BATEIbHOCTD, apudmeTnyeckas nporpeccus,
reoMeTpruecKas nporpeccus, 0eCKOHEYHO yObIBaromas
reoMeTpryecKas nporpeccus; yMEHHE 3a1aBaTh

II0CJIEJOBATEJIbHOCTH, B TOM YHCJIE C HOMOIIBI0 PEKYypPPEHTHBIX
(opmy;

- YMEThb OIEpUPOBaTh MOHATHSIMU: HENPEPHIBHOCTH (GYHKINH,
acUMIITOTHl rpaduka QyHKIUM, TepBas U BTOpas HPOM3BOJHAS
(GyHKIMHU, TeOMeTpUYEeCKUi U (U3UUECKUil CMBICT IPOU3BOIHOI,
nepBoOOpa3Hasi, OINpeNeNIeHHBI WHTErpalx, yMEHHE HaXOIUTh
acUMIITOTHI rpaduka (QyHKIMU; YMEHUE BBIYUCISATH MPOU3BOIHbIC
CYMMBI, TIPOM3BEJCHHS, YACTHOTO W KOMIIO3UIMHU (QYHKIIUH,
HaXOJUTh YpaBHEHHE KacaTelbHOH K rpaduKy (QyHKINY;

YMEHHE UCIOJNIb30BaTh IPOU3BOAHYIO IS UCCIEIOBAHUS
(GyHKUINH, 1715 HAXOKACHUS HAWTYUIIero pelieHHs B MPUKJIIaIHBbIX,
B TOM YHCIJI€ COLMAJIbHO-3KOHOMHUYECKUX M (U3MUECKUX 3a/1a4ax,
JUIsL OTIPENENICHHUsI CKOPOCTU M YCKOPEHHUs; HAXOJUTh IUIOIIAAN U
00beMbl (GUryp C TOMOIIbI0 HHTErpana; IMPHUBOAUTH IPUMEPHI
MaTeMaTHIECKOTO MO/JICIINPOBAHUS c MIOMOIIBIO
g depeHIrnanbHbIX YPaBHEHUM;

- yMeTb OHNEpUpPOBaTh IMOHATUAMU: KOMIUIEKCHOE 4YHCIIO,
COIPSKEHHbIE KOMIUIEKCHBIE 4YMCIAa, MOJAYJIb U  apryMEHT
KOMIUIEKCHOTO uucia, (GopMa 3alUCH KOMILJIEKCHBIX UHUCEN
(reomeTpuyeckasi, TPUrOHOMETpHUUECKas U anreOpandeckas); yMeTb
MIPOU3BOJIUTH apu(pMETHYeCKHe JeHCTBUS C  KOMIUIEKCHBIMHU
YHUCIaMU; TIPUBOAMTH IPHUMEPHI HCIIOJIB30BAaHUS KOMIUIEKCHBIX
qHCen;

- yMeTh CBOOOAHO ONEPHPOBATH TOHATHAMHU: CpelHee
apudmernyeckoe, MenuWaHa, HauWOOJbIIee W  HAaWMEHBIIEEe
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3HauYEHMsI, pa3Max, OUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHHUE s
ONHUCaHUs YHUCIIOBBIX JAHHBIX; yMEHHue HCCIIEA0BATh
CTaTUCTUYECKUE JaHHble, B TOM 4YHCIE€ C MPUMEHEHUEM
rpadMuecKuX METOJOB U JJIEKTPOHHBIX CPEICTB; TpaduyecKu
HCCIIeIOBaTh COBMECTHBIE HAOJIIOJCHUS C TOMOIIBIO JHarpaMm
pacceuBaHus U TUHEWHON PETPECCUU;

- YMETb HAaxOJUTh BEPOSATHOCTH COOBITHH C HCIIOJIB30BAHUEM
rpadMuecKuX METOAOB; MPUMEHATH JUIsl pelieHHus 3a7ad (pOpPMYJIIbI
CIOKEHHS M YMHOXEHHS BEpOSTHOCTEH, (opMyrny moOIHOM
BeposiTHOCTH, (GopMyny bepHymm, komMOWMHATOpHBIE (aKTHl W
(hopMyJIbI; OLIEHWBATh BEPOSITHOCTH pPEaJbHBIX COOBITHH; yMEHHE
ONepUpOBaTh MOHATUSMU: CllydailHas BEJIWYHMHA, paclpeiesieHue
BEpPOSITHOCTEHM, MaTeMaTUUYeCKOEe  OXKHUJAHUE, JUCIEepcusi U
CTaHIApTHOE OTKIOHEHHWE CIlydyailHOH BENWYMHBI, (QYHKIUH
pacnpeneneHuss U IJIOTHOCTH PaBHOMEPHOTO, MOKAa3aTEJbHOTO U
HOPMaJbHOIO pachnpeiesieH!il; YMEHUEe HCIOJb30BaTh CBOMCTBa
M3YYEHHBIX pacHpelesieHuil s peleHusl 3a7ad; 3HaKOMCTBO C
MOHATUAMU: 3aKOH OOJIBLIIMX YHCEN, METOAbl BbIOOPOYHBIX
HCCNe0BaHUi; yMEHUE MPUBOIAUTH MPUMEPHI MPOSBIECHUS 3aKOHA
OOJIBIINX YUCEN B TPUPOIHBIX M OOIIECTBEHHBIX SBICHUSX;

- yMeThb CBOOOJHO ONEpUPOBATH MOHATHUSMHU: TOYKA, NpPSIMasd,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUWA  yTOJ,
IBYI'PAaHHBI  YTOJI, TPEXI'PAHHBIA YTOJ, IEPECEKAIOIIHECS,
napajieJIbHblE U CKPELIMBAOIIKECS MpPsIMbIE, NapaJUIEIbHOCTh U
NEPIEHAUKYJSIPHOCTE TPSIMBIX M IUIOCKOCTEH, Yroll MEXOy
NPSIMBIMHM, YIOJl MEXIY MpPSAMON M IUIOCKOCTBIO, YTOJ MEXAY
IJIOCKOCTSIMU; YMEHHME HCIOJIb30BaTh IpUM PELIEHUM 3ajad
M3y4YeHHbIE (DaKThl U TEOpPEMbl IIAHUMETPUHU; YMEHHUE OLICHUBATb
pa3Mepsl 00OBEKTOB B OKPY’KAIOIIEM MUPE; YMEHHE OIEepHpOBaATh
TIOHSITUSIMHU: MHOTOI'PAHHUK, ceyeHue MHOTOTPaHHUKA,
MPaBWIBHBI MHOTOTPAaHHUK, TpHU3Ma, MUpamMuaa, ¢Gurypa
MOBEPXHOCTH BpAIICHUs, IINHAP, KOHYC, map, cdepa, pa3BepTKa
IIOBEPXHOCTH, CEYEHMs KOHYCa M INUIMHIPA, MAPAJIEIbHBIE OCH
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WIA OCHOBaHMIO, CEYEHHUE IIapa, MJIOCKOCTh, Kacarouasics chepsl,
LWINHIAPA, KOHYCa; yYMEHHE CTPOMTb CEYEHHE MHOIOIPAaHHUKA,
n300paxaTb MHOTOTPAHHUKH, (PUTYpBI M TOBEPXHOCTH BPAILLECHHUS,
WX CEYEHHS, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB,;
YMEHHE  TPUMEHATh  CBOMCTBA  TI'€OMETPHUYECKHX  (uryp,
CaMOCTOSITENTLHO (POPMYIIMPOBATH ONPEACTICHUS H3ydaeMbIX QUTyp,
BBIJIBUTATh THIIOTE3bI O CBOWCTBAX M NMPH3HAKAX T€OMETPHUECKUX
¢uryp, o00OCHOBBIBaTh HJIM OIPOBEPraTh HX; YMEHHE MPOBOIUTH
KJIacCUPUKAIMI0 (GUTYyp TO pa3IUYHBIM TpPU3HAKAM, BBIOJIHATH
HEOOXOIUMBIE JIOTIOJIHUTEIbHbIE TOCTPOCHHUS;

- yMeTh CBOOOJIHO ONEPHUPOBATH MOHATHIMHU: IUIOMAAL (PUTYPHI,
00beM (UTypbl, BEIWYMHA YIJIa, PACCTOSHUE OT TOYKH JO
IUIOCKOCTH, PACCTOSIHUE MEXIY MNPsIMBIMH, PAacCTOSIHHE MEXIy
IUIOCKOCTSIMHM, ~ IUlOm@anb  cepsl, IUIOMAAb  MOBEPXHOCTH
MUpaMUIbl, TPU3MBL, KOHyca, IMIUHIpa, O00beM  KyoOa,
NpSMOYTOJIBHOTO  TMapajuieNienunea,  NOUPaMHIbl,  IPU3MBI,
UWIMHIPA, KOHYCa, Iapa; YMEHHE HaXOIUTh OTHOILICHHE 00bEMOB
NMoO0HBIX QUTYD;

- yMeTb CBOOOJHO OMNEPUPOBATH TIOHATHUSAMHU: JIBUKCHHE,
napajyielbHblii  TIEPEeHOC, CUMMETpPHUs Ha IJIOCKOCTH M B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHHWe IMMOA00Ms, MOMO0OHBIE
¢Gurypsl; yMeHue pacno3HaBaTh paBHbIE U MOA0OHBIE (UTYDHI, B
TOM 4HCIE€ B TPUPOJAE, HCKYCCTBE, AapXUTEKType; yMEHHE
UCIOJb30BaTh reOMEeTpUYECKUE OTHOILICHUS, HaXOIUTh
reOMETPUYECKUE BEJIMYMHBI (JUIMHA, YroJ, IJIouaab, 00beM) Impu
pelIeHNr 3a/ady U3 IpYrux y4eOHBIX NPEeIMETOB M M3 peaslbHOM
KHU3HH;

- YMeTh CBOOOJHO ONEPUPOBATh MOHATUSMHU: MPSIMOYTOJIbHAS
CHUCTeMa KOOpPJIWHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI
BEKTOpa, CyMMa BEKTOpPOB, IPOM3BEIEHHE BEKTOpa Ha YHCIO,
pas3loXeHHe BeKTopa 1o 0as3ucy, CKaJsIpHOE IPOM3BENICHHE,
BEKTOPHOE TPOM3BEICHUE, YTOJd MEXIy BEKTOpaMH; yMEHHUE
WCTIOJIb30BaTh BEKTOPHBIH M KOOPAWHATHBIM METOJ JJIsi PEIIeHUs
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TEOMETPUUYECKUX 3a7ad U 3343y JPYrux Yy4deOHBIX MpPEeIMETOB;
ONEepUpOBaTh MOHATUAMM: MaTpuua 2x2 u 3x3, oNpenenuTesib
MaTpHLbl, TEOMETPUYECKHUI CMBICI OIIPEAEIUTENS;

- yMeThb MOJENHUpOBATh peEallbHble CHUTyallUh Ha S3bIKE
MaTeMaTHKH; COCTABJISATh BBIPAJKEHUS, YPABHEHUS, HEPABEHCTBA U
HUX CHUCTEMBl IO YCIOBHIO 3aJaud, MHCCIEN0BaThb IOCTPOCHHBIE
MOJIENIN C MCIIOJIB30BAHUEM ammapara ainreOpbl, HHTEPIPETUPOBATH
MOJIyYEHHBIM pPE3yJIbTaT, CTPOUTb MaTEMaTHUYECKUE MOJEIU C

MOMOILbIO T€OMETPUUYECKUX TOHSITHUM U  BEJIWYMH, pelaTh
CBSI3aHHbIE C HUMH [pakTUYECKHE  3aJaud; COCTaBISATh
BEPOSITHOCTHYIO MOJEJIb W HWHTEPIPETHUPOBATH IOJYyUYECHHbBIN
pe3yibTart; pemarhb MpUKJIATHbIE 3a1aun cpeacTBaMu
MaTeMaTHUYecKoro  aHajluM3a, B TOM  YHCIE  COLHUAJIbHO-

HKOHOMHUYECKOT0 U (PU3UYECKOr0 XapaKTepa,

- YMEHHUE BbIOMpATh MOAXOIAIIMN METOJ A PELICHHs 3aJauu;
MOHUMAaHKUE 3HAYMMOCTU MAaTEMAaTHKH B M3YYEHHUU NPUPOAHBIX U
OOILIECTBEHHBIX IIPOLIECCOB U SIBJICHUM; yMEHHE pacIO3HaBaTh
NPOSIBJICHUE  3aKOHOB MAaTE€MAaTUKU B  HCKYCCTBE, YMEHHE
MPUBOJUTH IPUMEPHl MAaTEMATUYECKUX OTKPBITHMH POCCHUMCKON H
MHUPOBOM MaTeMaTU4YECKOW HAYKH

OK 02. cnonb3oBathb
COBPEMEHHBIE CPEJICTBA ITOUCKA,
QHaJIM3a U UHTEPIIPETALIH
MHpOpMaIUH, 1
MH(QOPMALIMOHHBIE TEXHOJIOTUU
7151 BBITTOJTHEHHUS 33124

B o6macTy leHHOCTH HAY4YHOT'O MTO3HAHUS:

- c(OpMHUPOBAHHOCTb MHUPOBO33PEHMUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKM M OOILECTBEHHOW MpPaKTHKH,
OCHOBAHHOTO Ha Janore KYJBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeECTa B
MOJIUKYJIbTYPHOM MHPE;

- yMeTb ONEpHpOBaTH MOHATHUAMH: palMOHaIbHAs (QYHKIMA,
MOKa3aTebHasl ¢$yHKIu, CTEICHHAs ¢byHKIU,
aorapugmuyeckas (QYHKLUS, TPUTOHOMETPHUECKUE (YHKLUH,
oOpaTHble (DYHKLHMH; yYMEHUE CTPOUTh IpadUKU H3YUYCHHBIX
(GyHKLUH, MCIOIB30BaTh Irpa)uKU MPU U3yYEHUM MPOLECCOB U
3aBUCUMOCTEH, MNpH pEICHUH 3a4ad U3 JAPYrMX Yy4eOHbIX
IIPEMETOB U 3a]1a4 U3 peabHOH KU3HU; BBIpaXKaTh (hopMyamu

HPO(DGCCI/IOHaHBHOﬁ - OCO3HAHWE IEHHOCTH HAyYHOW AEATEIBHOCTH, 3aBUCHUMOCTH MCKIY BEIIMUYMHAMU,

1S TEIIbHOCTH TOTOBHOCThH OCYLIECTBIATH IIPOEKTHYIO " - YMETb ONEPUPOBATH MOHATUIMU: TOXKIECTBO, TOXKIECTBEHHOE
HUCCJIEIOBATENILCKYIO IEeATENbHOCTh npeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, cuCcTEMA
WHIUBUAYAJIbHO U B TPYIIIIE. YpaBHEHUH W HEPABEHCTB, PAaBHOCWIBHOCTh YypaBHEHHWH,
OBsageHue YHUBEPCAIILHBIMU y4eOHBIMU HEpaBEHCTB W CHUCTEM, palUOHAIILHBIE, HWpPpalOHAJILHLIE,
MMO3HABATEIbHBIMU JEUCTBUSIMU: TMMOKa3aTeIbHbIE, CTEIIEHHBIE, JiorapuMUUIECKUe,
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B) pabota ¢ uHpopmalme:

- BJIaACTh HaBbIKaMHU ITOJIYUCHUS I/IH(I)OpMaLH/II/I u3
UCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSITEIHLHO
OCYIIECTBIISATH ITOKCK, aHAIN3, CHCTEMATH3AIHIO H
UHTEPIPETANNI0 WHPOPMAIIMU PA3IUYHBIX BHIOB
1 GOpM TPECTABIICHUS;

- co3/1aBaTh TEKCThl B Pa3lUyHBIX (hopmarax c
y4eTOM Ha3HaueHHs HHQPOPMAIMHM M IIEJIEeBOH

ayIMTOpUH, BHIOWpas ONTUMAJIbHYIO (dopMy
MIPEJICTaBJICHUS U BU3yAJIN3AlINN;
- OIIGHHMBAaTh JIOCTOBEPHOCTH, JIETUTUMHOCTH

uHpOpMaIUK, €€ COOTBETCTBHE IIPABOBBIM U
MOPaJIBHO-ITHYECKIM HOpMaM;

- HUCIIONIBb30BaTh CPEACTBA HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTMH B peIIeHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3allMOHHBIX  337a4 ¢  cOOJIIOJIeHUEM
TpeboBaHuii 9PrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pPecypcocOepeKeHus,
IIPpaBOBLIX n OTHYCCKHUX HOPM, HOpM
nHGOPMAITMOHHOM 0€3011aCHOCTH;

- BJIAJICTh HAaBbIKAMH PACIIO3HABAHWA W 3alllUTbL
uHpopmaruy, HHOOPMAIMOHHON Oe30macHOCTH
JUYHOCTH

TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA M CHUCTEMBI;
YMETb pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IOMOILBIO
pa3IMYHBIX IIPUEMOB; pELIaTh YpPAaBHEHMs, HEPABEHCTBA U
CHCTEMBI C MapaMeTpoM; MPUMEHATh YpaBHEHUs, HEPABEHCTBA,
UX CHCTEMBI [UIS peIIeHHs] MaTeMaTHYECKUX 3a/ad M 33734 U3
pa3IUYHBIX 00JacTel HAYKH U peabHON )KU3HH,

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHAMH: JBHKEHHE,
napajyielbHblii  TIEPeHOC, CHMMETpPUSi Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue MOA00uS, MOT00HbBIE
(Gurypsl; yMeTb pacro3HaBaTh paBHbIE U M0JI00HBIE (UTYpHI, B
TOM 4HCJIE€ B TPUPOJE, HCKYCCTBE, apXUTEKType; YMETb
UCIIOJIB30BaTh ~ I€OMETPUYECKHE  OTHOLICHHs,  HaXOIUTh
reOMETPUUYECKUE BETUYMHBI (JJIMHA, YroJl, IUIOUalb, 00beM)
NpU pPEUICHWH 3a1ad M3 JPYruX Y4YeOHBIX NpPEJIMETOB U U3
peabHOM KU3HU

OK 03. IlnanupoBats 1
[peaT30BBIBATh COOCTBEHHOE
mpodeccnoHambHOE U
ITUTYHOCTHOE pa3BUTHE,
[peIPUHUMATEIILCKYFO
NesITeIbHOCTD B
podeccuonanbHOU cdepe,
MCIIONTb30BATh 3HAHHS 110

B oGnacTu 1yXOBHO-HPABCTBEHHOT'O BOCTIMTAHUSL:
-- c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS,
HTUYECKOTO TOBEICHNUS;

- CIOCOOHOCTh  OLEHMBAaTh  CUTYyalI0 |
IMPUHUMATh OCO3HAHHBLIC PCIICHUA, OPUCHTHUPYACH
Ha MOpPaJIbHO-HPABCTBCHHBLIC HOPMbI U IICHHOCTH,

- OCO3HaHWE JIMYHOTO BKJaJa B IIOCTPOCHHUE
YCTOWYHBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOLICHUE K CBOMM POJIUTENISAM

- YMCETH OINCpHUpOBATH INOHATUAMMU palloHaJIbHBIC,
HppalroOHaJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOI‘apI/I(i)MI/I‘{eCKI/Ie, TPUTOHOMCTPHUUYCCKHUC YpaBHCHUA )51

HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIICpUPOBATHL IMMOHATUAMHU: MHOI'OI'PAHHHUK, CCUYCHUC
MHOTOTpaHHMKA, KyO0, mapamienenurnesn, Npu3Ma, NHpamMujia,
¢urypa M TOBEpXHOCTh BpPALICHUS, LIWIMHAP, KOHYC, INIap,
chepa, cedeHus GUryphl BpaIICHUs, TUIOCKOCTh, Kacaromiasicst
cdepsl, MUIMHIPA, KOHYCAa, IUIOMIA/b TIOBEPXHOCTH MTHPAMHU/IBL,
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(hbrMHAHCOBOI rPaMOTHOCTH B
[Pa3IMYHBIX )KU3HEHHBIX
CUTYyalusx

U (MUJIM) IpyTMM 4YiI€HaM CEMbH, CO3JIaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOIO TIPUHATUS IIEHHOCTEH
CEeMENHOMN KU3HU B COOTBETCTBUM C TPATUIIUSIMU
HapoaoB Poccuu;

OBnajieHne yHUBEPCAIBHBIMU PETYJISITABHBIMHU
IECUCTBUSIMH:

a) caMOOpTraHu3aIls:

- CaMOCTOSITENILHO OCYILIECTBIIST
MO3HABATEIbHYI0  JCSTEIbHOCTS, BBISIBIISITh
npo0JIeMBl, CTaBUTH u (dhopMyIMpoBaTh
coOCcTBeHHBIE  3adaud B  00pa3oBaTeNbHOM

JeSITeIbHOCTH U JKU3HEHHBIX CUTYaIUX;
- CaMOCTOSITEIIbHO COCTAaBJIATH IUIAH pPEIICHUs
npoOJieMbl € Yy4YeTOM MMEIOIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPENNOYTECHUH;

- 1aBaTh OLEHKY HOBBIM CUTYalUsM;
CIocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO
HMIMPOKOH 3pYJULIMU B pa3HbIX O0JIACTAX 3HAHWM,
MOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTeibHbIN U
KYJIbTYpHBII YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh NpUEMBbl peduIeKCUU Ui OLCHKH
CHUTYyalluH, BEIOOpA BEPHOTO PELICHUS;

- yYMETb OLEHUBaTb PHUCKU U CBOEBPEMEHHO
NPUHUMATh PELICHUs 110 UX CHUXKEHUIO;

MpU3MBI, KOHyCa, LWIMHIpA, IUomanb chepbl, oobeM KyoOa,
NPSIMOYTOJIBHOTO — MapaUIeJIeUIeia, THPaAMHJIbL,  [PU3MBI,
IWIMHPA, KOHYCAa, [Iapa; YMEHHE H300pakaTh MHOTOIPAaHHUKU
U MOBEPXHOCTH BPAILCHHS, UX CCYCHHUS OT PYKH, C MOMOUIBIO
YEePTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
pacrio3HaBaTh ~ CHMMETPUIO B TPOCTPAHCTBE,  yMeTb
pacro3HaBaTh MPaBHIbHBIC MHOTOTPDAHHHKH;

- yMeTh ONEPHUPOBATH IMOHATUSIMU: IMPSIMOYTOJIbHAS CHCTEMa
KOOPJIMHAT, KOOPJUHATHI TOYKH, BEKTOpP, KOOPIUHATHI BEKTOPA,
CKaJIIPHOE TPOU3BEJCHUE, YIOJI MEXIY BEKTOpPaMH, CyMMa
BEKTOPOB, TPOU3BEJICHUE BEKTOpPA HA YHCJIO; HAXOAHWTh C
TIOMOIIBI0 U3YYCHHBIX (POPMYJI KOOPAUHATHI CEPEIUHBI OTPE3Ka,
PacCTOSIHUE MEXTY JBYMsI TOYKAMHU

OK 04. D¢ pexTuBHO
B3aMMOICHCTBOBATh U pabOTATh
B KOJUIGKTHBE M KOMaH]Ie

TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTH U CAMOOIPEEICHHUIO;
-OBJIa/ICHUE HaBbIKAMH yuebHo-
WCCIIETIOBATENILCKON, MPOEKTHOW W COLHAIBHOU
NeSITeTbHOCTH;

OBnanenune YHUBEPCATbHBIMU
KOMMYHHUKATHUBHBIMHU JICHCTBHUSAMU:

0) cCOBMECTHAsI IeITEILHOCTb:

- YMeTb ONEpUPOBaTb MOHATUSAMH: CIydyalHbIl ONBIT U
cllydalfHO€ COOBITHE, BEPOSTHOCTb CIIyYalHOTO COOBITHS; YMETh
BBIUUCIIATH BEPOATHOCTH C HCIIOJNB30BAHUEM TpaUuecKux
METOJIOB; TPHUMEHATh (OPMYJIBI CIOXKEHUS U YMHOXXCHHS
BEpOSATHOCTEH, KOMOMHATOpHBIE (aKTel M (QOPMYJIBI TPH
pelIeHNH 33/1a4; OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHIL;
3HAKOMCTBO CO CIIy4aiHbIMH BEJIMYMHAMM; YMEHHE NPUBOJUTH
IIPUMEPBI NPOSIBICHUS 3aKOHA OOJIBLIMX YUCEN B IPUPOJIHBIX U
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- TMOHMMAaTh M UCIOJL30BaTh MPEUMYIIECTBA
KOMaHJHON M UHAUBHUIYaIbHON pabOTHI;

- TIPUHUMAThH 1IEJIM COBMECTHOM JeATENbHOCTH,
OpPTaHU30BBIBATH U KOOPJAUHUPOBATH JECHCTBUS TIO
€€ JOCTHXKCHUIO: COCTaBIISATh ILIAaH JCHCTBUH,

pacmpenensTb POl  C  y4eTOM  MHCHUM
YYaCTHHKOB OOCYXKIaTh PE3yJIbTAThl COBMECTHOM
paboThI;

- KOOPJMHHpPOBaThH M BBHINIOJIHATH pPaboOTy B
YCIIOBUSIX pearbHOrO, BUPTYaJIbHOTO "
KOMOMHHMPOBAHHOTO B3aWMO/ICHCTBUS;

- OCYILECTBIIATh TO3UTHUBHOE CTpPATErHUYECKOe
MOBEJEHUE B PA3IUYHBIX CHUTYaLUsIX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
WHULIMATUBHBIM.

OBnajeHne yHUBEPCAIBHBIMU PETYJISITABHBIMHU
JEUCTBUSIMHU:

OOILIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUAMU: CTEHEHb C IEJIBIM
IoKa3aTejgeM, KOpPEHb HaTypaJllbHOW CTENEeHH, CTeNeHb ¢
palMOHAIBHBIM IIOKa3aTelleM, CTENeHb C JeHCTBUTEIbHBIM
(BemIecTBEHHBIM) TIOKa3aTeseM, Jorapudm dYucia, CHHYC,
KOCHHYC M TaHT'€HC IIPOU3BOJIHOTO YHCIIA;

- YMeTb CBOOOJIHO ONEPHUPOBATh MOHATUSIMU: rpaduk (YHKIHH,
oOpatHas  (QYHKIMSA, KOMIIO3UIUS  (YHKIUH, JIMHEHHAs
¢GyHKuus, KBajapaTtuyHas (yHKIMS, CTeNeHHas QYHKLIUS C
HeablM  IIOKa3aTeseM,  TPUTOHOMETpUYecKue  (pyHKIHH,
oOpaTHble TpPUTOHOMETpHUYECKHE (YHKIUM, TOKa3aTeabHas H
agorapupmuyeckass  (QyHKIMH; yMETh CTPOUTh  TIpaduku
(yHKUUH, BBIOJIHATH IpeoOpa3zoBaHus TpapuKoB GyHKIUII,

- yMeTb HCNONb30BaTh TIpaduku (QYyHKUUH A7 W3ydeHUs
MPOLIECCOB M 3aBHCUMOCTEH INpH pEIIEHHM 3a1ad U3 JpPyrux
y4eOHBIX TIPEIMETOB U W3 pealbHOH KM3HU; BbIpaKkaTb
bopMynamMu 3aBUCUMOCTH MEXy BETUUUHAMH;

- cBOOOJHO ONEpPUPOBATh MHOHATUSAMM: YETHOCTH (YHKIHH,
NEPUOUYHOCT  (DYHKIMM,  OTPAaHUYEHHOCTh  (YHKIUH,
MOHOTOHHOCTb (DYHKIIMH, 3KCTpeMyM (DYHKIMH, HauOOJbIlee U
HauMEHbIIee 3Ha4YeHUs (QYHKIMH Ha IPOMEXKYTKE; YMETb
MIPOBOJUTH UCCIIEI0OBaHUE (QYHKIIUH;

- YMEThb HCHOJb30BaTh CBOMCTBA M Tpapuku (QyHKIMHA UIs
pellleHNs] ypaBHEHMH, HEPABEHCTB M 3aJauy C IapaMeTpami;
n300pakaTb Ha KOOPAMHATHON INIOCKOCTU MHOXKECTBA PEILICHUH
YpaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBasTh yCTHYIO
1 MUCbMEHHY0 KOMMYHHUKAITUIO
Ha rOCY/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢
y4eToM ocoOeHHOCTeH

CONHAJIBHOI'O U KYJIbTYPHOTI'O

B o0mmactu 3¢TeTHYECKOro BOCIIUTAHMSL:

- JCTETHMYECKOE OTHOIICHHE K MHPY, BKIIOYas
ACTETHKY ObITa, HAYYHOTO ¥ TEXHHYECKOTO
TBOpYECTBa, CIIOPTa, TPyda M OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCHPHHHUMATh Pa3IMYHBIC BUIBI
HWCKYCCTBA, TPAJAUIMU KU TBOPYECTBO CBOETO U

- YMETh ONEPHPOBAThH MOHATUSAMU: CPEJHEE ApUPMETUUECKOE,
MeauaHa, HauOoibpllee ¥ HAWMMEHBIIEE 3HAYEHHS, pPa3Max,
JHCTIEpCHs, CTAaHAApPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMEHHE  W3BJIEKaTh,  WHTEPHPETHPOBATH  HH(OpMAIHIO,
NPEJCTAaBICHHYI0 B TaOiHMIaX, Ha JauMarpaMMax, rpadukax,
OTPAXAIOIIYI0 CBOMCTBA PEATBHBIX TIPOIECCOB W SBIICHUI;
IIPEJCTABIATh MH(OPMALMIO C MOMOIIBIO TA0JUI] M JAUarpaMM;
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[KOHTCKCTa

JPYTUX HapoJOB, OIIyHIaTh 3MOIMOHAIBHOE
BO3/IEHCTBUE UCKYCCTBA;
- Y6C)KI[CHHOCTL B 3HAYUMOCTH JIA JIMYHOCTHU H
oOmiecTBa  OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBQ, STHUYECKHUX KYJIbTYPHBIX TPAIUIUN H
HApOJHOTO TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPA’KCHHIO B Pa3HbIX BHAAX

HUCKYCCTBa, CTPEMJIGHHWE TMPOSBISATHL KadecTBa
TBOPYECKO JINUHOCTH;

Osnanenue YHUBEpCAIbHBIMU
KOMMYHHUKATUBHBIMU JIEHCTBUSIMHU:

a) oOIIeHue:

- OCYLIECTBIATh KOMMYHHKALMM BO BceX cdepax
JKU3HY,

- pacro3HaBaThb HeBCp6aJ'IBHbIC cpeacTtBa
O6H_ICHI/I$I, INOHUMATh 3HAYCHHC  COLMAJIbHBIX
3HAKOB, pacio3HaBaThb OpCAINTOCHIIIKH

KOH(JIMKTHBIX CUTYAIMH ¥ CMSTYATh KOH(IIUKTHL;
- pa3BEepHYTO U JIOTHYHO HW3JIaraTh CBOKO TOYKY
3pEHMSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

HCCIIE0BaTh CTAaTUCTHUYECKHE JaHHbIE, B TOM 4YHCIE C
MPUMEHEHHEM TpadUUYeCKUX METOOB U AJIEKTPOHHBIX CPECTB;
- YMEThb ONEPUPOBATH MOHATUSAMU: TOUKA, MPSMasi, IIIOCKOCTD,
MIPOCTPAHCTBO, JBYTPaHHbIN YIroJj, CKpELIUBAIOIIMECS IpPSIMBIE,
[apajuIeIbHOCTh W NEPHEHAMKYJISPHOCTh  NPSAMBIX U
IUIOCKOCTEM, yrojl MeXIy MNPsIMBIMH, YIoJl MEXKIY HpsIMON M
IJIOCKOCTBIO, YTOJl MEXY IJIOCKOCTSAMHU, PACCTOSIHUE OT TOYKHU
J0 IUIOCKOCTH, PACCTOSIHUE MEXIy MpsIMBbIMU, PacCTOSHUE
MEXy IIOCKOCTSAMU;

- YMETh UCIOJIb30BaTh MPHU PEUICHUH 3a/1a4 U3yueHHbIE (DaKThI 1
TEOpEMbI IUIAHUMETPUHN; YMEHHE OLICHUBATh Pa3Mepbl 0OBEKTOB
OKPY2KAaroILEero Mupa

[1K 5.1. IInanupoBaTh
NeATeNbHOCTD MOAPA3IeICHUS
[10 TEXHUIECKOMY
00CITy’)KUBAaHHIO U PEMOHTY
CHCTEM, y3JI0B U JABUTATENeH
ABTOMOOMIIS.

B gacty Tpy10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TpPYZAYy, OCO3HAaHUE LEHHOCTH
TPYIOJIO0Us, - UHTEPEC K pazIuyHbIM cepam
npodeCCHOHATIBHON AEATENbHOCTH, CBA3aHHBIM
C MaTEMaTUKOU U €€ MPUIOKEHUSIMH,

-yMEHHE  COBEpIIaTh OCO3HAHHBIA  BBIOOD
Oynmymeit  mpodeccun HW  pealM30BBIBATh
COOCTBEHHBIE KU3HEHHBIC TUIAHBI,

-TOTOBHOCTH u CIOCOOHOCTh K
MaTeMaTHYECKOMY 00pa3oBaHUIO u
caMoO0Opa30BaHUIO HA TPOTSDKEHHH  BCEH
JKW3HHU,

-TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B PCHICHUHA

- CBO6OI[HO OICPpHUPOBATH IMMOHATHUAMU: PALIMOHAIIBHOC YUCIIO,
OeckoHeYHast nepuoaIecKast Ipo0Bb, MIPOLIEHTHI,
HpPpALMOHAJIBHOE YHCJIO, MHOXECTBA palMOHAIBHBIX U
JNEHCTBUTENBHBIX YHCEN, MOJIYJNb JCHCTBUTEIHLHOTO YHCIA;
MPUMEHSTHh APOOM W MPOLEHTHI JUIS PEIIEHUS MPHUKIATIHBIX
3a/la4 W3 pa3jMYHBbIX OTpaciiell 3HAHUN U pPeaTbHOU KU3HU;
IIPUMCHSTH HpI/I6J'H/I)KéHHI)Ie BBIYHCIICHHUA, ImpaBujia
OKpPYTJIEHUs, TIPUKHUJIKY U OLIEHKY pe3yJbTaTa BBIYHCICHUI;
CBOOOJHO OIEPHPOBATH IOHATHEM: CTENEHb C IEJIBIM
MoKasarejeM, HCIOJNb30BaTh MOAXOASIIYI0 (OopMy 3amucu
JCHCTBUTEILHBIX YHCEIT IS PEIICHUS PAKTUICCKUX 33734 U
OpCACTaBJICHUSA NAHHBIX; CBOGOI[HO ONCpHUpPOBATH NNOHATUCM:
aprudMeTHYECKHI KOPEHb HATYPAJIbHOW CTETNEHH; CBOOOIHO
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MPAKTUYECKUX 3a1a4 MaTeMaTU4ECKON
HaIlPaBJIECHHOCTH;
Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU

IIO3HaBAaTCIIbHBIMHU ,[[CI‘/JICTBI/ISIMI/I:

a) 0a30BbIe UCCIIEOBATEIBCKUE ICHCTBUS:

- HCII0JIb30BAaTh BOITPOCHI Kak
UCCJIEIOBATEIbCKUA  MHCTPYMEHT I103HaHUS,
dbopMynupoBaTh  BOIMPOCHI,  (PUKCHUPYIOLIUE
IpOTUBOpEUHE, MpoOJeMy,  yCTaHaBIUBATh
HUCKOMO€ M JaHHOe, (OPMHUPOBATH THUIOTE3Y,
apryMEeHTHpOBAaTh CBOIO MTO3ULUIO, MHEHHUE;

- IPOBOJUTH CAMOCTOSITENIbHO CINIAHUPOBAHHBII
AKCIIEPUMEHT, UCCIIE0BAaHUE 110 YCTAaHOBIEHUIO
OCOOCHHOCTEl ~ MaTeMaTH4ecKoro  0OBeKTa,
SBJIEHUS, MIPOLIECCA, BBIABICHUIO 3aBUCUMOCTEN
MEXIY 00BEKTaMH, SIBICHUSIMH, TIPOLIECCaMH;

- CaMOCTOSATENHHO (HOPMYITUPOBATH 000OIICHUS
U BBIBOJABI 10 pE3yJbTaTaM MPOBEAEHHOIO
HaOJII0/IeHuS, UCCIIEIOBAHMUSI, OLICHUBATh
JIOCTOBEPHOCTh ~ TOJYYEHHBIX  PE3YJIBTATOB,
BBIBOJIOB M 000O0IIECHU;

- INPOTHO3UPOBAaTbh  BO3MOXKHOE  Pa3BUTHE
mpolecca, a TakKe BbIIBUTaTh MPEINON0KEHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBUSX;

0) cOBMECTHasl 1€ TEIbHOCTD:

- NOHMMAaThb U MCHOJIb30BaTh IMPEUMYIIECTBA
KOMaHJAHOW W WHIUBUAYyalbHOW pabOThl Mpu
pemieHny y4eOHBIX 3aJay, MPUHUMATH Il
COBMECTHOM  JE€SATENIbHOCTH,  IJIAaHUPOBATh
OpraHH3aLII0 COBMECTHOM paboThI,
pacnpenensitb BHABI PaldOT, OrOBapUBATHCS,
o0CyX/1aTh Tpolecc U pe3yiabTaT padoThl,

OTIEpUPOBATh  TIOHATHEM: CTENEHb C  palMOHATBHBIM
1oKa3aTteseM; CBOOOHO ONEepUPOBATH MOHATHIMHU: JIOTapupm
qHcia, ACCATUYHBIE W HATypaJlbHBIC JOTapu(Mbl; CBOOOIHO
ONEpPUPOBATh TOHSATHUSIMH: CHUHYC, KOCHHYC, TaHIEHC,
KOTaHT€HC YUCIIOBOTO apryMEHTa; ONEPUPOBATH MOHSATUSMHU:
apKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMEHTa;
- CBOOO/IHO ONEpUPOBATh MOHATHAMU: HATYPAJIbHOE H LIEI0E
YHCIIO, MHOXXECTBA HATypalbHBIX M  LENBIX  YHUCE,
UCTIONIB30BaTh MpPHU3HAKH JeNUMOCTH wenbix yucen, HOJ|
u HOK HatypanpHBIX YuCelN A7 pelIeHus 3a7a4, MPUMEHSTh
anroput™M  EBKnMma; cBOOOAHO ONEpHPOBATH TMOHATHEM
ocTaTka MO MOMYJIO, 3allMChIBaTh HATypallbHbIE YHWCIAa B
Pa3IMYHBIX TO3WIMOHHBIX CHUCTEMAax CYHCICHHS; CBOOOTHO
OTIEpUPOBATH MOHATUSMHU: KOMIIJIEKCHOE YHCIIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEll, TPEACTaBISTh KOMIUIEKCHBIE YHClia B
anredpanveckoil ¥ TPUTOHOMETPHUUECKON (opMe, BHITIOTHATH
apudMeTHYeCKre oOlepalud ¢ HAMH M H300paxaTh Ha
KOOPAMHATHOM MIIOCKOCTH;

- cBOOOJHO  ONEpUpPOBATH
CTEepEOMETPUU TPU  PEUICHUH
MaTEeMaTHYECKUX  PACCYKICHHIA,
CTEpEOMETPUU U  CIEACTBUS U3 HUX TPU PEIICHUU
TEOMETPUYUECKUX  33/1a4; KiIacCH(UIUpOBaTh B3aUMHOE
pacroNoKeHUEe TMPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B TPOCTPAHCTBE;
CBOOOHO OTMIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMH C YTJIAMU B
MPOCTPAHCTBE: MEXIYy NPSIMBIMH B IPOCTPAHCTBE, MEXKIY
MPSIMON U TUIOCKOCTBIO; CBOOOIHO OMEPUPOBATH MOHITUSIMH,
CBSI3aHHBIMH C MHOTOTPaHHHKAaMH; CBOOOJHO pacrio3HaBaTh
OCHOBHBIC BHJBI MHOTOTPAHHHKOB (MpU3Ma, MHUPAMHIA,
MPSIMOYTOJIBHBIA TapajuieNienuel, Ky0); KiaccuuimpoBaTh
MHOTOTPAaHHUKH, BBIOWpasl OCHOBAHUS sl KJIACCU(UKAILINU;

OCHOBHBIMHU IIOHATUAMU
3aa4 MU MPOBCACHUU

IPUMCHATH AKCHUOMBI
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0000111aTh MHEHHS HECKOJIbKUX JIFOJICH;

- Yy4acTBOBaTh B TPYIIOBBIX (GopMax padOTHI
(oOcyxmeHus, OOMEH MHEHUH, «MO3TOBBIE
MITYPMBD» M HWHBIC), BBINOJIHATH CBOK YacTh
paboTbl U KOOPJAMHUPOBATH CBOU JIEUCTBUS C
JpYTMMU  4I€HAaMH  KOMAaH[bl, OLICHUBATH
KaueCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT TIO
KpUTEpUIM, CHOPMYITHPOBAHHBIM yUYaCTHUKAMU
B3aUMOCHUCTBHS.

OBjasieHNe YHUBEPCAIBHBIMH PETYJISATUBHBIMH
IEUCTBUSIMH:

B) CAaMOOpTaHH3aIHsI:

- COCTaBIIATH IUIaH, AJITOPUTM PEILIeHUs 3a1auH,

- BbIOMpaTh Cmoco0 pemeHus ¢ y4éToMm
UMEIOIUXCA ~ PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH,

- apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CBO6OI[H0 ONncprupoBaTh IIOHATUAMU, CBsI3aHHBIMU C
CCUCHHEM  MHOTOIPDAaHHUKOB  IJIOCKOCTBIO;,  BBINOJHATH
napaienbHoe, LEHTPAIbHOE U OpPTOTOHAJIBHOE
NPOCKTHPOBaHWE (QUTYp Ha  IUIOCKOCTb,  BBINOJHATH
n300paxkeHuss GUTYp HA IJIOCKOCTH; CTPOUTH CEUCHUS
MHOTOTPAaHHHKOB ~ Pa3JIMYHBIMA  METOJIaMH,  BBINOJHATh
(BBIHOCHBIE) IUIOCKHME YEpTeXH M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BHI CBEpXy, COOKY, CHH3Y; BBIUYUCISATH
IUIOMIAI  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (IIpHU3Ma,
nUpamMuia), TCOMETPUICCKUX TeJ C MPUMEHEHHEM (HopMyI;
CBO6OI[HO OIICpHUPOBATH IIOHATUAMMUN. CUMMCTpPUA B
IPOCTPAHCTBE, IIEHTP, OCh M TUIOCKOCTh CUMMETPHH, LICHT,
OCb ¥ IUIOCKOCTh CHMMETpHH  (UTYpBI, CBOOOJHO
OTIEpUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM M
KoopauHaTaM B HPOCTPAHCTBC, BBIMIOJIHATH HeﬁCTBHﬂ Hazg
BEKTOpaMM;  pemiatb  3aJadyd  Ha  JOKa3aTelIbCTBO
MaTEeMaTHYCCKUX OTHOIIIEHUN u HaX0XICHHUC
T€OMETPUUYECKUX BEIUYHMH, MPUMEHSS H3BECTHBIE METOIbI
npru pCeHICHUHM MATEMATUYCCKHUX 3aJlad IOBBIMICHHOTO H
BBICOKOTO YPOBHSI CJOXKHOCTH;, MPHUMEHATH MPOCTEHIIne
IporpaMMHBIC CPCACTBA U JJICKTPOHHO-KOMMYHHKAIIUOHHBIC
CUCTeMBl TPU PEIICHUH CTEPEOMETPHUECKHX  3a/1ay;
W3BJICKaTh,  NPeoOpa3oBbIBATH W HHTEPHPETHPOBATH
nHOpPMALIMIO O  TMPOCTPAHCTBEHHBIX  I'€OMETPHYECKHUX
¢durypax, NOpeICTaBICHHYI0 Ha uepTekaXx U PHUCYHKaX;
MPUMEHSITH MOJTy4eHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATH U
AHAJIIM3UPOBATh PCAJIbHBIC CUTyalluu, IIPUMCHATE NU3YUCHHEBIC
MOHATHSL B TIPOLIECCE TIOMCKA pEUICHUS MaTeMaTUYeCKH
chopMyITUpPOBAaHHOW TIPOOIEMBI, MOJEIUPOBATH pPEabHBIC
CUTyallUl Ha SA3BIKC I'COMCTPUHU, UCCIICAOBATH IMOCTPOCHHLIC
MOJICIA C HCIOJIB30BAaHHEM TE€OMETPHUYECKMX TOHATHH U
TEOpEeM, ammaparta ajredpbl, perarh MPAaKTUYECKUE 3aayuH,
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CBS3aHHBIE C HAxXOXICHHEM TIE€OMETPUYECKHX BEJINYMH;
UMETh TpeACTaBlieHUuss 00 OCHOBHBIX JTamax pa3BUTHUS
TE€OMETPHH KaK COCTAaBHOW 4YacTH (pyHJaMeHTa pa3BUTHUS
TEXHOJIOTUH,

- CBOOOJHO OmNepupoBaTh MOHATHAMHU: Trpad, IIOCKUH Tpad,
CBSI3HBIA Tpad, MyTh B Tpade, Ienb, HUKI, JIEPEBO, CTEICHb
BEpILUUHBI, JEPEBO CIy4yallHOTO AKCIEPUMEHTa; CBOOOJHO
ONEpUPOBATh MOHATHUAMHU: CIy4YallHBIH HKCHEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, DJIEMEHTApHOE CIIy4ailHO€ COOBITHE
(37IeMEHTapHBI  UCXOJ))  CIy4ailHOTO  OMbITa,  HAXOJUTh
BEPOATHOCTH COOBITHI B OMNBITAX C PaBHOBO3MOXHBIMU
JJIEMEHTApPHBIMU  COOBITUSIMU; HAaXOIUTh U  (POPMYIUPOBATH
COOBITHS: TepeceueHue, OObEIUHEHUE JaHHBIX COOBITHIA,
coObITHE, IIPOTUBOIOIOKHOE JaHHOMY, MCIIOJIb30BATh,
quarpamMmsl - Oilliepa, KOOPAMHATHYIO NPSIMYIO IJIsl PELIEHUs
3aja4, MOJb30BaThCs (HOPMYJION CIOXKEHUS BEpPOATHOCTEH s
BEPOSTHOCTEH JABYX U TpeX CiIydallHBIX COOBITHH; ONEpPHUpPOBATH
HNOHSATHAMMU: YCIIOBHAsi BEPOATHOCTb, YMHOXXECHHE BEPOSTHOCTEN,
HE3aBUCHMBbIE COOBITHS, JEpeBO CIY4YallHOrO HKCIEpUMEHTa,
HaXOJUTh BEPOSATHOCTH COOBITUH € TOMOIIBIO  IPABUIA
YMHOXXEHUS, IepeBa CIy4ailHOTro OMbITa, UCIOIB30BaTh (POPMYITY|
TOJTHOW BeposiTHOCTH, (GopMynny balieca mpu pemieHnn 3aaad,
ONpeAeNsATh HE3aBUCHUMOCTh COOBITHMH 10 Qopmyle U 10
OpraHM3aIMK CIy4allHOTO 3KCIEPUMEHTa; MPUMEHSATh U3YUCHHbIE
KOMOUWHATOpHBIE (HOPMYJBI JIJIi  TIEPEUUCTCHUS DJIIEMEHTOB
MHOXXECTB, JJIEMEHTAapHBIX COOBITMH  CIy4allHOTO  OIbITA,
pelieHrs  3aJad [0 TEOpPUHM  BEPOATHOCTEH;  CBOOOIHO
ONEepUPOBaTh  TMOHATUSAMU: OWHAPHBIA  CIIy4allHBIM  OMBIT
(ucmbITaHue), ycrex u Heynadya, He3aBUCUMbIE UCIIBITAHUS, CEpUS]
WCIIBITAHUN, HaxXOOUThb BEPOSITHOCTHM COOBITHI: B  cepuu
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HCIIBITAaHUM 110 IIEPBOro yCliexa, B CEPUM UCIBITAaHUM bepHyium,
B ONBITE, CBSA3aHHOM CO CIy4ailHBIM BBIOOPOM H3 KOHEYHOMU
COBOKYITHOCTH; CBOOOJHO ONEpUPOBATh MOHATUAMH: CIIydaiiHas
BEJIMYHHA, pacnpezenenue BEpPOSITHOCTEM, Jarpammal
pacnpeneieHus, OuHapHas Clly4yanHas BEJIMYUHA,
reoMEeTpHYECKOe, OMHOMHAIIBHOE PacIpe/ICICHNUE,;

- OIEpUPOBATh TOHATUSAMHU: COBMECTHOE PACIPEACICHUE
JByX  CIIy4allHbIX BEJMYMH, HCIIOJIb30BATh  TaOIMILY
COBMECTHOI'O PacIpeleIeHHs ABYX CIy4alHbIX BEJIUYMH JJIS
BBIJICIICHUS pacrpeneneHus KK 101 BEJINYMHBI,
ONpEICICHUsI  HE3aBUCHUMOCTH  CIy4YalHBIX  BEJIMYUH;
CBOOOJHO  ONEpUPOBATH  IOHATUEM  MATEMAaTHUYECKOIO
OXXKHUJAHUS  CIy4allHOM  BEIMYMHBI  (pacupeneseHus),
MIPUMEHATH CBOMCTBA MAaTEMaTUYECKOrO OXKHUIAHWUS IIpU
pelIeHUn 3a4ad, BBIYMCIATH MaTeMaTH4ECKOE OXHUIAAHUE
OMHOMMAJIBHOTO M  T'€OMETPHUYECKOro  paclpe/ieleHui;

cBOOOJIHO ONEPHUPOBATH MTOHATHUSIMH: qucrepcus,
CTaHJAPTHOE OTKJIOHEHUE CIy4YalHOU BEJIIMYUHBI, IPUMEHATh
CBOMCTBA JIUCIIEpCUU CIIy4alHOMN BEJIMYUHBI

(pactipenienenusi) NpU  pelleHUMM  3a]ad,  BBIYMCIATH
JIUCIIEPCUIO U CTAaHIAPTHOE OTKJIOHEHHE N€OMETPUYECKOTO H
OMHOMMAIBHOTO pPACHpPEENICHUH; BBIUYUCIATH BHIOOPOUYHBIE
XapaKTepUCTHUKUW IO JaHHOM BbIOODKE U  OILIEHHUBATh
XapaKTEPUCTUKUA TE€HEPaIbHOM COBOKYIIHOCTH JaHHBIX II0
BBIOOPOYHBIM XapakTepucThkaM. OIeHHBaTh BEPOSTHOCTHU
COOBITUH W TPOBEPATh NPOCTEHIINE CTATHCTUYECKUE
TMIIOTE3BbI, TOJIb3YSICh N3YYEHHBIMU PaCpEACIICHUSIMU.
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