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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
pa3BUTUN OOUINX U NPOPECCUOHATBHBIX KOMIIETEHIUH:

OK O01. BeiOupate cmnocoObl pemieHds 3aAad  NpopecCHOHAIbHOU
NEeSATEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. OcymuiecTBiATh MOUCK, AHAINW3 W MHTEPIPETALUI0 HHPOPMALINH,
HEO0OXOAMMOM JUIsl BBIMOJIHEHUS 3a]1a4 Npo(eCCUOHATBHON NeATEIbHOCTH.

OK 03. IlmanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(PECCHOHATIBHOE U
JUYHOCTHOE PA3BUTHE.

OK 04. PabGoratb B KOJJIGKTHUBE U  KoMmaHae, d(PEeKTUBHO
B3aUMOJIEHCTBOBATH C KOJIJIErAMH, PyKOBOJACTBOM, KIIMEHTAMH.

OK 05. OcyuiectBisiTh YCTHYHO W THUCbMEHHYIO KOMMYHHUKAIMIO Ha
rocyJapcTBeHHOM s3bike Poccuiickoit deneparii ¢ y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK.09. Hcnonbs3oBath MH(}OpMaAIMOHHbIE TEXHOJIOTUN B
poeCCUOHATIBHON JIEATEIIbHOCTH.

[IK 2.1. BpHIMOAHATH peErJaMeHTHbIE pPa0OTHl MO  TEXHUYECKOMY
0OCITY’KUBAHUIO U PEMOHTY MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX
MaliuH U O00OpYNOBaHHUS B COOTBETCTBUU C TPEOOBAHUSIMU TEXHOJOTUYECKUX
MPOLIECCOB.

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

o0pa3oBaTeILHOM IPOrpaMMBbI CPETHEr0 O0IIEro 0Opa30BaHMS.

B pamkax ocBoeHusl conep)kaHus ydyeOHoro mnpeamera «MaTemaTHKay,
o0ecrnieunBaeTcs JOCTHKEHHE 00YyYaIOIUMUCS CIEIYIOIINX Pe3yIbTaTOB:



JIMYHOCTHBIX

B yactn -cOpMHUPOBAHHOCTh TPAKIAHCKOM MO3ULIMK  OOydYarolerocs Kak
rPakIaHCKOr0 AKTUBHOTO M  OTBETCTBEHHOTO WIEHA POCCHUMCKOrO  OOIIecTBa,
BOCIIUTAHUS NpeJCTaBICHHE O MaTeMaTHMYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUH, TPOIEAYyp TPAKIAHCKOTO OO0IIecTBa
(BBIOOpBI, OMpOCHI W  JIpYroe), yMEHHE B3aHMOJCIHCTBOBATH C
COIIMANILHBIMA HMHCTUTYTAMH B COOTBETCTBUU C WX QYHKIUAMH U
Ha3HAYCHHUEM.
- c(hOpMHPOBAHHOCTh POCCHMCKOW TPaXTaHCKOW WJACHTUYHOCTH,
B uactn YBOKEHUS K TPOIUIOMY M HACTOSAIIEMY POCCHUMCKON MaTeMaTHKH,
NATPHOTHYCCKOI0 | [{eHHOCTHOE OTHOIIIEHUE
BOCIIMTAHHSA K  JIOCTH)KEHHUSM  POCCHHCKMX  MAaTeMaTMKOB W  POCCHHCKOMN

MaTeMaTH4YeCKOMH 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 HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MOBEICHHUS,

HPaBCTBEHHOT0 CBA3aHHOI'O C IPAKTUYECKUM IPUMEHEHHEM JOCTH)KEHUH HAyKU H
BOCIIMTAaHUA JESTENIbHOCThIO YYEHOIO, OCO3HAHME JMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOMYMBOTO OYAYIIEro;
- 3CTETUYECKOE OTHOUICHNE K MUPY, BKIIIOYAs 3CTETUKY MaTeMaTHUECKUX
B wactu 3aKOHOMEpHOCTEH, OOBEKTOB, 3aJay, peIIeHUH, pacCyXICHUH,
ICTETHHECKOTO BOCIPUUMYHBOCTD
BOCHHTAHHS K MaTeMaTHYECKUM acIlleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;
- cOPMUPOBAHHOCTh YMEHHS NPHMEHATh MaTEMaTHUECKHE 3HAHUS B
B uactn WHTEpecax 3JI0poBOro u 0Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE
¢usnyeckoro OTHOIIICHHE K CBOEMY 3JI0POBBIO (3mopoBoe MUTaHUE,
BOCIIMTAHHS cOaaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXa, PEryJsipHas pusnueckas
aKTUBHOCTb),  (PU3MUYECKOE  COBEpIICHCTBOBAHHWE MpPHU  3AHATHUAX
CIIOPTHBHO-03/I0POBUTEIFHON 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;
- chopMHUPOBAHHOCTH IKOJIIOTHYECKOW KYIBTYPHI, TOHUMAHHUE 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
pemieHuss 3amad B 00JacTH OKpYXKalomed cpefpl, IIaHUPOBAHUE
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 MaTeMaTUYECKON HayKd

KaKk cQepbl 4YelIOoBEUEeCKOW JACSATENBHOCTH, JTaloB €€ pa3BUTHS U

5




SHAYUMOCTH  OJId  PAa3BUTHA  HUBUIM3ALUU, OBJIaJCHHUE  A3BIKOM
MaTeMaTUKd M MaTeMaTHYSCKOU Ky.]'[BTypOﬁ KaK CpCACTBOM IIO3HAHUA
MHpa, TOTOBHOCTb OCYHICCTBJIATL HNPOCKTHYHO MW HCCICAOBATCIILCKYHO
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, MOHATUN, OTHOIICHUN MEXIY MOHITHIMH,
dbopMynupoBarthb OTIpe/IeTICHUS MOHSITHIA, yCTaHaBIUBATh
CYIIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JJIsi 00OOIICHUS
Y CpaBHEHHUS, KpUTEPUHU IPOBOAUMOIO aHAIIN3a;

- BOCHpUHUMATbH, (OPMYJIHPOBATH W MPEeOOPa30BHIBATH CYKICHUSA:
yTBEpAUTENIbHbIE U OTpHIATEIbHbIC, €IMHUYHbIC, YaCTHbIE U OOIIHeE,
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, JACTyKTHUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIIOUCHUHN 110 aHAJIOTHH;

- TPOBOJUTH CAMOCTOSTEIHHO JIOKA3aTeNbCTBA MaTEMaTHYECKHX
yTBepXKACHW  (TpsiMBIE W OT  MPOTHUBHOTO),  BBICTPAWBATH
apryMeHTall1Io, MIPUBOIUTH PUMEPBI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>KICHUS 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 BOIPOC U JJIs PELIEHUs 3ajauu;

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

- CTPYKTYpHpOBaTh HH(OpMAILMIO, TMPEACTABIATh €€ B pa3iIMYHbIX
(opmax, MIUTIOCTPUPOBATH TPAPHUECKH;

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

2. YHuBepcajibHble KOMMYHUKATHBHbBIE 1eHCTBUS




Oo0wmenne - BOCIPUHMMATh M (OPMYJIHPOBATH CYXKIECHUS B COOTBETCTBUHU C
YCIOBUAMU U LEJIAMHU OOIIEHUs, SICHO, TOYHO, IPAMOTHO 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, PEIIAEMO 3a/1auM, BHICKA3bIBATh UJEH, HALICJIIEHHBIE
Ha TIOWCK pEIICHHUs, CONOCTABIIATH CBOM CYXKIEHHUSA C CYXIACHHUAMH
JIPYyTUX YYacTHUKOB JHAajora, OOHapyKHBAaTh pa3jIHMuUe U CXOJICTBO
NO3ULMH, B KOpPpeKTHOU ¢opme (GopMyIupoBaTh pa3HOIIACHUs, CBOU
BO3PAKECHUS;

- TPEACTABIIATH pEe3ylbTaTbl PEIIEHUS 3aJadd, OKCIIEPUMEHTA,
WCCIICIOBAHMsI,  IPOEKTa, CaMOCTOSTEIbHO  BHIOMpaTh  (opmar
BBICTYIUICHMsI C Y4€TOM 3ajay [pe3eHTalud U O0COOEHHOCTEH

Ay IUTOPUMU.
CoBmecTHast - TIOHMMarb W HCIOJIb30BAaTh IPEUMYIIECTBA KOMaHIAHOM U
AeATe1bHOCTh WHIUBUAYAIbHONH pabOThl MPU PEIIEHUH y4eOHBIX 3ajad, NPUHUMATb

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

- y4yacTBOBaTh B TIpynmoBbIX (opMax paboTsl (00cykiaeHus, 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 peryJsiTUBHbIE 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 M MBICIIUTEIBHBIX MPOLIECCOB, X PE3YJIBTATOB,
BIAJETh CHOCO0AMHM CaMOIPOBEPKH, CaMOKOHTpPOJIL Ipolecca MU
pe3yJsbTara peleHsl MaTEMaTHYEeCKON 3aJauH;

- MpeABHIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTbH IpPU PEIICHUU
3a/la4d, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSITENILCTB,  JAHHBIX, HAWJIEHHBIX  OIIMOOK,  BBISIBICHHBIX
TPYIHOCTEH;

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

IIpeaMeTHBIX

1) cB0OOIHO OIEpUpPOBATh MOHATUSMH: PAMOHAIBLHOE YUCIO, OECKOHEYHAsl MepUoIyYecKast
Npo0b, MPOLEHTHI, UPPALIMOHAIBHOE YHUCIIO, MHOXKECTBA PallMOHAIBHBIX M JEHCTBUTEIbHBIX
qHcel, MOJAYJb JICHCTBUTENBHOTO YHCIA; MPUMEHATh JIpoOM M TMPOLEHTH I pelIeHHs
MPUKIAIHBIX 3a0a4 W3 pPa3IW4HbIX OTpacied 3HaHUM W pPEATbHOW JKM3HU; IPUMEHATH
npuONIMKEHHBIE BBIYMCICHUS, TIpaBUJA OKPYIJICHUS, MPUKHIKY W OIEHKY pe3yJlbTara
BBIUMCIICHUM; CBOOOJHO ONEpUpPOBATh TMOHSITHEM: CTENEHb C LEeJbIM IOKa3aTeleM,
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UCMOJb30BATh MOIXOMAIIYI0 (GOpMY 3alUCH JACUCTBUTEIBHBIX UHCEN IS PELICHHS
NPAaKTUYECKUX 3aJjad M MpPEJCTaBICHHUA [aHHBIX; CBOOOJAHO ONEPUPOBATH IOHATHEM:
apu(MeTHYECKUI KOPEHb HATYPaJIbHOM CTENEHH; CBOOOIHO ONEPUPOBATH MOHITHEM: CTEIICHb C
palMOHANBHBIM IIOKa3aTeleM; CBOOOJHO ONEpUpOBaTh MOHATUSAMM: JIOrapudm ducia,
JECATUYHbIE W HaTypallbHble JIorapu(Mbl; CBOOOJHO ONEPUPOBATH MOHATHAMH: CHHYC,
KOCHHYC, TQHT'€HC, KOTaHI€HC YHMCJIOBOIO apryMEHTa; ONEpPHpOBATh HMOHATUSAMH: APKCHHYC,
apPKKOCHHYC M apKTaHI'€HC YHCIOBOT'O apryMeHTa.

2) cBOOOHO ONEPUPOBATh MOHATUSMHU: TOXKACCTBO, YPAaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHUS U YpPaBHEHHUSA-CIIECJICTBUS, PABHOCUIIbHBIE HEPABEHCTBA; IPUMEHATH pa3IMuHbIC
METO/bl PEIIECHUs palMOHAIBHBIX U JPOOHO-PALlMOHAIBHBIX YPAaBHEHHUH, NPUMEHITh METOA
MHTEPBAJIOB I PEIICHHs] HEPaBEHCTB; CBOOOJHO ONEPUPOBATH MOHSATHSAMU: MHOTOWIEH OT
OJTHOM NepeMEeHHOM, MHOT'OYJIEH C LIeIbIMU KO3(ppULMeHTaMu, KOPHU MHOTOWIEHA, IPUMEHSATh
JIeJICHUE MHOIOWIEHAa Ha MHOTIOWIEH C OCTaTkoMm, Teopemy be3y u teopemy Bumera mis
pelieHust 3ajgad;  CBOOOJHO OINEPUPOBATH MOHATHSMU: CHCTEMa JIMHEWHBIX YypaBHEHHUH,
MaTpUlla, ONPEAENUTENb MAaTpulbl 2 X2 U €ro reoOMETPUYECKHH CMBICI, HCIO0JIb30BATh
CBOWCTBA OMpeAenauTess 2 X 2 JyUisl BBIUMCIEHUS €ro 3HAYeHUs], IPUMEHATh ONpPEeAETUTENH IS
pElIEHNs CUCTEMBbl JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATh PEAJIbHbIE CUTYallUU C IOMOIIBIO
CHCTEMbI JINHEHHBIX ypaBHEHUH, MCCIE0BATh MOCTPOCHHBIE MOJENIN C MOMOIIBIO MAaTpHUI] U
onpeAenuTeNeld, HMHTEPIPETUPOBATh MOJYUYEHHBIH pe3yibTaT; HCIOJIb30BaTh CBOWCTBA
JNEUCTBUH C KOpPHSAMM JUIsl NpeoOpa3oBaHMsl BBIPAKEHWH; BBINOJIHATH NPEOOpa3OBaHUs
YHCJIOBBIX BBIPAKEHUH, COJAEpKAIMX CTENEHU C PAlMOHAJIbHBIM I1OKa3aTesleM; UCIIOJIb30BaTh
CBOWCTBa JorapupmMoB Ui NpeoOpazoBaHMsl JIOrapuPMHUUECKUX BBIPAKEHH; CBOOOIHO
OTIEPHUPOBATH MOHITUSMH: UPPALOHAIBHBIC, TOKAa3aTeIbHBIE U JIOTapU(MUUECKUE YPAaBHEHHUS,
HAXOJIUTh MX PEIIEHUs C MOMOIIbI0 PAaBHOCWIBHBIX MEPEXOJ0B UM OCYLIECTBISS MPOBEPKY
KOpHEH; MpPHUMEHSATh OCHOBHBIE TPUTOHOMETpHYECKHE (OPMYJBl JUIS TMPEoOpa3OBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHMI; CBOOOHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE
ypaBHEHHE, TMPHUMEHATh HEoOXomumble (OPMYNBl Ui  pEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPAaBHEHMH; MOJEIMPOBATH pealbHble CUTYallMd Ha fA3bIKE anreOpsl,
COCTaBJISTh BBIPAKEHHUS, YpPAaBHEHUS, HEPABEHCTBA [0 YCJIOBHMIO 3a/Jayd, HCCIEN0BaTh
MIOCTPOEHHBIE MOJIENH C MCII0JIb30BAaHUEM afmrapara ajreOpsl.

3) cBOOOAHO oOmMepUpOBaTh MOHATHAMH: (YHKIHUS, CHOCOOBI 3amaHusi (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
3HAKOIMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBATh MOHATHUAMU: YETHBIE M HEYETHbIE (DYyHKIMH,
nepuoaudeckue (QyHKIUU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMbl 1 MUHUMYMBbI
dbyukuuy, HanOoJbllee W HaWMMEHbIEe 3HAaYeHUE (YHKIMH HAa TMPOMEXKYTKE; CBOOOIHO
OIEpPUPOBATH MOHATHAMM: CTETIEHHas (PYHKLUSA C HATypaIbHBIM U LIEJIBIM MTOKa3aTeneM, rpaduk
CTENIEHHON (DYHKIIMU C HAaTypaJbHBIM U LIEJIbIM MOKa3aTesneM, rpaguK KOpHS N-0i CTENEHU Kak
¢byHKIMH OOpaTHOM CTENeHM C HaTypalbHBIM II0OKa3aTeleM; OIEePUpPOBATh MOHATHIMMU:
JTUHENHas, KBaJgpaThyHas W JApoOHO-TMHENHas (YHKUWHU, BBIIOJHATh 3JEMEHTApHOE
UCCIIeIOBAaHUE M  TIOCTPOEHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMHU:
MoKasaresibHasi U Jorapupmudeckas (QyHKIHHM, UX CBOICTBa M TpaduKH, UCHOIb30BaTh HX
rpaduKu Ui pelieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETpUYECKas
OKPYXHOCTb,  OIpEAEJIeHHEe TPUTOHOMETPUUECKUX  (QYHKIMH  YHCIOBOTO  apryMeHTa;
UCMOJb30BaTh TpaduKku (GYHKIMHA Ui HCCIEAOBAaHUS MPOLECCOB M 3aBUCUMOCTEH MpU
pelIeHnH 3a7a4d U3 JIPYruX y4eOHBIX MPEeIMETOB U pealbHOM KHW3HM, BBIpaXaTb (opMyliaMu
3aBUCHUMOCTH MEKIYy BEITUUMHAMU;

4) cBOOOTHO OMEPUPOBATH MOHATHIMHU: apu(MeTHdYecKas W TEeOMETpUUEecKas IpPOrpeccus,
06eckoHeuHO yObIBaroIasi TeoOMeTpUYecKast MPOrpeccHst, TMHEHHBIH 1 SKCIIOHEHIIUAIBHBIA POCT,
(dhopMyIa CII0KHBIX MPOILEHTOB, UIMETh IPECTaBJICHHE O KOHCTAHTE; UCIOIb30BaTh MPOrPECCUU
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JUISL pEeUIeHUs peajibHBIX 3a]ad MPHUKJIAIHOTO XapaKTepa; CBOOOAHO ONEpPUPOBATH MOHATHIMMU:
I10CJIeI0BATENbHOCTb, CIIOCOOBI 3aJaHMsI TOCIIE10BaTEIbHOCTEH, MOHOTOHHbBIE U OTpaHUYECHHBIE
IIOCJIEI0BATEIbHOCTH, IOHUMATh OCHOBBI 3apOKACHHS MAaTEMAaTHYECKOIO aHAIU3a KaK aHalu3a
O0ECKOHEYHO MallblX; CBOOOJHO ONEpPHPOBATh MOHATHSAMM: HENpepbIBHbIE (YHKIMH, TOUKU
paspbiBa rpaduka (QYHKIWH, acUMNTOTHI rpaduka (YHKIHH; CBOOOJHO OIEPUPOBATH
NOHATUEM: (YHKIIMA, HEIPEpbIBHASL HA OTPE3Ke, IPUMEHSATh CBOMCTBA HENPEPBIBHBIX (YHKIIMH
JUIL pelIeHusl 3ajad; CBOOOJHO ONEPHPOBATH MOHATHUSAMH: IEpBas U BTOpas MPOU3BOIHBIC
¢GyHKIMH, KacaTenbHas K TpaguKy (QyHKIMH; BEIUUCIATE IPOU3BOJHBIE CyMMBI, IPOU3BEICHHUS,
YaCTHOTO M KOMIIO3UIMHM JBYX (YHKUWH, 3HATh MPOM3BOJIHBIC AIIEMEHTAPHBIX (YHKIIMA;
HCIOJIb30BATh T€OMETPUUYECKUH U (PU3UUECKUI CMBICI IPOU3BOJHOM /7S pellieH s 3a/1ay.

5) cBOOOAHO oOmepUpOBaTh TOHATHUSMH: MHOXECTBO, OIEPALMM HAJ MHOXXECTBAMH;
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar il ONMCAHUSA PEAIBHBIX IPOLECCOB U
SBJICHUH, TPU PEIICHUH 3a/1a4 U3 JPYyruX Yy4YeOHBIX NPEAMETOB; CBOOOIHO OIEPUPOBATH
MOHATUSMM: OIPENEICHUE, TEOpeMa, YPABHEHHE-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 AeaumMoctu nenbix uyncen, HOJ u HOK natypanbHbIX
qucen A pelleHus 3a/1a4, IPUMEHATh alropuT™ EBkiinia; cBoOOIHO onepupoBaTh NOHATHEM
OCTaTKa 10 MOJYJIIO, 3allUChIBaTh HaTypaJIbHbIE YMCIIA B PA3JIUYHbBIX MMO3UIMOHHBIX CHCTEMAaX
CUUCIIEHUS; CBOOOJIHO ONEpUPOBATh IMOHATUAMHU: KOMIUIEKCHOE UHCIO M MHOXXECTBO
KOMIUIEKCHBIX ~ YHCEJ, TNPEACTaBIsATh KOMIUIEKCHBIE 4YHCIa B  anreOpandyeckod W
TPUTOHOMETpHUUECKON (hopMe, BBIIOIHATH apu(pMETHUYECKUE ONEepaluu ¢ HUMU U U300pakaTh
Ha KOOPJMHATHOM IIJIOCKOCTH.

7) CBOOOJHO OIIEpUPOBATh HOHSTUAMM: UPpaLMOHAIILHBIE, IIOKa3aTeIbHbIC
u JsorapuMuYecKkue HEpaBEHCTBA, HAXOJUTh WX PEIICHHs C TOMOIIBI0 PaBHOCHUIBHBIX
NIEPEX0/I0B; OCYIIECTBIATh OTOOpP KOpHEH NpU pPELICHUH TPUTOHOMETPUYECKOIO YpPaBHEHHS;
CBOOO/ZIHO  ONEpUPOBATH  IOHATHEM  TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSATh
Heo0XouMble (HOPMYJIbl Uil PEUICHHUsS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOZIHO  ONEepUpoOBaTh  MOHATUSIMU:  CHCTEMa M COBOKYIHOCTb  YpaBHEHHI
1 HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHSI, HAXOAUTH PELICHHUS] CUCTEMBI U
COBOKYITHOCTEH pAallMOHAJIBHBIX, HUPPALMOHAIBHBIX, MOKAa3aTENbHBIX U JIOrapu(PMUUYECKUX
YPaBHEHUII M HEPABEHCTB;, pEIIaTh palUOHAIBHBIE, HWpPpPALUOHAIbHBIE, I10Ka3aTEIbHBIE,
Jorapu@MuUecKue U TPUrOHOMETPUUECKHE YPaBHEHHSI M HEPABEHCTBA, COJIEPKAIUE MOJTYJIN U
napaMeTphl; NPUMEHATh rpaduyeckue MeTOJbl A pElIeHUs YpPaBHEHUH U HEpaBEHCTB,
a TaKkKe 3aJad C IapaMeTpaMu; MOJEIMPOBaTh pealbHbIE CUTyallMM Ha S3bIKE alreOphl,
COCTaBJIATh BBIPDAKEHUS, YPABHEHMs, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3a7auH,
HCCIIEIOBaTh IOCTPOECHHBIE MOJIENIM C UCIIOJB30BaHUEM allapara anreOpbl, HHTEPIPETUPOBATh
TIOJIy4YE€HHBIN 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 (QYHKUUH; MPUMEHATh (PYHKIUH U1 MOAETHPOBAHUS M UCCIEIOBAHUS
pEaJIbHBIX ITPOLIECCOB.

9) wucnonb30BaTh MPOM3BOAHYIO ISl UCCIeNoBaHUS (YHKIMM HAa MOHOTOHHOCTB
U SKCTPEMYMBbI; HaXOJUTh HauOOJbIllee U HaAUMEHbIIee 3HaYeHUs] (YHKUIUU HEMpephbIBHOW Ha
OTpE3KE; UCMOIb30BaTh IPOU3BOJHYIO Il HAX0XK/IEHUS HAUTYUIIErO PELICHNs B IPUKIIAIHBIX,
B TOM 4YHCJI€ COLIMAIbHO-KOHOMHYECKHX, 3aJa4ax, JJIs OMpPEeJesIeHNs CKOPOCTU U YCKOPEHHUS
mporecca, 3ajaHHOro ¢Gopmyiaoid Wi TrpagukoM; CBOOOJHO OINEPUPOBATH MOHATHIMM:
nepBooOpasHas, ONpeesIEHHbIN HHTETpajl, HAaXOAUTh NEPBOOOPA3HbIE dJIEMEHTAPHBIX (PyHKINN
U BBIYHMCIIATH UHTETpai 1o ¢popmyse Hetorona—JleiibHuIa; HAXOAUTD TUIOIIAAN TUIOCKUX QUTYD
u o0BEMBI TeN C TNOMOUIbIO HMHTErpajia; HMETh NPEJCTaBICHHE O MaTeMaTH4YeCKOM
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MOJICIMPOBAaHNHM HA TpHMEpe cocTaBieHus aupdepeHIuanbHbIX YpaBHEHHH; pemarhb
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 PACCYKACHUN; TPUMEHSITh aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS
U3 HUX NPH PElIeHUM I'€OMETPUUYECKUX 33a/ay; KIaCCU(PHUIMPOBATH B3aUMHOE PACIIOJIOKEHHE
OpSMBIX B TIPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMbIX U IUIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBATh MOHATUSAMH, CBA3aHHBIMU C yIJIAMU B IPOCTPAHCTBE:
MEXIy NPSMBIMH B NPOCTPAHCTBE, MEXKIY MNPSIMOH M IUIOCKOCTBIO; CBOOOJHO ONEpUPOBATH
MOHATUSIMH, CBSA3aHHBIMH C MHOIOIPaHHMKaMM; CBOOOJHO paclo3HaBaTb OCHOBHBIE BH/JIbI
MHOTOTPAaHHUKOB  (TMpU3Ma, THpaMHUAa, NPSIMOYTOJbHBIA  Mapaienenunen,  KyoO);
KJaccu(uUUpoBaTh MHOTOIPaHHMKM, BBIOMpas OCHOBAaHHUA JUIsl KiacCU(UKALUMH; CBOOOIHO
OTIEPUPOBATH MOHATHUSAMH, CBS3aHHBIMU C CEYCHHEM MHOTOI'PAaHHHUKOB IIOCKOCTBIO; BBIITOIHSATH
napajjiesIbHOe, LEHTPalbHOE U OPTOIOHAIBHOE IMPOEKTUPOBaHME (GUIYp Ha IUIOCKOCT,
BBIIOJIHATE M300pakeHHst (QUryp Ha IUIOCKOCTH; CTPOHMTH CEYEHHUS MHOTOTPAaHHHKOB
pa3IMYHBIMU METOAAMH, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKy, CHHU3Y; BBIYHCIATH IUJIOMIATH TOBEPXHOCTEH
MHOTOI'PaHHHUKOB (IIpU3Ma, NUPaMUAA), TEOMETPUUYECKHX TeJl C IPUMEHEHUuEeM (GopMy;
CBOOOJHO  ONEpUPOBATh TMOHATHSAMH: CHMMETPUSI B  TIPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHM, LEHTP, OCb M IJIOCKOCTb CHMMETpUU (UIYpbl; CBOOOIHO
OIEPHUPOBATH TOHATHAMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPAMHATaM B IPOCTPAHCTBE;
BBINOJIHATh JACUCTBUS HaJl BEKTOpaMM; pellaTh 3a7auyd Ha JI0Ka3aTeJIbCTBO MAaTeMaTHUECKUX
OTHOIICHUHA W HAaXOXJIECHUE T'€OMETPUYECKUX BEJHYWH, MPHUMEHSS H3BECTHBIE METOIBI TPHU
pelIeHNH MaTeMaTUYeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS CJI0KHOCTH; NPUMEHSTh
MPOCTEUIINE MPOTPAMMHBIE CPEACTBA W AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IPH
peLIeHUH CTEPEOMETPHUECKUX 3a/ad; H3BIEKaTbh, MPEOOpa3OBbIBATE U HMHTEPIPETUPOBATH
MH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
U PHUCYHKax; MPUMEHSATh IOJY4YCHHblE 3HAHHUS Ha IpaKTHKe: CPaBHMBATH M aHAJIU3UPOBAThH
peanbHBIE CHUTyallH, TPHUMEHSATh W3yYEeHHBIC TMOHATHS B TIPOIECCe TIOMCKA PEIICHHS
MaTeMaTH4YeCKd CQOPMYIMPOBAHHOW MNPOOJIEMBbI, MOJEIUPOBATh pEAIbHbIE CHUTyallH
Ha s3bIKE T€OMETPUH, UCCIIEI0BATh NOCTPOCHHBIE MOJIENH C UCIOJIB30BAaHUEM F€OMETPUUECKUX
NOHATUH W TeopeM, ammapara anreOpbl, pelaTh MpPaKTUYECKUE 3aJaud, CBS3aHHBIE C
HaXOXXJCHHEM T'eOMETPUYECKUX BEJIMYMH, WMETh NpPEJCTaBICHHS OO0 OCHOBHBIX JTarax
Pa3BUTHS TEOMETPUH KaK COCTaBHOM yacTu (yHIaMeHTa pa3BUTHs TEXHOJIOTUH.

11) cBOOOTHO OmNEPUPOBATh MOHSATHSIMHU, CBSI3AHHBIMH C IMJIMHAPHYSCKON, KOHHMYECKOH |
cepuueckoil MOBEPXHOCTSAMH, OOBACHATH CIOCOOBI IMOJYyUYEHMsI; ONEPUPOBATH MOHATUSIMH,
CBSI3aHHBIMHU C T€JaMM BpallleHUs: LWJIUHAPOM, KOHYCOM, Cepoil M I1IapoM; pacrno3HaBaTh
Tena BpalleHus (UMIMHApP, KOHYC, cdepa M IIap) U OOBACHATH CIIOCOOBI MOJYYEHHs Tel
BpallleHUs; KJIacCU(UIMPOBATh B3aUMHOE PACIOJIOXKEHUE CPepbl M IUIOCKOCTH; BBIYUCISTH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHHst, 00BEMBI U TUIOMIAIN TOBEPXHOCTEH
MHOTOTPaHHUKOB M TeJl BpAllleHHs, TEOMETPUUECKUX TeJl ¢ MPUMEHEHUeM (popMyst; cBOOOIHO
OINEpPUPOBATH MOHATUSMH, CBSI3aHHBIMM C KOMOMHALMSAMH Tell BPALEHUs U MHOTOTPaHHUKOB!
MHOTOTPaHHHUK, BIUCaHHBbIA B cdepy U ONHUCaHHBIM OKono cdepbl, cepa, BOUCAHHAS B
MHOTOTPAaHHUK MJIM TEJIO BpalleHUs; BBIYUCIATH COOTHOIIEHUS MEXIy IUIOMIASIMU
MOBEpXHOCTEH U 00bEMaMU TMOAOOHBIX TeJ; M300pakaTh HU3y4yaemble (PUTYpBI, BBITOIHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHJ CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUYCHHUsS TeJ BpAIlCHUs; M3BJICKATh, HHTEPIPETUPOBATh U MPeoOpPa30BHIBATH
MH(OPMAIIHIO O POCTPAHCTBEHHBIX FEOMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTeKax
Y PHCYHKaX; CBOOOIHO ONEpUPOBATh MOHATHEM BEKTOP B MMPOCTPAHCTBE; BBHITOIHATH ONEPAIIH
Ha/l BEKTOpaMH; 3aJ1aBaTh INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOPJIMHAT; pelaTh
TeOMETPHUECKHUE 3a/1a4H Ha BEIYMCICHUE YTIIOB MEXIY MPSIMBIMU U TUIOCKOCTSIMH, BEIYMCIICHUE
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pacCTOSIHUM OT TOYKU JO IIJIOCKOCTH, B ILIEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METOZAa IpPH PEIIeHUH; CBOOOJHO ONEpPUPOBATH IMOHATUSAMH, 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 MPSIMOi, IpeoOpa3oBaHus 1Mo100us; CTPOUTH CEUEHUSI MHOTOTPaHHHKOB
U TeJl BPalleHUs: CeUeHHs LMINHApPA (MapajuleabHO U NEPIEHIUKYJIIIPHO OCH), CEUEHUs KOHYyCa
(mapanienbHOE OCHOBAHMIO M MPOXOJSILIEE YEpe3 BEPIUMHY), CEUEHUs IIapa; MCIOJb30BaTh
METOJIbl IOCTPOEHUSI CEUYECHUM: METOJ CJIENOB, METOJ BHYTPEHHETO IPOCKTUPOBAHUSA, METOJ
IIEpeHoca CEeKyILIeHd IUIOCKOCTH; JOKa3blBaTb I'€OMETPUYECKUE YTBEPKICHUS;, IPUMEHATH
reoMeTpuueckue (akTbl U1 PpEIIeHUs CTEPEOMETPUUYECKUX 3a/ad, HpPeAroararolux
HECKOJIbKO IIIAaroB PEICHHS, €CJIM YCIOBHS MPUMEHEHUS 3aJaHbl B SBHOW M HESBHOU (opme;
pemars 3aJadyd  HAa  JI0Ka3aTelIbCTBO MATEMaTHMYECKUX OTHOIUEHUMM W HAaxOXKICHHE
FEOMETPUYECKUX  BEJIMYMH; IPUMEHATH IPOIPAMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHMKAIlUOHHBIE CHCTEMBl IIPH PEIIEHUU CTEPEOMETPUYECKHUX 3a7ad; IHPUMEHSITH
IIOJIyYEHHbIE 3HAHUSA HA IPAKTUKE: CpPAaBHHUBATh, AHAJIU3UPOBAaTh M OLCHUBATH DPEAJIbHBIC
CUTyalluH, IPUMEHATh U3YUYCHHBIC IIOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE TIOUCKA PEILIECHUS
MaTeMaTHIeCKu C(HOPMYITHMPOBAHHON MPOOIEMBI, MOJICIIMPOBATh PEATBHBIC CUTYAIIUHN HA S3BIKE
TE€OMETPHUH, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH € UCIOJIb30BAHUEM I€OMETPUUYECKUX TOHATUN
U TEopeM, ammapara ajareOpbl, pelarbh MNPaKTUYECKHE 3a/Jayd, CBSI3aHHBIE C HAXOXICHHEM
IeOMETPUUECKUX BEJIMYMH; UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS €OMETPUU
KaK COCTaBHOW 4acTH (pyHAaMEHTa Pa3BUTHS TEXHOJIOTHI.

12) cBOOOAHO oOmEpUpoBaTh MOHATUSAMH: Tpad, MIOCKUK rpad, CBs3HBIA Tpad, MyTh
B rpade, uemnb, LMKI, JEPEBO, CTENEHb BEPIIMHBI, JIEPEBO CIIYYalHOIO HKCIEPUMEHTA;
CBOOOJHO OINEPUPOBATH MOHATUAMU: CIIydallHbII SKCIEpUMEHT (OIBIT), CIy4aifHOE COOBITHE,
AJIEMEHTapHOE Cily4ailHoe cOObITHE (3JEMEHTAapHBIM MCXOJ) CIIy4alHOTO OIbITa, HAXOJIWUTh
BEPOSITHOCTH COOBITMHM B OIBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;
HaxXoAuTh W (OPMYJIHPOBATH COOBITHSA: TepeceueHre, OObEAMHEHHWE TaHHBIX COOBITHIA,
COOBITHE, TPOTUBOMOJIOKHOE TAaHHOMY, HMCIIOJIb30BaTh JUarpaMMbl Jiiiepa, KOOPAWHATHYIO
NpsIMYI0 JUIsl pelleHus 3ajaad, I0Jb30BaThCs (OPMYJION CIOKEHUS BEPOSTHOCTEH st
BEPOSTHOCTEH JBYX M TpeX CIydyallHbBIX COOBITUH; ONEpPHpPOBATh MOHATUSMH: YCIOBHAs
BEPOATHOCTb, YMHOXKEHHE BEpOSITHOCTEH, HE3aBUCHMBbIE COOBITHS, JEPEBO CIIy4allHOTO
HKCHEPUMEHTa, HaXOJIUTh BEPOSTHOCTU COOBITHI C MOMOUIbIO MpaBUJIa YMHOXKEHUS, JE€peBa
CIIy4alilHOTO OIbITA, MCIOJB30BaTh (POpMyidy MOJIHOW BeposiTHOCTH, (opmyny baiieca npu
pelIeHnH 3a/ad, ONpeAesATh HE3aBUCUMOCTh COOBITHH MO ¢opMmysie M IO OpraHu3alH
CIIy4alHOTO 3KCIEpUMEHTa; MPUMEHATh W3YYCHHbIE KOMOWHATOpHBIE (OPMYJIBI  JUIsS
NEPEUYMCIICHUS 3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUN CIy4alHOTO OMBITA, PELICHUS
3a/1a4 10 TEOPUM BEPOSATHOCTEH; CBOOOJHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN CIy4yailHbIN
OTBIT (MCHBITAHKE), YCIIEX U HEy/lauya, He3aBUCUMBbIE UCTIBITAHUS, CEpUsl UCIIBITAHUN, HAXOAUTh
BEPOATHOCTH COOBITHI: B CEPUM HCIBITAHUN [0 MEPBOrO YcCIlieXxa, B CEPUM HCIBITAHUMN
bepHynnu, B oOmbiTe, CBSI3aHHOM CO CIy4YallHBIM BBIOOPOM M3 KOHEYHOM COBOKYIHOCTH;
CBOOOJHO OIEpUpPOBaTh MOHATHAMH: ClyyailHas BETWYMHA, PACIpe/le]IeHHE BEpOSTHOCTEH,
JMarpamma pacripeseneHus, OnHapHas cirydaifHasi BeJIMYMHA, FeOMETpHUecKoe, OMHOMHUAIBHOE
pacnpezeieHue.

13) onepupoBaTh TOHATHUSMH: COBMECTHOE pAacCIpelelieHHe IBYX CIy4allHBIX BEIHYUH,
HCIIOJIb30BaTh TaOMUIly COBMECTHOIO pAaclpeieNieHus] JBYX CIydalHBIX BEJIMYUH IS
BBIJICJICHUS PACIIPEACIICHUS KaKIO0M BEIWYMHBI, OINPENCIICHUS HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYMH; CBOOOJHO ONEPUPOBATh IOHATUEM MAaTEeMAaTUYECKOTO OXKUAAHMUS CIydalHOM
BEJIMYMHBI (pacrpeiesieHns), IPUMEHTh CBOMCTBa MaTEMAaTHUYECKOTO OXKHUIAHUS NIPU PEeLICHUN
3a/la4, BBIYUCIATH MaTeMaTHUYeCKOe OKHUJaHUE OWMHOMUAJIBHOTO M T'€OMETPUUYECKOTO
pacripenienieHuii; cBOOOHO ONEPUPOBATh MOHATHAMM: JUCHEPCHsi, CTaHJApTHOE OTKIOHEHHE
CIIy4yallHOM  BEJIMYMHBI, TIPUMEHATH  CBOMCTBA  JUCIEPCUM  CIYYaWHOW  BEIMYHHBI
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(pacupeneneHys) NpU PELICHUU 3a/ad, BBIUMCIATh JUCHEPCUI0 M CTaHIAPTHOE OTKJIOHEHHUE
TE€OMETPUUECKOr0 U OMHOMHAIBHOIO  PACHpElENIeHHH;  BBIUMCIATH  BBIOOPOYHBIE
XapaKTepUCTUKH 1O JaHHOH BBIOOPDKE W OIICHMBATh XapaKTEPUCTHKH T'EHEpPaIbHOM
COBOKYITHOCTH JJAaHHBIX IO BEIOOPOUHBIM XapakTepucTukaMm. OLEeHUBATh BEPOSATHOCTH COOBITUIH
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

HaumeHoBaHue Conep:xxanue y4e0OHOIro MaTepHuaJia NPAKTHYECKHE 3AHATHS, Oo0bem
pa3/iesioB U TeM CaMOCTOsITe/IbHAs1 padoTa o0yyawIuxcs 4acoB
1 2 3
1 cemecTp 94/42
Pa3nes 1. Yncaa u Beruncienns. MHoxkecTBA.
Tema 1 Coaep:xanue yueOHOro MaTepuaJia 8/2
Pa3Burue 1 1.Llenble u parmoHanbHbIC Yrcia. J(eficTBuTenbHbIe ynucia. [IpuOnrmKkeHHbIC BRIYUCICHUS.
MOHSATHSA 0 YHCIIe [TpubsnKeHHOE 3HaYeHUE BEJMYMHBI U MOIPEIIHOCTH MPUOIMIKEHHUH. 2
2 2.KommiekcHbie uncia. ApudMeTndecKre AeWCTBUS HaJl KOMIJICKCHBIMH YHCIIAMH. 2
3 3. KommuekcHble uncia. Tpuronomerpuueckas popma 3aucH Yrcia 2
4 4 IlpakTnueckas padora Ne 1 «IloHATHE MHOXECTB YHCEID) 2
5 5.BxoaH0#1 KOHTPOJIB 2
Pa3nes 2. @ynknuu u rpaguku
Tema 2 Copep:xanue yueOHOr0 MaTepUaja 8/4
DOyHKIHH, HX 6 1.®ynkuuu. Cioco6s! 3a1anust pyHkuuu. ['paduku pyHkunu. CBoHCTBa PYHKIMH. 2
CBOIiCTBA 1 7 2.06partuble pyHkIMHU. O6IaCcTh OnpeaeneHus U 00JacTh 3HaueHu oOpatHol ¢pyHkuu. ['padux 2
rpaguku. oOparHo# ¢pyHkumu. CnoxxkHast GyHKIUS (KOMITO3HUIINS)
8 3.IIpakTuueckas padora Ne 2 «Dynkun. CBoiicTBa GYHKIHI 2
9 4.Ilpeo6pazoBanue rpadgukoB Gyukimii. Buasl npeobpa3oBaHuii. 2
10 | 5.IIpaktuueckas padora Ne 3 «IIpeobpazoBanust rpadukoB GyHKLIUI» 2
11 | ITpodeccuoHAILHO-OPHEHTHPOBAHHOE COlePKAHUE 2
6. Onucanye MpOU3BOICTBEHHBIX MPOIIECCOB ¢ MOMOIIBIO TpapUKOB (PYHKITHIMA
Pasznen 3. OCHOBBI TPUTOHOMETPHH
Tema 3 Coaepsxkanue y4eOHOIro MaTepuaJa 10/6
Tpuronomerpuue | 12 | 1.Pagnannas Mepa yria. BpamarenpHoe arkenne. TpuroHoMerpuieckasi OKpyKHOCTb 2
ckue BbIpaxeHusi | 13 | 2.CunHyc, KOCHHYC, TAHT€HC M KOTaHreHC yrciaa. OCHOBHBIC TPUTOHOMETPUYECKHE TOXKIIECTBA, 2
14 | 3.Ilpaktuueckas padora Ne 4 «Tpuronomerpuueckue PyHKIIMH YUCIOBOTO APTYMEHTa» 2
15 | 4.®opmynsl npuBeaeHus. CHHYC, KOCHHYC W TAHT€HC CYMMBI U Pa3HOCTH ABYX yIiIoB. CHHYC U KOCHHYC 2

JBOMHOTrO yria. @opMyJibl IOJIOBUHHOIO YIJIA.
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16 | 5.IIpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX (PYHKLUI B IPOU3BEJCHHUE U IPOU3BEJCHUS B CYMMY. 2
BrlpakeHne TpUroHOMETPUUECKUX (PYHKIMI Yepe3 TAHIeHC IOJOBUHHOTO apryMEHTa.
17 | 6.11pakTuyeckasi padora Ne 5 «OcHOBHBIE ()OPMYJIBI TPUTOHOMETPHUIY 2
18 | 7.IIpeobOpa3oBanusi MPOCTEHIINX TPUTOHOMETPHUECKIX BBIPAKEHHH. 2
19 | 8.IlpakTuueckasi padora Ne 6 «IIpeoOpazoBaHus NPOCTEHITUX TPUTOHOMETPHUICCKUX BBIPAKESHU) 2
Tema 4 Coaeprxanue yueOHOro MaTepuaJia 6/2
Tpuronomerpuue | 20 | 9. TpuronoMmerpuueckrue GyHKIIUU, X CBOMCTBA U IpaduKH 2
ckue pynkuun. | 21 | 10.IIpakTuyeckasi padora Ne 7 « Tpuronomerpuueckue QyHKIUIY. 2
22 | 11.06patHbie TpUuroHOMeTpudYeckne QyHKIMUA. APKCHHYC, apKKOCHHYC, apKTAHI'CHC YHCIIA. 2
23 | [IpodeccHoHAILHO-OPHEHTHPOBAHHOE COIEPKAHHE 2
12.Vicnonp30BaHuE CBOWCTB TPUTOHOMETPUUYECKUX (PYHKIMH B TpohecCHOHANIBHBIX 3a1a4ax.
Tema 5 Coaep:xanue yueOHOro MaTepHuaJia 10/6
Tpuronomerpuye | 24 | 13.IIpocTeiinne TPUrOHOMETPHUYECKIE YPABHEHHSL. 2
cKue ypaBHeHusi | 25 | 14.Mero/ibl pellIeHHUs] TPUTOHOMETPUYECKHX YPaBHEHUH. 2
W HEpaBeHCTBA. | 26 | 15.PemieHre TPUTOHOMETPUYECKUX YPABHEHUII. 2
27 | 16.ITpakTtuueckasi padora Ne§ «IIpocTeifime TPUrOHOMETPUICCKUE YPABHEHUS 2
28 | 17.1Ipocreiiine TPUrOHOMETPHUUECKUE HEPABEHCTBRA. 2
29 | 18.I1pakTuueckas padora Ne9 «IIpocreiinne TpPHrOHOMETPHUYECKHE HEPABEHCTBA» 2
30 | 19.01pakTnyeckasi padora Nel0 «CuctemMbl TPUTOHOMETPHUECKUX YPABHEHUI» 2
31 | 20.Pemenuie TpUrOHOMETPUYECKUX YPAaBHEHUH W HEPABEHCTB, B TOM YHUCIIE C HCIIOJIh30BAHNEM CBOMCTB 2
(GyHKUIHUH.
Pa3nea 4. Ctepeomerpus
Tema 6 Coaep:kanue y4e0HOro MaTepuasa 6/2
Beenenne B 32 | llpodeccHoHATbHO-OPHEHTHPOBAHHOE COJAePKAHNE 2
CTEPEOMETPHIO. 1.Buas! Tutockux Guryp v ux mionaas. [IpakTHKO-OpHEeHTHPOBAaHHBIE 32/1a41 B Kypce TeOMETPUH Ha
IJIOCKOCTH.
33 | IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COMEPIKAHUE 2
2.0OCHOBHBIE IPOCTPAHCTBEHHBIE PUTYpPBl. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terparup. [Tapayenenurie,. 2
35 | 4. IlpakTuyeckas padora Ne 11 «Cedenus. 3ajaun Ha TOCTPOSHUE CCUCHUIY. 2
Tema 7 Coaeprxanue yueOHOro MaTepuaJa 12/8
IIpsimble u 36 \ 5.ITapamienbHOCTh MPSIMBIX U TIJIOCKOCTEH. 2
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IUIOCKOCTH B 37 | 6. IIpakTnuyeckas padora Ne 12«Ilapasie1bHOCTh NPSIMBIX U TUIOCKOCTEN. 2
npocrpancree. | 38 | 7. [lepneHAMKYISIPHOCTH MPSIMBIX U TNIOCKOCTEH. 2
39 | 8. IleprieHauKyJIsAp ¥ HAKJIOHHAS. YTOJ MEXTY MPSIMOU U TJIOCKOCTBIO. 2
40 | 9. Teopema o Tpex MEPHEHAUKYIISPAX. 2
41 | 10.IlpakTnueckas padora Ne 13 «Teopema o Tpex NEpHeHAUKYIIIPAX». 2
42 | 11. iByrpannsiii yroa. IlepneHuKyIsipHOCTD ABYX INIOCKOCTEH. 2
43 | 12. llpakTuyeckasi padora Ne 14 «IlepneHaUKyIIpHOCTH B TPOCTPAHCTBEY. 2
44 | 13. I'eomeTpuueckue mpeodpa3oBaHus MPOCTPAHCTBA. 2
45 | 14. IlpakTtuueckasi padora Ne 15 «IIpsimble U IJIOCKOCTH B IPOCTPAHCTBE» 2
Pa3nea 5. BekTopbl B IpocTpancTBe
Tema 8 Coaep:xaHue y4eOHOro MaTepuaJia 10/6
Koopaunarer u | 46 | 1.IloHsTHe BeKTOpa Ha TUIOCKOCTH U B TIPOCTPAHCTBE. BUbl BeKTOPOB. JIeHCTBHSI ¢ BEKTOPAMH. 2
BEKTOPBI. Onepanyu Hajl BEKTOPAMH.
47 | 2.PemeHue npakTUYECKHX 3a]1a4. 2
48 | 3. lIpakTuueckas padora Ne 16 «BekTopbl B IpOCTpaHCTBEN 2
49 | 4.Meroa KoopauHAT B ipocTpaHcTBe. [IpsiMoyropHasi cHCTeMa KOOPIMHAT B IPOCTPAHCTRBE. 2
50 | 5. Meroa koopauHaT B mpocTpaHcTBe. KoopauHatel Bektopa. CBsA3b MEXy KOOpAWHATAMU BEKTOpa U 2
KOOpJMHATAMU TOYEK.
51 | 6.Pemenue 3ana4y. KoopauHaThl U BEKTOPHI 2
52 | 7. llpakTuyeckas padora Ne 17 «MeTo KOOpJIMHAT B MPOCTPAHCTBEY 2
53 | lIpodeccHoHATbHO-OPHEHTHPOBAHHOE COAEPKAHNE 2
8.IlpakTnueckas padora Ne 18 «KoopannaTHas miockocTs. Berunciaenne paccTosiHUM 1 mitomaie Ha
1ockocTH. KosmuecTBeHHbIE pacueThly.
Pa3nes 6. Kopun, crenenn u jorapu@pmsi.

Tema 9 Conep:kanue y4eOHOIr0 MaTepuaJia 12/4
Kopuu n 54 | 1.Kopuu u crenenu. KopHu HaTypajibHOM CTENIEHH M3 YHMCIIa U UX CBOWCTBA. 2
CTENeHu. 55 | 2. KopeHb N-0ii cTENEHU U ero CBOMCTBA 2

56 | 3. CreneHu ¢ parMOHAJILHBIMU MOKA3aTeIsIMU, UX CBOMCTBA. CTENeHHU C IeHCTBUTENbHBIMU 2
MOKa3aTeJIsIMUA, X CBOMCTBA.

57 | 4.Crenenu ¢ pauMoHalIbHBIMU MOKa3aTesIMH, UX CBONCTBA. CTENEHHU C IeHCTBUTEIbHBIMU MTOKA3aTEIsIMH, 2
UX CBOWCTBA.

58 | 5. UppanuoHanbHble YpaBHEHUS U HEPABEHCTBA 2

59 | 6.lIpakTHueckas padora Ne 19 «MpparoHaibHble YpaBHEHUSI 1 HEPABEHCTBA» 2
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60 | 7. CrenenHas ¢pyHkuus IlpeoOpa3oBanus paliiOHaJIbHbIX, HPPALMOHAIBHBIX, CTEIIEHHBIX BBIPQKEHUH. 2
61 | 8.IlpakTuueckas padora Ne 20 «KopHu u creneHn» 2
Tema 10 Coaep:xkaHue y4eOHOro MaTepHuaJia 12/2
Iloka3zarenbnas | 62 | 9. Iloka3arenpHas QyHKIHS. 2
GyHkuus. 63 | 10. [Toka3aTenpHbIC YpaBHEHUS. 2
64 | 11. Iloka3arenpHbIC HEPABCHCTBA. 2
65 | 12. [loka3aTenpHbIC HEPABEHCTBA M YPAaBHEHUS. 2
66 | 13.CucreMbl moKa3aTeabHbIX YPAaBHEHUH. 2
67 | 14.I1IpakTuyeckas padora Ne 21 «Iloka3arenbHble ypaBHEHHS U HEPABEHCTBAY 2
68 | 15.KontponbHas pabora «Mroru 1 cemectpan 2
2 cemecTp 126/56
Tema 11 Coaep:xxanue yueOHOro MaTepuaJia 16/4
Jlorapudgmsi. 69 | 17.Jlorapudwm. IlpaBuia gerictBuii ¢ norapudmamu. [lepexo K HOBOMY OCHOBAHHIO. 2
70 | 18. [deiicTBus ¢ norapudmamm. 2
71 | 19. Jlorapudmuueckas QyHKIHUS. 2
72 | 20. ITpakTuyeckas padora Ne 22 «IIpeoOpa3zoBaHusi MOKa3aTEIbHBIX U JIOTAPU(OMUIESCKUAX BBIPAKCHHN 2
73 | 21. Jlorapupmuueckue ypaBHEHUs! 2
74 | 22. JlorapudMuuecKkrie HepaBeHCTBA 2
75 | 23. JlorapupmMuueckre ypaBHEHUs] M HEPABEHCTBA 2
76 | 24.Cuctemsl JorapupMHUUECKUX YpaBHEHUN 2
77 | 25.11pakTnyeckasi padora Ne 23 «Jlorapudmudeckne ypaBHEHUS] H HEPABEHCTBA» 2
78 | IlpogeccHoHATBHO-OPHEHTHPOBAHHOE COJAEPKAHNE 2
26.ITpumenenue norapudma. Jlorapupmudeckas cnupans B npupoje. Ee maremaTnueckue cBONCTBa
Pazgen 7. MHOrOrpaHHUKH M KpYIJible TeJa.
Coaep:kanue y4e0HOro MaTepuasa 10/6
79 1. ITonsiTue MHOTOrpaHHuKa. Ero sneMeHTsI: BepiinHbl, pedpa, rpanu. [Iuaronans. Ceyenue. Boimykibie 2
Tena 12 Y HEBBITYKJIbIE MHOTOTPAHHHUKH.
Muororpanmii 80 2.ITpusma. INapamrenenwumen 2
" 81 3. [lupamua. Buael nupamu. 2
82 4. TipakTnyeckas padora Ne 24 «Ilomaap MOBEPXHOCTH MHOTOTPAHHHUKOB) 2
83 5.Cummerpus B npoctpancTBe. CuMMeETpHs B KyOe, apajsiesienuie/ie, npusMe, Iupamu/e. 2
84 IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2
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6.1Ipumepnl cummeTpuii B mpodeccum.

85 7. IlpakTnyeckas padora Ne 25 «IIpaBuiibHbIe MHOTOTPAaHHHUKH. 2
86 8. IpakTuyeckasi padora Ne 26 « MHOrOrpaHHUKI 2
Tema 13 Coaeprxanue yueOHOro MaTepuaJa 8/2
Tena Bpamenus | 87 9.1unuuap, HUIMHAPUYECKast HOBEPXHOCTh. [1nomans NoBepXHOCTH UAIIMHIPA. 2
88 10. Konyc, koHHYecKas OBEPXHOCTb. [1011a/1b HTOBEPXHOCTH KOHYCA. 2
89 11.Yceuennsiii koHyc. CeueHne yCEYeHHOT0 KOHyca 2
90 12. Ilap u cdepa, ux ceuenus. Bzaumuoe pacnonoxenue chepbl U MIIOCKOCTH, KacaTelIbHas III0CKOCTh K 2
ctepe.
91 13. lIpakTnyeckas padora Ne 27 «Kpyruble Tena» 2
Tema 14 Copep:xanue yueOHOr0 MaTepuaa 8/10
O0beMbI TeT 92 14. Tlonsitue 06béMa. OcHOBHBIE CBOCTBA 00BEMOB Teln.O0BEM NPSIMOYTOJIILHOTO Napasliesenuiea, 2
PU3MBI, HWIAHAPA.
93 15. llpakTnyeckas padora Ne 28 «O6bEM IpsIMOYTOJILHOTO NapajuieenuIe a, IPU3MbI, IUINHAPA 2
94 16. O6bpeM nupamMuJIbl ¥ KOHYCA. 2
95 17. Pemienne 3ana4 no teme «OO0BEM MUpaMUJIBI K KOHYCA» 2
96 18. IlpakTnyeckas padora Ne 29 «O6bEM nupaMuIbl U KOHYCa» 2
97 19. IMpakTnyeckas padora Ne 30 «O6bEM mapa u miomaas chepsn» 2
98 20. TTogo6ue ten. OTHOIIEHKE TUIONIA/IeH TOBEPXHOCTEN 1 00bEMOB MOJOOHBIX Tell 2
99 21. lpakTuueckas padora Ne 31 «V3MepeHus: B reOMETpUN» 2
100 | ITpodeccnoHAILHO-OPHMEHTHPOBAHHOE CO/IEP:KAHME 2
22. IlpakTnueckas padora Ne 32 «Vcrnonbp3oBaHue KOMOMHAIIMI MHOTOTPaHHUKOB U TeJl BpaIlleHUs B
PaKTUKO-OPHEHTHPOBAHHBIX 3a/1a9ax).
Paszgen 8. Hauana mareMaTH4YeCcKOro aHaJn3a
Tema 15 Coaep:xaHue y4eOHOro MaTepuaJia 4/2
IIpenea 101 | 1. Ilpesnen mocienoBaTeIbHOCTH. 2
102 | 2. Ilpenen GpyHKIIMHN, OCHOBHBIE CBOMCTBA U MPABUJIA BIUMCIICHHSI. 2
103 | 3.IIpaktuueckas padora Ne 33 «IIpenensi» 2
Tema 16 Coaep:xaHue y4eOHOro MaTepuaJia 12/10
Ipoussoanass | 104 | 4.IlonHsiTve IpOoU3BOTHON (PYHKIIMH, €€ TEOMETPUICCKIHA U (HU3UIECKUN CMBICI. 2
105 | 5. IlpaBuna guddepenuupoBanus. Tabauua npousBoaHbX. AuddepeHurpoBanue CI0KHbIX QYHKIMH. 2
106 | 6. [TpakTuueckas padora Ne 34«/lnddepeHnmpoBanue BhIpaKESHUN) 2
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107 | 7.'eomeTpudeckuii M GU3HYECKUN CMBICI TPOU3BOTHOM 2
108 | ITpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COMEPIKAHUE 2
8.IIpakTHyeckasi padora Ne 35 «Du3nyeckuii CMBICI MPOU3BOIHON B TPO(ECCHOHATIBHBIX 3a7a9ax).
109 | 9. MccaenoBanue 3JeMEHTAPHBIX ()YHKIHUHA HA MOHOTOHHOCTh M TOYKH 3KCTPEMYyMa. 2
110 | 10. UccnenoBanue 31eMEeHTapHBIX (PYHKITMH HA HAUOOJIbIIIEE M HAMMEHBIIIEE 3HAYCHUE C TIOMOIIBIO 2
MIPOU3BOAHOM
111 | 11. lIpakTuyeckas pad6ora Ne 36 «HanbGonpiiee u HaMMeHbIIEe 3HAYCHUE (PYHKIIUUA HA OTPE3KE» 2
112 | 12. [IpumeHeHre TPOU3BOIHON K UCCIEIOBAHUIO (DYHKIMIA U TIOCTPOCHUIO TpadukoB. [IponsBorHbIe 2
00paTHOM ¥ KOMIO3UIIUU (DYHKITHH.
113 | 13. lIpakTuueckas padora Ne 37 «lIpuMeneHnue npou3BOAHON K UCCIICOBAHUIO (DYHKIIUHA U 2
MOCTPOCHHIO TPahUKOBY
114 | IIpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIeP:KaHUe 2
14. MpakTuuyeckas padora Ne 38 «HaxoxxaeHre onTUMAIBHOTO pe3yIbTaTa ¢ IOMOIIBIO TPOMU3BOIHOM B
NPaKTUYCCKHX 3a/1a49ax».
Coaep:xkaHue y4e0HOro MaTepuasa 10/8
115 | 1.ITepBooOpasHas. HeonpeneneHHbIH HHTErpal. 2
116 | 2. CocoObl HaX0KICHUsT HEOIPEISICHHOT'0 HHTETpaJia 2
117 | 3. IlpakTnyeckasi padora Ne 39 «CnocoObl HaX0XKICHHS HEOIPEISIIEHHOTO HHTETPaJIa 2
Tema 17 118 | 4. Onpenenennsblii uaTerpan. @opmyna HetotoHa-JIeiiOHuma. 2
119 | 5. BeruuciieHus onpeelIeHHOTO HHTErpaa. 2
HHurerpaJ u ero
OpUMeHeHHe 120 6.HpaKanec1caﬂupaﬁoTa Ne 40 «BpruuciieHus: onpeieIeHHOTO MHTErpajiay § 2
121 | 7.T'eomeTpuvecKuii CMBICI OTpeesieHHOro nHTerpana. @opmyiia Hetotona - JleiiOnuma. Pemmenue 3agaq 2
Ha MPUMEHEHNe WHTerpaja /Ui BEIYUCICHHs (PU3UYECKUX BEIMYMH U IJIONIAIeH
122 | 8. IlpakTnyeckasi padora Ne 41 Penenue 3a/1a4 Ha MPUMEHEHUs] HHTETpaia B PH3UKE W TEOMETPHH 2
123 | IlpodeccHoHAILHO-OPHMEHTHPOBAHHOE CO/IEP:KAHME 2
9.IlpakTnyeckas padora Ne 42 «Pemenue 3a/1au Ha IPUMEHEHUE HHTETPATIa»
Pa3znen 9. BeposiTHOCTH M CTATHUCTUKA
Tema 18 Coaeprxanue yueOHOro MaTepuasa 8/-
MHuo:xecTBa. 124 | 1.Ilonarue mHOxecTBa. [logMHOXKecTBO. Onepannu ¢ MHOKECTBAMHU. 2
DJIeMeHTDI 125 | MpodeccronaabLHO-0PHEHTHPOBAHHOE COlEPKAHUE 2
Teopuu rpagos 2.01epanuy ¢ MHOKECTBaMH. Pelllenre IpHKIaHbIX 33134
126 | 3.ITonsrue rpada. CsizHbIA rpad, 1epeBo, IUKI rpad Ha IIOCKOCTH 2

19



127 | 4.Ilpumenenue rpadoB K peUICHUIO 3a71a9». 2
Tema 19 Coaep:xkaHue y4eOHOro MaTepuaJia 8/2
KomOunaropuk | 128 | 5.0cHOBHbIC MOHATHS KOMOMHATOPHUKHU. 3a/1a4M Ha MOJICUET YKCia Pa3MEIICHU, TIePECTaHOBOK, 2
a U CTaTHCTHKA COUYETaHMM.
129 | 6.PemieHre KOMOMHATOPHBIX 33124 2
130 | 7. Cratuctuueckas 00pabOTKa JaHHBIX 2
131 | 8.Pemenwue 3a1a4 Ha nnepedop BapuanToB. @opmyna 6unoma Herotona. Tpeyronsuuk Ilackans. 2
132 | 9.1IpakTuyeckas padora Ne 43 «DneMeHTb KOMOMHATOPHKIY 2
Tema 20 Coaep:xxanue yueOHOro MaTepHuaJia 14/2
DJIeMeHTbI 133 | 10.Co0biTHE, BEpOSTHOCTH COOBITHS, CIIOKEHHE M YMHOKEHUE BeposiTHOCTEH. [loHsITHE O HE3aBUCHMOCTH 2
Teopuu COOBITHH.
BepositHocTed. | 134 | 11. TTpodheccHOHATLHO-OPHEHTHPOBAHHOE COIEPIKAHUE 2
12. IlepBuuHas 006pabOTKa CTAaTUCTUUYECKUX JaHHBIX. ['paduueckoe ux npeacrasienue. Haxoxaenue
CPEIHMX XapaKTEPHUCTHK, HAOJIOJaeMbIX JTaHHBIX
135 | 13.BeposiTHOCTE B mpodecCHOHANBHBIX 3amadax. OTHOCHTENbHAs YacToTa COOBITHS, CBOWCTBO €€ 2
ycroitunBoctu. CTaTucTUyecKoe onpeesieHne BepossTHOCTH. OlieHKa BEpOSITHOCTH COOBITHS
136 | 14.IlepBuunas oOpabOTKa CTAaTUCTHYECKMX JMJaHHBIX. I'paduueckoe wx mpencrtaBieHue. HaxoxmeHue 2
CPEAHMX XapaKTEePUCTHK, HAOJI0JaeMbIX JTaHHBIX
137 | 15. luckpeTHas ciiyvaiiHasi BeIMIMHA, 3aKOH €€ PaCIPE ICIICHHUS. 2
138 | 16.YucnoBble XapaKTepUCTUKHU TUCKPETHOU cityyaiiHOM BenuuuHbl. [IoHsATHE 0 3aKOHE OOJIBIIMX YUCET. 2
139 | 17. Kiaccudeckoe orpejiesiecHue BEpOsITHOCTH. 2
140 | 18.IIpakTHyeckas padora Ne 44 «PemnieHue 3a1a4 Ha BBIYMCICHUE BEPOSITHOCTH 2
Pa3nes 10. YpaBHeHHs 1 HEPABEHCTBA
Tema 21 Copep:xanue y4eOHOr0 MaTepHaja 18/6
Ypasuenussu | 141 | 1.PaBHOCHJIBHOCTh YpaBHEHHUH, HEPABEHCTB, cUcTeM. OCHOBHBIE MPUEMBI X PELICHHUSI. 2
HepaBeHcTBa | 142 | 2. Mconb30BaHue CBOMCTB M rpadukoB (DYHKIMI TPH pElICHUH YPaBHEHUH U HEPAaBEHCTB. 2
143 | 3.Pemenue noka3aTelbHbIX, JOrapu(PMHUUECKHX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
144 | AIIpakTuyeckas padora Ne 45 «OcHOBHBIE TPUEMBI U METO/IbI PELICHUH YpaBHEHUH, HEPABEHCTB, 2
CHCTEM»
145 | 5. PemieHue TpUroHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB. 2
146 | 6. Pemenne pannoHaabHBIX, MPPAMOHATBHBIX YPABHECHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. Ilpaktnuyeckasi padora Ne 46 «Pemenne TpUroHOMETpUUECKUX YPaBHEHUI U HEPABEHCTB) 2
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148 | 8. Pemenne ypaBHEHHUI U HEPABEHCTB € MTapaMeTpamMu 2
149 | 9.0npenenenue moayis. PackpeiTue Moayiis o onpenenenuto. [Ipocreiinme ypaBHEHUS U HEPABEHCTBA C 2
MojyseM. [IpuMeHenne paBHOCUIIBHBIX NIEPEXOI0B B ONPEACICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C
MOJTYJIEM.
150 | 10.lIpakTuyeckasi padora Ne 47 «IIpocTeiinme ypaBHEHHs] 1 HEPABEHCTBA C MOJTYJIEM). 2
151 | IlpodeccHoHAILHO-OPHEHTHPOBAHHOE COlEPKAHUE 2
11.Pemienue TEeKCTOBBIX 3a/1a4 MPOGECCHOHATBHOIO COJIEPKaHUSI.
152 | ITpodeccHoHATBLHO-OPHEHTHPOBAHHOE COMEPIKAHUE 2
12.Penienue TEKCTOBBIX 3a/1a4 MPOECCUOHANIBHOTO COJIEPKaHUSL.
IloBTOpPEHME Coaep:xxanue yueOHOro MaTepuaJia 10/4
MarTepuaJia 153 | 1.IToBTOpeHune MaTepuaia (reoMmeTpusi) 2
154 | 2.IloBTOopenue maTepuana (reOMeTpus) 2
155 | 3.IlpakTtnyeckas padora Ne 48 «I[IpuMeHeHrE OTOPHBIX 3HAHUI 110 TECOMETPUI» 2
156 | 4.IloBTopenue maTepuana (aaredpa U Hayajla MAaTEMaTHYECKOTO aHAJIN3a) 2
157 | 5.IloBTopenue Marepuaa (anredpa U Hayajla MaTEeMaTUYEeCKOT0 aHAJIN3a) 2
158 | 6..I1pakTnyeckasi padora Ne 49 «[IpumeHeHne ONIOPHBIX 3HAHUH 10 anredpe U MaTeMaTHIECKOMY 2
aHAIHU3Y»
159 | 7.MToroBasi KOHTpOJIBbHAs paboTa 2
KoHncynpTanuu 6
[TpomexyTouHas arTectanusi B OpMe IK3amMeHa
Bcero: 324

OcBoeHnune yueOHOTO TpeIMeTa MOKET ObITh PeaTM30BaHO C TPUMEHEHUEM IJICKTPOHHOTO OOYYEHHSI, TMCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUN B COOTBETCTBUU C [l0/I0’KeHHEM O TPUMEHEHUH AJICKTPOHHOTO O0YYEHHS, TMCTAHITMOHHBIX
o0pa30oBaTeIbHBIX TEXHOJIOTUHN TP peaTu3aiii 00pa30BaTEIbHBIX MPOrPaMMaM CPEHEr0 MPOGECCHOHATHHOTO
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.

OcHalmeHHOCTh yueOHoro kadunera: [locamoynsie MecTa M0 KOJIUIECTBY
oOyuaromuxcs, pabodee MeECTO IMpemnojaBaTessa, gocka ydeOHas, HarjsiIHbIe
mocoOusi, KOMIUIGKT I  TMPAKTHYECKUX  paboT, TaOJWIel, IUIAKATHI,
reoMeTpuueckue QUrypbl, CTEHIbI, ydeOHas, CIpaBOYHAs JHUTEpaTypa, y4eOHO-
MEeTOoANYEecKasi JOKYMEHTaIIUS

3.2. Undopmannonnoe odecneyenue 00yueHust

[lepeyeHnr pekoMeHIyeMbIX y4eOHbIX u3AaHuil, HHTepHET-pecypcos,
JOTIOJTHUTEIHLHOU JTUTEPATYPBI

OcHoBHas JuTeparypa:
° Hanasa, A. A. Marematuka : ydeOnnk / A.A. Jlagasan. — 3-¢ u3f.,

ucrnp. u gon. — MockBa : MUHOPA-M, 2023. — 544 c¢. — (Cpennee
npodeccuonansuoe obpazoBanue). - ISBN 978-5-16-012592-3. - Teker:
anexTpoHHbId. - URL: https://znanium.com/catalog/product/1891827

o Hanasua, A. A. COOpHUK 3a/1a4 MO MaTeMaTHKe : yuyeOHoe rmocooue /

A. A. agasa. — 3-¢ u3a. — Mocksa : DOPYM : UHOPA-M, 2021. — 352 ¢. —
(ITpodeccuonanpHoe oOpazoBanme). - ISBN 978-5-91134-803-8. - Tekcr
anexTpoHHbIA. - URL: https://znanium.com/catalog/product/1362444

o Oxno, H. C. Marematuka : yueOnuk / H.C. FOxHo. — Mocksa :
NHO®PA-M, 2023. — 204 c. — (Cpennee npodeccuoHalibHOe 00pa3oBaHUE). —
DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - TekcT : 3JACKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1906092

JlonoiHUTEIbHAS JIUTEpaTypa:

o bapnymkun, B. B. Maremarnka. DieMeHThI BBICIIEW MAaTEMAaTHKU :
yueOHuK : B 2 Tomax. Tom 1 / B. B. bapaymkun, A. A. IIpokodseB. — Mockaa :
KYPC : HNH®PA-M, 2021. — 304 c. — (Cpennee mpodeccuoHalIbHOE

obpazoBanue). — ISBN 978-5-906923-05-9. — TekcT : aieKTpoHHBIN. — Pexum
nocryma: https://znanium.com/read?id=372717

. bapnymkun, B. B. Maremaruka. D1eMeHThI BBICIIEH MaTEMAaTHKU :
yueOHuk : B 2 Tomax. Tom 2 / B.B. bapaymkun, A.A. [IpokodseB. — Mocksa :
KYPC : HH®PA-M, 2022. — 368 c¢. — (Cpemnee mpodeccHoHaIbHOE
obpazoBanue). — ISBN 978-5-906923-34-9. — TekcT : aneKTpoHHBIN. — Pexxum
nocryna: https://znanium.com/read?id=380017
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o Marematuka : yuyebHoe mocobme / M. M. UYepnemnos, H. b.
KapOauunckas, E. C. Jle6eneBa, E. E. XaputonoBa ; mox pemakumeit M. M.
UYepnenoBa. — 3-¢ 3. — Mocksa : Poccuiickuii rocy1apCTBEHHBIN YHUBEPCUTET
npaBocyausi, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. — Tekcr
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc uudpoBoit odpazoBarensHoi cpeabl CI1O
PROFo6pazosanue : [caiit]. — URL.: https://profspo.ru/books/122921

o AGnynmmHa, K. P. Marematuka : yuebnuk mqisi CIIO / K. P.
Aonymmnaa, P. I'. MyxamernunoBa. — CapatoB : IIpodobOpazoBanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. — TekcT : 3JI€KTPOHHBIN // DNEKTPOHHBII
pecypc mudpoBoit oopazoBatenbHOn cpenbl CIIO PROFo6pa3oBanue : [caiiT]. —
URL.: https://profspo.ru/books/99917

° [[unoga, JI. 1. MaTtemartuka : yueoHoe nocobue / JI.W. IlIunosa, A.E.
[[unoB. — Mocksa : UH®PA-M, 2020. — 238 c. — (Cpeagnee npodeccuoHalbHOE
obpazoBanue). — ISBN 978-5-16-014561-7. — TekcT : AleKTpOHHBIN. — Pexkum
noctyna: 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

IMPOBCACHUSA TPAKTUUCCKUX 3aHATUM )

1abopaTopHBIX  padoT,

VHJABUAYAIBHBIX 33JIaHUM, IPOEKTOB, UCCIIEAOBAHUN.

TECTUPOBAHMS,

a TaKXKC BBIIIOJHCHUA O6yanOH_[I/IMI/ICH

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

Kox u HamMeHOBaHHe IL1anupyemMble pe3yJabTaThl 0CBOCHHS AU CHHILUIHHDI

(popmupyembIx

KOMIICTCHII UK O6ue JucuMIIMHAPHbIE (IIPeIMeTHbIE)
OK 01. BwiGupats | B uacTu TpyJI0BOro BOCITHTAHHMSL: -BIIaJIETh METO/IAMH J0KA3aTeNbCTB, ATOPUTMAMH PEIICHHUS
CIIOCOOBI pEllleHys 3a71ad | - TOTOBHOCTb K TPY/y, OCO3HAHHME I[EHHOCTH MAcTepCTBA, | 3aJad; yMeHHe (hOpMyJIHpOBATh ONpe/eNeHNs, aKCHOMBI U
npodecCHOHANBHOI Tpynomooue; TeOpeMbl, IPUMEHATH HX, TIPOBOIUTH JIOKA3aTeTbHbIE
JeSITeIbHOCTH - WHTEpeC K Ppa3IMYHBIM cdepaM NpodecCHOHANBHONH | paccyKJIeHHs B XOJI€ PEIIeHHs 3a/1a4;
HpI/IMeHI/ITeJIbHO K JCATCIbHOCTH, - yMeTB OHepI/IpOBaTB IIOHATUAMM:. CTCIICHDb 4YHCJIa, JIOl"apI/I(i)M

Ppa3JINYHbIM KOHTCKCTaM

OBnaneHue YHHUBEPCAIbHBIMU y4eOHbIMU
[T03HABATEIHHBIMH JEHCTBUSIMU:

a) 0a30BBIC JJOTHYCCKUEC JCHCTBUS:

- CaMOCTOSITENIBHO (POPMYJIHPOBATh MW aKTyaTU3UPOBATH
npo0eMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIA NMPHU3HAK WM OCHOBAHUS
JUTSL CpaBHEHUS, KJIacCU(pUKAIMKI U 0000IICHUS;

- ONPEeNeNsATh IEeNH AeATENbHOCTH, 3aaBaTh NapaMeTphl U
KPUTEPUU UX TOCTHKCHHUS;

- BBIBISTH 3aKOHOMEPHOCTH H
paccMaTpuBaEMBbIX SBICHUSX;

- BHOCHTH KOPPEKTHBHI B JI€ATEIHHOCTH, OIICHUBATH
COOTBETCTBHE pE3YJIbTATOB IICJSIM, OIICHWBATh PHUCKH

IMpOTUBOPEYHA B

qyurciia; YMCHHUE BBINIOJIHATD BBIYHUCIICHUC 3HAYECHUH U
npeoOpa3oBaHus BRIPAKEHUN CO CTENICHSIMH U JIorapupmMamu,
npeoOpa3oBaHus APOOHO-PAITMIOHATBHBIX BRIPAKEHHI,

- YMETb ONEPUPOBATH IMOHATUSIMHU: PALIMOHAIIBHEIE,
UppalroHaIbHbIC, TOKAa3aTeNbHbIC, CTENICHHBIE,
JorapuMUYECKHe, TPUTOHOMETPHUYECKUE YPABHEHHS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETb ONEPUPOBATH MOHATUAMHU: (DYHKIIMS, HETIPEPBHIBHAS
(dyHKLUS, TPOU3BO/IHAS, IEPBOOOPA3HAs, ONPEACTICHHBIN
HUHTETpall; YMETh HAXOAUTh IIPOU3BO/JHBIC 3JICMCHTAPHBIX
(bYHKIHI, HCTIONB3YSI CIIPABOYHBIE MaTepPHAIbl, HCCICIOBATh B
MPOCTEHIIHX CITydasx pyHKIUU HAa MOHOTOHHOCTb, HAXO/IUTh
HaWOOJIbIINE ¥ HANMCHBIINE 3HAUCHHS (DYHKIHH; CTPOHUTH
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IMOCJIEACTBUH IEITEILHOCTH;
- pa3BUBaTh KpPEaTHMBHOE MBIIUICHUE TMPH PEIICHHH
KU3HEHHBIX MPOOIeM
0) 6a30BBIC UCCIIEIOBATEILCKHIE NCHCTBHS:
- BJIAJCTh HABBIKAMH Y4E€OHO-HCCIICIOBATEILCKON H
MPOEKTHON  NEATENbHOCTH, HABBIKAMH  Pa3perICHHS
npoOmnem;
- BBUIBJIATh  NPUYUHHO-CJIICACTBEHHBIC  CBSI3U U
aKTyaJIM3MpOBaTh 3ajady, BBLIBHIaTh THUIOTE3y €e
peLICHHs], HAXOIUTh AapPryMEHThI JUIsl JIOKa3aTelbCTBA
CBOUX YTBEp)KICHHIA, 3a/JaBaTh IapaMeTPbl M KPUTCPHH
peLICHHS;
- AQHAJIU3UPOBATh TOJYYCHHBIC B XOJE PELICHUS 3allauu
pe3yJIbTaThl, KPUTUYCCKU OIICHUBATH MX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHECHUE B HOBBIX YCIIOBHSIX;
-- yYMETh TICPEHOCHUTh 3HAaHUS B IIO3HABATEIBHYIO U
MPAKTHUYECKYIO 00J1aCTH KU3HEACIATCILHOCTH;
- YMETh MHTETPUPOBATh 3HAHWS U3 PAa3HBIX MPEIMETHBIX
obJacreii;
- BBIIBUraTh HOBBIC WJCH, MpEIiaraTb OPUTHHAJIBHBIC
MOJIXO/IbI U PEIICHUS;
U CHoCOOHOCTh WX HCIIOJb30BaHUSI B IO3HABATEIBHONH U
COLIMAJIBHON IIPAKTUKE

rpaduKy MHOTOYJICHOB C UCIIOJIb30BAaHUEM alllapara
MaTeMaTHYeCKOT0 aHaJn3a; IPUMEHSTh IPOU3BOAHYIO IPU
pellleHnH 3a7a4 Ha IBUKEHHE; PeIlaTh MPaKTUKO-
OPHEHTUPOBAHHBIE 337]a4d HA HAUOOJIBIINE U HAUMEHBIITHNE
3HA4YEHUs], HA HAXOXK/IEHHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMETb OIIEpUPOBATH MOHATUSIMH: PALMOHATbHAS (QYHKIIHS,
nokaszatesbHast QyHKIUS, CTENIeHHAs! (PYHKIUS,
aorapudmuyeckas GyHKIUs, TPHTOHOMETpUYEeCKHe QyHKIINH,
oOpaTHble PYHKIUU; YMEHHUE CTPOUTH IPa(UKN U3yUSHHBIX
(yHKIM, NCTIONTB30BaTh TpapUKU PU U3YUYEHUH MPOIIECCOB U
3aBUCHMOCTEH, IPH PEIIeHUH 3a/1a4 U3 APYTUX YIeOHBIX
NPEeIMETOB U 3a]1a4 U3 PeaIbHOM KU3HU; BBIpAXKaTh (hOpMyJiaMu
3aBHUCHUMOCTH MEXIY BEITMUYMHAMH;

- YMETh pelIaTh TEKCTOBBIE 3a/1a4l Pa3HBIX TUIIOB (B TOM YHCIIE
Ha MPOLEHTHI, JOJIH U YaCTH, Ha JIBIKEHHE, paboTy, CTOUMOCTh
TOBApOB U YCIIyT, HAJIOTH, 33141 U3 O0JIACTH yTIPaBICHHS
JUYHBIMH U CEeMEHHBIMU (PUHAHCAMU); COCTABIIATH BBIPAKEHHS,
YpaBHEHHUsI, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBUIO 3a/1a4H,
HCCIIEIOBATh MOJYYSHHOE PEUICHNE U OLICHUBATh
MIPaBIONIO0I00HOCTh PE3yIbTATOB,;

- YMETh ONEPUPOBATH MOHITHAMHU: CpeIHee apu(hMETHIECKOE,
MeraHa, Hanbobllee 1 HauMeHbIIee 3HAYCHHS, Pa3Max,
JCTIEPCHs, CTAaHIaPTHOE OTKJIOHEHHE YHCIIOBOTO HA00pa; yMETh
W3BJIEKATh, MHTEPIIPETUPOBATH MHPOPMAIIHIO, IPEICTABICHHYIO
B Tabiuuax, Ha [uarpammax, rpaukax, OTpaxkarolryo CBOicTBa
peanbHbIX MPOLECCOB U SBICHUN; MPEICTABIATh HH(OPMALIUIO C
MOMOUIbIO TAOIHIl U AUATPAMM; UCCIIE0BATh CTATUCTUYECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM IrpapUueCcKuX METOI0B U
JJIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH MOHATHAMH: CITYYAWHBIN OIBIT U
CIIy4aifHOE COOBITHE, BEPOATHOCTH CIIYYaifHOTO COOBITHS;
YMEHHUE BBIYUCIIATH BEPOSITHOCTh C UCTIOJIb30BAaHHEM
rpadMueCcKuX METOIOB; MPUMEHATh (POPMYJIIBI CIIOKEHUS U
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YMHOXKECHHS BEPOSATHOCTEH, KOMOMHATOPHBIE (PaKThI U (POPMYJIIBI
MIPH PEIICHUH 3a/a4; OLIEHUBATh BEPOSATHOCTHU PEabHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4YalHbIMU BEJIMUYMHAMH; YMEHUE
MIPUBOJIUTH MIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCET B
MIPUPOIHBIX M OOILIIECTBEHHBIX SIBICHUSX;

- YMETb OIIEPUPOBATH MOHATUSAMH: TOUYKA, NPSIMast, TNIOCKOCTb,
MIPOCTPAHCTBO, ABYTPAHHBIN yrojl, CKPEIIUBAIOIIUECS MTPSIMBIE,
MapajieIbHOCTh U NEPICHIUKYIIPHOCTD PSMBIX U
TUIOCKOCTEMH, YToJl MEXKIY MPSIMBIMHU, YTOJ MEXKAY IPSIMOM 1
TUIOCKOCTBIO, YTOJI MEXAY TNIOCKOCTSAMHU, PACCTOSIHUE OT TOUKH
JI0 TUIOCKOCTH, PACCTOSTHUE MEXKAY PSIMBIMH, PACCTOSTHHE
MEX]Ty TIOCKOCTSIMHU; YMEHHUE HCTIOIb30BaTh MPH PEIICHUN
3a/1a4 U3y4eHHbIE (PaKThl U TEOPEMBI TNIAHUMETPUH; YMEHUE
OLIEHMBAThH Pa3Mepbl 0OBEKTOB OKPY’KAIOIIETO MHPAa;

- YMETb OIIEPUPOBATH MOHATUSIMH: MHOTOIPAaHHUK, CEUCHHE
MHOTOTpaHHHKA, KyO, Mmapajuienenune, npusma, nupamMmusia,
¢urypa v moBepXHOCTh BpaIICHUs, LWINH/P, KOHYC, 1Iap,
cdepa, cedeHus: PUrypbl BpaIIeHUs, INIOCKOCTh, KACAIOIIAsICS
cdepsl, HUINHIPA, KOHYCA, IUIOUIA/(b TOBEPXHOCTH MTUPAMH/IBI,
MIPU3MBI, KOHYCa, IWINH/PA, TUIOaab chepsl, 00beM Kyoa,
MIPSIMOYTOJIBHOTO TTapalieNienuIe 1, MUPaMUIbl, IPU3MBI,
HWIMHIPA, KOHYCAa, apa; yMEeHHe H300pakaTh MHOTOTPaHHUKHU
Y TIOBEPXHOCTH BPAIIICHUS, UX CEYCHUS OT PYKH, C TIOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHHUE
pacno3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NpaBUIbHBIE MHOTOTPDAHHUKHY;

- YMETh ONEPUPOBATH MOHATUAMHU: JTBUKEHHUE B IPOCTPAHCTRBE,
1o100HbIE (PUTYPBI B IPOCTPAHCTBE; UCIOJIB30BaTh OTHOLLICHHUE
ioIaiel NOBEpXHOCTEN U 00BEMOB MOJAOOHBIX (HUTYD MTPH
pelIeHny 3a71a4;

- YMETh BBIYHUCIISATH TEOMETPUIECKIE BETUIHHBI (JIJTMHA, YTOII,
I0MIa/1b, 00BEM, TIIOMIAIh TOBEPXHOCTH ), UCTIOB3Y I
M3y4eHHbIE POPMYIIBI U METOJIBI;
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- YMETh ONIEPUPOBATH MOHATUSAMU: NIPAMOYTOJIbHAS CUCTEMa
KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE MPOU3BEICHHE, YTOJI MEXKY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHCIIO; HAXOJUTh C
MOMOIIBIO U3YyYSHHBIX (POPMYII KOOPIMHATHI CEPEMHBI OTPE3Ka,
pPacCTOSIHUE MEXKIY ABYMsI TOUKAMHU;

- YMETh BBIOMPATh NOAXOASIINN U3yUYEHHBIA METO IS
peleHus 3aJa9u, paclo3HaBaTh MaTeMaTH4eckue (haKThl 1
MaTeMaTHYECKUE MOJIENI B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHUE IPUBOAUTH MPUMEPHI
MaTeMaTHUYECKUX OTKPBITUH POCCUNUCKON U MUPOBOM
MaTeMaTUYeCKON HayKH.

- YMETb ONEPUPOBATH MOHATUSIMU: ONIPeIeSIEHUE, aKkCuoma,
TeopeMa, CIEeACTBHUE, CBOWCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCHIIbHBIE OPMYJIMPOBKHU; YMEHHE (HOPMYITHPOBATH
o0paTHOE Y MPOTUBOMNOI0KHOE YTBEPKJIEHUE, TPUBOIUTH
MPUMEPBI U KOHTPIIPUMEPHI, UCIIOIb30BATH METO]T
MaTeMaTHYeCKON UHIYKIUH; IPOBOAUTH JOKA3aTEIbHbIE
paccyAeHus IPU PEILICHUH 3a/1a4, OLEHUBATh JJOTUYECKYIO
MPaBUIILHOCTh PACCYXKACHUIA;

- YMETb ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, MTOJMHOKECTBO,
onepalny HaJl MHOKECTBAMH; YMEHHUE UCIOJIb30BaTh
TEOPETHUKO-MHOXECTBEHHBIN anmnapar Jyisi ONKMCaHUs PEaTbHBIX
MPOIIECCOB U SBJICHUM NP PEILICHUH 33]1a4, B TOM YUCJIE U3
JIPYTUX Y4eOHBIX IPEIMETOB;

- YMETh ONEPUPOBATh MOHIATUAMU: I'pad, CBA3HBIN rpad, 1epeBo,
LUK, Tpad Ha IUIOCKOCTH; YMEHHE 33]1aBaTh U ONUCHIBAThH
rpadbl pa3TUYHBIMH CIIOCOOaMU; HCIIOIb30BaTh Ipadbl MPU
peLIEHUN 3a1a4;

- YMETh CBOOOTHO OTIEpHUPOBATH TIOHATUSIMU: COYETAHNE,
MEPECTAaHOBKA, YMCIIO COYETAHHM, YNCIIO TEPECTAHOBOK; OMHOM
HeroTona; ymeHne npuMeHaTh KOMOMHATOPHBIE (PAKTHI U
pacCy X ACHHUs Ul peLIeHUs 3a/1a4;
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-yMETb OIIEpUPOBATh MOHITUAMU: HATYpaJIbHOE YUCIIO, LIEJI0e
YHCJI0, OCTATOK 110 MOJYJI0, PallMOHAJIBHOE YUCIIO,
UppalMOHaIbHOE YUCI0, MHOXKECTBA HATYPAIbHbIX, LIETbIX,
palMOHAIBHBIX, IEHCTBUTEIIFHBIX YHCEN, YMEHUE HCIIOIB30BATh
MIPU3HAKU JAETMMOCTH, HAMMEHBIINHA OOIINI IeNUTENh U
HaMMeHbIIee o0Iee KpaTHOe, aNropuT™ EBKIna pu pereHnu
3aJa4; 3HAKOMCTBO C Pa3IMYHBIMH MMO3UIIMOHHBIMUA CHCTEMaMH
CUHCIICHUS;

- YMETb CBOOOJIHO ONEPUPOBATh NOHATUSAMMU: CTENIEHb C LEJIBIM
HI0Ka3aTeseM, KOPeHb HaTypalbHOM CTENIEHH, CTENEHb C
palMOHATbHBIM [TOKA3aTeIeM, CTEIICHb C IeHCTBUTEIIbHBIM
(BemIeCTBEHHBIM) ITOKa3aTeNIeM, JJorapu(dM YUCIia, CHHYC,
KOCHHYC U TaHT'€HC IIPOU3BOJILHOTIO YUCIIA;

- YMETb OIEPUPOBATH MOHATUSIMHE: TOKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUIA
Y HEPaBEHCTB, PAaBHOCWIILHOCTh YPaBHEHHIA, HEPABEHCTB U
CHCTEM, pallMOHAbHbIC, UPPALMOHAIbHBIE, IIOKA3aTeIbHBIE,
CTETIeHHBIE, JTorapu(pMUIECKUe, TPUTOHOMETPUIECKHE
ypaBHEHHs, HEPABEHCTBA U CUCTEMbI; YMEHHE peliaTh
YPaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PA3TUYHBIX
MIPUEMOB; pelaTh ypaBHEHNUS, HEPABEHCTBA U CHCTEMBI C
rapaMeTpoM; IPUMEHSATh YPABHEHUsI, HEPABEHCTBA, MX CUCTEMBbI
JUISL PELIeHUs] MaTeMaTHYEeCKUX 3a]1a4 U 3a/1a4 U3 Pa3IHIHbIX
o0acTeil HAyKH U peaqbHOH KU3HH,

-yMeTb CBOOOJIHO ONEPUPOBATH MOHATUAMU: I'paduK QyHKLIUH,
oOpatHas QyHKUUS, KOMIIO3ULUS (PYHKIMHA, TUHEHHAas QyHKIMS,
KBajipaTHuHas GYHKIMS, CTENeHHAs (PyHKLUS C LeTbIM
nokasareseM, TPUrOHOMeTpUUYecKkre (PyHKIUU, 0OpaTHbIE
TPUTOHOMETPUYECKHE (PYHKIUH, TIOKA3aTeNbHAs U
aorapudmuyeckas (yHKINU; yMEHHE CTPOUTH rpaduku
(yHKINH, BBIMOIHATH TPeoOpa3zoBaHus TpapuKoB GyHKIHII,
YMEHHUE UCIIOIBb30BaTh Tpaduku QYHKINH TS N3yUeHHS
MIPOIIECCOB M 3aBUCHUMOCTEH MPH PEIICHHUH 3aa4 U3 IPYTUX
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y4eOHBIX MPEAMETOB U U3 pEabHOM JKU3HU; BHIPAXKATh
(hopMysiaMy 3aBUCHUMOCTH MEX1y BEIIMYMHAMU;

yMEHHE CBOOOIHO ONEPUPOBATH MOHATHIMH: YETHOCTh
(YHKINH, IEPUOTUIHOCTD (DYHKIIUHU, OTPAHUIEHHOCTh
(YHKITMH, MOHOTOHHOCTH (DYHKIIHH, SKCTpeMyM (DyHKIINH,
HauOoJIbIIIee M HANMEHBIIICE 3HAUYCHHS (PYHKIINN Ha
MIPOMEKYTKE; yMEHHUE MTPOBOJUTH UCCIIETOBaHNUE (DYHKIIUH;
YMEHHE UCIIOIh30BaTh CBOMCTBA U rpaduku GyHKIUH IS
peleHust ypaBHEHHM, HEPaBEHCTB U 3aJa4 C apamMeTpamu;
M300pakaTh Ha KOOPJIWHATHOHN TUIOCKOCTH MHOKECTBA PEIICHUN
yYpaBHEHUH, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOTHO ONIEpUPOBATH OHATUSIMHU:
II0CJIEIOBATEIILHOCTD, apu(MeTHUecKas IPOrpeccus,
reoMeTpHuecKas mporpeccus, 0ECKOHEYHO yObIBArOIIAs
reoMeTpHUeCKas MPOrpeccus; yMEHHe 3a1aBaTh
MOCJIeI0BATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
hopmyr;

- YMETb OIEPUPOBATH MOHATUSIMH: HEMPEPHIBHOCTH (DYHKIINH,
aCHMIITOTHI Tpaduka QyHKIMH, TIepBasi U BTOPast IPOU3BOIHAS
(YyHKINHU, TEOMETPUUECKUH U PU3UUECKUI CMBICI TPOU3BOJIHOM,
nepBooOpasHasi, ONpeIeTICHHbIN HHTErpal, yMEHUE HAXOIUTh
acUMNTOTHI Tpaduka GyHKIINN; YMEHUE BBIYUCIIATH
MIPOM3BOIHBIE CYMMBI, POU3BEICHNUS, YaCTHOTO W KOMITO3HIIUN
(GyHKIM, HAXOAUTh YpaBHEHHE KacaTeIbHOM K TpaduKy
dhyHKIMMY;

YMEHHE UCIOJIb30BaTh MPOU3BOIHYIO JIJIsl HCCIIEI0BAHUS
(GYHKUUH, U1 HAXOXKACHUS HAWTYYIIETO PELICHUS B
MPUKJIAIHBIX, B TOM YUCJIE COLIMAIbHO-IPKOHOMUYECKHUX U
(uznyecKux 3a1avax, Ajs ONpee’eHnus CKOPOCTH U YyCKOPEHMUS;
HaXOJHTh IJIOMIANA U 00BEMBI GUTYP C TIOMOIIBIO HHTETPAJIa;
MIPUBOIUTH MPUMEPHI MATEMATHIECKOTO MOJISITMPOBAHUS C
oMonibio T PepeHITNATEHBIX YPaBHEHHIA;

- YMETb OIIEpUPOBATh MOHATUSIMH: KOMIUIEKCHOE YHUCIIO,
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COIPSIKEHHbIE KOMIIEKCHBIE YHUCIIa, MOJLYJIb U apIyMEHT
KOMIIIEKCHOT'O 4nciia, popMa 3alucu KOMILIEKCHBIX YUCell
(reomeTpuyeckasi, TPMrOHOMETpUYECKas U aidredpandeckas);
YMETb POU3BOANTEH apU(PMETHIECKHE IEHCTBHS C
KOMIUIEKCHBIMH YHCIIAMH; TIPUBOIUTH ITPUMEPHI HCIOIH30BAHUS
KOMIUIEKCHBIX YHCET;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATHIMHU: CPEIHEE
apupmeTHIecKoe, MenaHa, HauboJIbIIee U HANMEHBIIIEe
3Ha4YeHus, pa3Max, JUCIePCHsl, CTAaHAAPTHOE OTKJIOHEHHE IS
OIMCAaHMS YHCIIOBBIX JaHHBIX; YMEHHE UCCIIe10BATh
CTaTUCTUYECKHE JaHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpauyecKux METOIOB M AIEKTPOHHBIX CPEICTB; rpadudecKu
UCCIIeI0BaTh COBMECTHbIE HAOIIOIEHHS C IOMOIIBIO THarpaMM
paccenBaHMs U IMHEHHOW PETPecCHu;

- YMETh HAXOJUTh BEPOSTHOCTU COOBITHI C UCIOJIH30BAHUEM
rpadMueCcKuX METOAOB; MPUMEHSTH JUISl PELICHHs 3a1a4
(hOpMyJIBI CIIOKEHHS U YMHOKEHUS BEPOATHOCTEH, (hopMyITy
MIOJTHOHM BEpOATHOCTH, (hopMyiy bepHyim, KOMOMHATOPHEIE
(bakThl 1 HOPMYIIBI; OLIEHHBATH BEPOSITHOCTU PEAIbHBIX
COOBITHI; yMEHHE ONIEPUPOBATH MOHATHAMU: ClTy4yaiiHas
BEJINYMHA, paclpe/ielIeHue BEpOSTHOCTEN, MaTEeMaTHIECKOe
OKUJAHKE, AUCIIEPCHS] U CTAaHIAPTHOE OTKJIOHEHUE CITy4aliHOU
BEJIMYMHBI, (QYHKIIUU PACTIPEIEICHUS U TUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIFHOTO M HOPMAJILHOTO
pacrpeieNeHuil; yMEHUe UCIO0Ib30BATh CBOMCTBA N3yUEHHBIX
pacnpeieNeHui U1 pelIeHus 3a/1a4; 3HaKOMCTBO C IIOHATHAMU:
3aKOH OOJIBIINX YHMCEN, METO/bI BHIOOPOUHBIX UCCIIEOBAaHUM;
YMEHHE MPUBOJUTH PUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX
4KCcel B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh CBOOOIHO ONEPUPOBATH NOHATHIMHU: TOUKA, IpsSMasi,
IUIOCKOCTB, TPOCTPAHCTBO, OTPE3OK, JIyd, INIOCKUN YTOJI,
JBYTPAHHBIH yTOJI, TPEXTPaHHBIA yTOJI, epeceKaroImuecs,
napajuiesIbHbIe M CKPEIUBAIOIINECS IPSIMBbIE, TapaJUIeIbHOCTD U
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NEPpHOCHAUKYJIAPHOCTD MPAMBIX U HHOCKOCTeﬁ, YIoJI MCXOY
MPSIMBIMH, YTOJI MEXAY MPSIMOM U IJIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTAMM,; YMCHUE UCIIOJIb30BAaTh IIPU PCUHICHUHA 3aJa4
n3ydeHHbIe (PAKTHI U TEOPEMBI INITAHUMETPUH; YMEHUE
OLIEHUBATh Pa3Mepbl 0OBEKTOB B OKPY’KAIOIIEM MHpPE; YMEHUE
OTIEPUPOBATH MOHITUSAMHI: MHOTOTPAHHHK, CEYCHHUE
MHOTOTPaHHHKA, TIPAaBUIIbHBI MHOTOTPaHHUK, NIPH3Ma,
nupamuaa, GUrypa u moBEpXHOCTh BPAILICHUS, IWIHHIP, KOHYC,
map, cepa, pa3BepTka MOBEPXHOCTH, CEUECHHS KOHYCa
WJIMHAPA, TTapaJuiebHbIe OCH WM OCHOBAHUIO, CEUSHHUE 1apa,
IIOCKOCTB, Kacaromiascs chepsl, IUINHIPA, KOHyCa; yMEHHE
CTPOUTH CEYEHHE MHOTOTPaHHUKA, N300pakaTb MHOTOTPAHHUKH,
(Gurypsl U NOBEpXHOCTH BPALIEHHUS, UX CEUCHUS, B TOM YHCIIE C
MIOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHHE NPUMEHSATH CBOHCTBA
reOMEeTPHUUECKUX (QUTYpP, CAMOCTOATENHEHO (HOPMYITUPOBATH
OTIpeIeNIEHUsI U3y4aeMbIX (DUTYD, BBIABUTATh THIIOTE3HI O
CBOWCTBaxX ¥ MPHU3HAKAX T€OMETPUIECKUX (HUTYyp, 0OOCHOBHIBATH
WM OTIPOBEPTraTh UX; yMEHHUE MPOBOIUTH KIIACCU(DUKAIIUIO
¢Guryp no pazaMyHbIM MPU3HAKAM, BHIITOIHATH HEOOXOIUMbBIE
JOIOJIHUTEJIIbHBIC TIOCTPOCHUAA,

- YMETb CBOOOJIHO ONEPUPOBATH MOHATHIMU: IUIONIAAb (QUTYPHI,
00BeM QUTyphl, BETUYMHA YTJIa, PACCTOSTHUE OT TOYKH 10
IUIOCKOCTH, pACCTOSTHUE MEXIY IPSIMBIMU, PACCTOSTHUE MEXKAY
IUIOCKOCTSIMH, TUTOIIAb CEephbl, TUIONIAb TOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCa, IIMIMHIPA, 00beM Ky0a,
MPSIMOYTOJIBHOTO MapaieNieuIeaa, TUPaMH/Ibl, TIPH3MBI,
IWIMHAPA, KOHYCa, Iapa; YMEHUE HaXOAUTh OTHOIICHUE
00BEMOB MMOI00HBIX (UTYD;

- YMETh CBOOOIHO ONEPUPOBATH MOHSATHIMU: JABHKCHHUE,
napasuieNIbHbIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, TIOBOPOT, MPeoOpa3oBaHue Mo100us, TOJ00HBIC
(buTypHI; yMEHHE paclio3HaBaTh paBHBIC U TIOJJO0HBIC (DUTYPHI, B
TOM YHCJI€ B IPUPOJIE, HICKYCCTBE, APXUTEKTYPE; YMEHHE
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HCII0JIb30BaTh T€OMETPUUECKUE OTHOLICHHS, HAXOAUTh
TreOMETPUUYECKUE BEIMYUHBI (JUTMHA, YTOJI, IUOMAAb, 00BEM)
MIPH PEIICHUH 3aa4 U3 APYTUX Y4eOHBIX IPEIMETOB U U3
pEaNbHOM JKHU3HU;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS
CUCTEMA KOOPAHMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI
BEKTOpPa, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA HAa YHUCIIO,
pasiokeHue BeKTopa 1o 0a3ucy, CKalsipHOE MTPOU3BEICHUE,
BEKTOPHOE MPOU3BEACHUE, YTOJI MEKIY BEKTOPAMHU; YMEHHE
MCII0JIb30BaTh BEKTOPHBIM U KOOPAUHATHBINA METOJ AJIs pELICHUS
reOMETPUUECKHUX 3aa4 U 337a4 JIPyTUX yU4eOHBIX PEeIMETOB;
ONepUpOBaTh MOHATUSMU: MaTpula 2x2 U 3x3, onpeaenuTellb
MaTpPHULbl, FEOMETPUYECKUI CMBICII ONIPEACIIUTENS;

- YMETh MOJIEJIUPOBATh PeajbHbIE CUTYAL[MH Ha S3bIKE
MaTeMaTHKH; COCTaBIISITh BbIPAYKEHUSI, yPaBHEHNUs, HEPABEHCTBA
Y UX CUCTEMBI 10 YCIOBHIO 33Ja4H, UCCIIEI0BATh MOCTPOCHHbIE
MOJIETIU C UCIIOJIB30BAaHUEM alllapara anreopsl,
HMHTEPIPETUPOBATD MOJIyYEHHBINH PE3YyJIbTaT; CTPOUTH
MaTeMaTHYECKHUE MOJIENIH C TIOMOILBIO TEOMETPUUECKUX MOHATHHA
Y BEJIMYMH, pellaTh CBA3aHHbIE C HUMU IIPAKTUYECKUE 33/1a4H;
COCTaBJISITh BEPOSITHOCTHYIO MOZEIIb U HHTEPIPETUPOBATH
MIOJIyYEHHBIH Pe3yJIbTaT; PEIIaTh IPUKIIAIHbBIE 3a1a4U
CPEICTBAMHU MATEMAaTUYECKOI0 aHAJIN3a, B TOM YHCIIE
COLMAJIEHO-?)KOHOMHUYECKOTO U (PU3NUECKOTO XapaKTepa;

- YMEHHUE BbIOMpaTh MOAXOAALIMI METOH AJS PEelleHUs 3aJauu;
MIOHUMaHUE 3HAYMMOCTH MaTEMAaTUKU B U3YUEHUU IPUPOAHBIX U
OOIIECTBEHHBIX MPOLECCOB U SBJICHUH; YMEHHUE pacro3HaBaTh
MpOSIBJIEHUE 3aKOHOB MATEMAaTHKH B HCKYCCTBE, YMEHHUE
MPUBOAUTH IPUMEPHI MATEMAaTHUECKUX OTKPBITHA POCCUHCKON U
MHPOBOM MATEMATUYECKOU HAYKH
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OK 02. OcymiecTBasiTh
TIOUCK, aHAJIH3 U
UHTEPIPETALIUIO
nHpOpMAITUH,
HEOOXOIMMON 1A
BBITIOJTHEHHS 33189
npodeccHoHaNbHON
AESTeIbHOCTH

B 00nactu ieHHOCTH HAyYHOTO MTO3HAHUA:

- ¢(hOpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO
COBPEMEHHOMY YPOBHIO Pa3BHTHS HayKH U OOIIECTBCHHOW
IOPakTHKH,  OCHOBAaHHOTO  HAa  JUAJIOre  KyJbTyp,
CIIOCOOCTBYIOILIETO ~ OCO3HAHUIO  CBOEr0  MecTa B
HOJUKYJIBTYPHOM MUPE;

- OCO3HaHME LIEHHOCTH HAYYHOH JESITeIbHOCTH, TOTOBHOCTh
OCYLIECTBIIATH ~ NPOEKTHYHd U MCCIIEA0BATENIBCKYIO
NeATeIbHOCTh HMHANBUAYAJIbHO U B TPYIIIIE.
OBnanenue YHUBEPCAIbHBIMU
MO3HABATEIbHBIMH AEHCTBUSIMU:

B) paboTta ¢ HHpOpMaIIHE:

- BIAJeTh HABBIKAMH IOJIYYeHHS HHPOpPMAIMU U3
MCTOYHHMKOB Pa3HbIX TUIIOB, CAMOCTOSITEIEHO OCYIIECTBIIATh
MOUCK, AaHalIM3, CUCTEMATU3AlMI0 U HMHTEPIPETALHIO
uH(popMaLnK Pa3TUYHbIX BUIOB U (OPM MPEACTaBICHNUS;

- Cco3JaBaTh TEKCThl B PAa3IMYHBIX (hopMarax C y4eTOM
Ha3Ha4eHUs] HHPOPMAIMU U LENEBON ayIUTOPUH, BHIOUpas
ONTUMAJIbHYIO (OPMY MPEJCTABICHHS U BU3yaTH3aLlUH;

- OLICHMBATh JOCTOBEPHOCTH, JISTUTHMHOCTH MH(OPMAIIHH,
€e COOTBETCTBHE IPABOBHIM M MOPAIbHO-ITHYECKHM
HOpMawm;

- WCIOJNB30BaTh  cpeicTBa  WHPOPMANMOHHBIX |
KOMMYHHUKaIIMOHHBIX TEXHOJIOTUH B peuIeHuH
KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U OpPraHU3alMOHHbIX
3a7a4 ¢ cOONOAEHHEM TpeOOBaHUI APrOHOMUKHU, TEXHUKU
0e30macHOCTH, TMTHEHBI, PecypcocOepeskeHns], MPAaBOBIX U
3TUYECKUX HOPM, HOPM MH(OPMALMOHHOM 06€301MacHOCTH;

y4eOHBIMU

- YMETb OINEpHUpPOBATh MOHATHUSAMH: palMOHAJIbHAsA (QYHKIHA,
MoKa3aTesbHast byHKIMS, CTEIEHHas byHKIHS,
norapudmuyeckass (QyHKIUS, TPUTOHOMETpUYECKHE (yHKIIHUH,
oOpaTHble (QYHKIIMW; yMEHHE CTPOUTHh TIpaHUKH H3YICHHBIX
(yHKUIUH, UCTIONB30BaTh TpaQUKH NPU W3YYEHUH MPOIECCOB U
3aBUCUMOCTEH, NpU PEHICHWH 3aJad M3 JPYTux Yy4eOHBIX
MIPEMETOB U 33a4 U3 PeajbHOM JKU3HU; BhIpaXkaTh (opMyIaMu
3aBHCUMOCTH MEX]y BeJIHYHMHAMHU;

- YMETh ONEepPUPOBATH MOHATHUSAMH: TOXIIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHNE, HEPABEHCTBO, CUCTEMA ypaBHEHUH
U HEpaBEHCTB, PaBHOCWIBHOCTh YpPaBHEHMH, HEPaBEHCTB U
CHCTEM, pallMOHaJbHbIE, HUPPALMOHAIbHbIE, II0Ka3aTEJIbHBIE,
CTETICHHBIE, Jgorapudmudeckue, TPUTOHOMETPUYECKHE
ypaBHEHHUs, HEPAaBEHCTBA U CHCTEMBI; YMETh PellaTh ypaBHEHUS,
HEPaBEHCTBA W CHCTEMBI C IOMOIIBIO PA3JIMYHBIX TPHUEMOB;
pelaTh ypaBHEHHs, HEPAaBEHCTBA M CUCTEMBI C MapaMEeTPOM;
MPUMEHSTh YPaBHEHUsI, HEPABEHCTBA, UX CHCTEMBI JJISl PELICHUS
MaTeMaTUYeCKUX 3a7a4 U 33/1a4 U3 Pa3IHuHbIX 00nacTeil HayKu
Y peasIbHOM YKU3HU;

- yMeThb CBOOOJHO OMNEPHUPOBATH TOHATHUSMHU: JIBIKEHHE,
napajyieNIbHbli  TIEpEeHOC, CHUMMETpPHs Ha IUIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3zoBaHue Moaoous, moao0HbIe
(Gurypsl; yMeTh pacro3HaBaTh PaBHbBIE U MOAOOHBIE (QUTYpPHI, B
TOM 4HCI€ B TPHPOJE, HCKYCCTBE, AapXUTEKTYpe; YMEThb
WCIONb30BaTh ~ I'€OMETPUYECKHE  OTHOUICHMsS,  HAXOAMTh
reOMETPUYECKUE BEIUYUHBI (JUIMHA, YToJl, IUIOWAaAb, OOBEM)
MpU pEelIeHUH 3aJa4 M3 JAPYTruX Y4eOHBIX NPEIMETOB U U3
peabHOM KU3HU

- BIAJCTh HABBIKAMM  pACHO3HAaBaHUs U 3alIUTHI
nHpOpMaLMH, THPOPMALMOHHON 0€30aCHOCTH JINYHOCTH
OK 03. IInanupoBats 1 B o0macti 1yXOBHO-HPABCTBEHHOTO BOCTIMTAHHMS: - yMeTb  ONEpHpOBaTh  MOHATHAMM:  palMOHAJIBHBIE,
peaan30BbIBaTh -c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUsSI, STHUYECKOTO | HPpaLlUOHAIbHBIE, HOKa3aTeJIbHBIE, CTEIICHHBIE,
COOCTBEHHOE HIOBE/ICHMUS; norapuMUYECKUe,  TPUTOHOMETPUYECKUE  YPaBHEHUS U
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npodecCuoHaAIbLHOE U
JIUYHOCTHOE Pa3BUTHE

- CIOCOOHOCTH OIICHUBATh CHUTYallUI® W
OCO3HAaHHbIE pEIICHMS, OPHUECHTHPYACh Ha
HPaBCTBCHHBIC HOPMBI U LICHHOCTH,

- OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOHYMBOTO
Oymymero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSAM U (WJIH)
JIpYyTUM 4JI€HaM CEeMbH, CO3JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHATHA IEHHOCTEH CEeMEHHON JKU3HH B
COOTBETCTBHUU C TPAAUIIMAMHU HapoaoB Poccuu;

OBJ'Ia)leHI/Ie YHUBEPCAJIBHBIMU PETYJIIATUBHBIMUA HeﬁCTBHHMH:
a) caMOOpTaHMU3aIH:

- CaMOCTOSITENIBHO  OCYLIECTBIISITH  I[TO3HABATEIbHYIO
JCATCIBbHOCTD, BBIABJIATH HpO6HeMI)I, CTaBHUThH u
¢dopmMynHupoBaTh COOCTBEHHBIE 33Ja4ll B 0Opa30BaTEIbHOM
JeSITeTbHOCTU M KU3HEHHBIX CUTYAIHSIX;

- CaMOCTOSITEJIBHO COCTABIISITh IUIAH pPEIICHUS NpOOIEeMBI C
YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U TIPEeANIOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

croco6cTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBIICHUIO ITUPOKOI
SPYAMIIMY B Pa3HBIX 007ACTAX 3HAHUI, TIOCTOSHHO MOBBIIIATH
CBOM 00pa3zoBaTeIbHbIN U KYJIbTYPHBIH YPOBEHb;

0) CAaMOKOHTPOJIB!

HCIIOJIb30BAaTh IPUCMbI pe(bHeKCI/II/I AJis1 OUCHKU CUTyaluu,
BBIOOPA BEPHOTO PELICHHUS;

- yMeThb OICHHMBAaTh PUCKHM W CBOCBPEMEHHO IPHHUMATH
pELIeHNs 110 UX CHIYKEHHIO;

MPUHUMATh
MOpaIbHO-

HEPABEHCTBA, UX CUCTEMBI;

- YMCTb OIICPHUPOBATH IMOHATUAMH. MHOI'OIPpAaHHUK, CCUYCHHC
MHOTOTpaHHMKa, KyO, Napajulejenurne], MNpu3Ma, MUpaMuia,
¢urypa W TOBEPXHOCTh BpAICHUS, LWIMHIP, KOHYC, Imap,
chepa, cedeHus (GuUTypsl BpaIICHHS, IIOCKOCTh, KacCaroMIasiCs
cdepsl, IIMHAPA, KOHYCa, TUIONIAh TOBSPXHOCTH MUPAMHIBI,
NpU3Mbl, KOHyca, HWIMHIpPA, Iuomans cepsl, o0beM Kyoa,
HPSMOYTOJBHOTO — Mapajvlefienunea, MUPaMHIbl, [PU3MBI,
IWINHIPA, KOHYCa, [apa; YMEHHE H300pakaTh MHOTOTPaHHHUKH
1 MOBEPXHOCTHU BpALlICHHA, UX CCUCHHA OT PYKHU, C IOMOIILIO
YEPTEXKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB; YMETh
pacro3HaBaTh ~ CHMMETPHIO B INPOCTPAHCTBE;  YMETh
pacrno3HaBaTh NPaBUWIbHBIC MHOI'OI'PAHHUKH,

- YMEThb OIEPUPOBATH IMOHATHSIMHU: HPSMOYTOJBHAs CHCTEMa
KOOPJMHAT, KOOPIMHATHI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE TIPOU3BEJICHHE, YO MEXAy BEKTOpaMH, CyMMa
BCKTOPOB, TPOW3BEJCHHE BEKTOpa HA 4YKCJIO; HAXOIUTh C
MOMOIIBIO M3YYSHHBIX (POPMYJT KOOPAUHATBI CEPEIMHBI OTPE3Ka,
paccTosTHUE MEXIy ABYMSI TOYKaMU

OK 04. PaGorats B TOTOBHOCTb K  CaMOpPa3BUTUIO, CAMOCTOSITEIBHOCTH U | - YMEThb OIEPUPOBATH IOHATUSAMH: CIy4allHBIH ONBIT U
KOJUIEKTHBE U KOMaHJIE, | CaMOOIPEIEIICHUIO; ciydaifHoe cOOBITHE, BEPOSITHOCTh CIyYalHOTO COOBITHS; YMETh
3pPEeKTHBHO -OBJIa/ICHHE HaBBIKAMHU y4eOHO-HCCIIEI0BATENIbCKOM, | BEIYUCIATh BEPOSITHOCTH C  HCIOJB30BAaHMEM TIpapHUUecKHX
B3aMMOJEIICTBOBATH C MIPOEKTHOHN U COLMAILHOMN JIeATEbHOCTH; METOJIOB; TPUMEHATH (QOPMYJIBI CIOXKEHUS W YMHOXCHHUS
KOJUJIETaMH, OgBnanenune YHHUBEPCATbHBIMU KOMMYHHKATHBHBIMHU | BEPOSATHOCTEH, KOMOWHATOpHBIE (aKkTbl U (OPMYJIBl TPH
PYKOBOJCTBOM, JNEHCTBUSIMHU: pelIeHNH 3aJa4; OLIEHMBATH BEPOSITHOCTH PEATbHBIX COOBITHH;
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KIIMCHTaMU

0) cCOBMECTHasI IeATCILHOCTD:

- MOHUMAaTh M HCIOJIB30BaTh NPEUMYIIECTBA KOMAHAHOW U
WHIUBUYTBHON PabOTHI;

- MIPUHUMATH enu COBMECTHOM JIeTeITLHOCTH,
OpraHU30BBIBATH M KOOPJAMHUPOBATH JICUCTBUS TI0 €€
JOCTVKEHHIO: COCTABJATh IUIaH JCHCTBHM, pacOpencisTh
POJIM C YYETOM MHCHHI YYaCTHHUKOB OOCYXKIATh PEe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPIMHUPOBAaTH M BBIMIOJHATH pabOTy B YCIOBUAX
peanbHOro, BUPTYaJIbHOTO u KOMOMHHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYILECTBJIATh [O3UTUBHOE CTPATETHUYECKOE IOBEJEHUE B
pa3IMYHBIX ~ CUTyalUsX, TMPOSBIATH  TBOPYECTBO U
BOOOpakeHne, ObITh MHUITUATHBHBIM.

3HaKOMCTBO CO CIIy4aifHbIMH BEJIMYMHAMH; YMEHUE NPHUBOAUTH
IIPUMEPBI TPOSIBICHUS 3aKOHA OOJIBLIMX YUCENl B MPUPOIHBIX U
OOILIECTBEHHBIX SBJICHUSX;

- YMETb CBOOOJIHO ONEpUPOBATH MOHATUSMHU: CTEHEHb C LIEJIbIM
MOKa3aTeJeM, KOPEHb HaTypalbHOIl CTENEeHH, CTENeHb C
palMOHAIBHBIM IOKa3aTeleM, CTEHNeHb C AEeHCTBUTEIbHBIM
(BeLIECTBEHHBIM) IIOKa3aTeleM, JorapupM 4YHcCiIa, CHHYC,
KOCHHYC M TAaHT'€HC [IPOU3BOJIHOTO YHCIIA;

- yMeTb CBOOOJIHO ONEpPHUPOBaTh MOHATUAMU: Ipaduk QyHKIMH,
oOpatHast pyHKIHs, KOMIIO3UIMs QyHKIMH, InHeHas QyHKUus,

KBaJpaTHUuyHas (QYHKUWS, CTeNeHHas (QYHKIUS C  LeIbIM
IOKa3aTeneM, TPUTOHOMETpUYEeCKHe (YHKLUUH, OOpaTHbIE
TPUTOHOMETPUUECKUE ¢byHKLUY, nokasaresbHas u

norapumMudeckas QyHKIMH, YMETh CTPOUTD Ipaduku GyHKINH,
BBITIOJTHATH MPeoOpa3oBaHust rpauKoB (PyHKIIHIA;

- YMETh HCIOJb30BaTh TpapuKu QYHKIUA U1 HM3Y4YEeHUS
MPOIIECCOB M 3aBUCHMOCTEH TPU DPEUICHWH 3a7ad M3 APYTHX
y4eOHBIX TPEIMETOB M W3 pealbHOW IKM3HM; BBIPAXaTh
(dhopMynIaMu 3aBUCIMOCTH MEXKIY BEIMUUHAMH;

- CBOOOIHO ONEpPHUPOBATh MOHATHUSAMH: YETHOCTh (DYHKIHH,
NepUOANYHOCTh  (YHKIUH,  OTPAaHMYCHHOCTh  (YHKIHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (YHKIIMH, HauOoJblIee U
HavMeHbIIee 3Ha4YeHHs (QYHKIMA Ha MPOMEXYTKE; YMETh
MPOBOJINTH UCCIIEOBaHHE (PYHKINY;

- yMeThb HCIIOIb30BaTh CBOWCTBA M Tpaduku (GyHKIUH IS
pelIeHus] ypaBHEHHUH, HEpaBeHCTB W 3aJady C IapaMeTpamu;
n300pakaTh Ha KOOPIMHATHOM MIOCKOCTH MHOXECTBA PEICHUI
ypaBHEHHH, HEPAaBEHCTB U X CUCTEM

OK 05. OcyecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIMIO Ha
rOCyIapCTBEHHOM SI3bIKE
Poccuiickoil enepanyn

B o0macty 3cTeTHYEeCKOr0 BOCIIMTAHHS:

- 3CTETUYECKOE OTHOIIIEHHE K MUPY, BKIIFOYasi SCTETUKY ObITa,
HAay4yHOr0 M TEXHMYECKOr0 TBOPYECTBA, CHOpTa, Tpylda H
OOIIIECTBEHHBIX OTHOIICHHIT;

- CHOCOOHOCTh BOCIIPHHHMMATh Pa3lIMYHbIC BUJbI HCKYCCTBA,

- YMeTh ONEepUpPOBATh MOHATHAMHU: CpelrHee apu(METHUECKOE,

MeJuaHa, HauOOJNbIIee W HAWMMEHbBIEE 3HAYCHHS, pa3Max,
JWCTIEpCHs, CTAaHIApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMEHHE  W3BJEKaTh,  WHTEPHPETHPOBATH  HH(POPMAIHUIO,

MIPEJICTABICHHYI0 B TaONMWIlaX, Ha Jauarpammax, rpadukax,
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C YU4ETOM 0COOEHHOCTEH
COLIMAIILHOTO U
KyJIbTYPHOI'O KOHTEKCTa

TPaUIUU U TBOPUYECTBO CBOETO U APYTHX HAPOJIOB, OIIYIAThH
SMOIIMOHAJIEHOE BO3/ICHCTBHE UCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYUMOCTH JUISl JIMYHOCTH M 0OIIecTBa
OTEUYECTBEHHOIO W MHPOBOTO HCKYCCTBA, OSTHHUYECKHX
KyJbTYPHBIX TPAIAUIMI U HAPOJAHOTO TBOPUECTBA;

- TOTOBHOCTH K CAMOBBIPQKEHHUIO B Pa3HBIX BHJIaX UCKYCCTBA,
CTpPEMJICHHE MPOSIBIISATH KAYECTBA TBOPUESCKOM TUYHOCTH;
OsnageHue YHUBEPCATbHBIMH KOMMYHHUKATUBHBIMHU
IEUCTBUSIMU:

a) obmieHwue:

- OCYIICCTBIISITH KOMMYHHMKAIIUN BO BCEX cepax KU3HU;

- pacrio3HaBaTh HEBEpOAJLHBIE CPE/ICTBA OOIICHHUS, TOHUMATh
3HaY€HHE COIMAJILHBIX 3HAKOB, PaClO3HABaTh MPEIMTOCHUIKH
KOH(MJIMKTHBIX CHTYaIlMid U CMATYaTh KOH(DIUKTHI,

- Pa3BepHYTO U JIOTUYHO M3Jaratb CBOI TOYKY 3PEHHS C
HCIIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB

OTPaKaIOLyI0 CBOMCTBA pEaJbHBIX IMPOLECCOB M SIBICHUII;
MPECTaBIsATh HHPOPMAILIUIO C TMOMOIIbIO TAOJIUIl U AUATPAMM;
WCCIIEIOBaTh CTAaTUCTUYECKHE JaHHbIe, B TOM YHCIE C
MIPUMEHEHNEM IpaUIecKUX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

- YMETh ONEpUpPOBaTh MOHATUSAMU: TOYKA, NpPsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, ABYTPAHHBIM YIoJj, CKPEIIUBAIOLIUECS IpPSIMBIE,
NapajuleIbHOCTh M NEPHEHAMKYJISPHOCTb  HPSAMBIX U
IUIOCKOCTEH, yroa MeXAy MHpsIMBbIMHU, YTojl MEXIy NpsAMOM H
IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKHU
JI0 TJIOCKOCTH, PACCTOSHUE MEXIy TMPSMBIMH, PACCTOSHHE
MEXy TUIOCKOCTSMU;

- YMETb HCIIOJIb30BaTh MPH PEUICHUH 3a/1a4 U3YUYCHHBIE (PaKThl U
TEOpEMBbI TUIAHUMETPHH; YMEHHE OICHUBATh pa3Mepbl 00BEKTOB
OKpYKaroIlero Mupa

OK.09. Ucnoap3oBaTh
WH(POPMAITMOHHBIC
TEXHOJIOTHH B
npodeccnoHaIbHON
JEATETBHOCTH

B 00nacTi eHHOCTH HAYYHOTO MMO3HAHUS:

- ¢(hOpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHON
MPAKTUKK,  OCHOBAHHOTO  HAa  JHAJIOTEe  KYJIBTYD,
CHOCOOCTBYIOIIETO  OCO3HAHMIO ~ CBOErO0  MecTa B
MOJINKYJIBTYPHOM MUPE;

- OCO3HaHWE [IEHHOCTH HAyYHOU JESITeTbHOCTH, TOTOBHOCTh
OCYHIECTBISITh ~ MPOEKTHYID M HCCIEIOBATEIbCKYIO
JeSTeNIbHOCTh MHANBHUYaJIbHO U B TPYTIIIE.
OBnanenue YHUBEPCaIbHBIMU
MO3HaBaTeJIbHBIMH JCHCTBUAMU:

B) pabota ¢ uHpoOpMaIHei:

- BIQJETh HaBBIKAMH TONydeHUs wuHpopmammu U3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATh
MOWCK, aHajin3, CHCTEMAaTH3allii0 W HWHTEPIPETaIUIo
MH(GOPMALIUH Pa3INIHBIX BUIOB U (POPM NPE/ICTABICHHS;

- CO3/1aBaTh TEKCThl B PA3IMYHBIX (opMaTax c ydeToMm

y4eOHBIMU

- yMETh OIEpPUPOBaTh MOHATHAMH: palMOHaNbHas (yHKUuS,
MOKa3aTeIbHas byHKIMA, CTEICHHAs byHKIM,
agorapupmuyeckas (QyHKIMSA, TPUTOHOMETPHUUECKHE (DYHKIHH,
oOpaTHble (DYHKIMM; yMEHHE CTPOUTh TIpaUKU H3YUEHHBIX
(GyHKUMH, UCTIONIB30BaTh TpapUKH MPU U3YYEHUH IPOIECCOB U
3aBUCHUMOCTEH, NpU pEHIeHWH 3a4ad M3 JPYyrux ydeOHbIX
MIPEMETOB U 33a4 U3 peajbHOM KU3HU; BBIpaXaTh (opMyIaMu
3aBUCUMOCTH MEX]ly BEJIMUMHAMU;

- YMETh OIEPUPOBATH MOHITUSAMHU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHHUH
U HEPAaBEHCTB, PAaBHOCWIBHOCTb YPAaBHEHWH, HEPABEHCTB U
CHCTEM, pallMOHAJbHbIE, HUPPALUOHAIbHbIE, II0Ka3aTENIbHBIE,
CTETICHHBIE, jorapudmMudeckue, TPUTOHOMETPUYECKHE
YpaBHEHHUs, HEPABEHCTBA U CHCTEMBI; YMETh PElIaTh ypaBHEHNS,
HEpaBEHCTBA W CHCTEMBI C IOMOIIBIO PA3IUYHBIX HPUEMOB;
pelaTh YpaBHEHHUS, HEPABEHCTBA U CHCTEMBI C IapaMeTpoM;
IPUMEHATh YPAaBHEHUs], HEPABEHCTBA, UX CUCTEMBI JUIsl pELICHUS
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HazHa4YeHHs] MHPOpPMALIMK U LEIEBON ayUTOPUH, BHIOUpPAs
ONTUMAJIbHYIO (POPMY MpEACTABICHUS U BU3YyaIH3al1H;

- OLICHMBATh JOCTOBEPHOCTb, JETUTUMHOCTh MH(OpMaluu,
€€ COOTBETCTBHE IIPABOBBIM M MOPAJIbHO-3TUYECKHM

HOpMaM;
- HUCHONB30BaTh  CpPeACTBA  MHPOPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B pelieHun

KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpTraHU3AI[MOHHBIX
3aja4 ¢ coOJtoJieHneM TpeOOBaHUI HPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTUEHBI, PecypcocOepekeH s, IPaBOBbIX U
ATUYECKHUX HOPM, HOPM UH(POPMAIIMOHHON O€301MacHOCTH;
- BIAJeTh HABBIKAMH  PACIO3HABaHUS W 3aIUTHI
nHbopMauu, HHOOPMALIMOHHON 0€30MaCHOCTH JIMYHOCTH

MaTeMaTUYECKUX 3aja4 U 3a/1a4 U3 Pa3IHuHbIX 001acTeil HayKu
U pealibHOU KU3HU;

- yMeThb CBOOOJHO ONEPUPOBATH TMOHATUSIMH: JBIKCHHE,
napajyielbHbli  TIEPEeHOC, CHUMMETpPHs Ha IUIOCKOCTH W B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHue MOI00Us, TOI00HBIC
(Gurypsl; yMeTh pacrlio3HaBaTh paBHBIC U MOJOOHBIC (DUTYPHI, B
TOM 4HCJIE€ B TPHPOJE, HCKYCCTBE, AapXUTEKTYpe; YMETb
UCTONB30BaTh ~ TEOMETPHYECKHE  OTHOLICHHS,  HAaXOJHUTb
reOMETPUUYECKUE BEIWYUHBI (IJIMHA, YTOJ, IUIOMAAb, OOBEM)
IpU PEUICHWU 3a/a4 U3 JPYruX Yy4YeOHBIX NPEAMETOB U W3
peanbHON KU3HU

[IK 2.1. BeimonusTh
perjlaMeHTHBIE paOOThI
M0 TEXHHUYECKOMY
00CITyKUBaHHIO U
PEMOHTY MOABEMHO-
TPAHCHOPTHBIX,
CTPOUTEIIBHBIX,
JIOPOKHBIX MAIIHH U
o0opymoBaHUs B
COOTBETCTBHH C
TpeOOBaHUSMU
TEXHOJIOTHUECKUX
MIPOLIECCOB.

B yvactu Tpy10BOrO BOCIIMTAHUSA:

- TOTOBHOCTH K TpPyAY, OCO3HaHUE IICHHOCTH
TPYIONMOOUsl, - HHTEpEC K pa3NIuyHbIM cdepam
npopeCCUOHAIBHONU  JESTEIHLHOCTH, CBSI3aHHBIM  C
MAaTEMaTUKOMN U €€ NPUII0KEHUSAMH,

-YyMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp OyIyIIeH
npodeccun u peann30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIC TIJIAHBI,

-TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTH4YeCKOMY
00pa3oBaHWI0 W CaMOOOPA30BAHHMIO HA MPOTSHKCHUH
BCeM KU3HHU,

-TOTOBHOCTh K AaKTHBHOMY YYacTHIO B PEIICHUH

MPAKTUYECKUX 3a7a4 MaTeMaTU4ECKON
HAMpaBJIE€HHOCTH;
OBnanenue YHHUBEpCAIbHBIMHU y4eOHBIMU

MI03HABATEJILHBIMU JIEHCTBUSMU:

a) 6a30BbIe UCCIIEOBATENILCKUE ICHCTBHS:

- HCIOJb30BaTh BOIPOCHI KakK MCCIENOBATENbCKUI
MHCTPYMEHT TMO3HaHHs, (HOopMyIupoBaTh BOIPOCHI,

- CBOOOJHO ONEPHPOBATH TOHIATHAMHU: PpalMOHAIBHOE
YuCyio, OeCKOHEYHas TMepuoAndYecKkass IpoOb, TMPOIEHTHI,
UPPalMOHAJIBHOE YHUCIO, MHOXECTBA pPALMOHAIBHBIX U
JICUCTBUTENIbHBIX YHCEN, MOIYJb JIEUCTBUTEIIBHOTO YHCIA;
OPUMEHATh APOOU W TPOUEHTHI JJS PEIIeHUs MPUKIATHBIX
3a7a4 M3 PA3JIUYHBIX OTpacield 3HAHWN W peajJbHOW JKHU3HU;
IIPUMEHSATH MpUOTIHKEHHBIE BBIYMCIICHUS, IpaBUIIa
OKpYTJICHUS, MPUKUJIKY U OLIEHKY pe3yJibTaTa BBIYUCICHUM;
CBOOOMHO OMEpUPOBATH TMOHITHEM: CTENEHb C IEeNbIM
TOKa3aTeeM, HCIOIb30BaTh MOAXOAANIYI0 (GopMy 3amucu
JIEWCTBUTEIIbHBIX YUCEN JJIS PEMICHUS NMPAKTUYECKUX 3a7a4 U
MPEACTaBICHUS JAHHBIX; CBOOOJIHO OMEPUPOBATH MOHSATHEM:
apudmeTHuecKuii KOpeHb HATypallbHOW CTENEeHH; CBOOOIHO
ONEpUpOBaTh MOHATHEM: CTEIEHb C  PalMOHAJIbHBIM
MoKasaresaeM; CBOOOAHO ONEPUPOBATh MOHATUSAMU: JTOTApUPM
Yucia, JACCITUYHBIC W HATypajbHbIE JorapudMbl; CBOOOIHO
ONEpUPOBaTh MOHATHUSIMHU: CHHYC, KOCHUHYC, TaHICHC,
KOTaHI'€HC YMCJIIOBOTO apryMeHTa; ONEPUPOBATh MOHATHUIMU:
APKCUHYC, apKKOCUHYC M apKTAHT€HC YHCJIOBOT0 apryMEHTa;
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¢bukcupyromue IIPOTUBOpEYHE, npobiiemy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OPMHUPOBAThH
THIIOTE3Y, ApIYMEHTUPOBATh CBOIO IMO3UIUIO, MHEHHE;
- IpPOBOJUTH CaMOCTOSTENIBHO  CIUIAHMPOBAHHBIN
SKCIIEPUMEHT, HCCIIEIOBAaHUE IO  YCTAaHOBJIEHUIO
0CcOOEHHOCTEM MaTeMaTH4ecKoro oOBEKTa, SBIICHUS,
mporecca,  BBISBICHHUIO  3aBHCUMOCTEH  MEXKIy
00BEKTaMU, SIBICHUSIMHU, IIPOLIECCaAMH;

- CaMOCTOATENBHO (opMynupoBaTh OOOOIICHUS W
BBIBOIbI 110 Pe3yJIbTaTaM MPOBEAEHHOr0 HAOIIOIEHUS,
HCCIIEIOBaHMUS, OLIEHUBATh JOCTOBEPHOCTH
MIOJIyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB M 0000LICHUH;

- [IPOTrHO3UPOBaTh BO3MOYKHOE pa3BUTHUE Ipoliecca, a
TaKXKe BBIJBUTATh MPEINOJIOKEHNUS O €ro pa3BUTHH B
HOBBIX yCJIOBHSX;

0) COBMECTHasl AEATENbHOCTD:

- TOHMMaTh W  HWCIOJIb30BaTh  IMPEUMYIIECTBA
KOMAaHJTHOW U MHAMBUIYaTbHON pabOThI PH peIIeHUH
y4eOHBIX 3a/1a4, MPUHAMATh 1€ COBMECTHOH
NesITeIbHOCTH, IUTaHUPOBATh OpraHu3aIIIo
COBMECTHON paboThl, pachpenenarb BuAbl padoT,
JIOTOBAapUBAThCS, OOCYXKIaTh MPOLECC U PEe3yNbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

- yyacTBOBaTh B TpYNIOBBIX (opMax pabOThI
(obcyxaenusi, 0OMEH MHEHUH, «MO3TOBbIE IUTYPMbDY U
WHBIE), BBINOJHATH CBOIO  4YacTh  paboTBl |
KOOPJMHUPOBATh CBOM JIEHCTBHS C APYTUMH WICHAMH
KOMaH/JIbl, OLIEHMBAaTh KAadyeCTBO CBOEro BKJIaJa B
o0IIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Osnanenue YHUBEPCAIbHBIMH
JNEUCTBHAMMU:

PETyJISITUBHBIMU

- cBOOO/IHO OTIEPUPOBATh MOHATUSAMH: HaTYypaJIbHOE U 1IEJI0e
YHUCIO, MHOXECTBAa HATypalbHbIX W  II€JBIX  YHUCel,
WCIIONBb30BaTh MPHU3HAKK ACIUMOCTH uenbix uyucen, HOJ|
1 HOK HaTypanbHbIX 4Mcen AJs pelleHus 3a/1ad, IPUMEHSTh
anroput™ EBKiIMAa; CcBOOOJHO ONEpUPOBATH IOHATHEM
ocTaTka IO MOAYJIO, 3alMChIBaTh HATypaJlbHblE YHUCIA B
Pa3IUYHBIX IO3ULHUOHHBIX CHCTEMax CYMCIEHHS; CBOOOIHO
OIIEpUPOBATH MOHATUAMU: KOMIIJIEKCHOE YUCIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMILJIEKCHBIE YMCIIa B
areOpandeckoi ¥ TPUrOHOMETPUUECKO (popme, BBIOIHATD
apudmeTHyecKkue Omeparuu ¢ HUMH W HU300pakatb Ha
KOOPJAMHATHOM IJIOCKOCTH;

- cBOOOJHO  OINEpPUPOBATH
CTEpEOMETPUM TIPU  PELIECHUU
MaTeMaTHYeCKUX  PACCYKICHUH;  NPHUMEHATH
CTEpEOMETpPUU U  CHEICTBUS U3 HHUX TMPU  PELICHUU
FeOMETPUUECKUX  3ajay; KiIaccu(UUUPOBATh  B3aUMHOE
pacroyio’)keHre TMpsMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO ONEPHUPOBATH MOHATHIMMU, CBSI3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJY MPSAMBIMU B THPOCTPAHCTBE, MEXKIY
IpsIMOM U TJIOCKOCTHIO; CBOOOHO ONEPHPOBATH MOHATHIMH,
CBSI3aHHBIMH C MHOTOTpaHHHUKaMH; CBOOOJHO pacro3HaBaTh
OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpU3Ma, NHpaMHJa,
MPSIMOYTOJIBHBIN TMapaienenumnesa, Ky0); kiaccupuuupoBarh
MHOTOTPaHHHUKH, BBIOMpas OCHOBaHHS JUIs KJIacCH(UKaINU;
CBOOOJHO ONEPUPOBATh MOHATHSIMH, CBA3aHHBIMHU C CEUYEHUEM
MHOTOTPaHHUKOB IUIOCKOCTBIO; BBIMOJIHATH MapajieIbHOE,
LEHTPAJIbHOE U OPTOrOHAIbHOE MPOEKTUpOBaHME (uryp Ha
IUIOCKOCTB, BBIMOJHATh M300paskeHUs] QUTYp Ha IIOCKOCTH;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB Pa3IMYHBIMM METOAAMH,
BBINOJHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PUCYHKOB

OCHOBHBIMH
3aaad n

IIOHATHUAMU
IMPOBEACHNU
AKCHOMBI
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B) CaMOOpTraHU3aIINs;
- COCTaBJIATH IUIaH, AJITOPUTM PEIICHUS 3a/1a4H,
- BBIOMpaTh CMOCOO peIIeHUs C y4ETOM HMEIOUINXCS
pPeCcypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
- aQpryMEHTHPOBATh U KOPPEKTHPOBATH BApHAHTHI PEILICHHUN C
y4€TOM HOBOM HH(DOpMAaIHK.

IPOCTBIX OOBEMHBIX (UIyp: BHI CBEpXy, COOKY, CHH3Y;
BBIUMCIATh  IUIOINAAM  TOBEPXHOCTEM  MHOTOTPaHHUKOB
(mpu3ma, nupaMpja), TEOMETPUUYECKUX Tl C IPUMEHEHUEM
¢opmys; cBOOOIHO ONEpUPOBATH MOHATUSAMH: CUMMETPUS B
IIPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb CUMMETPUH, LEHTP,
OCb U IJIOCKOCTh CUMMETPHH (PUTYPBI; CBOOOHO OIIEPUPOBATH
HOHSITUSMH, COOTBETCTBYIOILIMMHU BEKTOpPaM U KOOpJAHWHATaM B
IPOCTPAHCTBE; BBIOJIHATH JEHCTBUS HAJ BEKTOPAMH; pellaTh
3a/la4yd Ha J0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HaXO0’KJCHUE T€OMETPUUYECKUX BEIMYUH, IPUMEHSS U3BECTHBIE
METO/Ibl [IPU PEIICHUH MaTEeMAaTUYECKUX 3a/1a4 MOBBIIIEHHOTO
U BBICOKOTO YPOBHS CIJIO)KHOCTH; IHpPHUMEHSTh MpocTeiInne
IPOrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBl IIpM  PEIIEHHH  CTEPEOMETPUYECKHX  3a/ad;
W3BJIEKATD, npeoOpa3oBbiBaTh U HUHTEPIPETHPOBATH
UHPOPMALIMI0O O  TPOCTPAHCTBEHHBIX  I'€OMETPUUYECKUX
¢urypax, MNpeACTABIEHHYI0 Ha YEpTekKax U PHUCYHKaX;
IPUMEHATDH MOJTYYEHHBIE 3HAHNS HA NMPAKTUKE: CPAaBHUBATh U
aHAJIM3UPOBATh peajbHbIE CUTYallUH, IPUMEHSITHh W3yUYCHHbIE
NOHATHA B IIpollecCE€ IIOMCKA PpEUIEHHs MaTeMaTH4eCKH
chopMyITUpPOBAaHHON MPOOJIEMBbI, MOJEIHPOBATH pEATbHBIC
CUTyallul Ha S3bIKE T'€OMETPUH, HCCIEN0BaTh MOCTPOCHHbIE
MOJIETM C UCIOJB30BaHUEM TE€OMETPUYECKUX MOHITHH U
TEopeM, ammapara ajireOpbl, pemaTh NPaKTHUYECKUE 3a/auH,
CBSI3aHHBIE C HAXOXKJECHHUEM I'€OMETPUUYECKUX BETUYHMH; UMETh
MPEJCTaBICHU 00 OCHOBHBIX J3Talax pa3BUTHA TE€OMETPUU
KaK COCTaBHOM yacTH (pyHIaMeHTa pa3BUTHUS TEXHOJIOTUH;

- CBOOOJHO ONEpUPOBATH MOHATUAMHU, CBSI3aHHBIMH C

HWIMHAPUYECKOH, KOHUYECKOU u chepuyeckoin
MOBEPXHOCTSAMH, OOBSICHAITH COCO0BI
MOJIy4EHHUS;01IEpUPOBATh MOHATUSAMH, CBA3aHHBIMU C TEJIaMHU
BpalICHUS: LAJTUHIPOM, KOHYCOM, cepoii u
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[IapoM;paclio3HaBaTh Tejda BpamleHus (UWIMHAP, KOHYC,
chepa W map) M OOBACHATH CIOCOOBI TIOJIYYCHHS TEi
BPAILICHUS;KIaCCU(UIIMPOBATh  B3aUMHOE  PaCIIOIOKEHUE
chepbl U IUIOCKOCTH;BBIYUCIATH BEIMYUHBI DJIEMEHTOB
MHOTOTPaHHUKOB M Tl BpalleHHsA, OObEMBI W IJIOLIA]U
MOBEPXHOCTEH  MHOTOTPAaHHUKOB WM Tl  BpalleHUS,
FCOMETPUUYECKUX TeI C NpUMEHEHHEM (HOpPMYJI;CBOOOIHO
OTIEpUPOBATH MOHSATUSAMH, CBSI3AHHBIMUA C KOMOMHAIIMSIMH TEJ
BpAIICHNUS ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B
chepy u omnucaHHblii OkoJo cdepbl, cdepa, BOUCAHHAs B
MHOTOTPAaHHMK ~ WJIA ~ TEJIO  BPALICHHUS;,  BBIYHCIATH
COOTHOILIEHUS ~ MEXIy IUIOMAASIMH  TOBEPXHOCTEH |
o0bEMamMM MOJIOOHBIX TeJ; N300pakaTh U3ydaeMble (QUIYpBHI,
BBINOJIHATH (BBIHOCHBIE) IUIOCKME YEpTEeXKHM U3 PHUCYHKOB
MpOCThIX OOBEMHBIX (GUTYp: BHUJ CBEpXy, COOKY, CHHU3Y,

CTPOMTH ceueHus TEN BpAILCHUS; U3BJICKATh,
UHTEPNPETUPOBaTh U NpeoOpa3oBbIBaTh HH(MOPMALIUIO O
IPOCTPAHCTBEHHBIX reOMEeTPUUECKUX ¢durypax,

IPEICTABICHHYI0 Ha YepTeXax M PUCYHKAX; CBOOOIHO
OIIEpUPOBATh MOHATHEM BEKTOP B IPOCTPAHCTBE; BBIIOIHATH
ONepalMy HaJ BEKTOPaMH; 33J1aBaTh IUIOCKOCTh YPAaBHEHHEM
B JIEKAPTOBOW CHCTEME KOOPJWHAT; PEllaTh N'€OMETPUUYECKUE
3aJladyd Ha BBIYUCIIEHHWE VYIJOB MEXIy MNPSIMBIMH U
IUIOCKOCTSIMH, BBIUHCJIEHME PpACCTOSHUM OT TOYKH JI0
IJIOCKOCTH, B  IL€JIOM, HAa NIPUMEHEHHWE BEKTOPHO-
KOODAMHATHOIO  METOJa TpU  PEHIEHWH;  CBOOOIHO
OIEpUPOBATh MOHITHSIMH, CBSI3aHHBIMU C JBHKEHHEM B
MIPOCTPAHCTBE, 3HAaTb CBOWCTBA JIBUKEHWI; BBIIOJIHATH
M300paK€HUs MHOTOTPAaHHUKOM U Tell BpALICHHUS IpH

napajuiebHOM  TEPEeHOCEe,  LEHTPaJIbHOM  CHMMETPHH,
3€pPKAJIbHOM CHUMMETPHUH, MPU TMOBOPOTE BOKPYT IMPSMOH,
peoOpa3oBaHus noxoous; CTPOUTH CEUYEeHUS
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MHOTOTPAaHHUKOB M TeJl BpPALLEHUS: CEUEHHUS LMIMHApA
(mapayuleIbHO M NEPHEHAUKYJISAPHO OCH), CEYEHMs KOHyca
(mapanienbHOE OCHOBAHMIO M MPOXOJSLIEE YEPE3 BEPUIMHY),
CEUEHUs L1apa; UCIIOJIB30BATh METOMBI IIOCTPOCHUS CEYECHHMN:
METOJI CJIEA0B, METOJl BHYTPEHHEIO MPOEKTUPOBAHUS, METOJ
IIEPEHOCA CEKYLIEH IUIOCKOCTH; JOKa3blBaThb '€OMETPUUYECKHE
YTBEP)KICHHS, NPUMEHSITh TE€OMETpHUYECKHe (HAKThl st
pElIEHUsT CTEPEOMETPUYECKUX  3aJad, MPEAIOJIArarolnux
HECKOJIbKO IIarOB pEIICHMsI, €CIU YCJIOBUS IMPUMEHEHMS
3aJaHbl B SBHOM M HeABHOH ¢opme; pemiate 3agadyd Ha
JI0Ka3aTeJIbCTBO MATEMAaTUYECKUX OTHOIIEHUN U HaXO0XKJECHUE
FEOMETPUUYECKUX  BEIMYMH; IPUMEHATH  NPOTrPAMMHBIE
CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPU
peleHnn CTEPEOMETPUYECKUX 3az1ay; IPUMEHSTD
MOJIyYEHHbIE ~ 3HAHUS  HA  [paKTUKE:  CpPaBHUBATh,
aHAJIN3MPOBATh U OLICHUBATh PEAJIHBIE CUTYyallH, IPUMEHSTh
W3Yy4YEeHHbIE MOHATHUS, TEOPEMBI, CBOMCTBA B MPOIECCE MOKCKA
peleHus MaTeMaTH4ecKd C(HOpMYIMPOBAHHOW MpPOOIEMBI,
MOJIETUPOBATh pPEaJbHbIE CUTYallUd Ha S3bIKE TE€OMETpUH,
UCCIIEZIOBATh IIOCTPOCHHBIE MOJEIN C MCIOJIb30BAHUEM
TF€OMETPUUYECKUX TOHATUM M TEOopeM, ammapaTra aiareopsl,
pelmars NpakTUYECKUE 3aJaud, CBSI3aHHBIE C HAXO0XKJIECHUEM
F€OMETPUUYECKUX BEIMYMH; HMETh IMpeJICTaBiIeHHUs 00
OCHOBHBIX 3TallaXx pa3BUTHS F€OMETPUM KaK COCTAaBHOM YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.
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