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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O NPEAMETA
«MATEMATHUKA»

1.1. O6n1acTb npuMeHeHUs1 padoyveil MPOrpaMmbl

Pabouass mporpamMma y4deOHOro MpeaMeTa SBISETCS YacTbi0 OCHOBHOMU
npodeccruonanbHO 00pa30BaTEILHON MPOTPAMMEI.

1.2. Mecro yuyeOHOro mpeamMera B CTPYKType 00pa3oBaTe/bHOI
MPOrpaMMblI

VYyeOuniii mpeameT «MaTemMaThka» OTHOCUTCS K MNPO(UIBHBIM y4eOHBIM
npeaMeTaM  001eoOpa3oBaTeIbHOW  MOJATOTOBKH.  YYeOHBIA  mpeaMer
«Marematukay u3ydaercs Ha yriyOJIEHHOM ypOBHE.

Ocoboe 3HaueHWe Yy4yeOHBIM NpeaMET HuMeeT Mpu (OPMUPOBAHUU U
pa3BUTHN OOUINX U NPOPECCUOHATBHBIX KOMIIETEHIUI:

OK 01. BeiOupatp cmocoObl pemieHuss 3agad  npodeccrnoHaIbHOMI
JEATEIbHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM

OK 02. Hcnonb3oBaThb COBpPEMEHHBIE CpPEJICTBAa IOMCKA, aHalu3a MU
MHTEpHpeTalud HHGOpMAMU U HH(POPMALIMOHHBIE TEXHOJIOTUU ISl BHIITOJTHEHUS
3aJa4 Mpo(ecCruoHaIbHOM 1eATEeNbHOCTH.

OK 03. [TmanupoBath U peaqn3oBbIBaTh COOCTBEHHOE POHECCHOHATHFHOE U
JUYHOCTHOE pa3BUTHE, MPEeANPUHUMATENTBCKYIO NEeSTENbHOCTD B
npodeccuoHanbHOM cdepe, UCIOIB30BaTh 3HAHUA 10 (PUHAHCOBOM IrPaMOTHOCTH B
Pa3UYHbBIX )KM3HEHHBIX CUTYyaIUsX.

OK 04. DddexkTnBHO B3auMOACHCTBOBaTh M pabOTaTh B KOJUICKTHBE M
KOMaH/I€e.

OK 05. OcymiecTBisTh YCTHYI0O W THCHBMEHHYIO KOMMYHHKAITUIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit Deneparii ¢ y4eToM OCOOEHHOCTEM
COLIMAJIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

IIK 5.1. KonTponupoBath TeKylHre napameTpbl U (PaKTHUECKUE MMOKA3ATENH
paboThl CHUCTEM aBTOMAaTH3allUd B COOTBETCTBUU C TPEOOBAHMSIMU HOPMATHBHO-
TEXHUYECKOMN TOKYMEHTALUU ISl BBISIBJICHUS BO3MOXKHBIX OTKJIOHEHUH.

1.3. TpeOoBaHus K pe3yJbTaTaM 0CBOEHUsI Y4eOHOI0 NpeaMeTa

Pabouast mporpamma y4eOHOrOo mpemmera «MaTtemaTuka» paszpaboTaHa B
cootBerctBu ¢ @DI'OC COO, Ha ocHoBe TpeboBanmii DenepaibHOMN
o0pa3oBaTeILHOM IPOrpaMMBbI CPETHEr0 O0IIEro 00pa30BaHMS.

B pamkax ocBoeHust conepkaHus ydyeOHoro mnpeamera «MaTemaTHKay,
o0ecrnieunBaeTcs JOCTHKEHHE 00YYaIOIUMUCS CIEIYIOIINUX Pe3yIbTaTOB:



JINYHOCTHBIX

B yactu -cOpMHUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK  OOydYaromerocs Kak
rpakKIaHCKOr0 AKTUBHOTO M  OTBETCTBEHHOTO WIE€HAa POCCHUHMCKOro  OOIIecTBa,
BOCIIHUTAHUS MPEJCTAaBICHAHE O MAaTEeMAaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS

Pa3JIMYHBIX CTPYKTYp, SBJIEHUH, MHpOIENyp TIpaKIaHCKOTo O0IlecTBa

(BBIOOpPBI, ONpPOCHI W JpPYroe), yMEHUE B3aUMOJICHCTBOBATH C

COLIMATIbHBIMM HMHCTUTYTaMHU B COOTBETCTBUM C HUX (QYHKIUSMH U

Ha3HAYCHHEM.

- c(hOpMHPOBAHHOCTh POCCHMCKOW TPa)XJTaHCKOW HJICHTUYHOCTH,
B uactn YBOKECHUS K IMPONUIOMY W HACTOSIIEMY POCCHUHCKOM MaTEeMaTHKH,
MATPUHOTHYECKOI0 | 11eHHOCTHOE OTHOILICHUE
BOCITHTAHHSA K  JOCTHXKEHUSIM  POCCUMCKHX  MAaTEMaTMKOB W POCCHUMCKOH

MaTeMaTH4YeCKOMH IIKOJIBI, MCIIOJIb30BAHUC 3THX I[OCTI/I)KGHI/Iﬁ B OpPYyrux
HayKaX, TCXHOJOI'UIX, ccbepax 3KOHOMMKH,

B yacTu 1yxoBHO-

- OCO3HAaHME  JYXOBHBIX  LEHHOCTEH  POCCUHCKOTO  HapoJa,
c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MOBEICHHUS,

HPaBCTBCHHOTO CBS3aHHOIO C IIPAaKTHUYECKHM IIPUMEHEHHEM JOCTHKEHHM HAyKu W
BOCIIMTAHUA JIeATEIbHOCTBIO YUYEHOIO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;
- 3CTETUYECKOE OTHOLIEHNUE K MUPY, BKJIOYasi 3CTETUKY MaTeMaTHUECKUX
B uactn 3aKOHOMEPHOCTEH, OOBEKTOB, 3a4ay, pEIIeHHH, pacCyXICHHUH,
ICTETHIECKOr0 BOCIPUUMYHBOCTD
BOCITHTAHHSA K MaTeMaTU4E€CKUM acCIIeKTaM pa3JIMYHbIX BUJ0B HCKYCCTBA;
- c(OpMHPOBAHHOCTb YMEHMs NMPUMEHATh MaTeMaTHYeCKue 3HaHUS B
B uactu WHTEpecax 30poBOro u 0Oe3omacHoro obpasza KU3HHM, OTBETCTBEHHOE
¢usmdeckoro OTHOILIEHHE K CBOEMY 310POBBIO (3mopoBoe MUTaHUE,
BOCITHTAHHSA cOaaHCUPOBAHHBIN PEKUM 3aHATUI U OTAbIXA, PETyspHas puandeckas
aKTUBHOCTb),  (PU3MUYECKOE  COBEpIICHCTBOBAHWE MpPU  3aHATHUAX
CHOPTUBHO-03/I0POBUTENILHON JI€ATENBHOCTBIO;
- TOTOBHOCTh K TPYAY, OCO3HaHHE LIEHHOCTH TPYyJIOJIO0Ms, MHTEpeC K
B uactn pa3ianyuHbIM cdepaM MpodeccuoHalbHON AEATEeIbHOCTH, CBA3aHHBIM C
TPyAOBOIo MaTEMaTUKON
BOCITHTAHHSA U e€ NPUIOKEHUSIMH, YMEHHE COBEPILAaTh OCO3HAHHBIN BBIOOp Oyayliei
npodeccud W Pealu30BbIBATH COOCTBEHHBIE JKU3HEHHbBIC IUIaHBbI,
TOTOBHOCTb u CIOCOOHOCTh
K MaTeMaTH4eckoMy 00pa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSHKEHUH
BCE JKM3HM, TOTOBHOCTb K aKTUBHOMY YYacTHIO B pEIICHUH
NPaKTUYECKHX 3a/1a4 MAaTeMaTH4YeCKOM HalpaBIeHHOCTH;
- chopMHUPOBAHHOCTH HKOJOTHYECKON KYIbTYPbHI, TOHUMAHHUE BIUSHUS
B uacru COIMAIBHO-?KOHOMUYECKUX TMPOILECCOB HA COCTOSIHUE MNPHUPOJHON U
IKOJIOru4eCKoro COLIMAJIBHOM Cpe/ibl, OCO3HAHUE III00AJIBHOTO XapaKTepa HKOJOTHUECKUX
BOCIIUTAHUS

npo0OsieM, OpUEeHTalusl Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HaHUU JUIs
pelieHUss 3agad B O0JIACTH OKpY)Karolled cpeapl, IUIaHUPOBaHHE
MOCTYIIKOB M OIIEHKM HX BO3MOJKHBIX IOCIIEJCTBHI Al OKpYXarouieu
Cpeabl;

B yacTu neHHocTu
HAYYHOI'0
MO3HAHUA

- c(hopMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd M OOLIECTBEHHOW MPaKTHUKH,
MMOHUMaHHUE MaTeMaTU4YECKON HayKu

KakKk C(I)epLI YeJIOBEUECKOM ACATCIIBHOCTH, OSTallOB eé pa3BUTUA U




3HQYUMOCTU  JUIA  Pa3BUTUSA  LUBUIU3ALMM, OBJIAJACHUE  SA3BIKOM
MaTE€MaTUKd M MaTeMaTHYECKOW KYJIbTYpOH KaK CPEICTBOM ITO3HAHMS
MHpa, TOTOBHOCTb OCYILECTBIATH IPOEKTHYIO U HCCICAOBATEILCKYIO
JIeATEIbHOCTh UHANBUIYAIBHO U B IPYIIIIE.

MeTaHpe)IMeTHLIX

1. YHuBepcajibHbIe YueOHbIE O3HABATEIbHbBIE 1eHCTBHS

Ba3oBble
JOrnYecKue
NeHCTBHUA

- BBIBIATH U XapaKTEpU30BaThb  CYLIECTBEHHbIE  IPHU3HAKU
MaTEeMaTHYeCKUX OOBEKTOB, MOHATUN, OTHOIICHUNH MEXAY MOHSITHUSIMH,
(bopmMynHupoBaTh ornpezaeneHus MIOHATHH, yCTaHaBIUBAaTh
CYLIECTBEHHBIN NMPU3HAK KJIACCHU(PUKAIUU, OCHOBAHUS AJIsi 000O0IIECHUS
U CPaBHEHHUS, KpUTEPUHU IIPOBOJAUMOIO aHAJIN3a;

- BOCIpPUHUMATh, (OPMYIUPOBATH U MPEOOPA3OBBIBATH CYKICHUS:
YTBEPAUTENIbHbIE U OTpULATEIbHBIE, €IMHUYHBIE, YAaCTHbIE U OOLIUE,
YCIIOBHBIE;

- BBIIBJIATH MaT€MaTU4YECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpOoTUBOpeuYus: B (pakTax, NAaHHBIX, HAONIOJEHUSX U YTBEPKICHUSX,
npeniaraTh KpUTEpUU
JUTS BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

- JIeJ1aTh BBIBOJIbI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, IE€JYKTUBHBIX U
WHJIYKTUBHBIX YMO3AKIOUEHUN, YMO3aKIFOUEHUN 110 aHAJIOTUU;

- TPOBOJUTH CAMOCTOSTEIbHO JIOKA3aTeNbCTBA MaTEeMaTHYECKHX
yIBepXkAeHU  (ImpsiMble W OT  MPOTUBHOTO),  BBICTPaMBATH
apryMeHTaluIo, MPUBOAUTH IPUMEPHI
Y KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJCHHS U BHIBOJIBI;

- BBIOMpATh COCO0 pemeHus yaeOHOH 3a/1aun (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BHIOMpaTh HauOolee MOAXOAAIUN ¢ Yy4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnble
HCCJIe10BATEILCKHE
HeHCTBHA

- HCIOJIB30BaTb BOIPOCHI KaK MCCIEIOBATEIbCKUI HHCTPYMEHT
MO3HaHUs, (POPMYIUPOBATH BONPOCHL, (PUKCHPYIOIIHUE MPOTUBOpPEUHE,
npobieMy, ycTaHaBIUBaTh KICKOMOE U JaHHOE, (POpMUPOBATh TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MTO3UIIMIO, MHEHUE;

-  NPOBOJUTH CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,
UCCIIEIOBAaHUE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BEKTa, SIBIEHUS, TPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSIMHU, IPOLIECCAMH;

- CaMOCTOATENIbHO (OpMYIMpPOBAaTh OOOOIIEHUS U BBIBOABI IO
pe3ysbTaTaM NpOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEOBAHUS, OIICHUBATh
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB M 0000IIEHNUH;

- IIPOTHO3MPOBATh BO3MOYXKHOE Pa3BUTHE IMPOIIECCA, & TAKKE BBIIBUTATh
IIPEATIONIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢
uHpopmanunen

- BBIBIATH JeUUUTH HMH(OPMALUHU, TaHHBIX, HEOOXOIUMBIX IS
OTBETA Ha BOIPOC U JJIs PELICHUS 3a1a4H;

- BbIOMpaTh HH(OpPMALMIO U3 HCTOYHUKOB pPAa3IMYHBIX THUIIOB,
aHAJIM3UPOBATh, CUCTEMaTU3UPOBATH 51 UHTEPIPETUPOBATH
nH(}OPMaIINIO Pa3INYHbIX BUOB U (OPM MpeacTaBIeHUS;

- CTPYKTYpHUpOBaTh HMH(OPMAIUIO, MPEJICTaBIATh €€ B pa3IMYHBIX
(hopMax, HIUTFOCTPUPOBATH I'paUUECKH;

- OLIGHWBaTh HAAEKHOCTh HMH(OpPMAIMM MO  CaMOCTOSTENIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2. yHI/IBepcaJILHbIe KOMMYHHKATHBHBIC JeHCTBHUA




OO0menue - BOCHpPUHMMATh U (GOPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C
YCIOBUSIMU U LEISMU OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOIO TOUKY 3peHust B YCTHBIX

U MHUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS IO XOAY PEIICHHUs 3a/1a4H,
KOMMEHTHPOBATh NOJTYYEHHBIH Pe3yJbTaT;

- B X0JIe OOCYXJIeHUs 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOU
TEMBI, TIPOOJIEMBI, PEIIaeMOi 3aJauu, BBICKA3bIBaTh WJICH, HAICJICHHBIC
Ha TIOUCK PEIICHHUS, COMOCTABISATH CBOM CYXICHHS C CYXICHHSIMHU
IPYrUX Y4YacTHHKOB JHajlora, OOHApPY)KHWBaTh pa3IM4Me U CXOJCTBO
MO3UIHK, B KOPpeKTHOU ¢opme (GopMymupoBaTh pa3HOIIACHS, CBOH
BO3paKECHMUS,;

- TOpPEACTAaBISATH PE3YNbTaThl PELICHUS 3aJaud, DKCIIEPUMEHTA,
UCCIICOBAaHMs, IPOEKTa, CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C Y4€TOM 3a/1a4 Mpe3eHTAlUd U OCOOEHHOCTEH

AyJIUTOPUH.
CoBMecTHAsI - I[OHMMAaTb W  HUCIHOJb30BATh INPCUMYIICCTBA KOMaHJHOH |
AeATECJIbHOCTD HH,HHBHHyaHBHOﬁ pa6OTBI npu pCIICHUHA y‘le6HBIX 3a/la4, IIpUHHUMATb

[eNIb  COBMECTHOM  JIESITEIBHOCTH, IUIAHUPOBATH  OPTaHU3AIHIO
COBMECTHOM paloOThl, pacmpeaensaTh BHIbI paldoT, JOroBapUBAaThCS,
oOCyKIaTh TIPOIlECC M pe3ylnbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKHX JIFOJICH;

- y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCyXmeHus, 0OMeH
MHEHUH, «MO3rOBbIE LITYPMBD» WM HWHBIE), BBIIOJNHATH CBOIO 4YacTh
paboTBl M KOOPIUHHPOBATH CBOM JEHCTBUSA C APYTUMH UICHAMH
KOMaH/Ibl, OLICHMBATh KayeCTBO CBOETO BKJIJa B OOLIMI HPOIYKT IO
KpUTEPHsIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3. YHuBepcajibHbIE peryJasiTUBHbIE 1eiiCTBUS

CamMoopranm3amusi | - COCTaBIATh IJIaH, AITOPUTM PEIICHUS 3aauH,

- BbIOMpaTh CcHocoO pemieHUs ¢ Y4ETOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,

- apryMEHTHPOBaTh M KOPPEKTHUPOBATh BApPHUAHTHI PEIICHUN C Yy4ETOM
HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb - BJIAJIETh HABBIKAMU I103HABATEIbHOW pEQIIEKCUM KaK OCO3HaHUs
COBCpHIACMBIX }leﬁCTBHﬁ " MBICIIUTCIIBHBIX IPOUECCOB, UX PE3YJIbTATOB,
BJaJIleTh CHoco0aMH CaMONPOBEPKHM, CaMOKOHTpOJII TIpolecca M|
pe3yJsibTaTa pelieHusl MaTeMaTHYecKon 3a/1auu;

- MpEeABHUIAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IPU PEIICHUU
3aaa4i, BHOCHTHL KOPPCKTUBLI B JACATCIBHOCTH Ha OCHOBC HOBBIX
OOCTOSITENILCTB,  JIAHHBIX,  HANJEHHBIX  OMMOOK,  BBISBIECHHBIX
TPYJHOCTEN;

- OLICHMBATh COOTBETCTBHE pe3yJbTaTa LENU U YCIOBHUSAM, OOBSCHSITH
NMPHUYUHBI JOCTHXXCHUA UIIN HEAOCTUKCHUA PEIYJIbTATOB ACATCIIBHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

IIpeaMeTHBIX

1) cBOOOJHO OMEPHPOBATH MOHATHSAMH: PAIHOHAILHOE YHCIO, OECKOHEYHAs MEPUOIHUECKas
Ipo0b, TMPOIEHTHI, UPPANMOHAILHOE YHUCIIO, MHOXKECTBA PAallMOHANBHBIX M JEHCTBUTEIBHBIX
YUCeN, MOAYJIh JEHCTBUTEIBHOTO YHCIA, MPUMEHATh JPOOM W TIPOLIEHTHI JJIsi pEUIeHUs
MPUKIAIHBIX 3aa4 W3 pa3U4yHBIX OTpaciel 3HaHUM U peallbHOM JKU3HU; TPUMEHSTH
NpUOMIDKEHHBIE BBIUMCICHHUS, TIpaBWja OKPYIJICHUS, TPUKHUIKY UM OICHKY pe3yjbTaTa
BBIUMCIICHHUH; CBOOOJIHO ONEpUPOBATh TMOHSATHEM: CTENEHb C I[EeJIbIM TOKa3aTeleM,
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UCMOJb30BAaTh MOIXOASNIYI0 (OpMY 3amUCH JACHCTBUTEIBHBIX UUCEN JJIs PELICHMS
NPAaKTUYECKUX 3aJad W TMPEJCTABICHHUA [aHHBIX; CBOOOJHO OINEPUPOBATH IOHATHEM:
apu(pMeTHYECKUI KOPEeHb HATYpalIbHOM CTENIEHH; CBOOOAHO ONIEPUPOBATh MOHATHEM: CTEIIEHb C
panMoHaNBHBIM  IOKa3aTeleM; CBOOOJHO ONEpUpOBaTh MOHATHUSAMH: JIorapudm ducia,
JIECATUYHbIE W HaTypallbHble JIOrapu(Mbl; CBOOOJHO ONEPUPOBATh IOHATHSAMM: CHHYC,
KOCHHYC, TaHT€HC, KOTaHICHC YHCJIOBOTO apryMEHTa; ONEpPHPOBATH MOHATHUSMH: ApKCHHYC,
ApPKKOCHHYC M apKTAHI'€HC YUCIIOBOI'O apryMeHTa.

2) cBOOOJIHO ONEPHPOBATh MOHATUSIMHU: TOXKIECTBO, YPAaBHCHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHUs] U YpaBHEHMA-CIEACTBUSA, PABHOCHUJIbHBIC HEPABEHCTBA; IPUMEHATbh pa3IUYHbIE
METOABI PEIICHUS PAlMOHAIBHBIX W JPOOHO-PAIIMOHANBHBIX YPaBHEHHH, MPUMEHITh METOJ
UHTEPBAJIOB Ui pEIIEHHs] HEpaBEHCTB; CBOOOJHO ONEPUPOBATh MOHATHSIMU: MHOTOUWIEH OT
OJTHOM MepeMEeHHON, MHOTOYJICH C LEJIbIMU K03 punmenTamMmu, KOpHU MHOTOUICHA, IPUMEHSTh
JieJIeHMe MHOIOYJIeHa Ha MHOTOWIEH C OcTaTKkoM, Teopemy besy m teopemy Buera s
pemieHust 3amad;  CBOOOJHO OINEPHPOBATH MOHSATHAMM: CHUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpEAEIMTENb MATpULbl 2 X2 M €ro IeOMETPHUYECKUH CMBICIH, MCII0JIb30BaTh
CBOWCTBA OMpeAETHUTEeNs 2 X 2 JUIsi BBIYMCICHUS €T0 3HAYCHUS, IPUMEHATh ONPEACTUTEIH IS
pelIeHHs] CUCTEMbl JMHEHHBIX ypaBHEHUH, MOAEIUPOBATh peallbHble CUTYallMU C IOMOIIbIO
CHCTEMBI JINHEHHBIX ypaBHEHHIA, MCCIEI0BATh MOCTPOCHHBIE MOJENIN C MOMOIIBI0O MAaTpPHUI] U
Ollpe/ieNIuTeNIel, HWHTEPIPETUPOBATh IOJYYEHHBIM pe3ysbTaT, HCIOJIb30BAaTh CBOICTBA
JNEUCTBUM C KOpHSMHM JJisi I[peoOpa3oBaHMsI BBIPAKEHMM; BBIIOJIHATh IPeoOpa3oBaHUs
YHCIIOBBIX BBIPAXKEHUH, COACPIKAIIMX CTENEHU C PALMOHAIBHBIM IOKa3aTeIeM; MCII0JIb30BaTh
CBOWCTBa JIOTapu(MOB I TPEOOpa3OBaHMs JIOTAPUPMHUECKUX BBIPAKEHHIA; CBOOOIHO
OIIEpPUPOBATH MOHATUAMU: UPPALMOHAJIbHBIE, [TOKAa3aTeIbHbIE U JIOrapu(MUUECKUE YPAaBHEHHUS,
HAXO/UTh MX PEIICHUS C TOMOIIBI0 PaBHOCHUIIBHBIX HEPEXOJ0B MU OCYIIECTBISISI TPOBEPKY
KOpHEH; IpPHUMEHSATb OCHOBHbIE TPUTOHOMETpHUUecKue (opMyiabl [Uid INpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHIA; CBOOOIHO OMEPHPOBATH MOHATHEM: TPUTOHOMETPUUECKOE
ypaBHEHME, MPUMEHATb HeoOXoaumble (OpMYJbl Uil pEIIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPHUECKUX YpPAaBHEHH; MOJEIHPOBATH PEaJbHBIC CHTYallMd Ha S3BIKE anreOpwl,
COCTABIISATh BBIPAXKEHMS, YPaBHEHUsS, HEPAaBEHCTBAa [0 YCIOBHIO 3aJlaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C MCIIOJIb30BAaHUEM ariapara areOpsl.

3) cBOOOAHO OIEPHPOBATh MOHATHAME: (YHKIHMS, CIOCOOBI 3amaHus (YHKIHH, B3aHMHO
oOpaTHble (QYHKIMH, KOMIO3UIUs (YyHKIUH, rpa@uk (YHKIUHU, BBIIOJIHATH JIEMEHTapHbIE
npeobpa3oBanus TrpadukoB (GYHKIUH; CBOOOIHO OMEpUPOBATH MOHATUAMU: 00JACTh
OTIpeNleJIeHUsT W MHOXKECTBO  3HAUeHWH (QYHKIWH, HYTH (QYHKIUH, T[POMEKYTKH
3HAKOIIOCTOSIHCTBA; CBOOOJHO ONEpUPOBAaTh MOHATUSAMM: YETHbIE M HEYETHBIE (DYHKIUH,
nepuonuveckne (QyHKIHU, TIPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI 1 MUHHMYMBI
¢byHKuMU, HamOonbllee W HauMEHblee 3HaYeHHe (QYHKIUMU Ha IMPOMEXKYTKE; CBOOOJIHO
OTIEpPUPOBATH TOHATHIMHM: CTETIEHHAs (PYHKIUS C HATypaIbHBIM U IIEJIBIM ITOKa3aTelieM, rpaduk
CTereHHON (DYHKIMM C HaTypaJbHBIM U LIEJIBIM MOKa3aTesaeM, rpaduk KOpHs N-0il CTeNeHH Kak
¢GbyHKIMKM OOpaTHOM CTENeHW C HaTypaJbHBIM II0Ka3aTeleM; OIEePHPOBATH TOHATHSIMH:
JTUHEWHas, KBaJpaTHyHas M JApOOHO-IMHEHHAas (YHKUMHU, BBIIOJHATH DJIEMEHTapHOE
WCCIIE/IOBAaHNE H TIOCTPOCHHWE WX TIpaduKOB; CBOOOJHO OINEPHUPOBATH TOHATHSIMH:
nokaszaTeibHass M Jorapupmuueckas (QyHKIMH, UX CBOMCTBa U TrpaduKd, MCIOIB30BaTh HX
rpaduKu U pelIeHus] ypaBHEHNH; CBOOOHO ONEPHPOBATH MOHITUSMU: TPUTOHOMETpUYECKAs
OKPY>KHOCTb, ~ ONpE/AEJICHUE TPUTOHOMETPUYECKUX (YHKIMHA  UYUCIOBOIO  apryMeHTa;
WCTOJB30BaTh Tpaduku GYHKOHHA Ui WCCIEAOBAaHUS TIPOIIECCOB M 3aBHUCHMOCTEH TpH
pelIeHNH 33734 U3 JAPYruX Y4eOHBIX NPEAMETOB M peabHON KU3HH, BhIpakaTh (HopMylamu
3aBHCUMOCTH MEX/Ty BETUINHAMH,

4) cBOOOTHO ONEPHPOBATH IMOHATHAMHU: apuMeTHdecKkas M TEOMETpUYECKas MpPOTPecCHs,
0ecKOHEYHO yObIBarolIasi TeoMeTpudecKasi Iporpeccusi, IMHEHHBIN U SKCIIOHEHIIUAIbHBINA POCT,
(bopMya CIIOKHBIX MPOLEHTOB, UMETh NMPECTABICHUE O KOHCTAHTE; UCIIOIb30BaTh MPOTPECCHH
JUIs. pelIeHNs] PealbHBIX 3a]1ad MPHUKIIAJHOTO XapaKTepa, CBOOOIHO ONMEPHPOBATH MOHSATHIMH:
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MI0CJIEI0BATENbHOCTb, CIOCOOBI 3aJaHMsI TOCIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYECHHBIE
IIOCJIEI0BATEILHOCTH, IOHUMATh OCHOBBI 3aPOKICHUS MAaTEMaTUYECKOTO aHAJIM3a KaK aHalIu3a
0ECKOHEYHO MallblX; CBOOOJHO ONEPHPOBATH MOHATHSAMM: HENpepbIBHbIE (YHKLIMH, TOUKU
paspbiBa rpaduka (QYHKIWH, acUMNTOTHl rpaduka (YHKIUU; CBOOOJHO OIEPUPOBATH
NOHATUEM: (YHKIIMS, HENPEPbIBHASL HA OTPE3Ke, IPUMEHATh CBOMCTBAa HENPEPBIBHBIX (DYHKIIMH
JUIL peLIeHusl 3a7ad; CBOOOJHO ONEpPHPOBATH MOHATHAMM: IEpBas W BTOpas MPOU3BOIHBIC
¢GbyHKIMH, KacaTeslbHas K TpaguKy GyHKIMU; BBIUUCIATE IPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO M KOMIIO3UIMHM JBYX (YHKUWH, 3HATH MPOHM3BOJIHBIC 3JIEMEHTAPHBIX (YHKIWM;
UCIOJIb30BATh T€OMETPUUYECKUH U (PU3NUECKUI CMBICI IPOU3BOJHOM /7S peILIeHHs 3a1a4.

5) cBOOOAHO oOmepUpOBaTh IOHSATHUSMH: MHOXECTBO, OIEPALMM HAJ MHOXXECTBAMH;
HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar il ONMCAHUSA PEAIBHBIX IPOLIECCOB U
SBJICHUH, TpU pPELIEHUM 3a7ad U3 JPYTUX Y4YeOHbIX IPEAMETOB; CBOOOJHO ONEPUPOBATH
MOHATUSMM: OIPENEICHUE, TEOpeMa, YPABHEHHUE-CIEACTBHE, CBOMCTBO MaTeMaTH4ECKOIO
00BEKTa, I0KA3aTEeNILCTBO, PABHOCUIIbHBIC YPAaBHEHHS U HEPABEHCTBA.

6) cBOOOIHO OIEPHPOBATH MOHATHIME: HATYPAJIbHOE H L[EJI0€ YHCIIO0, MHOKECTBA HATYPAIbHBIX
Y LETBIX YUCEJ, UCTIOIB30BaTh NMpu3Haku neaumoctd mnenbix uncen, HO u HOK naTtypanbHbIX
qucen A pelleHus 3a/1ad, IPUMEHATh alropuT™ EBkinza; cBoOOIHO onepupoBaTh NOHATHEM
OCTaTKa 10 MOJYJIIO, 3allUChIBaTh HATYPAJIbHBIE YMCIIA B PA3JIUYHBIX IMO3ULUOHHBIX CHCTEMaX
CUUCIIEHUS; CBOOOJHO OIEpUPOBATh IOHATUAMHU: KOMIUIEKCHOE 4YHCIO M MHOECTBO
KOMIUIEKCHBIX ~ YHCEJ, TNPEACTaBIsATh KOMIUIEKCHBIE 4YHCIa B  anreOpandyeckod W
TPUTOHOMETPHUUECKON (hopMe, BBIIOIHATH apu(pMETHUYECKUE ONEepaluu ¢ HUMU U U300pakaTh
Ha KOOPJMHATHOM IIJIOCKOCTH.

7) CBOOOHO OIIEpUPOBATh MOHSTUAMM: UPpaLMOHAIILHBIE, II0Ka3aTeNbHbIE
u JsorapuMuYecKkue HEpaBEHCTBA, HAXOJIUTh HX PEIICHUS C MOMOIIBI0 PABHOCHIBHBIX
NEPEX00B; OCYIIECTBIATh OTOOpP KOpHEH MNpH pPELICHUH TPUTOHOMETPUYECKOI0 ypaBHEHHS;
CBOOOZIHO  ONEpUPOBATH  IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTh
Heo0XoauMble (OpMYJIbl AJISl PELICHUS OCHOBHBIX THIIOB TPUIOHOMETPUYECKMX HEPABEHCTB;
CBOOOZIHO  ONepUpoBaTh  MOHATUSMHU:  CHUCTEMAa U COBOKYIHOCTh  ypaBHEHUI
1 HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHSI, HAXOAUTH PELICHUS] CUCTEMBI U
COBOKYITHOCTEH pallMOHAIBHBIX, HUPPALMOHAIBHBIX, MOKA3aTeNbHbIX M JOrapuMUUECcCKUuX
YPAaBHEHUII M HEPABEHCTB; pEIIaTh palUOHAIBHBIE, HWpPpPAlUOHAIbHBIE, I10Ka3aTEIbHBIE,
JorapuMuuecKue U TPUrOHOMETPUUECKHE YPAaBHEHHSI M HEPABEHCTBA, COJIEPIKAIE MOJIYJIN U
napaMeTphl; NPUMEHATh rpaduyeckue MEeTOJbl JUIsl pPELIeHHs YpaBHEHUH M HEpaBeHCTB,
a TaKkKe 3aJad C IapaMeTpaMy; MOJEIMPOBATh pealbHbIE CUTyallMM Ha S3bIKE alreOphl,
COCTAaBJIATh BBIPDAKEHUS, YPABHEHMs, HEPAaBEHCTBA M MX CHCTEMBI IO YCIOBHMIO 3aJauH,
HCCIIEI0BaTh TOCTPOECHHBIE MOJIENIM C UCIIOJB30BaHUEM allapara anreOpbl, UHTEPIPETUPOBATh
TIOJIyYE€HHBIN pE3yJIbTaT.

8) cTpouTh rpapuKu KOMIO3HMIUK (YHKIUA C MOMOIIBIO 3JIEMEHTAPHOTO WCCICIOBAHHS H
CBOWCTB KOMIIO3UIIMM JIBYX (YHKIMI; CTPOUTh T€OMETpUYECKHe 00pa3bl YpaBHEHHH H
HEPABEHCTB HAa KOOPJIMHATHOW IJIOCKOCTH; CBOOOJHO ONEpUPOBATh MOHATHSAMU: Tpaduku
TPUTOHOMETPUUYECKUX (PYHKIUH; MPUMEHATh (PYHKIUH Ui MOAETUPOBAHUS M HCCIIEIOBAHUS
peanbHBIX MPOLIECCOB.

9) wucnonb30BaTh MPOHM3BOAHYIO IS UCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTb
U SKCTPEMYMBbI; HaXOJIUTh HauOOJbIllee U HAUMEHbIIee 3HaYeHUs] (YHKIUU HEMpephIBHOW Ha
OTpE3KE; UCIOIb30BaTh IPOU3BOJHYIO JUISl HAXO0XKICHHS HAMJTYUIIET0 PEIEHHUS B IPUKIIAIHbIX,
B TOM YHCJIE COLMAIbHO-3KOHOMMYECKHUX, 3a7a4ax, Ui OMpPENEICHUs CKOPOCTH U YCKOPEHUS
mporecca, 3ajaHHoro ¢Gopmyinol i rpadukoM; CBOOOJHO OINEPUPOBATH MOHATHIMM:
nepBooOpasHasi, ONpeeIEHHbIN HHTErpajl, HAXOAUTh EPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIIHMA
U BBIYMCIATH UHTETpal 1o ¢popmyse Helorona—JleitOHMIa; HAXOUTD TUIOIMIAAH MJIOCKUX (Uryp
n OoO0OBEMBI TEN ¢ TMOMOIIbIO HHTErpaja; HWMETh NPEJICTaBI€HHE O MaTeMaTH4YeCKOM
MOJICJIMPOBAaHUHM HA TpUMepe cocTaBieHus aupdepeHuanbHbIX YpaBHEHMH; pelaThb
MPUKJIaHbIE 3a7auyd, B TOM 4YHCJE COIIMAbHO-3KOHOMHYECKOr0 M (U3NYECKOro XapakTepa,




10

CpeACTBaMHU MAaTEMaTUYECKOIO aHAJIN3a.

10) cBOOOAHO OIEPUPOBATH OCHOBHBIMU MOHSATHSAMHU CTEPCOMETPUU NPU PEUICHUH 33134 W
IIPOBE/IEHUU MaTEMaTUUYECKUX PACCYXAECHUHN; IPUMEHSITh aKCHOMbI CTEPEOMETPHUH U CIEICTBHS
U3 HHUX NPH PEIICHHH TeOMETPUUYECKUX 3a1ay; KIACCU(PHUIMPOBATH B3aUMHOE PACIIOIOKEHHE
OpsIMBIX B IPOCTPAHCTBE, IUIOCKOCTEM B MPOCTPAHCTBE, MPSIMbIX M IJIOCKOCTEH B
MPOCTPAHCTBE; CBOOOJHO OINEPUPOBATH MOHITHUAMH, CBA3AHHBIMU C yIJIaMU B MPOCTPAHCTBE:
MEXJy NPSMBIMU B NPOCTPAHCTBE, MEXAY IPSAMOH M IUIOCKOCTbIO; CBOOOJHO ONEpUPOBATH
MOHATUSIMH, CBS3aHHBIMH C MHOTOTPAaHHHKaMH; CBOOOJHO paclo3HaBaTb OCHOBHBIC BHJIBI
MHOIOIpDaHHMKOB  (NpU3Ma, IHUpaMHuAa, [psIMOYrojibHBI  Hapamienenunen,  Kyo);
KJaccu(UIupoBaTh MHOTOTPAaHHMKH, BBIOMpas OCHOBaHMA sl KiaccH(UKALMU; CBOOOIHO
OIIEpPUPOBATH NOHATUSAMM, CBA3aHHBIMU C CEYEHHEM MHOTI'OI'PAaHHHUKOB IIJIOCKOCTBIO; BBIIIOJIHSATh
napajyieNibHOe, LEHTPAIbHOE U OPTOTOHAIBHOE IPOEKTUPOBaHUE (GUIYp Ha IIOCKOCTD,
BBINOJIHATh M300pakeHHsT (UIyp Ha IUIOCKOCTH; CTPOMTb CEYEHUS MHOIOTPAaHHUKOB
pa3IMYHBIMM METOJIaMH, BBIIOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKH W3 PUCYHKOB IPOCTHIX
00bEMHBIX (GUIyp: BHUA CBEpXy, COOKY, CHHU3Yy; BBIYMCIATH IUIOMIAJU ITOBEPXHOCTEH
MHOTOTPAaHHHUKOB (MIpU3Ma, MUPaMUAA), TEOMETPHUYECKUX TelI C TNPUMEHEHHEM (QOpMYII;
CBOOOJHO  ONEpUpOBaTh MOHATHSAMM: CHMMETpUS B  IPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTh CHMMETPUU (UTYpPBI; CBOOOIHO
OIIEpPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpAMHATaM B IPOCTPAHCTBE;
BBIIIOJHATH JACMCTBUSI HaJl BEKTOpaMH; pelllaTh 3aJayd Ha JI0Ka3aTeJIbCTBO MATEMaTUYECKUX
OTHOLICHUHA M HAXOXJIEHUE I€OMETPUYECKUX BEIMYUH, MPUMEHSS H3BECTHBIE METOAbI MpPHU
pelIeHnr MaTeMaTUYeCKUX 3ajjad MOBBILIEHHOIO U BBICOKOI'O YPOBHS CIIOKHOCTH; MPUMEHSTh
IPOCTEHIINE IPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBI IIpH
pElIeHNH CTEPEOMETPUYECKUX 3a/]ay; H3BJIEKaTh, MPEOOpa3OBbIBATH U HHTEPIPETUPOBATH
MH(OPMALIHIO O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTeKax
U PUCYHKaX; NMPUMEHSTH IOJIyYEHHbIE 3HAHMUS Ha MPAKTUKE: CpaBHUBATh U aHAIU3HPOBATh
peanbHble CUTyallMM, IPUMEHATh W3YyYEHHbIE I[OHATUS B IPOLIECCe IIOMCKA PELICHUS
MaTeMaTHuecku c(opMynupoBaHHONW MpOOJEMbI, MOJEIUPOBATh pEAIbHbIE CHUTYaluu
Ha A3BbIKE TEOMETPUH, UCCIIE0BATh TOCTPOCHHBIE MOJIEIH C UCIIOJIBb30BAHUEM F€OMETPUUECKUX
MOHATUM W TeopeM, ammapara anreOpbl, pelarb MpaKkTHYECKHE 3aJauyl, CBS3aHHbBIE C
HaXOXXJICHUEM TIEOMEeTPUYECKUX BEIMYUH, HMETh NpPEJCTaBICHUS OO0 OCHOBHBIX JTamax
pa3BUTHS FEOMETPUH KaK COCTaBHOM YacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

11) cBOOOIHO ONEPHPOBATh MOHITHSIMH, CBS3QHHBIMH C IHJIMHAPUYECKON, KOHHYECKOW U
chepuueckoil MOBEPXHOCTAMHU, OOBACHATH CIOCOOBI MOJYYEHHs; ONEPUPOBATh MOHSTHAMH,
CBSI3aHHBIMHU C TeJlaMH BpPALICHUS: LMIMHIPOM, KOHYCOM, cepoil M IIapoM; pacro3HaBaTb
Tena BpaiieHus (IMWIMHIP, KOHYC, chepa U 1ap) U OOBSCHATH CHOCOOBI TMONYYEHUS Tl
BpallleHHs; KJIACCU(PUUIMPOBATh B3aUMHOE PACMOJIOKEHUE cepbl U IIOCKOCTH; BBIYMCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB U TeJl BpallleHusl, 00BbEMBI U IUIOLIAN MOBEPXHOCTEN
MHOTOI'PaHHUKOB U TeJI BpAlllEHHsI, TEOMETPUUECKUX TeJ ¢ MpUMeHeHHeM (HopMys; cBOOOIHO
OTIEpUPOBAThH MOHATHSAMH, CBSI3aHHBIMU C KOMOMHAIMSIMH TeJl BPALeHUs] 1 MHOTOTPaHHUKOB!
MHOTOIpaHHHK, BIHCaHHBI B cdepy M OmMcaHHBI OKolo cdepsl, chepa, BIUCaHHAs B
MHOTOTPaHHUK WJIM TEJO BpPALIEHUS; BBIUUCIATH COOTHOIICHMUSI MEXAY IUIOMIAJIMU
MOBEpXHOCTEH M 00bEMaMHU MOJOOHBIX TeN; M300pa)xarh H3ydaeMmble (DUTYPHI, BBITOIHSATH
(BBIHOCHBIE) TJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHM3Y, CTPOUTH CEUEHHUs TeJ BpAIlleHUs; M3BJIEKATh, MHTEPIPETUPOBATh U MPeoOpPa30BbIBATH
MH(OPMALIHIO O TPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpax, IPEJICTAaBICHHYIO Ha YepTexKax
U PUCYHKax; CBOOOJIHO ONEpUPOBATh MOHATHEM BEKTOP B MIPOCTPAHCTBE; BBHIOIHATH ONEPAIIH
HaJ BEKTOpaMH; 3a/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CHUCTEME KOOpJIUHAT; peulaTh
reOMETPUUYECKUE 33/1a4M HA BBIYMCIECHUE YIJIOB MEXAY IPSIMBIMU U IJIOCKOCTSIMH, BBIYMCIICHUE
paccTosHUM OT TOYKU /O IUIOCKOCTH, B II€JIOM, HAa MPUMEHEHUE BEKTOPHO-KOOPAWHATHOTO
METOAa TpPH peIIeHUH; CBOOOJHO ONEpPHpPOBATh MOHATUSMH, CBS3aHHBIMU C JBM)KEHHEM B
MIPOCTPAHCTBE, 3HATH CBOMCTBA JABM)KEHUM; BBHIMIOJHATH N300paKE€HHs] MHOTOTPAHHUKOM U TeJ
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BpAILICHU NIPU NMapajUIeIbHOM IIEPEHOCE, LIEHTPAIIBHON CUMMETPHUH, 3€PKaIbHONM CHMMETPHH,
IIPU TIOBOPOTE BOKPYT MPSIMOii, IpeoOpa3oBaHus MO100US; CTPOUTH CEUEHUSI MHOTOTPaHHHKOB
U TeJl BPallleHUs: CeUeHUs LMIMHpa (MapajulebHO U IEPIEHIUKYIIIPHO OCH), CeUEHHs KOHYyca
(mapanienbHOE OCHOBAHMIO M MPOXOASILEE YEPE3 BEPIIMHY), CEUEHHUs 11apa; HCIOJb30BaTh
METOJIbl IOCTPOEHUSI CEUYEHUM: METOJ CJIEI0B, METOJ BHYTPEHHETO NPOCKTUPOBAHUSA, METOJ
IIepeHoca CEeKyIeHd IUIOCKOCTH; JOKa3blBaTb I'€OMETPUYECKUE YTBEPKIACHUS; IPUMEHATH
reoMeTpuueckue (akTbl I pEIIeHUs CTEePEOMETPUUYECKUX 3a4ad, MPEeAroararolux
HECKOJIbKO IIIAaroB PELCHHs, €CJIM YCIOBHS MPUMEHEHUS 3aJaHbl B SBHOW M HESBHOU (opme;
pemars 3aJadyd  HAa  JI0Ka3aTeIbCTBO MATEMaTHMYECKUX OTHOLUEHMM UM HAaxOXKICHHE
F€OMETPUYECKUX  BEJIMYMH; IPUMEHATH [POrpPaMMHBIE  CPEICTBA U DJJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHUCTEMBI IIPH PEIIEHUU CTEPEOMETPUYECKHUX 3a4ad; IHPUMEHSTH
IIOJIyYCHHBbIE 3HAHMS HA IPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBAaTh M OLCHUBATH DPEAJIbHBIC
CUTyalluy, IPUMEHATh U3yUYCHHBIE IIOHATHUSA, TEOPEMBI, CBOMCTBA B IIPOLIECCE TOMCKA PEIICHUS
MaTeMaTH4eCKu c(OPMYITHMPOBAHHOM MPOOIEMBI, MOJICIMPOBATH PEAbHBIE CUTYAIlUN Ha S3BIKE
TE€OMETPHUH, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH € UCIOJIb30BAHUEM I€OMETPUUYECKUX TOHATUN
U TEopeM, ammapara aiareOpbl, pelarh MPaKTUYECKHE 3a/ayH, CBSI3aHHBIE C HAXOXJICHUEM
IeOMETPHUECKUX BEJIMYMH; UMETh MPE/CTaBIECHUs] 00 OCHOBHBIX 3Talax pa3BUTUS I'€OMETPHUU
KaK COCTaBHOW 4acTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

12) cBOOOAHO oOmEpUpoBaTh MOHATUSAMH: Tpad, MIOCKUK rpad, CBsI3HBIA Tpad, MyTh
B rpade, uemp, LMKI, JEPEBO, CTENEHb BEPILMHBI, JIEPEBO CIY4alHOIO HKCIEPUMEHTA;
CBOOOJHO OINEPUPOBATH MOHATUAMHU: CIydailHbIN SKCIEpUMEHT (OIBIT), CIydaifHOE COOBITHE,
3JIEMEHTapHOE Cily4ailHoe coObITHE (3JI€MEHTapHBbIH HCXOJ) CIIy4allHOTO OIbITa, HAXOJIUTh
BEPOSTHOCTH COOBITMM B OIBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU;
HaxXoJuTh H (OPMYIHPOBATH COOBITHS: IEepeceueHre, OObEIUHEHHWE JAHHBIX COOBITHH,
cOOBITHE, IPOTUBOIOJIOKHOE JAHHOMY, HMCIIOJIb30BaTh JUarpaMMbl Oiiepa, KOOPAMHATHYIO
NpsIMYIO JUIsl pEIleHusl 3ajad, I0Jb30BaThCs (POPMYJON CHOXKEHUS BEPOSTHOCTEH s
BEPOSATHOCTEH JBYX M TpeX CiydyallHbIX COOBITUH; ONEpPUPOBATh MOHATUSAMH: YCIOBHAS
BEPOATHOCTb, YMHOXEHHE BEpOSITHOCTEH, HE3aBUCHMBbIE COOBITHS, JEPEBO CIy4alHOTO
HKCHEPUMEHTA, HaXOJIUTh BEPOSTHOCTU COOBITHI C MOMOUIbIO MpaBUJIa YMHOXKEHUS, JIepeBa
CIIy4ailHOTO OIIbITA, MCIOJB30BaTh (POpMyJy MOJHONH BeposiTHOCTH, (opmyny baiieca npu
pelIeHnH 3a/1ay, ONpeAessATh HE3aBUCUMOCTh COOBITHH MO ¢opMmysne M IO OpraHu3alH
CIIy4allHOTO 3KCIEpUMEHTa; MNPUMEHATh W3y4YCHHbIE KOMOWHATOpHBIE (OPMYJNIBI IS
NEPEUYMCIICHUS 2JIEMEHTOB MHOXKECTB, HJIEMEHTAPHBIX COOBITUH CIy4alHOTO OIBITA, PELICHUs
3a/1a4 10 TEOPUM BEPOSATHOCTEH; CBOOOJHO ONEpUPOBATh MOHATUAMU: OWHAPHBINA CIydailHbIN
OIBIT (MCHBITAHKE), YCIIEX U HeyJaua, He3aBUCHMbIE UCIIBITAHUS, CEpUsl UCIIBITAHUN, HAXOAUTh
BEPOATHOCTH COOBITHI: B CEPUM HCIBITAHUH [0 MNEPBOrO yCHexa, B CEpPUM HUCIBITAHUMN
bepHynnu, B ombiTe, CBSI3aHHOM CO CIY4YalHBIM BBIOOPOM M3 KOHEUHOW COBOKYIHOCTH;
CBOOO/ZIHO OIEpUpPOBaTh MOHATHAMH: ClydailHash BEJIWYMHA, PACIpe/le]IeHHE BEpOSTHOCTEH,
JMarpaMmma pacnpeseneHus, OnHapHas ciydaifHas BEeJIMYMHA, FeOMETpHUUEcKOoe, ONHOMHUAIbHOE
pacnpezeieHue.

13) onepupoBaTh MOHSATHSMHU: COBMECTHOE pAacCHpeieieHHE [BYX CIyYailHbIX BEIWYHH,
HCIOJIb30BaTh TaOJMUIly COBMECTHOIO pAaclpeieNieHus] JABYX CIydalHBIX BEIMYMH IS
BBIJICJICHUS PACIIPENCIICHUS KaKIO0M BEIMYMHBI, OIPENCIICHUS HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYMH; CBOOOJHO ONEpUPOBATh IOHSATHEM MAaTEMaTUYEeCKOro OXHUAaHUA ClIydaiHON
BEJIMYMHBI (pacrpeiesieHns), IPUMEHITh CBOMCTBa MaTEMATHYECKOTO OXKUIAHUS MIPU PEILICHUH
3a/la4, BBIYUCIATH MaTeMaTHYeCKOe OKHUJaHUE OWMHOMUAJIBHOIO M T'€OMETPUUYECKOTO
pacripenienieHuii; cBOOOHO ONEpUpPOBaTh MOHATHAMM: JUCHEPCHs], CTaHAAPTHOE OTKJIOHEHHE
CIIy4alHOM  BEJIIMYMHBI, NPUMEHATH  CBOMCTBA  JUCIEPCUU  CIyYalHOW  BEJIMYHHBI
(pacnpeneneHys) MpU PEIICHUU 3a/1ad, BBIUMCIATH JUCIEPCUI0 M CTaHIAPTHOE OTKJIOHEHUE
reOMETPUYECKOT0 U OWHOMHMAIBHOTO  paclpeiefieHuil;  BBIYMCIATH  BBIOOPOUHBIE
XapaKTepUCTUKH IO JaHHOM BBIOOPKE U OLIGHMBATh XapaKTEPUCTUKU TIeHEepalbHOM
COBOKYITHOCTH JJAHHBIX IO BHIOOPOYHBIM XapakTepucTukaM. OlleHUBaTh BEPOSITHOCTH COOBITUI
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U TPOBEPATh  NPOCTEHIINE  CTATUCTHYECKUE  TUIOTE3bI, MOJB3YSICh  HM3YYCHHBIMHU
pacnpeieICHUsIMH.

1.4. Kosiu4ecTBO 4aCcOB Ha OCBOEHHE MPOrPaAaMMbI Y4eOHOT0 MpeaMeTa:
MaKCUMaJIbHOW yueOHOU Harpy3ku oOydaromerocs 324 Jaca, B TOM YHCIIE:

AJIs1 04HOM (pOpMBbI O0yUeHHS:
00s13aTeNBPHON ayAUTOPHOM Yy4eOHOM Harpy3ku oOydaromierocs: 318 yacos;

KOHCYJIbTallK 6 4acoB.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUIbI y4eOHOH padoThI

JJ1s1 04YHOM (popMBbI 00yYeHHS

Bun yueOHoit padoThl Oovem
uacos
MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 324
Oo0s3aTeIbHAA AyAUTOPHAasi yu4eOHAsi HArpy3Ka 00y4aromerocs 318
(Bcero) B TOM 4ucIe:
OCHOBHOE CO/IepsKaHMe
NPAKTHUECKHUE 3aHATHUS 98
KOHTPOJIbHBIE pabOThI 4
npodeccHOHAILHO-OPHEHTHPOBAHHOE COiePKAHUE
TEOPETUUYCCKOE 00yUeHUE 20
MPAKTUYECKHE 3aHATUS 10
KoncyabTanus 6

IIpome:kyTounas arrectaums B Gopme sx3amena
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2.2 TemaTu4ecKuil IJIaH U coep:KkaHue ydyeOHOro npeaMmera «MaremMaTuka»

JUIs1 OYHOM (hOpMBI 00YUICHUS

HaumeHnoBanue Copep:xaHue y4eOHOT0 MaTepHaJia NPAKTHYECKHe 3aHATHA, Oo0bem
Pa3esIoB H TeM caMOCTOsITeJIbHAsI paboTa 00y4aloUINXCsT 4acoB
1 2 3
1 cemectp 94/42
Paznen 1. Uncia u Boruucienusi. MHo:KecTBA.
Tema 1 Conep:xanue y4eGHOro MaTepuajia 8/2
Pa3Burue 1 | 1.Llenbie u paunonanpHBIE yncia. JlericTButensubie yncina. [Ipubmmkennsie Berancnenus. [[pubmnkenHoe 3HaUeHIe
IOHATHUA 0 YHCJIe BEJIMYMHBI U TIOTPEITHOCTH MPUOIKEHUH. 2
2 | 2.KommuiekcHsle uyncna. Apupmerniyeckre 1eiicTBUS HaJl KOMIUIEKCHBIMH YHCIaMHU. 2
3 | 3.KommiekcHbie uncna. TpuronoMmerpudeckas Gpopma 3amnucu aucia 2
4 | 4.IIpakTuuyeckasi padora Ne 1 «IloHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOJIb 2
Pasznen 2. ®yHkuuu u rpaduku
Tema 2 Copep:xkaHue y4eGHOro MaTepuaJia 8/4
DOyHKIMH, UX 6 | 1.®ynkuuu. CriocoOsl 3aganus GyHKimn. I'paduku ¢ynkimu. CoiicTBa QyHKIMU. 2
CBOMCTBA M 7 | 2.06patnbie pynknuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHNH oOpatHol ¢yHkiun. ['paduk oOpaTHOMH 2
rpaduku. ¢dynkunu. Crnoxaas QyHKIHs (KOMITO3HUIINS)
8 | 3.IIpaktuueckasi padora Ne 2 «Pynkuun. CoiicTBa QyHKIMI» 2
9 | 4.IIpeobpasoBanue rpaguxoB GyHKIMA. Buabsl mpeodpa3oBaHui. 2
10 | 5.M1pakTnyeckas padora Ne 3 «[IpeoOpazoBanus rpadKOB QYHKITHIDY 2
11 | ITIpodeccuoHaTHHO-OPUEHTHPOBAHHOE COAEPKAHUE 2
6. Onrcanne Npor3BOACTBEHHBIX MPOLECCOB ¢ TIOMOIIBIO TPapHKOB (PYHKIHUH
Pa3nes 3. OCHOBBI TPMTOHOMETPHH
Tema 3 Coaep:xanue yueOHOro MaTepuasa 10/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamiarensHoe npuxenue. TPUrOHOMETPUYECKAsk OKPYIKHOCTh 2
ckue BbIpaskenus | 13 | 2.CuHyc, KOCUHYC, TAHT€HC M KOTaHTeHC 4ncia. OCHOBHBIE TPMTOHOMETPUYECKHE TOXKAECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «TpuroHomerpuueckie (yHKIUH YUCIOBOTO aPTyMEHTa 2
15 | 4.®opmynsl npuBeneHnd. CuHyC, KOCHHYC U TAHTE€HC CyMMBI M Pa3HOCTH ABYX yri10B. CHHYC U KOCHHYC JIBOHOTO 2
yraa. PopMyITbl TOJIOBUHHOTO YTIIA.
16 | 5.1Ipeobpa3oBaHus CyMMBI TPUTOHOMETPHUYECKUX (DYHKIMH B TPOM3BE/IEHUE U TPOU3BEICHHS B CyMMY. Bripakenune 2
TPUTOHOMETPUYECKUX (YHKLMI Yepe3 TAHT€HC MOJIOBUHHOTO apryMEeHTa.
17 | 6.llpakTnyeckas padora Ne 5 «OcHOBHBIE (POPMYITBI TPUTOHOMETPUIY 2
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18 | 7.IIpeobpazoBaHmsI MPOCTEHITNX TPUTOHOMETPHICCKIX BBIPAKCHUH. 2
19 | 8.IlpakTnyeckas padora Ne 6 «[IpeoOpazoBanus NPOCTEHIITNX TPUTOHOMETPUIECKUX BHIPAKCHHI 2
Tema 4 Copaepxanne yueOHOr0 MaTepHaJia 6/2
Tpuronomerpuue | 20 | 9. TpuronomeTpryeckue GyHKIUH, X CBOMCTBA U rpadUKu 2
ckue pynkuuu. |21 | 10.JIpakTuueckas padora Ne 7 « TpuroHomerpudeckue GpyHKIUIY. 2
22 | 11.00patHble TpUrOHOMETpUIECKUe PYHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTCHC YHCIA. 2
23 | IlpodeccHOHATHHO-OPHEHTHPOBAHHOE COJEPKAHIE 2
12.Mcnionp30BaHue CBOWCTB TPUTOHOMETPUIECKUX (GYHKIHUHI B IpOecCHOHABHBIX 3a7a4ax.
Tema 5 Coaep:xanue y4eOHOro MaTepuajia 10/6
Tpuronomerpuye | 24 | 13.IlpocTeiiiue TPUrOHOMETPUYECKUE YPABHEHUS. 2
cKue ypaBHeHHMsl | 25 | 14.Merobl pelieHus] TPUTOHOMETPUYECKUX YPABHEHHH. 2
U HepaBeHCTBA. | 26 | 15.Pemenue TpMroHOMETPUYECKUX YPABHEHUM. 2
27 | 16.11pakTnyeckas padora Ne§ «IIpocreiimme TpuroHOMeTpHIECKUE YPABHEHUSDY 2
28 | 17.1IpocTeilline TPUroHOMETPUYECKHUE HEPABEHCTBRA. 2
29 | 18.I1pakTnyeckas padora Ne9 «lIpocreiimme TpUrOHOMETPHUIECKHAE HEPABSHCTBAY 2
30 | 19.lpakTnyeckas padora Nel0 «CucteMbl TPUTOHOMETPUIECKUX YPAaBHEHUI 2
31 | 20.Penienue TpUTOHOMETPHUYECKHUX YPaBHEHHH M HEPAaBEHCTB, B TOM YHCIIE C HCIIOIh30BAHHEM CBOWCTB (DYHKIIUH. 2
Pasnea 4. Crepeomerpust
Tema 6 Coaep:xanue y4eOHOro MaTepuaJia 6/2
BBenenue B 32 | IlpodeccnoHATILHO-OPHEHTHPOBAHHOE COIePKaAHUE 2
CTEPEOMETPHIO. 1.Bugpl mnockux ¢uryp u ux miomas. [IpakTuKo-opueHTHPOBAHHBIC 33/1a4H B KypCe T€OMETPHH Ha TUIOCKOCTH.
33 | lIpodeccHOHATBLHO-OPUEHTHPOBAHHOE COIePKAHUE 2
2.0OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPHI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasup. [lapamnenenumes,. 2
35 | 4. IlpakTuueckas padora Ne 11 «Ceuenusi. 3agaun Ha IOCTPOCSHUE CEUSHHI. 2
Tema 7 Copep:kanue y4eOHOro MaTepuaia 12/8
Ipsimble 1 36 | S.IlapamienbHOCTh MPSAMBIX M IJIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. lIpakTnyeckas padora Ne 12«llapamienbHOCTh NPSIMBIX U MIIOCKOCTEM». 2
MPOCTpPaHCTBeE. 38 | 7. llepnieHAMKYISIPHOCTD MPSIMBIX M INIOCKOCTEH. 2
39 | 8. llepnieHauKysip M HAKJIOHHAS. YT0OJI MEXIY NPSIMOH M TNIOCKOCTBIO. 2
40 | 9. Teopema 0 TpeXx NEPIECHAUKYIISIPAX. 2
41 | 10.I1pakTuyeckas padora Ne 13 «Teopema 0 Tpex HepreHAUKYISIPAX». 2
42 | 11. iByrpannsiii yrou. [lepneHaAnKYIIpPHOCTD ABYX IJIOCKOCTEH. 2
43 | 12. IlpakTuueckasn padora Ne 14 «[lepneHauKyIsIpHOCT B TPOCTPAHCTBEY. 2
44 | 13. T'eomeTpruuecKkue Mpeodpa3oBaHus IPOCTPAHCTRA. 2
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| 45 | 14. IlpaxkTuyeckast padora Ne 15 «[Ipsmple ¥ TUIOCKOCTH B TIPOCTPAHCTBEY 2
Paszpnen S. BekTopsl B IpocTpaHcTBe
Tema 8 Coneprxanne yuedHOr0 MaTepHajia 10/6
Koopaunarel u 46 | 1.IlonsTHE BEKTOpA HA IJIOCKOCTH U B TIpOCTpaHCTBE. Buasl BekTopoB. [eticTBus ¢ BekTopamu. Onepannu Haf 2
BEKTOPBEI. BCKTOPAMH.
47 | 2.PemeHue mpakTUUECKUX 3a]1a4. 2
48 | 3. IpakTnyeckasi padora Ne 16 «BekTOpbl B MPOCTPAHCTBE» 2
49 | 4. Meton KoOpaIWHAT B TpocTpaHCTBe. [IpssMoyTonpHas cucTeMa KOOPAWHAT B POCTPAHCTBE. 2
50 | 5. Metox koopauHAT B ipocTpaHcTBe. KoopanHaTe BekTopa. CBA3h MEXAY KOOPIAWHATAMH BEKTOpa U 2
KOOpJWHATAMH TOYEK.
ol | 6.Pemenue 3agau. KoopiuHAaTHl 1 BEKTOPHI 2
52 | 7. lIpakTnyeckas padora Ne 17 «MeToa KOOpIMHAT B MPOCTPAHCTBE 2
53 | llpodeccHoHATBLHO-OPHEHTHPOBAHHOE COlePKAHUE 2
8.IIpakTuyeckas padora Ne 18 «KoopauHatHas TIIOCKOCTh. BrauciieHue pacCTOsSHUN 1 TUTOIIAeH Ha TUIOCKOCTH.
KonndecTBeHHBIE pacyeThI».
Pa3nea 6. KopHu, crenenn u jorapugmsl.

Tema 9 Copep:xkaHue yueGHOro MaTepuaJia 12/4
Kopuu n 54 | 1.Kopau u crenenu. KopHu HaTypallbHOM CTENIEHH W3 YHCIIa U UX CBOMCTBA. 2
CTeleHm. 55 | 2. KopeHb N-0ii CTENEHH U €r0 CBONCTBA 2

56 | 3. CreneHu ¢ pallMOHANBHBIMU MTOKA3aTeIsIMH, X cBoicTBa. CTENEHHU C IeHCTBUTEIBHBIMU TIOKA3aTEeNSIMH, UX 2
CBOMCTBA.
57 | 4.Crenenu ¢ palMOHaJIbHBIMU ITOKA3aTENsIMH, UX CBOICcTBA. CTENEHHU C IEHCTBUTEIBHBIMH IIOKA3aTEIIIMH, UX 2
CBOMCTBA.
58 | 5. UppaunonasbHble ypaBHEHHs 1 HEPABCHCTBA 2
59 | 6.1TpakTnyeckasi padora Ne 19 «VppainmoHalibHble YpaBHEHHsI M HEPABEHCTBAY 2
60 | 7. Crenennas ¢pynkuus [IpeoOpa3oBanus paioHaIBHBIX, HPPAMOHAIBHBIX, CTEHCHHBIX BBIPAKEHUH. 2
61 | 8.IIpakTuyeckasi padora Ne 20 «KopHu u creneHn» 2
Tema 10 Conep:xkanue y4eGHOro MaTepuaJia 12/2
Hoxa3zareapnas | 62 | 9. [loka3aTenbHas QyHKIIHS. 2
Gynxuus. 63 | 10. ITokazaTenbHble ypaBHEHUSI. 2
64 | 11. IlokazaTenbHble HEPABEHCTBA. 2
65 | 12. Iloka3aTenbHbIC HEPABSHCTBA M YPABHEHHUSL. 2
66 | 13.CucTtembl OKa3aTeIbHBIX yPABHEHHIA. 2
67 | 14.IlpakTnyeckas padora Ne 21 «Iloka3arenbHble YPaBHCHHS U HEPABEHCTBA 2
68 | 15.KonrponbHas pabota «Hroru 1 cemectpa» 2
2 cemecTp 126/56
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Tema 11 Cojaep:kaHue y4eOHOr0 MaTepHuaJia 16/4
Jlorapudmeol. 69 | 17.Jlorapudm. [IpaBuna neficteuii ¢ orapudmamu. [lepexosr K HOBOMY OCHOBaHHIO. 2
70 | 18. [eiicTBus ¢ norapudmMamu. 2
71 | 19. Jlorapudmugeckas QpyHKITHS. 2
72 | 20. ITpakTHueckas padora Ne 22 «[IpeoOpazoBaHus MOKA3aTENbHBIX U JOTAPU(PMUICCKUX BBIPKCHHI 2
73 | 21. Jlorapudmudeckue ypaBHEHHS 2
74 | 22. Jlorapugmuyeckre HepaBeHCTBA 2
75 | 23. Jlorapudmudeckue ypaBHEHHS U HEPABEHCTBA 2
76 | 24.Cuctemsl torapu(pMUUECKUX YPaBHEHUH 2
77 | 25.11pakTHyeckas padora Ne 23 «Jlorapudmuueckie ypaBHEHHUs 1 HEPABEHCTBaY 2
78 | lIpodeccHoHaATBLHO-OPHEHTHPOBAHHOE COePKAHUE 2
26.IIpumenenue norapudma. Jlorapupmudeckas crupanis B npupoje. Ee MaTeMaTnyeckue CBOHCTBa
Pa3gen 7. MHOTOrpaHHUKH M KPYIJble TeJa.
Copep:xaHue y4edOHOT0 MaTepuaJia 10/6
79 | 1. [lonsTre MHOTOTpAaHHUKA. ET0 311€MeHTHI: BepIInHEL, peOpa, rpann. Jnaronans. Cedenne. Boimykiibie u 2
HEBBIYKJIbIE MHOTOTPaHHUKH.
80 | 2.IIpusma. [Tapannenenumesn 2
Tema 12 81 3. Tlupamua. Buabl mupamu. 2
MHOrorpaHHHK 82 4. IpakTuyeckasi padora Ne 24 «[lnomiaab NOBEPXHOCTH MHOTOTPAHHUKOB) 2
u 83 | 5.Cummerpus B npoctpancTBe. CuMMETpHs B KyOe, napajuiesienuneae, Npu3mMe, nupamMmue. 2
84 | IlpodeccHOHAILHO-OPHEHTUPOBAHHOE COJIEPIKAHME 2
6.ITpumepsl cuMMeTpHil B Ipodeccui.
85 | 7. ITpakTnueckasi padora Ne 25 «[IpaBuiibHble MHOTOTPAHHUKI. 2
86 | 8. IIpakTnueckasi padora Ne 26 « MHOrorpaHHUKHI» 2
Tema 13 Copep:xaHue y4eOHOT0 MaTepuaJia 8/2
Tena BpameHust 87 | 9.1lunuuap, nMIMHAPUYECKas MOBEpXHOCTh. [1101maap NOBEpXHOCTH HUIMHPA. 2
88 10. Konyc, koHn4eckas moBepxHocTb. [1710111a/1p TOBEPXHOCTH KOHYCA. 2
89 11.Yceuennsiii konyc. CedeHne yCEUeHHOTO KOHyCa 2
90 12. lllap u cepa, ux ceuenus. B3anmHoe pacrosioskeHne cdepbl ¥ INIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe. 2
91 | 13. lIpakTuyeckas padora Ne 27 «Kpyrisie Tena» 2
Tema 14 Conep:xaHue y4eOHOT0 MaTepuajia 8/10
O6BbeMbI TeJl 92 | 14. llonarue o0bEmMa. OCHOBHBIE CBOHWCTBA 00BEMOB TeN.O0BEM NPAMOYTOIBHOIO NapajyieenuIea, IPU3MEL, 2
MUIHH]IPA.
93 | 15. IlpakTuuyeckas padora Ne 28 «O0bEM NPAMOYTOIBHOTO HapaslIeIeUIeaa, IPU3MbI, IUITHHIPA» 2
94 | 16. O6beM nupamMHIBI M KOHYCA. 2
95 | 17. Pemenwne 3ama4 mo teme «O0BEM MUpaMuabl 1 KOHyCay 2
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96 | 18. lpakTuueckas padora Ne 29 «O0BEM MUpaMUIbI U KOHYCA» 2
97 | 19. lIpakTuueckas padora Ne 30 «O6vEM mapa u momans chepbi» 2
98 | 20. IlogoOue Ten. OTHOUICHHUE TUIONIAJICH MOBEPXHOCTEH M 00BEMOB MOTOOHBIX TEI 2
99 | 21. IlpakTtuueckas padora Ne 31 «/3mepeHus: B TeOMETPHI 2
100 | MpodeccnoHaILHO-OPMEHTHPOBAHHOE COJIEP:KAHHE 2
22. llpakTnyeckas padora Ne 32 «cnonp3oBaHre KOMOMHALIMI MHOTOTPAaHHUKOB M TeJl BPAIICHUsI B IPAKTHKO-
OpPHEHTHPOBAHHBIX 3aJadaxy.
Pasgen 8. Hayajia MaTeMaTH4eCKOIr0 aHAJIHM3A
Tema 15 Copep:xaHue y4edOHOT0 MaTepuaJia 4/2
Ipenen 101 | 1. IIpenen mocie10BaTENBHOCTH. 2
102 | 2. [Ipemen pyHKITMN, OCHOBHBIE CBOMCTBA M MPABHIIA BEIYHCIICHUSI. 2
103 | 3.IIpakTuyeckas padora Ne 33 «IIpemensn» 2
Tema 16 Conep:xanue y4eOHOro MaTepuaJia 12/10
Ilpoussognas | 104 | 4.IloHsiTre IPONU3BOAHON PYHKIMH, €€ TCOMETPUIECKHI U PU3MYECKHIA CMBICI. 2
105 | 5. IIpasuna nuddepenmmpoBanus. Tabnuna nponsBoaseix. JnddepernmrpoBanne coKHBIX (QYHKIAH. 2
106 | 6. lIpakTHyeckas padora Ne 34«/IuddhepennrpoBanue BIpaKEHUI 2
107 | 7.'eomeTpuuecKkuii M pU3HUYECKHN CMBICIT IPOU3BOTHON 2
108 | ITpodeccHOHATBLHO-OPHEHTHPOBAHHOE COIePKAHUE 2
8.MpakTHyeckasi padora Ne 35 «Du3nyYECKUil CMBIC POU3BOIHOM B TPOGECCHOHANBHBIX 3aauaxy.
109 | 9. UccnenoBanue 31eMEHTapHbBIX (YHKIMH HA MOHOTOHHOCTh M TOYKH 3KCTpEMyMa. 2
110 | 10. MccnenoBanue snieMeHTapHbIX (YHKIMH Ha HanOonbliee M HAUMEHbIIee 3HAUYCHHUE C MOMOLIBIO MPOU3BOIHON 2
111 | 11. IpakTndyeckas padora Ne 36 «Haubosbiiiee 1 HauMeHbIIee 3HAYCHUE QYHKIIMHM HA OTPE3KE) 2
112 | 12. IlpumeHeHre POU3BOAHON K UCCIIEIOBAHUIO QYHKIHI U TocTpoeHuto rpadukos. [IponsBogHbie 0OpaTHON 1 2
KOMIIO3UIMH (YHKLIUH.
113 | 13. IlpakTuyeckas: padora Ne 37 «[IpumeHneHre Npon3BOAHOMN K HCCIENOBAHMIO (QYHKIMHA U TOCTPOSHHIO 2
rpaduKOB»
114 | ITpodeccnoOHATBLHO-OPUEHTHPOBAHHOE COAEPKAHUE 2
14. Ilpakrtuuyeckasi padora Ne 38 «HaxoxkneHue ONTHMAaNbHOrO pe3yibTaTa C IOMOLIBIO IMPOU3BOJHOH B
MPAaKTUIECKUX 3ajadaxy.
Conep:xaHue y4eOHOro MaTepuajia 10/8
115 | 1.IlepBoobGpa3Has. HeonpeneneHHbIH HHTETPAI. 2
Tema 17 116 | 2. CiocoObl HaXOXKICHHUS] HEONPEIEIEHHOTO HHTerpaia 2
Huterpan m ero | 117 | 3. llpakTuyeckast padora Ne 39 «CriocoObl HaX0kK/ICHHS HEOIPEIETEHHOIO MHTErpaiay 2
npUMeHeHHe 118 | 4. Onpenenennsiii uaTerpan. ®opmyna Herotona-Jleiibuuma. 2
119 | 5. BeluuceHus ONpPEEIeHHOTO HHTETpaa. 2
120 | 6.MIpakTyeckasi padora Ne 40 «BerurcieHUs ONPEaCICHHOTO0 HHTErpajiay 2
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121 | 7.'eomeTpuyeckuii cMbICT orpeneneHHoro narerpana. ®opmyna Heiotona - JleitOnuna. Pemenne 3agaq Ha 2
MPUMEHEHUE UHTETpaia AJisl BRIYMCIIEHHS (GU3NUYECKUX BEJIMYMH M TUIOIAACH
122 | 8. IpakTnyeckas padora Ne 41 Pemienue 3aau Ha NpUMEHEHHS HHTETpasia B PU3KMKE U TECOMETPHH 2
123 | IIpodeccHOHATBLHO-OPHEHTHPOBAHHOE COEePKAHNE 2
9.IIpakTHyeckas padora Ne 42 «PerieHne 3a1a4 Ha MPUMCHEHHE HHTErPajiay
Pasnen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Copep:xaHue yuedOHOro MaTepuaJia 8/-
MHuoskecTBA. 124 | 1.Tlonsitne MHOXecTBa. [TomMHOMXecTBO. Onepanuy ¢ MHOKECTBAMHU. 2
DJ1eMeHThI 125 | MpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEPIKAHME 2
Teopuu rpadoB 2.0nepanuy ¢ MHOXXECTBaMH. PellieHre NpuKIIaaHbIX 3a1ad
126 | 3.ITonstue rpada. Ces3Hbli rpad, qepeBo, UK rpad Ha TUIOCKOCTH 2
127 | 4.Tlpumenenue rpadoB K pEIICHHIO 33729y, 2
Tema 19 Copep:xaHue y4edOHOT0 MaTepuaJia 8/2
Komounartopuk | 128 | 5.OCHOBHEIC IOHATHS KOMOMHATOPHKH. 3aJauy Ha MOACYET YHCIIA pa3sMELICHHH, IEPECTAHOBOK, COYECTAHUIA. 2
a u crarucTuka | 129 6.Pemenrie KOMOMHATOPHBIX 3a/1a4 2
130 | 7. Cratucruyeckas o0paboTKa JaHHBIX 2
131 | 8.Pemenue 3aa4 Ha nepebop BapuanToB. Popmyna 6unoma Hetotona. Tpeyroneauk Ilackasst. 2
132 | 9.1TpakTuyeckas padora Ne 43 «neMeHTh KOMOMHATOPUKUY 2
Tema 20 Copep:xaHue y4eOHOT0 MaTepuaJia 14/2
JeMeHThI 133 | 10.CoObiTHE, BEPOSITHOCTH COOBITHS, CI0KEHUE U YMHOKEHHUE BeposiTHOCTEH. [1oHATHE 0 HE3aBUCHUMOCTH COOBITHII. 2
Teopun 134 | 11. IlpodeccuoHATHHO-OPHEHTHPOBAHHOE COAEPKAHNIE 2
BEpOSITHOCTEIA. 12. TlepBuuHas 0O6paboTKa CTaTUCTUYECKUX AaHHBIX. | padndeckoe ux npejpcraBieHune. HaxoxieHne cpeHux
XapaKTePUCTUK, HAOJI01aeMbIX JaHHBIX
135 | 13.BeposiTHOCTD B mpodeccHOoHaNbHBIX 3aaadax. OTHOCHTENbHAs 4acTOTa COOBITHSI, CBOMCTBO €€ YCTOMYMBOCTH. 2
Cratuctryeckoe ornpeaesieHne BeposiTHOCTH. OTieHKa BEPOSITHOCTH COOBITHS
136 | 14.ITepBuuHasi 0OpabOTKa CTATHCTHYECKUX JaHHBIX. [paduueckoe WX TmpejcraBieHue. HaxoxaeHue cpemaHux 2
XapaKTePUCTUK, HAOJI01aeMbIX JaHHBIX
137 | 15. luckpeTHas ciiyvyaiiHas BeTMUMHA, 3aKOH €€ paclpeesieHHs. 2
138 | 16.YucnoBble XapakTePUCTUKH TUCKPETHOH ciydaiiHOH BennuuHbl. [oHsATHE 0 3aKOHE OONBLINX YUCE. 2
139 | 17. Knaccudeckoe ornpeieJIeHne BepOsSTHOCTH. 2
140 | 18.I1pakTuyeckas padora Ne 44 «PenieHue 3a7a4 Ha BHIYUCICHUE BEPOSTHOCTH 2
Pazgen 10. YpaBHeHHS M HEPABEHCTBA
Tema 21 Conep:xxaHue y4eOHOT0 MaTepuaJia 18/6
141 | 1.PaBHOCHJIBHOCTb ypaBHEHHI, HEPABEHCTB, cucTeM. OCHOBHBIE PUEMBI UX PELLICHMSL. 2
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YpaBHeHus u 142 | 2. Wcnonp3oBaHue CBOMCTB U rpaduKoB GYHKIWI PU pEIICHIH YPaBHEHU W HEPABEHCTB. 2
HepaBeHCTBa 143 | 3.PemieHue MoKa3aTeNIbHBIX, JJOTAPU()MHUYCCKUX YPAaBHEHUM, HEPABEHCTB, CHCTEM. 2
144 | 4.ITpakTuueckas padora Ne 45 «OcHoBHbIC MPUEMBI K METO/IBI PEILICHUH YpaBHEHHH, HEPABEHCTB, CHCTEM» 2
145 | 5. PemieHue TpPUTOHOMETPUUYECKUX YPABHEHHM U HEPABEHCTB. 2
146 | 6. PernieHue panMoHANBHBIX, UPPAIIMOHANBHBIX YPABHEHUH, HEPABEHCTB, CHCTEM. 2
147 | 7. IpakTnyeckas padora Ne 46 «PernieHne TpUroHOMETPUIECKUX YPABHEHHI U HEPABEHCTBY 2
148 | 8. Pemenue ypaBHEHHI U HEPABEHCTB C NTapaMeTPaMHU 2
149 | 9.0mpenenenue Moayns. PackpeiTie Moaysist o onpeneneHuto. [Ipocreiinyie ypaBHeHUS 1 HEPABEHCTBA C MOAYJIEM. 2
[IprMeHeHnEe paBHOCUIIBHBIX IEPEXOI0B B ONPEACICHHBIX THIIAX YPaBHEHUIN W HEPABEHCTB C MOAYJIEM.
150 | 10.I1pakTtuyeckas padora Ne 47 «llpocTeiinie ypaBHeHHS M HEPABEHCTBA C MOJYJIEM).
151 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJIeP:KaHHE 2
11.Pemenue TEKCTOBBIX 3a]1a4 MPO(HECCHOHATIBHOTO COJICPKAHMSL.
152 | IIpodeccnoHaIBLHO-OPMEHTHPOBAHHOE CO/IEP:KaHHE 2
12 .Pemenne TEKCTOBBIX 3a/1a4 MPO(ECCHOHATHHOTO COCPKAHMSL.
IToBTOpEHUE Coaep:xkanue yueOHOr0 MaTepuasia 10/4
MaTepHaJa 153 | 1.IloBrOopeHue marepuasa (reoMeTpus) 2
154 | 2.JloBrOopenue Marepuaia (reoMeTpus) 2
155 | 3.I1pakTuueckas padora Ne 48 «[IpuMeHeHUe OMOPHBIX 3HAHUIH 110 TEOMETPHNY 2
156 | 4.IloBTopenune marepuaia (anrebpa v Hayajga MaTeMaTHIECKOTO aHAJIH3) 2
157 | 5.]loBTOopenune Marepuana (anredbpa v Hayajga MaTeMaTHYECKOTO aHAJIH3a) 2
158 | 6..ITpakTuyeckasi padora Ne 49 «[IpumeHeHre ONOPHBIX 3HAHHH N0 alTe0pe M MAaTEMaTHYECKOMY aHaIH3Y» 2
159 | 7.ToroBasi KOHTPOJIbHAs paboTa 2
Koncynpranmm 6
[TpomexxyTounast arrectarus B Gopme sK3amena
Bcero: 324

OcBoeHne y4eOHOTO mMpeaMeTra MOXKET OBITh peajn30BaHO C TMPUMEHEHHUEM DJIEKTPOHHOTO OOyYeHHSs, AMCTAHIIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTHI B COOTBETCTBUHU C [lonokeHWeM O MPUMEHEHHHU JJIEKTPOHHOTO OOYYEHHMsI, JUCTAHIIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTHUW MpH
peanu3anuu 00pa30BaTEIbHBIX MPOrpaMMaM CPEAHETO MPodecCHOHATBFHOTO 00pa30BaHUs, YTBEPXKICHHOTO TpelceaaTe]IeM YYeHOTO COBETa
DI'BOY BO «YI'TVY».
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3. YCJIOBUSA PEAJIN3AIIUU PABOUYEM TPOT'PAMMBI YUEBHOI'O
HHPEIMETA «MATEMATHUKA)

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Peanmuzanus paboueil mporpaMMbl ydeOHOTO TpeaMera TPeOyeT HaTudHs
y4eOHOro KabMHeTa MaTEeMaTHKHU.

OcHalleHHOCTh Y4eOHOro KaOWHeTa: MOCaJ0YHbIC MECTa M0 KOJUYECTBY
oOydarormuxcs, pabodee MECTO TpermojaBareis, I0CKa ydcOHas, HarJsIHbIC
OCOOUS, TJIaKaThl, CTCHIbI, Y4eOHO-METOIMYeCKas JOKYMCHTAIIHS.

3.2. UndpopMaunoHHoe o0ecneyeHue 00yueHust

[lepeyenb pekoMeHAyeMbIX y4eOHbIX H3AaHuil, MHTepHET-pecypcos,
JOTIOJTHUTEBHOM JINTEPATYPBI

OcHoBHasi JiuTepaTypa:

° Hanasa, A. A. Marematuka : yueOnuk / A.A. anasn. — 3-¢ u3f.,
ucrip. u jgorn. — Mocka : MH®PA-M, 2023. — 544 c¢. — (Cpennee
npodeccuonansHoe o6OpaszoBanue). - ISBN 978-5-16-012592-3. - Tekcr:
anektponHbid. - URL: https://znanium.com/catalog/product/1891827

o Hanmasu, A. A. COopHUK 3a7a4 10 MaTeMaTHKE : yueOHOoe mocooue /
A. A. lagasga. — 3-¢ uza. — Mocksa : DOPYM : UH®PA-M, 2021. — 352 c.
— (ITpodeccuonansuoe obpazopanue). - ISBN 978-5-91134-803-8. - Tekcr :
anektponHbId. - URL: https://znanium.com/catalog/product/1362444

o Oxno, H. C. Marematuka : yue6nuk / H.C. FOxHo. — Mockga :
NH®PA-M, 2023. — 204 c¢. — (Cpennee npodeccroHanbHOE 00pa3oBaHUE).
— DOl 10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekcr

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

JlonmosiHUTEILHAS JIUTEpaTypa:

o bapnymkun, B. B. Maremarnka. DieMeHTBI BBICIIEW MAaTEMATHKU :
yueOHuK : B 2 Tomax. Tom 1/ B. B. bapaymkun, A. A. [IpokodseB. — Mocksa :
KYPC : HUH®PA-M, 2021. — 304 c. — (Cpennee mnpodeccuoHaibHOE
obpazoBanue). — ISBN 978-5-906923-05-9. — TekcT : 251IeKTpOHHBIA. — Pexxum
noctyna: https://znanium.com/read?id=372717

. bapnymkun, B. B. Maremaruka. D1eMeHThI BBICIIEH MaTEMAaTHKU :
yueOHuK : B 2 Tomax. Tom 2 / B.B. bapaymkun, A.A. IIpokodbseB. — Mockaa :
KYPC : HUH®PA-M, 2022. — 368 c. — (Cpennee mnpodeccuoHaibHOE
oOpazoBanue). — ISBN 978-5-906923-34-9. — Tekcrt : 31eKTpOHHBINA. — Pexxum
nocryma: https://znanium.com/read?id=380017

° Marematuka : ydyebHoe mocobue / M. M. Uepnemnos, H. b.
Kap6auunckas, E. C. Jlebenena, E. E. Xapuronora ; mon penakuueit M. M.
YepuenoBa. — 3-¢ u3a. — MockBa : Poccuiickuii rocyaapcTBEHHBIN



https://znanium.com/catalog/product/1891827
https://znanium.com/catalog/product/1362444
https://znanium.com/catalog/product/1906092
https://znanium.com/read?id=372717
https://znanium.com/read?id=380017
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yHUBepcuTeT mpaBocynus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. —
Tekcer : ANeKTpOHHBIN // DAEKTPOHHBIA pecypc HU(PPOBONH 00pa3zoBaTEIBHOU
cpenbl CIIO PROFo6pazoBanue : [caiT]. — URL:
https://profspo.ru/books/122921

° Abonymmaa, K. P. Maremarnka : yueOnuk mms CIIO / K. P.
AOnynnmuna, P. I'. MyxameraunoBa. — Capatos : [IpodoOpazoBanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. — TekcT : 3IEKTPOHHBIHN // DIEKTPOHHBIN
pecypc mdposoit oopazoBarenpHOi cpeasl CIIO PROFobpaszoBanwme : [caift].
— URL.: https://profspo.ru/books/99917

° [[unoga, JI. 1. MaTemartuka : yaeoHoe nocodue / JI.W. Illumnosa, A.E.
[unosB. — MockBa : HWH®PA-M, 2020. - 238 c. — (Cpennee
npodeccuonanbHoe o6pazoBanue). — ISBN 978-5-16-014561-7. — Tekcer :
AJIEKTPOHHBIN. — Pexxum octyna: https://znanium.com/read?id=359850



https://profspo.ru/books/122921
https://profspo.ru/books/99917
https://znanium.com/read?id=359850
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

KOHTpOJII) H OICHKa pEC3yjIbTaTOB OCBOCHHUA yqe6H0r0 npeamMeTa OCYIICCTBILACTCA IIPCIIOAABATCIIEM B IIPOLICCCE

IMPOBCACHUA IMPAKTHYCCKUX 3aHHTHfI,

7a0opaTopHBIX PaboT,

HWHAUBUAYAJIBHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

TCCTUPOBAHH,

a TaKXKC BBIIIOJHCHUA O6y‘IaI-OHlI/IMI/ICH

[Tnanupyemblie pe3ynbTaThl OCBOCHUS 0011e00pa3oBaTebHON AUCIUIUIHMHBL B cooTBeTcTBHM ¢ DI'OC CIIO u Ha ocHOBe

OI'OoC COO.

Koa n nHaumenoBanue
(opMupyeMbIX KOMIIETEeH U

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0CBOCHUA TUCHUIIJINHBI

Oomue

JAucuumiimHapHbie (MpeaIMeTHbIe)

OK 01. Bsibupats croco0sbl
peLIeHus 3a1a4
poheCcCHOHAIBHOM
JeATEILHOCTH
IPUMEHUTEIBEHO

K pa3JIM9YHbIM KOHTCKCTaM

B yacTu Tpya0BOro BocnutaHus:
- TOTOBHOCTb K Tpydy, OCO3HaHHME LEHHOCTU
MacTepCcTBa, TPYI0JI00HE;

- HHTEpeC K Pa3IUYHBIM chepam
npoecCHOHANBHOM AESITEeIbHOCTH,
OBnanenue YHHUBEPCAJIbHBIMU y4eOHBIMU

IIO3HAaBATCIIbHBIMHN I[eﬁCTBHSIMH:
a) 0a30BBIC JTOTHYECKHE JCHCTBHS:

- CaMOCTOSITEIILHO bopMynupoBaTh "
aKTyaJlu3upoBaTh MpoOieMy, paccMaTpuBaTh e€e
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIH TNPU3HAK WIN
OCHOBaHUSl JUIsl CPaBHEHHUs, KJIAacCU(PUKALUU U
00001ICHHS;

- ONpeNeNiTh LEIH JIeATSIBHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX OOCTHIKCHUA,
- BBIABJISATH 3aKOHOMEPHOCTH M TPOTHBOpEYHUS B
paccMaTpUBACMBbIX SBJICHUSX;

- BHOCUTh KOPPEKTUBBI B JIATCIBLHOCTD, OIICHUBAThH
COOTBETCTBHE PE3YJIbTATOB IEJSIM, OICHHBATH

3a1aBaThb

-BIIaJIETh METOJAMH JIOKa3aTeJbCTB, AaJrOPUTMAMHU pEIICHHS
3a7a4; yMeHHe (OPMYyIHPOBATh ONPEIACICHUS, AKCHOMBI H
TEOPEMBI, IPUMEHSTh HX, TIPOBOIUTH JOKA3ATEIbHBIC PACCYKICHUS
B XOJIC PELICHHS 33/1a4;

- yMeTh OIEPUPOBATH MOHATUSIMHU: CTEICHb YHCIA, JIorapudm
qucJia, YMEHUE BBITTOJIHATH BBIYHCIICHUEC 3HAYEHUH u
nmpeoOpa3oBaHusl BBIPAKEHUH CO CTEMEHSAMH U Jorapudmamu,
npeoOpa3oBanus APOOHO-PAITMIOHATBHBIX BHIPAKEHHIA,

- YMETH OIICPUPOBATH IIOHATUAMMU. pairOHAJIbHBIC,
HUppanoHalIbHbIC, ITOKA3aTCJIbHBIC, CTCIICHHBIC, .]'IOl"apI/I(bMI/I‘{eCKI/Ie,
TPUTOHOMETPUYECKHUE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI,

- yYMEThb ONEpPHpPOBaTh TMOHATHAMHU: (YHKLUS, HEMpepbIBHASL
(GyHKIMS,  TPOM3BOAHAs,  NEPBOOOpa3Hasi,  ONpEICICHHBIN
WHTETpal, yMETh HAaXOMUTh MPOU3BOJHBIC  DIEMEHTAPHBIX
(YHKIUH, HCIONB3Yysl CIPaBOYHBIE MaTepHaibl; HCCIENOBAaTh B
HpOCTeﬁmHX cirydasax Q)YHKIII/II/I Ha MOHOTOHHOCTBb, HAXOIHUTH
HauOONbIIME W HaWMEHbINWE 3HAueHWs (YHKIOUI; CTPOUTH
rpagKd ~ MHOTOWICHOB €  WCIOJB30BaHHWEM  ammapara
MaTeMaTH4ecKOro aHalinW3a; NPUMEHSATh IPOM3BOAHYIO IpU
pemieHnM  3aJad  Ha  JBIDKCHHE,  pemarh  NpPaKTHKO-
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PHUCKU TOCJEICTBUHN EATEIbHOCTH;

- pa3BUBaTh KPEaTHBHOE MBILIUICHUE MPHU PEIICHUN
JKU3HEHHBIX TPO0JIeM

0) 6a30BBIC UCCIICOBATEIBCKUE ICHCTBUS:

- BJIaJIeTh HaBbIKAMH Y4eOHO-HCCIIeI0BATENbCKON U
NPOEKTHOM NeATETbHOCTH, HABBIKAMH Pa3pelIeHUs
npooJeM;

- BBIABIATH NPUYMHHO-CIICJCTBEHHBIC CBS3H U
aKTyaJIM3UpOBATh 3a/1a4yy, BBIABUTaTh THIIOTE3y €€
perieHus, HAXOIHUTh apryMEeHTBI TUTST
JIOKA3aTeNbCTBA CBOMX YTBEPKICHWH, 3a7aBaTh
napaMeTpsl U KPUTEPUH PEILICHUS;

- aHaJTU3UpPOBATH IOJIYYCHHBIE B XOJ€ PEIICHUS
3aJa4d pe3yNabTaThl, KPUTUYECKH OLEHHBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBUSIX;

-- YMETh NMEPEHOCHTh 3HAHHS B MO3HABATEIBHYIO U
NPaKTUYECKYI0 00J1aCTH KU3HEACATEIbHOCTH;

- YMCTL I/IHTCI‘pI/IpOBaTB 3HAHUA n3 pa3HBIX
NpeaMETHBIX o0acTeil;

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

51 CIIOCOOHOCTH nux HCIIOJIb30BaHMS B

MMO3HABATEILHOUN U COHH&HLHOﬁ IPaKTHUKE

OpPUCHTUPOBAHHBIC 3ada4d Ha HAuOOJIBIINE U HAUMEHBIIINE
3HAYEHUs, HAa HAXO0XICHUE IIYTU, CKOPOCTU U YCKOPEHUS,

- yMeThb ONEPUPOBATH MOHATUSAMH: palMOHAIbHAA (QYHKIUA,
MoKasarebHas (QYHKIHA, CTeNeHHas QYHKIHS, JJoTapuMuIecKas
(GyHKIMSA, TpUTOHOMETpUYeckue (GyHKIWH, oOpaTHBIE (QYHKINU;
YMEHHUE CTPOWUTH TIpadUKd H3Y4YEeHHBIX (YHKLIUH, HCIIOJIB30BaTh
rpaduKy MPH U3YYEHUH MPOLECCOB U 3aBUCUMOCTEH, PU PEIICHUH
3a7a4 U3 IPYruX y4eOHBIX MPEJAMETOB U 33/1a4 U3 PeabHOH KU3HH;
BBIpa)kaTh (pOpMyIaMH 3aBUCUMOCTH MEX]ly BEIMYMHAMUY;

- YMCThb peulaTb TCKCTOBBIC 3aJa4YX PAa3HbIX THUIIOB (B TOM YHUCIIC
Ha MPOLCHTHI, JOJU WU 4YaCTHU, HAa JABUIKXCHHC, pa60Ty, CTOMMOCTH
TOBapOB M YCIyr, HAJOTHM, 3aJadyd U3 00JacTH YyHpaBlICHHS
JIMYHBIMH U CEMEWHBIMU Q)HHchaMI/I); COCTABJIATH BBIPAXKCHUA,
ypaBHEHHUsI, HEPABEHCTBA M UX CHUCTEMBI II0 YCIOBHIO 3aJauH,
HCCIIeI0OBATh MOJTy4EeHHOE peleHue u OLIEHUBATH
MPaBIONIOI00HOCTh PE3yIbTATOB,;

- YMETh ONEpPUPOBATH MOHATHAMHU: cpenHee apupMeTHYECKOe,
MeaMaHa, HauOoJblliee W HAWMEHBbIIEEe 3HAYCHHs, pa3Max,
JMCIEepCHs], CTaHIApTHOE OTKIOHEHHWE YHCIIOBOTO Habopa; yMeTh
W3BJIEKaTh, UHTEPIPETUPOBATh MH(POPMALIUIO, MPEJICTABICHHYIO B
TabIuiax, Ha auarpammax, rpadukax, OTPa)arolIyl CBOMCTBa
peanbHBIX IMPOLECCOB M SIBJICHUM; MPENCTaBlIATh MH(YOPMAIHUIO C
MOMOIIBI0 TAaOJWII W JAWarpaMM; HCCIEIOBaTh CTAaTHCTUYECKHE
JJAHHBIC, B TOM YHCJE C MPUMEHEHHEM TpaUYecKHX METOJOB H
JNIEKTPOHHBIX CPEICTB;

- YMETh ONEPUPOBATH MOHITUSMU: CIYYalHBINA OIBIT U CITy4aiftHOE
COObITHE, BEPOSATHOCT CIy4alHOrO COOBITHS; YMEHHE BBIYHCIIATH
BEPOSITHOCTb € HCIOJIB30BaHHMEM  IpadMuecKUX  METOJIOB;
NPUMEHATh (OPMYIIBI CIOXKEHHS W YMHOXXEHHUS BEPOSTHOCTEH,
KOMOMHATOpHBIe (akTel M (QOpPMYyIsl TPHU pPEUICHWH 3a/ad;
OLICHMBATb BCPOATHOCTHU PCAJIbHBIX CO6BITPII>'I; 3HAKOMCTBO CO
CIlyJYallHBIMM ~ BEJIMYMHAMH; yMEHHE TPHUBOAWTH HPUMEPHI
NPOSIBIIGHUS]  3aKOHA  OOJBIIMX YHCENl B  MNPUPOAHBIX H
OOIIECTBEHHBIX SIBICHUSIX;

- YMETh ONEPUPOBATh MOHSATHSIMH: TOYKA, MpPsMasi, IIOCKOCTH,
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MPOCTPAHCTBO, JBYI'PAHHBIA YIOJ, CKpPELUMBAIOIIMECS IMpSIMBIE,
MapaieIbHOCTh M NEPHEHAMKYIAPHOCTh NPSIMBIX U IJIOCKOCTEH,
Yo MEXIY NPSIMBbIMH, YTOJ MEXAY NPAMON U MJIOCKOCTBIO, Yrojl
MEXIY IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH [0 IIOCKOCTH,
paccTosiHUE MEXIy NPSIMBbIMM, PAaCCTOSHHE MEXIy IUIOCKOCTAMM;
yMEHHE HCIOJIb30BaTh IPH PELICHUM 3aJad U3ydeHHbIE (aKThl U
TEOpeMbl IUITAHUMETPUHU; YMEHHE OLIEHHBATh pa3Mepbl O0OBEKTOB
OKPY’KaIOIIero Mupa;

- YMCTb OINEpHUpPOBATh IOHATUSAMHU: MHOI'OI'PAHHHK, CCYUCHUC
MHOTOTpaHHUKa, Ky0, mapajuiesienune], Ipu3Ma, IHpamMuja,
¢urypa u moBepxXHOCTb BpAIlleHUs, LWWIMHIP, KOHYC, 1Iap, cdepa,
ceueHHss (UIypbl BpalleHHs, IUIOCKOCTb, Kacaromasicsi chepsl,
LWIMHApPA, KOHYyCA, IUIOI[aAb IOBEPXHOCTU MHUPaAMUABI, [PU3MBI,
KOHyca,  LWIMHApa, Iulom@ans  chepel, o00beM  KyoOa,
IOPSMOYTOJNIBHOTO  Mapajuleienunena,  MUPaMUAbI,  MPHU3MBI,
LWIMHApPA, KOHYyca, IIapa; YMEHHE n300pa)kaTb MHOTOTPaHHUKH U
MOBEPXHOCTH BpAILEHUS, HMX CEUYEHHS OT pPYKH, C MOMOIIBIO
YEepPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE PAaCIO3HABAThH
MMpaBUJIbHBIC MHOT'OTPAaHHUKU,

- YMCTH ONEPUPOBATH IMOHATUAMU: JABUKCHHUEC B HNPOCTPAHCTBE,
noo0HbIe (DUTYpBl B TNPOCTPAHCTBE; HCIIOIB30BATh OTHOIIEHUE
IUIOINAZCH TOBEpPXHOCTEH U 00BEMOB MOAOOHBIX (GUTYyp TIpH
pelLlIeHNH 3a7ay;

- YMETh BBIYUCIATH I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA, Yrod,
U101 Ab, 00BEM, IUIOIIAAb TOBEPXHOCTHU), UCIOIb3Ysl N3yUEHHbIE
(opMyInbI U METOBI;

- YMETb ONEpUpOBaTh MOHATUSAMHU: HPSAMOYIOJIbHAs cHCTEMa
KOOpAWHAT, KOOpAWHATbl TOYKH, BCKTOP, KOOPJAUHATBI BCKTOPA,
CKaJIIPHOE MPOU3BEICHHUE, Yrol MEeXIy BEKTOpaMHu, CyMMa
BEKTOPOB, IPOM3BEICHNE BEKTOPA HA YHUCIIO; HAXOJUTH C TIOMOIIIBIO
U3y4EeHHBIX (POPMYNI KOOPIMHATHI CEPEUHbI OTPE3Ka, PAaCCTOSHUE
MEXIY JBYMs TOUKaMU;

- YMETb BBIOMpaTh MOAXOAIIUN U3yYEHHBIM METO JUlsl peIeHHs
3aJa4u, paclo3HaBaTh MaTeMAaTU4eCKUe (PaKTbl U MAaTEMAaTHUECKUE
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MOJICTK B MPUPOJHBIX W OOIIECTBEHHBIX SBJICHUAX, B HUCKYCCTBE;
YyMEHHUE TPHUBOJUTH TPHUMEPHl MaTEeMaTHYECKHUX  OTKPBITHHA
POCCHUICKON U MUPOBOM MaTeMaTUYECKOU HAYKH.

- yMeTh OIEPHUPOBATH TIOHATHUSAMH: OTpECIICHUEe, aKCHOMa,
Teopema, CIeICTBHe, CBOWCTBO, TPHU3HAK, JOKa3aTeIIbCTBO,
paBHOCHIILHBIC (HOPMYIMPOBKH; YMEHUE (GOPMYITHUPOBATH OOPAaTHOE
U TPOTHBOIIOJIOKHOE YTBEP)KICHUE, MPHUBOIUTH IMPUMEPHI H
KOHTPIIPUMEPHI, HCIIOJIB30BATh METO/I MAaTEMaTUICCKON WHAYKIINU;
NPOBOJUTH JOKa3aTeNIbHBIE PACCY)KIEHHUS TpU PEIICHUH 3ajad,
OILICHMBATH JIOTHYECKYIO MPABUIHLHOCTh PACCYKIACHHUIA;

- YMETh OIEPHPOBATh MOHATHAMH: MHOXECTBO, TOJIMHOXKECTBO,
orepaly HaJl MHOKECTBAMHU; YMEHHE HCIOJb30BaTh TEOPETHUKO-
MHO>KECTBEHHBIN ammapaT JJIsl ONMMCAHUs pealbHBIX IMPOILECCOB U
SIBJICHUU TIPU PEIICHUH 3a]a4, B TOM YHCJE M3 JPYIHX Y4eOHBIX
MPEIMETOB;

- YMETh OINEPHPOBATh MOHATHAMH: Tpad, CBI3HBINA Tpad, AepeBo,
LUKJ, Tpad Ha TUIOCKOCTH; YMCHHE 3a/1aBaTh U OMKCHIBATH Tpadbl
Pa3IMYHBIMKM CIIOCOOAMHM; HCIIOJIb30BaTh Tpadbl NPH PEIICHUH
3amay;

- yMeTh CBOOOJHO ONEPHUPOBATH TOHSATHUSAMHU: COUYCTAHHE,
MEePECTaHOBKA, YUCIIO COYETAHWH, YHUCIO IMEPECTaHOBOK; OWHOM
HprloTona; yMmeHune mpuUMEHSITh KOMOHMHATOpHBIE (aKThl W
pacCyXIeHUs JJIs PEIISHHs 3a/1a4;

-yMeTh OIEPUPOBATh TOHITHSAMHU: HATypallbHOE YHCIIO, IIEJ0e
YUCJIO, OCTaTOK MO  MOAY/II0,  PAalMOHAIBLHOE  YHCIIO,
UPpAIMOHATILHOE  YKCJIO, MHOXKECTBA HATypPaIbHBIX, IIENbIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YWCEN; YMEHHE HCIOIh30BaTh
NMPU3HAKK  JISNTMMOCTH, HAWUMEHBIIMKA OOMMH  JAeIuTeNs W
HauMeHbIIIee o0Inee KpaTHOe, anropuT™M EBKimma mpu pereHuH
3a/a4; 3HAKOMCTBO C PAa3IMYHBIMHA TO3UIIMOHHBIMUA CHUCTEMaMH
CUHCTICHUS;

- YMETh CBOOOJIHO ONEPHUPOBATH MOHITHIMH: CTEICHb C IIEIBIM
MoKasaTeieM, KOpeHb HATypaJlbHOM  CTETeHH, CTENeHb ¢
panyoHANBHBIM  TIOKa3aTejdeM, CTeleHb C JeHCTBHUTEIBLHBIM
(BemecTBEHHBIM) TIOKa3aresem, Jiorapudm duciia, CHHYC, KOCHHYC
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U TAaHT'€HC MPOU3BOJILHOTO YHCIIA;

- YMeTb ONEpPHUPOBATH MOHATUSAMH: TOXJIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CCTEMa ypaBHEHUH U
HEPaBEHCTB, PABHOCWIBHOCTb YPAaBHEHWH, HEPABEHCTB U CHUCTEM,
palMOHaIbHbIE, HPPAlMOHAIbHBIE, II0Ka3aTEIbHbIE, CTECIICHHBIE,
norapupMUYECKUe, TPUTOHOMETPUUECKHE YPaBHEHUS], HEPAaBEHCTBA
U CHCTEMBI; YMEHHUE PEIIaTh YPABHEHUS, HEPABEHCTBA M CUCTEMBI C
MIOMOILBIO PA3JIMYHBIX IIPUEMOB; PEIIaTh YPaBHEHUS, HEPABEHCTBA
U CHUCTEMBI C NapaMeTpoM; NPUMEHITh ypaBHEHHUS, HEPABEHCTBA,
UX CHUCTEMBl JUIsl peIleHHs MaTeMaTH4YeCKUX 3aJad M 3a1ad W3
Pa3JINYHBIX 00JIaCTel HAYKU U PEaTbHOM KU3HHU;

-yMeTb CBOOOJHO ONEpUpPOBATh MOHATHAMU: rpaduk (GyHKLIUH,
oOpartHast (QYHKIU, KOMIO3MLIUSA (QYyHKUMH, JTUHEHHas (QyHKIus,
KBaZipaTuyHasi ~ (QYHKIMs, CTeNeHHas (yHKUHMA C  LeJbIM
nokasarejaeM,  TPUTOHOMETpPUYECKME  (YHKUMHM,  OOpaTHbIE
TPUTOHOMETPUYECKUE byHKIMH, noKasaresbHas u
norapupmuyeckas GpyHKINH; yMEHHE CTPOUTh rpaduku GyHKuuii,
BBITIOJIHATH MIPeo0pa3zoBaHus rpadukoB QyHKIUIHA;

YMEHHE UCMOJIb30BaTh Tpapuku QyHKIOMH JUIsT  M3y4EeHUs
MIPOIIECCOB M 3aBUCHUMOCTEH IpU peIleHHM 3a7ad M3 JPyTrux
y4eOHBIX NMPEIMETOB U U3 PEaTbHOI KU3HH; BEIpaXXaTh (GopMyIamMu
3aBUCHUMOCTH MEX]ly BeIMYMHAMU;

yMeHHe cBOOOJIHO ONEepUpOBaTh MOHATUAMH: YETHOCTh (DYHKINH,
HNEPUOUYHOCTh ¢byHKLUY, OrpPaHUYEHHOCTb byHKLUY,
MOHOTOHHOCTb ()YHKLIMH, IKCTpeMyM (yHKIMM, HauOoibllee MU
HalMEHbIlIee 3HAuUeHUs (QYHKIUU Ha IPOMEXYTKE; yMEHHE
IIPOBOJUTH UCCIIENOBAHUE (DYHKIIUH;

YMEHUE HCHOJb30BATh CBOMCTBA U rpaduku QYHKIUH 1u1s
pelieHuss ypaBHEHHMH, HEpPaBEHCTB W 33Jad C IapaMeTpaMuy;
n300paxaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHHIA
ypaBHEHHUH, HEPABEHCTB U UX CHCTEM;

- YMETb CBOOOTHO OIIEpUPOBaATh MOHSTHAMM:
MIOCJIEZIOBATEIBHOCTD, apupmeTHyecKas nporpeccus,
reoMeTpuyecKas nporpeccus, OECKOHEYHO yObIBaromias

TCOMETPUYICCKAA IPOrpeCCusi, YMCHUC 3a4aBaTb
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[I0CJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOIIBI0 PEKypPEHTHBIX
(opmyr;

- yMeTb ONEepUpPOBaTh MHMOHATHSIMU: HENPEPHIBHOCTb (GYHKILUH,
acUMNTOTHl rpaduka (QYHKIMU, NepBas U BTOpas NPOU3BOAHASL
(YHKITMH, TEOMETPUYCCKUA U (PU3UYECKHA CMBICI MPOU3BOTHOM,
epBoOOpa3Has, ONpENeNICHHbI MHTErpajg; yMeHHE HaXOIUTh
acUMNTOTHI rpaduka (QyHKLIUM; YMEHUE BBIUUCIATH MIPOU3BOJIHBIC
CYMMbI, TPOU3BEIEHHS, YAaCTHOIO U KOMIIO3ULUH (YHKIHA,
HAaXOJUTh ypaBHEHUE KacaTelIbHOU K rpaduKy QyHKIUY;

YMEHHE HCIOJIb30BaTh IPOU3BOAHYIO JUISL  HMCCJEIOBAaHUS
(GyHKLIUH, 1715 HAXOKACHUS HAWTY4IlIero peleHus B IPUKIIaIHbIX,
B TOM YHCIJIE€ COLMAJIbHO-3KOHOMHUYECKUX M (PU3MUECKUX 3a/1a4ax,
JUIsL OIIpEJeNIeHHs] CKOPOCTH M YCKOPEHUS; HaXOAWTh IUIOLIAAU U
00beMbl GUryp C HOMOUIBIO HHTErpaja; NPUBOJUTH HPUMEPHI
MaTeMaTH4ecKoro MOJIETTUPOBAHUS C HIOMOILIBIO
nuddepeHnnanbHbIX YpaBHEHUH;

- yMeTb ONEpHPOBaTh MOHATHSAMHU: KOMIUIEKCHOE 4YHCIIO,
CONPSDKEHHbIE KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4Hcia, ¢GopMa 3aliCH  KOMIUIEKCHBIX —YHCEN
(reomeTpuyeckasi, TPUrOHOMETpHUUECKast U anredpandeckas); yMeTb
MIPOU3BOJIUTh apu(pMETHYEeCKUe JEHCTBUS C KOMIUICKCHBIMH
YHUCIaMU; TIPUBOAMTH IPUMEPHI HCIOJIB30BAaHUS KOMIUIEKCHBIX
qHCen;

- yMeTb CBOOOAHO ONEPUPOBATH  TOHATUAMHU:  CpEJHEE
apupmeTHyecKoe, MeauaHa, HauOospllee M HauMEHbLIEe
3HA4YeHUs, pa3Max, IUCHEepCUsl, CTAHAAPTHOE OTKIOHEHUE JUIsl
OIUCaHHUs YHUCIOBBIX  JIaHHBIX; yMEHUE HCCIIeI0BaTh
CTaTUCTUYECKHE [JaHHblE, B TOM 4YHUCIE€ C IPUMEHEHUEM
rpaduuecKuX METOJOB M JJIEKTPOHHBIX CPEJICTB; TpaduyecKu
HCCIIeIOBaTh COBMECTHBIE HAOIOACHUS C IOMOINBIO JHarpamMm
paccerBaHusl ¥ IMHENHOU PETPECCHY;

- YMETb HaxXOIUTh BEPOATHOCTU COOBITHH C MCIHOJIB30BaHUEM
rpaguyecKux METOJOB; MPUMEHSITh Ul PelleHHs 3a1ad (HopMyJIbl
CIIOKEHMsI U YMHOXCEHHs BEpOSTHOCTEH, (HOpMyildy IOJHOU
BEpOSATHOCTH, (Gopmyny bepHymin, koMOMHAaTOpHbIE (aKTbl U
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(hopMyIibl; OLIEHWBATH BEPOSITHOCTH pPEalbHBIX COOBITHI; yMEHHE
ONEepUpOBaTh MOHATUSMHU: CIIydailHas BEJIUYMHA, paclpeieiieHue
BEPOATHOCTEH, MATEeMATHYECKOE  OXHMJIAHUE, JUCHEpPCHs U
CTaHJAPTHOE OTKIOHEHHWE CIly4YalHOM BEIMYUHBI, (QYHKIHH
pacnpeneseHuss U IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTEJIbHOTO H
HOPMAaJIbHOTO PACIpENEICHUN; yMEHUE HCIONIb30BAThH CBOMCTBA
M3YYEHHBIX paclpeieNeH’il Uil pelieHusl 3a4ad; 3HaKOMCTBO C
MOHATHSMM: 3aKOH OONBIIMX YHCEN, METOAbl BBIOOPOUHBIX
UCCJIEJOBAHUI; YMEHUE IIPUBOIAUTH IPUMEPBI NIPOSBICHUS 3aKOHA
OOJIBIINX YHCEN B IMPpUPOAHBIX U O6HICCTBCHHBIX SIBJICHUAX,

- yMeThb CBOOOJHO ONEpPUPOBATH MHOHATHSMU: TOYKA, IHpsSMasd,
IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, INIOCKHI  yroll,
JBYTPAHHBII  yroJI, TPEXTPAHHBIA yroiy, IepeceKaroIuecs,
napajuleJibHble M CKpELIMBAIOIIMECS NpsSMbIe, NapauleIbHOCTh U
NEPNEeHIUKYIAPHOCT MPSAMBIX M IJIOCKOCTEH, Yroil MexXIy
NPSIMBIMU, YTOJl MEXKIY MPSMOM M IJIOCKOCTBIO, YrOJl MEXKIY
IUIOCKOCTSIMU; YMEHHME MCIIOJIb30BAaTh MPU  PEIICHUU 3a]ad
M3Yy4YeHHbIE (DAKTbl U TEOPEMbl IIAHUMETPUHU; YMEHHE OLICHUBAThH
pa3Mepsl OOBEKTOB B OKPYKAIOIIEM MHUpPE; YMEHHE ONEepUpOBaTh
IIOHATUAMMU MHOTI'OT'paHHUK, CCUYCHHUC MHOI'OT'paHHHKA,
NPAaBWIbHBIM MHOTOTpAaHHMK, @pU3Ma, NHUpaMuia, ¢urypa Hu
MOBEPXHOCTh BpAIIECHUs, LWINHAP, KOHYC, 1map, cdepa, pa3BepTka
MOBEPXHOCTH, CEYEHMs KOHYCa M ILWINHAPA, MapajlIeIbHBIE OCH
WIA OCHOBaHMIO, CEYEHUE Il1apa, IUIOCKOCTh, Kacarowasics chepsl,
LWIMHAPA, KOHYCAa; YMEHUE CTPOUTh CEYEHUE MHOIOTPaHHHMKA,
n300pakaTb MHOTOTPAHHUKH, (PUIYpbl U MOBEPXHOCTU BPALICHUS,
X CEYEHUS, B TOM YMCIE C IOMOLIBIO JJIEKTPOHHBIX CPENCTB;
YMEHUE  IPUMEHATh  CBOMCTBA  IeOMETpUUYECKUX  (uryp,
CaMOCTOSITENTLHO (POPMYIINPOBATH ONPEIEICHUS U3y4aeMbIX GUryp,
BbIABUTAaTh T'UIIOTE3bBI O CBOMCTBAax H MMpU3HaKax reoOMETpUYCCKUX
¢uryp, o00CHOBBIBaTh MJIM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
knaccuukanuio (GUryp Mo pasinYHbIM TPH3HAKAM, BBITOJIHATH
HE00XO0/IUMBIE IOTIOTHUTENHBIE TIOCTPOCHHUS,

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUAMU: ILIOLIAb (QUTYPHI,
00beM (Urypbl, BeJUYMHA YIJA, PAcCTOSHHE OT TOYKH JI0
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IUIOCKOCTH, PAcCTOSHUE MEXJy INPSMBIMHU, PAcCTOSHHE MEXIy
IUIOCKOCTSIMM,  IUIOaAb  cepsl, IUIOMIAAb  HOBEPXHOCTH
NUpaMHJIbl, TNPU3MBI, KOHyca, LWIMHApa, 00beM  KyoOa,
NPSMOYTOJIBHOTO — TMapajUieNienunesa, NHPaMHIbl,  MPHU3MBI,
HWIMHAPA, KOHYCa, IIapa; yMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB
MoTI00HBIX (UTyp;

- yMeThb CBOOOJHO ONEPHPOBATH MOHATUSMH: JBIDKCHHE,
napajyielbHbli  TIEPEeHOC, CHUMMETpPHsS Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue NOA00MS, MOAOOHBIE
¢Gurypsl; yMeHue pacno3HaBaTh paBHbIE U MOAO0OHBIE (DUTYDHI, B
TOM 4HCI€ B NPUPOAE, HMCKYCCTBE, AapXHUTEKType; YyMEHHE
UCII0JIb30BaTh reoMeTpuyecKue OTHOIIICHHH, HaXOJUTh
TeOMETPUUYECKUE BEJIMYMHBI (IJTMHA, YTOJ, IUIOUaab, 00BEM) MpH
pellleHNH 3a1ad U3 JIPYTUX Y4eOHBIX NMPEIMETOB U U3 PeabHOMN
KHU3HH;

- yMeTh CBOOOJHO ONEPHUPOBATH MOHATHUAMHU: NPSMOYTOJIbHAS
cucTeMa KOOpPAMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIWHATHI
BEKTOpa, CyMMa BEKTOpOB, IPOW3BEJCHHE BEKTOpAa Ha YHUCIIO,
pas3yiokeHHe BeKTopa 10 0as3ucy, CKaJsipHOE IPOU3BECHHUE,
BEKTOPHOE IPOM3BEACHUE, YOl MEXIy BEKTOpaMH; yMEHHE
WCIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIM METOA Il PeIIeHUs
TEeOMETPUUECKUX 3aJad W 3ajad JpPYyrux Yy4eOHBIX MpPEIMETOB;
ONEpUPOBaTh MOHATHUAMHU: MaTpuma 2x2 u 3X3, ompeaeauTellb
MaTpUIbl, FEOMETPUUECKUI CMBICI ONPEAETUTENS;

- yMeTb MOJEIUPOBATb pEalbHble CHUTyallud Ha S3bIKE
MaTEMaTUKH; COCTAaBJIATh BbIPAKEHUSI, YPaBHEHMs, HEPABEHCTBA U
UX CHCTEMBbI IO YCJIOBHIO 3aJaud, HCCIEI0BAThb IOCTPOCHHBIE
MOJIEJIN C UCIOJIb30BAHUEM amMapara anreOpbl, HHTEPIPETUPOBAT
MOJyYCHHBIH PpE3yabTaT; CTPOUTh MaTeMaTHYECKHE MOIETH C
MOMOIIIBI0 TEOMETPUYECKUX TOHATUH W BEJIWYMH, peIlaTh
CBSI3aHHBIE C HHMH [PAKTUYECKHE 3a/a4d;  COCTABIATH
BEPOSTHOCTHYIO MOJENb W HHTEPIPETHPOBATH  IOTyYCHHBIH
pe3yibTaTr;  pemiath  NpPUKIAagHBIE  33Ja4d  CPEICTBAMU
MaTeMaTUYeCKOro  aHajiu3a, B TOM  YHCJIE  COLMAIbHO-
HSKOHOMMUYECKOT0 U (PU3MUECKOr0 XapaKkTepa;
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- YMEHHE BBIOMpPATh MOJIXOJSANIMNA METOM IS PEUISHUs 3aJauu;
INOHUMAHUC 3HAYUMOCTH MATCMATUKHW B HM3YUCHUHN IPUPOIHBIX H
O6H.[€CTBCHHI>IX IIpoueCCoB M HBJ’ICHHﬁ; YMCHHUEC pacCliO3HaBaTb
MPOSIBJIEHUE 3aKOHOB MaTeMAaTHKHM B  HCKYCCTBE, YMEHHE
MPUBOJIUTH MPHUMEPHI MATEMATUYECKUX OTKPBITUA POCCUUCKON H
MHPOBOM MaTEMaTHUYECKON HAYKH

OK 02. Hcnonrs3oBathb
COBpPEMEHHBIE CPE/ICTBA ITOHCKA,
QHaJIM3a U UHTEPIIPETAIH
MHGpOpMAIUH, U
MH(OPMALMOHHBIE TEXHOJIOTUI
ISl BBITTOJTHEHHUS 33124
npodeccrnoHaNbHOMI
NesITeIIbHOCTH

B 065acTi IeHHOCTH HAYYHOT'O O3HAHMS:

- c(OpMHUPOBAHHOCTb MHUPOBO33pEHMS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pasBUTHUS HAyKd U OOILIECTBEHHOW IPaKTHKH,
OCHOBaHHOT'O Ha Jasore KYJBTYD,
CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOEr0 MeCTa B
NOJIUKYJIBTYPHOM MHUPE;

- OCO3HaHUE IEHHOCTH HAy4YHOH JesTeNbHOCTH,

TOTOBHOCTb  OCYIIECTBJIATh  IHPOEKTHYI0 U
HCCIIEZI0BATENbCKYIO NeSITeIbHOCTD
UHJIUBUAYAJIbHO U B IPYIIIE.

OBnanenue YHHUBEPCAIbHBIMU yueOHBIMU

MI03HABATEJIbHBIMU JIEHCTBUSAMHU:

B) pabota ¢ nHpopmanme:

- BJIaJIeTh HAaBBIKAMHU IOJTy4eHUs] UH(pOpMAIUU U3
UCTOYHUKOB pasHbIX THUIIOB, CaMOCTOSTEIHLHO
OCYILECTBIIATh MOUCK, AHAIN3, CUCTEMATH3ALUI0 U
MHTEpIpEeTAN0 HHGOpMALUU PAa3IHMYHbIX BHUIOB
1 (opM npeacTaBIeHUS;

- co3/1aBaTh TEKCThl B pa3NUuHBIX (hopmarax ¢
y4eTOM Ha3HadeHus HHQOpMalUM U LEJIEBOH
ayIUTOpUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NpPEeCTABICHUS M BU3YaU3aIIH;

- OLEHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTH
UHQOpPMAIIUM, €€ COOTBETCTBHE NPABOBBIM U
MOPaJIbHO-3TUYECKHUM HOpMaM;

- HCIOJb30BaTh CpEACTBA HMH(OPMAILMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B peIIeHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u

- yMeTb ONEpUpOBATh MOHATHAMH: pallMOHANbHAs (QYHKIHA,
NIOKa3aTeJIbHAs ¢$yHKLu, CTEIICHHAs byHKLUS,
aorapugmuyeckast (GyHKLUS, TPUTOHOMETpHUECKHE (YHKIUH,
oOparHble (YHKLIHH; yYMEHUE CTPOUTh IpadUKd H3YyUYCHHBIX
(GyHKLUH, UCIIONB30BaTh IrpauKy MPU U3YYEHHH NPOLECCOB U
3aBUCHUMOCTEH, MNpH pElIeHUH 3a4ad U3 JAPYrux Yy4eOHbIX
IpeAMETOB U 3aay U3 peanbHON )KU3HH; BbIpakaTh GopMyIaMu
3aBUCHMOCTH MEXKIy BEJIMUNHAMU;

- YMETh ONEpUPOBATh MOHATUSIMU: TOXKIECTBO, TOXKIECTBEHHOE

npeoOpa3oBaHue, YpaBHEHHUE, HEPABEHCTBO, cucrema
YpaBHEHUI W HEPAaBEHCTB, pPaBHOCUJIBHOCTh YpaBHEHUH,
HEpPaBEHCTB W CHCTEM, palOHAIbHBIE, HWPpPAIMOHAIbHbIE,
MOKa3aTeIbHbIE, CTETICHHBIE, norapumuyeckue,

TPUTOHOMETPUYECKHE YPABHEHHS, HEPABCHCTBA W CHCTEMBI;
YMETh pelmaTh ypaBHEHHUS, HEPABEHCTBA M CHCTEMBI C IOMOIIIBIO
pa3IMYHBIX TIPHEMOB; peIlaTh ypaBHEHHS, HEPaBEHCTBA H
CHCTEMBI C MapaMeTpoM; MPUMEHSATh YpaBHEHHUsS, HEPABEHCTBA,
UX CHCTEMBI JUIS PEIICHHUs] MaTeMaTHYECKUX 3a/a4 M 33134 U3
pa3IMYHBIX 00JIACTEH HAYKU M PeabHOM KU3HM,

- yMeTb CBOOOJHO ONEpPUPOBAaTh MOHATUSMU: JBHKEHHE,
napajyielbHblii  TIEPEeHOC, CHMMETpPUSl Ha IUIOCKOCTH M B
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHue MO00us, MOT00HBIE
(Gurypsl; yMeTh pacro3HaBaTh paBHbIE M MMOJ00HBIE (UTYPHI, B
TOM 4YHCJI€ B NPUPOJE, HCKYCCTBE, AapXUTEKType; YMETb
UCIIONIb30BAaTh ~ T'€OMETPUYECKHE  OTHOIICHWS,  HAXOIUTh
TeOMETPHUYECKHE BEIWYHMHBI (IJIMHA, YroJl, IUIONIaab, 00BEM)
NpU pEUICHWH 3aJad M3 JPYTuX Y4YeOHBIX MPEIMETOB U U3
peaIbHOM JKU3HU
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3aJjady ¢ COOJIOAEHUEM
SPrOHOMUKH, TEXHUKU
0e30MacCHOCTH, THUTHUEHBI, peCcypcocOepexKeHHs,
NpPaBOBBIX M OTHUYECKMX  HOPM,  HOPM
WHGOPMAITMOHHOHN 0€3011aCHOCTH;

- BJIQJICTh HABBIKAMU PACHO3HABAHUS W 3alIUTHI
nHbopMaIui, WHPOPMAITMOHHOW OE30IMaCHOCTH
JMYHOCTHU

OpraHU3allMOHHBIX
TpeboBaHUt

OK 03. IlnanupoBaTh 1
[peaIn30BbIBATH COOCTBEHHOE
podeccnoHanbHOE U
ITMIYHOCTHOE pa3BUTHE,
[IpeIPUHUMATEIECKYIO

eI TeNIbHOCTD B
podeccuoHabHOM cdepe,
MCTIONTb30BATh 3HAHMUS 110
(bMHAHCOBOI TPaMOTHOCTH B
[Pa3IMYHBIX )KU3HEHHBIX
CUTYyaIHUsIX

B obnacT 1yxOBHO-HPaBCTBEHHOTO BOCITUTAHMS:
-- ¢()OpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS,
3TUYECKOT0 TIOBEJICHUS;

- CIIOCOOHOCTh  OLEHMBAaTh  CUTyallMI0 |
NPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACH
Ha MOpaJIbHO-HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;
- OCO3HaHME JMYHOIO BKJaJa B IOCTPOEHHUE
YCTOMYMBOTO OyAyILIETro;

- OTBETCTBEHHOE OTHOUIEHHE K CBOMM POJIUTENSM
U (M) IpYTHM 4YICHAM CEMbH, CO3JIAaHUIO0 CEMbH
Ha OCHOBE OCO3HAHHOTO TIPUHSTHS IIEHHOCTEH
CEMEWHOMN KM3HU B COOTBETCTBUU C TPAAULIMSIMHU
Hapo10B Poccuu;

OBrnasieHne YHUBEPCATBHBIMU PETYISTUBHBIMU
JENCTBUAMM:

a) CaMOOpIaHU3alIUs:

- CaMOCTOSATEIILHO OCYLIECTBIIATH
NO3HABATENbHYI0  JESTeNbHOCTh,  BBISBIATH
npoOsiembl,  CTaBUTb U (hopmynupoBaTh
COOCTBEHHBIE  3aJaul B 00pa3oBaTEbHOU

JACATCIIBHOCTU U JXU3HCHHBIX CUTYAlIUAX,

- CaMOCTOATCIIbHO COCTaBJIATH IJIaH PCEIICHUA
npoOJeMbl € YYeTOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH | MPEAIOYTECHUH;

- 1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;
CrocoOCcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO
HIMPOKOM 3PYIUIIMHM B pa3HbIX 00JIACTSIX 3HAHMIM,

- yYyMETb  OIEpHUpPOBaTh  IOHATHAMH.  pPalMOHAJIbHBIE,
UppaLMOHAJIbHEIE, IIOKAa3aTeIIbHBIE, CTEIICHHBIE,
jgorapupMuUyecKre, TPUTOHOMETPHUUECKHE  YPAaBHEHUS U

HEPABEHCTBA, UX CUCTEMBI;

- YMeTb ONEpUPOBATh IOHATHAMH: MHOTOTDaHHHK, CEYCHHE
MHOTOTPaHHMKA, KyO, HapajuieienuIie]l, npu3Ma, HHpPaMHIa,
¢durypa ¥ INOBEPXHOCTh BpALICHWs, LWIMHAD, KOHYC, wLIap,
cdepa, ceyeHuss (HUrypel BpamieHHs, IUIOCKOCTb, KacaroIascs
cepsl, HWIMHIPA, KOHYCA, IUIOMA(b TOBEPXHOCTU MUPAMUJIBI,
NPU3MBI, KOHYyCa, LWIMHApA, IUIOmanb cdepsl, o0beM Kyoa,
NPSMOYTOJIBHOTO  MapajuleJIeNuIela, MUPAMHIBI, TPH3MBL,
IIMHIpA, KOHYCa, [1apa; YMEHUE H300pakaTh MHOTOTPaHHUKH
1 MOBEPXHOCTHU BpallCHHUA, UX CCUCHUA OT PYKH, C IMOMOIIbIO
YEPTEKHBIX HMHCTPYMEHTOB U DBJIEKTPOHHBIX CPEACTB; YMETb
pacmo3HaBaTb ~ CHUMMETPUIO B IIPOCTPAHCTBE;  yMETh
pacro3HaBaTh MPaBUIbHBIE MHOTOTPDAHHHUKH;

- yYMeTh ONEpPUPOBATh MOHATHSIMU: TNPSIMOYTOJbHAs CHCTEMa
KOOPJMHAT, KOOPJMHATHl TOYKH, BEKTOpP, KOOPIAUHATHI BEKTOpa,
CKaJIIpHOE TPOM3BEJICHUE, YrOJ MEXAy BEKTOpPaMH, CyMMa
BCKTOpPOB, IPOU3ZBCACHUEC BEKTOpa HaA YHCJIO0, HAXOJUTb C
MIOMOIIBIO U3YyUYEHHBIX (POPMYII KOOPAUHATHI CEpeIMHBI OTPE3Ka,
PaCCTOAHUE MCKIY ABYMS TOUKAMHU
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MOCTOSTHHO TOBBIIIATH CBOW 00pa30BaTENIbHBIN U
KYJIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

UCTIOJIb30BaTh NPUEMBl peQIIeKCUH A OLIEHKU
CUTYyaluu, BEIOOpA BEPHOTO PELICHUS;

- yMETh OLEHUBaTh PHUCKM U CBOEBPEMEHHO
IPUHUMATh PELICHMSI 110 UX CHUYKEHUIO;

OK 04. DddexTuBHO
B3aUMO/ICHCTBOBATH U pabOTaTh
B KOJUICKTHBE U KOMaH]Ie

TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITENIFHOCTH U CAMOOTIPEIETICHHIO;
-OBJIaJICHUE HaBBbIKAMU y4ueOHO-
UCCJIEI0BATENBCKOW, MPOEKTHOW W COLMAIBbHOMN
JEeSITEIbHOCTH;

Ognanenue YHUBEPCATbHBIMU
KOMMYHHKATUBHBIMU JICHCTBHUAMU:

0) coBMecTHasI 1eATETLHOCTD:

- TOHMMaThb W WCIOJIB30BaTh IPEUMYIIECTBA
KOMaHHOW M MHIMBUAYaJIbHON pabOTHI;

- NPUHUMATH IIETH COBMECTHOW JESTEIbHOCTH,
OpPTraHM30BHIBATh M KOOPAMHUPOBATH ACUCTBHSA 1O
€¢ JOCTIKCHHUIO. COCTaBIATh IIJIAH JIEHCTBHI,
pacrpeiensitb  pojid € y4€TOM  MHEHUH
YYaCTHUKOB OOCYXAAaTh PE3yJbTaThl COBMECTHOM
paboThl;

- KOOpDAMHHUPOBATH M BBINOJHATH paboTy B
YCIOBUSIX peayIbHOTO, BUPTYaJIbHOTO u
KOMOMHHMPOBAHHOTO B3aUMO/IEUCTBUS;

- OCYILECTBJISATh MO3UTHUBHOE CTpPATErnuyecKoe
MOBEICHHUE B PA3NWYHBIX CUTYAIUSIX, MPOSIBIATH
TBOPUYECTBO u BOOOpaXkeHue, OBITDH
WHUIMATHBHBIM.

OBnasieHne YHUBEPCATBHBIMUA PETYISTUBHBIMU
IEeUCTBUSIMH:

- yYMeTb OIEpUPOBaTh MOHATUAMHU: CIIyY4alHBIH ONBIT U
cilyyaifHoe COOBITHE, BEPOSTHOCTh CIIy4aHOTO COOBITHS; YMETh
BBIUUCIIATH BEPOSATHOCTh C HCIOJIb30BAHHEM TIpapUUecKUX
METO/IOB; IPUMEHATh (QOPMYJBl CIOXKEHUS M YMHOXEHHUS
BEPOSITHOCTEH, KOMOMHATOpHbIE (akThl U (GopMyasl mpu
pElLIeHnH 3a/1a4; OLEHUBATh BEPOSATHOCTU PEalbHBIX COOBITHUII;
3HAKOMCTBO CO CJIy4alHBIMH BEJIMYMHAMM; YMEHHE NPUBOJUTH
MpUMEpPBI MPOSBIECHHUS 3aKOHA OOJBLIMX YKMCEN B MPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSIX;

- yMeTh CBOOOJHO ONEPHUPOBATh MOHATUSMH: CTENCHb C LIEJIbIM
MoKaszaTejeM, KOPEHb HaTypajJbHONW CTENEHH, CTeNeHb ¢
palMOHANBHBIM TIOKa3aTelleM, CTENeHb C JEeHCTBUTEIbHBIM
(BemiecTBEHHBIM) TOKa3aTeseM, Jorapupm dYucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOO/IHO ONEpPHUPOBAThH MOHATUAMU: TpaduK QyHKIUH,

obpatHas  QyHKIUSA, KOMMO3WIMA  (GYHKIUNA, JUHEHHas
dbynkums, kBagpatuuHas (QyHKOUSA, CTEMeHHas QYHKIUS C
[eNbIM  TIOKa3aTelieM,  TPUTOHOMETpUYecKue  (QYHKIHH,

oOpaTHbIE TPUTOHOMETpUYECKHE (YHKLMHU, IOKa3aTelbHAs U
aorapupmuyeckas  (QyHKIMHM; yMETb CTPOUTh  TIpaduKu
(GyHKIUH, BBIMOJIHATH IpeoOpa3zoBaHus TpapuKoB HyHKIIHIT,

- yMETh WHCNOJIb30BaTh Tpaduku (QYyHKIOMA I8 U3ydeHHsS
MPOIIECCOB M 3aBUCHUMOCTEW NpU PELICHWH 3a1ad U3 JPyTUX
y4eOHBIX TIPEAMETOB W W3 peanbHOM JKHU3HHU; BBIPAXKATbH
(bopMynaMu 3aBUCUMOCTU MEX]y BEJTMUHMHAMM;

- CBOOOAHO ONEPUPOBaTh MOHATUSAMHU: UYETHOCTb (DYHKIUH,
NEPUOJUYHOCT,  (DYHKIMH,  OTPAaHUYEHHOCTb  (YHKIUW,
MOHOTOHHOCTb (DYHKIIMH, 3KCTpeMyM (pyHKIMH, HAuOOJIbIlIEE U
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HauMeEHbIllee 3HA4YeHUs (PYHKIUUM Ha TPOMEKYTKE;
MIPOBOAMTD UCCIIEIOBaHUE (DYHKIUY;

- yMETh HCIIOJIb30BaTh CBOWMCTBA W Tpaduku (QYyHKIMHA IJIs
pelieHus ypaBHEHHWI, HEPAaBEHCTB W 3ajJad C MapameTpamu;
n300paxaTh HaA KOOPIUHATHOHN TNIOCKOCTH MHOKECTBA PEIICHUI
ypaBHEHUH, HEPABEHCTB U UX CHCTEM

YMETh

OK 05. OcymiecTBIIsITh YCTHYIO
1 TUCHMEHHYI0O KOMMYHHKAITHIO
Ha rOCy/1apCTBEHHOM SI3BIKE
Poccuiickoit deneparyu ¢
[y4eToM ocoOeHHOCTEeH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B obmactu 3¢TeTHYECKOro BOCIIUTAHHMS:

- DACTETHMYECKOE OTHOLIEHWE K MHUpPY, BKIOUas
ACTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOpYECTBa, CIIOpTa, Tpyda H OOIIECTBEHHBIX
OTHOIIICHUH;

- CHOCOOHOCTh BOCHPHUHUMATh Pa3IMYHBIC BUIBI
WCKYCCTBa, TPaJWIIMA M TBOPYECTBO CBOEr0 M
JPYTUX HApOJOB, ONIYIIaTh SMOIMOHAIBHOE
BO3JICHICTBUE UCKYCCTBA;

- YO©XKICHHOCTh B 3HAYMMOCTH JUISl JIMYHOCTH W
oOmiecTBa OTCYCCTBEHHOIO u MHPOBOTO
HCKYCCTBAa, STHUYECKUX KYJIbTYPHBIX TPaJAULIMHA U
HapOJIHOTO TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPXKEHUIO B PA3HBIX BUAAX

UCKYCCTBa, CTPEMJICHHE TMpPOSBIATH KauecTBa
TBOPYECKOH JIMYHOCTH;

OBnangeHue YHUBEPCaIbHbIMU
KOMMYHHMKATUBHBIMU JE€HCTBUSAMHU:

a) oO1eHue:

- OCYIIECTBISATh KOMMYHHUKAIIUA BO BCeX cdepax
JKHU3HU;

- pacro3HaBaTh ~ HeBepOalbHBIE  CpEICTBA
O6HICHI/I5[, IIOHUMAThb 3HAYCHHEC COUAJIBHBIX
3HaKOB, pacro3HaBaTb IPEANTOChUIKA

KOH(JIUKTHBIX CUTYallUi U CMATYATh KOH(IUKTHI;
- PasBEpPHYTO U JIOTMYHO M3JaraTb CBOKO TOYKY
3pEHUs C HUCIIOJIB30BAHUEM SI3BIKOBBIX CPEICTB

- YMCTb OIICPUPOBATH NNOHATUAMMA: CPCAHCC apI/I(i)MCTI/I‘ICCKOG,

MenuaHa, HauOojblllee M HaMMEHbIEe 3HAYCHMS, pazMax,
IMCHEpPCHs, CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO Habopa;
YMEHHE  M3BJIEKaTh,  MHTEPHPETHPOBATH  HH(OpMAIHIO,

NpEICTaBICHHYI0 B Ta0nMMIax, Ha JAMarpammax, Trpadukax,
OTPaXKAIOIYI0 CBOMCTBA pEAJbHBIX IPOLIECCOB M SIBICHHIA;
MPEJCTaBIATh MH(OPMAIMIO C TTOMOIIBIO TAOJIUI] M IUATPaAMM;
UCCIIeIOBaTh CTAaTUCTHYECKHE JaHHbIE, B TOM 4YHCIE C
MPUMEHEHNEM IpapUIecKuX METOI0B U 3JICKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHSATHAMHU: TOYKA, MPsSMasi, TNIOCKOCTb,
MIPOCTPAHCTBO, JABYIPAHHBIM Yrojl, CKPEIIMBAIOIIUECS TMPSIMBIC,
MapajuieNbHOCTh W TEPHEHAMKYJSIPHOCTh  MPSMBIX |
IJIOCKOCTEH, yrojl MEXIy MPsIMBIMH, YIOJl MEXKIy HpSIMON |
MJIOCKOCTBIO, YTOJ MEXIy MIOCKOCTSMH, PACCTOSIHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSIHHE MEXIy MpPSIMBIMH, PACCTOSHHUE
MEX/Ty TIOCKOCTSIMU;

- YMETh UCNOJIb30BaTh MPU PELICHUH 3a/1a4 U3y4yeHHbIEe (DAKThI U
TEOpEMbI TUIAHUMETPUHN; YMEHHUE OLICHUBATh pa3Mepbl 00BEKTOB
OKpY’KaroIllero Mupa

[1K 5.1. KorTponupoBaTh

B yactu TpyZ10BOro BOCIUTAHUSA:
- TOTOBHOCTb K TPYAY, OCO3HAHHUE LIEHHOCTH

- cBOOO/IHO ONEPUPOBATH MOHATUSAMU: PALMOHAIEHOE YHCIIO,
OeCcKOHeuHast EPUOANYECKAs] JpoOb, IIPOLIEHTHI,
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TeKyIIHe apaMeTpsl U
(haKTUYECKHUE MOKa3aTeIn
[pabOTHI CUCTEM aBTOMATH3aIIUN
B COOTBETCTBHUH C
Tpe6OBaHI/IHMI/I HOPMAaTHBHO-
TeXHHUYECKOH JIOKyMEHTAITU!
LTSI BBISIBJICHHSI BO3MOKHBIX
OTKJIOHCHHI.

TPYAOTIIO0US, - UHTEpEC K paziuyHbIM cdepam
po(hecCHOHANTLHOW JIEATeTbHOCTH, CBS3aHHBIM
C MaTEMaTUKOU U €€ MPUIIOKEHUSIMH,

-yMEHHE  COBEpIIaTh OCO3HAHHBI  BBHIOOP
Oynymeir  mpodecCMM H  peaIM30BBIBATh
COOCTBEHHBIE )KM3HCHHBIC TUIAHBI,

-TOTOBHOCTb u CIOCOOHOCTh K
MaTeMaTUYECKOMY 00pa3oBaHUIO u
caMoOOpa30BaHUI0 HA  NPOTSDKEHHH  BCEH
JKU3HHU,

-TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUU
NPaKTUYECKUX 3amad MaTeMaTHIECKOU
HaIpaBJICHHOCTH;

Osnanenue YHHBEPCATbHBIMH y4eOHBIMH

IIO3HaBAaTCIIbHBIMHU HCﬁCTBHHMHZ

a) 6a30BBIC UCCIIEOBATEIHCKUE EHCTBHUS:

- UCIIOJIb30BaTh BOIIPOCHI KaK
UCCIICIOBATCIILCKAN  WHCTPYMEHT — ITO3HAHUSA,
dbopMynupoBaTh  BOMPOCHL,  (QPUKCUPYIOIIHE
MpOTUBOpEYHE, TMpoOJeMy,  yCTaHABJIMBATh
HUCKOMO€ M JaHHOe, (OpPMHUPOBATH THUIOTE3Y,
apryMEeHTUpPOBATh CBOIO MMO3UIUI0, MHEHHUE;

- MPOBOJIUTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIN
IKCIIEPUMEHT, UCCIICOBAHNE 110 YCTAaHOBIICHHUIO
OCOOCHHOCTEl ~ MaTeMaTH4ecKoro  OOBeKTa,
SABJICHUSA, IMPOLCCCAa, BBIABJICHUIO 3aBUCUMOCTEN
MEXy 00bEKTaMH, SBICHUSMH, MPOIIECCAMHU;

- CaMOCTOSTENTHHO (HOPMYITUPOBATH 000OIICHMS
U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOTIOICHUS, WCCIICTIOBAHMSI, OIICHUBATH
JOCTOBEPHOCTh  MOJIYYEHHBIX  pE3YJILTATOB,
BBIBOJIOB M 000OOIIEHNI;
- MPOTHO3UPOBATH

BO3MOXKHOC Pa3sBUTHUC

UPPALMOHAIBHOE YHUCIIO, MHOXECTBA pAlUMOHAIbHBIX U
JNEUCTBUTENBHBIX YHUCEN, MOJIYJb JCHCTBUTEIHLHOTO YHCIIA;
OPUMEHATH IPOOM U MPOLEHTHI ISl PELICHHUsS] MPUKIATHBIX
3a7a4 U3 Pa3JIMYHbIX OTpAcCield 3HAHWM U PEAIbHOW JKHU3HU,
OPUMEHATh  NPUONMKEHHBIE  BBIYMCIICHHUS, IpaBuja
OKPYTJICHUS, IPUKUIKY U OICHKY pe3yJibTaTa BBIYMCICHUI;
CBOOOZHO OIEpPUpPOBaTh MOHSATHEM: CTENEHb C IEJbIM
IIOKAa3aTeJIeM, HCI0JIb30BaTh MOAXOJALIYI0 (OpMYy 3alUCh
JEUCTBUTEIIbHBIX YHMCEIl ISl pELICHUs MPAKTUYECKUX 3a]1a4 U
IPEJICTABJICHUS JTAHHBIX; CBOOOIHO OIEPUPOBATH MOHSATUEM:
apudmeTuyecKuii KOpeHb HATypallbHOM CTEeNeHH; CBOOOIHO
OTMEepUpOBaTh  TMOHSATHEM: CTEMEHb C  PaIMOHAIBLHBIM
MoKa3aTtesemM; CBOOOHO ONEPUPOBATH MOHATHIMHU: JIOTapupm
YuCla, NEeCATUYHBIE U HaTypalbHbIE JIOTapu(MbI; CBOOOIHO
ONEepUpOBaTh MOHATHUSMHU: CHUHYC, KOCHHYC, TAaHIEHC,
KOTAHT€HC YUCJIOBOTO apryMEHTa; ONEPUPOBATH MOHATHSIMU:
ApPKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YMCIOBOTO apryMeHTa;

- CBOOOJTHO OTEpUPOBAThH MOHATUSAMU: HATYpaIbHOE H IIEJI0
YUCJIO, MHOXECTBA HATYpPaJbHBIX W  LEJIBIX  YHUCEN,
WCIIONBb30BaTh TPHU3HAKH JeIuMOCTH T1enbix uucen, HOJ]
u HOK HarypanbHbIX uncen Juisl perieHus 3a1a4, TpuMeHsTh
anroput™M EBKimma; cBOOOAHO OMEpUPOBATH TOHSATHEM
OCTaTKa IO MOJYJI0, 3alKMChIBATh HATypajbHbIE YHUCIA B
pPa3IUYHBIX TTO3UIIMOHHBIX CHCTEMax CYHCIICHUs; CBOOOIHO
ONEePUPOBATH MOHATUAMU: KOMIUIEKCHOE YMCIIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJ, MPEICTaBIATh KOMILJIEKCHBIE YHCIIa B
anredpanveckoil ¥ TPUTOHOMETPUIECKON (opMe, BBITIOIHSATh
apudMeTHYECKHe Olepalud ¢ HAMH H H300paxaTh Ha
KOOPJAMHATHOU MJIOCKOCTH;

- CBO6OI[HO OIICpHUPOBATH OCHOBHBIMHU IHOHATUAMU
CTCPCOMCTpHUU IIpU  PCIICHHU 3aJa4 U  HOPOBCACHUU
MaTEMAaTUYCCKUX paccyn(z[eHHﬁ; IIPUMCHATH AKCHOMBI

CTCPCOMCTPpHUU W  CICACTBHUA H3 HHUX HpHU PCHICHUU
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IpoIriecca, a TakKe€ BBIIBUTATh MPEITOIOKEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSX;

0) cOBMECTHas I€SITEIIbHOCTD:

- TOHWMATh W WCMOJB30BaTh MPEUMYIIECTBA
KOMaHJIHOH M WHAWBHUIAYaJbHON padOTHI IpH
pemieHnH y4eOHBIX 3a7ad, NPUHUMATH IIeNb
COBMECTHOH  JICATEIIbHOCTH,  IUIAHUPOBATh
OpTaHH3AIHIO COBMECTHOM paboTHI,
pacupenensiaTb BUIbI PabOT, JOTOBApUBATHCA,
0o0CyX/aTh TpOIECC W pPe3yibTaT pPadOTHI,
000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

- y4acTBOBaTh B TPYIIOBBIX (hOpMax pabOTHI
(oO6cyxnenus, oOMEH MHEHUH, «MO3TOBbIC
NITYPMBD» W WHBIC), BBIIOJHATH CBOIO YacTh
paboThl MU KOOPAMHUPOBATH CBOU JIEHCTBUS C
JIPYTMMH  WICHAMH  KOMAaHJbI, OIICHUBATh
KayecTBO CBOETO BKJaJa B OOIIMN MPOAYKT IO
KpUTEpUSIM, CHOPMYITHPOBAHHBIM yUaCTHUKAMU
B3aUMOJICHCTBUS.

OBnajicHUe YHHBEPCAIbHBIMH PETYISTHBHBIMU
JEUCTBUSIMH:

B) CaMOOpPraHU3aIlHs:

- COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3a1a4H,

- BBIOMpaTh CIOCOO pemeHuss ¢ y4EToM
UMEIONINXCS  PECYPCOB u COOCTBEHHBIX
BO3MOYKHOCTEH,

- apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTEI
peneHnii ¢ yu€ToM HOBOM MH(POPMALIUH.

IreOMETPUUECKUX  3a7ay; KiIaccu(UUUpoOBaTh B3aUMHOE
pacrnojoKeHUE IMpsIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MpPSIMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE;
CBOOOJHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C YTJIAMH B
IPOCTPAHCTBE: MEXAY MNPSAMBIMH B IPOCTPAHCTBE, MEXIY
IPSMOM U TUIOCKOCTBIO; CBOOOIHO OIEPUPOBATH IMOHATHAMU,
CBSI3aHHBIMU C MHOTI'OI'paHHMKaMH; CBOOOJHO PacIO3HABATh
OCHOBHBIE BH/Ibl MHOTOTPaHHMKOB (TpU3Ma, HUPaMUJA,
IpSMOYTOJIBHBIN Mapajuienenunesn, Ky0); KiaccupuIupoBaTh
MHOTOTPAaHHHUKH, BBIOMpas OCHOBaHMA Ui Kiaccu(UKanuu;
CBOOOJHO  ONEepUpOBaTb  MOHATHSIMH, CBA3aHHBIMU  C
CEUEHUEM  MHOTOTPAaHHUKOB  IUJIOCKOCTBIO;  BBIIIOJIHATH
napajenbHoe, LEHTPAJIbHOE U OpPTOr'OHAJIbHOE
MPOEKTUpPOBaHUE (QUIyp HA  IUIOCKOCTb,  BBIIIOJIHATH
n300pakeHust (UIyp Ha IUIOCKOCTH; CTPOMTH CEUEHUS
MHOTOTPAaHHUKOB  pPa3JIMYHBIMU  METOJAaMH,  BBIIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEeXH M3 PHUCYHKOB TPOCTHIX
00BEMHBIX (GUTYp: BUJA CBEPXY, COOKY, CHU3Y; BBIYHUCIATH
IUIOIAAM  TOBEPXHOCTE  MHOTOIPAaHHMKOB  (IpU3Ma,
MUpaMU/Ia), TEOMETPUIECKUX T C MPUMEHEHUEM (HOpMYIT;
CBOOOJHO  ONEpUPOBaTH  MOHATUSAMH:  CHUMMETpUS B
MPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh CUMMETPHUH, LIEHTP,
OCb U IJIOCKOCTb CHUMMETpUH  (UTYpBl;  CBOOOIHO
ONEpUPOBATH MOHSATUSAMHU, COOTBETCTBYIOIIMMU BEKTOpaM M
KOOpJAMHAaTaM B IPOCTPAHCTBE; BBINOJHATH JCHCTBUS HaJ
BEKTOpaMH;  pemarb  3aJaud  Ha  JI0OKa3aTelabCTBO
MaTeMaTHYECKHX OTHOILIEHUH " HaXO0XJACHHE
FeOMETPUUYECKUX BEJIUYHMH, MPUMEHSS H3BECTHBIE METObI
P pELIEHUMH MaTeMaTHYeCKUX 3a7ad IOBBILIEHHOIO U
BBICOKOTO YPOBHS CIIO)KHOCTH; IpPHUMEHATh IpoCTeHIne
IIPOrPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBbl TP  PEILIEHUH CTEPEOMETPUYECKHX  3ajad;
U3BJICKaTh,  NPeoOpa3oBBIBATh M MHTEPIPETHPOBATH
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uHGOPMAILIMI0O O  MPOCTPAHCTBEHHBIX  I€OMETPHUYECKHX
¢durypax, TpEACTABICHHYI0 Ha 4YepTek)axX U PHCYHKaX;
NPUMEHSATH NOJy4YeHHbIe 3HAaHUS Ha MPAaKTHKE: CPAaBHUBATH U
aQHAJIM3UPOBATh PEAbHBIC CUTYAIlMU, IPUMEHSATh U3YUYCHHbIC
HNOHSTUA B TIPOIECCe TIOUCKA pPEIICHUS MaTeMaTH4YeCKH
c(OpMYIIMPOBAHHON MPOOJIEMBI, MOJCIUPOBATh peaTbHBIC
CUTyalluu Ha f3bIKE '€OMETPHH, UCCIIEOBATh MMOCTPOCHHbBIE
MOJINIA C HCIIOJb30BAHUEM TE€OMETPUUYCCKUX TMOHSATUU U
TeopeM, ammaparta anreOpbl, perarh MPaKTUYECKUE 3aJauH,
CBS3aHHBIE C HAXOXICHHUEM TEeOMETPHUYECKUX BEJINYUH;
UMETh TpeICTaBlieHHuss 00 OCHOBHBIX JTamax pa3BUTHUSA
F€OMETPUM KaK COCTaBHOM dYacTH (yHIaMEHTa pa3BUTHUSA
TEXHOJOTHUH,

- CBOOOJHO OMEpUpPOBaTh TOHATHSIMHU, CBSI3AHHBIMU C
LWIMHIPUYECKOM, KOHHYECKOU " cepuyeckoit
MMOBEPXHOCTSIMHU, OOBACHSITH CIIOCOOBI MOJTYyYCHHUS;
OTIEpUPOBAThH MOHSATUSMH, CBSI3aHHBIMU C TEJIaMU BPAIllCHUS:
LWIMHIPOM, KOHYCOM, c(epoil U 1apoM; paclio3HaBaTh Tella
BpaieHus (IMIMHAP, KOHYC, chepa U map) U OOBSICHATH
CIOCOOBI TIOJIYYEHHUS] TeN BpalleHus; KiacCu(UIMpOBaTh
B3aMIMHOE PaCMojoXKeHUe chepbl U IMIOCKOCTH; BBIYUCIATH
BEITMYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB W TEJl BPAICHMUSI,
00BEMBI M TJIOMIAJAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB U TEll
BpaIleHUsI, TEOMETPUUECKUX TeJ C MPUMEHEHHEeM (OpMYIT;
CBOOOIHO  OMEpUPOBATH TMOHSITHSIMH, CBS3aHHBIMU C
KOMOWHAIIMSIMU ~ T€J  BpalleHUss ¥  MHOTOTPAaHHHUKOB:
MHOTOTPaHHHK, BIHCAHHBIM B chepy M OMHCAHHBIH OKOJIO
cheprl, cdepa, BmHCaHHAsT B MHOTOTPAHHUK WM TEJO
BpalleHUs; BBIYUCIATH COOTHOLIEHUS MEXIY IUIOAAsIMU
MOBEPXHOCTEH M 00BbEMaMH MOJOOHBIX TeEJ; HM300paXkaTh
u3ydaeMble (UTYpBI, BBIOJHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXy, COOKYy, CHH3Y, CTPOUTH CEYCHHUS TeJ BpAICHUS;
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U3BJIEKATh,  WHTEPIPETHPOBATH U  MPeoOpPa3OBHIBATH
uHPOpPMALIMI0O O  IPOCTPAHCTBEHHBIX  T'€OMETPUYECKHX
durypax, MpeACTaBICHHYI0O Ha 4YepTekax M PUCYHKAX;
CBOOOJIHO ONEPHUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBIIIOJIHATH OIEpalluy HaJl BEKTOpPaMU; 3a/]aBaTh IIOCKOCTh
YPaBHEHUEM B JI€KApPTOBOM CHCTEME KOOPJMHAT; pPEIIATh
F€OMETPUYECKHE 3aJaud Ha BBIYUCICHUE YIJIOB MEXIY
IPSAMBIMU W IUIOCKOCTSIMM, BBIYHCICHUE PACCTOSHUN OT
TOYKU JO IJIOCKOCTH, B II€JIOM, HA IPUMEHEHUE BEKTOPHO-
KOOpJMHATHOIO  METoJa IpU  pPELIEHUH;  CBOOOIHO
ONEpPUPOBATh MOHATUSIMHU, CBSI3AHHBIMU C JBUKEHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUH; BBINOJHSITH
M300paXeHUs MHOTOIPAaHHUKOM M TeJl BpalleHHUs Mpu
MapaJUIeJIbHOM ~ IIEPEHOCE,  LEHTPAIBHOM  CHMMETPHH,
36pKaJbHOW CHMMETPHUM, NPU IOBOPOTE BOKPYI NPSIMOH,
npeoOpa3oBaHUs noao0us; CTPOUTH cedyeHust
MHOTOTPaHHMKOB M TEJ BpAIICHHA: CEYEHMs] LMIMHApA
(mapannenbHO W NEPIEeHAUKYISIPHO OCH), CEYEHMsI KOHyca
(mapasutebHOE OCHOBAHMIO U MPOXOJSIee Yepe3 BEepIINHY),
CEYEeHM I1apa; UCIOJIb30BATh METO/bI IOCTPOCHUS CEYEHUM:
METOJ CJIEA0B, METOJ BHYTPEHHEIO MIPOCKTUPOBAHUS, METOL
MIEPEHOCA CEKYIEeH ITIOCKOCTH; TOKa3bIBaTh T€OMETPUUECKUE
YTBEP)KICHHS; MPUMEHATh TeoMeTpuuecKkue (akThl JUis
pEelIeHUsT CTEPEOMETPUYECKHX 3a/4ad, IPEAroIararonimx
HECKOJIBKO WIaroB pEIIECHHs, €CIU YCJIOBUS NPUMECHEHUS
3aJaHbl B SBHOM M HEIBHOW (opme; pemiaTh 3aJadyd Ha
JI0Ka3aTeJIbCTBO MaTEMaTHYECKHUX OTHOIIEHUH u
HaxOXJICHHE  TEOMETPUYECKHX  BEIWYMH;  IPUMEHSATH
IIPOrPaMMHBIE CPENICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBbl NP  PEIICHHMH CTEPEOMETPUYECKUX  3aJ]1ad;
MPUMEHATH TOJYYCHHbIE 3HAHUS Ha MPAKTHKE: CPABHUBATD,
aHAIM3WpOBaTh M  OLICHMBAaTh  peajbHbIE  CUTYyalluH,
IPUMEHSTh HW3YYEHHbIE IOHSTHS, TEOPEMBI, CBOWCTBA B
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nporiecce MIOUCKA pereHus MaTeMaTHYECKU
chopMyIIUpPOBaHHON TMPOOIEMBI, MOACIUPOBATH peaTbHbIC
CUTYaIlMHd Ha SI3bIKE TEOMETPUH, UCCIIENIOBATh MOCTPOCHHBIC
MOJICJIA C KCIOJIb30BAHHEM T'COMETPUYCCKMX TIOHITUN U
TEopeM, armapara ajareOpbl, penarth MPaKTUYeCKUe 3a/1auH,
CBSI3aHHBIC C HAXOXKICHUEM TIE€OMETPUYCCKUX BEIHYHNH;
UMETh TIPEJCTaBICHUST 00 OCHOBHBIX OJTamax pa3BUTHUS
rEOMETPHHM KaK COCTaBHOW YacTH (yHJaMEHTa Pa3BHTHS
TEXHOJIOTHH.
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