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1. IACHOPT PABOYEM TIPOT'PAMMBI YYEBHOI'O IMPEIAMETA
«MATEMATHUKA»

1.1. Ob61acTh npuMeHeHus: pado4eil MPOrpaMMbl

PabGouas mporpamMma y4eOHOro mpeaMeTa SBISETCS YacThl0 OCHOBHOM
npodeccuoHaIbHON 00pa30BaTEIbHON MPOTPAMMEI.

1.2. MecTto Yy4yeOHOro mpeamMera B CTPYKType 00pa3oBaTe/ibHOM
NMporpamMmabl

Y4eOHbIli TIpenmer «MareMaThka) OTHOCUTCS K MPOGUIBLHBIM yUeOHBIM
npeaMeTaM  001Ieo0pa3oBaTeNbHOM  MOJTOTOBKH. YueOHbIil  mpeamer
«MatemaTHKay U3y4aeTcs Ha yriIyOJIeHHOM YpPOBHE.

Ocoboe 3HayeHwe ydeOHBIM mpeaMeT HUMeeT Mpu (POPMUPOBAHUH U
Pa3BUTHH OOIIMX U TPO(PECCHOHATBHBIX KOMIICTCHIIHIA:

OK 01. BeiOupate cmocoObl pemieHus 3aAad  NPOoPECCUOHATBHON
JESATEITBHOCTH TPUMEHUTEIIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcrnonb3oBaTh COBpPEMEHHBIE CpEACTBA IIOHMCKAa, aHalu3a H
UHTepIpeTanuu nHhopMaIi U HHOOPMAIIMOHHBIE TEXHOJIOTHUU JJIS BBITTOJIHEHHUS
3a/1a4 mpodeccuOHaIbHOM EeATeTbHOCTH.

OK 03. IlnanupoBaTh U peasn30BbIBATh COOCTBEHHOE MPOhecCHOHATBHOE U
JUYHOCTHOE pa3BHTHE, MPeANPUHUMATETHCKYIO JeSITENBHOCTD B
npodeccroHaabHON cdepe, UCIOIb30BaTh 3HAHUS 110 (PMHAHCOBOM IPaMOTHOCTH B
Pa3TUYHBIX )KU3HEHHBIX CUTYyaIUIX.

OK 04. D¢ddextnBHO B3aMMONEWCTBOBATH W padOTaTh B KOJUIEKTUBE U
KOMaHJI€.

OK 05. OcymecTBisaTh yCTHYIO M THMCBMEHHYIO KOMMYHHUKAIIMIO Ha
roCy/IapCTBEHHOM si3bike Poccuiickoit dDeneparii ¢ y4eToM OCOOEHHOCTEH
COIMAJILHOTO U KyJIbTYPHOTO KOHTEKCTA.

I[IK 1.1. YuraTh 4YepTe KU CpPEIHEU CIOKHOCTH U CIOKHBIX CBapHBIX
METAJIJIOKOHCTPYKIIHM.

1.3. TpeOoBanus K pe3yabTaTaM OCBOEHUsI Y4eOHOr0 mpeaMeTa
PaGouas mporpamma yueOGHOro mpemMera «MaTtemaTuka» pa3paboTaHa B
coorBetctBu ¢ ®OI'OC COO, Ha ocHoBe TpeboBanuii DenepanbHo

00pa3oBaTeILHOM IPOrpaMMBI CPEAHETO O0IIEro 0Opa30BaHMUS.

B pamkax ocBoeHusi coaep:kaHusi ydeOHoro mnpenmera «MaremaTHKa»,
o0ecrnieunBaeTCs IOCTUKEHUE 00YyUAIOUIUMHUCS CIEAYIOIINX PE3yIbTaToOB:



JIMYHOCTHBIX

B yactu -COPMHUPOBAHHOCTh TPAKIAHCKON TMO3WIHUKA  OOydaromerocs Kak
rPaKIaHCKOI0 aKTUBHOTO U  OTBETCTBEHHOTO WJI€HA POCCHUHCKOro  OOIIEeCTBa,
BOCIIMTAHUS MpEICTaBICHUE O MaTeMaTUYeCKUX OCHOBAaX (DYHKIMOHHPOBAHUS

Pa3NUYHBIX CTPYKTYp, SBICHHHA, MPOIELyp TpPa’KIaHCKOTO OOIIecTBa

(BBIOOpBI, OMPOCBI M JIPYroe), YMEHHE B3aMMOJCHCTBOBATH C

COLIMANBHBIMA WHCTHTYTAMH B COOTBETCTBUU C WX (QYHKIHAMH U

Ha3HAYECHHUEM.

- chopMHUPOBAHHOCTh POCCHMCKOW TPaXTAHCKOW  HMJICHTUYHOCTH,
B uactn YBaXEHUS K IMPOLUIOMY M HACTOAIIEMY POCCUHCKOW MATEMAaTHKH,
NATPUOTHYCCKOIO | [jeHHOCTHOE OTHOIIIEHUE
BOCITMTAHHS K  JOCTHXEHHSAM  pPOCCHUHCKMX  MareéMaTUKOB WM  POCCHUICKOM

MaTeMaTUYEeCKOM IIKOJBI, UCIIOJIB30BAHHUE 3TUX I[OCTI/I)KCHI/Iﬁ B JIPYyrux
HayKax, TCXHOJIOTHUAX, C(l)ean 9KOHOMUKHU,

B yacTu 1yxoBHO-

- OCO3HaHME  JYXOBHBIX  IIEHHOCTEH  POCCHICKOTO  HapoJa,
c(hOopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHMSI, 3TUYECKOTO TOBEIACHMUS,

HPaBCTBCHHOIO CBSI3aHHOTO C IMPAaKTHYECKUM IPUMEHEHHEM JOCTHKEHHM HAyKu H
BOCITUTAaHUS JIEATEIIbHOCTBIO YYEHOT0, OCO3HAHWE JIMYHOTO BKJIaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;
- 3CTETHYECKOE OTHOIIECHHE K MUPY, BKIIFOUAs ICTETHKY MaTeMaTHIECKUX
B yactn 3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEIIeHWH, pacCyxAeHull,
ICTETUYECKOr0 BOCIIPUUMYHBOCTH
BOCIIUTAHUS K MaTeMaTU4YeCKHM acleKTaM pa3jINYHbIX BUJOB UCKYCCTBA;
- c(hopMHpPOBaHHOCTh YMEHHUS MPUMEHATH MaTeMaTUYeCKue 3HAHUS B
B uacrn HWHTEpecax 3I0pOBOro M Oe3omacHOro obOpasza KU3HH, OTBETCTBEHHOE
¢usnyeckoro OTHOIIIEHUE K CBOEMY 3I0pPOBbBIO (3mopoBoe MUTaHUE,
BOCITMTaAHHUSA cOaJIaHCUPOBAHHBINA PEKUM 3aHATHI M OTABIXA, PeTryJsipHas pusnyeckas
aKTUBHOCTH),  (U3UYECKOE  COBEPUICHCTBOBAHWE MPU  3aHATHUIX
CHOPTUBHO-03/IOPOBUTENILHOM IS TEIBHOCTHIO;
- TOTOBHOCTh K TPYAY, OCO3HAHHME IICHHOCTH TpPYyIOJIO0Us, MHTEpEC K
B uacrn pasnmuuHbIiM cepaM MpodhecCHOHATBHOM JESITEILHOCTH, CBSI3aHHBIM C
TPya0BOTO MaTE€MaTHKOMN
BOCIIMTaAHHUSA U e€ NMPWIOKEHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIA BBIOOD Oymyrieit
npodeccun W peanu3oOBbIBATH COOCTBEHHBIE JKU3HEHHbBIC IUIAHBI,
TOTOBHOCTD u CHOCOOHOCTh
K MaTeMaTHu4eckoMy 0Opa30BaHUIO U caMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEH JKM3HM, TOTOBHOCTb K AaKTUBHOMY YYacTUIO B PpELICHUH
MPAKTHYECKUX 33/1a4 MaTeMaTHYeCKON HANpaBICHHOCTH;
- ¢(hOopMHPOBAHHOCTH SKOJOTHMUECKON KYIbTYpbl, MOHUMAHUE BIIUSHUS
B uactu COLIMAIbHO-9KOHOMHUYECKUX TPOLIECCOB HA COCTOSHUE MPUPOJHOW U
IKOJIOTHECKOro COLIMANIBHOM Cpe/ibl, OCO3HAHUE II100aJBHOTO XapaKTepa IKOJOTHUYECKUX
BOCIUTAHUS

npo6ieM, OpUEeHTAlUsi Ha NPUMEHEHUWE MaTeMaTHUeCKUX 3HaHUM Iy
peleHuss 3ajad B OOJIACTM OKpYKAaloIIeW Cpefpl, IIaHUPOBAaHUE
IOCTYIIKOB U OLICHKM MX BO3MOJKHBIX INOCIJIEIACTBUH AJI OKpYXKarolleu
cpensl;

B yacTn nennocTn
HAYYHOI'0
MO3HAHUA

- C(I)OpMI/IpOBaHHO CTb MHUPOBO33pCHUA, COOTBCTCTBYROLICTO
COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKU U OGHJCCTBCHHOﬁ IMPAKTHUKHU,
IIOHMMAHUC MaTeMaTHU4eCKOi HAayKHn
KakK C(I)epLI YeJI0BEYECKOM ACATCIIBHOCTH, OTallOB ec pasBUTHA H
SHAYMMOCTH  Jid  Pa3BUTHUA  [UBUIMU3AINU, OBJIAACHUC  S3BIKOM
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MaTeMaTUKA U MaTeMaTH4EeCKOM KYJIbTYpOM KaK CpEeACTBOM IIO3HAHUSA
MHpa, TOTOBHOCTb OCYILECTBIIATh IIPOCKTHYIO U HCCIENOBATEIbCKYIO
JeSTEIIbHOCTh UHAVBUYaJIbHO U B TPYIIIE.

MeTanpenMeTme

1. yHI/IBepcaJILHbIe y‘-leﬁl—[l)le NMo3HABATeJIbHbIE JeHCTBUS

Ba3zoBble
JOru4ecKue
JHedCcTBUA

- BBUBIATH M XapaKTepU30BaThb  CYUIECTBEHHbIE  IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, NOHATUN, OTHOIIEHUN MEXIY HNOHSITUSIMH,
(bopmynupoBartb OIIpE/IECTICHUS HOHSITHH, yCTaHaBJIUBaTh
CYILIECTBEHHBIM MPHU3HAK KJIaCCU(PHUKAIUU, OCHOBAHMS i1 0000IICHHS
U CPaBHEHMSI, KPUTEPUHU IIPOBOIUMOTIO aHAIIN3a;

- BOCHpUHUMATh, (GOPMYIUPOBATH U MNPeoOpa3OBBIBATH CYXKICHMS:
yTBEpAUTENbHbIE U OTpPULATENIbHbIE, €AMHUYHbIC, YAaCTHbIE U O0OIIHe,
YCIIOBHBIE;

- BBIABJIATH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U H
MpOTUBOpEUnsi B (paKkTax, NaHHBIX, HAOMIOJCHHUSAX U YTBEPXKIEHUSX,
npeiaraTh KpUTEepUn
JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEN Y IPOTUBOPEUHI;

- JleNaTh BBIBOJIBI C UCIOJb30BAaHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VHJYKTUBHBIX YMO3AaKIOYEHUH, YMO3aKIIOUEHUH 110 AaHAJIOTUH;

- TPOBOJUTH CaMOCTOSITENILHO JI0OKA3aTeIbCTBA MAaTeMaTHYECKHX
yIBepXACHUW  (mpsiMble W OT  TPOTHUBHOIO),  BBICTPAUBATh
apryMeHTaluIo, MIPUBOIUTh MIPUMEPBI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

- BbIOMpaTh crocol pemreHusi yaeOHOW 3a1auu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIIEHUsS, BbIOMpATh HauOoJiee MOAXOIAMINK € Y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBLie
HCCIe0BATEIbCKHE
neicTBHUS

- HUCNOJb30BaTh BONPOCHI Kak MCCIEI0BATEIbCKUM HHCTPYMEHT
No3HaHUs, (OPMYIHPOBATH BOMPOCH], (UKCHUPYIOLUIUE MPOTHUBOpPEUHE,
npo0iieMy, yCTaHaBJIMBAaTh UCKOMOE U JaHHOE, (POpMUPOBATh TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

- TOPOBOJAUTH CAMOCTOATENIbHO  CIITAHUPOBAHHBIA  SKCIIEPUMEHT,
UCCIIEJIOBAaHHE IO YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHUeCKOIo
0o0BbeKTa, SBJICHUSA, INPOIecca, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BeKTaMU, SIBJICHUSAMH, ITPOLIECCAMH;

- caMoCTOsATeNnbHO (opMynupoBaTh O0O0OOMIEHUS U BBIBOABI IO
pe3yapTaTaM MNPOBEAEHHOTO HAOIOJCHUS, HCCIEAOBAHM, OICHUBAThH
JOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJAOB U 000OIICHMIA;

- MMPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIBUTAThH
IPEJIIOJIOKEHUS O €0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Padora ¢
uHpopMmanuei

- BBIABIATH Je(QUIUTHI WH(POpPMAlMU, NAHHBIX, HEOOXOAMMBIX JUIs
OTBETA Ha BOMPOC U Ul PELICHUS 3aa4ul;

- BbIOMpaTh HHGOpPMALMIO W3 HCTOYHUKOB DA3IUYHBIX THIIOB,
aHaJIM3UPOBATh, CHCTEMaTHU3UPOBATh U UHTEPIPETUPOBATH
UH(POPMALINIO PA3TNYHBIX BUIOB U (JOPM MpEICTaBICHUS;

- CTPYKTYpHUpOBaTh HH(OPMAIUIO, MPEACTABIATh €€ B PazIUUHBIX
(opmax, HIUTIOCTPUPOBATH IpaPUUIEcKH;

- OLEHMBaTh HAAEKHOCTh HMHGOpPMAIMM IO  CaMOCTOSITENILHO
c(OPMYIHPOBAHHBIM KPUTEPHSIM.

2. YHnBepcaanLIe KOMMYHHKATHBHbBIC JeHCTBHUA

Oo01menne

‘- BOCIIpUHUMATL U (I)OpMyJIHpOBaTB CY)XKIACHHUA B COOTBCTCTBHU C




YCIOBHSMU W ULENAMU OOIICHHUs, SICHO, TOYHO, IPAaMOTHO BBIPAXKATh
CBOIO TOUKY 3peHus B YCTHBIX
U NMCBMEHHBIX TEKCTAX, /1aBaTh MOSCHEHUS IO XOJYy PELIEHUS 3aJayd,
KOMMEHTUPOBATH NOJyYEHHBIN PE3YNbTaT;

- B X0JI¢ 00CYX/I€HHs 33/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYyXIaeMoil
TEMBI, IPOOJIEMBI, PEIIaeMOi 3a]auM, BEICKA3bIBATh HJICH, HAIlCJICHHbIC
Ha TIOUCK pEIIEHUs, COIMOCTABJIATH CBOU CYXKIEHHUS C CYXJIECHUSIMU
JIPYTUX YYaCTHUKOB Juajiora, OOHAapyXUBaThb pa3jIM4U€ U CXOJCTBO
03U, B KOppeKTHOW (opme (opmynupoBaTh pa3zHOrIacus, CBOU
BO3Pa)KEHUS;

- TOpEICTaBISATh pPE3YyNbTAaThl pPELIEHUS 3a/Jaud, dSKCIIEPUMEHTAa,
WCCIIEIOBAaHUS, IMPOEKTa, CaMOCTOSTENbHO  BBIOMpaTh  Qopmar
BBICTYIJIECHH € Y4€TOM 3a/Ja4 [pe3eHTalud U O0COOEHHOCTEH

ayJIUTOPUMU.
CoBmecTHast - TOHMMAaTb W HCIOJB30BATh IIPEUMYLIECTBA KOMAaHJIHOM H
AeATeIbHOCTh WHIUBUAYaJIbHONH pabOThl MpHU pEIIeHWH y4eOHBIX 3ajady, NMPUHUMATh

Lelb COBMECTHOM  JEATeNIbHOCTH, IUJIaHMPOBATh  OPraHU3alLUIo
COBMECTHOM pPabOThI, pacmpeaensiTb BHUABI pabOT, IOTOBapUBATHCA,
00CyXJaTh TIpOIleCC W pe3ynbTar paboThl, 0000maTh MHEHUS
HECKOIBKHUX JIFOJIEH;

- y4acTBOBaThb B TIpYyNIoOBBIX (popmax paboTel (0OCyxaeHus, oOMeH
MHEHUH, «MO3rOBbl€ WITYpPMbI» W HHbBIE), BBIMOJIHATH CBOIO YacTh
paboTel M KOOPAMHUPOBATH CBOM JEHUCTBUSA C JPYTMMH YJE€HaAMH
KOMaH/Ipl, OLICHHBAaTh KaueCTBO CBOETO BKJIaga B OOUIMI MPOIYKT IO
KpUTEpUsIM, cHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOIEHUCTBUSI.

3. YHuBepcaJibHbIE peryJsiTHBHbIE 1elCTBHS

Camoopranm3anmsi | - COCTaBJIATh IUIaH, AJITOPUTM PEILIEHUs 3aj1auH,

- BBIOMpaTh CMOCOO pemieHus ¢ YYETOM HMEIOIIHMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH,

- apryMEHTHpPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C Y4ETOM
HOBOH MH(OpMAITHH.

CaMOKOHTPOJIb - BIAJCTh HABBIKAMHM TI03HABATEIBHON pEQIIEKCHU KaK OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUN U MBICIUTEIbHBIX MTPOIIECCOB, UX PE3YJILTATOB,
BIIAJICTh CIOCO0AMU CaMOTIPOBEPKH, CaMOKOHTPOJIA IIporecca H
pe3ynbTaTa peuieHuss MaTeMaTUYeCKOU 3a1a4u;

- TPEIBHUIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh NPU PELICHUU
3a7la4i, BHOCHUTh KOPPEKTHBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX
00CTOATENLCTB,  JAaHHBIX, HAWAEHHBIX  OIIMOOK,  BBISABJIEHHBIX
TPYAHOCTEM;

- OLICHMBATh COOTBETCTBUE DPE3y/lbTaTa LIEJIH U YCIOBUSIM, OOBACHATH
NPUYHMHBI JOCTUKEHUS WIH HEJOCTHKEHUS PE3YJIbTATOB JAESATEIbHOCTH,
HAXOJMThH OMIKOKY, TaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

IIpeameTHBIX

1) cBOOOAHO OmEPHPOBATh MOHATHAMH: PALHOHAIBHOE YHCIIO, OSCKOHEYHAs MepUOANYCCKast
IpoOb, MPOLEHTHI, UPPALUOHATIBHOE YHMCIO, MHOXKECTBA PALMOHAIBHBIX U JEHCTBUTEIBHBIX
qucel, MOAYJIb JICHCTBUTENBHOTO YMCIA; MPUMEHATh JpOOM M TMPOLEHTHI IS pelIeHUs
NPUKIAJHBIX 3aJad W3 Ppas3IUyYHBIX OTpaciedl 3HaHWM M peasbHOW KHU3HH, MPHUMEHATh
npuOIMKEHHBIE BBIYUCICHMS, TpaBUJa OKPYIJICHHS, MPHUKUAKY U OLEHKY pe3ysbTara
BBIUMCIIEHUH; CBOOOJHO ONEpPUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCIOJb30BaTh MOAXOJANIYI0 (opMy 3amucH JEHCTBUTENBHBIX 4YHCENT Uil  pelIeHUs




NPAaKTUYECKUX 337ad W NPEICTABICHUS JAHHBIX; CBOOOIHO OINEPUPOBATH TOHATHEM:
apu(METHYECKHIT KOPEHb HATYPAIbHOM CTENEHH; CBOOOIHO ONIEPUPOBATH MOHITUEM: CTEIICHD C
panMoHaNbHBIM  IOKa3aTejeM; CBOOOJHO OINEepupoBaTh NOHATHAMH: Jorapudm Uucna,
JECATUYHbIE W HaTypajbHbIe JIorapu(Mbl; CBOOOJHO ONEPUPOBATH MOHATHAMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAaHT€HC YHCIOBOTO apryMeHTa; OIEPHPOBATH MOHATUSAMH: apKCUHYC,
APKKOCHHYC M apKTaHT€HC YMCIOBOTO apTyMEHTA.

2) cBOOOIHO ONEPUPOBATh MOHATUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABCHCTBO, PaBHOCHUIILHBIC
YpaBHEHHSI W YpPaBHEHHSA-CIICJCTBHS, PABHOCHIbHBIC HEPABEHCTBA; MPHUMEHSTH pa3IMYHbIC
METOJIbI PEIICHHS PAIlMOHATBHBIX W JAPOOHO-PAMOHAIBHBIX YPaBHEHHWH, MPUMEHSITH METO]I
WHTEPBAIOB Ui PEIICHUS HEPaBEHCTB; CBOOOJHO ONEPUPOBATH MOHATHUSIMHU: MHOTOWIEH OT
OJTHOW TTepeMEeHHOH, MHOTOWIEH C IeNTBIMU KOA(PPHUIIMEHTaMH, KOPHU MHOTOUJIEHA, IIPUMEHSTh
JeTIeHe MHOTOWIEHAa Ha MHOTOWIEH C OcTaTkoMm, TeopeMy besy m Teopemy Buera mis
pemeHust 3amav;  CBOOOJHO OINEPHPOBATH TOHSATHSIMH: CHUCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpulla, OMPEACTUTEIh MATPHUIBI 2 X2 W €ro TeOMETPUYECKUH CMBICH, HCIIOJIE30BaTh
CBOWCTBA OMpPEICTUTENS 2 X 2 sl BBIYUCICHUS €T0 3HAYCHHUs, IPAMEHSTh ONPEISITUTENN JUTs
pelIeHusl CHCTEeMbl JIMHEWHBIX YpaBHEHUI, MOJEIMPOBATH peallbHbIE CUTYallUd C MOMOIIBIO
CHCTEMBI JIMHEHHBIX ypaBHEHUH, MCCIENOBATh TOCTPOCHHBIE MOJIENU C MOMOIIBI0O MATpPHI] U
ONpPENCIUTENEH, HWHTEPIPETUPOBATh TMOJYYEHHBIA PE3YyJbTaT, MCIOJIb30BaTh CBOMCTBA
NeUCTBUM C KOpPHSAMH il TMpeoOpa3oBaHMsl BBIPAXEHUM; BBINOJIHATh IPeoOpa3oBaHUS
YHCIIOBBIX BBIPAKCHUH, COAEPIKAIINX CTETICHN C PallMOHAIBHBIM TOKa3aTeNIeM; HCIIOJIb30BaTh
CBOMCTBa Jorapu@MoB [uis MpeoOpa3oBaHUs JIOTapu(MUYECKUX BBIPAKEHUI; CBOOOIHO
OTIEPHPOBATH MOHITHUAMU: WPPAIOHALHBIC, TOKa3aTeIbHbIE U JIOTapU(MUUECKUE YPaBHEHHUS,
HaXOJUTh MX PEUICHHUS C MOMOLIBI0 PAaBHOCUJIBHBIX MEPEXO/I0B WJIM OCYIIECTBIISAS MPOBEPKY
KOpHEH; NpPUMEHSTh OCHOBHBIE TpPUTOHOMETpHUECKHe (GOpMyabl s MpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHHI; CBOOOTHO OMEPUPOBATH MOHSATHEM: TPUTOHOMETPHUECKOE
ypaBHEHHE, TMPUMEHATH HeoOXoaumble (GOpMYabl A pEHIeHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YpaBHEHUI; MOJENUPOBATH peallbHble CUTYallUd Ha S3bIKE anreOphl,
COCTaBIISAITh BBIPAKECHMS, YypaBHEHHS, HEpPABEHCTBA [0 YCIOBMIO 3a/a4yH, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENIU C UCTIOJIH30BAHUEM ariapara ajareopsbl.

3) cBOOOAHO OIEPUPOBATh MOHATHAMHU: (YHKIHSA, CHOCOOBI 3amaHus (YHKIUH, B3aUMHO
oOpaTtHble (GYHKIIMW, KOMMO3UIUSA (QYHKIMHA, rpaduk (QYHKIIMH, BBITIOJHATH 3JIEMEHTApHBIC
npeoOpazoBaHusi rpadukoB (QYHKIHUH; CBOOOJHO ONEPHPOBATH TMOHATHUAMH: O00JIACTh
OmpeeNieHuss ¥  MHOXXECTBO 3HAaueHMM  (yHKIUH, HyId (QYHKIUH, [POMEXYTKH
3HAKOMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIIUU,
nepuouveckre (PyHKIUHU, MPOMEKYTKA MOHOTOHHOCTU (PYHKIIUH, MAaKCUMYMbI U MUHUMYMBI
GbyHKIMYM, HauOoJblllee W HAaUMEHbIIee 3HaYeHHEe (YHKIUM Ha MPOMEXKYTKE; CBOOOIHO
OTIEpUPOBATH MOHATUSIMHU: CTETIeHHAsl (DYHKIIMSI C HATYpaJIbHBIM U LIEJIbIM MOKa3aTeneM, rpaduk
CTeTNIeHHON (PYHKIIMU C HATypaJIbHBIM M IEJbIM MOKa3aTesneM, rpaduK KOpHS n-0il CTENEeHH Kak
GyHKIMM OOpaTHOl CTENeHW C HATypalbHBIM I[OKa3aTejeM; OINEepUpOBaTh MOHATUSAMU:
TUHEHas, KBaJapaTuyHas U ApoOHO-IMHEHHas (QYHKUWH, BBINOJHATE DIEMEHTApHOE
UCCIIEIOBAaHUE W TMOCTpOeHHEe uX TrpaduKkoB; CBOOOJHO ONEPUPOBATH TMOHATUSIMU:
nokasarenbHas U Jorapudmuyeckas (yHKIHUUA, UX CBONCTBA M TpadUKH, UCHOIB30BATh UX
rpaduku s perieHus ypaBHEHU; CBOOOIHO ONEepUPOBAThH MOHATHSAMU: TPUTOHOMETPHUUECKas
OKPY)KHOCTh, OIpEAeJCHHEe TPUTOHOMETPHUUECKUX (DYHKUIMNA  YHUCIOBOTO  apryMeHTa;
UCMOJIb30BaTh Tpaduku (QYyHKIUN Ui UCCIEIOBaHMUS MPOIECCOB M 3aBUCHMOCTEH Tpu
pelieHny 3a7ad U3 JPYruxX y4eOHBIX MPEeIMETOB U pealbHOW KU3HH, BBIpAXATh (hopMylamMu
3aBUCHUMOCTHU MEX]y BeJTMUYNHAMU;

4) cBOOOJHO ONEPUPOBATH IMOHATHIMHU: apu(MeTHYecKass W TeOMETpHUEeCcKas MpOrpeccus,
0ecKOHEeUHO yOBIBaIOIIasi TeOMETpHUYECKas MPOrPECcCHsl, TMHEHHBIN U 3KCIIOHEHIIMAIBHBINA POCT,
(dopMyna CIOKHBIX NMPOLEHTOB, UMETh NMPECTABICHNE O KOHCTAHTE; UCIOJIb30BaTh MPOrPECCHH
JUIS pelIeHHs pealbHBIX 3a/a4 MPHUKIATHOTO XapaKTepa; cBOOOJIHO ONEpHpOBATh MOHATUIMU:
MIOCJIEI0BATEIbHOCTh, CHOCOOBI 3a/IaHMsI TOCIIEI0BATEIbHOCTEH, MOHOTOHHbIE U OTPAHUYEHHBIE




II0CJIEIOBATEILHOCTH, IOHUMATh OCHOBBI 3apO’KJICHHSI MaTeMaTHUYECKOIO aHallu3a Kak aHajlnu3a
0ECKOHEYHO MaJIbIX; CBOOOJHO OIEPUPOBATH MOHATHSIMH: HENpephIBHbIC (DYHKUIUH, TOYKU
paspbiBa rpaduka (GYHKIUH, acUMNTOTHI rpaduka (QYHKIHH, CBOOOJHO OINEPUPOBATH
noHATHEM: (DYHKIUS, HEMPEPbIBHAS HAa OTPE3Ke, IPUMEHITh CBOMCTBA HENIPEPBIBHBIX (DYHKIIMN
JUId pellieHus 3ajay; CBOOOJHO OINEpUpOBaTh NOHSTHUAMU: IE€pBas U BTOpas IPOU3BOJHbBIC
GbyHKIMY, KacaTelbHas K TpaQuKy GYHKIWHU; BEIYUCIATH TIPOU3BOIHBIE CYMMBI, IIPOU3BEICHHS,
YaCTHOTO W KOMIIO3WIIMHM JBYX (YHKIMI, 3HATh TNPOW3BOAHBIC 3JIEMEHTApHBIX (DYHKIIMIA;
MCIOJIb30BATh TEOMETPUUYECKHII U (PU3UIECKUI CMBICT TIPOU3BOJHOM /TSl pEIICHHS 3a1a4.

5) cBOOOIHO oOmEpUpPOBaTh MOHSATHUSMH: MHOXECTBO, OICpAllMM HAJ MHOKECTBAMH,
HCI0JIb30BAaTh TEOPETHKO-MHOKECTBEHHBIN ammapar Juis ONMCAHUs pealIbHbIX IPOLECCOB U
SBIICHUH, TpU pEIIeHUU 3ajady W3 JPYIHX Yy4eOHbIX IpPEAMETOB; CBOOOJHO OIEpPUPOBAThH
MOHATUSMH: OIpeNeleHHe, TeopeMa, YpaBHEHHE-CIEACTBHE, CBONCTBO MAaTeMaTH4YECKOTO
00BeKTa, 10Ka3aTeIbCTBO, PABHOCWIbHBIEC YPAaBHEHHS U HEPABEHCTBA.

6) cBOOOIHO ONEPUPOBATh MOHATHAMH: HATYPAILHOE U LIEJIOC YKHCIIO0, MHOKECTBA HATYPAIbHBIX
Y IIEJIBIX YUCEJ, UCTIOB30BaTh Npu3Haku aenumocTH 1enbix unces, HOJ[ u HOK nHatypambHbIX
qycen JUIsl pellieHus 3a1a4, IPUMEHTh alropuT™ EBkiuaa; cBoOOIHO oneprupoBaTh MOHATHEM
OCTaTKa 10 MOJYJII0, 3allMChIBAaTh HATypaJIbHbIE YKCIa B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMax
CUMCJICHHS; CBOOOJHO OINEpPUpPOBaTh MOHATUAMU: KOMIUIEKCHOE YHCIO U MHOKECTBO
KOMIUJIEKCHBIX ~ 4YMCEJ, [MpPEACTaBIsATh KOMIUIEKCHbIE 4YuCia B  aiaredpanyeckol u
TPUTOHOMETPHYECKON (hopMe, BHIIOJIHATh apU(PMETUYECKUE OTEpallii ¢ HUMH U HU300pakaTh
Ha KOOPAMHATHOM IJIOCKOCTH.

7) cBO0O/IHO OIIepUpPOBATH MOHSTUSIMU: UppaloHajIbHbIE, MoKa3arelbHbIe
U JIorapu(MHUUYECKHEe HEpaBEHCTBA, HAXOJUTh HX PELICHHs C IOMOILIBI0 PAaBHOCHUIIBHBIX
NEPEeX00B; OCYILECTBIIATE OTOOP KOpHEH NpU PELIEHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;
CBOOOJTHO ~ ONEpUpPOBATH  MMOHATHEM TPUIOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHATh
Heo0XxoauMble (POPMYIbI AJIsl PELIEHUs OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJHO ~ ONepupoBaThb  MOHATHUSMM:  CHCT€Ma U COBOKYNIHOCTb  ypaBHEHUH
Y HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIICACTBUS, HAXOAUTh PEIICHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIbHBIX, HPPALMOHAIbHBIX, MOKa3aTeIbHbIX M JOTapU(PMHUUECKHX
YPaBHEHHH W HEPABEHCTB; pEIIaTh palMOHAIBHBIE, WPPALMOHAIBHBIC, II0KA3aTEIIbHBIE,
norapu(pMUUECKUe U TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COAEPKAIMEe MOLYIN U
napaMeTphl; NPUMEHATh rpaduyeckue MeTOAbl A PELICHHWs YpPaBHEHHH U HEpaBEHCTB,
a TaKkKe 3aJjad ¢ IapamMeTpaMM; MOJEIHUPOBaTh peajbHbIE CUTYallMM Ha s3bIKE ainreophl,
COCTaBJIAATh BBIPAKCHHUSA, YPABHECHMs, HEPABCHCTBA M HX CUCTEMBI IIO0 YCJIOBHMIO 3a/ayM,
HCCIIeI0BaTh IOCTPOCHHbIE MOJIENIN C UCIOJIb30BaHUEM aliapara aireopsl, HHTEPIPETUPOBATh
IIOJIy4YEHHBIN pe3yJIbTarT.

8) cTpouth rpagukud KOMIIO3UIMH (YHKIUIl C MOMOIIBI SJIEMEHTAPHOIO HCCICAOBAHHS H
CBOMCTB KOMIO3MLUM JBYX (QYHKUMN; CTPOUTh TE€OMETpUYECKHe 00pa3bl ypaBHEHMH U
HEpaBEHCTB Ha KOOPAMHATHOM IIOCKOCTH; CBOOOJHO ONEpUPOBaTh MOHATUAMHU: TpapuKH
TPUTOHOMETPUUECKUX (PYHKIUH; MPUMEHATh (QYHKIMM IJI MOAEIMPOBAHUS M UCCIIEIOBaHMS
peaJIbHBIX ITPOLIECCOB.

9) wucrnonp30BaTh MPOM3BOAHYIO IS HCCIENOBaHHS (DYHKIMM HAa MOHOTOHHOCTb
U 9KCTPEMYMBI; HAXOJUTh HauOoOJblllee M HaMMEHbIlee 3HaueHUs1 (PyHKIMM HENpepbIBHOM Ha
OTpE3KE; UCIOJIB30BaTh TPOU3BOJHYIO JUISI HAX0XKICHUS HAWITYUIIEro PEUIEHUS B IPUKIAIHBIX,
B TOM YHCJIE COLIMAIBHO-DKOHOMHMYECKHX, 3a7jauax, s ONPEIEIIEHUs CKOPOCTU U YCKOPEHUs
mporecca, 3aAaHHOro GopMynoi wim TrpaguKoM; CBOOOJHO OIEPUPOBATh MOHATHUSIMMU:
nepBooOpa3Has, onpeesIEHHbIN HHTErpall, HaX0IUTh epBOOOpa3HbIE AIEMEHTAPHBIX (HYHKIUH
U BBIYUCIIATH MHTErpai no ¢popmyne HetoTona—JIeiibHuIa; HAXOAUTH TUIOIAAM TUIOCKUX QUTYD
U O0bEMBI TEJN C TMOMOIIBIO HWHTErpajga; HMETh MPEACTaBICHHE O MaTeMaTHYeCKOM
MOJICIUPOBAaHUM HA TpHUMEpe CoCTaBieHus uddepeHNaIbHbBIX ypaBHEHUN; pelaTh
NPUKIAJHBIE 33/1a4M, B TOM YHCIE COLMATbHO-?KOHOMUYECKOTO M (DU3NYECKOTO XapakTepa,
CpEACTBAMHU MaTEMAaTUYECKOr0 aHAIN3a.
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10) cBoOOIHO OmEpUpOBaTH OCHOBHBIMH IOHSTHSIMHU CTEPEOMETPHU IPHU PELICHUU 3a1ad M
MPOBEACHUU MaTEMaTHUECKUX PACCYXKICHUI; TPUMEHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBHS
U3 HUX MPU PEIICHUH TEOMETPHUECKUX 33/1a4; KJIACCH(PHUIMPOBATH B3aUMHOE PACIIOJIOKEHUE
OpSIMBIX B TIPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, IMPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE; CBOOOIHO OMEPHUPOBATH MOHATHSMH, CBA3aHHBIMU C YIrilaMH B MPOCTPAHCTBE:
MEX]ly MPSMBIMH B TPOCTPAHCTBE, MEXKIY NMPSAMOW M IJIOCKOCTHIO; CBOOOJHO ONEpUpPOBATH
MOHATUSIMH, CBS3aHHBIMH C MHOTOI'PaHHHKaMH; CBOOOJHO pacro3HaBaThb OCHOBHBIC BHJIBI
MHOTOTPaHHUKOB  (Tpu3Ma, THUpaMHuaa, [OpsSMOYrOJbHBIA  Mapaienenunen,  Kyo);
KJIACCHU(UITMPOBATh MHOTOT'PAHHUKH, BBIOMpasl OCHOBaHUS JUIS KJIacCU(UKALNUU, CBOOOHO
OTIEPHPOBATH NOHSATHUSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOT'PAaHHHKOB IIJIOCKOCTBIO; BBITTOJHSTH
napajyielbHOe, I[EHTPaJbHOE W OPTOTOHAIBHOE TPOEKTHpPOBaHUE (GUTYp Ha IUIOCKOCTD,
BBITIOJTHATE M300pakeHUst (GUryp Ha TUIOCKOCTH; CTPOUTHh CEYEHHS MHOTOTPaHHUKOB
pa3IMYHBIMU METOJIAMH, BBHINOJHATH (BBIHOCHBIE) IJIOCKHUE YEPTEKH W3 PUCYHKOB IMPOCTHIX
00BEMHBIX (UTYp: BHUA CBEpXy, COOKy, CHHU3Yy; BBIYHCIATH IUIOMIATN TIOBEPXHOCTEH
MHOTOTPaHHUKOB (IpuU3Ma, NHpaMuja), FEOMETPUYECKUX TeJl C MpUMEHEHHueM (opmyi;
CBOOOJTHO ~ OMEpUpOBaTh MNOHATHSAMH: CHMMETPUS B  TPOCTPAHCTBE, IIGHTP, OCh
U IDIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHMMETPHH (PUTYpBI; CBOOOIHO
OTIEPHPOBATH TIOHSATHSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM W KOOPJHMHATAM B IPOCTPAHCTBE;
BBITIOJTHATH JCUCTBUSL HAJl BEKTOpAMH; pElIaTh 3aJadll Ha JOKa3aTeJIhCTBO MAaTEMAaTHYECKUX
OTHOIICHWA W HAXOXJICHUE TCOMETPUYECKUX BEIMYUH, MPHUMEHSS HW3BECTHBIE METOIBI TPHU
pelIeHNr MaTeMaTHIEeCKUX 3a/1a4 MMOBBIIICHHOTO W BBICOKOTO YPOBHSI CJIOKHOCTH; NMPUMEHSITh
MPOCTEHINEe TMPOTPaMMHBIE CpPEACTBA W AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHUCTEMBI TIPH
pElIeHUH CTepEeOMETPHUYECKUX 3a/ady; H3BJIEKaTh, MPEOOpa30BbIBAaTH M HHTEPIPETUPOBATH
MH(OPMALIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpaX, MPEICTABICHHYIO HAa YepTexax
U PUCYHKaX; MPUMEHSTHh IOJy4€HHbIE 3HAHHS Ha MpPAKTUKE: CPaBHUBATh M aHAJIU3UPOBATH
peayibHble CUTyallud, MPUMEHATh W3YYECHHbIE TMOHATHS B IIPOIECCE TMOKMCKA pEIICHUs
MaTeMaTH4eCKu CQOPMYIMPOBAHHOM MpoOJIeMbl, MOJEIUPOBATh peajbHble CUTYalluU
Ha A3bIKE T€OMETPUH, UCCIIEI0BATh MOCTPOCHHBIE MOJIEIH C UCIOJIB30BAHUEM I€OMETPHUECKUX
MOHATHM W TeopeM, ammapara anreOpbl, peliaTh IPaKTHUYECKUWe 3a7adyd, CBS3aHHBIE C
HaX0XJCHUEM TE€OMETPUYECKUX BEJIMYMH; HMETh MPEICTaBlIeHUs OO0 OCHOBHBIX JTamnax
Pa3BUTUS FTEOMETPUH KaK COCTAaBHOM YacTH pyHAAMEHTA Pa3BUTHUS TEXHOJIOTUH.

11) cBOOOIHO OMEpPHUPOBATh MOHATHIMH, CBS3aHHBIMH C MWJIMHAPHYCCKOW, KOHUYECKOH H
chepuyecKkoil MOBEPXHOCTSIMU, OOBICHATH CIOCOOBI MOJMYYEHHsI; ONEPUPOBATh MOHITUIMH,
CBSI3aHHBIMHU C TeJaMH BpallleHUs: IUIUHAPOM, KOHYcOM, c(hepoil M IIapoM; paclo3HaBaTh
Tena BpamieHus (IWIMHIAP, KOHYC, cdepa W Imap) M OOBIACHATH CIIOCOOBI IMOJTYYCHHS Tell
BpallleHUs; KJIacCU(UIMPOBATh B3aUMHOE PACIOJIOXKEHUE Cepbl M TIOCKOCTH; BBIYUCISTH
BEJTMYMHBI JIEMEHTOB MHOTOTPAaHHUKOB U Tell BpallleHus, 00bEMBI U TUIOMIAIU MOBEPXHOCTEH
MHOTOTPAaHHUKOB U TEJ BpAIICHUS, TEOMETPHUUECKUX Tell C MPUMEHEHHEeM (POpMyI; CBOOOIHO
OTIEpUPOBAThH MOHSATHSIMU, CBS3aHHBIMU C KOMOMHALIMSMH TeNl BPAlleHUs] 1 MHOTOTPAaHHHUKOB:
MHOTOTPaHHHUK, BIUCaHHBIA B chepy U ONHUCaHHBI OKOIO cdepbl, cdepa, BIUCAHHAST B
MHOTOTPAaHHUK WM TEJIO BPAILCHUSA;, BBIYUCIATH COOTHOLIEHHS MEXKIY IUIOLIAJSIMHU
MOBEpPXHOCTEH U 00bEMaMU TMOAOOHBIX TelN; M300pakaTh HM3ydaeMmble (DUTYPHI, BBIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJI CBEpPXY, COOKY,
CHM3Y, CTPOUTh CEUEHHUs TeJl BpAIIEHUs; M3BJIEKAaTh, MHTEPIPETUPOBATh U MPeoOpa30BbIBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTYpax, MPEJCTABICHHYIO Ha YepTExkax
U PUCYHKaX; CBOOO/IHO ONEpUPOBATh MOHATHEM BEKTOP B MPOCTPAHCTBE; BBINOJIHATH ONEpPALH
HaJ BEKTOpaMH; 3aJaBaTh MJIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOPIWHAT; peliaTh
reOMEeTPHYECKUE 3a/1a4H Ha BBIYUCIICHUE YTIIOB MEXKIY MPSIMBIMHU U TUIOCKOCTSIMH, BHIYHCIICHUE
paccTosIHU OT TOYKHM A0 IUIOCKOCTH, B 1I€JOM, Ha NPHUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTOoJa MpH PEIIEHUH; CBOOOJHO ONEPHUPOBATH MOHATUSAMH, CBS3aHHBIMH C JBH)KEHHEM B
MIPOCTPAHCTBE, 3HATH CBOMCTBA JABM)KCHUI; BBITIOIHATh M300paK€HUSI MHOTOTPAHHUKOM U Tell
BpAIlIeHUs] MPU MapayIeIbHOM NEPEeHOCe, EHTPATbHOW CHMMETPHUH, 3epKATbHON CHMMETPUH,
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IIpU TIOBOPOTE BOKPYT MPSIMOM, peoOpa3oBaHus Mo100Ms; CTPOUTH CEYEHUSI MHOTOTPAHHUKOB
U TeJ BPAICHUsSI: CEUEHUS IMINHPA (apauleIbHO U MEPIEHIUKYISIPHO OCH), CEYEHUS KOHYCa
(mapanyienbHOE€ OCHOBAHMIO U IPOXOJSIIEE YEpe3 BEPIIMHY), CEUEHUsS IIapa; HCIOJIb30BaTh
METO/Ibl TIOCTPOEHUSI CEUYEHUI: METOJ CJIEI0B, METOJ BHYTPEHHErO IPOEKTUPOBAHUS, METO]
IIEpeHOCca CEeKyIllleld IUIOCKOCTH; JOKa3blBaTb TI'€OMETPUYECKUE YTBEPKACHHUS; HPUMEHSThH
reoMeTpudeckue (aKkTbl JUIS PEHICHHS CTEPeOMETPHYECKUX 3a4ad, MPEaroararolnx
HECKOJIPKO IIIaroB PELICHHs], €CIA YCIOBHS NMPUMEHEHHS 3aJaHbl B SIBHOW M HESBHOU (opme;
pemiatb 3ajayd  Ha J0Ka3aTeIbCTBO MaTeMaTHYECKUX OTHOLIEHHMH U HaXOXKICHHE
F€OMETPUYECKUX  BEJIMYMH; HPUMEHATh IPOrpaMMHBIE  CpPEACTBA U 3JIEKTPOHHO-
KOMMYHMKAI[UOHHbIE CHUCTEMbl MpPHU PEIIEHUU CTEPEOMETPUYECKUX 3a/Jady; HIPUMEHSThH
MOJIyY€HHbIE 3HAaHUS HA TMPAKTUKE: CPaBHUBAaTh, AHAJIU3UPOBATh M OLIEHUBATh pEaJibHbIE
CUTYallMH, IPUMEHATh U3yUCHHbIE MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eCKU CPOPMYITHMPOBAHHON MPoOIEMBI, MOJAETUPOBATh PEATIbHBIE CUTYAllUN HA SI3bIKE
TrE€OMETPHH, UCCIIE0BAaTh MOCTPOCHHBIE MOJIEIHN C UCIOJIb30BaHUEM I€OMETPUUECKUX MOHATUN
U TeopeM, ammapara aiareOpbl, pemarbh NPaKTUYECKHE 3a/ladyM, CBSI3aHHBIE C HAXOXJIECHHUEM
r€OMETPUYECKUX BEIMYMH; UMETh MPECTAaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUU
KaK COCTaBHOM yacTH QyH/IaMeHTa Pa3BUTHUS TEXHOJOTUH.

12) cBoOoaHO omepupoBaTh MOHATHUAMH: Tpad, IUIOCKHMA Tpad, CBA3HBIN Tpad, MyTh
B rpade, uemp, LMKI, IEPEBO, CTENEHb BEPLIMHBI, JEPEBO CIy4allHOTO SKCIEPUMEHTA;
CBOOOJHO ONEPUPOBATH MOHATUSMU: CIy4alHBIM SKCIIEPUMEHT (OIBIT), CydyailHOE COOBITHE,
AJIEMEHTapHOE CIy4yailHOe COOBbITHE (3JIEMEHTApHBIM HCXOJ) CIIy4alHOTO OIbITA, HAaXOAMTh
BEPOSITHOCTH COOBITMM B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;
HaxoJUTh H (QOPMYIHUPOBATH COOBITHUS: TepecedeHue, OOBEAMHEHUE ITaHHBIX COOBITHH,
coOBITHE, IPOTUBOIOJIOKHOE JaHHOMY, HMCIIOJIb30BaTh JUAarpaMMbl Oijepa, KOOPAMHATHYIO
OpsMyI0 Ul pELIeHMs] 3ajad, I0JIb30BaTbcsd (OPMYNION CIOXKEHUsS BEPOSITHOCTEH JUIs
BEPOATHOCTEH JBYX M TpeX Cly4dailHbIX COOBITHI; ONEpPUPOBATH MOHATUSAMH: YCIOBHAs
BEPOATHOCTb, YMHOJKEHHE BEPOSITHOCTEH, HE3aBUCUMBIE COOBITHSA, JEPEeBO CIIy4alHOTrO
JKCIIEPUMEHTA, HaXOJAUTh BEPOSITHOCTU COOBITUH C HMOMOIIBIO IPAaBHUAa YMHOXEHH, AepeBa
CIIy4yailHOTO OIbITa, HCIHOJb30BaTh (POpMyy IMOJIHOM BeposTHOocTH, (opmyny baiieca mnpu
pelIeHNH 3a/ad, ONpEeAEsATh HE3aBHCUMOCTh COOBITHMH 1O (opMmylne M IO OpraHu3aluu
CIIy4JallHOrO 3KCIIEPUMEHTa; MPUMEHSITh HW3YyYCHHble KOMOMHATOpHbIE (GOPMYNBl  JIs
NEPEUYMCIICHUs 2JIEMEHTOB MHOXKECTB, JIEMEHTAPHBIX COOBITUH CIy4allHOTO OIBITA, PELICHUS
3aJad 10 TEOPUU BEPOSITHOCTEH; CBOOOIHO ONEpUpPOBaTh MOHATHAMM: OMHAPHBIA CIydailHbIN
OMBIT (UCHBITAHKE), YCIIEX U HeyJaua, HE3aBUCUMBbIE UCIIBITAHUSA, CEpUsl UCIIBITAHUM, HAXOAUTh
BEPOATHOCTH COOBITHI: B CEpUHM HCHBITAHUA JO IEPBOrO YCIEXa, B CEpPUU HCIBITAaHUH
bepHyniau, B OmbITe, CBS3aHHOM CO CIy4ailHBIM BBIOOPOM M3 KOHEYHOH COBOKYIIHOCTH;
cBOOOJIHO ONEpUPOBaTH MOHATUSAMU: CilydyaiiHas BeJIMYMHA, paclpelielieHue BEpOsSTHOCTEH,
JMarpamma pacrpeneneHus, OnHapHas ciaydaiiHas BeJIMYMHA, T€OMETpUYecKoe, OMHOMUAIbHOE
pacnpeeneHue.

13) omepupoBaTh MOHSATHUSAMH: COBMECTHOE pAacCIpe/eieHHe [BYX CIy4allHbIX BEIUYHH,
UCIOJb30BaTh TAOJIMIy COBMECTHOTO pacHpesieleHuss JBYX CIydallHbIX BeNIMYMH JUIs
BBIJICJICHUS] PACIPENEICHUS] KaKIOM BEJIIMYMHBI, OIPENEICHHS HE3aBUCUMOCTU CITy4alHBIX
BEJIMYUH; CBOOOJHO OMNEpUPOBATh MOHATHEM MAaTEMaTHYECKOrO OXKHJIAHUS CIyd4ailHOM
BEJIMYUHBI (pacnpeeseHns), IPUMEHITh CBOMCTBa MaTEMAaTUYECKOTO OKUAAHUS IIPU PEeLICHUN
3aja4, BBIUYUCIATH MaTEeMAaTHYECKOE OXKHUJaHHEe OWHOMHAIBHOTO M TE€OMETPUYECKOTO
pacripeiesieHuil; cBOOOJHO OINEpUpOBaTh MOHATHSMM: JUCHEPCHs, CTaHAAPTHOE OTKIOHEHUE
CIIy4allHOM  BEJIMYMHBI, IPUMEHATH  CBOMCTBA  JUCIEPCUU  CIy4alHOW  BEIMYMHBI
(pacmpesenenusl) Mpu pelIeHUH 3a/1a4, BBIYMCIATH JAUCHEPCHIO M CTaHJApTHOE OTKJIOHEHHE
Tr€OMETPUYECKOT0 M OWHOMHAQJIBHOTO  paclpelesieHuil;  BBIYUCIATH  BBIOOPOYHBIE
XapaKTepUCTUKU 1O JaHHON BBIOOpKE W OIIGHMBATh XapaKTEPUCTHUKU T'eHEpPabHOU
COBOKYITHOCTHU JIJAHHBIX IO BEIOOPOYHBIM XapakTepucTukaM. OIeHHBaTh BEPOSITHOCTU COOBITUI
U TPOBEPATHh  NPOCTEHIINE  CTATUCTUYECKUE  THUIOTE3bl, IOJB3YSACh  HM3YyYEHHBIMH
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| pacmpenencHusIMA.

1.4. Kosiu4yecTBO 4aCOB HA OCBOCHHE NIPOrPaAMMBbI AMCUHHMIIMHBI:
MaKCHUMaJIbHOM yueOHOU Harpy3ku odyyaromerocs 456 yaca, B TOM 4ucIe:
JJIs1 OYHOH (POPMBI 00yYeHUS:

00s13aTeNbHOM ayAUTOPHON y4eOHOM Harpy3ku odyuatomerocs 318 vaca,
CaMOCTOSITEILHOM paboThl oOyyaromierocs: 138 4acos.
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2. CTPYKTYPA U COAEP KAHUE YUYEBHOI'O ITIPEJMETA

«MATEMATHUKA»

2.1 O0bem yueOHOro npeaMeTa M BUIbl y4eOHOiIi padoThl

JJIs1 OYHOM (pOpMBI 00yYeHUsI

Bua yyeOHoM padoThI Oovem
Yacos
MakcumanbHasi yueOHasi HArpy3Ka (Bcero) 456
O0si3aTesibHasi ayAUTOPHAA y4eOHasi HATPy3Ka 00y4arouierocs 318
(Bcero) B TOM 4uCIIE:
OCHOBHOE CO/IepsKaHHNe
MPAKTUYECKUE 3aHATHUS 98
KOHTPOJIbHBIE PAOOTHI 4
npo¢eccHOHAIBLHO-OPHEHTHPOBAHHOE COEPKAHNE
TEOPETHYECKOE 00yUeHUE 20
MPAKTUYECKUE 3aHATHUS 10
CamocTosiTeibHasi paboTa 00y4yarierocs 138

IIpome:kyTouHas arrectanus B Gopme sx3amena
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2.2 TemaTu4eckuii IVIaH U collepkaHue y4eOHOro npeamera «MaremaTuka»

U1t OYHOU (POPMBI 00yIEHUS

HaumenoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOr0 MaTepraJia NPpaKTHYECKHeE 3aHATHS,
caMoCTOsITeIbHAasl padoTa o0y4aronmxcst

0Oo0Bbem
4acoB

1

2

3

1 cemecTp

94/42/62

Pa3pgen 1. Unciaa u Beruucjaenusa. MHoOKecTBa.

Tema 1
PazBurue
MOHATHSA 0 YHCJTIE

Conep:xkanue yueOHOro MaTepuaia

8/2/8

1 | 1.Lensie u paunonanbHbie uncina. [efictBurensabie uncina. [IpubnmkenHbie Beraucienus. [IpubnmkeHHoe 3HaueHne

BEIMYUHBI U TIOTPEITHOCTH TPUOIMKEHHN.

2.KomrnekcHbie uncna. ApudMerrnueckue IeHCTBUS Ha/l KOMIUICKCHBIMH YHCIaMHU.

3.KomruiekcHble uncia. TpuroHoMmerpuueckas popma 3arnicu 4ncia

4 IlpakTyeckasi padora Ne 1 «[loHATHE MHOXKECTB YHCET»

gl bhjlwinN

5.Bxo/IHOM KOHTPOJIb

CamocTosiTesibHAsE padoTa 00y4Yarouxcst

Camocmosmenvuas paboma « Komnnexcnvie uucna. Pewenue 3adayu no obpasyy»

Camocmosamenvras paboma «Pewenue cucmem nunetinoix ypasuenuti. Mampuya cucmembul TUHENIHbIX

ypasnenuii. Onpedenumens mampuysl 2 X2, npumeHenue onpeoeirumers Oisi peuleHuss CUCmeMbl TUHELIHbIX

VpasHeHUU.
Pewenue npukiaonvix 3a0au ¢ NHOMOWbIO CUCTEMbl TUHENHBIX YPABHEHULLY

AIBRIOINININININ

Pa3znen 2. @DyHkuuu u rpadpukn

Tema 2
DYyHKIUH, UX
CBOMCTBA U
rpadpukn.

Conep:xkanune y4e0HOro MaTepuaia

8/4/6

6 1.®yaxmum. CriocoOs! 3apannd ¢yakmwd. ['padukn dyaknmm. CBoiicTBa HYHKITH.

7 | 2.006patHble pyHkunu. O6aacTs onpeneneHus 1 o0nacTb 3HaueHn o0paTHoi GyHkumu. I'paduk obpatHoit

dysaxn. CrnoxxHast GyHKIHS (KOMITO3HIIHS)

8 | 3.JIpakTnueckas padora Ne 2 «Pynkuuu. CBoiicTBa QYHKIMI»

9 | 4.IIpeobpaszoBanue rpaduxoB GyHKuuil. Buapl npeodpa3oBaHui.

10 | 5.lIpakTyeckas padora Ne 3 «IIpeobpazoBanus rpadukoB QyHKIHH

11 | IpodeccuoHATHHO-OPHEHTHPOBAHHOE COJEPKAHIE

6. Onucanue NpONU3BOACTBEHHBIX MPOLIECCOB € TIOMOILBIO TPapUKOB (HYHKIUH

NINININ

CamocTosiTesibHAsE padoTa 00y4YaI0IUXCS

Pewenue 3adau «Obnacme onpedenenus pynkyuuy.

Pewenue 3a0au « Ceoticmea ynkyuti

Ilocmpoenue epagurxos hynrxyuii

NN DN
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Pa3nea 3. OCHOBBI TPMTOHOMETPHH

Tema 3 Conep:xkanne yuedHOr0 MaTepuaia 10/6/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarensnoe asmwkenue. TpUroHoMeTprYECKast OKPY/KHOCTh 2
ckue BbIpaskeHus | 13 | 2.CuHyc, KOCHHYC, TAHT'€HC M KOoTaHreHc yucia. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKECTBA, 2

14 | 3.IpakTnyeckas padora Ne 4 «Tpuronomerpudeckue QyHKIIMHA YHUCIOBOTO apIyMEHTa 2

15 | 4.®opmynbl npuBeaenus. CuHyc, KOCHHYC U TAHT€HC CYMMBI U Pa3HOCTH JBYX YIi1oB. CHHYC U KOCHHYC JIBOMHOTO 2
yria. @opMysbl TOJOBUHHOTO YTIIA.

16 | 5.IlpeoOpa3zoBaHust CyMMBbI TPUTOHOMETPUUECKUX (DYHKIIMH B TPOM3BEICHNUE U MTPOU3BEICHNS B CyMMY. Breipaxkenue 2
TPUTOHOMETPHUYECKHX (PYHKIMIA Yepe3 TAHTeHC TIOJIOBHHHOTO apryMeHTa.

17 | 6.lpakTnyeckas pa6ora Ne 5 «OcHOBHBIE (POPMYIIBI TPUTOHOMETPHUUY 2

18 | 7.IlpeoOpa3oBaHusi MPOCTEHIIIMX TPUTOHOMETPUIECKUX BBIPAKESHH. 2

19 | 8.llpakTnyeckas padora Ne 6 «[IpeoOpazoBaHusi IPOCTEUIIHX TPUTOHOMETPHYECKUX BBIPAKEHUN 2

CamocTosiTesqibHAs padoTa 00y4YaloIUXCs 6

Camocmoamenvuas paboma« OCHO8HbIE MPUSOHOMEMPUYECKUE MOHCOECTNEA ) 2

Camocmosmenvuas paboma «lIpeobpazoseanus mpuzoHOMempu4ecKux 8blpaiceHuily 4

Tema 4 Conep:xanue y4edOHOr0 MaTepuaia 6/2/5

Tpuronomerpuue | 20 | 9. Tpuronomerprueckre GpyHKIUH, HX CBOKCTBA U IPapUKH 2

ckue pynkuuu. |21 | 10.JIpakTuueckas padora Ne 7 « Tpuronomerpuueckue GpyHKIHI». 2
22 | 11.00paTHbIC TPUTOHOMETPHUECKUE QYHKIINUA. APKCHHYC, apKKOCHHYC, apKTaHT'€HC YMCIIA. 2
23 | IIpogeccnoHAIBHO-OPMEHTUPOBAHHOE COJeP:KaAHUE 2

12.Vcionp30BaHne CBOWCTB TPUTOHOMETPHUIECKIX (DYHKITMH B Mpo(hecCHOHAThHBIX 3a/1adax.
CamocTosiTeJibHAas pa6oTa 00yYaIIMXCs 5
Camocmosmenvuas paboma «I padhuxu mpueconomempuueckux @yHKyuii» 2
Camocmosamenvuas paboma«Vccnedoeanue mpueoHomempuieckux QyHKyui» 3

Tema 5 Coaep:kanue y4eGHOro Marepuajia 10/6/9

Tpuronomerpuye | 24 | 13.Ilpocreiinme TPUrOHOMETPHUYECKUE YPABHEHUS. 2
cKkue ypaBHeHus | 25 | 14.Meronpl pelieHysl TPUTOHOMETPUYECKUX YpaBHEHHH. 2
U HepaBeHCTBA. | 26 | 15.PemieHne TpMroHOMETPUYECKUX YPABHEHUH. 2

27 | 16.1IpakTnyeckas pa6ora Ne§ «[Ipocreifmme TpurOHOMETpUYECKHE YPABHEHUSD 2
28 | 17.Ilpocrelinine TPUrOHOMETPUUECKHE HEPABEHCTBA. 2
29 | 18.I1pakTyeckas padora Ne9 «lIpocreiimme TpPUTOHOMETPUUIECKHE HEPABEHCTBA» 2
30 | 19.I1pakTuyeckas padora Nel( «CucreMbl TPUTOHOMETPHUECKUX YPaBHEHUI» 2
31 | 20.Pemenmie TPpHTOHOMETPUYECKUX YPAaBHEHNUN U HEPABEHCTB, B TOM YHCJIE C UCIIOIBH30BAHUEM CBONCTB (DYHKIIWH. 2
CamocTosiTesibHasi padoTa 00y4aoImuxcst 9

3

Camocmosmenvnasn paboma « Pewienue mpuzoHomMempuieckux ypagHeHu»
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Camocmosmenvuas paboma « Peuwienue mpuconomempuyeckux Hepagencmae 3
Camocmoamenvras paboma « Cucmemvbi mpuecoHOMempuiecKux ypasHeHUul» 3
Pa3nen 4. CtepeomeTtpusi
Tema 6 Conep:xkanue yueOHOro MaTepuaia 6/2/-
BBenenue B 32 | TIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COePIKAHIE 2
CTEepPEeOMETPHIO. 1.Bugp! mockux ¢uryp u ux mioniais. [IpakTHKo-opueHTHPOBAHHBIC 331a4H B Kypce T€OMETPUH Ha TIOCKOCTH.
33 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHHE 2
2.0OCHOBHBIE POCTPAHCTBEHHBIE (UTYPBI. AKCHOMBI CTEpPEOMETPHH.
34 | 3. Terpasup. [lapamnenenunen. 2
35 | 4. IlpakTuyeckas padora Ne 11 «Ceuenus. 3aaun Ha MOCTPOEHHUE CEUCHUIY. 2
Tema 7 Conep:xanne y4ed0HOT0 MaTepuaia 12/8/10
Ipsimbie 1 36 | S.I1apamienbHOCTh MPSAMBIX M MJIOCKOCTEH. 2
IJIOCKOCTH B 37 | 6. [IpakTHyeckas padora Ne 12«[TapayuienbHOCTh NPSIMBIX U THIOCKOCTEN». 2
IPOCTPAHCTBeE. 38 | 7. llepnieHANKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH. 2
39 | 8. IleprieHOUKYJIISIp ¥ HAKJIOHHAS. YTOJ MEXTY MPSIMOM M TIOCKOCTBIO. 2
40 | 9. TeopeMa 0 Tpex MEPICHIUKYIIApaX. 2
41 | 10.IMpakTuyeckas padora Ne 13 «TeopeMa 0 Tpex MepICHIANKYIIIPaX)». 2
42 | 11. Ipyrpansbiii yroiu. [lepneHauKyISIPHOCTD ABYX IJIOCKOCTEH. 2
43 | 12. IlpakTnyeckasi padora Ne 14 «[lepreHIuKyIIpHOCTL B IIPOCTPAHCTBEY. 2
44 | 13. I'eoMeTpudecKkue IpeoOpa3oBaHus IPOCTPAHCTRA. 2
45 | 14, IIpaktuyeckas padora Ne 15 «IIpsvple B TUIOCKOCTH B TIPOCTPAHCTBE» 2
CamocTosiTeibHAA padoTa 00y4aroLIUXCs 10
Camocmosmenvrnas paboma «llapannenvnocmos 6 npocmpancmeey 2
Camocmosamenvras paboma «llocmpoenue ceueruii MHO202PAHHUKOB» 4
Camocmosmenvuas paboma « Yeon mescoy npsamotl U nioCKOCMbi0, Y20l MeNHCOY NPIMIMUY 2
Camocmoamenvras paboma «llepneHOuKyisapHocms 8 NPOCMpaHcmee» 2
Pasznen S. BekTopbl B IPOCTPaHCTBE
Tema 8 Coaep:kanne y4e0HOro MaTepruaia 10/6/6
Koopaunarel m | 46 | 1.IlonsTHe BEeKTOpa Ha IIIOCKOCTH M B IPOCTPAHCTBE. Bujbl BekTopos. [leficTeus ¢ Bekropamu. Onepanyn Hajl 2
BEKTOPBI. BCKTOpaMH.
47 | 2.Pemenne mpakTHYECKUX 3a]1a4. 2
48 | 3. IlpakTHueckas padora Ne 16 «BekTopsl B IpOCTpaHCTBE» 2
49 | 4. Metoj KoopiHAT B TpocTpaHcTBe. [IpssMoyronpHas cucreMa KOOpJIWHAT B POCTPAHCTBE. 2
50 | 5. Meron koopauHaT B mpocTtpancTBe. KoopauHaTte! BekTopa. CBSA3b MEXy KOOPIMHATAMH BEKTOPA U 2
KOOPJIMHATAMH TOYEK.
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51 | 6.Pemenue 3agau. KoopauHaTHl M BEKTOPHI 2
52 | 7. lpakTuyeckas padora Ne 17 «Meroa KOOpAMHAT B IPOCTPAHCTBEY 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHHE 2
8.IlpakTuyeckas padora Ne 18 «KoopauHatHas miockocTh. BerunciieHne paccTOSIHAN | TUIOMIAICH Ha TIOCKOCTH.
KonnuecTBeHHbIE pacueTsl».
CamocTosiTesibHast paboTa 00y4aroIuxcst 3]
CamocmosamenvHas paboma « Memoo koopouHam 6 npoCmpancmee 2
Camocmosmenvuas paboma «Koopounamelr éexmopay 2
CamocmoamenvHnas paboma « CKansipHoe npou3sedenue 6eKmopoesy» 2
Paznen 6. Kopuu, crenenn u jorapugmsl.

Tema 9 Conep:xkanue yueOHOro MaTepuajia 12/416
Kopuu n 54 | 1.Kopuu u crenenu. KopHu HaTypaJlbHOW CTEIIEHH M3 YMCIIa U MX CBOWCTBA. 2
CTelneHMu. 55 | 2. KopeHb N-0ii cTereHn 1 ero CBOMCTBa 2

56 | 3. CreneHu c panMoHAIBHBIMU MTOKA3aTENSIMH, UX cBoWcTBa. CTeleH! ¢ IeHCTBUTEIHHBIME MTOKA3aTEIsIMU, UX 2

CBOICTBA.
57 | 4.Cremnenu ¢ pallMOHATBHBIMHA TTOKA3aTEIAMHU, UX cBoicTBA. CTEIEHH ¢ NeHCTBUTEIHLHBIMH TOKA3aTEISIMH, HX 2
CBOWCTBA.

58 | 5. UppaimioHanbHble ypaBHEHHS M HEPABEHCTBA 2

59 | 6.lIpakTuueckas padora Ne 19 «VppainoHaabHbIC YPAaBHEHUS U HEPABCHCTBA» 2

60 | 7. Crenennas @ynkuus [Ipeobpa3zoBaHus palOHAIBHBIX, HPPALMOHAJIBHBIX, CTEN EHHBIX BBIPAYKCHUH. 2

61 | 8.IIpakTuueckas padora Ne 20 «KopHu u cTereHn» 2
CamocTosiTeibHAs padoTa 00y4aroLuXxcs 6
Camocmosmenvuas paboma «Kopenv n-oii cmenenu u e2o ceoticmaay 2
Camocmosamenvuas paboma «Mppayuonanvuvie ypasHenus» 2
Camocmosmenvras paboma « Cmenensv ¢ payuoHAIbHbIM NOKA3AMeENeM» 2

Tema 10 Coaep:xkanne y4e0HOr0 MaTepuajia 12/2/6

Hoxka3zareabnas | 62 | 9. [TokasarenbHas GyHKIHUA. 2
bynkuus. 63 | 10. [Toka3zaTenbHBIC ypAaBHEHUSI. 2
64 | 11. IToka3zaTenbHbIC HEPABECHCTRA. 2

65 | 12. IlokasatenbHBIe HEPABEHCTBA U YPaBHEHHUSI. 2

66 | 13.Cucrembl oKa3aTeNbHBIX YPaBHEHUH. 2

67 | 14.IIpakTnyeckas padora Ne 21 «Iloka3arenbpHbIe YpaBHEHHUS 1 HEPABEHCTBAY 2

68 | 15.KontponbsHas padora «Mtoru 1 cemectpa» 2
CamocTosiTesibHast padoTa 00y4arommxcst 6
Camocmosmenvnasn paboma «lloxazamenvuvie ypagHenus» 2
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Camocmosmenvuas paboma «IlokazamenvHuvle HepaseHCMBay 2
Camocmosmenvrasn paboma « Cucmemvl NOKA3amenbHblX YPAGHEHUI U HePABEHCNE» 2
2 ceMecTp 126/56/76
Tema 11 Coneprxanune y4eGHOTro MaTepuaia 16/4/10
Jlorapugpmpol. 69 | 17.Jlorapudm. [IpaBuna neiictuii ¢ norapudmamu. [lepexon kK HOBOMY OCHOBaHHIO. 2
70 | 18. JleiicTBus ¢ norapudmMamMu. 2
71 | 19. Jlorapudmuueckas GyHKITHUSL. 2
72 | 20. ITpakTnyeckas padora Ne 22 «IIpeoOpazoBaHus MOKa3aTENbHBIX M JOrapiu(MUYECKIX BbIPAKEHUN) 2
73 | 21. Jlorapudmuueckne ypaBHEHHS 2
74 | 22. Jlorapudmuueckue HepaBeHCTBa 2
75 | 23. Jlorapudmuueckre ypaBHEHHUS] M1 HEPABEHCTBA 2
76 | 24.Cuctemsbl norapu(pMUIECKUX ypaBHEHHH 2
77 | 25.11pakTuyeckas padora Ne 23 «Jlorapudmudeckrie ypaBHEHHUs] M HEPABEHCTBAY 2
78 | lIpodeccnoHaATBLHO-OPMEHTHPOBAHHOE COIeP:KaAHUE 2
26.ITpumenenne norapudma. Jlorapuhmudeckas cnvpaiib B npupoze. Ee MaTeMaTHueckie cCBOWCTBa
CamocTosiTesibHAs padoTa 00y4aroLuxcs 10
Camocmosmenvnas paboma « Ceolicmaa 102apu@dmos» 2
Camocmosmenvhas paboma «Jloeapugmuueckue ypagrHeHusy 2
Camocmosmenvras paboma _«Jlocapugpmuneckue nepageHcmea 2
Camocmosmenvras paboma « Cucmemvl n102apugpmuieckux ypasHeHutl U HepageHCcmey 2
Ipesenmayus «/locapugmuueckas ynxyus 8 sHcuznuy 2
Paznen 7. MHOTOrpaHHUKH M KPYIJible TeJa.
Coaep:kaHue y4e0HOro MaTepuajia 10/6/6
79 | 1. llonsitue MHOTOrpaHHKKA. Ero aeMeHThI: BepIHHbL, pedpa, rpanu. Jlnaronans. Ceuenne. Beimykibie n 2
HEBBIIYKJIbl€ MHOTOIPAHHHKH.
80 | 2.Ilpusma. [Tapanienenumnen 2
Tema 12 81 | 3. IMupamuaa. Buasl nmupamu. 2
MHororpaHHuk 82 4. llpakTuyeckas padora Ne 24«[Inomaap MOBEPXHOCTH MHOTOTPAHHHUKOBY 2
u 83 | 5.Cummerpus B npoctpancTBe. CHMMETpHs B KyOe, apauleNenuiesie, Ipu3Me, MupamMue. 2
84 | IpodeccHOHATBLHO-OPHEHTHPOBAHHOE COEP/KAHME 2
6.1Ipumepsl cummeTpHii B mpodeccum.
85 | 7. IlpakTnueckas padora Ne 25«[IpaBusibpHble MHOTOTPaHHUKHY. 2
86 | 8. IlpakTHueckas padora Ne 26 «MHOrorpaHHUKHY 2
CamocTosiTesibHast padoTa 00y4aromuxcst 6
2

Camocmosmenvras paboma «llpusma. Ilnowadv 60x0601 nogepxHocmuy
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Camocmosmenvras paboma «llupamuoa. Ilowade nogepxnocmu npuzmovly 2
Camocmosmenvras paboma «lIpagunvhvle MHO202DAHHUKUY 2
Tema 13 Conep:xaHue y4eGHOro MaTepuajia 8/2/6
Tena BpameHust 87 | 9.llunuump, IMAMHAPUYECKAsl MOBEPXHOCTb. [1nomans NOBEpXHOCTH IIMIMHPA. 2
88 10. Konyc, konnueckasi moBepxHocTb. I1noma s moBepXHOCTH KOHYca. 2
89 11.Yceuennsiii konyc. CeueHre yCeueHHOro KOHyca 2
90 12. Illap u cdepa, nx cedenus. BsanmHoe pacmonoxenue chepbl U IIIOCKOCTH, KacaTellbHasl TNIOCKOCTh K cdepe. 2
91 | 13. IpakTuueckas padora Ne 27 «Kpyrisie Tenay 2
CamocTosiTesibHast paboTa 00y4aroIuxcst 6
Camocmosmenvras paboma « {urundp. Inowads nosepxnocmuy 2
Camocmosmenvras paboma «Konyc. Ilnowads nogepxnocmu KoHyca» 2
Camocmosmenvhas paboma «lllap. Cihepa. Chepuueckas nosepxnocmovy» 2
Tema 14 Conep:xaHue y4eGHOro MaTepuaJjia 8/10/8
O6BeMBbI T 92 | 14. Ilonarue 00bEMa. OCHOBHBIE CBOMCTBA 00BEMOB TeN.O0BEM NPAMOYTOIBLHOIO apajllelenuiena, Ipu3Msl, 2
WJIMHJIPA.
93 | 15. llpakTnyeckas pagora Ne 28 «O6bEM npsAMOYTONHHOTO Mapauieenune/ia, IPU3MbI, HIIHHIPA» 2
94 16. O0beM MupaMuIBl U KOHYCA. 2
95 17. Pemenwne 3aga4 mo teMe «O0BEM mupaMuIbl ¥ KOHYCa» 2
96 | 18. IlpakTnyeckas padora Ne 29 «O0bEM nupaMubl U KOHYCa» 2
97 | 19. IlpakTnyeckas padora Ne 30 «O0bEM mapa u wiomaib chepbh» 2
98 | 20. [Tomobwue Ten. OTHONMICHHE TIOMAACH MMOBEPXHOCTEH N 00BEMOB MOJOOHBIX TEIT 2
99 | 21. IlpakTnyeckasn padora Ne 31 «V3MepeHus B TEOMETPHI 2
100 | IMpodeccHOHAILHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
22. IlpakTHyeckast padora Ne 32«lcrnonb30BaHre KOMOMHAIIMA MHOTOIPAHHUKOB M TEJI BpAIlICHUS B
MIPaKTUKOOPHUEHTHPOBAHHBIX 3aJ1a4axy.
CamocTosiTesibHAsE padoTa 00y4Yarouxcs 8
Camocmosmenvrasn paboma « O0bembl MHO202PAHHUKOBY 2
Camocmosmenvrasn paboma « O0vembl men 8paujeHusLy 2
Kpocceopo no meme «Mnoeoepantuxuy 2
Kpocceopo no meme «mena epawjenusy 2
Paszgen 8. Hauana MaTeMaTH4YeCKOro aHAJIN3a
Tema 15 Coaep:xaHue yueOHOro MaTeprasia 4/2/-
Tpenen 101 | 1. [Ipenen nocnenoBaTenbHOCTH. 2
102 | 2. Ilpenen (hyHKINN, OCHOBHBIC CBOMCTBA U NMPAaBWJIA BEIYUCIICHUS. 2
103 | 3.IlpakTtuueckasi padora Ne 33 «llpenensi» 2
Tema 16 Coaep:kanne y4e0HOro MaTepuaia 12/10/14
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Ipoussoanasi | 104 | 4.Tlonstue npousBogHON QyHKIMH, €€ TEOMETPUIECKUH U (PU3UIECKUI CMBICI. 2
105 | 5. IIpaBuna nudpdepennmpoanms. Tabnuna nponsBoasbix. JuddepeHunpoBanne cI0KHBIX QYHKIHH. 2
106 | 6. IpakTHyeckas padora Ne 34«/luddeperunrpoBanne BHIpaKEHUN) 2
107 | 7.I'eomerpuyeckuil U PU3MYECKUI CMBICIT TPOM3BOJHOMN 2
108 | IIpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/IEP/KAHUE 2
8.IlpakTuyeckas padora Ne 35 «Pusuueckuii CMBICI IPOU3BOIHON B MpoecCHOHATIBHBIX 3a/1a4ax.
109 | 9. MccrnenoBanue 37eMEHTAPHBIX (QYHKIIMI HA MOHOTOHHOCTh M TOUKH JKCTpPEMyMa. 2
110 | 10. MccnenoBaHue 1eMeHTapHbIX (DYHKIMHA Ha HAUOOJIbIlIee U HAMMEHbIIIEE 3HAUEHUE C TTIOMOIIBIO ITPOU3BOIHON 2
111 | 11. IlpakTndeckas: padora Ne 36 «HaubosbIiee 1 HauMeHbIIee 3HaYCHHUE QYHKIIMHA HA OTPE3KE» 2
112 | 12. [IpumeHeHrEe TPOU3BOIHON K UCCIe0BaHUIO QyHKIMI 1 TocTpoeHuto rpadukos. [Ipon3BoaHbie 00paTHOH 1 2
KOMITO3UIUU (QYHKITHH.
113 | 13. IlpakTuyeckasi padora Ne 37 «[IpuMeHeHe IPOU3BOIHON K UCCIIENOBAHUIO (DYHKITUI U MIOCTPOSHUIO 2
rpaduxoBy
114 | IIpodeccHoHATBLHO-OPUEHTHPOBAHHOE COJEpP:KAHME 2
14. Ilpaktuuyeckas padora Ne 38 «HaxoxaeHne ONTHUMAIbHOIO pe3ylbTaTa C MOMOIIBI0 TPOM3BOJHONW B
MIPAKTUYECKUX 3aJadaxy.
CamocTosiTesibHAs padoTa 00y4YaroLuXcs 14
Camocmosmenvhas paboma « Beiuucienue npedenog gynkyuuy 2
Camocmosmenvhas paboma « Beiuucienue npouszgo0Hbixy 2
Camocmosmenvras paboma «I eomempuyeckui u Gu3UYECKull CMbICI BPOUSBOOHOUN Y 2
Camocmosmenvras paboma «¥ccredoganue yHKyuu Ha MOHOMOHHOCb, MOYKU MAKCUMYMA U MUHUMYMA» 2
Camocmosmenvras paboma «Haubonvuiee u naumenvuiee 3naieHus YyHKyuU Ha ompesKey 2
Camocmosamenvrasn paboma «Vccnedosanue ¢hynxyuu, nocmpoerue epaghuxos QyHKyui» 2
Camocmosmenvrasn paboma «Acumnmomol cpapuxa yHxyuuy 2
Conep:kaHue y4e0HOro MaTepuajia 10/8/4
115 | 1.IlepBooOpa3nas. HeompeneneHHbII HHTErpaL. 2
116 | 2. CocoObl HaXOXKISHHsI HEOIIPENEIeHHOT 0 HHTErpaa 2
117 | 3. lIpakTuueckas padora Ne 39 «CrocoObl HaXOXKICHHsI HEOTIPEIEIIEHHOT 0 HHTErpaIay 2
Tema 17 118 | 4. Onpenenennsblii nuaTerpan. Popmyna Herorona-JleliOHuma. 2
HNurerpan m ero | 119 | 5. BoryuciieHus ONPEENEHHOrO HHTErpaa. 2
NpUMeHeHHe 120 | 6.ITpakTuyeckasi padora Ne 40 «Berancienus onpeneeHHOro HHTErpajgay 2
121 | 7.I'eomerpudecKuii CMBICT onpeaeneHHoro naTerpana. @opmymna Herorona - JleliGauia. Pemenue 3a1a4d Ha 2
[IPUMEHEHNE HHTErpaia Ajsi BhIYMCIeHUs (GU3NYECKUX BEJIMUMH M IUIOLIa el
122 | 8. llpakTHyeckas padora Ne 41Perenue 3a1a4 Ha TpUMEHEHHsI HHTerpasia B pU3KKe U reOMEeTpUn 2
123 | ITpodeccuoHAIBLHO-OPMEHTHPOBAHHOE CO/Iep:KaHUe 2
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| 9.MpakTHueckas paGora Ne 42 «Peulenne 3a1a4 Ha IPUMEHEHHE HHTEPAIAy

CamocTosiTenbHast padoTa 00y4arouXcst 4

Camocmosmenvras paboma « Beiuucnenue neonpedenenno2o unmezpanay 2

Camocmosmenvhas paboma «gvluucienue niowaoeu pueypy 2
Pasznen 9. BeposiTHOCTH U CTATHCTHKA
Tema 18 Conep:xaHue y4eGHOro MaTepuasia 8/-/-
MHuoXKecTBA. 124 | 1.ITonstue muOXxecTBa. [TommHuoxkecTBO. Onepaliiu ¢ MHOXKXECTBAMU. 2
DJ1eMeHTBbI 125 | TIpodeccnoHATLHO-OPHEHTHPOBAHHOE COIEpPKAHUE 2
Teopuu rpa)os 2.0nepanyu ¢ MHOXKECTBaMU. PelieHne mpukiiagHeIx 3a1aq

126 | 3.TTonstue rpada. CBs3HbIM rpad, AepeBo, MUK rpad Ha MIIOCKOCTH

127 | 4.Tlpumenenue rpadoB K PeLICHUIO 3a/1a4.

Tema 19 Conep:xaHue y4eGHOro MaTepuaJjia 8/2/2
Koméunaropuk | 128 5.0OcHOBHBIE IOHATHS KOMOMHATOPUKH. 3a1a41 Ha MOJICUET YKCIIA pa3MelleHnH, MepecTaHOBOK, COYETAHUI. 2
a M craTuernka | 129 | 6.Pemenne KOMOMHATOPHBIX 38124 2

130 | 7. Cratuctrueckas 00paboTKa JaHHBIX 2
131 | 8.Pemenue 3ama4 Ha repedop BapuanToB. @opmysa omaoma Herotona. Tpeyronpank [lackas. 2
132 | 9.IlpakTH4eckasi padora Ne 43«DjmeMeHThl KOMOUHATOPHKHY 2
CamocTosiTesqibHAA padoTa 00y4aroLuXCcs 2
Camocmosmenvras paboma « nemeHmol KOMOUHAMOPUKUY 2

Tema 20 Coaep:kaHue y4e0HOro MaTepuajia 14/2/12
JIeMeHThI 133 | 10.CoOpITHE, BEpOSITHOCTh COOBITHSI, CIOKEHHE M YMHOXKEHHE BeposTHOcTeH. IIoHsITHE O HEe3aBUCUMOCTH COOBITHII. 2

TeopHu 134 | IIpodeccuoHaAILHO-OPHEHTHPOBAHHOE CO/IEPsKAHUE 2

BEPOSITHOCTEIA. 11. IlepBuunas 0OpaboTKa CTaATUCTHUYECKUX JaHHEIX. | paduueckoe nx mpeacrasieHne. HaxoxmeHne cpeqHux

XapaKTePUCTUK, HAOII0AaeMbIX JaHHBIX

135 | 12.BeposiTHOCTH B TpodecCHOHANBHBIX 3amadax. OTHOCHTENbHAsT 4acToTa COOBITHS, CBOHCTBO €€ YCTOWYHBOCTH. 2
CraTtuctrueckoe onpeneneHne BeposiTHocTH. OLeHKa BEpOSTHOCTH COOBITHS

136 | 13.IlepBuuHas 00paboOTKa CTAaTUCTHYECKMX MNaHHBIX. |'padudeckoe wx mpencraBieHue. HaxoxneHwe cpemHux 2
XapaKTePUCTUK, HAOIIOAaEMbIX JaHHBIX

137 | 14. luckpeTHas ciay4yaiiHas BEIMYKHA, 3aKOH €€ paclpeaeseHusl. 2

138 | 15.YuncnoBbie XapaKTEPUCTHKHN AUCKPETHON cIydaitHol Benu4uHEL. [loHSITHE 0 3aKOHE OONBIINX YHCEIL. 2

139 | 16. Kimaccnueckoe onpeselieHne BEpOSITHOCTH. 2

140 | 17.IIpakTuyeckas padora Ne 44 «Pemnienne 3a1a4y Ha BEIYMCICHUE BEPOSITHOCTH 2

CamocTosiTesibHast padoTa 00y4aromuxcst
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Camocmosmenvras paboma «3a0aqu Ha BbIYUCTIEHUE BEPOSIMHOCTUY 4
Camocmosmenvras paboma «/luckpemnas cnyuatinasa genuvuna, 4uciosvie xapaxmepucmuxuy 4
Camocmosmenvnas paboma « Teopus epaghos npu pewenuu 3a0a4» 4
Pasznen 10. YpaBHeHus1 M HepaBeHCTBA 24
Tema 21 Conep:xaHue y4eGHOro MaTepuajia 18/6/14
YpaBHenus u 141 | 1.PaBHOCHIILHOCTb YpaBHEHMH, HEPABEHCTB, cCTeM. OCHOBHBIE IPUEMBI MX PELICHHS. 2
HepPaBEHCTBA 142 | 2. Vicnionp3oBaHue CBOMCTB U rpadukoB QyHKIMI IPH pellIeHNH YpaBHEHUH 1 HEPaBEHCTB. 2
143 | 3.PenieHune Moka3aTenbHbIX, JOrapupMUIECKUX YpaBHEHHH, HEPABEHCTB, CUCTEM. 2
144 | 4. 11pakTHyeckasi padota Ne 45 «OcHOBHBIE IPUEMBI U METO/IbI pEllIEHUH YpaBHEHUH, HEPABEHCTB, CUCTEM) 2
145 | 5. PemieHue TPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB. 2
146 | 6. Penrennie panmoHaNbHBIX, UPPAIMOHAILHBIX YPAaBHEHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. llpakTnyeckas padora Ne 46 «Pemenne TpUrOHOMETPUYIECKIX YPAaBHEHUI U HEPABEHCTBY 2
148 | 8. Pemenne ypaBHEHHH U HEPaBEHCTB C TapaMeTpaMu 2
149 | 9.0Ompenenenue Moy, PackpeiTre Momyis 1o onpeneneHuto. [Ipocreiimme ypaBHEHUS U HEPABEHCTBA C MOTYJIEM. 2
[IpumeHeHne paBHOCHUIIBHBIX NTEPEXO0B B ONPEEEHHBIX TUIIAX YPABHEHUH W HEPABEHCTB C MOJIYJIEM.
150 | 10.IIpakTnueckas padora Ne 47 «IIpocreiiinine ypaBHEHHS ¥ HEPABCHCTBA C MOAYJIEM). 2
151 | ITpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COJAEPsKaAHUE 2
11.Pernrenue TEKCTOBBIX 3a1a4 MPO(ECCHOHATBLHOIO COIEPKAHHSL.
152 | IIpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJIePsKAHHE 2
12.Pelienue TEKCTOBBIX 3a1a4 MPO(ECCHOHATBLHOIO COIEPKAHHSL.
CamocTosiTesibHAA padoTa 00y4aroLuXCcs 14
Camocmosmenvuas paboma «Hcnonvzosanue ceolicme (hyHKyull npu peulenuy YpasHeHull U HepaseHCcmas » 2
Camocmosamenvuas paboma «llpuemvl pewieHus ypasHeHull U HEPAGEHCH B 4
Camocmosamenvuas paboma « Ypasnenus u HepageHcmea ¢ napamempamuy 4
Camocmosamenvuas paboma « Ypasnenus u HepageHcmea ¢ Mooyiemy 4
IMoBTOpEHue Conep:kaHue y4e0HOro MaTepuajia 10/4/-
MaTepHasia 153 | 1.IloBTOpeHue MaTepuana (reoMeTpus) 2
154 | 2.IloBTOopenne MaTepraia (TEOMeTpHsl) 2
155 | 3.IIpakTnyeckas padota Ne 48 «lIpumeHeHre OMTOPHBIX 3HAHUH 110 TEOMETPUIY 2
156 | 4.IloBTopenue Matepuaia (anredpa ¥ Hayala MaTEMaTHYECKOI0 aHaJIu3a) 2
157 | S.IloBTopenue Matepuaia (anredpa ¥ Hayala MaTeMaTHUYECKOr0 aHaJIN3a) 2
158 | 6.JIpakTuyeckas padora Ne 49 «lIpumeHeHne OnOpHBIX 3HaHUI 10 aJIredpe U MaTEMaTHYECKOMY aHaJIM3Y» 2
159 | 7.MtoroBast KOHTpOIBbHAS paboTa 2
ITpomexyTrouHas aTTectanus B popme sx3amena
Bceero: 456




23

3. YCJOBUS PEAJIN3AILIMUA PABOYEN MIPOT'PAMMBI YYEBHOI'O
NMPEJIMETA <MATEMATHUKA»

3.1. TpeGoBanusi K MHHMMAJIBHOMY MATEPUHAIBLHO-TEXHUYECKOMY
o0ecre4eHHI0

Peanuzanus pabGoyeit mporpaMmbl yuyeOHOTO MpeaMera TpeOyeT Haaudus
y4eOHOIr0 KaOWHETa MaTEMATUKHU.

OcHalmeHHOCTHh Y4e0HOro Ka0MHeTa: MOCaJ0YHbIE MECTa MO KOJIMYECTBY
oOyyaromuxcs, pabouee MecCTO TpernojaBarelisa, JA0CKa YydeOHas, KOMILJIEKT
YEPTEIKHBIX MHCTPYMEHTOB JIJIl YEPUEHHUS Ha JIOCKE, MOJIEIU MPOCTPAHCTBEHHBIX
TeI W KOHCTPYKTOPHI T'€OMETpUUYECKUX (DUryp, HarjsaHble MOCOOUs, MPOEKTOP,
9KpaH, MEPCOHAIBHBIN KOMITBIOTEP, KOJIOHKH, MMPUHTEP IJIAKAThI, CTEHIbI, y4eOHO-
METOANYECKas JOKYMEHTAIIUS.

3.2. UudopmanuoHHoe odecrieueHne 00ydeHust

[lepeyeHp pekoMeHOyeMbIX yueOHBIX wu3aHui, WHTepHET-pecypcoB,
JOTIOJIHUTENBHOW JTUTEPATyPhl

OcHoBHas auTEpaTypa:
° Hanmasa, A. A. Maremaruka : yueOHuK / A.A. Jlagasa. — 3-e u3f.,

ucrp. u gon. — Mocka : MH®PA-M, 2023. — 544 c¢. — (Cpennee
npodeccuonaabHoe oOpaszoBanue). - ISBN 978-5-16-012592-3. - Tekcr:
anekTponHsbIi. - URL: https://znanium.com/catalog/product/1891827

o HNanasia, A. A. COopHUK 3a/1ad Mo MaTeMaTuke : ydeOHoe mocobue /

A. A. lagasa. — 3-e uza. — Mocksa : ©DOPYM : UHOPA-M, 2021. — 352 ¢. —
(ITpodeccuonansaoe obOpazoBanme). - ISBN 978-5-91134-803-8. - Tekcr
anekTponHsbIi. - URL: https://znanium.com/catalog/product/1362444

o IOxno, H. C. Marematuka : yue6nuk / H.C. FKOxHo. — Mocksa :
NHO®PA-M, 2023. — 204 c¢. — (Cpennee npodeccruoHaabHOe 00pa30BaHuE). —
DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - TekcT : DJIGKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/1906092

JlonoJiHUTEIbHAS JIATEpaTypa:

. Bapaymikun, B. B. Marematuka. D1eMeHTHI BBICIICH MaTeMaTUKH :
yueOHuK : B 2 Tomax. Tom 1 / B. B. bapaymkun, A. A. [IpokodreB. — Mocksa :
KYPC : HH®PA-M, 2021. — 304 c¢. — (Cpennee mnpodhecCHOHAIBHOE

obOpazoBanue). — ISBN 978-5-906923-05-9. — Tekct : s7eKTpoHHBIA. — Pexum
nocryma: https://znanium.com/read?id=372717

. Bapnymkun, B. B. Marematuka. DiaeMeHTbl BbICIIEH MAaTEMAaTUKH :
yueOHuk : B 2 Tomax. Tom 2 / B.B. bapaymkun, A.A. IIpokopbeB. — Mocksa :
KYPC : HH®PA-M, 2022. — 368 c. — (Cpeanee mnpodeccroHaIbHOE

obpaszoBanue). — ISBN 978-5-906923-34-9. — TekcT : 3leKTpOHHBIN. — Pexum
noctyna: https://znanium.com/read?id=380017



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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o Marematuka : ydeOHoe mocobue / M. M. Yepnemnos, H. b.
KapOauunckas, E. C. JlebeneBa, E. E. XaputonoBa ; moa penakuueir M. M.
YepuernoBa. — 3-e¢ u3a. — Mocksa : Pocculickuii rocy1apCTBEHHBIN YHUBEPCUTET
npaBocyams, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. — Tekcr
AIIEKTPOHHBIN // DNEKTpOHHBIN pecypc nudpoBoii oOpazoBatenbHOM cpeasl CIIO
PROFob6pasoBanue : [caiit]. — URL.: https://profspo.ru/books/122921

o A6nynnuna, K. P. Marematuka : yuyeO6nuk mus CIIO / K. P.
Ab6nynnuna, P. I'. MyxamernunoBa. — CapatoB : [IpodobOpazoBanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. — TekcT : 3neKTpOHHBINA // DIEKTPOHHBIHI
pecypc mudpoBoit oopazopatensHOM cpeasl CIIO PROFoGpaszoBanue : [caliT]. —
URL: https://profspo.ru/books/99917

° [[Iunosa, JI. 1. Marematuka : yue6Hoe mocobwue / JI.H. Illunosa, A.E.
[[umoB. — Mockpa : UH®PA-M, 2020. — 238 ¢. — (Cpennee nmpodeccnoHaabHOe
obpazoBanue). — ISBN 978-5-16-014561-7. — TekcT : AleKTpOHHBIN. — Pexum
noctyma: 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 U OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O ITPE/IMETA «<MATEMATHUKA»

KoHTponb © oneHka pe3yJbTaTOB OCBOEHHUs YYEOHOro MpeaMeTa OCYIIECTBISETCA MpernojaBaTelieM B Ipolecce

MPOBEICHUSI TMPAKTUYECKUX 3aHATHIA,

1abopaTopHbIX PpadoT,

WHIWBUAYAJIbHBIX SaﬂaHHﬁ, IMPOCKTOB, HCCHGHOB&HHﬁ.

TECTUPOBAHUS,

a TaKXKC BBIIIOJIHCHUA O6y‘laIOH_II/IMI/IC$I

[Inanupyemblie pe3yabTaThl OCBOCHMs oOuieoOpazoBareabHON nucuumivibl B cootBeTcTBUM ¢ I'OC CIIO u Ha ocHOBe

dI'0OC COO.

Kox u HamMeHoOBaHue
GopMupyeMbIX KOMIIETEH Ui

Ilnanupyembie pe3yabTaTbhl 0CBOCHUS M CHUIIMHBI

Oo6uue

JAucuunirHapHblie (MpeaMeTHbIe)

OK 01. Beibupats criocoobt
peneHus 3a1aq
podeccroHaTbHON
NesATeTbHOCTH TPUMEHUTEIHHO
K pa3JIMYHBIM KOHTEKCTaM

B vactu TpymoBOro BoCIiuTaHMsL:
- TOTOBHOCTH K TPYAY, OCO3HaHHE IEHHOCTH
MacTepCTBa, TPYIOIO0HE;

- WHTEpEC K pa3IMYHBIM chepam
npoeccnoHaNBHO e TeFHOCTH,

OsgunasieHne YHUBEPCATbHBIMH y4eOHBIMU
MIO3HABATEIILHBIMH JCHCTBUSMU:

a) 0a30BbIC JIOTUYECKHE JICHCTBUS:

- CaMOCTOSITEIIEHO (bopMynrpoBaTh u
aKTyaJM3HpOBaTh IMPOOJIEMy, paccMaTpHBaTh ee
BCECTOPOHHE;

- YCTaHABIIMBaTh CYIICCTBEHHBIA TMPU3HAK WK
OCHOBaHHUS ISl CpaBHCHHS, KiacCHPUKAIMA U
00001IEH S ;

- ONpenensATh LENH JEATCIbHOCTH,
napamMeTpbl ¥ KpUTEPHH UX JOCTHIKCHHUS,
- BBUIBJIITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBBI B JICATEIIBHOCTh, OIICHUBAThH
COOTBETCTBHE pE3YJIbTATOB IIEJISIM, OIICHWBAThH

3aaaBaTb

-BIIAJIETh METOJAMHU JOKa3aTeNbCTB, AITOPUTMAMH PEIICHHUS
3aja4; yMeHHe (OpMYNIHMpOBATh ONpE/ICICHHS, AaKCHOMBI U
TEOPEMBI, TPUMEHSTH HX, IPOBOJHUTH JI0Ka3aTeNIbHBIC PACCYKICHUS
B XOJIC peIICHHS 3a/1a4;

- YMeTh OIEPHPOBATh IOHSATHSIMHU: CTEIIEHb YHCIA, Jorapudm
9HCIa;  YMEHHE  BBINONHATH  BBIYHCICHHE  3HAUCHHH |
npeoOpa3oBaHus BBIPAKCHHH CO CTENECHAMH W Jorapudmamu,
npeoOpa3zoBaHus IPOOHO-PAIIMOHATEHBIX BBIPAKCHHIA,

- yMeThb  ONEPUPOBaTh  NOHITUSMH:  PAalHOHAIBHEIC,
UppalOHabHBIC, TOKa3aTeIbHbIC, CTCIIEHHEIC, JIOrapH(pMUIECKHe,
TPUTOHOMETPHUYCCKHE YPAaBHCHHUS M HEPABCHCTBA, HX CHCTEMBIL,

- yMeThb OIEpUPOBaTh MOHATHAMH: (QYHKIHs, HEIpepbIBHAS
(GyHKUMS,  NPOM3BOAHAS,  HepBOOOpa3Has,  ONpPEACICHHbIH
UHTErpaj; yMeTh HAaXOIUTh IPOU3BOIHBIC  DIIEMEHTAPHBIX
(GYHKIMH, HCHONB3Ysl CIPAaBOYHBIC MAaTepUallbl, HCCIEIOBATH B
OPOCTEHIINX CiIydasx (YHKIMA HAa MOHOTOHHOCTb, HAaXOAUTh
HanOOJNbIINE W HAWMEHBIIUE 3HAYCHUs (QYHKUUH; CTPOHTH
rpaduKkd  MHOTOWICHOB  C  HCIOJB30BAaHHUEM  armapara
MaTeMaTU4ecKoro aHalu3a; MNPUMEHSATh TMPOU3BOAHYIO MpHU
pelmieHMHM  3aJa4 = HAa  JIBOKCHUE,  pemiath  MPaKTHKO-
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PHUCKHU MOCIEICTBUN JIEATEIHHOCTH;

- pa3BUBaTh KPCAaTHBHOC MBIIUJICHUC NIPHU PCIICHUU
KU3HEHHBIX Tpo0IeM

0) 0a30BBIC UCCIICIOBATEIBCKUE JCHCTBUS

- BJIaJIeTh HABbIKaMH y4eOHO-UCCIIEN0BATENBCKON U
HpOCKTHOI\/’I ACATCIIbHOCTHU, HABbIKAMU Pa3pCHICHUSA
pooJem;

- BBIABJIATH IMPUYUHHO-CJICACTBCHHLIC CBA3U U
AKTYAJIM3UPOBATh 3a7a4y, BbIABUI'aTb THIIOTE3Yy €€
peuicHus, HaXO0aAuTh APryMCHThBI JIISL
JIOKa3aTeNIbCTBA CBOUX YTBEP)KACHUH, 3ajaBaTh
IapaMeTpbl U KPUTEPUU PELLIECHUS;

- AHAJIM3UPOBATH IIOJYYCHHBIC B XOIAC PCIICHUSA
3aJa4nu peE3yJIbTaTbl, KPUTHYCCKU OLCHUBATL HX
JIOCTOBEPHOCTh, TPOTHO3MPOBAaTh W3MCHCHHE B
HOBBIX YCIIOBHSIX;

-- YMETh MEePEHOCUTh 3HAHWS B MO3HABATEIbHYIO U
MIPAKTUYECKYIO 00JIaCTH JKU3HEAEATEIIbHOCTH;

- yMeThb UHTETPHPOBATh 3HAHUS W3 PAa3HBIX
MIPEIMETHBIX 00JIaCTel;
- BBIIBHTaTh  HOBBIE  WJEH,  IIpelIararh

OpPUTMHAJIbHBIE IOJXOAbBI M PEIICHUS;
u CIIOCOOHOCTH ux HCIOJIb30BaHUS B
MO3HABATEIbHOW U COUAIBHON MPAKTUKE

OPMEHTUPOBAHHbIE 3a/Jaud Ha HauOONbIIME U HaUMEHbIIHE
3HA4YEHHUs1, Ha HAXOX/I€HUE ITyTH, CKOPOCTU U YCKOPEHHUS;

- YMEThb ONEpUpPOBaTh HOHATHUAMM: palMOHATIbHAS (DYHKIMS,
nokKasaTtesbHas QyHKLUs, CTeNeHHas (QyHKUHUs, Jorapudmudeckas
(GyHKIUSA, TPUTOHOMETpHUYECKHE (YHKLUUHU, OoOpaTHbIe (DYHKLIHU;
YMEHHUE CTPOUTH TIpaUKu H3Y4EeHHBIX (QYHKIUH, HCIIOIB30BaTh
rpad UKy MpU U3y4E€HUH MTPOLIECCOB U 3aBUCUMOCTEH, MPU peIIeHUH
3a71a4 U3 JPYrux y4eOHBIX NMPEIMETOB U 3a]a4 U3 peaIbHON KU3HHU;
BbIpakaTh (popMyIamMu 3aBUCUMOCTH MEXIY BEIMUMHAMM;

- YMETh pellaTh TEeKCTOBBIE 337aYll Pa3HbIX TUIOB (B TOM 4YHCIIE
Ha TIPOLEHTHI, JOJIM WM YacTH, Ha JBW)KEHHUE, paboTy, CTOMMOCTh
TOBAapOB M YCIYyr, HAJOTH, 3aJadd M3 00JacTH YNpaBlCHUS
JUYHBIMH W CEeMEWHBIMH (PMHAHCAMM); COCTABIATH BBIPAKEHUS,
yYpaBHEHHs, HEPABEHCTBA M WX CHUCTEMBI IO YCJIOBHUIO 3aJayH,
UcClIe0BaTh HOJIy4YEHHOE pelieHue u OLICHUBATh
IpaBAONOJ00HOCTh PE3YIIBTATOB;

- YMETb OINEPUPOBATH IMOHATHSAMHU: CpelHEe apHUPMETHUYECKOE,
MequaHa, HauOojblllee W HaUMEHbIIEe 3HAUCHMs, pa3Max,
JMCHEpCHs, CTaHIapTHOE OTKJIOHEHHE 4YUCIIOBOrO Habopa; yMETh
U3BJIEKaTh, UHTEPIPETUPOBATh MHGOPMALIUIO, NPEJCTABICHHYIO B
Tabnunax, Ha auarpammax, rpadukax, OTPakarollylo CBOICTBa
pEaNbHBIX MPOLECCOB U SBICHUN; MPEICTaBIATh MH(OPMAIUIO C
IOMOILBI0 TaONUI[ W JUarpaMM; HCCIEIOBaTh CTATHUCTHUYECKUE
JlAHHBIC, B TOM 4YHCJE C MPUMEHEHUEM rpapUyecKuX METOIOB U
3JIEKTPOHHBIX CPEICTB;

- YMETb ONEPUPOBATH MOHATHSAMU: CIy4aiHbINA OIBIT U CIydaiiHOe
COOBITHE, BEPOSITHOCTb CIYy4alfHOrO COOBITHS; YMEHHME BBIYHCIATH
BEPOATHOCTb C  MCHOJNb30BaHMEM TIpadUuecKux  MeEeTOMOB;
INPUMEHATh (OPMYIIBI CIOKEHHS U YMHOKEHHS BEPOSTHOCTEH,
KOMOMHaTOpHbIE (aKThl U (GOpMynbl NpU PEIICHUH 3ajad,;
OLICHUBATb BEPOSTHOCTH pEabHbIX COOBITHIH; 3HAKOMCTBO CO
CIyJallHBIMM ~ BEIMYMHAMH, yMEHHME MPHBOAUTH IPUMEPHI
OpOSIBIIEHUS]  3aKOHA  OOJIBIIMX  4HMCeld B  IPUPOAHBIX U
OOILIECTBEHHBIX SIBIICHUX;

- YMETh ONEpPHPOBATH MOHATUAMU: TOUKA, MpsiMasl, MJIOCKOCTb,
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IIPOCTPAHCTBO, [BYTPaHHBIA YrOJI, CKPEIIMBAIOIIMECA IpSMBIE,
NapauIeIbHOCTh U NEPIEHIUKYISPHOCTh MPSAMBIX U IJIOCKOCTEH,
YroJI MEXy MPSMBIMHU, YroJl MEKIY IPSIMON U INIOCKOCTBIO, Yrojl
MEXJy IUIOCKOCTSIMH, pAacCTOSHHE OT TOYKH JO IUIOCKOCTH,
pacCTosIHUEC MCEXKAY IMPAMBIMHU, PACCTOSIHHUE MEKAY ITJIOCKOCTAMMU,
YMEHHUE MCIIOIb30BaTh MPH PEIICHUM 3aJad M3y4eHHbIE (aKThl U
TCOPCMbI TUIAHUMETPUH; YMCHHEC OLCHUBATH PA3MCPLI 00BEKTOB
OKPY’KaIOIIIero MHpa;

- YMETb OICPUPOBATH TIIOHATUAMH: MHOI'OI'PAHHUK, CCEUYCHUC
MHOTOTpaHHHKa, KyO, NapajjieNnenunes, MIpu3sMa, IUpaMHJa,
¢urypa u moBepxXHOCTh BpALCHMS, WINHIP, KOHYC, map, chepa,
cedeHUs (UTYpBHI BpaIIeHHUs, IUIOCKOCTh, Kacaromascs cgepsl,
LWIMHIpA, KOHYCA, IUIOLIAAb IIOBEPXHOCTU IMUPAMUJBI, NPU3MBI,
KOHyCa,  IDUIMHApa,  IUlomaab  cdepbl, o00beM  Kyoa,
OpSMOYTOJIBHOTO  TapajuleNieNuIeia,  HUPaMUAbL,  TPH3MBL,
IIIMHIpA, KOHYyca, [apa; YMEeHHe W300pakaTh MHOTOTPaHHHUKH U
NOBEPXHOCTH BpANICHUS, WX CEYEHHS OT pPYKH, C IOMOIIBIO
YEepPTEKHBIX HHCTPYMEHTOB W JJIEKTPOHHBIX CPEACTB; yMEHHE
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE PAclO3HABATh
NpaBUIBHBIC MHOTOIPAaHHUKH;

- YMeTh OIEPUPOBATH MOHATHUSMH: JIBH)KCHHE B IPOCTPAHCTBE,
nomo0HbIe (GHUrypbl B HPOCTPAHCTBE; HUCIIOJIb30BATh OTHOIICHHE
TUTONIAJICH TTOBEPXHOCTEH W OO0BEMOB TOAOOHBIX (QUTYp TpHU
peLIeHuN 3a/1a4;

- YMETh BBIYUCISTH TEOMETPHYECCKUE BEIUYMHBI (IJIHHA, YrOlI,
IUIOIab, 00BEM, IUIONIAlb TIOBEPXHOCTH), UCTIONB3Ys N3Y4CHHBIC
(opMyIBI U METO/IBI,

- yYMETh OIEPHUPOBATh MOHATHUSMH: MPSIMOYrOJbHAs CHCTEMa
KOOpIMHAT, KOOPJHHATHI TOYKH, BEKTOpP, KOOPIHMHATHI BEKTOpA,
CKaJSIPHOE TPOW3BEACHHE, Yrol MEXIY BEKTOPaMH, CyMMa
BEKTOPOB, MPOU3BE/ICHHE BEKTOPA HA YMCII0; HAXOAUTH C IIOMOIIBIO
U3YYCHHBIX (POpMYJT KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXy ABYMsSI TOUKAMHU;

- YMETb BBIOMPATh MOAXOAALIIMN N3YUEHHBIN METOJ AJIsl peIlCHUs
3a7a4M, pacrio3HaBaTh MaTeMaTH4eckne (hakThl U MaTeMaTHYECKUE
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MOJIENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBICHUSX, B MCKYCCTBE;
yYMEHUE TPUBOIUTH INPUMEPbl MATEeMaTHMYECKHUX  OTKPBITHIl
POCCUICKOM U MUPOBOI MaTeMaTH4YEeCKOW HayKH.

- YMeTb ONEpHpOBaTh IOHATUSAMM: OIpEAEICHUuEe, aKcuoma,
TeopeMa, CJEJICTBHE, CBOICTBO, NPU3HAK, JI0KA3aTElIbCTBO,
paBHOCHUIIbHBIE (DOPMYITUPOBKH; YMEHHE (OPMYITUPOBATH OOpaTHOE
U TPOTHBONOIOXHOE YTBEPXKICHUE, HPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, UCIIOIB30BaTh METO/] MATEMaTUYECKON MHAYKIINH;
IPOBOAUTH JI0KA3aTEIbHBIE PACCY)KICHHUS MpPU DPELICHUU 3a7ad,
OLIEHMBATh JIOTHYECKYIO MPABUJILHOCTD PAcCyKACHUM;

- YMETh ONEpPUPOBATh MOHATUSMH: MHOXECTBO, MOJMHOXECTBO,
olepany HaJ MHOXECTBAMHU; YMEHHE HCIIOJb30BATh TEOPETHKO-
MHO)KECTBEHHBII anmapaT Ui ONMHCAHUS PEANbHBIX MPOIECCOB U
SBJICHUH TPU pEIIeHHH 337ad, B TOM YHUCIIE M3 APYTrUX y4eOHBIX
IPEIMETOB;

- YMEThb ONEpUPOBATH MOHATUAMHU: Tpad, CBI3HBINA Tpad, AepeBo,
UK, Tpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh M OMHCHIBATH Tpadbl
Pa3IMYHBIMUA CIIOCOOAMH; HCIOIB30BaTh Tpadbl HpPU PpEIICHUH
3ajay;

- yMeThb CBOOOJHO ONEPUPOBATH NOHATHSIMHU: COYETAHHE,
NEepeCTaHOBKA, YUCIIO COYETAaHWH, YHCIO MEPEeCTaHOBOK; OWHOM
HpioTOoHa; yMeHHMe TpPUMEHATh KOMOWHATOpHBIE (DaKThl U
paccyxaeHus Ul peleHus 3a1ay;

-yMETh OIEpUPOBATh IMOHATUSAMH: HATypaJbHOE YHUCIIO, IIEN0e
YHCIO, OCTaTOK MO  MOAYJI,  PAalMOHAIBHOE  YHUCIIO,
UppallMOHATBHOE YHCIIO, MHOXECTBA HATypalbHBIX, IIEJIbIX,
palMOHATBHBIX, JNEHCTBUTENBHBIX YHCEN, YMEHHE HCIOIb30BaTh
NPU3HAKA  JCTMMOCTH, HAUMEHBIIMKA OOWMI  JemuTenh u
HanMeHbIIee olIee KpaTtHoe, anroputM EBKIMma mpu pemeHuu
3aa4; 3HAKOMCTBO C Pa3jIMYHBIMH ITO3UIIMOHHBIMH CUCTEMaMHU
CUHCIICHUS;

- YyMeTh CBOOOIHO ONEPUPOBATH MOHATHSIMU: CTEIEHb C LENbIM
MOKaszaTeleM, KOPEHb HAaTypallbHOM  CTENEeHH, CTeNeHb C
pallMOHANBHBIM  TOKa3aTelleM, CTeNeHb C  JCHCTBUTEIbHBIM
(BELIECTBEHHBIM) MTOKA3aTeNIEM, JIorapu(M UuCia, CUHYC, KOCUHYC
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Y TaHT'€HC MPOU3BOJIBHOIO YUCIIA;

- yMeTb OIepUpOBaTh MOHATHAMU: TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3zoBaHMe, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHUH U
HEpPaBEHCTB, PABHOCUJIBHOCTh YpaBHEHUM, HEPABEHCTB U CHUCTEM,
palMoHaNbHbIe, HpPpalMOHAIbHbIC, IIOKAa3aTelIbHbIE, CTENEHHbIE,
aorapudMudeckre, TPUrOHOMETPUYECKUE YPAaBHEHNUS, HEPABEHCTBA
U CHCTEMBbI; yMEHHE pelaTh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C
MIOMOIIbIO PA3JIMYHBIX MPUEMOB; pelllaTh YpaBHEHHs, HEPAaBEHCTBA
U CHCTEMbI C IapaMeTpOM; IPUMEHATh ypaBHEHUsS, HEPABEHCTBA,
UX CHUCTEMBI JUId pEIIeHHs MaTeMaTH4eCKUX 3aJady M 3a1ad u3
Pa3INYHBIX 00JacTel HAYKH U PEeATbHON KU3HH;

-yMeTh CBOOOIHO OMNEPHPOBATH MOHATHAMHU: rpaduk (yHKIUH,
obpatHast (QyHKIUs, KOoMIo3uuus (QyHKUMH, TUHEHHas (QyHKIML,
KBaZpaTuyHast (QyHKOMSA, CTeneHHas (QYHKOUS C  LENbIM
MoKaszaTelneM,  TPUTOHOMETpuYeckue  (yHKIMH,  oOpaTHBIE
TPUTOHOMETPHUECKHE byHKIMH, HOKa3aTesbHas u
norapudmMudeckas QyHKIINH, YMEHHE CTPOUTH rpaduku G yHKIIHA,
BBITIOTHSTH MTPE0Opa3oBaHus TpaduKOB (yHKIIHIA,

yYMEHHE HCNOIb30BaTh rpapuku (QYHKIOUH I8 H3y4eHHs
IPOLECCOB M 3aBUCHMOCTEH IpH pEUIEHUM 3ajad M3 JPYrux
y4eOHBIX TPEIMETOB U M3 pEalbHOM JKU3HHM; BbIpaXkaTh
(opMynaMu 3aBUCUMOCTH MEXAY BETUIMHAMU;

yMeHHE CBOOOZHO ONEPHPOBATh MOHATHSIMU: YETHOCTb (QYHKLIUH,
HEPHOIUYHOCTD byHKIMH, OrpaHU4YE€HHOCTh byHKIMY,
MOHOTOHHOCTb (DYHKLUH, 3KCTpeMyM (QYHKIMHU, HauOoibllee |
HaUMEHblIee 3HaueHHs (QYHKUUM Ha TPOMEXKYTKE; yMEHUe
IPOBOJUTH HCClIe0BaHNe (PYHKLUHY;

yYMEHHME MHCIOJIb30BaTh CBOWCTBA M Tpaduku (YHKIMH a1s
pelIeHus] ypaBHEHUIl, HEpaBeHCTB MU 3aJad C IapaMeTpaMy;
n300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBA pEILCHUIN
ypaBHEHMI, HEPAaBEHCTB U UX CUCTEM;

- YMCTb CBO60,I[HO OIICpHUpOBATh IIOHATHUAMM
OoCICa0BATCIIbHOCTD, apI/I(bMCTI/I‘-I€CKa$I nporpeccus,
TreoOMETpHUUICCKad nporpeccus, OECKOHEYHO Y6LIB3.IOH_I3_5[

TCOMETPpHUUCCKAA IPpOrpeccusi, YMCHUC 3aJaBaThb
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[IOCJIEZIOBATEIbHOCTH, B TOM YHCJIE C TOMOIIbIO PEKYypPEHTHBIX
dopmyu;

- yMeTh ONEpPHPOBATh MOHATHSIMHU: HENPEPBIBHOCTh (QYHKIIUH,
acUMITOTHl rpaduka (yHKIMM, TepBas U BTOpas IPOU3BOAHAsS
(GYyHKIIUM, TEOMETPUUYECKUI M (PU3MUECKUI CMBICI MPOU3BOIHOM,
nepBooOpasHasi, OIpPEIEICHHbIM HWHTErpal; yMEHHE HaXOJUTh
acUMIITOTHI Tpaduka QYHKINUN; YMEHUE BBIYUCIATH NIPOU3BOIHBIE
CyMMBI, TPOU3BEICHUS, YaCTHOTO M KOMIO3MLUHU (QYHKIIHMH,
HaXOJHUTh ypaBHEHHE KacaTelbHON K rpaduky QpyHKINY;

YMEHHE HCIONb30BaTh IPOM3BOJHYIO JUIl  HCCIEJOBAHUS
GbyHKIU, 1715 HAXOXKAEHUS HAWITYYIIer0 PEICHNs B IPUKIIaIHBIX,
B TOM YHCII€ COLMAITbHO-I’KOHOMHYECKHX M (PU3MUYECKHX 3aadax,
JUISL ONPEIENICHUsST CKOPOCTH M YCKOPEHHsI; HaXOAUTh IUIOMAIN H
00beMBbl (UTYp C TIOMOIIBIO HHTErpayia; MPHUBOAUTH MPUMEPHI
MaTeMaTu4ecKoro MOJICTUPOBAHNUS c MIOMOIIBIO
g depeHInaTbHBIX YPaBHEHUH;

- YMEThb ONEpUPOBATH MOHATUAMH: KOMIUIEKCHOE YHCIIO,
CONpPSDKEHHbIE  KOMIUIEKCHBIE 4YMCNa, MOIyJdb M  apryMEHT
KOMIUIEKCHOTO uHcia, (opma 3amucu KOMIUIEKCHBIX YHCEN
(reoMeTpuuecKasi, TPUTOHOMETPUIECKAsl U alreOpandeckas); yMeTh
IPOU3BOIUTh apupMeTHUeckue MAEHCTBUA C  KOMIUIEKCHBIMU
YHUCIaMM; IPUBOJUTH HPUMEPHl HCHONB30BAHUS KOMIUIEKCHBIX
qHCel;

- yMeThb CBOOOAHO ONEPUPOBATH HOHATUSAMH: CpEIHEE
apupmMeTHyecKoe, MeIuaHa, HauOojblllee W HaUMEHbLIee
3HaueHMs, pa3Max, AUCIEPCUs, CTaHJAPTHOE OTKJIOHEHHE MJIs
ONHMCaHWs  YUCJIOBBIX  JIAHHBIX; YMEHHE  MCCIIe0BaTh
CTaTHCTHYECKHE JlaHHBlE, B TOM 4YHCIE€ C [PUMEHEHUEM
rpagUYecKuXx METOJOB U DJIEKTPOHHBIX CPEICTB; IpapuyecKu
HCCIIEZ0BaTh COBMECTHbIE HAOMIOAEHHS C IMOMOLIbIO JHarpaMm
paccenBaHMs U JTMHEHHON perpeccuu;

- yMeTb HaXOJUTh BEPOSTHOCTH COOBITUIl C HCIOIb30BAHUEM
rpaguYecKuX METOAOB; MPUMEHATH JUIS PeIleHHs 3a1ad (GOpMyJIbI
CIIOXKEHUsI M YMHOXEHHUS BepoATHOCTeH, GopMyady MOIHOM
BEpOSITHOCTH, (GopMyny bepHymin, koMOMHAaTOpHbIE (akTel U
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(GOopMyIIBl; OLIEHHBATh BEPOSITHOCTU PEAIBbHBIX COOBITHI; yMeHUe
OIlEpUPOBaTh MOHATUAMM: CllydaiiHasih BEJIMYMHA, PACIpEleiICHUE
BEPOSATHOCTEH, MaTeMaTU4eCKoe OXHUJAHWe, JUCIEepCUs U
CTaHJAPTHOE OTKJIOHEHHE CIy4alHOW BeIMUYUHBI, (QyHKIUU
pactpeleneHis U IUIOTHOCTH PABHOMEPHOIO, IOKA3aTEIbHOIO U
HOPMAaJIBHOTO pacIpeleNieHUil; YMEHHE HCIIONIb30BaTh CBOMCTBA
W3YYEHHBIX DPACHPENEICHUN Ul pEIIeHUs 3a]ad; 3HAKOMCTBO C
MOHATHUSIMA: 3aKOH  OOJIBIIMX quCceia, MCTOAbI BI>I6Op0LIHBIX
UCCIIEJOBAHUN; YMEHUE IPUBOAUTH IPUMEPHI IIPOSBICHUS 3aKOHA
OOJIBIINX YHCEN B IMPUPOAHBIX U O6HI€CTB€HHI)IX SABJICHUAX,

- yMeThb CBOOOIHO ONEPUPOBATH TMOHATHAMHU: TOYKA, TMpsAMasd,
IUIOCKOCTh, ~ IIPOCTPAaHCTBO, OTPE30K, JydY, IUIOCKMHA  YroJl,
IBYTPAaHHBI  yrojJl, TPEXIPAaHHBIA yroil, IIEPECEKAIOIUECH,
NapajulebHble M CKPEIIMBAIOIIMECS IMpsIMbIE, MAPAIEIBHOCTD U
NEPIEHANKYISAPHOCTh MPAMBIX M INIOCKOCTEM, YIol MEXIY
OPAMBIMHU, YrOoJd MEXAY IPAMOM M IUIOCKOCTBIO, Yrol MEXAy
IUIOCKOCTAMM; yYMEHHE HCIOIb30BaThb IIPUM pELICHUM 3ajad
u3y4deHHble (aKTbl U TEOPEMBl IUIAHUMETPUU; YMEHHE OLIEHHBATh
pa3Mepbel 0OBEKTOB B OKPYXKAIOLIEM MHPE; YMEHHE OIEPUPOBATH
MNOHATHSAMU: MHOI'OTPaHHUK, ceueHue MHOI'OIPaHHUKA,
NpaBWIBHBIA MHOIOIpaHHUK, @pu3Ma, NHUpamuna, ¢urypa u
HOBEPXHOCTh BpALIEHUs, LIIIMHIP, KOHYC, 1Iap, cepa, pa3BepTKa
IIOBEPXHOCTH, CCUEHHUS KOHYCa M LWIMHIPA, MapajuIe]IbHBIE OCU
WIN OCHOBAHUIO, CEUYEHHE I1apa, IIOCKOCTh, Kacarolascs chepsl,
LUIMHIPA, KOHYCa; YMEHHME CTPOUTH CEYCHHE MHOIOI'DaHHUKA,
n300pa’kaTb MHOTOTPaHHUKH, (UTYphl U MOBEPXHOCTH BpAILEHHUS,
UX CEYEHHUs, B TOM YHCIE C IIOMOLIBIO DJIEKTPOHHBIX CPEICTB;
yMEHHE  TNPHMEHSTh  CBOWCTBA  IeOMETpUYECKUX  Quryp,
CaMOCTOSTENbHO (hOPMYIIUPOBATH ONPENEICHUS U3ydaeMbIX QuUryp,
BBIJIBUTaTh TUIIOTE3bl O CBOMCTBAX U IPU3HAKAX F€OMETPUUECKUX
¢uryp, oO0OCHOBBIBaTbH WJIM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
K1accuukanuoo (Uryp mo pasiuuHbBIM NPHU3HAKAM, BbINOIHATH
HEOOXOUMBIE JJOMOJHUTENbHBIE TOCTPOCHNUS;

- yMETb CBOOOAHO ONEpUPOBATH MOHATHAMH: IUIOMAAL (UTYPHI,
00beM (UTypbl, BEIMYMHA YIia, PacCTOSHUE OT TOYKU [0
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IUIOCKOCTH, PACCTOSHUE MEXIY MpPSIMBIMHM, PAacCTOSHUE MEXIY
IUIOCKOCTSIMH,  IUIOWagb  c(epbl, IUIOHaab  IOBEPXHOCTU
OUpamMHbl, TPU3MBL, KOHyca, LMJIMHIpa, 00beM  Kyo0a,
OPSMOYTOJIBHOIO  Mapajulelenunesna,  MUPaMUAbL,  IPU3MBI,
IWINH/IPA, KOHYCA, 11apa; YMEHHUE HaXOAUTh OTHOLIEHHE 00BbEMOB
NOJ00HBIX GUTyp;

- yMeTb CBOOOAHO ONEPUPOBATh MOHATHSMHU: JIBUXKEHHE,
napajieNbHBI  MEepeHoc, CHMMETpUsi Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, NpeoOpazoBaHHE MOA0OMS, MOAOOHBIE
¢Gurypsl; yMeHue pacrio3HaBaTh paBHbIE M IOJ00HBIE (QUIYpHI, B
TOM 4YHCIE€ B TPHUPONE, HCKYCCTBE, AaPXUTEKTYpe; yMEHHE
UCTIONIb30BATh reOMeTpPHUYECKHE OTHOIIICHUS, HaXOJHUTh
TEOMETPUYECKUE BEIMYMHBI (UTMHA, YO, TUIONIab, 00bEM) MpHU
pELIeHNN 3ajad W3 JAPYTuX Y4eOHBIX MPEIMETOB U U3 PeabHOU
KU3HU;

- yMeTb CBOOOJHO OINEPUPOBATH IMOHATHSIMHU: INPSIMOYTOJIbHAS
CHCTEMa KOOPJIUHAT, BEKTOP, KOOPAMHATHI TOUYKU, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEAEHHE BEKTOpa Ha YHUCIIO,
paslokeHHe BeKTopa IO Oa3ucy, CKaIIpHOE IPOU3BENCHUE,
BEKTOpPHOE IIPOMU3BEIEHHE, Yrol MeXIy BEKTOpaMH; YyMEHUE
UCIIOIb30BaTh BEKTOPHBIM M KOOPIMHATHBIM METOJ Ul pelleHUs
FEOMETPHUECKUX 3aJad M 3ajad APYruxX Yy4ueOHBIX IPEIMETOB;
OMeprupoBaTh MOHATHUAMH: MaTpuma 2xXx2 W 3x3, ompeaenureb
MaTpPHUIbl, FEOMETPUUECKHUI CMBICI ONPEETUTENS;

- yMeTh MOJENUPOBaTh pPEAIbHbIE CHTyallMd Ha S3bIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMs, YPaBHEHUs, HEPABEHCTBA U
UX CHCTEMbI IO YCIOBHMIO 3aJayM, HCCIEI0BaTb IIOCTPOECHHBIE
MOJIENIN C UCIOJIb30BAaHHEM alIapaTa aaredpbl, HHTEPIPETUPOBATh
HOJIyYCHHBI pE3ylabTaT; CTPOMTH MAaTEMaTH4YeCKHUE MOJIENIU C
IOMOIIBI0 TE€OMETPUYECKMX MOHATHMH M BEIMYHMH, pellaTh
CBSI3aHHBIE C HHMMHU IPAKTUYECKUE  3aJaud; COCTaBJIAThH
BEPOATHOCTHYIO MOJEIb M HHTEPIPETUPOBATH IOJYYCHHBIN
pe3ynbTaT,  peumarh ~ NOPUKIAfHBIE  3aJauyd  CPEACTBAMHU
MaTeMaTHYeCKOro  aHaju3a, B TOM  4YHCJIE  COLMAIbHO-
HKOHOMUYECKOT0 U (PU3NYECKOr0 XapaKkTepa;
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- yMeHHe BbIOMpPAaTh MOAXOAALIMM METOA IS peIIeHUs 3a/1auH;
IIOHMMAaHUE 3HAaYMMOCTH MAaTEMaTUKU B M3YYEHUU IPUPOIHBIX U
OOIIIECTBEHHBIX IIPOLIECCOB U SBJICHHUM; yMEHHE paclo3HaBaTb
IPOSIBJICHHE 3aKOHOB MAarTeMaTMKU B  HMCKYCCTBE, YMEHUE
IPUBOJUTH IIPUMEPBl MATEMAaTHYECKUX OTKPBITHII POCCUICKOW U
MUPOBOH MaTEMaTHYECKOI HAYKU

OK 02. Mcnons3oBath
COBpPEMEHHBIE CPEJICTBA ITONCKA,
aHaJIM3a U UHTEPIIPETAluU
nH(pOpMaIuu, u
H()OpPMAITMOHHBIE TEXHOJIOTUN
TUTST BBITIOJTHEHHS 32149
podeccroHaIbHON
NIeATeIbHOCTH

B oGniacTy IeHHOCTH HAy4YHOT0 MO3HAHUS:

- c(OpMHUPOBAHHOCTb MHUPOBO33pEHHUS,
COOTBETCTBYIOLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH W OOILIECTBEHHOW NPAKTHKH,
OCHOBAHHOI'O Ha anore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAaHMIO CBOEr0 MECTa B
MOJIKYJIETYPHOM MUDE;

- OCO3HAHME ILIEHHOCTH HAyYHOWU JESATEIBHOCTH,

FOTOBHOCTh ~ OCYLIECTBJIITH ~ IPOEKTHYIO U
HCCIIE0BATEIBCKYIO JESITEIbHOCTD
WHJUBUIYAJILHO U B TPYIIIIE.

OBnanenue YHHUBEPCAIBHBIMU y4eOHBIMU

MO3HABATEILHBIMH JCHCTBUSMH:

B) pabora ¢ nH(pOpManei:

- BJIJICTh HABBIKAMH ITOJyYCHUS] HHPOpMALUU U3
UCTOYHHKOB pa3HBIX THUIIOB, CaMOCTOSITEIEHO
OCYIIECTBIISTh MTOUCK, aHAJIM3, CHCTEMaTH3aLUI0 1
MHTEPIIPETaln0 HHPOPMALUK PA3INIHBIX BUJIOB
1 GopM IpeACTaBICHNUS;

- co3IaBaTh TEKCTHl B PAa3IMYHBIX (opMarax ¢
y4eTOM Ha3HA4YCHUs WH(POpMALUK U IIEeJICBOU
ayJMTOpUH, BBIOMpas ONTUMAaJIbHYIO (opMmy
MIPE/ICTABICHUS U BU3yalTU3allNH;

- OLCHHMBATH JIOCTOBEPHOCTh, JICTUTUMHOCTh
WH(pOpMALIMK, €€ COOTBETCTBHE IPAaBOBBIM U
MOPAIbHO-3TUYECKHM HOpMaM;

- HCIOJB30BaTh CPEICTBa WH(GOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX u

- yYMEThb ONEepUpPOBaTh MOHATUSAMM: pallMOHANbHAs (YHKLUS,
NOKa3aTelIbHas ¢byHKLUA, CTEIIeHHAas ¢byHKIH,
norapudmudeckas (QyHKIUS, TPUTOHOMETpUYECKHE (DYHKIUH,
oOpaTHble (YHKLIUH; YMEHHE CTPOUTh TpadUKH H3Y4EHHBIX
¢byHKIMI, HCIOIB30BaTh TPAPUKH MPU MU3YYEHUU MPOLECCOB U
3aBUCHUMOCTEH, MpH pEUIeHWH 3a7ad4 U3 JPYTUX Y4eOHbIX
IPEIMETOB U 33Ja4 U3 PEATbHON KHU3HH; BBIPAXKATh (hOPMYyIIaMu
3aBHCUMOCTH MEXy BeTMUNHAMU;

- YME€Tb OIEPHPOBATh MOHATUAMH: TOXAECTBO, TOXKAECTBEHHOE

npeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, cucTeMa
YpaBHEHUH W HEPABEHCTB, pPAaBHOCHWIBHOCTh YpaBHEHUH,
HEPAaBEHCTB U CHUCTEM, palMOHAIbHBIE, HWPPALMOHAIbHBIC,
IIOKa3aTelbHBIE, CTETICHHBIE, JorapudMudeckue,

TPUTOHOMETPUUYECKHE YpPAaBHEHHS, HEPABEHCTBA U CHUCTEMBI;
YMETh pelllaTh YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO
pa3NUYHBIX TPUEMOB; peliaTh ypaBHEHHS, HEPABEHCTBA W
CHUCTEMBI C MapaMeTpoM; NMPUMEHSATh yPaBHEHHS, HEPABEHCTBA,
WX CHCTEMBI ISl pelIeHUs] MaTeMaTHUeCcKUX 3ajlady W 3a/ad u3
pa3nuyuHbIX 00JacTell HAYKU U pealbHOU KU3HMU;

- yMeTb CBOOOJHO OMEpPUPOBATH TMOHSATHUSAMH: JBUKEHUE,
napayiebHBI TEePEeHOC, CHUMMETPUS Ha IUIOCKOCTH H B
MPOCTPAHCTBE, TTOBOPOT, MPeoOpa3oBaHue MOI00Hs, TIOAOO0HBIC
Gburyphl; yMeTh paclio3HaBaTh paBHbIC W TMOJAOOHBIC (QUTYPHI, B
TOM 4YHCIIe B TIPHUPOJE, HCKYCCTBE, AapXUTEKType; YMETb
WCIIONIb30BaTh ~ TEOMETPUYECKHE  OTHOIICHUS,  HAaXOJIUTh
FCOMETPUYCCKUE BEIUYHMHBI (JJIMHA, Yroji, TUIOMAb, O00BEM)
NpH PEIICHUU 3a7a4 W3 JPYrHMX Y4YEOHBIX MPEIMETOB W U3
peanbHON KU3HU
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OpPraHW3allMOHHBIX  3aJad ¢  COOJIOJECHHEM
TpeOoBaHMi OPrOHOMMKH, TEXHUKH
0e30macHOCTH, THTHEHBI, pecypcocOepexeHus,
IIPaBOBBIX u OTHYCCKHUX HOpM, HOpM
UH(OpPMAIIMOHHON O€30MacCHOCTH;

- BJIQJICTb HABbIKAMU pPACIIO3HABAHUA W 3allIUThI
nHpopmanuy, HHOOPMALMOHHONW O€30MacHOCTH
JINYHOCTHU

OK 03. IInanupoBats u
[peaTn30BBIBaTh COOCTBEHHOE
poQecCHOHANBHOE U
JIMYHOCTHOC PA3BUTHUC,
[IpEeAIPUHUMATENBCKYIO
ICATCIIBHOCTH B
podeccroHanbHOMN cdepe,
VICTIOJIb30BaTh 3HAHUS 110
(hMHAHCOBOW IPaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CUTYaLUsX

B obnactu 1yxoBHO-HPaBCTBEHHOTO BOCITUTAHMS:
-- c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWSI,
STUYECKOTO TIOBEJICHUS;

- CIIOCOOHOCTH  OIEHHWBAaTh  CHUTYAalUIO U
NPpUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTHPYACDH
Ha MOpaJIbHO-HPABCTBCHHBIC HOPMbI U [ICHHOCTHU,
- OCO3HaHHWE JIMYHOTO BKJaJa B IIOCTPOCHUE
YCTOHYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAUTENISIM
" (WIK) IpyruM YJIeHaM CEMbH, CO3JIAaHUIO CEMbH
HAa OCHOBE OCO3HAHHOI'O TPHUHATHSA LIEHHOCTEH
CEMEHHON XU3HH B COOTBETCTBHM C TPaIULMIMHU
HapoaoB Poccuu;

OBnageHne yHUBEPCAIBHBIMU PETYISTUBHBIMU
JIENCTBUSAMM:

a) caMOOpraHu3aIus:

- CaMOCTOSTEIbHO OCYILECTBIISITh
[O3HABATEJIbHYIO  JEATEJIbHOCTb, BBISBJISITD
poOIEeMBI, CTaBUTb U bopmynupoBatb
coOCTBEHHBIE  3a7a4yn B 00Opa3oBaTeNbHOMN

JESITEIbHOCTU U )KU3HEHHBIX CUTYyalUsX;
- CAMOCTOSITENIbHO COCTaBJATh IUIaH pEIICHUs
npoOJieMbl C Y4E€TOM HMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTEHHI;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
croco0CTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO
LIMPOKON 3PYIUIIMHM B pa3HbIX 00NaCTAX 3HAHUM,

- YyMEThb  ONEpUPOBATH  IOHATHAMH:.  paAlHOHAIBHBIC,
HUPPALMOHAJIBHEIE, IIOKA3aTEIbHBIC, CTEIICHHBIE,
gorapuMuYecKue, TPUTOHOMETPHYECKHE  YPaBHEHUS |

HEPABEHCTBA, UX CUCTEMBI;

- YMCTbH OHNCpHUPOBATL MNOHATHAMH: MHOI'OIpaHHHUK, CCUCHHUC
MHOTOTpaHHMKa, KyO, Mapajulelenunen, Mpu3Ma, MNHPaMuia,
¢urypa ¥ IMOBEPXHOCTh BpAIICHWs, LWINHAP, KOHYC, MIap,
chepa, ceueHuss GUTypsl BpalIeHUs, IUIOCKOCTh, KacaroImascs
cdepsl, MITMHIPA, KOHYCa, IUIOMAAb MOBEPXHOCTH ITHPAMUIBL,
MpU3MBI, KOHYyCa, MWJIWHApA, TJIOMAnb cdeprl, o0beM Kyoda,
OpSMOYTONIBHOTO  MapajUieNienunena, NHpaMUAbl, PU3MBI,
IIMHIpA, KOHYCa, [Iapa; yMEeHHe H300pakaTh MHOTOIPAaHHUKH
U MOBEPXHOCTH BPAIICHUS, UX CEUYCHHS OT PYKH, C ITOMOIIBIO
YEepPTE)KHBIX WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB; YMETh
pacro3HaBaTh ~ CHMMETPUIO B HPOCTPAHCTBE,  yMETh
pacno3HaBaTh MPaBHIbHBIE MHOTOTPAHHHUKH;

- yYMeThb OIEpUPOBaTh MOHATHIMH: IMPSIMOYrOJbHAs CHUCTEMa
KOOpJMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJSIPHOE IPOM3BEJCHUE, Yroll MEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOpAa HA YHCIIO; HAXOIUTh C
HOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEANHBI OTPE3Ka,
PACCTOSIHUE MEXKIY IBYMS] TOUYKAMU
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IIOCTOSIHHO TOBBIIIATE CBOW 0Opa3zoBaTeIbHbIN U
KYJIbTYpHBI YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh IMPHEMbl pe(iIeKCuu I OLIEHKU
CHUTYalLluH, BIOOpA BEPHOTO PEIICHUS;

- yYMETb OLICHUBAaTb PUCKH M CBOEBPEMEHHO
IIPUHUMATh PEIIECHUS 110 UX CHHXKEHUIO;

OK 04. O¢ddexrtuBHO
B3aMMO/ICHICTBOBATH M pabOTaTh
B KOJUIEKTUBE M KOMaH/Ie

TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOATEIBHOCTH M CaMOOIIPEIENICHNUIO;
-OBJIaJICHUE HaBbIKaMU yueOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHOM W COLHAIBHOU
JIeSITeNbHOCTH;

OBnanenue YHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMH JICHCTBUSIMU:

0) coBMecTHas IeSITETbHOCTD:

- TOHMMAThb H HCIIONB30BaTh IPEUMYIIECTBA
KOMaH/THOW W WHIWUBUAYAILHOW paboTHI;

- NIPHUHUMATh LEJIA COBMECTHOM NEATEIBHOCTH,
OpPraHU30BBIBAaTh U KOOPINHHAPOBATh IECHCTBHS 110
€¢ JOCTW)KEHMIO: COCTaBIIATh IUIAaH JECHCTBUU,

pacnpeieNaTh  pONIM € Y4eTOM  MHCHUIA
YYaCTHHKOB OOCYKIATh Pe3yNIbTaThl COBMECTHOU
paboThI;

- KOOPAMHUPOBaTb W BBHINOJHATH paboTy B
YCIOBUSIX  pealbHOro, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;

- OCYIIECTBJIATh TIO3UTHUBHOE CTPATErHYECKOE
MOBEJICHNE B PA3JIMYHBIX CHTYalUsAX, MMPOSBIATH
TBOPYECTBO u BOOOpaKeHUeE, OBIThH
WHUIMATUBHBIM.

OBnageHne yHUBEPCAIBHBIMU  PETYJISTUBHBIMU
JNEUCTBUSIMU:

- yYMETh ONEPUPOBATH TMOHATUSMH: CIYYalHBIA ONBIT |
cllyyaifHOe COOBITHE, BEPOSITHOCTh CIIYy4aifHOIO COOBITHS; YMETh
BBIYHCIIATH BEPOATHOCTH C HCIOJIB30BAHUEM TI'padUUecKux
METOJ/IOB; TPUMEHITh (QOPMYJbl CIOKCHUS € YMHOXKCHUS
BEpOSTHOCTEH, KOMOWHATOpHbIE (akTel W (OopMyIBl TIpU
pElIeHNH 3a/1a4; OIIEHUBATh BEPOSITHOCTH PEaJbHBIX COOBITHH;
3HAKOMCTBO CO CJIYYailHBIMHM BEJIMYMHAMH;, YMCHUE MPHUBOIUTH
IPUMEPHI MPOSBIEHUS 3aKOHA OONBIINX YUCET B MPHUPOJHBIX U
OOIIIECTBEHHBIX SIBIICHUIX;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHSIMH: CTETICHb C IIEIBIM
MOKa3aTeleM, KOpEHb HaTypalbHOH CTENeHH, CTENeHb C
palMOHANBHBIM TIOKa3aTelleM, CTeNeHb C JIeHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) TIOKa3aTeneM, JIorapuM dYHCIa, CHHYC,
KOCHHYC ¥ TaHT€HC NPOU3BOJIHOT'O YHCIIA;

- yMeTh CBOOOIHO OMEpUPOBATh MOHATUAMU: TpaPUK (yHKIIHH,
oOpatHas  (QyHKIWSA, KOMIO3WIMSA  (QYHKIHMHA, JTUHEHHAs
byHKOMs, KBaapatuyHas QYHKIOHS, CTCICHHas QYHKOHS C
HEeNbIM  TI0OKa3aTeleM,  TPUTOHOMeTpHueckue  (pyHKumu,
oOpaTHBIE TPUTOHOMETpUYECKHEe (YHKLUHU, IOKa3aTelabHAas W
norapumudeckas  (QYHKIUU; YMETh CTPOUTh  Trpaduku
(G YHKIHHA, BRITOIHATH MPeoOpa3oBaHus rpaduKoB (QyHKIIHIA,

- yMeThb HCIOJb30BaTh rpaduku (YyHKIUHA A7 U3Y4SHHS
NPOILIECCOB W 3aBUCHUMOCTEH TpHU pEHICHUM 3a1ad U3 APYTux
y4eOHBIX TPEIMETOB M W3 peajbHOH JKU3HU; BBIPAXKATbH
(dopMynamMu 3aBHCUMOCTH MEX/1y BETHUYUHAMU;

- CcBOOOIHO OMEPUPOBATH MOHATHAMH: YETHOCTh (DYHKIIWH,
NEPUOMYHOCTh  (YHKIUH,  OrPAaHMYCHHOCTh  (DYHKIIHH,
MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (YHKIIUU, HAUOOIbIIeE U
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HalMEHbIlIee 3HAa4YeHUs (YHKIMU Ha MPOMEKYTKE;
IIPOBOAUTH MCCIIEI0BAHNE (PYHKIUH;

- yMeThb HCIIONIb30BaTh CBOWCTBA M rpaduku (GyHKUHN A7
pellleHHs ypaBHEHUH, HEPAaBEHCTB W 3a7ad C IlapaMeTpaMuy;
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PEUICHHIA
ypaBHEHUH, HEPABEHCTB M UX CHCTEM

YMETh

OK 05. Ocy1ecTBiIsTh YyCTHYIO
Y MICHbMEHHYIO KOMMYHHKAIIUIO
Ha rOCY/IapCTBEHHOM SI3BIKE
Poccuniickort enepannu ¢
Y4€TOM 0COOEHHOCTEH
COIMAIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

B obnactu scTeTHuecKoro BOCIUTaHUS:

- D3CTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas
ACTETHKY OBbITa, HAYYHOTO ¥ TEXHUYECKOTO
TBOpYECTBA, CIOPTa, TPyAa M OOMIECTBEHHBIX
OTHOIIIEHU;

- CHOCOOHOCTh BOCIIPUHUMATH PA3JINYHBIC BHIIBI
HCKYCCTBa, TPaJUIMA W TBOPYECTBO CBOETO M
JpYruX HapoAOB, ONIYIIATh AMOIMOHAILHOE
BO3JECHCTBHE UCKYCCTBA;

- yOeXJIEeHHOCTh B 3HAYMMOCTH ISl JTUMYHOCTH U
o0mecTBa  OTEYECTBEHHOTO ¥ MHPOBOTO
HACKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPAOULUN U
HapOIHOI'O TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPaKEHHUIO B Pa3HBIX BHIIAX

HCKYCCTBa, CTPEMJICHME IPOSBIATh KadecTBa
TBOPYECKOW JIMYHOCTH;

OBnanenue YHUBEpCAIbHBIMU
KOMMYHUKAaTUBHBIMU JICHCTBUSMU:

a) oOmeHue:

- OCYIIECTBJISITh KOMMYHUKAIIUA BO BCeX cdepax
JKH3HU,

- Ppaciio3HaBaThb H6B6p6aJ'IBHHe cpeacTtBa
OGH.[GHI/I?I, IIOHUMATb 3HAYCHHC COIHMAJIBbHBIX
3HAaKoOB, pacro3HaBaTb NpCAIOChIIIKA

KOH(DITUKTHBIX CUTYallUi U CMATYATh KOH(IUKTHL;
- pa3BEepHYTO M JIOTMYHO H3JIarath CBOKO TOYKY
3pEHUs C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

- YMETh ONEPUPOBATh MOHATUSAMU: Cpe/iHee apu(pMeTHIecKoe,
MenuaHa, HauOonblllee W HauMEHbIEe 3HAYCHMs, pa3Max,
JUCHEpCUs, CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO Habopa;
YMEHHE  M3BJIEKaTh,  MHTEPIPETHUPOBATH  HH(OpMaIHIO,
OpeACTaBIeHHYI0 B TaOnuuax, Ha auarpaMmax, rpadukax,
OTPaXAIOIIYI0 CBOMCTBA peaJbHBIX IPOIECCOB U SBJICHUM;
HPEACTaBIATh HH(POPMALIUIO C TOMOIIBIO TAOIHIl U THArpaMM;
UCCIIeIOBaTh CTATUCTHYECKHE JaHHBIE, B TOM 4HCIE C
IPUMEHEHHEM IpaUueCKUX METOI0B U AJIEKTPOHHBIX CPEJCTB;
- YMETh ONEPUPOBATh NMOHATHAMH: TOYKA, MPsSIMasi, INIOCKOCTb,
IPOCTPAHCTBO, IBYI'PAHHBIN Yroj, CKpEeIUBAIOLIUECsS MPSMBIE,
NapauleIbHOCTh U NEPHEHJUKYISPHOCTb  NPSMBIX U
IUIOCKOCTEH, Yroil MEXKIY HpPSMBIMH, Yrol MEXIy NpsMOH U
IUIOCKOCTBIO, YI'OJl MEXKAY MIOCKOCTAMH, PACCTOSIHUE OT TOUKU
J0 IUIOCKOCTH, PpAacCTOSHHE MEXIY HpPsSMBIMH, PpacCTOSHUE
MEX]y IUIOCKOCTSIMH;

- YMETb UCIOIb30BaTh IIPU PELICHUHU 331a4 U3y4EeHHbIE (DaKThI U
TEOpeMbl IUNIAHUMETPHUU; YMEHHE OLIEHUBATh pa3Mepbl OObEKTOB
OKPY’KaIOIIero Mupa

[1K 1.1. YuTats yeprexu

B yvactu TPYAOBOI'O BOCIIUTAHUSA:
- TOTOBHOCTL K TpyAy, OCO3HAHUC LNCHHOCTH

- CBO6OI[HO ONICPpUPOBATH NOHATUAMU: PAlUOHAIIBHOC YUCJIO,
OcckOHEUHas NepruoanvccKasd ,Z[pO6L, ITPOLCHTEI,
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CpelHEeN CI0KHOCTH U CIIOXKHBIX
CBapHBIX METAUIOKOHCTPYKLUI

TPYIOJIIOOHS, - WHTEpEC K pazIuuHbIM chepam
npo(eCCHOHATIBHON NIeITETFHOCTH, CBA3aHHBIM
C MaTEMaTHKOM U €€ MPHIIOKECHHSIMH,

-yMEHHE COBEpIIaTh OCO3HAHHBIA  BHIOOP
Oymymiedi  mpodeccMd W peayM30BHIBATH
COOCTBEHHBIC KH3HCHHBIC TUIAHBI,

-TOTOBHOCTh u CIOCOOHOCTD K
MaTeMaTH4YECKOMY 00pa30BaHUIO u
caMOOOpa30BaHHUIO HAa MPOTSDKEHUU  Beel
KHU3HH,

-TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUU
MPAKTUIECKUX 3amad MaTeMaTHIeCKOMH
HaTPaBJICHHOCTH;

OBnanenue YHHUBEPCAIBHBIMU y4eOHBIMU

M03HABATEIbHBIMHU JICHCTBUSIMHU:

a) 6a30BBIC UCCIIEIOBATEIHCKUAEC CHCTBHUS:

- WCITIOJTb30BaTh BOTIPOCHI Kak
WCCIIEIOBATEILCKUH  MHCTPYMEHT — ITO3HAHMS,
dbopmyaupoBaTh  BOMPOCH,  (DUKCUPYIOIIUE
NPOTHBOpEYHE, MpoOJIeMy,  YCTaHABJIUBATh
UCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHCHUE;

- POBOJIUTH CAMOCTOSITEIILHO CILIAHMPOBAHHBIN
AKCTIIEPUMEHT, UCCIICIOBAHUE 110 YCTAHOBJICHUIO
O0COOGHHOCTEH  MaTeMaTH4YecKOro  OOBEKTa,
SIBIICHHSI, TIPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH
MEXy 00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;

- CaMOCTOATENIBHO (GOPMyTUPOBaTh 0000IIEHNUS
U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaAOIOICHHS, UCCIIEIOBAHMS,  OICHUBATh
JOCTOBEPHOCTh  TMOJIYYEHHBIX  PE3yJbTaTOB,
BBIBOJIOB M 000OIIEHNIA;
- TPOTHO3UPOBATH

BO3MOKHOC pa3BUTHUC

UPPALMOHAIIBHOE 4YHUCJIO, MHOXECTBA pAlUOHAIBHBIX U
JICMCTBUTEIIBHBIX YHUCEN, MOJIYJIb JACUCTBUTEIBHOTO YHCIIA;
OPUMEHSTHh JAPOOM U MPOLEHTHI JUIsl PELIEeHUs] NPUKIAIHBIX
3a7a4 U3 Pa3JIMYHbIX OTPACIICW 3HAHWN M PEATbHOW KU3HU;
OPUMEHTh  NpUOIKEHHBIE  BBIYMCIICHUS, IIpaBHIIa
OKpYIJIEHUS, IPUKUJKY M OLIEHKY pe3yJbTaTa BBIYMCIICHMII;
CBOOOJHO OINEpUPOBaTH IOHATHEM: CTENEHb C LENbIM
MOKa3aTesjeM, HCIIOJIb30BaTh MOAXOJANIYI0 (GOopMy 3amucu
JIEMCTBUTEIIBHBIX YHCEII IS PEIICHUs MPAKTUYECKUX 3a1a4 U
MPEJICTaBICHUs] JaHHBIX; CBOOOJHO ONEPUPOBATH MOHATUEM:
apu@MeTHYecKuil KOpeHb HaTypaJbHOM CTENeHH; CBOOOJIHO
ONIEPUPOBATH  IOHSATHUEM: CTEIEHb C  PalUMOHAIBHBIM
noKasareseM; CBOOOIHO ONepHUPOBATh MOHATHAMMU: JIOTaprupM
yHclia, AeCATUYHbIE U HaTypajbHbIE Jorapu@msl; cBOOOIHO
ONEPUPOBATh IOHATUSMH: CHUHYC, KOCHHYC, TaHIEHC,
KOTAHI€HC YMCJIOBOIO apryMeHTa; ONEPUPOBATH MOHIATHSIMMU:
ApPKCUHYC, ApKKOCUHYC M APKTAHT€HC YMCIOBOTO apryMEHTa;
- cBOOO/IHO ONEpHPOBaATh MOHATUAMU: HATYypaJIbHOE U IIeJI0e
YUCJIO, MHOXECTBA HATYPAJIBbHBIX M  LEJIbIX YHUCEl,
UCIIOJb30BATh NPU3HAKU JenuMOCTH uenbix uucen, HOJ]
1 HOK narypanbHbIX yncen Uil penieHus 3a1ad, IpUMEHSITh
anroput™ EBknmpma; cBoGOJHO oONEepUpOBaTH TMOHSATHEM
OCTaTKa IO MOJYJI0, 3alKChIBaTh HaTypalbHblE 4YHCIA B
pa3IMYHBIX MO3UIMOHHBIX CHCTEMax CYHCIEHUS; CBOOOIHO
ONIEPUPOBATH NOHATHUSAMHU: KOMIUJIEKCHOE YHCIIO U MHOYKECTBO
KOMIUIEKCHBIX YHMCEJ, MPEICTABIATh KOMIUIEKCHBIE 4YHUCia B
anredpanveckoil ¥ TPUrOHOMETPUIECKON (opMe, BHITIOTHATH
apumMeTUyecKue Omepaud ¢ HUMH M H300pakaTh Ha
KOOPAMHATHOM IJIOCKOCTH;

- CBO6OI[HO ONICpUpOBATH OCHOBHBIMH IIOHATHUAMU
CTCPCOMECTpUN IIpU  PCHICHHU 3ala4d U  TPOBCACHUU
MAaTeMaTUYCCKUX paCCY)KﬂeHHﬁ; IMPUMCHSTH AKCHUOMBI

CTCPCOMECTPpUN W  CICACTBUA W3 HUX TIpU PCHICHUU
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npolecca, a TaKXKe BbIBUTAaTh MPEANOJI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX;

0) coBMeCTHas JIeATeIIbHOCTb:

- MOHMMAaTh M MHCIIOJIb30BaTh IPEUMYLIECTBA
KOMaHIHONM W HWHAMBHUIYaJbHON paboThl mpu
pelieHny YydeOHBIX 3ajay, MPUHUMATh LENb
COBMECTHOM  JI€ATEIbHOCTH,  IUIAHUPOBATH
OpraHu3aIIo COBMECTHOM paboThl,
pacnpenensath BHIbI pabOT, J0roBapUBaThCH,
oOcyxJIaTb TpoLecC U pe3ylnbTaT paboThl,
000011aTh MHEHHS HECKOJIKUX JTFOICH

- y4acTBOBaTh B IpPYMIOBBIX (Qopmax padOTHI
(obcyxnmenus, OOMEH MHEHUN, «MO3TOBBIC
HITYPMbI» M MHBIE), BBINOJHATH CBOIO YacTh
paboThl ¥ KOOPAWHUPOBATH CBOM JCHCTBUS C
JPYTMMH  YJI€HaMH  KOMaHJbl, OLICHUBATH
KayecTBO CBOEro BKJIaJa B OOLIMI MPOIYKT MO
KpUTEpUsM, cHOpMYTUPOBAHHBIM Y4aCTHUKAMU
B3aUMOJICHCTBUS.

OBnageHre yHUBEPCAIBHBIMU PETYISTUBHBIMU
JIENCTBUSAMM:

B) CaMOOPTaHU3aIIUs:

- COCTABJIATH IIAH, AJITOPUTM pEIIeHHs 3a1auHu,

- BBIOMpaTh CHOCOO pemeHuss ¢ y4EToM
HMEIOITUX CS pecypcoB 4 COOCTBEHHBIX
BO3MOKHOCTEH,

- apryMEHTHpOBaTh U KOPPEKTHPOBATH BAPUAHTHI
penieHni ¢ y4éToM HOBOM MH(OpMaIIUH.

reOMETPUYECKUX  337ady; KIacCH(UIMPOBATh B3aUMHOE
pacroyio)KeHue MpsSMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
OPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B TIPOCTPAHCTBE;
CBOOOTHO OTIEpUPOBATH MOHITHAMH, CBI3aHHBIMH C YTJIIaMHU B
IPOCTPAHCTBE: MEXAY MPSIMBIMH B IMPOCTPAHCTBE, MEXKIY
OpsIMON U TUIOCKOCTHIO; CBOOOJHO ONEPUPOBAThH MOHATHUSMH,
CBSI3aHHBIMU C MHOTOTPaHHHKAaMH; CBOOOJHO paclio3HaBaTh
OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (TpH3Ma, MUPaMUja,
IPsIMOYTOJIBHBIN Napasuienenunes, Ky0); Kiaccu@uuupoBaTh
MHOTOTPAaHHHUKH, BBEIOMpass OCHOBAHUSI JUIA KiacCH(PUKAIINY;
CBOOOIHO  OMEpUPOBATh  TOHSATHSIMH, CBS3aHHBIMH  C
CeUEHHEM  MHOTOTPAaHHHKOB  IJIOCKOCTBIO;  BBITIOJHATH
napaiesnbHoe, [EHTPaTLHOE " OpPTOTOHAIBHOE
NPOEKTHpOBaHWE (QHUTYp Ha  IUIOCKOCTh,  BBITIOJHATH
n300pakeHuss (UTYp Ha TIUIOCKOCTH, CTPOUTHh CEUYCHHS
MHOTOTPAaHHUKOB  Pa3M4YHBIMH  METOJAMH, BBIIOJHATH
(BBIHOCHBIE) TIJIOCKHE UYEPTEeKH M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHHU3Y; BBIUHCIATH
IUIONIAIM  TOBEPXHOCTE  MHOTOTPaHHUKOB  (IIpU3Ma,
NUpaMKia), TEOMETPUUECKUX Tell ¢ MPUMEHEHHEeM (popmyi;
CBOOOJHO  ONEpUpPOBATH  IMOHATUSMHU: CHUMMETPHUS B
MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CUMMETPHH, LEHTP,
OCb U IUJIOCKOCTh CHUMMETpUH  (uUrypsl; cBOOOJHO
OTIEpUPOBATh MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE; BBIMOJHATH ACHCTBHS HaJ
BEKTOpaMH;,  pemiatb  3aJadyd  Ha  JO0Ka3aTelbCTBO
MaTeMaTHYEeCKUX OTHOIICHUA u HaXO0XJIeHUE
FEOMETPUYECKUX BEIWYHH, MPUMEHSS H3BECTHbIE METObI
OpU pEUIeHHH MaTeMaTU4YeCKMX 3a/lad MOBBIIIEHHOTO U
BBICOKOTO YPOBHS CIIOKHOCTH; HPUMEHSTh MpoCTeIne
IpOTrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CHUCTEMBl TPU  PELIEHHH CTEPEOMETPUUYECKHUX  3a7ad;
U3BJICKaTh,  NPeoOpa3oBBIBATh U MHTEPIPETHPOBATH
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WHPOPMAIIMI0O O  MPOCTPAHCTBEHHBIX  TI'€OMETPHUYCCKUX
durypax, TmpeACTaBICHHYIO Ha 4YepTexax M PHCYHKaX;
MPUMCHSITh TIOJydYeHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATH U
AHATM3UPOBATH PEATLHBIC CUTYAIlUH, IPUMCHSATh U3YUYCHHBIC
MOHITHSI B TIPOIECCE TOMCKA PEIICHUS MaTeMaTUYCeCKH
chopMynupoOBaHHON TPOOJIEMBI, MOJIETUPOBATh pPEaAbHBIC
CUTYaIuu

Ha SI3bIKE TEOMETPHUH, HCCIIECI0BATh MOCTPOSHHBIC MOJICIH C
UCIIOJIb30BAHMEM TEOMETPUUYCCKUX TMOHATHH W TEopeM,
anmapara  aiareOppl, pemarh MpaKTHYeCKWe  3ajadw,
CBS3aHHBIC C HAXOXKJICHHEM TEOMETPUUYCCKUX BEIIHYMWH;
UMETh TIPEJCTABJICHUS 00 OCHOBHBIX JTamax pa3BUTHUS
TCOMETPUH KaK COCTaBHOW dYacTH (yHJIaMEHTa pPa3BUTHSA
TEXHOJIOTUH.
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