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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 IIOKWCKA, aHalu3a W
UHTepIpeTanuu nHhopMaIi U HHOOPMAIIMOHHBIE TEXHOJIOTHUU JJIS BBITTOJIHEHHUS
3a/1a4 mpodeccuoHaIbHOM NEeATeTbHOCTH.

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

OK 04. D¢ddextuBHO B3amMMoOIEWCTBOBATH U pabOTaTh B KOJIJICKTUBE U
KOMaHJI€.

OK 05. OcymecTBisaTh yCTHYIO M THMCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyIapcTBeHHOM si3bike Poccwmiickoit denmepanuu ¢ ydeToM OCOOEHHOCTEH
COIMAJILHOTO U KyJIbTYPHOTO KOHTEKCTA.

I[IK 1.2. Opranu3oBbiBaTh W KOHTPOJIUPOBATh BBHINIOJIHEHUE TOPHO-
MOATOTOBUTENBHBIX W BCIIOMOTATENbHBIX paboOT TMpH TOI3EMHOM J00bIYe
MOJIE3HBIX UCKOIMAEMBbIX.

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

00pa3oBaTEeIBLHOM MPOrPaAaMMBI CPETHETO O0IIETO 00pa30BaHUA.

B pamkax ocBoeHust coaepkaHusi ydeOHoro mnpenmera «MaremaTHKa»,
o0ecrnieunBaeTCs IOCTUKEHUE 00YyUAIOUUMHUCS CIEAYIOIINX PE3yIbTaTOB:



JIMYHOCTHBIX

B yactu -COPMHUPOBAHHOCTh TPAKIAHCKON TMO3WIHUUA OOydaromerocs Kak
rPaKIaHCKOI0 aKTUBHOTO W  OTBETCTBEHHOTO WIEHA POCCHUICKOrO  OOIIEeCTBa,
BOCIIMTAHUS IOpPEJICTaBICHUE O MaTeMaTHUYeCKUX OCHOBaX (PYHKUHOHUPOBAHUS

pa3NUYHBIX CTPYKTYp, SBICHHH, MpPOIENyp Tpa’KIaHCKOTO OOIIecTBa

(BBIOOpBI, OMpOCBI M JIPYroe), YMEHHE B3aMMOJCHCTBOBATH C

COLMANBHBIMA WHCTHTYTAMH B COOTBETCTBUM C WX (QYHKIUSAMH |

Ha3HAYECHHUEM.

- chopMHUPOBAaHHOCTh POCCHUHCKON T'PAKIAHCKOW HUIACHTUYHOCTH,
B uactn YBaXEHUSA K IMPOLNUIOMY M HACTOAIIEMY POCCHUHCKOW MATEMAaTHKH,
NATPUOTHYCCKOIO | jeHHOCTHOE OTHOIIIEHUE
BOCITMTAHHS K  JOCTHXXEHHSM  pPOCCHUHCKMX  MareéMaTUKOB M  POCCHUICKOM

MaTeMaTUIeCKOU IIKOJBI, UCIIOJIB30BAHHUEC 3TUX I[OCTI/I)KCHI/Iﬁ B JIPYyrux
HayKaXx, TCXHOJIOTUAX, C(l)ean 9KOHOMUKMH,

B yacTu 1yxoBHO-

- OCO3HaHME  JYXOBHBIX  IIEHHOCTEH  POCCHICKOTO  HapoJa,
c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHMWSI, 3TUYECKOTO TIOBEACHMUS,

HPaBCTBCHHOI'O CBS3aHHOTO C IPAKTHYECKUM IPUMEHEHHEM JOCTHKEHHM HAyKu H
BOCITUTAHUS JIEATEIIbHOCTRIO YYEHOT0, OCO3HAHWE JIMYHOTO BKJIAJa B TMOCTPOCHHE
YCTOMYMBOTO OYAYIIETO;
- 3CTETHYECKOE OTHOIIEHHE K MUPY, BKIIFOUAs ICTETHKY MaTeMaTHIECKUX
B yactn 3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEIIeHHH, pacCyxAeHul,
ICTETHYECKOI'0 BOCIPUUMYHUBOCTh
BOCIIUTAHUS K MaTeMaTH4YEeCKHM acleKTaM pa3jINYHbIX BUJOB UCKYCCTBA;
- c(hopMHpPOBAaHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYecKHe 3HaHHS B
B uacrn HWHTEpecax 3JI0pOBOro M Oe3omacHOro obpasza KU3HH, OTBETCTBEHHOE
¢usnyeckoro OTHOIIIEHUE K CBOEMY 3I0pOBbBIO (3mopoBoe MUTaHUE,
BOCITMTAHHUSA cOaJlaHCUPOBAHHBIN PEKUM 3aHATHH M OTABIXA, PeTryJsipHas pu3nyeckas
aKTUBHOCTH),  (U3UYECKOE  COBEPUICHCTBOBAHWE MPU  3aHATHUAX
CHOPTUBHO-03JOPOBUTENILHOM NI TEIIBHOCTHIO;
- TOTOBHOCTh K TPYAY, OCO3HAHHME IICHHOCTH TpPYyIOJIO0Us, MHTEpEeC K
B uacrn pasnmuuHbIM cepaM MpodhecCHOHATBHOM JESITEIbHOCTH, CBSI3aHHBIM C
TPya0BOTO MaTE€MaTHKOMN
BOCITUTAHUS U e€ MPUIOKEHUSIMH, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOp Oymyien
npodeccun W peanu30BHIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTD u CIOCOOHOCTh
K MaTeMaTHu4ecKkoMy 0Opa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEH JKM3HM, TOTOBHOCTh K AaKTUBHOMY YYacTUIO B PpEHICHUH
MPAKTHYECKUX 33/1a4 MaTeMaTHU4eCKOM HAaNpaBICHHOCTH;
- c(OPMHPOBAHHOCTh SKOJIOTUYECKON KyIbTYpbl, TOHUMAaHHUE BIUSHUS
B uactu COLIMAIBHO-9KOHOMHUYECKUX TPOLIECCOB HA COCTOSHUE NPUPOJHOW U
IKOJIOTHECKOro COLIMANIBHOM CpPe/ibl, OCO3HAHUE III00aJBHOTO XapaKTepa IKOJOTHUYECKUX
BOCIIMTAHUS

npoOyieM, OpHUEHTaIMsl Ha NpPUMEHEHHWE MaTeMaTHUeCKUX 3HAHUU Ui
pelieHus 3ajad B OO0JIaCTH OKpYXKAroIIed cpeabl, IUIaHWPOBaHUE
MOCTYIKOB M OLEHKM MX BO3MOYKHBIX MOCIEACTBUN ISl OKpYXKaOIIEn
CpeJbl;

B yacTn nennocTm
HAYYHOI'0
MO3HAHUA

- c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKHM M OOIIECTBEHHOW MPAKTHKH,
MMOHUMaHHE MaTeMaTU4eCKOn HAYKH

KakKk C(I)epLI YeJI0BEYECKOM JACATCIIBHOCTH, OTallOB ec PasBUTHA H




3HQUMMOCTH  JUIs  Pa3BUTUS LUBWIM3ALMM, OBJAACHUE  SI3BIKOM
MaTeMaTUKA U MaTeMaTH4EeCKOM KYJIbTYpOM KaK CpEeACTBOM IO3HAHUSA
MHpa, TOTOBHOCTb OCYILECTBIIATH IIPOCKTHYIO U HCCIENOBATEIbCKYIO
JIESATEIIbHOCTh UHIVBUIyaJIbHO U B IPYIIIIE.

MeTanpenMeTme

1. yHI/IBepcaJILHbIe y‘-leﬁl—[l)le NMo3HABATEJIbHbIE JeHCTBUS

Ba3zoBble
JOru4ecKue
JNeHCcTBUA

- BBUBIATH M XapaKT€pU30BaTh  CYLIECTBEHHbIE  IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHITUH, OTHOMICHUI MEXIY MOHATHSIMH,
(bopmynupoBatb olnpeaeaeHus HOHSITUH, yCTaHaBJIUBAaTh
CYIIIECTBEHHBIM MPHU3HAK KJIaCCU(PHUKAIUU, OCHOBAHHS JJIsi 0000IIECHHS
U CPaBHEHMSI, KPUTEPUHU IIPOBOIUMOTO aHaIN3a;

- BOCHpUHUMATh, (GOPMYIUPOBATH U MNPeoOpa3OBBIBATH CYXKICHMS:
yTBEpAUTENbHbIE U OTpPULATENbHbIE, €AWHUYHbIC, YAaCTHbIE U O0OIIHe,
YCIIOBHBIE;

- BBIABJIATH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U H
MpoTUBOpeUns: B (paKkTax, MaHHBIX, HAOMIOJCHUSAX U YTBEPXKIEHUSX,
npeniaraTh KpUTEpUn
JUTSl BBISIBJICHUS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHI;

- JIeNaTh BBIBOJIBI C UCIOJb30BAaHUEM 3aKOHOB JIOTMKH, E€AYKTUBHBIX U
VHJYKTUBHBIX YMO3AaKIOYEHUH, YMO3aKIIOUEHUHN 110 AaHAJIOTUH;

- TPOBOJUTH CaMOCTOSITENILHO JI0OKA3aTeIbCTBA MAaTeMaTHYECKHX
yIBepXACHUW  (mpsiMble W OT  MNPOTHUBHOTO),  BBICTPAUBAThH
apryMeHTaluIo, MIPUBOIUTh MIPUMEPBI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHSI U BHIBOJIBI;

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

Ba3oBhle
HCCIe0BATEIbCKIE
neicTBHUsS

- HUCHOJb30BaTh BOINPOCHI Kak MCCIENI0BATEIbCKUM HHCTPYMEHT
no3HaHUs, (OPMYIHPOBATH BOMPOCH], (UKCHUPYIOLIUE ITPOTHUBOpPEUHE,
npo0iieMy, yCTaHaBJIMBAaTh UCKOMOE U JaHHOE, (POpMUPOBATh TUIIOTEZY,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

- OPOBOAUTH CAMOCTOATEIBHO  CIUIAHUPOBAHHBIM  3KCIIEPUMEHT,
UCCIIEJIOBaHHE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOIro
0o0BbeKTa, SBJICHUSA, NPOIecca, BBISBICHUIO 3aBHUCHUMOCTEH MEXIY
00BeKTaMU, SIBJICHUSAMH, ITPOLIECCAMH;

- caMOCTOsATeNnbHO (opMynupoBaTh O0O0OOMIEHUS U BBIBOABI IO
pe3ynapTaTaM MNPOBEAEHHOTO HAOIIOJCHUS, HCCIEI0BaHUs, OLICHUBATH
JOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTATOB, BBIBOJOB U 00001IEHN;

- MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BbIBUTAThH
MPEANOJIOKEHHS O €0 Pa3BUTHH B HOBBIX YCIOBUSX.

Padora ¢
uHpopMmanuei

- BBIABJIATH JeUIUTHI WHGPOPMAlUHU, JaHHBIX, HEOOXOIUMBIX IS
OTBETA Ha BOMPOC U Ul PELICHUS 3aa4ul;

- BbIOMpaTh HHGPOpPMAIMIO W3 HCTOYHMKOB DA3JIUYHBIX THIIOB,
aHaJIM3UPOBATh, CHCTEMaTHU3UPOBATh U UHTEPIPETUPOBATH
UH(POPMALIUIO PA3TUYHBIX BUIOB U (JOPM MpEICTaBICHUS;

- CTPYKTYpHUpOBaTh HMH(OPMALMIO, MPEJICTABIATh €€ B pa3IMYHBIX
(opmax, HIUTIOCTPUPOBATH IpaPUUIEcKH;

- OLEHMBaTh HAAEKHOCTh HMH(POpPMAMM 1O  CaMOCTOSTENILHO
c(OpPMYIUPOBAHHBIM KPUTEPHSIM.

2. YHnBepcaanLIe KOMMYHHKATHBHBIC JeHCTBUA




Oo0menne - BOCIHPUHUMATh U (HOPMYIUPOBATH CYXKICHHS B COOTBETCTBUH C
YCIOBUSIMU U TENSMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh
CBOIO TOYKY 3peHus B YCTHBIX

U IMCBMEHHBIX TEKCTAX, /aBaTh MOSCHEHUS IO XOJYy PELIEHUS 3aJaud,
KOMMEHTHPOBATh MOJY4YEHHBIN pe3ylbTaT;

- B X0JI¢ 00CYX/JIeHHs 33/1aBaTh BOIPOCHI IO CYIIECTBY O0OCYyXIaeMoil
TEMBI, IPOOJIEMBI, PEIIaeMO 3a]auy, BHICKa3bIBATh HJICH, HAICJICHHbIC
Ha TIOMCK pEIIEHUs, COIOCTABIATH CBOU CYXKIEHUS C CYXJIECHUSIMU
JPYTUX YYaCTHUKOB JHajiora, OOHAapyXUBaThb pa3iM4v€ U CXOJCTBO
NO3ULMH, B KOppeKTHOU (opme (opmynupoBaTh pa3zHOrIacus, CBOU
BO3paXKECHMUS;

-  TOpPEICTaBISITH PE3yNbTaThl pELIEHUS 3aJaud, OSKCIEPUMEHTA,
UCCIIEIOBAaHUS, IPOEKTa, CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIJIECHH € Y4€TOM 3a/4a4 [pEe3eHTalud U OCOOEHHOCTEH

ayJIUTOPUHU.
CoBmecTHast - TOHMMAaTb ¥ HCIOJB30BATh IIPEUMYLIECTBA KOMAaHJIHOM H
AeATeIbHOCTh WHIUBUAYaIbHONW pabOThl MPHU PELIEHUU y4eOHBbIX 3a/1ay, MPUHUMATH

Lelb COBMECTHOM  JEATENIbHOCTH, IUJIAaHUPOBATh  OpraHU3aINIo
COBMECTHOW pPabOThI, pacmpenensiTb BHUABI pabOT, IOTOBApPUBATHCA,
00CyX1aTh TIpOIleCC W pe3ynbTar paboThl, 0000IAaTh MHEHUS
HECKOIBKHUX JIFOJIEH;

- y4acTBOBaThb B TIpyHHoBBIX (opmax paboTsl (0OCYXIeHHs, 0OMEH
MHEHUH, «MO3TOBbIE IITYPMBI» U HHBIE), BBIIOJHATH CBOIO YacTh
paboTel M KOOPAMHUPOBATH CBOM JEHUCTBUSA C JPYTMMH YJE€HAMH
KOMaH/Ibl, OLICHUBAaTh KaueCTBO CBOETO BKJIaga B OOUIMI MPOIYKT IO
KpuTepUsiM, cHOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBUS.

3. YHuBepcaJibHbIE peryJsiTuBHbIE 1eiCTBHS

Camoopranmu3anusi | - COCTABJIATH IUIAH, aJITOPUTM PELICHHUS 3a0a4H,

- BbIOMpaTh CHOCOO peleHHs ¢ y4€TOM HMEIOUIUXCS PECypcoB U
cOOCTBEHHBIX BO3MOKHOCTEH,

- apryMEHTHpPOBATh U KOPPEKTHUPOBATH BApPUAHTHI PEIICHUN C Y4ETOM
HOBOM nH(bOpMaIuu.

CaMOKOHTPOJIb - BIAJCTh HABBIKAMHM TI03HABATEJIBHON pEQIIEKCHU KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUN U MBICIUTEIbHBIX MTPOIECCOB, UX PE3YJILTATOB,
BIIAJICTh CIOCOOAMU CaMOTPOBEPKH, CAaMOKOHTPOJIA IIporecca M
pe3ynbTaTa peuieHuss MaTeMaTUYeCKOU 3a1a4u;

- NPEIBHUIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh NPU PELICHUU
3a7a4l, BHOCHUTh KOPPEKTHUBBI B JIEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENLCTB,  JAaHHBIX, HAWAEHHBIX  OIIMOOK,  BBIABJIECHHBIX
TPYAHOCTEM;

- OLICHMBATh COOTBETCTBUE PE3ylbTaTa LEIH U YCIOBUSIM, OOBACHATH
IIPUYMHBI TOCTHXKEHUS UM HENOCTHKEHUS PE3YJIbTATOB AEATEIBHOCTH,
HAXOJWUTh OMIMOKY, TaBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY.

IIpeameTHbIX

1) cBOOOAHO OmEpPHPOBATh MOHATHAMH: PALHOHAIBHOE YHCIIO, OSCKOHEYHAs MepUOANYCCKast
IpoOb, MPOLEHTHI, UPPALMOHATIBLHOE YHCIO, MHOKECTBA PALMOHAIBHBIX U JIEHCTBUTEIBHBIX
qucel, MOAYJb JICHCTBUTENBHOTO YMCIA; MPUMEHATh JpOOM M MPOLEHTHI Ui pELICHHS
NPUKIAJHBIX 3aJad W3 Ppas3IUyYHBIX OTpaciedl 3HaHWM M peasbHOW KHU3HH;, MPHUMEHSTh
npuOIMKEHHBIE BBIYUCICHMS, TpaBUJa OKPYIJICHHS, MPHUKUAKY U OLEHKY pe3ysbTara
BBIUMCIIEHUH; CBOOOJHO ONEpPUPOBATH TMOHATHEM: CTENEHb C LEJbIM [OKa3aTeJeM,
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UCIOJB30BaTh MOAXOIANIYI0 (GOpPMY 3alUCH ACUCTBUTENBHBIX YHCEN Ui  PEIICHHS
NPAaKTUYECKUX 337ad W NPEICTABICHUS JAHHBIX; CBOOOIHO OINEPUPOBATH TOHSATHEM:
apu(METHYECKHI KOPEHb HATYPAIbHOM CTENEHH; CBOOOHO ONIEPUPOBATH MOHITUEM: CTEIICHD C
panMoHaNbHBIM  IOKa3aTeleM; CBOOOJHO OIEpUpOBaTh MOHATUSAMH: JOTapu(M ducIia,
JECATUYHBIE W HaTypalbHbIe JIorapu(Mbl; CBOOOJHO ONEPUPOBATH TOHATHSAMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAaHT€HC YHCIOBOTO apryMeHTa; OIEPHPOBATH MOHATHUSMH: ApKCHHYC,
APKKOCHHYC M apKTaHT€HC YMCIOBOTO apTyMEHTA.

2) cBOOOIHO ONEPHPOBATh MOHATUSIMU: TOXJIECTBO, YPAaBHEHHE, HEPABCHCTBO, PAaBHOCHUIIBHBIC
YpaBHEHHSI W YpPaBHEHHSA-CIICJCTBHS, PABHOCHIbHBIC HEPABEHCTBA; MPHUMEHSTH Ppa3IMYHbIC
METOJIbI PEIICHHS PAIlMOHAIBHBIX W JPOOHO-PAMOHAIBHBIX YPaBHEHHWH, MPUMEHSITH METO]I
WHTEPBAIOB Ul PEIICHUS HEPaBEHCTB; CBOOOTHO OTEPUPOBATH TMOHSTHSIMU: MHOTOWIEH OT
OJTHOW TTepeMEeHHOH, MHOTOWIEH C eNTBIMU KOA(QPHUIIMEHTaMH, KOPHU MHOTOUJIEHA, IIPUMEHSTh
JeTIeHe MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3dy m Teopemy Bumera mms
pemieHust 3amav;  CBOOOJHO OINEPHPOBATH TOHATHSIMH: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpulla, OMPEACTUTEIh MATPHUIBI 2 X2 W €ro TeOMETPUYECKUH CMBICH, HCIIOJIE30BaTh
CBOWCTBA ONpPEIETUTENS 2 X 2 /sl BBIYHUCIICHUSI €r0 3HAYCHUs], IPUMEHATh OTPEACTUTEIH IS
peleHusl CHUCTEMbl JIMHEWHBIX YpaBHEHUI, MOJEIMPOBATH peallbHbIE CUTYallUd C MTOMOIIBIO
CHCTEMBI JIMHEHHBIX ypaBHEHUH, MCCIENOBATh MOCTPOCHHBIE MOJIENN C MOMOIIBIO MATpPHI] U
ONIPENCIUTENEH, HWHTEPIPETUPOBATh TMOJYYEHHBIA PE3YyJIbTaT, MCIOJIb30BaTh CBOMCTBA
NeUCTBUM C KOpHSIMH s TNpeoOpa3oBaHMsl BBIPAXKEHHI; BBINOJIHATh IPeoOpa3oBaHUS
YHCIIOBBIX BBIPAKECHUHN, COIEPIKAIINX CTETICHW C PAlMOHAJIBHBIM TMOKA3aTelIeM; HCIIOJIb30BaTh
CBOMCTBa Jorapu@MoB [uis MpeoOpa3oBaHUs JIOTapU(PMUYECKUX BBIPAKEHUI; CBOOOIHO
OTIepUpPOBAThH MOHATUSAMU: UPPALMOHAIbHBIE, TOKAa3aTeNbHbIE U JIOTapU(PMHUUECKUE YpaBHEHMUS,
HaXOJUTh MX PEUICHHS C MOMOUIBI0 PAaBHOCHIIBHBIX MEPEXOJ0B WM OCYLIECTBIISISI MPOBEPKY
KOpHEH; MNpUMEHSTh OCHOBHBIE TpPUTOHOMETpHUEcKHe GOpMyabl s MpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAXKEHHI; CBOOOTHO OMEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE
ypaBHEHHE, TPUMEHATh HeoOXoaumble (GOpMYJbl s pEHIeHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YpaBHEHUH; MOJIENUPOBATH peallbHble CUTYyallUd Ha S3bIKE anreOphl,
COCTaBIISITh BBIPAKCHMS, YypaBHEHHS, HEpPABEHCTBA [0 YCIOBHUIO 3a/1ayH, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM allapara ajareopsbl.

3) cBOOOAHO OmEPUPOBATh MOHATHAMHU: (YHKIHSA, CIOCOOBI 3adaHus (DYHKIHMH, B3aHMHO
oOpaTtHble (GYHKIIMW, KOMMO3UIUSA (DYHKIMHA, rpaduk (QYHKIIHMH, BBITIOJHATH 3JIEMEHTApHBIC
npeoOpazoBaHusi rpadukKoB (QYHKIHMH; CBOOOJHO ONEPUPOBATH MOHATHSAMHU: 00JACTh
ompeeNieHuss ¥ MHOXXECTBO 3HAaueHMM  (yHKIUH, HyId (QYHKIUH, [IPOMEKYTKH
3HAKOMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBATH MOHATHUAMU: YETHBIE M HEYETHBIE (PYHKIIUU,
MepuouvecKre (PYHKIUHU, TPOMEKYTKA MOHOTOHHOCTU (PYHKIIMH, MAaKCUMYMBbI U MUHUMYMBI
byHKIMYM, HauOoJblllee W HaWMMEHbIIee 3HadeHHe (QYHKIHH Ha MPOMEXKYTKE; CBOOOIHO
OTIEpUPOBAThH MOHATUSAMHU: CTEIIeHHAs! (DYHKIIMSI C HATYPAIbHBIM U IIeJIbIM ITOKa3aTesaeM, rpadux
CTETIeHHON (PYHKIIMU C HATypaJIbHBIM M IENbIM MOKa3aTesneM, rpaduK KOpHS n-0il CTENEeHH Kak
GyHKIMM OOpaTHOM CTENeHW C HATypalbHBIM TMOKa3aTeNeM; OINEepUPOBaTh MOHATUSAMU:
TUHEHas, KBaJapaTuyHas U ApoOHO-IMHEHHas (YHKIUU, BBINOJIHATH 3JEMEHTApHOE
UCCIIEIOBAaHUE W TMOCTpOeHHEe UuX TpaduKoB; CBOOOJHO ONEPUPOBATH TMOHATHUSIMU:
nokasareibHas U jorapudmuyeckas (yHKIHUUA, UX CBONCTBAa M TpadUKH, UCHOIB30BATh HX
rpaduku s perieHus ypaBHEHU; CBOOOIHO ONEePUPOBATH MOHATHSAMU: TPUTOHOMETPHUUECKas
OKPY)KHOCTh, OTpeAeNieHHe TPUTOHOMETPUYECKUX  (QYHKIMIA  YUCIOBOTO  apryMeHTa;
UCMOJIb30BaTh Tpaduku (QYyHKIUN Ui UCCIEOBaHMUS TMPOIECCOB M 3aBUCHMOCTEH TpHU
pelieHny 3a7ad U3 JPYruxX y4eOHBbIX MPEIMETOB U pealbHOM >KU3HH, BBIpAXKaTh (opMyaamMu
3aBUCHMOCTH MEX]y BeJTMUYNHAMU;

4) cBOOOJHO OIEPUPOBATH TMOHATHIMHU: apu]MeTHdecKkass W TEeOMETpUYEecKas MpPOrpeccus,
0ecKOHEeuHO yOBIBaIOIIasi TeOMETpHUECKas MPOTPECcCHsl, TMHEWHBINH U 3KCIIOHEHIIUAIBHBINA POCT,
(bopMyna CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHNE O KOHCTAHTE; UCIOJIb30BaTh MPOrPECCHH
JUIS pelIeHHs pealbHBIX 3aJa4 MPHUKIAJHOTO XapakTepa; cBOOOJHO ONMEpPHpPOBATh MOHATHUIMU:




II0CJIEJ0BATEIBHOCTD, CLIOCOOBI 3aJaHUs MOCIIE10BATEIbHOCTEN, MOHOTOHHbBIE U OTPAHUYEHHbIE
II0CJIEOBATEIBLHOCTH, IOHUMATh OCHOBBI 3apOKJICHHSI MaTEMaTHUECKOI0 aHalu3a KaK aHajlu3a
0ECKOHEYHO MaJlbIX; CBOOOIHO OIEPUPOBATh MOHATHUSAMH: HEMpEpbIBHbIC (PYHKIHH, TOYKH
paspbiBa rpaduka (QYHKIUH, acUMNTOTHI rpaduka (QYHKIHH, CBOOOJHO OINEPUPOBATH
noHATHEM: (DYHKIHUS, HEMPEPhIBHAS Ha OTPE3KE, MPUMEHATh CBOMCTBA HEMPEPHIBHBIX (QYHKIIUI
JUI pellieHus 3ajay; CBOOOJHO ONEpUPOBATh MOHATUAMM: IE€pBas U BTOPAsl MPOU3BOJHBIE
¢byHKIMY, KacaTelbHas K Tpa@uKy GYHKIWHU; BEIYUCIATH TPOU3BOTHBIE CYMMBI, IIPOU3BEICHHS,
YaCTHOTO W KOMIIO3WIIMHM JBYX (YHKIUI, 3HATh MPOU3BOJHBIC SIIEMEHTAPHBIX (YHKIW;
MCIOJIH30BATh TEOMETPUUYECKHII U (PHU3UIECKUI CMBICI TIPOU3BOJHOM /ISl pEILICHHS 3a1a4.

5) cBOOOIHO oOmEpHpPOBaTh MOHSATHUSMH: MHOXECTBO, OICpAllMM HAJ MHOKECTBAMU,
HCI0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHbIN ammapar Uil ONUCaHMs peabHbIX MPOLIECCOB U
SIBIICHUH, TpU pEIIeHUU 3ajady W3 JPYTHX Yy4eOHBIX IpPEAMETOB; CBOOOJHO OIEpPUPOBAThH
MOHATUSMH: OIpeNeleHHe, TeopeMa, YypaBHEHHE-CIEACTBHE, CBONCTBO MAaTeMaTH4YECKOTO
00BEKTa, 10Ka3aTeIbCTBO, PABHOCWIbHBIE YPAaBHEHHS U HEPABEHCTBA.

6) cBOOOIHO ONEPUPOBATh MOHATUSME: HATYpaJbHOE H IEJI0C YHCIIO0, MHOXKECTBA HATYPAIbHBIX
Y IIeJIBIX YUCEJ, UCTIOB30BaTh Npu3Haku aenumocTH 1enbix uucen, HOJl u HOK natypanbHbIX
qycen JUIsl pelieHus 3a1a4, IPUMEHTh alropuT™M EBkiuaa; cBoOOTHO oneprupoBaTh MOHITHEM
oCTaTKa 10 MOJYJII0, 3alMChIBaTh HATYpaJbHbIE YMCIA B PAa3IMYHBIX MO3UIIMOHHBIX CHCTEMax
CUMCJICHHS; CBOOOJHO OINEpUpOBaTh MNOHATHUAMHU: KOMIUIEKCHOE YHCIO UM MHOXECTBO
KOMIUJIEKCHBIX ~ 4YMCEJ, [MpPEACTaBIsATh KOMIUIEKCHbIE 4YuCiIa B  airedpanyeckol u
TPUTOHOMETPHYECKON (hopme, BBINIOJIHATh apuU(PMETUUECKUE ONEpalluy ¢ HUMHU U U300paxarhb
Ha KOOPAMHATHOM IJIOCKOCTH.

7) cBOOOTHO OIIEpUPOBATH HNOHATHSIMH: UppalOHaJIbHbIE, IIOKa3aTeIbHbIE
U JIoTapu(MHUUECKHE HEPaBEHCTBA, HAXOIUTh HX PELIEHHs C MOMOIIBIO PABHOCHIIBHBIX
NEPEeX00B; OCYILECTBIIATE OTOOP KOpHEH NpU PELIEHUH TPUTOHOMETPUYECKOTO YPAaBHEHUS;
CBOOOJTHO ~ ONEpPUpPOBATH  MOHATHEM TPUIOHOMETPUYECKOE  HEPAaBEHCTBO, IPUMEHATh
HeoO0XxoauMble (GOPMYIbI AJsl PELIEHUs OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;
CBOOOJTHO ~ ONEpUpoBaTh  MOHATHUSMM:  CHCT€Ma U COBOKYNHOCTb  ypaBHEHUH
U HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIbHBIX, HPPALMOHANBHBIX, MOKa3aTeIbHbIX M JIOrapu(pMUUECKUX
YPaBHEHHH W HEPABEHCTB; peElIaTh palUOHAIBHBIE, WPPALMOHAIBHBIC, IIOKA3aTEIIbHBIC,
norapu(pMUUECKUe U TPUTOHOMETPUYECKNE YPAaBHEHUS U HEPABEHCTBA, COJAEpIKaIlue MOIYIH U
napaMeTphl; NPUMEHATh rpaduyeckue MeToAbl A PELICHHWs] YpPaBHEHHH U HEpaBEHCTB,
a TaKkKe 3aJad C IapamMeTpaMM; MOJEIHMPOBaTh peajbHbIE CUTYallMM Ha $3bIKE ainreophl,
COCTaBJIAATh BBIPAKCHHUSA, YPABHECHMs, HEPABCHCTBA M HX CUCTEMBI IO YCJIOBHMIO 3a/ayM,
HCCIIeI0BaTh OCTPOCHHBIE MOJIETIN C UCIOJIb30BaHUEM aliapara aireopbl, HHTEpIPETUPOBAThH
IIOJIy4YEHHBIN pe3yJIbTarT.

8) cTpouth rpagukud KOMIO3UIMH (YHKIUI C MOMOIIBI SJIEMEHTAPHOIO HCCICAOBAHHS H
CBOMCTB KOMIO3MLUM JBYX (QYHKLUMN; CTPOUTh TE€OMETpUUYECKHe 00pa3bl ypaBHEHMH U
HEpaBEHCTB Ha KOOPAMHATHON IIOCKOCTH; CBOOOJHO ONEpUPOBaTh MOHATUAMHU: TpapUKH
TPUTOHOMETPUUECKUX (PYHKIUH; MPUMEHATh (QYHKIHMM IJI MOAEIUPOBAHUS M UCCIIEIOBAHMS
pEaJIbHBIX MTPOLIECCOB.

9) wucrnonp30BaTh MPOM3BOAHYIO IS HCCIENOBaHMS (DYHKIMM HAa MOHOTOHHOCTb
U SKCTPEMYMBI; HAXOJUTh HauOoOJblllee M HaMMEHbIlee 3HaueHUs: (PyHKIMM HENpepbIBHOM Ha
OTpE3KE; UCIOJIB30BaTh TPOU3BOJHYIO JUISl HAX0XKACHHS HAWIyUIIEr0 PEIIEHUs B IPUKIIAIHBIX,
B TOM YHCJIE COLIMAIBHO-DKOHOMHMYECKHX, 3a7auax, s ONPENEIIEHUs CKOPOCTU U YCKOPEHUs
mporecca, 3aJaHHOro (opmynoi wim rpagukoM; CBOOOJHO OIEPUPOBATh MOHATUSIMMU:
nepBooOpa3Has, onpeneNEHHbIA HHTErpall, HaX0AUTh EPBOOOPA3HbIE JIEMEHTAPHBIX (YHKIIHIMA
U BBIYUCIIATH MHTErpai no ¢popmyne HetoTona—JIeiibHuIa; HAXOAUTH TUIOIAAM TUIOCKUX QUTYD
U O0bEMBI TN C TMOMOIIBIO HWHTErpajga; HMETh MPEACTaBICHHE O MaTeMaTHYeCKOM
MOJICIUPOBAaHUM HA TpHUMEpe CoCTaBieHus uddepeHNaIbHbBIX ypaBHEHUN; pelaTh
NPUKIAJHBIE 33/1a4M, B TOM YHCIIE COIMAIbHO-?KOHOMUYECKOTO M (U3MYECKOT0 Xapakrepa,
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CpeACTBaMHU MaTEMaTHYECKOTO aHaJH3a.

10) cBoOOIHO OmEpUpOBaTh OCHOBHBIMU IMOHSATHSAMH CTEPEOMETPUU NPU PELICHUM 3a/1a4 U
MPOBEJACHUU MaTEMaTHYECKUX PACCYXKICHUI; TPUMEHAITh aKCHOMBI CTEPEOMETPUH H CIICICTBUS
U3 HUX MPU PEIICHUH TEOMETPHUECKUX 33/1ad; KJIACCH(PHUIMPOBATH B3aUMHOE PACIIOJIOKEHUE
OpsSIMBIX B TIPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE; CBOOOIHO OMEPHUPOBATH MOHATHSMH, CBA3aHHBIMU C YIrilaMH B MPOCTPAHCTBE:
MEX]ly MPSMBIMH B TPOCTPAHCTBE, MEXKIY NMPSMOW M IIOCKOCTHIO; CBOOOHO ONEpUpPOBATH
MOHATUSAMH, CBS3aHHBIMH C MHOTOTPaHHHKaMH;, CBOOOJHO paclio3HaBaTh OCHOBHBIC BHJIBI
MHOTOTPaHHUKOB  (Tpu3Ma, THUpaMHuaa, NpsSMOYrOJbHBIA  Mapaienenunen,  Kyo);
KJIAaCCHU(UITMPOBATh MHOTOI'PAHHUKH, BBIOMpash OCHOBAaHWS IS Kiaccu(UKamuu, CBOOOIHO
OTIEPHPOBATH OHATHUSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAaHHHKOB IIJIOCKOCTHIO; BBITIOJHSTh
napajyielbHOe, I[EHTPAIbHOE W OPTOTOHAIBHOE TIPOEKTHPOBaHWUE (QUTYp Ha IUIOCKOCTD,
BBITIOJTHATE M300pakeHWst (GUryp Ha TUIOCKOCTH; CTPOUTHh CEYEHHS MHOTOTPAaHHUKOB
pa3IMYHBIMU METOJIAMH, BBHINOJHATH (BBIHOCHBIE) IJIOCKHME YEPTEKH W3 PUCYHKOB IMPOCTHIX
00BEMHBIX (UTYp: BHUA CBEpXy, COOKy, CHHU3Yy; BBIYHCIATH IUIOMIATN TTOBEPXHOCTEH
MHOTOTPaHHUKOB (IpuU3Ma, NHpaMuja), F€OMETPUYECKUX TeJl C MpUMEHEHHueM (opmyi;
CBOOOJTHO ~ OMEpHUpOBaTh TMOHATHSAMH: CHMMETPUS B  TIPOCTPAHCTBE, IIEHTP, OCh
U IJIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHMMETPHH (PUTYpBI; CBOOOIHO
OTIEPHPOBATH TIOHATHSMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM W KOOpJHMHATAM B MPOCTPAHCTBE;
BBITIOJTHATH JCUCTBUSL HAJl BEKTOpaMH; pElIaTh 3a7adll Ha JOKa3aTeIhCTBO MaTeMaTHYECKUX
OTHOIIEHWA W HAXOXJICHUE TCOMETPUYECKUX BEIMYUH, MPHUMEHSS H3BECTHBIE METOIBI TPHU
peleHNr MaTeMaTHIEeCKUX 3a/1a4 MOBBIIIEHHOTO M BBICOKOTO YPOBHS CIIOKHOCTH; TPUMEHSITh
MpoCTelIINe MpOoTrpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMbI MpH
pElIeHUH CTepEeOMETPHUYECKUX 3a/ady; H3BJIEKaTh, MPEOOpa3oBbIBATH M HHTEPIPETUPOBATH
MH(OPMALIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEJCTaBICHHYIO Ha YePTEeKaX
U PUCYHKaX; MPUMEHSTHh IOJyY€HHbIE 3HAHHS Ha MpPAaKTUKE: CPaBHUBATh M aHAJIM3UPOBATH
peayibHblEe CUTyallud, MPUMEHATh W3YYECHHbIE TMOHSATHS B MPOLECCE IMOWCKA pEIICHUs
MaTeMaTH4eCKu CPOPMYIMPOBAHHOM MpoOJIeMbl, MOJEIUPOBATh peajbHble CUTYalluU
Ha A3bIKE T€OMETPUH, UCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM I'€OMETPHUECKUX
MOHATHM W TeopeM, ammapara aireOpbl, peuiarb MOPaKTUYECKUE 3aJaud, CBS3aHHbBIE C
HaX0XJCHUEM T€OMETPUYECKUX BEIMYMH; HMETh MPEICTaBlIeHUs OO0 OCHOBHBIX JTamnax
pa3BUTHS FTEOMETPUU KaK COCTABHOI yacTH (yHIaMeHTa Pa3BUTHS TEXHOJOTHUH.

11) cBOOOMHO ONEpPUPOBATh MOHATHIMH, CBS3aHHBIMH C MHJIMHAPUYECKON, KOHHYCCKOH M
chepuyecKkoil MOBEPXHOCTSIMU, OOBICHATH CIOCOOBI TMOJMYYEHHsI; ONEPUPOBATh MOHITUIMH,
CBSI3aHHBIMHU C TeJaMH BpallleHUs: IUIUHIPOM, KOHYCOM, c(epoil W mapoM; paclo3HaBaTh
Tena BpalleHus (UWIMHIP, KOHYC, cdepa M IIap) U OOBACHATH CIOCOOBI TMOJTYYEHUS Tell
BpallleHUs]; KJIacCU(UIMPOBATh B3aUMHOE PACIOJIOXKEHUE Cepbl M TIOCKOCTU; BBIYUCISTH
BEJTMYMHBI 2JIEMEHTOB MHOTOTPAaHHUKOB U Tell BpallleHus, 00BEMBI U TJIOMIAN MOBEPXHOCTEH
MHOTOTPAaHHUKOB U TEJ BpAIICHUSI, TEOMETPHUUECKUX Tell ¢ MPUMEHEHHEeM (POpMyI; CBOOOIHO
OTIEpUPOBAThH MOHATHSIMH, CBA3aHHBIMU C KOMOMHALIMSMH Tell BPAIIEHUs ¥ MHOTOTPAHHHUKOB:
MHOTOTPaHHUK, BIUCaHHBIH B chepy U ONHUCaHHBI OKOIO cdepbl, cdepa, BIUCAHHAS B
MHOTOTPAaHHUK WJIM TEJO BpPAIICHHUS;, BBIYUCIATH COOTHOILIEHHUS MEXKIY IUIOMIAJSIMHU
MOBEpPXHOCTEH U 00bEMaMU TMOAOOHBIX TelN; M300pakaTh HM3ydaemble (DUTYPBI, BBIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUEHHUs TeJl BpAIlCHUS; W3BJIEKAaTh, WHTEPIIPETHPOBATh U MPEOOPa30BHIBATH
MH(OPMALIHIO O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEJCTaBICHHYIO Ha YepTexax
U PUCYHKaX; CBOOOIHO OMEPHPOBATHh MOHATHEM BEKTOP B MPOCTPAHCTBE; BBIMOIHATH ONEpAIH
HaJ BEKTOpaMH; 3a7aBaTh IJIOCKOCTh YPaBHEHHEM B JCKApTOBOM CHCTEME KOOPJIUHAT; peliaTh
reOMEeTPHYECKHE 3a/1a4¥ Ha BBIYUCIICHUE YTIIOB MEXKIY MPSIMBIMU U TUIOCKOCTSIMU, BBEIYHUCIICHHE
paccTOosIHMK OT TOYKHM A0 IUIOCKOCTH, B 1IE€JIOM, Ha NMPHUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTOoJa TpH PEIIEeHUH; CBOOOJHO ONEPHPOBATH MOHATUSAMH, CBS3aHHBIMU C JBM)KEHHEM B
MIPOCTPAHCTBE, 3HATH CBOWCTBA JABM)KCHUH; BBITIOIHATh M300paK€HUSI MHOTOTPAHHUKOM U Tell
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BpAIlleHMsI U MapaJlJIEIbHOM NEPEHOCE, LIEHTPAIIbHON CUMMETPUH, 3€pKaIbHON CHUMMETPUH,
IIpU TIOBOPOTE BOKPYT MPSAMOH, mpeoOpa3oBaHus Mo00MUs; CTPOUTH CEYEHUSI MHOTOTPAHHUKOB
U TeJ BPAIlEHMsI: CEUEHUS IINHPa (apauleIbHO U NEPIEHIUKYISPHO OCH), CEYEHUS KOHYCa
(mapanyienbHOE€ OCHOBAHHMIO M IPOXOJSIEE UYepe3 BEPIIMHY), CEUEHHUs IIapa; HCIOJIb30BaTh
METO/Ibl TIOCTPOEHUSI CEUYEHUN: METOJ CJIEIO0B, METOJ BHYTPEHHErO0 NPOEKTUPOBAHUS, METO]
IIEpeHoca CEeKyIleld IUIOCKOCTH; JOKa3blBaTb TI'€OMETPUYECKUE YTBEPKACHHUSA; HPUMEHSThH
reoMeTpuueckue (akTbl IS PEHICHUS CTEPEOMETPHUYECKMX 3a4ad, MPearoararolnx
HECKOJIPKO IIIaroB PELICHHs], €CIA YCIOBHS NMPUMEHEHUS 3aJaHbl B SIBHOW M HESBHOU (opme;
pemath 3ajauyd  Ha JI0Ka3aTEeJbCTBO MATEMAaTUYECKUX OTHOLIEHMM M HaX0XACHHE
F€OMETPUYECKUX  BEJIMYMH; [PUMEHSATh  IPOrpaMMHBIE  CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHMKAI[UOHHbIE CHCTEMBbl MPH PEIIEHUU CTEPEOMETPUUECKUX 3a/]ady; HPHUMEHSThH
MOJIyY€HHBbIE 3HAHUS Ha MPAKTHUKE: CpaBHMBATh, AHAJIU3UPOBATH M OLIEHUWBATH pEaJIbHbIE
CUTYallMH, IPUMEHATh U3yUCHHbIE MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTHYeCKU CPOPMYIUPOBAHHON MPOOIEMBI, MOJAECITUPOBATH PEAIbHBIE CUTYallUH Ha SI3bIKE
TrE€OMETPHH, UCCIIE0BAaTh TOCTPOCHHbBIE MOJIETN C UCIOJIb30BaHUEM I€OMETPUUECKUX MOHATUN
U TeopeM, ammapara aiareOpbl, pemiarb NPaKTUYECKHE 3a/1adM, CBSI3aHHBIE C HAXO0XJIECHHUEM
reOMETPUYECKUX BEIMYMH; UMETh MPEJCTABIECHUS 00 OCHOBHBIX ATalax pa3BUTHUS T€OMETPHUH
KaK COCTaBHOM yacTH QyH/IaMeHTa Pa3BUTHUS TEXHOJOTUH.

12) cBoOoaHO omepupoBaTh MOHATHUsAMH: Tpad, MIOCKUE Tpad, CBs3HBIA Tpad, MyTh
B rpade, uemnp, LMKI, IEPEBO, CTENEHb BEPLIMHBI, JEPEBO CIy4allHOTO 3KCIEPUMEHTA;
CBOOOJHO ONEPUPOBATH MOHATUSMU: CIy4alHBIM SKCIIEPUMEHT (OIBIT), CIydyailHOE COOBITHE,
AJIEMEHTapHOE CIy4yailHOe COOBITHE (3JEMEHTApHBIM HCXOJ) CIy4allHOTO OIbITa, HAaXOIUTh
BEPOATHOCTH COOBITMM B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMU;
HaxoJUTh HW (QOPMYIUPOBATH COOBITHS: TepeceueHrne, OOBEIUHEHHUE [AaHHBIX COOBITHIA,
cOOBITHE, IPOTUBOIOJIOKHOE JaHHOMY, HMCIIOJIb30BaTh JUAarpaMMbl Oijepa, KOOPAMHATHYIO
OpsSMyI0 Ul pELIeHMs] 3ajad, MO0Jb30BaTbcsd (OPMYNION CIOXKEHUS BEpPOSITHOCTEH Ui
BEPOATHOCTEH JBYX M TpeX Ciy4ailHbIX COOBITHI; ONIEpPUpPOBATh MOHATUSAMH: YCIOBHAs
BEPOATHOCTb, YMHOJKEHHE BEPOSITHOCTEH, HE3aBUCUMBIE COOBITHSA, JE€PEBO CIIy4alHOTrO
9KCIIEPUMEHTA, HaXOJAUTh BEPOSITHOCTU COOBITUH C MOMOLIbIO IPaBUJIA YMHOXKEHUS, JEpeBa
CIIy4ailHOTO OIbITa, HCHOJb30BaTh (POpMyay IMOJIHOM BeposiTHOcTH, (opmyny baiieca mnpu
pelIeHNH 3a/ad, ONPEeAEATh HE3aBMCUMOCTh COOBITHMH 1O (opMylne M IO OpraHu3aluu
CIIyYallHOrO 3KCIIEPUMEHTa; IPUMEHSITh HU3yYCHHble KOMOMHATOpHblE (OpPMYNbl  UIs
NEPEUYMCIICHUs 2JIEMEHTOB MHOXKECTB, JIEMEHTAPHBIX COOBITHH CIy4allHOTO OIbITA, PELICHUS
3aja4d 10 TEOPUH BEPOSITHOCTEH; CBOOOJHO ONEPUPOBATH MOHATUSAMH: OMHAPHBIN CITydaiHbIH
OMBIT (UCHBITAHKE), YCIIEX U HeyJaua, HE3aBUCUMBbIE UCIIBITAHUSA, CEpUsl UCIIBITAHUH, HAXOAUTh
BEPOATHOCTH COOBITHI: B CEpUU HUCHBITAHUHA JO TEPBOrO YCIEeXa, B CEpUU HUCIBITAaHUN
bepHyniau, B oOmbITe, CBSI3aHHOM CO CIy4allHbIM BBIOOPOM H3 KOHEUHOM COBOKYIIHOCTH;
cBOOOJIHO ONEpUPOBaTH MOHATUSAMU: CllydailHas BeJIMYMHA, paclpelieieHue BEpOsSTHOCTEH,
JMarpamma pacrpeeneHusi, OnHapHas ciydaiiHas BeJIMYHHA, TeOMETpUYecKoe, OMHOMUAIBHOE
pacnpeeneHue.

13) omepupoBaTh MOHATHUSMH: COBMECTHOE pACIPEICICHUE [BYX CIIy4aillHBIX BEJIUYHUH,
UCIOJb30BaTh TAaOJNMIy COBMECTHOTO pacHpesieleHusi JBYX CIy4YalHbIX BeNWYMH JUIs
BBIZICJICHUS PACIPENEICHHs KaKJIOM BEJIMYMHBI, ONPEIEICHUS HE3aBUCHUMOCTH CIIydailHBIX
BEJIMYUH; CBOOOJHO ONEpUPOBATh MOHATHEM MAaTEMaTHYECKOrO OXKHJIAHUS CIyd4ailHOM
BEJIMYUHBI (pacnpeeseHns), IPUMEHITh CBOMCTBa MaTEMAaTUYECKOTO OXKUAAHUS IIPU PEeLICHUN
3ajja4, BBIUMCIATH MaTEeMaTHYECKOE€ OXHJaHHMEe OWHOMHUAIBHOTO M TE€OMETPUYECKOTO
pacripeiesieHuil; cBOOOJHO ONEpUpOBaTh MOHATUSMM: JUCHEPCHs], CTaHAAPTHOE OTKIOHEHUE
CIIy4allHOM  BEJIMYMHBI, IPUMEHATH  CBOMCTBA  JUCIEPCUU  CIy4alHOW  BEJIMYMHBI
(pacmpesenenusl) Mpu pelIeHUH 3a/1a4, BBIYMCIATH JAUCHEPCHIO M CTaHJApTHOE OTKJIOHEHHE
Tr€OMETPUYECKOr0 M OMHOMHAIBHOTO  paclpelesieHUi;  BBIYUCIATH  BBIOOPOYHBIE
XapakTepUCTUKU IO JaHHON BBIOOpKE W OIIEHUBATh XapaKTEPUCTHUKH TIEHEpaIbHOM
COBOKYITHOCTH JJAHHBIX IO BEIOOPOYHBIM XapakTepucTuKaM. OIleHHBaTh BEPOSITHOCTU COOBITUI
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)41 IIPOBEPATH HpOCTeﬁMHe CTAaTUCTUYCCKUC THUIIOTE3bI, MOJIb3YyACh HN3Y4YCHHBIMHA
pacnpeieeHUsIMH.

1.4. Kosiu4yecTBO 4aCOB HA OCBOCHME NIPOrPaMMBbI Y4e0OHOI0 IpeaMeTra:
MaKCHUMaJIbHOM yueOHOU Harpy3ku odyyaromerocs 324 yaca, B TOM YUCJI€:

JJIs1 OYHOM (POPMBI 00yYeHUS:
00s13aTeNIbHON ayUTOPHON yueOHOM Harpy3ku odyuaromierocs 318 yacos,

KOHCYJIbTalluu 6 4acos.
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2. CTPYKTYPA U COAEP KAHUE YUYEBHOI'O ITIPEJMETA

«MATEMATHUKA»

2.1 O0bem yueOHOro npeaMeTa M BUIbl y4eOHOIi padoThl

JJIs1 OYHOH (pOpMBI 00yYeHUs

Bua yyeOHoM padoThI Oovem
Yacos
MakcuMasbHasi yueOHasi HAarpy3ka (Bcero) 324
O0si3aTesibHasi ayAUTOPHAA y4eOHasi HATPy3Ka 00y4arouierocs 318
(Bcero) B TOM 4uCIIE:
OCHOBHOE CO/IepsKaHHNe
PAKTUYECKUE 3aHSATHUS 98
KOHTPOJIbHBIE pabOThI 4
npo¢eccHOHAIBLHO-OPHEHTHPOBAHHOE COEPKAHNE
TEOPETHYECKOE 00yUeHUE 20
MPAKTUYECKUE 3aHATHUS 10
KoncyabTranus 6

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

U1t OYHOU (POPMBI 00yIEHUS

HaumenoBanue Conep:xkanue y4eO0HOro MaTepraJia NpaKTHYeCKHe 3AHSITHSA, Oo0bem
pa3aesioB U TeM caMOCTOsITe/IbHAs PadoTa 00yyaloummXxcst 4acoB
1 2 3
1 cemecTp 94/42
Paznen 1. Yncna u Berunciaenus. MHoxkecTBa.
Tema 1 Conep:xxanne yued0HOr0 MaTepuaia 8/2
Pa3Burue 1 | 1.Lensie u paumonaibHbie uncia. JelictBurensabie uncia. [IpubnmxeHHbie Beranucienns. [[pubinmkeHHoe 3HaueHne
MOHATHA 0 YHCIe BEJTMYMHBI U TIOTPEIIHOCTH MPHOIMKEHIH. 2
2 | 2.KomrutekcHbie ynciia. ApupMeTHIECKHE ISHCTBHS HaJl KOMITJICKCHBIMH YHCITAMH. 2
3 | 3.KommtekcHbie yncia. Tpuronomerpuueckas GopmMa 3amicy 4ncia 2
4 | 4.11pakTuyeckasi padora Ne 1 «lloHATHE MHOXKECTB THICE» 2
5 | 5.BxonHoil KOHTPOJIb 2
Pa3znen 2. DyHkuum u rpagpukn
Tema 2 Copep:xanune y4eGHOro MaTepuaia 8/4
DyHKIMH, HX 6 | 1.®yakuuu. CriocoOsl 3aaanus GyHkiun. ['padukn pynkimn. CrolicTBa QyHKINU. 2
CBOMCTBA U 7 | 2.06patHbie pyHknnu. O6macTh onpeneneHus 1 o0IacTb 3HaUeHu odpaTHol Gyrkmu. ['paduk odbpaTtHon 2
rpadgukm. dysaxmn. CroxHast GyHKIHS (KOMITO3HITHS)
8 | 3.Ilpaktnueckas padora Ne 2 «Dynkiuu. CBoiicTBa QYHKITHI 2
9 | 4.IlpeobpazoBanme rpaduxoB dhyHKIHI. Buasl mpeodpa3zoBaHmid. 2
10 | 5.1IpakTnyeckas padora Ne 3 «lIpeobpazoBanus rpapukoB GyHKITHID 2
11 | IlpodeccuoHATHHO-OPUEHTHPOBAHHOE COJEPKAHIE 2
6. Onucanre MPON3BOICTBEHHBIX MTPOIIECCOB C TTOMOIIBI0 TPahUKOB (HyHKIIHN
Paznen 3. OcHOBBI TPUTOHOMETPHH
Tema 3 Conep:xanne yued0HOT0 MaTepuaia 10/6
Tpuronomerpuye | 12 | 1.Pagnannas mMepa yria. BpamarensHoe nskenne. TpuronoMerprudeckas OKpy>KHOCTb 2
ckue BpIpaxkeHus | 13 | 2.CuHyc, KOCHHYC, TAHT€HC M KOTaHTeHC yrcia. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA, 2
14 | 3.lIpakTnyeckas padora Ne 4 «Tpuronomerpudeckue QyHKIMH YUCIOBOIO apIyYMEHTa» 2
15 | 4.®opmyiel npuBeaeHus. CuHyc, KOCHHYC U TAHT€HC CyMMBI M pa3HOCTH ABYX yrioB. CHHYC U KOCHHYC JBOWHOIO 2
yria. @opMyITpl TOJIOBUHHOTO YTIIA.
16 | 5.IlpeoOpa3oBanust CyMMBI TPUTOHOMETPUYECKUX (DYHKLIMH B IPOM3BEICHNUE U ITPOU3BENIEHNUS B CyMMYy. Bripaxenue 2
TPUTOHOMETPHUYECKUX (PYHKIMIA Yepe3 TAHTeHC OJIOBHHHOIO apryMeHTa.
17 | 6.llpakTnyeckas padora Ne 5 «OcHOBHBIE (POPMYIIBI TPUTOHOMETPUU 2
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18 | 7.IlpeoOpa3oBaHusi IPOCTEHIINX TPUTOHOMETPUYECKUX BhIpKEHHH. 2
19 | 8.llpakTnyeckas padora Ne 6 «[IpeoOpazoBanusi POCTEUIIMX TPUTOHOMETPHYECKUX BBIPAYKEHUN 2
Tema 4 Conep:xkanne yuedOHOr0 MaTepuaia 6/2
Tpuronomerpuye | 20 | 9. Tpuronomerpuyeckue GyHKIMHU, HX CBOHCTBA U rpaduKu 2
ckue pynkuuu. | 21 | 10.ITpaktuueckas padora Ne 7 « TpuroHomerpuueckue GpyHKIUIY. 2
22 | 11.06patHble TpUTrOHOMETpHUECcKHe QDYHKIMU. APKCHHYC, apKKOCHHYC, apKTAHTEHC YHCIIA. 2
23 | IlpodpeccuoHATHHO-OPHEHTHPOBAHHOE COJIEPKAHHUE 2
12.Vicnionp30BaHUE CBOWCTB TPUTOHOMETPHUECKHX (QYHKIMH B MPOGECCHOHAIBHBIX 3aJla4ax.
Tema 5 Conep:xkanue yueOHOro MaTepuaia 10/6
Tpuronomerpuye | 24 | 13.IIpocreiinne TPUrOHOMETPHIECKME YPABHEHHMSL. 2
CKMe ypaBHeHUs | 25 | 14.Meronpl penieHus] TPUTOHOMETPUIECKHX YPaBHEHHH. 2
U HepaBeHCTBA. | 26 | 15.Pemenue TpHrOHOMETPUYECKUX YPABHEHUM. 2
27 | 16.MpakTuyeckas padora Ne§ «[Ipocreiinie TPUTOHOMETPHYECKIE YPABHEHUS 2
28 | 17.1lpocreiimye TPUTOHOMETPUYECKIE HEPABEHCTBA. 2
29 | 18.IMpakTuueckas padora Ne9 «[Ipocreiinie TPUTOHOMETPHYECKIE HEPABESHCTBAY 2
30 | 19.JIpakTnyeckasi padora Nel() «CrcTeMbl TPUTOHOMETPUISCKUX YPaBHEHHUIN 2
31 | 20.Pemenne TpUTOHOMETPHUIECKIX YPaBHEHUH M HEPABEHCTB, B TOM YHCJIE C MCITOJIb30BAHUEM CBOMCTB (DYHKITHIA. 2
Pa3zaen 4. Ctepeomerpusi
Tema 6 Conep:xkanue yueOHOro MaTepuaia 6/2
Beenenue B 32 | TIpodeccHOHATBLHO-OPHEHTHPOBAHHOE COAePKAHME 2
CTEepeoMeTPHIO. 1.Bupgp! mockux ¢uryp u ux miomas. IIpakTuko-opueHTHPOBaHHBIE 331a4H B Kypce T€OMETPUH Ha INIOCKOCTH.
33 | IpodeccnoOHAIBLHO-OPHEHTHPOBAHHOE COAeP:KaAHUE 2
2.OCHOBHBIE IPOCTPAHCTBEHHBIE (YUTYPHI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasap. [Tapanenenuie]. 2
35 | 4. IlpakTuueckasi padora Ne 11 «Cevenus. 3a1aun Ha IOCTPOCHHUE CCUCHUI. 2
Tema 7 Coaep:xkanne y4e0HOro MaTepuaia 12/8
Ipsimblie 1 36 | 5.ITapamienbHOCTh MPSIMBIX M MIIOCKOCTEH. 2
ILIOCKOCTH B 37 | 6. [IpakTHyeckas padora Ne 12«JlapamienbHOCTh NPSIMBIX U MIIOCKOCTEN. 2
npocrpancrBe. | 38 | 7. [lepreHMKyIMPHOCTE MPAMBIX U ILIIOCKOCTEH. 2
39 | 8. IlepneHauKyyIslp M HAKJIOHHASA. YTOJI MEXAY NPSIMOM U INIOCKOCTHIO. 2
40 | 9. Teopema o Tpex mepHeHUKYJIIspax. 2
41 | 10.lIpakTyeckas padora Ne 13 «Teopema 0 Tpex nepHeHAUKYIAPAXY. 2
42 | 11. IByrpannsiii yroiu. [lepneHIUKYISIPHOCTD IBYX MIOCKOCTEH. 2
43 | 12. IlpakTuyeckasi padora Ne 14 «llepneHuKyISIpHOCTb B IPOCTPAHCTBEY. 2
44 | 13. I'eomerpuueckue npeoOpa3oBaHus NPOCTPAHCTBA. 2
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| 45 | 14. IpakTuueckas padora Ne 15 «[IpsiMble 1 IIIOCKOCTH B POCTPAHCTBEY 2
Paznea S. BekTopsl B IPOCTPaHCTBE
Tema 8 Conep:xkanne yuedOHOr0 MaTepuaia 10/6
KoopauHatel u 46 | 1.ITonsTre BeKTOpa Ha IJIOCKOCTH U B IPOCTpaHCTBE. Bubl BekTopoB. [lelicTBus ¢ BekTopamu. Orniepaliuy Hajl 2
BEKTOPBEI. BCKTOpaMHU.
47 | 2.Pemenune NpakTHYECKHX 3a/]1a4. 2
48 | 3. IpakTnyeckas padora Ne 16 «BeKTOpbI B MPOCTPAHCTBEY 2
49 | 4. Meroj koopauHat B ipocTpaHcTBe. [IpsiMOyronpHas cucTeMa KOOpAMHAT B TPOCTPAHCTBE. 2
50 | 5. Meron koopauHaT B pocTpancTBe. KoopauHaTe! BekTopa. CBs3b MEXly KOOpPIMHATAMH BEKTOpa 1 2
KOOpJIMHATaMH TOYEK.
51 | 6.Pemenue 3agau. KoopimHATHI M BEKTOPHI 2
52 | 7. llpakTuyeckas padora Ne 17 «Meros KOOPJIMHAT B TIPOCTPAHCTBEY 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHUE 2
8.IlpakTuyeckas padora Ne 18 «KoopnuHatHas miockocTh. BeanciieHne paccTOSTHAN | TUTOMIA/IEH Ha TIOCKOCTH.
KonnuecTBeHHbBIE pacyeThl».
Pa3znen 6. Kopun, cTeneHu u jorapu@mesi.

Tema 9 Conep:xanne y4e0HOr0 MaTepuaia 12/4
Kopuu u 54 | 1.Kopuau u crenenn. KopHu HaTypalbHOM CTENIEHH M3 YKCIIa U UX CBOHCTBA. 2
CTeleHH. 55 | 2. KopeHns N-o¥i CTENEHN U ero CBOWCTBA 2

56 | 3. CreneHu ¢ pannoOHAIBHBIMU [TOKA3aTESIMHU, UX CBOKWCTBA. CTENEHH ¢ AeHCTBUTENBHBIMU ITOKAa3aTESIMHU, UX 2
CBOWCTBA.
57 | 4.Cremnenu ¢ pallMOHATBHBIMHA TTOKA3aTEIIMHU, UX cBolicTBA. CTEEeHH ¢ NeHCTBUTEIHLHBIMH TOKA3aTEISIMH, HX 2
CBOWCTBA.
58 | 5. MpparmoHaabHbIC YpaBHEHHS 1 HEPABEHCTBA 2
59 | 6.ITpakTnyeckas pa6ora Ne 19 «VppanuoHaisHble ypaBHEHUS U HEPABEHCTBAY 2
60 | 7. Crenennas ynkius [IpeoOpa3oBaHus pallMOHATBHBIX, HPPAIIMOHATBHBIX, CTCTICHHBIX BBIPAXKCHUH. 2
61 | 8.ITpakTnyeckas pa6ora Ne 20 «KopHu U creneHm» 2
Tema 10 Cojaep:xanue yueOHOro MaTepuaia 12/2
Hoxka3zareabnas | 62 | 9. ITokasarenbHas GyHKIHU. 2
bynkuus. 63 | 10. IToka3aTenbHbIC ypaBHEHUSI. 2
64 | 11. IToka3zaTenbHbIC HEPABEHCTRA. 2
65 | 12. IlokasatenbHBIe HEPABEHCTBA U YPaBHEHHUSI. 2
66 | 13.Cucrembl oKa3aTeNbHBIX YPaBHEHHUH. 2
67 | 14.IlpakTuyeckas padora Ne 21 «IlokasarenpHble ypaBHEHUS 1 HEPABEHCTBA» 2
68 | 15.KontponpHas pabora «Mtoru 1 cemectpa» 2
2 cemecTp 126/56
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Tema 11 Conep:xanune y4eGHOro MaTepuaia 16/4
Jlorapugmpol. 69 | 17.Jlorapudm. [IpaBuna aeiictBuii ¢ norapudmamu. Ilepexox K HOBOMY OCHOBaHHUIO. 2
70 | 18. JleiicTBus ¢ norapudmMamu. 2
71 | 19. Jlorapudmuueckas GyHKIHSL. 2
72 | 20. ITpaktnyeckas padora Ne 22 «lIpeoOpazoBaHus moKa3aTeNbHbIX M JOrapiu(QMUUIECKIX BBIPAKSHUN) 2
73 | 21. Jlorapudmuueckne ypaBHEHHS 2
74 | 22. Jlorapudpmuueckue HepaBeHCTBa 2
75 | 23. Jlorapudpmuueckre ypaBHEHHS U HEPaBEHCTBA 2
76 | 24.Cucremsbl Jiorapu()MHUUECKHX YpaBHEHHN 2
77 | 25.11pakTuueckas padora Ne 23 «Jlorapudmudeckne ypaBHEHHsI 1 HEPABEHCTBA 2
78 | lIpodeccnoHATBLHO-OPMEHTHPOBAHHOE COIeP:KaAHUE 2
26.ITpumenenne norapudma. JlorapudmMudeckas criupaib B ipupojie. Ee Maremarndeckue cBoiicTBa
Pa3nesn 7. MHOrorpaHHUKH U KPYTJible TeJa.
Conep:xkaHue y4eOHOr0 MaTepuaJa 10/6
79 1. Ilouarue mHOTOrpanHuKa. Ero 3eMeHTsI: BepmuHEbl, pedpa, rpann. uaronans. Ceuenne. Beimykisie u 2
HEBBIIYKJIbl€ MHOTOI'PaHHUKH.
80 | 2.Ilpmusma. [Tapamrenenumen 2
Tema 12 81 | 3. IMupamuga. Bumasl nmupamu/. 2
Mmuororpannuk | 82 | 4. IlpakTudeckas padora Ne 24 «I1nomaas NOBEPXHOCTH MHOIOTPAHHHKOBY 2
" 83 | 5.Cummerpus B npocrpancTBe. CUMMETpHs B KyOe, mapaieienuieae, npu3Me, IupaMue. 2
84 | IIpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COMEPKAHME 2
6.IIpumepnl cuMMeTpHii B mpodeccHH.
85 | 7. IIpakTuyeckasi padora Ne 25 «[IpaBuibHbIC MHOTOTPAHHHKI. 2
86 | 8. IIpakTuyeckasi padora Ne 26 « MHOrorpaHHHKI 2
Tema 13 Conep:kaHue y4eGHOro MaTepuasia 8/2
TeJia BpaleHus 87 | 9.llnmmHap, mUIMHAPHYECKasi TOBEPXHOCTD. [1omans moBepXHOCTH IMIIMHpPA. 2
88 10. KoHyc, kKoHMY€ecKasi OBEpXHOCTh. I1noma s NoBepXHOCTH KOHYCA. 2
89 | 11.Yceuennsiii konyc. CeueHre yCeUeHHOro KOHyca 2
90 12. Hap u cdepa, ux ceuenus. BzanmHoe pacnonoxkenre cepsl U TUIOCKOCTH, KacaTelbHasl IIIOCKOCTH K cdepe. 2
91 | 13. IpakTnyeckas padora Ne 27 «Kpyrible Tena» 2
Tema 14 Conep:xaHue y4eGHOro MaTepuajia 8/10
O0BbeMBbI Tell 92 | 14. [lonstue o6véma. OcHOBHBIE CBOMCTBA 00bEMOB Tell.OOBEM MPSIMOYTOIBFHOTO MapalIeenuIea, IPU3MBbI, 2
LHMJIMHADA.
93 | 15. MpakTyeckas padora Ne 28 «O0bEM IPpsIMOYTOJIFHOTO TTApaLISISITUIIEAA, IIPU3MBI, IMIIMHPA» 2
94 | 16. O0beM nupaMuJIbl U KOHYCA. 2
95 | 17. Pewenue 3ama4 o teme «O0BbEM MUpaMubl U KOHYCa 2
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96 | 18. IIpakTuueckas padora Ne 29 «O6bEM nUpaMuabl U KOHYCa» 2
97 | 19. IpakTuueckas padora Ne 30 «O6pEM mapa u miomags chepb» 2
98 | 20. [lomo6ue Ten. OTHOIICHUE TUIONAACH TOBEPXHOCTEH M 00BEMOB MOO0OHBIX TEI 2
99 | 21. IpakTuueckas padora Ne 31 «M3MepeHus B reOMETPUN 2
100 | IMpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
22. IlpakTHyeckasi padora Ne 32 «lcrons30BaHre KOMOWHAIIMI MHOTOIPAHHUKOB M TEJI BPAIICHHUS B IPAKTHUKO-
OPHEHTHPOBAaHHBIX 3a]adax».
Pa3znen 8. Hauasia MmaTeMaTH4yecKoOro aHajmn3a
Tema 15 Cojnep:xkanue yueOHOr0 MaTepuajia 4/2
Mpexaen 101 | 1. Ipenen mocnenoBaTeNbHOCTH. 2
102 | 2. IIpenen hyHKIIMH, OCHOBHBIC CBOMCTBA U NMPABWJIA BEIYUCIICHUS. 2
103 | 3.IIpakTuyeckasi padora Ne 33 «[lIpenenb» 2
Tema 16 Copaep:xanne yueOHOT0 MaTepuaia 12/10
IMpousBoanas 104 | 4.TlonsiTue MPOU3BOJHOMN (DYHKITUH, €€ TEOMETPUIECKUH 1 (DU3UIECKHUIA CMBICIL. 2
105 | 5. TIpasuna quddepennmpoans. Tabmuna npon3BoaHbIX. JuddepeHnnpoBanne CI0KHBIX QYHKITHA. 2
106 | 6. IpakTu4yeckas padora Ne 34«/luddepeHiupoBaHne BRIPAKECHUI 2
107 | 7.'eomeTpuyuecKuii M GU3NUECKUIN CMBICI ITPOU3BOTHOMN 2
108 | IlpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJIePsKAHNE 2
8.IIpakTuyeckasi padora Ne 35 «Duznueckuii CMbIC POU3BOIHON B IPOGhECCHOHANIBHBIX 3a1adax».
109 | 9. MccnenoBaHue 3J1eMEHTAPHBIX (DYHKIIMHA HA MOHOTOHHOCTh U TOYKH 9KCTPEMyMa. 2
110 | 10. MccaenoBanue diieMeHTapHBIX (DYHKIWI Ha HAaNOOJIbIIIee U HAaNMEHbIIlee 3HAYEHHE C MIOMOIIBI0 TIPOU3BOTHON 2
111 | 11. IMpakTuyeckasi padora Ne 36 «Haubonbliee 1 HaUMEHbIIIee 3HaYeHUE QYHKIIMH HA OTPE3KE» 2
112 | 12. IlpuMeHeHrE IPOU3BOTHON K HCCIEN0BaHUIO (PYHKITHI 1 TocTpoeHuo rpadukoB. [Ipon3BomHbie 00paTHON 1 2
KOMIO3HUIAH (DYHKITHH.
113 | 13. IlpakTHyeckas padora Ne 37 «lIpuMeHeHre TPON3BOIHON K HCCIIEOBAHHIO (PYHKITHIT M TOCTPOSHUIO 2
rpaduKoB»
114 | IIpodeccuoHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHHNE 2
14. TMpaktuueckas padora Ne 38 «HaxoxmeHne ONTHUMAIFHOIO peE3ylbTaTa C MOMOIIBI0 TPOM3BOMHONW B
MIPAKTUYECKUX 3a4adaxy.
Conep:xaHue y4eGHOr0 MaTepuajia 10/8
115 | 1.IlepBooOpa3Has. HeompeneneHHbIN HHTErpall. 2
Tema 17 116 | 2. CiocoObl HaXOXK/ISHHsI HEOIIPENEIeHHOT0 HHTErpasa 2
HNurterpan u ero | 117 3. lIpakTnueckas padora Ne 39 «CriocoObl HaXOXK/ISHHs HEOTPENISIIEHHOT 0 HHTErpaiay 2
npuMeHeHune 118 | 4. Onpenenennslii unTerpai. ®opmyna Herorona-Jleiibuuna. 2
119 | 5. BeluncneHHs ONPENENeHHOro HHTErpana. 2
120 | 6.J1pakTuyeckasi padora Ne 40 «BrruncieHus onpeaeaeHHOr0 HHTErpaiay 2
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121 | 7.I'eomerpuyeckuii cMbICT onpeaeneHHoro uurerpaia. ®opmymna Hetotona - Jleiibnuna. Pemenue 3anau Ha 2
MpUMEHEHNE WHTErpaia Al BRIYMCIIeHUs (GU3NUECKUX BEITMYMH M TUIONIa el
122 | 8. IpakTnyeckas padora Ne 41 Penenue 3aau Ha NpuMeHEHHsI HHTErpaia B QU3UKe M TEOMETPHU 2
123 | ITpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIeP:KaAHUE 2
9.lpakTHyeckas padora Ne 42 «Penienne 3aa4 Ha PUMEH CHHE HHTErPajiay
Pasznen 9. BeposiTHOCTH U CTATHCTHKA
Tema 18 Conep:xanue yueOHOro MaTepuajia 8/-
MHuoXKecTBA. 124 | 1.TTonstue muoxectBa. [TommuoxkecTBO. Oniepaliuu ¢ MHOXKECTBAMH. 2
DJ1eMeHTBbI 125 | TIpodeccnoHATLHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
TEeopun rpaq)OB 2.OnepauHH ¢ MHOXXecTBaMU. Pemnienue IMMPUKIIaJHBIX 3aaa4
126 | 3.Ilonstue rpada. Ces3HbI rpad, epeBo, MUK rpad Ha TUIOCKOCTH 2
127 | 4.Tlpumenenue rpadoB K pelIeHUIO 3a1a4». 2
Tema 19 Conep:xkaHue y4eOHOr0 MaTepuaJa 8/2
KoM0HHATOPUK 128 | 5.0cHOBHBIC TOHSATHS KOMOMHATOPHUKH. 3a71a4K HA MOJICUET YKCIa pa3MelIeH i, TepeCTAaHOBOK, COYCTAHHH. 2
a M craTHernka | 129 | 6.Pemenne KOMOMHATOPHBIX 38124 2
130 | 7. Cratuctrueckas 00pabOoTKa JaHHBIX 2
131 | 8.Pemenue 3ama4 Ha repedop BapuanToB. Dopmysna omaoma Herotona. Tpeyronpank [lackas. 2
132 | 9.IlpakTu4eckasi padora Ne 43 «DjneMeHTb KOMOHHATOPUKI 2
Tema 20 Conep:xkanue yue0HOro MaTepuajia 14/2
JIeMeHThI 133 | 10.Co0bITHE, BEpOATHOCTH COOBITHS, CIOKEHNE U YMHOKEHHUE BeposaTHOCTeH. [IoHATHE 0 HE3aBUCHMOCTH COOBITHH. 2
Teopuu 134 | 11. IIpodeccoHATILHO-OPHEHTHPOBAHHOE COAEPKAHHE 2
BepOSTHOCTEii. 12. TlepeuuHas 00pabOTKa CTAaTUCTUYCCKUX AaHHBIX. ['paduyeckoe ux mpeacrapicHue. HaxoxaeHue CpeaHnx
XapaKTEPUCTHUK, HAOII0AaEMbIX JaHHBIX
135 | 13.BeposiTHOCTH B TpodecCHOHANBHBIX 3amayax. OTHOCHTENbHAS 4acTOTa COOBITHS, CBOMCTBO €€ YCTOHYHBOCTH. 2
CraTtuctrueckoe onpeneneHue BeposiTHocTd. OLieHKa BEPOSITHOCTH COOBITUS
136 | 14.IlepBuuyHas 00pabOTKa CTAaTUCTHYECKMX MNaHHBIX. |'padudeckoe wx mpencraBieHue. HaxoxneHwe cpemHux 2
XapaKTePUCTUK, HAOII0AaeMbIX JaHHBIX
137 | 15. luckpeTHas cinyyaiiHas BETMUMHA, 32KOH €€ pacipeeeHusl. 2
138 | 16.YmncnoBbie XapaKTEPUCTHKHN AUCKPETHON cIydaitHol BenuduHEI. [loHSITHE 0 3aKOHE OONBIINX YHCElL. 2
139 | 17. Kimaccruueckoe onpe/elieHue BEPOSITHOCTH. 2
140 | 18.I1pakTuyeckas padora Ne 44 «Penienue 3a1a4 Ha BRIYHCIICHUE BEPOSITHOCTH 2
Pa3nen 10. YpaBHeHUS U HEPaBEeHCTBA
Tema 21 Conep:xaHue y4eOHOro MaTepuaJa 18/6
141 | 1.PaBHOCHJIBHOCTH YPaBHEHHI, HEPABEHCTB, cucTeM. OCHOBHBIE MPUEMBI HX PELICHHUS. 2
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YpaBHeHus u 142 | 2. Vicnonp30BaHNe CBOMCTB U rpadukoB pyHKIMI NP pelIeHUH YpaBHEHUH 1 HEPaBEHCTB. 2
HepaBeHCTBa 143 | 3.PemieHue moKa3aTeNbHBIX, JIOTaPH()MHUUSCKUX YPaBHCHUN, HEPABEHCTB, CUCTEM. 2
144 | 4.T1pakTuyeckasi padora Ne 45 «OcHoBHBIE MPUEMBI 1 METO/IbI PELICHUI YpaBHEHUH, HEPABEHCTB, CHCTEM) 2
145 | 5. PemieHue TpUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB. 2
146 | 6. Pemennie pannoHaNbHBIX, HPPALIMOHAIBHBIX YPAaBHEHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. llpakTHyeckas padora Ne 46 «PerieHue TpUroHOMETPHYECKIX YPaBHEHHUH U HEPABEHCTBY 2
148 | 8. Pemenue ypaBHEeHHH U HEPaBEHCTB C TapaMeTpaMu 2
149 | 9.0mpenenenne Mmoayisi. Packpeitie moaysns no onpezenenuto. [Ipocreiinme ypaBHEHUS H HEPABEHCTBA C MOYJIEM. 2
[TpumeHeHue paBHOCUIIBHBIX NEPEXOJ0B B ONPEETIECHHBIX TUIIAX YPAaBHEHHH U HEPABEHCTB C MOJTYJIEM.
150 | 10.MpakTuyeckas padora Ne 47 «[Ipocreiimie ypaBHeHHs] 1 HEPABEHCTBA C MOIYJIEM). 2
151 | IlpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJIEPsKAHNE 2
11.PemieHue TEKCTOBBIX 3aJ1a4 MPO(ECCHOHAIBHOIO COACPKAHMSI.
152 | IlpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJIePsKAHNE 2
12 PemieHue TEKCTOBBIX 3aJ1a4 MPO(ECCHOHAIBHOIO COACPKAHMSL.
IToBTOpEHUE Conep:xaHue y4eGHOro MaTepuaia 10/4
MaTepHasia 153 | 1.IloBTOpenne MaTepuana (reoMeTpus) 2
154 | 2.IloBTOpeHne MaTepraia (TeOMETPHSI) 2
155 | 3.JIpakTnyeckasi padora Ne 48 «[IpumeHeHHE OMOPHBIX 3HAHUI 110 TEOMETPUIY 2
156 | 4.IloBTOpenne matepuana (anredpa ¥ HavaJia MAaTEMaTHICCKOT0 aHaJIH3a) 2
157 | 5.IloBTOpenne Matepraia (anredpa U Hadajla MaTEMaTHIECKOT'0 aHAIIN3A) 2
158 | 6..ITpakTnyeckas padora Ne 49 «[IpuMeHeHHe OMOPHBIX 3HAHUH 110 anredpe U MaTeMaTHYECKOMY aHAITU3Y» 2
159 | 7.ltoroBast KOHTpPOJIbHAS paboTa 2
Koncynprammm 6
[TpomexxyTounas arrectanus B GOpMe IK3aMeHd
Bcero: 324
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3. YCJOBUS PEAJIN3AILIMUA PABOYEN MIPOT'PAMMBI YYEBHOI'O
NMPEJIMETA <MATEMATHUKA»

3.1. TpeGoBanusi K MHHMMAJIBHOMY MATEPUHAIBLHO-TEXHUYECKOMY
o0ecre4eHHI0

Peanuzauust paGoueil mporpamMMmbl yuyeOHOro mpeaMera TpeOyeT Haluuus
y4eOHOIr0 KaOWHETa MaTEMATUKHU.

OcHalmeHHOCTHh Y4e0HOro Ka0MHeTa: MOCaJ0YHbIE MECTa MO KOJIMYECTBY
oOyyJaromuxcs, pabodee MeCTo MpernojiaBaTess, J0cka yueOHasl, CTCHIbI, TaOIUIIbI,
MOJIEJIM T€OMETPUUYECKHUX TeJl, yueOHO-METOInYeCcKasi JOKyMEHTAIIHS.

3.2. UndopmanuoHHoe odecrieueHne 00ydeHust

[lepeyeHp pekoMeHOyeMbIX y4uyeOHBIX u3naHui, HWHTepHET-pecypcos,
JOTIOJIHUTENIbHOW JTUTEPATyPhl

OcHoBHas JauTepartypa:

° HNanasia, A. A. Maremaruka : yueOnuk / A.A. Jlagasn. — 3-¢ usn.,
ucrnp. U gon. — Mocka : UHOPA-M, 2023. — 544 c¢. — (Cpennee
npodeccuonaabHoe obOpaszoBanme). - ISBN 978-5-16-012592-3. - Tekcr:
anekTponHbIi. - URL: https://znanium.com/catalog/product/1891827

o Hanmasa, A. A. COopHHUK 3a7a4 10 MaTeMaTHKe : ydeOHoe 1mocooue /
A. A. lagasa. — 3-e uzn. — Mocksa : DOPYM : UHOPA-M, 2021. — 352 c.
— (IIpodeccnonanpHoe obpazoBanue). - ISBN 978-5-91134-803-8. - Tekcr :
anekTponHsbIi. - URL: https://znanium.com/catalog/product/1362444

o Oxno, H. C. Maremartuka : yueOnuk / H.C. FOxHo. — Mocksa :
NH®PA-M, 2023. — 204 c. — (Cpennee npodeccroHaabHoe 00pa3oBaHKE).
— DOl 10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekcr
anekTponHbIi. - URL: https://znanium.com/catalog/product/1906092

JlonoiHNTEIbHAS JUTEpATypa:

. Bapaymikun, B. B. Marematuka. D1€MeHTHI BBICIICH MaTeMaTUKH :
yaeOHuK : B 2 Tomax. Tom 1/ B. B. bapaymkun, A. A. IIpokodreB. — Mockaa :
KYPC : HMH®PA-M, 2021. — 304 c. — (Cpemnee mnpodeccHOHAIIBHOE
obpazoBanue). — ISBN 978-5-906923-05-9. — TekcT : a1meKTpOHHBINA. — Pexxum
nocryma: https://znanium.com/read?id=372717

. bapnymkun, B. B. Marematuka. D1€eMEHTHl BbICIIEH MAaTEMAaTUKH :
yueOHuK : B 2 Tomax. Tom 2 / B.B. bapnymxkun, A.A. IlpokodseB. — Mocksa :
KYPC : MH®PA-M, 2022. — 368 c. — (Cpemnee mnpodeccnoHanbHOE
obpazoBanue). — ISBN 978-5-906923-34-9. — Tekcrt : 2aeKTpOHHBIN. — Pexxum
nocryma: https://znanium.com/read?id=380017

o Marematuka : ywyebHoe mocobue / M. M. Uepnenos, H. b.
Kapbauunckas, E. C. Jle6enena, E. E. Xapuronosa ; non pegakuueit M. M.
YepuenoBa. — 3-¢ m31. — MockBa : Poccuiickuii TOCymapCTBEHHBIN



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 mnpasocynus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. —
TeKcT : 3JIeKTPOHHBIN // DAEKTPOHHBIN pecypc HU(POBOH 00pa3zoBaTEIHLHOM
cpeabl CIIO PROFo6pazoBanue ; [caiit]. — URL:
https://profspo.ru/books/122921

o Abnynnmuua, K. P. Marematuka : yueOnmk mmsa CIIO / K. P.
AGnynnuHa, P. I'. MyxametnunoBa. — Capatos : [Ipodo6pazoBanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. — TekcT : 2JIEKTPOHHBIN // DIEKTPOHHBIN
pecypc uudpoBoit oopazopatenbHoi cpeasl CIIO PROFobOpazoBanue : [caiiT].
— URL: https://profspo.ru/books/99917

o [Mumoga, JI. 1. Matematuka : yuebnoe noco6ue / JI.W. [llunora, A.E.
[[lmmoB. — MockBa : HWHOPA-M, 2020. - 238 c¢. — (Cpennee
npodeccuonaabHoe obpazoBanue). — ISBN 978-5-16-014561-7. — Tekcrt :
3JIEKTPOHHBIN. — Peskum poctyma: 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

[Inanupyemble pe3yabTaThl OCBOeHHUS 001e00pazoBarenbHoil AucUIuiMHbl B cooTBeTcTBUM ¢ OI'OC CIIO u Ha ocHOBe

dI'0OC COO.

Kox u HamMeHoOBaHue
GopMupyeMbIX KOMIIETEH Ui

Ilnanupyembie pe3ybTaTbhl 0CBOCHUS M CIUIIMHBI

Oo6uue

JAucuunimHapHblie (MpeaMeTHbIe)

OK 01. Bsibupars crocoOb
penieHus 3amaq
npodheccroHaTbHON
IeATeITbHOCTH
IPUMECHUTEIBHO

K pa3JIMYHbIM KOHTCKCTaM

B vactu TpymoBOro BoCIiuTaHMsL:
- TOTOBHOCTH K TpYyIy, OCO3HaHHE ICHHOCTH
MacTepCTBa, TPYIOIO0HE;

- WHTEpEC K pa3IMYHBIM chepam
npoeccnoHaNBHO e TeFHOCTH,

OsgunasieHne YHUBEPCATbHBIMU y4eOHBIMU
MIO3HABATEIILHBIMH JCHCTBUSMU:

a) 0a30BbIC JIOTUYECKHE JICHCTBUS:

- CaMOCTOSITEIIBHO (bopMyIHpOBaTH u
aKTyaJH3HpOBaTh MNpPOOJIEeMY, pacCMaTpUBATh ee
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBCHHBIM MPH3HAK HIIH
OCHOBaHHUS Ul CpaBHEHHS, KiIacCH(DUKAIMU U
00001IEH S ;

- OmpeneNATh IEId  JeSITEIbHOCTH,
napamMeTpbl ¥ KpUTEPHH UX JOCTHIKCHHUS,
- BBIABJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHUS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBBI B JICITEIBHOCTD, OIICHUBAThH
COOTBETCTBHE pE3YyJIbTaTOB IICJISIM, OIICHWBATh

3aaaBaTb

-BIIAJICTh METOJAMHU JOKa3aTeNbCTB, AITOPUTMAMH PEIICHHUS
3aja4; yMeHHe (OpMYNIHMpOBaTh ONpEICNICHUs, AaKCHOMBI U
TEOPEMBI, TPUMEHSTH HX, TPOBOJUTH JOKA3aTEILHBIC PaCCyKICHHUS
B XOJIC peIICHHS 3a/1a4;

- YMETh OIEpPHPOBATh IOHATHSIMHU: CTENCHb YHCIA, JIorapudm
YHCa;  YMEHHE  BBINOJHATH  BBIUMCICHUE  3HAUCHHUH H
npeoOpa3oBaHus BBIPAKCHHA CO CTETCHSIMH H Jiorapudmamu,
npeoOpa3zoBaHus IPOOHO-PAIIMOHATEHBIX BBIPAKCHHIA,

- yMeThb  ONEpUPOBATh  MOHATUSMH:  pallHOHAIBHBIC,
UppalOHabHBIC, TOKa3aTeIbHbIC, CTCIIEHHBIC, JIOrapU(PMUICCKHE,
TPUTOHOMETPHUYCCKHE YPAaBHCHHUS M HEPABCHCTBA, HX CHCTEMBIL,

- yMeThb OIEpUPOBaTh MOHATHAMHU: (YHKIUS, HENpepbIBHAS
(GyHKIMS,  NPOM3BOAHAS,  IEPBOOOpa3Has,  ONPEIeTICHHBIN
UHTErpaj; yMeTh HAaXOAWUTh MPOU3BOIHBIC  AJIEMEHTApPHBIX
(GYHKIMH, HCHONB3Ysl CIPAaBOYHbIC MAaTEPHANbI, HCCIICIO0BATh B
OPOCTEHIINX CiIydasix (QYHKIMM HAa MOHOTOHHOCTb, HAXOIHTh
HanOoOJbIINE W HAaWMEHbIIWE 3HAaYeHHs QYHKIUH; CTPOUTH
rpaduKkd  MHOTOWICHOB  C  HCIOJB30BAHWUEM  arapara
MaTeMaTH4ecKoro aHalu3a; MPUMEHSATh NPOU3BOAHYIO MpHU
pelmieHMHM  3aJa4 = HAa  JIBOKCHWE,  pemiath  MPaKTHKO-
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PHUCKHU MOCIEICTBUN JIEATEIHHOCTH;

- pa3sBUBATb KPCATUBHOC MbLIINIJICHUEC IIPpHU PCIICHUN
KU3HEHHBIX Tpo0IeM

0) 0a30BBIC UCCIICIOBATEIBCKUE JCHCTBUS

- BIIaJIETh HaBBIKAMU y4eOHO-MCCIIEIOBATENBCKON 1
HpOCKTHOI\/’I ACATCIIbHOCTHU, HAaBbIKaMU Pa3pClICHUA
pooJem;

- BBUIBJIATH HNPHUYUHHO-CICACTBCHHBLIC CBA3U U
AKTYAJIM3UPOBATh 3a/a4y, BbIJIBUIaTb T'UIIOTE3Y €€
peuicHus, HaXO0auTh APryMmCHTBI JUTSA
JIOKa3aTeNIbCTBA CBOMX YTBEPXKJICHHM, 3a7aBaTh
IapaMeTpbl U KPUTEPUU PELLIECHUS;

- AQHaJIM3UPOBATL MOJYYCHHBIC B XOJAC PCHICHUA
3aJa4nu pPE3YJbTaTbl, KPUTUYCCKH OLCHHBATH HX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh H3MEHEHHE B
HOBBIX YCIIOBHSIX;

-- YMETh MEPEHOCUThH 3HAHHS B MO3HABATEIBHYIO H
MIPAKTUYECKYIO 00JIaCTH JKU3HEAEATEIIbHOCTH;

- yMeThb HHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MIPEIMETHBIX 00JIaCTel;
- BBIIBUTaThb  HOBBIE  HJCH,  Ipeliarathb

OpPUTMHAJIbHBIE IOJXOAbBI M PEIICHUS;
u CIIOCOOHOCTH ux HCIOJIb30BaHUS B
MO3HABATEBHOW U COUAIBHON MPAKTUKE

OPHEHTUPOBAHHBIE 3a/laud Ha HauOOJbIIME U HaUMEHbIINE
3HA4YEHUs1, Ha HAXOXJIEHHE ITyTH, CKOPOCTU U YCKOPEHHUS;

- YMeTb ONEpUpPOBATH MOHATUAMM: palMOHATIbHAA (DYHKIMS,
noKasaTresbHas QyHKLUs, CTeNeHHas (QyHKUHMs, Jorapudmudeckas
(GyHKIUSA, TPUTOHOMETpHUYECKHE (YHKLUUHU, OoOpaTHbIe (DYHKIHH;
YMEHHUE CTPOUTh TpaUKU H3y4eHHBIX (YHKLIUH, HCIOIb30BaTh
rpaduKy Ipy U3Yy4E€HUH IPOLIECCOB U 3aBUCUMOCTEH, MIPU PELIeHUN
3a71a4 U3 JPYrux yu4eOHBIX NMPEIMETOB U 3a]1a4 U3 PealbHOM KHU3HH;
BbIpakaTh (popMyIamMu 3aBUCUMOCTH MEXIY BEIMUMHAMM;

- YMETh PEelIaTh TEKCTOBBIE 337a4M PA3HBIX THUIIOB (B TOM YHCIE
Ha TIPOLEHTHI, JOJIM M YacTH, Ha JBHWXKEHHE, paboTy, CTOMMOCTb
TOBApOB M YCIyr, HaJOrH, 3aJauyd U3 O00JacTH yHpaBIEHHs
JUYHBIMH W CEeMEWHBIMH (PMHAHCAMM); COCTABJIATH BBIPAKEHUS,
yYpaBHEHHs, HEPABEHCTBA M WX CHUCTEMBI IO YCIOBHIO 3aJayH,
HCClIe0BaTh HOJIy4YEHHOE peuieHue u OLICHUBATh
IpaBAONOJ00HOCT PE3YIIBLTATOB;

- YMETb ONEpUPOBATh IOHATHAMHU: CpeiHEe aphU(PMETHUECKOE,
MequaHa, HauOosblllee U HauMEHblEe 3HA4YeHHs, pa3Max,
JMCHEpCHs, CTaHIapTHOE OTKJIOHEHHE YHCJIOBOrO Habopa; yMEThb
U3BJIEKaTh, UHTEPIPETUPOBATh MH(GOPMALIUIO, NPECTaBICHHYIO B
Tabnunax, Ha Jauarpammax, rpadukax, OTpaKaloLlyl0 CBOWCTBa
pEaNbHBIX MPOLECCOB U SBJIECHUN; MPEACTABISATE MH(OPMALUIO C
IOMOILBIO TaONUI] M JUarpaMM; HCCIENOBaTb CTATHUCTHUYECKUE
JlAHHBIC, B TOM YHCJE C MPUMEHEHUEM rpapuyecKux METOJOB U
3JIEKTPOHHBIX CPEICTB;

- YMETb ONEPUPOBATH MOHATHAMU: CIyYaiHbINA OIBIT U CIydaiiHOe
COOBITHE, BEPOSITHOCTb CIy4allHOrO COOBITUS; YMEHHME BBIYHCIATH
BEPOATHOCTb  C  HUCIOJb30BAaHMEM  IpapUUecKUX  METOIOB;
IOPUMEHATb (OPMYIIBI CIOKEHHS WU YMHOXEHHsS BEpPOSTHOCTEH,
KOMOMHATOpHbIE (aKThl W (GOpMyNbl IpHU pEIIeHUH 3ajauy;
OLICHHMBATbh BEPOSTHOCTH pEAbHbIX COOBITUI; 3HAKOMCTBO CO
CIyJallHBIMM  BEJIMYMHAMH; yMEHHE INPUBOAUTH  MPUMEPHI
OpOSIBIIEHUS]  3aKOHAa  OOJIBIIMX  4HMCeld B  IPUPOAHBIX U
OOILIECTBEHHBIX SIBIICHUX;

- YME€Th ONEPHPOBATH MOHATHAMHU: TOUYKA, NpsiMasi, MJIOCKOCTb,
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IIPOCTPAHCTBO, [BYTPaHHBIA YroJI, CKpELIMBAIOIIMECH IpsMBIE,
NapauIeIbHOCTh U NEPIEHIUKYISPHOCTh MPSAMBIX U IJIOCKOCTEH,
YroJI MEXy MPSMBIMH, YTOJl MEXIY IPSIMON U IUIOCKOCTBIO, YIOJl
MEXJy IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH [0 IJIOCKOCTH,
pacCToOIHUEC MEXKAY IPAMBIMH, PACCTOSIHUC MCKAY IJIOCKOCTIMMU,
YMEHHUE HCIOJIb30BaTh NMPH PEIICHUM 3a7ad U3y4EeHHBbIE (aKThl U
TCOPCMbI TUIAHUMETPUH; YMCHHEC OLCHHBATH Pa3MCPhI 00BEKTOB
OKPY’KaIOIIero MHpa;

- YMCTb OICPUPOBATH TMIOHATUAMH: MHOI'OIPAHHUK, CCEUYCHUC
MHOTOTpaHHHKa, KyO, Napajjenenunesn, Opu3Ma, HpaMUa,
¢urypa u moBepxXHOCTh BpALCHUS, MWINHIP, KOHYC, map, chepa,
cedeHUs (UTYpBHI BpalleHHs, IUIOCKOCTh, Kacaromascs cgepsl,
LWIMH/IpA, KOHYCA, IUIOIIAJb IIOBEPXHOCTH IUPaMUBI, [IPU3MBI,
KOHyCa,  IDUIMHApa,  IUlomaab  cepbl, o00beM  KyoOa,
OpSMOYTOJIBHOTO ~ TapajUleNienuIeia,  HMUPaMUAbL,  [PH3MBL,
IIIMHIpA, KOHYyCa, [apa; YMEeHHe N300pakaTb MHOTOTPaHHHUKH U
NOBEPXHOCTH BpANICHUS, WX CEYEHHS OT pPYKH, C IIOMOIIBIO
YEepPTE)KHBIX HMHCTPYMEHTOB W JJIEKTPOHHBIX CPEICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE PACclO3HABATh
NpaBIIBHBIC MHOTOI'PAHHUKH;

- YMETh OIEPUPOBATH MOHATHSMH: JIBH)KCHHE B IPOCTPAHCTBE,
nomo0HbIe (HUTYyphl B IMPOCTPAHCTBE; HCIIONB30BATh OTHOIICHUE
TUTONIAJICH TTOBEPXHOCTEH W 00BEMOB TOMOOHBIX QUTYp TpHU
peLIeHuN 3a/1a4;

- yMETh BBIYUCISTH TEOMETPUYECKUE BEIWYMHBI (IUIHMHA, YOI,
IUIONIa/b, 00BEM, IUIOLIAb MIOBEPXHOCTH), UCIIONB3Ysl U3yICHHBIC
(OopMyIBI U METO/IBI,

- yYMeTh OIEpPHPOBATh MOHSATHSAMH: MPSIMOYTOJbHAs CHCTEeMa
KOOpJIMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOpA,
CKaJSIPHOE TPOW3BEACHHE, Yrol MEXKIy BEKTOPaMH, CyMMa
BEKTOPOB, MPOU3BE/ICHIE BEKTOPA HA YUCII0; HAXOAUTH C TIOMOIIBIO
U3YUYCHHBIX (POpMYIT KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXy ABYMsSI TOUKAMHU;

- YMETb BBIOMPATh MOAXOISIINI U3yISHHBIA METOJ ISl PEIICHHS
3a7a4M, paclo3HaBaTh MaTeMaTH4eckue (akTbl 1 MaTeMAaTHUECKHE
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MOJIENT B IPUPOAHBIX U OOIIECTBEHHBIX SBJIEHUSX, B HMCKYCCTBE;
yMEHUE TPUBOIUTH INPUMEPhl MATEeMaTHYECKHUX  OTKPBITHIl
POCCHUICKON U MUPOBOI MaTeMaTH4eCKOW HAYKHU.

- YMeTb ONEpHpOBaTh IOHATHAMM: OIpEAEIeHUEe, aKCHOMa,
TEeopeMa, CJIEJICTBME, CBOICTBO, MpPHU3HAK, J0KAa3aTeIbCTBO,
paBHOCHUIIbHBIE (POPMYIUPOBKH; YMEHHE (POPMYIUPOBATH OOpaTHOE
U TPOTUBOIOJIOXKHOE YTBEpP)KICHHE, MPHUBOAUTH NPUMEPHl U
KOHTPIIPUMEPHI, UCTIOIB30BaTh METOJ] MaTeMaTUYECKON MHAYKIIUH;
IPOBOAUTH JOKA3aTeIbHBIE PACCY)KICHHUS MNpPU DPELICHUH 3a7ad,
OLIEHMBATh JIOTHYECKYIO PABUILHOCTD PAcCyKACHUM;

- YMETh ONEPUPOBATH MOHATHUSIMH: MHOXECTBO, ITOJIMHOXXECTBO,
olepany HaJ MHOKECTBAMHU; YMEHHUE HCIIOIb30BaTh TEOPETUKO-
MHO)KECTBEHHBII anmapaT Ui ONMHCAHUS PEANbHBIX IMPOIECCOB U
SBJICHUH TIPU pEIICHUM 337ad, B TOM YHUCIE U3 APYrHX y4eOHBIX
PEIMETOB;

- YMEThb ONEepUpOBaTH MOHATHUAMU: Tpad, CBA3HBIN Tpad, IepeBo,
UK, Tpad HA IUIOCKOCTH; YMEHHE 33aBaTh M OMHCHIBATH Ipadbl
Pa3IMYHBIMUA CIIOCOOAMH; HCIOIB30BATh Tpadbl MPHU pPEHICHUU
3ajay;

- yMeTh CBOOOJHO ONEPHPOBATH MOHATHIMU: COUYETAHUE,
NEePeCTaHOBKA, YUCIIO COYETAaHWH, YHCIO MEPEeCcTaHOBOK; OWHOM
HpioToHa; yMmMeHHMe TpPUMEHATH KOMOWHATOpHBIE (akThl U
paccyxaeHus JUIsl peleHus 3a1ay;

-yMeTh OIEPUPOBATh TMOHATUSAMH: HATypalbHOE YHCIO, LEJoe
YHCIO, OCTaTOK IO  MOAYNI0,  palHMOHAJIBHOE  YHUCIIO,
UPpalMOHATBHOE YHCIIO, MHOXECTBA HATypaJlbHBIX, IIEJIBIX,
palMOHATBHBIX, NEHCTBUTENBHBIX YHCEN;, yMEHHE HCIOJIb30BaTh
NPU3HAKA  JICTMMOCTH, HAUMEHBIIMKA OOWMI  JOenuTenh u
HanMeHbIlee o0IIee KpaTHoe, alropuTM EBKimWaa mpu permeHuu
3aa4; 3HAKOMCTBO C Pa3jIMYHBIMH ITO3UIIMOHHBIMH CUCTEMaMHU
CUHCIICHUS;

- YyMeTh CBOOOIHO ONEPUPOBATH MOHSATHSIMU: CTEIIEHb C LENbIM
MOKaszaTeleM, KOPEHb HATypallbHOW  CTENEHW, CTENeHb C
pallMOHANBHBIM  TOKa3aTeleM, CTelNeHb C  JCHCTBUTEIBLHBIM
(BELIECTBEHHBIM) MTOKA3aTeNIEM, JIorapu(M 4uciia, CHHYC, KOCUHYC
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Y TaHT'€HC MPOU3BOJIBHOIO YUCIIA;

- yMeTb ONEpUpOBaTh MOHATHAMM: TOXKIECTBO, TOKIECCTBEHHOE
npeoOpa3zoBaHKe, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEpaBEHCTB, PABHOCUJIBHOCTh YpaBHEHMUH, HEPABEHCTB U CHCTEM,
palMoOHaNbHbIe, HppalMOHAJIbHBIC, II0Ka3aTelbHbIe, CTENEHHbIE,
aorapudMuyeckre, TPUrOHOMETPUYECKUE YPaBHEHHUs, HEPABEHCTBA
U CHCTEMBI; YMEHHE pelllaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C
MIOMOIIBIO PA3IMYHBIX MTPUEMOB; PEIIATh YPAaBHEHUS, HEPABEHCTBA
U CHCTEMbI C MapaMeTpoM; IPUMEHSTh ypaBHEHUsS, HEPABEHCTBA,
UX CHUCTEMBI JUId pEIIeHHs MaTeMaTH4eCKHUX 3a7ad M 3a4ad U3
Pa3INYHBIX 00JacTel HAYKH U PEeATbHON KU3HU;

-yMeTh CBOOOIHO ONEPHPOBATH MOHATHUAMH: Ipaduk (GyHKIUH,
obpatHas QyHKIU, KoMno3unus (GyHKUWH, nuHeiHas QyHKIUS,
KBaZpaTUyHast  (QyHKOMSA, CTENeHHas (QYHKIUS C  LENbIM
MoKaszaTelneM,  TpUTOHOMeTpudeckue  (pyHKumMu,  oOparTHbIe
TPUTOHOMETPHUECKHE byHKIMH, HOKa3aTesbHas u
norapudmMudeckas GyHKIIMHA, YMEHHE CTPOUTH TpaduKu (HyHKIIHA,
BBITIOTHSTH MTPE0Opa3oBaHus TpadUKOB (yHKIIHIA,

yYMEHHE HCNOIb30BaTh rpapuku (YHKUUH U1 U3ydeHHs
IPOLECCOB M 3aBUCHMOCTEH IpH pEUIEHUM 3ajad M3 JPYrux
y4eOHBIX MIPEIMETOB U U3 PEANIbHOM KU3HHU; BbIpaXKaTh (hopMyIamMu
3aBUCHMOCTH MEXy BEJINUNHAMUY;

yMeHHE CBOOOJHO ONEPHPOBATH MOHATUSAMU: YETHOCTh (PYHKLIUHY,
HEPHOIUYHOCTD byHKIMH, OrpaHU4YEHHOCTh GbyHKIMY,
MOHOTOHHOCTb (DYHKLIUH, 3KCTpeMyM (QYHKIMH, HauOonbllee U
HaUMEHblIee 3HaueHHs (QYHKUUM Ha TPOMEXKYTKE, yMEHUE
IPOBOJUTH HCClIe0BaHNe (PyHKIUHY;

yYMEHHME MCIOJIb30BaTh CBOWCTBA M Tpaduku (yHKUuM s
pelLIeHus] YpaBHEHUiIl, HEpPaBeHCTB WU 3aJady C IapaMeTpamy;
n300paXkaTh Ha KOOPIMHATHOH IIOCKOCTH MHOXKECTBA pEICHUIN
ypaBHEHHI, HEPABEHCTB U UX CUCTEM;

- YMCTb CBO60I[HO OIICprUpOBaATH INOHATHUAMMU
oCICa0BAaTCIIbHOCTD, apI/I(l)MCTI/I‘-ICCKaSI nporpeccus,
TreoOMETpHUUICCKad nporpeccus, OECKOHEUHO Y6LIB3_IOH13_H

TCOMETPpHUUCCKAA MPpOTrpeCCusi, YMCHUC 3aaBaThb
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[IOCJIEZIOBATEIbHOCTH, B TOM 4YHCJIE C IOMOLIbIO PEKYypPEHTHBIX
dopmyu;

- yYMeThb OIEepUPOBATh HOHATHSIMHU: HENPEpPhIBHOCTH (HYHKIUH,
acUMITOTHl rpaduka (yHKIUM, IepBas U BTOpas IPOU3BOAHAS
(GyHKIIMM, TEOMETPUUECKUIl M (PU3MUECKHI CMBICI MPOU3BOAHOM,
nepBooOpasHasi, OINpPEIEICHHbIII WHTErpaix; yMEHHE HaXOJUThb
acUMIITOTHI rpaduka (yHKINN; YMEHUE BBIYMCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO W KOMIIO3MLUHU (QYHKIIHMH,
HaXOJUTh ypaBHEHHE KacaTelbHON K rpaduky QpyHKINY;

YMEHHE HCIONb30BaTh IPOU3BOIHYIO JUIS  MCCIEJOBaHUS
GbyHKIM, 1715 HAXOXKACHUS HAMTYUIIEro PEHIeHUs] B IPUKIIaIHBIX,
B TOM YHCII€ COLMATbHO-IKOHOMHUYECKMX U (PU3MUECKUX 3a/auax,
JUISL ONIPEIENICHUsI CKOPOCTH M YCKOPEHUS; HAXOIWTh IUIOMIAIU H
00beMBl (UTYp C TIOMOIIBIO HHTErpaia; MPHUBOAUTH MPUMEPHI
MaTeMaTu4ecKoro MOJICTUPOBAHHUS c MIOMOIIIBIO
g depeHInaTbHBIX YpaBHEHUH;

- YMEThb ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONpPSDKEHHbIE  KOMIUIEKCHBIE YMCIa, MOAYJIb M apryMEHT
KOMIUIEKCHOTO uMcia, (opmMa 3amucu KOMIUIEKCHBIX —4YHCEN
(reoMeTpuUecKas, TPUTOHOMETPUYIECKAst U alnreOpandeckas); yMeTh
NPOU3BOIUTh apuMeTHUeCKue MAEHCTBUA C KOMIUIEKCHBIMU
YHUCIaMM; IPUBOJUTH HPUMEPHl MCHOJIb30BAHUS KOMIUIEKCHBIX
qHCel;

- yMeTb CBOOOJHO ONEpUPOBATH MOHATUAMH: CpEIHEE
apupmeTHyecKoe, MeIuaHa, HauOojblllee U HaUMEHbLIee
3HAUeHMs, pa3Max, IUCIEepCHs, CTaHAAPTHOE OTKIOHEHUE JUIs
O CaHUs YUCIOBBIX  JIAHHBIX; yMEHHE UCcIe0BaTh
CTaTHCTHYECKHE JlaHHBle, B TOM 4YHCIE€ C [PUMEHEHUEM
rpagUYecKuXx METOJOB U DJIEKTPOHHBIX CPEICTB; IpapuyecKu
UCCIIEN0BaTh COBMECTHBIE HAOMIOAEHHS C IOMOLIBIO JHarpaMm
paccenBaHMs U JTMHEHHON perpeccuu;

- yMeTb HaXOJIUThb BEPOSTHOCTH COOBITHII C HCIOJIB30BAHUEM
rpagUYecKuX METOJIOB; MPUMEHSITh A PElIeHHs 3a1ad GOpMyJIbI
CIIOXKEHUsI ¥ YMHOXEHHUS BEpOSTHOCTEH, (opMyady MOIHOM
BEpOSITHOCTH, (Gopmyny bepHymin, koMOMHATOpHbIE (AKTBl U
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(GopMyIIBl; OLIEHHBATh BEPOSITHOCTU PEAIbHBIX COOBITHI; yMeHHE
OIEpUPOBaTh MOHATUSAMU: CllydaiiHas BEJIMYMHA, PACIpeElesICHUe
BEPOSATHOCTEH, MaTeMaTU4YeCKOe OXKHUJAHUE, JUCHepCcUs U
CTaHJAPTHOE OTKJIOHEHUE CIyJalHOM BEIMYUHBI, (QYHKIUU
pacupeleneHis U IUIOTHOCTH PaBHOMEPHOrO, IOKa3aTEbHOIO H
HOPMAaJBHOIO pACIpENENIeHU; YMEHHE HCIONb30BaTh CBOMCTBA
U3YYEHHBIX DPACHPENEICHUN Ul pEIIeHUs 3a]ad; 3HAKOMCTBO C
MOHATHUSIMA: 3aKOH  OOJIBIIMX quceia, MCTOAbI BI)I60p0LIHBIX
UCCIIEJOBAHUN; YMEHUE NPUBOJUTH IIPUMEpPHI NIPOSBICHUS 3aKOHA
OOJIBIIINX YHCEN B IMPUPOAHBIX U O6HI€CTB€HHI)IX SABJICHUAX,

- yMeThb CBOOOJHO OMNEPHPOBATH MOHATHSAMHU: TOYKA, IpsMasd,
IUIOCKOCTh, ~ NPOCTPAaHCTBO, OTPE30K, JIyd, IUIOCKMHA  YroJl,
IBYIPAaHHBI  yrojl, TPEXI'PAaHHBIA yYroJl, IIE€PECEKAIOINECs,
napaulebHble M CKPEIIMBAIOIIMECS IMpPsIMbIE, MMAPAJLICIBHOCTh U
NEPIEHANKYIAPHOCTh IPSAMBIX M INIOCKOCTEH, YIOJd MEXIY
OPAMBIMHU, YIOJl MEXAY IPAMOW M IIJIOCKOCTBIO, YIOJl MEXKAY
IUIOCKOCTAMM; yMEHUE HCIOIb30BaTh IIPU PEIIEHUU 3a1a4
u3y4deHHble (aKTbl U TEOPEMBl INIAHUMETPUU; YMEHHE OLIEHHBATh
pa3Mepbl 00BEKTOB B OKPYXKAIOLIEM MHpPE; YMEHHE OIEpPHUPOBATh
NOHATHSAMU: MHOI'OTPaHHUK, ceueHue MHOI'OTpaHHMKa,
NpaBWIbHBIA MHOTOIpaHHUK, IIpU3Ma, mHpaMmuzaa, urypa u
HOBEPXHOCTh BpALIECHUs, IIMIMHIP, KOHYC, 1ap, cdepa, pa3BepTka
IIOBEPXHOCTH, CEUEHHUs KOHYCAa M LMIMHIPA, NapajulelbHbIE OCU
WIN OCHOBAHUIO, CEUYEHHE 1Iapa, MIOCKOCTh, Kacarolascs cdepsl,
LWIMHIPA, KOHYCa; YMEHHE CTPOUTH CEYEHHME MHOIOIPAHHUKA,
n300pa’kaTb MHOTOTPaHHUKH, (GUTYpbl U MTOBEPXHOCTU BPAILEHHUS,
UX CEYEHHUs, B TOM YHCJIE C IIOMOILBIO BJIEKTPOHHBIX CPEICTB;
yMeHHE  TNPHUMEHSTh  CBOWCTBA  IeOMETPUYECKUX  (Uryp,
CaMOCTOSTEIbHO (POPMYJIUPOBATH ONPENEICHNs H3y4aeMbIX GUryp,
BBIJIBUTaTh TUIIOTE3bl O CBOMCTBAX U INPU3HAKAX I€OMETPUYECKUX
¢duryp, o600CHOBBIBaTH WJIM OIPOBEPraTh HUX; YMEHHUE NPOBOAUTDH
K1accuukanuoo (Uryp 1o pasIHyHbBIM IMPHU3HAKAM, BbINOIHATH
HEOOXOUMBIE JJOMOJHUTENbHBIE TOCTPOCHNUS;

- yMETb CBOOOAHO ONEPUPOBATH MOHATHSIMU: IUIOIMAAL (UTYpBI,
00beM (UTYypbl, BEIMYMHA YIJa, PacCTOSHUE OT TOYKU [0
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IUIOCKOCTH, PACCTOSHUE MEXIY MpPSIMbIMHU, PACCTOSHUE MEXIY
IUIOCKOCTSIMM,  IUIOWagb  c(epbl, IUION[aJb  IOBEPXHOCTU
OUpamMHbl, TPU3MBL, KOHyca, LMJIMHIpa, 00beM  KyoOa,
OPSMOYTOJIBHOIO  MapajuleenuIiena,  MNUpPaMUIbl,  [PHU3MBI,
IWINH/IPA, KOHYCA, [1apa; YMEHHE HaXOJUTh OTHOILIEHHE 00BEMOB
NOJ00HBIX GUTyYD;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMM: JIBUXKEHHE,
napajjieNbHbBI  MEepeHoc, CHMMETpusi Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, Npeodpa3zoBaHHE IMOA0OUS, MOAOOHBIE
burypsl; ymMeHue pacrio3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B
TOM 4YHCIE€ B TPUPOAE, MCKYCCTBE, ApPXUTEKType; YyMEHHE
UCTIONIb30BATh reOMEeTPUUYECKHE OTHOIUIEHUS, HaXOJUTh
TEOMETPUYECKUE BEIMYUHBI (UTMHA, Yo, IJIOMIaab, 00beM) TpH
pELIeHNN 3ajad W3 JAPYruX Y4eOHBIX NMPEIMETOB U U3 peabHOU
KU3HU;

- yMeTb CBOOOAHO ONEPUPOBATH IOHATUSIMU: NPSMOYTOJIbHAS
CHCTEMa KOOpJAMHAT, BEKTOP, KOOPAMHATBI TOUKU, KOOpPIMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEAEHHE BEKTOpa Ha YUCIIO,
pasiokeHHe BeKTopa MO 0asucy, CKalspHOE IPOU3BENCHUE,
BEKTOpDHOE IIPOMU3BEIEHHE, Yroil MeXIy BEKTOpaMH; yMEHUeE
UCIIOIb30BaTh BEKTOPHBIN M KOOPAMHATHBIM METOJ Ul pelleHUs
FEOMETPHUECKUX 3a/ad M 3ajad APYIHX Y4eOHBIX IPEIMETOB;
OMeprupoBaTh MOHATHUAMM: MaTpuma 2x2 W 3x3, ompeaenurTeb
MAaTpPHUILbl, FEOMETPUUECKHI CMBICI ONPEIEIUTENS;

- yMeTh MOJEIUPOBATh pEalbHble CUTYallMd Ha S3bIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHHS, YpaBHEHUs, HEPABEHCTBA U
UX CHCTEMbl IO YCJIOBHMIO 3aJaud, HCCIEN0BATh IOCTPOCHHBIE
MOJIENN C UCIOJIb30BAaHHEM alIapaTa aaredpbl, HHTEPIPETUPOBATh
MOJIYYCHHBI pE3yJabTaT; CTPOMTH MaTEMaTH4YeCKue MOAENU C
MOMOIIBI0 TEOMETPUYECKHX TOHATHMH M BEIUYMH, pelaTh
CBSI3aHHBIE C HMMHU [PaKTHYECKHE  33/aud;  COCTaBJIATh
BEPOATHOCTHYIO MOJEIb M HHTEPIPETUPOBATH IOJYYCHHBIN
pe3ynbTaT,  peuaTh — NPUKIAfHBIe  3aJaud  CPEACTBAMU
MaTeMaTHYeCKOro  aHajlu3a, B TOM  YHUCIE  COLMAIbHO-
HKOHOMUYECKOT0 U (PU3NYECKOr0 XapakTepa;
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- yMeHHe BbIOMpPATh MOAXOAIIMN METOJ JUIl PEeLICHUs 3aJaui;
IIOHMMaHUE 3HAaYMMOCTH MAaTEMATUKH B U3YYEHUU IPUPOIHBIX U
OOIIECTBEHHBIX IIPOLIECCOB U SBJICHHUI; yMEHHE paclo3HaBaTb
IPOSIBJICHHE 3aKOHOB MAarTeMaTMKM B  HCKYCCTBE, yMEHHUE
IPUBOJUTH IIPUMEPHl MAaTEMaTUYECKUX OTKPBITHII POCCUICKOM 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 MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHOM IPaKTHUKH,
OCHOBAHHOI'O Ha Janore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeECTa B
MOJIKYJIETYPHOM MUDE;

- OCO3HaHHUE LEHHOCTH HAy4YHOW [EATEIBHOCTH,

FOTOBHOCTh ~ OCYIIECTBIATH  IPOEKTHYIO  H
HCCIIE0BATEIBCKYIO JEeSITETIbHOCTD
WHJUBUIYAJILHO U B TPYIIIIE.

OBnanenue YHHUBEPCAIBHBIMU y4eOHBIMU

MO3HABATEILHBIMH JCHCTBUSMH:

B) pabora ¢ nH(pOpManei:

- BJIaJICTh HABBIKAMH IMOJYYCHHs MH(DOpMAUH U3
UCTOYHHKOB DAa3HBIX THIIOB, CAaMOCTOSITEIEHO
OCYIIECTBIISITh ITOUCK, aHAIN3, CHCTEMATH3AIHIO U
MHTEPIIPETANNI0 HHPOPMALUU Pa3IUIHBIX BUJIOB
1 GopM IpeACTaBICHNUS;

- co3/IaBaTh TEKCThl B Pa3lUuYHBIX (hopmaTax c
y4eTOM Ha3HaueHHs HHGOPMAIMKA H IIeJICBOH
ayJIUTOpUH, BBHIOUpas ONTHMAIBHYIO (opmy
MIPE/ICTABICHUS U BU3yalTU3allNH;

- OLEHHMBATh JIOCTOBEPHOCTb, JICTHTUMHOCTb
WH(pOpPMALIMK, €€ COOTBETCTBUE IPABOBBIM U
MOPAIbHO-3TUYECKHM HOpMaM;

- HCIIONb30BaTh CPEACTBA HH(OPMAIIMOHHBIX M
KOMMYHHMKAIIHUOHHBIX TEXHOJIIOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX u

- yYMETh OIEpUpOBaTh IMOHATUSAMM: pallMOHAJbHAA (YHKLHS,
NOKa3aTelIbHas ¢byHKLUA, CTEIIeHHAas ¢byHKIH,
norapudmuyeckas QyHKIUS, TPUTOHOMETpHUYECKHE (YHKIIUH,
oOpaTHble (YHKIHMH; YMEHHE CTPOUTh TIpadUKH H3Y4EHHBIX
¢byHKIMI, MCIOIB30BAaTh TPAPUKK NMPU U3YUYCHHH MPOIECCOB U
3aBUCHUMOCTEH, MpH PEHIeHWH 3a7ad4 U3 JPYTUX Y4eOHbIX
IPEIMETOB U 33Ja4 U3 PEAbHON KHU3HH; BBIPAXKATh (POPMYIIaMu
3aBUCHUMOCTH MEXy BeTMUNHAMU;

- YME€Tb OIEPHUPOBAaTh MOHATHAMH: TOXKAECTBO, TOXKIECTBEHHOE

npeoOpa3zoBaHue, ypaBHEHHUE, HEPABEHCTBO, cucTeMa
YpaBHEHUH W HEPABEHCTB, pAaBHOCWIBHOCTh YypPaBHEHU,
HEPAaBEHCTB U CHUCTEM, pallMOHAIbHBIE, HWPPALHOHAIbHBIC,
MIOKa3aTelIbHBIE, CTETICHHBIE, JorapupMUUecKue,

TPUTOHOMETPUYECKHE YPABHEHHS, HEPABEHCTBA W CHUCTEMBI;
YMETh pelllaTh YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C TIOMOIIIBIO
pa3NUYHBIX TPUEMOB; pellaTh YypaBHEHUS, HEPAaBEHCTBA U
CHUCTEMBI C MapaMeTpoM; NMPUMEHATh YPAaBHEHHS, HEPAaBEHCTBRA,
WX CHCTEMBI ISl pelieHus] MaTeMaTH4YeCKUX 3a/Jad W 3a1ad u3
pa3nuUHbIX 00JacTell HAYKU U pealbHOU KU3HMU;

- yMeTh CBOOOJHO ONEPUPOBATHL TMOHSATHUSAMH: JBUKEHUE,
napayiebHBIi  TIEPEHOC, CHUMMETPHUsT Ha TUIOCKOCTH W B
MPOCTPAHCTBE, MOBOPOT, MPEoOpa3oBaHuEe MOA00HS, MOIOOHBIC
Gburyphl; yMeTh paclio3HaBaTh paBHbIC W TOAOOHBIC (DUTYPHI, B
TOM 4YHCIIE B TPHUPOJAE, HCKYCCTBE, AapXUTEKType; YMETb
WCIIONIb30BaTh ~ T€OMETPUUYECKHE  OTHOIICHUS,  HaxXOJIUTh
TCOMETPUYCCKUE BEIUYHMHBI (JJIMHA, Yroj, IUIOIIAJh, OOBEM)
NpH PEIICHUU 3a7a4 M3 JPYrMX YYeOHBIX MPEIMETOB U U3
peanbHON KU3HU
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3aJjady = ¢ cOOJIIOAEHUEM
OPTOHOMUKH, TEXHUKN
0e30IacHOCTH, THUTHEHBI, pecypcocOepexeHus,
IIPaBOBBIX u OTHYCCKHUX HOpPM, HOpM
UH(OpPMAIIMOHHON O€30MacCHOCTH;
- BJIQJICTb HABbIKAMU PACIIO3HABAHUSA W 3alllUThI
nHpopmaluy, HHPOPMAIMOHHON Oe30macHoCTH
JINYHOCTHU

OpraHru3allMOHHBIX
TpeOoBaHMIA

OK 03. IImanupoBats u
peam30BbIBaTh COOCTBEHHOE
npodecCHOoHANBHOE U
JIMYHOCTHOC PA3BUTHUC,
NPEAIPUHUMATEIBCKYIO
ACATCIIBHOCTH B
npodeccroHanbHOMN cdepe,
WCTIOJIb30BaTh 3HAHUS 110
(MHAHCOBOW IPaMOTHOCTH B
Pa3NIUYHBIX )KU3HEHHBIX
CUTYaLUsX

B obnactu 1yxoBHO-HPaBCTBEHHOTO BOCITUTAHMS:
-c)OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUA,
STUYECKOTO TIOBEJICHUS;

- CHOCOOHOCTHh  OIEHMBATh  CUTYallMI0 |
NpUHUMATb OCO3HAHHBLIC PCIICHUS, OPUCHTHUPYACDH
Ha MOpaJIbHO-HPABCTBCHHBIC HOPMbI U [ICHHOCTHU,
- OCO3HaHHME JIMYHOTO BKJIaa B TIOCTPOCHHUE
YCTOHYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJIUTEINSIM
u (WIM) IpYruM 49ICHaM CEMbH, CO3JaHUIO0 CEMBbH
HAa OCHOBE OCO3HAaHHOTO IPHHATUS LIEHHOCTEH
CEMEHHON XU3HHU B COOTBETCTBUHU C TPaJULIMIMHU
HapoaoB Poccuu;

OBnajgeHrne YHHUBEPCAJIbHBIMH PETYISATUBHBIMU
JIENCTBUSAMM:

a) caMOOpraHu3aIus:

- CaMOCTOSTEIBHO OCYILIECTBIISTh
[I03HABaTENbHYIO JeSTeNbHOCTD, BBISBJISITD
poOIEeMBI, CTaBUTh u (bopMynHupoBaThH
coOCTBEHHBIE  3aJaydl B 00pa30BaTENbHON

JESITEIbHOCTU U )KU3HEHHBIX CUTYyalUsX;
- CaMOCTOATEIbHO COCTAaBJISTh IUIAH pEIICHUs
npoOJieMbl € YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTEHHI;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
croco0CTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO
LIMPOKON SPYJIMIIMU B Pa3HbIX OOJIACTSIX 3HAHUM,

- yMEThb  ONEpUPOBATh  IOHATHAMH.  palHOHAIBHBIC,
HUPPALMOHAJIBHEIE, IIOKa3aTEeIIbHBIE, CTCIICHHBIE,
gorapuMudeckue, TPUTOHOMETPUYECKHE  YpPaBHEHUS |

HEPABEHCTBA, UX CUCTEMBI;

- YMCTbH ONCPUPOBATL MNOHATUAMH: MHOI'OIrpaHHHUK, CCYCHUC
MHOTOTpaHHHKa, KyO, Mapajulelenunen, Mpu3Ma, MNHpPaMuia,
¢urypa ¥ MOBEPXHOCTh BpAlICHWs, LWIMHAP, KOHYC, IIap,
cdepa, cedeHus GUTYpPHl BpAIICHUS, TUIOCKOCTh, KaCAIOMIASCS
cdepsl, TWIMHAPA, KOHYCA, TUIOMAAb TOBEPXHOCTH THPAMUJIBL,
MPHU3MBI, KOHYyCa, MWJIWHIpA, IJIOMAab cdepbl, o0beM Kyoa,
OpSMOYTONIBHOTO  TapajuieNiennunena, NHpaMUAbl, IPU3MBI,
IIMHIpA, KOHYCa, Iapa; YMEHHe H300paxaTh MHOTOTPaHHHUKA
U MOBEPXHOCTH BPAIICHUS, UX CCYCHUS OT PYKH, C IOMOIIBIO
YEepPTE)KHBIX WHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMETh
pacro3HaBaTh ~ CHUMMETPHUIO B IIPOCTPAHCTBE,  yMETh
pacno3HaBaTh MPaBHIbHBIE MHOTOTPAHHHUKH;

- yYMeThb OIEPUPOBaTh MOHATHAMH: MPSIMOYrOJbHAas CHUCTEMa
KOOpJMHAT, KOOPIUHATBHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA,
CKAJSIPHOE MPOM3BEJCHUE, YroJ MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOpa HAa 4YHCJIO, HAXOAUTh C
HOMOIIBIO M3YYEHHBIX (POPMYIT KOOPIHHATHI CEPEIMHBI OTPE3Ka,
PACCTOSIHUE MEXKIY IBYMS] TOUYKAMU
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IIOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTeNbHBIN U
KYJIbTYpHBI YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh NPUEMbl pe(iIeKcuu A OLEHKU
CHUTYalLluH, BIOOpA BEPHOTO PEIICHUS;

- yMETb OLEHUBAaTh pPUCKU M CBOEBPEMEHHO
IIPUHUMATh PEIIECHUS 110 UX CHHXKEHUIO;

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

TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH M CaMOOIIPEIENICHNUIO;
-OBJIaJICHUE HaBbIKaMU yueOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHOM W CONUAIbHON
JIeSITeNbHOCTH;

OBnanenue YHUBEPCAIBbHBIMU
KOMMYHUKATHBHBIMH JICHCTBUSIMU:

0) coBMecTHas IeSITETbHOCTD:

- TIOHMMaTb M HCIIOJIB30BaTh IPEUMYIIECTBA
KOMaH/THOW W WHIWUBUAYAILHOW paboTHI;

- IPUHUMATh LEIU COBMECTHOM NEATEIBHOCTH,
OpPraHU30BBIBAaTh U KOOPAWHUPOBATH NEHCTBUA 110
€¢ JOCTH)KCHMIO: COCTaBJIATH IUIAH JAECWCTBUM,

pacnpeiesiiTh  poOJIM  C  y4eTOM  MHEHHMH
YYaCTHHKOB OOCYXJIaTh PE3yJIbTaThl COBMECTHOU
paboThI;

- KOOpAMHUPOBaTb M BBINOJHATH paboTy B
YCIOBUSIX ~ PEAIbHOTO, BUPTYaJIHHOTO u
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;

- OCYUIECTBJISTH IO3UTHBHOE CTPATErHYECKOE
MOBEJICHUE B PA3IMYHBIX CUTYaIUSIX, MPOSBISATH
TBOPYECTBO u BOOOpaKEHHE, OBIThH
WHUIMATUBHBIM.

OBnajgeHne YHHUBEPCAJIbHBIMHU PETYISATUBHBIMU
JNEUCTBUSIMU:

- YMEThb ONEPUPOBATH TMOHATUSMH: CIy4YalHBI ONBIT U
cilyyaifHOe COOBITHE, BEPOSITHOCTh CIIy4alHOI'0 COOBITHS; YMETh
BBIYHCIIATH BEPOATHOCTH C HCIONB30BaHWEM T'padUUecKux
METOJ/IOB; TPUMEHITh (QOPMYJbI CIOKCHUS € YMHOXKCHUS
BEpOSITHOCTEH, KOMOWHATOpHbIE (akTel U  (HopMyisl TIpU
pElIeHNH 3a/1a4; OIIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHH;
3HAKOMCTBO CO CJIyYailHbIMHM BEJIMYMHAMHU; YMEHHE MPUBOIUTH
IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YUCET B MPHUPOJHBIX U
OOIIIECTBEHHBIX SIBIICHUIX;

- YMETh CBOOOZHO ONEPUPOBATH MOHATHSAMH: CTEIECHb C IIEIBIM
MOKaszaTeleM, KOpeHb HaTypaJbHOH CTENeHH, CTEleHb C
pallMOHANTBHBIM TIOKa3aTelleM, CTeNeHb C JIeHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) TIOKa3aTeleM, JIorapu(M dYHcIa, CHHYC,
KOCHHYC ¥ TaHT€HC IPOU3BOJILHOT'O YHCIIA;

- yMeTh CBOOOIHO ONEPUPOBATH MOHATUAMU: TpaduK (yHKIIHH,
oOparHas  (QyHKOMA, KOMIO3WIMS  (QYHKIHMHA, JUHEHHAs
byHKOMs, KBaapaTuyHas (QYHKIOHS, CTCINCHHas QYHKOHS C
HeNbIM  TIOKa3aTelleM,  TPUTOHOMETpUYecKHue  (PYHKIUH,
oOpaTHBIE TPUTOHOMETpUYECKHe (YHKIMHU, TOKa3aTelbHas U
norapumudeckas  (QYHKIUU; YMEThb CTPOUTh  TpaduKu
(G YHKIHHA, BRITOIHATH MPeoOpa3oBaHus rpad)uKoB (QyHKIIHIA,

- yYMeThb HCIIONB30BaTh Tpapuku QYHKIMHA I H3y4CHUs
NPOILIECCOB M 3aBUCHMOCTEH TNpHU pEIIeHUH 3a1ad U3 JPYrux
y4eOHBIX TPEIMETOB M W3 peallbHOM JKU3HU; BBIPAXKATb
dopMynaMu 3aBHCUMOCTH MEX/1y BETHUYNHAMU;

- CBOOOJIHO ONEPHPOBATH MOHATHUSAMH: YETHOCTh (DYHKIIHH,
NEPUOMYHOCTh  (PYHKUWH,  OTPAHMYCHHOCTh  (DYHKIIHH,
MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (YHKIIMU, HAHOONIbIIee U
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HalMEHbIllee 3HAauYeHUs (YHKIUU Ha IPOMEXKYTKE;
IIPOBOAUTH HCCIIEI0BAHNE (PYHKIUH;

- yMeThb HCIIONIb30BaTh CBOMCTBA M Trpapuku (QyHKIMH Ui
pellieHus ypaBHEHUHM, HEPABEHCTB M 3a7ad C IapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA PEUICHHIA
yYpaBHEHUH, 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:

- ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas
ACTETHKY OBbITa, HAYYHOTO M TEXHHYECKOTO
TBOpYECTBa, CIOPTa, Tpyda M OOIIECTBEHHBIX
OTHOIIIEHU;

- CIMOCOOHOCTh BOCIPUHHUMATH PA3TUYHBIC BHIIBI
HCKYCCTBa, TPaJUIMA U TBOPYECTBO CBOETO H
JpPYruX HapoAOB, OIIYIIaTh 3MOIIMOHAIHLHOE
BO3JECHCTBHE UCKYCCTBA;

- yOeXIeHHOCTh B 3HAUMMOCTH Ui JINYHOCTH U
o0mecTBa  OTEYECTBEHHOTO U MHPOBOTO
HACKYCCTBA, 3THAYECKUX KYJIbTYPHBIX TPaAHLIUN U
HapOIHOI'O TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HBIX BHIIAX

HCKYCCTBa, CTPEMJIEHHME NpPOSBIATH KadecTBa
TBOPYECKOW JIMYHOCTH;

OBnanenue YHUBEpCAIbHBIMU
KOMMYHUKAaTUBHBIMU JICHCTBUSMU:

a) oOmeHue:

- OCYIIIECTBJISATh KOMMYHHKAIIMK BO BCeX cdepax
JKH3HU,

- pacrio3HaBaThb H6B6p6aJ'HJHBIe cpcacTBa
OGH.[GHI/I?I, IDOHMMATb 3HA4YCHHUC  COLHAJIbHBIX
3HAaKoOB, pacrio3HaBaThb NpCAIOChIIIKHA

KOH(DITUKTHBIX CUTYallUi U CMATYATh KOH(IUKTHL;
- pa3BEepHYTO U JIOTUYHO H3JaraTth CBOIO TOUYKY
3pEHUs C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

- YMETh ONEPHUPOBATHh MOHIATUIMHU: CpeaHee apuPMeTHIecKoe,
MenuaHa, HauOonbplllee W HaWMEHBIIEe 3HAYeHUs, pa3Max,
JMCIIEpCUs, CTaHAApPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMEHHE  W3BIEKaTh,  HMHTEPIPETUPOBATH  WH(GOPMAIHIO,
MPENCTaBICHHYI0 B TabnuIax, Ha aMarpaMmax, Tpadukax,
OTPKAIONIYI0 CBOKMCTBA pEaTbHBIX TPOIECCOB M SBICHUI;
MPENCTABIATh HHPOPMALIUIO C TIOMOIIBIO TaOJIHI] ¥ JHArpaMM;
WCCIIEZIOBATh CTAaTUCTHYECKWE JaHHBIE, B TOM 4HCIE C
IPUMEHEHHEM IrpaUIecKuX METOIOB U JIEKTPOHHBIX CPECTB;
- YMETh ONEPHPOBATH MOHITUAMHU: TOUYKA, MpPsIMasi, IMIIOCKOCTH,
MPOCTPAHCTBO, JBYTPAHHBIA Yoy, CKPEUIMBAIONINECS MpPSMBIE,
NapajienbHOCTh M TNEPHEeHAMKYISPHOCTh  HPSMBIX U
IUIOCKOCTEH, YTOJI MEXIy NPSAMBIMH, Yol MEXIy INpsIMOH U
IUIOCKOCTBIO, YTOJl MEXKAY IUIOCKOCTSIMU, PACCTOSIHHE OT TOYKU
N0 TIJIOCKOCTH, PACCTOSHUE MEXIYy TMpPSIMBIMH, PAcCTOSHHE
MEXIY IIOCKOCTSMU;

- YMETh HCIIONB30BaTh MIPH PEIICHUHN 33734 U3y4eHHbIE (PaKThI U
TEOpeMBbl TUNIAHUMETPUHN; YMEHHE OLICHUBATh pa3Mepbl OOBEKTOB
OKPYKAIOIIero Mupa

[1K 1.2. Opranu3oBsiBaTh U
KOHTPOJINPOBATH BBIMOJIHEHUE

B yvactu TPYAOBOI'O BOCIIUTAHUSA:
- TOTOBHOCTb K TpyAy, OCO3HAHUC HCHHOCTU

- CBO6OI[HO ONICPpUPOBATH MMOHATUAMU: pAIUOHAIIBHOC YHCJIO,
OcckOHEUHas TMCPpHUOANYCCKAL ,Z[pO6L, ITPOLCHTHI,
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rOpHO-HOI[FOTOBI/ITCHBHI)IX nu
BCIIOMOTaTeIbHBIX Pa0OT MpH
MMOA3EMHON JOOBIUE TOIE3HBIX
N CKOIIACMBIX.

TPYIOJIIOOHSI, - MHTEPEC K pa3iu4yHbIM chepam
npo(eCCHOHATBLHON AEATENbHOCTH, CBA3aHHBIM
C MaTEMaTHKOM U €€ MPHIIOKECHHSIMH,

-yMEHHE COBEpIIaTh OCO3HAHHBIA  BHIOOP
Oymymeidt  mpodeccnn W peayM30BBIBATH
COOCTBEHHBIC KH3HCHHBIC TUIAHBI,

-TOTOBHOCTh u CHOCOOHOCTH K
MaTeMaTH4YECKOMY 00pa3oBaHUIO u
caMo00pa30BaHHUIO HA  MPOTSKEHUH  Bcei
KHU3HH,

-TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUU
MPAKTUIECKUX 3amaq MaTeMaTHIECKOM
HaTPaBJICHHOCTH;

OBnanenue YHHUBEPCAIBHBIMU y4eOHBIMU

M03HABATEIbHBIMHU JICHCTBUSIMHU:

a) 6a30BBIC UCCIIEIOBATEIHCKUAEC CHCTBHUS:

- WCTIOJIh30BATh BOTIPOCHI Kak
WCCIICIOBATENILCKUH  WHCTPYMEHT — ITO3HAHMS,
dbopmMynupoBaTh  BOMPOCHL,  (UKCUPYIOIIUE
NpoOTHBOpEYHe, MpoOJeMy,  yCTaHABIMBATh
UCKOMOE M JIaHHOe, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHCHUE;

- TIPOBOJIMTH CAMOCTOSITEIBHO CILIAHMPOBAHHBIN
AKCIIEPUMEHT, MCCIICIOBAHUE 110 YCTAHOBJICHUIO
O0COOGHHOCTEH  MaTEeMAaTHYECKOro  OOBEKTa,
SIBIICHUSI, TIPOIIECCA, BBISIBJICHUIO 3aBUCUMOCTEH
MEXy 00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;

- CaMOCTOSITENIbHO (OPMYIHPOBATH 0000IICHNUS
U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaAOIOICHHS, UCCIIeIOBAHMS, OIICHUBATh
JOCTOBEPHOCTh  TMOJYYEHHBIX  PE3yJbTaToB,
BBIBOJIOB M 000OIIEHNIA;
- TPOTHO3UPOBATH

BO3MOJXHOC€ pa3BUTHUC

UPPALMOHAIIBHOE 4YHUCJIO, MHOXECTBA PAalMOHAIBHBIX U
JICMCTBUTEIIBHBIX YHUCEN, MOJYJb JACHUCTBUTEIBHOTO YMCIIA;
IPUMEHSTHh JAPOOM U MPOLEHTHI JJS PELIECHUs MPUKIATHBIX
3a7a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHWN M PEAJbHOMN >KU3HH;
OPUMEHSTh  NpUOIKEHHBIE  BBIYMCIICHUS, IIpaBHJIa
OKpYIJIEHUS, IPUKUJKY U OLIEHKY pe3yJbTaTa BBIUYUCICHUM;
CBOOOJHO OMNEpUPOBaTH MOHATHUEM: CTENEHb C LENbIM
MOKa3aTejeM, MCIOJIb30BaTh MOJAXOAALIYI0 (GOpMYy 3alucu
JIEMCTBUTEIIBHBIX YHCEJI ISl PEIICHUs PAKTUYECKUX 3a]1a4 U
MPEJICTaBICHUs] JAHHBIX; CBOOOJHO ONEPUPOBATH MOHSATUEM:
apu@MeTHUYecKuil KOpeHb HaTypaJbHON CTeneHH; CBOOOIHO
ONIEPUPOBATh  IOHATHEM: CTENEHb C  PalUMOHAIBHBIM
nokasaresem; cBOOOIHO ONEPUPOBATh MOHATUAMU: JIOTapupm
yHclia, AECATUYHbIE U HaTypajbHbIE JOTapu(Mbl; CBOOOIHO
ONIEPUPOBATh  MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC,
KOTAHI€HC YUCJIOBOIO apryMeHTa; ONEPUPOBATH MOHITHSIMMU:
ApPKCUHYC, ApKKOCUHYC M ApKTAHT€HC YMCIIOBOTO apryMEHTa;
- cBOOOJIHO OINEpHPOBaTh MOHATUSMU: HATYypaJlbHOE U IEJI0e
YUCJIO, MHOXECTBA HATYpPAJbHBIX M  LEIbIX YHUCEl,
UCIIOJb30BATh NPHU3HAKU JenuMocTH uenblx uucen, HOJL
n HOK HarypanbHbIX yMceln Ui peleHus 3a1a4, IpUMEHATh
anroput™ EBkimpa; cBoOOJHO OMNEpUPOBATH MOHSITHEM
OCTaTKa MO MOJYJII0, 3alKChIBaTh HATypalbHbIE YHUCIA B
Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMAaX CUYHUCICHHUS; CBOOOTHO
ONIEPUPOBATH NOHATUSAMHU: KOMILJIEKCHOE YHCIO U MHOKECTBO
KOMIUIEKCHBIX YHMCEJ, MPEJICTaBIATh KOMIUIEKCHBIE 4YHCia B
anredpanveckoil U TPUTOHOMETPUUECKOU (opMe, BHITIOIHATh
apumMeTUyecKue Omepaud ¢ HUMH U H300pakaTh Ha
KOOPAMHATHOM IIJIOCKOCTH;

- CBO6OI[HO ONICpUpPOBATH OCHOBHBIMHA IIOHATHUAMU
CTCpCOMECTpUN IIpU  PCHICHUU 3aja4 W  IMPOBCIACHUU
MAaTeMaTUYCCKUX paCCY)KﬂeHHﬁ; IMPUMCHSTH AKCHUOMBI

CTCPCOMCTPUN W  CICACTBUA W3 HUX TIpU PCHICHUU
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npoluecca, a TakK€ BbIABUTaTh MPEANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX;

0) coBMeCTHas JIeATeIIbHOCTb:

- MOHUMaTb U HCHOJb30BaTh MPEUMYIIECTBA
KOMaHJHOW W WHIUBUAYAJIbHOW paboThl mpu
pelieHny y4eOHBIX 3ajay, NPUHUMATh Lelb
COBMECTHOM  JESATENIbHOCTH,  IUIAHUPOBATH
OpraHHu3aI1Io COBMECTHOM paboThl,
pacnpenensiate BUAbI padOT, JOroBapUBaThCS,
oOcyXJaThb TMpoLecC U pe3yiabTaT padoThl,
000011aTh MHEHHS HECKOJIbKUX JTFOCH

- y4JacTBOBaTh B TPYIIOBBIX (popmax padOTHI
(obcyxnmenus, OOMEH MHEHUH, «MO3TOBBIC
HITYPMbI» ¥ UWHBIE), BBINOJHITH CBOIO YacTh
paboThl M KOOPAMHHUPOBATH CBOM JAEUCTBUS C
JPYTMMH  WIEHAMM  KOMaHJbl, OIICHUBATh
KayecTBO CBOEro BKJIaJga B OOIIMI MPOAYKT IO
KpUTEpUsSIM, c(POpMyIHPOBAHHBIM Y4aCTHUKAMU
B3aUMOJICHCTBUS.

OBnajgeHrne YHHUBEPCAJIbHBIMH PETYISATUBHBIMU
JIENCTBUSAMM:

B) CaMOOPTaHU3aIIUs:

- COCTABJIATH IIAH, AJITOPUTM pEIIeHHs 3a1auHu,

- BBIOMpAaTh CIOCOO pemieHWs C  y4ETOM
HMEIOITUX CS pecypcoB 4 COOCTBEHHBIX
BO3MOKHOCTEH,

- apryMEHTUPOBaTh U KOPPEKTUPOBATH BApUAHTHI
penieHni ¢ y4éToM HOBOM MH(OpMaIIUH.

TreOMETPUYECKUX  3a7ad; KIAaCCH(PUUIUPOBATh  B3aMMHOE
pacrooKeHUue TMpsSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
OPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B TIPOCTPAHCTBE;
CBOOOJTHO ONIEpUPOBATH MOHITHAMH, CBSI3aHHBIMH C YTJIIaMHU B
IPOCTPAHCTBE: MEXIY MNPSMBIMH B IMPOCTPAHCTBE, MEXKIY
IpSIMON U TUIOCKOCTBIO; CBOOOJHO ONEpUPOBATH MOHATUSIMU,
CBSI3aHHBIMU C MHOTOTPaHHMKAaMHU; CBOOOJHO pacrio3HaBaTh
OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpH3Ma, NHUpPaMU/A,
NpsIMOYTOJIbHBIN Napasuienenunes1, Ky0); KiaccupuuupoBaTh
MHOTOTPAaHHHUKH, BBEIOWpass OCHOBAHUS JUIsl KiacCH(PUKAIINY;
CBOOOMHO  OMEpUPOBATh  TOHSATHSIMH, CBS3aHHBIMH  C
CeUEeHHEM MHOTOTPAaHHUKOB  IIOCKOCTBIO;  BBITIOJNHATH
napaiesbHoe, [EHTPAIEHOE " OpPTOTOHAIEHOE
NpOEKTHpOBaHWE (GUryp Ha  IUIOCKOCTh,  BBITIOJHATH
n300pakeHus: (Uryp Ha TUIOCKOCTH;, CTPOUTH CEUYCHUS
MHOTOTPAaHHUKOB  pPa3MYHBIMU  METOJaMH, BBIIOJHATH
(BBIHOCHBIC) IIJIOCKME UYEPTEKH M3 PHUCYHKOB TPOCTHIX
00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHHU3Y; BBIUHCIATH
IUIONIAIM  TOBEPXHOCTEH  MHOTOTPaHHHUKOB  (NIPU3Ma,
NUpaMKia), TEOMETPUUECKUX TeJl ¢ NMPUMEHEHHEM (GOopMyI;
CBOOOJHO  OMEpUPOBaTH  IMOHATUSAMHU:  CHMMETpUS B
MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CUMMETPHUH, LIEHTD,
OCb U IUJIOCKOCTh CHUMMETpUM  (UTYpbl;  CBOOOJHO
OTIEpUPOBATh TMOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B MPOCTPAHCTBE; BBINOJHATH JCHCTBHS HaJ
BEKTOpaMH;,  pemiatb  3aJayd  Ha  JJOKa3aTelbCTBO
MaTeMaTH4YeCKUX OTHOIICHHIA u HaXO0KJICHUE
FEOMETPUYECKUX BENUYHMH, TPUMEHSS H3BECTHBIE METObI
OpU pEUIeHHH MaTeMaTHYeCKUX 3a/Jad MOBBIIIEHHOTO U
BBICOKOTO YPOBHSI CIIO)KHOCTH; MPUMEHSATh NpocCTeHIne
IpOTrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBl TP  PEUIEHHH CTepPEeOMETPUYECKHUX  3aJad;
U3BJICKaTh,  NPEoOpa3oBbIBATh W HHTEPNPETUPOBATH
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WHPOPMAIIMIO O  TMPOCTPAHCTBCHHBIX  I'€OMETPHYECKUX
durypax, TpPENCTABICHHYI0 Ha 4YepTekax W PHCYHKAX;
MPUMCHSITH MTOJIydeHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATH U
AHAIM3UPOBATH PEATLHBIC CUTYAIlUU, IPUMCHSITH W3YYCHHBIC
MOHITHSI B TPOIECCE TIOWCKA PEHICHUS MaTeMaTHYECKU
chopMynupoBaHHON TPOOJIEMBI, MOJETUPOBATh pPEATbHbBIC
CUTyaIliu Ha SI3bIKE T€OMETPHH, HCCIICIOBATh IMOCTPOCHHBIE
MOJITTM C WCIIOJIb30BAHHEM T'€OMETPHYSCKUX TOHATHH U
TEeOopeM, ammapara ajareOpbl, pernarh MPaKTUYECKUE 3aaadu,
CBS3aHHBIC C HAXOXKICHHEM TEOMETPHUYCCKUX BEJIHYWH;
UMETh TIPEJCTABJIICHUS 00 OCHOBHBIX JTamax pa3BUTHS
TCOMETPUH KaK COCTaBHOW dYacTH (yHIAMEHTAa pa3BUTHUS
TEXHOJIOTHH,

- CBOOOJHO ONEPHUPOBATh TOHATHSIMH, CBSI3aHHBIMHA C

HWINHAPUYECKOH, KOHUYECKOU u chepudeckoi
MMOBEPXHOCTSMH, OOBSCHATH CIOCOOBI
MOJIy4EHUS ;0TIepUPOBATh MOHATUAMHU, CBSI3aHHBIMU C TeJlaMU
BpalllCHUS: LUMJIUHAPOM, KOHYCOM, cdepoit u

IIapoM;paclio3HaBaTh Teja BpalleHus (LMIMHIP, KOHYC,
chepa u map) U OOBACHATH CIIOCOOBI TOJYYCHHS Tell
BpAIICHUS;KJIaCCU(UINPOBATh  B3aUMHOE  PACIIOJIOKCHUE
cheppl W IUIOCKOCTH;BBIYHMCISATH BEJIWYMHBI DIIEMEHTOB
MHOTOTPaHHHKOB M TeJl BpaIIEHHs, OOBbEMBI M IUIOIIAIN
NOBEPXHOCTEHl ~ MHOTOTPDAaHHMKOB W TeNl  BpAIICHHS,
TE€OMETPUYECKUX TelI C IMpUMEHEHHEM (OpMYIT;cBOOOTHO
OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMHU ¢ KOMOWHALIUSIMH TeIl
BpAIICHUS] © MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIIMCAHHBIH B
chepy M omucaHHBII OKOJO cdepsl, cdepa, BIHCAHHAS B
MHOTOTPAaHHUK  WJIM  TeJO  BpAIlEHUs;  BBIYUCIATH
COOTHOIIEGHUS ~MEXAy IUIOU[aJsiMU  TOBEpPXHOCTEH H
00BbEMaMu MOJOOHBIX TeJ; U300pakaTh U3ydaeMble QUTYpHI,
BBINOJIHATh (BBIHOCHBIE) IJIOCKUE YEpPTEXKU W3 PHUCYHKOB
OPOCTHIX OOBEMHBIX (HUryp: BHJ CBEpXy, COOKY, CHH3Y,
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CTPOHTH CCUCHHS TeI BpaIlCHHS, U3BIICKATh,
UHTEPIPETHPOBATh M MNPeoOpa3oBHIBaTh HHPOPMAIUIO O
POCTPAHCTBEHHBIX reOMETPHYECKIX ¢urypax,

IPEJCTaBICHHYI0 Ha 4YepTeXaX U pPHUCYHKax; CBOOOJHO
OTNIEPUPOBATH TIOHATHEM BEKTOP B MPOCTPAHCTBE; BBHIMOJIHATH
omepaly HaJl BEKTOpaMu; 3aJaBaTh MJIOCKOCTh YpaBHEHUEM
B JICKAPTOBOM CHCTEME KOOPJMHAT; PelIaTh T€OMETPUUCCKIE
3a/1aud  HA BBIYKMCICHHE VIJOB MEXAy TMPSIMBIMH U
MJIOCKOCTSIMU, BBIUYMCIEHUE PACCTOSHUM OT TOYKU JO
MJIOCKOCTH, B  II€JIOM, Ha TPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO  METOJAa TpH  PEIIeHWuH;  CBOOOIHO
OTNIEPUPOBATh TOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBHM)KEHUH; BBINOJHSITH
M300pKEHUS MHOTOTPAHHMKOM U T BpallleHUus TMpu
NapaJyieIbHOM  IEPEHOCE,  IIEHTPAJIbHOM  CUMMETPUH,
3€pKaJIbHOM CHMMETPUHU, MPHU TOBOPOTE BOKPYT MPAMOH,
npeoOpazoBaHus noaoous; CTPOUTH CeUYCHUS
MHOTOIDAaHHUKOB W TE€J BpAIlCHMs: CEYECHMs ILWIMHIpa
(mapannenbHO W THEePHEHIUKYISIPHO OCH), CEUYEeHHS KOHyca
(mapayiesbHOE OCHOBAHMIO M TMPOXOJIAIIEE Yepe3 BEPIIMHY),
CEYEeHM 111apa; UCIIOJIb30BATh METOAbI IOCTPOCHUS CEUEHUI:
METOJ| CJIEJ0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOT
IepeHOca CEKYyIEH MIOCKOCTH; TI0KAa3bIBaTh TEOMETPUUECKUE
VTBEPXKACHUS, MPUMEHATh reoMeTpudyeckue (akTol ams
pelIeHusl CTEPEOMETPUUYECKHX 3a/ay, Mpearnoiararoimx
HECKOJIbKO WIaroB pEIIeHMs, €CIU YCJIOBUS NPUMEHEHUs
3aJaHbl B SBHOM M HesBHOW (opme; pemarh 3agadd Ha
JI0Ka3aTelIbCTBO MaTeMaTUYeCKUX OTHOLLIEHUI u
HaxOXJIEHUE  TEOMETPUYECKUX  BEIUYMH;  NPUMEHATH
MPOTrpaMMHBIE CPEJICTBA U AJNEKTPOHHO-KOMMYHUKAIIMOHHbIE
CUCTEMBbl TMpU PEIIEHUH CTEPEOMETPUUYECKUX  3aj]ay;
MPUMEHATH MOJYYCHHbIE 3HAHUS HA MPAKTUKE: CPAaBHUBATH,
AQHAJIM3UPOBATh M  OLEHUBATH  pEAJbHbIE  CHUTYalluH,
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MPUMEHATh M3YYCHHBIE TIOHATHS, TEOPEMbI, CBOWCTBA B
npouecce MMOMCKa peleHus MaTeMaTHYSCKH
c(hOopMyITMPOBaHHON TPOOIEMBI, MOJICIUPOBATH PpPEATbHBIC
CUTYyallUH HA A3bIKE T€OMETPHUH, HCCIEA0BATh MOCTPOCHHBIC
MOJIEJIM C MCIIOJb30BAaHUEM TIE€OMETPUYECKUX TMOHATUN U
TEOpeM, ammapara anreOphl, pelarh MPaKTHYECKHE 3aayuH,
CBSI3AHHBIE C HAXOXJIECHHEM TE€OMETPUUYECKUX BEJIWYMH;
UMETh TPEACTaBICHUST OO0 OCHOBHBIX OJTamax pa3BUTHUS
FEOMETPUHM KaK COCTaBHOM dYacTH (yHIamMeHTa pa3BUTHUSA
TEXHOJIOTUH.
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