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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 NEeATeTbHOCTH.

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

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

OK 05. OcymecTBisaTh yCTHYIO M THMCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJapcTBEHHOM si3blke Poccuiickoil ®exepanuu ¢ ydyeToM OCOOEHHOCTEH
COIMAJILHOTO U KyJIbTYPHOTO KOHTEKCTA.

I[IK 1.1. BbeInosnHATh AE€UCTBUS MO MPOBEACHUIO aBapHUITHO-CIACATEIbHBIX
paboT mpH JTIOKATU3alUY 1 JTUKBHUIAIUN TTOCIEICTBUIA YPE3BBIYANHBIX CUTYAIIHUA.

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

00pa3oBaTeILHOM IPOrpaMMBI CPETHETO 00IIET0 00pa30BaHMUS.

B pamkax ocBoeHust coaepkaHusi ydyeOHoro mnpenmera «MaremaTHKa»,
o0ecrnieunBaeTCs IOCTUKEHUE 00YyUAIOUIUMHUCS CIEAYIOIINX PE3yIbTaToOB:



JIMYHOCTHBIX

B yactu -COPMHUPOBAHHOCTh TPAKIAHCKON TMO3WIHUKA  OOydaromerocs Kak
rPaKIaHCKOI0 aKTUBHOTO W  OTBETCTBEHHOTO WIEHA POCCHUICKOTO  OOIIEeCTBa,
BOCIIMTAHUS MpEICTaBICHUE O MaTEeMaTUYeCKUX OCHOBaX (DYHKIMOHUPOBAHHUS
Pa3NUYHBIX CTPYKTYp, SBICHHHA, MPOIELyp TpPa’KIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCBI M JIPYroe), YMEHHE B3aMMOJCHCTBOBATH C
COLIMANBHBIMA WHCTHTYTAMH B COOTBETCTBHUM C WX (QYHKIUSAMH |
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 pa3jNYHbIX BUJOB UCKYCCTBA;
- c(hopMHpPOBAaHHOCTh YMEHHUS MPUMEHATh MaTeMaTH4eCKHe 3HaHHS 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/JOPOBUTENILHON IS TEIBHOCTHIO;
- TOTOBHOCTh K TPYAY, OCO3HAHHME IICHHOCTH TpPYyIOJIO0Us, MHTEpEC K
B uacrn pasnmuuHbIiM cepaM MpodhecCHOHATBHOM JESITEILHOCTH, CBSI3aHHBIM C
TPya0BOTO MaTE€MaTHKOMN
BOCIIMTaAHHUSA U eé NMPWIOKEHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIA BBIOOp OymyImei
npodeccun W peanu3oOBbIBATH COOCTBEHHBIE JKU3HEHHbBIC IUIAHBI,
TOTOBHOCTD u CIOCOOHOCTh
K MaTeMaTHu4eckoMy 0Opa30BaHUIO U caMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEH JKM3HM, TOTOBHOCTb K AaKTUBHOMY YYacTUIO B PpELICHUH
MPAKTHYECKUX 33/1a4 MaTeMaTUYECKOM HaNpaBICHHOCTH;
- ¢(hopMHPOBAHHOCTh SKOJOTHYECKON KYIbTYpPhI, MOHUMAaHHE BIHSHUSI
B uactu COLIMAIbHO-9KOHOMHUYECKUX TPOLIECCOB HA COCTOSHUE MPUPOJHOW U
IKOJIOTHECKOro COLIMANIBHOM Cpe/ibl, OCO3HAHUE II100aJBHOTO XapaKTepa IKOJOTHUYECKUX
BOCIUTAHUS

npo6ieM, OpUEeHTAlUsl Ha NPUMEHEHUE MaTeMaTW4YeCKMX 3HaHWH Ui
pelieHuss 3ajad B OOJIACTM OKpY)KAaloLleW cpefpl, IUIaHUPOBaHHE
IOCTYIIKOB U OLICHKM MX BO3MOJKHBIX INOCIJIEIACTBUH AJI OKpYXKarolleu
cpensl;

B yacTn nennocTn
HAYYHOI'0
MO3HAHUA

- c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKH M OOIIECTBEHHOW MPAKTHKH,
MMOHNMAaHHe MaTeMaTH4YeCKOH HayKH

KakKk C(I)epLI YeJI0BEYECKOM JACATCIIBHOCTH, OTallOB ec PasBUTHA H
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3HQUMMOCTH  JUIs  Pa3BUTUS LUBWIM3ALMM, OBJAACHUE  SI3BIKOM
MaTeMaTUKA U MaTeMaTH4EeCKOM KYJIbTYpOM KaK CpEeACTBOM IO3HAHUSA
MHpa, TOTOBHOCTb OCYILECTBIIATH IIPOCKTHYIO U HCCIENOBATEIbCKYIO
JIESATEIIbHOCTh UHAVBUYaJIbHO U B IPYIIIE.

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 OIIpeIETICHUS HOHSITHH, 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 MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M H
MpoTUBOpeUns: B (paKkTax, MaHHBIX, HAOMIOJCHUSAX U YTBEPXKIEHUSX,
npeniaraTh KpUTEpUn
JUTSl BBISIBJICHUS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHI;

- JIeNaTh BBIBOJIBI C UCIOJb30BAaHUEM 3aKOHOB JIOTMKH, E€AYKTUBHBIX U
VHJYKTUBHBIX YMO3AaKIOYEHUN, YMO3aKIOUEHNH 10 aHAJIOTUH;

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

- BBIOMpaTh criocol perieHus yaeOHoM 3a1aun (CpaBHUBATHh HECKOJIBKO
BAPUAHTOB pEIIEHUs, BbIOMpaTh HauOoJiee MOAXOIAMINK € Y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBhle
HCCIe0BATEIbCKIE
neicTBHUsS

- HUCHOJb30BaTh BOINPOCHI Kak MCCIENI0BATEIbCKUM HHCTPYMEHT
No3HaHUs, (OPMYIHPOBATH BOMPOCHL, (DUKCHPYIOIIME MPOTUBOpPEUHE,
npo0iieMy, yCTaHaBJIMBAaTh UCKOMOE U JaHHOE, (POpMUPOBATh TUIIOTEZY,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

- OPOBOAUTH CAMOCTOATEIBHO  CIUIAHUPOBAHHBIM  3KCIIEPUMEHT,
UCCIIEJIOBAaHHE IO YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOIo
0o0BbeKTa, SBJICHUS, NpOIecca, BBISABICHUIO 3aBUCHMOCTEH MEXKITY
00BeKTaMU, SIBJICHUSAMH, ITPOLIECCAMH;

- caMOCTOsATeNnbHO (opMynupoBaTh O0O0OOMIEHUS U BBIBOABI IO
pe3ynapTaTaM MNPOBEAEHHOTO HAOIIOJCHUS, HCCIEI0BaHUs, OLICHUBATH
JOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJAOB U 000OIICHMIA;

- 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 HHGOpPMALMIO W3 HCTOYHHKOB PA3JIMYHBIX THIIOB,
aHaJIM3UPOBATh, CHCTEMaTHU3UPOBATh U UHTEPIPETUPOBATH
UH(POPMALIUIO PA3TUYHBIX BUIOB U (JOPM MpEICTaBICHUS;

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

- OLEHMBATh HAJAEKHOCTh HMH(OpPMAIMM MO  CAMOCTOATENBHO
c(OpPMYIUPOBAHHBIM KPUTEPHSIM.

2. YHnBepcaanLIe KOMMYHHKATHBHBIC JeHCTBUA




Oo0menne - BOCIHPUHUMATh U (HOPMYIUPOBATH CYXKICHHS B COOTBETCTBUH C
YCIAOBUSMH W ULENAMU OOIICHHUS, SICHO, TOYHO, I'PaMOTHO BBIPAXKATh
CBOIO TOUKY 3peHHS B YCTHBIX
U IMCBMEHHBIX TEKCTAX, /aBaTh MOSCHEHUS IO XOJYy PELIEHUS 3aJaud,
KOMMEHTHPOBATh MOJY4YEHHBIN pe3ylbTaT;

- B X0/ie 00CYXIEHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMO
TEMBI, IPOOJIEMBI, PEIIaeMO 3a]auy, BHICKa3bIBATh HJICH, HAICJICHHbIC
Ha TIOMCK pEIIEHUs, COIOCTABIATH CBOU CYXKIEHHUS C CYXJIECHUSIMU
JPYTUX YYaCTHUKOB JHajiora, OOHAapyXUBaThb pa3iM4v€ U CXOJCTBO
NO3ULMH, B KOppeKTHOU (opme (opmynupoBaTh pa3zHOrIacus, CBOU
BO3paXKECHMUS;

-  TOpPEICTaBISITH PE3yNbTaThl pELIEHUS 3aJaud, OSKCIEPUMEHTA,
HCCIIEIOBAaHUS, MPOEKTa, CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUIGHHS C y4Y€TOM 3aJa4y MpPE3eHTalUd 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,
(dopMyna CIOKHBIX MPOIEHTOB, UIMETh MPECTABICHNUE O KOHCTAHTE; UCIOJIb30BaTh MPOrPECCHH
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JUIS pelIeHMs] peallbHbIX 3a/au MPUKIAJHOTO XapakTepa; cBOOOJHO ONEPUPOBATh MOHATHUIMU:
II0CJIE0BATEIBHOCTD, CLIOCOOBI 3aJaHUs MOCIIE10BATEIbHOCTEN, MOHOTOHHbBIE U OTPAHUYECHHbIE
IIOCJIEI0BATEIBHOCTH, IOHUMATh OCHOBBI 3aPOXKJACHUS MAaTEMaTUYECKOIO aHAIM3a KaK aHaIu3a
0ECKOHEYHO MaJIbIX; CBOOOJHO OIEPUPOBATh MOHATHUSAMH: HEMpEpbIBHbIC (DYHKINH, TOUKH
paspbiBa rpaduka (GYHKIUH, acUMNTOTHl Trpaduka (QYHKIUH, CBOOOJHO OINEPUPOBATH
NoHATHEM: (DYHKIHMS, HEMPEPbIBHAS Ha OTPE3KE, MPUMEHATh CBOMCTBA HEMPEPHIBHBIX (YHKIIUI
JUI pellieHus 3ajay; CBOOOJHO ONEpUPOBATh MOHITUAMM: IE€pPBas U BTOPAsl MPOU3BOJHBIE
¢byHKIMY, KacaTelbHas K TpaguKy GYHKINHU; BEIYUCIATH TPOU3BOIHBIE CYMMBI, IIPOU3BEICHHS,
YaCTHOTO W KOMIIO3WIMHM JBYX (YHKIUI, 3HATh MPOU3BOJHBIC SIIEMEHTAPHBIX (YHKIW;
MCIOJIH30BATh TEOMETPUUYECKHII U (PU3UIECKUI CMBICI TIPOU3BOJHOM /ISl pEILICHHS 331a4.

5) cBOOOIHO OmEpHPOBaTh MOHSATHUSMH: MHOXECTBO, OICpAllMM HaJ MHOKECTBAMHU,
HCIO0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar Uil ONUCaHMs peabHbIX IMPOLIECCOB U
SBIICHUH, TpU pEIIeHUU 3ajady W3 JPYTHX Yy4eOHbIX IpPEAMETOB; CBOOOJHO OIEpPUPOBAThH
MOHATUSAMM: OIPEICICHUE, TEOPEMa, YpPAaBHEHHUE-CIEICTBUE, CBOMCTBO MAaTEeMaTUYECKOIO
00BEKTa, 10Ka3aTeIbCTBO, PABHOCWIbHBIEC YPABHEHHS U HEPABEHCTBA.

6) cBOOOIHO ONEPUPOBATh MOHATUSME: HATYpaIbHOE H IEJI0C YHCIIO0, MHOKECTBA HATYPaIIbHBIX
U 1EJBIX YUCEN, UCTIOIb30BaTh NMpu3Haku aenumMoctu nenbix uynces, HOJl m HOK HarypanbHbIxX
qycen JUIsl pelieHus 3a1a4, IPUMEHTh alropuT™ EBkiuaa; cBOOOTHO oneprupoBaTh MOHITHEM
oCTaTKa 1Mo MOJYJII0, 3allMChIBaTh HaTypaJbHbIE YMCIIA B PAa3IMYHBIX MO3UIIMOHHBIX CHCTEMax
CUMCJICHHS; CBOOOJHO OINEpUpPOBaTh MNOHATHUAMHU: KOMIUIEKCHOE YHCIO ¥ MHOXECTBO
KOMIUJIEKCHBIX ~ 4YMCEJ, [MpPEACTaBIsATh KOMIUIEKCHbIE 4YuCiIa B  aidredpanyeckol u
TPUTOHOMETpPHUYECKON (hopMe, BBINIOJIHATh apuU(PMETUUECKUE ONEpalluu ¢ HUMHU U U300paxarhb
Ha KOOPJUHATHOM IMJIOCKOCTH.

7) cBOOOIHO ONEepUpPOBaAThH MOHATUSIMH: UPpALMOHAJIBHEIE, MOKa3aTeNbHbIC
U JorapuMuuecKue HEpaBeHCTBA, HAXOAWTh WX PEHICHHS C I[OMOIIBIO PABHOCHIBHBIX
MIEPEX0JI0B; OCYIIECTBIIATh OTOOpP KOPHEW MpHU PELIEHUU TPUTOHOMETPUUYECKOTO YpaBHEHUS;
CBOOOJHO  ONEPUPOBATH  TMOHSATHEM  TPUTOHOMETPUYECKOE HEpPABEHCTBO, IPUMEHSATh
HeoOxouMble (POPMYIBI Ui PEIICHHUS OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;
CBOOOJHO  ONEpPUPOBAaTH  MOHATHUSIMHU: CUCTEMAa U COBOKYNHOCTb  YpaBHEHHUI
Y HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEIICHUS CUCTEMBI U
COBOKYIHOCTEW pAallMOHANBHBIX, HPPAlMOHANbHBIX, TOKa3aTeNbHbIX M JOrapu(pMUYECKUX
YPaBHEHUH W HEPABEHCTB;, pelIaTh pPalMOHAIbHbIE, HMPPAUMOHAIBHBIC, MOKAa3aTeJbHBIE,
Jorapu(MuUecKue U TPUrOHOMETPUUECKHE YPAaBHEHHsI M HEPABEHCTBA, COAEPIKAIEe MOIYIU U
napaMmeTpbl; TPUMEHSTh rpaduyeckue METONbl JIs pEeUICHHs ypaBHEHUN U HEPaBEHCTB,
a TaKkKe 3aJad C IapamMeTpaMu; MOJEIHpPOBATh pealbHbIE CHUTYallUd Ha SI3bIKE anreOpsl,
COCTaBJISITh BBIPAKEHHUS, YpPABHEHMS, HEPABEHCTBA M MX CHCTEMBI [0 YCJIOBHUIO 3a/layH,
HCCIIEIOBATh MMOCTPOCHHBIE MOJIEIH C UCIOJIb30BaHUEM alllapara anreOpbl, HHTEPIPETUPOBATH
MOJY4YEHHBIN pe3ynbTart.

8) crpouth rpadMKi KOMIO3MIUHK (YHKIHMHA C MOMOIIBIO 3JIEMEHTAPHOTO HCCIACIOBAHHS H
CBOMCTB KOMIO3MIIMHU JBYX (YHKIHH; CTpPOUTH TeOMETpUuYecKue oOpa3bl ypaBHEHHH U
HEPAaBEHCTB Ha KOOPAWHATHOW IJIOCKOCTH; CBOOOJHO ONEPUPOBATH MOHATHSAMH: Tpaduku
TPUTOHOMETPUUECKUX (PYHKIUH; MPUMEHATh (QYHKIMM I MOAEIMPOBAHUS M UCCIIEIOBAHMS
pEaJIbHBIX ITPOLIECCOB.

9) wucrnonp30BaTh MPOM3BOAHYIO IS HCCIENOBaHHS (DYHKIMM HAa MOHOTOHHOCTb
U SKCTPEMYMBI; HAXOJIUTh HauOoOJblllee M HaMMEHbIlee 3HaueHUs: (PyHKIMM HENpepbIBHOM Ha
OTpE3KE; UCIOJIB30BaTh ITPOU3BOJHYIO JUISl HAX0XKACHHS HAWIYUIIETr0 PELIEHUsS B IPUKIIAIHBIX,
B TOM YHCJIE COLIMAIBHO-DKOHOMHMYECKHX, 3a7auax, s ONPENEIIEHUsI CKOPOCTU U YCKOPEHUs
mporecca, 3adaHHOro (Gopmyinoi wim rpagukoM; CBOOOJHO ONIEPUPOBATh MOHATHUSIMMU:
nepBooOpa3Has, onpeneNEHHbIA HHTErpall, HaX0AUTh EPBOOOPA3HbIE JIEMEHTAPHBIX (YHKIIHIMA
U BBIYUCIIATH MHTErpai 1o ¢popmyne HetoTona—JIeiibHua; HAXOAUTH TUIOIAAN TUIOCKUX QUTYD
U O00bEMBI TN C TMOMOIIBIO HWHTErpajga; HMETh MPEJICTaBICHHE O MaTeMaTHYeCKOM
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MOJICIUPOBAaHUM HA TpPHUMEpPEe COCTaBieHUs u(epeHINaIbHBIX ypaBHEHHUN; pemaTh
NPUKIAJHBIE 33/1a4M, B TOM YHCIIE COIMATBHO-3KOHOMUYECKOTO M (U3NYECKOTO Xapakrepa,
CpEICTBaMHU MaTEMAaTUYECKOT0 aHAIN3a.

10) cBoOOIHO OmEpUpOBaTh OCHOBHBIMU IMOHSATHSAMHU CTEPEOMETPUU NPU PELICHUM 3a/1a4 U
MIPOBEJCHUU MaTEMAaTHYECKUX PACCYXKICHUI; TPUMEHATh aKCHOMBI CTEPEOMETPUH H CIIEICTBUS
U3 HUX TPU PEIICHHH TEOMETPHUECKUX 33/1a4; KJIACCH(PHUIMPOBATH B3aUMHOE PACIIOJIOKEHUE
OpsMBIX B TIPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJaMHU B IPOCTPAHCTBE:
MEX]ly MPSMBIMH B TPOCTPAHCTBE, MEXKIY NMPSMOW M IUIOCKOCTHIO; CBOOOHO ONEpUpPOBATH
MOHATUSAMH, CBS3aHHBIMH C MHOTOTPaHHHKAaMH;, CBOOOJHO paclioO3HaBaThb OCHOBHBIC BHJIBI
MHOTOTPaHHUKOB  (Tpu3Ma, THUpaMHuaa, [PSMOYrOJbHBIA  Mapaienenunen,  Kyo);
KJIacCU(PUIIMPOBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBaHUA I KiIaccuPUKaluu;, CBOOOIHO
OTIEPHPOBATH IOHSATHUSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAaHHHKOB IIJIOCKOCTBIO; BBITIOJHSTh
napajulesibHOE, IIEHTPaJlbHOE M OPTOTOHAJIBHOE NPOEKTUPOBAHME (GUIYp Ha IJIOCKOCTH,
BBITIOJTHATE M300pakeHHst (GUryp Ha TUIOCKOCTH; CTPOUTHh CEYEHHS MHOTOTPaHHUKOB
pa3IMYHBIMU METOJIAMH, BBHINOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEKH W3 PUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BHUA CBEpXy, COOKy, CHHU3Yy; BBIYHCIATH IUIOMIATN TTOBEPXHOCTEH
MHOTOTPaHHUKOB (IpuU3Ma, MHpaMuja), FEOMETPUUECKUX TeJl C MpUMEHEeHueM (Qopmy;
CBOOOJHO  OMEpUPOBaTH  MOHATHUSMHU: CHMMETPHUSI B  IPOCTPAHCTBE, ILEHTP, OCh
U TUIOCKOCTh CHMMETPUHM, ULEHTP, OCh U IUIOCKOCTh CHMMETPUH (PUTYpBl; CBOOOIHO
OTIEPHPOBATH TIOHATHSMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM W KOOPJHMHATAM B TPOCTPAHCTBE;
BBITIOJTHATH JCUCTBUSI HAJl BEKTOpAMH; pElIaTh 3a7adll Ha JOKa3aTeIhCTBO MaTeMaTHYECKUX
OTHOIICHUH W HAXOXKJEHHE T€OMETPUYECKUX BEITUYMH, MPUMEHSSI M3BECTHBIE METOJBI MPHU
pElIeHUH MaTeMaTHYeCKUX 3a7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJIOKHOCTH; MPUMEHSThH
MpocTelIIe MporpaMMHbBIE 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 IOJyYeHHbIE 3HAHHS Ha MpPAaKTUKE: CPaBHUBATh M aHAJIM3UPOBATH
peayibHbIE CUTyallud, IPUMEHATh W3YYECHHbIE IIOHSATHS B IIPOIECCe I[OMCKA pPEIICHUs
MaTeMaTH4eCKu CPOPMYIMPOBAHHOM MpoOJIeMbl, MOJEIUPOBATh peajbHble CUTYalluU
Ha A3bIKE T€OMETPUH, UCCIIEI0OBATh OCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM I'€OMETPHUECKUX
MOHATHM W TeopeM, amnmapara aireOpbl, peuiarb MPaKTUYECKUE 3aaud, CBS3aHHbBIE C
HaX0XJCHUEM T€OMETPUYECKUX BEIMYMH; HMETh MPEICTaBlIeHUs OO0 OCHOBHBIX JTamnax
pa3BUTHSI FTEOMETPUU KaK COCTABHOI yacT (yHIaMeHTa Pa3BUTHS TEXHOJOTHUH.

11) cBOOOMHO ONEpPUPOBATh MOHATHIMH, CBS3aHHBIMH C MHJIMHAPUYECKON, KOHHMUYCCKOH M
chepuyeckoil MOBEPXHOCTSIMU, OOBSICHATH CIOCOOBI TONYYEHHsI; ONEPUPOBATh MOHITUIMH,
CBS3aHHBIMHU C TeJlaMH BpAaIllEHUs: IMIUHAPOM, KOHYCOM, c(epoil W mapoMm; paclo3HaBaTh
Tena BpalleHus (UWIMHIP, KOHYC, cdepa W Iap) U OOBACHATH CIOCOOBI TMOJTYYEHUS Tell
BpallleHUs]; KJIacCU(UIMPOBATh B3aUMHOE PACIOJIOXKEHUE Cepbl M TIOCKOCTH; BBIYUCISTH
BEJTMYMHBI 2JIEMEHTOB MHOTOTPAaHHUKOB U Tell BpallleHus, 00bEMBI U TIJIOMIAN MOBEPXHOCTEN
MHOTOTPAaHHUKOB U TEJ BpAIICHUS, TEOMETPHUUECKUX Tell C MPUMEHEHHEeM (POpMyIr; CBOOOTHO
OTIEpUPOBAThH MOHSATHSIMH, CBA3aHHBIMU C KOMOMHAIIMSIMH TeNl BPAIleHUs 1 MHOTOTPAaHHHUKOB:
MHOTOTPaHHUK, BIHUCaHHBIA B cdepy U OMHUCaHHBIIM OKOIO cdepbl, cdepa, BIUCAHHAST B
MHOTOTPAaHHUK WJIM TEJO BPAIICHUS;, BBIYUCIATH COOTHOILIEHHUS MEXKIY IUIOMIAJSIMHU
MOBEpPXHOCTEH U 00bEMaMU TMOAOOHBIX TelN; M300pakaTh HM3ydaemble (DUTYPBI, BBITIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUEHHUs TeJl BpAIlCHUs; W3BJIEKATh, WHTEPIPETHPOBATh U MPEOOPa30BHIBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEJCTaBICHHYIO Ha YepTexax
U PUCYHKAaX; CBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B NMPOCTPAHCTBE; BBIIOIHATH ONEPALIH
HaJ BEKTOpaMH; 3a7aBaTh IJIOCKOCTh YPaBHEHHEM B JEKApTOBOW CHCTEME KOOPJIWHAT; peliaTh
reOMETPHYECKHE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXAY NPSIMBIMU U TUIOCKOCTSIMU, BBIYHCIICHHE
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paccTOssHUM OT TOYKHU A0 IUIOCKOCTH, B II€JIOM, HAa IPHUMEHEHUE BEKTOPHO-KOOPAWHATHOTO
MeTOJa TPH PEIICHUH; CBOOOJHO ONEPHPOBATH MOHATUSMH, CBS3aHHBIMU C JBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KCHUI; BBINOIHATH M300paKeHNUsI MHOTOTPAaHHUKOM U TeJ
BpAIlleHMsI NIPU MapaJlJIeIbHOM IEPEHOCE, LIEHTPAIIbHON CUMMETpPUH, 3€pKaIbHON CHUMMETPHH,
IIpU TIOBOPOTE BOKPYT MPSIMOM, peoOpa3oBaHus MOI00MUS; CTPOUTH CEYEHUS] MHOTOTPAHHUKOB
U TeJ BPAIIeHUsI: CEYEHUS IINHpa (IapauieIbHO U MEPIEHIUKYISPHO OCH), CEUYEHHS KOHYCa
(mapanyienbHOE€ OCHOBAHHMIO M IPOXOJSIEE Yepe3 BEpIIMHY), CEUEHHUs IIapa; HCIO0JIb30BaTh
METO/Ibl TIOCTPOEHUSI CEUYEHUMN: METOJ CJIEIOB, METOJ BHYTPEHHErO0 IPOEKTUPOBAHUS, METO]
IIEpeHOoca CEeKyIlleld IUIOCKOCTH; JOKa3blBaTb TI'€OMETPUYECKUE YTBEPKACHUSA; IPUMEHSThH
reoMeTpuueckue (aKkTbl JUIS PEHICHUS CTEPEOMETPHUYECKHX 3a4ad, MPEaroIararolnx
HECKOJIBKO IIIaroB PELIEHUSs, €C/IM YCJIOBUS NMPUMEHEHMs 3aJjaHbl B SIBHOM U HEsIBHOU (opme;
pemath 3aJauyd  Ha JI0Ka3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOIIEHMM M HaxoXACHHE
F€OMETPUYECKUX  BEJIMYMH; HPUMEHSATh IPOrpaMMHBIE  CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHMKAI[MOHHbIE CHCTEMBbl MpPH PEIIEHUU CTEPEOMETPUYECKUX 3a/Jay; HIPUMEHSThH
MOJIyY€HHbIE 3HAHUS Ha MPAKTHUKE: CpaBHMBATh, AHAJIU3UPOBATH M OLIEHUBATH pEAJIbHbIE
CUTYallMH, IPUMEHATh U3yUCHHbIE MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eCKU CPOPMYIHUPOBAHHON MPOOIEMBbI, MOJACTUPOBATH PealIbHbIE CUTYallUH Ha SI3bIKE
Tre€OMETPHH, UCCIIE0BAaTh MOCTPOCHHbBIE MOJIETHN C UCIOJIB30BaHUEM M€OMETPUUYECKUX MOHATUN
U TeopeM, ammapara aiareOpbl, pemarbh NPaKTUYECKHE 3a/adyM, CBSI3aHHBIE C HAXOXJIECHHEM
reOMETPUYECKUX BEIMYMH; UMETh MPEJCTABIEHUS 00 OCHOBHBIX ATaNax pa3BUTHUS T€OMETPHUH
KaK COCTaBHOM yacTH (QyH/IaMeHTa Pa3BUTHUS TEXHOJOTUH.

12) cBoOoaHO omepupoBaTh MOHATUsAMH: Tpad, TMIOCKUE Tpad, CBs3HBIA Tpad, myTh
B rpade, uemp, LHMKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO 3KCIEPUMEHTA;
CBOOOJIHO OTEPUPOBATH MOHATHSAMU: CIyYalHBIN IKCIEPUMEHT (OIBIT), ClydailHOe COOBITHE,
AJIEMEHTApPHOE CIIy4ailHOE COOBITHE (RJIIEMEHTApHBIN HCXOJ) CIy4alHOTO OIbITa, HAaXOIUTh
BEPOSITHOCTH COOBITHM B ONBITAX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;
HaxoJUTh HW (QOPMYIHUPOBATH COOBITHS: TEepeceueHne, OOBEIWHEHHUE [AaHHBIX COOBITHIH,
coObITHE, TPOTUBOIOJIOXKHOE TAHHOMY, HCIOJB30BaTh JUarpaMMmbl Oijepa, KOOPAUHATHYIO
NpsMYIO UL pEIIeHHUs 3aJla4, MOJIb30BaThCs (GOpPMYIOM CIOKEHUS BEpOSTHOCTEH s
BEPOSITHOCTEH JABYX M TpeX CIydalHBIX COOBITHI; ONepupoBaTh MOHATHSAMH: YCIOBHAS
BEPOSITHOCTh, YMHOXXEHHUE BEpOSITHOCTEH, HE3aBHUCUMbIE COOBITHS, JIEPEBO CIIy4allHOTO
AKCIEPUMEHTA, HAXOJIUTh BEPOSTHOCTU COOBITUH C MOMOIIBIO MpaBHJIa YMHOXEHUS, JepeBa
CIIy4alfHOTO OIIbITA, HCIIOJB30BaTh (OPMYITy IMOJHONH BeposiTHOCTH, (opmyny baiieca mpu
pelIeHnH 3a/ad, OMNpeAeNsiTh HE3aBHUCHUMOCTh COOBITMH 1O (opMmylie M 1O OpraHu3aluu
CIIy4allHOTO JKCIEpUMEHTA; TMPUMEHSATh H3y4yeHHble KOMOHMHATOpHBIE (QOPMYNBI 7S
MIEPEYUCIICHUS 3JIEMEHTOB MHOKECTB, 3JI€MEHTAPHBIX COOBITHI CIy4alfHOTO OMbITA, PEIICHUS
3a/la4 10 TEOPHH BEPOSITHOCTEH; CBOOOJHO ONMEPUPOBATH MOHATUSIMU: OMHAPHBIA CIydailHBIN
OTBIT (MCTBITAHUE), YCIIEX U HeyJaua, He3aBUCHUMbIE UCIIBITAHUS, CEpUsl UCTILITAHUM, HAXOIUTh
BEPOSITHOCTH COOBITHIA: B CEPUU HUCIBITAHUNH 1O MEPBOrO YCreXa, B CEPHUH HUCIHBITAHUI
bepnymnu, B ombITe, CBS3aHHOM CO CIly4yailHBIM BBIOOPOM M3 KOHEUHOH COBOKYITHOCTH;
CBOOOJHO OMEpPUpPOBATh MOHATHSIMH: ClydaliHas BETUYMHA, paCIpeesieHue BEpOSTHOCTEH,
JMarpamma pacrpeencHusi, OnHapHas ciydaiiHas BeJIWYHHA, TeOMETpUYecKoe, ONHOMUAIBHOE
pacnpeeneHue.

13) omepupoBaTh MOHATHUSMH: COBMECTHOE pACIpE/CICHUE [BYX CIIy4ailHBIX BEJIUYHH,
UCIOJb30BaTh TAaOJNMIy COBMECTHOTO pacHpeseleHusi JBYX CIy4YalHbIX BeNWYMH JUIs
BBIZICJICHUS PACIPENEICHHs] KaKJIOM BEJIIMYMHBI, ONPEIEICHUS HE3aBUCHUMOCTH CIIydailHBIX
BEJIMYUH; CBOOOJHO OMNEpUPOBATh MOHATHEM MAaTEMaTHYECKOTO OXKHJIAHUS CIyd4ailHOM
BEJIMYMHBI (paclpeieneHns), IPUMEHITh CBOWCTBA MATEMAaTUYECKOTO OXKUAAHUS MIPU PEILIECHUN
3aja4, BBIUMCIATH MaTEeMaTHYeCKOEe OXHJaHHMEe OWHOMHUANIBHOTO M TE€OMETPUYECKOTO
pacripeniesieHuil; cBOOOJHO ONEpUpOBaTh MOHATHSMM: JUCHEPCHs], CTaHAAPTHOE OTKIOHEHUE
CIIy4allHOM  BEJIMYWHBI, IPUMEHATH CBOMCTBA  JUCIEPCUU  CIYY4alHOW  BEJIMYMHBI
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(pacupeneneHus) Npu pELIEHUH 3a/ad, BBIYUCIATH JUCIEPCUI0 M CTaHAAPTHOE OTKJIOHEHUE
Tr€OMETPUYECKOT0 M OMHOMHAIBHOTO  paclpelesieHHi;  BBIYUCIATH  BBIOOPOYHBIE
XapaKTePUCTUKU 110 JAHHOW BBIOOpDKE U OLEHMBAThb XapaKTEPUCTUKU TIE€HEPAIbHOU
COBOKYITHOCTHU JIJAHHBIX 1O BEIOOPOYHBIM XapakTepucTukaM. OIeHHBATh BEPOSITHOCTH COOBITUI
U IOpOBEPATh  IPOCTEUINIME  CTATUCTUYECKUE  TUIOTE3bl, IOJIb3YSACh  M3yYEHHBIMU
pacupeneneHusIMHU.

1.4. Kosiu4ecTBO 4aCOB HA OCBOCHME NIPOrPaMMBbl Y4e0OHOI0 IpeaMera:
MaKCHUMaJIbHOM yueOHOM Harpy3ku odyyatoierocs 324 yaca, B TOM YuCJIe:

JJIs1 OYHOH (POPMBI 00yYeHUS:
00s3aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odyuatomierocst 318 dacos;
KOHCYJIbTAIlUU 6 4acOB.
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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, O0nem
pa3fesoB U TeM caMoCTOsITeIbHAasE padoTa o0ydyaronmxest 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 paunonanbHbie uncina. [efictBurensabie uncna. [IpubnmkenHbie Beraucienus. [IpubnmkenHoe 3HaueHne
MOHATHA 0 YHCIe BEJTMYMHBI U TIOTPEIIHOCTH MPHOIMKEHIH. 2
2 | 2.KomrutekcHbie ynciia. ApupMeTHIECKHE ISHCTBHS HaJl KOMITJICKCHBIMH YHCITAMH. 2
3 | 3.KommiekcHbie yncia. TpuroHomerpuueckas Gpopma 3amicH duciia 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 GyHkimn. ['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 rpadukoB ¢hyHKIwiA. Buasl mpeodpa3zoBaHuii. 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 TPMTOHOMETPHH
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.IlpeoOpa3zoBanust CyMMBbI TPUTOHOMETPHUUECKUX (DYHKLUH B IPOU3BEICHNE U TPOU3BEEHUS B CyMMy. Bripaxkenue 2

TPUTOHOMCTPUYCCKUX (bYHKHHﬁ 4CPpe3 TAHI'CHC IMMOJIOBUHHOI'O apryMCeHTaA.

14



17 | 6.lpakTnyeckas padora Ne 5 «OcHOBHBIE POPMYIIBI TPUTOHOMETPUU 2
18 | 7.IlpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPKECHHIH. 2
19 | 8.llpakTnyeckas padora Ne 6 «[IpeoOpazoBanusi IPOCTEUIIMX TPUTOHOMETPHYECKUX BBIPAYKEHUN 2
Tema 4 Conep:xkanne yuedHOr0 MaTepuaia 6/2
Tpuronomerpuye | 20 | 9. Tpuronomerpudueckue GyHKIMHU, HX CBONCTBA U rpaduKu 2
ckue pynkuuu. |21 | 10.JIpakTuueckas padora Ne 7 « Tpuronomerpuueckue QpyHKIUI». 2
22 | 11.06patHbIe TpUroHOMEeTpHUeckre QYHKIIMU. APKCHHYC, apKKOCHHYC, apKTAHTeHC YHCIIa. 2
23 | IlpodeccuoHATHHO-OPHEHTHPOBAHHOE COJIEPKAHUE 2
12.Vicnionp30BaHUE CBOWCTB TPUTOHOMETPUYECKHX (DYHKIMI B MPpodecCHOHATBHBIX 3aa4ax.
Tema 5 Conep:xkanue yueOHOro MaTepuaia 10/6
Tpuronomerpuue | 24 | 13.Ilpocreiinme TPUrOHOMETPHUYECKUE YPABHEHHUSL. 2
CKHMe ypaBHeHUs | 25 | 14.Meronpl penieHus] TPUTOHOMETPUIECKIX YPaBHEHHH. 2
U HepaBeHCTBA. | 26 | 15.PelieHne TpUroHOMETPUYECKUX YPABHEHU. 2
27 | 16.MpakTuyeckas padora Ne§ «[Ipocreiinie TPUTOHOMETPHYECKIE YPABHEHUS 2
28 | 17.1lpocreiimye TPUTOHOMETPUYECKIE HEPABEHCTBA. 2
29 | 18.I1pakTyeckas padora Ne9 «[Ipocreiiime TPUTOHOMETPUYECKHUE HEPABCHCTBA» 2
30 | 19.JIpakTnyeckasi padora Nel() «CrcTeMbl TPUTOHOMETPUICCKUX YPAaBHEHHUIN 2
31 | 20.Pemenne TpUTOHOMETPHUIECKIX YPaBHEHUH M HEPABEHCTB, B TOM YHCJIE C MCITOJIb30BAHUEM CBOWCTB (DYHKITHIA. 2
Pa3zaen 4. Ctepeomerpusi
Tema 6 Conep:xkanue y4eOHOro MaTepuajia 6/2
BBenenue B 32 | IlpodeccHoHATLHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
CTEepeoMeTPHIO. 1.Bupgp! nmockux ¢uryp u ux miomais. IIpakTuko-opueHTHPOBAHHBIE 33a4H B Kypce T€OMETPUH Ha INIOCKOCTH.
33 | IpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COAEP:KaAHUE 2
2.OCHOBHBIE IPOCTPAHCTBEHHBIE (YUTYPHI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasap. [Mapasnenenumne. 2
35 | 4. IlpakTuyeckas pa6ora Ne 11 «Ceuenusi. 3aaun Ha MOCTPOSHIE CEICHUNY. 2
Tema 7 Coaep:kanne y4e0HOro MaTepuaia 12/8
Ipsimblie 1 36 | 5.ITapamienbHOCTh MPSIMBIX M MIIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. [IpakTHyeckas padora Ne 12«JlapamienbHOCTh NPSIMBIX U MIIOCKOCTEN. 2
IPOCTPaHCTBe. 38 | 7. llepnieHIUKYISIPHOCTH NPSIMBIX U TIOCKOCTEH. 2
39 | 8. IlepneHauKyIsip ¥ HAKJIOHHAS. YTOJI MKy IPSIMOH U IJIOCKOCTBIO. 2
40 | 9. Teopema o Tpex mepHeHUKYJIIspax. 2
41 | 10.lIpakTyeckas padora Ne 13 «Teopema o Tpex nepHeHAUKYIAPAXY. 2
42 | 11. lAByrpannsiii yroa. IlepneHIMKyISIPHOCTD ABYX MIJIOCKOCTEH. 2
43 | 12. IlpakTuyeckasi padora Ne 14 «llepneHuKyISIpHOCTb B IPOCTPAHCTBEY. 2
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44 | 13. I'eomeTpuyeckue MpeoOpa3oBaHus IPOCTPAHCTBA. 2
45 | 14. IlpakTuyeckast padora Ne 15 «IIpsMbie v MIIOCKOCTH B IPOCTPAHCTBE 2
Paspnen S. BekTopsl B IpocTpaHCcTBE
Tema 8 Conep:xkanne yuedHOr0 MaTepuaia 10/6
KoopauHatel 1 46 | 1.ITonsTre BEKTOpa Ha IJIOCKOCTH U B IPOCTpaHCTBE. Bubl BekTopoB. [lelicTBuUs ¢ BekTopamu. Ornepaliuy Hajl 2
BEKTOPBI. BCKTOpAaMH.
47 | 2. Pelenue NpakTHYECKUX 3a/a4. 2
48 | 3. IpakTnyeckas padora Ne 16 «BeKTOpbl B MPOCTPAHCTBEY 2
49 | 4. Meroj koopauHat B pocTpaHcTBe. [IpsiMoyronpHas cucTeMa KOOpAHHAT B TPOCTPAHCTBE. 2
50 | 5. Meron koopauHat B mpocTpancTBe. KoopauHats! BekTopa. CBsA3b MEXIY KOOPAWHATAMH BEKTOpa U 2
KOOpJIWHATaMH TOYEK.
51 | 6.Pemenue 3agau. Koop/iMHATHI M BEKTOPHI 2
52 | 7. lpakTuyeckas padora Ne 17 «Meroy KOOPJIMHAT B TIPOCTPAHCTBEY 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHUE 2
8.IpakTuyeckas padora Ne 18 «KoopnuHatHas miockocTh. BeunciieHne paccTOSTHAN | TUTOMIA/IEH Ha TIOCKOCTH.
KonuyecTBeHHBIE pacueTbly.
Pa3znen 6. Kopun, cTenenu u jorapudmesl.

Tema 9 Conepkanne yuyeGHOro MaTepuaga 12/4
Kopuu u 54 | 1.Kopuau u crenenn. KopHu HaTypalbHOM CTENIEHH M3 YKCIIa U UX CBOHCTBA. 2
CTelneHM. 55 | 2. KopeHns N-o¥i CTENEHN U eTo CBOWCTBA 2

56 | 3. Crenenu ¢ pannoOHAIBHBIMU ITOKA3aTEISIMHU, UX CBOWCTBA. CTENEHH ¢ AeHCTBUTEIBHBIMU ITOKA3aTESIMHU, UX 2
CBOWCTBA.
57 | 4.Cremnenu ¢ pallMOHATBHBIMHA TTOKA3aTEIIMHU, UX cBolicTBA. CTENEeHN ¢ NeHCTBUTEIHHBIMH TTOKA3aTEISIMU, HX 2
CBOWCTBA.
58 | 5. MpparmoHaabHbIC YPaBHEHHS 1 HEPABEHCTBA 2
59 | 6.ITpakTnyeckas pa6ora Ne 19 «VppainuoHaisHble ypaBHEHUS U HEPABEHCTBAY 2
60 | 7. Crenennas ynkius [IpeoOpa3oBaHus pallHOHATBHBIX, HPPAIIMOHAIBHBIX, CTCIICHHBIX BBIPAXKCHUH. 2
61 | 8.IlpakTuueckas padora Ne 20 «KopHu u cTereHn» 2
Tema 10 Coaep:xkanne y4e0HOro MaTepuajia 12/2
Hoxaszareannas | 62 | 9. [TokasatenbHas QyHKIHSL 2
bynxuus. 63 | 10. [Toka3aTenbHbIC ypaBHEHUSI. 2
64 | 11. IlokazarenpHbIC HEPABEHCTBA. 2
65 | 12. IToka3aTenbHBIC HEPABCHCTRA M YPABHEHUSI. 2
66 | 13.Cucrembl HOKa3aTeNbHBIX YPaBHEHUH. 2
67 | 14.IlpakTuyeckas padora Ne 21 «IlokasarenpHble ypaBHEHHUS 1 HEPABEHCTBA» 2
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68 | 15.KonTponbnast pabota «Mtoru 1 cemectpay

2

2 ceMecTp 126/56
Tema 11 Conep:xkanne yuedHOr0 MaTepuaia 16/4
Jlorapugmpol. 69 | 17.Jlorapudm. [IpaBuna neiictuii ¢ norapudmamu. [lepexon kK HOBOMY OCHOBaHHIO. 2
70 | 18. [leiicTBus ¢ norapudmamu. 2
71 | 19. Jlorapudmuueckas GyHKIHSL. 2
72 | 20. IlpakTnyeckas padora Ne 22 «IIpeoOpazoBaHus MOKa3aTENbHBIX M JOrapuQMUYECKIX BhIPAKEHUN) 2
73 | 21. Jlorapudmuueckne ypaBHEHHS 2
74 | 22. Jlorapudmuueckue HepaBeHCTBa 2
75 | 23. Jlorapudmuueckre ypaBHEHHS U HEPaBEHCTBA 2
76 | 24.Cucrembl Jiorapu()MUUECKHX YpaBHEHHN 2
77 | 25.I1pakTuyeckas padora Ne 23 «JlorapudmMudeckne ypaBHEHHsI 1 HEPABEHCTBAY 2
78 | lIpodeccnoHaATBLHO-OPMEHTHPOBAHHOE COIeP:KaAHUE 2
26.ITpumenenne norapudma. JlorapudmMudeckas criupaib B ipupojie. Ee Maremarndeckue cBoiicTBa
Pa3nesn 7. MHOrorpaHHUKH U KPYTJible TeJa.
ConepxkaHue y4eOHOro MaTepuaJa 10/6
79 | 1. IlonsTrie MHOrOrpaHHUKA. ETo 371eMeHTHI: BEepIIMHBI, peOpa, rpanu. Juaronans. CedeHue. Boimykibie u 2
HEBBIIYKJIbl€ MHOTOI'PaHHUKH.
80 | 2.ITpusma. Iapammenenumnen 2
Tema 12 81 3. [lupamua. Bumsl mupaMu, 2
MHOrorpaHHuK 82 4, lIpakTHueckas padora Ne 24 «[lioraas HOBEPXHOCTH MHOTOIPAHHUKOBY 2
u 83 | 5.Cummerpus B mpoctpancTBe. CUMMETpHs B KyOe, apajuieNenuIiesie, Ipu3Me, MupamMu/Ie. 2
84 | IIpodeccHOHATBLHO-OPHEHTHPOBAHHOE COMEPKAHME 2
6.IIpumepnl cuMMeTpHil B mpodeccHH.
85 | 7. ITpakTnyeckas padora Ne 25 «[IpaBuiibHBIC MHOTOTPAHHHKHY. 2
86 | 8. ITpakTnyeckas padora Ne 26 « MHOrOrpaHHHUKH) 2
Tema 13 Conep:kaHue y4eGHOro MaTepuasia 8/2
TeJia BpaleHus 87 | 9.llnmmHap, mUIMHAPHYECKasi TOBEPXHOCTD. [1omans moBepXHOCTH IMIIMHpPA. 2
88 10. Konyc, KoHn4ecKas MoBepXHOCTb. [111ommaap NoBEpXHOCTH KOHYCA. 2
89 11.Yceuennslit koHyc. CeueHne yCE4eHHOr0 KOHyca 2
90 | 12. Iap u cdepa, ux ceuenus. Bzaumuoe pacnonaoxenue ceprl U IIIOCKOCTH, KacaTelbHas IIIOCKOCTh K chepe. 2
91 | 13. [IpakTnyeckas padora Ne 27 «Kpyribsle Tena» 2
Tema 14 Conep:xaHue y4eGHOro MaTepuajia 8/10
O6BeMBbI TeJ 92 | 14. [lonsrue oovéma. OcHOBHBIE CBOMCTBA 00bEMOB TeNl.OOBEM MPSIMOYTOIBFHOTO MapalIeenuIea, IPU3MBbI, 2
LHUJIMHADA.
93 | 15. llpakTuueckas padora Ne 28 «O0BEM NpsIMOYTOJIBHOTO NapaJuIelenune/a, MPU3Mbl, UITHHIPA) 2
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94 | 16. O0beM mupaMHIBI M KOHYCA. 2
95 | 17. Pemenue 3ama4 no teMe «O0BEM MUPaMUIBI U KOHYCA 2
96 | 18. lIpakTuueckas padora Ne 29 «O6bEM MUpaMUIbI U KOHYCA» 2
97 | 19. MpakTuueckas padora Ne 30 «O6pEM mapa u miomags chepb» 2
98 | 20. [lomo6ue Ten. OTHOIICHUE TUIONMAACH TOBEPXHOCTEH U 00hEMOB MOO0OHBIX TEI 2
99 | 21. lIpakTuueckas padora Ne 31 «3MepeHus B reOMETPUU 2
100 | IMpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHHE 2
22. IlpakTHyeckasi padora Ne 32 «lcronb30BaHre KOMOMHAIIMI MHOTOIPAHHUKOB M TEJ BPAIICHHS B MPAKTHUKO-
OPHEHTHPOBAaHHBIX 3a]adax».
Pa3znen 8. Hauasia MmaTeMaTH4ecKOro aHajJmn3a
Tema 15 Cojnep:xanue yueOHOr0 MaTepuajia 4/2
Mpenea 101 | 1. Ilpenen mociie0BaTEIbHOCTH. 2
102 | 2. IIpenen ¢pyHKITNN, OCHOBHBIE CBOMCTBA U MTPaBMJIa BEIYUCICHUS. 2
103 | 3.MlpakTuyeckasi padora Ne 33 «[lIpenenb» 2
Tema 16 Conep:xanmne y4ed0HOT0 MaTepuaia 12/10
Ipoussoanas 104 | A.TToHsiTHe IPOM3BOIHOM (PYHKIIMHU, €€ TEOMETPHUECKUN U (DHU3UIESCKUN CMBICI. 2
105 | 5. Ilpaeuna auddepenuuposanus. Tabnuna npou3BoaHbix. JuddepeHinpoBanne CI0KHBIX QYHKIUH. 2
106 | 6. IpakTu4yeckas padora Ne 34«/luddepeHiupoBaHne BRIPAKECHUI 2
107 | 7.'eomeTpuyuecKuii M GU3MUECKUN CMBICIT ITPOU3BOTHOMN 2
108 | IIpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJIePsKAHNE 2
8.IIpakTuyeckasi padora Ne 35 «DuznuecKkuii CMbIC IPOU3BOIHON B IPOGhECCHOHANBHBIX 3a1adax.
109 | 9. UccnenoBaHue 31IeMeHTAPHBIX (PYHKITMI HA MOHOTOHHOCTH M TOYKH 9KCTPEMYyMa. 2
110 | 10. MccaenoBanue diieMeHTapHBIX (DYHKIWI Ha HAaNOOJIbIIIee U HAaNMEHbIIlee 3HAaYEHHE C MOMOIIBI0 TIPOU3BOTHON 2
111 | 11. IMpakTuueckasi padora Ne 36 «Haubonblee 1 HaMMEHbIIIee 3HaYeHUE QYHKIIMH HA OTPE3KE» 2
112 | 12. IlpuMeHeHNE IPOU3BOTHON K HCCIEe0BaHUIO (PYHKIMI 1 TocTpoeHuo rpadukoB. [Ipon3BomHbie 00paTHON 1 2
KOMIO3HUIIAH (DYHKITHH.
113 | 13. IlpakTHyeckas padora Ne 37 «lIpuMeHeHre TPON3BOIHON K UCCIIEOBAHHIO (PYHKITHIT M TOCTPOSHUIO 2
rpaduKoB»
114 | IIpodeccuoHAIBLHO-OPUEHTHPOBAHHOE COAEPsKAHHE 2
14. TMpaktuueckas padora Ne 38 «HaxoxpeHne ONTHUMAIFHOIO pe3ylibTaTa C MOMOIIBI0 TPOM3BOJHONW B
MIPAKTUIECKUX 3a/a9axy.
Conep:xaHue y4eGHOr0 MaTepuajia 10/8
Tema 17 =
115 | 1.IlepBooOpa3Has. HeompeneneHHbIN HHTErpall. 2
HWurerpai u ero 116 | 2. CriocoObI HaX0XKIEHUS HEOII 2
. pelleeHHOro HHTerpaia
NpUMEHEHNE 117 | 3. IpakTHyeckas padora Ne 39 «CriocoObl HaXOKICHHUS] HEOITPEAETICHHOr0 HHTErPaJIay 2
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118 | 4. Onpenenennsbiii naTerpan. Popmyna Herorona-JleiOHuma. 2
119 | 5. BeluucieHus ONpeeIeHHOIO MHTErpaa. 2
120 | 6.JTpakTuueckasi padora Ne 40 «BpruncieHus: onpeaeIcHHOr0 HHTErpaiay 2
121 | 7.I'eomerpuyeckuii cMbICT onpeaeneHHoro uurerpaia. ®opmymna HetoTona - Jleiibnuna. Pemenue 3anau Ha 2
NpUMEHEHHE HHTErpalia Julsi BRIYUCICHUsT GU3MUECKUX BETHYHMH U IJIOMIACH
122 | 8. IpakTnyeckas padora Ne 41 Penienue 3a1a4 Ha NpuMeHEHHsI HHTErpaia B QU3UKe M TEOMETPHU 2
123 | IIpodeccuoHAILHO-OPHMEHTHPOBAHHOE CO/IEP/KAHUE 2
9.lpakTHyeckas padota Ne 42 «Penienue 3a7ja4 Ha IPUMEH CHHE HHTErPajiay
Pa3nen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Conep:xanue yueOHOro MaTepuajia 8/-
MHuoXKecTBA. 124 | 1.TTonsitue muoxectBa. [TommuoxkecTBo. Oniepaliuu ¢ MHOXKECTBAMH. 2
DJ1eMeHTBbI 125 | TIpodeccMoHATILHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
Teopuu rpados 2.0nepanuy ¢ MHOXKECTBaMH. PellieHne MpuKIaaHbIX 33124
126 | 3.Ilonsitue rpada. Ces3HbI rpad, epeBo, MUK rpad Ha TUIOCKOCTH 2
127 | A.Tlpumenenue rpadoB K PELICHUIO 3a1a4». 2
Tema 19 Conep:xkaHue y4eOHOro MaTepuaJa 8/2
KomounaTtopuk | 128 5.0OcHOBHBIE TOHATHSI KOMOMHATOPUKH. 3aJ]a41 Ha MOZICUET YKCNIa pa3MelleHnH, IepeCTaHOBOK, COUETaHHH. 2
am crarucrika | 129 | 6.Pemenne KOMOMHATOPHBIX 3a1a4 2
130 | 7. Cratucrryeckas 00paboTKa TaHHBIX 2
131 | 8.Pemenwue 3a1a4 Ha mepedop BapuanToB. Popmymna 6mHoMa Heiotona. Tpeyronpauk [lackans. 2
132 | 9.I1pakTuyeckasi padora Ne 43 «DaeMeHTh KOMOHHATOPUKI 2
Tema 20 Conep:xkanue yueOHOro MaTepuaja 14/2
J1eMeHThI 133 | 10.Co0bITHE, BEPOATHOCTD COOBITHUS, CIIOKEHUE H YMHOXKEHHE BeposTHOCTel. [ToHATHE 0 He3aBHCHMOCTH COOBITHIA. 2
Teopuu 134 | 11. IlpodpeccHOHATHHO-OPHEHTHPOBAHHOE COJIEPKAHIE 2
BepOSITHOCTEii. 12. IlepBuuHas 00paboTKa cTaTUCTUYECKUX JMaHHBIX. [ padmdeckoe nx npencrapnenne. Haxoxnenne cpeqHnx
XapaKTePUCTUK, HAOII0AaeMbIX JaHHBIX
135 | 13.BeposiTHOCTH B TpodecCHOHANBHBIX 3amayax. OTHOCHTENbHAS 4acTOTa COOBITHS, CBOMCTBO €€ YCTOHYHBOCTH. 2
CraTtuctrueckoe onpeneneHne BeposiTHocTi. OLieHKa BEPOSITHOCTH COOBITUS
136 | 14.Ilepuunasi 00pabOTKa CTATHCTHYECKUX MAaHHBIX. ['paduueckoe ux npexncrtasieHne. HaxoxneHue cpemHux 2
XapaKTePUCTUK, HA0II0AaeMbIX JaHHBIX
137 | 15. luckpeTHas cinydyaiiHas BETMUMHA, 32KOH €€ pacipeeeHusl. 2
138 | 16.YmncnoBbie XapaKTEPUCTHKHN AUCKPETHON cIydaitHol BenuduHEL. [loHSITHE 0 3aKOHE OONBIINX YHCElL. 2
139 | 17. Kimaccuueckoe onpejieneHne BEpOsITHOCTH. 2
140 | 18.IlpakTnueckas padora Ne 44 «Penienue 3a1a4 Ha BRIYHCIICHUE BEPOSITHOCTH 2
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Pa3nen 10. YpaBHeHuUs 1 HepaBeHCTBA

Tema 21 Conep:xaHue y4eGHOr0 MaTepuajia 18/6
YpaBHenus u 141 | 1.PaBHOCHJILHOCTb YpaBHEHMH, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI MX PELICHHS. 2
HepaBeHCTBA 142 | 2. Vicnonp3oBaHMe CBOMCTB U TpadukoB QyHKIMI pH pelICHUH YpaBHEHUI 1 HEPABEHCTB. 2

143 | 3.PemeHue noka3aTeibHbIX, JJOTapUPMHISCKUX YPaBHEHHUH, HEPABEHCTB, CUCTEM. 2
144 | 4.T1pakTuyeckasi padora Ne 45 «OcHoBHBIE MPUEMBI 1 METO/IbI PELICHUH YpaBHEHUH, HEPABEHCTB, CHCTEM) 2
145 | 5. PemieHue TpUroHOMETPUYECKUX YPABHEHUN U HEPABEHCTB. 2
146 | 6. PemieHne panmoHaNbHBIX, HPPALIMOHAIBHBIX YPAaBHEHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. llpakTnyeckas padora Ne 46 «Pemienne TpUroHOMETPUYIECKUX YPAaBHEHUI U HEPABEHCTBY 2
148 | 8. Pemmenue ypaBHEeHHH U HEPaBEHCTB C TapaMeTpaMu 2
149 | 9.0mpenenenue Mmoayisi. Packpeitie momysns no onpezenenuto. [Ipocreiinme ypaBHEHUS H HEPABEHCTBA C MOYJIEM. 2
[IpumeHeHne paBHOCHIIBHBIX MTEPEXOJ0B B ONPEAEIECHHBIX TUIIAX YPAaBHEHHH U HEPABEHCTB C MOJTYJIEM.
150 | 10.MpakTuyeckas padora Ne 47 «[Ipocreiiie ypaBHeHUs] 1 HEPABEHCTBA C MOTYJIEMY. 2
151 | IlpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJIePsKAHNE 2
11.PemieHue TEKCTOBBIX 3aJ1a4 MPO(ECCHOHAIBHOIO COACPKAHMSI.
152 | IIpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJIeP:KAHHN e 2
12.PenieHue TEKCTOBBIX 3a1a4 MPOGECCHOHAIBHOIO COACPKAHMSL.
IloBTOpEHUE Cojep:xkanue y4eOHOr0 MaTepuajia 10/4
MaTepuaia 153 | 1.IloBTOpenne MaTepuana (reoMerpus) 2
154 | 2.IloBTOpeHne MaTepraia (TeOMETPHSI) 2
155 | 3.JIpakTnyeckasi padora Ne 48 «[IpumeHeHrEe ONOPHBIX 3HAHUI 110 T€OMETPUIY 2
156 | 4.IloBTOpenne Matepuana (aaredpa ¥ Havaia MaTEMaTHICCKOT0 aHaJIM3a) 2
157 | 5.IloBTOpenne Matepraia (anredpa 1 Hadalla MaTEMaTHIECKOT'0 aHAIIN3a) 2
158 | 6..ITpakTnyeckas padora Ne 49 «[IpuMeHeHHe OMOPHBIX 3HAHHUH 110 anredpe U MaTeMaTHYECKOMY aHAITU3Y» 2
159 | 7.MtoroBast KOHTpOIbHAS paboTa 2
Koncyspraruu 6
[IpomexyTouHas aTTectanus B popme sx3amena
Bcero: 324
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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.

OcHanieHHOCTh y4yeOHOro KaOWHeTa: MOCaJOYHbIE MECTa IO KOJIUYECTBY
oOydaromuxcs, pabouee MecTO TMpenojaaBaTess, JJ0CKa y4yeOHas, KOMILJIEKT
YEPTEIKHBIX MHCTPYMEHTOB [IJIsl YEPUEHHUS Ha JIOCKE, MOJEIN MPOCTPAHCTBEHHBIX
Te€I W KOHCTPYKTOPHI T'€OMETpUUYECKUX (PUryp, 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 JuTepartypa:

° Hanmasa, A. A. Maremaruka : yueOHuk / A.A. Jlagasa. — 3-e w3,
ucrnp. w gom. — MockBa : HMH®PA-M, 2023. — 544 c¢. — (Cpennee
npodeccronaabHoe obpaszoBanme). — ISBN 978-5-16-012592-3. — Tekcr:
AJIEKTPOHHBIN. — PexxuM noctyna: https://znanium.com/catalog/product/1891827

o HNanasu, A. A. COOpHUK 3a71a4 1I0 MaTEMAaTHKe : yaeOHoe rmocooue /
A. A. lamasH. — 3-¢ uza. — Mocksa : DOPYM : UH®PA-M, 2021. — 352 ¢. —
(ITpodeccuonanbaoe odpazosanme). — ISBN 978-5-91134-803-8. — Tekcr :
AJIEKTPOHHBIN. — PexxuM noctyna: https://znanium.com/catalog/product/1362444

o IOxno, H. C. Martemaruka : yaeOnuk / H.C. FOxHo. — Mocksa :
NH®PA-M, 2023. — 204 c. — (Cpennee npodeccuonanpbHoe oopa3zoBanue). — DOI
10.12737/1002604. — ISBN 978-5-16-014744-4. - TexcT : 3NEKTPOHHBIA. — Pesxxum
nocryma: https://znanium.com/catalog/product/1906092

. Bapaymikun, B. B. MaremaTtuka. Dj1eMeHTHI BBICIIIEH MaTEMATUKH :
yueOHuK : B 2 Tomax. Tom 1/ B. B. bapaymkun, A. A. IIpokodreB. — Mockaa :
KYPC : UIHOPA-M, 2021. — 304 ¢. — (Cpegnee mpodeccHoHaIbHOS
obpazopanue). — ISBN 978-5-906923-05-9. — TekcT : aneKTpOHHBINH. — Pexxum
nocryma: https://znanium.com/read?id=372717

. Bapnymkun, B. B. MaremaTtuka. DneMeHThI BbICIIEH MaTEMATHKH :
yaeOHuK : B 2 Tomax. Tom 2 / B.B. bapaymkun, A.A. [IpokodreB. — Mocksa :
KYPC : UHOPA-M, 2022. — 368 c. — (Cpennee nmpodeccuoHaabHOE
obpazoBanue). — ISBN 978-5-906923-34-9. — TekcT : 31eKTpOHHBIN. — Pexxum
nocryma: https://znanium.com/read?id=380017
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JlonoJIHUTe IbHAS JINTEpaTypa:

o [unoga, JI. 1. Maremaruka : yue6Hoe nocodue / JI.W. Hunosa, A.E.
[unoB. — Mocksa : UTHOPA-M, 2020. — 238 c. — (Cpeanee nmpodeccuoHaabHOoe
oOpazoBanue). — ISBN 978-5-16-014561-7. — TekcT : 35eKTpoHHBIH. — Pexum
nocryma: https://znanium.com/read?id=359850

o Marematuka : yudeOHoe mnocobue / M. M. Yepueuos, H. b.
KapOauunckas, E. C. Jle6eneBa, E. E. XaputonoBa ; moa penmakuueir M. M.
UYepnernoBa. — 3-¢ u3zl. — Mocksa : Poccuiickuii rocygapcTBEHHbIH YHHUBEPCUTET
npaBocyausi, 2022. — 336 €. — ISBN 978-5-93916-959-2. — TekcT : 2IeKTpOHHBIH //
DJIEKTPOHHBIN pecypc g poBoi 00pa3oBaTeNbHOM cpeabl CIIO
PROFob6pa3oBanue : [caiit]. — Pexum moctyna: https://profspo.ru/books/122921

o AGnynnuna, K. P. Maremaruka : yuyeO6nuk mis CIIO / K. P.
A6nynnmuna, P. I'. MyxamernunoBa. — CaparoB : IIpodob6pa3zoBanue, 2021. — 288
c. — ISBN 978-5-4488-0941-5. — TekcT : 3JMEKTPOHHBIN // DIEKTPOHHBIN pecypc
udposoit obpazopatensHol cpenbl CIIO PROFoOpaszoBanue : [caifT]. — Pexum
nocryma: https://profspo.ru/books/99917
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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 pe3ynbTaThl OCBOeHHs o01eoOpazoBarenbHoi aucuumminabl B cootBeTcTBUM ¢ I'OC CIIO u Ha ocHOBe

PI'OC COO.

Kox u HamMeHoBaHue
GopMupyeMbIX KOMIIETEH Ui

Ilnanupyembie pe3yibTaThl 0CBOCHUS M CIUILIMHBI

Oo6uue

JAucuunimHapHblie (MpeaMeTHbIe)

OK 01. Bsibupars crocoOsl
penieHus 3amaq
npoheccroHaTbHON
IeATeITbHOCTH
IPUMEHUTEIBHO

K pa3JIMYHbIM KOHTCKCTaM

B gactu TpynoBOro BOCIIUTAHMUS:
- TOTOBHOCTH K TpYyHy, OCO3HaHUE ICHHOCTH
MacTepCTBa, TPYIOIIO0HE;

- WHTEpEC K pa3IMYHBIM chepam
npoeccnoHaNBHO e TeFHOCTH,

OsgunasieHne YHUBEPCATBHBIMU y4eOHBIMU
MIO3HABATEIILHBIMH JCHCTBUSMU:

a) 0a30BbIC JIOTUYECKHE JICHCTBUS:

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

- YCTaHaBJIMBATh CYIIECTBCHHBIM MPH3HAK HIIH
OCHOBaHHUS Ul CpaBHEHHS, KiIacCH(DUKAIMU U
000011IeHNS;

- OompeneNiATh IEdH  JeSITEIbHOCTH,
napamMeTpbl ¥ KpUTEPHH UX JOCTHIKCHHUS,
- BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHTh KOPPEKTHBBI B JICATCIILHOCTD, OIICHUBAThH
COOTBETCTBHE pE3yJbTaTOB IICJISIM, OIICHUBATh

3aJaBaTb

-BJIQJIETh METOJAMH JIOKA3aTeNIbCTB, AITOPUTMAMHU PCIICHHS
3aja4; yMeHHe (OpMyNIHpOBaTh OIpPEACICHUS, aKCHOMBI U
TEOPEMBI, TPUMEHSTh HX, TPOBOJUTH JOKA3aTEIbHBIC PACCyKICHHUS
B XOJIC peIICHHS 3a/1a4;

- YMeTh OIEpPHPOBATh IOHATHSIMHU: CTENCHb YHCIA, JIorapudm
9HCiia;  yMEHHE  BBINOJHATH  BBIUMCICHHE  3HAUCHHH H
npeoOpa3oBaHus BBIPAKCHHHA CO CTENEHAMH W Jorapudmamu,
npeoOpa3zoBaHus IPOOHO-PAIIMOHATEHBIX BBIPAKCHHIA,

- yMeThb  ONEPUPOBATh  MOHATUSMH:  pallHOHAIBHBIC,
UppaOHAbHBIC, TOKa3aTeIbHbIC, CTCIIEHHEIC, JIOTapU(PMUICCKHE,
TPUTOHOMETPHUYECKHE YPaBHEHHUS M HEPABCHCTBA, HX CHCTEMBL;

- yMeThb OIEpUPOBaTh MOHATHAMH: (YHKIUS, HEMpepbIBHAS
(GyHKIMS,  NPOM3BOAHAS,  IEPBOOOpa3Has,  OMNPEIeTICHHBIN
UHTErpaj; yMeTh HAaXOAWUTh MPOU3BOIHBIC  AJIEMEHTAPHBIX
(GYHKIMH, HMCHONB3Ysl CIPAaBOYHBIC MAaTEPHANbI, HCCIICIOBATH B
OPOCTEHIINX CiIydasix (QYHKIMM HAa MOHOTOHHOCTb, HAXOIHTh
HauOONbIINE W HAMMEHBLIME 3HA4YeHHs QYHKIHIA; CTPOHUTH
rpaduKkd  MHOTOWIEHOB  C  HCIOJB30BAHWUEM  armapara
MaTeMaTU4ecKoro aHalu3a; MPHUMEHSATh NPOU3BOAHYIO MpHU
peleHnH  3aJa4 = HAa  JIBWKGHWE,  pemiatb  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, HAaBbIKaAMHU 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;

- AHaJIM3UPOBATL MOJYYCHHBIC B XOAC 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 Pa3HbBIX
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
3HA4YEHHUs1, Ha HAXOX/IeHUE ITyTH, CKOPOCTU U YCKOPEHHUS;

- YMeTb ONEpUpOBATh MOHATUAMM: palMOHATIbHAA (DYHKIMS,
noKasaTresbHas QyHKLUs, CTeNeHHas (QyHKUHMs, Jorapudmudeckas
(GyHKIUSA, TPUTOHOMETpHUYECKHE (YHKLUUHU, OoOpaTHbIe (DYHKIHH;
YMEHHUE CTPOUTh TpaUKU H3y4eHHBIX (YHKLIUH, HCIOIb30BaTh
rpaduKy Ipy U3y4E€HUH MPOLIECCOB M 3aBUCUMOCTEH, TPH PEeLICHUN
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 JBHXKEHHE, paboTy, CTOMMOCTb
TOBApOB M YCIyT, HAJIOTH, 3aJauyd U3 O0O0IaCTH YyIpaBJIECHHS
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 apu(pMETHUECKOE,
MequaHa, HauOosblllee U HauMEHblEe 3HA4YeHHs, pa3Max,
JMCHEpCHs, CTaHIapTHOE OTKJIOHEHHE YHCJIOBOrO Habopa; yMEThb
U3BJIEKaTh, UHTEPIPETUPOBATh MH(GOPMALIUIO, NPECTaBICHHYIO B
tTabnuunax, Ha Auarpammax, rpadukax, OTPa)<alolLIyl0 CBOWCTBa
pEaNbHBIX MPOLECCOB U SBIEHUN; MPEACTABIATH MH(OPMAIHIO 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 CIy4alHHOrO COOBITHS; YMEHHE BBIUHCIATH
BEPOATHOCTb  C  HUCIOJb30BAaHMEM  IpapUUecKUX  METOIOB;
IOPUMEHATb (OPMYIIBI CIOKEHHS WU YMHOXEHHsS BEpPOSTHOCTEH,
KOMOMHATOpHbIE (aKThl W (GOpMyNbl IpHU pEIIeHUH 3ajauy;
OLICHUBATh BEPOSITHOCTH peaJbHbIX COOBITUIl; 3HAKOMCTBO CO
CIyJallHBIMM  BEJIMYMHAMHU; YMEHHE HPUBOAUTH  NPHUMEPHI
NpPOSIBJICHUSI  3aKOHA  OOJIBIIMX ~ 4HMCEl B IPUPOAHBIX U
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OOILIECTBEHHBIX SABJICHUAX;

- YMETh ONEPHPOBATH TOHATHAMHU: TOYKA, MPsAMasi, TIOCKOCTb,
NPOCTPAHCTBO, ABYI'PAHHBIA YroJ, CKPEHIMBAIOLIUECS IPSIMBIC,
NapaJyIeIbHOCTh U MEPICHAUKYISPHOCTh TPSMBIX U TUIOCKOCTEH,
YroJl MKy MPSIMBIMH, IOl MEXKIY TPSMOW U TUIOCKOCTBIO, YTroJl
MEXKIY IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH JO IUIOCKOCTH,
pacCTOSIHUE MEXIy MPSIMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSIMU;
YMEHHUE HCIOJIb30BaTh MPHU PEIICHUH 33a4 M3y4YCHHBbIC (aKThl U
TEOpPEeMbl TIAHUMETPUHU; YMEHHE OIICHUBATh pPa3Mepbl OOBEKTOB
OKPYXKAIOIIEro MUpa;

- yMETh ONEPHPOBATh TOHITUSIMHU: MHOTOIPAaHHHK, CCUCHHE
MHOTOTpaHHHKA, KyO, Mapajielienues, Npu3Ma, [HpaMU/a,
¢durypa u MoBepXHOCTh BpallCHHS, IWIUHIP, KOHYC, MIap, chepa,
ceueHHst (DUTYphl BpallleHHs, IUIOCKOCTh, KacaroImascs cepsl,
[WIMHPA, KOHYCA, IUIONIA/Jb MOBEPXHOCTU MHPAMHMIBI, MTPH3MBI,
KOHyca, IWIMHApa, IUomaab  cdepbl, o0beM  KyOa,
OpSMOYTOIIBHOTO  TapajuleNienuIe/ia,  HTHPaMUAbL,  [PH3MBL,
IIIMHIpA, KOHYyCa, [apa; YMEeHHe n300pakaTb MHOTOTPaHHHUKH U
NOBEPXHOCTH BpANICHUS, WX CEYEHHS OT pPYKH, C MOMOIIBIO
YEepPTE)KHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMCHHE
pacno3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHHE PacliO3HABAThH
HpaBIIBHBIC MHOTOI'PAaHHUKH;

- YMETh OIEPUPOBATH MOHATHSMH: JIBI)KCHHE B IPOCTPAHCTBE,
nomo0HbIe (HUTYypbl B MPOCTPAHCTBE; HCIIOIh30BATh OTHOIICHHE
IUIONIAZiel MOBEPXHOCTeH H 00BEeMOB MOAOOHBIX (uUryp mpu
peLIeHUY 3a/1a4;

- yMETh BBIYUCISTH TEOMETPUYECKUE BEIWYMHBI (IUTMHA, YOI,
IUIONIab, 00bEM, IUIOMIAh MIOBEPXHOCTH), UCIIONB3Ysl U3yICHHBIC
(OopMyITBI U METO/IBI,

- yYMeTh OIEPHPOBATh MOHATHAMH: MPSIMOYTOJbHAs CHUCTEMA
KOOpJMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKIIIPHOE TPOM3BEACHHE, Yroll MEXAYy BEKTOpaMH, CyMMma
BEKTOPOB, MPOU3BEJICHHE BEKTOPA HA YMCIIO; HAXOAUTH C MMOMOIIBIO
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U3Yy4CHHBIX (POpMys KOOpIMHATHI CepelMHbl OTPE3Ka, PACCTOSHHE
MEX]Ty IBYMsI TOUKaMH;

- YMETb BBIOMpATh MOAXOISIINN U3ydEHHBIH METOJ ISl peICHUs
3aJauy, paclo3HaBaTh MaTeMaTHUeCKue (PaKkThl 1 MaTeMaTHYECKHE
MOJIENTM B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHUE TPUBOIUTH INPUMEPHl MaTeMaTHYeCKHX  OTKPBITHH
POCCHUICKON U MUPOBOI MaTeMaTH4YEeCKOM HAYKH.

- YMeThb ONEpHpOBAaTh IOHATHAMM: OIpEAETeHNEe, AaKCHOMa,
TEeopeMa, CJIEJICTBHE, CBOICTBO, MpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHUIIbHBIE (POPMYIUPOBKH; YMEHHUE (POPMYIUPOBATH OOpaTHOE
U TIPOTHBOIOJIOKHOE YTBEP)KICHUE, IPHUBOAUTH TNPUMEPHl H
KOHTPIIPUMEPHI, UCTIOIB30BaTh METOJl MaTEMaTHUECKONW WHIYKIIUH;
IPOBOANTH JOKA3aTEIbHBIE PACCY)KICHHUS NpPU PELICHWH 3a/ad,
OLIEHMBATD JIOTHYECKYIO PABHILHOCTD PACCyKACHUM;

- YMETh ONEPUPOBATH MOHATHUSIMH: MHOXECTBO, MOJIMHOXXECTBO,
olepany HaJ MHOXKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETHKO-
MHO)KECTBEHHBII ammapaT Ui ONMUCaHHUS PEaTbHBIX MPOIECCOB H
SBJICHUN TIPU pEIICHUH 337ad, B TOM YHUCIE U3 APYrHX y4eOHBIX
PEIMETOB;

- YMEThb ONEepUPOBATH MOHATHUAMU: Tpad, CBA3HBIN Tpad, IepeBo,
UK, Tpad Ha IUIOCKOCTH; YMEHHE 33aBaTh M OMHCHIBATH Ipadbl
pPa3NUYHBIMH CHOCO0AMH; HCIIONB30BaTh Tpadbl MPH PEIICHUU
3ajay;

- yMeTh CBOOOJHO ONEPHPOBATH MOHATHIMU: COUYETAHUE,
NEepeCTaHOBKA, YUCIIO COYETAaHHWH, YHCIO MEPEeCTaHOBOK; OWHOM
HpioTOHa; yMeHHME TpPUMEHSITh KOMOWHATOpHBIE (aKThl U
paccyxaeHus Il pelieHus 3a1ay;

-yMETh OIEPUPOBATh IMOHATUSMH: HATypaJbHOE YHCIO, LEN0e
YHCIO, OCTaTOK IO  MOAYNI0,  palMOHAJIBHOE  YHUCIIO,
UpPpAalMOHATBHOE YHCIIO, MHOXECTBA HATypaJbHBIX, IIEIBIX,
palMOHANBHBIX, JEHCTBUTENBHBIX YHCEN; yYMEHHE HCIIOIb30BaTh
NPU3HAKA  JICTMMOCTH, HAWUMEHBIIMKA OOLMI  JOemuTenh u
HavMeHbIIee olIIee KpaTHoe, anropuTtM EBkimupa mpu pernieHun
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3aa4; 3HAKOMCTBO C pPA3JIMYHbBIMU I[MO3UINMOHHBIMU CHUCTECMAaMH
CUHUCIICHUS;

- YMCTb CBO6OIIHO OICPUPOBATHL NOHATHAMU: CTCIICHL C I ECJIbIM
MoKaszaTelieM, KOPEHb HATypallbHOM  CTCNEHW, CTENCHb C
pairOHaJIbHBIM IIOKa3aTeiIEM, CTCIICHb C HeﬁCTBHTeHLHLIM
(BemecTBEHHBIM) TIOKA3aTeseM, JIorapu(M Yucia, CHHYC, KOCHHYC
Y TaHTCHC TMPOU3BOJILHOTO YHCIIA;

- YMCTb OIICPUPOBATHL HNOHATHAMU: TOXKACCTBO, TOXIACCTBCHHOC
npeoOpa3oBaHne, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHEHUH U
HEPABCHCTB, PaBHOCUJIIbHOCTbH ypaBHeHHﬁ, HEPABCHCTB U CUCTEM,
palOHAJIBHBIC, HUPpPAlUOHAIBHBIC, ITOKA3aTCJIIbHBIC, CTCIICHHBIC,
JorapuMudecKkre, TPHrOHOMETPUYECKUE yPaBHEHHUs, HEPABEHCTBA
H CUCTEMbI; YMCHHE pCIIaTh YPaBHCHUSA, HCPABCHCTBA U CUCTCMEI C
IMMOMOIIBIO PA3JIMYHBIX IMPUEMOB; pPCIIaTh YpaBHCHUS, HCPABCHCTBA
U CUCTEMbI C MMapaMETpoOM; MPUMCHATH YpPAaBHCHHA, HCPABCHCTBA,
UX CHUCTEMBI JUIA pEIICHHs MaTeMaTHYeCKUX 3a7ad M 3a/4a4 W3
pa3TMYHBIX 00JIACTEH HAYKU M PEATbHOU KU3HU;

-yMeTh CBOOOJHO ONEPUPOBATh MOHATHAME: TpaduK (QyHKIHH,
oOpatHass QyHKIHSA, KOMITO3UIUS (DYHKIUH, JTHHEWHAs (QYHKINSA,
KBaZpaTHyHast (QyHKUMSA, CTeneHHas (QyHKOUS C  LEJIbIM
mokaszaTelieM,  TPUTOHOMETpHUYeckne  (YHKIMH,  OOpaTHbBIC
TPUTOHOMETPUYECKUE ¢yHKIUH, MOKa3aTenbHas u
norapudmudeckas GyHKIIMH, YMCHHE CTPOUTH TpaduKu (HyHKIIHA,
BBITIOTHSTH MTPE0Opa3oBaHus TpadUKOB (yHKIIHIA,

YMEHUE HCIONb30BaTh rpadukd (QYHKOUH JUIE  U3y4eHUs
NPOLIECCOB M 3aBHCHMOCTEH MpH pElIeHWH 33734 U3 APYrux
y4eOHBIX MPEIMETOB M U3 PEATbHOM KU3HH; BEIPAXKATh POpPMYyIaMH
3aBHCUMOCTH MEX]y BEIIMYMHAMH;

yMeHHUE CBOOOHO OMEPHPOBATH MOHATUAMH: YETHOCTh (DYHKIIUH,
NEPUOUYHOCTD ¢byHKIUY, OrpaHHYEHHOCTD ¢byHKIHMN,
MOHOTOHHOCTh (DYHKIIMH, IKCTpeMyM (QYHKIWH, HauOobliee U
HavMEHbIlIee 3HAaYeHHs (QYHKIUH Ha [POMEKYTKE;, yMEHHE
POBOAMTH MCCIEIOBaHNE QYHKITUH;
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YMEHHE HCHONb30BaTh CBOMcTBa M Trpapuku (QyHKOMH 1715
pellleHusT ypaBHEHMH, HEpPaBeHCTB U 33Jad C IapaMeTpamy;
n300pakaTh Ha KOOPJWHATHOW IUIOCKOCTH MHOYKECTBA PEIICHUMN
ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- yMETh CBOOOIHO OIepHpOBaThH HOHSTUSMH
II0CJIEI0BATENBHOCTb, apudmeTHyecKas nporpeccus,
reoMeTpuyecKast nporpeccus, 0ECKOHEYHO yOBbIBaroIas
reoMeTpHruecKast nporpeccusi; yMeHHe 3a/1aBaTh

MOCJIEZIOBATEIbHOCTH, B TOM YHCJIE C IOMOLIbIO PEKYpPEHTHBIX
dopmyu;

- yMeTh ONEPHPOBATH MOHITHUSMH: HENPEPHIBHOCTH (DYHKIUH,
acHMINTOTHI rpaduka (QYHKIHH, TepBas M BTOpas MPOM3BOIHASL
(GyHKIIUN, TEOMETPHUUECKUI M (PU3HMUECKHI CMBICI TPOU3BOIHOM,
nepBooOpasHasi, OIpPENEICHHBIII WHTErpaj; YMEHHE HaXOIUTh
aCHMINTOTHI rpaduka QyHKIUH;, YMEHHE BBIYHCISTH TPOU3BOIHBIC
CyMMBI, TPOU3BEICHUS, YACTHOTO W KOMIIO3MLIUHU (QYHKIIHH,
HAXOJUTh ypaBHEHHUE KacaTeIbHON K TpaduKy QyHKITUH;

YMEHHE WCIONB30BaTh IPOM3BOMHYIO JUISI  HMCCIEIOBAHUS
(byHKIMI, 1715 HAXOXKAEHUS HAWITYYIIero pelieHns: B IPUKIIaIHBIX,
B TOM YHCII€ COLMATbHO-IKOHOMHUYECKHX U (PU3MUECKUX 3a/1auax,
JUISL ONIPEIENICHUsI CKOPOCTH M YCKOPEHHS; HaXOIWTh IUIOMIAIU H
00beMbl (UTYyp C TIOMOIIbIO HHTErpaya; MPHUBOAUTH MPUMEPHI
MaTeMaTu4ecKoro MOJICTUPOBAHUS c MTOMOUIBIO
g depeHInaTbHBIX YpaBHEHUH;

- yMeThb ONEPHPOBATH TMOHATHUAMHU: KOMIUIEKCHOE YHUCIIO,
CONPSDKCHHbIE KOMIUIEKCHBIE 4YHCIIa, MOAYJIb U  apryMeHT
KOMILJIEKCHOTO 4YHCia, (opMa 3amucd KOMIUIEKCHBIX —YHCEI
(reomeTpHuuecKasi, TPUTOHOMETPUYECKasl U alreOpandeckas); yMeTh
NPOM3BOANTE  APHU(PMETHUYECKHE JCUCTBUS C  KOMILUICKCHBIMH
YHUCIaMHU; TPUBOIUTH TNPUMEPHI HCHOJIB30BAHUS KOMILJIEKCHBIX
YHCEIT;

- yMeThb CBOOOJHO  ONEPHPOBATH TMOHITHUAMHU: CpEIHEe
apuMeTHyeckoe, MeJIuaHa, HauOolblIee W HaWMEHbIIee
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3HAUEHUs, pa3Max, JUCIEPCHUs, CTAHIAPTHOE OTKIOHEHUE JUIs
OIHUCaHUs YHUCIIOBBIX JAHHBIX; yYMEHHE UCCIIEZ0BATh
CTaTUCTUYECKHE JIaHHble, B TOM 4YHCIE€ C IPUMEHEHHEM
rpadU4ecKuX METOJOB U 3JIEKTPOHHBIX CPEJCTB; IpapUuecKH
UCCIIeI0BaTh COBMECTHbIE HAOIIONEHHUS C IOMOIIBIO JHarpamm
paccenBaHus U JIMHEHHOU PErpeccuu;

- YMeTb HAXOAUTh BEPOSTHOCTH COOBITMH C HCIOJIb30BAHHUEM
rpadu4ecKuX METOAOB; MPUMEHATh JJIS pelleHus 3a71a4d pOopMyIIbl
CIIOKCHMS W YMHOXEHHUS BEpPOATHOCTEH, (opMyly IOTHON
BeposiTHOCTH, (Gopmyny beprHymnu, komOuHaTOopHBIE (AKTBI U
(bOpMyIIBI; OIIEHHBATH BEPOSITHOCTH PEATBbHBIX COOBITHI; yMEHHE
OIEpUpPOBaTh MOHATUSAMU: CllydaliHas BEJIUYMHA, PACIpPENEICHHE
BEPOSATHOCTEH, MaTeMAaTUYEeCKOE  OXKHJAHUE, JUCHEpCHUs U
CTaHJAPTHOE OTKJIOHEHWE CIy4alHOM BENWYUHBI, (QYHKIHH
pacrpeneneHyss U IJIOTHOCTH PAaBHOMEPHOIO, MOKA3aTEIbHOrO U
HOPMAJIBHOTO PACIpEACIICHUI; yYMEHUE HCIOJIb30BAaTh CBOWCTBA
U3YYEHHBIX DPACIpPENENCHUN Ul pElIeHUs 3aJad; 3HAaKOMCTBO C
HOHATUSAMM: 3aKOH OOJNBIIMX YHCEN, METOJbl BBIOOPOUYHBIX
UCCIIEJOBAHNN; YMEHHUE IIPUBOAUTH IIPUMEPHI IIPOSABIICHUSA 3aKOHA
OOJBIINX YKCEN B IPUPOJHBIX U OOLIECTBEHHBIX SBICHUSIX;

- yMeTb CBOOOJHO ONEPUPOBAaTh IOHATUSAMHU: TOUKA, HpsAMasd,
IUIOCKOCTh,  IIPOCTPAaHCTBO, OTPE30K, JIyd, IUIOCKMH  yroil,
JIBYTPaHHBIA  yroji, TpPEXTPaHHBIA Yroll, MEepPECEKAIIHNECH,
napajulejbHble M CKPEIIMBAIOLIUECS IPAMBIC, MapaJICIbBHOCTE U
NEPIECHIUKYIAPHOCTh IPAMBIX M IUIOCKOCTEH, Yrol MEeXIy
OPSAMBIMH, YrOl MEXAY IPSAMOM M IUIOCKOCTBIO, Yrold MEXAY
IUIOCKOCTAMM; yMEHUE HCIOIb30BaTh IIPU PELICHUU 3a1a4
u3y4deHHble (aKThl U TEOPEMbl IUIAHUMETPUHU; YMEHHE OLIEHHBATh
pa3Mepbl OOBEKTOB B OKPY)KAIOLIEM MHUPE; YMEHHE OIEPUPOBAThH
MOHATHSAMH: MHOTI'OTPAHHUK, ceueHue MHOI'OTpaHHMKa,
NpaBWJIbHBIM MHOTOTpaHHUK, IpuU3Ma, nHpamunaa, durypa u
MOBEPXHOCTh BpALIECHUs, IIMIMHIP, KOHYC, 1ap, cdepa, pa3BepTka
IIOBEPXHOCTH, CEUEHUs KOHYCa W LMIMHIPA, Napajule]bHbIe OCU
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WM OCHOBAaHUIO, CEUYEHHE IIapa, TIOCKOCTh, Kacaromasics cgepsl,
UINHIpa, KOHYyCa; YMEHHE CTPOUTh CEYEHHE MHOTOTPaHHHKA,
n300pakaTh MHOTOTPaHHHUKH, (UTYPHI U MMOBEPXHOCTH BPAIICHHUS,
UX CEUYCHHUS, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yMEHHE  TPHMEHSTh  CBOWCTBA  I€OMETPHYECKHX  (HTryp,
CaMOCTOSITEIBHO (HOPMYIIUPOBATH ONPENCIICHNS H3y9aeMbIX GUryp,
BBIJIBUTATh T'HITOTE3bl O CBOMCTBAX M NPH3HAKAX I'€OMETPUYECKUX
¢uryp, 0o0OOCHOBBIBaTh WJIM OIPOBEPraTh WX; YMEHHUE NPOBOAUTH
K1accuukanuio (GUryp Mo pasIHYHBIM IPH3HAKAM, BBINOJIHSATH
HEo0X0IMMBIE JOIOIHUTEIbHBIE TOCTPOCHMS;

- yMEThb CBOOOHO ONEPUPOBATH MOHATHSIMU: IUIOMAAb (HUTYPEI,
0o0beM (uUrypbl, BEIMYMHA YIJa, PACCTOSHHE OT TOYKH [0
IUTOCKOCTH, PACCTOSIHAE MEXAy MPSIMBIMH, PAcCTOSHHE MEXIY
IUTIOCKOCTSIMH,  IUTOHIagh  cepbl, IUIOM@AAb  [TOBEPXHOCTH
OUpaMHbl, TPU3MBI, KOHYyca, LWJIMHApA, 00BeM  Kyo0a,
OPSMOYTOIBHOTO  TapajuleieNuIieia,  MHPaMUIbl,  MPHU3MBI,
IIMH/Ipa, KOHYCa, [Iapa; YMEHHE HaXOJUTh OTHOILICHHE 00bEMOB
MOTOOHBIX PUTYD;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHSAMH: JIBUXKCHHE,
napayieNnbHBI  TEePeHoc, CHMMETpUsi Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, MpPeoOpa3oBaHUE IOJ00US, IMOTOOHBIE
buryphl; yMEHHE pacliO3HaBaTh pPaBHBIC W IMOMOOHBIC (UTYPHI, B
TOM 4YHCIE€ B TPUPOAE, HCKYCCTBE, AapXUTEKType; yMEHHe
UCIIONIb30BATh reoMeTpHUYECKHE OTHOUICHUS, HaXOJUTh
reOMETPUYECKHE BEIWYHMHBI (JIMHA, Yrojl, IJIOMmaas, 00beM) MpH
pelIeHnH 3a/1a4 M3 JAPYTUX Y4eOHBIX NMPEIMETOB U U3 pealibHOM
KHU3HU;

- YyMeTh CBOOOJHO OINEPUPOBATH IOHATUSMH: TMPSMOYTOJIbHAS
cucTeMa KOOPAMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOW3BEJCHHWE BEKTOpa HA YHUCIIO,
pa3lioKeHHe BEeKTOopa Mo 0a3ucy, CKaIIPHOE MPOU3BEACHUE,
BEKTOPHOE TPOM3BEICHHE, YIrOJ MEXAy BEKTOpaMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIH M KOOPJIMHATHBIA METON JJISl PEIICHHS
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reOMEeTPUYECKHX 3ajad M 3a7ad JAPYruX Yy4eOHBIX IPEAMETOB;
OIlEpUpOBaTh IOHATHUSAMU: Marpuua 2x2 u 3X3, ompeneiauTeib
MAaTpULbI, FEOMETPUYECKUI CMBICIT ONPEAETUTENS;

- YMETb MOJCIUPOBATH pPEANbHBIE CUTyallUd Ha S3bIKE
MaTEMATUKH; COCTABJIATh BBIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U
UX CHCTEMBbl IIO YCIOBHMIO 3a/JadyM, HCCIEIOBATH IOCTPOCHHBIE
MOJIETIM C UCIOIBb30BAaHUEM allnapaTa ajureOpbl, HHTEPIPETUPOBATh
NOJyYEHHBI PpEe3yJIbTaT; CTPOUTh MATEMaTU4YECKUE MOJEIH C

IOMOIIBIO TEOMETPUYECKUX IIOHATUH W  BEIMYUH, pelIaTh
CBA3aHHBIE C HUMH IPAaKTHYECKUE  3a/la4M;  COCTABIIATH
BEPOSATHOCTHYIO MOJEIb M HUHTEPIPETUPOBATH  IOTYYECHHBIN
pe3yapTar,  pemarb — OPUKIAAHBIE  3aJa4d  CpEACTBaMHU
MaTeMAaTUYECKOr0  aHaliM3a, B TOM  YHCIE  COLMAIBHO-

SKOHOMHMYECKOT0 M (PU3UYECKOT0 XapaKTepa;

- YMEHHE BBIOMpATh MOAXOISAIINA METON U PEIICHUs 3a1auu;
MOHMMaHWEe 3HAaYMMOCTH MAaTEMATHKH B U3YYEHUHU IPHUPOIHBIX U
OOIIIECTBEHHBIX IIPOLIECCOB M SBJICHHUH; yMEHHE paclo3HaBaTh
IPOSIBJICHHE 3aKOHOB MAaTeMaTMKM B  HCKYCCTBE, yMEHHE
MIPUBOJIUTHh MPHUMEPBI MATEMATUYECKUX OTKPBITHH POCCUUCKON W
MHPOBOM MAaTeMaTHYECKON HAYKU

OK 02. Mcnons3oBath
COBpPEMEHHBIE CPEJICTBA ITONCKA,
QHaJIM3a U UHTEPIPETALNH
nHbOpMaIuu, 1
H(OPMAITMOHHBIE TEXHOJIOTHH
1Sl BBITIOJTHEHUS 33144
podecCHOHANTBHON

eI TeIbHOCTH

B oGnacTy iIeHHOCTH HAyYHOTO MO3HAHUS:

- c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKd M OOLIECTBEHHOM IPAKTHKH,
OCHOBAHHOT'O Ha TMajore KYJIBTYD,
CIOCOOCTBYIOILIETO OCO3HAHHIO CBOETO MecTa B
MOJMKYIBTYPHOM MHPE;

- OCO3HaHHWE IIEHHOCTH HAaYYHOW JesTeIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISATH  HPOEKTHYHO U
HCCIIEI0BATENBCKYIO JeSITETbHOCTD
WHJUBUIYAJILHO U B TPYIIIIE.

OBnanenue YHUBEpCaJIbHBIMU y4eOHBIMU

MO3HaBaTEIIbHBIMU ICHCTBUSIMU:

- yMeThb OIEpUPOBaTh MOHATHUSAMH: palHOHaJIbHAs (DYHKIUS,
MoKa3aTelbHast GbyHKIHS, CTCTICHHAs GbyHKIHS,
norapumudeckas (QyHKIUS, TPUTOHOMETPHUYECKUE (QYHKIIHH,
oOpatHble (YHKIIMH; YMEHHE CTPOUTH TpapuKd H3yICHHBIX
(GYHKIMH, HCMIONB30BaTh TPA(QUKU TPU M3YUYECHHH MPOLIECCOB U
3aBUCHMOCTEH, TpPU pEHICHUH 3aha4 M3 JPYrux y4eOHbBIX
HpPEIMETOB U 33/1a4 U3 PEATbHOM KU3HU; BBIPAXKATh POpMyIIaMu
3aBUCHMOCTH MEX/1y BEIMUNHAMH;

- YMETh OIEPHPOBATH MOHSATHIMH: TOXKICCTBO, TOXKICCTBEHHOE

npeodpa3oBaHue, ypaBHEHHUE, HEPAaBEHCTBO, cucrema
YpaBHEHUH M HEPAaBEHCTB, pPaBHOCUJIBHOCTb YpaBHEHUH,
HEPAaBEHCTB UM CHUCTEM, pallMOHAIbHbIE, HPPALUOHAIbHBIE,
MIOKa3aTelIbHbIE, CTENEHHBIE, jorapudmuyeckue,
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B) pabota ¢ nHpopmanue:

- BJIaJeTh HAaBBIKAMH IMOJTy4eHHs MH(OpMAIUH U3
WCTOYHUKOB Ppa3HBIX THUIIOB, CaMOCTOSATEIHHO
OCYILIECTBIIATH MOMCK, aHAJIN3, CUCTEMATH3aLUIO U
MHTEPIPETAlN0 HHGOPMALUK PA3THYHBIX BHIOB
u GOpM IpeACTABICHUS;

- co3/1aBaTh TEKCTHl B Pa3NUuYHBIX (hopmaTax c
y4eTOM Ha3HaueHHs WHGOpPMAIMM W IIeJIEBOU

ayUTOpUH, BBIOMpas ONTUMAIbHYIO (QopMy
MIPEJICTABJICHUS M BU3YaJIH3alliH;
- OIEHMBATh JOCTOBEPHOCTb, JIETUTHMHOCTH

nH(pOpPMaIlUN, €€ COOTBETCTBHE IIPAaBOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIIOJb30BaTh CPEACTBA HH(POPMAIMOHHBIX M
KOMMYHUKalIlMOHHBIX TEXHOJIOTHH B peHICHNH
KOTHHTUBHBIX, KOMMYHHKaTHBHBIX u
OpraHW3allMOHHBIX  3aMad €  COOIIO/ICHHEM
TpeOoBaHMA APrOHOMUKH, TEXHHUKH
0€301MacHOCTH, THUTHUEHBI, PECypcocOepeKeHUS,
NPaBOBBIX M OTHYECKHMX  HOPM,  HOPM
MH(OPMAITMOHHOM 0€30MMacHOCTH;

- BJIQJICTh HABBIKAMHU DPACIO3HABAHUS W 3aIHTHI
nH(popMaruu, HWHDOPMAITMOHHOW 0€30MacHOCTH
JIMYHOCTH

TPUTOHOMETPUYECKHE YpaBHEHHS, HEPAaBEHCTBA M CHCTEMBI,
YMETh pellaTh YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C TTIOMOIIBIO
pa3IMyYHBIX TPHEMOB; pEUIaTh ypaBHEHUS, HEPAaBEHCTBA U
CHUCTEMBI C MapamMeTpoM; MPUMEHATh yYpaBHEHMsI, HEPABEHCTBA,
UX CHUCTEMBI Ui peUIeHUs MaTeMaTHYeCKUX 3ajad U 3a/1ad U3
Pa3INYHbIX 00JacTel HAYKH U PeaIbHON JKU3HH;

- yMeThb CBOOOJHO ONEpPUPOBATH TOHATUSMHU: JIBUKEHHE,
napajuieJbHBIA  TIEPEHOC, CHUMMETpPUST Ha TIUIOCKOCTH M B
MPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHre MOAOOHs, MOIO0OHBIE
burypsl; yMeTh pacrio3HaBaTh paBHBIC W MOAOOHBIE (HUTYDHI, B
TOM 4YHCIIe B TIPUPONE, WCKYCCTBE, AapXHUTEKTYpe; YMETh
UCTIONh30BaTh ~ T€OMETPUYECKHE  OTHOIIEHHWS,  HaXOIWUTh
TEOMETPUYECKUE BEITUYHMHBI (JJIMHA, Yrojl, IUIOMIANh, OOBEM)
MpH pElIeHUuW 3a7ad W3 JPYruX Y4eOHBIX MPEIMETOB U W3
peanbHON KU3HU

OK 03. IlnanupoBats u
[peaT30BbIBaTh COOCTBEHHOE
poQecCHOHANBHOE U
IIMYHOCTHOE Pa3BUTHE,
[pEINPUHIMATEIBCKYIO
NIeATEIbHOCTD B
npodeccuoHanbHOU cdepe,
MCTIOJIb30BaTh 3HAHUS 110

B oGnacT 1yXOBHO-HPAaBCTBEHHOTO BOCTIUTAHHUS:
-- c(OPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS,
3TUYECKOI O MOBEJCHUS;

- CHOCOOHOCTH  OLEHHMBATh  CUTYallMI0 |
MIPUHUMATh OCO3HAHHBIE PELICHUs], OPUEHTUPYAChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;
- OCO3HaHME JIMYHOTO BKJaJa B IOCTPOEHUE
YCTOWYHMBOTO OyyIIero;

- OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJIUTEINSAM

- yMeThb  ONEpUpOBATH  TMOHATUSAMHU:  pallMOHAJIbHBIE,
UppalyoOHaIbHbIE, MOKa3aTelbHbIE, CTEIECHHBIE,
gorapuMuUYecKue, TPUTOHOMETPHUYECKHE  YpaBHEHUS |

HEPaBEHCTBA, UX CUCTEMBI;
- yYMEThb ONEpUPOBATH MOHATUSAMHU: MHOIOTPAaHHHUK, CEYEHUE
MHOIOTpaHHMKa, KyO, MNapajenenunesa, OpusMa, HOUpaMuia,
¢urypa u TMOBEpXHOCTh BpAaIlEHHs, IMJIUHAP, KOHYC, MIap,
cdepa, ceueHust GUTypHl BpalleHHUs, IUIOCKOCTh, KAaCAIOIIAsCS
cdepsl, IINHAPA, KOHYCA, TUIOMAAb OBEPXHOCTH MUPAMUJIBI,
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(bHHAHCOBOM rPaMOTHOCTH B
Pa3THMYHBIX )KU3HEHHBIX
CHUTYaIHsX

U (WIK) IpyruM Yi€HaM CEMbH, CO3/IaHHUI0 CEMbU
Ha OCHOBE OCO3HAHHOTO TPUHSATHUS ILIEHHOCTEH
CEMEHHOMN *U3HU B COOTBETCTBUU C TPaJULIUSIMHU
HapoaoB Poccuu;

OBnazeHne yHUBEPCAJIbHBIMU PETYISTHBHBIMU
JEUCTBUAMM:

a) caMOOpraHu3aIs:

- CaMOCTOSITENBHO OCYIIECTBIISThH
MIO3HABATENIBHYIO  JEATEbHOCTb, BBISIBIIATH
poOIEMBI, CTaBUTh u (bopMynupoBaTh
coOCTBEHHBIE  3aJauyl B 00pa30BaTENbHOMN

JACATCIIbHOCTH U )KU3HCHHBIX CUTYAllUAX,

- CaMOCTOATCIBbHO COCTABJIATH IJIaH PEIICHUA
npoOJIeMbl € YY4eTOM MMEIOUINXCS PECYpCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEIOYTECHHI;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
croco0CcTBOBaTh (DOPMHUPOBAHUIO W TIPOSIBICHUIO
IIMPOKON IPYIUIIUU B Pa3HBIX O0JIACTSIX 3HAHUH,
MTOCTOSTHHO TIOBBIIIATh CBOW 00pa3oBaTENbHBIA H
KyJIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

WCIONB30BaTh MPUEMBl PEeQIIEKCHH sl OLEHKU
CHTYalluH, BIOOpA BEPHOTO PEIICHUS;

- yMETh OLEHUBAaTh pPHUCKU M CBOEBPEMEHHO
MIPUHUMATh PEIIECHUS 110 UX CHHXKEHUIO;

IOpU3MBI, KOHYCa, IMJIMHApA, IJOMagbs cdepbl, o0beM Kyoa,
NpSMOYTOJIBHOTO  MapajuieNienunesa, HHPaMUAbl, IPU3MBI,
UINHIpa, KOHYCa, [Iapa; yMEeHHe U300paxaTh MHOTOIPAaHHUKU
M MOBEPXHOCTHU BpalllCHUA, UX CCUCHHA OT PYKHU, C ITOMOLIBIO
YEPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEINCTB; YMETh
pacro3HaBaTh ~ CHMMETPHIO B TIPOCTPAHCTBE;  yMETh
pacno3HaBaTh MPABUJIIbHBIC MHOI'OI'PAHHUKHN

- YMETb OIEPHUPOBATH IOHATHUAMU: MPSIMOYIOjbHAsl CUCTEMA
KOOpAuHaT, KOOPAUHATBI TOUKH, BEKTOP, KOOPAMHATBLI BEKTOPA,
CKaJISIPHOE IPOM3BEJCHUE, YroJ MEXIy BEKTOpaMH, CyMMa
BCEKTOPOB, IIPOMU3BCACHUEC BCKTOpa Ha 4YHUCIO; HAXOAUTbH C
MIOMOIIBIO M3YYEHHBIX (OPMYJT KOOPIMHATHI CEPEUHBI OTPE3Ka,
pacCToAHUEC MEXKIY ABYMA TOYKaAMU

OK 04. 3ddexruBHO
B3aUMOJICIICTBOBATh U paboTaTh
B KOJUICKTUBE U KOMaH/[IE

TOTOBHOCTE K CaMOpa3BUTHIO,
CaMOCTOSITEIILHOCTH M CAMOOTIPE/ICIICHHIO;
-OBJIaJICHHUE HaBBIKaMH y4eOHO-
HCCIIEIOBATENILCKON, MPOEKTHOM W COIUAIbHOU
NESITENILHOCTH,

OsBnageHue YHHUBEPCATLHBIMU
KOMMYHUKATHUBHBIMH JICHCTBUSIMU:

0) coBMecTHas JIeATeIbHOCTD:

- yMEeTh ONEpUPOBATH MOHATHUSAMH: CIY4YalHBIA ONBIT U
CllydaifHOe COOBITHE, BEPOSITHOCTh CIIY4allHOTO COOBITHS; YMETh
BBIUUCIISITH BEPOSTHOCTb C HCIOJIB30BAHUEM TIpaPUUECKHX
METO/IOB; NPUMEHSTH (OPMYJBbl CIOXKECHUS H YMHOXKEHUS
BEpOSATHOCTEH, KOoMOWHATOpHbIE (akTel U (GopMyibl TIpU
pELICHUN 33/1a4; OLIEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHIA;
3HAKOMCTBO CO CJIy4YallHbIMU BEJIMYMHAMH; YMEHUE MPUBOIUTH
IPUMEPBI MPOSBICHUS 3aKOHA OOJBIIMX YHMCET B NPUPOAHBIX U
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- IMOHUMaTb M HCIOJIb30BaTh IPEUMYILECTBA
KOMaHJIHOW U MHIMBUAYAJIbHOM paboThI;

- NPUHUMATh LU COBMECTHOM JEATEIBHOCTH,
OpPraHU30BbIBaTh U KOOPJAWHUPOBATH ACHCTBUSA IO
€¢ JIOCTHDKEHHMIO: COCTaB/ISAThH IIJIaH JICMCTBUH,

pacnpeneisiTb  pPoAM € y4YETOM  MHEHUH
YYaCTHUKOB OOCYXKIAaTh PE3yJIbTaThl COBMECTHON
paboThI;

- KOOPAMHUPOBaTb M BBINOJHATH paboTy B
YCIIOBUSX peanbHOro, BUPTYaJIBHOTO u
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;

- OCYUIECTBJIATH TO3UTHBHOE CTPATETHYECKOE
MOBEJICHNE B PA3IUYHBIX CUTYaIUsX, MPOSBISATH
TBOPYECTBO u BOOOpakeHHe, OBITH
WHUIMATUBHBIM.

OBilazieHHe YHUBEPCAIbHBIMU  PETrYJIATHBHBIMU
JNEUCTBUAMM:

OOILIECTBEHHBIX SABJICHUAX;

- YMETh CBOOOZHO OIEpUPOBATh MOHATUSAMU: CTEIEHb C LIETIBIM
[IOKa3aTelleM, KOpEHb HaTypajbHOM CTENEHH, CTelNeHb C
pallMOHANBHBIM IIOKa3aTelleM, CTeNeHb C JIeHCTBUTEIbHBIM
(BemecTBEHHBIM) TIOKa3aTeneM, Jiorapum dUucia, CHHYC,
KOCHHYC ¥ TAaHT'€HC IPOU3BOJILHOT'O YHCIIA;

- yMeTh CBOOOTHO ONEPUPOBATh MOHATHAMU: Tpapuk QyHKIMH,
oOparHas  (QyHKOMA, KOMOO3HWIMS  (QYHKIHMHA, JTUHEHHAs
GbyHKIMsA, KBagpaTHyHass (YHKLIMSA, CTENEeHHas (YHKUUA C
HEeNbIM  TI0OKa3aTeleM,  TPUTOHOMETpUYecKue  (PyHKIUH,
oOpaTHbIE TPUTOHOMETpHUYECKHe (YHKIMH, TOKa3aTeabHas MU
gorapupmudeckas  (QyHKIMHM; yMETh CTPOUTh  TpaduKu
(byHKIMI, BBIOMHATH TpeoOpa3oBaHus rpadukoB QyHKINH;

- yYMEeThb HCIIONb30BaTh Tpapuku (QYHKIMHA IS H3y4EeHUs
IPOILIECCOB M 3aBUCHUMOCTEH NpH PpEIIeHUH 3a1ad U3 JPYrux
y4eOHBIX TpPEIMETOB M W3 pealbHOM JKU3HU; BBIPAXKATb
(dopmynamMu 3aBHCHMOCTH MEX/1y BETHUYNHAMU;

- CcBOOOIHO ONEpPHPOBATH MOHATHUSAMH: YETHOCTh (DYHKIHNH,
NepUONYHOCTh  (YHKUIWH,  OrPAaHMYCHHOCTh  (DYHKIIHH,
MOHOTOHHOCTh (DYHKITUH, SKCTpeMyM (DYHKIIMH, HAanOOJbIEee U
HavMEHbIlIee 3HAa4YeHUs (YHKIMHM Ha MPOMEXKYTKE; YMETh
IPOBOAUTH HCCIIEI0OBaHNE (QYHKIIH;

- YMETh HCIOJNB30BaTh CBOWCTBA W Tpaduku (QYHKIUNA IS
pelieHusl ypaBHEHHH, HEPaBeHCTB M 3agad C IapaMeTpamu;
n300pakaTh Ha KOOPJMHATHON TNIOCKOCTH MHOXKECTBA PEIICHUN
ypaBHEHUH, HEPABEHCTB M UX CHCTEM

OK 05. OcymiecTBisiTh yCTHYIO
1 TUCbMEHHYI0 KOMMYHHUKAIUIO
Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit enepanuu c
Y4eTOM OCOOCHHOCTEH
COLMAIBHOTO U KYJIbTYPHOI'O

B obnacti 5CTETHYECKOIO BOCIIUTAHHUS:

- OJCTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas
ACTETHKY OBbITa, HAYYHOIO M TEXHHYECKOTO
TBOpYECTBA, CIOpPTa, Tpylda M OOIICCTBCHHBIX
OTHOIIICHMH;

- CMOCOOHOCTh BOCHPUHHMATH Pa3IUYHBIC BHJIbI
HCKYCCTBA, TPaAWUIMA U TBOPYECTBO CBOET0 U

- YMETh ONEPUPOBATh MOHATUSIMH: CpeaHee apu(MeTnieckoe,
MenuaHa, HauOoJbpllee M HauMEHbIIee 3HAueHUus, pa3Max,
JWCTIEPCUs, CTaHAApPTHOE OTKJIOHEHHE 4YHCIOBOTO Habopa;
YMEHUE  H3BJIEKAaTh,  HMHTEPIPETHPOBATh  HH(oOpMaIHIO,
NpEeACTaBICHHYI0 B TalOiMIaXx, Ha JauarpaMmax, rpadukax,
OTpaKaIOILyI0 CBOMCTBa pealbHBIX MPOLECCOB M SBICHUI;
NPEACTaBIATh WHPOPMAITUIO C TTOMOIIBIO TaOIHII U JHarpamm;
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KOHTCKCTA

JpYyruxX HapoJOB, OLIYyIIaTh
BO3/ICHCTBHE UCKYCCTBA;

- yOeXJIEeHHOCTh B 3HAUUMOCTH JUIs JINYHOCTH U
obliecTBa  OTEYECTBEHHOTO M MHPOBOIO
UCKYCCTBA, ITHUYECKUX KYJIbTYPHBIX TPAJULUN U
HapOAHOr0 TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPQKEHHUIO B PA3HBIX BHJAX

OMOIIMOHAJIBPHOC

UCKYCCTBAa, CTPEMJIGHHE TPOSBIATH KayecTBa
TBOPYECKOW JTMYHOCTH;

OBnanenune YHUBEPCAIbHBIMU
KOMMYHHMKATHBHBIMU JI€HCTBHSIMU:

a) oOIIcHME:

- OCYHIECTBIISTh KOMMYHHUKAIIUM BO BCex cepax
KU3HU;

- pacro3HaBaTh  HeBepOaJIbHBIC  CPEACTBA
OOIIeHMs, IOHMMAaTh 3HAYEHHE COLMATBHBIX
3HAKOB, pAacIIO3HaBATh HPEITOCHIIKH

KOH(DJIUKTHBIX CUTYallUi M CMATYATh KOH(IUKTHI;
- pa3BEepHYTO U JIOTMYHO H3JaraTb CBOIO TOUYKY
3pEHUs C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

UCCIENOBATh CTATUCTUYECKHE JAHHBIE, B TOM 4HCIE C
IPUMEHEHHEM IrpauuecKuX METOI0B U MIEKTPOHHBIX CPEACTB;
- YMETb OIIEpUPOBATh IOHATHAMH: TOYKA, IIpsAMasi, IUNIOCKOCTH,
IIPOCTPAHCTBO, ABYIPAHHBIM YIOJ, CKPEIIMBAIOIIUECS IPSMBIE,
MapaJUIeNbHOCTh W IEPHEHAUKYIIPHOCTh  NPAMBIX U
IUIOCKOCTEH, Yroid MEXJy HpPSMbIMH, YrOJI MEXAy NpAMOM U
IIJIOCKOCTBIO, YIOJI MEKIY INIOCKOCTSAMH, PACCTOSHHUE OT TOYKHU
0 INIOCKOCTH, pPACCTOSHUE MEXKAY MNPAMBIMU, DPACCTOSHHE
MEXAY IIIOCKOCTSAMY;

- YMETh HCIIONIb30BaTh MIPU PEILICHUHU 337a4 U3y4eHHbIE (HaKThI U
TEOpEeMBbI TUNIAHUMETPUHN; YMEHHE OILIEHWBATh pa3Mepbl 0OBEKTOB
OKPYXKaIOIEro Mupa

I1K 1.1. BEmmonaaTs aeicTBus
[10 TPOBEAECHUIO aBAPUITHO-
criacaTebHBIX paboT Mmpu
JTOKaITM3aIli 1 JTUKBH AN
MOCJIEACTBUI Ype3BbIYalHBIX
CUTYyalli.

B wactu Tpy0BOro BoCIUTaHHUS:

- TOTOBHOCTh K TPYHdy, OCO3HAHHE IEHHOCTHU
TPYAOIOOUS], - UHTEpEC K pa3M4HbIM cdepam
npodeccuoHanbHOM AeATeIbHOCTH, CBSI3aHHBIM
C MaTeMAaTUKOU U €€ MPUIOKCHUIMH,

-yMEHUE  COBEpIIaTh OCO3HAHHBIA  BBIOOP
Oymymeit  mpodeccun U peann30BHIBATH
coOCTBEHHBIE KU3HEHHBIE TJIaHBbI,

-TOTOBHOCTh u CHOCOOHOCTH K
MaTE€MaTUYECKOMY 00pa3oBaHUIO u
caMo00pa3oBaHUIO HA TMPOTSHKEHUH  Bce
KU3HHU,

-I'OTOBHOCTb K dKTUBHOMY YYaCTHUIO B PCHICHUU

- cBOOOIHO ONEpUPOBATh MOHATUAMU: PAllMOHAIBHOE YHUCIIO,
OeckoHeuHas nepuondecKas IpoOb, IPOLIEHTHI,
UppallMOHAILHOE YHCJIO, MHOXKECTBA pAalMOHAIBHBIX U
JEUCTBUTENIBHBIX YHMCEN, MOIYNb JAEHCTBUTEIBHOIO YHUCIIA;
OPUMEHATh JpOOM M MPOLEHTHI AJs PEIICHUs NPUKIaIHBIX
3a7lay U3 pasIMYHbIX OTpacieil 3HAaHUH U peaJbHON JKU3HU;
OPUMEHATh  NpUOMIKEHHBIE  BBIYMCICHUS,  [paBUIIa
OKpYIJIEHUS, IPUKUAKY U OLEHKY pe3yJbTaTa BBIYHCICHUH;
CBOOOJIHO OIEpUPOBaTH MOHATHEM: CTENEHb C LEIbIM
noKaszaTeseM, HCHOJb30BaTh MNOIXOAALIYI0 (OpMY 3arucu
JIeVCTBUTENBHBIX YHCEIT JUISl PELICHUs] TPAKTUYECKUX 33734 U
NpEeJCTaBICHUs TaHHBIX; CBOOOJHO ONEPUPOBATh MOHITHEM:
apru(MeTHYECKUIl KOpEeHb HATypaJIbHOM CTeneHH; cBOOOIHO
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IIPaKTUYECKHUX 3aaa4 MaTeMaTHYECKOU
HaIIPaBJIECHHOCTH;
OBnanenue YHUBEPCAJIbHBIMU y4eOHBIMU

IIO3HABATCJIbHBIMU I[eﬁCTBPIHMPI:

a) 0a30BBIC HCCIIEIOBATEILCKUE JCHCTBUS:

- HCITOJIh30BAaTh BOTIPOCHI KaK
WCCIICIOBATEIbCKI ~ WHCTPYMEHT TO3HAHWS,
(¢bopMynupoBaTh  BONPOCHI,  (UKCHUPYIOLIHNE
MPOTUBOpEUYNE, TPoOJIeMy,  YCTaHABIMBAThH
MCKOMOE W JaHHOe, (OpMHpOBATh THITOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE,

- IPOBOJIUTH CAMOCTOSTEIBHO CIIAHHPOBAHHBIN
9KCIIEPUMEHT, UCCIICOBAHNE TI0 YCTAHOBIICHHUIO
0COOCHHOCTEH  MaTeMaTHYeCKOro  OOBEKTa,
SIBJICHHSI, TIPOIIECCA, BBISIBJICHUIO 3aBUCHUMOCTEH
MEXy 00BEKTaMH, SIBJICHHUSIMU, TIPOIIECCAMU;

- CaMOCTOSITENIBHO (POopMyTUPOBATH 000OIICHUS
W BBIBOJBI IO pe3yJabTaTaM MPOBEIEHHOTO
HaOIIOACHMS, HCCIeI0BaHMS, OIICHUBATH
JIOCTOBEPHOCTh  TOJIYYCHHBIX  PE3YJbTaTOB,
BBIBOJIOB M 000O0IIEHHIA;

- TNPOTHO3MPOBAThH  BO3MOXKHOE  pa3BUTHE
mpoliecca, a TaKKe BBIJIBUTATh MPEIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIOBUSX;

0) coBMeCTHas ACSATEIBHOCTD:

- MOHUMaThb M UCHOJB30BaTh MPEUMYIIECTBA
KOMaHIHOW W WHIUBUAYAIbHOW paboOThl MpuU
pelieHny Yy4eOHBIX 3aJady, NPUHUMATH IIeJb
COBMECTHOM  JESATENbHOCTH,  IUIAaHUPOBATH
OpTraHU3aIUI0 COBMECTHOM paboThl,
pacmpenensTe BHAbI PadOT, IOTOBapHUBATHCS,
oOCyKJaTh TMpOLECC U pe3yabTaT padoThl,

ONEpUPOBATh  TOHATHUEM: CTENEHb C  palMOHAaJIbHBIM
10Ka3aresaeM; CBOOOIHO ONEPUPOBATH MOHATHAMMU: JIOTapupm
Yrcia, JeCATUYHbIE W HATypalbHbIE Jorapumbl; cBOOOTHO
ONEpUPOBATh TMOHATUSAMU: CHHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC YUCIIOBOTO apryMEHTa; ONEepUPOBATH MMOHATHSIMMU:
apKCUHYC, apKKOCHHYC M apKTaHT'€HC YMCIIOBOTO apTyMEHTa;
- cBOOOJIHO OINEpHpPOBaTh MOHATUSMU: HATYypaJlbHOE U LEJI0e
YHCIIO, MHOXECTBAa HATypalbHBIX M  LEJBIX YHUCEll,
UCIOJIb30BaTh MpPHU3HAKU JAenuMocTd nensix uucen, HOJ]
1 HOK HarypanbHBIX 4ymceln Ui peleHus 3a1a4, IpUMEHATh
anroput™ EBknmnma; cBoOOJHO ONEpUPOBATH MOHSITHEM
OoCTaTka IO MOJYNIO, 3allMChIBaTh HaTypajbHBIE YHCIa B
Pa3IMYHbIX MO3UIMOHHBIX CHUCTEMAaX CUHUCIEHUS; CBOOOJHO
OTIEpUPOBATH MOHATUSAMU: KOMIIEKCHOE YHCIIO U MHOYKECTBO
KOMIUJIEKCHBIX YHCEJl, MPEJCTAaBIATh KOMILIEKCHBIE YHCia B
anreOpanvecKkoil 1 TPUTOHOMETPUIECKOHN (opMe, BBITIOTHSATH
apudMeTHYECKUe Olepalid ¢ HUMH HW H300paxkaTh Ha
KOOPJWHATHOM MJIOCKOCTH;

- cBOOOJHO  OMEpPUPOBATH
CTEpEOMETPpUU TpPH  PEUICHUH
MaTEeMaTHYECKUX  PaCCYKJCHUW; NPUMEHATh  aKCHOMBI
CTEpEOMETPUU U CIEJICTBUS W3 HHUX MPU PEIICHUU
FEOMETPUYECKUX 3a/ay; Kilaccu(uuUpoBaTh B3aUMHOE
pacrojoKeHUEe TMPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, NPSIMBIX M IUIOCKOCTEH B TMPOCTPAHCTBE;
CBOOOJIHO ONEPUPOBATH MOHSATUSMU, CBSA3aHHBIMH C YTITIaMU B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B IMPOCTPAHCTBE, MEXKIY
psIMON U TUIOCKOCTBIO; CBOOOAHO ONEPUPOBATh MOHSATHUSIMH,
CBSA3aHHBIMU C MHOTOTPaHHUKaMH; CBOOOJHO PAaclO3HaBATh
OCHOBHBIE BHUJBl MHOTOTPAaHHHKOB (TMpU3Ma, MHUPaMHJA,
MPsIMOYTOJIBHBIN Tapajuienenunes, Ky0); KiaccupuimupoBaTh
MHOTOTPaHHUKH, BBIOMpasi OCHOBaHMS IJIsl KIACCH(HKAIUY;

OCHOBHBIMH INOHATHUAMU

3alad W  I[IPOBCIACHUU
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0000111aTh MHEHUS HECKOJIbKUX JIFOJICH;

- y4JacTBOBaTh B TIpYIIOBBIX (popmax padOTHI
(oOcyxmeHus, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» M HWHBIE), BBIMOJHATH CBOIO YacTh
paboThl ¥ KOOPJIMHUPOBATH CBOMU JACUCTBUS C
IPYTUMU  YICHAaMH  KOMAaHJbl, OIICHUBATH
KauecTBO CBOEro BKJIAJa B OOIMIMI MPOIYKT IO
KpUTepusiM, CGOPMYJIUPOBAHHBIM Y4aCTHUKAMU
B3aMMO/ICHCTBHS.

OBnaseHne yHUBEPCAIbHBIMU PETYIATUBHBIMU
JIEUCTBUSAMM:

B) CAaMOOPTaHU3AIIHS:

- COCTABJIATH TUIAH, AJITOPUTM PEIICHHS 3a/1auH,

- BBIOMpaTh CIMOCOO pemeHuss ¢ y4EToM
UMEIOIIUXCS pecypcoB " COOCTBEHHBIX
BO3MOKHOCTEH,

- apryMEHTUpPOBaTh U KOPPEKTUPOBATH BAPUAHTHI
penIeHnii ¢ y4€ToM HOBOM MH(OpMaIny.

CBOOOJHO  ONEpUpOBaTb  MOHATHSMM, CBSI3AHHBIMH  C
CEYEHHEM  MHOTOIPDAaHHUKOB  IIJIOCKOCTBIO;  BBIIIOJIHATH
napajuleIbHOE, LEHTpaJIbHOE u OpPTOTOHAJILHOE
NpOEKTHUpOBaHWE (GUryp Ha  IUIOCKOCTh,  BBITIOJHATH
U300pakeHus (QUTYp Ha IUIOCKOCTH; CTPOUTH CEUYCHUS
MHOTOTPAaHHUKOB  pPa3IMYHBIMU  METOJaMH, BBIIOJHATH
(BBIHOCHBIE) IUIOCKHME YEpTEKH M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJ CBEpXy, COOKY, CHU3Y; BBIYMCIATH
IUIONIaM  TOBEPXHOCTEM  MHOTOTPaHHMKOB  (MIpU3Ma,
nupamMua), TeOMETPHUECKUX TeNl ¢ MPUMEHEHHEM (HOpMYIT;
CBOOOJHO  OMEpUPOBaTH  IMOHATUSAMHU:  CHMMETpPUS B
MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH, LEHTP,
OCb U IUIOCKOCTh CHUMMETpUU  (QUrypsl; CBOOOJHO
OTIepUpPOBATh MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOp/JMHAaTaM B IIPOCTPAHCTBE; BBINOJHATH JEUCTBUS HaJ
BEKTOpaMM;  pellaTh  3aJaud  Ha  JIOKa3aTelbCTBO
MaTeMaTH4ECKUX OTHOILIEHUH u HaXO0XJECHUE
TF€OMETPUYECKUX BEJINYMH, MPUMEHSAS H3BECTHBIE METO[bI
OpU pPEUIeHHH MaTeMaTHYeCKUX 3a/Jad IOBBIIIEHHOTO U
BBICOKOTO YPOBHS CIJIOKHOCTH; IPUMEHSATh NpOoCTeHIlne
IIPOrpaMMHBIE CPE/ICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbIE
CHUCTEMBl IPU  DPELIEHHH CTEpPEOMETPUUYECKHUX  3aJad;
U3BJICKaTh,  NpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH
UHPOpPMALIMI0O O  MPOCTPAHCTBEHHBIX  IEOMETPUYECKUX
¢urypax, NpeACTaBICHHYIO Ha uepTeXax M pPUCYHKaX;
IPUMEHSTh [OJy4eHHbIE 3HAHUS Ha NPAKTUKE: CPaBHUBATh U
aHaAJIM3UPOBATh PeAJIbHbIE CUTYALUH, IPUMEHITh N3yUEHHbIE
INOHATUS B IHpOLlECCe IIOMCKA PELICHHUs MaTeMaTHYeCKU
c(OpMYIUPOBAHHOM MPOOIEMBI, MOJECIUPOBATh peabHbIE
CUTyalluu Ha SI3bIKE I€OMETPHM, UCCIIEN0BATh IOCTPOCHHbIE
MOJEIN C HCIIOJIb30BAHMEM T'€OMETPUYECKUX IOHATUH U
TEopeM, anmnapaTta ajareOpbl, pelarb NpaKTHUECKHe 3a/auH,
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CBSI3AHHBIE C HAXOXJICHUEM TIE€OMETPUYECKUX BEJIUYMUH;
UMETh TIPEJCTABJICHUS 00 OCHOBHBIX JTamax pa3BHTHUSA
TEOMETPUH KaK COCTaBHOW dYacTH (yHIAMEHTa pa3BUTHUSA
TEXHOJIOTHH,

- CBOOOJHO OIEpPUPOBATh MOHSTHSAMH, CBSI3AHHBIMH C

HWIAHAPUYECKOH, KOHUYECKOU u chepudeckoi
MOBEPXHOCTSAMH, O0OBSICHATH CHOCOObI
MOJTY4YCHHS ;0TIEPUPOBATH TTOHATUSMU, CBI3AHHBIMU C TEJIaMU
BpaIleHUS: UAJTUHIPOM, KOHYCOM, cdepoit u

[IapoM;pacro3HaBaTh Tela BpamleHus (IWIHHAP, KOHYC,
chepa m map) U OOBACHITH CIIOCOOBI TIOJYYCHHS Tel
BpaIeHMsS;KIIacCCH(PUIIMPOBAaTh  B3aUMHOE  PACIIOJIOKECHUE
cheppl ¥ IUIOCKOCTH;BBIYUCIISATH BEIWYHHBI DIIEMEHTOB
MHOTOTPAaHHUKOB W TEJI BpalleHHs, OObEMBI W TUIOMIAAN
MOBEPXHOCTEH  MHOTOTPDAaHHMKOB W TeJl  BpalICHUS,
TEOMETPHYECKUX Tell ¢ TpuMeHeHueM (GopmMyir;cBOOOIHO
OTIEPUPOBATH TIOHATHSIMH, CBI3aHHBIMU C KOMOWHAIIMSIMU TEIl
BpAIEHHs] © MHOTOT'PaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B
chepy u ommcaHHbIH OKOJO cdepsl, cdepa, BIHMCAHHAS B
MHOTOTpAaHHHK  WJIM  TEJO  BpAIICHHWS;  BBIYUACIATH
COOTHOIICHUS MEXAYy IUIOMQJsIMU  TIOBEPXHOCTEH W
00bEéMamMu MOJIOOHBIX TEJ; U300pakaTh U3ydaembie (PUTYPHI,
BBITIOJIHATh (BBIHOCHBIC) IIJIOCKUE YEPTEXKU W3 PUCYHKOB
IPOCTBIX OOBEMHBIX (QUIyp: BUI CBEpXy, COOKY, CHU3Y,

CTPOUTH cedeHus TeN BpalllCHHUS, U3BJIEKATD,
HMHTEPIPETUPOBATh U MPEeoOpazoBbIBaTh HMHPOPMALHIO O
MIPOCTPAHCTBEHHBIX Tr€OMETPUUYECKUX dburypax,

MNPEACTABJICHHYKO Ha YCEPTCKAX U PHCYHKAX; CBO6OI[HO
ONICPUPOBATH NOHATUCM BCEKTOP B IIPOCTPAHCTBE; BBIIIOJIHATDH
oncpali HaZx BEKTOpaMHU; 3aaBaTh IJIOCKOCTb YPABHCHUCM
B HeKapTOBOﬁ CUCTCMC KOOPAUHAT, p€lIaTh I'COMETPUICCKUC
3aladyi Ha BbBIYMCIICHHC YIJIOB MCXKIY MNPsIMBIMU U
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IUIOCKOCTSIMHU, BBIYHCIEHUE PACCTOSHUM OT TOYKH 10
IUDIOCKOCTH, B  LEJIOM, Ha NPUMEHEHUE BEKTOPHO-
KOOpJMHATHOIO  ME€ToJa IpUd  pPELIEHUH;  CBOOOIHO
OIIEPUPOBATh IOHATHSAMH, CBSI3AHHBIMM C JIBJKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBHM)KCHUM; BBINOJHSITH
M300paXeHUs] MHOTOIPAaHHUKOM M Tel BpAUICHUs IpHU
MapaJUIeJIbHOM ~ IIEPEHOCE,  IIEHTPAJIBHOM  CUMMETPUH,
3€pKaIbHOM CHUMMETpPUH, IIPU IMOBOPOTE BOKPYT IPSIMOI,
npeoOpa3oBaHUs noaoous; CTPOUTH cedyeHus
MHOTOIDAaHHUKOB W Te€J BpAIlCHMS: CEYECHMs IWIMHJIpa
(mapannenbHO W NEPIEeHIUKYISIPHO OCH), CEYEHHUsS KOHyca
(mapanenbHOe OCHOBAHHUIO U MPOXOJSIee Yepe3 BEpLINHY),
CEYEeHM I1apa; UCIIOJIb30BaTh METOBI IIOCTPOCHMS CEYEHUM:
METOJ| CJIEJ0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUS, METO]T
MepeHOca CEKYyIEH MIOCKOCTH; TI0KAa3bIBaTh TEOMETPUUECKUE
YTBEPXKACHUS, MPUMEHATh TeoMeTpuyeckue QaxkTbl s
pelIeHUsT CTEPEOMETPUUYECKHMX 3a/ad, MPearnoiararoimx
HECKOJIBKO WIaroB pEIIEHMs, €CIU YCIOBUS NPUMEHEHUS
3aJaHbl B SIBHOW M HesiBHOW (opme; pemiarh 3agadyd Ha
JI0Ka3aTesIbCTBO MaTeMaTUYECKUX OTHOILIEHUI u
HaxOXJEHUE  TEOMETPUYECKUX  BEIMYUH;  IPUMEHATH
MIPOrpaMMHBIE CPEJCTBA U EKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBl IpU PEIIEHUH CTEPEOMETPUUYECKUX  3aj]ad;
MPUMEHATH IOJYyYCHHbIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATH,
aQHAJIM3UpOBAaTh M  OLEHUBATH  pEAJbHbIC  CHUTYaluH,
NPUMEHATh HW3Y4YEHHBIE TIOHATHUS, TEOPEMbI, CBOICTBA B
npoiiecce MOMCKa peuieHus MaTeMaTHYECKU
chopMynTupOBaHHON MPOOIEMBbl, MOJIECIUPOBATH pEATbHbBIE
CUTYyallUd Ha SA3bIKE N€OMETPUHU, MCCIIEJ0BATh IOCTPOCHHBIE
MOJEIIM C MCIOJb30BAHUEM TE€OMETPUYECKUX IIOHATHH U
TeopeM, ammapara ajreOpbl, peuiarb NpPakTUYECKUue 3a/auH,
CBS3aHHBIE C HAXO0XXJICHUEM TE€OMETPUYECKUX BEIUYMH;

39




UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS
TEOMETPUH KaK COCTaBHOW dYacTH (yHIaMEHTa pa3BUTHS
TEXHOJIOTUH.
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