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PaGowass mporpamma o00I1e00pa3oBaTeNbHOr0 MPEAMETa pa3paboraHa Ha
ocHOBe (DeepabHOrO T'OCYAAPCTBEHHOTO 00pa30BaTe/IbHOrO CTaHJapTa CPelHEro
obmero o06pazoBaHms, yTBepkaeHHOro IIpukazom Muno6puayku Poccun 0T
17.05.2012 Ne 413 (pen. or 12.08.2022), peKOMeHAALMH MO peanu3alin CpeIHero
ob6uiero obpa3oBaHus B Ipeeax 0CBOCHHUS 06pa30BaTeNbHOM NPOrpaMMbl CPEJIHETO
npodeccnoHansHoro obpasosanus or 1 MapTa 2023 1. Ne 05-592, mpumepHOM
ITpOTpaMMEI, pPEeKOMeHIoBaHHOH @efepalbHBIM TOCYAAPCTBEHHBIM OXOHKETHBIM
00pa3oBaTelbHEIM yapexIeHHUEM IOTIOJTHUTEIBHOTO npodecCHOHAIBHOTO
oGpasoBanus «HCTUTYT Pa3sBUTHS NPOPECCHOHAIBHOTO ob6pazopanus»y (PI'BOY
JIITO «VPIIO) nns peainu3aliyd OCHOBHOH npodeccuoHaNbHOM 06pa3oBaTeIbHON
nporpammbl CT1O Ha 6a3e OCHOBHOTO OOIIETO 00pa3oBaHUsI C MOJyYeHHEM CPEIHETO
06111ero o6pasoBanus 1o cretuantbHocTH 44.02.06 «ITpodheccuoHaabHOE OOyHICHHEY.

PaGouast mporpammva pa3paboTaHa B COOTBETCTBHM C PasbACHCHHAMU TIO
hOPMHPOBAHHIO MPHMEPHBIX 00pa3oBaTeIbHBIX —POTPaMM vueOHBIX IHCLHUIUIAH
HAYATHHOrO MPO(MECCHOHATHHOTO H CPEIHEro NMpOOeCcCHOHATHHOIO o0pa3oBaHus Ha

ocHoBe DegepaTbHEIX FOCYIapPCTBEHHBIX 00Pa30BaTeIbHBIX CTAHIaPTOB HATAILHOIO
npoGheCcCHOHATBHOTO H CPEIHEro Mpo@eCCHOHAILHOIO 00pa3oBaHus,
yTBepkIeHHbIMH K. M.Pemoperx0. IHDSKTOPOM JlenapTamenTa TOCYIapCTBEHHOM
MOTUTHKA W HOPMATHBHO-TIPABOBOTO DEryIHpOBaHHsS B CQepe 00pa3oBaHusd
MHUHHCTEPCTBA 00pa3oBanys ¥ Hayxku Poccuiicxoi Peaepainis o7 27 asrvcra 2009r.
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1. MACIIOPT ITIPOI'PAMMBI YYEBHOM JAACHUTIIINHBI
«MATEMATUKA»

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

PaGouas mporpamma y4eOHOM TuCHUIUIMHBEI MaTemMaThKa MpeAHa3HavYeHa I U3ydeHUs
MaTeMaTHKHd B YUYPSKACHUAX CPEIHET0 MPO(ECCHOHATBLHOTO O0pa30BaHMs, PEaTH3YIONIHX
00pa30BaTeNbHYIO MPOrPaMMy CpeIHero (MOJIHOTO) oOmiero oOpa3oBaHUsi, MPH IOJITOTOBKE
CHENUATUCTOB cpeaHero 3BeHa. OOyuaromuecs B yupexaeHuu CIIO mo manHOMy mpoduirio
U3y4aloT MaTeMaTuky B oObeme 246 wuacoB. PabGouas mporpamma y4deOHOM AMCHUIUIMHBI
pa3paboTaHa Ha OCHOBE IPUMEPHOH OCHOBHOM 00pa3oBaTeIbHON MPOTrPaMMBbI CPEIHETO 00IIEeTo
oOpa3oBaHusi, of00peHa pemieHUEM (eneparbHOr0 Y4eOHO-METOAMYECKOTO OOBEIUHEHUS TIO0
obmemMy obpazoBanuto (mpoTokost oT 28 utonHs 2016 1. Ne 2/16-3) mus ciennansHoctu 44.02.06
[TpodeccnonansHoe 00ydeHHE (TIO OTPACIISIM).

1.2. Mecto aUCHUILVIMHBI B CTPYKTYpe OCHOBHOW mnpodgeccuoHaJIbHOM
0o0pa3oBaTeJbHOI NPOrPAMMBI:
JlyucuumiuHa BXOAUT B 00111€00pa30BaTeIbHbIM LUKIL.

1.3. ean u 3aga4uu y4eOHOM M CUMILITUHBI

Cogepxanue mporpammbl  001e00pa30BaTEIbHON  TUCHUILTUHBL  «MaTtemaTtuka
HaIpaBJIEHO Ha JOCTHKEHHUE PE3yJIbTAaTOB €€ U3Y4YeHHs B COOTBETCTBUU C TpeboBanusmu OGI'OC
COO c¢ yuerom npodeccuonanproii Harpasiennoctu ®I'OC CIIO.

1.3.2 Henu um 3axaum AUCHUIIMHBI — TpPe0OBaHUS K Ppe3yJbTAaTaM OCBOCHHS
AUCHUNJIMHBI:

OcBoenue coaepkaHusi ydeOHOM  aucuumiauHbl «MaTemMaTuku»  oOecredrnBaeT
JOCTI)KCHHE CTYACHTAMU CIIEAYIOIINX PE3YJIbTaTOB:

JIMYHOCTHBIX:

J1 - TOTOBHOCTb K TPY/y, OCO3HAHNE LIEHHOCTU MacTepCTBa, TPY10Jt00ue;

- TOTOBHOCTb K AaKTUBHOM JEATEIBHOCTHM TEXHOJOTMYECKOW M  COLHUAIbHOMN
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSITEIIBHO BBIMOJIHATH
TaKylo J1eITeJIbHOCTb;

- HUHTEpEeC K pa3Iu4HbIM cepaM NpodhecCHOHATBHOMN NesSTEIbHOCTH,

OBnazneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSATENbHO (OPMYITUPOBATH U AKTyaIH3UPOBATh MpOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIM TMpU3HAK WJIM OCHOBaHUS Ui CpaBHEHUS,
Kiaccuukanuu u 0600IICHHS;

- OIIPEACIIATH LIeJIU JeATEIbHOCTH, 3aaBaTh NapaMeTPbl U KPUTEPUHU UX JTOCTHKECHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHNS B PACCMATPUBAEMBIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OIICHUBATh PUCKH MOCIIECACTBHUI IS TEILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PEUICHUH KU3HEHHBIX TPO0IieM

0) 0a30BbBIE UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIAJCTh HaBBIKAMU Yy4eOHO-UCCIIEIOBATENLCKOH M MPOEKTHOW JAESITeNhbHOCTH,
HaBBIKAMH Pa3peIIeHus mpooieM;

- BBUIBIIATh MPUYMHHO-CIEACTBEHHBIC CBSI3M U aKTyalu3UpPOBAThb 3aJlayy, BbIJIBUTATh
TUIOTE3Y €€ pelIeHMs, HaXxOOUTh AapryMEHThl IS J0Ka3aTelbCTBAa CBOMX YTBEPXKIACHUH,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

- aHAIM3UPOBATh MOJYYEHHbIE B XOJI€ pEIICHMs 3aJaud pe3yJbTaTbl, KPUTUYECKU
OIICHUBAThH UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

-- yMeTb [EPEeHOCUTh 3HAHUS B TIO3HABATEIBHYI0 M MPAKTUYECKYI0 00JacTH
KU3ZHEACSITEIbHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX O0sacTei;



- BBIJIBUTaTh HOBBIE UJICH, NIPEJIaraTh OPUTrMHAIbHBIE MTOIX0/IbI U PEIICHUS;

U CIIOCOOHOCTH MX UCIOJIb30BaHUS B TO3HABATENIbHOM U COLIMAILHOM MPaKTUKE

JI2.B o6nacTv IEHHOCTH HAYYHOTO MTO3HAHUS:

-c)OPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAayKd U OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JIHAJOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYITYPHOM MUDE;

- COBEpIICHCTBOBAHMUE SI3BIKOBOM M  YUTATEIbCKOM KYJIbTYpPhl Kak CpelICTBa
B3aMMOJICHCTBUS MEXKY JIOAbMH U MTO3HAHUS MHUPA;

- OCO3HAHHE [IEHHOCTH HAYYHOM JIeATeIbHOCTH, TOTOBHOCTH OCYIIECTBIISATh MPOCKTHYIO U
HCCJIEIOBATEILCKYIO ASITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

OBrnaneHne yHUBEPCAIBHBIME Y4eOHBIMY TO3HABATEIIHHBIMU JICHCTBHSIMH:

B) pabota ¢ uHpopMaImei:

- BJIAJETh HAaBBIKAMHU TMOJYYCHHUS WHQHOPMAIMU U3 WCTOYHHKOB pPAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh TOUCK, aHalu3, CUCTEeMAaTHU3alMI0 U HHTEPIPETAIHI0
uH(pOpMaIUK pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS;

- cO3[aBaTh TEKCThl B Pa3jM4YHbIX (hopMarax C y4eToM Ha3HaueHus WHGOpMalUU U
IEJICBOM ayTUTOPUH, BRIOMPAsT ONTHMAILHYIO (POpMY IIPEIICTABICHHS U BU3YyaTH3aIUH;

- OLIEHUBATh JOCTOBEPHOCTb, IETMTUMHOCTh HHPOPMAIINH, €€ COOTBETCTBUE IIPABOBLIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpelncTBa MHGOPMAIMOHHBIX UM KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pEelICHHH KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHMU3AIMOHHBIX 3a/Ja4 C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€301acHOCTH;

- BIIaJCTh HaBBIKAMHM pACMO3HABAaHUS W 3alUThl WHGOpManuu, HWHGOPMAIMOHHOU
0€30MacHOCTH TUYHOCTH

JI3. B o0nactu JyXOBHO-HPABCTBEHHOT'O BOCTIUTAHUS:

-- c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, I TUYECKOTO TTOBEACHHUS;

- CHOCOOHOCTH OIICHMBATh CHUTYallMI0 H TPUHUMATh OCO3HAHHBIE PEIICHUs,
OPUEHTHUPYSCh HA MOPATLHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHHE JTUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOHYMBOTO OYyyIIEro;

- OTBETCTBEHHOE OTHOIIECHHE K CBOUM pPOJUTENSIM W (WJIM) APYTMM WIEHAM CEMbH,
CO3JJaHMI0O CEMbM Ha OCHOBE OCO3HAHHOTO TMPHUHATHS LEHHOCTEH CEMEWHOW >KU3HU B
COOTBETCTBUU C TPAIULIUSIMHU Hapo 0B Poccuu;

OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JEHCTBUSMMU:

a) CaMOOpTaHU3aIHUS:

- CaMOCTOSITENIbHO OCYIIECTBISATH MMO3HABATEIBHYIO AESITEIbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B OOpa30BATEIIBHOW JEATEITHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITENIbHO COCTaBIIATh IUTAH PEIICHUS NPOOIEMBI C yYE€TOM HMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTECHUH;

- 1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

croco6cTBOBaTH (HOPMUPOBAHUIO U MIPOSIBIICHUIO IITUPOKOI

KOOPJIMHHUPOBATh JIEUCTBUS IO €€ JOCTHUKEHUIO: COCTaBIATh IUIAH JCHCTBHM,
pacmpeneniaTh PoidM C Y4eTOM MHEHHH YYacTHUKOB OOCYKIaTh pE3yNbTaThl COBMECTHOM
paboThI;

- KOOPJMHHUPOBAaTh W BHIMONHATH PabOTy B YCIOBUSAX PEATbHOTO, BHPTYaIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJSTh IMO3UTUBHOE CTPATErMUECKOE IMOBEACHHE B PA3IUYHBIX CUTYalMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIMATHBHBIM.

OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

T') IPUHATHE Ce€0s U JPYTUX JIIOJICH:

- NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX JIOJACH TPH aHaIu3e pe3yJbTaToB
JeSITEIbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO APYTHX JIFOJICH HA OIITHOKH;



- pa3BHUBATh CIIOCOOHOCTh MMOHMUMATh MUP C MO3UIUH IPYTOro YeIOBEKa

JI4. TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSITEIIPHOCTA U CAMOOTIPE/ICIICHUIO;

-OBIIQJICHUE HAaBBIKAMU  Y4eOHO-HCCIICIOBATEICKONW, TIPOEKTHOM ©  COIMATBHON
JIeSITEIILHOCTH;

OBnajzieHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU:

0) COBMECTHasl IeATEIIbHOCTh:

- IOHUMATh U UCIOJIL30BATh IPEUMYIIIECTBA KOMAHIHON U HHIMBUYaTIbHOU PabOTHI;

- NPUHUMATH 1EJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JICUCTBUA II0 €€ JOCTHUKEHHIO: COCTAaBIIATH IUIAH JAEHCTBUHM, PACIpPENENATh POJIU C YyUYETOM
MHEHHUM YYaCTHHUKOB 00CYXIaTh PE3yJbTaThl COBMECTHOM paOOTHI;

- KOOpJIMHUPOBATh U BBHINOJHATH Pa0OTy B YCJIOBHUSIX PEAIBbHOIO, BHUPTYAJIBHOTO M
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYUIECTBJSATH IMO3UTUBHOE CTPATErMUYECKOE IMOBEACHHE B PA3JIUYHBIX CHUTYalHsX,
MIPOSIBJIATH TBOPUECTBO U BOOOpaKCHHE, ObITh MHUIIUATHBHBIM.

OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JCHCTBUSIMHU:

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

- NpPUHUMATh MOTHBBI M apPryMEHTHl JAPYTHX JIIOJIEd TMpU aHAIM3€ pPE3YJIbTaTOB
JIeSITEILHOCTH;

- MPU3HABATh CBOE MIPABO M MPABO APYTHUX JIOJIEH HA OMIUOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro YeloBeKa

JI5. B o0macTi 3cTeTUYECKOro BOCIUTAHUS

- 3CTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasi 9CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX OTHOIIICHHUI;

- CHOCOOHOCTh BOCHPHHHMMATH pPa3WYHbIC BHUJBI UCKYCCTBA, TPATUIMU U TBOPYECTBO
CBOET0 M APYTMX HAPOJOB, OLIYIIATh SMOLIMOHAIBHOE BO3/IEVCTBUE UCKYCCTBA;

- yOeXKIEHHOCTh B 3HAYMMOCTH ISl IMYHOCTU M OOIIECTBA OTEYECTBEHHOTO M MUPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPATUIIMK U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CAaMOBBIPQKEHHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMIICHUE MPOSBIATH
Ka4yeCTBa TBOPYECKOMN JIMYHOCTH;

OBnazeHue yHUBEPCATIbHBIMA KOMMYHUKATUBHBIMU JE€HCTBUSMU:

a) obuieHue:

- OCYIIECTBJIATh KOMMYHHUKAIIUU BO BCEX chepax KU3HH,

- pacmo3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIIECHHS, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, PACIMO3HABATH MPEANOCHIIKYA KOHGIUKTHBIX CUTYAIlM U CMSATYATh KOH(QIUKTHL;

- Pa3BEpHYTO U JIOTMYHO M3JIaraTh CBOI TOYKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CpENCTB

JI6.- oco3HaHuEe 00YJAOITUMHUCS POCCUICKON TPaKTaHCKON UACHTHYHOCTH;

- LIeJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHEH MO3UIMU JIMYHOCTH HA OCHOBE JYXOBHO-
HPABCTBEHHBIX IEHHOCTEW HaponoB Poccuiickoit denepainun, MCTOPUYECKUX U HALMOHAIBHO-
KYIbTYPHBIX  TpaAuiuidi, (opMHpOBaHME CHCTEMBl 3HAYUMBIX I[[€HHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYHIIMOHHOTO MUPOBO33PEHUS, TPABOCO3HAHUS, IKOJIOTHYECKON KYIbTYPHI,
CIIOCOOHOCTH CTaBHUTh LI U CTPOUTH )KU3HEHHBIE TIAHBI,

B wactu rpak1aHCKOTO BOCTIMTAHHS:

- OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TMpaB M OO0s3aHHOCTEH, yBa)KEHHE 3aKOHA U
MIPaBOIOPSJIKA;

- MPUHATHE TPAJAUIUOHHBIX HAIMOHAIBHBIX, OOIIEYENIOBEYECKUX T'yMAaHUCTHYECKHX U
JIEMOKPaTUYECKUX [IEHHOCTEN;

- TOTOBHOCTh TPOTHUBOCTOSITh HJICOJIOTHMH IKCTPEMH3Ma, HaIOHAaIN3Ma, KceHohoouu,
JUCKPUMHHAIIMY 110 COLMATIBHBIM, PETUTHO3HBIM, PACOBBIM, HAITMOHAJIbHBIM IMPHU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX I'Pa)KTaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPAaBJICHUHU B 00IICO00pa30BaTEILHON OpraHU3alUA U JIETCKO-FOHOIIECKUX
OpraHu3aIusX;

- YMEHHME B3aMMOJECHCTBOBATh C COLMAJIBHBIMU HMHCTHUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

- TOTOBHOCTh K TYMAHUTAPHOUW W BOJIOHTEPCKOM JEATEIbHOCTH;



MaTPUOTHYECKOI0 BOCIIUTAHHUSA:

- c(hOPMHUPOBAHHOCTb POCCUMCKON TIpa)<IaHCKOM HAEHTUYHOCTH, IATPUOTU3MA,
YBa)XEHUsI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHOH, ropmoctu 3a cBoi
Kpa#i, cBor0 PonuHy, CBOM A3BIK M KyJbTYpY, NPOLLIOE M HACTOSALIEE MHOTOHALMOHAJIBHOIO
Hapoxa Poccuu;

- LEHHOCTHOE OTHOLIEHHE K TOCYAAPCTBEHHBIM CHUMBOJIAM, MCTOPHYECKOMY U
IPUPOJHOMY HAcCJIEUIO, NMaMsITHUKAM, TpaauuusM Hapoaos Poccum, noctukenussMm Poccun B
HayKe, NCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- wuaeiHas yOeXKIEHHOCTh, TOTOBHOCTh K CHyXeHHI0 u 3ammure OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/1b0Y;

OCBOCHHBIE OOYYAIOUIMMHUCA MEXKIIPEIMETHBIC TOHSATHS M YHHBEpCAJIbHBIE Y4eOHBIC
necTBus (peryasTUBHbIE, T03HABATEIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTh MX UCIOJb30BaHUS B II03HABATEIbHOW M COLMAJIBHON IpPaKTUKE,
TFOTOBHOCTh K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILECTBIICHUIO Y4€OHOH JesTeIbHOCTH,
OpraHM3aly yueOHOro COTPYAHUUECTBA C NEAArorn4ecCKUMH padOTHUKAMHU U CBEPCTHUKAMU, K
Y4YacCTHIO B TOCTPOCHUM MHAMBUYAIbHOM 00pa30BaTeIbHOM TPAaEKTOPUHY;

- OBJIQJICHUE HaBBIKAMU Y4€OHO-HCCIIEIOBATEIbCKOW, IPOEKTHOM M COLMaIbHOU
JEATEIIBHOCTH

JI7. He IpUHUMATh NENCTBUS, IPUHOCSIINE BPEIl OKPYKAIOIIEH CPEAE;

- yMeTb  IPOrHO3UPOBaTb  HEOJAroNpHATHBIE  3KOJOIMYECKHE  IOCIEICTBHS
IIPEANPUHUMAEMBIX ACUCTBUM, IIPEIOTBPAILATH UX;

PacCIIMPUTH OIBIT AESITEIBHOCTH SKOJIOTMUECKOM HAIIPaBIEHHOCTH;-

- pa3pabareiBaTh TIUIAaH pEIIEHHS NpoOJeMbl € YYEeTOM aHaju3a HMEIOMIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

- OCYILECTBJIATH LIEJICHANPaBICHHbIN MMOUCK MEpPEeHoca CPEICTB U CIOCO0OB JEHCTBUS B
npodeCCHOHATIBLHYIO Cpeay;

- yMeTh T[IEPEHOCHUTh 3HAHWS B T[I03HABATEIbHYIO M MPAKTHUYECKYIO 00JIacTH
KU3HEJEATEIIBHOCTH;

- TpeaJsiaratb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- J1aBaTh OIICHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENAM

MeTanpeaMeTHbIxX:

MI1-B1ageTb MeTOJaMHU JIOKA3aTeNbCTB, QITOPUTMAMH pEIICHUs 3a/a4, YMEHHUe
(bopMynHpOBaTh OINPEEIICHUS], aKCHOMBI U TEOPEMBI, TPUMEHSATh UX, IPOBOJIUTH JI0OKa3aTelIbHbIE
paccy>KICHHUS B XO/I€ PEIICHUS 3a/1a4;

- YMETb ONEepUpPOBaTh MOHATUAMU: CTETIEHb YHUCA, JOrapu(M YUCIIa; yMEHUE BBITOIHATD
BBIUUCIICHHE 3HAYCHWA W TpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMH W JIOTapupMamu,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAXKEHUN;

- YMETb ONEpUpPOBATh MOHITHUSMHU: PallMOHAIBHBIC, UPPAMOHAIBHBIE, ITOKa3aTelbHBIC,
CTETIeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEpUPOBaTh TOHATHAMH: (QYHKIUS, HETpepbhiBHAS (YHKIHS, MPOWU3BOIHASI,
nepBooOpasHas, OMpPEACTCHHbI HWHTErpaj; yMeTb HaXOJUTh IPOU3BOJAHBIE 3IIEMEHTAPHBIX
(GYHKIWH, UCTIONB3YS CIPAaBOYHBIC MAaTEPHAJIbl; UCCIENOBATh B MPOCTEHIINX CIydasx (YHKIUU
Ha MOHOTOHHOCTb, HAaXOJUTh HAWOOJIbIIME M HAMMEHBbIIME 3HaueHUs (YHKIHUNA; CTPOUTH
rpadMKd MHOTOWICHOB C WCIIOJIb30BAaHMEM arlapaTta MaTeMaTHYeCKOTO aHaln3a; MPUMEHSThH
NPOM3BOJIHYIO TIPU PEIICHUH 33134 Ha JBM)KEHUE; PelIaTh MPaKTHKO-OPUEHTUPOBAHHBIC 3a/1a41
Ha HauOOJIbIINE U HAaMMEHBIIINE 3HAUEHUS, HA HaX0XICHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEpHpPOBATh MOHATUSMH: palMoHaTbHas (PYHKIMS, MMOKa3zaTenbHas (yHKIUS,
creneHHas QyHKOus, Jorapudmudeckas QyHKIUS, TPUTOHOMETpUUECKHEe (PYHKIMH, OOpaTHBIC
(GyHKLIMU; YMEHHE CTPOUTh TIpadUKU H3YyYCHHBIX (QYHKUUH, HCMONb30BaTh TrpaduKud MpU
M3YYEHUHU MPOLIECCOB U 3aBUCUMOCTEH, MPU PEIIeHUH 33734 U3 JPYTUX y4eOHBIX MPEAMETOB U
3a[a4 U3 pealbHOM KU3HH; BEIpaXaTh (POpMYIaMH 3aBUCUMOCTH MEX/1y BEJTMUNHAMM;



- YMETh pellaTh TEKCTOBBIE 33[a4M PA3HbBIX TUIIOB (B TOM YHCIIE HA IIPOLEHTHI, JOJIU U
YyacTu, Ha JIBWXKEHHE, padoTy, CTOMMOCTh TOBapoB M YCJIYI, HaJOrd, 3aJadyd M3 00JacTu
yIpaBJICHUS JIMYHBIMH M CEMEHHBIMH (DHMHAHCAMM); COCTABIIATH BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3a/ayd, MCCIECNOBATH IIOJyYEHHOE PEIIEHUE U
OLIGHUBATh MPABJIONIOI0OHOCTD PE3YIILTATOB;

- YMETb OIEepUpOBaTh MOHATUAMU: CpelHee apudmMeTndeckoe, MeanaHa, Hanbosbllee U
HaVMEHbIIIEe 3HAUCHUs, pa3Max, JAWCIEepPCHs, CTaHIApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMETb W3BJIEKaTh, HHTEPIPETUPOBATh HH(POPMALMIO, NPEACTABICHHYIO B TalOiMLIax, Ha
auarpamMmax, rpaukax, OTpPaXalollyl0 CBOHCTBA pPEAIbHBIX MPOIECCOB U  SBJICHUN;
IPEACTaBIATh HH(POPMALMIO ¢ IOMOIIBIO TAOIUIl M AUArpamMM; UCCIEA0BaTh CTaTHCTUYECKHE
JTAaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM I'paMueCKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

- YMETh ONEPUPOBAThH MOHATHIMMU: CIIy4aiiHbIN ONBIT U CIy4allHOE COOBITHE, BEPOSITHOCTD
CIIy4alfHOTO COOBITHS; YMEHHE BBIYHUCISATH BEPOSTHOCTh C HCIOJB30BAHUEM TparuecKUX
METO/IOB; NMPUMEHATh (OPMYINbI CIIOKEHUS M YMHOXEHMs BEpOATHOCTEH, KOMOMHATOpHBIE
dakTel ¥ (GOopMynBl TpU PEHICHWH 3a/a4; OIICHWBAaTh BEPOATHOCTH pEabHBIX COOBITHH;
3HAKOMCTBO CO CJIy4allHbIMM BEIMYHMHAMHU; YMEHHUE IPUBOJUTH NPUMEPHI MPOSBICHUS 3aKOHA
0OJBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- yMETb OIEpPUpPOBaTh IOHATUAMHU: TOYKA, IMpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYI'PAHHBIA YrOJI, CKPELIMBAIOIIMECS MpsAMbIC, NApPAJUICIBHOCTh W IEPHEHIUKYISIPHOCTH
IPSIMBIX MU IUIOCKOCTEM, Yrojl MEXKIY HpPSIMBIMU, YroJdl MEXAY IpSAMOH U INUIOCKOCTBIO, YroJl
MEXIY IUIOCKOCTSMHM, PAaCCTOSHUE OT TOYKU JI0 IIOCKOCTH, PACCTOSHUE MEXIY IPSAMBIMU,
paccTosiHue MEXKIy IUIOCKOCTSIMHM; YMEHHE HCIIOJIb30BaTh IIPU PELICHUU 3alad HU3y4YCHHbBIE
(baxThl ¥ TEOPEMBI TNIAHUMETPUHN; YMEHHUE OIICHUBATh pa3Mepbl 00BEKTOB OKPY)KAIOIIETO MUPA,

- yYMEThb OIIEpUPOBaTh MOHATHUAMU: MHOTIOTPaHHUK, CEYEHME MHOIOIpaHHMKa, KYO,
napajuiesienunes, npusma, nupamuaa, Gurypa v moBepXHOCTh BpallleHUs, HWINH]P, KOHYC, 1Iap,
chepa, ceueHus (UTypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIOIA/1b TOBEPXHOCTH MUPAMM/IbI, IPU3MBI, KOHYCA, IWJIMHAPA, IJI0Maab chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapaljiesienuIea, MUpaMubl, TPU3Mbl, HUIMHAPA, KOHYyca, LI1apa; YMEHHUE
n300paxkaTh MHOTOTPAHHUKU U MOBEPXHOCTH BpAIICHMS, UX CEUYEHHUS OT PYKH, C HOMOIIbIO
YEpPTE)KHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE pPacllO3HAaBATh CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH MTPaBUJIbHBIE MHOTOIPaHHUKH;

- YMeTh ONEpUpOBaTh MOHATHAMM: JBWKEHHE B IPOCTPAHCTBE, MOJOOHBIE (PUTYpHI B
IIPOCTPAHCTBE; HUCIOJB30BaTh OTHOILIEHHUE IUIOLIAJeH MOBEpXHOCTEH M 0OBEMOB IOJOOHBIX
¢buryp npu pemeHuu 3a1ay;

- YMEThb BBIUUCISATH TE€OMETPHUYECKHE BEIWYMHBI (JJIUHA, YTOJ, IUIOLAaAb, OOBEM,
IUIOIAb MOBEPXHOCTH), UCIOJIB3Ys U3yUEHHBbIE (POPMYIIBI U METOABI;

- YMEThb OINEpPUPOBATh MOHITHSAMH: MPSIMOYrOJibHAs CHCTEMa KOOPAWHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOpPAMHATHI BEKTOpA, CKAJSPHOE IPOU3BEIACHHE, Yrojl MEXKIY BEKTOPAMH,
CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOJIUTH C MOMOILBIO U3YUYEHHBIX (OpMYyT
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMHY;

- YMETb BbIOMpATh MOAXOIANINI N3YYEHHBIN METO IJIsl pelIeHHsl 3a/laul, paclio3HaBaTh
MaTeMaTHueckue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOIHBIX U OOLIECTBEHHBIX SBICHUSX,
B HCKYCCTBE; YMEHHE IIPUBOJUTh IIPUMEPBI MATEMATHIECKUX OTKPBITHA POCCUNCKON U MUPOBOM
MaTeEMaTUYECKON HAYKH.

- YMETh ONEPUPOBATH IOHATHUSIMH: OIIPEJCICHUE, AKCUOMa, TEOpEMa, CIEICTBHE,
CBOWCTBO, MPHU3HAK, 0KA3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYITUPOBKU; YMEHUE (HOPMYIUPOBATH
oOpaTHOE€ W MPOTHUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOAUTH MPUMEPHl U KOHTPIPUMEDPHI,
MCIIOJIb30BaTh METOJ MAaTeMAaTUYECKOM WHIYKIMHU; IPOBOAUTH OKA3aTEJIbHBIE DPACCYKIEHUS
IIPY PELICHUN 3a]a4, OLICHUBATh JOTMYECKYIO IIPABHIIBHOCTD PACCYKACHUM;

- YMETb ONEPUPOBATH IMOHATHUSMHU: MHOXECTBO, IOJMHOXKECTBO, ONEpalMU HaJ
MHOKECTBAMH; YMEHHE HCIOIb30BaTh TEOPETHUKO-MHOXXCCTBCHHBIM ammapar JUisl ONHMCaHUs
peaJbHBIX IPOLECCOB M SBJICHUN MpH pEIICHUH 3a/ady, B TOM YHUCIE U3 JPYTruX Y4eOHBIX
IIPEIMETOB;



- YMeTh OIEpUPOBaTh MHOHATUSAMH: Tpad, CBI3HBIA Tpad, AepeBo, IMKI, rpad Ha
IUIOCKOCTH; YMEHME 33aBaTh M OMNMCHIBATh Ipadbl Pa3IMUHBIMU CIIOCOOAMHM; HCIOJIb30BATh
rpadbl IpU PEeLUICHUH 33/1a4;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUAMU: COYETaHHE, IE€PECTAaHOBKA, YHUCIIO
COYETaHUll, YMCIO TEPecTaHoOBOK, OMHOM HpIOTOHA; yMeHHE NPUMEHATh KOMOHHATOpPHBIC
(baxThl ¥ paccyKIeHUs Ul PELIeHUs 3a/ay;

-yMETh OIIEpUpPOBaTh IOHATUSAMHU: HATypajlbHOE YMCIIO, LEJIOE YHUCIO, OCTaTOK I10
MOJYJII0, pallMOHAIBHOE 4YHCIIO, MPPALMOHAIBHOE YHMCIO, MHOXKECTBA HATypPaJIbHBIX, LEJbIX,
palMOHATIBHBIX, JCUCTBUTEIBHBIX YHCEN, YMEHHE WCIONb30BaTh NPU3HAKUA JCITHMMOCTH,
HalMEHbIIMKA OOImMHA JenuTenb M HauMeHbllee obliee KpaTHoe, anroputM EBkiauna npu
pELICHUHU 33J1a4; 3HAKOMCTBO € Pa3IMYHBIMU MO3UIIMOHHBIMHA CUCTEMaMH CUHUCIICHUS;

- yMeTb CBOOOJHO OIEpUPOBaTh MOHATUAMU: CTENEHb C LIEJIBIM IOKa3aTesieM, KOPEHb
HATYypaJIbHOH CTENEHH, CTENEHb C PAlMOHAIBHBIM IOKAa3aTeNeM, CTENEeHb C JACHCTBUTEIbHBIM
(BelLIeCTBEHHBIM) ITOKa3aTeseM, Jorapudm 4ucia, CUHYC, KOCUHYC U TaHT€HC IPOH3BOJBHOIO
4lCIIa;

- yYMeTb ONEpUpOBaTh MOHATUAMHU: TOXKJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHuE,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHHWH W HEPABEHCTB, PaBHOCWIIBHOCTH YpaBHEHHIA,
HEpaBEHCTB M CUCTEM, palMOHAJIbHBIE, HPpPALUOHANbHbIE, IIOKa3aTelbHbIC, CTEIEHHBIE,
JorapupMHUECKUE, TPUTOHOMETPHUYECKIE YPaBHEHUS, HEPABEHCTBA M CHCTEMBI; YMEHHUE PEIIaTh
YPaBHEHMsI, HEPABEHCTBA M CHCTEMBbl C IOMOILIBIO Pa3IMYHBIX MPUEMOB; PELIaTh YpaBHEHMS,
HEPaBEHCTBA M CHCTEMBI C TapaMETPOM; IIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIS
pelLIeHHs MaTeMaTUUeCKUX 3a/1a4 U 33/1a4 U3 pa3InyHbIX 00J1acTe HayKU U pealbHOM KU3HH;

-yMeTb CBOOOJHO OIEPUPOBATH MOHATHUAMHU: Tpaduk (yHKIHH, oOpaTHas QYHKIUS,
KoMIo3ulus (GyHKUMH, JuHeHHas QyHKIus, KBaapaTUyHas (YHKLUS, CTeNeHHass (YHKUUSA C
[EeNbIM  TTOKa3aTelieM, TPHUTOHOMETpHYeckre (YyHKIUH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKLMY, TTOKa3aTelbHas U Jorapupmuueckas GyHKUUU; YMEHHE CTPOUTh rpaduku (yHKUIUH,
BBITNOJHATH NpeoOpa3oBaHusl rpaQuKOB (PYHKIIHIA;

YMEHHUE UCTOJIb30BaTh rpaduKu (GYHKLUH ISl U3Y4YEHUS MPOLIECCOB U 3aBUCUMOCTEN MpU
pelIeHnn 3a7a4d U3 JPYyrux y4eOHBIX MPEIMETOB U U3 peallbHOW JKHU3HHU; BBIPAXaTh (hopMyIaMu
3aBHCHUMOCTH MEX/y BETUUYNHAMM;

yMEHHE CBOOOIHO OINEPUPOBATh MOHATHUSMH: YETHOCTh (YHKIHH, NEPUOTUIHOCTD
(GYHKLIUU, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKIUH, 3KCTpeMyM (YHKLUH,
HanOoJpIllee M HaWMEHbIee 3HaYeHWs (YHKIHMH Ha TPOMEXKYTKE; YMEHHE IPOBOJIUTH
uccienoBaHue QyHKINH;

YMEHHE MHCIONb30BaTh CBOWCTBA W TpaduKu (QYHKUMHA JUIsl pEUIeHHs] YpaBHEHMIH,
HEpaBEHCTB M 3a/a4y C IapamMeTpaMmy; M300pa)kaTh Ha KOOPAMHATHON IUIOCKOCTH MHOXECTBA
pelIeHU ypaBHEHW, HEPABEHCTB M UX CUCTEM;

- yMeTb CBOOOJHO ONEpUpPOBaTh MOHATUSMHU: IOCIEIOBATEILHOCT, apupMeTHyecKas
porpeccusi, TreoMeTpuuYeckas mporpeccusi, OECKOHEYHO YObIBarollasi TreoMeTpudecKas
Iporpeccusi; yMEHUE 3a/1aBaTh IMOCIEOBATEIILHOCTH, B TOM YHCIE C TIOMOIIBIO PEKYPPEHTHBIX
dopmyu;

- yMeTb ONEpHpPOBaTh MOHATUSAMH: HENPEPBIBHOCTh (YHKLUHU, ACUMOTOTHI Tpaduxa
GyHKIMHU, TIepBas U BTOpasi MPOM3BOIHAS (YHKIIUH, TEOMETPUIECKUNA W (DU3MUYECKHI CMBICT
NPOM3BOJIHON, TepBOOOpa3Hasi, ONpEAETCHHbIM WHTErpaj; YMEHHE HaXOJIUTh ACUMOTOTHI
rpaduka (QYHKIIUH; YMEHHE BBIYMCIATH TMPOU3BOIHBIE CYMMBI, TPOW3BENEHHS, YaCTHOTO W
KOMITO3UIIUH (PYHKIMH, HAXOIUTh YpaBHEHHE KacaTeNbHOU K rpauKy QyHKIUHU;

YMEHHE HCIIOJIb30BaTh MPOU3BOMHYIO ISl MCCICNOBaHUS (YHKIWH, UIT HAXOKICHUS
HAWIYYIIero peleHus B IPUKIAIHbIX, B TOM YHCJE COLUATbHO-3KOHOMUYECKUX U (PH3UUECKUX
3ajjauax, AJIs ONpPENeJIEHUs] CKOPOCTH M YCKOPEHMs; HaXOQUTh IO U 00beMbl GUIyp C
MOMOIIBI0 MHTErpasia; MPUBOIUTH MPUMEPbl MAaTEeMaTHYECKOTO MOJICIMPOBAHUS C TOMOIIBIO
nuddepeHIaIbHBIX YPaBHCHUH;

- YMETh ONEPUPOBATh MOHATHUSAMH: KOMIIJIEKCHOE YHCIIO, COMPSDKEHHBIC KOMILJICKCHBIE
yyciaa, MOIYJdb M apryMEHT KOMIUIEKCHOro 4Mciaa, (opMma 3aluch KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TpUTOHOMETpHUYEeCcKas M  anreOpamyeckas); yMeTb  IPOU3BOAUTH



apudMeTHUeCKue ACUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMH; MPUBOAUTEH MPUMEPHI UCIIOIb30BAHUS
KOMILJIEKCHBIX YHCEJ;

- yMeTb CBOOOJHO ONEpUPOBATh MHOHATHSAMH: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJiplllee W HAUMEHbLIEEe 3HAYCHMs, pa3Max, AMCIEpCUs, CTAaHJApTHOE OTKJIOHEHHWE s
ONMCAHUS YMCIOBBIX JIaHHBIX; YMEHUE HCCIE0BATh CTaTUCTMUYECKUE JAHHBIE, B TOM YHUCIE C
IpUMEHEHHEM TIpaUUecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; IpadUyecKd HCCIE0BaTh
COBMECTHBIE HA0IIIOJICHHS C TIOMOLIBIO THarpaMM PacCEHMBAHUA U IMHEHHOM perpeccuy;

- YMeTb HaXOJIUTb BEPOSITHOCTH COOBITUH C HCHOJIb30BAaHHWEM IpaMuecKUX METOJOB;
OPUMEHSATH Ul PELICHUs 33734 (pOpMyIBI CIOKEHUS M YMHOXKEHHsI BEPOATHOCTEH, hopMyiy
IIOJTHOM BepOSITHOCTH, (hopmyiny bepHymin, koMOuHaTOpHbIe (DaKThl U (HOPMYJIBI; OLIEHUBATh
BEPOSTHOCTH pEAbHBIX COOBITHIA; YMEHHE ONEpPHpPOBATH MOHATHUSAMH: CIydaiiHas BEIWYHHA,
pacripelielieHue BEpOSATHOCTEH, MaTeMaTHYeCKOoe OXKUJaHue, AMCIepcus M CTaHJIapTHOE
OTKJIOHEHUE CIy4aiHON BENUYMHBI, (YHKIMH pAcIpelesieHUus] M IUIOTHOCTH PAaBHOMEPHOTO,
[I0Ka3aTeIbHOI0 ¥ HOPMAJIBHOTO paclpeieieHnid; yMEHUE HCI0JIb30BaTh CBOMCTBA M3Y4YEHHBIX
pacnpenesneHuit Juisk pelieHus 3a1a4; 3HaKOMCTBO C MOHSTUSIMU: 3aKOH OOJIBILINX YMCEN, METOJIbI
BbIOOPOYHBIX UCCIIE0OBAHUN; YMEHHE IPUBOAUTE IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOJIHBIX U OOIIECTBEHHBIX ABJICHUSX;

- YMeTh CBOOO/IHO ONEPUPOBATh MOHATHAMM: TOUKA, IPsAMasi, IUIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JyY, IUIOCKMM YroJl, JBYI'PAaHHBIA YyIOJ, TPEXI'PAHHBIA Yyroj, I[epeceKaroluecs,
napaelibHble U CKpEIIMBaIOLINecs NMpsMble, MapaljIebHOCTh U MEPIEeHAUKYIIPHOCTh IPSAMBIX
U IUIOCKOCTEH, Yroia MexXay HNpsIMbIMH, Yrojl MEXAY HpsIMOW U IUIOCKOCTBIO, YrOl MEXIy
IUIOCKOCTSIMH; YMEHHE MCII0Jb30BaTh IPU PEIICHUU 3a/a4 U3y4eHHblE (DAKThl U TEOpPEMbI
IUIAHUMETPUM; YMEHHUE OLIEHMBATh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHUE
ONEpUpPOBATh  TOHATHSAMU:  MHOIOI'DAHHMK, CEYEHHE  MHOIOTPaHHUKA,  IPaBHJIbHBIN
MHOTOTPaHHUK, MPU3Ma, MUpaMHJia, GUTIypa U MOBEPXHOCTh BpallleHUs, IINHIDP, KOHYC, 1Iap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHApA, MapaiielbHble OCH WU
OCHOBAHHIO, CEUEHHME MIapa, IUIOCKOCTb, Kacaromascs cdepsl, LUIMHIPA, KOHYCA; yMEHHE
CTPOUTH CEYEHHWE MHOTOIpAaHHHMKA, HM300pa)xkaTb MHOTOTPAHHUKHU, (UTYphl M TOBEPXHOCTH
BpallleHUs, UX CEYEHHUs, B TOM YHUCIIE€ C MOMOILBIO AJIEKTPOHHBIX CPEACTB; YMEHHUE NMPUMEHSATh
CBOWCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSATENBHO (POPMYTUPOBATh ONPEACICHHUS U3Y4aeMbIX
¢buryp, BBIABUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX F€OMETPUUECKUX (UTYp, 0OOCHOBBIBATD
WINA ONPOBEPrarb UX; yMEHHE MPOBOJUTH KJIACCU(PHUKAIMIO GUTYp MO Pa3IMUHBIM MPHU3HAKAM,
BBITOJIHATH HEOOXOAUMBIE TOTIOJTHUTENbHBIE TIOCTPOCHHUS;

- yMeTb CBOOOJHO OINEpPUPOBATH MOHATUSAMH: IUIOMIAAL (UTYpBI, 00bEM QUIYpHI,
BEJIMYMHA yTJa, PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE MEXKY NMPSMBIMU, PACCTOSIHUE
MEXY TUIOCKOCTSIMH, IUIOIAAb c(epbl, IUIOMaAb MOBEPXHOCTH MHUPAMMJIb, TPU3MBI, KOHYCA,
HWIMH]pa, 00beM KyOa, MPsIMOYTOJIBHOTO MapaieNenurea, TupaMuibl, TpU3Mbl, [UIUHAPA,
KOHYCa, [l1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEMOB MOJO0HBIX (HUTYD;

- yMeTb CBOOOJIHO OMNEPUPOBATh MOHATHUSMHU: [BI)KEHUE, MapajyieNbHbII MepeHoc,
CUMMETpPHS Ha TUIOCKOCTH U B NPOCTPAHCTBE, MOBOPOT, NMpeodpa3oBaHue 1M0100us, MO0100HbIE
burypsl; yMEeHHE pAaclo3HaBaTh paBHble U MOJOOHBIE (UTYpBl, B TOM 4HCIE B MPUPOJIE,
UCKYCCTBE, apXUTEKType; YMEHHE MHCIIONb30BaTh TIE€OMETPUYECKHE OTHOIIEHHs, HaXOAWUTh
reOMEeTpPUYECKHUEe BEIMYMHBI (UIMHA, Yrojl, IJIOIagb, 00beM) MpH PEIIeHUU 3aad U3 JIPYrux
y4eOHBIX IPEIMETOB U U3 PEANbHOM KU3HH;

- yMeTb CBOOOJHO OMNEpPUPOBaTh MOHITUSIMM: TMPSMOYrOJbHAs CUCTEMa KOOPAMHAT,
BEKTOP, KOOPANHATHI TOUYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHNUE BEKTOpA Ha
YHCIIO, PA3JIOKEHHE BEKTOPA MO 0a3Kcy, CKaIsIpHOE MPOU3BEIECHUE, BEKTOPHOE MPOU3BEJICHHE,
yroJl MeXAYy BEKTOpaMH; YMEHHME HCIIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METON AJIs
pelIeHUsT TeOMEeTPUYECKMX 3afad M 3ajad JpYyrux Y4eOHbBIX IPEeIMETOB; OINEpUpPOBATh
HNOHATUAMM: MaTpuna 2Xx2 u 3X3, omnpenenuTenb MaTpUllbl, T€OMETPUYECKUI CMBICIT
OIpEeNIeIUTENS;

- YMETb MOJEINUPOBaTh peajbHbIE CHUTyallUM Ha $3bIKE MaTEMAaTHUKH; COCTaBIATh
BBIP@)KEHUS, YPABHEHHUsS, HEPAaBEHCTBA M HX CHCTEMBI 110 YCJIOBHUIO 33JayM, MCCIEJOBATh
MIOCTPOCHHBIE MOJIENIM C MCIIOJIb30BaHUEM amnmapara anreOpbl, HHTEPIPETUPOBAThH MOTY4YEHHBIN
pe3yibTaT; CTPOMTh MAaTEMaTHYECKHE MOJEIN C IOMOUIbI0 TE€OMETPUYECKMX IOHATHH H



BEJIMYMH, pElIaTh CBA3aHHBIE C HUMH MPAKTUYECKHE 3aJjaud; COCTABIIATH BEPOSTHOCTHYIO
MoOJieIb M MHTEPIPETUPOBATH MOJIYUECHHBIN pe3ysbTat; peliaTh NPUKIaIHbIe 3214 CPEACTBAMHU
MaTeMaTHYECKOTr0 aHaju3a, B TOM YHCJIE COLUAIBHO-3KOHOMHYECKOTO M (DHU3MUYECKOTO
XapakTepa;

- YMEHHe BBIOMPATh MOIXOMSIINN METO IS PeLICHN 33/1a4H; TOHUMaHUE 3HAYUMOCTH
MaTeMaTUKd B HW3YYEHHHM MPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB U SBICHUM; YMEHHE
pacrio3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMEHHE NPHUBOIUTH MPHUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBON MaTeMaTHYECKON HAyKU

M2- yMmerp onepupoBaTh NOHATHSAMH: palMOHANbHAs (QYHKIUS, IOKa3aTelbHas
byHKIMS, cTeneHHas (QyHKIus, gorapudmMudeckas (QyHKIUSA, TPUTOHOMETpUUYECKHE (DYHKIIUH,
oOparHble (DYHKIMH;, YMEHHE CTPOUTH Ipa(pMKH M3y4eHHBIX (DYHKIMHA, UCTIONB30BaTh TpapuKu
[P U3YYCHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PEUICHUH 33/1a4 U3 APYTUX yYEOHBIX PEAMETOB
¥ 33/1a4 U3 peaJbHOM JKU3HU; BBIpaXKaTh (HOPMyJIaMH 3aBUCUMOCTH MEX/1y BETHUYNHAMH;

- yYMeTh ONEpUPOBATh MOHATUSMHU: TOXKIECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHUe,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa ypPaBHEHHWH W HEPABEHCTB, PaBHOCWIIBHOCTH YpaBHEHHIA,
HEPAaBEHCTB M CHCTEM, pallMOHaJbHbIe, HWpPpAlMOHANILHBIC, IIOKa3aTejbHble, CTEICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUECKUE YPaBHEHUS, HEPABCHCTBA M CHCTEMBI; YMETh PelIaTh
YpaBHEHHUS, HEPaBEHCTBA U CUCTEMBI C MOMOILIBIO Pa3IUYHBIX MPUEMOB; pElIaTh YpaBHEHUS,
HEPaBEHCTBA M CHCTEMBI C TApaMETPOM; IIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJIs
pelleHrss MaTeMaTUYeCKUX 3aa4 ¥ 3a7a4 U3 Pa3InyHbIX 00JIacTel HAYKU U PEeaTbHOM KU3HU;

- yMeTh CBOOOJHO OMNEPUPOBATH IMOHATUSMHU: JBHKCHHE, MapaUICIbHBIA TepeHoc,
CUMMETpHUS Ha TJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Moa00us, MOJ00HbIE
burypsl; yMeTb pacHo3HaBaTb paBHbl€ M NOJOOHBIE (QUIYpPbl, B TOM YHCIE B IPUPOJIE,
UCKYCCTBE, apXUTEKType; yMETh HCIOJIb30BaTh TE€OMETPUYECKHE OTHOILIEHHUS, HAaXOIUTh
reOMETPUYECKHE BETMYMHBI (JUTMHA, YTroJ, IUIOIMaab, 00BeM) MpPHU PEHICHWH 33/1a4 U3 IPYTruX
y4eOHBIX IPEAMETOB U U3 PEATBbHOM KU3HU

M3 - ymerp omnepupoBaTh TOHATHUSMH:  palMOHANbHBIC, HpPpaIOHAIBHBIE,
HoKa3aTejbHble, CTENEHHble, JIorapuMUYecKue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA, MX CHCTEMBI;

- yMEThb OIEpUpOBaTh MOHATUSIMU: MHOTOIPaHHMK, CEUEHHE MHOIOrpaHHHMKa, KYO,
napaieNienuIe, pu3Ma, TupaMuia, Gurypa u moBepXHOCTh BPALICHHS, IIFIIMH/IP, KOHYC, IIap,
cdepa, ceueHus (UTrypbl BpalleHUs, IUJIOCKOCTb, Kacaromascs cdepbl, HWIMHApPA, KOHYca,
IUIOIA/1b TOBEPXHOCTH MUPAMMU/IBI, IPU3MBI, KOHYCA, [IJINHAPA, III0Maab chepbl, 00beM Kyoa,
OPSMOYTOJIBHOTO TapalljieNienunesa, NupaMusl, IpU3Mbl, HUIMHIpPA, KOHYCa, 1Iapa; yMEHUe
n300pakaTh MHOTOTPAaHHHKH M TOBEPXHOCTH BpAIEHHS, UX CEYCHHS OT PYKH, C TIOMOIIBIO
YEePTEeKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEJCTB; yYMETh pAacCHO3HAaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMETh PacIlO3HABATh MMPABIIILHBIE MHOTOTPAHHUKH;

- YMeTb OIEpPHUPOBATH MOHATUSAMH: HPSAMOYTOJIbHAs CHUCTEMa KOOPAMHAT, KOOPJIMHATHI
TOYKH, BEKTOpP, KOOPIHMHATHI BEKTOPA, CKAJSIPHOE NPOM3BEACHUE, Yrol MEXIY BEKTOPaMH,
CyMMa BEKTOpOB, MPOU3BEIEHNE BEKTOPa Ha YMCIIO0; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (HopMyI
KOOPJIWHATHI CEPEINHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMSI TOUKaMHU

M4 - ymeTb oOmnepupoBaTh MOHATUSAMH: CIyYallHBIH ONBIT M CiIydailHOE€ COOBITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHSI; YMETh BBIUMCIATH BEPOSITHOCTH C HCIIOJB30BaHUEM
rpadu4ecKux METOJOB; NIPUMEHSTh (QOPMYIBl CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOWHATOpHBIE (QakThl U (HOPMYJIBI NP PEIICHUHU 3ajad; OICHUBATh BEPOSTHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMHM BETMUMHAMH; YMEHHE MPUBOJUTH IPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIIMX YKCEN B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATUAMHU: CTENEHb C LIEIBIM IOKa3aTesieM, KOPEHb
HATYpaJIbHOM CTENeHH, CTENEeHb C PAalMOHAIBbHBIM MOKa3aTelleM, CTENEeHb C JIEHCTBUTEIbHBIM
(BeliecTBEHHBIM) IOKa3aTeNeM, JorapudmM 4ucia, CHHYC, KOCHHYC W TaHT'€HC MPOHU3BOJILHOTO
YHUCIIa;

- yMeTh CBOOOJHO OIEPHUPOBATH MOHATHAMU: Tpapuk (QyHKIUH, oOpaTHas (QyHKLuS,
KOMITO3HIMS (DYHKIUH, NUHEHHAs (QYHKIMSA, KBagpaTH4Has (QYHKIHS, CTENeHHas (QYHKIHS C
HEeNBIM  [OKa3aTeleM, TPUTOHOMETpUYeckre (yHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE



¢yHKUIMY, MOKa3aTenbHas W Jorapudmuyeckas (QyHKIHU; YMETh CTPOUTHh rpaduku (yHKUIUH,
BBITIOJIHSITH MPe0Opa3oBaHus rpa@uKoB HyHKIIHIA;

- YMETh UCIIOJIb30BaTh rpaduku QyHKIMIA 11 U3yYeHHS IPOIIECCOB U 3aBUCUMOCTEH MpH
peLIeHUH 33734 U3 APYruX Y4eOHBIX IPEIMETOB U U3 peallbHOW JKU3HU; BbIpaXaTb (GopMyIaMu
3aBHCUMOCTH MEX/y BETUUYNHAMH;

- CBOOOZHO OIEpPUPOBATh MOHATUSAMH: YETHOCTb (PYHKLUH, MEPUOAUYHOCTh (YHKIIHUH,
OTPaHUYEHHOCTh (DYHKIMHM, MOHOTOHHOCTH (DYHKLUH, 3KCTpeMyM (YHKUIWH, HauOojblee M
HalMEHbIIIee 3HaYeHUs! PYHKLUU Ha IPOMEKYTKE; YMETh IIPOBOJUTH UCCIIEI0BaHUE (DYHKIIUH;

- YMeThb HCHOJB30BaTh CBOWCTBA M rpaduku (QYHKUMH Ui pelieHHs ypaBHEHUH,
HEpaBEHCTB M 3a/ady C IapamMeTpaMy; M300pa)kaTh HAa KOOPAMHATHOHN IUIOCKOCTH MHOXECTBA
pELIEHNUI YpPaBHEHU, HEPABEHCTB U UX CUCTEM

MS5 - ymeTb onepupoBaTh NOHIATUAMU: CpeiHee apupMeTuIecKoe, MeJuana, HauboJbIee
U HauMEHbIIee 3HAYEHUs, pa3Max, JAUCIEepPCHs, CTAaHIApPTHOE OTKJIOHEHHE YMCIOBOrO Habopa;
yMEHUE U3BJEKaTb, HMHTEPIPETUPOBATh HH(OpMAIMIO, NPEACTaBICHHYIO B TalOnMuax, Ha
auarpamMmax, rpauKax, OTPaXarollyld CBOWCTBA pEAIbHBIX IPOIECCOB U  SIBICHHNA;
IpPEACTaBIATh HH(POPMALMIO C TOMOILIBIO TAONUIl M JUarpaMM; HcCieloBaTh CTaTUCTHYECKUE
JTAaHHBIE, B TOM YHUCJIE C IPIMEHEHNEM IpaMuecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

- yYMeTb OIEpUpOBaTh HOHATUSAMH: TOYKa, MpsMas, IUJIOCKOCTb, IPOCTPAHCTBO,
JIBYIPaHHBIA YTOJI, CKPEIIMBAIOMIMECS TMpsAMble, NapaIeNIbHOCTh W TEPHEHIUKYISIPHOCTD
OPSAMBIX M IUIOCKOCTEH, Yroi MEXIy MNpsSMBIMU, YTOJl MEXAY NPsMOM M IUIOCKOCTBIO, Yroj
MEXYy IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH JI0 IIOCKOCTH, PACCTOSHUE MEXAY HPSIMBIMH,
paccTosiHuEe MEXAY IIOCKOCTIMM;

- YMETh HCTIONB30BATh TIPY PEIICHNH 33/1a4 M3y4eHHbIE (JaKThl K TEOPEMBI INTAHUMETPUH; YMEHHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIET0 MUPa

M6 - yMerb onepupoBaTh IOHATHUSMH: TMPSMOYTOJbHAs CHCTEMa KOOpJMHAT,
KOOPJIMHATBl TOYKH, BEKTOpP, KOOPIMHATHI BEKTOPA, CKAIAPHOE MPOU3BEIEHHUE, Yrojl MEXIY
BEKTOpaMH, CyMMa BEKTOpPOB, NPOHM3BEICHHE BEKTOpa Ha YHUCIIO; HAXOAUTh C TIOMOIIBIO
U3y4eHHBIX (HOPMYJT KOOPJMHATHI CEPEAUHBI OTPE3Ka, PACCTOSTHUE MEXy IByMsl TOUKaMH;

-yMeTb BBIOMPATh TOIXOASANINA W3YYEeHHBIH METOJ Ui PEUICHHS 33Jjauu, pacliO3HaBaTh
MaTeMaTHueckue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B HCKYCCTBE; YMEHHUE IIPUBOJUTh IIPUMEPBI MATEMATHIECKUX OTKPBITHA POCCUNCKON U MUPOBOM
MaTeMaTHYeCKOM HayKH.

- YMETh ONEPUPOBATH MOHATHIMHU: CIIyYaHBIN OIBIT M CIy4aliHOE COOBITHE, BEPOSTHOCTD
CJIyyalfHOrO COOBITHSI; YMETb BBIYMCIATH BEPOSTHOCTh C MCIOJIb30BAaHHEM TIpadUyecKux
METO/IOB; TMPHUMEHSTh (OPMYIBI CIIOKEHUS M YMHOXXEHHS BEpPOATHOCTEH, KOMOMHATOpPHBIC
dakTel M (opMynbl TpU PpEHIEHWH 3a/ad; OLICHWBAaTh BEPOATHOCTU pEAbHBIX COOBITHIA;
3HAaKOMCTBO CO CIIy4allHBIMH BEJMYMHAMH, YMEHHE MPHUBOJUTH MPUMEPHI TPOSBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHHUIX

M7- yMeTh onepupoBaTh MOHATHIMHA: (DYHKIHS, HETPEpbIBHAs (PYHKIUS, TPOU3BOIHAS,
nepBooOpasHasi, OMpEACTCHHbIM HWHTErpai; yMeTb HaXOJUTh IPOU3BOJIHBIE 3IIEMEHTAPHBIX
(GYHKIWH, UCTIONB3YS CIPAaBOYHBIC MATEPHAJIbl; UCCIENOBATh B MPOCTEHIINX CIydasx (YHKIUU
Ha MOHOTOHHOCTb, HAaXOJUTh HAWOOJIbIIME M HAMMEHbIIME 3HaueHUs (YHKIHUHA; CTPOUTH
rpadMKd MHOTOWICHOB C WCIIOJIb30BAaHMEM arlapaTta MaTeMaTHYeCKOTO aHaln3a; MPUMEHSThH
IPOM3BOJIHYIO TPU PELICHUH 33/1a4 Ha JBM)KEHUE; PellaTh NMPaKTHKO-OPUEHTUPOBAHHBIE 3a/1aul
Ha HanOOJIBIINE U HANMEHbBIINE 3HAUCHHSI, HA HaX0XKIEHHE MTyTH, CKOPOCTH U YCKOPEHHS,

- YMeTh ONEpUpPOBaTh MOHATHAMU: JBWKEHHE B IPOCTPAHCTBE, MOJOOHBIE (UTYpHI B
NPOCTPAHCTBE; WCIIOJIF30BaTh OTHOIICHHWE TUIOMIACH ITOBEPXHOCTEH W OOBEMOB ITOJTOOHBIX
¢buryp npu pemeHun 3anay;

- yYMEThb BBIYUCIATH TE€OMETPUYECKHE BEIWYMHBI (IUVIMHA, Yroj, IUIOUIagb, 0O0BeM,
IUIOINAb MOBEPXHOCTH), UCIIOJB3Ys U3yUEHHBIE (POPMYIIBI U METOBI

IMpeameTrHbIX:

I11 Bnagenue wmerogaMu AOKa3aTENbCTB, AJITOPUTMAMHM pPEUICHUS 3a/]a4; yMEHHUE
(I)OpMyJII/IpOBaTI: OHpeILCJICHI/ISI, AKCHUOMBEI U TeOpeMH, HpI/IMeHHTL Hux, HpOBOI[I/ITb JOKA3aTCIIbHBIC
pacCy X IeHHUs B X0/I€ PEUICHUS 3a]1a4;



[12 ymenue omepupoBaTh MOHATHSAMM: CTENEHb 4YHCIA, JIOTapu(pM dYHCIa; yMEHHUE
BBIIOJIHATh BBIYMCICHME 3HAYeHUH U NpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHAMU U
norapudmamu, mpeodpazoBaHus APOOHO-PAMOHAIBLHBIX BhIPAKCHHIA,

I[I3 ymeHue  omepupoBaTh  IOHATHSAMM:  pallMOHAIbHBIE,  HUPPALMOHAJbHBIE,
NoKa3aTeJbHbIe, CTENCHHBIE, JIorapu(MUYECKUe, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

[14 ymenue onepupoBaTh MOHATUAMU: (PYHKLUS, HENpEpbIBHAs (DYHKIUS, TPOU3BOIHAS,
nepBooOpasHas, ONpEAEICHHbIM HHTErpan; yMEHHE HaXOAUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(byHKUINH, UCTIONB3YS CIPABOYHBIC MAaTEPHAJIbl; UCCIENOBATh B MPOCTEHIINX CIydasx (YHKIUU
Ha MOHOTOHHOCTb, HAaXOJIWTh HAuOOJIbIIME M HAMMEHbIIME 3HaueHHs (YHKLUMHA; CTPOUTh
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYECKOro aHaliu3a; MPUMEHSTb
IPOM3BOJIHYIO IIPU PEILIEHUM 33734 Ha JBU)KEHUE; pellaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a41
Ha HauOOJIbIINE U HAMMEHbBIINE 3HAUCHHSI, HA HAX0XKJICHHE MTyTH, CKOPOCTH U YCKOPEHHUS,;

II5 ymenue onepupoBaTh MOHATHSAMHU: palMOHAIbHAs (YHKLUS, IOKa3aTeslbHas
byHKuuMs, creneHHas QyHKOus, JorapupmMudeckas QyHKIUs, TPUTOHOMETPHUECKUE (DYHKIIHH,
oOparHble (QYHKIMM; YMEHHE CTPOUTH Ipa(UKH U3Y4YEHHBIX (PYHKLIMH, UCIIOJIB30BaTh IpapuKu
IIPY U3YYSHHUH MIPOIIECCOB M 3aBUCUMOCTEH, IPU PELICHUH 33124 U3 IPYTUX YIEOHBIX TPEIMETOB
U 33/1a4 U3 peaJbHOM JKU3HU; BhIpaXkaTh (pOpMysIaMH 3aBUCUMOCTU MEKIY BEIMUMHAMU;

[16 ymeHnue pemath TEKCTOBBIE 33a4M Pa3HBIX THIIOB (B TOM YHCJIE Ha MPOICHTHI, 10U
U 4yacTd, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBapOB U YCIYI, HAJOIH, 3ajadyd U3 o0jacTu
yIpaBJICHUS! JIMYHBIMH M CEMEHHBIMH (DUMHAHCAMM); COCTABIISATH BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA W HUX CHUCTEMbl IO YCJOBUIO 3aJlaud, HUCCIENOBaTh IIOJIyY€HHOE pELIeHHe M
OLIEHUBATh MPABJIOTIOTOOHOCTD PE3YIIFTATOB;

I17 ymeHnue onepupoBath MOHATUAMU: CpeaHee apudmMeTnueckoe, MeanaHa, HaubobIee
U HavMEHbIIIee 3HAYCHUs, pa3Max, JUCIEpPCHs, CTAHIApPTHOE OTKJIOHEHHE YMCIIOBOTO Habopa;
yYMEHHUE WU3BJIEKaTh, HMHTEPIPETUPOBATh HH(OpMAIMIO, NPEACTaBICHHYIO B TalnMIax, Ha
ouarpamMmax, rpadukax, OTPaXaloIllyld CBOWCTBA pEAITbHBIX MPOIECCOB U  SBJICHUU;
NpPEJCTaBIATh UH(POPMAIMIO ¢ TMOMOIIBI0 TaONMIl M JUarpaMM; UCCIEI0BaTh CTaTHCTUYECKHE
JTAHHBIE, B TOM YHUCIIE C IPIMEHEHNEM IpadMuIeCcKuX METOJIOB U SJICKTPOHHBIX CPE/ICTB;

[18 ymeHue omepupoBaTh MOHATUAMHU: CIIyY4alHBIH ONBIT M CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHSI; YMEHHE BBIUHCISATH BEPOSTHOCTH C HCIIOJIB30BAaHHEM
rpadu4ecKux METO/0B; HIPUMEHSATh (OPMYNIbI CIOKEHHs M YMHOXEHHMS BEpOSATHOCTEH,
KOMOWHATOpHBIE (QakThl U (HOPMYJIBI NP PEIICHUH 3aJad; OICHUBATh BEPOSTHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMH BETMUMHAMM; YMEHHE NIPUBOJUTH IPUMEPHI IPOSIBICHUS
3aKoHa OOJIBIINX YHCET B IPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSX;

I19 ymeHue omnepupoBaTh MOHATUAMHU: TOYKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
JBYTPaHHBIA YTOJI, CKPEIIMBAIONIMECS TMpsAMble, NapaUIeNbHOCTh W TEPICHIUKYIIPHOCTD
OPSAMBIX M TUIOCKOCTEH, YroJ MEXIy NpSAMBIMH, YrOJl MEXAY MpsIMOH M IUIOCKOCTBIO, Yroj
MEXIYy TUIOCKOCTSIMH, PacCTOSHHE OT TOYKH JIO TUIOCKOCTH, PACCTOSHUE MEXKAY HPSIMBIMH,
paccTosiHHe MEXJy IUIOCKOCTSIMH; YMEHHE HCIIONb30BaTh NPU PEIICHUH 3a7ad H3Y4YEeHHBIE
(baxThl ¥ TEOPEMBI TUTAHUMETPUHN; YMEHHE OIICHUBATh pa3Mephl 00BEKTOB OKPYKAIOIIETO MUPA;

I110 ymeHnue onepupoBaTh MOHATUSMH: MHOTOTPAaHHHUK, CEYEHHE MHOIOIpaHHHKA, KYO,
napaieNienuIe ], Mpu3Ma, TupaMuia, Gurypa u moBepXHOCTh BPALICHHS, IIFITUH/IP, KOHYC, Iap,
chepa, ceueHus (Urypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, HWIMHApPA, KOHYca,
IUIONIA/1b TOBEPXHOCTH MUPAMHU/IBI, IPU3MBI, KOHYCa, IMIUHAPA, IIomaab chepbl, 00beM Kyoa,
OPSAMOYTOJIBHOTO TapalijieNienuresa, NupaMusl, TpU3Mbl, HUIMHApPA, KOHYCa, 1Iapa; yMEHUe
n300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTH BpAIEHUS, UX CEYCHHS OT PYKH, C TIOMOIIHIO
YEePTEeKHBIX MHCTPYMEHTOB W JJIEKTPOHHBIX CPEACTB; YMEHHE pAclO3HAaBaTh CHUMMETPHIO B
IPOCTPAHCTBE; YMEHHUE PACIIO3HABATh IPABUIIbHBIE MHOTOTPAHHUKHY;

[111 ymenue onepupoBaTh MOHATUAMU: JIBH)KEHHE B IPOCTPAHCTBE, MO00HBIE (PUTYDPHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHHE IUIOLIAEH MOBEPXHOCTEH M 00BEMOB IMOAOOHBIX
¢buryp npu pemeHun 3anay;

[112 ymeHMe BBIYUCIATH T€OMETPUUYCCKUE BEIMYMHBI (JTMHA, YroJl, IJIONIA/lb, 00BEM,
IUIOINAb TOBEPXHOCTH ), UCHIOJIB3Ys U3yUEHHBIE (OPMYIIBI U METOMBI;

I113 ymenue omnepupoBaTh NOHATHAMM: MPSIMOYTrOJbHas CHCTEMa KOOPJHMHAT,



KOOpJMHATBl TOYKH, BEKTOpP, KOOPAWHATBHI BEKTOPA, CKAJISPHOE IPOU3ZBEACHUE, Yroil MEXIY
BEKTOpaMM, CyMMa BEKTOpPOB, IPOM3BEIECHHUE BEKTOpa Ha YHUCIIO; HAXOAUTh C IOMOLIbIO
U3y4EHHBIX (HOPMYJ KOOPIMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHIE MEXKY IByMSI TOUKAMH;

I114 ymenue BbIOMpaTh MNOAXOINAIIMH HM3YYEHHBI METOJ JUIsl pELIeHMs 3aJauu,
pacrio3HaBaTh MareMaTHyeckue (akThl M MaTeMaTHYeCKUEe MOJENH B MPUPOJHBIX H
OOIIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YMEHME MPHUBOJUTH IPUMEPbl MaTEMATUYECKUX
OTKPBITHMA POCCUMCKON U MUPOBOW MaTeMaTHYECKOU HAYKH.

I[To yueObnomy mnpeamery "MaremaTtuka" (Bkiro4as pasnensl "AnreOpa W Hadaja
maremaTnueckoro ananmmza", "I'eomerpus”, "BeposrHocts u crartuctuka') (yriayOJeHHBIN
YPOBEHb) TPeOOBaHUS K IIPEIMETHBIM pe3yJbTaTaM OCBOCHMsI YIIIyOJI€HHOro Kypca MaTeMaTUKU
JOJDKHBI BKJIIOYATh TPeOOBaHUS K Pe3ylibTaTaM OCBOEHHsS 0a30BOro Kypca M JIOTOJHUTEIHHO
OTpakaTh:

I115 ymeHue omnepupoBaTh MOHATHSAMH: ONPEICIEHHE, aKCHOMA, TEOPEMa, CIEACTBUE,
CBOWCTBO, MPU3HAK, OKA3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKU; yMEHUE (HOPMYIUPOBATH
oOpaTHOE€ U MPOTUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOAUTH MPUMEPbl U KOHTPIPUMEDPSI,
UCIOJIb30BaTh METOJ MAaTeMaTHYeCKOM WHAYKLUHU; MPOBOJAMUTH JOKa3aTEJIbHBIE PACCYKACHUSA
IIPU pELICHUH 3a/]a4, OLIEHUBATh JOTMUECKYIO IPABHWIIBHOCTD PACCYXKACHMUIA;

I116 ymeHue omepupoBaTh MHOHATHSMU: MHOXKECTBO, IOAMHOKECTBO, ONEpalMM HaJ
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOXECTBEHHbIN ammapar JyUisl ONHUCaHus
peasbHbIX MPOLECCOB U SABJICHUHM M IMPHU pEIIEHUH 3373y, B TOM 4YMCIE M3 APYIMX y4eOHBIX
IIPEIMETOB;

I117 ymenue onepupoBaTh MOHATHAMHU: Ipad, CBI3HBIA rpad, IepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 33/JaBaTh M ONHCHIBATH Tpadbl Pa3IUYHBIMU CIIOCOOAMH; HCIIOIB30BATh
rpadsl IpU peLIeHUH 3a1a4;

[118 ymeHue cBOOOJHO ONEpPUPOBATH MOHATUSAMHU: COYETAHUE, MEPECTAHOBKA, YUCIO
COYETaHUll, YMCIO MEepecTaHoBOK; OMHOM HbIOTOHA; yMeHHe NpUMEHATh KOMOMHATOpPHBIE
(bakThl U paccyKJIeHuUs JJis peleHus 3a1ay;

I119 ymenue onepupoBaTh MOHATUSMHU: HATYPaJIbHOE YUCIO, LIEJIOE YUCIO, OCTATOK I10
MOJIyJIIO, pallOHAJIbHOE YMCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATYpajbHBIX, LIEJBIX,
palOHAIbHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh IPU3HAKU JECIUMOCTH,
HAauMEHBIINKA OOIIMH JenuTenb M HauMeHbllee oOllee KpaTHoe, anropuT™m EBkiauaa npu
pELIEHNN 3a]a4; 3HAKOMCTBO C Pa3JIMYHbIMH MO3UIIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

[120 ymenue cBOOOJHO ONEpUpPOBATh IMOHATUSAMHU: CTENEHb C LEIbIM IOKa3aTeseM,
KOPEHb HAaTypaJlbHOM CTENEHH, CTENEHb C palUOHAJIBHBIM II0Ka3aTeleM, CTENEHb C
JEHCTBUTENBHBIM (BEIIECTBEHHBIM) MTOKa3aTeseM, Jorapudm 4yucia, CHHYC, KOCUHYC U TaHT€HC
IIPOU3BOJIBHOTO YUCIIA;

[121 ymenue omepupoBaTh MOHATHUAMHU: TOXKAECTBO, TOKIECTBEHHOE NpeoOpa3zoBaHUe,
YpaBHEHHE, HEPABEHCTBO, CUCTEMAa YpPAaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTb YPaBHEHHUH,
HEPAaBEHCTB M CHCTEM, palMOHaJbHbIE, HWpPpALMOHANIbHBIE, IIOKa3aTeibHble, CTEIEHHbIE,
JorapupMHUECKUe, TPUTOHOMETPUUECKUE YPABHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHE pellaTh
YpaBHEHHUS, HEPaBEHCTBA M CUCTEMBI C MOMOIIBIO Pa3IMYHBIX MPUEMOB; pellaTh YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI C ITAPAMETPOM; IPUMEHATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
peleHnss MaTeMaTUYeCKUX 3aa4 ¥ 3a7a4 U3 pa3IMyHbIX o0acTell HAyKU U pealbHOM JKU3HH;

I122 ymenue cBOOOAHO ONEpUPOBATH MOHATHAMMU: rpaduk GyHKIMH, oOpaTHas HyHKINS,
KOMIO3UIMS (QYyHKIUHN, NUHEWHas (QyHKUMS, KBaApaTU4HAs (YHKIMs, CTETEHHas (QYHKLIUS C
HEeNbIM [OKa3aTeleM, TPUTOHOMETpUYeckre (YHKIMM, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIMY, OKa3aTenbHas U Jiorapupmudeckas QyHKIUN; YMEHUE CTPOUTh rpapuku QyHKIUH,
BBINOJIHATH MPeoOpazoBaHus rpaduKoB PyHKITHIH;

YMEHHUE UCI0JIb30BaTh rpauku (GyHKIMN A7 U3y4EeHUs IPOLIECCOB U 3aBUCUMOCTEN MU
peLIeHUH 33734 U3 APYruX Y4eOHBIX MPEIMETOB U M3 peabHON JKM3HU; BRIpaXKaTh (hOpMylIamMu
3aBUCUMOCTH MEXly BEJTMUYNHAMY;

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHAMM: YETHOCTh (YHKUUHU, MEPHOJUYHOCTH
GYHKIMM, OTPaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTh (YHKIIUH, DKCTPEeMyM (YHKIIHUH,
HauOoJpIlee M HaWMEHbIIee 3HauYeHHs (YHKIMM Ha TPOMEXKYTKE; yMEHHE IPOBOIHTH
uccienoBanue QyHKINH;



YMEHHUE HCIIONb30BaTh CBOMcTBa M rpaduku (yHKIMHA Ui pELICHUs ypaBHEHUH,
HEpaBEHCTB M 3a/ay C IapamMeTpaMy; M300pa)kaTh Ha KOOPAMHATHOHN IUIOCKOCTH MHOXECTBA
pELIEHNUI YpaBHEHU, HEPABEHCTB U UX CUCTEM;

I123  ymenue  cBOOOAHO  OHEPUPOBATH  MOHATHAMHU:  IOCJIEIOBATEIBHOCTb,
apuMeTHuecKasi TMPOTPecCHs, TE€OMETPHUECKass MporpeccHsi, OEcKOHEUHO YyObIBaromias
reoMeTprYecKasi IPOrpeccus; yMeHHe 3a1aBaTh MOCIEI0BAaTEIbHOCTH, B TOM YHCIIE C TIOMOIIbIO
PEKYPPEHTHBIX (HOpMYIT;

I124 ymenue onepupoBaTh MOHATHSIMU: HENPEPHIBHOCTh (DYHKIMH, aCUMIITOTHI Ipaduka
¢yHkunu, mepBas U BTOpas MPOU3BOAHAS (PYHKIUH, TEOMETPUUYECKUNA U (DU3MYECKHI CMBICI
IPOM3BOJIHON, IepBOOOpa3Hasi, ONPEAEICHHbIM WHTErpajg; YMEHHE HaXOIUTb ACUMITOTHI
rpa¢puka (QyHKIUMH; YMEHUE BBIUYUCIATH MPOU3BOIAHBIE CYMMBI, MPOU3BEIEHHS, YaCTHOTO H
KOMIIO3ULIUH (DYHKIMI, HAXOUTh YpaBHEHHE KacaTeJIbHOU K rpapuKy QyHKIUHU;

YMEHHUE HCIOJIb30BaTh MPOM3BOIHYIO JJISI MCCIENOBAaHUS (DYHKIUH, IS HAXOXKIACHUS
HAWIYYIlIero pelieHus B IPUKIaJHbIX, B TOM YHCJE€ COLUAIbHO-3KOHOMUYECKUX U (PU3MUECKUX
3aadax, Ui ONPENEICHUsI CKOPOCTH M YCKOPEHUS; HaXOMUTh IJIOMIATN M 00BeMBI QUTYp C
IOMOIII0 MHTErpajia; MPUBOJUTH HPHUMEPbl MAaTEeMaTHYECKOTO MOJICJIMPOBAHUS C IOMOIIbIO
muddepeHIMATEHBIX YPaBHEHHUI,

[125 ymenue omnepupoBaTh MOHATHAMU: KOMIUIEKCHOE YHCIO, COIpPSDKEHHBIE
KOMIUJIEKCHBIE YMCJIa, MOAYJb U apTYMEHT KOMIUIEKCHOTO YMCIia, opMa 3alruch KOMIUIEKCHBIX
yucen (reoMeTpuuecKkasi, TPUTOHOMETpUYecKas u anreOpanyeckas); yMeTb IPOU3BOAUTH
apu(MeTHIECKue ACUCTBUS C KOMIUIEKCHBIMU YUCIIAMH; PUBOAUTH MPUMEPHI UCIIOIb30BAHUS
KOMILJIEKCHBIX YHCEI;

[126 ymenue cBOOOJHO OMEPUPOBATH MOHATHAMHU: CpeaHEe apu(pMeTHIecKoe, MeInaHa,
HauOoJplllee W HAaUMEHbLIEe 3HAYCHMs, pa3Max, AMCIEpCUs, CTaHJApTHOE OTKJIOHEHWE s
OTIMCAHMsI YHMCIIOBBIX JIaHHBIX; YMEHHE HCCIIEIOBATh CTaTUCTHYECKHE IaHHBIC, B TOM YHCIE C
OpUMEHEHHEM TIpaUuecKuX METOJOB M D3JEKTPOHHBIX CPEACTB; TIpadUyecku HCCIIe0BaTh
COBMECTHBIE HAOIIIOJICHHS C TIOMOIIBIO THAarpaMM PACCEHMBAHUS U JIMHEHHOHN perpeccum;

[127 ymeHue HaXOAUTh BEPOATHOCTU COOBITMH C HCHOJIb30BAaHHUEM TIpadUUecKux
METO/IOB; TIPUMEHSTH JJIsl pelIeHus 3a1a4 (GOpMYIIbl CIOKEHHSI U YMHOXXEHHS BEPOSTHOCTEH,
dopmyny monHON BeposTHOCTH, (Gopmyny bepHymnu, koMOMHAaTOpHBIE (GakThl U (OPMYIIBL;
OILICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHI; YMEHHE OIEepPHpPOBATh MOHATHSAMHE: CIydaiiHas
BEJIMYMHA, paclpe/ielieHne BEpOsATHOCTEeH, MaTreMaTHyeckoe OXHMJaHHe, JUCHepcus |
CTaHJAPTHOE OTKJIOHEHHWE CIy4YaiHOH BENMYWHBI, (DYHKIMH pacrpeneseHusi W TUIOTHOCTH
PaBHOMEPHOTO, TOKa3aTeJIbHOTO M HOPMAJIBHOTO pACHpeleNieHU; yMEHHE HCIOIb30BaTh
CBOWCTBA M3YYCHHBIX PACHpeAeTeHUN IJIsi PEHICHUs 3a7ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH
OONBIIMX 4YMCEN, METOJbl BbIOOPOUYHBIX MCCIEIOBAHUN; yMEHHE MPUBOJIUTH INPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIIMX YHCEI B TIPUPOIHBIX M OOIIECTBEHHBIX SBIICHHSX;

[128 ymeHue CcBOOOJHO ONEpUPOBATH TMOHATHAMM: TOYKA, TMpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJ, JBYTPaHHBIA YroJl, TPEXTPaHHBIA Yroil,
nepeceKkaroluecsi, mNapajjielibHble M CKPELIMBAIOIIMECs NpsAMble, MapajuleIbHOCTh U
NEePIEHINKYIISIPHOCTD TPSMBIX U TUIOCKOCTEH, Yroi MEXKAY MPSIMBIMH, YTOJ MEXKIY MPsIMON U
IUIOCKOCTBIO, YTOJI MEX/Y TUIOCKOCTSIMH; YMEHHE UCIOJIb30BaTh NP PEIICHUH 3a/1a4 U3yUeHHbIE
(baxTBl ¥ TEOPEMBI IUTAHUMETPUH; YMEHHE OI[CHUBATh Pa3Mephl 0OBEKTOB B OKPYKAIOIIIEM MHUPE;
YMEHHUE ONepUpOBaTh MNOHATHUSAMHM: MHOTOIPDAaHHHMK, CEUY€HHE MHOTOIpaHHMKA, MPaBUIbHBINA
MHOTOTpaHHHK, MTPU3Ma, THpaMuIa, GUrypa U MOBEPXHOCTh BpAIleHHS, IHIIMHADP, KOHYC, IIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHUS KOHyca W LWIMHJIpA, MapajuleibHble OCH WU
OCHOBAHMIO, CEUEHHE Iapa, IUIOCKOCTh, Kacaromascs chepsl, NUIHMHIpA, KOHYCa; YMEHHE
CTPOUTH CEUYEHHWE MHOTOIpAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYpBl M TIOBEPXHOCTH
BPALLEHUS, UX CEUCHMs, B TOM UYHUCIIE C MOMOILUBIO JIEKTPOHHBIX CPEICTB; YMEHHUE NPUMEHSThH
CBOWCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSTENHEHO (POPMYTUPOBATH ONPEACTCHUS U3Y4aeMBbIX
(Guryp, BbIIBUTaTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX F€OMETPUYECKUX (UTYp, OOOCHOBHIBATH
WINA ONPOBEpPrarb MX; yMEHHE MPOBOAMTH KiaccH(PUKaLUi0 GUTyp MO pa3IUYHBIM MPH3HAKAM,
BBINOJIHATH HEOOXOMMBIE JOMOJHUTEIbHBIE TIOCTPOCHMS;

[129 ymenue cBOOOAHO ONMEPUPOBATH MOHATHAMM: IJIOUIAAL (UTYpBl, 00BEM (QUTYDHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKH JI0 MJIOCKOCTHU, PACCTOSTHUE MEX]y NPSIMBIMH, PACCTOSHUE



MEXIY TUIOCKOCTSIMH, IUIOINAAb c(hepbl, IUIOMAAb MOBEPXHOCTH MUPAMHJIBI, TPU3MBI, KOHYCA,
LWIMHAPa, 00beM Ky0a, IPSAMOYIOJIBHOTO Hapajuiesienunea, TUpaMuibl, IPU3Mbl, [UIUHIPA,
KOHYca, Il1apa; yMEHUE HAXOAUTh OTHOIICHHE 00BEMOB MOAO0HBIX PUTYD;

I130 ymeHnue cBOOOAHO ONEPUPOBATh HNOHATHSAMM: ABHKEHHE, MapajlielbHbI IEepeHoc,
CUMMETpPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, NMPeodpa3oBaHue 1M0a00us, Mo100HbIe
Gurypel; yMeHue paclo3HaBaTb paBHbIE U NOAOOHBIE (UIYpbl, B TOM YHCIE B INPHUPOJE,
UCKYCCTBE, ApXUTEKType; YMEHHUE MHCIIOIb30BaTh I'€OMETPUUYECKHUE OTHOILIEHUS, HAaXOIUTh
reOMEeTpUYECKUe BEIUYMHBI (AJIMHA, YroJ, IUIOaab, 00bEM) MU pEIIEHUH 3ajad U3 APYrux
y4€OHBIX IPEIMETOB U U3 PEATILHOM KU3HU;

I131 ymenue cBoOOHO OnepupoOBaTh MOHATUAMU: IPSAMOYTOJIbHAS CHCTEMa KOOPJHMHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA Ha
YHCIIO, PA3JIOKEHUE BEKTOpa 10 0a3ucy, CKalsipHOE MPOM3BEIEHUE, BEKTOPHOE MPOU3BENIECHHE,
yroJl MeXAy BEKTOpaMH; YMEHHME HCII0JIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METON AJIs
pelIeHusT TeOMeTPUYEeCKMX 3afad M 3a7ad JAPYruX Y4YeOHbIX IPEeIMETOB; OIEpUpPOBAThH
HNOHATUSMM: MaTpuila 2 X 2 u 3 X 3, onpelaenuTesab MaTpullbl, F€OMETPUYECKUN CMBICI
OIpe/IeIUTES;

[132 ymeHue MoJenupoBaTh peajbHbIE CUTYallUd HA S3bIKE MAaT€MaTUKH; COCTaBISATh
BBIPQ)KEHUS, YPaBHEHUS, HEPAaBEHCTBA M MX CHUCTEMBbl [0 YCJIOBHUIO 3a/a4M, MHCCIEIOBATh
IIOCTPOEHHBIE MOJIENIM C UCIOJb30BaHUEM ammapaTa aareOpbl, HHTEPIPETUPOBATh MOTYUEHHbBIN
pe3yibTar; CTPOUTh MAaTEMaTHYECKHUE MOJEIM C IOMOLIbI0 T€OMETPUYECKMX IOHATHH Hu
BEJIMYMH, DPELIaTh CBSA3aHHbIE C HMMM IPAKTUYECKUE 3a7aud; COCTABJIATH BEPOSITHOCTHYIO
MO/JIeJIb U UHTEPIPETUPOBATH MOIYUYEHHBIA Pe3yNbTaT; PELIaTh NIPUKIIAJHbIE 33]jaul CPEACTBAMU
MaTeMaTHYECKOTO0 aHaju3a, B TOM YHCJIE COLUAIBHO-’KOHOMHYECKOTO M (DU3HUYECKOTO
Xapakrepa;

[133 ymenue BBIOMpATH MOAXOIAIIMNA METON JUISI PEIICHHWS 3aJadd; TOHMMAaHWE
3HaYMMOCTH MAaTE€MaTWKU B W3YyYEHMH IMPHUPOJHBIX M OOIIECTBEHHBIX IMPOLECCOB U SBICHMIA;
YMEHHME paclo3HaBaTh IPOSBICHUE 3aKOHOB MAaT€MaTUKU B HCKYCCTBE, YMEHHE INPUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MAaTEMAaTUYECKOW HAYKH.

Oco6oe 3HaYeHNE TMCOUIIMHA MMeeT npu popmupoBanuu u passutun OK:

OK O01. BeiOupars crnocoObl pemeHuss 3anad NpoecCHOHAIbHOW J1€ATENbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBpPEMEHHBIE CpEJCTBA IOWCKA, aHAJIM3a W HMHTEPHpPETALUU
uHpOpMallUd U UH(POPMALMOHHBIE TEXHOJOTMM JJIS BBINOJIHEHHS 337ad MpoecCHOHAIbHOM
JeSITEIIbHOCTH;

OK 04. 3¢ddexTrBHO B3aMMOIEHCTBOBATh U PabOTAaTh B KOJUIEKTHBE U KOMaHJE.

JIn4yHOCTHBIE pe3yabTaThl peaju3aluy NPOrpaMMbl BOCIIUTAHUS:

JIP 6. OpreHTHpOBaHHEIH Ha  1npodeccHoHaIbHBIE  JTOCTHXKEHUS, JEATEIILHO
BBIPA)KAIOIHNI 1T03HABATEIbHBIE HHTEPECHI C YIETOM CBOUX CIIOCOOHOCTEN, 00pa30BaTEeIbHOTO U
npodeccuoHaIbHOr0 MapuIpyTa, BEIOpaHHON KBaJTM(UKAIIMHU.

1.4. PexomeHnayeMoe KOJIHYECTBO YACOB HA OCBOCHHE NNPOrPAMMbI M CUMILIUHbI:
00s13aTeNIbHON ayJIUTOPHOM yueOHOM Harpy3ku odydatomierocs 246 yacos;
CaMOCTOSITENILHOM paboThl oOy4uaromerocs 10 gacos.



2 CTpyKTypa 1 IpMMepHoe coAepKaHue Y4eOHO0I M CIUIITHHbI

2.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI

Bupa yueOHoii padoThI

O0BeM B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMbl YU4€OHO#H THCIHIIJIHHBI 246
OcHOBHOE cojiep:KaHHe, B TOM YHUCJIe:

1a00paTOPHO-TIPAKTUYECKHUE 3aHATHS 70
IIpodeccnoHaTIbLHO OPHEHTHPOBAHHOE COIEPKAHNE, B TOM YHCJIE: 98
71a00paTOPHO-TIPAKTUYECKUE 3aHATHSA (M3 HUX B (hOPME MPAKTHICCKOM 38
[OATOTOBKHU)

CamocrosiTejibHas padoTa (npu Haruyuu) 10

HpOMe)KyTO‘{HaH arrecranud B (l)opMe IK3aMeHa







2.2. TemaTn4yecKMi IJIAH U COJePKaAHNEe JUCHUILIMHBI «MaTemaTrukay

Koawb1 OK, 11K,
JIP,
HauMeHoBaHue pasie/ion Copep:xxanue yueOHOro MaTepuasia (0OCHOBHOE U MPOdeccuOHAIBLHO- } Obnem ¢popmupoBanu
U Tem OpPMEeHTHPOBAHHOE), JIAG0OPATOPHBIE M MPAKTHYECKHE 3aHATHS, IPUKJIATHON 4ACOR 10 KOTOPBIX
MOAYJIb (IPY HAJTMYHH) CrocoocTByeT
JJIeMEeHT
NPOrpaMMblI
1 2 3 4
OcHOBHOe coJepKaHne
Pa3nesn 1 IloBTOpeHHe Kypca MATEMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1 Copep:xaHue yueOHOI0 MaTepuaJa:
Lens u 3anaun 1 | Ilpogheccuonanvro-opuenmuposanroe cooepaicanue (cooepiicanue OK 01. JIP 6
MaTeMaTUKH TpU NPUKTIAOH020 MOOYJIS) ’
OCBOCHHU CIICIUATBHOCTH ba3oBbie 3HaHUS M YMEHUS 110 MaTEMATHKE B IPOPECCUOHATIBHOMN U B 2
MTOBCETHEBHOM NI TEITLHOCTH.
Tema 1.2 Copep:xaHue yueOHOI0 MaTepuaJa:
UYucna v BBIYMCIEHUS. 1 | Ilpogeccuonanvro-opuenmuposantoe codeporcanue (cooeporcanue OK 01, JIP 6
Beipaxenus u APUKTAOHO20 MOOY/IS)
npeoOpa3oBaHus JlelicTBUSL  HAJ  TOJIOKUTEIBHBIMA W OTPHIIATEIBHBIMA — YHUCIIAMH, 2
OOBIKHOBEHHBIMH M JICCATHYHBIMH JPOOSMH.
JleficTBUs CO cTeTeHsIMH, POPMYJIIB COKPAIIEHHOTO YMHOKeHUs. JlecTBus
CO CTeTeHsIMH, (HOPMYJIIBI COKPAIIEHHOTO YMHOKECHHS.
Tema 1.3. Coaepsxkanue y4eOHOIro MaTepuaJa: 2 OK 01, JIP 6
I'eomeTpus Ha mnockoctd | 1 | [lpogheccuonanvro-opuenmuposantoe cooepoicanue (cooepoicanue
NPUKTIAOHO20 MOOYJIS)
Buapl miockux ¢uryp u ux mioniaap. [IpakTHKO-OpHEeHTHPOBAHHBIC 331a4H B
Kypce TeOMETPHH Ha IIIOCKOCTH
Ipogpeccuonanvruo-opuenmuposannoe codepaicanue (cooepiicanue NPUKIAOHO20 2 OK 01, OK 02,
MOOYIs) OK 04, JIP 6

IIpakTnueckoe 3ansaTe Ne 1. IIpakTuko-OpuEeHTHpOBaHHBIE 33aJaud B Kypce
reOMETPHUH Ha TIOCKOCTH




Tema 1.4 IIpogpeccuonanvrno-opuenmuposanroe codepaicanue (cooepicanue NPUKIAOHO20
[IporieHTHBIE BEIYUCICHUS | MOOYIIs) 2 OK 01, OK 02,
IIpakTuyeckoe 3ansaTue Ne 2. IlpocTbie TPOLEHTHI, pa3HbIE CHOCOOBI HX OK 04, JIP 6
BbIuuciieHus1. CII0KHBIE POLIEHTHI.
Tema 1.5 IIpogpeccuonanvrno-opuenmuposanroe codepaicanue (cooepiicanue NPUKIAOHO20
YpaBHEHHS U HEPABCHCTBA | M0OOY1s)
IIpakTuyeckoe 3ansiTue Ne 3. JluHelHble, KBaJpaTHBIC, IPOOHO-IMHECHHBIC 2 OK 01, OK 02,
YPaBHEHUS U HEPABEHCTBA. OK 04, JIP 6
Tema 1.6 Conep:xaHue y4eOHOro MaTepuaJa:
Cucrembl ypaBHEHUHN U 1 | CnocoObl penieHus cUCTeM JIMHEWHBbIX ypaBHeHUH. [lonstus: matpuna 2x2 u
HEPaBEHCTB 3x3, ompenenutens marpuiibl. Meton Kpamepa. Cucrembl HeTMHEHHBIX OK 01, JIP 6
ypaBHeHU. CUCTEMBI HEPABEHCTB. 2
Tema 1.7 IIpakTnueckoe 3anaTue Ne 4. Boruncnenuss u npeoOpa3oBaHus. YpaBHEHUS U
BxoiHOM KOHTPOJIb HEpaBEeHCTBA. ['eoMeTpHs Ha IIJIOCKOCTH. OK 01, OK 02,
Konumponvnas paboma. 2 OK 04, JIP 6
Pa3nes 2 Ilpsimble M JIOCKOCTH B MPOCTPAHCTBE 12
Tema 2.1. Coaepxkanue y4eOHOro MaTepuaJa:
OcCHOBHBIE TIOHATHS 1 | llpogheccuonanvro-opuenmuposanroe cooepacanue (cooeporcanue OK 01, JIP 6
CTEPEOMETPUH. NPUKIAOHO20 MOOYs) 2
Pacrnionoxenue npsmMeIx 1 [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOYKa, HpsSMas, IMJIOCKOCTb,
IJIOCKOCTEHN npocTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeoMmeTpuu. Ilepecekaromuecs,
NapajuleJIbHbIE W CKpeliuBaromuecs mnpsmsle. [Ipu3Hak U CBOWCTBO
cKpeuBarmuxcs npsMbix. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBI.
Tema 2.2. Conep:xaHue yueOHOro MaTepuaJa:
[apannensnocts NpsAMLIX, | 1 | IIpogheccuonanvro-opuenmuposanmoe cooepoicanue (cooepoicanue OK 01, JIP 6
MPSIMOY U TJIOCKOCTH, NPUKIAOHO20 MOOYS)
IJIOCKOCTEHN [Tapannensueie npsimast U miockocts. Onpenenenue. [Ipuznak. CsolicTBa (¢
nokazatenbcTBoM). [lapamnensHble 1iockoctd. Omnpenenenue. Ilpusnak.
CaoiictBa (c 1okazaTenscTBOM). Terpasap u ero snemenTsl. [lapannenenunen 2
u ero siemeHTbl. CBoOICTBa NPOTHBOINOJNOXNKHBIX TpaHe M AuaroHasie
napayenenunena. [locrpoenne ceuenuit. Peenue 3amay.
Tema 2.3. Copaepxanue y4eOHOIro MaTepuaJa;




[TepnieHUKYISIPHOCTD 1 | Ilpogheccuonanvro-opuenmuposanroe cooeparcanue (cooepoicanue OK 01, JIP 6
MPSIMBIX, IPSIMOM U NPUKTIAOH020 MOOYJIS)
IJIOCKOCTH, IJIOCKOCTEH [lepnennukynspusie npsmele. [lapannenbubie npsiMble, TEPIEHIUKYISIPHBIE K
IJIOCKOCTH.  IIpu3HAaK NEpHEeHIUKYIAPHOCTH IPSIMOM M IUIOCKOCTH.
HokazatenbctBo. Ileprnenaukynsap u HakioHHad. [lepneHaukymspHbIE 2
mockocTy. [Ipu3Hak nepneHuKyIsIpHOCTH IJI0CKOCTeN. J[okazaTenbCTBo.
Paccrosinus B mpocTpaHCTBE
Tema 2.4. Coaep:xkanue yueOHOro MaTepuaJa:
Teopema o Tpex 1 | Teopema o Tpex MEpHEHIUKYNISIpaXx. YTOJI MEKIY MPSAMOM U MIOCKOCTHIO. OK 01, JIP 6
MEPIICHIUKYIIIpax Yron Mexay II0CKOCTSIMU 2
Tema 2.5. IIpogpeccuonanvruo-opuenmuposanroe codepaicanue (cooepiicanue NPUKIAOHO20
[TapannenbHele, Mo0yns) OK 01, OK 02,
MEepIEHIUKYIISIPHBIE, IIpakTHyeckoe 3ansitue Ne 5. Axcuombl crepeomerpud. llepneHANKYISIpHOCTD OK 04, JIP 6
CKpEIIMBAIOIINECS IPSIMbIE | IPAMOM M IJIOCKOCTH, MapajUIeIbHOCTh JBYX IMPSMBIX, MEPIEHIUKYJISIPHBIX 2
TJIOCKOCTH, MEPIEHAUKYIISIPHOCTD MIIOCKOCTEN
Tema 2.6. IIpakTuyeckass padora Ne6. PacmonoxeHue TPsIMBIX W TUIOCKOCTEH B
Pewenue 3anau. [Ipsimbie u | npoctpancTBe. [lepneHIuKyIspHOCTh U NapajuIeIbHOCTh MPSAMBIX U IUIOCKOCTEH. OK 01, OK 02,
MJIOCKOCTH B CkpemuBaroiuecs npsiMoie. Konmpoasnas paboma OK 04, JIP 6
IIPOCTPAHCTBE 2
Pa3nes 3. KoopanHaTsl B BEKTOPbI 10
Tema 3.1 Coaepxkanue y4eOHOro MaTepuaJa;
JexapToBel KoopauHatel B | 1 | Ilpogeccuonanvho-opuenmuposantoe cooeparcanue (cooeporcanue OK 01, JIP 6
npocTpaHcTBe. PaccrosiHne NPUKIAOHO20 MOOYIISL) 2
MEXIY ABYMs TOYKaMHU. JlexapToBBl KOOpAMHATBl B IHpocTpaHcTBe. [Ipocredmme 3agadun B
Koopaunats! cepeaunbl KoopauHaTax. PaccTosHue Mexny AByMs TOYKaMH, KOOPIMUHATBI CEPEIUHBI
OTpe3Ka otpeska .KoMOuHMpoBaHHOE 3aHATHE
Tema 3.2 Coaepixanue y4eOHOro MaTepuaJa: 4
BeKTOopsI B IPOCTPaHCTBE. 1 | Bekropsl B mpocTpaHcTBe. Ci10KeHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHUE 2
YTo1 MeK/Ty BEKTOPAMH. BeKTOpa Ha yncio. KoMmimanapHasie BEKTOpbl. CKAIIpHOE IPOU3BEICHUE OK 01, JIP 6
CxansipHoe pou3BeicHHe BEKTOPOB. Pa3jioxkenne BeKTopa 110 TpeM HEKOMILIAHAPHBIM BEKTOPAM.
BeICTopos 2 | KoopauHatel BekTOpa, CKalIsipHOE MPOU3BEIEHHE BEKTOPOB B KOOpAMHATAX, 2 OK 01, JIP 6

YIOJl MEXIY BEKTOpaMH, Yrojl MEXAY HPSIMOW M IJIOCKOCTBIO, YroJl MEXAY
IIJIOCKOCTSIMU. Y PaBHEHUE IUIOCKOCTH.




Tema 3.3 IIpogpeccuonanvrno-opuenmuposanroe codepaicanue (cooepicanue NPUKIAOHO20
[TpakTuko- MOOys) OK 01, OK 02,
opueHTHpoBaHHbIe 3a1aun | [IpakTudeckoe 3ansaTue Ne7.  KoopaumHaTHass — IUIOCKOCTh.  BwlumcieHue OK 04, JIP 6
Ha KOOPJMHATHOMN PacCTOSIHUM U IUTONIAJEN Ha INIOCKOCTH. KOIMYECTBEHHBIE pACUETHI. 2
MJIOCKOCTH
Tema 3.4 IIpakTnueckoe 3ansitme Ne 8. JlekapToBbl KOOpAMHATBI B IIPOCTPAHCTBE.
Pemenue 3agauy. Bektoper B mpoctpancTtBe. CiokKeHHE€ W BBIYMTAHUE BEKTOPOB. YMHOXKEHHE OK 01, OK 02,
Koopaunats! 1 BeKTOpel | BeKTOpa Ha uncio. KomminanapHeie BeKTOpbl. CKalspHOE IPOU3BEACHUE BEKTOPOB. 2 OK 04, JIP 6
Pa3noxkeHue BekTopa 1o TpeM HEKOMIUIaHApHBIM BekTopam. [Ipocreiiniue 3agaun B
koopauHaTtax. KoopauHaTbl BEKTOpa, pacCTOSSHUE MEXAY TOYKaMH, KOOpAMHAThl
CepeHbl OTpe3Ka, CKalsIpHOE MPOU3BEACHHE BEKTOPOB B KOOpJAMHATAX, YIoOJ
MEX/1y BEKTOpaMH, YroJl MEXKY MPSMON U MIIOCKOCTBIO, YIOJ MEKY IIIOCKOCTSMHU.
Koumponvnasa paboma
Pa3nes 4. OcHoBbl TpuronoMmerpun. Tpuronomerpuyeckue GyHKIUNH 26
Tema 4.1 Copep:xanue yueOHOro MaTepmuaJia;
Tpuronomerpuueckue 1 | Paguannas wmepa yrma. IloBopoT TOYKM BOKpYr Hayala KOOpPJIMHAT. OK 01, JIP 6
(GYHKIMN TPOU3BOIBHOTO OmnpeneneHne cuHyca, KOCMHYCa, TaHT€HCAa M KOTaHIEHCa. 3HAKU CHHYcCa, 2
yria, yucna. Paguannas u KOCHMHYyCa, TaHI€HCa M KOTaHTeHCa [0 YEeTBEPTSAM. 3aBUCUMOCTb MEXKIY
rpagycHas Mepa yria CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJIHOTO M TOT'O )K€ yIJa.
Tema 4.2 Conep:xaHue yueOHOro MaTepuaJa:
OcHoBHbIE 1 Tpuronomerpuyeckue toxzaectBa. CHHYC, KOCHHYC, TAaHT€HC U KOTaHI€HC
TPUTOHOMETPHUYECKHE YTJIOB 0. ¥ - 0. DOPMyJIbI IPUBEACHHUS. 2 OK 01, JIP 6
TOKJIECTBA.
DopMyIbl IPUBEICHUS
Tema 4.3 Conep:xaHue yueOHOro MaTepuaJa: 4
Cunyc, xocunyc, taurenc | 1 | Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCHUHYCOB. CHHYC H 2
CYMMBI M pa3HOCTH JIBYX KOCHUHYC JBOIfHOro yria. @opmyibl monoBUHHOTO yria. [IpeoGpasoBanus OK 01, JIP 6
yTJIOB CYMMBI TPUTOHOMETPHUYECKUX (YHKLUMH B NMPOU3BE/ICHHE M MPOU3BEACHUS B
CuHycC 1 KOCUHYC CYMMY.
ABOMHOTO yria. @opmysbl | 2 BelpakeHne TpPUTOHOMETPUYECKHX (YHKIMHA 4epe3 TaHTeHC MOJOBUHHOTO
MIOJIOBUHHOT'O yria apryMeHTa. [TpeoOpa3zoBanus MPOCTENIIINX TPUTOHOMETPUUECKUX 2 OK 01, JIP 6
BBIPAKCHU.

Tema 4.4

Coneprxanue y4e0HOr0 MaTepHaJia:




DyYHKIMHU, UX CBOWCTBA.

1 | OGmactp ompeneliieHUss W MHOXKECTBO 3HA4YCHMH (QyHKIuA. YETHOCTH,

Cnioco6bl 3a1anust HEYETHOCTb, MEPUOTUIHOCTD PyHKIMA. CIIOCOOBI 3a1aHus () YHKITHI. OK 01, JIP 6
byHKIUH
Tema 4.5 Coaepsxkanue yueOHOro MaTepuaJa:
Tpuronomerpuyeckue 1 | OGmactp ompeneneHUss W MHOXKECTBO 3HAYEHUW TPUTOHOMETPHUUYCCKUX OK 01, JIP 6
(YHKIIUH, UX CBOWCTBA U ¢byakui. YETHOCTH, HEYETHOCTH, MEPUOAUYHOCTH TPUTOHOMETPUUCCKUX
rpaduku ¢dbynkumii. CBoiicTBa U rpaduku PyHKIUH y = COS X, y =Sin X, y =tg X, y =
ctg X.
Tema 4.6 IIpakTnueckoe 3ansatme Ne9. (Cxatme W pacTsbkeHHE — rpauKoB
[IpeoOpazoBanue TPUTOHOMETPHYECKHUX (DYHKITHIA. OK 01, OK 02,
rpadgukoB [Ipeobpa3zoBanue rpaKOB TPUTOHOMETPUUECKUX (PYHKIIMIA OK 04, JIP 6
TPUTOHOMETPUICCKHIX
byHKIUH
Tema 4.7 Conep:xaHue y4eOHOro MaTepuaJa:
Onucanue 1 | Ilpogheccuonanvro-opuenmuposanroe cooepacanue (cooepoicanue OK 01, JIP 6
IIPOU3BOJICTBEHHBIX NPUKIAOHO20 MOOYIISL)
IIPOLIECCOB € MTOMOUIBIO Hcnone3oBanne CBOICTB TPUTOHOMETPUUECKUX byHKIUH B
rpadukoB QpyHKUINH npoecCHOHAIBHBIX 3aJauax
IIpakTnyeckoe 3ansitue Ne 10. Vcnonp3oBaHuE CBOICTB TPUTOHOMETPHUUECKHUX OK 01, OK 02,
¢byHKIUH B IpodecCHOHANbHBIX 33/1a4ax OK 04, JIP 6
Tema 4.8 Coaepxkanue y4eOHOro MaTepuaJa;
OO6patHbIe 1 | OGparuble TpuroHomerpuueckue GyHkuuu. Mx cBoiicta u rpaduxu OK 01, JIP 6
TPUTOHOMETPHYECKHE
byHKIMH
Tema 4.9 Coaepixanue y4eOHOro MaTepuaJa:
Tpuronomerpuyeckue 1 | YpaBHeHme cos X = a. YpaBHEHHe sin X = a. YpaBHEeHHe tg X = a, ctg X = a. OK 01, JIP 6
YpaBHCHM: U HEPABCHCTBA Pemienne TpUroHOMETpUUYECKUX YpaBHEHUN OCHOBHBIX TUIOB: MPOCTEUIINE
TPUTOHOMETPHYCCKHE YPAaBHECHHS, CBOJSINNECS K KBaJIPAaTHBIM, pellaeMble
pa3noKeHUuEM Ha MHOKUTEJH, OJTHOPOJTHBIE. IIpocreitmne
TPUTOHOMETPHUYECKIE HEPAaBEHCTBA
Tema 4.10 Conep:xanue yueOHOro MaTrepuasa: OK 01, JIP 6




Cucrembl 1 | Cucrembl IPOCTEHUITUX TPUTOHOMETPUUYECKUX YPABHEHHUI 2
TPUTOHOMETPUUYECKUX
ypaBHEHU U
Tema 4.11 IIpaktuueckoe 3anaTe Ne 11. IlpeoOpa3oBanue TPUTOHOMETPUUYECKHX OK 01, OK 02,
Pemienue 3a1a4. OCHOBBI | BhIpaK€HHU. PellleHMe TPUTOHOMETPUYECKUX YpPaBHEHHWM M HEPABEHCTB B TOM OK 04, JIP 6
TPUTOHOMETPHUH. YHCIIe C UCTIOJIb30BAaHUEM CBOWCTB (DyHKIIUH. 2
Tpuronomerpuyeckue
GbyHKIIUN
Pasaea 5. Kommiekcupie yuc/ia 4
Tema 5.1 Conep:xaHue yueOHOro Marepuasa:
KomriekcHsie yncna 1 | [Houstue komruiekcHoro uncia. ConpsiKeHHbIe KOMIUJICKCHBIE YUCIa, MOAYIIb
U apryMeHT KOMIUIeKCHoro uucia. dopma 3amucu KOMIUIEKCHOTO YHCIIa OK 01, JIP 6
(reomerpuyeckas, TPUTOHOMETPHUECKas, anrebpandeckas). 2
ApudmeTHdecKne IeHCTBHS ¢ KOMIDICKCHBIMU YHCIIAMHU.
Tema 5.2 IIpakTHyeckoe 3ansaTue Ne 12. BollnonHeHHE pacyeToOB ¢ MOMOIIbI KOMILIEKCHBIX OK 01, OK 02,
[Ipumenenue yuces. [I[puMepsl HCHOIb30BaHUS KOMIUIEKCHBIX YHCEN OK 04, JIP 6
KOMIUIEKCHBIX YHCEN 2
Pa3nea 6. [Ipon3Boanas QyHKIMH, e IPHMEHEHHE 22
Tema 6.1 Conep:xaHue yueOHOro MaTepuaJa:
IToHATHE TPOU3BOIHOM. 1 | Onpenenenve 4YHMCIOBOW TMOCIEAOBATEIBHOCTH M CIIOCOOBI €€ 3aJaHusl. OK 01, JIP 6
®opmyibl U IpaBUia CBoiicTBa 4HCIOBBIX MocienoBaTesnbHOCTe.  Ompenenenue  mnpexaena
b hepeHIMPOBAHUS [IOCJIE0BATENBHOCTH. BpIuncinenne npenenos nocienoBareasHoctel. [Ipenen 2
¢byakuun Ha OeckoneuHoctH. IIpenen ¢ynkmum B Touke. [lpuparnenue
aprymenrta. [lpupamenune ¢yHkuuu. 3amayu, NOPUBOAAIIUE K MOHITHIO
npou3BogHOW.  OmpeneneHue  MPOU3BOAHOW.  AJITOPUTM  OTHICKAHUSA
MIPOU3BOAHOM.
Tema 6.2 Conep:kaHue y4eOHOro MaTepuaJa: OK 01, JIP 6
[Ipon3BoHBIE CyMMBI, 1 | ®opmynsl nupdepenunpoanus. [Ipasuna quddepenipopanus 2

Pa3HOCTHU MTPOU3BEICHNUS,
YaCTHOTO

Tema 6.3

Coneprxanue y4e0HOr0 MaTepHaJa:




[IpousBognbie 1 | Onpenenennie cnoxkHod GyHknuu. [Ipom3BogHAs TPUTOHOMETPHUECKHUX OK 01, JIP 6
TPUTOHOMETPUUECKUX ¢ynkuuii. [IponsBoaHas cioxHOU QyHKIUN
dbynkuwmii. [IponsBoaHas
CJIOKHOW (DYHKIIMU
Tema 6.4 Conep:kaHue y4eOHOro MaTepuaJa:
[TonsiTue o 1 | [lonstue HenpepbiBHON QyHKIMU. CBolicTBa HenpepblBHOW (QyHKIMH. CBA3b OK 01, JIP 6
HENPEPHIBHOCTU (PYHKITHH. MEXJy HENPEePbIBHOCTbIO U U dEepeHINPYEeMOCThI0 (QYHKIUU B TOUKE.
MeTto1 HHTEPBAJIOB ANTOpPUTM pellIEHUs] HEPABEHCTB METOJIOM UHTEPBAJIOB
Tema 6.5 Copep:xanue y4eOHOro MaTepuaJia;
I'eomerpuueckuii u 1 | I'eomerpuyeckuii CMBICT TPOM3BOIHONW (PYHKIMH — YrJIOBOH KOA(PQPHUIMEHT
buznuecKkuit CMbICIT KacaTenbHOM K Tpaduky (GYHKIUU B TOYKE. YpaBHEHUE KacaTelbHOW K OK 01, JIP 6
IIPOU3BOIHOM rpaduKy (QYHKIUH. AJTOPUTM COCTABIICHHS YPaBHEHHUS KacaTeIbHOH K
rpaduxy pyskuun y=f(x)
Tema 6.6 IIpakTnueckoe 3ansaTHe Ne 13. @Ousnyeckuil (MEXaHMYECKHH) CMBICIT OK 01, OK 02,
DuU3NYECKUN CMBICIT MIPOU3BOIHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHHU t: v =S’ (1) OK 04, JIP 6
MPOU3BOAHON B
npodeccnoHambHbBIX
3aJ1a4ax
Tema 6.7 Conep:xaHue yueOHOro MaTepuaJa:
MOHOTOHHOCTH (DYHKIIHH. 1 | Bo3pacranue u yObiBaHuMEe (YHKIHH, COOTBETCTBHE BO3pPACTaHUS U OK 01, JIP 6
Touku 3xcTpEeMyMa yObIBaHUS (YHKIMHU 3HAKy NMPOU3BOAHOM. [IoHSATHE MPOU3BOIHON BHICIIETO
MOpSAJIKA, COOTBETCTBUE 3HAKa BTOPOM TNPOM3BOAHOM  BBIIIYKJIOCTHU
(BorHyTOCTH) (PYHKIIMM Ha OTpe3Ke. 3aJaud Ha MAKCUMyM U MHUHHUMYM.
[ToHATHE acCUMMTOTHI, CIOCOOBI UX ONpeAeTeHUs. AJITOPUTM HCCIIEA0BAHUS
(GYHKIIMU U MOCTPOEHUsI ee Tpaduka ¢ MOMOIIbIO MPOU3BOAHOMN. [[pobHO-
JTUHeWHas! PYHKIUS
Tema 6.8 Conep:kaHue y4eOHOro MaTepuaJa: OK 01, JIP 6
HccnenoBanue GpyHKIMNA U 1 | UccnenoBanue pyHKIMU HA MOHOTOHHOCTb U TIOCTPOECHUE TPa(UKOB.
MIOCTPOEHHE I'paUKOB
Tema 6.9 Coaepxkanue y4eOHOro MaTepuaJa: OK 01, JIP 6

Haubomnbe1ee u
HaWMEHbIIIEE 3HAYCHUS

byHKIIIT

1 Ilpogheccuonanvro-opuenmuposanroe
NPUKTIAOHO20 MOOYISL)
Haxoxxnenne HamOONbIIEr0 W HAWMEHBIIETO 3HAYCHUW  (DYHKIWM,

cooepacanue (cooepoicanue
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MOCTpoeHHe TrpadukoB
MaTEMaTHYECKOI0 aHaJIn3a

MHOI'O4JICHOB C HCIIOJIB30BAHHUCM  allllapara

Tema 6.10 IIpogpeccuonanvro-opuenmuposanroe codepaicanue (cooepicanue NPUKIAOHO20
Haxoxnenue MOOys)
onTuManbHOro pe3yabrara | IlpakTudeckoe 3ansitue Ne 14. Haumensinee u HauOoJblee 3HaueHue OyHKIMH 2 OK 01, OK 02,
C TIOMOIIBIO MPOU3BOTHOM OK 04, JIP 6
B IIPAKTHYECKHX 3aJa4ax
Tema 6.11 IIpakTuuyeckoe 3ansitue Ne 15. @opmynsl W mpaBuwia IudepeHIIPOBAHNS.
Perrenue 3agau. UccnenoBanmne ¢yHKIuUi ¢ mOMOIIbIO Mpou3BoaHOM. Hanbomnpliee 1 HauMeHbIIee OK 01, OK 02,
[TpousBonHas GpyHKIUH, ee | 3HaUeHus1 GyHKuuu. Konmponvnan paboma. 2 OK 04, JIP 6
IPUMEHEHUE
Pasnen 7. MHOrOrpaHHHMKHM M TeJla BpallleHUs 34
Tema 7.1 Copep:xanue y4eOHOIro MaTepuaJia;
Bepuunsl, pebpa, rpanu 1 | Ilpogheccuonanvro-opuenmuposartoe cooepoicarue (cooepoicanue OK 01, JIP 6
MHOTOI'PaHHHKA NPUKTIAOHO20 MOOYIIA)
[Tonste wmHororpanHuka. Ero nsieMeHThl: BeplIuHBL, pelOpa, TpaHH. 2
Juaronans. Cedyenue. BeImyKiple 1 HEBBITYKIJIbIE MHOTOTPAaHHUKHI
Tema 7.2 Coaepxkanue y4eOHOro MaTepuaJa;
[Tpusma, ee 1 [Tonstue mpusmel. Ee ocHoBanus W OOKOBBIE T'paHH. BwicoTa mpU3MBIL.
COCTaBIIAIOLINE, CEUCHHUE. [Ipsimas u HakioHHas npusma. [IpaBunsHas npusma. Ee ceuenue OK 01, JIP 6
[Tpsimast v mpaBUIIbHAS 2
PU3MBI
Tema 7.3 Conep:xaHue yueOHOro MaTepuaJa: OK 01, JIP 6
[MTapannenenunen, kyo. 1 | [Mapannenenumnen, CBOICTBa MPSMOYTOJBHOTO Mapajienenumnena, Kyo.
Ceuenue ky0a, Ceuenue ky0a, mapajienenumneaa
napaJuieNienumnena 2
Tema 7.4 Conep:kaHue y4eOHOro MaTepuaJia:
[Tupamuna, ee 1 | Ilpogheccuonanvno-opuenmuposannoe cooepoicanue (cooepoicanue OK 01, JIP 6
COCTABJISIIOIINE, CEUCHHE. NPUKTIAOHO20 MOOYIIA)
[TpaBunbHas TUpaMua. IMupamuna u ee amemenTsl. CeueHue nupamuisl. [IpaBuibHas nupamuaa. 2

VYceuenHas nupamuaa

YceueHnHas nupamuaa

Tema 7.5

Conep:xanue yueOHOro MaTepuaJia:
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BoxkoBas u nonHas 1 [Tnomaas GOKOBOU M IMOTHOM MOBEPXHOCTH MPU3MBI, TUPAMHUIBI OK 01, JIP 6
MOBEPXHOCTh MPU3MBI,
MTUPAMHUIBI
Tema 7.6 Coaep:xkanue yueOHOro MaTepuaJa:
CummeTtpus B KyOe, 1 CuMMeTpHsl OTHOCUTEIBHO TOYKH, IPSIMOM, TIOCKOCTH. CuMMeETpHs B KyOe, OK 01, JIP 6
napajuJiejenumnese, napajuieJienumese, npusmMe, upamuie
pu3Me, MUpaMuie
Tema 7.7 IIpogheccuonanvro-opuenmuposannoe cooepiicanue (cooepircanue NPUKIAOHO20
[Tpumepsl cuMMeTpUii B | M00YIi5) OK 01, OK 02,
npodeccun IIpakTnueckoe 3anaTue Ne 16. CummeTpus B IpUpojie, apXUTEKType, TEXHUKE, B OK 04, JIP 6
OBITY
Tema 7.8 IIpakTnueckoe 3ansitue Ne 17. [lonstre npaBuiabHOro MHOrorpaiHuka. CoiicTsa
[IpaBubHbIE MPaBUJIbHBIX MHOTOIPaHHUKOB OK 01, OK 02,
MHOTOTPaHHHUKH, UX OK 04, JIP 6
CBOMCTBA
Tema 7.9 Copep:xanue yueOHOIro MaTepuaJia:
Hunusaap, ero 1 | llpogheccuonanvro-opuenmuposanroe cooeparcanue (cooeporcanue OK 01, JIP 6
coctapystrone. Ceuenne NPUKIAOHO20 MOOYII51)
HWIMH]IpA Hunuuap u ero snemedTsl. CedeHne MUIMHAPA (MapauieIbHOe OCHOBAHUIO U
ocu). Pa3zBepTka munmHapa
Tema 7.10 Conep:xaHue yueOHOro MaTepuasa:
Konyc, ero 1 | Ilpogeccuonanvro-opuenmuposantoe cooepoicanue (cooepoicanue OK 01, JIP 6
cocTasistrome. Ceyenue npumaaH()go Moayﬂg)
KOHYCa Konyc u ero snementsl. CeueHne KoHyca (MapaielbHOE OCHOBAaHHUIO H
MIPOXOJSIIee Yepe3 BEpIINHY), KOHWUECKHe ceueHus. Pa3BepTka KoHyca.
Tema 7.11 Coaepsxkanue y4eOHOro MaTepuaJa:
VY ceueHHBI KOHYC. 1 | Yceuennsiit konyc. Ero obpasytomias u Beicota. CedeHne yceueHHOro KOHyca OK 01, JIP 6
CeueHue yCEUeHHOTo
KOHyCa
Tema 7.12 Coaepxkanue y4eOHOro MaTepuaJa;
lap u cpepa, ux cedennss | 1 | lap u cdepa. B3aumuoe pacmonokenue chepsl u 1wiockoctu. CeueHue OK 01, JIP 6
mapa, cepsl.
Tema 7.13 Conep:xaHue yueOHOro MaTepuasa: OK 01, JIP 6
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[Nousatue 006 0OBeMe TENA.

1 |Ilonstue o006 obObeme Tema. OObeM Kyba W NPSAMOYTOJIBHOTO

OTtHomIeHue 06beMOB napamnenenunena. O0bem mnpusmbl W mwuHApa. OTHOIIEHHE 00BEMOB 2
MOIOOHBIX Te OIOOHBIX TEIL.
Tema 7.14 Coaep:xkanue yueOHOro MaTepuaJa:
O0BEeMBI U UIOLIAIA 1 | O6bemsbl upamMuasl 1 KoHyca. O0beM mapa. [nomaan moBepxHOCTEH TEI 2 OK 01, JIP 6
IIOBEPXHOCTEH Tel
Tema 7.15 IIpakTnyeckoe 3ansaTue Ne 18. KomOuHaimy reoMmeTpuieckux Tell. OK 01, OK 02,
KomMOunamuu OK 04, JIP 6
MHOTOTPaHHHUKOB U TeJ 2
BpalieHUs
Tema 7.16 IIpakTnueckoe 3ansaTue Ne 19. Mcnons3oBanne koMOMHAIMIT MHOTOTPaHHUKOB U OK 01, OK 02,
I'eomerpuueckue TEJ BPALLCHHsI B IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax OK 04, JIP 6
KOMOHMHAIIMY HA TPAKTHUKE 2
Tema 7.17 IIpogheccuonanvro-opuenmuposannoe cooepicanue (cooepircanue NPUKIAOHO20 OK 01, OK 02,
Pemenue 3anauy. MOOYIISL) OK 04, JIP 6
Muororpannuku v Tena | [lpakrnueckoe  3anstue Ne2(0. OObeMbl UM IUIOHIAAM  TMOBEPXHOCTH 2
BpalIeHUs MHOT'OTPaHHUKOB U TEJ BPALLEHUS
Konmponvnas paboma.
Pa3nen 8. IlepBooOpa3nasi pyHkium, ee npuMeHeHue 16
Tema 8.1 Coaepxkanue y4eOHOro MaTepuaJa;
[TepBooOpa3Has pyHkuuu. | 1 | 3agaya O BOCCTAHOBJICHMHM 3aKOHA JBMXKEHHS IO HW3BECTHOHW CKOPOCTH.
[IpaBuna HaXOXACHUS [lonsitue wuHTerpupoBanus. O3HAKOMJIEHHME C TIOHSATHEM HHTErpajia H
1epBOOOPA3HBIX nepBooOpazHor st pynkmuu  y=f(x). Pemenue 3amau Ha CBA3b OK 0L, JIP 6
nepBoOOpa3HOI U ee MPOU3BOIHOM, BRIYUCIICHUE TTEPBOOOPA3HOMN IS TaHHOM
¢byuknun. Tabmuna Qopmyn s HaxokJIeHus nepBooOpasHbix. M3ydeHue 2
MIpaBHJIa BEIUMCIICHHSI TIEPBOOOPA3ZHON
Tema 8.2 Coaepxkanue y4eOHOro MaTepuaJa;
IInomans kpuBonMHEWHOM | 1 | 3ama4m, MPUBOASIINE K MIOHATHIO ONPEACIICHHOTO HHTETPAJIa — O BBIYMCICHUN
Tpanenuu. Popmyia IUIOMIAAN KPUBOJIMHEWHOW TpameuuMu, O mepeMelmieHud Toukd. I[loHsThe OK 01, JIP 6
Helotona — JleiiOnuna ONPENENEHHOTO HHTErpaa. l'eomerpuueckuii u (usMUeckuii cMbICH
omnpenenenHoro uHrerpaina. ®opmyna Herorona-JlelioHuna 2
Tema 8.3 Conep:xaHue yueOHOro MaTepuaJa: OK 01, JIP 6
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Heonpenenennslii u

Ilousarue HCOIIPCACICHHOI'O HHTCTIpajia

OINPEJIETICHHBIN HHTETPaJIbI 2
Tema 8.4 Conep:xaHue y4eOHOro MaTepuaJa:
[TonsTue 06 1 | 'eomeTpuueckuii CMBICI ONIPEAEIECHHOIO HHTETpaJla OK 01, JIP 6
OTpeIeIECHHOM WHTErpase 2
KaK IUIOIAIN
KPUBOJIMHEWHOW Tparenuu
Tema 8.5 Coaepixanue yueOHOro MaTepuaJa: 4
Onpenenenuslit MHTETPAN [ 1 [ [Tpogheccuonansro-opuenmuposanioe cooepoicanue (cooepoicanue 2
B JKU3HA NPUKIAOHO20 MOOYIIsL) OK 01, JIP 6
I'eomeTrpuueckuii cMmbicn omnpenenaeHHoro uHrerpaiga. ®opmyna Helorona -
Jleiionnma. Pemenue 3amad Ha NPUMEHEHHE HMHTErpayia Uil BBIYHCICHHS
(bU3MYECKUX BEIUYUH
2 | Ilpogheccuonanvro-opuenmuposanmoe cooepoicanue (cooepoicanue 2 OK 01, JIP 6
NPUKIAOHO020 MOOYJIS)
Pemenue 3a1a4 Ha MpUMEHEHHE UHTETPpaJIa JJi BBIYUCICHUS TUIOIIa e
IIpogheccuonanvro-opuenmupogsantoe cooepicanue (cooepicanue NPUKIAOHO2O0 2 OK 01, OK 02,
Mo0ys) OK 04, JIP 6
IIpakTuyeckoe 3anaTue Ne 21. Pemenue 3a7a4 Ha MpUMEHEHUE MHTETpaia s
BBIUMCIICHUS TIJIONIAIeH
Tema 8.6 IIpakTnueckoe 3ansaTue Ne 22. [lepBooOpa3znas Gpynkuuu. [IpaBuna HaxoxIeHUS
Pemenue 3anau. nepBoobOpasubix. Ee mpumenenue. OK 01, OK 02,
[TepBooOpaznas ¢pyHkuuu, | Konmponsvnas paboma 2 OK 04, JIP 6
€€ IPUMEHEHUE
Pa3znen 9. Crenenn u kopuu. CtenenHasi pyHkuus 16
Tema 9.1 Coaepxanue yueOHOIo MaTepHaJia; 4
Crenennas QyHKUMs, €€ 1 | Housrue KOpHSI N-OW CTENEHU U3 ACUCTBUTEIBHOrO uncia. OyHKkuuu y = W 2 OK 01, JIP 6
CBOMCTBa UX CBOICTBa U rpauKH.
2 | CpoiicTBa KOpHSI N-0H CTENICHN 2 OK 01, JIP 6
Tema 9.2 Coaepsxkanue y4eOHOro MaTepuaJa; 4
[TpeoOpa3zoBanue 1 | IIpeoOpa3oBaHne nppalliOHAIBHBIX BbIPAXKEHHM 2 OK 01, JIP 6
BBIDOKEHUM ¢ KOpHAMU n- | 2 | TIpeoGpa3oBaHne HPPALMOHAIBHBIX BBIPAKCHHI. 2 OK 01, JIP 6
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OU CTEIleHU

Tema 9.3
CBoiicTBa CTENEHU C
palMoOHAIBHBIM U

Conep:xaHue y4eOHOro MaTepuaJa:

1 | Ilonsartue cremeHu c JOOBIM palMOHAIBHBIM MMOKa3aresneM. CTerneHHbIE
(GyHKINHU, UX CBOMCTBA U rpaduku

NEUCTBUTEILHBIM 2 OK 01, JIP 6
I10KAa3aTeIsIMU
Tema 9.4 Conep:xanue y4yeOHOIro MaTepuaJa:
Pemenne 1 | PaBHOCHIILHOCTh HMPpPAIMOHAIBHBIX YPaBHEHHWNW W HEPABEHCTB. METOIbI HUX 2 OK 01, JIP 6
HppalOHAIbHBIX perrenus.
YPABHCHHI H HCPABCHCTE 2 | PemeHue uppanuoHaIbHbIX YPaBHEHHUI U HEPABEHCTB. 2 OK 01, JIP 6
Tema 9.5 IIpakTnueckoe 3ansaTue Ne23. OmpezgeneHue  cTeneHHOW — QyHKUUU. OK 01, OK 02,
CreneHu 1 KOpHHU. Hcnonws3oBanue ee CBOKCTB IPU PEIICHUH YPABHEHUN U HEPABEHCTB OK 04, JIP 6
Crenennast GyHKIUS Koumponvnasn paboma . 2
Pa3nea 10. Iloka3zaTenbHas GyHKIUSA 14
Tema 10.1 Conep:xanue y4eOHOIro MaTepuasa: 6
IToxazaTtenpHas Gynkuus, | 1 | CremeHp ¢ NPOU3BOIBHBIM NEHCTBHUTENHHBIM IIOKa3aTeneM. OnpenencHue
¢e CBOMCTBA nokaszaTeabHOH (QyHKIMHM, ee cBoilctBa M rpaduk. 3HAKOMCTBO C 2 OK 01, JIP 6
MIPUMEHEHUEM NTOKa3aTeNIbHON (QYHKIIUH.
2 | Pemenme  moka3zaTeNbHBIX ~ YpaBHEHUH  (QYHKIIMOHAIBHO-TpapUUECKIM 2 OK 01, JIP 6
METOJIOM
3 | Pemenme moKazaTeNpHBIX ~ YpaBHEHHH  (QYHKIMOHAIBHO-TpapUUECKIM 2 OK 01, JIP 6
METOJIOM
Tema 10.2 Coaepxanue y4eOHOro MaTepuaa
Pemenue nokazarenbHbIX 1 | Pemenue nokazaTenbHBIX YPABHEHHUI METOJIOM YpaBHUBAHUS MTOKa3aTesei
YPaBHEHHUI U HEPABEHCTB Pemenne nokasarenpHbIX ypaBHEHUI METOZOM BBEIEHUSI HOBOW NIEPEMEHHOM, 2
¢dbyHKIIMOHaNbHO-TpaduueckuM  MeronoM.  PemeHume — mokasareiabHBIX OK 01, JIP 6
HEPABEHCTB.
IIpakTnueckoe 3ansiTue Ne 24, Pemenue nokasareiabHbIX YPaBHEHUH pa3TUUYHbIMU 2
MeTOoJlaMU. Pelenne noka3aTeabHbIX HEPABEHCTB OK 01, OK 02,
OK 04, JIP 6
Tema 10.3 Conep:xaHue yueOHOro MaTepuaJa:
Cucremsl mokasarensHelx | 1 | PemeHue cucteM mokasaresbHBIX ypaBHEHHHA OK 01, JIP 6
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ypaBHEHUU 2
Tema 10.4 IpakTuyeckoe 3ansitue Ne 25. Pemienue mokasaTeslbHBIX YpPaBHEHUU METOJIOM OK 01, OK 02,
Pemrenue 3agau. ypaBHMBAHHMS TOKa3aTeJed M METOJOM BBEIEHUS HOBOM mepemMeHHOW. Pemienue OK 04, JIP 6
[TokazarenpHast QyHKIMS | TTOKa3aTeIbHBIX HepaBeHCTB. Konmponvnas paboma 2
Paznen 11. Jlorapudmpl. Jlorapupmudeckasi pyHkius 24
Tema 11.1 Coaep:xkanue yueOHOro MaTepuaJa: 4
Jlorapudm uucna. 1 | Jlorapudm uucna. 2 OK 01, JIP 6
Jecatuunsiil 1
HaTypaIbHBIH Torapudmel, | 2 | JlecATHUHBIA U HATYPaIbHbIH JOrapupMbl, YUCIIO € 2 OK 01, JIP 6
YHCJIO €
Tema 11.2 Copep:xanue y4eOHOIro MaTepuaJia; 4
CoiicTBa norapudmos. 1 | CgoiicTBa norapu(moB. 2 OK 01, JIP 6
Onepanus 2 | Onepanus orapuMUpOBaHHUS. 2 OK 01, JIP 6
norapuMupoOBaHUS
Tema 11.3 Copep:xanue yueOHOro MaTepuaJia;
Jlorapudmuueckas 1 | Jlorapupmudeckast GyHKIUS U €€ CBOHCTBA OK 01, JIP 6
GbyHKIMS, ee CBOIMCTBA
Tema 11.4 Coaepxkanue y4eOHOro MaTepuaa 6
Pemenne 1 | Ilonarue norapudmuueckoro ypaBHeHus. Onepaunus NnoTeHUUpoBaHUs. Tpu OK 01, JIP 6
norapuGpMUUECKUX OCHOBHBIX METOJIa pelIeHus Jorapu(MUUECKUX YpaBHEHHH: PYyHKIIMOHATBHO-
YpaBHEHUI U HEPABEHCTB rpagu4ecKuii, METO/1 MOTEHIIUPOBAHUSI, METO/1 BBEJACHHUS HOBOM MMEPEMEHHOM.
2 | Merox MOTEHITUPOBAHUS, METO/I BBEJICHUSI HOBOM MEPEMEHHOM MPU PEIICHUN 2 OK 01, JIP 6
Jorapu(pMHUUECKUX YpaBHEHHIA.
3 | Jlorapudmmuueckre HepaBeHCTBA 2 OK 01, JIP 6
Tema 11.5 Coaepixanue y4eOHOro MaTepuaJa: 4
Cucremsl 1 | AropuTM penieHus CHCTEMbI YPaBHEHUH. 2 OK 01, JIP 6
NIOrapu(pMUYECKUX 2 | PaBHOCHIIBHOCTB JIOTApU(MUIECCKIX YPAaBHEHUH M HEPABESHCTB 2
ypaBHEHUU
Tema 11.6 Ilpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O
Jlorapugmsl B Ipuposie U | MOOYs) OK 01, OK 02,
TEXHUKE IIpakTuyeckoe 3ansaTue Ne 26. Ilpumenenue mnorapudma. Jlorapudmudeckas OK 04, JIP 6
cniupanb B npupoje. Ee marematndyeckue CBOWCTBA. 2
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Tema 11.7 IIpakTnueckoe 3ansatue Ne 27. Jlorapudpmuueckas ¢yukuus. Pemenue
Pemenue 3anay. MPOCTEHUIINX JIorapuMUiecKkux ypaBueHnuit. Konmponvnas paboma.
Jlorapudmer. 2 OK 01, OK 02,
Jlorapudmmueckas OK 04, JIP 6
byHKIIUS
Pa3nes 12. MHo:kecTBa. JJIeMeHThI TeopHHu rpagos 12
Tema 12.1 Conep:kaHue y4eOHOro MaTepuaJa:
MHoxecTBa 1 | Ilpogheccuonanvro-opuenmuposanmoe cooepaicanue (cooeporcanue
NPUKTIAOHO020 MOOYIs) 2 OK 01, JIP 6
[Tonstue muoxxectsa. [lommHoxkecTBO. Oneparuy ¢ MHOKECTBAMHU
Tema 12.2 Copep:xanue y4eOHOro MaTepuaJia; 4 OK 01, JIP 6
Omnepauuu ¢ MHOKecTBaMU | 1 | IIpogheccuonanvro-opuenmuposarnmoe cooepoicanue (cooepoicanue 2
NPUKIAOHO020 MOOYJIS)
Ornepanuu ¢ MHOXKECTBaMHU.
2 | Ilpogheccuonanvro-opuenmuposantoe cooepoicanue (cooepoicanue 2 OK 01, JIP 6
NPUKTIAOH020 MOOYI)
Penrenue npukiIagHpIX 3a1a4
IIpogheccuonanvno-opuenmuposannoe cooepoiicanue (cooepiircanue NPUKIAOHO20 2 OK 01, OK 02,
MOOYIs) OK 04, JIP 6
IIpakTnyeckoe 3ausTue Ne 28 . PeneHue npukiIagHbIX 3a71a4
Tema 12.3 IIpogpeccuonanvrno-opuenmuposannoe codepascanue (cooeporcanue NPUKIAOHO20 OK 01, OK 02,
I'pader M00YA) OK 04, JIP 6
IpakTuyeckasi padora Ne 29 Ionstue rpada. Ces3Hblit rpad, nepeBo, UK rpad 2
Ha TUIOCKOCTH.
Tema 12.4 IIpogpeccuonanvrno-opuenmuposannoe codepascanue (cooeporcanue NPUKIAOHO20 OK 01, OK 02,
Pemenne 3amau. MOOYIs) OK 04, JIP 6
MmuoxectBa, 'padbr n ux | [Ipakruyeckoe 3ansitue Ne 30. Onepanun ¢ MHOKecTBaMU. OnMcaHne peaibHbIX
pUMEHEeHHE CUTYyallUii C TOMOIIIbIO MHOeECTB. [IpruMeHeHue rpadoB K penieHuo 3agay 2
Koumponvnasa paboma .
Pa3nes 13. Di1eMeHTbl KOMOMHATOPUKH, CTATUCTHKH H TEOPHHU BEPOATHOCTEH 28
Tema 13.1 Conep:xaHue yueOHOro MaTepuaJa: OK 01, JIP 6
OCHOBHBIE OHSATHS 1 | Ilpogeccuonanvro-opuenmuposanmoe cooepoicanue (cooeporcanue
KOMOMHATOPHKHU NPUKIAOHO20 MOOYJIA) 2
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[lepecTaHOBKH, pa3MellIeHUs, COUYCTAHHUS.
Tema 13.2 Conep:kaHue y4eOHOIro MaTepuaJa: 6
CoObITHE, BEpOSATHOCTH 1 | IIpogeccuonanvro-opuenmuposanmoe cooepoicanue (cooeporcanue 2 OK 01, JIP 6
coObITus1. Clio’KeHHE U NPUKIAOHO20 MOOYJIS)
YMHOXEHHE BEPOSITHOCTEN COBMECTHBIC U HECOBMECTHBIE COOBITHSI.
IIpogheccuonanvro-opuenmuposanroe cooepocanue (cooeporcanue 2 OK 01, JIP 6
2 | npukiaono2o mooyis)
TeopemMbl O BEpPOATHOCTH CYMMBI COOBITUNA. YCIOBHAas BEpPOSTHOCTb.
3aBUCHMBIE U HE3aBHCUMBIE COOBITHS.
3 | Ilpogheccuonanvro-opuenmuposanmoe cooepoicanue (cooepoicanue 2 OK 01, JIP 6
NPUKTIAOH020 MOOYI)
TeopeMbl 0 BEpOSTHOCTH TPOU3BEJICHUSI COOBITUH.
Tema 13.3 Copepxanue y4eOHOro MaTepuaJia; 4 OK 01, JIP 6
BepositHocTh B 1 | Ilpogpeccuonanvro-opuenmuposantnoe cooeparcanue (cooeporcanue 2
po¢eCCHOHATBHBIX NPUKTIAOH020 MOOYI)
3aauax OTHOCHTEIbHASI YACTOTA COOBITHS, CBOMCTBO €€ YCTOWYHUBOCTH.
2 | Ilpogheccuonanvro-opuenmuposantoe codeparcanue (cooeporcanue 2 OK 01, JIP 6
NPUKIAOHO020 MOOYJIS)
Craructudeckoe onpezaeneHue BepossTHOCTU. O1leHKa BEpOSITHOCTH COOBITHS
IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O
Mo0ys) 2 OK 01, OK 02,
IpakTuyeckoe 3ansaTue Ne 31. OTHOCUTEIBHAS YAaCTOTa COOBITHS, CBOWCTBO €€ OK 04, JIP 6
ycroitunBocTU. CTaTHCTUYECKOE OMPE/IEIeHNE BEPOSITHOCTH.
Tema 13.4 Conep:xaHue y4eOHOro MaTepuaJa:
JluckpetHas ciayJaiftHas 1 | Ilpogheccuonanvro-opuenmuposanmnoe codeparcanue (cooeporcanue
BEJIMYMHA, 3aKOH €€ APUKIAOHO20 MOOYJIAL)
pacrpeneneHus Bunbl cnywaiiHpix  BenuuuH. OmnpeneneHue  JUCKPETHOM — CiiydyailHOM 2 OK 01, JIP 6
BEJIMYMHBI. 3aKOH pacCIpenesieHns JUCKPETHOM CIydyalHOM BelIWYMHBL. Ee
YHCIIOBBIC XapaKTEPUCTHKHU.
Tema 13.5 Coaepixanue y4eOHOro MaTepuaJa:
3agaun MaTeEMaTHYECKON
CTaTHUCTUKH | Ipogpeccuonanvro-opuenmuposannoe cooepoicanue (cooepoicanue OK 01, JIP 6
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1 NPUKIAOHO20 MOOYJIS)
Bapuanuonnsiii psa. Ilomuron wacror u rucrorpamma. CraTHCTHYECKUE
XapaKTEPUCTHKH psiia HAONI01aeMbIX JTaHHBIX.

Ipogpeccuonanvruo-opuenmuposannoe codepaicanue (cooepiicanue NPUKIAOHO20 2 OK 01, OK 02,
MOOYIs) OK 04, JIP 6
IIpakTnueckoe 3ansaTue Ne32 . [Tonuron yactot u rucrorpamma. CTaTUCTUYECKUE
XapaKTePUCTHUKU psJia HAOII0JaeMbIX TaHHBIX.
Tema 13.6 Coaep:xkanue yueOHOro MaTepuaJa: 4
Cocrasnenue TabauI u 1 | Ilpogpeccuonanvro-opuenmuposanmoe cooepoicanue (cooepoicanue 2 OK 01, JIP 6
JMarpaMM Ha MPaKTUKE NPUKTIAOHO20 MOOYJIAL)
[lepBuunas o00paboTka CTaTHCTUYECKUX JaHHBIX. [ 'paduueckoe uxX
IpEeJICTaBIICHHE.
2 | Ilpogheccuonanvro-opuenmuposannoe cooepoicanue (cooepoicanue 2 OK 01, JIP 6
NPUKTAOHO20 MOOYJIAL)
HaxoxaeHue cpeTHuX XapaKTepUCTHK, HAOTIOJaeMbIX JTaHHBIX
Ilpogpeccuonanvro-opuenmuposannoe codepoicanue (cooepiicanue NPUKIAOHO20 2 OK 01, OK 02,
MOOYIs) OK 04, JIP 6
IpakTuyeckoe 3ansaTue Ne 33. [lepBuunas o0paboTKa CTATUCTUYECKUX JTAHHBIX.
I'paduueckoe ux MpeacTaBiICHHE.
Tema 13.7 Ilpogpeccuonanvro-opuenmuposanroe codepaicanue (cooepiicanue NPUKIAOHO20 OK 01, OK 02,
Pernrenue 3amau. MOOYIIA) OK 04, JIP 6
OneMeHThI IIpakTnueckoe 3ansaTHe Ne 34. DOnemeHTsl koMmOuHaTtopuku. CoObITHE,
KOMOMHaTOPHKH, BEPOATHOCTH COOBITUS. COXKEHNE U YMHOXKEHHE BEPOSITHOCTEH. 2
CTaTUCTHKH U TEOPUU Konmponvnaa paboma
BEPOSATHOCTEN
Pa3nes 14. YpaBHeHHs M HEPaBEHCTBA 12
Tema 14.1 Conep:xaHue yueOHOro MaTepuasa: OK 01, JIP 6
PaBHOCHUIIBHOCTD 1 | PaBHocunbHOCTH YypaBHeHUH U HepaBeHCTB. Ormpenenenusi. OCHOBHbIE
yYpaBHEHHIA U HEPABEHCTB. TEOpPEeMBbI PaBHOCHIIBHBIX IEPEX0JlaX B YpaBHEHUSX M HepaBeHCTBax. OOmue
OO111ie METOABI peleHus METO/bI PEIICHUs] YPaBHEHUH: Mepexo/l OT PaBeHCTBA (PYHKLUN K PABEHCTBY 2
apryMEHTOB JIJIl MOHOTOHHBIX (DYHKITHH, METO/ pa3lIOKEHHUsT Ha MHOKUTEIIH,
METOJ BBEJICHHUs HOBOM MEepeMEHHOM, (yHKIMOHATIBHO-TpapHUECKuil METO
Tema 14.2 Coaepxkanue y4eOHOro MaTepuaJa: OK 01, JIP 6
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I'padpuaeckuii meTon

1 | Obmume Meronbl pelleHUs HEPaBEHCTB: MEpexoi] OT CPABHEHMS 3HAYCHHM

pelIeHusl ypaBHEHU, (GYHKUIMH K CpPaBHEHHMIO 3HAYCHUU apryMEHTOB ]ISl MOHOTOHHBIX (DYHKITHIHA, 2
HEPaBEHCTB METOJI MHTEpBANOB, (QyHKUHOHAIbHO-Tpaduueckuii meron. ['paduueckuit
METOJ PeIICHHsI YPAaBHEHHUI U HEPABEHCTB.
Tema 14.3 Conep:kaHue y4eOHOro MaTepuaJa: OK 01, JIP 6
VYpaBuenus u Hepasenctsa | 1 | Onpenenenue monyns. Packpeitue moayns mo ompeaenenuto. [Ipocreiimme
C MOJyJIEM ypaBHEHHUS U HEpaBeHCTBa ¢ MoxayieMm. lIpuMeHeHne paBHOCHIBHBIX
NEPeX00B B OMPECICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM 2
Tema 14.4 Copep:xanue y4eOHOro MaTepuaJia; 4
CocraBiieHue U pelieHue 1 | IIpogeccuonanvno-opuenmuposanmoe cooepoicanue (cooeporcanue 2 OK 01, JIP 6
po¢eCCHOHAIBHBIX 3a]1a4 NPUKTIAOH020 MOOYIS)
C TIOMOUIBIO YPaBHEHUI Penrenue TeKCTOBBIX 3371a4 MPO(ECCHOHATBHOTO CONEPIKAHMS
2 | Ilpogheccuonanvro-opuenmuposanroe cooepoicanue (cooepoicanue 2 OK 01, JIP 6
NPUKIAOHO020 MOOYJIS)
Perenne TekCTOBBIX 3a71a4 TPO(HECCHOHATLHOTO COAECPIKAHMUS
IIpogpeccuonanvruo-opuenmuposanroe codepaicanue (cooepiicanue NPUKIAOHO20 2 OK 01, OK 02,
MOOyis) OK 04, JIP 6
IIpakTnuyeckue 3ansaTus Ne 35. PenieHne TeKCTOBBIX 3a/1a4
CamocrosiTejibHas padoTa 10
Bcero: \ 256
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3. YCJIOBUS PEAJIM3ALIAHN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

3.1. lnsa peanu3anuu NporpaMmbl JMCHUILIMHBI JOJKHbI ObITH MPEIyCMOTPEHbI
cIeyIolue crenuaabHble MOMEeIeHHs:

Peanuzanust mnporpamMMmbl JUCHUIUIMHBI TpeOyeT Haluyus ydeOHOro KaOuHETa
MaTEMaTHUKH.

O6opynoBanue y4eOHOT0 KaOMHETa:

- 10Ca/I04YHBIE MECTA IO KOJUYECTBY 00YyUaIOLINXCS;

- paboyee MecTo MpernoJaBaTes;

- KOMIUIEKT y4eOHO-HarJIsTHBIX TTOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3a/1aHU JU11 KOHTPOJIBHBIX padoT;

- npodeccuoHaIbHO OPUEHTUPOBAHHbBIC 3aJaHMS,

- MaTepHalbl SK3aMeHa.

TexHnuueckue cpeacTBa 00y4eHUS:

- IEPCOHATILHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IPOTPAMMHBIM 00€CIIeUeHUEM;

- IPOEKTOP C SKPAHOM.

3.2. UndopmanuonHoe odecrneyeHne 00yueHust

1. JIns peanuzanuu nmporpamMmbl OMOIMOTEeUHBIH (HOHT 00pa30BaTeIbHON OpraHu3aluu
JIOJDKEH MMETh TEeYaTHBIC W/ 3JIEKTPOHHBIE 00pa30oBaTeIbHbIE M MHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE ISl MCIIOJIb30BaHUSA B 00pa30BaTEILHOM IIpPOLIECCe, HE CTaplle MATU JIET ¢
MOMEHTa U3JIaHusl.

2. PexomeHayeMble NedaTHbIE M3AaHUS 10 peanu3anuu o0IeoOpa3oBaTeIbHON
JUCIIUIIMHBI IPE/ICTABICHBI B METOJUYECKIX PEKOMEHIALUAX 110 OPTaHnu3aluy 00ydeHusl.

OchosHble ucmouyHuKu

1. Maremaruka: anre6pa W Hayajga MaTeMaTHYECKOro aHajiu3a, IeOMEeTpHs.
Anrebpa u Hayanma matemarudeckoro aHanuza 10-11 kmaccel (6a30BbIH U yriayOJeHHBIN
ypoBHH): yuebHuk / . A. Anumos, 0. M. Konsarun, M. B. Tkauésa [u ap.]. — 11-e u3n.,
crep. — Mocksa: Ilpocsemenue, 2023. — 463, [1] c.: mn. — ISBN 978-5-09-107210-5. —
Tekcr: anextpounsiii. — URL: https://znanium.com/catalog/product/2089825

2. Maremaruka: anrebpa M Hayajlla MaTeMaTH4Ye€CKOro aHaju3a, T[eOMETpus.
['eomerpus. 10-11 knacc. ba3zoBwlif u yrnyOneHnbiit ypoBuu: yueonuk / JI. C. AtanacsH,
B. ®. byryszos, C. b. Kagommnes [u ap.]. — 11-e u3a., crep. — Mockga: [IpocBemenue,
2023. — 287, [1] c.: wn. — (MI'Y — mkone). — ISBN 978-5-09-103606-0. — Tekcr:
sanextponnsiii. URL: https://znanium.com/catalog/product/2089980

3. Hukonbckuit, C. M. MaTtemartuka: anre0pa 1 Hayajla MaTeMaTHYECKOTO aHaIu3a.
10 xmacc (OazoBbii u yrayOneHHbld ypoBHH) / Hukonsckuit C.M., IloramoB M.K.,
PemernukoB H.H., - 10-e u3a. - Mocksa: IIpocsemienune, 2022. - 432 c. - ISBN 978-5-09-
101573-7. - Texcrt: anekTpounsiit. - URL: https://znanium.com/catalog/product/2090528

4. Huxonsckuit, C. M. MaTemaTuka: anreOpa u Hayajla MaTeMaTUYECKOTO aHaln3a,
reometrpus. AnreOpa W Hadajga MareMmMaTudeckoro aHamumsa. 11 xmacc. bas3oBwiii u
yriy6néunsii ypoBHu / C. M. Hukonsckuit, M. K. Ilotanos, H. H. Pemernukos. - 9-e
u3a. — Mocksa: [lpocBemenune, 2022. - 464 c. - ISBN 978-5-09-101574-4. — Tekcr:
anektpounbid. —URL: https://znanium.com/catalog/product/2090530

ﬂonOﬂHumeﬂbeze UCNMO4YHUKU
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1. bammvakos M. WM. Marematuka. COopHUK 3amad  mpodUIbHOU

HampaBlIEeHHOCTHU: y4ye0.nmocobue s cTyA. yupexaeHuil cpen. npod. oOpa3zopanus. — M.,
2018.

2. bammvakoB M. M. Marematuka. 3agadyHuk: yudeb. mocobue s CTyA.
yupexaeHui cpen. mpod. odbpazosanusa. — M., 2018.

3. bammMakoB M.M. MartemaTtuka. DIEeKTPOHHBIH y4e0.-METOA. KOMIUIEKC IJIs
CTYI. yUpexjaeHuut cpena. npod. odpazosanus. — M., 2015.

4, bammMakoB M.M. MaremaTuka (6a30Bbiii ypoBeHb). 10 kiacc. — M., 2017.

o. bammMakos M.M. Marematuka (6a30Bbiit ypoBeHb). 11 kimace. — M., 2017.

6. bammvakoB M.U. Anrebpa m Havanma aHanusa, reometpus. 10 kmacc. — M.,
2018.

7. bammMakoB M. M. Marematuka (6a3oBblii ypoBeHb). 10 xiacc. COOpHUK
3anad: yueb. mocodbue. — M., 2018.

8. bammakoB M. M. Marematuka (06a3oBwiii ypoBeHb). 11 knacc. COopHUK

3anmayd: yueb. mocodbue. — M., 2017.

Hnmepnem-pecypcui

1. www.fcior.edu.ru(MuapopmanmoHHbie, TPEHUPOBOYHBIE H  KOHTPOJbHBIC
MaTepuabl).
2. www.school-collection.edu.ru(E qunas KOJIJIEKI[UH U GPOBBIX

o0pa3oBaTEIbHBIX PECYPCOB).
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Pe3yabTarnl 00yyeHus Oo61mme JIn4HOCTHBIE @DopMbI U METOAbI
(IMYHOCTHBIE, IPeAMeTHbIE, MeTaNpeAMeTHbIE) KOMIIETEHIIUN | pe3yJbTaThl KOHTPOJISA
NPOrpamMMbl OLICHKH
BOCIIMTAHUS pe3yJabTaToB
00y4eHust
JIMYHOCTHBIE
J1 - TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPY10t00ue; JIP 6 VYeTHbIl onpoc,

TEXHOJIOTUYECKON M  COLHAIBHOU
IJIAHUPOBATh W CAMOCTOSITEIIBLHO

- TOTOBHOCTh K aKTHBHOH JEATEIILHOCTH
HAIPaBJIEHHOCTH, CIOCOOHOCTh HMHHUIMHUPOBATH,
BBITIOJTHSATE TaKYIO JESTCIIBHOCTD;

- HHTEPEC K pa3auvHbIM cepam npodheCCHOHATBLHOM e TCIBHOCTH,

OBaeHne yHUBEPCAIBHBIMHI YICOHBIMH ITO3HABATEILHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOSITEIIBHO (POPMYTUPOBATH M AKTYAIM3UPOBATH MPOOJIEMy, pacCMaTpHUBaTh €
BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBEHHBIM TMPU3HAK WU
KJaccuukanuu 1 0000IIeHuS;

- OIIPEIENISATh eI ISATEIIBHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH HX JOCTHKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

- BHOCUTBH KOPPEKTHUBHI B JICATEIHBHOCTD, OIIEHUBATh COOTBETCTBHE PE3YJIBTATOB IICIISIM,
OLICHUBATh PUCKU MOCIEICTBUMN AEITETFHOCTH;

- pa3BHBATh KPEATUBHOE MBINIICHUE PU PEIICHUH KU3HEHHBIX TIPOOIeM

0) 6a3oBBIe  HCCNENOBATEIbCKUE  JICHCTBUS: - BIaJAeTh HaBbIKAaMH  y4eOHO-
HCCJIeIOBATEIILCKOM M MPOCKTHOMN JCSITEILHOCTH, HABBIKAMH pa3peIleHus pooIieM;

- BBISBIISITh MPUYUHHO-CIEJCTBEHHBIC CBS3M M aKTYaIM3UPOBATh 3ajady, BBIABUTATH
THIIOTE3Y €€ PEIICHUs, HaXOIUTh apTyYMEHTHI JUIsl JJOKa3aTeJIbCTBA CBOUX YTBEPKICHHIM,
3a/laBaTh MapaMeTPhl U KPUTEPUH PEIICHHUS;

- QHAM3HUPOBATH IOJYYCHHBIE B XOJIC PEIICHUS 3aJa4dl PEe3YJIbTAThl, KPUTHYCCKU
OILICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

-- yYMETh TIEPCHOCUTh 3HAHHWS B I[I03HABATEIBHYI0O M TPAKTHUYECKYIO O0OJACTH
JKU3HEICATEIIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

OCHOBAaHUA OJid CPAaBHCHUA,

OK 01,0K 02, OK
04

TectupoBanue,
MaremaTnueckuit
JTUKTaHT
NunuBnunyanbHas
CaMOCTOATENIbHAs
pabora
[IpencraBnenue
pe3ynbTaTOB
MPAKTUYECKUX
pabor

3aiuTa TBOPUYECKHUX
pabor

3amura
WHJUBUTYAJIbHBIX
MIPOEKTOB
KoHnTponbsHas
pabora
Brinosninenue
9K3aMEHAIIMOHHBIX
3aJjaHUI
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- BBIIBUI'aTh HOBBIC UJCHU, IPCAJIaraTb OpUTrnHAJIbHLIC ITOAXO0Abl U PCIICHUSA
M CIIOCOOHOCTh MX MCHOJIb30BAHMS B ITO3HABATEIBHON U COI_[I/IaJIBHOI;'I ITPAKTHUKEC

JI2. B o06yacTu IEHHOCTH HAYYHOT'O MMO3HAHMUS: OK 01,0K 02, OK JIP 6 VYerHbIil omnpoc,
-c(hOpMUPOBAHHOCTH MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO 04 TectupoBanue,
pasBUTHS HAyKH M OOIIECTBEHHOH NPAKTHUKH, OCHOBAHHOTO Ha JHAaJiore KYJIbTYD, Maremarnueckui
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IIOJIUKYIBTYPHOM MHUDE; JTUKTaHT

- COBEpIICHCTBOBAHUE S3BIKOBOW M YHUTATENbCKOM KYJIBTYphl KaK CpelICcTBa WnauBunyanbHas
B3aUMOJICHCTBUSI MEXTy JIFOIbMU U ITO3HAHUS MUPA; CaMOCTOsITeNIbHAs
- OCO3HAHHE [IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO pabora

U MCCJIEI0BATENbCKYIO A€ATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE. [IpencraBnenue
OBnazieHre yHUBEPCAIBHBIMH y4€OHBIMU TTO3HABATEIIbHBIMU ACHCTBUSIMHU: pe3yabTaToOB

B) paboTa ¢ uHpopMaIuei: MPAKTUYECKHUX

- BJAIeTh HABBIKAMH TIOJY4YEeHUS HH(DOpPMAIMM W3 KMCTOYHUKOB pPAa3HBIX THIIOB, pabort
CaMOCTOSITEJIbHO OCYILLIECTBIIATh MOMCK, aHaIU3, CUCTEMATH3alMI0 U HHTEPIIPETALUI0 3amura TBOPUECKUX
nHGOpPMANUY Pa3IMYHBIX BUJOB U (OPM IPEIICTABICHHS, pabor

- co3JaBaTh TEKCThl B Pa3IMuYHBIX (popMaTax € yuyeTOM Ha3HAYeHHUs MHPOpPMaLUU U 3amura

IEJIEBOM ayTUTOPHUHU, BBIOMPAsi ONTHMAIBHYIO ()OPMY MPEACTABICHUS M BU3YAJIN3aLlUH; WH/IMBUIYATbHBIX
- OLIGHUBATh JIOCTOBEPHOCTH, JJETUTUMHOCTh MH(OPMAIIUH, €€ COOTBETCTBHUE MPABOBBIM IPOEKTOB

¥ MOPAJIbHO-3TUYECKUM HOPMaM; KontponsHast

- HCIIOJIb30BaTh CpeiCTBAa MH(POPMALMOHHBIX M KOMMYHMKAIIUOHHBIX TEXHOJIOTHMH B pabota

pelieHNH KOTHUTHMBHBIX, KOMMYHHMKATHBHBIX W OpPraHM3allMOHHBIX 3agad ¢ Brimonaenue
COONIIOJICHMEM  TpeOOBaHUIl  SPrOHOMHUKHM, TEXHMKM  O€30MaCHOCTH, TUTHEHBHI, 9K3aMEHaIlMOHHbBIX
pecypcocOepeeHns, TPaBOBBIX M OJTHYECKUX HOPM, HOPM HWH(POPMALMOHHOM 3aJaHAN
0C30IMaCHOCTH;

- BIAJETh HABBIKAMH pPACMO3HABAHWSA M 3aIUTHl WHMOpMAHH, HWHPOPMAITMOHHON

0€30MaCHOCTH JIMYHOCTH

JI3. B o0nactu 1yXOBHO-HPABCTBEHHOTI'O BOCIIUTAHHUS: OK 01,0K 02, OK JIP 6 VYeTHBI onpoc,

== C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O IMMOBECACHU,

- CHOCOOHOCTH OLCHUMBAThb CUTyallMIO W T[PUHHUMATb OCO3HAHHBIC PCIICHUA,
OPHUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,

- OCO3HAHHUC JIMYHOT'O BKJIaaa B IIOCTPOCHUE YCTOI\/’I"II/IBOFO 6y11y1uero;

- OTBCTCTBCHHOC OTHOIICHHUC K CBOHMM POIUTCIISAM U (I/IJ'II/I) APyruM 4YJjiCHaM CCMbU,

04

TectupoBanue,
MareMaTH4eCKui
JIMKTaHT
NuauBunyanbHas
CaMOCTOSTEIbHAS
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CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O IIPUHATHS LEHHOCTEH CEMEHWHON KU3HU B
COOTBETCTBHUHM € TpaAULUAMU HapoaoB Poccuy;

OBnazieHne YHUBEPCAIBHBIMU PETYISTUBHBIMU JCHCTBUSMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITETIbHO  OCYILECTBIIATH  ITO3HABATENBHYIO JEATENBbHOCTb, BBISBIISATH
po0aeMbl, CTaBUTh U (HOpPMyIUpOBaTh COOCTBEHHBIE 33Jayd B 0Opa30BaTEIbHOU
NESTeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

- CaMOCTOSITENIbHO COCTABJIATh IUIAH PELICHUs MpOoOJIEMBl C YY4ETOM MMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHUIA;

- JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

CTIIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOM

KOOpJMHUPOBAaTh JEHUCTBHS IO €€ JOCTH)KEHHIO: COCTaBIATh IIJIaH JIEHCTBHIA,
pacrpeneNnaTs oy ¢ y9eTOM MHEHHH YYaCTHHKOB 00CYKAATh Pe3yIbTaThl COBMECTHOM
paboTHI;

- KOOPIMHHPOBATH W BBIIOJHATH PAaOOTy B YCIOBUSIX PEATBHOTO, BUPTYaIbHOTO M
KOMOMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

- OCYIIECTBISATh NO3UTUBHOE CTPATETMYECKOE IMOBEICHHE B PA3IUYHBIX CHUTYAIHSIX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

OBnazieHe YHUBEPCATBHBIMH PETYISITUBHBIMH JCHCTBUSMU:

I') IpUHATHE ceOs U IPYTUX JIIOJeH:

- TPUHUMATh MOTHBBI M apryMEHTHl JPYIHX JIOJIeH TpH aHalIHW3e pe3yJbTaToB
NesTeNbHOCTH;

- IPU3HABATh CBOE IIPABO U NPABO JIPYTUX JIIOJEH Ha ONIMOKHY;

- pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP C MO3UIMH JPYTOro YeJIOBEKa

paborta
[IpencraBnenue
pe3yabTaToOB
MIPAKTUYECKHUX
pabor

3ammuTa TBOPYECKUX
pabor

3amura
WHIMBUTyaJIbHBIX
MIPOCKTOB
Kontponbnas
pabora
Bremonuenue
JK3aMEHALIMOHHBIX
3aJaHui
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JI4. TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOATEIILHOCTH U CaMOOIIPECIICHHIO; OK 01,0K 02, OK JIP 6 VYcerHbIl omnpoc,

-OBJIaJICHUE HaBbIKAMH y4eOHO-HCCIICIOBATEIbCKONW, TIPOEKTHOH H  COITHAIBHOM 04 TecTupoBanue,

JIESITEIbHOCTH; MaremaTudeckuii

OBnazicHue YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMM: JHUKTAHT

0) COBMECTHasl IeITCIbHOCTD: NunuBuayanbHas

- IOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHIHON ¥ MHAUBUAYATIbHON pabOTHI; CaMOCTOATENIbHAS

- MPUHUMATH LETH COBMECTHOW MACSITENbHOCTH, OPTaHU30BBIBATH M KOOPIUHUPOBATH paborta

NEUCTBUS 110 €€ JOCTH)KCHHUIO: COCTaBJIATh IUTAaH JEHCTBHM, pacHpeneiisiTb PO C [IpencraBienne

Y4€TOM MHEHHI YJ4aCTHUKOB OOCYXKIaTh PE3YJIbTaThl COBMECTHOM paboThI; pe3yabTaToOB

- KOOPIAMHHPOBATh U BBIMOJHATH PadOTy B YCJIOBHUSX PEANbHOTrO, BHUPTYaJbHOTO U MIPAKTUYECKHUX

KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS; pabor

- OCYIIECTBISITh MO3UTUBHOE CTPATErHUECKOE IMOBEACHHE B PAa3IMYHBIX CHUTYAIHX, 3ammuTa TBOPYECKUX

MIPOSIBIISATH TBOPUYECTBO U BOOOPAKCHHE, OBITH MHUITHATHBHBIM. pabor

OBnazneHne yHUBEPCAIBHBIMU PETrYISITUBHBIMU ACHCTBHUSIMHU: 3amura

T) IPUHITHE CEOSI M IPYTHX JIFOJICH: WHIMBUTyaJIbHBIX

- TPUHUMATh MOTUBBI M apryMeHThl APYTUX JIOJACH NpuU aHalu3e pe3ylbTaToB IIPOCKTOB

JIeSITEIILHOCTH; KoHnTponsHas

- IPU3HABATh CBOE MPAaBO U MPABO JPYTHUX JIIOJEH Ha OIIHOKH; paboTta

- pa3BUBAThH CIMIOCOOHOCTh MOHUMATh MUP C TIO3UIIUU JPYTOro YeI0BE Brimonnenue
JK3aMEHAIIMOHHBIX
3aJaHuN

J5. B 00macTi 5cTETUYECKOr0 BOCHUTAHUSA OK 01,0K 02, OK JIP 6 YcTHBIM onpoc,

- JCTETHMYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas OCTETUKY ObITa, HAY4YHOTO H 04 TectupoBanwue,

TEXHHYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia M OOIIECTBEHHBIX OTHOIICHUI; MaTteMaTHYECKHI

- CIIOCOOHOCTh BOCIIPHHHMMATH Pa3jMYHbBIC BHUJIBI MCKYCCTBA, TPATUIIUU M TBOPYECTBO IAKTAHT

CBOETO U JPYTUX HAPOJOB, OILIYIIATh IMOIMOHATLHOE BO3/IEHCTBHE UCKYCCTBA; NunuBuayanbHas

- yOeXACHHOCTh B 3HAUUMOCTH JIJIsl TUYHOCTH U 00IIIeCTBA OTEUYECTBEHHOTO M MUPOBOTO CaMOCTOATENbLHAS

HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUECTBA; paborta

- TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BHUJAX MCKYCCTBA, CTPEMJICHUE TPOSBISATH [IpencraBnenue

KauecTBa TBOPUYECKOU JTHUHOCTH; pe3yIbTaToOB

OgaseHne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMH JICHCTBUSAMMU: MPAKTUIECCKHIX

a) obieHue: pabor
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- OCYHICCTBIAATE KOMMYHHUKAIIMHU BO BCCX C(I)ean KHU3HU,

3aiuTa TBOPUYECKUX

- pacrmo3HaBaTh HeBepOaJbHBIE CpPEACTBa OOIIEHHUS, MOHUMATh 3HAYCHHE COIUAIbHBIX pabor

3HAKOB, PACIIO3HABATH MPEAMOCHUTKH KOHQIUKTHBIX CUTYAIH U CMSTYATh KOH(IUKTHL; 3amura

- Pa3BEpHYTO U JIOTMYHO M3Jararb CBOIO TOYKY 3PEHHUS C MCIOJb30BAHUEM SI3bIKOBBIX WHJUBUTYAJIbHBIX

CPEICTB MIPOEKTOB
KonTponbHas
paborta
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJIaHUN

JI6.- oco3zHaHue 00y4aroIIMMHUCS POCCUMCKON IpakIaHCKOW UIEHTUYHOCTH; OK 01,0K 02, OK JIP 6 VYcerHbI# omnpoc,

- LICJICHANPABICHHOE Pa3BUTHE BHYTPEHHEW MO3UIMU JIMYHOCTU HA OCHOBE JYXOBHO- 04 TectupoBanue,

HPaBCTBEHHBIX ILI€HHOCTEW HapoaoB Poccuiickoit denepauuu, HCTOPUYECKUX U MaremaTuueckui

HAI[MOHATILHO-KYJIBTYPHBIX Tpaaullui, pOopMHpOBaHHE CUCTEMBI 3HAYUMBIX [[EHHOCTHO- JUKTaHT

CMBICIIOBBIX ~ YCTAaHOBOK, AHTUKOPPYNIIMOHHOTO MHPOBO33PEHHUS, MPABOCO3HAHMS, NunuBuayanbHas

HKOJIOTMYECKOM KYIbTYphl, CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IIJIaHbL; CaMOCTOSATEIIbHAS

B yactu rpak1aHCKOTO BOCIIUTAHMS: pabora

- OCO3HAHUE CBOMX KOHCTUTYLHOHHBIX TPaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA U [IpencraBnenue

MPaBOMOPSJIKA; pe3yIbTaToOB

- TPUHATHE TPATUIMOHHBIX HAIMOHAIBHBIX, OOIIEUETOBEUECKUX TYMAHUCTHUECKUX U MPaKTUYECKUX

JIEMOKPATUYECKUX IIEHHOCTEH; pabor

- TOTOBHOCTH MPOTHBOCTOSITH HJICOJIOTMU SKCTPEeMH3Ma, HAllMOHAINW3Ma, KCeHohoouu, 3amura TBOPYECKUX

JTUCKPUMHMHAIIMK  TI0  COLUANBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM pabort

MIPU3HAKAM; 3amura

- TOTOBHOCTb BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX I'PaKJaHCKOTO 00IIecTBa, WHIUBUTYAJTbHBIX

y4acTBOBaTh B CaMOYIPABJICHUU B 00II€00pa30BaTENbHON OpraHu3alud M JETCKO- MIPOEKTOB

FOHOIIIECKUX OPTaHU3aIusIX; KontponbHas

- YMEHHME B3aMMOJIEUCTBOBATh C COLMAIBHBIMA MHCTUTYTaMHU B COOTBETCTBHHM C MX paborta

(GYyHKIHMSIMU ¥ Ha3HAYEHUEM; Brimonnenue

- TOTOBHOCTb K TYMAaHUTApPHOM U BOJIOHTEPCKOM 1€ATENbHOCTH; 9K3aMEHAIIMOHHBIX

MaTPUOTHYECKOTO BOCTIMTAHHUS: 3aTaHU I

- C(I)OpMI/IpOBaHHOCTB pOCCHﬁCKOﬁ Fan(HaHCKOﬁ UACHTUYHOCTHU, TMATPUOTU3MA,
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YBa)XXEHMsI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoli, roppoctu 3a
CBOM Kpa#, cBOW PoauHy, CBOMl S3BIK W KYJIbTYpy, MNPOLUIJIOE M HACTOSIIEE
MHOTI'OHAIIMOHAJILHOT O Hapoaa Poccuu;

- I[ICHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJIaM, HCTOPHYECKOMY U
IIPUPOJHOMY HACJIEUIO, MaMsITHHKaM, TpaauLusM HapoaoB Poccuu, AOCTHKEHUAM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTHSIX U TPYIE;

- wmuedHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyXeHHIO U 3ammre OredecTsa,
OTBETCTBEHHOCTH 3a €ro Cynb0y;

OCBOEHHBIE OOYYaIOLIUMUCS MEKIIPEIMETHbIE MNMOHSTHUS U YHUBEpCAJIbHbIE YyueOHbBIE
NecTBUS (PEryNATUBHBIE, TI03HABATEIbHbIC, KOMMYHUKATHUBHBIC);

- CIIOCOOHOCTh WX HCIIOJNB30BAaHHUS B II03HABATEIHHOM M CONHMAIBHONW NPAKTUKE,
TOTOBHOCTh K CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO YueOHOU
NESTEeNbHOCTH, OpTraHW3allMi Y4eOHOrO COTPYAHMYECTBA C  TEJAarorm4eCKUMHU
pabOTHUKaMHU ¥ CBEPCTHUKAMH, K Yy4YaCTHIO B TIOCTPOSGHUU WHAMBHUAYaAIbHOMN
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIaJICHUE HABbIKAMHU Y4eOHO-HCCIEI0OBATENbCKOM, TMPOSKTHOW M COLUAIbHOU
JeSITEIbHOCTH

JI7. He mpuHMMATh ACUCTBHS, IPUHOCSIINE Bpell OKpyxawlen cpene; JI6.- ocozHanue
00y4arolMMUCS POCCUICKON rpaXKAaHCKOW NIAEHTUYHOCTH;

- LICJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHEW IO3UIUHU JIMYHOCTU HAa OCHOBE JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTENM HaponoB Poccuiickonn ®enepanuu, HCTOPUYECKHX H
HaIMOHAJIbHO-KYJIBTYPHBIX TpaauLui, (GOPMUPOBAHUE CUCTEMBbI 3HAUUMBIX [IEHHOCTHO-
CMBICIIOBBIX  YCTaHOBOK, AaHTHKOPPYNIIMOHHOIO MHPOBO33pPEHHUsA, INPAaBOCO3HAHMS,
HKOJIOTUYECKOM KYJIbTYpBhI, CIOCOOHOCTH CTaBUTh LEJIN U CTPOUTDH KU3HEHHBIE TUIAHBI;

B yacTy rpak1aHCKOro BOCIIUTAHMS:

- OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HHE 3aKOHa U
IIPaBONOPSJIKA;

- NPUHATHE TPAAMLIMOHHBIX HAIIMOHAJIBHBIX, OOIIEYENIOBEUECKUX T'YMAaHUCTUYECKUX H
JEMOKPATHYECKUX [IEHHOCTEW;

- TOTOBHOCTb NPOTHUBOCTOATH HAEOJIOTUH 3KCTPEMHU3Ma, HallMOHAJIM3Ma, KceHopoouwu,
JUCKPUMHMHAIIMM ~ TI0  COLUMAIBHBIM, PEJIWTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
IIPU3HAKAM;
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- TOTOBHOCTb BECTH COBMECTHYIO JIETEIbHOCTh B MHTEpECcax IpakAaHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUH B 00Ie00pa30BaTeNbHOW OpraHu3alid M JAETCKO-
IOHOIIECKUX OpraHu3alusX;

- YMEHHE B3aMMOJCHUCTBOBATh C COLUAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C HX
(GyHKIMSAMU ¥ HA3HAYCHUEM;

- TOTOBHOCTb K TYMAHUTApPHO! U BOJIOHTEPCKOM NEATENBHOCTH;

[aTPUOTHYECKOI0 BOCIIUTAHUSA:

- c(hOpMUPOBAHHOCTb POCCUICKONW TIpakJaHCKOW HWAEHTHYHOCTH, MaTPUOTHU3MA,
YBaXKEHMsI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepesa PonuHoil, ropaoctu 3a
CBOM Kpal, cBOO PoauHy, CBOM $3bIK M KYJIbTYpYy, MNpOLIIOE M HACTOSILEE
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuwy;

- I1ICHHOCTHOE OTHOLIEHME K TIOCYJapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY U
IIPUPOJHOMY HACJIEUI0, MaMIATHUKAaM, TPaJulusM HapoaoB Poccuu, IOCTHKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- ujaedHas yOeXIEHHOCTb, TOTOBHOCTb K CIy)KeHMIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro Cyb0Y;

OCBOCHHBIE OOYYAIOIIMMUCS MEXKIIPEIMETHbIC TMOHATUS W YHHBEpPCAJIbHBIC Y4YeOHBIE
necTBuUs (peryasTUBHbIE, TO3HABATEIbHbIE, KOMMYHHUKATUBHBIE);

- CrnocoOHOCTh MX HCIIOJIb30BaHMSI B MO3HABATEIIbHOM U COLIMAJIBHOW TPAKTUKE,
TOTOBHOCTb K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYLIECTBICHHMIO Y4eOHOM
NESTeNIbHOCTH, OpraHu3aludyd  y4eOHOro COTPYJHHYECTBA C  IEJaroru4ecKUMH
paOOTHHKaMU M CBEpCTHMKAaMM, K YYacTHIO B IOCTPOCHMM HWHJIUBUAYAJIbHOU
o0pa30BaTeabHON TPAaeKTOPUH;

- OBJaJICHUE HaBbIKAMHU Yy4eOHO-HCCIIEOBATENIbCKOM, TMPOEKTHOM M  COLMAIbHOMN
NeSITEIbHOCTH

- yMeTh  TPOTHO3MPOBATH  HEONArONpUATHBIE  DKOJOTMYECKHE  IOCIEICTBUS
MpEANPUHUMAEMBIX JEHCTBUN, TPENOTBpAlIaTh UX;

pacIIMPUTh OMBIT AESITEIBHOCTH SKOJIOTMUECKOI HAIIPaBIEHHOCTH;-

- pa3pabarbiBaTh IIJIaH pELIEHUS MpoOJeMbl C YYE€TOM aHalu3a HWMEIOIINXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;

- OCYILIECTBJIATH Li€JICHANPABICHHBIN MONUCK MEPEeHOca CPEACTB U CIIOCOOOB EHCTBUS B
pohecCHOHABHYIO CPeNy;
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- YMCTb IHNCPCHOCHTL 3HAHUA B TIIO3HABATCIBHYH0O W IHNPAKTHYCCKYIO obactu
KHU3HCACATCIIBHOCTH,

- [Ipeajaratb HOBBIC IMPOCKTHI, OUCHHUBATL UACHU C MMO3UIIMU HOBHU3HBI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

- 1aBaTb OLICHKY HOBBLIM CUTYAllUSAM, BHOCUTb KOPPCKTUBLI B ACATCIbHOCTh, OLICHUBATH
COOTBCTCTBHEC PE3YJITATOB LCIISIM

MeTanpeuMeTHHe:

M1-BnaseTp MeTOJAMH J0Ka3aTEJbCTB, AJITOPUTMAMHM pELICHMs] 3aJad; yMEHHE
(GbopMyIMpOBaTh OIpPENENEHUsl, aKCUOMbI M TEOpPEMbl, INPHUMEHATh HX, MPOBOAUTH
JI0Ka3aTeNlbHbIE PACCYKICHUS B XO/1€ PELICHUS 3a/1ay;

- YMETb ONEpUpPOBaTh MOHATHAMM: CTEIEHb YHUCIA, JIorapudM yucia; yMeHUe
BBITIOJIHATh BBIYMCIICHUE 3HAYCHUH W TPeoOpa3oBaHUS BBIPAKEHUH CO CTENEHSMHU H
norapupmamu, IpeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUH;

- yMeThb ONEpUpOBaTh TOHATUSMHU: pALUOHAIbHBIE, HPPALUOHAIBHBIE,
NoKa3aTeabHble, CTENECHHbIE, JOrapupMHUUECKUE, TPUTOHOMETPHUECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- yMeThb OIEpPHPOBATH MOHATUAMHU: (DYHKIUS, HemnpepeiBHAsSA (QyHKIUS,
NPOM3BO/IHAs, TEepBOOOpa3Has, ONpEIENeHHbI  HMHTerpaj; yMeTb  HaXOAWUTh
MIPOM3BOJIHBIE  DJIEMEHTapHbIX (DYHKUUN, MCIONb3ysd CHPAaBOYHBIE MaTepUabl;
uccleoBaTh B NPOCTEHIIMX CilyyasX (YHKUMM Ha MOHOTOHHOCTb, HAaXOAUTh
HauOOJbIIMEe U HAaUMEHbIINE 3Hau€HUs (QYHKIMH; CTPOUTHh I'pa)MKM MHOTOUIEHOB C
HCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; MPUMEHATh TPOU3BOJHYIO IIPH
pelleHnr 3ajJad Ha JIBWKEHHUE; pellarh MpaKkTUKO-OPUEHTHPOBAHHBIE 33Jayd Ha
HauOoJIbIINE U HAUMEHbIIINE 3HAYeHNs, Ha HAXOXK/ICHUE MYTH, CKOPOCTH M YCKOPEHHUS;

- YMETh OINEpPUPOBaTh MNOHITHUSAMU: palMOHaJIbHas (QYHKIMS, MOKa3aTeJIbHas
¢byHkuus, creneHHas GQYHKUuUs, Jorapudmudeckas (QyHKIUS, TPUTOHOMETPHUECKUE
¢byHKIMM, OoOpaTHble (YHKUIWU; yMEHHE CTPOUTh TpadUKU H3YYEHHBIX (QYHKIHH,
MCMOJIb30BaTh TPa(GUKH MIPH U3YUYEHUH MTPOLIECCOB U 3aBUCUMOCTEH, NPH PEeIICHUH 3a1a4
U3 JApYrux yuyeOHBIX MPEeIMETOB U 3alady M3 peaylbHOM KU3HU; BhIpaxkarb (opMyliaMu
3aBHCHUMOCTH MEKIy BEIUUUHAMU;

- YMETh peuaTh TEKCTOBBIE 33Jjaul Pa3HbIX TUIOB (B TOM YHCII€ HA MPOLEHTHI,
JI0JM W YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBApOB U YCIYT, HAJIOTH, 3a/1a4M U3
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00JIaCTH YNPaBJICHUS JUYHBIMH U CEMEWHBIMU (DMHAHCAMH); COCTABIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U UX CHUCTEMBI 110 YCJIIOBHUIO 337a4i, UCCIIEI0BATh ITOJIyYEHHOE
pEeLlIeHNE U OLIEHUBATh IPaBIONOA00HOCTh PE3YIbTATOB;

- yMEeThb OIEpUpOBaTh MOHATUAMU: CpeAHee apupMeTHyYecKoe, MeHaHa,
HanOoJIbIlIee U HauMEHbIIee 3HAUCHUsS, pa3Max, JUCIEPCHs, CTAaHIAPTHOE OTKIOHEHHE
YHUCIOBOTO  Habopa;  yMeTb  M3BJEKAaTh, MHTEPIPETUPOBaTh  HMH(POPMAIHUIO,
NPEJCTaBICHHYI0 B TaOMWIax, Ha JAMarpamMmax, rpadukax, OTpaKarolIlyl0 CBOWCTBa
peanbHBIX IPOLIECCOB M SBICHUN; NMPEACTaBIATh UH(OPMAIMIO C MOMOILBIO TaOJIHUL U
auarpamMM; HCCJeI0BaTh CTAaTUCTUYECKHE JaHHbIE, B TOM 4YHCIE C I[PUMEHEHHEM
rpadMuecKux METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATh IOHATUSMU: CIyYalHBIM OMNBIT U ClydyallHOE COOBITHE,
BEPOSATHOCTb  CIy4alHOTO  COOBITHS;  YMEHHME  BBIYMCIATH  BEPOATHOCTh €
UCTOJNB30BaHUEM TpaUUYEeCKUX METOJOB; MPUMEHATh (OPMYIBI CIIOKEHHUS U
YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHbIE (akThl U (HOPMYJIbI NIPH PEIICHUU 3ajad;
OLICHUBATh BEPOSATHOCTH peabHBIX COOBITHMH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEIMYMHAMHU; YMEHUE NPUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA OOJBLIMX YHCET B
IIPUPOHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMETb ONEpPUPOBATH IMOHATUAMU: TOUKA, NMpsAMasi, IUNIOCKOCTb, MPOCTPAHCTBO,
JIBYTpaHHbIN yrou, CKpEIlMBaOIINecs MpsIMBIE, NapajuIeIbHOCTh u
NEPIEHIUKYIAPHOCTD TNPSAMBIX U IUIOCKOCTEHM, YroJl MEXKIYy MNPSIMBIMH, YIOJI MEXAY
NpsIMOM M IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH, paccTOSHUE OT TOYKHU JI0
IUIOCKOCTH, PacCTOSIHUE MEXKIY IPSIMBIMHU, PACCTOSHHE MEXNY IJIOCKOCTSMHU; YMEHHE
UCIIOJIb30BaTh MpPH PEUIEHUM 3a/ad H3y4yeHHblE (aKThl U TEOPEMbl IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIET0 MUPA;

- YMEThb ONEpUPOBATh MOHATUSMHU: MHOTOIPAaHHUK, CEYEHHE MHOIOIPaHHUKA,
KyO, mapamienenunen, Npu3Ma, NOHpamuaa, ¢Gurypa M TMOBEPXHOCTh BpalleHUS,
HWIMH]P, KOHYC, 1map, cdepa, ceueHus GUrypsl BpalleHHs, IUIOCKOCTb, KacaroIlasics
cdeppl, IMIMHIPA, KOHYyCa, IUJIONIAAb IOBEPXHOCTH NHMPaMHJIbL, NPHU3MBI, KOHYCA,
NUAJTUHApPA, TUIOMAab cdepbl, 00beM Kyba, NPSIMOYTOJBHOTO IMapajuieNenuIea,
MUPaMU/IbI, TPU3MBI, IUJIMH]PA, KOHYCA, [1apa; yMEHUE N300pakaTh MHOTOTPAaHHUKHU U
MOBEPXHOCTU BpAlllEHUs, UX CEUEHUS OT PYKH, C TOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB
U 2JIEKTPOHHBIX CPEJCTB; YMEHHE pacro3HaBaThb CUMMETPHUIO B IPOCTPAHCTBE; YMEHHE

JIP6
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pacrno3HaBaTh IIPaBUIbHBIE MHOI'OIPAHHUKY;

- yMeTb ONEpUPOBaTh IOHATUSAMH: JBUKEHHE B IPOCTPAHCTBE, IOAOOHBIE
¢burypel B TpPOCTPAHCTBE; HCIOIb30BATh OTHOLICHHE IUIOMIA/ICH IOBEPXHOCTEH U
00beMOB MTOAOOHBIX (PUTYp MPH PEIICHUH 3a7a4;

- YMETh BBIYHCIATh T€OMETPHUUCCKUE BEIMYMHBI (JUTMHA, Yrojl, TIIOMAab, 00beM,
IUIOIIA/b TOBEPXHOCTH), UCHIOJIb3Ys U3yUYEHHbIE (POPMYIIBI U METOBI;

- yMETb OINEpUPOBaTh IMOHATHUAMHU: IPSIMOYTOJIbHAs CUCTEMAa KOOpJUHAT,
KOOP/MHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAIAPHOE MPOU3BEIEHHUE, Yroi
MEX/y BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha YMCIIO; HAXOJIUTH C
MOMOILBI0 M3YYEHHBIX (POPMYJ KOOPAMHATBHI CEpEelMHBbl OTPEe3Ka, PACCTOSHUE MEXIY
JIBYMsI TOUKaMH;

- yMeTb BbIOMpATh MOIXOSAIIMI M3YYEHHBIM METOJ sl pelIeHUs 3a7aud,
pacrno3HaBaThb MaTeMaTH4ecKhe (akThl U MATEMATUYECKUE MOJENM B MPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPHl MATEMATUYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTHYECKOW HAYKH.

- YMETb CBOOOJHO ONEPUPOBATH MOHATHIMU: CTETIEHb

YMEThb ONEPUPOBATH MOHSTUSIMM: ONPECIICHUE, aKCHOMa, TEOPEMA, CIIEACTBHE,
CBOWCTBO, NPU3HAK, [OKa3aTeJIbCTBO, PABHOCWIbHbIE (DOPMYIUPOBKH; yMEHUE
(dbopMynpoBaTh 00paTHOE U MPOTUBOIIOIOKHOE YTBEP)KICHUE, IPUBOAUTH MIPUMEPHI U
KOHTPIIPUMEDBI, HCIOJB30BaTh METOJ MaTEeMAaTHYECKOM WHIYKIMH; IPOBOAMUTH
JIOKa3aTeNIbHbIE  PACCYXKJEHUS TMpPU pPELIeHUH 3a]ad, OLEHUBATh JIOTHMYECKYIO
IIPaBHWIBHOCTb PACCyKICHMIA;

- YMETh ONEPUPOBATh MOHATUSAMU: MHOXECTBO, IMOJAMHOXECTBO, ONEPALUU Hal
MHOKECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar i
OIHCAaHUs PEATIbHBIX MPOIIECCOB U SIBJICHUM MPH PEIICHUH 33]1a4, B TOM YHUCIIE U3 JPYTUX
y4eOHBIX TPEMETOB;

- YMEThb ONEepUPOBATh MOHATUAMHU: Tpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJjaBaTh M ONHUCHIBaTh TIpadbl pasIMYHBIMH  CIIOCOOAMU;
MCIOJIb30BaTh Tpadbl P PELICHUN 33]1aY;

- YMeTh CBOOOJIHO ONEPUPOBATH MOHATHUSMH: COUYETAHHE, IEPECTaHOBKA, YUCIIO
COYETaHMM, YHCIO TepecTaHoBOK; OuHOM HbloTOHA; yMeHHE  NPUMEHATH
KOMOMHATOpHbIE (DaKThl U PACCYXJIECHUS JUUIs pellIeHHs 3a/1a4;
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-YMETh OIEpUPOBAThH MOHATHAMU: HATYPAJIBbHOE YNCIIO, LIEI0€ YUCII0, OCTATOK 10
MOJIYJII0, PAlMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YMCIO, MHOXECTBA HAaTypalbHBbIX,
LENbIX, PALMOHAJIBHBIX, JIEHCTBUTEJIbHBIX YHCE]; YMEHHME HCIOJIb30BaTh IPU3HAKU
JEeTUMOCTH, HAUMEHbIIMHA OOIIMH AEIUTeNh U HauMEHbIIee o0llee KpaTHOE, allrOPUTM
EBkina npu perieHuy 3ajad; 3HAKOMCTBO C Pa3jIMYHbIMH MTO3ULIUOHHBIMU CHCTEMaMU
CUHUCIICHUS;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMH: CTEICHb C LEJBIM IOKa3aTelieM,
KOPEHb HaTypaJbHOH CTENEHH, CTENEHb C PAlMOHAJIbHBIM IIOKa3aTeleM, CTEIEeHb C
JEeWCTBUTENFHBIM (BEILIECTBEHHBIM) TOKa3aTeseM, JOrapiugmM 4Yuciia, CHHYC, KOCHHYC U
TAHT€HC NPOU3BOJIBHOTO YUCIIA;

- YMETh ONEpUPOBAThH MOHITUSIMU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUe,
ypaBHEHHME, HEPaBEHCTBO, CHUCTEMa YpAaBHEHUH M HEPABEHCTB, PaBHOCUIBHOCTb
YpaBHEHUH, HEPABEHCTB M CHCTEM, pallOHalbHbIE, UppallOHATbHbIE, TIOKa3aTENIbHBIE,
CTENEHHbIE, JIOrapu(pMHUUECKHe, TPUTOHOMETPUYECKHE YPABHEHHUS, HEPaBEHCTBA U
CUCTEMBbI; YMEHHE pEIIaTh YPABHEHMSI, HEPABEHCTBA U CUCTEMBI C TOMOULIBIO Pa3IMUHbIX
IIPUEMOB; pellaTh ypaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI C IApaMeTpoOM; NPUMEHSTh
YpaBHEHUsI, HEPAaBEHCTBA, X CUCTEMBI JIJIsl PELIEHUS] MaTEMaTUUECKUX 3a]a4d U 3a1a4 U3
pa3NuYHbIX 001acTe HAYKU U peallbHOW KHU3HH;

-yMeThb CBOOOJHO OINEpPUPOBATh MOHATUAMU: Trpaduk (yHKIUU, oOpaTHas
GbyHKIMSA, KOMMO3UIMS (QYHKUMH, JUHeWHas GYHKUMSA, KBaJpaTHuHas (QYHKIUS,
CTeTeHHas (QYHKIMS C LEIbIM IoKa3aTeaeM, TPUrOHOMeTprudeckue (QyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUECKUE (PYHKIMH, TOKa3aTeabHast U Jorapupmuueckas GyHKIUN; yMEHHUE
CTPOUTH rpa@uKu QYHKIHHI, BHIIOIHATH MpeoOpazoBaHus rpaduKoB (yHKIUII;

YMEHHUE HCIOJIb30BaTh rpaduku (QyHKOMH Ui W3ydeHHs] TPOLECCOB U
3aBUCHMOCTEH IpH PELIEHUH 3aJad U3 JPYruX Y4eOHbIX MPEIMETOB M U3 peaibHOU
’KM3HH; BBIpAXaTh (POPMYJIaMU 3aBUCUIMOCTH MEX]ly BETMUYNHAMU;

yMEHHE  CBOOOJHO  ONEpUpOBaTh  MHOHATUAMM:  UYETHOCTh  (DYHKIHUH,
NEPUOIMYHOCT (YHKIUH, OTPAHUYCHHOCTh (YHKIUH, MOHOTOHHOCTh (DYHKIIHH,
AKCTpeMyM (YHKIMHU, HauOoIblllee U HauMeHbIllee 3HaYeHUs] QYHKIIMU Ha MPOMEKYTKE;
yMEHHE MPOBOUTH HCCIeI0BaHNE PYHKIINY;

YMEHHE UCIOIb30BaTh CBOMCTBA U rpapUKu QYHKIMM ISl pelIeHUs] ypaBHEHUH,
HEpaBEHCTB W 33Ja4 C MapaMmeTpaMu; H300paxkaTb Ha KOOPAMHATHOM IJIOCKOCTH
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MHOXECTBA PELICHUN YPAaBHEHUN, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJAHO  ONEPUPOBATH  MOHATUSAMH:  IOCJIEIOBATEIILHOCTD,
apuMeTHyecKasi Mporpeccus, reoOMeTpuiecKas Iporpeccusi, OECKOHEYHO yObIBaromas
reoMeTpHuecKasl MPOrpeccHs; yMEHHE 3a1aBaTh IOCIEJOBATEIILHOCTH, B TOM YHCIE C
MIOMOIIIBIO PEKYPPEHTHBIX (POPMYIL;

- YMETb OIIEPUPOBATh MOHATUSAMHU: HENPEPbIBHOCTb (YHKLHH, ACHUMIITOTHI
rpaduka (yHKOIMM, TepBas W BTOpas NPOM3BOAHAS (YHKUIUH, TEOMETPUUYECKUI U
¢u3nyeckuil cMbICI IPOU3BOJIHON, NEpBOOOpa3Hasi, ONpPENEIECHHbIH UHTErpal; yMEeHUe
HAXOJUTh ACHMIITOTHI Trpaduka (YHKIUH; yMEHUE BBIYHCIATH MPOU3BOJHBIE CYMMBI,
IIPOU3BECHNUS, YACTHOTO U KOMIIO3ULIUH (DYHKIIMH, HAXOIUTh YpaBHEHHE KacaTeIbHON K
rpaduky QyHKIUH,

YMEHHUE MCIIOJIb30BaTh IPOU3BOJAHYK M HccieloBaHUA (QYyHKIMH, s
HAaXOXXJICHHUS HAWIY4IIero pEUIeHHs B NPUKIAAHBIX, B TOM YHCJIE COLHUAIBHO-
SKOHOMHMUYECKUX M (PU3MUYECKUX 3ajjayax, JJsl OMNpEAETeHUs CKOPOCTH U YCKOPEHUS;
HAXO/UTh TUIOMAAN U 00BEMBI (UTYp C TOMOIIBIO WHTETpaja; MPUBOIUTH HMPUMEPHI
MaTEeMaTHYeCKOr0 MOJICIIMPOBAHUS C TOMOIIBIO JU(PepeHIInaNbHbIX YPaBHEHUH;

- yYMeTb OIEPHPOBATH TMOHATHUAMHU: KOMIUIEKCHOE YHCIIO, CONPSDHKCHHBIC
KOMIUIEKCHBbIE YHUCIIa, MOJYJb M apryMEeHT KOMIUIEKCHOTO 4ucla, (opma 3amnucu
KOMIUIEKCHBIX 4YHceN (TeOMEeTpHYecKasi, TPUTOHOMETpHYecKas M anreOpanmyeckas);
YMETh MPOU3BOJIUTH apu(MeTHUECKue IeHCTBUS ¢ KOMIIJIEKCHBIMM YHCIaMU; IPUBOAUTH
MIPUMEPHI HCTIOTB30BAHUS KOMILIEKCHBIX YHCET,

- yMeTb CBOOOJHO OIEpUPOBaTh MOHATUSAMH: CpeIHee aphU(pMeTHYecKoe,
Me/lraHa, HauOoJblliee W HAaUMEHbIIEEe 3HAYCHHsS, pa3Max, JUCIEepPCHs, CTaHIapTHOE
OTKJIOHEHHE JJIi ONMCAHUS YUCIOBBIX JAaHHBIX; YMEHHUE HCCIIEA0BaTh CTATUCTHYECKUE
TaHHBIE, B TOM YHCIIE C TPUMEHEHHEM IrpapuuecKixX METOOB M AIIEKTPOHHBIX CPEJ/ICTB;
rpadMuecKd  UCCIENIOBaTh COBMECTHbIE HAOMIOJEHHS C TOMOILNBIO JHarpaMmm
paccenBaHMs U JIMHEWHOW PErpeccuy;

- YMETh HaxXOJUTh BEPOSTHOCTH COOBITHI C MCIIOJIb30BAaHHEM TIpapUuecKux
METO/IOB; TPHUMEHSTHh Ui pEImeHus 3amad  (GOpMYJbl CIIOKEHUS W YMHOXKEHUS
BEPOSTHOCTEH, (POpMyIly MOJHOW BeposiTHOCTH, hopMyny bepHymin, koMOMHATOpHBIE
(baxThl 1 HOPMYIIBI; OIIEHUBATH BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE OIIEPUPOBATH
MOHATUSIMH: CIy4alHas BEJIMYMHA, paclpe/ie]ieHHe BEpOSITHOCTEH, MaTeMaTH4ecKoe
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OXKHUJIaHUE, JUCIEePCUs U CTaHIAPTHOE OTKJIOHEHHME CIyYalHOW BENMYMHBI, (YHKIIUU
pacrpelieieHuss U IUIOTHOCTH PaBHOMEPHOIO, ITOKa3aTeIbHOIO W HOPMAJIbHOTO
pacnpe/iesieHuii; YMEHHUE HCIIONIb30BaTh CBOMCTBA H3YYEHHBIX pACIpENEICHUN Ui
peleHusl 3ajad; 3HAKOMCTBO C TIOHATUAMHU: 3aKOH OOJIBIIMX YHUCET, METOJbl
BBIOOPOYHBIX HCCIECIOBAHUN; YMEHHE TPUBOAUTH NPUMEPHI TPOSABICHHUS 3aKOHA
OOJIBLIIMX YHCEJ B IPUPOAHBIX U OOLIECTBEHHBIX SBICHUSX;

- YMETb CBOOOJHO ONEpPUPOBATH MOHATHAMHU: TOYKA, MOpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUH Yyroj, IBYTPaHHBIM YroJ, TpeXTpaHHBIM yrou,
[IEepECEeKaloIIMecs], NapayleIbHble M CKPELUBAIOIIMECS MpPsSMbIE, MapaJlIeIbHOCTh U
HEePIEHAUKYIIPHOCTh MPSMBIX U IUIOCKOCTEH, YroJl MEXIy MPSIMBIMH, Yol MEXIY
IpsIMOM M IUIOCKOCTBIO, YIrOJd MEXIy IUIOCKOCTSIMH; YMEHHME MCIOIb30BaTh IIpU
peleHnH 3a7ay HM3y4deHHble (aKkThl M TEOpPEeMbl IJAHUMETPUH; YMEHHME OLIEHUBATb
pasMepel OOBEKTOB B OKPY)KAlOUIeM MHUpPE; YMEHHE OINEepUpOBaTh IOHATHIMU:
MHOI'OIpaHHHUK, CEYEHHE MHOIOIpDAaHHHMKA, IPaBWIbHBIH MHOIOIpaHHMK, IpHU3Ma,
nupamua, GUrypa u NOBEpXHOCTh BpaIlleHUs, IWIHHIP, KOHYC, map, chepa, pa3BepTka
MIOBEPXHOCTH, CEUYEHUs KOHyCa W LMJIMHJIpPA, MapajuleJbHbIe OCH WIM OCHOBAHMIO,
CEYEeHHUe IIapa, IIOCKOCTh, Kacaromascs cdepsl, HMWINHAPA, KOHYCa; YMEHHE CTPOHUTh
CeYeHHe MHOTOIpaHHMKA, M300pa)xkaTb MHOTOTPaHHUKH, (QUIYpbl M TOBEPXHOCTH
BpallleHUs, UX CEUEHUs, B TOM YHUCJIE C IMOMOUIBIO 3JIEKTPOHHBIX CPEACTB; yYMEHHE
INPUMEHSATh CBOMCTBA TI'E€OMETPUYECKUX (UTYp, CAMOCTOSTENbHO (OPMYIHPOBATh
olnpesieNieHUs] U3y4daeMbIX (UIyp, BBIIBUraThb TUIOTE3Bl O CBOICTBaX M IpHU3HaKax
reoMeTpHuecKuX (uryp, oOOCHOBBIBATH WIJIM ONpPOBEPraTb MX; yYMEHHE IPOBOAUTH
KJIacCUpUKALKI0 (QUIYp 10 pPA3NIUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMbIE
JIOTIOJIHUTENBHBIE TIOCTPOEHUS;

- YMeTh CBOOOJHO ONEPUPOBATH MOHATHAMU: TUIOIMIAAL GUTYPBI, 00BEM (UTYPHI,
BEJIMYMHA yIja, PACCTOSHHUE OT TOYKU JO IJIOCKOCTH, PACCTOSHUE MEXAY HpPSIMBIMU,
paccTosiHue MeXay IJI0CKOCTSAMH, IJIOU[aab Cephl, MIOMaas MOBEPXHOCTH MUPAMUIbI,
NpU3MBI, KOHYyCa, LWIMHApA, 00beM Kyba, MpsSIMOYroJbHOIO Mapauleenumesaa,
MUPaMHJIbl, TPU3MBI, IMIIMHPA, KOHYCA, 11apa; YMEHHE HaXOJUTh OTHOIIEHHE 00bEMOB
noJI00HBIX QUryp;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHUAMHU: JBWKEHHE, HapaiedbHbIN
NEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IIPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
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no1o0usi, NoJo0HbIe (DUTYpPBI; YMEHUE paclio3HaBaTh paBHBIE W MOJOOHBIE (UTYPHI, B
TOM 4YuCI€ B MPUPOJAE, HCKYCCTBE, AaAPXUTEKTYpe; YMEHHE HCIOJb30BaTh
reOMETPHYECKUE OTHOLICHUS, HAXOJIUTh T€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
IUI0IIab, 00BEM) P PEIIEHUM 3a/ad U3 APYruX y4eOHBIX NMPEIMETOB U U3 peasbHOM
KHU3HH;

- yMeThb CBOOOJHO OINEPUPOBATh MOHATHSAMU: INPSAMOYIOJIbHAs CHCTEMa
KOOP/MHAT, BEKTOP, KOOPJMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BEJCHUE BEKTOpa Ha 4YHUCIO, pa3jokKEeHHWe BEKTOopa Mo 0Oa3ucy, CKaJIpHOE
NPOU3BEACHNE, BEKTOPHOE NPOM3BEACHUE, YIOJI MEXAYy BEKTOpaMH, YMEHHE
UCMOJb30BAaTh BEKTOPHBIM M KOOPJMHATHBIA METOJ| Ul DPELICHUs TeOMETPUYECKHX
3aja4d M 3a/a4 APYruX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHIMU: MaTpHuIa 2x2 U
3x3, onpenenuTenb MaTPUILIbl, FEOMETPUUECKUI CMBICIT OIIPEEeTUTENS;

- YMETh MOJETHPOBATH PEaJbHBIC CUTYAI[MH HA S3BIKE MAaTEMATHKH; COCTABIISThH
BBIPQ)XEHUS, yPABHEHUS, HEPABEHCTBA U X CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIE0BATh
MOCTPOCHHBIE MOJETH C HCIOJIB30BAaHUEM ammapara aireOpbl, WHTEPIPETHPOBATH
IOJyYeHHbIM  pe3yibTaT; CTPOUTh  MAaTeMaTHYECKME MOJAEIM C  I[OMOIIbBIO
TE€OMETPUUECKUX TOHATUH M BEIUYMH, pEIIaTh CBS3aHHBIE C HUMH TPAKTHYECKHE
3aJjaud; COCTABJIATH BEPOSTHOCTHYIO MOJEIb U HMHTEPIPETUPOBATh TMOTY4YEHHBIN
pe3yJbTaT; pemaTh MPUKIAIHbIE 331a4l CPECTBAMUA MaTEeMAaTHYECKOTO aHaIn3a, B TOM
qHcIIe COLUATbHO-3KOHOMUYECKOTO U (PU3UYECKOTO XapaKTepa;

- YMEHHE BBIOMpATh MOIXOSIINN METON Ui PEIIeHHs 3a/Jadyd; IMOHHMMaHHUe
3HaYMMOCTH MAaTE€MaTHKH B M3YYEHUHU IPHUPOJHBIX U OOLIECTBEHHBIX MPOIECCOB U
SBJICHWI; YMEHHUE paCIO3HaBaTh IPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHHE MNPUBOAUTH NPUMEPhl MATEMaTHYECKMX OTKPBITHH POCCHHCKOM M MHUPOBOMH
MaTeMaTU4eCKON HayKn

M2- ymeTp omnepupoBaTh TMOHATUSAMHU: palMOHANbHAs (YyHKUHMSA, TOKa3aTelbHas
¢byHKkuus, creneHHas QYHKUuUs, Jorapudmudeckas (QyHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMM, OoOpaTHble (YHKUIWU; yMEHHE CTPOUTh TpadUKU H3YYEHHBIX (QYHKIHH,
MCMOJIb30BaTh TPa(UKH MPHU U3YUEHUH MTPOLIECCOB M 3aBUCUMOCTEH, IPU pPELIeHNH 3a1a4
U3 JApYrux yuyeOHBIX MPEeIMETOB U 3a7lady M3 peaJlbHOM KU3HU; BhIpaxarb (opMyliaMu
3aBHCHUMOCTH MEKJy BEITUYMHAMH;

OK 01,0K 02, OK
04

JIP 6

VYeTHBI onpoc,
TectupoBanue,
MareMaTU4eCcKui
JIMKTaHT
NuauBunyanbHas
CaMOCTOSTEIbHAS
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- YMETb ONEPUPOBATH MOHATUSAMH: TOXKIIECTBO, TOXJIECTBEHHOE ITPeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YPaBHEHMH M HEPaBEHCTB, DPaBHOCHIBHOCTH
YpaBHEHHI, HEPABEHCTB M CHUCTEM, PAallMOHAJbHbBIC, HPPAIlOHAIBHBIC, TIOKAa3aTEIbHbIC,
CTENEHHBIC, JIOTapu(pMHUUYECKUE, TPUTOHOMETPUYECKHE YpaBHEHHs, HEPaBCHCTBA U
CHCTEMBI; YMETh pellaTh YPaBHEHUS, HEPABEHCTBA M CUCTEMBI C TIOMOIIBIO Pa3ITMYHBIX
IPUEMOB; peIlaTh ypaBHEHUS, HEPAaBCHCTBA M CHCTEMBI C MapaMeTPOM; MPHMEHSTh
YpaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI JUIs PEIICHHUS MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3
pa3IUYHBIX 00JIacTel HAYKN M PeabHON )KU3HHU;

- yMeTh CBOOOJHO ONEPHPOBATH TOHSATHSAMHU: JIBWKCHHE, MapaJUIeIbHbIA
NEPeHOC, CUMMETPHUS Ha IUIOCKOCTH M B MHPOCTPAHCTBE, TOBOPOT, NpeoOpa3oBaHUE
no100us, mo100HbIe (PUTYPBI; YMETh pacliO3HABATh PaBHBIC U MOJ00HBIE (PUTYPHI, B TOM
YuciIe B TPHPOJE, HUCKYCCTBE, APXUTEKTYpE; YMETh MHCIOJIb30BaTh I€OMETPHYECKUE
OTHOIICHHS, HAXOUTh TEOMETPUIECKHE BEIMYMHBI (JUIMHA, YTOJI, TUIOMA/1b, 00BEM) TIPU
pELICHUY 3a1a4 U3 JPYIUX YU4eOHBIX MPEMETOB U U3 PEATbHON JKU3HH

paborta
[IpencraBnenue
pe3yabTaToOB
MIPAKTUYECKHUX
pabor

3ammuTa TBOPYECKUX
pabor

3amura
WHIMBUTyaJIbHBIX
MIPOCKTOB
Kontponbnas
pabora
Bremonuenue
JK3aMEHALIMOHHBIX
3aJaHui

M3 - yMmeTh omepupoBaTh TOHSATHSIMH: pallMOHAIBHBIC, HPPALMOHAIBHEIC,
MOKa3aTeJIbHbIE, CTENEHHBIE, JOrapu(PMHUECKUE, TPUTOHOMETPHUECKUE YPABHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

- YMCTH OICPUPOBATH MOHATHUAMH: MHOI'OIpaHHHUK, CCHYCHHUEC MHOI'OIpaHHHUKA,
KyO, mMapamienenunen, npusMa, NUpaMuna, ¢Gurypa u TOBEPXHOCTh BpAIICHHUS,
WIAHIP, KOHYC, map, chepa, ceueHus (GUTYpHI BpaANICHUS, IUIOCKOCTh, KAaCAIOIIAsCs
chepbl, HUIUHApPA, KOHYycCa, IUIOMIA/b TMOBEPXHOCTH MHPAMUMABI, MPU3MBI, KOHYCAa,
UUAJUHApPA, IUIOMAab cdepsl, 00beM Kyba, NPSIMOYTOJIBHOTO MapajuieNenuIena,
MUPAMHJIBI, TPU3MBI, IUJIMHAPA, KOHYyCa, 1Iapa; yMEHHe N300pakaTb MHOTOTPAHHHUKHU U
IMOBEPXHOCTHU BpaAIICHUA, UX CCUYCHHA OT PYKH, C IOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB
U DIIEKTPOHHBIX CPEJICTB; YMETh PAClO3HABaTh CHUMMETPHIO B TPOCTPAHCTBE; yMETh
pacrio3HaBaThb IMPAaBUJIbHBIC MHOT'OI'PAaHHUKH

- yMeTb OINEpUPOBaTh TOHATHUAMU: TPSIMOYrOJibHAs CHCTeMa KOOpIHMHAT,
KOOpJMHATHl TOYKH, BEKTOP, KOOPAWHATHI BEKTOpa, CKAIIPHOE IMPOU3BEACHHE, YroJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa HA YUCIIO; HAXOJIUTH C
MTOMOIIIBI0 M3YYECHHBIX (POPMYJI KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSTHUE MEXITY
JIBYMsSI TOUKAMH

OK 01,0K 02, OK
04

JIP 6

YcTHbIi onpoc,
TectupoBanue,
MaremaTudeckui
JHUKTAHT
NunuBunyanbHas
CaMOCTOATEIbLHAS
pabota
[IpencraBnenue
pEe3ynbTaTOB
MPAKTUYECKUX
pabot

3anmTa TBOPYECKHUX
pabot

3amura
WMHJIUBUTYAJIbHBIX
MIPOEKTOB
KoHTponbHas
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paborta

Beinonnenune
9K3aMEHALMOHHBIX
3aJaHUuN
M4 - ymeTh onepupoBaTh MOHATUSMU: CIyYallHBIA OMBIT U CIy4aifHOEe cOObITHE, OK 01,0K 02, OK JIP 6 YeTHBI o1poc,
BEPOSATHOCTb CIYy4aHOTO COOBITUS; YMETh BBIYUCIISITH BEPOSTHOCTD € UCIIOJIb30BAHUEM 04 TectupoBanue,
rpadMUecKuX METOJI0B; MPUMEHATH (POPMYJIIBI CIIOKEHUS M YMHOKEHUS BEPOSITHOCTEH, MaremaTuueckui
KOMOMHATOpHbIE (PaKThl U (OPMYJIbI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTU JTUKTaHT
pealIbHbIX COOBITHII; 3HAKOMCTBO CO CIIy4alHbIMU BEJIMYMHAMU; YMEHUE NPUBOJUTD WnpuBuyanbHas
IIPUMEPHI POSBICHUS 3aKOHA OOJIBIINX YMCET B IPUPOJHBIX U OOIECTBEHHBIX CaMOCTOsITeNIbHAs
SIBJICHUSIX; pabora
- YMETh CBOOOJIHO OIIEPUPOBATh MOHATUSAMU: CTEIIEHb C LEJIBIM [TOKa3aTeleM, [IpencraBnenue
KOpEHb HAaTypalbHON CTENEHU, CTENEHb C PALIMOHAIbHBIM I10KA3aTeNIEM, CTEIIEHb C pe3yJIbTaToB
JeWCTBUTENBHBIM (BELIECTBEHHBIM) IT0OKa3aTeNleM, JOrapu(M yucia, CHHYC, KOCUHYC U PaKTUYECKUX
TaHT'€HC [TPOU3BOJIBLHOIO YUCIIA; pabot
- YMETh CBOOOJIHO OIIEPUPOBATh MOHATUAMU: TpapuK QYHKIUHU, 0OOpaTHAs 3amura TBOPUECKUX
GbyHKIMS, KOMITO3UIMSA (YHKINN, THHEHHAs GyHKINS, KBaApaTHIHast () yHKIIHS, pabor
cTeneHHast QyHKIMS ¢ 1eJIbIM TIoKa3aTeieM, TPUTOHOMETpUYecKre GyHKIUU, 0OpaTHbIE 3amura
TPUTOHOMETpHUYECKHE (QYHKLMH, IOKa3aTeNbHas U JiorapupmMuieckas QyHKINH; YMETb WH/INBUIYaTbHBIX
CTPOUTH TpaduKH PyHKIMIHA, BBITOIHATH IpeoOpa3oBaHus rpapuKoB (HyHKIMIA; IIPOEKTOB
- YMETb UCIIONIB30BaTh rpaUKu QYHKIUH sl U3y4EHUS POIIECCOB U KonTponbsHas
3aBUCUMOCTEH MU PeLIeHUHU 3a7a4 U3 IpYTUX YUeOHBIX IPEIMETOB U U3 PEATbHOM pabota
KHU3HU; BbIpaxaTb (popMyIamMH 3aBUCUMOCTH MEX/ly BEIMUYMHAMY; Boinonnenue
- cBOOOJIHO OTIEPHPOBATH NOHATUSAMM: YETHOCTh (DYHKLIUH, TEPUOAUYHOCTD 9K3aMEHaIlMOHHbBIX
(GYHKIIMHM, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb (DYHKIIMH, IKCTPEMYM (PYHKIIHH, 3a1aHUI
HauOoJbIIIee M HAMMEHbIIIee 3HaUeHUs (PYHKIIMU HAa IPOMEXKYTKE; YMETh MPOBOAUTH
uccaenoBanue QyHKIINH,
- YMETh UCII0JIb30BaTh CBOMCTBA U rpaduku (YyHKIMIA AJIs peIIeHus] ypaBHEHU,
HEPaBEHCTB U 33]1a4 C IapaMeTpamMu; n300pakaTh Ha KOOPAUHATHOM MIOCKOCTH
MHO’KECTBA PELIEHUI YPABHEHHH, HEPABEHCTB U UX CUCTEM
MS5- ymeTh oneprupoBaTh MOHATHAMU: cpefHee aprudpmeTrnieckoe, meauana, Hanbomnpiiee | OK 01,0K 02, OK JIP 6

W HAMMCHBIICC 3HAYCHUA, padMax, AUCIICPCUA, CTAHAAPTHOC OTKJIIOHCHUC YHUCIIOBOI'O
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Habopa; yMeHHE H3BJIEKaTh, MHTEPIPETHPOBATH HH(POPMALUIO, NPEACTABICHHYIO B
Tabiuiax, Ha Juarpammax, rpadukax, OTpaXkarollylo CBOWCTBA PeabHBIX MPOIIECCOB U
SBJICHUIA; MPEICTABIATh HHPOPMALIUIO C MMOMOIIBIO TA0JIUI] U AMAarpaMM; HCCIeI0BaTh
CTaTUCTUYECKUE JaHHbIEe, B TOM YHUCJIE€ C MPUMEHEHHEM TIpadUUECKUX METOJO0B U
AJIEKTPOHHBIX CPE/ICTB;

- YMETh ONEPUPOBATH MOHATUIAMU: TOYKA, MpPsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
JBYTpaHHbIN yrod, CKpEILMBAIOIINECS IIpsIMBIE, [1apaJuIeIbHOCTh u
NEPHIEHIUKYISIPHOCTh TNPSAMBIX U IJIOCKOCTEHM, Yrojl MEXIAy HIpPSIMBIMH, YroJl MEXIY
NpsIMOM M IUIOCKOCTBbIO, YTOJI MEXAY IUIOCKOCTSIMH, pPacCcTOSHUE OT TOYKHU JI0
IIJIOCKOCTH, PACCTOSTHUE MEXKAY IPSIMBIMH, PACCTOSTHUE MEXIY IIIOCKOCTSIMU;

- YMeTb MCIIOJIb30BaTh NpPU pelleHUH 33Jad U3ydeHHble (akTbl U TEOPEMBI
IJIAaHMMETPUH; YMEHHE OLIeHUBAThb pa3Mepbl 00bEKTOB OKPYKAIOLIEero Mupa

YeTHBI o1poc,
TectupoBanue,
MareMaTH4eCKHUi
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPaAKTUYECKHUX
pabor

3anura TBOPYECKUX
pabor

3ammura
WHIUBUTYAJIbHBIX
MPOEKTOB
Kontponbnas
pabota
Bremonuenue
9K3aMCHALIMOHHBIX
3aJaHuN

M6 YMETH ONICPUPOBATH MMOHATUAMU: MIPAMOYTOJIbHAsA CUCTEMA KOOPANHAT, KOOPAUHATHI

OK 01,0K 02, OK

JIP 6

TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA, CKAISPHOE IPOU3BENCHHUE, YIOJd MEXIY 04 YeTHBI onpoc,
BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOpA HA YUCJIO; HAXOAUTH C IIOMOIIBIO TectupoBanue,
U3YYEHHBIX (OpPMYJI KOOPAMHATHI CEpPEAMHBI OTPE3Ka, PAcCTOSHUE MEXIY JBYMs Maremarnueckuit
TOYKaMH; JUKTaHT

-yMeTh BbIOMpaTh NOAXOIANIMM HM3yYEeHHBIH METOJA JUIsl pelleHus 3aaayd, NunuBunyansHas
pacrio3HaBaTh MaTeMaTH4eckue (akThl U MaTEeMaTUYECKHE MOJENU B NPUPOAHBIX H CaMOCTOATEIbHAS
OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPhl MaTeMaTHUYECKUX pabora
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU. IIpencrasinenue

- YMETh ONEPUPOBATh IMOHATUSMU: CIy4YalHBIM ONBIT W CllydailHOE COOBITHE, pe3yJIbTaToB
BEPOSITHOCTh CIIY4alfHOIO COOBITHSI; YMETh BBIYHUCISTH BEPOSITHOCTh C MCHOJIb30BAHUEM IIPAKTUYECKUX
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rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYJIBI CIOKEHUS M YMHOXEHHUSI BEPOSTHOCTEH,
KOMOMHaTOpHble (akThl U (POpMysbl IPHU PEIICHWH 3a]lady; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYailHBIMH BEIMYMHAMH;, YMEHHUE IMPHBOJHUTH
MpUMEphl TMPOSBICHUS] 3aKOHA OOJBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSAX

pabor

3amuTa TBOPYECKUX
pabor

3amura
WHUBUTYAJIbHBIX
IIPOEKTOB
Kontposnbnas
paborta
Brinosinenue
3K3aMEHALIMOHHBIX
3aJaHui

M7- ymeTh onepupoBaTh NOHATUAMU: (PYHKIMS, HETIpepbIBHAS (DYHKIMS, TPOU3BOIHAS,
IepBooOpa3Has, ONpEAEICHHBIH  MHTErpajg; yMeTb  HAaxXOOuThb  IPOU3BOJHBIE
JIEMEHTApHbIX (YHKIUI, MCIONB3Yysl CIpPAaBOYHbIE MaTepUalbl, HCCIENOBaTh B
OPOCTEHIIMX CilydasX (YHKIOMM HAa MOHOTOHHOCTb, HAaxXOIHWTh HAWMOOJBIINE U
HauMEHbUINE 3HaYeHUs (QYHKIUI; CTPOUTh Ipa)MKu MHOTOWIEHOB C UCIOJIb30BaHUEM
anmapara MaTeMaTHUYeCKOI0 aHaJIW3a; IPUMEHATh IPOU3BOJHYIO IIPU PELLIEHUU 3aja4 Ha
IBW)KEHUE, pelaTh IPaKTUKO-OPUEHTUPOBAHHbIE 3a7auyd Ha HauOoJbpIIMe U
HauMEHbIINE 3HAYEHUS], Ha HAX0X/IEHNE IIyTH, CKOPOCTH U YCKOPEHMUS;

- yMEeTb ONEpUPOBaTh MOHATUSAMHU: JBUKEHHE B IPOCTPAHCTBE, IOJOOHBIE
¢burypsl B NpOCTPAHCTBE; HCIIOJIB30BaTh OTHOUIEHHE IUJIOLIAAECH IOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (GUTYp MPH PELICHUH 3a/1a4;

- YMETh BBIYMCIIATH NT€OMETPUUYECKUE BEIUUMHBI (IJIMHA, YroJ, IUIOIIab, 00bEM,
IO TOBEPXHOCTH), UCHIOJIb3Ys U3yUeHHBbIE (POPMYIIBI U METOBI

OK 01,0K 02, OK
04

JIP 6

VYeTHBI o1poc,
TectupoBanue,
MareMaTu4eCcKui
JUKTaHT
NuauBunyanbHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX
pabort

3amura TBOPYECKUX
pabort

3ammura
WHIMBUIYaTHHBIX
MIPOEKTOB
KontponbHas
pabota
Bremonunenue
9K3aMCHALMOHHBIX
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3aJITaHUN

IIpenmerHble:

II1 BnajmeHue MeTOAAaMHU JI0KA3aTEIbCTB, AJITOPUTMAMH pELICHUS 3a/ady; yYMEHHE
(GbopMyIIMpOBaTh ONPEIEICHUS, AKCUOMBI W TEOPEMBI, MPUMEHSITh WX, MPOBOJIUTH
JI0KA3aTeJIbHBIE PACCYKICHHUS B XOJ€ PELICHUS 3a/1a4

OK 01,0K 02, OK
04

JIP 6

12 ymenue omepupoBaTh MOHSATHSIMHU: CTEHEHb YHUCIA, JIOTapu(M YUCIa; yMEHUE
BBIMOJIHSTh BBIYUCICHUE 3HAYCHHH M MPeoOpa3oBaHMs BBIPAKEHHHA CO CTENCHIMH U
norapudmamu, Mpeodpa3oBaHus JPOOHO-PANMOHAIBHBIX BEIPAXKCHUI;

OK 01,0K 02, OK
04

JIP 6

II3 ymenue onepupoBaTb  MOHATUSAMHU:  PALUOHAIBHBIE,  HUPPALHOHAJIBHEIC,
MOKa3aTeIbHbIe, CTENEHHbIE, JOrapu(pMHUECKUE, TPUTOHOMETPHUECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,

OK 01,0K 02, OK
04

JIP 6

I14 ymenwue onepupoBaTh NOHATHAMU: (YHKIHS, HETIPEphIBHAS (DYHKIINS, TIPOU3BOTHAS,
nepBooOpas3Has, ONpECNICHHBbI  HMHTErpajl; yMEHHE HaxXOJUTh  IPOU3BOJHBIC
AJIEMEHTapHbIX (YHKLIMH, HCIOJB3YS CIPAaBOYHbIE MAaTEpUajbl; HCCIEIOBAaTh B
OpOCTEHIIMX cilyyasX (YHKIMM HAa MOHOTOHHOCTb, HAXOJIUTh HaWOOJIbIINE WU
HAaMMEHBIINE 3HAYCHHUS (YHKIUI; CTPOUTH Tpa)MKd MHOTOUWIEHOB C HMCIIOJIb30BaHHEM
amnmnapara MaTeMaTUYECKOIrO aHallu3a; IPUMEHATDH IPOU3BOAHYIO IIPU PELICHUH 3a1a4 Ha
JIBUKEHME;, pellaTh IPaKTUKO-OPUEHTHPOBAHHBbIE 33Jauyd Ha HauOoiblue W
HaVMEHBIINE 3HAYCHMS], HA HAXO0XKJICHUE IIYTH, CKOPOCTU U YCKOPEHUS;

OK 01,0K 02, OK
04

JIP 6

IIS ymeHue omnepupoBaTh MOHATUSAMHU: palUMOHANbHAS (QYHKIMS, IOKa3aTelbHas
¢byHKuus, cTeneHHass (yHKUus, Jorapudmuyeckas (QyHKIUS, TPUTOHOMETPHUUECKUE
¢byHKIMK, OoOpaTHble (YHKIUU; yYMEHHE CTPOUTh TpadUKU H3YYEHHBIX (QYHKIIMH,
MCMOJIb30BaTh Tpa(UKH MPU U3YUYEHUH MTPOLIECCOB U 3aBUCUMOCTEH, PU PELIeHNH 3a1a4
U3 JApYrux yuyeOHBIX MPEIMETOB U 3a7ad M3 peaJlbHOM KU3HU; BhIpaxkaTb (opMyliaMu
3aBUCHUMOCTH MEKIYy BEJIUYHHAMU;

OK 01,0K 02, OK
04

JIP 6

I16 ymeHue pemaTh TEKCTOBbBIE 3aJ]a4l Pa3HBIX TUIOB (B TOM YHCIIE€ HA MPOIEHTHI, 10JIU
U 4YacTH, Ha JBW)XEHUE, paboTy, CTOMMOCTh TOBApPOB M YCIIYI, HAJOTH, 3aJa4d M3
o0yacTu ympaBieHHUS JIMYHBIMU U CEMEHHBIMU (DMHAHCAMU); COCTAaBIISITh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4U, UCCIEA0BATh I10Jy4YEHHOE
pellieHre U OLEHUBATh NPaBIoNoJ00HOCTh PE3yIbTaTOB;

OK 01,0K 02, OK
04

JIP 6

117 YMCHHC ONCPpUPOBATH TOHATHUAMHU. CPCAHEC apI/I(I)MCTI/I‘-IeCKOC, MEaHaHa,

OK 01,0K 02, OK

JIP 6

YeTHBI onpoc,
TectupoBanue,
MareMaTH4eCKHU
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEIbHAS
pabora
IIpencraBnenne
pe3yIbTaToOB
MPaAKTUYECKUX
pabor

3anura TBOPYECKUX
pabor

3ammra
WHIUBUTYAJIbHBIX
MIPOEKTOB
Kontponbnas
pabota
Bremonuenue
9K3aMCHAIIMOHHBIX
3aJaHuN
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HauOOoJbIIee ¥ HAMMCHBIIIEE 3HAYCHUS, pa3Max, MUCIEPCHUs, CTAaHIAPTHOE OTKIOHCHHE
YUCIOBOrO  Habopa; yMEHHE  U3BJIEKaTb, HWHTEPIPETHPOBATh  HHGMOPMALHNIO,
MPEJICTABICHHYI0 B TaONWIaX, Ha JMarpaMMax, rpadukax, OTPa)Karollyl0 CBOWCTBA
peaNIbHBIX MPOIIECCOB M SABIICHUHN; MPEACTABIATh UHPOPMAIMIO C TIOMOIIBIO TAaOJIUIl U
JMarpaMM; HCCIEI0OBaTh CTAaTUCTUYECKHE JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM
rpadUyeCcKuX METO/IOB U DJIEKTPOHHBIX CPEJICTB;

04

II8 ymenue omnepupoBaTh MOHSATHAMHU: CIYYalHBIM ONBIT W CIy4allHOE COOBITHE,
BEPOSATHOCTb  CIy4alHOTO  COOBITHS;  YMEHHME  BBIYMCIATH  BEPOSATHOCTh €
UCTOJNB30BAaHUEM TpaUUYEeCKUX METOJOB; MPHUMEHATh (OPMYIBI CIIOKEHHUS U
YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHbIE (akThl U (HOPMYJIbI NIPH PEIICHUU 3ajad;
OLICHUBATh BEPOSATHOCTH pEalbHBIX COOBITHH; 3HAKOMCTBO CO  CIIy4ailHBIMHU
BEIMYMHAMHU; YMEHUE NPUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA OOJNBLIMX YHCET B
IIPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

OK 01,0K 02, OK
04

JIP 6

I19 ymeHue omnepupoBaTh NOHATUSMHU: TOYKA, HpPsSIMasi, IJIOCKOCTb, MPOCTPAHCTBO,
JBYTPaHHBIN yroil, CKpeLIUBaIOIINEC IPsIMBIE, [apajuIeIbHOCTh u
NEPIEHIUKYISIPHOCTD TPSAMBIX U IIOCKOCTEM, Yrojl MEXKIy HIPSIMBIMHM, YrOJl MEXKIY
IPSAMOM M IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTAMM, pAacCTOSTHUE OT TOYKH J0
IIJIOCKOCTH, PACCTOSTHUE MEXKAY IPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHHE
WCIIOJIb30BaTh MpPH PEUIEHUH 3a/ad HM3yuyeHHble (AaKThl U TEOpPEMBbl IJIAHUMETPUU;
YMEHHE OIIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

OK 01,0K 02, OK
04

JIP 6

I110 ymenue onepupoBaTh NOHATUSMH: MHOTOTPAaHHUK, CEYEHHE MHOT'OIpaHHMKa, KyO,
napajulefienunesa, npusma, nupamuaa, Gurypa U MOBEPXHOCTb BpAIICHUS, LUIMHID,
KOHYC, Imap, cdepa, cedeHus (GUrypbl BpalleHHs, IUIOCKOCTb, Kacaromascs cQepsl,
LUJIUHAPA, KOHYCA, IUIOMAJb IMOBEPXHOCTH INHUPAMUJbI, IPU3MBI, KOHYCA, LWJIMHJIPA,
wiomaab cdeprel, 00beM Kyba, NPSIMOYrOJIBHOIO Napajiesienunena, MTHpaMHIbL,
NpU3MBl, LMJIMHApPA, KOHYyca, IIapa; YyMeHUWe H300pakaTh MHOTOTPaHHUKU U
IIOBEPXHOCTU BpALICHUS, UX CEYEHUS OT PYKH, C IIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB
U JJIEKTPOHHBIX CPEACTB; YMEHHE PAacClO3HAaBaTh CUMMETPHUIO B MPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh MPABUIbHBIE MHOTOIPAHHUKU;

OK 01,0K 02, OK
04

JIP 6

I111 ymenue onepupoBaTh NOHATUAMU: ABM)KEHUE B MPOCTPAHCTBE, M0/I00HbBIE (DUTYPBI
B IIPOCTPAHCTBE; HCIOJIBb30BaTh OTHOLIEHHME IUIONIAJ el MoBepXHOCTel M 00BEMOB

OK 01,0K 02, OK
04

JIP 6
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1oJTIOOHBIX (PUTYp IIPH pEeLICHUHN 3a7ad;

I112 ymeHue BBIUMCIATH T€OMETPUYECKUE BEIWYUHBI (IUIMHA, yroi, Iwiomanas, oosem, | OK 01,0K 02, OK JIP 6

TUTIOIIAb TIOBEPXHOCTH), UCIIOJIB3Ys N3YUYEeHHBIC ()OPMYIIBI U METOIBI; 04

113 yMenue omnepupoBaTh NOHATUSIMHU: MPAMOYroJibHasi cucrema koopauHat, | OK 01,0K 02, OK JIP 6

KOOpJAMHATBhl TOYKH, BEKTOP, KOOPAMHATBl BEKTOpa, CKAJIIPHOE IPOU3BEACHUE, Yroil 04

MEXIy BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha YMCIO; HAXOJIUTH C

MOMOIIIBI0 M3YYEHHBIX (POPMYNT KOOPAMHATBHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXKIY

JIByMsI TOUKaMH;

I114 ymenue BbIOMpaTh NOAXOIAIIMM HM3yYeHHBIM MeTon Juid pewmeHus 3aznadu, | OK 01,0K 02, OK JIP 6

pacmo3HaBaTh MaTeMaTH4eckue (PakThl MU MaTEeMAaTUYECKHUE MOJICNM B MPUPOIHBIX H 04

OOIIIECTBEHHBIX SBJICHHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPBI MATEMATUIECKUX

OTKPBITUNA POCCUIICKON M MUPOBON MAaT€MaTUYECKOW HAYKH.

II15 ymeHue onepupoBaTh MOHATUSMH: ONpEIEIEHUE, akcuoMma, TeopeMa, cieacrsue, | OK 01,0K 02, OK JIP 6

CBOWCTBO, NpPHU3HAK, JOKAa3aTelIbCTBO, PpABHOCWIBbHBIE (DOPMYIUPOBKH; yMEHHUE 04

dbopMynupoBaTh 00paTHOE U MPOTHBOIIOIOKHOE YTBEPKIEHUE, TPUBOAUTH TPUMEPHI U

KOHTPIIPUMEPHI, HCIOJB30BaTh METOJ MaTeMaTUYeCKOM WHAYKIMH;, MPOBOAUTH

JOKa3aTENIbHBIE  PACCY)KIEHUS IIpH pPEIIEHUM 3a4ad, OLECHUBATh JIOTMYECKYIO

IIPaBUJILHOCTh PACCYXKACHUN

I116) ymeHnue omepupoBaTh HMOHSATHSAMM: MHOXECTBO, MOJAMHOXecTBO, oneparuu | OK 01,0K 02, OK JIP 6 YceTHBI o1poc,

HaJ MHOXXECTBAMHU; YMEHHE HCII0JIb30BaTh TEOPETHMKO-MHOKECTBEHHBIN ammapar Jyis 04 TectupoBanue,

ONHMCAaHUsl PEAIbHBIX MPOLIECCOB M SBICHUM M NPU PELIECHUM 3a7ad, B TOM YHUCIE W3 MaremaTuueckuii

JPYTUX Y4eOHBIX MTPEIMETOB; JTUKTaHT
NunuBunyanbHas
CaMOCTOSITeNIbHAs
pabota

I117 ymenue omepupoBaTh HMOHATHAMM: Tpad, CBA3HBIA Trpad, aepeBo, uuki, rpap Ha | OK 01,0K 02, OK JIP 6

IIOCKOCTH, YMCHHC 3aJlaBaTb W OIHWCBIBATH r*pa(i)m Pa3InIHBIMHU CHOCO6aMI/I;
HUCIIOJIB30BaTh l"pa(bLI IIpy pCHICHUU 3a1a4;

04
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I118 ymenue cBOOOAHO ONEpUPOBATH MOHATUSMH: COUETAHUE, MEPECTAHOBKA, YHCIIO
COYETaHMH, YUCIIO TIEPeCTaHOBOK; OwmHOM HplOTOHa; yMeHHE IPUMEHATH
KOMOWHATOPHBIE (DaKThI U PACCYXKICHUS JUISI PEIICHHS 3aa4;

OK 01,0K 02, OK
04

JIP 6

I119 ymeHue onepupoBaTh NOHATUAMHU: HATypaJIbHOE YHCIIO, LEJIOE YHUCIO, OCTATOK IO
MOZYJIIO, PalMOHAIBHOE YHCIIO, UPPALHMOHAIBLHOE 4YMCIIO, MHOXKECTBA HATYPAJIbHBIX,
LENbIX, PALMOHAJIBHBIX, IEHCTBUTEIIBHBIX YHCE]; YMEHHME HCIOJIb30BaTh IPU3HAKH
JIETUMOCTH, HAUMEHbIINKA OOIIMK JETUTENh U HaUMEHblIee o0IIee KpaTHOe, aITOPUTM
EBxinna npu perieHny 3ajad; 3HAKOMCTBO C Pa3jIMYHBIMH ITO3ULUOHHBIMU CUCTEMaMU
CUMCIICHHSI,;

OK 01,0K 02, OK
04

JIP 6

120 ymenue cBOOOAHO ONEPHPOBATH IMOHATHAMHU: CTETEHb C LEJIBIM IOKa3aTeseM,
KOpEHb HATypaJIbHOW CTEIICHHU, CTENEHb C PalUOHAIBHBIM II0KAa3aTelleM, CTEIEHb C
JEeWCTBUTENFHBIM (BEILIECTBEHHBIM) TOKa3aTeseM, JOrapiugmM 4Yuciia, CHHYC, KOCHHYC U
TAHI'€HC IIPOU3BOJIBHOIO YUCIIA,;

OK 01,0K 02, OK
04

JIP 6

I121 ymenue onepupoBaTh MOHATHSIMH: TOXKIECTBO, TOXAECTBEHHOE NpeoOpa3oBaHUE,
ypaBHEHHME, HEPaBEHCTBO, CHCT€Ma YPAaBHEHUH M HEPAaBEHCTB, PaBHOCHIIBHOCTh
ypaBHCHI/Iﬁ, HCPABCHCTB U CUCTCM, pallMOHAJIBbHBIC, HPPATHOHAIBHBIC, ITOKA3aTCIbHBIC,
CTENEHHbIE, JIOrapu(pMHUUECKHE, TPUTOHOMETPUYECKUE YPABHEHHUS, HEPaBEHCTBA U
CHUCTCMbI; YMCHHUC pCIIATh YPAaBHCHUA, HCPABCHCTBA U CUCTEMBI C ITOMOIIBIO Pa3JIMYHBIX
IIPUEMOB; pEIIaTh YPABHEHMs, HEPABEHCTBA M CUCTEMBI C IapamMeTpOM; IPUMEHATH
YpaBHCHU, HCPABCHCTBA, UX CUCTEMbI IJIA PCIICHUA MATCMATUYCCKUX 3a/lad U 3aaa4 U3
pa3nuyHbIX 001aCTe HAYKH U peallbHOW XKHU3HH;

OK 01,0K 02, OK
04

JIP 6
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122 ymenue CBOOOJHO ONEPUPOBATh MOHATUSAMHU: Tpapuk QGYHKUUH, OOpaTHas
byHKIM, KoMIo3umus (YHKIHWH, JWHEHHas (YHKIUSA, KBagpatudHas QyHKIUS,
crerneHHast GyHKLHUS C LEIbIM IIOoKa3aTejaeM, TPUrOHOMETpUYEeCKie (PYyHKIIUU, 00OpaTHbIE
TPUTrOHOMETpHUUECKUE (PYHKIMH, TOKa3aTeabHast U Jorapupmudeckas GyHKIHUN; yMEHUE
CTpouTh Tpaduky (PyHKIHIA, BBITOTHATH IPeoOpa3zoBanus rpaguKoB (HyHKIIHIA;

YMEHHE HCIOJIb30BaTh TIpauku (QYHKIUH 11 M3Y4eHUs MPOLECCOB U
3aBUCUMOCTEH TpPU PELICHUH 3a/a4 M3 APYruX Yy4eOHBIX NMPEAMETOB M M3 peajbHOMN
KHM3HH; BBIPAXKaTh (POPMYIIAMU 3aBUCUMOCTH MEX]ly BEIMUUHAMU;

yMEHHE CBOOOHO OTEPHPOBATH MOHATHIMHU: Y€THOCTh (DYHKIIMH, TEPHOAUIHOCTD
(GyHKLIMH, OTPaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTb (DYHKILMH, 3KCTpEeMyM (YHKIHUH,
HanOoJbIIee U HAaWUMEHbIIIEE 3HAYCHUsT (PYHKIMH Ha TMPOMEXKYTKE; YMEHHE MPOBOIHTH
uccieioBaHue QyHKINH;

YMEHHUE UCITOJIB30BaTh CBOMCTBA U rpaduku (YHKUIUI Al pelIeHUs YpaBHEHUH,
HEpaBEHCTB W 3aJad C [apaMerpaMu; H300paxkaTb Ha KOOPAMHATHON IJIOCKOCTU
MHOXKECTBA PEIICHUN YPaBHEHUN, HEPABEHCTB U UX CUCTEM;

OK 01,0K 02, OK
04

JIP 6

123  ymenue  cBOOOIHO  oOmepupoBaTb  MOHATUAMU:  IOCJIEIOBATENBHOCTb,
apudmerrnyeckas mporpeccus, reoMeTpuyeckas mporpeccusi, 0ECKOHEUHO yObIBaroIas
reOMETPHUYECKasl NIPOrpeccus; YMEHHE 3aJaBaTh IOCIEN0BAaTENbHOCTH, B TOM YHUCIE C
MTOMOUIBIO0 PEKYPPEHTHBIX (HOPMYII;

OK 01,0K 02, OK
04

JIP 6

1124 ymenue onepupoBaTh MOHATUSAMU: HEMPEPHIBHOCTh (PYHKIIMHU, ACUMITOTHI rpaduka
(GyHKIMM, TepBas U BTOpas MPOU3BOJAHAS (DYHKLUHU, TEOMETPUUYECKUN U (U3NUYECKUI
CMBICIT TIPOU3BOAHOM, TMepBOOOpa3Has, OINpPENCIIEHHBIH HMHTErpaj; yMEHUE HaXOAUTh
acCUMNTOTHl Tpapuka (QYHKIMH; YMEHHUE BBIYUCIATH IPOU3BOAHBIE  CYMMBI,
MIPOU3BEACHNUS, YACTHOTO U KOMITO3UIINH (DYHKIIM, HAXOIUTh YpaBHEHHE KacaTeIbHON K
rpaduky GyHKIUY;

YMEHHE UCMOJIb30BaTh MPOU3BOAHYIO JJIS HUCCIEAOBaHUS (QYHKUUH, A7
HaXOXJCHUS HaWJIydlllero pelleHus B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HSKOHOMHUYECKMX M (PU3MUYECKUX 3ajayax, JIJs OMNpeAeTeHUs CKOPOCTH U YCKOPEHUS;
HaXOJUTh IUIOMIAAU U O0BEeMBbI (UIYyp C MOMOIIBIO MHTETpajia; MPUBOJIUTH MPUMEPHI
MaTEeMaTHYeCKOro MOJICIMPOBAHUS C MOMOIIBIO JH(epeHInaNbHbIX YpaBHEHUH;

OK 01,0K 02, OK
04

JIP 6

YeTHBI o1poc,
TectupoBanue,
MareMaTu4eCKui
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPaAKTUYECKHUX
pabor
KonTposnbnas
pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJIaHUN
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125 ymenuwe omnepupoBaTh MOHATHUSMHU: KOMIUIEKCHOE YHUCJIO, COIPSKEHHBIE
KOMIUIEKCHBIE 4HCa, MOAYJIb W apryMEHT KOMIUIEKCHOTO uwucia, (opma 3amucu
KOMIUIEKCHBIX YHCeNl (TeoOMEeTpUuecKasi, TPUTOHOMETpUYECKas U alreOpaunyeckas);
YMETb MPOU3BOAUTH apuUPMETHUUECKUE ACUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU; TPUBOIUTH
MIPUMEPHI UCIIOIH30BAHNS KOMIUIEKCHBIX YHCEIT,

OK 01,0K 02, OK
04

JIP 6

I126 ymenue cBoOOHO ONEPUPOBATH MOHATUAMU: Cpe/iHee apudMeTnieckoe, MeuaHa,
HanOoJIbIIee U HAUMEHBIIIEE 3HA4YCHHA, pasMax, AUCICPCUS, CTAHAAPTHOC OTKJIIOHCHHC
IUIs OIIMCAHMsI YUCIIOBBIX JAaHHBIX; YMEHHUE MCCIEA0BATh CTATUCTUYECKNE JaHHbIE, B TOM
qHcie ¢ MPUMEHEHHEM TpaHuuecKuX METOIOB M DJIEKTPOHHBIX CPEACTB; rpaduvecKu
UCCIIeIoBaTh COBMECTHbIE HAOJIOJEHHUS C IIOMOIIBIO JMAarpaMM pacCeMBaHUs U
JIMHEWHOMN PETrpeccuu;

OK 01,0K 02, OK
04

JIP 6

127 ymeHue HaXOAWTh BEPOSTHOCTH COOBITHMH C HWCHOJB30BAHUEM TpaduyecKux
METO/IOB; HPUMEHSTHh Ul peleHus 3agad  (opMysbl CIOKEHUS M YMHOXKEHUS
BEPOSTHOCTEH, (hOpMYITy MOJHON BeposiTHOCTH, (popmyny bepHymm, koMOMHATOPHEIC
(baxThl U (HOpMyJIbl; OLIEHUBATH BEPOSITHOCTU PEATIbHBIX COOBITHI; YMEHHE ONEPUPOBATH
MOHATUSAMM: ClIy4aiiHas BEIWYMHA, PACIPEICICHUE BEPOSITHOCTEH, MAaTEMAaTHYECKOE
OXKUJIaHUE, JUCIEPCUS W CTAaHIAPTHOE OTKJIOHEHHWE CIy4YailHOW BEJWYHMHBI, (YHKIUU
pacmpenesneHdss W IUIOTHOCTHM PAaBHOMEPHOIO, ITOKA3aTEJbHOIO U HOPMAaJIbHOIO
pacupeneneHnid; yMEHHE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACICHUN IS
peleHusl 3aja4; 3HAKOMCTBO C TMOHATHAMHU: 3aKOH OOJBIIMX YHUCET, METOJbI
BBIOOPOYHBIX HCCIIEJJOBAHUM; yMEHHE MPHUBOJIUTH MPUMEPHl MPOSBICHHUS 3aKOHA
OOJIBIIIMX YHCEJ B IPUPOAHBIX M OOLIIECTBEHHBIX SBJICHMSIX;

OK 01,0K 02, OK
04

JIP 6

I128 ymenue cBOOOIHO OMEPUPOBATh MOHATHAMM: TOYKA, HpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHM YyroJl, IBYIPaHHBIM YTroJI, TPEXT'PAaHHBIA Yrodi,
MIEPECEKAIOIINECS, TapajuUIe]IbHbIE M CKPEIIMBAIOIIUECS IPSMBIC, MapauIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTD IPSAMBIX H HHOCKOCTGI\/'I, yroja MExay MNpAMBIMHU, YIoJl MEXOY
IpsIMOM M IUIOCKOCTBIO, YroOJI MEXAY IUIOCKOCTSMM; YMEHHUE HCIIOIb30BaTh IIPU
pe€ICHUU 3a1a4 H3Y4YCHHBIC (baKTI)I U TCOPEMbI IINTAHUMCETPHUU, YMCHHC OILCHUBATH
pasMepel OOBEKTOB B OKPY)KAIOLIEM MHUpPE; YMEHHE OINEepUpOBaTh IMOHATHIMU:
MHOI'OrpaHHUK, CCUCHHUC MHOI'OI'paHHHKA, HpaBI/IJ'II)HHﬁ MHOI'OrpaHHUK, IIpU3Ma,
nupamMua, Gurypa u NoBepXHOCTh BpallleH!s], IWIMHIP, KOHYC, map, chepa, pa3BepTka
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IIOBEPXHOCTU, CEUEHUS KOHYyca M LMIMHApA, MapajjIebHbIE OCH WJIM OCHOBaHUIO,
CeueHMe Iapa, IJIOCKOCTb, Kacaromascs chepbl, LWIMHIPA, KOHYCa; YMEHHE CTPOUTh
CeUCHHE MHOTOTPaHHMKA, H300pa)kaTb MHOTOTPAHHUKH, (QUTYphl M TOBEPXHOCTH
BpAIllCHUSA, UX CEUEHUS, B TOM YHUCJIE C IMOMOLIBIO JJIEKTPOHHBIX CPEICTB; YMEHHE
IPUMEHSATh CBOMCTBA T'E€OMETPUYECKUX (UTYp, CAMOCTOSTENHHO (OPMYIHPOBATH
OIpENIeJIEHUs] U3ydaeMbIX (Uryp, BBIIBUIaTh TUIOTE3bl O CBOWCTBAX M IPHU3HAKAX
reOMEeTpHUECKUX (uUryp, OOOCHOBBIBATH WIJIM ONPOBEPraTh MX; yYMEHHE IPOBOAUTH
kinaccupukanuoo (GUryp 10O pasMyHbIM IPU3HAKaM, BBINOJHATE HEOOXOIUMbIE
JIOTIOJIHUTEJbHBIE TTOCTPOEHUS;

I129 ymenue cBOOOAHO ONEPUPOBATH MOHATHAMH: IUIOMANL (GUTYypBl, 00BEM (QUTYDHL,
BEJIMYMHA yIJIa, PACCTOSHHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSHUE MEXIY HPSIMBIMH,
paccTosiHUE MEKAY TUIOCKOCTSIMHU, IJIOIAAb c(ephbl, IUIONab NOBEPXHOCTH THPAMU/IbI,
OpU3MBI, KOHyCa, NWIMHApPa, 00BeM Kyba, MpSIMOYrojJbHOTO Hapajuleenuea,
UPaMHUIbI, TIPU3MBI, HWIMHIPA, KOHYCA, I1apa; yMEHHE HaXOIUTh OTHOLICHNE 00BbEMOB
noJJI0OOHBIX QUTYp;
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I130 ymenue cBOOOJHO ONEPHPOBATH MOHATHUSMH: IBM)KCHUE, MMapaUICIbHbIN MTEPEHOC,
CHMMETpHUsI Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MPEoOpa3oBaHHE IOJ00WS,
no/100HbIe (GUTYPBI; YMEHHE PAcllO3HABATh PaBHbIE U M0I00HBIE (PUTYPBI, B TOM YHUCIIE B
NpUPOJie, HCKYCCTBE, AapXHTEKType, YMEHHE HCIOJb30BaTh T'€OMETPHUECKUE
OTHOILIEHMS, HAXOIUTh T€OMETPUYECKHE BEeIMYMHBI (JUIMHA, YToJl, IJIoaib, 00beM) Ipu
peleHnH 33124 U3 IPYTUX YIEOHBIX TPEIMETOB M U3 PeabHOH JKU3HU;
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I131 ymenue cBoOOHO OnepUpOBaTh MOHATUAMU: MPSIMOYIOJbHAs CUCTEMA KOOPJUHAT,
BEKTOP, KOOpAMHATHl TOYKH, KOOPIMHATBI BEKTOpPA, CyMMa BEKTOPOB, NPOU3BEICHHE
BEKTOpa Ha WYHUCJIO, pa3l0oXkKEHHE BEKTOopa MO 0a3ucy, CKaIsIPHOE IPOU3BEJICHHE,
BEKTOPHOE IIPOU3BENECHUE, YIOJl MEXIYy BEKTOPAMHU; YMEHHUE HMCIIONIb30BaTh BEKTOPHBIN
Y KOOPJMHATHBIN METOJ JJIsl PEellIeHUs] TeOMETPUUYECKUX 3a]a4 U 3a/1a4 IPYTruX y4eOHbIX
IIPEIMETOB; ONIEPUPOBATH MOHATUAMU: MaTpula 2 X 2 u 3 X 3, onpeaenuTenb MaTpULbI,
Tr€OMETPUYECKUN CMBICT ONPeIeTUTeNs;
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