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Pabouas mnporpamma o0iieobpazoBatenbHOTO IpeaMeTa paspaboTaHa Ha
ocHoBe DelepalbHOr0 rocyJapCTBEHHOIO 00pa30BaTebHOrO CTaHIapTa CPEeIHEero
obuero ob6pa3oBaHus, yTBepkaeHHOro Ilpukazom MuHoOpHayku Poccum ot
17.05.2012 Ne 413 (pen. ot 12.08.2022), pexomMeHJalUW# MO peanusalud CpeIHEero
obutero obpazoBaHus B Mpenesax 0CBOCHHs 00pa30BaTelIbHOW IPOTpaMMBbl CPEIHErO
npogeccuoHanbHoro obpasoBanus or | mapra 2023 r. Ne 05-592, mpumepHoi
[IPOrpaMMBl, PEKOMEHIOBaHHOH @DenepanbHBIM TOCYNapCTBEHHBIM OIOIKETHBIM
o0OpazoBaTesibHBIM yupexaeHueM IOTIOTHUTENIEHOTO npo¢eCCHOHANTBHOTO
obpazoBanusa «MHCTUTYT pa3BUTHUs mpodeccuoHanrbHoro obpasoBanus» (PIBOY
HIIO «HMPIIO) nna peanuzalud OCHOBHOW MpogeCCUOHANBHOM 00pa3oBaTelbHOM
nporpammbl CITO Ha 6a3e ocHOBHOro 0011ero 06pazoBaHus ¢ TIOJTyYeHUEM CPEIHErO
obmero obpasoBanus 1o cneumanbHocTH  40.02.02  «[IpaBooXpaHMTENBLHAS
TesITeTbHOCTD -

Pabouas mnporpamma paspaboTaHa B COOTBETCTBHH C pPa3bsICHEHHSIMH II0
(DOPMHUPOBAHUIO IIPUMEPHBIX 00pa30BATENbHBIX POrpaMM Y4YeOHBIX MUCIUILINH
Ha4YaJbHOrO MPOQECCHOHAIBHOTO U CPelHEro MpoQecCHOHATBHOT0 00pa3oBaHus Ha
ocHoBe DenepallbHBIX FOCYNapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAIBLHOIO
npohecCHOHANBHOTO u CpenHero npohecCuOHaIBEHOTO o0pa3oBaHus,
yrBepxkaeHHEIMU M.M.Pemopenko, aupexktopom J[lemapraMeHTa rocynapCTBEHHOM
IOJUTUKKM M HOPMAaTHBHO-TIPABOBOIO pEryjMpoBaHdss B cdepe 00pa3oBaHHUs
MunuctepctBa 06pazoBanus U Hayku Poccuiickoit @enepanuu ot 27 asrycra 2009r.
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1. [TACIIOPT IIPOI'PAMMGBI YUEEHOU JIUCLATIIVHBI
MATEMATUKA

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

PaGouas mporpamma yueOHOM AMCUMILIMHBI MareMaTuka NpeqHa3HadeHa JJisi M3y4YeHUus
MaTEeMATHKU B YUPSKICHUSX CPEAHEr0 TMPOGECCHOHATHHOTO O0pa3oBaHUs, PEATU3YIOIINX
00pa3oBaTeNbHYI0 TPOrpaMMy cpeaHero (MOoJHOro) o0mero oOpa3oBaHHs, IPH IMOATOTOBKE
CHeNUaMCcTOB cpeanero 3BeHa. OOyuwarommecss B yupexaenun CIIO mo manHomMy mpoduiro
M3y4aloT MaTeMaThuky B oObeme 222 yacoB. Pabowas mporpamma y4eOHOW JTUCHUTIIIUHBI
pa3paboTaHa Ha OCHOBE NMPHMEPHOH OCHOBHOW 00pa30BaTENBbHON MPOTrpaMMBbl CPEIHETO OOIIEro
oOpaszoBaHus, 0100peHa pemnieHueM (denepanbHOro y4eOHO-METOIUYECKOTO OOBEAMHEHHUS TI0
obmiemy obpazoBanuto (mpotokoi ot 28 wroHs 2016 1. Ne 2/16-3) mns cnermanbaocTr  40.02.02.
«IIpaBooxpaHuUTEIbHAS NEITEIBHOCTH» B COOTBETCTBUU ¢ TpeboBanusmu GI'OC CIIO.

1.2. Mecto aucuHumIMHbl MaTemaTuka B CTPYKType OCHOBHOW MpodecCHOHaTbHOU
oOpa3oBaTenbHO mporpammbl:  O61Ie00pa3oBaTENbHbIN LIUKII, 6a30Basi TUCIUILIMHA.

1.3. Hesn n 3apaun y4yeOHOH JMCHUILIMHBI — TPEOOBAHUS K PE3yJbTaTaM OCBOCHMS
muciumuinael: CopepkaHue MporpamMMbl 001Ie00pa3oBaTeIbHON JAUCIHUILINHBI «MareMaTtukay
HaIpaBJIEHO Ha JOCTIKEHHUE PE3yIbTaTOB €€ U3Y4YEeHHs B COOTBETCTBUU C TpeboBanusmu OI'OC
COO c¢ yuerom npodeccronanpoi HanpasierHocTrn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3ylnbTaThl OCBOCHHUS 00I€00pa30BaTENbHON  TUCHUIUIMHBI B
cootBercTBUU ¢ I'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHHEe NUCHUIUTMHA UMeeT npu GpopmupoBanuu u pazsutuu OK u [1K
1.3.2 Hean um 3agaud JUCHUIIMHBI — TPeOOBaHMS K Ppe3yJibTaTaM OCBOEHHS
AUCHUILIMHBI:

OcBoenue conepkaHusi y4yeOHOM  JTUCHUIIIMHBI — «MaTemaTukm»  00ecreynuBaeT

JTOCTHIKEHHUE CTYIEHTAMU CIIEIYIOIIUX Pe3yIbTaTOB:

® IUYHOCMHDBIX:
J1 - TOTOBHOCTb K TPY/y, OCO3HAHNE LIEHHOCTU MacTepCTBa, TPY10J1t00ue;
- TOTOBHOCTb K AaKTUBHOW JEATEIBHOCTH TEXHOJOTMYECKOW M  COLMAIbHON

HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHLHO BBITIONHATH
TaKyIo JCSITeILHOCTD;

- HUHTEpEeC K pa3Iu4HbIM cepaM NpodhecCHOHATBHOMN NesSTEIbHOCTH,

OgaeHne yHUBEPCATBHBIMHU YICOHBIMY TO3HABATEILHBIMH JCHCTBUSMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITeN HO (OPMYITUPOBATh U aKTyaIH3WpOBaTh MpPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHaBNWBaTh CYIIECTBEHHBI TMpPH3HAK WIM OCHOBAHHS Ui CpPaBHEHUS,
Kiaccudukanuu u 0600IICHHS;

- OIIPEJIENISATh eI ISATEIIFHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUH MX JOCTHKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B pACCMATPUBAEMBIX SBJICHUSX;

- BHOCHTH KOPPEKTUBHI B JICATEIHHOCTh, OIICHHBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITEIbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TIPoOiieM

0) 6a30BBIC UCCIIEIOBATENLCKUE JCHCTBHS:



- BJaJeThb HaBBIKAMU Yy4eOHO-MCCIICOBATENBCKOM W TMPOEKTHOW JEATENbHOCTH,
HaBBIKAMU pa3perieHust mpoodiiem;

- BBIABIIATH IIPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyalM3UpOBATh 3aJadyy, BbIABUIATH
TUIIOTE3y €€ PEIICHMs, HaXOOUTb apryMEHThl U1 JI0KAa3aTelIbCTBA CBOUX YTBEP)KICHHM,
3aJ]aBaTh IIapaMeTPbl U KPUTEPUH PEILICHNUS;

- QHAJIM3UPOBATh IOJIYYCHHBIE B XOJE€ pPEIICHHs 3aJaud pPE3yabTaThbl, KPUTHUYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

-- yMeTb II€PEHOCUTh 3HAHHUA B [I03HABATEIbHYHD M MPAKTUYECKYI0 O00JIaCTH
KU3HEJCATECIIBHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

- BBIJIBUI'aTb HOBBIE UJIEH, IIPEUIaraTh OPUTrMHAIbHBIC IOJX0/bl U PELICHUS;

U CIIOCOOHOCTB MX UCIOJIb30BAaHUS B IIO3HABATEIBHON U COLIMATILHON ITPAKTHKE

JI2.B o0nacTu IEHHOCTH HAYYHOTO TIO3HAHUSA:

-c(hopMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd M OOLICCTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTE KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAaHHME SI3IKOBOM M YWTATEIbCKOW KYJIBTYphl Kak CpEICTBa
B3aUMO/ICHCTBHS MEXTy JTIFOJIbMU M MTO3HAHUS MHPA;

- OCO3HaHUE IEHHOCTH HAYYHOU JeSITEIBHOCTH, TOTOBHOCTH OCYIIECTBIISITH IIPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHMBHIYaIbHO U B TPYIIIIE.

OgnazeHre yHUBEPCAIBHBIMU y4€OHBIMU TO3HABATEIbHBIMU ACHCTBUSIMHU:

B) paboTta ¢ nHpOpManueii:

- BIIQJICTh HABBIKAMU IMOJy4eHHS WH(OpPMAUM H3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBIISATh MOKWCK, aHAIW3, CUCTEMATH3allMI0 W HHTEPIPETAIUIO
UH(OpPMAIIMY Pa3INYHBIX BUAOB U (POPM MIPEACTABICHHUS;

- CO3JaBaTh TEKCTHl B Pa3lMuYHBIX (opMarax C y4eTOM Ha3HA4eHUS WHQPOpPMAIHH M
IIEJIEBOM ayTUTOPUH, BBIOMPAsi ONTHMAIBHYIO (OPMY TPEICTABICHUS M BU3YAJIN3allNH;

- OIICHUBATH JOCTOBEPHOCTD, JIETUTUMHOCTh HHPOPMAIINH, €€ COOTBETCTBUE TIPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

- WCTOJB30BATh CpEACTBA HMH(OPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTUH B
pelIeHN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpPraHM3alMOHHBIX 3a/a4 C COOJIOIEHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKH O€30M1aCHOCTH, TMTHEHBI, PecypcocOepekeH s, MPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;

- BIaJeTh HaBBIKAMHM pACMO3HABaHUS W 3alUThl WHOOpManuu, WHGOPMAIMOHHON
0€30MaCHOCTH JTUYHOCTH

JI3. B o6nactu 1yXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

-- cpOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOT0 MIOBEACHUS;

- CIHOCOOHOCTh OIICHMBAaThb CHUTYalldI0 M TPUHUMATh OCO3HAHHBIE PEIIEHUs,
OPUEHTHUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JTMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYHUBOTO OyIylIero;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAMUTENSIM U (WIM) JAPYTUM WIEHAM CEMbH,
CO3JAHMIO CEMbU HA OCHOBE OCO3HAHHOIO NPHUHATHA ILIEHHOCTEH CEMEMHOM JKU3HU B
COOTBETCTBUU C TpaJAuLIUAMHU HapoaoB Poccuy;



OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JEHCTBUSMHU:

a) CaMOOpraHu3aIus:

- CAMOCTOSITENIbHO OCYIIECTBIISTH TIO3HABATENIbHYIO JEATEIbHOCTD, BEISIBIIATE MIPOOJIEMBI,
CTaBUTh U (OPMYIHMPOBATH COOCTBEHHBIC 33Ja4l B 00pa30BATENBbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLHSIX;

- CaMOCTOSITEIbHO COCTAaBJATh IUIaH pEIIeHUs MPOOJEeMbl C YYE€TOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPeOUTEeHU;

- 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;

croco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO IIUPOKOM

KOOPAMHUPOBATH JICUCTBUA II0 €€ JOCTHIKEHUIO: COCTaBIATh IUIAH JEHCTBUH,
pacrpeneniarte poild € Y4eTOM MHEHHMH YYaCTHHUKOB OOCYXJaTh pe3yiabTaTbl COBMECTHOU
paboThI;

- KOOPJIMHHUPOBATHh U BBINOJHATH pPabOTy B YCIOBUSAX pEaJbHOr0, BUPTYAJIbHOI'O M
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYUIECTBJISTh IO3UTUBHOE CTPATErMUYECKOE NOBEACHUE B PAa3IMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

OBnazieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSMMU:

I') IPUHATHE Ce0sl U IPYTUX JIFOAEH:

- I[pUHUMAaTb MOTHBBlI W apryMEHThl JPYIMX JIIOJAE€H IpU aHalIM3€ pe3ysIbTaToB
JIeSATEIbHOCTH;

- IPU3HABATh CBOE IIPaBO U MIPaBO JPYIUX JIIOAEH HA OLIMOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa

JI4. TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEICICHUIO;

-OBJIa/ICHUE HaBbIKAMU  y4e€OHO-HCCIIEIOBATENIbCKONW, IPOEKTHOM M  COLMaIbHOU
JeSITEIIbHOCTH;

OBnazneHne yHUBEpCabHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMU:

0) COBMECTHasl IeATEIIbHOCTh:

- MIOHUMATh U UCTOJIb30BaTh MPEUMYILECTBA KOMAaHAHOM U MHIUBUAYAJIbHON pabOThI;

- NPUHUMATH LEJIH COBMECTHOW JESATEIbHOCTH, OPraHU30BbIBaTb U KOOPAMHUPOBATH
JEUCTBUS MO €€ JOCTH)KEHMIO: COCTaBIATH IIaH JACUCTBHUM, pacHpenesaTh pOJIA C Y4ETOM
MHEHHUH y4aCTHUKOB 00CYKJaTh pe3yiIbTaThl COBMECTHON pabOTHI;

- KOOpAMHHUPOBaTb U BBINOJHATH pabOTy B YCIOBHSX pEAIbHOT0, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYLIECTBJISITh IMO3UTUBHOE CTPATErMYECKOE IOBEJCHHE B Pa3IMYHBIX CHUTYyalMsX,
HPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUAMMU:

T) IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:

- NpPUHUMAaThb MOTUBBI M apryMeHThl JAPYIMX JIIOJEH NpHU aHajau3e pe3yIbTaToB
JESATEIHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOEH Ha OINOKY;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYrOro YeJIoBeKa

JI5. B 00i1acTit 3cTETUYECKOrO BOCHUTAHUS:



- OCTCTUYCCKOC OTHOMICHUC K MUPY, BKJIIIOYas 3CTCTUKY 6BITa, HAayYHOT'O U TCXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPY/Ia U OOLICCTBEHHBIX OTHOIIICHHIA,

- CHOCO6HOCTB BOCIIPUHUMATL Pa3JIMYHBIC BHUAbI MCKYCCTBA, TpaAULMU W TBOPYCCTBO
CBOETO U JIPYTUX HApOJIOB, OIIYIIaTh 3IMOLMOHAILHOE BO3/ICHCTBIE UCKYCCTBA;

- YOXIEHHOCTh B 3HAYMMOCTH JIJISl JIMYHOCTH U OOIECTBA OTEYECTBEHHOI'O U MHPOBOT'O
UCKYCCTBa, STHUYECKUX KYJIbTYPHBIX TPAJAUIMIA U HAPOTHOTO TBOPUECTBA;

- TOTOBHOCTh K CAaMOBBIP@KCHHIO B Pa3HbIX BHAaX HUCKYCCTBA, CTPEMJICHUE IPOSBIIATH
Ka4ecTBa TBOPUYCCKOM JTMYHOCTH;

OBnajiecHre YHUBEPCATbHBIMA KOMMYHHKATHBHBIMH JICHCTBHSIMHU:

a) obmeHme:

- OCYHICCTBJIAATH KOMMYHHUKAIIMU BO BCCX C(I)ean KHU3HU,

- pacro3HaBaTh HEBepOaJbHBIC CPEICTBA OOIICHUS, MOHUMATh 3HAYCHUE COILMAIBHBIX
3HAKOB, PAaCIO3HABATh MPEINOCHUTKNA KOH(DIUKTHBIX CUTYAIlMA U CMATYATh KOH(IMKTHI;

- pa3BepHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CpelCTB

JI6.- oco3HaHue 00y4aroIMUMHUCS POCCUNCKON TPakJaHCKOM UIEHTUYHOCTH;

- LIeJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHEH MO3HUIIMU JIMYHOCTH HAa OCHOBE JTYXOBHO-

HPaBCTBEHHBIX LIECHHOCTEW HaponoB Pocculickoin @denepanny, UCTOPUYECKUX U HAMOHAIBHO-
KYJIbTYPHBIX  TpaaulMi, (OpPMHpPOBAHME CHCTEMbl 3HAYMMBIX I[EHHOCTHO-CMBICIOBBIX
YCTaHOBOK, AaHTUKOPPYIILIMOHHOTO MUPOBO33PEHMS, IPABOCO3HAHMS, IKOJIOTUYECKON KYJIBTYPBI,
CIIOCOOHOCTH CTaBHUTh LI U CTPOUTH )KM3HEHHBIE TJIAHBI,

B yactu rpaxxaaHCKOro BOCIIUTAHMUS:

- OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB U O00s3aHHOCTEW, YBa)KCHHE 3aKOHA U
MIPaBONOPSAJIKA;

- TPHUHATHE TPATUIMOHHBIX HAIIMOHAIBHBIX, OOIIEYETIOBEYECKHX T'YMAHUCTHUECKUX H
JIEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTb IPOTUBOCTOSITH HJIEOJIOTMM 3KCTPEMHU3Ma, HallMOHalIN3Ma, KceHohoouu,
JUCKPUMMHALIMY 110 COLMAIbHBIM, PEITUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpecax I'pakJaHCKOro OoOIIecTBa,
y4acTBOBaTh B CAMOYIIPABICHUM B 00I1e00pa30BaTENbHON OpraHu3alyu U J€TCKO-IOHOIIECKUX
OpraHu3aIusX;

- YMEHHE B3aUMOJEHCTBOBaTh C COLMUAJIBHBIMH HHCTUTYTaMH B COOTBETCTBHUHM C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

- TOTOBHOCTb K TYMaHHUTAapHOM Y BOJIOHTEPCKOM E€ATEIIBHOCTH;

MaTPUOTHYECKOT0 BOCIIMTAHUS:

- chOpPMHPOBAHHOCTh POCCHUICKONW T'PaKIAHCKOW HMJICHTUYHOCTH, TMaTPUOTU3MA,
YBaXXEHUs K CBOEMY HAapoJy, YyBCTBA OTBETCTBEHHOCTH Iepel PonmHOM, ropaoctu 3a cBou
Kpai, cBOK PoauHy, CBOM f3BIK M KYJIBTYPY, IPOLUIOE M HACTOALIEEC MHOIOHAL[MOHAIBHOIO
Hapona Poccuu;

- [ICHHOCTHOE OTHOILIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U
IIPUPOJHOMY HacJIEUI0, MaMITHUKAM, TpaauuusM HapoaoB Poccum, noctmxenusm Poccuun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

- uneWHas yOEXIEHHOCTh, TOTOBHOCTh K CIyxeHHi0o u 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYA0Y;



OCBOGHHBIC OOYYAIOMIMMHUCS MEXKIIPEJAMETHbIC TIOHATHS W YHUBEpCAJbHbIC y4eOHBIE
JercTBUs (perysiTUBHbBIC, TO3HABATEIbHBIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTh HX UCIHOJIb30BAaHUSI B II03HABATEJIbHOW U COLMAJIBHOW MPaKTHUKE,
TOTOBHOCTh K CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU IesITeNbHOCTH,
OpTraHU3aIi Y4eOHOTO COTPYIHHYECTBA C MIEAArOTHICCKUMHU PAaOOTHIUKAMU U CBEPCTHUKAMH, K
YYaCTHUIO B MOCTPOCHUU WHIUBUAYAIBHON 00pa30BaTeIbHOM TPACKTOPHUH;

- OBJIAJCHHE HaBBIKAMU y4eOHO-HCCIICOBATENIbCKOM, MPOEKTHOW M  COIMAIBHOMN
JEATEIIBHOCTH

JI7. HEe npuHUMATh AEUCTBHS, IPUHOCAILNE BPE OKPYKAIOLIEN CPELE;

- yMeTb  IPOrHO3UPOBaTb  HEOJAroNpUSATHBIE  HKOJOTHMYECKUE  IOCIEICTBUS
IIPEANPUHUMAECMBIX ACUCTBUM, IIPEIOTBPAILATH UX;

PaCIUPHUTh OIBIT ACATCIbHOCTH 9KOJIOTHYECKON HaIpaBJICHHOCTH ;-

- paspabarhiBaTh IUIaH pEHICHHWS MPOOJEMBI C YYE€TOM aHajau3a WMEIOIINXCS
MaTepuaIbHBIX U HEMaTEepPUATIbHBIX PECYpPCOB;

- OCYILECTBJIATH LIEJICHANPABICHHbBIN MTOUCK NEPEHOCcAa CPEJICTB U CIIOCOOOB JEHCTBUS B
poecCHOHANBHYIO Cpey;

- yMETh TMEPEHOCUTh 3HAaHUS B TIO3HABATEIBHYIO M MPAKTHUUYECKYI0 00JacTh
KU3ZHEJEATENIbHOCTH;

- OpejiaraTb HOBBIC IMMPOCKTHI, OUCHUBATL UACHU C IMMO3UIIUKW HOBU3HBLI, OPUTMHAJIIBHOCTH,
HpaKTH‘{eCKOﬁ 3HA4YUMOCTH,

- JaBaTb OLCHKY HOBBIM CHUTYyallUsAM, BHOCUTb KOPPCKTHUBBI B ACATCIIBHOCTb, OLICHHUBATDH
COOTBCTCTBUC PE3YJIbTATOB LCIAM

MemanpeOMemelx:

M1-BrageTp METOJAMM  JI0KA3aTENbCTB, QJITOPUTMAMHM PpELIEHUs 3a/1ad; yMEHHUE
(bopMyIUpOBATh ONPEEIIEHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSAThH UX, TPOBOJANUTD JJOKA3aTEIbHbIE
paccyXJIeHHs B XOJI€ PEIICHU 3a1a4;

- YMEThb ONEepUPOBAThH MOHATUSAMU: CTENEHb YNCIIA, JOTapu(M Yncia; yMEHNE BBIIOIHATh
BBIUMCJICHHE 3HAUYEHUHW W MpeoOpa3oBaHMsI BBIPAKEHHUH CO CTENEHSIMH M Jiorapupmamu,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAXKEHUH;

- YMETb OIEpUPOBATH MOHATHSAMU: PALUOHAIBHBIE, HPPALMOHAIBHBIE, ITOKAa3aTEIbHBIE,
CTETIeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMEThb ONEpUpOBaTh MOHATHAMM: (QYHKIUS, HENpepbiBHAS (YHKIMS, MPOU3BOIHAS,
nepBooOpa3Has, OINpeAeNeHHbIH HHTErpal; yMeTb HAaXOJIUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX
GyHKIMH, UCIIONIb3YS CIPAaBOYHBIE MaTepUalbl; UCCIEA0BATh B MPOCTEHIINX ClIydasix (YHKIMH
Ha MOHOTOHHOCTb, HAaXOJWTb HAWOOJIbIIME KM HAaUMEHBIIME 3HAYeHUs (QYHKLIUN; CTPOUTh
rpaukd MHOTOYJIEHOB C HCIOJb30BAaHMEM ammapara MaTeMaTH4YecKOro aHalli3a; MPUMEHSTh
IIPOU3BOJHYIO IIPHU PELIEHUN 3a/1a4 Ha JIBUKEHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7jaun
Ha HauOOoJIbIINE U HAaUMEHbIINE 3HAUSHHsI, HA HaX0XKJIEHHE MTyTH, CKOPOCTH U YCKOPEHHUS;



- YMETb ONEpHpPOBATh MOHATUSMH: palMoHaTbHas (PYHKIHS, MMOKa3zaTenbHas (YHKIUS,
creneHHast (pyHKIMA, JorapupmMudeckas QyHKIUSA, TPUTOHOMETpUYEeCKHe (PYHKIIUU, 0OpaTHBIC
(GyHKIMU; yMEHHE CTPOUTh TIpadUKU HM3YyYCHHBIX (QYHKUUH, HCMONb30BaTh TrpaduKd TMpU
U3YYEHHH IMPOIIECCOB M 3aBHCUMOCTEH, MPH PEIICHUM 3a7ad U3 JAPYIHX YYeOHBIX MMPEIMETOB U
3a/1a4 U3 PeaIbHOM JKU3HM; BBIPAXKaTh (OPMYIaMU 3aBUCUMOCTH MEKIY BETHYHMHAMH;

- YMETh pemaTh TEeKCTOBBIC 3aJaull pa3HbIX THIIOB (B TOM YHCIE HA MPOLEHTHI, JOJIU H
YacTH, Ha JBW)KEHHE, paboTy, CTOMMOCTb TOBAapOB M YCIYr, HAJOTH, 33aJadyd U3 00JIacTH
yIpaBJICHUS JIMYHBIMH M CEMEHHBIMH (MHAHCAMH); COCTABISATH BBIPAKCHHS, YpaBHEHHS,
HEpPaBEHCTBA M HMX CHCTEMBI 10 YCJOBHIO 3a/1auyd, HMCCIIEAOBATh MOJIYYEHHOE pPEIICHUE H
OLIGHUBATh MPABJIONIO0OHOCT PE3YIIbTATOB;

- YMETb ONEepUpPOBaTh MOHATUAMU: CpelHee apudmMeTndeckoe, MeanaHa, HanboIbIIee 1
HaVMEHbIIIEe 3HAUCHHs, pa3Max, JUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE YHCIOBOrOo Habopa;
YMETh W3BJIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIMIO, NPEACTABICHHYIO B TalOiHIax, Ha
auarpaMMax, Tpadukax, OTpPaKaroIIyl0 CBOWCTBA peaJbHBIX IIPOLIECCOB M  SIBICHUH;
NPE/ICTaBIATh MHPOPMAIMIO C MOMOIIBIO TAOIHMIl M JUarpamMM; HCCIIEIOBaTh CTATUCTUYECKHUE
JIaHHBIE, B TOM YHCJIE C IPUMEHEHUEM IpauIecKuX METOIOB U SJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHUAMU: CITyYAHHBIH OIBIT U CIy4aiiHOE COOBITHE, BEPOSITHOCTD
CIIy4alfHOTO COOBITHS; YMEHHE BBIYHCISTH BEPOSTHOCTh C HCIIOJIB30BAHUEM TpapUUecCKUX
METO/IOB; MPHUMEHSATh (OPMYIBI CIIOKEHUS M YMHOXXCHHS BEpPOATHOCTEH, KOMOMHATOpPHBIC
dakTel ¥ (GOopMynBl TpPU PEHICHWH 3a/a4; OIICHWBAaTh BEPOATHOCTH pEabHBIX COOBITHH;
3HAKOMCTBO CO CIYYaHBIMH BEIIMYMHAMH; YMEHHE NPUBOIUTH NPUMEpPHI MPOSBICHUS 3aKOHA
OO0JIBIINX YHCEI B TPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeThb OIEpUPOBATh NOHSATHUSAMH: TOYKA, MpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
JIBYTPaHHBIA yroj, CKPEIIMBAIOLIMECS NpsSMbIE, MapaUIeIbHOCTh M IEPIEeHANKYISIPHOCTD
OPSAMBIX M IUIOCKOCTEH, Yrojl MEXIy MNPsIMBIMH, YIoJd MEXAY HPSIMOW M IUIOCKOCTBIO, YrOJ
MEXy TUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMHU,
paccTosiHIe MEXAy IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh MPH PEHICHWH 3a/ad H3y4YeHHBIE
(baxThl 1 TEOPEMBI TUNITAHUMETPUHN; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

- yMETh OIEpUPOBaTH MOHATHAMHU: MHOTOTPAHHUK, CEYCHHE MHOTOrpaHHHKa, KYO,
napaieNienuIe, pu3Ma, TupaMuia, Gurypa u moBepXHOCTh BPALICHHS, IIFIIMH/IP, KOHYC, 1Iap,
cdepa, ceueHus (UTypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIOIAAb TOBEPXHOCTH MUPAMUbI, IPU3MBI, KOHYCa, HWIMHIPA, IUIOMaAb ceprl, 00beM Kyda,
OPSMOYTOJIBHOTO TapalljieNenunesia, NupaMusl, IpU3Mbl, HUIMHIpPA, KOHYCa, 11apa; yMEHUe
n300pakaTh MHOTOI'PDAaHHMKH U IMOBEPXHOCTU BpAIllEHHUs, UX CEYEHHUS OT PYKH, C TOMOUIbIO
YEepPTESIKHBIX WHCTPYMEHTOB M D3JEKTPOHHBIX CPEICTB, YMEHHE pPACMO3HABATh CHMMETPHIO B
IPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIHHBIE MHOTOTPAaHHUKHY;

- YMETh ONEpPUPOBATh TOHSATHIMH: JBHKCHHE B MPOCTPAHCTBE, MOJOOHBIE (QHUTYpHI B
IPOCTPAHCTBE; KCIIOJIF30BaTh OTHOIIEHHWE TUIOMAEH IOBEPXHOCTEH W OOBEMOB ITOJTOOHBIX
buryp npu pemeHuu 3aay;

- yYMETh BBIYUCIATH TE€OMETPUYECKHE BEIWYMHBI (IUIMHA, Yrojl, IJIOUaab, O0O0BeM,
IUIOIAb TOBEPXHOCTH ), UCIIOJIB3Ys U3yUeHHBbIE (OPMYIIBI U METOMBI;

- YMeThb OIEpPHUPOBATH MOHATUSAMHU: MPSIMOYTOJIbHAsS CHUCTEMa KOOPAMHAT, KOOPIWHATHI
TOYKH, BEKTOpP, KOOPIHMHATHI BEKTOPA, CKAISIPHOE MPOM3BEACHUE, Yrojd MEXIy BEKTOpPaMH,
CyMMa BEKTOPOB, TIPOHU3BEICHIE BEKTOPA HA YMCIIO; HAXOAUTH C TMOMOIIBIO0 H3YYeHHBIX (HOpMyIT
KOOPJMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMsI TOUKaMHU;



- YMETh BBIOMPATh MOAXOAIINN U3YUEHHBIH METOJ JUISl PELICHUs 3aa4H, PacllO3HABATh
MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE IIPUBOJUTD IIPUMEPBI MATEMATUYECKUX OTKPBITUA POCCUNCKON U MUPOBOM
MaTeMaTUYECKON HAYKH.

M2- yMmeTp oOmepupoBaTh MOHATUSMH: palUOHANbHAs (YHKIUS, TOKa3aTelbHas
byHKuus, creneHHas (QyHKUus, Jorapupmuueckas (GpyHKIUsSA, TPUTOHOMETpUYEeCKre (yHKINH,
oOparHble (QYHKIMH;, YMEHHE CTPOUTH Ipa(MKH M3YyYEHHBIX (DYHKIMHA, UCIIONB30BaTh TpapuKu
IPY U3YYSHUH MIPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 33/1a4 U3 JPYTUX YUeOHBIX MPEIMETOB
¥ 33/1a4 U3 peaJbHOM JKU3HU; BBIpaXKaTh (HOpPMyJIaMH 3aBUCUMOCTH MEX/1y BeJTHUYNHAMH;

- yMeThb ONEPHPOBaTh MOHATHAMHU: TOXKAECTBO, TOXKAECTBEHHOE IpeoOpa3oBaHME,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa ypPaBHEHHH W HEPaBEHCTB, PaBHOCHJIBHOCTH YPaBHEHHH,
HEpaBEHCTB M CHCTEM, palOHAJIbHbIC, HPpPALHOHAIbHbIC, IIOKA3aTelbHbIEC, CTCICHHBIC,
aorapu(pMUUECKre, TPUTOHOMETPUYECKHE ypaBHEHUs, HEPABEeHCTBA U CHCTEMBbI; YMETh PEIIaTh
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3IMYHBIX MPHEMOB; PEIIaTh YpaBHEHHS,
HEPaBEHCTBA M CHCTEMBI C TIapaMETPOM; IIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJIs
pelIeHusl MaTeMaTHYeCKHX 3a/1a4 U 3a7a4d U3 pa3IMyHbIX 00JacTeil HayKu U pealbHOH KU3HU;

- yMeTb CBOOOJHO ONEpUpOBaTh IOHATUSMU: JBH)KEHUE, MapajlIeNbHbI MEPEeHOC,
CUMMETpPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, MpeoOdpa3oBaHUe MOA0OMs, MOA0OHbIE
burypsl; yMeTb pacHo3HaBaTb paBHble M NOJOOHBIE (UIYpPbl, B TOM YHCIE B IPUPOJIE,
UCKYCCTBE, apXHUTEKType; YMETb HCIOJIb30BaTh I'€OMETPUYECKUE OTHOIICHUS, HaXOAUTh
reOMETPUYECKUE BETMYMHBI (JTMHA, YTroJ, IUIOMaab, 00beM) MpU PEHICHWH 33434 U3 JIPYTuX
y4eOHBIX IPEAMETOB U U3 PEATbHOM KU3HU

M3

- YMETb ONEpUpPOBaTh MOHATHUSMHU: PalMOHANIbHbIE, UPPALUOHAIbHBIE, ITOKA3aTeNbHbIE,

CTETIeHHbIE, ToTapu(PMUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIEpPUpPOBaTh IOHATUSMHU: MHOTOTPAaHHHK, CEYEHHE MHOIOIpDaHHUKA, KYO,
napajuiesienunes, npusma, nupamuaa, Gurypa v moBepXHOCTh BpallleHUs, WINHJP, KOHYC, 1Iap,
cdepa, cedeHHs: GUIypbl BpallleHUs, IUIOCKOCTb, Kacaromiasics c@epbl, LMIMHApPA, KOHYCA,
IUIOIAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, WINHJPA, IJI0MAbL chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapaljiesienuIena, NupaMusl, TPU3Mbl, HUIMHAPA, KOHYyca, L1apa; YMEHHUE
n300pakaTh MHOTOI'PDAaHHMKH U IMOBEPXHOCTU BpAIllEHHUs, UX CEYEHHUS OT PYKH, C TOMOUIbIO
YEpTE)KHBIX MHCTPYMEHTOB M DJEKTPOHHBIX CPEACTB; YMETh paclo3HaBaThb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMETh PAclO3HABATh IIPaBUJILHBIE MHOIOIPaHHUKH;

- YMETh OIIEPUPOBATh IMOHATHUAMM: INPSMOYIOJIbHAs CHCTEMa KOOPIHMHAT, KOOPIMHATHI
TOYKHU, BEKTOP, KOOPAMHATBI BEKTOpA, CKAJSAPHOE IIPOMU3BEIEHUE, YrOJl MEXIY BEKTOPAMH,
CyMMa BEKTOPOB, ITPOU3BEICHNUE BEKTOpPA HA YMCIIO; HAXOAUTh C MIOMOIIBIO U3YUYEHHBIX (OpMYI
KOOPJMHATBI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXKY IBYMs TOYKAMHU

M4
- YMCThH OIICpHUPOBATh MOHATUAMMU: CJ'Iy‘-IElfIHLIfI OIIBIT U CJ'Iy‘-IB.ﬁHOC CO6BITI/IC, BEPOATHOCTDH

CJ'Iy‘I&fIHOl" (O) COGBITI/BI; YMCTL BBIYUCIIATL BEPOATHOCTL C HUCIIOJIB30BAHUCM T pa(bI/I‘-ICCKI/IX
MCETOHOB; IMPUMCHATH (bOpMYJ'ILI CJIOKCHUA W YMHOXCHUA BCpOHTHOCTeP’I, KOM6I/IHaTOpHBIC
(I)aKTBI nu (I)OpMy.TIBI npru peIICHHUU 3a/ad; OLCHHUBATL BCPOIATHOCTH PCAJIbHBIX COGLITHﬁ;
3HAaKOMCTBO CO CJ'Iy‘I&fIHLIMH BCIIMYMHaAMU, YMCHHUC IPHUBOAUTH HMPHUMEPLI IMPOABICHUA 3aKOHA
OOIBIIKX YKCET B IMPUPOJAHBIX U O6III€CTBGHHBIX SIBJICHUSAX,
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- yMeTb CBOOOJHO ONEpUPOBATh MOHSATHUAMHU: CTENEHb C LIEIBIM IOKa3aTesieM, KOPEHb
HATYypaJbHOH CTENEHH, CTENEHb C PAlMOHAIBHBIM IOKAa3aTeNeM, CTENEeHb C JACHCTBUTEIBHBIM
(BemiecTBEHHBIM) IOKa3aTeNeM, JIorapu(M 4ucia, CHHYC, KOCHHYC U TaHT€HC MPOHU3BOJILHOTO
R (WER

- yMeTh CBOOOJHO OINEPUPOBATh MOHATHAMU: Tpaduk (yHKIMH, oOpaTHas GYHKIIHS,
KOMIO3UIUsT (QYHKIWHN, JIMHEHHAss (QYHKIUS, KBaapaTHYHas (YHKIUsS, CTCIEHHas (YHKIHUS C
IENbIM  TTOKa3aTelieM, TPUTOHOMETpUYeckre (yHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMH, TTOKa3aTenbHas U Jiorapudmudeckas (GpyHKIMH; yMETh CTPOUTH Tpaduku QyHKIHH,
BBITIOJIHSITH MPe0Opa3oBaHus rpa@uKoB HyHKIIHIA;

- YMETh UCIIOJIb30BaTh rpaduku QyHKIMIA 111 U3yYSHHS MTPOLIECCOB M 3aBUCUMOCTEH MpH
peLIeHNH 3334 U3 APYruX Y4eOHBIX MPEIMETOB U U3 peallbHOW JKU3HU; BBIpAXaTh (hopMyIaMu
3aBUCHUMOCTHU MEXKy BETUYMHAMU,

- CBOOOZHO OINEPHPOBATH MOHATUSMH: YETHOCTh (PYHKUUH, MEPHUOIUMYHOCTH (YHKIIUH,
OTrPaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, 3KCTPEeMyM (QYHKIHUH, HauOoJbIlIee W
HaMMEHbBIIICE 3HAYCHUST (YHKIIMU HAa IPOMEKYTKE; YMETh IIPOBOJUTH UCCIIETOBAaHHE ()YHKIIUH;

- yMeTb HCIOJb30BaTh CBOMCTBA U Tpaduku GYHKIUN Ui pelIeHUS YpaBHEHUI,
HEpaBEHCTB M 3aJady C IapaMeTpaMmu; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pelieHuit ypaBHEHU, HEPAaBEHCTB U UX CHUCTEM

M5
- YMETh ONEepUpOBaTh MOHATHAMU: CpelHee apudmMeTndeckoe, MeanaHa, HanOoIbIIee 1

HaVMEHbIIEE 3HAYCHMs, pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKJIOHEHUE 4YHUCIOBOro Halopa;
yYMEHHUE U3BJEKaTb, HMHTEPIPETUPOBaTh HH(OpMAIMIO, NPEACTaBICHHYIO B Ta0iMLax, Ha
auarpamMmax, rpaukax, OTpa)Xamollyl0 CBOWHCTBA pEaJbHBIX IPOLECCOB U  SBICHUH;
IpPEACTaBIATh HH(POPMALMIO C IOMOILIBIO TAONUIl M JUarpaMM; HcCCiIeloBaTh CTATUCTHYECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM I'padMueCcKuX METOIOB U 3JIEKTPOHHBIX CPE/ICTB;

- yMEThb OIEpHUpOBaTh MOHATHAMHU: TOYKA, MpsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
JBYTPAaHHBIA YTOJI, CKPEHIMBAIOIIMECS MpsAMbIC, NApPAUICIBHOCTh W IEPHEHIUKYISIPHOCTh
NPSAMBIX U IUIOCKOCTEM, YroJl MEXIy MNPAMBIMH, YrOJI MEXKIAy INPSAMONW M IUIOCKOCTBIO, YIOJl
MEXIY IUIOCKOCTSMHM, PACCTOSHHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHHUE MEXAY IPSMBIMH,
paccTosiHUE MEXAY IIJIOCKOCTIMU;

- YMETb WCII0JIb30BaTh NPY pellleHUH 33/ia4 U3ydeHHble GpaKTbl U TEOPEMbI IJIaHUMETPUY;
yMeHHe OLIEHUBAThb pa3Mepbl 0GBEKTOB OKPYKAIOIIEro MUpa

Me6

-yMEeTb pelaTh TEKCTOBBIE 3a/1a4ul pa3HbIX TUIIOB (B TOM YMCJ€ HA MPOLEHTHI, A0JIM U YacTH, Ha
JBUXKEHHE, paboTy, CTOMMOCTb TOBApOB M YCIYI, HaJOrH, 3aJauyd U3 O0JacTH YIpaBliEHUs
JUYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBl [0 YCIOBHIO 3a/Jayd, MCCIEAOBAaTh IOJYyYEHHOE pEIIeHHe U OLEHUBATh
IPaBJON0I00HOCTh PE3YNIbTATOB;

- *yMeTh ONepupoBaTh MOHATUSMHU: OIpeNeJeHHe, aKCMOMa, TeopeMa, CJIEeICTBHUE, CBONCTBO,
NPU3HAK, JOKa3aTelbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH; YMETh (OPMYIMPOBATH 00OpaTHOE U
MIPOTUBOINOJIOKHOE YTBEPKIECHUE, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, HCIIOIH30BaTh METO]T
MaTeMaTUYECKON MHIYKIUH; MPOBOJUTH JOKA3aTEJIbHBIE PACCYXACHMs NpPHU PEIIEHUH 3ajad,
OILICHUBATh JIOTUYECKYIO MMPaBUIILHOCTh PACCyKICHUI;

- *yMmMeTb CBOOOJHO ONEpPUPOBATh TMOHATHAMHU: IIOCJIEAOBATENBHOCTh, apudMeTHUecKas
porpeccusi, TreoMeTpuuYeckas mporpeccusi, OECKOHEYHO YyObIBarollasi TreoMeTpudecKas

11



IIPOrpeCcCHsl; YMETh 3a[aBaTh IIOCIEAOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX
hopmyu;

- *yMeTb BBIOMPATh MOAXOSAIINN METOJ JUIs PEHICHUs 3a/1a4i; TOHUMAaHUEe 3HAYUMOCTH
MaTeMaTUKd B M3YyYEHUU MPUPOAHBIX U OOLIECTBEHHBIX IIPOLIECCOB U SBJICHUH; YMETb
pacno3HaBaTh IIPOSBICHHE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMETb IIPUBOAUTH IIPUMEPHI
MaTE€MaTUYECKUX OTKPBITHUM POCCUICKON U MUPOBOM MaTeMaTU4E€CKON HAYKH

M7- ymeTh onepupoBaTh NOHATUAMM: (DYHKIMS, HENpepbIBHAs (QYHKIMS, IPOU3BOIHAS,
nepBooOpa3Has, ONPEAEICHHbIM HHTErpaig; yMeTb HaXOIUTb IPOU3BOJIHBIE 3JIEMEHTapHBIX
(GyHKLIUH, UCIIOJIB3Ys CIPAaBOYHBIE MaT€pPHAJIbl; UCCIENI0BATh B NPOCTEHIINX Caydasx (yHKIHUU
Ha MOHOTOHHOCTb, HAaXOJIWTh HAuOOJIbIIME M HAMMEHbIIME 3HaueHHs (YHKLUMHA; CTPOUTh
rpaduKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM allllapaTa MaTeéMaTHYeCKOro aHajiu3a; HMPUMEHSThb
IIPOU3BOJHYIO IIPU PELICHUN 3a]a4 Ha JBUKCHHUE; peliaTh PAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4U
Ha HauOOJbIINE U HAMMEHbIINE 3HAUYCHHS, HAa HaX0XKJICHUE ITyTH, CKOPOCTHU U YCKOPEHHUS;

- YyMETb ONEpPUPOBATH MOHATUSAMHU: ABM)KEHUE B INPOCTPAHCTBE, MOJOOHBIE (PUTYpHI B
IPOCTPAHCTBE; HCIIOJIF30BaTh OTHOIICHHE IUIOMIA/ICH TMOBEPXHOCTEH M 00BEMOB IOJZOOHBIX
¢buryp npu pemeHuu 3aay;

- yYMETh BBIUUCIATH TE€OMETPUYECKHE BEIMYMHBI ([UIMHA, Yrojl, IUIoLaab, OO0bBEM,
IUIOIIAb TOBEPXHOCTH ), UCIIOIB3Ys U3yUEHHBIE (POPMYIIBI U METOIBI

® NPEOMEMHBIX:

Hl) BJIAICHUC MCTOAAMU MNOKA3aTCJIbCTB, AJII'OpUTMaMU PCHICHUA 3alda4; YMCHUC
q)OpMYJII/IpOBaTI) OIpeaAcCICHUA, AKCMOMBI U TCOPEMBI, IPUMCHATD UX, IPOBOJAUTL JOKA3aTCIbHBIC
pacCy’KACHUS B XOAC PCHICHUSA 3a4a4;

I12) ymenue omepupoBaThb MOHATUSMHU: CTENEHb 4YHCIA, JOorapudM 4YUCIa; YMEHHUE
BBITIOJHATh BBIYMCIICHHE 3HAYCHUW W TMPeoOpa3oBaHMsI BBIPAKCHHA CO CTEHCHIMHU U
norapudmamu, mpeodpazoBaHus APOOHO-PALMOHATBHBIX BBIPAKECHHIA,

H3) YMCHUEC OINICPHUPOBATH NOHATUAMM: pAllMOHAJIBHBIC, UPppAllMOHAJIBHBIC, ITIOKA3aTCIbHBIC,
CTCIICHHEIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKUC YPABHCHUS U HCPABCHCTBA, UX CUCTEMBI,

I14) ymenue onepupoBaTh MOHATHAMH: (PYHKLMS, HENpepbIBHAs (DyHKIMS, POU3BOAHAS,
nepBooOpasHasi, ONpeAETCHHbIM HHTErpai; yMEHUE HaXOJUTh IPOU3BOJHBIE 3JIEMEHTapHBIX
(GyHKIMH, UCIIONIb3YSl CIIPABOYHBIE MAaTepUalbl; UCCIEA0BATh B MPOCTEHIINX CIIydasix (YHKIMH
Ha MOHOTOHHOCTb, HAaXOJWTh HAWOOJIbIIME M HAMMEHbIIME 3HaueHUs (YHKIMUHA; CTPOUTHh
rpaukd MHOTOYJIEHOB C HCIOJB30BaHMEM allllapaTa MAaTeMaTUYeCKOro aHallu3a; MPUMEHSTH
MIPOU3BOHYIO IIPU PELICHUH 3a]a4 Ha JABUXKCHHUE; pellaTh PAKTUKO-OPUEHTUPOBAHHBIC 3a1a4U
Ha HauOOJIbILINE U HAaUMEHBIIINE 3HAUEHUs], Ha HaX0X/IEHHUE TyTH, CKOPOCTH U YCKOPEHUS;

I15) ymenue onepupoBaTh NOHATUSMU: pallMOHaIbHas QYHKIUS, IOKa3aTelbHas PyHKLINA,
cTeneHHas (QyHKUMs, Jorapupmudeckas QyHKIUSA, TPUTOHOMETpUUYEeCKHe (QYHKIUU, 0OpaTHbIE
GyHKIIMM; YMEHHE CTpPOUTh TpadUKU HU3YYEHHBIX (YHKIUH, HCIOJIb30BaTh TpaduKu MpH
U3y4EHHH TMPOIECCOB M 3aBUCUMOCTEH, MPpH PEIICHUH 3a]ad U3 JAPYruX y4yeOHBIX MPEAMETOB U
3a]1a4 U3 pealbHOM JKHU3HM; BbIpaKaTh GOpMyJiaMy 3aBUCUMOCTH MEXIY BEIMUYNHAMU;

I16) ymenue pemats TEKCTOBBIC 3a/1a4H Pa3HBIX TUIIOB (B TOM YHUCIIE HA MPOLIEHTHI, JOIU 1
4yacTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBapOB W YCJIYyr, HaJOrH, 3ajauyd U3 o0jacTu
yIpaBlIeHUS JUYHBIMH H CEMEWHBIMH (UHAHCAMH); COCTABJIATH BBIPAKEHUS, YpPaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3a/layM, MCCIEA0BaTh IOJIYyYEHHOE pELIeHUEe U
OIICHUBATH MPABAONOI00HOCTh PE3YIIbTATOB;
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I17) ymeHnue onepupoBaTh MOHATUSAMU: CpellHee apu]mMeTnieckoe, MeuaHa, HauOosbIee
U HauMEHbIlIee 3HAYEHUs, pa3Max, AUCIEpPCHs, CTAaHIAapTHOE OTKJIOHEHHE YUCIOBOrOo Habopa;
YMEHHUE U3BJIEKaTh, HMHTEPIPETUPOBATh HH(POpMAIMIO, TPEACTABICHHYI0O B TalnMIax, Ha
auarpamMmax, rpagukax, OTpa)Kaloollyl0 CBOWCTBA pealbHbIX IPOLECCOB U  SIBJICHUIA;
NPEACTaBIATh MHPOPMAIMIO C TIOMOIIBIO TAONUIl M JUarpaMM; HCCIENOBaTh CTATUCTHYECKUE
JTaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM I'padMueCcKUX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

I18) ymenue omepupoBaTh TMOHATHUAMH: CIYYaWHBIM ONBIT W CIOydallHOE COOBITHE,
BEPOSATHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C HCIHOJIB30BaHUEM
rpadguyeckux MeETOJOB; MPUMEHATh (OPMYIbl CIOXKEHHS M YMHOXKEHHS BEpPOATHOCTEH,
KOMOHMHATOpHBIE (DAKTHl U GOPMYIBI MPU PEIICHUH 3a7a4; OLIEHUBATh BEPOSITHOCTH PEaIbHBIX
COOBITHIf; 3HAKOMCTBO CO CIIy4alHBIMHU BEIMUYMHAMU; YMEHHE MPUBOAUTH IPUMEPHI IPOSBICHUS
3aKOHA OOJBIIMX YHCEN B MPUPOTHBIX M OOIIECTBEHHBIX SIBICHUSX;

I19) ymenue omepupoBaTh HOHSTUSAMM: TOYKa, MpsMasi, IJIOCKOCTh, INPOCTPAHCTBO,
JIBYTPAHHBIA yTOJI, CKPEUIMBAIOIIMECS TMpsAMble, NapaJUICIbHOCTh U MEPHEHIUKYISIPHOCTH
NPSIMBIX U IUIOCKOCTEH, yroJ MEXIy NPSAMBIMU, YroJl MEXAY MPSMONM U IUIOCKOCTBIO, YIOJ
MEXIY TUIOCKOCTSMH, PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMHU,
pPacCTOSIHUE MEXY IUIOCKOCTSAMM; YMEHHME HCIIOJIb30BAaTh IPU PELICHUU 3a/1ady H3Yy4YCHHbIE
(GaKThl ¥ TEOPEMBI ITITAHUMETPUH; YMEHHUE OLIEHUBAThH Pa3Mepbl 00bEKTOB OKPYKAIOIIETO0 MHUPA;

I110) ymeHue omepupoBaTh MOHATHSAMHU: MHOTOTPaHHMK, CEYEHUE MHOTOTpaHHMKA, KYO,
napaujenenunes, npusma, nupamua, Gurypa v noBepXHOCTb BpallleHHs], HMINHAP, KOHYC, 1ap,
cdepa, ceueHus GUTypbl BpalleHus, IUIOCKOCTh, Kacaromiascs cdepbl, MWINHIPA, KOHYCa,
IUIOIAAb OBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCA, IMINHApPA, IUIOIMAaAb cepsl, 00beM KyOa,
IPSIMOYTOJIBHOTO TapaijiesienuIea, TUpaMubl, IPU3Mbl, IWIMHApPA, KOHYyca, LIapa; yMEHUE
n300pakaTb MHOTOI'DAaHHMKHM U ITOBEPXHOCTU BpAIllEHHUs, UX CEYEHHUS OT PYKH, C IOMOLIbIO
YEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJCTB; YMEHHE paclo3HaBaTb CUMMETPUIO B
IPOCTPAHCTBE; YMEHHUE Pacllo3HaBaTh PAaBUIbHbIE MHOTOTPAHHUKHY;

I111) ymenue onepupoBaTh MOHATUSAMU: IBUKEHHE B MPOCTPAHCTBE, M0100HBIE (PUTYPHI B
IPOCTPAHCTBE; MCIIOJB30BaTh OTHOLIEHHE IUIOLIA/el MOBEPXHOCTEH M 00BEMOB IMOAOOHBIX
buryp npu perieHny 3aaay;

I112) ymeHue BBIYMCIATH T'€OMETPHUUECKUE BEIMUYUHBI (IJIMHA, YroJl, IUIOLajb, 00BEM,
IUIOUIA/1b TOBEPXHOCTH ), UCIIOJIb3YSl U3YYEHHbIE (POPMYJIIBI U METO/IBI;

I113) ymenue omnepupoBaTh TMOHATUSMU: NPSIMOYroJibHAs CHCTEMa KOOpAMHAT,
KOOPJMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAIAPHOE IPOU3BEACHHUE, YroJl MEXKIY
BEKTOPAaMH, CyMMa BEKTOPOB, IPOM3BEJCHHE BEKTOpPA HA YHUCJIO; HAXOAUTh C IIOMOIIBIO
U3y4eHHBIX (HOPMYJ KOOPJMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE MEXy IByMsI TOUKaMH;

I114) ymeHue BHIOMpPATH MOAXOIANIMN M3YyYEHHBIH METOJ [JIsi pelIeHUs 3aj]avH,
pacrio3HaBaTh MareMaTuyeckue (akTbl W MaTeMaTH4YeCKUe MOJENM B NPUPOAHBIX U
OOLIECTBEHHBIX SIBIICHUSIX, B HCKYCCTBE; YMEHHE MPHUBOJIUTH MPUMEPbl MaTeMaTHUYECKHX
OTKPBITUMA POCCUMCKON U MUPOBOW MaTeMaTHUYECKOU HAYKH.

Oco00e 3HaYeHMe AUCHMIINHA HMeeT npu ¢popmupoBanuu u pazsutun OK:

OK 3. OpranuzoBbIBaTh COOCTBEHHYIO AEATEIHHOCTb, BHIOMpATh THUIOBBIE METOIBI U
CIOCOOBI BRIMOTHEHUS MPOGECCHOHATBHBIX 33]1a4, OIIEHUBATh X d(PPEKTUBHOCTh U KA4eCTBO.

OK 4. IIpuHuMath pemieHus B CTaHJAPTHBIX M HECTAHAAPTHBIX CUTYallUsAX, B TOM UHCIE
CUTYyalUsAX PUCKA, U HECTU 3a HUX OTBETCTBEHHOCTD.
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OK 6. OcymecTtBisiTh TOWCK W HWCIONB30BaHUE WHPOPMAIMHM, HEOOXOIUMON IS
3(PEeKTUBHOTO BBHIMOJHEHUS MPOGECCHOHATBHBIX 3a/1ad, MPO()ECCHOHATFHOTO U JTUYHOCTHOTO
pa3BuUTHUA.

OK 7. Hcnonp3oBarb  MH(POPMAMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTUH B
npo¢eCCHOHATIBHOM 1A TEIbHOCTH.

JINYHOCTHBIE Pe3yabTAaThl peaju3aliy NPOrpaMMbl BOCHIUTAHUSA:

JIP 3. I1posBIISIIOIIMIM aKTUBHYIO TPaXJaHCKYIO MO3UIIMI0 HAa OCHOBE YBa)KEHHUS 3aKOHA U
NPaBOMOPSIIKA, TPaB M CBOOOJA COrpaxkIaH, YBaKEHUS K HCTOPUYECKOMY H KYJIbTYPHOMY
Hacieguio Poccun. OCO3HAaHHO M JIEATENBHO BBIPAKAIOIUN HENPUATHE AUCKPUMHHALUU B
o0LIeCTBE 10 COLMAJIbHBIM, HALMOHAJIBHBIM, PEJIUTHMO3HBIM IPU3HAKAM; SKCTPEMM3MA,
TEeppopHU3Ma, KOPPYILMH, AHTUIOCYAAPCTBEHHOW aedrenbHOCTH. OOnajaromuil  OnbITOM
IPaXAAHCKOW COLIMAJIBHO 3HAUYUMOM JIEATENbHOCTH (B CTYJIEHYECKOM CaMOYIIPaBJICHUU,
JOOPOBOJIBYUECTBE, IKOJIOTMYECKUX, MPUPOJOOXPAHHBIX, BOECHHO-NIATPUOTUYECKUX U Jp.
O00BbEIMHEHUAX, aKIUAX, Mporpammax). IlpuHumaromuii ponb u30MpaTens W y4acTHUKA
0O0I11€CTBEHHBIX OTHOLLIECHUH, CBSI3aHHBIX C B3aUMOAECHCTBUEM C HAPOJHBIMU U30paHHUKAMU

JIP 4. TlposiBisitolivii ¥ 1EMOHCTPUPYIOIIMM yBa)KEHHUE K TPYly YE€JIOBEKA, OCO3HAOLIUI
LIEHHOCTb COOCTBEHHOIO TpyAa M Tpylda JApPYruX JroAed. OKOHOMHYECKH AaKTHUBHBIMH,
OpPUEHTHPOBAHHBIN HAa OCO3HAHHBINA BHIOOP chepbl MpodecCHOHAIBHON AEATENBHOCTH C YUYETOM
JUYHBIX SKU3HEHHBIX IUIAHOB, HOTPeOHOCTEH CBOEM ceMbU, POCCHHCKOro OOIIecTBa.
Bripakaromuii 0CO3HaHHYI0 TOTOBHOCTh K TOJyYEHHIO MPO(GECCHOHATBHOTO 00pa3oBaHus, K
HENpepbIBHOMY 00pa30BaHUIO B TEUEHUE )KU3HU J|eMOHCTPUPYIOIMHA TO3UTHBHOE OTHOILICHHE
K pEryJupOBaHUIO TPYAOBBIX OTHOIIEHUH. OpUEHTUPOBAaHHBIM Ha caMOOOpa3oBaHHE U
npoeCCHOHATIBHYI0 HEPENOArOoTOBKY B YCIOBHUAX CMEHBl TEXHOJIOTMYECKOIo YyKiIaja H
COIYTCTBYIOILIMX COLMANbHBIX NepemeH. Crpemsuiicss K (GOpPMUPOBAHHIO B CETEBOM cpere
JUYHOCTHO U NMPO(eCCHOHAIBHOTO KOHCTPYKTUBHOTO «LIU(POBOTrO CiIeIa»

JIP 6. OpreHTUpOBaHHBIH Ha  1podeccuoHaIbHBIE  JIOCTHXKEHUS, JIEATEIIBHO
BBIPa)KAIOLINH 1103HABATEIbHbIC HHTEPECHI C YIETOM CBOUX CIIOCOOHOCTEN, 00pa30BaTENbHOIO U
po(hecCuOHAIBHOr0 MapIIpyTa, BBIOpaHHON KBaJM(UKALIUH.

JIP9. CosHaromuii 1IEHHOCTh JKU3HHU, 3A0pOBbs W Oe3omacHoctu. Cobmromaromuii u
MpOTMaraHupyOIMHUi 3I0pOBBI 00pa3 XKU3HHU (30pOBOE MHUTAHUE, COONIOJCHUE TUTHEHBI,
PEKUM 3aHATHM M OTAbIXa, (U3UYecKas aKTUBHOCTB), JIEMOHCTPUPYIOIIMHA CTpEeMJIEHHE K
¢uznyeckoMy coBepieHCTBOBaHMIO. [IposBistonnii co3HaTenbHOE U 00OCHOBAaHHOE HETIPUSITHE
BPEIHBIX MPUBBIYEK U ONACHBIX HAKJIOHHOCTEH (KypeHHe, ynoTpebaeHne alKoros, HapKOTHKOB,
NICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UIp, JHOOBIX (OpPM 3aBUCUMOCTEH), NECTPYKTUBHOTO
NOBEJICHU B OOIIECTBE, B TOM YHCJIE B IUPPOBOH cpee.

TPEBOBAHUA K PE3YJIbTATAM OBYYUYEHU A

1.4. PexoMmeHayeMoe KOJMYECTBO YacOB Ha OCBOCHHE YYEOHOW JAMCLMILIMHBL:
00s13aTeNIbHOM ayIUTOPHON yueOHOM Harpy3ku oOydaromierocs 220 4acoB; CaMOCTOSATENIbHOM
paboThl oOyuaromierocs 2 4acos.
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2. CTPYKTYPA U COJIEPY)KAHUE YUYEEHON JIUCLIUIIJIMHbI

2.1. O6beM y4eOHON AUCIUTUIMHBI M BUJIBI y4eOHOM pabOoThI

Bunx yuebnol paboThl KonuyectBo
4acoB
OO0si3aTenbHas ayJuTOpHAs yueOHasi Harpy3Ka 220
B ToM uncne
TEOpPETUYECKOe 00yUeHnE 160
MPAKTUYECKHUE 3aHATUS 60
[TpodeccnoHaIbBHO OPUEHTHPOBAHHOE COJICPKAHUE 88
B ToMm uncne
Teoperuueckoe oOydeHue o4
[IpakTueckue 3aHATHS 34
WuauBuyanbHbIA TPOEKT (Ha/Her)™* HET
caMoCTOsITeNIbHAsl paboTa CTYIEHTOB 2

[IpomexyTouHas aTTectanus (dK3aMeH) - ; And.3auer
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2.2. TemaTu4eckuil m1aH U coiep KaHue y4eOHON AUCIMILIMHBI «<MATEMaTUKA!

Conepxanue yueOHOro MaTepraia (OCHOBHOE U IPO(eCCHOHAIBHO-

HaumenoBanue pa3znenon . O6bem YpoBeHb
4 Tent OpPUEHTUPOBAHHOE), JIAOOPATOPHBIC U MPAKTUYECKUE 3aHATHUS, TPUKIATHON MOTYITh . OCBOCHIIS
(pu HANTMYMN)
1 2 3 4
OcHoBHOE cojiepKaHue
1.Paznen IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI 16
Tema 1.1 Coneprkanue y4eOHOro Matepuana
[enb u 3anauu | Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue nPUKiIaOH02o
MaTEeMaTHUKHU IIpHU | MOOy5)
OCBOGHUU CrelHanbHOCTH | 1 ba3oBble 3HaHUS ¥ YMEHUS MO0 MaTeMaTUKE B MPOPECCUOHAIBHOM U B 2 1
IIOBCE/IHEBHOM J1€ATEIbHOCTH.
Tema 1.2 Coneprkanue y4eOHOro MaTepuana
Uucna wu  Beuucienus. | Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue nPpuKiaoHo2o
Beipaxenus U | MoOyns)
npeoOpazoBaHus 2 | He#ictBusST Hag  TOJNOXHUTEIBHBIMM M OTPUIATENBHBIMH  YHCIIAMH, 2 1
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.
JeiicTBus co cTeneHsMu, (OPMYIbI COKPAIIEHHOTO YMHOXKeHUs. [leficTBus
CO cTeneHsIMU, POpPMYJIIbI COKPAIIEHHOTO YMHOXKEHHUS.
Tema 1.3. Coneprkanne y4eOHOr0o MaTeprana
I'eomerpus Ha uiockoctd | Ilpogpeccuonanvno-opuenmupogannoe cooepicanue (cooepicanue RPUKIAOHO20
Mo0yns)
3 Bunasr mnockux ¢uryp u ux miomaab. [I[pakTHKO-OpueHTHPOBAHHBIE 33]]a4H B 2 1
Kypce reOMEeTpHUH Ha MIOCKOCTH
IIpakTuueckoe 3ansTue Ne 1. [IpakTuKO-OpHUEHTHpPOBAHHBIC 3aJa4d B Kypce 2 2

TCOMETPHUH HaA IIIOCKOCTU

Tema 1.4
[IporieHTHBIC BHIYMCIICHHS

Copnepxanue yueOHOro MaTepuana
Ilpogpeccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue nPUKIAOHO20
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Mooyns)

IIpakTnyeckoe 3ansitue Ne 2 IIpocTble mNpOLEHTH, paszHbIE CHOCOOBI HX 2
BbIYMCIICHUS. CIIOKHBIE IPOLEHTHI.
Tema 1.5 Conepxanue yaeOHOTO MaTepuaa
VYpaBHeHus u HepaBeHCTBa | Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepiricanue nPpuUKiIaoHozo
Mooyns)
IIpakTuyeckoe 3ansaTme Ne 3. JluHeliHble, KBaJpaTHbIC, IPOOHO-IMHECHHBIC 2
YpaBHEHHUS U HEPABEHCTBA.
Tema 1.6 Coneprkanue y4eOHOro Matepuana
BxoHOI KOHTPOJIb IIpakTuyeckoe 3ansaTue Ne 4. Broruncnenuss u npeoOpa3oBaHus. YpaBHEHUS U
HepaBeHCTBa. ['eomMeTpus Ha MIIOCKOCTH 2
Konmponvnaa padoma .
Pa3nes 2 Ilpsimble M JIOCKOCTH B MPOCTPAHCTBE 12
Tema 2.1. Coneprxanue yueOHOro MaTepuaa
OcHoBHbIE MOHATHUSA
CTEPEOMETPHH.
Pacnonoxxenune npsmeix u | 4 [Ipenmer crepeomerpun. OCHOBHBIE MOHSATHUS (TOYKa, MpsAMas, IUIOCKOCTb, 2
IIJIOCKOCTEMN npoctpancTtBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs,
napajuleibHble W CKpemuBaromuecss npsmbie. [Ipu3sHak ©W  CBOMCTBO
CKpelUBaroImuxcs NpsMbiX. OCHOBHbBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Coneprxanue yueOHOro MaTepuaa
[TapamnensHOCTh TpsIMBIX, | IIpogheccuonanvno-opuenmuposannoe cooepicanue (cooepricanue nPUKIAOHO20
OpsIMOM M IUIOCKOCTH, | MOOY/51)
IIJIOCKOCTEMN
2
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5 | [TapannensHble mpsimas U 1uiockocTb. Omnpenenenue. Ilpusnak. CpolicTBa
[Tapamnensubie  miockoctu. Omnpenenenne. I[lpusnak. CaoiictBa  (C
JIoKa3aTeslbcTBOM). Terpasap u  ero anemeHtol. [lapamnenenunen
[TapamneneHbple 1iockoctd. Omnpenenenue. Ilpusnak. Terpasgp u ero
anemenThl. [lapamnenenunen u ero snemenTsl. CBONHCTBA MPOTUBOMOIOKHBIX
rpaHed U auaroHanen napaienenunena. Iloctpoenue ceuenuii. Pemienue
3ajad.

Tema 2.3.
[IepnieHAUKyYIAPHOCTD
IPSAMBIX, IPSIMOHN U
IIOCKOCTH, TNIOCKOCTEH

Coneprxkanne yueOHOro MaTepuasia
Ilpogheccuonanvho-opuenmupoeannoe cooeprcanue (cooeprcanue nPUKIAOHO20
Mo0yns)

6 IlepnenaukynspHsle npsMele. [lapaensHbie npsMble, IEPIEHINKYIISAPHBIE K
IIOCKOCTH. IIpu3HaK INEpHEeHIUKYIAPHOCTH IMPSAMOM U IUIOCKOCTH.
HoxaszarenbctBo. Ilepnennukynsasp u  HakinoHHas. IlepnenpukynsapHsie
JI0CKOCTH. [IpHU3HaK nmepneHuKyIsApHOCTH IIJIOCKOCTEN. JJ0Ka3aTenbCTBO.
PaccrosiHus B IpOCTpaHCTBE

Tema 2.4. Coneprkanne y4eOHOro MaTepuana
T M Tpex v

copema 0 pex 7 Teopema 0 Tpex NEpHEHAUKYJIApax. YTOJI MEXAYy NpSAMON M IUIOCKOCTBIO.
TICPHCHINKYIApax VYron Mexay II0CKOCTSIMU
Tema 2.5. Coneprxanue yueOHOro MaTepuaa
[TapannensHele, Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHOZ0
MEePICHINKYJISIPHBIE, Mooyns)

CKPCIIUBAIOIIHUECS IPAMBIC

IIpakTuyeckoe 3ansitue Ne 5. AKCHOMBI cTepeoMeTpuu. [lepneHauKyIIpHOCTh
NpAMOM M IUIOCKOCTH, MAapaJIEIbHOCTh JBYX MPAMBIX, NEPHECHIUKYIIPHBIX
IJIOCKOCTH, MEPIEHAUKYISPHOCTD INIOCKOCTEN

Tema 2.6.

Copepxanne yaeOHOTO MaTepuana
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Pewenne 3anau. [Ipssmblie u

IIpakTnyeckas padora Ne6. PacnonoxeHue mpsMBIX U IUIOCKOCTEH B

IIOCKOCTH B | IpocTpaHCcTBe. [lepneHauKyIsIpHOCTE U MApaUIeIbHOCTD NPSMBIX M IUIOCKOCTEH.

IIPOCTPAHCTBE CkpeuBatouuecs npsmelie. Konmponwvnaa paboma 2

Pa3nen 3. KoopauHaTsl 4 BEKTOPBI 10

Tema 3.1 Cogepxanue yaeOHOTO MaTepuaa

JlexapToBBl KOOPIAMHATHI B

npoctpaHcTBe. PaccrosiHue

MEXIy JBYMs TOYKamH. | 8 JexapToBbl KoopAauHaThl B mpocTpaHcTBe. [Ipocreiimme 3amaun B 2

Koopnunatel  cepeauHsl KoopauHaTax. PaccrosiHue Mexay IBYMs TOUYKaMH, KOOPIWHATHI CEPEIUHBI

oTpe3Ka OTpe3Ka .

Tema 3.2 Coneprxkanue y4eOHOro Matepuana

Bexkrops! B IpocTpaHCTBE. 9 | BekTops! B mpocTpancTBe. CI0XKeHHE U BHIYATAHHE BEKTOPOB. Y MHOKECHHE 2

Vroa Mexay BeKTOPAMH. BekTopa Ha yncio. Kommianapusie BekTopsl. CKaIsipHOE TPOU3BEACHUE

CKa/IsipHOe TPOM3BEIEHHE BEKTOpOB. PaznoxeHne BEKTOpa 10 TpeM HEKOMILIAHAPHBIM BEKTOPAM.

BEKTOPOB 10 | KoopauHaThl BEeKTOpa, CKalIpHOE MPOU3BEICHHE BEKTOPOB B KOOpAMHATAX, 2
YIroJl MEXKJy BEKTOpaMH, Yrod MEXAY MPAMON M IUIOCKOCTBIO, YIOJl MEXKIY
TUTOCKOCTSIMU. Y paBHEHHUE IJIOCKOCTH.

Tewma 3.3 Coneprkanue y4eOHOro MaTepuana

ITpakTuko- Ilpogpeccuonanvno-opuenmupogannoe cooeprcanue (cooeprcanue RPUKIAOHOZ0

OpPUEHTHUPOBAHHbBIE 3a/laul | M0OOY/ist)

Ha koopauHaTtHO# | [IpakTHyeckoe 3ansaiTHe Ne7.  KoopauHaTtHas — IUIOCKOCTh.  BblumciieHue 2

IUIOCKOCTH paccTosHUM U IUIOIIAeH Ha MII0CKOCTH. KoMuecTBeHHbIE pacyeThl.

Tema 3.4 Coneprkanne y4eOHOT0 MaTeprana

Pemenne 3agad. | [lpakTudeckoe 3ansitme Ne 8.J/[ekapToBbl KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI 2

KOOp,Z[I/IHaTLI H BCKTOPLI

B npocTtpaHcTBe. CII0)KEHHWE M BBIUUTAHUE BEKTOPOB. YMHOXXEHHME BEKTOpa Ha
yucno. KomrutaHapasle  BekTOpbl.  CKalnsipHOE  INPOU3BEACHHUE  BEKTOPOB.
PasnoxeHne BekTopa 1o TpeM HEKOMILIaHApHBIM BekTopam. lIpocrelimue 3anaun B
KoopauHarax. KoopauHatel BEKTOpa, PacCTOSTHUE MEXAY TOYKaMH, KOOPAMHATHI
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CCPCAHBI OTPC3Ka, CKAIAPHOC IPOU3ZBCACHHUC BCKTOPOB B KOOpAHMHATAX, YIroJ

MEXly BEKTOPaMH, YIOJl MEKIY IIPSIMON U IUIOCKOCTBIO, YTOJI MEXAY IUNIOCKOCTSIMH.

Konmponvnas pavoma
Pa3zgea 4. OcHoBbI TpUTrOHOMeTpHHU. TpUroHoMeTpryeckne QyHKIUN 26
Tema 4.1 Coneprkanue y4eOHOro MaTeprasa
Tpuronomerpuyeckue 11 | Paguannas wmepa yria. [loBOpoT TOYKM BOKpYr Hayajia KOOpIHMHAT.
(GYHKIMU  TIPOU3BOIHHOTO OnpeneneHue cuHyca, KOCHHYCA, TaHI'€HCa W KOTaHTe€HCa. 3HAKU CHUHYyca, 2
yria, yncna. Panuannas u KOCHMHYCa, TaHI€HCa M KOTaHTE€HCa I10 YETBEPTSAM. 3aBUCUMOCTb MEXIY
rpajgycHas Mepa yria CHUHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTaHT'€HCOM OJIHOT'O U TOI'O K€ yrJja.
Tema 4.2 Cogepxanue yueOHOro MaTepuana
OcHOBHBIE 12 | Tpuronomerpuueckue ToxkaecTtBa. CHHYC, KOCHHYC, TaHI€HC U KOTAHI'€HC
TPUTOHOMETPHYECKHE yIJ0B o U - o. Dopmysbl mpUBeICHUS. 2
TOX]IECTBA.
DopMyIbI IPUBEACHUS
Tema 4.3 Coneprkanue y4eOHOro MaTepuana
Cunyc, xocunyc, taHrerc | 13 | Cymma u pasHocth cuHycoB. CymMma W pa3HOCTh KocuHycoB. CHHYC H 2
CyMMBl M Pa3HOCTH JIBYX KOCHHYC JBOMHOro yrna. ®opmynsl mojoBuHHoro yria. IIpeoOpasoBanus
yTJIOB CYMMBI TPUTOHOMETPUUECKUX (YHKLUUN B MPOU3BEICHHE U NMPOU3BEIEHUS B
Cunyc u KOCUHYC CyMMY.
nBoiHOro yrina. ®opmyinsl | 14 | BelpakeHHe TPUTOHOMETPHUYECCKUX (GYHKIUI 4Yepe3 TAaHI'CHC MOJOBHHHOIO
MOJIOBUHHOTO yTiia apryMeHra. [Ipeo6pazoBanus MPOCTEHIINX TPUTOHOMETPUUECKUX 2

BBIPAKCHUI.

Tema 4.4 Coneprkanne y4eOHOr0o MaTeprana
Oynkuuu, HX cBoucTBa. | 15 | OOnmacte ompeneneHuss W MHOXKECTBO 3HaueHWH (yHknumit. YETHOCTS, 2

Crnioco0sl 3a/1aHKs HEYETHOCTb, IEPUOIUYHOCTh PYHKIMNA. CriocoObI 3a1aHus HyHKIUH.
byHKIMMA
Tema 4.5 Copepxanne yaeOHOTO MaTepuana
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Tpuronomerpudeckue
¢yHKIMM, MX CBOWCTBA U
rpaduku

16 | OGmactp onpeneneHUss W MHOXECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX
¢bynkunii. YETHOCTh, HEYETHOCTH, MEPUOJUYHOCTH TPUTOHOMETPUUYECKHUX
¢ynkuunii. CoiicTBa U rpaduku GYHKIUMH y =COS X, Yy =Sin X, y =tg X, y =

ctg x.
Tema 4.6 Coneprkanue yueOHOro MaTepuana
IIpeoOpazoBanue IIpakTuyeckoe 3ansitme N9, Ckatme ©  pacTshkeHHE — TpadUKOB
rpadukoB TPUTOHOMETPHUUECKUX (PYHKIIHA.
TPUTOHOMETPHUYECKHUX [Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
byHKIMi
Tema 4.7 Coneprxkanue yaeOHOro MaTepuana
Ornucanue Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHOZ0
IIPOU3BOJCTBEHHBIX Mooynn)
IpOLECCOB ¢ moMowb | 17 | Mcnons3oBaHue CBOICTB TPUTOHOMETPUUECKUX byHKIMI B

rpaduKoB PYyHKIHIT

npoecCHOHANBHBIX 3aa4ax

IIpakTyeckoe 3ansitue Ne 10. Vcnonp3oBaHuE CBOMCTB TPUTOHOMETPHUUECKHUX
¢byHKLUH B TpoecCHOHaIBHBIX 3a/1a4ax

Tema 4.8 Coneprkanue y4eOHOro MaTepuana

OO6patHbIe 18 | O6patHbie TpuroHomMeTprueckue Gpyakiun. Mx cBoiicTBa 1 rpaduKu
TPUTOHOMETPHUYECKHE

byHKIIUN

Tema 4.9 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpudeckue

YpaBHCHUA U HCPABCHCTBA

19 | VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
Pemenne TpUrOHOMETPUYECKUX YPaBHEHUN OCHOBHBIX THIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKHE YPAaBHEHHS, CBOIAIIMECS K KBAaJIPATHBIM, peEIIacMble
pa3IokKEHUEM Ha MHOKUTEIH, OJITHOPOJIHBIE. IIpocreitmne
TPUTOHOMETPUUECKHUE HEPABEHCTBA

Tema 4.10

Copneprkanue yueOHOTO MaTepraia
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Cucremsl 20 | CucteMbl IPOCTEHIINX TPUTOHOMETPHUECKUX YPaBHEHUN 2

TPUTOHOMETPUUECKUX

ypaBHEHUI

Tema 4.11 Coneprkanue y4eOHOro Marepurasa

Pemenne 3amad. ocHOBHI | [IpakTHyeckoe 3ansitue Ne 11. IIpeoOpa3oBaHne TPUTOHOMETPUUYCCKUX

TPUTOHOMETPHH. BbIpakeHHI. PellieHne TPUTOHOMETPUYECKUX YpaBHEHHUHW W HEPAaBEHCTB B TOM 2

Tpuronomerpuyeckue YHUCJIE C UCTIOJIB30BAHUEM CBOUCTB () YHKIIUM.

byHKUIUM

Pa3nean 5. [IpousBoanas pyHkium, ee npuMeHeHne 22

Tema 5.1 Coneprkanue y4eOHOro Marepuana

ITonsarue MpOU3BOAHOM. | 21 OrmpezenieHne YHUCIOBOM TOCIIEIOBATEIBHOCTH W CHOCOOBI €€ 3aJlaHusl.

@opmynasl U IpaBuiIa CpoiicTBa 4HMCIOBBIX MoOcienoBaTeslbHOCTEN. OmnpeneneHue mnpexaena

nudepeHIpoBanms MOCIE0BATEIbHOCTH.  BbIUKCIIEHHE TPENEIOB  MOCIEI0BATEIbHOCTEN. 2
IIpenen ¢ynkuuu Ha OeckoHeuHocTH. Ilpenen ¢yHKUMHM B TOYKe.
[Ipupamenne aprymenta. [lpupamenue QyHkuuu. 3amadu, TPUBOASIINE K
MOHATHIO  Npou3BoAHOW.  OmnpeneneHne  MPOU3BOJHOW.  ANTOPUTM
OTBICKaHUS TPOU3BOJAHOM.

Tema 5.2 Coneprkanue y4eOHOro MaTepuana

[TpousBoHbIE CYMMBI, | 22 ®opmynsl auddepenunponanus. [Ipasuna quddepeHurpoBanms 2

pa3HOCTH  TPOU3BEICHUS,

4aCTHOTO

Tema 5.3 Coneprxanue yueOHOro MaTepuaa

ITpon3BoHbIE 23 Omnpenenenue cnoxHoM ¢(yHkuu. I[IpousBojHas TPUTOHOMETPUUECKUX

TPUTOHOMETPUYECKUX ¢bynkuii. [IpousBoaHas cinoxHON GyHKIUU 2

¢byukuuii.  IIpousBoanas
CIIOKHOHM (QYHKIIUH

Tema 5.4

Coneprkanue yueOHOTO MaTepraia
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[Tonsatue 0
HETPEPHIBHOCTH (PYHKITHH.
Meron uHTEpBAJIOB

24 [lonsatue wnenpepbiBHOW (yHKIMH. CBoicTBa HENMPEpBHIBHOW (YHKINU.
CBs3bp M@Ky HENpEpbIBHOCTHIO M AM(PepeHInpyeMOCTbI0 (YHKIUU B
TOYKE. AJITOPUTM pEIICHHs] HEPABEHCTB METO/IOM HHTEPBAJIOB

Tema 5.5 Cogepxanue yaeOHOTO MaTepuaa
['eomeTpuyeckuit u > = v
N 25 I'eomeTpruecKuii CMBICT MPOU3BOAHON (PYHKIIMH — YIIIOBOM KOA(P(PUIIHEHT
buznyeckuit CMBICTT . .
. KacaTenpHOW K rpaduky (yHKIMHM B TOUYKE. YpaBHEHHE KacaTEIbHOW K
MIPOU3BOTHON .
rpaduky (yHKIOUH. AJNTOPUTM COCTAaBICHUS YPAaBHEHUS KacaTelIbHOH K
rpaduky ¢byHkuun y=f(x)
Tema 5.6 Coneprxkanue ydeOHOro Marepuana
dusznyeckuit cMmbicl | [IpakTuyeckoe 3anatue Ne 12, ®Dusuueckuit (MEXaHUYECKHUU)  CMBICI
MIPOU3BOTHOM B | MPOM3BOJHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
PO eCCHOHATBHBIX
3a/1a4ax
Tema 5.7 Copepxanue yaeOHOTO MaTepuana

MOHOTOHHOCTD  (DYHKITHH.
Touku sxkcTpemyma

26 Bospacranne u yObiBaHME (YHKIMH, COOTBETCTBME BO3pacTaHUS U
yObIBaHUS (YHKIMHU 3HAKy NMPOU3BOAHOM. [IoHSATHE MPONU3BOIHON BHICIIETO
MOPSIAKA, COOTBETCTBHME 3HAKA BTOPOM TNPOU3BOJHOM  BBIITYKJIOCTH
(BorHyTOCTH) (PYHKIIMM Ha OTpe3Ke. 3aJaud Ha MAKCUMyM W MUHHMYM.
[TonsiTHE acUMOTOTHI, CIIOCOOBI UX OMpeeNieHUs. AJIITOPUTM HUCCIeI0BAaHUS
(GYHKIMU M TOCTPOEHMsI ee rpaduka ¢ MOMOIIbI0 MPOU3BOAHON. J[poOHO-
TUHEWHas QYHKIUSA

Tema 5.8
UccnenoBanune QpyHKIuUi 1
ocTpoeHue rpaduKkoB

Cogepxanuie yaeOHOTO MaTepuana

27 HccnenoBanmne GpyHKIMHM HA MOHOTOHHOCTH M ITOCTPOCHHE TPaUKOB.

Tema 5.9 HawuGombluee u
HAaWMEHbILIEE 3HAUECHUS

byHKIIUN

Cogepxanue yaeOHOT0 MaTepuana

28 Haxoxnenne HauOONbIIEro ¥  HAMMEHBIIETO 3HAUYeHUH  (yHKIMH,

MOCTpOCHHE TpaUKOB MHOTOWIECHOB C HCIIOJIb30BAaHMEM ammapara
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MaAaTeMaTH4YCCKOIro aHajin3a

Tewma 5.10 Coneprkanue yaeOHOro MaTepuasa
Haxoxnenue Ilpogpeccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue NPUKIAOHO20
ONTUMAJILHOTO pPE3yJbTaTa | M00Y/is)
¢ nomMouero npoussoanoi | IIpakruuyeckoe 3ansitue Ne 13. Hanmensiiee u HanOospIiee 3HaueHUE (PyHKIUH 2 2
B IIPAaKTUYECKUX 3a/1a9ax
Tema 5.11 Cogepxanue yueOHOTo MaTepuana
Pemenue 3a1a4. | [IpakTuyeckoe 3ansatue Ne 14. Qopmynsl u mnpaBuna AuQdepeHIUpPOBAHHUS.
IIpousBonnas Gpynkuuu, ee | MccnenoBanue GyHKIME ¢ TOMOIIBIO MPOM3BOAHOM. Hanbospliee 1 HauMeHbIIIEE 2 1
IIPUMEHEHHE 3HayeHus GpyHkuuu. Konmponwvnasa paooma.
Paznen 6. 34
MHororpaHHHKHM ¥ TeJia BpalleHust
Tema 6.1 Coneprxanue yueOHOro MaTepuaia
Bepumnsl, pebpa, rtpanu | IIpogpeccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue nRPUKIAOHOZ0
MHOTOTpaHHHKA M00yns)
29 [lonsatue w™HOTOrpaHHWKa. Ero smeMeHTH: BepHIMHBI, peldpa, TpaHH. 2 1
Huaronans. Cedenue. BoImykiible 1 HEBBITYKIIbIE MHOTOTPaHHUKH
Tema 6.2 Coneprkanue y4eOHOro MaTepuana
IIpusma, ee | 30 [Tonsitne mpusmel. Ee ocHoBanus u OoKkoBble TpaHH. Bbicora mpu3MBbL. 2 1
COCTaBJISIIOLIME, CEUYEHUE. [Ipsmas u HakioHHas npusma. [IpaBunsHas npusma. Ee ceuenue
[Ipsimasi w  mpaBUJIbHAS
MIPU3MBI
Tema 6.3 Coneprxanue yueOHOro MaTepuaa
[Tapannenenunen, Ky0. | 31 [Tapannenenunen, cBOICTBa NPSAMOYTOJBHOTO THapajuienenunena, Kyo.
CeuenHue KyOa, Ceuenue ky0a, mapajienenumneaa
napasuresienune/a 2 1
Tema 6.4 Copneprxanue yueOHOro MaTepuaa
[Mupammuna, ee | Ilpogpeccuonanvrno-opuenmupogannoe cooeprcanue (cooepicanue nPUKIAOHO20
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COCTaBJIAIOIIUEC, CCUCHUC.

IIpaBunbHass  nupamuza.

VYceuenHnas nupamuaa

Mooyns)

32 [Mupamuna u ee anemenTsl. Ceuenue nupamuisl. [IpaBuiibHas nupamuza.
VYceuennas nupamuaa

Tema 6.5 Cogepxanue yaeOHOTO MaTepuaa

BokoBas " nosiHas | 33 [Tnomank 6OKOBOM M MOTHON MOBEPXHOCTH MPU3MBI, ITUPAMHUIBI
IMOBEPXHOCTH IIPU3MBI,

ImUupamMuabl

Tema 6.6 Cogepxanue yueOHOro MaTepuana

Cummerpuss B KyOe,

napajuienenumnese,
IIpU3Me, IUpaMuIe

34 CumMeTpHsi OTHOCUTENBHO TOYKH, IPSIMOH, TuiockocTi. CuMMmeTpus B KyOe,
napajuiefienunesie, npusme, nupamuie

Tema 6.7

[Ipumepsl cumMMmeTpuii B

Coneprkanue ydeOHOro MaTepuana
Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0

npodeccuun M00yns)
IIpakTyeckoe 3ansatue Ne 15. Cummerpust B IpUpoae, apXUTEKTYpPE, TEXHUKE, B
OBITY

Tema 6.8 Coneprkanne y4eOHOro MaTepuana

IIpaBunpHBIE IIpakTuyeckoe 3ansaTue Ne 16. [lonsaTue npaBuiibHOro MHOTorpaHHuka. CBoiicTBa

MHOTOTPaHHUKH, HX | MPaBUIbHBIX MHOTOTPAHHUKOB

CBOMCTBA

Tema 6.9 Coneprxanue yueOHOro MaTepuaa

Humunaap, ero | Ilpogpeccuonanvno-opuenmuposannoe cooepiricanue (cooepricanue nPpuKiIaoHozo

coctaBistone. Cedenue

Mo0yns)

HWIMH]Ipa 35 | Humuaap u ero snemeHThl. CeueHne NWIHHIPa (MapaielbHOe OCHOBAHHUIO U
ocH). Pa3zBepTka nunmmHapa

Tema 6.10 Copneprxanue yueOHOro MaTepuaa

Konyec, ero | Ilpogpeccuonanvno-opuenmuposannoe cooepirycanue (cooepricanue nPpuKiIaOHo2o
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cocrapistoue. CeueHue | moodynsn)
KOHYCa
36 | Konyc u ero snementsl. CeueHue KoHyca (MapauieIbHOE OCHOBAHHMIO W 2
MPOXOsIIIee Yepe3 BEPIINHY), KOHHYecKue ceueHus. Pa3pepTka KoHyca.
Tema 6.11 Cogneprkanue ydeOHOro MaTepuaa
VYceueHHbI xoHyc. | 37 | Yceuennslii konyc. Ero oOpasyromas u Beicota. CeueHue yCeueHHOTO KOHYyca
CeueHnue YCEUYEHHOTO 2
KOHYCa
Tema 6.12 Coneprkanue y4eOHOro Marepuana
Hlap u cdepa, ux cedenuss | 38 | llap u chepa. B3aumHoe pacrmonokenue chepsl U Iiockoctu. CedeHue
mapa, chepsl. 2
Tema 6.13 Cogepxanue yueOHOT0o MaTepuana
ITonsitue 06 oobeme Tena. | 39 | [lonstne 06 ob6beme Tema. OO6beM Kybda ©  IPAMOYTOJIBHOTO
napauienenumnena. OobeM NpuU3Mbl U MATUHIPA. 2
Tema 6.14 Coneprxanue yueOHOro MaTepuaa
Obbembl W IUIOWANH [ 40 | O6BeMsI nupamMuibl 1 KoHyca. O0bem mapa. [lnomaam noBepxHocTeit Ten 2
MIOBEPXHOCTEH Te
Tema 6.15 Coneprxanue yueOHOro MaTepuaa
Pemenne 3anau. | Ilpogpeccuonanvno-opuenmuposannoe cooepiycanue (cooeprcanue npukiaoHo2o
MHOTrOrpaHHUKH | Teja | Mooyisn)
BpAILCHUS IIpakTuueckoe 3ansitue Nel7. OObemMbl ¥ IUIOWAAM  TOBEPXHOCTH 2
MHOTOTPAHHHUKOB M TEJI BPAIICHHS
Koumponvnasa paooma.
Pazngen 7. 16

ITepBooOpa3Has pyHKINH, e IPUMEHEHUE

Tema 7.1

‘ Copepxanne yaeOHOTO MaTepuana
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[lepBooOpa3nas QyHKIUH.

41

33,[[3.‘13 0 BOCCTaHOBIICHMH 3aKOHA JIBMXKCHHUS II0 H3BECTHOM CKOpPOCTH.

[TpaBua HAXO0XICHUS [TonsTne wunTerpupoBanus. O3HAKOMJIGHHE C TMOHATHEM WHTETpaia |

EePBOOOPA3HBIX nepBooOpaznoit s dyakinuu  y=f(x). Pemenwe 3amau Ha CBA3b
MepBOOOpa3HON W €€ MPOU3BOJHOW, BBIYHCICHUE NEPBOOOpA3HON st
naHHoi ¢yHkiuu. Tabmuna dopMmya s HaXOXKICHUS NEPBOOOPa3HBIX.
W3yuenne nmpaBuiia BEIYACICHUS TIEPBOOOPA3HOM

Tema 7.2 Cogepxanue yueOHOTo MaTepuana

Inomane KpUBOIMHEWHOU
Tpaneuuu. dopmyna
Herotona — JleitOnuna

42

3ajauM, NOPUBOJAIIME K TIOHATUIO OIPEAEJIEHHOr0 UHTerpaja — O
BBIYHCIICHUH IIOLIAAN KPUBOJIMHEMHON Tpanenuu, 0 NepeMeIleHUN TOYKH.
[lonatne ompenenéHHOro MHTErpana. [ eoMeTpudeckuid U (QU3NIECKUI
CMBICIT onipenienienHoro uurerpana. ®opmyna Herorona— Jleitbuuia

Tema 7.3
Heonpenenennsrit u
OIPEIETICHHBIN UHTETPaAIbI

Cogepxanue yueOHOro MaTepuana

43

IlonsTue HCOIIPCACIICHHOIO MHTECTpajia

Tema 7.4

[TonsiTue 00
OIPEIEICHHOM HHTErpasie
KaK IIJIOIAN
KPUBOJIMHENHOM Tpanenuu

Copepxanue yueOHOTO MaTepuana

44

FCOMeTpI/I‘{eCKI/Iﬁ CMBICIJI OIIPEACIICHHOI'O NHTETpajla

Tema 7.5
OrnpeneneHHbI  MHTETrpai
B KM3HU

IIpogheccuonanvro-opuenmupogarnnoe cooepxcanue (cooepicanue NPUKIAOHO20
MOOYs)

45

['eomerpuyeckuii cMbIcn ompeneneHHoro uHrerpaina. ®opmyna HeioroHa -
Jletibnuna. Pemenne 3amady Ha NMPUMEHEHHWE WHTErpaja JJisi BBIYUCICHUS
(UBUYECKUX BEITHMYNH

46

Pemenue 3ama4d Ha MPUMCHCHUC UHTCIrpajia AJId BBIYUCICHUA il (ONENGEY

IIpakTnyeckoe 3ansaTne Ne 18.PemieHue 3ajau Ha IPUMEHEHUE MHTErpajia A
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BBIYHCJICHUS IJIOIAIEH

Tema 7.6
Pemenue 3a71ad4.

Conepxanue yueOHOrO MaTepuaia

IIpakTuyeckoe 3ansaTue Ne 19. [lepooOpasnas ¢pynkiuu. [TpaBuina HaX0XKACHUS

ITepBooOpasnas (yHkMM, | mepBoobpasHbIX. Ee npumeHeHne 2
ee MpUMEeHEeHue Konmponsnaa paboma
Pasznea 8. 16
Crenenu u kopHu. CtenenHasi pyHKIus
Tema 8.1 Coneprkanue yaeOHOro MaTepuana
Crenennas  ¢ynkuus, ee | 47 | [Toustue KOpHS N-OW CTENEHU U3 ACHUCTBUTEIBHOrO yncia. OyHKIUU y = Vx 2
CBOJCTBA WX CBOMCTBA U TpaduKHy.

48 | CoiicTBa KOpHS N-0if CTETIEHU 2
Tema 8.2 Coneprxkanue ydeOHOro Marepuana
[TpeoOpa3zoBanue 49 | IlpeoOpazoBaHue HPPAITHOHATEHBIX BBIPAKCHUN 2
BBIDKCHUI ¢ KOpHSMH n- | 50 | [IpeoGpa3zoBaHue HPPALHOHATBHBIX BBIPAKCHHUIL. 2
Ol CTENEeHU
Tema 8.3 Coneprxanue yueOHOro MaTepuaa
Cpoiictea  crenenn ¢ | 51 | [lonsTHe cTemeHW ¢ JIOOBIM palMOHANBHBIM TOKa3arenaeM. CTerneHHbIe 2
palLvoOHaIbHBIM 51 (GyHKIIMH, UX CBOWCTBA U rpapuKu
JNIEUCTBUTEIILHBIM
MOKa3aTeNsIMU
Tewma 8.4 Coneprkanne y4eOHOr0o MaTeprana
Pemenne 52 | PaBHOCHJIBHOCTh WpPpalMOHAIBHBIX YpaBHEHHWH W HEpaBEHCTB. MeTonbl UX 2
UPpaIMOHATILHBIX PCLICHHS.
YPaBHEHHH 1 HEPABEHCTB 53 | Pemenue uppanyoHaabHbIX ypaBHEHUI U HEPABEHCTB. 2
Tema 8.5 Coneprkanne y4eOHOr0o MaTeprana
Crenenu u kopHU. | [IpakTuyeckoe 3ansaTue  Ne2(0. OrmpezgeneHne  CTENEHHOW  (YHKITUU.
CrenenHast GyHKIHS Hcnonb30oBaHue ee CBOMCTB MPH PEIICHUN YPABHEHUI U HEPABEHCTB 2

Konmponvnaa paboma .
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Pa3nen 9. [lokasarenbHast pyHKIMA

16

Tema 9.1
[TokazaTenpHast QyHKIUS,

Conepxanue yaeOHOro MaTepraia

ee cBoiicTBa 54 CreneHb C IPOM3BOJIBHBIM JI€HCTBUTENBHBIM IOKa3areneM. OmnpeneneHue
NoKa3aTeJbHOM (yHKIMHM, ee cBoicTBa M TIpapuk. 3HAKOMCTBO C 2
IIPUMEHEHHEM II0Ka3aTelbHON QYHKIUH.
55 Pemenne mokazaTenbHBIX  ypaBHEHUH  (DYHKIHMOHAIBHO-TpaUIeCKUM 2
METOJIOM
56 Pemienne mokazaTenbHBIX  ypaBHEHUH  (YHKIIMOHAIBHO-TPaUIECKUM 2
METOZIOM
Tema 9.2 Copneprxanue yueOHOro MaTepuaia
Pemenne mnoxa3aTenbHbIX
YPaBHEHUU U HEPABEHCTB 57 Pemrenne noka3arenpHbIX YpaBHEHUN METOJOM YpPaBHHBAHUS ITOKA3aTEJIEH. 2
Pemrenne moka3aTenpHBIX ~ YpaBHEHHMH  METOJOM  BBEJIEHHsS  HOBOW
MEPEMEHHOM, GyHKIIMOHATBEHO-TPAhUUECKUM METOJIOM. Pemenue
MIOKa3aTeIbHbIX HEPABEHCTB
IIpakTnueckoe 3ansiTue Ne 21. Penienne nokasarenbHbIX ypaBHEHUH pa3IMyHbIMU 2
MeToamMu. Pelienne nokasareabHbIX HEPABEHCTB
Tema 9.3 Coneprxanue yueOHOro MaTepuaa
Penrenue 3aga4. | [IpakTnyeckoe 3ansatue Ne 22. PemieHue moka3arelbHBIX YPaBHEHUU METOJOM
ITokazaTenbHas QyHKIMA | ypaBHUBaHUs IMOKa3aTeleil U METOJOM BBEICHHS HOBOW IepeMeHHOW. Perenne
MoKa3aTelbHbIX HepaBeHCTB. Konmponvnaa paboma 2
Paznesn 10. Jlorapugmsi. JJorapupmuyeckast pyHkuus 24
Tema 10.1 Coneprxanue yueOHOro MaTepuaa
Jlorapupm qucia.
JlecsiTHaHbIH u | 58 Jlorapudm gmca. 2
HATypaibHbIH Jorapudmsl, | 59 JleCATHYHBIN U HATYpaIbHBIH JOrapru(Mbl, YHUCIIO € 2

YHCJIIO €

Tema 10.2

Copepxanne yaeOHOTO MaTepuana
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CpoiictBa  morapu(MoB.

Onepanus 60 CaoticTBa orapudmMoB. 2
norapuGMupoBaHus 61 Oneparust JorapuMUpPOBaAHUS. 2
Tema 10.3 Coneprkanue y4eOHOro Mareprasa
Jlorapudpmuueckas 62 Jlorapudmudeckas GyHKIHS U €€ CBOKWCTBA 2
GyHKIIHSI, €€ CBOHCTBA
Tema 10.4 Coneprxkanue yaeOHOro MaTepuana
Pemenne 63 [lonsTue norapupmuyeckoro ypaBHeHus. Onepanus HOTCHIUPOBAHUS.
JIOrapH(pMIICCKUX Tpu OCHOBHBIX METOJA pEHICHUS JOrapupMHUUECKUX ypPaBHEHHI:
YPaBHEHMH U HEPABEHCTB (GyHKIIMOHAIbHO-TpadUUECKUi, METO/ MOTEHIIMPOBAHMSI, METOJl BBEJICHUS 2
HOBOI MTEPEMEHHOM.
64 MeTon NOTEHIIMPOBaHUS, METOJ BBEIEHUS HOBOW TIEPEMEHHOW IMpH 2
pelieHny JorapupMUIecKuX ypaBHEHUH.
Tema 10.5 Coneprkanue y4eOHOro MaTepuana
Jlorapudmsl B npupone u | Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooepicanue nPUKIAOH020
TEXHHKE Mooynn)
IIpakTnueckoe 3ansTue Ne 23. [Ipumenenue norapu¢ma. Jlorapupmuueckas 2
cnupais B npupoje. Ee maremarnyeckue cBOWCTBa
Tema 10.6 Coneprkanue y4eOHOro MaTepuana
Pemenue 3aga4. | [IpakTuueckoe 3ansaTue Ne 24, Jlorapupmuueckas ¢Qynkuus. Pemienue
Jlorapudmsr. MpOCTEHIINX JIoTapupMUUECKUX ypaBHEeHUN. Konmponsvnas paboma. 2
Jlorapudpmuueckas
byHKIISA
Paznen 11. 12
MHuoxkecTBa. JaeMeHThI Teopuu rpagos
Tema 11.1 Coneprkanne y4eOHOr0o MaTeprana
MHoxecTBa Ilpogpeccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue NPUKIAOHO20

MO00ys)
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65 | [lonsTue mHOXecTBa. [TogmMHO)ecTBO. Oniepaniuu ¢ MHOKECTBAMU

Tema 11.2 Coneprkanue ydeOHOro Mareprasa
Onepanuu ¢ MHOXecTBaMu | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepiricanue npuKiaoHozo
MO0ys)
66 | Omepanuu ¢ MHOKECTBaAMH. 2
67 | Pemenne npukiIaaHbIX 3214
IIpakTuyeckoe 3anaTue Ne 25 . Penienue npukiaHbIX 3a1a4
Pa3znen 12. DineMeHTHI KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BePOATHOCTEH 28
Tema 12.1 Cogepxanue yueOHOro MaTepuana
OcHOBHbIE nouAtus | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIaoHo20
KOMOHHATOPUKH Mooyns)
68 | IlepecTaHOBKH, pa3MEIICHUS, COUETAHMS. 2
Tema 12.2 Coneprkanue y4eOHOro MaTepuana
CoOniTHE, BEpOATHOCTS | IIpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOHO20
coObiTust. CroxeHue U | M00yis)
YMHOKEHUE BEPOosATHOCTEN | 69 | CoBMECTHBIE U HECOBMECTHBIE COOBITHSL. 2
TeopemMbl O BEPOSTHOCTH CYMMBI COOBITHH. YCIOBHas BEpPOSITHOCTb. 2
70 | 3aBUCHMBIE ¥ HE3aBUCUMBIC COOBITHS.
71 | Teopembl O BEpOSTHOCTH MTPOU3BEJCHUS COOBITHIA. 2
Tema 12.3 Coneprxanue yueOHOro MaTepuaa
BepositHoCTh B | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKiIaOHo2o
npodecCHOHATBHBIX MO0yns)
3a7a4ax 72 | OTHOCHTENBHAS YacTOTa COOBITHS, CBOHCTBO €€ YCTOMUHUBOCTH. 2
73 | Cratuctudeckoe omnpezeneHne BeposTHOCTH. O1eHKa BEPOSTHOCTH COOBITHS 2
IIpakTuyeckoe 3ansaTue Ne 26. OTHOCUTENBHAS YacTOTa COOBITHS, CBOHMCTBO €€ 2

ycTONYMBOCTH. CTaTUCTUYECKOE ONPEECICHNE BEPOSITHOCTH.
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Tema 12.4 Ilpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepiicanue NPUKIAOHO20
JluckpetHast  ciy4aiHas | M0OY/is)
BEJIMYMHA, 3aKOH ee | /4 | Bunpl cinywaiiHbIX BenauuuH. OrmnpeneneHue  JUCKPETHOM — CciydalHOM
pacrpeneneHust BEJIMYMHBI. 3aKOH pACIPEIECICHUs JIUCKPETHOM ClydyalHOW BeNW4YMHBI. Ee 2
YHCIIOBBIE XapaKTEPUCTHUKHU.
Tema 12.5 Copepxanue yueOHOro MaTepuana
3amaun  maremarudeckoil | Ilpogheccuonansvno-opuenmuposannoe cooeprcanue (cooepicanue nPUKIAOHO20
CTaTUCTHKH MO0yns))
Bapuanuonnsiii pan. Ilomuron wactor u rucrorpamma. CraTUCTHUECKHE
75 | XapakTepUCTUKH psiJia HAOIIOAACMbIX JaHHBIX. 2
IIpakTuyeckoe 3ansaTue Ne27 . [Tonuron yactot u rucrorpamma. CTaTHCTUYECKUE 2
XapaKTePUCTUKU pPsijia HAOII0JaeMbIX TaHHBIX.
Tema 12.6 Coneprkanue y4eOHOro MaTepuana
CocraBnenue Tabmuu " | Ilpogheccuonansvno-opuenmuposannoe cooepiricanue (cooepircanue nPUKIAOHO20
JIMarpaMM Ha IIPaKkTHKE Mo0yns)
76 | IlepBuunas 00paboTKa CTATUCTUYECKMX JaHHBIX. ['paduueckoe ux 2
IIPEJICTaBICHUE.
77 | HaxoxneHue cpeTHUX XapaKTepUCTUK, HAOI01aeMbIX JTaHHBIX 2
IIpakTuyeckoe 3ansaTue Ne 28. [lepBuunas o6paboTKka CTATUCTUYECKUX JTAHHBIX. 2
['padmueckoe ux npeacraBiIcHUeE.
Tema 12.7 Coneprkanne y4eOHOr0o MaTeprana
Pemenue 3anau. | Ilpogheccuonanvno-opuenmuposannoe cooepirycanue (cooeprcanue nPUKIAOHO20
DJIEMEHTHI M00yns)
KOMOMHATOPHKH, I[IpakTuyeckoe 3anaTue Ne 29. DnemeHTsl KomOuHaTtopuku. CoObiTHE, 2
CTaTUCTUKKM U TEOPHH | BEPOSATHOCTH cOObITHA. ClI0KEHNE U YMHOKEHUE BEPOSTHOCTEH.
BEPOSITHOCTEN Konumponvnas paboma
Pa3nen 14. YpaBHeHus 1 HepaBeHCTBA 18

Tema 13.1

Copepxanne yaeOHOTO MaTepuana
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PaBHOCHIIBHOCTB
YpaBHCHUN U HEPABEHCTB.

78 | PaBHOCHIBHOCTD ypaBHEHHH u HepaBeHCTB. Ompenenenusi. OCHOBHBIC
TEOpEMbl PAaBHOCWIBHBIX IIEPEX0/IaX B YPAaBHEHUSX U HepaBeHcTBax. OOmiue

OO01re MeTobl peleHus METO/BI PEIICHHUs] YPaBHEHUII: Mepexo]] OT paBeHCTBA (PYHKIUN K PABEHCTBY 2
apryMEHTOB JUIsI MOHOTOHHBIX (DYHKIUH, METO PAa3OKEHHUsI HA MHOXHUTEIH,
METOJl BBEJICHUsI HOBOM MEepeMEHHON, GYHKINOHAIbHO-TpapUUECKUil METO
Tema 13.2 Cogepxanue yueOHOro MaTepuana
['papuueckuit meron | 79 | OOmue MeTonbl pelIeHUs HEPaBEHCTB: ITEPEXOJl OT CPaBHEHUs 3HAYCHHUN
pelieHus YpaBHEHUH, (GYHKIMH K CPaBHEHHWIO 3HAUYCHHWH apTyMEHTOB JUIsI MOHOTOHHBIX ()YHKIIWH,
HEPABCHCTB METOJ MHTEPBAJOB, (YHKIHMOHATBHO-Tpaduueckuii meron. ['paduueckwmii
METOJ PEeLCHHs yPaBHEHUI U HEPABEHCTB 2
Tema 13.3 Ilpogheccuonanvro-opuenmuposannoe cooepoicanue (cooepicanue NPUKIAOHO2O0
CocraBieHue M peleHHue | MoOyis)
Mpo(eCCHOHANBHBIX 3a71a4 | 80 ‘ Perenue TekcTOBBIX 33/1a4 MPO(PECCHOHATBHOTO COAEPIKAHUS 2
C TIOMOIIBIO YPaBHEHHUI IMpakTuyeckue 3anaTus Ne 30. Penienne TekCTOBBIX 33724 2
[TpomexyTrounas atrectanus (AU pepeHInpPOBaHHbBIN 3a4€eT) 2
Bcero: | 222 (224)
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3. YciaoBusi peaju3anuy NporpaMMbl 001eo0pa3oBaTebHOI AU CHUTNITIHHBI

3.1. Hna peanu3anuyd NOPOTpaMMbl TUCHMIUIMHBI JIOJUKHBI OBITH TPEAYCMOTPEHBI
CJICAYIOIINE CIeUaTbHbIe TOMEIICHUS:

Peanuzanuss mporpaMMbel  JUCHMIUIMHBI  TpeOyeT Haiauuusi ydeOHOro KaOHHeETa
MaTEeMaTHKH.

O6opynoBanue y4eOHOT0 KaOMHeTa:

- I0Ca/I0YHBIE MECTA 110 KOJIWYECTBY 00yJaIOIUXCs;

- pabodee MECTO MPeroIaBaTes;

- KOMIUIEKT y4eOHO-HATIISIHBIX TOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUACOMATEPHAJIOB;

- 3aJJaHMs JUI1 KOHTPOJIBHBIX PadoT;

- IpoheCCHOHATILHO OPUEHTUPOBAHHBIE 3a/1aHUS,;

- MaTepHUalIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAIILHBIM KOMITBIOTEP C JIMIIEH3MOHHBIM IPOrPaAaMMHBIM 00€CTIeYeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanmronHoe obecrieueHre 00y4eHus

1. nsa peamusanuy mporpammbl OMOIHOTEYHBIA (OHI 00pa30BaTEIILHON OpraHu3aluu
JIOJKCH UMETh TIeYaTHBIC W/WIIA 3JICKTPOHHBIC 00pa3oBaTeIbHbIC U HHPOPMAIIMOHHBIC PECYPCHI,
PEKOMEH/I0BaHHBIE JIJISl UCIIOJIb30BAHUS B 00pa30BaTEIbHOM IIPOLIECCE, HE CTaplle IMATH JIET C
MOMEHTa U3JIaHusl.

2. PexoMenayeMble TMeYaTHbIE W3/JaHUA MO0 pealu3aluud o0IIe00pa3oBaTeIbHON
JTUCITUTIMHBI IPEICTABICHBI B METOJUYECKIX PEKOMEHIAIUAX 110 OPraHnu3alui 00y4eHH .

Nudopmannonnoe odecriedeHrue o0ydeHus

OCHOBHBIC UCTOUYHUKHU JJIsL 06y11a}011114xc;1:

1. Hukonbckuii, C. M. MaTtemartuka: ainredpa U Hayalla MaTeMaTHYECKOTO aHAIH3a.
10 xnacc (6a30BbIil 1 yriyoneHHsid ypouu) / Hukonsckuit C.M., IToranoB M.K., Pemernnkon
H.H., - 10-e u3n. - Mockga : [Ipocsemenue, 2022. - 432 c..

2. Huxonbckuit, C. M. MatemaTtuka: anrebpa u Hadajga MaTeMaTHYE€CKOTO aHAIN3a,
reoMeTpus. Anredpa u Hadyana MareMatudeckoro aHanusa. 11 kmacc. ba3oBblil U yrnyOonéHHbIN
ypoau / C. M. Huxonbckuit, M. K. Iloranos, H. H. Pemernuxos. - 9-e u3a. - Mocksa :
[Ipocsemenue, 2022. - 464 c.

3. Konsrun, FO. M. Marematuka: anreOpa W Hadajga MaTeMaTHYECKOTO aHAW3a,
reoMerpusi. Anredpa U Havana mMareMatudeckoro aHanm3a 10 kmacc (6a30BbIi U yrmyOIeHHBIN
ypoBHb) / FHO. M. Komsrun, M. B. TkaueBa, H. E. ®emoposa. - 10-¢ m3a. - Mocksa
ITpocsenienue, 2022. - 384 c.

4, Konsrun, FO. M. Marematuka: anreOpa W Hadajga MaTeMaTHYECKOTO aHAW3a,
reoMerpusi. Anredpa U Havana mMareMatudeckoro aHanm3a 11 kmacc (6a30BbIi U yrmyOIeHHBIN
ypoBHb) / FO. M. Komsrun, M. ®. TkxaueBa, H. E. ®enopoBa. - 10-e¢ m3a. - Mocksa
ITpoceemenue, 2022. - 384 c.
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5. Bepuep, A. JI. Maremarnka: AnreOpa ¥ Hadajga MaTeMaTHYEeCKOTO aHAW3a,
reomerpus 11 kmacc (6a3oBbiit ypoBens) / A. JI. Bepuep, A. I1. Kapm. - 4-e uzn. - Mocksa :
[Ipocsemenue, 2022. - 240 c.

6. Bepuep, A. JI. Maremaruka: AnreOpa W Hadajga MaTeMaTH4YeCKOrO aHAIN3a,
reometpust 10 xmacc (6a3zoBbiii ypoBens) / A. JI. Bepuep, A. I1. Kapm. - 4-e u3n. - Mocksa :
ITpocsemnienue, 2022. - 368 c.

JlonmonHUTENbHAS TUTEpaATypa:

AnumoB HI.A. u gp. MaremaTtuka: anredpa u Havyajga MaTeMaTHYECKOTO aHalu3a,
reomeTpus. Anrebpa M Hauyajla MaTeMaTH4ecKOoro aHanu3a (0a30BbI U yriyOJIeHHBIN
ypoBHH).10—11 kmaccsl. — M., 2018.

Aranacsan JI. C., byry3os B. @., Kagomues C. b. u np. Maremaruka: anrebpa u
Hayaja MaTreMmMaTuueckoro anamusa. ['eomerpus. I'eomeTpust (6a30BBIM U yriyOJIeHHBIN
ypoBHH). 10—11 knaccel. — M., 2018.

bammakos M. U. Marematuka. COOpHHK 3anady mpopuIbHONW HANPABICHHOCTH:
yue0.mocobue anst CTy. yupexaeHuit cpea. npod. oopasoBanus. — M., 2018.

bammakos M. M. Maremartuka. 3agauyHuk: yueb.mocobue s CTyA. YUYPEKIACHUM
cpen. npod. oopazoBanus. — M., 2018.

bammvakoB M.U. AnreOpa u Havana aHanusa, reometrpus. 10 kimace. — M., 2018.

bammvakos M. M. Maremaruka (06a3oBblii ypoBeHb). 10 kimacc. COOpHHUK 3ajadu:
yueb.mocobue. — M., 2018.

bammvakos M. M. Maremaruka (06a3oBblii ypoBeHb). 11 kmacc. COOpHHK 3ajadu:
yueb.nmocobue. — M., 2017.

I'yces B.A., I'puropse C.I'., UBonruna C.B. MaremaTtuka nns npodeccuii u
CIIEIMAIIbHOCTEN COIMATBHO-2KOHOMUUYECKOTO TPOGUIIsi: yUeOHUK A CTYA. YUPEKICHUN
cpea.npod. obpazoBanus. — M., 2017.

Konsrun FO.M., Tkauea M.B, ®enepoBa H.E. u ap. Maremaruka: anrebpa u
Hayajla MaTeMaTH4YecKoro aHanusa. AnreOpa M Hayaja MaTeMaTHUYECKOTO aHajau3a
(6a30BbIit 1 yrayoneHusiit yposuu). 10 kmace / mox pea. A.b. XKwxkuenko. — M., 2018.

Konsrun 10.M., TkaueBa M.B., ®eaepoBa H.E. u np. Maremaruka: anrebpa u
Hayajla MaTeMaTH4YecKoro aHanuza. AnreOpa M Hayaja MaTeMaTHUYECKOTO aHajau3a
(6a30BbIit 1 yrayoneHusiit yposuu). 11 kmace / mox pea. A.b. XKwxkuenko. — M., 2018.

.MHTEPHET-PECYPCHI

www.fcior.edu.ru(MuadopmanuonHsie, TPEHHUPOBOYHBIE " KOHTPOJIbHBIE
MaTepuabl).

www.school-collection.edu.ru(Enunas  komiekiuu 1u(POBBIX  00pa3oBaTEIbHBIX
pecypcoB).
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Pe3yabTarsl 00yyeHus O0mue JIMYHOCTHBIE DopMbI U METOBI
(TMYHOCTHBIE, IPeIMETHbIE, MeTallpeIMeTHbIE) KOMIIeTEeHIIM U pe3yJabTaThl KOHTPOJISl
NPorpamMmbIl OLlEeHKH
BOCIIUTAHMS pe3yJabTaToB
00y4eHust
JIMYHOCTHBIE

J1 - TOTOBHOCTb K TpPyAYy, OCO3HAaHHWE ILEHHOCTU MAacCTEepCTBa, JIP4, JIP6 JIP3, Y CTHBIN Ompoc,
Tpyzaoooue; OK6,0K4,0K3, JIP9 TecTupoBaHue,

- TOTOBHOCTh K AaKTHUBHOH ACATEIHHOCTH TEXHOJIOTHMYECKON u conuanpHoi | OK7 MaTteMaTHuecKuii
HaIlpaBJIEHHOCTH, CIIOCOOHOCTh WMHHIIMMPOBATh, TUIAHHUPOBATH M CaMOCTOSITEIIBHO JIMKTAHT
BBITIOJIHSTH TaKyIO JACSATEIHHOCTD; VHauBHyaTbHas

- IHTEPEC K pa3IudHbIM cepam mpodheCCHOHATLHOM e TEIIEHOCTH, CAMOCTOSTENbHAS

OBnaneHne yHUBEPCATbHBIMUA YI€OHBIMU TTO3HABATEIILHBIMU JIEHCTBUSIMU: pabota

a) 6a30BBIC TOTUYECKHUE ICUCTBUS: TpesicTaBnenue

- CaMOCTOSTENbHO  (OPMYIMPOBATh W  aAKTyaJU3UPOBaTh  MpolIeMy, PE3yIBTATOB
paccMaTpuBaTh €€ BCECTOPOHHE; NPAKTHYECKHX

- YCTaHaBIIUBaTh CYIIECTBEHHBIM IPU3HAK WJIM OCHOBAHMS /JI1 CpPaBHEHMS, pagot
KiaccupuKaluu U 0000IIeHNS; 3arura

- ONpeAeNiaTh LENH JAEATebHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX TBOPYECKUX PabOT
JIOCTHIKCHHS; 3ammra

- BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX; WHIMBHTYATHHBIX

- BHOCHTHh KOPPEKTHBHI B JIESITEIILHOCTh, OIICHUBATh COOTBETCTBUE PE3YIHTATOB NPOEKTOB
1IETISIM, OTICHUBATh PUCKHU TTOCJIEICTBHI €SI TEIBHOCTH; KoHTposbHas

- pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIEM pa6ota

0) 6a30BBIC UCCIIEIOBATENLCKUE JACUCTBHS: - BJIAJEeTh HaBBIKAMH Y4eOHO- BLIHOIHEHHE
HCCIIeIOBATENLCKOM U MPOSKTHOU JESITeNbHOCTH, HABBIKAMH pa3pelieHus mpooieM; IK3aMEHAI[MOHHBIX

- BBIABJISTH TNPUYUHHO-CIICJCTBEHHbIE CBSI3M M aKTyaJIHM3UpOBaTh 3ajauy, 3aJJaHui
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BBIJIBUTaTh TUIIOTE3Y €€ PEIUCHMs, HAXOAUTh apryMEHTHI Ul JOKa3aTelbCTBA CBOMX
YTBEPKICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

- AHAJIM3UPOBATh IIOJIyYCHHBICE B XOJE PEIICHHsS 3aJadd  PE3yJIbTaThl,
KPUTHYECKH OLICHMBATh HX JOCTOBEPHOCTb, IPOrHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSIX;

-- YMeTh INEPEHOCUTh 3HAaHUS B I103HABATEJIbHYIO U IPAKTHYECKYHO 00JacTu
KU3ZHEEATEIIBHOCTH;

- YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00acTel;

- BBIIBUI'aTb HOBBIC UJICH, IIPEUIaraTb OPUTMHAIBHBIC IIOAXOAbI U PELICHUS;

M CIIOCOOHOCTh MX HMCHOJIHL30BAaHMS B ITO3HABATEILHON U COHH&HLHOﬁ ITPAKTHUKEC

JI2.B o6nacTv IEeHHOCTH HAyYHOTO MMO3HAHUS:
-c)OpMHUPOBAHHOCTH
YPOBHIO pa3BUTHs HAayKd MU OOIIECTBEHHOH MpPaKTUKW, OCHOBAHHOIO Ha JMAaJOre

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

- COBEpPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYIBTYpPHl KaK CpEICTBa
B3aWMOJICHCTBHS MEXTy JTFOJIBMHU ¥ ITO3HAHUS MHUPA;

- OCO3HaHWE IIEHHOCTH HAYYHOW [ESATETBHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO IEATENIbHOCTh HHIUBUIYaJIBHO U B TPYIITIE.

OBnajieHne yHUBEPCAIbHBIMU yUYE€OHBIMU TO3HABATEIbHBIMU ACHCTBUSAMU:

B) paboTta ¢ uHpopmarmei:

- BJIaJICTh HaBbIKAMM MOJIYy4eHUS WH(POpPMAIMU U3 UCTOUYHUKOB PA3HBIX TUIIOB,
CaMOCTOSITENTbHO OCYIIECTBIIATh MOMCK, aHAIM3, CUCTEeMATH3AIMI0 U HHTEPIPETALHUIO
nH(OpMAaILIUY Pa3IMYHBIX BUJOB U (OPM IpeJICTABICHHUS;

- C03/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ y4eTOM HazHA4YEHUsS HH(OpMAIHH
W TENEeBOW ayAWTOPHH, BHIOWpas ONTHMAaJbHYIO (OpMy TpENCTaBICHUS U
BU3yaJIU3aIiH;

- OOCHUBATH AOOCTOBCPHOCTH, JICTUTHUMHOCTH I/IH(i)OpMaHI/II/I, €€ COOTBCTCTBHUC

OK7,0K1,0K2,0K3

JIP4, JIP6 JIP3,
JIP9

Y CTHBIN Ompoc,
Tectuposanue,
MareMaTH4eCcKUui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
pabota
IIpencraBnenue
pe3yabTaTOB
MPaKTUYECKUX
pabot

3amura
TBOPUYECKUX paboT
3ammuTa
WHIUBUTYTbHBIX
MIPOEKTOB
KoHntponbHas
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IIpaBOBBIM U MOPAJIBHO-OTUYCCKHUM HOpMaMm;,

- HCIOJIb30BaTh  CpPEACTBa HMH(OPMAIMOHHBIX U

TEXHOJIOTHH B PCIICHUHU KOHUTHBHBIX, KOMMYHUKATUBHLIX U OpTaHU3allMOHHBIX 3a4a4

KOMMYHUKAIIUOHHBIX

Cc coOmomeHueM TpeOOBaHUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHCHBI,

pecypcocOepexeHusi, MPABOBBIX U ITUYECKUX HOPM, HOpM HHOOPMAIUOHHON
0e301aCHOCTH;
- BIQJETh  HABbIKAMH  pAClO3HABaHUSA M 3aIIUThl  HMHGOpPMAIIUH,

WH(POPMAIIMOHHOM 0€30MaCHOCTH JTMYHOCTH

pabora
Bremonnenue
9K3aMEHAIIMOHHBIX
3aJlaHui

JI3. B o0nactu JyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUS:

-- cOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

- CIIOCOOHOCTH OIIEHHMBATh CUTYAllMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSICh HA MOPAJTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHME JTUYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIECHHWE K CBOUM POJUTENSIM U (WJIU) APYTUM 4iIeHaM
CEMbH, CO3/IAaHUI0 CEMbM HA OCHOBE OCO3HAHHOIO MPHUHSITHS LIEHHOCTEW CEMEWHOU
YKU3HHU B COOTBETCTBHMHM C TpaguUusiMu HapoaoB Poccuu;

OBnazieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU JE€HCTBUSIMMU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITEJIbHO OCYIIECTBIISITh IO3HABATENbHYIO JEATEIbHOCTb, BBISBIATH
mpoOJeMbl, CTaBUTh W (POPMYIHPOBaTH COOCTBEHHBIE 3aJladyd B 0Opa30BaTEIBHOU
NESATETFHOCTH M )KU3HEHHBIX CUTYAIHsX;

- CAaMOCTOSATEIILHO COCTAaBIISATh TUIAH PEIICHUS MPOOJIEMBI C YYETOM UMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U TIPEIMTOYTCHHIA;

- 1aBaTh OIIEHKY HOBBIM CHUTYAIIHsIM;

Croco6cTBOBaTH (HOPMUPOBAHHIO U MIPOSIBICHUIO ITUPOKOI

KOOPAMHUPOBATH JIEUCTBUS IO €€ JOCTHKEHUIO: COCTABJATH IUIAH JEHUCTBUH,

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

YceTHBII onpoc,
TectupoBanue,
MareMaTH4eCKUi
JUKTaHT
NunuBunyansHas
CaMOCTOSITEIIbHAS
pabota
IIpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKHUX
pabot

3amura
TBOPUYECKUX paboT
3amura
WHJMBUIyaJIbHBIX
MIPOEKTOB
KonTponbhas
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pacrpeneNsiaTh poJid C y4eTOM MHCHHUH YYaCTHUKOB 0OCYKIaTh Pe3y/IbTaThl COBMECTHOU
paboTsI;

- KOOPJMHHUPOBATH U BBIMOIHITH PA0OTY B YCIOBUSAX PEATBHOTO, BUPTYaIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMOICHCTBHSI,

- OCYIIECTBJIATH IO3UTHBHOE CTPATErMYECKOE TIOBEJACHHWE B PA3JIMYHBIX
CHUTYAIUSX, IPOSBISATH TBOPUYECTBO U BOOOPaKEHHUE, OBITh MHUIIMATHBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU ACHCTBUIMMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- TPUHUMATh MOTHBBI U apryMEHTHI JIPYTUX JFOJICH MPHU aHAIM3e PE3yJIbTaTOB
NS TEIIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATb CIIOCOOHOCTDH MOHUMATH MHDP C TO3UIUHU APYT'Or'0 YCJIOBCKA

pabora
Bremonnenue
9K3aMEHAIIMOHHBIX
3aJlaHui

JI4.  TOTOBHOCTH K  CaMOpa3BUTHIO,  CAMOCTOSTEIBHOCTH |
CaMOOTIPE/ICIICHHTO;

-OBJIaJICHHE HABBIKAMU Y4E€OHO-HCCIIEIOBATEIbCKON, IPOSKTHON U COIUAIbHOU
NS TEITbHOCTH;

OgnajicHre YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JICHCTBHUSIMU:

0) cOBMeCTHas JICSITCIIbHOCTD:

- TOHUMATh M KCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W HHIABUIyaTbHOU
paboTHI;

- [pPUHHMATh LEJIH COBMECTHOM

JACATCIIbHOCTH, OpTraHHU30BLIBATH u

KOOPAMHUPOBATH JIEUCTBUA 110 €€ JOCTHXKEHHMIO: COCTaBJIATh IUIAH JEHCTBUH,
pacrnpeienaTh poJid ¢ y9eTOM MHEHUN Y9aCTHHKOB 00CYXIaTh pe3yabTaThl COBMECTHOU
paboThI;

- KOOPIMHHUPOBATH M BBINOJIHATH pabOTy B YCIOBUAX PEaTbHOTO, BUPTYaJIbHOTO

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

YcTHBIN ompoc,
TectupoBanue,
Maremarnueckuit
JUKTaHT
NunuBunyanbHas
CaMOCTOSATEIIbHAS
pabota
IIpeacrasnenue
pe3ynabTaToB
MIPAKTUYECKHUX
pabot

3ammura
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¥ KOMOWHHPOBAHHOTO B3aUMOJICHCTBHS;

- OCYHIECTBJIATH IO3UTHBHOE CTPATEIMYECKOE TIOBEJCHHE B PA3JIMYHBIX
CUTYalLUsX, IPOSBIISATH TBOPUECTBO U BOOOpaskeHHNE, OBITh MHUIIMATHBHBIM.

OBnazieHne yHUBEPCATBHBIMU PETYISITUBHBIMU JACHCTBUSMHU:

T') IPUHATHE ce0s U APYTHX JIFOCH:

- IPUHUMATh MOTHUBBI U apryMEHTHI JPYTUX JIIOJCH NpU aHaIM3e pe3yIbTaToB
IEATENLHOCTH;

- IpU3HABATh CBOE MIPABO U MPABO JIPYTHX JIIOJCH Ha OUIMOKH;

- pa3BUBATb CIIOCOOHOCTH MMOHUMATH MHUp € NO3UIHU APYTOT'O YCJIOBCKaA

TBOPUYECKUX paboT
3amura
WHIABUTYyaIbHBIX
IIPOCKTOB
KoHntposbHas
pabora

Brinonnenune
SK3aMeHAaIlMOHHEBIX
3aJaHuN

JIS. B 001acTv 3CTETHYECKOTO BOCITUTAHUS:

- ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUYAs ICTETHKY ObITa, HAy4yHOTO MU
TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPY/A U OOIIECTBEHHBIX OTHOIIICHHIA;

- CIOCOOHOCTh BOCIPUHHMMATH pa3lIMUHbIC BHUABI HCKYCCTBA, TPATUIMH U
TBOPUECTBO CBOETO M JAPYTUX HAPOIOB, OMIYIIATh SMOIMOHATBLHOE BO3JCUCTBUE
HCKYCCTBA,;

- yOeXIEHHOCTh B 3HAYMMOCTH JUISl JIMYHOCTH W OOIIECTBA OTEUECTBEHHOTO U
MHUPOBOT'O UCKYCCTBA, STHUUECKUX KYJIbTYPHBIX TPAIUIIAN ¥ HAPOJIHOTO TBOPUECTRA,;

- TOTOBHOCTh K CaMOBBIPDQKCHHIO B pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh Ka4€CTBA TBOPUECKOW JIMYHOCTH,

OgnajicHre YHUBEPCATbHBIMA KOMMYHUKATUBHBIMH JICHCTBUSMHU:

a) oO1eHue:

- OCYILIECTBJIATH KOMMYHHKAIIMU BO BCeX chepax KU3HHU;

- pacmo3HaBaThb HeBepOaJbHBIC CpEICTBA OOIICHUS, TOHUMATh 3HAYCHHE
COITHAITLHBIX 3HAKOB, PACIIO3HABATD MPEANOCHIIKNA KOH(DIUKTHBIX CUTYAI[Mi U CMSATYATh
KOH(JIMKTHI,

- pa3BEepHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAaHHEM

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

Y CTHBIN Ompoc,
TectupoBanue,
MareMaTH4eCKUi
JIMKTAHT
NunuBunyanbHas
CaMOCTOSITEIIbHAS
pabota
IIpencrasnenue
pe3yIabTaTOB
MPaKTUYECKHUX
pabot

3ammuTa
TBOPUYECKUX paboT
3ammuTa
WHJMBUIyaJIbHBIX
MPOEKTOB
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SA3BIKOBBIX CPCACTB

KonTponbhas
pabora

Brinoinenue
SK3aMEHAIlMOHHEIX
3aJaHuN

JI6.- oco3HaHue 00y4aromUMUCs POCCUICKOM IpayKIaHCKOM WICHTUYHOCTH;

- [IEJICHAIIPABJIICHHOE PA3BUTHUE BHYTPEHHEH MO3MIMU JUYHOCTM HA OCHOBE
JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoJoB Poccuiickoit deneparuu, KCTOPUUECKUX
U HalMOHAIBHO-KYJIBTYPHBIX  Tpaguiui, ¢GOPMHUPOBAHHWE CHUCTEMBI 3HAYUMBIX
AHTUKOPPYILIUOHHOIO

IIpaBOCO3HAHHA, 9KOJIOTHYECKON KYJIbTYPHI, CIIOCOOHOCTH CTaBUTh oejinu U CTPOUTH

OCHHOCTHO-CMBICJIOBBIX YCTaHOBOK, MHPOBO33PCHUA,
JKN3HCHHBIC ITJIaHBI,

B uactu rpaxIaHCKOI'0 BOCITUTAHUA:

- OCO3HAHUC CBOMX KOHCTUTYLHHMOHHBIX IIPpaB U O6H3aHHOCTCI\/JI, YBaXXCHHEC 3aKOHA
" IpaBoIIopsAaKa,

- IIPHUHATHC TpaaAuIMOHHBIX HallMOHAJIbHBIX, 06IH€‘I€J'IOBC‘~I€CKI/IX
TYMaHHUCTUYCCKUX U JEMOKPATHICCKUX HGHHOCTGfI;

- TOTOBHOCTb HPOTUBOCTOATH HACOJIOTMHU ISKCTPpEMU3MA,

AUCKpUMHHAIIUN oo CconuaJIbHbIM,

HaIlMOHATN3Ma,
KceHopoouu,
HAI[MOHAJILHBIM TIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIESTCIBHOCTh B HMHTEpECax Ipa)kIaHCKOTO
o0IIIecTBa, y4acTBOBaTh B CaMOYIIPABJICHUU B 00Ie00Pa30BaTEIbHONW OpraHU3alud |

PCIIUTUO3HBIM, PacoBbIM,

JE€TCKO-FOHOIIECKMX OpraHU3aIusX;
- YMEHHE B3aUMOJIEHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C
X QYHKIIUSIMHA ¥ Ha3HAYCHUEM;
- TOTOBHOCTh K TYMAaHUTapHOU 1 BOJIOHTEPCKOU 1€ATEIbHOCTH;

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

Y CTHBIN Ompoc,
Tectuposanue,
Maremaruueckuit
JUKTaHT
NunnBunyansHas
CaMOCTOSITENIbHAs
pabota
IIpencrasnenue
pE3yJIBTaTOB
MIPAKTUYECKHUX
pabot

3amura
TBOPUYECKUX paboT
3ammra
MHIUBUAYAIbHBIX
MIPOEKTOB
KonTponbHas
pabota

Brinonnenue
SK3aMEHAIlMOHHEIX
3aIaHUN
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NaTPUOTUYECKOTO BOCIIUTAHUS:

- cOPMHUPOBAHHOCTHh POCCUIMCKON TPAKTAHCKOW UIECHTHYHOCTH, MATPHOTU3MA,
YBaXKEHHUs K CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH Inepen PonuHoH, ropaoctu 3a
CBOM Kpail, cBO PoauHy, CBOM S3bIK M KYJbTYpy, MNpPOLUIOE M HACTOSIIEE
MHOTI'OHAIIMOHAJILHOT O Hapoaa Poccuu;

- IIEHHOCTHO€ OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY H
MPUPOJHOMY HACJIEINI0, MaMATHHKaM, TpaguuusM HapoioB Poccuu, NOCTHKEHUSIM
Poccuu B Hayke, uCKycCTBe, CIIOPTE, TEXHOJIOTUSX U TPYIIE;

- ujeiHas yOeXJIeHHOCTb, TOTOBHOCTh K CIy)KeHHIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €ro Cynb0Y;

OCBOEHHBIE O00YYalOIIUMUCA MEXIPEIMETHbIE IOHITUS U YHHMBEpPCAJIbHbIC
yaeOHbIC JCHCTBYS (PETYJIATUBHBIC, IIO3HABATEIHHBIC, KOMMYHHUKATHBHEIC),

- CIOCOOHOCTH MX HCIIOJIb30BaHMS B TIO3HABATEILHOW M COIMAIBHON MPAKTHKE,
TOTOBHOCTh K CAaMOCTOSITEIbHOMY IUIAHUPOBAaHUIO U  OCYLIECTBICHHUIO Y4eOHOM
NEeSTeIbHOCTH, OpraHM3alMi  y4eOHOro COTpyJHHMYECTBA C IE€Aarorn4ecKuMu
paOOTHHKaMHU U CBEPCTHUKAMH, K YYacTHIO B MOCTPOCHHM WHIUBHUIYaIbHON
o0pa30BaTeabHON TPAaeKTOPUH;

- OBJIaICHUEC HaBbBIKaMU yqe6HO'HCCHCﬂOBaTeHBCKOﬁ, HpOeKTHOﬁ U COIlMaIbHOMN
JCATCIIBHOCTH

JI7. He npuHUMATH NEUCTBUS, MPUHOCAILIME Bpeld OKpyxatoueh cpene; JI6.-
OCO3HaHUE O0YYAOIIMMHUCS POCCUMCKON TpakTaHCKOW HICHTUYHOCTH;
- LIEJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHEN NO3MIMU JUYHOCTM HA OCHOBE

JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon denepanuu, KCTOPUUECKUX
W HalMOHATBHO-KYJIBTYPHBIX  Tpamuiiuid, (GOPMHPOBAHHE CHUCTEMBl 3HAYUMBIX
IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, AHTHUKOPPYIMIIMOHHOTO MHPOBO33pPEHHS,
MPaBOCO3HAHUS, JKOJIOTHUYECKOW KYJIBTYPBI, CIIOCOOHOCTH CTaBUTh IIEIM W CTPOUTH
JKM3HCHHBIC IIJIaHEbI;

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

YceTHBII onpoc,
TectupoBanue,
MaremaTuueckui
JUKTAHT
NunuBuayanbHas
CaMOCTOSATEIIbHAS
pabora
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B yactu rpaxxaaHcKoro BOCIUTaHUS:

- OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX MIPaB M 00SI3aHHOCTEH, yBaKEHHE 3aKOHA
U IIPaBOIOPSJIKA;

- IIPUHATHE TPaJAULIMOHHBIX HallMOHAJIbHBIX, 00111€4eI0BEYECKUX
T'YMAHUCTUYECKUX U IEMOKPATUYECKHUX LIEHHOCTEM;

- TOTOBHOCTb IIPOTUBOCTOATH HJECOJOTHUM SKCTPEMHU3Ma, HAIMOHAIU3MA,
kceHo(poOMM,  JMCKPUMMHALUMM 10  COLMAIbHBIM,  PEIMTMO3HBIM,  PAacCOBBIM,
HAlMOHAJILHBIM ITPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTb B HMHTEPECAX TIPakIaHCKOIO
o0111ecTBa, y4acTBOBaTh B CaMOYIPABJICHUU B 00I€00pa30BaTeIbHONW OpraHu3aluu U
JETCKO-IOHOUIECKUX OpraHU3aLMIX;

- YMEHHE B3aUMOJCHCTBOBATh C COLMAIBHBIMUA MHCTUTYTAMU B COOTBETCTBHHM C
uX QYHKIMSIMA U Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOU I€ATEIbHOCTH;

MaTPUOTUYECKOTO0 BOCIIUTAHUS:

- ¢(hOPMUPOBAHHOCTh POCCUHCKON I'pa)IaHCKOW MACHTUYHOCTH, MaTPUOTH3MA,
YBaXXEHUS K CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iepes PonuHOMN, ropaoctu 3a
CBOM Kpail, cBOO PoauHy, CBOW s3BIK M KYJIBTYpY, IpPOILIIOE U HACTOALIEE
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuwy;

- IIEHHOCTHOE OTHOIIECHHE K T'OCYJapCTBEHHBIM CHMBOJIaM, HUCTOPHUYECKOMY H
MIPUPOJTHOMY HACJIEIHI0, MaMATHUKaM, TpagulusM HaponoB Poccuu, noctmxeHusM
Poccun B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

- ujaeiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIY)XKEHHIO M 3amuTte OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro Cyb0Y;

OCBOCHHbIE OOYYAIOIIMMHUCS MEXIPEAMETHbIE TIOHATHS W YHUBEpPCAIbHbIC
y4ueOHbIe AelcTBUS (peryIsTUBHBIE, TO3HABATEIbHbIE, KOMMYHHUKATHBHBIC);

- CITOCOOHOCTh MX HCIOJIL30BAaHMUS B ITO3HABATEIBLHON U COI_[I/IaJ'IBHOI\/'I IIPaKTUKE,
IFOTOBHOCTbL K CaAMOCTOSTCIBHOMY TIUJIAHUPOBAHUIO U OCYHICCTBJICHUIO yqe6H0171

[IpencraBnenue
pe3yabTaToOB
MPAKTUIECKUX
pabot

3amuTa
TBOPYECKUX PabOT
3amuTa
WHIUBUAYAIbHBIX
MIPOCKTOB
KonTponbhas
pabora

Brinosnenue
SK3aMEHAIlMOHHBIX
3aJaHui
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NEeSITeIbHOCTH, OpraHM3ali  y4eOHOro COTpyIHHYECTBA C IEAarorn4ecKuMU
pabOTHUKaMHU © CBEPCTHUKAMH, K YYacTHIO B TOCTPOSCHUH HWHAWNBUAYAIBHON
00pa30BaTeNbHON TPACKTOPUH;

- OBJIQJICHHE HABBIKAMU YUEOHO-HUCCIEA0BATEIbCKOM, MPOSKTHON U COIUATBHOM
NEITEIbHOCTHU

- YMCTb IIPOrHO3HUPOBATH H€6HaFOHpI/I$ITHI)I€ OKOJIOTHYCCKHE IIO0CIICACTBUA
IpCaAIIpUHUMACMBIX ﬂeﬁCTBHﬁ, npeaoTBpaliaTb UX;

PACIIHUPHUTD OIBIT ACATCILHOCTH 3KOJOTrHYEeCKOM HaITPaBJICHHOCTH ;-

- pa3pabaThlBaTh IUIaH peEIIEHUS MPOOJIEMbl C YYETOM aHAJIM3a UMEHOIUXCs
MaTepUalbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

- OCYIIECTBIIATH IIEJICHAIIPABICHHBIN IMOUCK TepeHoca CPEICTB M CIOCOOOB
NENCTBUS B MPO(HECCUOHATBHYIO CPEY;

- YMCTb INCPCHOCUTHL 3HAHUS B IIO3HABATCIBHYIO U IIPAKTUUCCKYIO obiactu
KU3HCACATCIIBHOCTH,

- npémjiaraTb HOBBIC IIPOCKTBI, OLOCHUBATH HJACH C TMO3UIIUU HOBU3HBI,
OpPHUIrMHAJIbHOCTH, npaKTqucxoﬁ 3HAYUMOCTH,

- JAaBaTb OLCHKY HOBLIM CHTYallHUAIM, BHOCHTb KOPPCKTUBLI B ACATCIBHOCTD,
OIICHUBATHb COOTBETCTBUEC PE3YJIBTATOB LICIISAM

mem anpeomemublx:

M1-BrnageTs METOJAaMHU JI0KA3aTENhCTB, aJTOPUTMAMU pEIIeHUs 3ajad,
yMeHHe (OopMyIHpOBaTH OINpEAETCHHUs, aKCHOMBlI U TEOpPEeMbl, MPUMEHATh UX,

OK6,0K4,0K3,

JIP4, JIP6 JIP3,

VYcrHbIi onpoc,
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IPOBOANTH TOKA3aTeNIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

- YMETh OINEPHUPOBATH MOHATHAMH: CTEIEHb YMCHA, JIoTapudm dmcia; yMeHue
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHH CO CTETECHSMH U
norapudmamu, Tpeodpa3oBaHus JPOOHO-PANUOHATBLHBIX BBIPAXKCHHI,

- yMeThb ONEpUPOBaTh MOHATHUSAMH: pPALUOHAIbHBIE, HPPALUOHAIBHBIE,
MOKa3aTeNbHbIe, CTEIECHHBIC, JOrapu(pMUYECKUE, TPUTOHOMETPUYECKUE yPaBHEHUS MU
HEpPaBEHCTBA, UX CUCTEMBI;

- yMeTb ONEpPHPOBaTh MOHATHAMHU: (YHKIHS, HENpEepbIBHAS (QYHKIHS,
NpPOM3BOAHAS, TEPBOOOpa3Has, ONpEACICHHBI  WHTErpajl; yMeTb  HaXOIHUTh
NPOM3BOAHBIC DJEMEHTAPHBIX (YHKIHHA, HCHOJB3Yys CIPABOYHBIC MaTepHAaIbl;
UCCIIEIOBAaTh B MPOCTEWIIMX ciydasx (YHKOUM Ha MOHOTOHHOCTh, HaXOIUTh
HanOoJNbIINE U HaWMEHBINWE 3HAYEHUS (QYHKIUI; CTPOUTH TpaUKH MHOTOUYJICHOB C
WCIIOJIB30BAHUEM alllapaTa MaTeMaTHYECKOTO aHAIN3a; MPUMEHSATh MMPOU3BOIHYIO MIPH
pelieHnH 3aJa4 Ha JBIKCHHE; pemaTh INPAaKTUKO-OPUEHTHPOBAHHBIC 3aJadyd Ha
HauOoJIbIINE U HAUMEHbIIINE 3HaYeHUs], Ha HaXOXKJIEHHE MMYTH, CKOPOCTH M YCKOPEHHS;

- YMeTh ONEpPHpPOBAaTh MOHATHAMM: palMOHANbHAs (DYHKIUS, INOKa3aTelbHas
¢byHKuus, creneHHas (QyHKUUs, Jorapupmuyeckas (QYHKLHsS, TPUTOHOMETPHUECKHUE
¢byHkuuu, oOpaTHble (QYHKIUH; YMEHUE CTPOMTh TpapuKM H3yYEHHBIX (QYHKLUI,
WCTIOJB30BaTh TPApUKU TPU H3YyYCHHH MPOIECCOB M 3aBUCHMOCTEH, TMPH pPEHICHUH
3aad U3 JPYruxX YYeOHBIX MPEIMETOB W 33Jad W3 pPEANTbHOW JKU3HHW; BBIPAXKATh
(dbopMyaMu 3aBUCIMOCTH MKy BETHUYNHAMU;

- YMETh pemIaTh TEKCTOBBIC 33/1a4K Pa3HBIX THUIIOB (B TOM YHCIIE HA TPOICHTHI,
JI0JIM ¥ 4acTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBAapOB U YCIYT, HAJIOTH, 33Jjauil U3
00JIacTH yTpaBJIeHUs] JUYHBIMH U CEMEHHBIMU (PUHAHCAMM); COCTABJIATH BBIPAXKEHHUS,
ypaBHEHHMS, HEPABEHCTBA U UX CUCTEMBI T10 YCIOBHIO 3a/1a4, UCCIIEI0BATh MOJyYeHHOE
pelleHre U OLEHUBATh PaBAONOJ00HOCTh PE3YIbTATOB;

- yYMeTh OIIEPHPOBATH TMOHATHUSAMHU: CpeaHee aphuPMeTHIecKoe, MeauaHa,

OK7

JIP9

TectupoBanue,
MaremaTnueckui
JTUKTAHT
WNunuBunyansHas
CaMOCTOSITENIbHAS
pabora
IIpencraBnenue
pe3yabTaTOB
MPaKTUYECKUX
pabor

3amura
TBOPUYECKUX paboT
3amura
WHUBUTYJIbHBIX
IIPOEKTOB
KonTponbHas
pabota

Brinonnenune
SK3aMEHAaIlMOHHEIX
3aIaHUN
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HauOoJblllee U HAaUMEHbIlIee 3HAaYCHHUsI, pa3Max, JUCIEPCUs, CTAaHAAPTHOE OTKJIOHEHUE
YUCIOBOrO  Habopa; yMeTb  W3BIEKaTb, MHTEPIPETUPOBATH  HH(POPMALHIO,
NpPEJCTAaBICHHYI0 B Ta0NMIaX, Ha JuarpaMMax, rpadukax, OTPaKalollyl0 CBOWCTBa
peabHBIX MPOLECCOB U SBICHHIA; MPEICTABIAT, HHPOPMALIMIO C MTOMOIIBIO TaOIUI U
auarpamM; HUCCJIE0OBaTb CTaTUCTUYECKUE [aHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpadUyecKuX METOA0B U 3JIEKTPOHHBIX CPEJICTB;

- yMEeThb OINEpPUPOBaTh MOHSATUSMU: CIy4allHBIA OMNBIT U CIy4yailHOoe cOOBITHE,
BEPOATHOCTh  CIY4YallHOTO  COOBITHSA; yMEHHE  BBIYUCIATH  BEPOSATHOCTH  C
UCIONIb30BaHWEM TpaUuecKuX METOAOB; NPUMEHATH (OPMYIbl CIOXKEHHS U
YMHOXEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE (aKThl U (POPMYIIBI MIPH PEIICHUH 3a/1aY;
OLICHMBATh BEPOATHOCTH pEAJbHBIX COOBITHI; 3HAKOMCTBO CO  ClIy4alHBIMU
BEJIMYMHAMU; YMEHME IPHUBOJIUTH IPHUMEPHI MPOSBICHUS 3aKOHAa OOJBIIMX YHUCET B
IIPUPOHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMETb ONEpUpOBaTh MOHATUSAMU: TOYKA, MpsMasi, IIOCKOCTb, IPOCTPAHCTBO,
IBYTPaHHbBIN yrou, CKpEINBAIOIINECS IpsIMBIE, [apajyIeIbHOCTb U
NEPIEHIUKYIAPHOCTh NPSIMBIX M IUIOCKOCTEHM, Yrojl MEXIy NPSMBIMH, Yrojl MEXIY
IPSIMOM M IIJIOCKOCTBIO, YIOJ MEXAY IIOCKOCTSMH, PAacCTOSHHE OT TOYKH J0
IJIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMHU, PACCTOSTHUE MEXAY IJIOCKOCTSMHU; YMEHUE
WCIOJIb30BaTh MpPU PELIEHUH 33aJa4 H3yuyeHHble (aKThl U TEOpeMbl IIaHUMETPUHU;
YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

- YMETh ONEpUPOBATh IMOHATUSMHU: MHOTOTPAHHUK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapajuienenumnesn, Opu3Ma, NOupaMuia, (urypa U TMOBEPXHOCTb BpAaLICHMUS,
WINHAP, KOHYC, map, cdepa, ceueHust GUrypbl BpalleHUs], MIOCKOCTh, Kacarouasics
cdeprl, LWIMHApPA, KOHYyCa, IUIOMIAJh MOBEPXHOCTH MNUPAMUJbI, NPHU3MBI, KOHYCa,
WIMHApA, IUIomaab cdepsl, 00beM Kyba, MPsAMOYroJbHOIO Mapajulesenunena,
MUPaMU/Ibl, TPU3MBL, HUIMHAPA, KOHYCA, Iapa; yMEeHHe U300paxaTb MHOTOTPaHHUKH U
MOBEPXHOCTU BPALIEHUS, UX CEUEHUSI OT PYKH, C IOMOIIBIO0 YEPTEKHBIX MHCTPYMEHTOB
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U DJIEKTPOHHBIX CPEICTB; YMEHHUE PACIIO3HABATH CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh PAaBUIbHBIC MHOTOIPAHHUKY;

- YMEThb OIEpPUPOBATH MOHATUSAMHU: JBW)KEHHE B MPOCTPAHCTBE, IMOJOOHBIC
¢urypsl B MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHHE IUIOMACH IMOBEPXHOCTEH W
00BbEMOB MOAOOHBIX (UTYpP TPHU PEIICHUH 3a/1a4;

- YMETb BBIUUCIIATh FEOMETPUUECKNE BEJIMYMHBI (JUIMHA, YTOJl, IUIOIadb, 00beM,
IUIOIIA/b TIOBEPXHOCTH ), UCHIOJIb3Ys U3yUYEHHbIE (POPMYIIBI U METOBI;

- YMETb OIEpUPOBATH IOHATUSAMU: MPSAMOYTOJbHAs CHCTEMa KOOPIMHAT,
KOOpJAMHATBl TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA, CKAISIPHOE INPOU3BEACHUE, YIOJ
MEXJy BEKTOPAMH, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpAa HAa YHUCIIO; HAXOIUTH C
MOMOIIBI0 M3YYEHHBIX (OPMYJI KOOPAMHATBHI CEPEIMHBI OTPE3Ka, PACCTOSHHE MEXKIY
JBYMsI TOUKaMH;

- yMeTh BBIOMpATh MOAXOJSAIIMN HM3YYEHHBId METOJA MJISi pEIICHUs 3a/1adH,
pacrno3HaBaThb MaTemMaTHueckue (akTbl U MaTeMaTHMYECKUE MOJENHU B HPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUAX, B UCKYCCTBE; YMEHHE IPUBOANUTH IPUMEPBI MATEMAaTHUECKUX
OTKPBITUNA POCCUMCKON U MUPOBON MaTEMaTUYECKON HAYKHU.

- YMETh CBOOOJIHO ONEPUPOBAThH MOHATHSIMHU: CTETIEHb

M2- ymeTh onepupoBaTh MOHATHAMHE: pallMOHaTbHast (DYHKIHS, MOKa3aTeIbHAas
¢byHKkuus, creneHHas (QyHKUUs, Jorapupmuueckas (QyHKIUS, TPUTOHOMETPUYECKHE
¢byHkuuu, oOpaTHble (QYHKIUH; YMEHUE CTPOMTh TpapUuKM H3y4EHHBIX (QYHKLUH,
UCMOJb30BaTh TpapUKU NMPU H3YyYEHUU NPOIECCOB M 3aBHUCUMOCTEH, MPHU pPELICHUU
3ajjad U3 JPYrUX YYeOHBIX MPEIMETOB M 33Jad M3 PEATbHOM JKU3HU; BBIpAXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

- yMeThb  ONEpPHPOBaTh  TMOHITHUSAMHU:  TOXAECTBO,  TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHHWH H HEPaBEHCTB,
PaBHOCHIIBHOCTh YPaBHEHHIA, HEPABEHCTB M CHCTEM, pallMOHAIBHEIE, HPPAIlHOHAILHBIE,
MoKa3aTelbHbIe, CTETEeHHBIC, JIorapu(@MUYecKne, TPUTOHOMETPHUYECKHE YpaBHEHUS,

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

YcTHBIN onpoc,
TectupoBanue,
MaremaTuueckui
JIUKTaHT
NunuBunyansHas
CaMOCTOsITEJIbHAs
pabora
[IpeacraBnenue
pe3yJIbTaToOB
MPAKTUYECKUX
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HEpaBEHCTBA W CHCTEMBI; yMETh pellaTh ypaBHEHUs, HEPAaBCHCTBA M CUCTEMBI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; peIlaTh ypaBHEHHs, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; MPHUMEHSATh YPaBHEHUS, HEPABEHCTBA, WX CHUCTEMBI ISl pEIICHUS
MaTeMaTHYECKUX 3a]a4 ¥ 3a/1a4 U3 PA3JIMYHbIX 00JIaCTel HAYyKU U pealbHOU )KU3HHU;

- yYMeTb CBOOOJHO OINEPHPOBATH MOHATUSMH: JABIDKCHHE, MapalIeIbHbINA
NEepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
noo0usi, mogoOHbIe (DUTYpPBI, YMETh paclio3HaBaTh paBHBIC M MOJO0OHBIE (DUTYPHI, B
TOM YHCIIE B IPUPOE, UCKYCCTBE, apXUTEKTYPE; YMETh UCIOIb30BaTh FeOMETPUUYECCKUE
OTHOIICHHS, HAXOAUTh T€OMETPUYECKHE BEIMYMHBI (JUIMHA, yrojl, IUIOIMIAJb, 00BEM)
IPY PEILICHHUH 3a/1a9 U3 IPYTUX Y4eOHBIX MPEIMETOB U U3 PEabHOM KU3HU

pabor

3amura
TBOPYECKUX paboT
3amura
WHINBUTYyaIbHBIX
MIPOEKTOB
KonTponbhas
pabora

Brinonnenune
SK3aMeHAaIlMOHHEBIX
3aJaHuN

M3
- YMETb
MoKa3aTeJbHble, CTENEHHbIE, Jorapu(MUUecKue, TPUTOHOMETPUUECKUE YpPaBHEHHS U

ONCprUpoOBaThH IIOHATUAMU: pallnOHAJIBHBIC, HppauOHAIbHEIC,
HEPAaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHSATHUSMHU: MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapaijienenumnes, NOpu3Ma, OHpaMuaa, (urypa U TMOBEPXHOCTh BpAIICHHUS,
WIMHJP, KOHYC, TIap, cdepa, cedeHuss GUTYyphl BpalleHUs, TIOCKOCTh, Kacaromasics
C(bepbl, OUINMHApA, KOHYCa, IUIOMAaAb IIOBEPXHOCTU IMHUpaMUAbI, IMPU3MbI, KOHYCA,
NUATUHApPA, TUIomans cdepsl, o0beM KyOa, NPSIMOYTOJIBHOTO TMapaliyIesIeHIea,
ImUupaMuJbl, IIPpU3MbI, HUJIWHAPA, KOHYCA, IIapa; YMCHUC I/1306pa)KaTI) MHOTI'OI'PaHHUKH U
IMMOBEPXHOCTU BpalICHUA, UX CCYCHHA OT PYKH, C IOMOIIBIO YEPTCIKHBIX HHCTPYMCHTOB
U DIEKTPOHHBIX CPEACTB; YMETh PACIO3HABATh CUMMETPUIO B TPOCTPAHCTBE; YMETh
pacrno3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

- YMETb ONIEpUPOBATh MOHATUSAMHU: MPSMOYTOJbHAsI CHCTEMa KOOPJIMHAT,
KOOpJIUHATBHl TOYKH, BEKTOp, KOOPAWHATHI BEKTOPA, CKaJISPHOE MPOU3BEACHHE, YO
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, MPOM3BEICHUE BEKTOpAa HA YMCIIO; HAXOAUThH C
MOMOUIbIO0 M3YYEHHBIX (OPMYJ KOOPJIMHATHI CEPEMHBI OTPE3Ka, PAcCTOSHUE MEXIY

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

Y CTHBIN Ompoc,
TectupoBanue,
Maremarnueckuit
JTUKTaHT
NunnBunyansHas
CaMOCTOSITENIbHAS
pabota
IIpencrasnenue
pE3yJIbTaTOB
MPaKTUYECKUX
pabot

3ammra
TBOPUYECKUX paboT
3ammra
MHIVBUAYaAJIbHBIX
IIPOEKTOB
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ABYMs TOYKaMHU

KonTponbhas
pabora

Brinoinenue
SK3aMEHAIlMOHHEIX
3aJaHuN

M4
- YMETb ONIEPUPOBATh MOHATUSAMU: CIIy4YallHbIM ONBIT U ClIy4aliHOE COOBITHE,

BEPOSITHOCTH CIYYalHOTO COOBITHS; YMETh BBIYHCIIATH BEPOSTHOCTH C UCIIOJIb30BaHUEM
rpaduUecKuX METOJI0B; MPUMEHATH (POPMYJIIBI CIIOKEHUSI 1 YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOpHbIE (haKThl U (HOPMYIIBI IPH PEILICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peanbHbIX COOBITUH; 3HAKOMCTBO CO CJIy4alfHbIMHU BEJIMUMHAMM; YMEHUE IPUBOIUTD
IIPUMEPBI POSBICHUS 3aKOHA OOJIBIINX YMCET B IPUPOJHBIX U OOIECTBEHHBIX
SBJICHUSIX;

- yMETh CBOOOJIHO OIIEPUPOBATH MOHATHIMU: CTETICHb C IEJIBIM MTOKa3aTelIeM,
KOpEHb HaTypaJIbHOW CTETIEHH, CTETICHb C palliOHAILHBIM TIOKa3aTeIeM, CTEeIIEHb C
JIEHCTBUTENHHBIM (BEIIECTBEHHBIM) IMOKa3aTeseM, JIorapudm urcia, CHHYC, KOCUHYC U
TaHTEHC MPOU3BOJIBHOTO YUCIIA;

- YMETh CBOOOJIHO ONEPUPOBAThH MOHATUAMU: TpapuK YHKIUHU, 0OpaTHAs
GbyHKIMS, KOMITO3UIMS (QYHKIMM, TMHEHHAs QyHKINA, KBagpaTHuHast (yHKIHS,
cTerneHHast QyHKIMS ¢ 1IeNTbIM TIoKa3aTeieM, TPUTOHOMETpruUecKre GyHKIUHU, 0OpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIMH, TIOKa3aTeNbHas U Jorapupmuueckas QyHKIUH; YMETh
CTPOUTH TpauKH (PyHKIHIA, BBITOIHATH IpeoOpa3zoBaHus rpaduKoB (PyHKIIHIA;

- YMETh UCIIOJIb30BaTh rpaduku GYHKIHMN 111 H3yYSHHUS TIPOIIECCOB U
3aBHCUMOCTEH MPH PEIICHUHN 3a7a4 U3 IPYTUX YICOHBIX IPEIMETOB U U3 PEATBHOM
KU3HH; BEIpaXKaTh (POPMYIIAMU 3aBUCUIMOCTH MEX]Ty BETHIYNHAMU;

- cBOOOJIHO ONEPUPOBATH NOHATUAMM: YETHOCTh (DYHKLIUHU, TIEPUOAUYHOCTD

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

YceTHBII onpoc,
TectupoBanue,
MaremaTnueckui
JUKTaHT
NunuBunyansHas
CaMOCTOATEIIbHAS
pabora
IIpeacraBnenue
pe3yJIbTaToOB
MPaKTUYECKHUX
pabot

3amura
TBOPUYECKUX paboT
3amura
WHJMBUIyaJIbHBIX
MPOEKTOB
KoHntponbHas
pabora

Brinosnenue
AK3aMEHAaIlMOHHBIX
3aJaHui
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(bYHKIMH, OTPAaHUYEHHOCTD (DYHKIMH, MOHOTOHHOCTh (DYHKIIMHU, SKCTPEMYM (QyHKIIUH,
HanOoIbIIIee M HAMMEHbIIIee 3HaYeHUs (PYHKIIMU HA IPOMEKYTKE; YMETh MPOBOAHUTH
uccleoBaHne (QyHKIINH;

- YMETh MCIIOJIb30BaTh CBOICTBA U rpaduku (GYyHKIHIA AJIsl pelIeHus] ypaBHEHUH,
HEpaBEHCTB U 33J1a4 ¢ apaMeTpamMu; U300pakaTh Ha KOOPAUHATHOH MJIOCKOCTH
MHOXECTBA PEIICHUN YPAaBHEHUN, HEPABEHCTB U UX CUCTEM

MS5- yMmMeTh omepupoBaTh IMOHATUSAMH: CpelHee apu(PMeTHYecKoe, MeIHaHa,
HanOoJbIIee M HAUMEHbBIIIEe 3HAUCHUS, pa3Max, JAUCIEePCHsi, CTAaHIAPTHOE OTKIIOHEHHE
YHUCIOBOTO  Habopa;  yMeHue UHTEPIPETUPOBATh  MH(POPMALHIO,
NpPEJCTaBICHHYI0 B Ta0lMLaX, Ha JuarpaMmMax, rpapukax, OTpa’karollyl0 CBOWCTBa
peabHBIX MPOLIECCOB U SBJICHUI; MPEICTaBIATh HHPOPMALIUIO C ITOMOIIBIO Ta0IHIl U

AuarpamMm; HCCJICH0BATh CTATUCTHYCCKUC JHaHHBIC, B TOM YHUCJIC C IPUMCHCHUCM

HU3BJICKATD,

rpaU4YecKuX METOJIOB U DJIEKTPOHHBIX CPEJICTB;

- YMEThb ONEPHUPOBATH MOHATUSIMU: TOUKA, MPsAMasi, TNIOCKOCTh, TPOCTPAHCTBO,
yrou, CKpEeIIMBaOIINecs
MEePIEHIUKYISIPHOCTh TIPSMBIX U TIJIOCKOCTEH, Yrod MEXIy MHPSIMBIMH, YTOJd MEXIY

JBYTPaHHBIN IIPsIMBIE, IapajuIeIbHOCTh U
NpsAMOM M IUIOCKOCTBIO, YrOJI MEXAY IIJIOCKOCTSMHU, PACCTOSHHUE OT TOYKU JO
IIJIOCKOCTH, PACCTOSTHUE MEXAY IIPSIMBIMU, PACCTOSSHUE MEKY INIOCKOCTSIMHU;

- YMETb HCIOJIb30BATb IPHU PEIIEHUW 3a[da9 H3Yy4E€HHbIE Cl)aKTbI H TeopeMbI
IVIaHUMETPHH, YMEHUE OLIECHHWBATb pa3Mepbl 00'BEKTOB OKpyXarouiero Mupa

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

Y CTHBIU Ompoc,
Tectuposanue,
MaremaTnueckui
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAs
pabota
IIpencrasnenue
pe3yabTaTOB
MPaKTUYECKUX
pabot

3amuTa
TBOPUYECKUX paboT
3amuTa
WHIUBUTYTbHBIX
MIPOEKTOB
KonTponbHas
pabota
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Brinonnenue

9K3aMEHALIMOHHBIX
3aJaHun
Mo OK6,0K4,0K3, JIP4, JIP6 JIP3,
-yMETh pelaTh TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM 4MCII€ Ha MPOLEHTHI, Joau u | OK7 JIP9 YcTHBII onpoc,
YacTH, Ha JIBUXKEHUE, pabOTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 33a4 U3 001acTH TectupoBanue,
yOpaBiI€HUS JMYHBIMU M CEMEHHBIMU (UHAHCAMM); COCTaBJISATh BBIPAKEHUS, MaTeMaTHaecKuii
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 3aja4i, UCCIIEOBATH I10OJIy4YEHHOE
pellIeHre U OLEHUBATh IPaBIONOJ00HOCTh PE3YIbTATOB; JTATT
- *yMeTb omnepupoBaTh MOHATUAMHU: OIpPENEICHUE, aKCHOMa, TeopeMa, CIE/ICTBUE, Muausunyanbas
CBOMCTBO, TIPU3HAK, JOKA3aTeJIbCTBO, PABHOCHJIbHBIC (OPMYIUPOBKH, yMETh CaMOCTOATCIIbHAS
¢dbopmMynHupoBaTh 0OpaTHOE U MPOTHBOIIOIOKHOE YTBEPKJIEHUE, IPUBOIUTH IPUMEPHI U pabora
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMaTH4YEeCKOW HWHIYKIMH;, IPOBOJIUTH [Ipencrasienne
JOKa3aTEJIbHBIE PAcCyXKICHMsI IpU PpEUICHUM 3aJad, OLECHMBATh JIOTUYECKYIO PE3yIIbTATOB
MIPaBWJIBHOCTb PaCCyXICHMUI; MPAKTHHEECKHX
- *yMeTh CBOOOJHO ONEPHPOBATH MOHATUSAMU: MOCIEJOBATEIBHOCTD, apupMeTHIeCcKas 6
mporpeccusi, reoMeTpudeckasl nmporpeccus, 0€CKOHeYHO yObIBarolasi reoMeTpudecKas pabot
Iporpeccusi; yMeTb 3a/laBaTh IOCJIEOBATEIBHOCTH, B TOM 4YHCIE C IIOMOIIBIO 3amwra
PEKYpPEHTHBIX (popMyIT; TBOPYECKUX paboT
- *yMeTb BBIOMpaTh MOAXOJAIIMN METONA Ui PELIeHHs 3aJaud; MOHMMaHHe 3amura
3HAYUMOCTH MAaT€MaTUKU B W3YYEHHUU NPUPOJHBIX U OOILIECTBEHHBIX IPOLECCOB M WHIUBUAYAJIbHBIX
SIBJIGHUH; YMETh pacro3HaBaTh IPOSBIECHUE 3aKOHOB MaT€MaTUKH B UCKYCCTBE, YMETh MIPOEKTOB
MIPUBOJAUTh IPUMEPBl MATEMAaTHYECKUX OTKPBITHM  POCCHUHCKOM M  MHUPOBOU KoHntponbHas
MaTeMaTHU4eCcKOol HayKu pabota
Beinonuenue
HK3aMEHAIIMOHHBIX
3alaHui
M7- ymerb omepupoBaTh MNOHATUAMHU: (yHKIMS, HenpepbiBHas (yHkus, | OK6,0K4,0K3,
OK7 YcrHbIi onpoc,

NPOU3BOJHAS, TMEpBOOOpa3Has, ONpPEIENEHHBI  HHTErpal; YMETb  HaXOAUTh
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MPOM3BOJHBIC  DJIIEMCHTAPHBIX  (DYHKIMH, WCIONB3ys CIPAaBOYHBIE MaTEpHAIIbI; JIP4, JIP6 JIP3, | TectupoBaHue,
UCCIIeIOBAaTh B MPOCTEHIIMX cCiydasX (YHKIMM HAa MOHOTOHHOCTb, HAXOAWUTh JIP9 Maremaruueckuit
HanOoNbIINEe U HAaUMEHBINWE 3HAYEHUS (QYHKIUI; CTPOUTH IpaUKH MHOTOUYJICHOB C JIUKTaHT
HCII0JIb30BaHUEM alapaTa MaTeMaTUYeCKOro aHajan3a; NPUMEHSTh [IPOU3BOJHYIO IIPU NunuBunyansHas
pelIeHnr 3aJad Ha JBWJKEHHUE; pellaTh [PAKTUKO-OPUEHTUPOBAaHHBIE 3aJaud Ha CaMOCTOSITENIbHAS
HauOOJIbIINE U HAUMEHbIIINE 3HAYCHHSI, HA HAXO0XKJIEHUE ITYTH, CKOPOCTU U YCKOPEHUS, pabota
- yMEThb OIEpPUPOBaTh MOHATHUSAMHU: [BIXKEHHE B TMPOCTPAHCTBE, MOJ0OHBIE [IpeacraBnenue
¢burypsl B NPOCTPAHCTBE;, HCIIOJIL30BATh OTHOIIECHWE IUIOIIAZCH MOBEPXHOCTEH H pe3yabTaTOB
00BEMOB MOAOOHBIX (PUTYp MIPH PEIICHUU 334, MPaKTUYECKUX
- YMETh BBIUUCIATH T€OMETPUUYECKUE BEIUMUMHBI (JUIMHA, YTOJI, TUIOIa/lb, 00BEM, pabot
TUTOIIAb TOBEPXHOCTH), UCIIOJB3YS NU3yUYEeHHBIE ()OPMYIIBI U METOIBI 3amura
TBOPUYECKUX paboT
3ammra
WHUBUTYJIbHBIX
IIPOEKTOB
KonTponbHas
pabota
Brimosninenue
AK3aMEHALIMOHHBIX
3a7laHui
Ilpeomemmnuix:
YceTHBII onpoc,
0 I11) BrageHue MeTOqaMU JIOKA3aTENbCTB, AITOPUTMAMH PELICHHS 3a[a4; YMCHHE | OK6,0K4,0K3, JIP4, JIP6 JIP3, | Tectnposanue,
OpPMYJIMPOBATH OMNpPEACNICHUs, AKCHOMbl U TEOPEMBI, MPUMEHATh WX, HPOBOIUTH .
HOIE)aSZTeJ'II)BHBIe paCCI})’)KH)IeHI/ISI B’XOJIe pelieHus 3a)1£q; P L OrT P Marewarireckiit
JIUKTaHT
0K6,0K4,0K3, NunuBunyansHas
I12) ymenue onepupoBaTh NOHATHAMM: CTENIEHb YUCIIA, JIOTapU(M UuCia; yMeHue | QK7
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BBIMOJIHSATh BBIYMCICHUEC 3HAYCHUN M MPEoOpa3OBaHUs BHIPAKCHUN CO CTEICHIMH U
norapudmamu, Tpeodpa3oBaHus JPOOHO-PANUOHAIBLHBIX BBIPAXKCHHIH,

I13) ymenue onepupoBaTh MNOHATHSIMM: palMOHAIbHBIE, HUPPALKMOHAIBHBIE,
[OKa3aTebHble, CTENEHHbIE, Jorapu(MUUEecKue, TPUTOHOMETPUUECKHE ypaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

I14) ymeHue omepupoBaTh NOHATHAMH: (YHKIWS, HENpepbIBHAS (QYHKIWMS,
NPOM3BOAHAS, T[EpBOOOpa3Has, ONpPEICICHHBIH HWHTErpaj; yYMEHHE HaxOJHUTh
MPOU3BOJHBIC  DIIEMEHTAPHBIX  (DYHKIMH, WCHONB3Ys CIPABOYHBIE MaTEpUAIIbI,
UCCIEe0BaTh B TNPOCTEHINIMX CiIydasX (QYHKIUM HAa MOHOTOHHOCTb, HaXOJIUTh
HanOoJNbIIINE U HAaWMEHBIINE 3HAYEHUS (YHKIUI; CTPOUTH TpaUKH MHOTOUYJICHOB C
UCIIOJIb30BAHUEM allapaTa MaTeMaTH4YeCKOro aHaln3a; MPUMEHSITh POU3BOIHYIO TPH
pelieHny 3a/Ja4 Ha JIBIDKCHHE; pemaTh NPaKTUKO-OPUEHTHPOBAHHBIC 3aJadyd Ha
HauOoJIbIINE U HAMMEHbIIINE 3HAYeHNs, Ha HaX0XKJICHUE ITyTH, CKOPOCTU U YCKOPEHMS;

OK6,0K4,0K3,
OK7

I15) ymenue onepupoBaTh MOHATUSAMH: pallMOHANbHAs (DYHKIMS, MOKa3aTeIbHAsS
¢byHKIMsA, creneHHas (QYHKIMs, jgorapudmuueckas (QyHKIUS, TPUTOHOMETPUYECKHE
¢byHkuuu, oOpaTHble (QYHKIUH; YMEHUE CTPOMTh TpapuKM HU3YyYEHHBIX (QYHKLUH,
WCTOJB30BaTh TPaQUKU TPU H3YYCHWH MPOIECCOB M 3aBUCHUMOCTEH, TMPU pPEHICHUU
3ajjad4 U3 JPYruX YYeOHBIX MPEIMETOB M 33Jad M3 PEATbHOM JKU3HU; BBIpAXKaTh
(dbopMyaMu 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

0OK6,0K4,0K3,
OK7

I16) ymeHue pemarb TEKCTOBbIE 3aJayd pa3HbIX TUIOB (B TOM 4YHUCIE Ha
MIPOLIEHTHI, JI0JIU U YaCTH, Ha JBUKEHHUE, padOTy, CTOUMOCTh TOBapOB U YCIYT, HAJIOTH,
3aJjaud M3 00JacTW YIpaBJIeHUS JMYHBIMH U CEeMEHHBIMU (PMHAHCAMHU); COCTABIAThH
BBIPA)KCHM I, YPABHEHM I, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHUIO 3aJ1a4M, UCCIIEIOBATh
MOJTyYEHHOE PELICHHE U OLEHUBATh NPABON0I00HOCTh Pe3yIbTaToB;

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

CaMOCTOSITeIIbHAS
pabora
IIpencraBnenue
pe3yIbTaToB
MPAKTUIECKUX
pabor

3amura
TBOPYECKHUX pabOT
3amura
WH/IBUYaJIbHBIX
MIPOCKTOB
Kontponbnas
pabora

Brinosnenue
3K3aMEHAIIMOHHBIX
3agaHui
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I17) ymeHnue omepupoBaTh MOHATHAMH: CpeqHee apudmMeTrHueckoe, MeanuaHa,
HauOoJIblllee ¥ HaUMEHbILIEe 3HAUCHMsI, pa3Max, AUCIEPCHs], CTAaHIapTHOE OTKJIOHEHUE
YHUCIOBOTO  HaboOpa; yMEHHWE W3BJIEKaTh, HMHTEPIPETUPOBATH  HH(OpMAIHIO,
IPEJCTAaBICHHYI0 B Ta0IMLaX, Ha JuarpaMmMax, rpapukax, OTpakarollyl0 CBOWCTBa
peanbHBIX MPOLIECCOB U SBICHHIA; MPEICTABIAT, HHPOPMALIMIO C MMOMOIIBIO TaOIUI U
JyarpamMM; HCCJIENOBaTb CTaTUCTUYECKUE [aHHbIE, B TOM YHUCIE C IPUMEHEHUEM
rpadMUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

I18) ymeHue onepupoBaTh NOHATUAMU: CIyYalHBIN OIBIT U CIy4ailHOe COObITHE,
BEPOSTHOCTh ~ CJIy4allHOro  COOBITHS;  YMEHHE  BBIUUCIATH  BEPOATHOCTh  C
UCTIOJNB30BAaHUEM TpaQHUUECKUX METOJOB; NPUMEHSTh (OPMYIBI CIOXKEHUS U
YMHOKEHHS BEpOSITHOCTEH, KOMOMHATOpHBIE (aKThl U (OPMYIBI NPU PELISHUU 3ajad;
OLICHMBATh BEPOATHOCTH pEAJbHBIX COOBITUI; 3HAKOMCTBO CO  CIIy4alHBIMH
BEIMYMHAMHU; yYMEHHUE IMPHUBOIAUTH HPUMEpPbI MPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

I19) ymenue omnepupoBaTb MNOHATUSIMM: TOYKA, HpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYI'PAHHBIA YIrOJI, CKPEIIMBAIOIIMUECH IPSAMBIC, NApaJLIEIbHOCTh H
MEPIEHIUKYISIPHOCTD NPSAMBIX U IIJIOCKOCTEM, Yroa MEXIy HNPSIMBIMH, YTOJ MEXIY
IpsIMOM M IUIOCKOCTBIO, YrOJI MEXAY IIIOCKOCTSIMH, PAacCTOSHHUE OT TOYKU J0
IIJIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSIMH; YMEHUE
UCTOJb30BaTh MPH PELICHUM 337ad H3Y4YeHHbIe (aKkThl MU TEOPEMbl IUIAHUMETPHH;
yYMEHHE OLIEHUBAaTh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

I110) ymenue  omepupoBaTh  MOHSATHSAMH:  MHOTOTPAHHHUK,  CEUYCHHE
MHOTOTpaHHMKa, KyO, Mapajulesenumes, npusMa, nupaMmuzia, (Gpurypa u moBepXHOCTb

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9
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BpallleHus, IWIMHIpP, KOHYC, Imap, chepa, cedyeHUs (GUIYypbl BpalIeHHs, IIIOCKOCTb,
Kacaromascsi cepbl, IUIMHIPA, KOHYCa, MJIONIAb MOBEPXHOCTH MUPAMUIBI, TIPU3MBIL,
KOHYca, HIWIUH/pPA, TUIomaas chepsl, 00beM Kyda, IpSIMOYToJbHOTO Mapauleenuneaa,
MUPAMHUJIBI, TIPU3MBI, IIMIIMHPA, KOHYCA, [Iapa; YMEHUE N300pakaTh MHOTOTPAHHUKH U
MOBEPXHOCTU BPALIEHUS, UX CEUEHUSI OT PYKH, C IOMOIIBIO0 YePTEKHBIX MHCTPYMEHTOB
U DJIEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATH CUMMETPHUIO B IIPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh NPaBUIbHbIE MHOTOIPAHHUKH;

I111) ymenue onepupoBath HOHATHSMM: JABUXKCHUE B HPOCTPAHCTBE, MOJOOHBIE | OK6,0K4,0K3, JIP4, JIP6 JIP3,
(Gurypel B IPOCTPaHCTBE; HCIIOJIb30BaTh OTHOIIEHHE IUIOMIAAEH IOBEPXHOCTEH H | QK7 JIP9
00BEMOB MOAOOHBIX (DUTYp TIPU PEIICHUH 3a/1a4;

OK6,0K4,0K3,
I112) ymeHne BBIYMCIATH T€OMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJl, ILIOWanb, | QK7 JIP4, JIP6 JIP3,
00BeM, IIoIa b HOBEPXHOCTH), UCIIOB3Ys U3y4E€HHbIE (OPMYIIBI © METOIbI; JIP9
OK6,0K4,0K3,

I113) ymeHue onepupoBaTh HOHATHAMH: INPSAMOYTOJIbHAA CHCTEMAa KOOPIUHAT, | QK7 JIP4, JIP6 JIP3,
KOODJMHATBl TOYKH, BEKTODP, KOOPAMHATBHI BEKTOpA, CKAIAPHOE IPOM3BEIEHME, YIOJl JIP9
MEXKAY BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEIECHHE BEKTOpA HA YHCIIO; HAXOIUTH C
MIOMOIIBIO M3YYEHHBIX (OPMYJI KOOPAMHATBI CEPEMHBI OTPE3Ka, PACCTOSAHHE MEXKIY
JBYMsI TOYKaMH;

OK6,0K4,0K3, JIP4, JIP6 JIP3,
I114) ymenue BbIOMpaTh NOAXOAAIIMM U3Y4EHHBIH METOA JUI PEeNIeHH 3aJa4l, | QK7 JIP9

pacrno3HaBaThb MaTemMaTHueckue (akThl U MaTeMAaTUYECKHUE MOJENU B NPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE; YMEHHE IPUBOJANUTH MPUMEPHI MATEMAaTHUECKUX
OTKPBITHHA POCCUICKON M MUPOBOM MaT€MaTHYECKONW HAYKH.
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