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PaGouass mporpamMma 00M1e00pa30BaTeIbHOTO [PEIMEts paspaboTaHa Ha
ocHoBe DejepalbHOTO TOCYIapCTBEHHOTO 00pa3s0BaTeIBHOTO CTas a CpeaHero
obmero 00pa3oBaHHsA, YTBEPKICHHOIO [Tpukasom MuHO! Poccun 0T

17.05.2012 Ne 413 (pex. ot 12.08.2022), peKOMEHIALHH MO PEaTH3ALHNE CpeIHEro
o61ero 00pa3oBaHus B Mpeaeaax 0CBOCHHA 00pa30BaTeIbHOH MPOTPaMMBal CPEIHErO
npoecCHOHaILHOr0 00pa3oBaHus OT 1 mapra 2023 r. Ne 05-592, MpHMEPHOH
pOrpaMMBbl, PeKOMeH0BaHHOH ~(DelepalbHEM roCyJ1apCTBSHHBIM OHROIKETHREIM
00pazoBaTeIbHbIM yUpeKIeHHEM JIOTIOTHHTEILHOTO npo@eCcCHOHATBHOTO
obpazoBanus «VHCTUTYT pa3BHTHA npo)eCCHOHATLHOIO 00p23052HIs (OI'BOY
IO «WPIIO) mist peanus3aluu OCHOBHOW MPOMECCHOHATSHOH p8pa30BaTeIbHON
nporpammel CITO Ha 6a3e OCHOBHOTO 001Iero 00pa30BaHisa ¢ MOy =eHHEM CPSIHer0
obuiero odpazoBaHMs MO CHEUHATbHOCTH 44.02.02 «[Ipenoaasasme 3 Ha4albHbIX
KJ1accax».

PaGouasi mporpamMva paspaboTaHa B COOTBETCTBHE ¢ DEsmscHcHiliMU o
hOPMHUPOBAHHIO TPHMEPHBIX 00PA30BATEIBHBIX — [POTPAAt vueeOHEsN IHCIMIUIMH
HAYATBHOTO MPO(GECCHOHATBHOTO H CPEIHEr0 MPODSCCHOHATEHEOTE 0ODp230BaHHA Ha
ocHoBe DejIepanbHBIX rOCYIaPCTBEHHbBIX 00Pa30BaTSIbERIN CTAHIZDTOS #249a7TbHOI0
podeccHOHATBHOTO 5 CpeaHero mpodecCHOHATHHOTO 00pa30oBaHus,
yrBepxkaeHHbIMH M1.M.PeMOpeHKO, IMPEKTOPOM ISTapTanMes=ss rOCVI2DCTBEHHOM

MONUTAKK W HOPMATHBHO-NIPABOBOIO DPEryIHPOBAHHE B chepe 00pa3oBaHUA

MunucTepcTBa 00pa30BaHus H HAYKH Poccuiickoii ®enepamss ot 27 asrycTa 2009r.
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1. TACITIOPT IIPOT'PAMMBI YUEBHOM JIUCLIUTIJIMHEI
MATEMATUKA

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

Pabouass mporpamma ydeOHOW IUCHUIUTMHBI MaTemaTtuka TMpelHa3HaueHa i HW3ydeHUs
MaTeMaTUKHd B YUYPEKACHHUSIX CpelHero mnpodecCHOHaIbHOTO0 00pa3oBaHUsl, peaTu3yIoIIUX
00pa30oBaTeNbHYIO MPOrPaMMy CpeIHero (MOJIHOTO0) oOmiero oOpa3oBaHUs, MPH IOJITOTOBKE
CHEHUaINCTOB cpenHero 3BeHa. OOyuwaromumecs B yupexnaenuun CIIO mo gannomy mnpodusiro
U3y4aloT MaTeMaTuky B oObemMe 246 uacoB. PabGouas mporpamma y4deOHOM AMCHUIUIMHBI
pa3paboTaHa Ha OCHOBE IPUMEPHON OCHOBHOM 00pa30BaTEIbHOM MIPOrPAMMBI CPEAHETO 00ILEro
oOpa3oBaHusi, of00peHa pemieHUEM (eneparbHOr0 Y4eOHO-METOAMYECKOTO OOBEIUHEHUS TIO0
obmemMy o6OpazoBaHuto (TpoTokoa oT 28 wuwHA 2016 r. No 2/16-3) nmis cneruanbHOCTH
44.02.02.IIpenogaBanne B HA4YaIbHBIX KJIaCCaX.
1.2. MecTro aucuumiuHbl MaTematuka B CTPYKType€ OCHOBHOW IpO(eCCHOHAIbHOU

oOpasoBarenbHOU mporpammel:  OO61Ieo0pa3oBaTeNbHbBIN UK, 0a30Bask JUCIUTIIINHA.

1.3. Hean u 3an1auu y4yeOHOIl TMCHUIIMHBI — TPeOOBAHUSA K pe3yJbTaTaM OCBOCHHS
muctuminael: Copep:kaHue mporpamMmbl 0011eo0pa3oBaTeNIbHON AUCIMILIMHBL «MarteMaTtukay
HAIPAaBIIEHO HA JIOCTH)KEHUE PEe3yJIbTAaTOB €€ U3yUeHUsl B COOTBETCTBHUH ¢ TpeboBanusmu OI'OC
COO c¢ yuerom npodeccuonanphoii Harpasiennoctu ®I'OC CIIO.

1.2.2. Ilmanupyembie pe3yiabTaThl OCBOCHHS 0OOIIE00pa30BaTENIbHON  JTUCHUIUIAHBI B
cootBetrcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®PI'OC COO

1.3.2 ean u 3a5ayM AUCUMILVIMHBI — TPeOOBaHUSl K pe3yJibTaTaM OCBOCHHS
AUCUMILIUHBI:
OcBoenue coaepkaHusi ydeOHOM  aucuumiauHbl «MaTtematuku»  oOecrednBaeT
JOCTUKEHHUE CTYIEHTaMU CIIEAYIOIUX PE3YyIbTaTOB:

° JUYHOCMHBIX:
J1 - TOTOBHOCTb K TPY/y, OCO3HAHNE LIEHHOCTU MacTepCTBa, TPY10J1t00ue;
- TOTOBHOCTL K AaKTHUBHOH JEATEIILHOCTH TEXHOJIOTMYECKOM W  COLMAaILHOMI

HANPABIEHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHLHO BBITIONHATH
TaKylo JAeSITeNbHOCTD;

- UHTEpeC K pa3Iu4HbIM cepam mpodheCcCHOHATEHOU NesSTENbHOCTH,

OBnaneHne yHUBEPCAIBHBIMU Y4€OHBIMU MMO3HABATETLHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSATEILHO (OPMYJIUPOBATH M AKTYaJIHM3WPOBATH MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHaBIWBATh CYIICCTBCHHBIM TPHW3HAK WJIW OCHOBAHWS JUIS CpPaBHEHUS,
Kiaccudukanuu u 0600IICHHS;

- OIPEENSTh LIEH IeATEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX JOCTHKCHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBICHUSX;

- BHOCHTHh KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITEIbHOCTH;

- pa3BHBaTh KPEaTUBHOC MBIIIJICHUE PU PEIICHUH XU3HEHHBIX TIPOOJIeM

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIIQJCTh HaBBIKAMH Yy4EOHO-HCCIICIOBATEIILCKOH M MPOCKTHOW JCSTEIHLHOCTH,
HaBBIKAMU pa3peIIeHus MpooieM;



- BBIABIIATH IIPUYMHHO-CJIIEACTBEHHBIC CBSI3M M aKTyalU3UpOBATh 3aJadyy, BbIABUIATH
TUIIOTE3y €€ PEIICHMs, HaXOOUTb apryMEHThl U1 JI0KAa3aTelIbCTBA CBOUX YTBEP)KICHHM,
3a/1aBaTh IapaMETPbl U KPUTEPUU PELICHUS;

- AaHAIM3MPOBATH IIOJIYYEHHBIE B XOJAE PELICHUSA 3aJayd pe3yibTaTbl, KPUTUYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

-- yMeTb MEPEHOCUTh 3HAHHUA B I[I03HABATEIbHYHD M MPAKTUYECKYI0 00JIaCTH
KU3HEJCATECIIBHOCTH;

- YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX o01acTeil;

- BBIIBUIaTh HOBBIE HJCH, IpeUlaraTb OPUTMHAJIBHBIE IIOAXOIbl W pPEIICHUS; U
CIIOCOOHOCTB MX MCIIOJIB30BAaHUS B IIO3HABATEIBHON U COLIMATIBHON MTPAKTUKE

JI2.B 065acTv IEHHOCTH HAYYHOTO TIO3HAHUS:

-C)OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

- COBEpILUICHCTBOBAaHME SI3IKOBOM M  UYHTATEIbCKOW KYJIbTYphl Kak CpeJCcTBa
B3aUMO/JICHCTBUS MEXTy JIFOIbMU U [TO3HAHUS MHPA;

- OCO3HaHUE LIEHHOCTU HAYYHOU JeSITeIbHOCTH, TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

OgnazeHre yHUBEPCATbHBIMH y4€OHBIMU TO3HABATEIbHBIMU ACHCTBUSIMHU:

B) paboTa ¢ uHpopmaImei:

- BIIQJIETh HABBIKAMU TMOJNy4eHHS WHQOPMAIMM W3 MCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBIISATh  MOMCK, aHalU3, CUCTEMAaTH3alMI0 W HMHTEPIPETaLUIo
UHGOPMALIUU Pa3IMYHBIX BUJOB U (JOPM IMPECTABICHHUS;

- CO3/1aBaTh TEKCTbl B Pa3IMYHbIX (opMaTax C y4yeTOM Ha3HAYeHHUs WHPOpPMALUU U
LIEJIEBOM ayTUTOPUH, BBIOMpAsi ONTUMAJIbHYIO (JOPMY MPEACTABICHUS U BU3YAIN3aLlUY;

- OLIEHUBATh JOCTOBEPHOCTb, IETHTUMHOCTh HH(POPMAIIMH, €€ COOTBETCTBUE IIPABOBHIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

- WCIOJB30BaTh CpEACTBA HMH(OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHNr KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPraHM3alMOHHBIX 3a/a4 C COOJIO/IEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, PaBOBbIX U
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 6€3011acHOCTH;

- BIIaJIETh HaBBIKAMHM pACMO3HABaHUS W 3alIUTHl HMHGOpMaLWU, HWHPOPMAIMOHHOMN
0€30I1aCHOCTH JINYHOCTH

JI3. B o6nactu JyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUS:

-- ¢()OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

- CHOCOOHOCTH OIICHMBATh CHUTYallMi0 ¥ TPUHUMATh OCO3HAHHBIE PEIICHUs,
OpI/IeHTI/Ip}IHCB Ha MOpaJ'II)HO-HpaBCTBeHHBIC HOpMBI U IE€HHOCTH,

- OCO3HaHHE JJUYHOTO BKJIAJa B TOCTPOEHUE YCTOWYHUBOTO OyTYIIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POJMTENSAM W (WJIM) APYTHMM YJICHaM CEMBbH,
CO3/IaHUI0 CEMbUM HA OCHOBE OCO3HAHHOTO TMPHUHATHS IEHHOCTEH CEMEWHOM JKU3HU B
COOTBECTCTBUU C TpaI[I/II_[I/ISIMI/I HapOILOB POCCI/II/I;

OBnazneHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUAMMU:



a) CaMOOpraHu3aLys:

- CAMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATEIBHYIO JICATEIIEHOCTD, BBISIBIISATH MTPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIC 33/Ja4l B 00pa30BATEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

- CaMOCTOSITENIbHO COCTAaBJATh IUIAH pEIIeHHs MpoOJeMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPeOUTEeHU;

- IaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

croco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO IUPOKOM

KOOpJIUHUPOBATh JCUCTBUS 1O €€ JOCTH)KCHHIO: COCTaBJIsATh IUIaH JCeHCTBUM,
pacrpeneniaTe poild € Y4eTOM MHEHHH YYaCTHHUKOB OOCYXJaTh pe3yJabTaTbl COBMECTHOU
paboThI;

- KOOpDAMHUPOBATh W BBINOJHATH pabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

- OCYIIECTBJISITh MO3UTUBHOE CTPATETHYECKOE TIOBEACHHE B PA3IUYHBIX CHUTYAIHsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBrazeHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSIMMU:

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

- TpPUHUMATh MOTUBBI W apryMEHTHl JPYIHX JIOJEH NpU aHajdu3e pe3yiIbTaToB
NeSITeTbHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO JIPYTUX JIOJCH Ha OMINOKY;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TO3UIMH JPYTroro YeJI0BeKa

JI4. rOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH M CaMOOTIPEICICHHUIO;

-OBJIaJICHNEC HABBIKAMU  y4eOHO-MCCIICOBATEILCKOW, TPOCKTHOH H  COIMAIBHOM
JIEATENBHOCTH;

OgJazicHHEe YHUBEPCATbHBIMA KOMMYHHUKATHBHBIMH JICHCTBUSMU:

0) COBMECTHasl IeITeIIbHOCTh:

- MOHUMATh W UCTIOIb30BaTh MPEHUMYIINECTBA KOMAHHOW U HHIUBUIYaJIbHON paObOTHI;

- TNPUHUMATH IEJIH COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBATH W KOOPIHHHPOBATH
JCHCTBUS 1O €€ JOCTH)KEHHUIO: COCTaBJIATH IIaH JCHCTBUM, pacHpeiesaTh PO C y4eTOM
MHCHHH yJaCTHUKOB 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

- KOOpJAMHHPOBaTh W BBIMOJHATH PabOTy B YCIIOBHSX pPEaJTbHOTO, BHPTYaJbHOTO H
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBJIATH TMO3UTUBHOE CTPATETUYECKOE TIOBEICHUEC B PAa3IMYHBIX CHUTYAIIMSX,
NPOSIBJIATH TBOPUECTBO U BOOOPaKEHHE, ObITh HMHUIIMATHBHBIM.

OBnazeHne yHUBEpPCAIIbHBIMU PETYISITUBHBIMU AEHCTBUIMMU:

T') IpuHATHE ce0s U IPYTUX JIIOJIeH:

- TNpUHUMATb MOTHBBI W apryMEHThl JPYIHX JIOJA€H IpH aHaliu3e pe3ysbTaToB
JESTEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO JPYTUX JIIOAEH HA OUINOKH;

- pa3BHUBAaTb CIIOCOOHOCTH ITOHUMATh MHP C IO3UIUU APYTOTI'0 YCIIOBCKA

JI5. B o0itacTil 3cTETUYECKOrO BOCHUTAHUS;
- 3CTETHYECKOE OTHOIICHUE K MHUPY, BKIIIOUast 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa M OOIIECTBEHHBIX OTHOIICHUIA;



- CIOCOOHOCTH BOCIPHHHMATH PAa3IMYHBIC BUABI MCKYCCTBA, TPATUIUU U TBOPUYECTBO
CBOETO U JPYTHX HApOOB, OIIYIIATh IMOIMOHAILHOE BO3/ICHCTBHE UCKYCCTBA;

- yOeXKIEHHOCTh B 3HAYMMOCTH ISl IMYHOCTU M OOIIECTBA OTEYECTBEHHOTO M MUPOBOTO
HCKYCCTBa, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUN H HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CAMOBBIP@KCHHIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHHE IPOSBIISATH
KayeCcTBa TBOPYECKOW JIMUHOCTH;

OgJajieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH JICHCTBUSAMMU:

a) obmieHue:

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX Cepax KU3HH,

- pacro3HaBaTh HEBEpOAIBHBIE CPEICTBA OOIICHUS, MOHUMATh 3HAUYECHUE COIMAITBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIlHM U CMSATYATh KOH(QIHKTHL;

- pa3BepHYTO M JIOTUYHO HU3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpenCTB

JI6.- oco3HaHne 00yJaroMMHCS POCCUHUCKON TPasKIaHCKOM UIEHTUYHOCTH;

- IEJICHAINIPABJICHHOE PAa3BUTHE BHYTPEHHEH IMO3UIIUM JIMYHOCTU HAa OCHOBE JYXOBHO-

HPABCTBEHHBIX LIEHHOCTEN HaponoB Poccuiickoii denepanny, UICTOPUUECKUX U HALMOHAIBHO-
KYJIbTYPHBIX  TpaaulMi, (OpPMHpPOBAHME CHCTEMbl 3HAYUMBIX I[EHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYILMOHHOTO MUPOBO33PEHMSI, IPABOCO3HAHHUS, YKOJIOTUYECKON KYJIBTYPBI,
CIIOCOOHOCTH CTaBUTb LIEIU U CTPOUTH )KU3HEHHBIE IJIAHBI;

B yacty rpak1aHCKOro BOCIIUTAHMUS:

- OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KCHME 3aKOHA WU
[IPaBOIOPSIKA;

- NPUHATHE TPATULMOHHBIX HAIIMOHAJBHBIX, OOIIEYETOBEYECKUX T'yMAaHUCTHUYECKHX H
JEMOKPATUYECKUX LIEHHOCTEM;

- TOTOBHOCTb IPOTUBOCTOSITH HJIEOJIOTMM 3KCTPEMHU3Ma, HallMOHaIM3Ma, KceHohoouu,
JUCKPUMMHALIMY 110 COLMATIbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO J€ATEIbHOCTh B MHTEPECAX I'Pa)IaHCKOro OOIECTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUU B 00111€00pa30BaTeIbHON OpraHu3aluy U JAETCKO-IOHOUIECKUX
OpraHu3anusix;

- yMEHHE B3aMMOJEHCTBOBATH C COLMAIBHBIMU MHCTUTYTaMHU B COOTBETCTBUM C HUX
(GYHKLIMSAMU M Ha3HAUEHUEM;

- TOTOBHOCTb K TYMaHUTApHOMI U BOJIOHTEPCKOM NEATEIILHOCTH;

MaTPUOTUYECKOT0 BOCIIUTAHUS:

- chOpPMHPOBAHHOCTh POCCHHCKONW TPaKIAHCKOW HJICHTUYHOCTH, TMaTPUOTU3MA,
YBaXXEHUs K CBOEMY HapoJay, YyBCTBA OTBETCTBEHHOCTH mepeln PonnWHOMN, roproctu 3a CBOM
Kpai, cBOX PonanHy, CBOW f3BIK M KYJBTYPY, NPOLUIOE M HACTOSIIEE MHOIOHAIMOHAIBHOIO
Hapoxa Poccuu;

- [ICHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY H
IIPUPOJHOMY HACIEAMIO, TaMATHUKAM, TpaauLusaM HaponoB Poccum, nocrmxenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

- wujuedHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHI0 u 3ammure OredecTsa,
OTBETCTBEHHOCTbH 32 €r0 Cy/b0Y;

OCBOCHHBIE OOYYAIOLUIMMHCA MEXKIIPEIMETHbIE TMOHATHS WM YHHBEpCAJbHbIE Yy4ueOHBIE
necTBus (peryasTUBHbBIE, T0O3HABATEIbHbBIE, KOMMYHUKATHUBHBIC);



- CHOCOOHOCTh WX UCIOJB30BAaHUS B IIO3HABATENILHOW M COLMAIBHOW TMpPAKTHKE,
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIAHMPOBAHUIO M OCYILECTBICHUIO YY€OHOH NesTeIbHOCTH,
OpraHu3any y4eOHOTO COTPYIHUYECTBA C MMEAATOTHUYECKUMH PAOOTHUKAMH U CBEPCTHUKAMH, K
YYaCTHIO B TOCTPOSHUH WHANBUYAIbHON 00pa30BaTENIbHON TPAEKTOPUH;

- OBJIAJICHME HaBBIKAMU y4eOHO-HCCIICOBATENILCKOM, MPOEKTHOH M  COIHMAIBHON
JESATEIIBHOCTH

JI7. He IpuHUMATh NEUCTBUS, IPUHOCSILKE BPEIl OKPYKAIOLIEH CPEAE;

- yMeTb  IPOrHO3UPOBaTb  HEOJArompHsATHbIE  3KOJOIMYECKHE  IOCIEACTBHS
IIPEANPUHUMAECMBIX ACUCTBUM, IIPEIOTBPAILATh UX;

PacCIIMPUTH OIBIT ACSITEIBHOCTH SKOJIOTMUECKON HAIIPaBIEHHOCTH;-

- pa3pabareiBaTh TIUIAaH pEIIEHHS NpoOJeMbl € YYEeTOM aHaju3a HMEIOIIHXCS
MaTepUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;

- OCYILECTBIIATH L[€JICHANPABICHHBIN MOMCK IEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

- yMeThb [IEpEHOCUTh 3HaHUS B T[I03HABATEIbHYIO M MPAKTHUYECKYIO 00J1acTU
KU3HEJEATECIIBHOCTH;

- Ipe/UIaratb HOBBIC ITPOEKTHI, OLIEHUBATh MJIECH C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JACSATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEJIAM

mem anpedmemnbtx:

M1-BraneTp MeTOAaMM JOKAa3aTEJbCTB, QJITOPUTMAMH pEIIeHUs 3ajad; yMEHHeE
(bopMyIUpOBATh ONPEEIIEHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSAThH UX, TPOBOJAUTD JOKA3aTEIbHbIE
paccyXIeHHs B XOJIe PELICHHUs 3a/ay;

- YMETb ONepUpPOBaTh MOHATUAMU: CTETIEHb YHCIA, JOrapu(M YUCIIa; YMEHUE BBITOIHATD
BBIUUCIICHHE 3HAYeHMH W NpeoOpa3oBaHUs BBIPAKEHUH €O CTENEeHsAMH U Jorapupmamu,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAXKEHUH;

- YMETb OIEpUPOBATH MOHATHSAMH: PALUOHAIBHBIE, HPPALMOHAJIBHBIE, ITOKA3aTEIbHBIE,
CTENEeHHbIE, TIoTapu(PMUUECKHE, TPUTOHOMETPUUYECKNE YPaBHEHUS! U HEPABEHCTBA, UX CHCTEMBI;

- YMEeThb ONEepUpOBaTh MNMOHATUAMU: (YHKIMS, HENpepblBHAs (DYHKIHS, NMPOU3BOJIHASA,
nepBooOpa3Has, OINpeAeNeHHbI HWHTErpan; yMeTb HAaXOJUTh IPOU3BOAHBIE SJIEMEHTAPHBIX
GyHKIMHI, UCIIONIb3YSl CIPAaBOYHBIE MAaTepUalbl; UCCIEA0BATh B MPOCTEHIINX CIIydasix (YHKIIUH
Ha MOHOTOHHOCTb, HAaXOJIWTh HAWOOJIbIIME M HAMMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTH
rpaduKd MHOTOYIEHOB C HCIIOJIb30BAaHMEM arllapaTa MaTeMaTH4YecKOro aHajln3a; MPUMEHSThH
IIPOU3BOJHYIO IIPHU PELIEHUN 3a/1a4 Ha JIBUKEHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7aun
Ha HauOOoJIbIINE U HAUMEHbIINE 3HAUCHHsI, HA HaX0XKJIEHHE MTyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEpUpPOBaTh MOHSTUSIMM: pallMOHaiIbHas (YHKIM, MMOKa3aTenbHas (QyHKUHS,
cTenieHHast QyHKIUS, Jorapugmuueckas QyHKIUS, TPUTOHOMETpHUeckue (QyHKIMU, oOpaTHbIE
GyHKIIMM; yMEHHE CTpPOUTh TpadUKH HU3YYEHHBIX (YHKIUH, HCIOJIb30BaTh TpaduKu MpH
M3YYEHUHU MPOLECCOB U 3aBUCHUMOCTEH, MPU PELIeHUH 33a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a[a4 U3 peaNbHOM KU3HH; BEIpaXaTh (POpMyIaMH 3aBUCUMOCTH MEX/1y BEJTMUYNHAMH;

- YMETh pellaTh TEKCTOBBIE 33[a4M PA3HBIX TUIIOB (B TOM YMCJI€ HA IIPOLEHTHI, JOJIU U
YacTH, Ha JBW)KEHUE, padOTy, CTOMMOCTh TOBApOB W YCIYI, HAJOTH, 3a7adyd u3 o0jacTu
yIpaBJICHUS JIMYHBIMH M CEMEHHBIMH (DMHAHCAMM); COCTABIISATH BBIPAKEHUS, YpaBHEHUS,

8



HEPAaBEHCTBA M MX CUCTEMBI II0 YCIOBHUIO 3a/adyM, MCCIEAO0BAaTh IIOJIyYEHHOE pELIEHUE U
OLIEHUBATh MPABJIONIOA00HOCTD PE3YIILTATOB;

- YMETb ONEepUpPOBATh MOHATUAMU: CpelHee apudmMeTndeckoe, MeanaHa, HanOoIblIee U
HaVMEHbIIIEe 3HAUCHHs, pa3Max, AUCIEpPCHs, CTaHAAPTHOE OTKIOHEHHE YHCIOBOro Habopa;
YMETh U3BJIEKaTh, HHTEPIPETHUPOBATh HH(MOPMALIMIO, TMPEACTABICHHYIO B TalnMIax, Ha
quarpamMmax, rpaukax, OTpPaKaloIllyld CBOWCTBAa pealbHBIX MPOLECCOB U  SBIICHUM;
MPEJCTaBIATh UHPOPMAIMIO C MOMOIIBIO TaOIUIl U JUarpamm; HCCIEAO0BaTh CTATUCTHYECKUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IrpapUuecKuX METOA0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATUSMU: CIIy4alHbIM ONBIT U ClIydailHOE COOBITHE, BEPOSITHOCTh
CIIy4alfHOTO COOBITHS; YMEHHE BBIYHUCISATH BEPOSTHOCTh C HCIIOJIB30BAHUEM TIpapUuecKuX
METO/IOB; MPHUMEHATh (OPMYINBI CIIOKEHUS M YMHOXXCHHMS BEpPOATHOCTEH, KOMOMHATOpPHBIE
dakTel ¥ (GOopMynBl TpU PEHICHWH 3a/a4; OIICHWBAaTh BEPOATHOCTH pEabHBIX COOBITHH;
3HAKOMCTBO CO CJIy4allHbIMHM BEJIMYMHAMU; YMEHHME HNPHUBOJUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJBIINX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeThb OIEepUpOBaTh MOHATHSAMHU: TOYKA, HpsiMas, IUIOCKOCTb, HPOCTPAHCTBO,
JBYI'PaHHBIA YTroOJl, CKPEUIMBAIOIIMECS MpsAMblEe, NapAJUICIbHOCTh U MNEPHEHIAUKYISIPHOCTH
NPSIMBIX U IUIOCKOCTEH, yroa MEXIy MNPSMBIMU, Yol MEXAY MNPSMOM U IUIOCKOCTBIO, YIroJl
MEXJly IUIOCKOCTSIMH, PAacCTOSHME OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE MEXIY HpsIMbIMHU,
pacCcTOsiHUE MEXIy IUIOCKOCTSIMH; YMEHHUE HCIIONIb30BaTh IPHU PEIIEHUU 331a4 HU3y4YCHHbIE
(baxThl 1 TEOPEMBI TNITAHUMETPUHN; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

- yMETb OIEpPUpPOBATh IOHATUSMU: MHOTOTPaHHMK, CEUEHHE MHOIOIpDAaHHUKA, KYO,
napajuieNienune, mpusma, nupamuaa, Gurypa u moBEpXHOCTh BpAIICHUS, IWIHHIP, KOHYC, TIap,
cdepa, ceueHus (UTypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIOINAAb TOBEPXHOCTH MUPAMUJbI, IPU3MBI, KOHYCa, HWIMHIPA, IUIOMaAb chephl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapaljiesienuIea, NupaMusl, TPU3Mbl, HUIMHAPA, KOHYyca, LIapa; YMEHHUE
n300paxkaTh MHOTOTPAaHHUKU U MOBEPXHOCTH BpAIICHMS, UX CEUYEHHUS OT PYKH, C HOMOIIbIO
YEpTEKHBIX HWHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB; YMEHHE pacro3HaBaTb CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PACIIO3HABATDH MTPaBUJIbHBIE MHOTOIPaHHUKH;

- YyMETh ONEpUPOBATH MOHATUSMHU: JABM)KEHHUE B IMPOCTPAHCTBE, MOJOOHBIE (UTYPHI B
IIPOCTPAHCTBE; HMCIOJB30BaTh OTHOILIEHUE IUIOMIAAEH MOBEPXHOCTEH M 0OBEMOB MOJOOHBIX
buryp npu penieHuu 3aaay;

- yYMETh BBIYUCIATH TE€OMETPUYECKHE BEIWYHMHBI (IUJIMHA, Yrojl, IUIOUIagb, 0O0BeM,
IUIOIAb MOBEPXHOCTH ), UCIIOJIB3Ys U3yUeHHBbIE (OPMYIIBI U METOMBI;

- YMETb OINEpPUPOBaTh MOHATHSAMH: IPSIMOYTOJIbHAas CHCTEMa KOOPAMHAT, KOOpAWHATHI
TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpa, CKaJSPHOE IMPOU3BEICHHE, Yrojl MEXIy BEKTOPaMH,
CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOJIUTH C MOMOILBIO U3YUYEHHBIX (OpMyT
KOOpJMHATHI CEpeANHBI OTPE3KA, PACCTOSIHIE MEXAY ABYMS TOUKAMH;

- yMeTb BbIOHMpATh MOAXOIANINI N3YYEHHBII METO/I JIsl pelIeHUs 3a/layM, Paclio3HaBaTh
MaTeMaTHueckue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHE NIPUBOAUTDH NPUMEPHI MATEMATUYECKUX OTKPBITUHA POCCUNCKON U MUPOBOM
MaTEMaTUYECKON HAYKH.

- YMETb ONEPUPOBATh MOHATHSAMM: OIPEIEICHHE, aKCuoMa, TEOpeMa, CIEACTBHE,
CBOICTBO, MPHU3HAK, JOKA3aTeIbCTBO, PABHOCHIbHbBIE (OPMYIUPOBKH; yMEHUE (POPMYIHpPOBAThH
oOpaTHOE€ W MPOTUBOIOJOKHOE YTBEPXKIEHUE, NPUBOAUTH TMPUMEPHl U KOHTPIPUMEDPHI,



UCIOJIb30BaTh METOJI MAaTeMaTHYeCKOM WHAYKIMHU; TMPOBOAMUTH JOKA3aTENIbHBIE PACCYKICHHS
IPY PELICHUH 33/1a4, OLIEHUBATh JIOTHYECKYIO MTPABUIBLHOCTD PACCYKICHUM;

- yMeThb ONEpUPOBATh MOHATUSMH: MHOXECTBO, IOJMHOXECTBO, OIEpallUU HaJ
MHOXECTBaMH; yYMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ammapar Jjsl ONUCAHUSA
peasbHbIX IPOLECCOB M SBJICHUN NpPU PELICHUM 3a/ady, B TOM YHUCIE U3 JPYTruX Y4eOHbIX
IPEIMETOB;

- YMeTb OIlepUpOBaTh HOHATUAMM: Tpad, CBA3HBIA TIpad, nepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHME 33/aBaTh M ONMCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMH; HCIOJIb30BATh
rpadsl IpU peLIeHUH 3a1a4;

- yMeTb CBOOOJHO ONEPHPOBATH TOHATHAMHU: COYETAaHHE, IEPECTAaHOBKA, YHUCIIO
COYETaHUll, YMCIO TEPecTaHoOBOK, OWHOM HpIOTOHA; yMeHHE NPUMEHATh KOMOHHATOpPHBIC
(baxThl U pacCyKISHHS IS PEUICHUS 3a/1a4y;

-yMETb OIEPHPOBATH TOHITHAMHU: HATYypaJbHOE YHWCIO, IEJI0€ YHCIO0, OCTAaTOK II0
MOJYJII0, pallMOHAJIbHOE YMCIIO, MPPALUOHAIBHOE YHMCIO, MHOXKECTBA HATYpPAJIbHBIX, LIEJIbIX,
paLlMOHATIBHBIX, JACUCTBUTEIBHBIX 4YHCEN, YMEHHME HCIOJb30BaTh MPU3HAKU JECITMMOCTH,
HalMEHbIIMKA OOIMHA JenuTenb M HauMeHblllee ofliee KpaTHoe, anroputM EBkiauna npu
pELICHUH 3aJ1ay; 3HAKOMCTBO € Pa3JIMYHBIMU O3ULIMOHHBIMU CUCTEMAaMH CUUCIICHHUS;

- yMeTb CBOOOJHO ONEpUPOBATH MOHSATHUAMHU: CTEIEHb C LIEIBIM IOKa3aTeseM, KOPEHb
HATYpaJIbHOH CTENEHH, CTETEeHb C PAlMOHAIBHBIM IOKAa3aTeNeM, CTETNEeHb C JCHCTBUTEIHHBIM
(BemiecTBEHHBIM) ITOKa3aTesieM, JIOTapu(M YHcia, CHHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO
4lCIIa;

- yYMeTb ONEpUpOBaTh MOHATUSAMHU: TOXKJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHuUE,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPaBHEHHUH W HEPAaBEHCTB, PaBHOCHIIBHOCTb YpPaBHEHMIA,
HEpaBEHCTB M CUCTEM, palMOHAJIbHBIE, WPpPALMOHANbHBIE, IOKa3aTelIbHbIE, CTEMEHHBIE,
JorapupmMHUEcKue, TPUTrOHOMETPUUYECKIE YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI; YMEHHUE PEIIaTh
YpaBHEHHSI, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3IMYHBIX MPHEMOB; PEIIaTh YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMBI C TTapaMEeTPOM; TIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJIs
pelIeHusl MaTeMaTHYEeCKHX 3a/1a4 U 3a7ad U3 Pa3IMuHbIX 00JacTell HayKu U peaIbHOHN KU3HU;

-yMeTh CBOOOJIHO ONEpUpOBaTh MOHATHAMH: rpaduk QyHKIUH, oOpaTHas (yHKUUS,
KOMIO3UIMSA (QYHKIUH, NUHEWHas (QyHKUMS, KBaApaTU4HAs (QYHKIMs, CTENEHHas (QYHKLIUS C
LEeNbIM [OKa3aTeleM, TPUIOHOMETpUYeckrue (yHKIUH, OOpaTHblE TPUTOHOMETPUYECKHE
GyHKLMY, TTOKa3aTeNlbHas U Jorapupmuueckas GyHKUUU; YMEHHE CTPOUTh Ipaduku (yHKIUH,
BBINOJIHATH NPeoOpazoBaHus rpaduKoB PyHKIIHIH;

YMEHHUE UCTIOIb30BaTh rpaduKu (GYHKUIUH JUIsl U3YYEHUS IPOLIECCOB U 3aBUCUMOCTEN MpU
pELIeHUH 331a4 U3 APYrUX YIeOHBIX MPEIMETOB U M3 PeabHON JKU3HU; BBIpAXKaTh POpMYyITaMu
3aBHCUMOCTH MEXTy BETHYNHAMH,

YMEHHE CBOOOIHO OMNEPUPOBATh MOHATHUSMH: YETHOCTh (YHKIHH, NEPUOTUIHOCTD
(GyHKIIMM, OrpaHUYEHHOCTh (YHKIHMHM, MOHOTOHHOCTb (YHKIHMH, SKCTpeMyM (QYHKIUH,
HauOospIllee M HauMeHblee 3HauyeHHs (QYHKIMM Ha TNPOMEXKYTKE; YMEHHE IPOBOJIUTh
uccienoBaHue QyHKINU;

YMEHHUE MHCIIONb30BaTh CBOMcTBa M rpaduku (yHKIMHA Ui pELIeHUs ypaBHEHUH,
HEpaBEHCTB M 3a/1a4y C HapamMeTpamy; M300pa)kaTh HAa KOOPAWHATHOHN IUIOCKOCTH MHOXECTBA
pelIeHU YpaBHEHU, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATUAMHU: IOCIEIOBATEIBHOCTh, apUpMeTHUYECKas
nporpeccusi, TeOMeTpUuYecKass Iporpeccus, OECKOHEYHO yObIBalolas TIeoMeTpHuYecKas
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nporpeccusi; yMEHUE 3a/1aBaTh MOCIEI0BATEIILHOCTH, B TOM YHCIIE C TIOMOIIBI0 PEKYPPEHTHBIX
dopmyu;

- YMEThb ONEpPHpPOBATh HOHATUSAMH: HENPEPBHIBHOCTh (YHKLUH, ACUMOTOTHI Tpaduxa
¢yHkunu, mepBas U BTOpas MPOU3BOAHAS (PYHKIUH, TEOMETPUUYECKUNA U (DU3MYECKHI CMBICI
IPOU3BOAHON, TIEpBOOOpa3Has, ONpEACICHHBI HWHTErpajl; YMEHHE HAXOIUTh ACHMITOTEHI
rpaguka (QYHKIHMH; YMEHHE BBIYHCIATH MPOM3BOAHBIE CYMMBI, IPOHM3BEICHHS, YACTHOTO H
KOMITO3UIIMH (PyHKIMI, HAXOUTH YpaBHEHUE KacaTeIbHOM K rpaguky QyHKIMY;

YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO ISl MCCIENOBaHUS (YHKUIUH, IS HAXOXKICHHS
HAWIY4IIEro PELICHUs B IMPUKIAJHBIX, B TOM YHCJIE COLHAIbHO-YKOHOMUYECKUX U (QH3HMYECKHUX
3ajadax, Ui ONpPENEICHUsT CKOPOCTH M YCKOPEHUS; HaXOOUTh IUIOMIATM M 00BeMBI GUTYp C
MOMOIIBI0 MHTErpaia; MPUBOIUTH HMPUMEPbl MAaTEeMaTHYECKOTO MOJICIMPOBAHUS C TOMOIIBIO
i depeHIMATBLHBIX YPaBHEHHI,

- YMETh ONEPUPOBATh MOHATHSIMH: KOMILJICKCHOE YHCIIO, CONMPSIKEHHBIE KOMILJICKCHBIE
Ypcia, MOIYJIb M apryMEHT KOMIUIEKCHOTO 4Hcia, (opMma 3amicd KOMIUICKCHBIX YHCEN
(reomerpuyeckasi, TpPUTOHOMETpHYECKas W  aireOpandeckas); yMeTb  INPOU3BOJIUTH
apu(pMeTHYECKHE JICHCTBUS C KOMIUIEKCHBIMHM YMCIIAaMU; MIPHBOAUTH MPHUMEPHI UCIIOJIB30BAHUS
KOMIUIEKCHBIX YHCEIT;

- yMeThb CBOOOJHO OMNEpUPOBATh MHOHATHAMH: CpelHee apuMeTHuecKoe, MeIHraHa,
HanOoJpIllee W HAWMEHbIIEEe 3HAYCHHS, pa3Max, AHUCIEPCHUs, CTAaHJAPTHOE OTKIOHEHHWE s
OTMCAHMsI YHMCIIOBBIX JaHHBIX; YMEHHE HMCCIEIOBATh CTATUCTHUYECKUE TAHHBIC, B TOM YHCIIE C
NpUMEHEHHEM TpapUYeCcKuX METOJOB M DJCKTPOHHBIX CpPEACTB; TIpadUvecKd HCCIEI0BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO THarpaMM paccerBaHUs U JIMHEHHOM perpeccuy;

- YMeTb HaXOJIUTbh BEPOSITHOCTH COOBITUH C HCHOJIb30BaHHWEM IpaUuecKuX METOJIOB;
OPUMEHSATH Ul pelIeHus 3a7a4d (pOpMyJbl CIOXKEHUS M YMHOXKEHHsI BeposATHOCTEH, (hopmyiy
IIOJTHOM BepOSITHOCTH, (hopmyiny bepHymnu, komMOuMHaTOpHBIE (DAaKThl U (HOPMYJIIBI; OLIEHUBAThH
BEPOSITHOCTH PEAbHBIX COOBITHIA; YMEHHE OIEpPHPOBATH MOHATHUSMH: CIyJaiiHas BEIWYHHA,
pacripenielieHne BEpOATHOCTEH, MaTeMaTH4eCKOoe OKUIAaHWEe, TUCIIEPCHS U CTaHAapTHOE
OTKJIOHEHUE CIyJaiiHOW BENUYMHBL, (YHKIIMH PACIpeeNieHUs] M TUIOTHOCTH PAaBHOMEPHOTO,
M0Ka3aTeIbHOT0 M HOPMAIBHOTO pacrpeielieHnid; YMEHUE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX
pacrpeneneHui A penieHus 3a1a4; 3HaKOMCTBO C MOHSITHSIMU: 3aKOH OOJIBIIINX YHCEIT, METO/IbI
BbIOOPOYHBIX UCCIIE0BaHUH; YMEHHE IPUBOAUTE PUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOHBIX M OOLIIECTBEHHBIX SBJICHUSIX;

- YMEeTh CBOOO/IHO ONEPUPOBATh MOHATHAMM: TOUKA, MPsAMasi, IUIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, Jy4Y, IUIOCKHH yroj, JBYTpaHHBIM yrojl, TPEeXIpaHHBI yroi, IepeceKarolecs,
napajuieNlbHbIe U CKPEIIUBAIONINECs MPSIMbIE, TTAPAIIICTFHOCTh U MEPIIEHANKYISIPHOCTD TPSMBIX
U TUTOCKOCTEH, Yroil MEeXIy MPSIMBIMH, YTOJI MEXKIY TNPSMOW W TUIOCKOCTBIO, YrOJ MEXKIY
TUTOCKOCTSIMH; YMEHHE HCIIONIb30BaTh NpPH PENICHWW 3a/1a4y W3ydeHHble (DAaKTBI U TEOpEeMBbI
IUTAHUMETPUH;, YMEHHE OIEHHBATh pa3Mephl OOBEKTOB B OKpYKAIOUNIEeM MHpPE; YMEHHUE
ONEepUpOBaTh  TOHATHSAMU:  MHOTOIPDAaHHHMK, CEYEHHE  MHOTOTPAaHHUKA,  IPaBHJIbHBIN
MHOTOTpaHHMK, MPU3Ma, THUpaMHIa, GUrypa U MOBEPXHOCTh BpAILeHUs, [IUIUHIP, KOHYC, IIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHApA, MapaiielbHble OCH WU
OCHOBAHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacamomasics chepbl, HUIMHIApA, KOHYCa; YMEHHE
CTPOUTH CEYEHHE MHOTOTPaHHHKA, HM300pakaTh MHOTOTPAaHHUKH, (QUIYphl M TIOBEPXHOCTH
BPAIIEHUs, UX CEYEHUs, B TOM YHCJIE C MOMOUIBIO 3JEKTPOHHBIX CPEICTB; YMEHHE IMPUMEHSTH
CBOMCTBa T€OMETPUYECKUX (UTYp, CAMOCTOSITEIBHO (hOPMYIHPOBATh ONPECICHNS U3ydaeMbIX
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¢buryp, BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUUECKUX (PUTYp, OOOCHOBHIBATD
WINA ONPOBEPrarh WX; yMEHHE MPOBOJUTH KJIACCU(PHUKAIMIO (GUTYp MO Pa3IMYHBIM MPH3HAKAM,
BBINOJIHATH HEOOXOMMBbIE JOTIOTHUTEIBHBIC TOCTPOCHHS,;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATUSAMHU: IUIOMAAL (UTYPBI, 00BEM (QUTYPHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSTHUE MEXY NPSIMBIMHU, PACCTOSTHUE
MEXY IUIOCKOCTSIMM, IUIOIAAb C(epbl, IUIOMaAb MOBEPXHOCTU MUPAMMJIbl, IPU3MBbI, KOHYCA,
LWIMHAPa, 00beM Ky0a, IPSAMOYIOJIBHOTO Hapajuiesienunea, TUpaMuibl, IPU3Mbl, [UIUHIPA,
KOHYCa, ll1apa; yMEHHE HaXOIUTh OTHOILIEHHE 00BEMOB IOJOOHBIX (HUTyYp;

- yMeThb CBOOOJHO ONEPUPOBaTh IOHITUSAMHU: JIBUXKEHHE, IapauIelbHbIH HepeHoc,
CUMMETpPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, NMPeodOpa3oBaHue 1M0a00us, Mo100HbIe
Guryper; ymMeHue pacro3HaBaThb paBHbIE W TOAOOHBIE (UTYPBI, B TOM YHCIE B IPHUPOJE,
UCKYCCTBE, apXHUTEKType; YMEHHE HCIIONb30BaTh T'€OMETPHUYECKHE OTHOIICHHS, HAaXOIHUTh
TeOMETPUYECKUE BETMYMHBI (JTMHA, YTroJI, IUIOIAAb, 00BEM) MPH PEIICHUH 3a1ad U3 APYTHX
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH,

- yMeTb CBOOOJHO OIEPUPOBATH HOHATUAMM: IPSMOYrojbHAas CHUCTEMa KOOpIMHAT,
BEKTOp, KOOPJIMHATHI TOUKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEIEHIE BEKTOPA HA
YHCII0, PA3IOKEHHE BEKTOpa Mo 0a3ucy, CKaIspHOE MPOU3BE/IEHHE, BEKTOPHOE MPOU3BEJICHHE,
yrojl MEXAY BEKTOpPaMH; yMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPIWHATHBIA METOA IS
pelIeHusl TEeOMETPUYECKHX 3aJad W 3aJad JpYrux Y4YeOHBIX TIPEJAMETOB; ONEPUPOBATH
HNOHATUSMM: MaTpuua 2x2 u 3x3, omnpenenuTenb MaTpULbl, TE€OMETPUYECKUI CMBICIT
OIIPEICTTUTEIS;

- YMeTb MOJENUpPOBaTh peajibHbleé CUTYallMM Ha S3bIKE MAaTE€MaTUKH; COCTaBIAThH
BBIPQ)KEHUS, YpPAaBHEHHUsS, HEPaBEHCTBA M HX CHCTEMBI 10 YCJOBHIO 3aJayH, MCCIEJOBATh
MOCTPOCHHbIE MOJIENIM C MCIOJIb30BAaHUEM ammapaTa anreOpbl, MHTEPIPETUPOBATh MOITY4YEHHBIN
pe3yibTaT; CTPOMTh MaTEMaTHYECKHE MOJETH C IOMOIIbI0 T€OMETPUYECKMX MOHATHH U
BEJIMYMH, DPEIIaTh CBA3aHHBIE C HUMH MPAKTUYECKHE 3aJaud; COCTABIATH BEPOSTHOCTHYIO
MOJIENTb U UHTEPIPETHPOBATH TIOTYIEHHBIA PE3YNIbTAT; PEIIaTh MPUKIIAJHBIC 3a]]a9l CPEACTBAMU
MaTEeMaTHYeCKOro aHajlu3a, B TOM YHCIE COLHUAIbHO-3KOHOMHYECKOTO M  (PH3MUYECKOTO
XapaxTepa;

- yMeHHe BBIOUpATh MOJXOASIINN METOA A peleHNs 3a/1a4K; HTOHUMaHUe 3HAYUMOCTH
MaTeMaTHKHd B M3yYEHHH TPUPOJHBIX M OOIIECTBEHHBIX IPOIECCOB M SBICHUH; yMEHHUE

pacro3HaBaTh IPOSIBICHUE 3aKOHOB MAaTE€MAaTHKU B UCKYCCTBE, YMEHHME IIPUBOAMUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HayKH

M2- yMmeTb oOmepupoBaTh MOHATUSAMH: paLUOHAIbHAA (QYHKUUS, IOKa3aTeibHas
byHKIMsA, cTeneHHas QYHKIM, jJorapudmuueckas GyHKIUS, TPUTOHOMETpHUYECKHe (QYyHKIUH,
oOpaTHble (QYHKUUHU; YMEHHE CTPOUTHh I'padMKu M3y4yeHHBIX (QYHKIUH, UCHOIB30BaTh rpadpuku
P U3YYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 33/1a4 U3 APYTUX yYEOHBIX MPEAMETOB
W 3aJ1a4 U3 pealibHOM JKU3HU; BBIpaXKaTh (OpMYJIaMU 3aBUCUMOCTH MEX/1y BEJIUYUHAMM;

- yYMeTb ONEpUpOBaTh MOHATUAMHU: TOXKIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue,
YPaBHEHHE, HEPABEHCTBO, CUCTEMAa YpPAaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTb YPAaBHEHHUH,
HEPAaBEHCTB M CHCTEM, palMOHAJbHbIE, HPPALMOHAIBHBIE, II0Ka3aTelIbHbIE, CTECICHHBIE,
JorapupMHUECKUe, TPUTOHOMETPUUECKUE YPaBHEHUS, HEPABEHCTBA M CHCTEMbI; YMETh pellaTh
YPaBHEHMsI, HEPABEHCTBA M CHCTEMBbI C IOMOILIBIO Pa3IMYHbIX MPUEMOB; PEIIATh YpaBHEHHMS,
HEPaBEHCTBA M CHUCTEMBI C TapaMETPOM; IPUMEHSATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
peLIeHHs] MaTEMaTUYECKUX 3a/1a4 U 3a/1a4 U3 pa3In4YHbIX 001acTe HAayKHU U pealbHOM KU3HM;
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- yMeThb CBOOOJHO ONEPUPOBATh MOHATHSMH: [BH)KEHHUE, IapalljIeNbHbII IMepeHoc,
CUMMETpPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, OBOPOT, MPeoOpa3oBaHUe MOAOOHS, MOA0OHbIE
burypsl; ymMeTh pacro3HaBaThb paBHbIe M TOJ0O0HBIE (UTYpbl, B TOM YHCIE B MPUPOJIE,
UCKYCCTBE, apXUTEKType; YMEThb HCIOJb30BaTh TIE€OMETPUUYECKHE OTHOLUEHHUS, HAaXOIUTh
reOMEeTPUYECKHUEe BEJIMYMHBI (UIMHA, Yroj, IUIOmaab, 00beM) IpPH PEIICeHUU 3aaad U3 JIPYrux
y4eOHBIX MPEIMETOB U U3 PEATbHOM KU3HU

M3

- YMETh ONEepUPOBATh MOHATHSAMH: PallMOHAIIbHBIC, HPpPALMOHAIIbHBIEC, TTOKa3aTeIbHBbIE,

CTENeHHbIE, Torapu(PMUUECKHe, TPUTOHOMETPUYECKUE YPaBHEHUS 1 HEPABEHCTBA, UX CHCTEMBI;

- yMETh OIEpPUpPOBaATh IOHATUSMU: MHOTOTPAaHHHK, CEYEHHE MHOTOIpaHHUKA, KYO,
napajuiesienunes, mpusma, nupamuaa, Gurypa u moBepXHOCTh BpallleHUs, UIMHIP, KOHYC, HIap,
chepa, ceyeHuss GUrypbl BpallleHUs, IUIOCKOCTb, Kacaromiascs c@epbl, HUIMHApPA, KOHYCA,
IUIOIIAAbh TOBEPXHOCTH MUPAMUJIbI, TIPU3MBI, KOHYCA, HWIHHIPA, IUIOMAIL chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapaJljiesienuiea, NupaMuibl, TpU3Mbl, HUIUHAPA, KOHYyca, L1apa; yMEHUE
n300paxxaTb MHOTOTPAHHUKU U INOBEPXHOCTH BPAIICHMS, UX CEUYEHHUS OT PYKH, C IOMOIIbIO
YEPTEXKHBIX MHCTPYMEHTOB M DJEKTPOHHBIX CPEACTB; yYMETh paclo3HaBaTh CUMMETPHUIO B
MIPOCTPAHCTBE; YMETh PACIO3HABAThH MPABUIIbHBIE MHOTOIPAHHUKH;

- YMETh OIIEPUPOBATh IMOHATUAMM: HPSMOYrOJIbHAs CHCTEMAa KOOPIMHAT, KOOPJAMHATHI
TOYKH, BEKTOP, KOOPAMHATBI BEKTOpA, CKAaJSPHOE IIPOU3BEIEHUE, YroJl MEXIY BEKTOPAMH,
CyMMa BEKTOpPOB, MIPOHU3BEICHNE BEKTOPA HA YMCIIO; HAXOAUTH C MMOMOIIBI0 H3yYEHHBIX (HopMyI
KOOPJMHATBI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMs TOYKAMHU

M4
- YMCThH ONICpHUPOBATh NOHATUAMMU: CJ'Iy‘-IB.fIHBIfI OIIBIT U cnyqaﬁHoe CO6BITI/Ie, BEPOATHOCTDH

CIIyyalfHOTO COOBITHS; YMETb BBIYHMCIATH BEPOSTHOCTh C HCIHOJIb30BAHUEM TIpapruecKux
METO/IOB; MPUMEHATh (OPMYNBI CIOKEHUS M YMHOXEHMsS BEpOATHOCTEH, KOMOMHATOpPHBIE
dakTel ¥ (QOpMyNnBI TpPU PpEHICHWH 3a/ady; OIICHWBAaTh BEPOATHOCTH pEAbHBIX COOBITHH;
3HAKOMCTBO CO CIyYallHBIMH BEIIMYMHAMH; YMEHHE TPUBOJIUTH MPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBIICHUSX;

- yMeTb CBOOOJHO OIEpUPOBATh MOHSATHUAMHU: CTEIIEHb C ILEJIBIM ITTOKa3aTesieM, KOPEHb
HaTypaJbHOHN CTENEHH, CTENEHb C PAlMOHAIBHBIM IOKa3aTeNeM, CTENEeHb C JACHCTBUTEIbHBIM
(BelIecTBEHHBIM) IOKa3aTeNeM, Jorapudm ducia, CUHYC, KOCUHYC W TaHT'€HC MPOHU3BOJILHOTO
YHCIIa;

- yMeTh CBOOOJHO OIEPHUPOBATH MOHATHAMU: TpapuK (QYHKIUH, oOpaTHas (QyHKLUS,
KOMIO3UIUS (YHKUMH, NTUHEHHas (QyHKIUsSA, KBaapaTUyHas (YHKLUS, CTeTeHHass (YHKUUS C
[EeNbIM  TTOKa3aTelieM, TPHUTOHOMETpHYeckre (yHKIMH, OoOpaTHBIE TPHUTOHOMETPHUYECKHE
GbyHKIMM, MMOKa3aTenabHas U jorapudmuueckas QyHKIUU; YyMEThb CTPOUThH rpapuku (yHKIUH,
BBITNOJHATH NpeoOpa3oBaHus rpaQUKOB (PYHKIIHIA;

- YMETh UCIIOJIb30BaTh rpaduku QYHKIMIA 111 U3yYSHHS TTPOIIECCOB M 3aBUCUMOCTEH TTpH
peLIeHUH 33734 U3 APYruX Y4eOHBIX MPEIMETOB U U3 peallbHOW JKU3HU; BBIpaXaTh popMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMM;

- CBOOOJHO OIEpPUPOBATH MOHATUSMH: YETHOCTh (PYHKLUH, MEPHUOIUYHOCTh (YHKIIUH,
OTPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTH (DYHKLUH, 3KCTpeMyM (YHKUHH, HauOojbllee M
HalMEHbIIIee 3HAaYeHUs! PYHKLUU HAa IPOMEKYTKE; YMETh IPOBOJAUTH UCCIIEI0BaHUE (QYHKIIUH;

- YMeThb HCHOJb30BaTh CBOMCTBA M rpaduku (QYHKUMH Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/ay C IapamMeTpaMy; M300pa)kaTb Ha KOOPAMHATHOHN IUIOCKOCTH MHOXECTBA
pELICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM
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M5
- YMCThb OIICPUPOBATH IMOHATHAMU: CPEAHEC apI/I(i)MeTI/ILIeCKOG, MEaHuaHa, HauoOoIbIIee U

HauMEHbIlIee 3HAYCHMsI, pa3Max, JUCIEPCHUs, CTaHJApPTHOE OTKJIOHEHHE YHUCIOBOrO Habopa;
YMEHHE W3BIEKaTh, WHTEPIPETUPOBATh HH(OPMALIMIO, MPEJCTaBICHHYI0 B TalJuIax, Ha
quarpamMmax, rpaukax, OTpaXKalolllyl0 CBOWCTBAa pealbHBIX MPOLECCOB U  SBJICHUN;
NPEACTaBIATh WHPOPMAIMIO C TIOMOIIBIO TAONUIl M JUarpaMM; HCCIENOBaTh CTATUCTHYECKUE
JTAaHHbIE, B TOM YHUCJIE C IPUMEHEHNEM I'paMueCcKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- yMETb OIEpUpOBaTh MOHATHSAMHU: TOYKA, MpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTpaHHBIA Yroj, CKpeIMBAaIOIIMECSd NpsMble, MapaJIEIbHOCTh WU NEPIEHIUKYISIPHOCTh
OPSIMBIX U IUIOCKOCTEM, Yrojl MEXIy HpPSIMBIMH, YrOJd MEXAY HpSAMON M IJIOCKOCTBIO, YIOJ
MEXy IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE MEXKIY HpPSIMbIMU,
paccTOsSTHUE MEXY MIOCKOCTAMU;

- YMeTb WCII0JIb30BaTh NPY pellleHUH 33/ia4 U3ydeHHble GpaKTbl U TEOPEMbI IJIaHUMETPUY;
yMeHHeE OLIEHUBAThb pa3Mepbl 00 BEKTOB OKPY»KAIOIIEro MUpa

Meé

YMETb ONEPUPOBATH IOHATHSAMH: NPAMOYIOJbHAs CUCTEMA KOOpPAMHAT, KOOPIWHATBHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKaJSPHOE IPOU3BEIACHME, Yrojl MEXKIY BEKTOPAMH,
CyMMa BEKTOpOB, IIPOU3BE/ICHHE BEKTOPA HA YUCIIO; HAXOAUTh C IOMOILBIO U3YYEHHBIX (HOpMyI
KOOPJHMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEKIY IBYMsI TOUKAMH;

-yMeTh BbIOMpaTh MOAXOASIINN U3YYEHHBIM METOJ JUIsl pEeLICHUs 3aJa4uu, paclio3HaBaTh
MaTeMaTuyeckrue (QakThl 1 MaTEMaTUYECKUE MOJAEIN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE IIPUBOJUTh IIPUMEPBI MATEMATUIECKUX OTKPBITHA POCCUNCKON U MUPOBOM
MaTEMaTUYECKON HAYKH.

- YMETb ONEPUPOBATH MOHATUSAMU: CIIy4allHbII OMBIT U CIIy4aiiHOE COOBITUE, BEPOSITHOCTh
CJIyyalfHOrO COOBITHSI; YMEThb BBIYHMCIATH BEPOSTHOCTh C HCIOJIB30BAaHHEM TIpadUyecKux
METOJIOB; MPHUMEHSTh (OPMYJbI CIOXKEHHUS M YMHOXEHHSI BEpOSTHOCTEH, KOMOMHATOpHbBIE
dakTel M (opMynbl TpU PEHIEHWH 3a/ady; OLICHWBAaTh BEPOATHOCTU pEATbHBIX COOBITHIA;
3HAKOMCTBO CO CIyYalHBIMU BEJIWYMHAMU; YMEHUE NPHUBOJAWUTH IPUMEpPHI IIPOSIBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHHUIX

M7- ymeTh onepupoBaTh NOHATUAMM: (DYHKIUS, HENpepbIBHAs (PYHKIUS, TPOU3BOIHAS,
nepBooOpasHas, OMNpEAETICHHbIM HWHTErpai; yMeTb HaXOAUTh IPOU3BOJIHBIE 3IIEMEHTAPHBIX
(GyHKLIUH, UCIIONB3Ys CIPAaBOYHBIE MaTepPHAaJIbl; UCCIENOBATh B MPOCTEUIINX CIydasx (YHKLIUU
Ha MOHOTOHHOCTb, HAaXOJIWTh HAWOOJIbIIME M HAMMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOYJIEHOB C HCIOJB30BAaHMEM almapara MaTeMaTH4YeCKOro aHallni3a; MPUMEHSThb
MIPOU3BOJHYIO NIPU PELIECHUN 3aJa4 Ha JIBUKEHHUE; peniaTh MPAKTUKO-OPUEHTHPOBAHHBIE 3a/1a4n
Ha HauOOJIbIINE U HaMEHBIIINE 3HAUEHUs], Ha HaX0XIEHHUE TyTH, CKOPOCTH U YCKOPEHUS;

- YyMEThb ONEpUPOBATH MOHATUSMU: JBHKEHHE B IMPOCTPAHCTBE, MOJ00HBIE (UTYpPHI B
IPOCTPAHCTBE; MCIIOJb30BaTh OTHOIICHHE IUIOLIA/IeH TMOBEPXHOCTEH M 00BEMOB IMOAOOHBIX
buryp npu pemeHuu 3aay;

- YMeThb BBIUUCIISTH TE€OMETPHUYECKHE BEIWYHMHBI (AJIUHA, YTOJ, IUIOLadb, OOBEM,
IUIOIAb MOBEPXHOCTH), UCIIOJB3Ys U3yUEHHBIE (POPMYIIBI U METOBI

® npeoMemHnubix:

II1) BnageHue MeTOJaMH J10Ka3aTeNIbCTB, aJITOPUTMAMHU PEUICHUS 3a]1a4; YMEHUE
(I)OpMy.]II/IpOBaTL OHpeI[eJICHI/ISI, AKCHUOMBI 1 TeOpeMBI, HpHMeHHTL Hux, HpOBOI[I/ITB JOKA3aTCIIbHBIC
pacCy>XJIeHUS B XOJI€ pEIICHUS 3a]1a4;
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I12) ymeHume omepupoBaTh MOHATUSIMH: CTEIEHb 4YHCIA, JIOTapudM dYHCIIa, yMEHHUE
BBEIIOJIHATL BBLIYHUCIICHUE 3HAYCHUU U HpeO6pa3OBaHI/I$I Bblpa)KeHI/IfI CO CTCIICHAMHU U
norapudmamu, mpeodpazoBaHus APOOHO-PALMOHATIBHBIX BbIPAKEHHUIA;

II3) ymeHwe omnepupoBaTh  MOHITUSIMH:  pPalMOHAJIbHBIC, HPpPAILMOHAJIBHEIC,
NOKa3aTeJbHbIC, CTENEHHBIE, JIorapu(MUYECKUe, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,

I14) ymenue oneprpoBaTh MOHATUSAME: (PYHKIIUS, HETIPEPbIBHAS ()YHKIIHS, TPOU3BOIHAS,
nepBooOpasHasi, ONpEeACICHHbI HHTErpan; yMEHHUE HaXOAWUTh IPOU3BOJAHBIE 3JIEMEHTAPHBIX
(GyHKUIMH, UCTIONB3YS CIPAaBOYHBIC MAaTEPHAJIbl; UCCIENOBATh B MPOCTEHIINX CIydasx (YHKIUU
Ha MOHOTOHHOCTb, HAaXOJIUTh HAuOOJIbIIME M HAMMEHbIIME 3HaueHHs (YHKLUMHA; CTPOUTh
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM armapara MaTeMaTHYeCKOTO aHajin3a; MPUMEHSThH
IIPOU3BOHYIO IIPU PELICHUH 3a]a4 Ha JABUXKCHHUE; pellaTh PAKTUKO-OPUEHTUPOBAHHBIC 3a1a4U
Ha HauOOJIBIINE U HAMMEHbBIINE 3HAUCHHSI, HA HAX0XK/ICHHE MTyTH, CKOPOCTH U YCKOPEHHS,;

I15) ymeHue onepupoBaTh IMOHATHAMH: palUOHATIbHAs (YHKIUs, [OKa3aTelnbHas
GyHKLUsA, cTeneHHas (QyHKUus, jJorapupmuyueckas GpyHKIUs, TPUTOHOMETpUYeckre (yHKLUH,
oOpaTHble (QYHKLUUHU; YMEHUE CTPOUTHh I'pauKU M3y4EHHBIX (PYHKUIUH, UCIOIB30BaTh rpauku
IPY U3yYEHUH IIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 33/1a4 U3 IPYTUX yUeOHbIX IPEIMETOB
¥ 33/1a4 U3 PeaJbHOM JKU3HU; BBIpAXKaTh (HOpPMyJIaMH 3aBHCUMOCTH MEX/1y BEJTMUYNHAMH;

I16) ymenue perath TEKCTOBbIE 337]a4l Pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, 10JIU
W YacTH, Ha JBW)KCHHE, pa0dOTy, CTOMMOCTh TOBAapOB W YCJIYT, HAJOTH, 3aJa4ydl U3 00JIACTH
yIpaBlIeHUS JHYHBIMH M CEMEWHBIMH (DMHAHCAMH); COCTABIATH BBIPAKEHUS, YpPaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI 110 YCIOBHUIO 3a/ladd, MCCIEA0BATh IOJIyYEHHOE pELIeHUE U
OIICHUBATH MPABAONOI00HOCTh PE3yNIbTATOB;

II7) ymenue omnepupoBaTh TOHATUAMU: CpeaHEE apUPMETHUEecKoe, MeuaHa,
HauOoJplllee M HaWMEHbIEE 3HAYEHUs, pa3Max, AUCIEpCUs, CTaHJApTHOE OTKJIOHEHHE
YHCIIOBOTO Habopa; yMEeHHE M3BJIEKAaTh, MHTEPIPETUPOBATh UHPOPMAIIHMIO, TPEICTABICHHYIO B
TabaUIaX, Ha JuarpamMmax, rpadukax, OTPa)Karollyl0 CBONCTBA peaJbHBIX IPOLIECCOB U
ABJICHUM; TPEACTAaBIATh HH(MOPMALMIO C MOMOUIbI0 TaOMUI] M Juarpamm; HCCIe10BaTh
CTaTUCTHUYECKUE JJaHHbIE, B TOM YHCJIE C MPUMEHEHUEM Ipa)uuecKUX METOJOB U 3JEKTPOHHBIX
CPEACTB;

I18) ymeHue omepupoBaTh MOHATUSMH: CIy4allHBIA ONBIT M CIy4ailHOE COOBITHE,
BEPOSTHOCTh CIY4aHOTO COOBITHSI; YMEHHE BBIUHCISATH BEPOSTHOCTh C MCIIOJIb30BaHUEM
rpaduyeckux METOJOB; MPUMEHATh (OPMYJbl CIOXKEHHS M YMHOXKEHHS BEpOATHOCTEM,
KOMOMHATOpHBIE (QakThl U (HOPMYJIbI MIPH PELICHUH 3ajay; OLIEHUBATh BEPOSTHOCTH PEAbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHBIMHU BEIMUMHAMHU; YMEHHE MPUBOAUTDH IPUMEPHI MPOSBIICHUS
3aKOHa OOJIBIINX YUCEN B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

I19) ymenume omepupoBaTh MOHATHUSMH: TOYKA, MpsSMas, IUIOCKOCTh, IMPOCTPAHCTBO,
JBYI'PAHHBIA YroOJI, CKPELIUBAIOIIMECS MpsAMbIE, MapAUICIbHOCTh U IEPHEHIUKYISPHOCTD
IPSIMBIX U IUIOCKOCTEH, YroJ MEXIy NPSAMBIMH, YTOJ MEXKIY MNPSAMOW M IIOCKOCTBIO, YIroJl
MEXY IUIOCKOCTSMM, PAaCCTOSSHUE OT TOYKU [0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY IpPSMBIMU,
PacCTOSIHUE MEXY IUIOCKOCTAMM; YMEHHE WCIIOIb30BATh IIPU PEIIECHUH 33]1a4 HW3yYCHHbIE
(baxThl 1 TEOpEMBI INITAHUMETPUHN; YMEHHUE OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

I110) ymenue onepupoBaTh MOHATUSIMH: MHOTOTPAHHHK, CEYCHHUE MHOTOTPAaHHHKA, KYO,
napaieNienuIe]], Mpu3Ma, TupaMuia, Gurypa u moBepXHOCTh BPALCHHS, IIHIIUH/IP, KOHYC, IIap,
chepa, ceyeHus (UTypbl BpaIICHUs, IJIOCKOCTb, Kacaromascs cdepbl, MWIMHApPA, KOHYCA,
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IUIOIIA/1b TOBEPXHOCTH MUPAMM/IbI, IPU3MBI, KOHYCA, IWJIMHAPA, IJI0Maab chepbl, 00beM Kyoa,
NPSIMOYTOJIBHOTO Tapajlielenunea, TupaMubl, MPU3Mbl, WIMHAPA, KOHYCA, LIapa; yMEHUE
n300paxkaTh MHOTOTPAaHHUKU U TMOBEPXHOCTU BpAIICHMS, UX CEUYEHHUS OT PYKH, C MOMOIIbIO
YEPTEKHBIX WHCTPYMEHTOB W JJIEKTPOHHBIX CPEJICTB;, YMEHHE PpAaCIO3HaBaTh CHUMMETPHUIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATDH MTPABUJIbHBIE MHOTOIPaHHUKH;

I111) ymenue onepupoBaTh MOHATUAMU: JBHKCHUE B MPOCTPAHCTBE, MOJ00HbBIE (DUTYPBI
B IIPOCTPAHCTBE; MCIOJIH30BATh OTHOIICHUE IUIOUIAJICH MOBEPXHOCTEH M 0OBEMOB MOAOOHBIX
buryp npu penieHuu 3aaay;

I112) ymeHHMe BBIYHCIATH T€OMETPHUCCKUE BEIMYMHBI (UIMHA, Yroj, IUIOIIab, 00bEM,
IUIONIA/Ib TOBEPXHOCTH ), UCIIOJIb3Ysl U3YYEHHBIE (POPMYIIBI U METO/IBI;

IM13) ymeHue onepupoBaTh MOHATHSIMHU: TIPAMOYrOJNbHAs CHUCTEMa KOOPIMHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPJAMHATBI BEKTOPA, CKAJISPHOE IPOU3BENEHUE, Yrojl MEXIy
BEKTOPAMH, CyYMMa BEKTOPOB, IPOM3BEICHHE BEKTOpPa HAa YHUCIO; HAXOJUTh C IIOMOILIBIO
U3y4eHHBIX (HOPMYJT KOOPIMHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE MEXKTY IByMSI TOUKAMH;

I114) ymenue BBIOMpATh NOAXOMSAIIMA HW3YyYCHHBIH METOJ Ul pCIICHUS 3aJadH,
pacno3HaBaThb MaTeMaTH4ecKue (akThl M MaTeMaTHYEeCKME MOJENM B MPUPOJHBIX U
OOIIIECTBEHHBIX SBJIICHUSX, B MCKYCCTBE; YMEHHME MNPHUBOJUTH INPUMEPbl MaTEMaTUYECKHX
OTKPBITHI POCCUMCKON U MUPOBOW MaT€MAaTHYECKOW HAYKH.

[Io yuebuomy mnpenmery "Matemaruka" (Bkirodas pasnensl "Anrebpa W Hayana
MaTemaruuyeckoro ananusza', "l'eomerpus”, "BepostHocTe u crartuctuka") (yriayOneHHbIN
YPOBEHb) TPeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM OCBOEHHSI YIITyOJI€HHOr0 Kypca MaTeMaTUKU
JOJKHBI BKJIIOUATh TpeOOBaHMS K pe3yjibTaTaM OCBOEHMsI 0a30BOro Kypca U JOMOJHUTEIBHO
OTpaXKaTh:

I115) ymenue omepupoBaTh MOHSATHAMH: ONpEIeliCHHE, aKCHOMa, TeopeMa, CIIe/ICTBHE,
CBOICTBO, MPHU3HAK, JOKA3aTeIbCTBO, PABHOCHIbHbBIE (POPMYIUPOBKH; YMEHUE (POPMYIHPOBAThH
o0paTHOE W NPOTHBOIOJIOXKHOE YTBEP)KICHHUE, NPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJ] MAaTeMaTU4YeCKOM HMHIYKIMHU; MPOBOAUTH OKA3aTENbHbIE PACCYKICHUS
IIPY PELIECHNH 3a]a4, OLIEHUBATh JJOTMYECKYIO IPABHIIBHOCTD PACCYKACHUI;

I116) ymenue omepupoBaThb MOHATUSMU: MHOKECTBO, IOJAMHOXECTBO, ONEpaluu Haj
MHOXECTBAMHU; YMEHHME HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Uil OIUCaHUs
peasbHBIX MPOILIECCOB U SBJIICHUN U TPU PEIIEHUU 3aJlad, B TOM YHWCIE U3 JIPYIHX Y4eOHBIX
IIPEAMETOB;

I117) ymeHue onepupoBaTh MOHATHIMH: rpad, CBsI3HBIN rpad, mepeBo, nuki, rpad Ha
IUIOCKOCTH; YMEHME 33/1aBaTh M OMNMCHIBaTh Tpadbl PazIUUHBIMU CIIOCOOAMHU; HCIOJIb30BATh
rpadsl Ipu pereHuy 3aaay;

I118) ymenue cBOOOIHO OMEpUPOBATH MOHSATHUSMHU: COYETAHME, TMEPECTAHOBKA, YHCIIO
COUETaHWM, YHMCIO TEPEeCTaHOBOK, OWMHOM HBIOTOHA; yMeHUE NPUMEHSITh KOMOMHATOPHBIE
(baKTBI U pacCyXACHUS Il pEIICHUs 3a/1a4;

I119) ymenue onepupoBaTh MOHATUSMU: HATYPaIbHOE YUCIIO, IIEJI0€ YUCIO, OCTATOK I10
MOJYJIIO, PAlMOHAIBHOE YHUCIIO, WPPAIMOHAILHOE YHCIIO, MHOXKECTBA HATypPaJbHBIX, IICIIBIX,
paLII/IOHa.IIBHBIX, I[GflCTBHTQJIBHBIX YHUCCII, yMeHI/IC HCIIOJIB30BATh HpI/I3HaKI/I JACIMMOCTH,
HAaWMEHBIIMKA OOIIWI JEeNWTEeNlb M HauMEHbIee o0Inee KpaTHoe, airoput™m EBkimma mpu
peL[ICHI/II/I 3aJa4, 3HAKOMCTBO C pa3HI/I‘-IHBIMI/I MNO3UITMOHHBIMHU CUCTCEMAMH CUUCICHUA,
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I120) ymeHue CBOOOJHO OINEPUPOBATH TMOHATHUSMH: CTENEHb C IIEJBIM IIOKa3aTeseM,
KOpEHb HATypajJbHOM CTENEHU, CTENeHb C palMOHAIbHBIM IIOKa3aTeleM, CTEeNeHb C
JEHCTBUTENbHBIM (BEIIECTBEHHBIM) MTOKa3aTeseM, Jorapudm ymucia, CHHYC, KOCUHYC U TaHTEHC
IIPOU3BOJILHOTO YUCIIA;

I121) ymeHue onepupoBaTh MOHATHIMHU: TOXKAESCTBO, TOXKICCTBEHHOE IMPeoOpa3oBaHHUe,
ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpPaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTH YpPaBHEHHUU,
HEPAaBEHCTB M CHCTEM, palMOHAJbHbIE, HPpPALMOHAIIBHBIE, I10Ka3aTelIbHbIE, CTECIEHHBIE,
jorapudmuueckrue, TPUrOHOMETPUUYECKHE YPAaBHEHUSI, HEPABEHCTBA M CUCTEMbI; YMEHHE peIlaTh
YPaBHEHHUS, HEPAaBEHCTBA M CUCTEMBI C IOMOILIBIO PA3IMYHBIX IPUEMOB; PEIIAaTh YPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C MTAPaMETPOM; IPUMEHSATh ypaBHEHUS, HEPABEHCTBA, X CUCTEMBI IS
pelIeHUs MaTeMaTHUECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 00JacTeil HayKu U pealbHOH KU3HHU;

I122) ymenue cBOOOJHO OMNEPUPOBATH MOHATHSAMHU: Tpaduk GyHKIMH, OOpaTHAsA
GyHKIMSA, KOMIO3UIMS (YHKIUH, JTHHEWHAas (QyHKIHS, KBaJpaTUdHas (QYHKIUSA, CTCIICHHAS
GyHKIMS ¢ UeNbIM  TIOKa3areieM,  TPUrOHOMeTpuueckue  (QyHKIMH,  OOpaTHbIE
TPUTOHOMETpHYCCKHEe (DYHKIMM, TOKa3zarenbHass | Jorapupmudeckas (yHKIUH; yMEHUE
CTpOUTH rpaduKu HYHKIHH, BHITOTHATE Mpeodpa3zoBaHus rpadukoB GyHKIIHII;

YMEHHUE HCIIONIb30BaTh rpaduku (GyHKIHN JJIs1 H3y4YEeHHUs IPOIIECCOB U 3aBUCUMOCTEH IpH
pelIeHnn 3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U U3 PEATbHOM KU3HH; BRIpAXKaTh (HhOpMyTamMu
3aBUCUMOCTH MEXKIY BEIUYMHAMU;

yMEHHE CBOOOIHO OINEPUPOBATh MOHATUSAMH: YETHOCTh (YHKIHMH, NEPUOTUIHOCTD
(GYyHKLIUU, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKIUH, 3KCTpeMyM (YHKLUH,
HauOoJbIllee W HauMeHbIIee 3HaueHUus (QYHKIUUM Ha MPOMEXKYTKE; YMEHHE HPOBOJUTH
uccienoBaHue QyHKINH;

YMEHHE HCIONb30BaTh CBOWCTBA W TpaduKU (QYHKUMHA JUIsl pEUIeHHs] YpaBHEHMIH,
HEpaBEHCTB M 3a/a4y C IapamMeTpaMmy; M300pa)kaTh HAa KOOPAMHATHOHN IUIOCKOCTH MHOXECTBA
pELICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

H23) YMCHHC CBO60,[[HO OICpHUpOBaATH TIOHATUAMMU IoCIaCaA0BaTCIbHOCTD,
apI/I(i)MeTI/I‘leCKaSI nporpeccusd, TeOMETPHUYCCKasA IMPOrpeccusd, OCCKOHEYHO Y6BIBaIOIJ_IaSI
TCOMETPHUUICCKAA MPOrpecCus; YMCHHUEC 3a1aBaTh MOCICA0BATCIbHOCTHU, B TOM YUCJIC C TIOMOIIBIO

PEKYPPEHTHBIX (HOpMYIT;

I124) ymenue onepupoBaTh MOHATHIMU: HEPEPBIBHOCTh QYHKIIUH, aCHMITOTHI Tpaduka
¢byHKuMU, TiepBas U BTOpas MPOU3BOJAHAS (PYHKIUH, T€OMETPUUYECKUNA U (PU3MYECKHI CMBICIT
MIPOM3BOJHON, MEpBOOOpa3Has, OMNPEJCICHHbI MHTErpajg; yMEHHE HaXOIUTh AaCUMIITOTHI
rpa¢puka (QyHKIUH; YMEHUE BBIUUCIATH NPOU3BOIAHBIE CYMMBI, IMPOHM3BEACHUS, YACTHOIO H
KOMIO3UIMHN (QYHKINNA, HAXOAUTh YpaBHEHUE KacaTelbHOH K TpaduKy QyHKIIHH;

YMEHHE HUCIOJB30BaTh MPOU3BOIHYIO I UCCIENOBaHUS (PYHKIMMA, A HAXOXKICHUS
HAWJTYYIIETO PEIICHHs B IPUKIIATHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHX U (DH3UIECKHIX
3a/avyax, AN ONpPEIEICHUs CKOPOCTH UM YCKOPEHUS; HAaXOTUTh IUIOMIATu U 00BeMbl (GUTYp C
MOMOIIBI0 MHTETpajia; MPUBOJAUTH MPUMEPHl MAaTEMAaTHUYECKOTO MOJCIMPOBAHKS C TTOMOIIBIO
mudhepeHIMaTbHBIX YPaBHEHHUI;

I125) ymeHnue omepupoBaTh IMOHATHAMH: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOAYJb U apryMEHT KOMILJIEKCHOTO 4Yucia, (opMa 3almucu KOMIUIEKCHBIX
yucen (reoMeTpuuecKkasi, TPUTOHOMETpUYecKas u anreOpanyeckas); yMeTb IPOU3BOAUTH
apudmeTnyecKkrue IEeHCTBUS C KOMIUIEKCHBIMU YUCIIAMU; TPUBOJUTH MPUMEPHI HCIOIb30BAHUS
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KOMIIJICKCHBIX YHUCECII,

I126) ymenre cBOOOIHO ONEPUPOBATH MOHATHIMU: CpEAHEe apu(pMETUIECKOE, MEIMaHa,
HauOobIllee U HAUMEHbIIEE 3HAYEHMS, pa3Max, JUCIEPCUs, CTaHAAPTHOE OTKIOHEHHE JUIS
ONMCAHUS YMCIOBBIX JIAaHHBIX; YMEHUE HCCIIEOBATh CTaTUCTUYECKHUE IAHHBIE, B TOM YHUCIE C
OpUMEHEHHEM TpapUUYecKuX METOJ0B M D3JCKTPOHHBIX CPEACTB; TIpadUdYecKd HCCIIE0BATh
COBMECTHbIE HAa0JIIOJICHHS C IIOMOLIbIO IUarpaMM paccerBaHUs U JIMHEHHOM perpeccuy;

I127) ymMeHue HaxXOAWUTh BEPOSTHOCTU COOBITHMH C HCHOJIB30BAaHHEM TI'padUUeCKUX
METO/IOB; MPUMEHSTh AJIS pellieHus 3a1ad (OpMyJbl CIOKEHUS U YMHOXKEHMsI BEPOSTHOCTEH,
dopmynny monHON BeposTHOcTH, (popmyny bepHymnu, koMOuMHATOpHBIE (aKTHl U (OPMYIIBL;
OLIEHUBATh BEPOATHOCTH pEallbHBIX COOBITUI; yMEHHE ONEepHUpPOBAaTh HMOHATHUAMM: ClydaiiHas
BEIIMYMHA, pACIpENCIICHUE BEPOATHOCTEH, MaTEMaTU4YeCKOe OXKHMIAHWE, JHUCIEpCU H
CTaHJApTHOE OTKJIOHEHHME CIy4yalHON BenMuuHBI, (QYHKIMM pacupeneseHuss U IUIOTHOCTH
PaBHOMEPHOIO, II0KA3aTe€IbHOTO W HOPMAJIBHOIO PAaCHpPEIEICHUN; YMEHHME HCIIOJIb30BaTh
CBOMCTBA M3yUYEHHBIX PACHPENEICHUN [UIsl PELICHHs 3a/ad; 3HAKOMCTBO C MOHATHAMM: 3aKOH
0ONBIIMX 4YMCEN, METOJbl BBIOOPOUHBIX MCCIENOBAaHUMN; YMEHHE NPUBOAUTH MPUMEPHI
IPOSIBJIICHUS 3aKOHA OOJIBLIMX YUCEIl B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX;

I128) ymenue cBOOOJHO oOmepUpoOBaTh MOHATHSMH: TOYKa, MpsAMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJl, JBYIPAaHHBIA YIOJ, TPEXI'PAaHHBIA yro,
nepeceKaroliuecsi, napajjelbHble M CKPELIMBAIOIIMECs NpsAMble, MapajuleIbHOCTh U
NEPIEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroja MEeXAy MPsIMbIMU, YIOJd MEXIy HNpsIMOU U
IUIOCKOCTBIO, YTOJI MEX/y IUIOCKOCTSIMH; YMEHHE UCIO0Ib30BATh IPU PEIICHUH 33/1a4 U3Y4YE€HHbIE
(bakThl ¥ TEOPEMBI IUTAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOLIEM MHUPE;
YMEHHME ONEPUPOBATH MOHATUAMM: MHOTOIPDAHHHUK, CEUYEHHWE MHOTIOIPDAaHHUKA, INPABUIIbHBIN
MHOTOTPaHHUK, MpU3Ma, MUpaMHia, GUIrypa U MOBEPXHOCTh BpallleHUs, IWIMHJpP, KOHYC, 1Iap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHApA, MapaiielbHble OCH WU
OCHOBAHMIO, CEUEHHME lIapa, IUIOCKOCTb, Kacaromascs cdepsl, LUIMHIPA, KOHYCA; yMEHHE
CTPOUTh CEYEHHE MHOTOIpAaHHHMKA, HM300pa)xkaTb MHOTOTPAHHUKH, (UIYphl M TOBEPXHOCTH
BpallleHUs, UX CEYEHHUs, B TOM YHUCIIE C MOMOIIBIO AIEKTPOHHBIX CPEACTB; YMEHHUE NMPUMEHSAThH
CBOWCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSATENBHO (POPMYTUPOBATh ONPEACICHHUS U3Y4aeMbIX
¢buryp, BBIIABUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX F€OMETPUUECKUX (UTYP, 0OOCHOBBIBATD
WINA ONpPOBEPrarb MX; yMEHHE MPOBOAMTH KJIACCHPUKAIMIO (GUTYp MO Pa3IMYHBIM MPHU3HAKAM,
BBITOJIHATh HEOOXOAUMBIE TOTIOJIHUTENbHBIE TOCTPOCHHUS,

I129) ymeHnune cBOOOTHO OMEpPHPOBATh MOHATHUSMHE: IUTOLIAaL (GUTYPHI, 00beM (UTYpHI,
BEJIMYMHA YTJIa, PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE MEXKITy MPSIMBIMH, PACCTOSTHUE
MEXY TUIOCKOCTSIMH, IUIOIAAb c(epbl, IUIOMaAb MOBEPXHOCTH MHUPAMMJIbI, TPU3MBI, KOHYCA,
IUIMHPa, 00beM Ky0a, PSMOYTOJIBHOTO Tapauiesienuneia, TUpaMUIbl, TPU3MBL, ITHIHHIPA,
KOHYCa, [l1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEMOB MOJO0HBIX (HUTYD;

I130) ymenue cBOOOHO OMEPUPOBATH MOHATUIMH: JIBIKEHUE, MTapaJUIeIbHBIN TIEPEHOC,
CUMMETpPHS Ha TUIOCKOCTH U B NPOCTPAHCTBE, MOBOPOT, NMpeodpa3oBaHue 1M0100us, M0100HbIE
burypsl; yMEeHHE pAaclo3HaBaTh paBHblE U MOJOOHBIE (UTYpBl, B TOM 4HCIE B MPUPOJIE,
UCKYCCTBE, apXUTEKType; YMEHHE MHCIIONb30BaTh TI'€OMETPUUECKHE OTHOIICHMs, HaXOAWUTh
reoMeTpUYECKHe BEIMYMHBI (UIMHA, yrojl, IJIOIagb, 00beM) MpH PEIICHUH 3ajad U3 JIPYrux
y4eOHBIX PEIMETOB U U3 PEATIbHOM KU3HU;

I131) ymenue cBOOOIHO ONEPUPOBATH MOHATUAMH: MPSIMOYTOJIbHASI CUCTEMa KOOPIHMHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOPA HA
YHCII0, PA3NIOKEHHE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOM3BEEHHE, BEKTOPHOE MPOU3BENICHHE,
yrojl MEXAYy BEKTOpPAMH; YMEHHE HCIOJIb30BATh BEKTOPHBIM M KOOPIMHATHBIM MeETOA JUis
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pelIeHUsT TeOMEeTPUYECKMX 3afad M 3a7ad JApPYruxX Y4eOHbIX IPEIMETOB; OINEpUpPOBATh
HNOHATUSAMM: MaTpuia 2 X 2 u 3 X 3, onpeaenuTenb MaTpullbl, F€OMETPUUYECKUN CMBICI
OIpeIeIUTeNs;

I132) ymeHue MOIeIUpoBaTh pealibHbIC CUTYallMd Ha SI3bIKE MAaTEMAaTHUKH; COCTAaBIISThH
BBIPDAKCHMSI, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHIO 3aJa4d, MCCIEI0BATh
MOCTPOCHHBIE MOJIENIM C UCIOJIb30BaHUEM amrmapaTa aareOpbl, HHTEPIPETUPOBATh MOTYYSHHbBIN
pe3ynbTaT; CTPOUTh MAaTEMaTUYECKUE MOJEIM C IIOMOLIbIO TE€OMETPUYECKUX IIOHATHUH U
BEJIMYMH, pPELIaTh CBA3aHHBIE C HUMM IPAKTUYECKHUE 3a1a4M; COCTABIIITH BEPOSITHOCTHYIO
MOJEJIb U UHTEPIIPETUPOBATh IIOJIYYCHHBIN PE3yNbTaT; PEIIaTh IPUKIIAIHBIE 3a1a4l CPEIACTBAMU
MaTeMaTHUYeCKOr0 aHajau3a, B TOM YHUCJIE COLMAIbHO-3KOHOMHYECKOTO M (DHU3MYECKOro
Xapaxkrepa;

I133) ymeHue BbIOMpATh MNOAXOASIIMM METOX Ul pelIeHUs 3a7ayd; IOHUMaHHE
3HAUUMOCTH MaT€MAaTUKU B HU3YYEHMM MIPUPOJHBIX U OOILECTBEHHBIX IPOLIECCOB U SBJICHUM;
YMEHHME pacClO3HABaTh IPOSBICHUE 3aKOHOB MATEMaTMKH B HCKYCCTBE, YMEHHE IIPUBOJIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITHI POCCUMCKON U MUPOBOM MATEMAaTUYECKOW HAYKH.

Oco6oe 3HaYeHNe M CHMIIMHA MMeeT n1pu dopvupoBanuu u pazsutun OK:

OK 01. Beibupats cnocoObl pemeHus 3anad Npo(ecCHOHAIBHOW JesTeIbHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpPEICTBA IIOMCKA, aHAIW3a W UHTEPIPETALUU
uHpopManuu ¥ WHPOPMALMOHHBIE TEXHOJOTMH /IS BBIOJIHEHHUS 3334 NpoecCHOHATBLHON
NeSITebHOCTH;

OK 04. O¢pdexTrBHO B3aMOEICTBOBATH U Pa0OTATh B KOJUIEKTUBE U KOMaH/IE;

JINYHOCTHBIE Pe3YJIbTAThl peaJu3allui NPOrpaMMbl BOCIIUTAHUS:

JIP 3. IlposiBistronivii akTUBHYIO TPaKIaHCKYIO TIO3UIMIO HA OCHOBE YBAXXCHMS 3aKOHA U
IIPaBOIOPSAJIKA, MpaB M CBOOOJ COrpaK[IaH, YBaXEHHMsS K HCTOPHUYECKOMY U KYJIbTYPHOMY
Haciequio Poccun. OCO3HAaHHO M JIEATENBHO BBIPAKAIOIUN HENPUATHE AUCKPUMHHALUU B
oOmiecTBe IO COLHUAJbHBIM, HAlMOHAJIBHBIM, DPEJIUTHMO3HBIM IpPU3HAKAM; SKCTPEMHU3MA,
TEppOpHU3Ma, KOPPYMLMH, AHTUTOCYAAPCTBEHHOW aedrenbHOCTH. OOnafaromuil  OnbITOM
IPaXAAHCKOW COLMAIBHO 3HAUYMMOM JIeATENbHOCTH (B CTYJIEHYECKOM CaMOYIIpaBJIEHUU,
JOOPOBOJIBUECTBE, IKOJIOTUYECKUX, TPUPOJOOXPAHHBIX, BOECHHO-NIATPUOTUYECKUX U Jp.
0o0BeIMHEHUAX, aKUusAX, nporpammax). llpuHuMaromuii poiab u30MpaTenss M y4acTHHKA
0O0I11eCTBEHHBIX OTHOILIEHUH, CBSI3aHHBIX C B3aUMOAECHCTBUEM C HAPOJHBIMU U30paHHUKAMU

JIP 4. TIposBISIOMINIA U AEMOHCTPUPYIOIIUN YBaXKEHHE K TPYAY YEJIOBEKA, OCO3HAKOIINN
LIEHHOCTh COOCTBEHHOTO TpyJda M TpyAa JpYrHX JIoJeH. OKOHOMHMYECKM aKTUBHBIN,
OpPUEHTUPOBAHHBIM HAa OCO3HAHHBINA BBIOOP chepbl MPOoPeCCHOHATBHON AEATEIbHOCTU C YUETOM
JUYHBIX JKU3HEHHBIX IUIAHOB, NOTPEOHOCTEH CBOEH CeMbH, pPOCCHHCKOTO OOIecTBa.
Bripaxaronuii 0CO3HaHHYI0 TOTOBHOCTh K IOJYYEHHIO MPOPECCHOHAIBHOIO OO0pa30BaHUS, K
HENpepbIBHOMY 00pa30BaHUIO B T€UEHUE )KU3HU J|eMOHCTPUPYIOIIMHA TO3UTUBHOE OTHOILICHHE

K pEeryJMpOBaHHIO TPYIOBBIX OTHOHIEHHHA. OpHEHTHPOBAHHBIN Ha caMOOOpa30BaHUE U
npoeCCHOHATIBHYIO MEPENOArOoTOBKY B YCJIOBHUSAX CMEHBI TEXHOJIOTMYECKOTO YKiana |
COITYTCTBYIOIIMX COLMANBHBIX MepemeH. Ctpemsmmiics K (OpMHUPOBAHHIO B CETEBOM cpele
JMYHOCTHO U MPOGECCHOHATBHOIO KOHCTPYKTUBHOTO «IIM(POBOIO CIIEa»

JIP 6. OpueHTHpOBaHHbII ~ HAa  NpPO(ecCHOHANbHbIE  JOCTHXKEHUS,  JesITeIbHO
BBIpa)KAIOUINH 1T03HABATEIbHbIE HHTEPECHI C YIETOM CBOUX CIIOCOOHOCTEN, 00pa30BaTENBHOIO U
npo¢eCCHOHATBLHOTO MapIIPyTa, BEIOPAHHOM KBATU(UKAIHIH.

JIP9. CosHaromuii 1IEHHOCTh XHW3HU, 30pOBbs M Oe3omacHocTh. CoOnromaroniuii 1
poNaraHAupyOMUKi 30pOBbI 00pa3 XKHU3HH (310pOBOE MHTAaHUE, COOJIOJACHUE TUTHEHBI,
PEKUM 3aHATHM M OTAbIXa, (U3UYECKas AKTUBHOCTh), NEMOHCTPUPYIOLIMH CTpEMJIEHHE K
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buznueckoMy coBepieHCTBOBaHMIO. [IposBisionuii co3HaTenbHOE U1 000CHOBAaHHOE HETIPUSITHE
BPEIHBIX MPUBBIYEK U OTIACHBIX HAKJIOHHOCTEH (KypeHHe, ynoTpedIeHne alKorois, HApKOTHKOB,
NICUXOAKTUBHBIX BEIIECTB, a3apTHBIX WIp, JHOOBIX (OpPM 3aBHCUMOCTEH), IECTPYKTUBHOIO
NOBEJICHHS B OOIIECTBE, B TOM YHCJIE B IU(PPOBOH Cpee.

1.4. PexomeHnyeMoe KOJIMYECTBO YaCOB HA OCBOCHUE YUECOHOH TUCIUITIINHBIL:
00s13aTeNbHON ayJUTOPHON yueOHOM HAarpy3Kku oOydatomierocs 246 yacos;

CaMOCTOSITeNTLHOU paboThl oOy4aromerocs 10 gacos.
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2. CTPYKTYPA U COJIEPXKAHUE YUEBHON JIUCIIUIIIVHBI

2.1. O6beM y4eOHON AUCIUTUIMHBI M BUJIBI y4eOHOM pabOoThI

By yuebnol paboThl KonuvectBo
4acoB
OO0si3aTenbHas ayIuTOpHAs yueOHasi Harpy3Ka 246
B ToMm uncine
TEOpPETHYECKOE 00yUeHre 176
MPAKTHYCCKUE 3aHITH 70
[TpodeccnoHalbHO OPUEHTHPOBAHHOE COJICPKAHUE 98
B Tom uncne
Teoperndeckoe oOydeHue 60
[IpakTueckue 3aHATUS 38
NunuBuayanbHbIN OpoeKT (na/Het)™* na
caMoCTOsITeNIbHAsl padoTa CTYICHTOB 10

[IpomexyTouHas aTTectanus (IK3aMeH)

- , OK3aMCH
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2.2. TemaTu4eckuil m1aH U coiep KaHue y4eOHON AUCIMILIMHBI «<MATEMaTUKA!

Conepxanue yueOHOro MaTepraia (OCHOBHOE U IIPodeccCHoHaIbHO-

HaumenoBanue pa3znenon . O6bem YpoBeHb
OpPUEHTHPOBAHHOE), JTA00OPATOPHBIC U MPAKTHUECKUE 3aHITHS, IIPUKIATHON MOTYIIb
U TeM 4acoB OCBOCHUS
(TIpu HATTMYMN)
1 2 3 4
OcHoBHOE coJiepKaHue
1.Paznen IloBTOpeHme Kypca MaTeMAaTHKH OCHOBHOM HIKOJIbI 16
Tema 1.1 Ilpogpeccuonanvro-opuenmuposannoe cooepoicanue (cooepiicanue NPUKIAOHO20
Lenb u 3ama4u | Mooyis)
MaTeMaTUKH npu | 1 ba3oBbie 3HaHUS M yMEHUS 110 MaTEMaTHKE B IPOPECCHOHATBHOMN U B
OCBOCHHHU CIIEHATIBHOCTU HOBCGHHGBHOﬁ ACATCIIBHOCTH. 2
Tema 1.2 Ilpogpeccuonanvro-opuenmuposannoe codepoicanue (cooepiicanue NPUKIAOHO20
Uucna ©  BBIYHCICHUSA. | MOOYIIA)
Beipaxxenus u| 2 | HeiictBusi HaJ  TOJOXKHUTEIBHBIMA W OTPHUIATCIBHBIMH  YHCIIAMH,
npeoOpazoBaHus OOBIKHOBEHHBIMH U JIECATUIHBIMU IPOOSMHU. 2
JlelicTBUS cO cTeneHsIMU, (OPMYIIbI COKPALLIEHHOTO YMHOXKEHUs. JleHcTBUs
CO CTETEeHsAMH, (POPMYJIbl COKPAILIEHHOT'O YMHOXKEHHUS.
Tema 1.3. IIpogheccuonanvno-opuenmuposannoe cooepoiicanue (cooepiircanue NPUKIAOHO20
I'eomeTpus Ha MIIOCKOCTH | MOOYs)
3 Bunp! mitockux ¢uryp u ux miomas. [IpakTHKo-OpHeHTHPOBAaHHBIE 33/1a4H B 2
Kypce reéOMETPUH Ha MIOCKOCTH
IIpakTnueckoe 3ansiTue Ne 1. [IpakTuKO-OpHEHTHpPOBAHHBIE 33aJa4d B Kypce 2

TCOMCTPHU Ha IIJIOCKOCTHU

Tema 1.4
[IpoueHTHBIE BHIYUCICHUS

IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O0
MOOYIs)
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IIpakTuuyeckoe 3ansitue Ne 2 [IpocTple TPOLEHTHI, pPa3HBIE CIIOCOOBI HX 2
BbrunciaeHus. Cl10KHbIE IPOLIEHTHI.
Tema 1.5 IIpogheccuonanvro-opuenmuposannoe cooepiicanue (cooepircanue NPUKIAOHO20
YpaBHEHUS 1 HEPABCHCTBA | MOOYs)
IpakTuyeckoe 3ansaTue Ne 3. JluneiiHple, KBaapaTHbIC, IPOOHO-TUHEHHBIC 2
YpaBHEHUS U HEPABEHCTBA.
Tema 1.6 Coneprkanue ydeOHOT0 MaTepuaia
Cucrembl ypaBHeHMH U |4 CriocoObl peleHus cucTeM JUHEHHbIX ypaBHeHUi. [lonsaTus: marpuna 2x2 u
HEPABCHCTB 3x3, omnpenenurens marpunbl. Merox Kpamepa. CucreMbl HETUHEHHBIX
ypaBHeHUH. CUCTEMBI HEPABEHCTB. 2
Tema 1.7 Copepxanue yueOHOro MaTepuana
BxozHO# KOHTPOJIb IIpakTnueckoe 3ansaTue Ne 4. Boruncnenuss u npeoOpa3oBaHus. YpaBHEHUS U
HepaBeHCTBa. ['eoMeTpus Ha INIOCKOCTH 2
Konmponvnas paboma .
Pa3nes 2 Ilpsimble M JIOCKOCTH B MPOCTPAHCTBE 12
Tema 2.1. IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O
OcHOBHBIE MOHATHUS | MOOY/I5)
CTEPEOMETPHH. 5 IIpenmer crepeomeTpuu. OCHOBHBIE MOHATHUS (TOYKA, MpsiMasl, IUIOCKOCTb, 2

Pacnonoxxenue npsMbIX U
IIJIOCKOCTEN

npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromnuecs,
napajiebHble W CKpeluBarouuecs mnpsmbie. [IpusHak U CBOWCTBO
CKPEIIMBAIOIIUXCS MPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIC (DUTYPBHI.

Tema 2.2.
[TapanienbHOCTh TPSIMBIX,

Ilpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O
MOoOys)
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NpsAMOM U IUJIOCKOCTH,

6 | IapamnensHble mpsiMasi u wIockocTb. Omnpenenenue. Ilpusnak. CoiictBa (¢

IJIOCKOCTEN nokasarenbctBoM). [lapamnensubie minockoctu. Ompenenenue. IlpusnHak.
CaoiictBa (c moka3arenbcTtBoM). Tetpasap u ero snemenTtsl. [lapamienenumnen
n ero siemeHTbl. CBOICTBa NPOTHBOIOJNOXKHBIX TpaHE M JAuMaroHasieu
napauienenunena. [locrpoenune ceuennii. Pemenne 3amau.

Tewma 2.3. IIpogheccuonanvro-opuenmuposarnnoe cooepoicanue (cooepiicarue NPUKIAOHO2O0

[lepneHIuKynIsIpHOCTD Mo0yns)

IPSMBIX, IPSIMOHN U
IIOCKOCTH, TNIOCKOCTEH

7 [Iepnennukynsapusie npsMslie. [lapamiensHbie IpsMble, IEPIEHIUKYIISPHBIE K
IJIOCKOCTH. IIpu3HAaK NEpHEeHIUKYIAPHOCTH IPSIMOM M IUIOCKOCTH.
HoxkazarensctBo. Ilepnennukynsap u HakiaoHHas. [lepneHaukymnspHbie
m10cKkocTy. [Ipu3Hak nepneHauKyIsIpHOCTH IIJIOCKOCTEN. J[oka3arenbCTBo.
PaccrosiHus B mpocTpaHCcTBE

Tema 2.4. Coneprkanne y4eOHOro MaTepuana
T M Tpex v

copema 0 pex I'g Teopema 0 Tpex NMEpHEHIUKYISIpax. YTOJI MEKIY MPAMOU M IJIOCKOCTBIO.
MIEPIICHIUKYIIIpax

CPHICHHMKYIIApA VYroa MexXay IIOCKOCTSIMU
Tema 2.5. IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O
[TapamnensHele, M00YA)
NEePIeHIUKYISIpHBIE, IIpakTnyeckoe 3ansitue Ne 5. AKCHOMBI cTepeomeTpud. [lepneHAUKYISIpPHOCTh

CKpPCIIUBAIOIIHECS IPAMBIC

HpHMOfI U IUJIOCKOCTHU, IMAapaJUICJIBHOCTL [ABYX IMPAMBIX, J[ICPICHAUKYISPHBIX
IIJIOCKOCTH, NEPIICHAUKYIAPHOCTD IIOCKOCTEH

Tema 2.6.

Pemenue 3anau. IIpsimeie u
IUIOCKOCTH B
MIPOCTPAHCTBE

Conepxkanue yaeOHOro MaTepuaia

IIpakTuueckass padora Ne6. PacnosnoxkeHue TNpsSMBIX U IUIOCKOCTEH B
npocTpaHcTBe. [lepneHIuKyIsapHOCTh U MAPAJIENBHOCTh NPSAMBIX M INIOCKOCTEH.
CkpemuBaroiuecs npsiMole. Konmpoavnas paboma
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Pa3nes 3. KoopanHaTsl 1 BeKTOPbI 10
Tewma 3.1 IIpogheccuonanvro-opuenmuposannoe coodepoicanue (cooepaicarue NPUKIAOHO2O
JlekapTOoBbI KOOPJIHHATHI B | M0OOY/Is)
npoctpanctBe. Paccrosinue | 9 JlekapToBbl KOOpIMHATBI B mpocTpaHcTBe. Ilpocreiimme 3amaun B 2
MEXIY JBYMsSI TOYKaMH. KoopauHaTax. PaccrosHue Mexmy AByMS TOUKaMH, KOOPAMHATHI CEPEIUHBI
Koopaunatel  cepenuHsl otpeska .KoMOuHMpoOBaHHOE 3aHATHE
oTpe3Ka
Tema 3.2 Copepxanue yueOHOro MaTepuana
Bekropsl B mpocTpaHCTBE. Bekropsl B mpocTtpancTBe. Ci10KeHNE W BEIUNTAHUE BEKTOPOB. Y MHOXKEHUE
Yron Mexay BekTopamu. | 10 | BeKTOpa Ha yncno. Komiuianapubie BEKTOpbl. CKaIAPHOE MPOU3BEACHUE
CKalApHOE TPOM3BENEHHE BEKTOpOB. PaznoxxeHne BeKTopa 1o TpeM HEKOMILIAaHAPHBIM BEKTOPAM. 2
BEKTOPOB 11 | KoopauHaThl BEKTOpa, CKAISAPHOE MPOU3BEICHHE BEKTOPOB B KOOpIMHATAX, 2
YroJl MEXJy BEKTOPaMH, Yroj MEXIy HPSIMOH M ITUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU. Y paBHEHUE IJIOCKOCTH.
Tema 3.3 IIpogheccuonanvno-opuenmuposannoe cooepoiicanue (cooepircanue NPUKIAOHO20
[TpakTHko- M00YA)
opueHTupoBannble 3anaun | [Ipaktuuyeckoe 3ansitue Ne/.  KoopauHatHas — IUIOCKOCTh.  Bwlumcienue
Ha KOOPJMHATHOM | pacCTOSHHM W TUTOMaIei Ha TUIOCKOCTH. KomnyecTBeHHBIE pacyeThl. 2
IJIOCKOCTH
Tewma 3.4 Coneprxkanne y4eOHOT0 MaTepuana
Pemenune 3agad. | [IpakTuyeckoe 3ansitue Ne 8.J[ekapToBbI KOOPAMHATHI B IPOCTPaHCTBE. BEKTOPEI
KoopauHaTs! 1 BEKTOPBI B mnpoctpaHcTBe. ClO)KEHHE U BBIUMTAHME BEKTOPOB. YMHO)KEHHE BEKTOpa Ha
yucino. Kommnanapusle  BekTopbl.  CKalsipHOE  HPOM3BEAECHUE  BEKTOPOB.
PaznoxeHue BekTopa 1o TpeM HEKOMILTaHapHBbIM BekTopaMm. [IpocTeifiue 3a1a4un B
KoopanHaTax. KoopAnHATBl BEKTOpa, PACCTOSHUE MEXKIY TOYKAMH, KOOPIAHHATHI
CepeMHbl OTpe3Ka, CKAJISPHOE MPOU3BENEHUE BEKTOPOB B KOOPAMHATAX, YIOJ
MEXy BEKTOPAMH, YTOJ MEXIY MPSMON U IIIOCKOCTHIO, YOI MEXKIY IIIOCKOCTSIMH.
Koumponvnasa paboma 2
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Pa3nes 4. OcHoBbl TpUronoMerpun. Tpuronomerpudeckue GyHKIUNU

26

Tema 4.1
Tpuronomerpuueckue

Conepixkanue y4eOHOro MaTepHraia

12

Paguannas wmepa yria. IloBOopoT TOUKM BOKpYr Hayana KOOpPJMHAT.

(GYHKIUU TPOU3BOJIBHOIO Omnpenenenne cuHyca, KOCHHYCa, TAaHI'€HCA M KOTaHTE€HCA. 3HAKM CHHYCA, 2

yria, yucia. Pannannas u KOCHHYCa, TAHI€HCa M KOTaHTE€HCa II0 4YETBEPTSAM. 3aBUCUMOCTb MEXKIY

rpagycHas Mepa yria CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJHOTO M TOT'O K€ yIJa.

Tema 4.2 Copepxanne yaeOHOT0 MaTepuana

OcHoBHbIE 13 | Tpuronomerpuyeckue ToxaectBa. CHHYC, KOCHHYC, TAaHT€HC M KOTAHTCHC

TPUTOHOMETPUYECKHE yIi0B o U - o. DopMyIbl IpUBEIEHUS. 2

TOKJIECTBA.

®DopMyIibl IPUBEACHUS

Tema 4.3 Copepxanue yueOHOro MaTepuana

Cunyc, kocunyc, tanrerc | 14 | Cymma u pasHocTh cuHycoB. CymMma W pa3HOCTh KOCHMHYCOB. CHHYC U

CyMMBl M pa3HOCTH JBYX KOCUHYC JBOIHOro yrna. @opmyssl nosoBuHHOro yria. [IpeoOGpasoBanus

yTJIOB CYMMBbI TPUTOHOMETPUUECKUX (DYHKUMH B MPOU3BEAECHHUE U IPOU3BEJICHUS B 2

Cunyc u KOCHHYC CyMMY.

JIBOMHOTO yria. ®opmyisl

TI0JIOBUHHOTO yTia 15 | BelpakeHHe TPUTOHOMETPHUECKUX (DYHKIUI uYepe3 TaHI'eHC IOJIOBUHHOTO
apryMeHTa. [IpeoGpazoBanus MPOCTENIINX TPUTOHOMETPUUECKUX 2
BBIPaKCHUM.

Tema 4.4 Coneprkanne yueOHOT0o MaTepuana

Qynkuuy, HX CBOMCTBA. | 16 | OOnmacTh ompeneneHuss W MHOXKECTBO 3HaueHuM QyHkiuil. YETHOCTS,

Crioco6b1 3aJlaHus HEYETHOCTh, MEPUOANYHOCTb (PyHKIMNA. CriocoObI 3a7jaHns (QYHKIIUH. 2

byHKIII

Tema 4.5 Coneprxkanne y4eOHOT0 MaTepurana

Tpuronomerpuyeckue 17 | OGnacte ompeneneHWss W MHOXECTBO 3HAYCHUH TPUTOHOMETPUUECKHX

GyHKIIMHM, UX CBOWCTBA M ¢dbyakumii. YETHOCTH, HEUETHOCTH, MEPUOJAMYHOCTH TPUTOHOMETPUUECKUX 2

rpaduxu

¢ynkuuid. ColicTBa U rpaduku GyHKIUNA Y = COS X, y =Sin X, y =tg X, y =
ctg x.
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Tema 4.6 Copepxanne yaeOHOT0 MaTepuana

[IpeobpazoBanue IIpakTuyeckoe 3ansatue Ne9. (Cxatme W pacTsDkeHHE — rpauKoB
rpaduKoB TPUTOHOMETPUUYECKUX (YHKIUH.

TPUTOHOMETPUUECKUX [IpeobpazoBanue rpadKOB TPUTOHOMETPUUECKHUX (DYHKITHI

byHKIMHA

Tema 4.7 IIpogheccuonanvro-opuenmuposannoe coodepoicanue (cooepaicarue NPUKIAOHO2O
Onwucanue MOOYIISL)

MIPOU3BOJICTBEHHBIX

mpoueccoB ¢ nomowsio | 18 | Mcnons3oBanue CBOMCTB TPUTOHOMETPUUYECKUX byHKINi B

rpaduKoB PYHKITHIA

npodecCHOHABHBIX 3aa9ax

IIpakTnueckoe 3ansatue Ne 10. Vcrnonp3oBaHHE CBOICTB TPUTOHOMETPUUECKUX
¢byHKIUH B TpodecCHOHANBHBIX 33/1a4axX

Tema 4.8 Copepxanue yueOHOro MaTepuana

OO6patHble 19 | O6patnbie Tpuronomerpuueckue GyHkun. X cBolicTBa u rpaduku
TPUTOHOMETPHUYECKHE

byHKIUN

Tema 4.9 Coneprxkanne y4eOHOT0o MaTepuana

Tpuronomerpuyeckue

YpaBHCHUA U HCPABCHCTBA

20 | YpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHEeHHE tg X = a, ctg X = a.
PemreHne TpUrOHOMETPUYECKUX YPABHEHWUN OCHOBHBIX THUIIOB: IPOCTEWIINE
TPUTOHOMETPUUECKUE YPABHEHHMsI, CBOSIIMECS K KBaJAPATHBIM, peEIIacMble
pa3IoKEHUEM Ha MHOKHTEINH, OJITHOPOJIHBIE. IIpocreitmne
TPUTOHOMETPUUECKHUE HEPABEHCTBA

Tema 4.10
CucreMsl
TPUTOHOMETPHUYECKHUX

Conepxkanue yaeOHOro MaTepHaia

21 | CucteMbl MPOCTEUIIINX TPUTOHOMETPHUIECKUX YPaBHEHHH
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ypaBHEHU I

Tema 4.11 Coneprkanue ydeOHOT0 MaTepuaia
Pemenne 3amaud. ocHOBHI | [IpakTHueckoe  3ansitue Ne  11[IpeoOpazoBaHne  TPUTOHOMETPHUYECCKHX 2
TPUTOHOMETPHH. BbIpaXXCHUI. PernieHue TpUrOHOMETPUUYECKUX YPaBHEHUHW WM HEPABEHCTB B TOM 2
Tpuronomerpuueckue YHCIIe C UCTIOJIb30BAaHUEM CBOWCTB (DyHKIIUH.
byHKIIUN
Paspean S. 4
KoMmuiekcHblIe ynciia
Tewma 5.1 Copepxanue yueOHOro MaTepuana
KommiekcHbie uncna 22 | IlonsTue xomIuiekcHOTro yncia. ConpspkeHHbIE KOMIUIEKCHBIE YHCIa, MOYJIb 1
U apryMeHT KOMIUIEKCHOro uucia. dopMa 3amucu KOMIUIEKCHOTO 4HCIa 2
(reometpuyeckas, TPUTOHOMETPHUYECKAs, anredpandeckast).
Apudmernaeckue NeiCTBUSA ¢ KOMIUIEKCHBIMH YHCIAMHU.
Tema 5.2 Coneprxkanne y4eOHOT0o MaTepuana
[IpumeHeHne IIpakTnueckoe 3ansiTue Ne 12. BoinosHeHue pacyeToB ¢ MOMOIIBIO KOMITJIEKCHBIX 1
KOMIUIEKCHBIX YHCE yucen. [IpuMepsl HCHOIB30BaHUS KOMIUIEKCHBIX YHCEI 2
Pa3nea 6. [Ipon3Boanas GpyHKIUH, ee IPHMEHEHHE 22
Tewma 6.1 Coneprxkanne y4eOHOT0o MaTepuana
[TonssTme  mpousBoaHOM. | 23 OmnpeneneHre YUCIOBOM IOCIEIOBATEIBHOCTH M CIOCOOBI €€ 3a/laHusl.
@opmynsl W IpaBuiIa CBolicTBa UHMCIOBBIX TOCJIenOBaTeNbHOCTEN. Ompenenenue mnpexaena 1
Qg epeHIMpoBaHUs IIOCJIEZI0BATEBbHOCTU.  BBIUMCIIEHHE TPENenoB  IOCIEN0BATEIbHOCTEH. 2
IIpenen ¢yuknuu Ha OeckoHeuHocTu. Ilpexgen ¢yHKuMH B TOUKe.
[Ipupamenue aprymenta. Ilpupamenue gyHkuuu. 3agaud, NpUBOASIINE K
MOHATUIO  NpOM3BOAHOW.  OmnpeneneHue  MPOU3BOAHOW.  AJITOpPUTM
OTBICKaHUS IPOU3BOJIHOM.
Tema 6.2 Copepxanne yueOHOTO MaTepHana
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[IpounsBoaHbIe CyMMBI,
pa3HOCTH  IIPOM3BEJIECHUS,

24 ®opmynsl quddepenuuposanus. [Ipasuna nuddepenuupoBaHms

YaCTHOTO

Tema 6.3 Coneprkanue y4eOHOT0 MaTepurasia

[TpousBoHbIE 25 Omnpenenenue cioxxkHoit Qynkuuu. IlpousBogHass TPUTOHOMETPUUECKUX
TPUTOHOMETPUUYECKUX dbynxumii. [IponsBoaHas cnoxxHON QYHKITMH

byakumii.  IIponsBomHas
CJIOKHOM (PyHKITHH

Tema 6.4

ITonsarue 0
HENPEPBIBHOCTH (YHKITUH.
Mertoa nHTEpBaIOB

Conepkanue ya4eOHOro MaTepuaia

26 [lonsatue wnenpepbiBHOW (QyHKIMU. CBOICTBa HENPEpPHIBHON (YHKIIHH.
CBs3p M@Ky HENpPEpHIBHOCTHIO M AU(PPEepeHINPYEMOCThIO (YHKIUU B
TOYKE. AJITOPUTM pEIICHHsS] HEPABEHCTB METOJIOM MHTEPBAJIOB

Tewma 6.5 Copepxanre yaeOHOT0 MaTepuaa

I'eomerpuyeckuit u |27 I'eomeTpruecKuii CMBICT TPOU3BOAHON (PYHKIIMH — YIIIOBOH KOA(P(HUIIMEHT

usngeckuii CMBICI KacaTenbHOW K rpaduky (yHKIMM B TOYKE. YpaBHEHHE KacaTelbHOM K

IPOM3BOTHON rpaduky (QyHKIUH. ANTOPUTM COCTaBJIECHUS YpaBHEHHUs KacaTelIbHOM K
rpaduxy ¢pyHkuun y=f(x)

Tema 6.6 Coneprxanne yueOHOT0o MaTepuana

OusnyecKkui cmeicn | IIpaktuueckoe 3ansitue Ne 13, ®usuueckuili  (MEXaHMUYECKUI) CMBICI

MIPON3BOTHOM B | IPOM3BOIHONM — MTHOBEHHAsl CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (1)

npodeccHoHATBHBIX

3agadax

Tema 6.7 Coneprxanue yueOHOro MaTepuasa
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MOHOTOHHOCTh (PYHKLIMH.
Touku 3xcTpEMyMa

28 Bospacranne wu yObiBaHME (YHKIUH, COOTBETCTBHE BO3pacTaHUS U
yObIBaHUs (PYHKLIUHU 3HAKY MPou3BOJHOMN. [IoHATHE TPOU3BOIHON BBICIIETO

NOPSIAKA, COOTBETCTBUE 3HAKA BTOPOM  INPOU3BOJHOM  BBIITYKJIOCTH 2
(BorHyTOCTH) (YHKIMM Ha OTpe3Ke. 3aaydl Ha MaKCHMyM U MHUHHMYM.
[ToHsiTHE acCUMOTOTHI, CIIOCOOBI UX OMpeesieHUs. AJIITOPUTM HUCCIIEI0BAHUS
(GyHKIIMU ¥ MOCTpOeHUs ee Tpaduka ¢ MOMOIIbIO MPOU3BOAHON. J[poOGHO-
nuHeWHas QyHKIUs
Tema 6.8 Copepxanne yaeOHOT0 MaTepuaa
UccnenoBanue QpyHKIui u
29 HccnenoBanue pyHKIMKM HA MOHOTOHHOCTH M ITOCTPOCHHE I'PpaUKOB.
MOCTPOCHHE TPAPUKOB 2
Tema 6.9 HaubGonbumiee u | Conepikanue yueOHOro MaTepuaia
HauMEHbIIIee 3HaueHus | 30 Haxoxnaenne HamOOJIbIIEro W HAWMMEHbBLIEr0 3HAa4eHWH (QyHKUUH,
byHKITUN MOCTPOEHHE TpapuKOB MHOTOWIEHOB C HCIOJB30BAaHMEM  arapara 2
MaTeMaTHYECKOIo aHaJIn3a
Tema 6.10 IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O
Haxoxnenue Mo0ys)
ontumanbHoro pesynsrara | [Ipaktuuyeckoe 3ansitue Ne 14. Haumensiiee u HanOombIiee 3HaueHNe QyHKIMH 2
C IOMOIIBIO IPOU3BOJIHOMN
B ITPAKTHUYECKUX 3a7auax
Tema 6.11 Coneprkanne yueOHOT0o MaTepuana
Pemenne 3agad. | [IpakTnuyeckoe 3ansitue Ne 15. @opmynsl U npaBuna AUPHEpEeHLHPOBAHUS.
[IpousBonnas ¢pyHkuuu, ee | MccnenoBanue GyHKIUNA ¢ TOMOIIBIO TPOM3BOAHOM. Hambonbliiee 1 HauMEHbIIIEe 2
MIPUMEHEHNE 3HaueHus: GyHkuu. Konmponvnasn paboma.
Pasznen 7. 34

MHOrorpaHHMKH U TeJIa BpalleHust

Tema 7.1
Bepmunbl, pebpa, rpanu

IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O
MOOYIs)
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MHOTOIPaHHHUKA 31 [TonsiTne MHOrOrpaHHWKA. Ero sSIeMeHTH: BepIIMHBI, pedpa, TpaHu.
Juaronans. Ceuenue. Boinykiibie U HEBBITYKIIbIE MHOTOTPAHHUKHI

Tema 7.2 Coneprkanue ydeOHOT0 MaTepurasia

[Tpusma, ee | 32 [Tonsitue mpusmel. Ee ocHoBanus u OOKOBble TpaHU. BbicoTa mpH3MBL

COCTaBJISIIOLINE, CEUYCHHE.
[Ipsimasi w  mpaBUiIbHAA

[Ipsimas u HaksioHHas npusMma. [IpaBunbHas npusma. Ee ceuenue

TIPU3MBI
Tema 7.3 Copepxanne yaeOHOT0 MaTepuaa

[Mapannenenunern, Ky0. | 33 [Mapannenenunen, CBOHCTBA MNPSIMOYTOJIBHOTO IMapajuiesenuIeaa, Kyo.
Ceuenue KyOa, CeueHue KyOa, mapajiesnenumnenia

napaiesienuea

Tema 7.4 Ilpogpeccuonanvro-opuenmuposannoe codepoicanue (cooepiicanue NPUKIAOHO20
[Mupamuna, ee | Mooyns)

COCTaBIIAIIONIME, ceueHue. | 34 IMupamuna u ee anmemenTsl. CeueHue mupaMusl. [IpaBuiibHAs mHUpamMuia.

[IpaBunpHass  nupamwuia.
VYceuenHnas nupamuaa

VYceuennas nupamuaa

Tema 7.5 Coneprxanne y4eOHOT0o MaTepuana

bokoBas " nosiHas | 35 [Tnomanb 60KOBOM U MOTHON MOBEPXHOCTH MPU3MBI, TUPAMHIbI
MIOBEPXHOCTh TIPU3MBEI,

TUPaAMUJIBI

Tema 7.6 Coneprxanue yueOHOro MaTepuasa

Cummerpus B KyOe, | 36 CuMMeTpusi OTHOCUTENIFHO TOYKH, IPAMOH, TutockocTu. CUMMeTpus B KyOe,
napaenenunese, napajuiefienunesie, npusme, nupamuie

IIpU3Me, MIpaMue

Tema 7.7
IIpumepsl cumMmeTpuii B

Ilpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O

MOoO0yns)
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npodeccuun

IIpakTnueckoe 3ansaTue Ne 16. CummeTpus B IpUpoJie, apXUTEKTYpe, TEXHUKE, B

ObITY
Tema 7.8 Coneprkanue y4eOHOT0 MaTepurasia
[IpaBuibHBIE IIpakTnyeckoe 3ansaTue Ne 17. [Tonsatre npaBUJIbHOTO MHOrorpaHHuka. CBoiicTBa
MHOTOTPaHHUKH, UX | MpaBUIBLHBIX MHOTOTPAHHUKOB
CBOMCTBA
Tema 7.9 Ilpogpeccuonanvro-opuenmuposannoe codepoicanue (cooepiicanue NPUKIAOHO20
Hununnp, ero | mooyns)

cocrapirtrone. CeueHue

37 | Hununaap u ero snemenTsl. CeueHne MIMHpPA (MapajijieIbHOe OCHOBAHUIO U

WIMHIPpA ocn). PazBepTka nuiamHapa
Tema 7.10 Ipogpeccuonanvro-opuenmuposannoe codepoicanue (cooepiicanue NPUKIAOHO20
Konyec, ero | Mooyns)

cocrapiitrone. CeueHue

KOHYcCa 38 | Konyc u ero snemeHTsl. CedeHue KoHyca (MapaiieIbHOE OCHOBAHUIO U
poXosilee Yepe3 BEepIIMHY), KOHUYeCcKHe ceueHus. Pa3BepTka KoHyca.

Tema 7.11 Coneprxanue yueOHOro MaTepuaa

VYceueHHbIl koHyc. | 39 | Yceuennslit konyc. Ero obpasyromas u Beicota. CedeHne yceueHHOTo KOHyca

CeueHue YCEYEHHOTO

KOHYyCa

Tema 7.12 Copepxanue yueOHOro MaTepuana

[lap u cdepa, ux ceueHus

40 | lap u cdepa. B3aumuoe pacnonoxenue cpepsl W miaockoctu. CeyeHue
mrapa, cepsl.

Tema 7.13

ITonstne 06 oOBEMe Tena.
OTtHolIeHnE 00BEMOB
MMOJOOHBIX TEN

Conepxkanue yaeOHOro MaTepuaia

41 |TIlonstue 00 obObeme Tema. OObemM Kyba W NPSAMOYTOJIBHOTO
napautenenunena. O0beM mnpusmMbl ¥ muwiuHApa. OTHOIIEHHE 00BHEMOB
MOAOOHBIX TEI.
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Tema 7.14 Copepxanne yaeOHOT0 MaTepuana
Obvembl W TUIOWAMA | 42 [ OGBeMbl IMpaMuEl M KOHYca. O6beM mapa. ILIommam noBepXHOCTei Tei 2
MOBEPXHOCTEH Te
Tema 7.15 Copepxanne yaeOHOT0 MaTepuana
Komb6unanuu IpakTuyeckoe 3ansitue Ne 18. KomOuHanmm reoMeTpu4eckux Ted.
MHOTOTPAHHHKOB W TeJ 2
BpaLICHUS
Tema 7.16 Copepxanue yueOHOro MaTepuana
['eomerpuueckue IIpakTnueckoe 3ansaTue Ne 19. Vcnosnap3zoBaHne KOMOMHALMI MHOTOTPAaHHUKOB U
KOMOMHAIMY HA IPAKTUKE | TeJI BPAILICHHUS B IPAKTUKO-OPHEHTHPOBAHHBIX 3a1a4ax
2
Tema 7.17 Ipogpeccuonanvro-opuenmuposannoe codepoicanue (cooepiicanue NPUKIAOHO20
Pemrenune 3a71a4. | MoOy/is)
Mmuororpannukun u  Tena | [Ipaktuueckoe  3anatue Ne20. OObeMbl M IUIOLAJM  [TOBEPXHOCTH 2
BpaLICHUs MHOTOI'PaHHHUKOB U T€Jl BpaIlleHUs
Konmponsnaa pavoma.

Paznea 8. 16
IMepBooOpa3Hasi pyHKINH, ee MPUMEHEHHE
Tewma 8.1 Coneprxkanne y4eOHOT0 MaTepuana
[TepBooOpaznas dynkuuu. | 43 3ajaya O BOCCTaHOBJIEHHMH 3aKOHA JBM)KEHHUS I10 M3BECTHOM CKOPOCTH.
[IpaBuna HaXO0XACHUS [lonatue wunTerpupoBanusi. O3HAKOMIIEHHME C TMOHATHEM UWHTErpaiga |
epBOOOPA3HBIX nepBooOpazHoil ans  ¢yHkuun y=f(x). Pemenune 3amau Ha CBA3b

NepBOOOpa3HOl M ee NPOU3BOJHOW, BBIYUCIEHHE IEePBOOOPA3HOM s

nanHoi (¢yHkiuu. Tabmuiia GopMmyn s HaXOXKIASHUS TEPBOOOPa3HBIX. 2

W3yuenne mpaBuiia BEIYACICHUS TIEPBOOOpA3HON
Tema 8.2 Coneprxkanne y4eOHOTO MaTepurana
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Inomane KpUBOJIMHEUHOM
TpaneLuu. ®opmyna

Herorona — JleitbHMa

44

3ajaud, OpPUBOJAIIME K TOHATUIO OIPEAEICHHOIO MHTErpaja — O
BBIYMCIICHUM IUIOLIAJM KPUBOJMHEWHON Tparenuy, O NepeMEICHUN TOYKH.
[lonarue ompenenéHHOro MHTErpana. leoMeTpudeckuid U (QU3NUECKUI

CMBICH omnpeneneHHoro naterpaia. ®opmyna Herotona— Jleiibnuna 2
Tema 8.3 Coneprkanue y4eOHOT0 MaTepurasia
Heonpenenennsiit u |45 [IoHsATHE HEOIIPENEIEHHOIO HHTErpalla
OIPEIECICHHBIN UHTETPaIbI 2
Tewma 8.4 Copepxanue yueOHOro MaTepuana
[TonsiTue 00 | 46 | I'eoMeTpHUECKUI CMBICI ONPEICICHHOTO HHTErpaia
OIpE/Ie]ICHHOM HHTEerpaie 2
KaK Iioau
KPUBOJIMHEHHOH Tpanenun
Tewma 8.5 Ilpogpeccuonanvro-opuenmuposannoe codepoicanue (cooepiicanue NPUKIAOHO20
OrnpeiesieHHBId  UHTETPAT | MOOYJIs)
B XKM3HU
47 | 'eoMeTpudecKuid CMBICT ompejeneHHoro uarerpaina. ®opmyna HeioToHa - 2
JleitOHnna. Pemenue 3amay Ha NPUMEHEHHME HMHTErpaja JUlsl BBIYMCICHHS
(hbU3UYECKUX BEITMYUH
48 | Pemenue 3ajay Ha MPUMEHEHHE UHTErpaa AJs BBIYMCICHUS II0IIaeH 2
IIpakTnyeckoe 3ansaTue Ne 21.PemeHue 3ajady Ha IpUMEHEHUE MHTErpaja s 2
BBIYHCIICHUS TUIOIAEH
Tema 8.6 Coneprxanue yueOHOro MaTepuaa
Pewenne 3agau. | [IpakTuyeckoe 3ansaTue Ne 22. [lepBooOpasnas ¢pynkuuu. [IpaBuna HaxoXJIEeHUS
ITepBoobOpasHas QyHKuuH, | mepBooOpasHbix. Ee mpuMeHenme 2
ee MpUMEeHEeHue Konmponsnaa paboma
Pa3znen 9. 16
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Crenenu u KOPHH.
CrenenHnasi pyHKIHA

Tema 9.1

Conepikanue y4eOHOTO MaTepHraia

Crenennas  Qynkuus, ce | 49 | [Toustue KOpHSI N-OW CTENEHU U3 JCUCTBUTEIBHOrO uncia. OyHKkuuu y = Vx 2
CBOHCTBA WX CBOMCTBa U TpaduKy.

50 | CBoiicTBa KOpHS N-Oi CTENECHH 2
Tema 9.2 Copepxanne yaeOHOTO MaTepuana
[IpeoOpazoBanue 51 | IlpeoOpa3oBanre HPPALIMOHATBHBIX BBIPAKCHUI 2
BBIDOKEHUH ¢ KOpHAMH n- | 52 | [IpeoOpa3oBaHue UPPAIMOHATBHBIX BBIPAKECHU. 2
0i1 cTeneHun
Tema 9.3 Copepxanne yaeOHOT0 MaTepuaa
CpoiictBa  crenenn ¢ | 53 | [lonsTHe cTeneHH C JIIOOBIM pAalMOHAIBHBIM TIOKa3zaTeraeM. CTereHHbIC
panroHaIbHBIM U (GyHKINHU, UX CBOMCTBA U rpaduku
NEUCTBUTEILHBIM 2
noKa3aTessiMH
Tema 9.4 Coneprxanue yueOHOro MaTepuasa
Pemenne 54 | PaBHOCWJIBHOCTh MPPALMOHAIBHBIX YpaBHEHMH M HepaBEHCTB. MeToJbl MX 2
UppaOHATBLHBIX peleHusL.
YPaBHEHUH H HEPABEHCTB 55 | Pemenue uppaoHanbHbIX YpaBHCHUH 1 HEPABEHCTB. 2
Tema 9.5 Coneprxanne yueOHOT0o MaTepuana
Crenenu u kopHH. | [IpakTnyeckoe 3ansaTue  Ne23. OmpeneneHue  CcTENEeHHOM — QyHKUUU.
CrenenHas GpyHKLIUSA Hcnonb3oBaHue ee CBOWCTB MPU pelIeHUHN YpaBHEHHH U HEPaBEHCTB 2

Konmponvnas paboma .
Pa3nea 10. Iloka3zaTenbHas QyHKIUSA 16
Tema 10.1 Copepxanne yueOHOTO MaTepHana
[TokazatenpHast QyHKIMS,
ee CBOiCTBa 56 CrenieHb C TIPOM3BOJILHBIM JIEHCTBUTEILHBIM TIOKa3areneM. OmnpeneneHue

nokaszareiabHOW (yHKIUH, ee cBoiictBa U rpaduk. 3HAKOMCTBO C 2
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MIPUMEHEHHEM MOKa3aTeIbHOU (DYHKITUH.

o7 Pemenne moxazaTenbHBIX — ypaBHEHUH  (DyHKIHMOHAIBHO-TpadUIeCcKUM 2
METOJIOM
58 Pemenne mokaszaTenbHBIX ypaBHEHUH  (PYHKIIMOHAIBHO-TpadUIECKUM 2
METOJIOM

Tema 10.2 Copepxanre yaeOHOT0 MaTepuaa

Pemenne noxa3aTesnbHbIX

YPaBHEHHH U HEPABEHCTB | 59 ‘ Pemenne nokasarenpHbIX YpaBHEHU METOIOM YpaBHUBAHUS IIOKa3aTesen 2
Pemenne mnokasaTesbHBIX YPaBHEHHH METOAOM BBEACHHMS HOBOW IIEPEMEHHOM, 2
(GyHKIMOHATBHO-TpapUIECKIM METOZIOM. Pelenne noka3arenbHbIX HEpaBEHCTB
IIpakTnueckoe 3anaTue Ne 24. Pemienue nokasareabHbIX ypaBHEHUH pa3inyHbIMU 2
MeToJlaMu. PelleHne nokasaTelbHbIX HEPABEHCTB

Tema 10.3 Copepxanue yueOHOT0 MaTepuana

CucreMsl noxazarenbHbIX | 60 Pemenne cucrem noka3aTelbHBIX YPaBHEHUN

YPaBHEHHUN 2

Tema 10.4 Coneprxkanne y4eOHOT0o MaTepuana

Pemenne 3aga4. | [IlpakTuyeckoe 3ansitue Ne 25. PemieHue mokasaTenbHBIX YpPaBHEHMM METOIOM

ITokasarenpHas QyHKIMA | ypaBHHBAHUS MOKAa3aTeleil M METOJOM BBEICHHS HOBOH MepeMeHHOH. PereHue
[I0Ka3aTeIbHbIX HepaBeHCTB. Konmponvuaa paboma 2

Paszpnen 11. Jlorapu¢pmsbl. Jlorapupmudeckass pyHkuus 24

Tema 11.1 Coneprxanne y4eOHOTO MaTepurana

Jlorapudpm quca.

Jecstuunblii u |61 Jlorapugm uucna. 2

HaTypalbHbIM Jlorapudmel, | 62 JlecATUYHBIN U HATYpPaAJIbHBIN JOrapu(MBbl, YUCIIO € 2

qucCio €
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Tema 11.2
CpoiictBa  morapu(™MoB.

Conepxkanue y4eOHOro MaTepHraia

Onepanus 63 CaoticTBa orapudmMoB.
norapuGMupoBaHus 64 Oneparus JorapuMUpPOBaAHUS.

Tema 11.3 Coneprkanue ydeOHOT0 MaTepuaia
Jlorapudpmuueckas 65 Jlorapugmuueckas GyHKIHUS U €€ CBOWCTBA

¢byHKLMs, ee CBOHCTBA

Tema 11.4

Pemenue
Jorapu(MUIECKUX
YpaBHEHUI U HEPABEHCTB

Copepxanue yueOHOro MaTepuana

66 [Tonstue norapudmuyeckoro ypaBHeHus. Omepanus NOTSHIUPOBAHHUAL.
Tpu OCHOBHBIX METOAA pEUIEHHs] JIOTApUPMUUYECKUX YpaBHEHUM:
(byHKLIMOHATBHO-TpapUUECKHUI, METO MOTEHIUPOBAHUS, METO/I BBEACHHUS
HOBOM IIEPEMEHHOM.

67 MeTtoa MOTEHIIMPOBAHUSA, METOJ] BBEACHUS HOBOH TIECPEMEHHOW IpPH
pelieHnu JorapupMUIecKuX ypaBHEHUH.

68 Jlorapudmuueckre HepaBeHCTBA
Tema 11.5 Coneprxkanne y4eOHOr0o MaTepuana
Cucrembl 69 ANTOpUTM peLIeHHs CUCTEMbl YPaBHEHHH.
J0rapuPpMHUECKUX _
ypaBHeHHii 70 PaBHOCHIIBHOCTB JTOTapU(PMHUECKIX YPAaBHEHUH 1 HEPABEHCTB
Tema 11.6 IIpogheccuonanvno-opuenmuposannoe cooepoiicanue (cooepircanue NPUKIAOHO20

Jlorapudmsl B mpupone u

MOOYIs)

TEXHHKE IIpakTuyeckoe 3ansaTue Ne 26. Ilpumenenue mnorapudma. Jlorapudmudeckas
cnupais B npupoje. Ee marematuyeckue cBoiicTBa

Tema 11.7 Coneprxanue yueOHOro MaTepuasa

Pemenue 3agad. | [IpakTnueckoe 3ansaTue Ne 27. Jlorapupmuueckas ¢ynkuusa. Pemenue

Jlorapudmsr. MpOCTEHIINX JIorapupMuieckux ypaBHeHuil. Konmponvnas paboma.

Jlorapudpmuueckas

byHKIIUS
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Pasznen 12. 12
MHo:xecTBa. DjieMeHThI Teopuu rpados
Tema 12.1 Ilpogpeccuonanvruo-opuenmuposannoe cooepaicanue (cooepiicanue NPUKIAOHO20
MHoxecTBa MOOYIs)
71 [Tonsitue muoxectra. [lonMuoxkecTBo. Onepanuy ¢ MHOKECTBaMU 2
Tema 12.2 Ilpogpeccuonanvruo-opuenmuposannoe codepaicanue (cooepiicanue NPUKIAOHO20
Ornepanuy ¢ MHOXKECTBaAMU | M0OYJis)
12 Onepainyu ¢ MHOYKECTBaMU. 2
73 Pemenue npukiaaHeIx 3a1a4d
IIpakTnyeckoe 3ausaTue Ne 28 . Perienue npukiIagHbIX 3a1a4
Tema 12.3 Ipogpeccuonanvro-opuenmuposannoe codepoicanue (cooepiicanue NPUKIAOHO20
I'padmr MOOYIs)
IIpakTuyeckas padora Ne 29 [Tonstue rpada. Ces3HbIN rpad, nepeBo, UK rpad 2
Ha TUIOCKOCTH.
Tema 12.4 IIpogheccuonanvno-opuenmuposannoe cooepoiicanue (cooepicanue NPUKIAOHO20
Perrenne 3a1ad. | MoOy/is)
MmuoxectBa, I'pader n nx | [IpakTuueckoe 3ansitue Ne 30. Onepanuu ¢ MHOKecTBaMH. ONUCaHUE PEATbHBIX
MIPUMCHEHUE CUTYyalHii C TOMOIIBIO MHOKECTB. [IprMeHeHne rpadoB K pemieHu o 3a/1a4 2
Konmponvnaa paboma .
Paznes 13. D1eMeHTbI KOMOMHATOPHKH, CTATUCTHKH H TEOPHHU BEPOATHOCTEH 28
Tema 13.1 IIpogheccuonanvro-opuenmuposannoe cooepiicanue (cooepircanue NPUKIAOHO20
OcHoBHbIE HOHSTHUS | MOOYJIS)
KOMOWHATOPUKH 74 [IepecTaHOBKH, pa3MeIIEHNS, COYETAHUS. 2
Tema 13.2 Ilpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O0
CoOriTHE, BEPOSITHOCTH | MOOYJIs)
coObiTust. Crnoxenue u | 75 ‘ CoBMecTHBIE U HECOBMECTHBIE COOBITHSI. 2
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YMHOKECHHE BEPOSATHOCTEN

Teopembl 0 BEpPOATHOCTH CYMMBI COOBITUHA. YCIIOBHAsi BEPOSITHOCTH.

76 3aBHCHUMBIC U HE3aBUCUMBIE COOBITHS.
7 TeopeMbl 0 BEpOSTHOCTH MPOU3BEACHHUS COOBITHH.
Tema 13.3 Ipogpeccuonanvro-opuenmuposannoe codepaicanue (cooepiicanue NPUKIAOHO20
BepositHOCTB B | MOOY5)
po(hecCHOHANIBHBIX 78 OTHocuUTeNbHASI YACTOTA COOBITHS, CBOMCTBO €€ YCTOMYUBOCTH.
3aa4ax 79 Craructuueckoe orpezesieHne BepoATHOCTH. OIeHKa BEPOSTHOCTH
coObITHS
IIpakTnueckoe 3ansaTHe Ne 31. OTHOCUTENbHAS YAacTOTa COOBITHS, CBOMCTBO €€
ycroitunBocTU. CTaTHCTUYECKOE OMPE/IEICHNE BEPOSATHOCTH.
Tema 13.4 IIpogheccuonanvro-opuenmuposannoe coodepoicanue (cooepicarue NPUKIAOHO2O0
JluckpeTHass  CiaydaiiHas | M0O0y/s)
BEJIMYMHA, 3aKOH ee | 80 Bunel cnywaiiaeix BenuuuH. OmnpenesieHue IUCKPETHOW CilydalHOM
pacnpeneneHus BEJIMYMHBI. 3aKOH pacIpeieleHNs TUCKPETHON ciry4yaiiHON BenuuuHsbl. Ee
YHCIIOBBIE XapaKTePUCTHKH.
Tema 13.5 IIpogheccuonanvno-opuenmuposannoe cooepoiicanue (cooepircanue NPUKIAOHO20

3agaun  MaTeMaTUYECKOU
CTaTUCTUKHA

Mo0ys)

Bapuanuonnsiii paa. Iloauron yactor u rucrorpamma. CTaTucTuyeckue

81 XapaKTePUCTHUKU psJia HaOII0JaeMbIX TaHHBIX.

IIpakTnueckoe 3ansiTue Ne32 . [Tonuron yactot u rucrorpamma. CTaTucTUYECKUE
XapaKTEPUCTHKH psiia HAaOII01aeMbIX TaHHBIX.

Tema 13.6
CocraBienne Tabmu u
JTUarpamMM Ha MTPaKTHKE

IIpogheccuonanvro-opuenmuposannoe cooepiicanue (cooepircanue NPUKIAOHO20

MOOYIA)

82 [lepBuunHas o00paboTka CTaTUCTUYECKUX JaHHBIX. ['paduyeckoe ux
IIPeCTaBICHHE.

83 Haxoxxnenne cpeHuX XapaKTEepPUCTHK, HAOF0JaeMbIX JaHHBIX
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IIpakTnueckoe 3ansitue Ne 33. IlepBuunas oOpabOTKa CTaTUCTUYECKUX JAHHBIX.
I'padpuyeckoe ux npencTaBiIeHUE.

Tema 13.7 Ilpogpeccuonanvruo-opuenmuposannoe cooepaicanue (cooepiicanue NPUKIAOHO20

Pemenue 3a1a4. | M0OYs)

DJIEMEHTHI IIpakTnueckoe 3ansaTue Ne 34. Dnementsl komOuHatopuku. CoObiTHE,

KOMOMHATOPHKH, BEPOATHOCTH COOBITUS. COXKEHNE U YMHOXKEHHE BEPOSITHOCTEH. 2

CTaTUCTUKH U TeopuM | Konmponvnas paboma

BEPOSATHOCTEMN

Pa3nen 14. YpaBHeHus U HepaBeHCTBA 12

Tewma 14.1 Copepxanre yaeOHOT0 MaTepuaa

PaBHOCHIIBHOCTB 84 PaBHOCHIIBHOCTD ypaBHeHUN U HepaBeHCTB. OmnpeneneHusi. OCHOBHbIE

yYpaBHEHUU U HEPABEHCTB. TEOpEMbl PaBHOCHUIBHBIX MEPEX0/laX B YpPaBHEHHUSIX W HEPABEHCTBAX.

OO61re MeToIbI perieHus OO01re MeTo bl pelIeH s ypaBHEHHI: Iepexo/l OT paBeHCTBA (PYHKIMN K 2
PaBEHCTBY apryMEHTOB ISl MOHOTOHHBIX (DYHKIIUWA, METOJ Pa3I0KEHUS
Ha MHOXKHUTEJIM, METOJ BBEJICHHUS HOBOW MEPEMEHHOU, (PYyHKIIMOHAIHHO-
rpaduyecKkuil MeTox

Tema 14.2 Coneprkanne yueOHOT0o MaTepuana

['padmyeckuit meTof | 85 OO01mre MeTobl pelIeHrs HEPAaBEHCTB: TIepeXxo/l OT CPaBHEHHs 3HAUEHUI

peleHus YPaBHEHUH, GYHKIIMH K CpaBHEHUIO 3HAYEHUH AapryMEHTOB [ MOHOTOHHBIX

HEPaBEHCTB GyHKIUH, MeTOJ WHTEepBajoB, (DYHKIHMOHAIBHO-TPAPUUECKH METO/I.
I'padmueckuit MeTos perieHust ypaBHEHUN U HEPaBEHCTB.

Tewma 14.3 Copepxanne yueOHOTO MaTepHana

VYpaBHeHUs U HepaBeHCTBa | 86 Onpenenenne Monyns. PackpbiTue MOAydsl 1O  OINpPENEIeHHIO.

¢ MOZYyJIEM [Ipocreiimne ypaBHEHMST M HEpaBeHCTBa ¢ MojayneM. IIpumenenue
PaBHOCUJIBHBIX TIEPEXOJOB B OMNpPEACICHHBIX THUIAX YyPAaBHCHHH W 2
HEPaABEHCTB C MOJYyJIEM

Tema 14.4 Ipogpeccuonanvruo-opuenmuposannoe codepaicanue (cooepiicanue NPUKIAOHO20

CocraBieHue Hu peuicHuc

MOoO0yns)
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npodeccuoHaIbHBIX 3a1ad | 87 Perrenue TeKCTOBBIX 3a/1a4 IPOPECCHOHATBHOTO COACPIKAHUS 2

C TIOMOILIbIO YPaBHEHUM 88 Perrenue TeKCTOBBIX 3a/1a4 IPOPECCUOHATHHOTO COACPIKAHUS 2
IpakTuyeckne 3anaTus Ne 35. Perenue TeKCTOBBIX 3a71a4 2

[Ipomexyrounas arrectanus (OK3aMeH) 6

Bcero: ‘ 246 (252)
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3. YcaoBusi peaju3anuu NporpaMMbl 001e00pa3oBaTe/bHOI AU CHUTNITHHBI

3.1. Jlns peanuzanuu TPOrpaMMbl JUCHUIUIMHBI JOJDKHBI OBITH TPETyCMOTPEHBI
CIIETYIOIINE CIICIUATBHBIC ITOMEIICHHUS

Peanmzamust mporpaMMbl  TUCHUIUIMHBL TpeOyeT Hamuuus y4eOHOro KaOWHeTa
MaTEMaTHKH.

O6opynoBanue y4eOHOT0 KaOMHeTa:

- MOCAJIOYHBIC MECTA IO KOJIMYECTBY 00yJarOIIUXCS;

- pabouee MecTo IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HATrJISTHBIX TIOCOOHIA;

- KOMITJIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJIaHUA I KOHTPOJIBHBIX padoT;

- mpoeCCHOHATEHO OPUCHTUPOBAHHBIC 3aIaHHS,

- MaTepHUalIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTED C JIUIICH3HOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanmronHoe obecrieueHre 00y4eHus

1. nsa peamusanuy mporpammbl OMOIHOTEYHBIA (OHI 00pa30BaTEIILHON OpraHu3aluu
JIOJDKEH UMETh TeYaTHBIE U/WUITU JIEKTPOHHBIE 00pa3oBaTeIbHbIe U HHPOPMAIIUOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE JJISl UCIIOJIb30BAaHUS B 00pa30BaTEIbHOM IIPOLIECCEe, HE CTaplle MATH JIET ¢
MOMEHTA U3/IaHHUS.

2. PexoMenayeMble TeYaTHbIE W3JaHUA M0 pealu3aluud o0IIe00pa3oBaTeIbHON
JTUCITUTIMHBI IPEICTABICHBI B METOJUYECKIX PEKOMEHIAIUAX 110 OPTaHU3aluK 00yUeHUsI.

OCHOBHBIE HICTOYHUKH:

1. Maremaruka: anrebpa ¥ Hadajga MaTeMaTHYECKOrO aHallu3a, reoMerpus. Anredpa u
Hayaja MmaTemaruyeckoro aHanusa 10-11 xmaccel (0a30BbIi ¥ yriyOJ€HHBIM YPOBHH): y4EOHUK /
. A. Amumos, FO. M. Komsirun, M. B. TkauéBa [u ap.]. — 1l-e usn., crep. — Mockaa:
[Tpoceemenne, 2023. — 463, [1] c.: un. - ISBN 978-5-09-107210-5. - TekcT: 3/IeKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/2089825

2. Marematuka: anredpa W Hayaja MaTeMaTHYeCKOTo aHalin3a, reoMeTpus. I'eomerpusi.
10-11 xnacc. ba3oBelit u yriyonennsiit yposau: yuebnuk / JI. C. Aranacss, B. ®@. byrysos, C. b.
Kanomues [u ap.]. — 11-e u3x., crep. — Mocksa: I[Ipocsemenne, 2023. — 287, [1] c.: w1 —
MI'Y — mxome). - ISBN 978-5-09-103606-0. - Tekcr: omekrponnbii. - URL:
https://znanium.com/catalog/product/2089980

3. Hukonsckuii, C. M. Maremaruka: anreOpa ¥ Hadajga MaTeMaTH4decKoro aHaimsa. 10
kiacc (6a30BbIil U yrayOneHHsii ypoBHu) / Hukonsckuit C.M., IloramoB M.K., Pemeraunkon
H.H., - 10-e u3n. - Mocksa: Ilpocsemienne, 2022. - 432 ¢. - ISBN 978-5-09-101573-7. - Tekcr:
anektpoHHbId. - URL: https://znanium.com/catalog/product/2090528

4. Huxonsckuii, C. M. Matemaruka: anredpa M Hayajla MaTeMaTHYECKOrO aHalu3a,
reomeTpusi. Anrebpa u Hayajla MaTeMaTH4ecKoro ananusa. 11 kiacc. ba3oBwiil U yriryOaEHHBIHN
ypoBan / C. M. Huxonbckuii, M. K. Tloranos, H. H. PemernukoB. - 9-¢ m3a. - Mocksa:
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[Tpoceemenne, 2022. - 464 c. - ISBN 978-5-09-101574-4. - Tekct: snekrpoHHbid. - URL:
https://znanium.com/catalog/product/2090530

NHuTtepHeT-pecypcesl
1. www.fcior.edu.ru(MudopmanrioHHbie, TPEHUPOBOYHBIE M KOHTPOJILHBIE MATEPHAIBI).
2. www.school-collection.edu.ru(Equnast koyieKuuu LUQPPOBBIX 00pa30BaTEIbHBIX

pECYpCOB).
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4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSA JUCIHUIIJIMHbI

KOHTpOJIL N OIE€HKa pPC3YyJIbTATOB OCBOCHHUA NUCHUINIMHBI OCYHICCTBIIACTCA IMPCTIOAABATCIICM B IPOHCCCC MNMPOBCACHUA IMPAKTUUYCCKUX SaHSITI/If/'I,

TECTUPOBaHUs, 4 TAKKEC BBIIIOJITHCHUSA 06y‘laIOIHI/IMI/ICH HHIWNBUAYaJIbHBIX 3aHaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.

Pe3yabTarsl 00yyeHus Oo61mme JIn4HOCTHBIE DopMbI U METOAbI
(IMYHOCTHBIE, IPeIMeTHbIE, MeTallpeIMeTHbIE) KOMIIETEHIIUN | pe3yJbTaThl KOHTPOJISA ¥
NPOrpaMmbl OlleHKH
BOCIIMTAHUS pe3yJabTaToB
o0yueHust
JIMYHOCTHBIE

J1 - TOTOBHOCTb K TpyAYy, OCO3HAaHME LIEHHOCTHM MACTEPCTBA, JIP4, JIP6 JIP3, YcrHbIi onpoc,
TPYIOITIOOHE; OK2,0K3, JIP9 TectupoBanue,

- TOTOBHOCTh K AaKTHUBHOHW JESTEIIbHOCTH TEXHOJOTrHYeckod u couuanbHor | OK4, MaTeMaTHUYECK i
HAMpPABICHHOCTH, CIOCOOHOCTh WMHHIMHPOBATh, ILUIAHMPOBaTh M camocTosTensHo | » OKl1 JUKTaHT
BBITIOJIHATH TaKYIO AESTEIbHOCTD; WHauBnIyanbHas

- HHTEpEeC K pa3INdHbIM chepam nmpodeccHoHaIbHON AesITeNbHOCTH, CaMOCTOSTENbHAS

OBnazeHre yHUBEPCAIbHBIMU YYEOHBIMU MO3HABATENLHBIMU JEHCTBUSMU: pabota

a) 6a30BBIC JTOTUYECKHE ICUCTBUS: [pescraBieHue

- CaMOCTOSITeTbHO  (OPMYJIMPOBATh M AKTyaJIU3UPOBATh  MPOOJIEMY, DPe3yJIbTAaTOB
paccMaTpuBaTh €€ BCECTOPOHHE; PAKTUIECKHX

- yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK WJIW OCHOBAaHUS JJIS CPaBHEHUS, paGor
KJ1accupUKaluu U 0000IIeHNS; 3ammura

- OHNpeACiIATL MCJIIM ACATCIIBHOCTH, 3aJaBaThb MaAPaMCETPbl W KPUTCPUHU HUX
JOCTHIKCHUA

- BbIABJIATH 3aKOHOMCPHOCTH U ITPOTHUBOPCYHA B paCCMATPHUBACMBIX ABJICHUAX,

- BHOCUTb KOPPCKTUBLI B JACATCIBHOCTL, OLICHUBATL COOTBCTCTBHUC PC3YJILTATOB

TBOPUYECKUX paboT
3ammura
WHIUBUTYaTbHBIX
MTPOEKTOB
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IeJISIM, OLICHUBATh PUCKHU TTOCIEICTBUI 1ESTEILHOCTH;

- pa3BUBATh KPCATUBHOC MBIIIJICHUC MTPHU PCIICHUHN JXU3HCHHBIX Hp06JI€M

0) 6a30BbIe HCCIIEOBATENILCKUE JCUCTBHUS: - BIAJETh HaBBIKAMH Y4eOHO-
MCCIIEI0BATEIBCKON U MIPOCKTHOM JIESITeIbHOCTH, HABBIKAMH pa3pelieHus mpooiem;

- BBUIBJIATH MPUYUHHO-CICACTBCHHBIC CBSA3HM W AKTyaJIM3UpPOBATHL 3ajaydy,
BBIJIBUTaTh THIIOTE3Yy €€ PELICHUS, HAXOAWTh apryMEHTHI JJIS JI0Ka3aTelbCTBA CBOHMX
YTBEPIK/ICHHH, 33/1aBaTh IapaMeTPhl M KPUTEPHUU PEILICHHUS;

- QHAJIM3UPOBATH MOJYYCHHBIC B XO/I€ PELICHUS 3a/1a4U Pe3yJIbTaThl, KPUTHUECKH
OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

-- YMEThb MEPEHOCHTh 3HAHMS B IIO3HABATEIbHYIO M IPAKTUYECKYI 00IacTu
KHU3HEOACATCIIbHOCTH,

- YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

- BBIZIBUTI'aTb HOBBIC UACHU, IPCAJIaraTb OpUrnHaJIbHBIC ITOAXO0Abl U PCIICHUSA
U CITIOCOOHOCTP MX MCIIOJIh30BaHMsI B TIO3HABATEILHON M COIMATIBbHOM NPAKTHKE

KonTtponbHas
paborta

Brinonnenue
SK3aMEHAIIMOHHBIX
3aJaHUuN

JI2.B 00nacT IEHHOCTH HAyYHOT'O IMO3HAHHUS:
-c(hOPMUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO

YPOBHIO pPa3BUTUS HAyKM M OOIIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO Ha JUaiore

COBPEMECHHOMY

KYJBTYP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHUE $3BIKOBOM M YMTATENBCKOW KYJIbTYphl Kak CpeJCTBa
B3aMMOJICHCTBHS MEXTy JTFOIbMU M ITO3HAHUS MUPA;

- OCO3HAHHE LIEHHOCTH HAy4YHOM JeATeNIbHOCTH, T'OTOBHOCTb OCYIIECTBISAThH
MIPOEKTHYIO ¥ HUCCIIEIOBATENbCKYIO IeATEIbHOCTh MHIMBUAYAJIBHO U B TPYIIIIE.

OgnajieHne yHUBEpCAIbHBIMH YU€OHBIMH MTO3HABATEIbHBIMH JICHCTBUSMU:

B) paboTa ¢ uHpopmaIuei:

- BJIAJICTh HaBbIKaMHU ITOJTYUCHUS I/IH(bOpMaIII/II/I N3 NCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIFHO OCYIIECTBIATH ITOHMCK, aHAIN3, CHCTEMATH3AIMI0O M HHTEPIPETALNIO
nH(pOPMaLIUU PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OK2,0K3
OK4, OK1

JIP4, JIP6 JIP3,
JIP9

YeTHBI onpoc,
TectupoBanue,
Maremarnueckuit
JTUKTaHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
pabota
IIpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX
pabort

3amura
TBOPYECKUX paboT
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- CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (popMaTax ¢ yuyeToM HazHaueHHs MH(opManuu
M L[EeJEeBOM ayauTOpud, BHIOWpas ONTHUMalIbHYI0 (QOpMY MpEICTaBICHHUS U
BU3yaJIN3aLUU;

- OLIGHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh HMH(OpMAIMH, €€ COOTBETCTBHUE
IIPAaBOBBIM ¥ MOPaJIbHO-3THYECKUM HOPMaM;
MHPOPMALIMOHHBIX U

- HCIIOJIB30BaTh Cpe€acTBa

TEXHOJIOTHI B PEIICHUHY KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allHOHHBIX 3aJa4

KOMMYHUKAITUOHHBIX

c coOmofeHHeM TpeOOBAaHUN APrOHOMHUKH, TEXHHKH O€30MaCHOCTH, T'MTHEHBI,
pecypcocOepexeHrs, NPaBOBBIX M O3TUYECKUX HOPM, HOPM HWH(POPMALUOHHOM
0€301aCHOCTH;

- BJIaJICTh HaBbIKAMH PAaCIIO3HABAHMS U 3aIIUTHI HHPOPMAaLUU, HH)OPMAILIMOHHON
0€30I1aCHOCTH JINYHOCTHU

3amura
WHIUBUTYAJIbHBIX
IIPOEKTOB
Kontposbnas
paborta

Brimoanenune
SK3aMeHaIlMOHHBIX
3aJTaHUN

JI3. B obnactu 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

-- ¢(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEIACHUS;

- CIocoOHOCThH OIICHUBATh CUTyallUI0 W NPHUHUMATb OCO3HAHHBIC PCUHICHUA,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- 0CO3HAHME JIMYHOI'0 BKJaJa B IOCTPOEHUE YCTONUNBOrO OYAYIIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSAM M (MJIM) JIPYTUM YieHam
CEMbH, CO3JAHHMIO CEMBUM HAa OCHOBE OCO3HAHHOIO IPUHATUSA LIEHHOCTEH CEMEWHOMN
JKM3HHU B COOTBCTCTBHU C TpaJUIIHUAMN HAPOAOB POCCI/II/I;

OBnazneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSIMMU:

a) cCaMOOpTaHMU3aIINS:

- CaMOCTOATCIIBHO OCYHMECTBIATE ITO3HABATCIBHYIO ACATCIBHOCTH, BBIABJIATH
npoOJeMbl, CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJaydl B 0O0pa3oBaTEIbHOMN
NESATEIbHOCTH U KU3HEHHBIX CUTYAILIUSIX;

- CAMOCTOSITENIFHO COCTABIIATH IJIaH PEIICHUS MPOOJIEMBI C YYETOM UMEIOIINUXCS

OK2,0K3
OK4, OK1

JIP4, JIP6 JIP3,
JIP9

YcrHBIM onpoc,
TectupoBanue,
MaremaTuueckui
JTUKTaHT
NuauBunyanbHas
CaMOCTOATENbHAS
pabora
IIpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX
pabot

3amura
TBOPYECKUX paboT
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pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUIA;

- 1aBaTh OLICHKY HOBBIM CHUTYalHUsIM;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U MTPOSBICHUIO HIMPOKOMH

KOOPAMHUPOBATH JACHUCTBHS IO €€ JOCTHUKEHHIO: COCTaBJIATH IUIAH JICUCTBUU,
pacnpeenaTh poju ¢ y4eTOM MHEHUH Y4aCTHUKOB 00CYK/1aTh pe3yJbTaThl COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATh U BBHINOJHATH pabOTy B YCIOBUSAX PEaTbHOT0, BUPTYaJIbHOTO
Y KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS,

- OCYILECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IOBEJCHHE B Pa3IMYHBIX
CUTYaIUsIX, IPOSIBIIATH TBOPYECTBO U BOOOpaxKEHHUE, OBITh MHUITUATHBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PETYJISITUBHBIMU JIEHCTBUSIMU:

T') IPUHATHE ce0s U APYTHX JIFOJICH:

- NIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX JIFOACH NPU aHAJIU3€E PE3yJIbTAaTOB
NEeATEIbHOCTH;

- IPU3HABaTh CBOE [IPaBO U IIPABO APYTHUX JIOJEH Ha OIIMOKY;

- pa3BUBATH CIIOCOOHOCTH TOHUMATh MHUp € IO3UIHU APYTOTO YCJIOBCKA

3amura
WHIUBUTYAJIbHBIX
IIPOEKTOB
Kontposbnas
paborta

Brimoanenune
SK3aMeHaIlMOHHBIX
3aJTaHUN

JI4. TOTOBHOCTH K  CaMOpa3BUTHUIO, CaMOCTOSITEIBHOCTH |
CaMOOTIPEIEIICHUIO;

-OBJIaJICHUE HABBIKAMH Y4EOHO-UCCIEI0BATEIbCKOM, MPOSKTHON U COLMATIbHON
JIeITEIILHOCTH;

OBnasieHne yHUBEPCATPHBIMA KOMMYHHKATHBHBIMU JIEHCTBUSIMHU:

0) cCOBMECTHAsl IESITEIbHOCT:

- MOHUMATh W HCIOJH30BATh MPEUMYIIECTBA KOMaHIHONW W WHAWBUIYaTbHON
paboThI;

- TOpUHUMATh LEId  COBMECTHOM

ACATCIIBHOCTH, OpTraHU30BLIBATH n

OK2,0K3
OK4, OK1

JIP4, JIP6 JIP3,
JIP9

YeTHBI onpoc,
TectupoBanue,
MaremaTuueckui
JIMKTaHT
NunuBunyanbHas
CaMOCTOSTEIbHAS
pabota
[IpencraBnenue
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KOOPJMHUPOBATh JICHCTBHSI TIO0 €€ JOCTHDKEHHIO: COCTaBJIATh IUIaH JICHCTBHIA,
pacrpeneNnaTs pojiy ¢ y9eTOM MHEHHH YYaCTHUKOB O0CYXIaTh Pe3yabTaThl COBMECTHOM
paboTsI;

- KOOPJIMHUPOBATH U BBHIMOIHITH paOOTy B YCIOBUSAX PEaTbHOT0, BUPTYAIBHOTO
1 KOMOMHHPOBAHHOTO B3aUMOICHCTBHSI,

- OCYWIECTBISATh TO3WTUBHOE CTPATETHMUYECKOE TIOBEACHUE B  Pa3IMYHBIX
CHUTYAIUSX, IPOSBISATH TBOPUYECTBO U BOOOPaKEHHUE, OBITh MHUITUATHBHBIM.

OBnazneHre yHUBEPCAIbHBIMU PETYISITUBHBIMU JCHCTBHUIMMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI U apryMEHTHI JPYIHX JIIOJCH NPU aHAIM3€ Pe3yIbTaToB
NeSTeTbHOCTH;

- IPU3HABaTh CBOE [IPaBO U IIPABO APYTHUX JIOJEH Ha OIIMOKY;

- pa3BUBATb CIIOCOOHOCTH MOHUMATh MUD C MO3UIUHU APYTOro YCJIOBCKaA

pe3yJIbTaToB
MPAKTUICCKHIX
pabor

3amura
TBOPYECKUX paboOT
3amura
UHIUBUIYaJIbHBIX
MPOEKTOB
KonTponbnas
pabora

Brinmonnenue
3K3aMEHAIIMOHHEIX
3aJTaHUN

JI5. B 00macTu 5cTETUYECKOr0 BOCHUTAHUS

- ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOUas ICTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/1a U OOIIECTBEHHBIX OTHOIICHUH;

- CIOCOOHOCTh BOCHPHHUMATh PAa3JIMYHbIE BHUABI HUCKYCCTBA, TPAIUIHUHA U
TBOPYECTBO CBOETO U JPYTMX HAPOJOB, OIIYIIATh SMOIMOHAIBHOE BO3JICUCTBUE
HCKYCCTBA;

- yOeXJAEHHOCTh B 3HAYUMOCTH JUIsl TUYHOCTH U OOIIECTBa OTEUECTBEHHOTO U
MHUPOBOT0 UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIIMI U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAaMOBBIPQKEHHUIO B pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHUE
MPOSIBJIATH KAU€CTBA TBOPUECKOM JINUHOCTH;

OBnaneHne yHUBEPCATPHBIMA KOMMYHHKATHBHBIMU JICHCTBUSIMHU:

a) o0reHue:

- OCYIIECTBIIATh KOMMYHHUKAIIMH BO BCeX cepax KU3HU;

OK2,0K3
OK4, OK1

JIP4, JIP6 JIP3,
JIP9

YceTHBI onpoc,
TectupoBanue,
MareMaTH4eCKUi
JUKTAHT
NunuBunyanbHas
CaMOCTOsITeIbHAS
pabora
[IpencraBnenue
pe3yJIbTaToOB
MPaAKTHYECKUX
pabot

3amura
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- pacro3HaBaTh HeBepOalbHBIC CpEACTBA OOIICHMS, IOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, PACMIO3HABATH MPEANOCHUIKA KOH(MIUKTHBIX CUTYAllMid U CMATYATh
KOH(JINKTHI,

- Pa3sBEPHYTO M JOIMYHO H3JIaraTb CBOKO TOYKY 3pC€HHA C HCIIOJIB30BAHHEM
SA3BIKOBBIX CPCACTB

TBOPYECKUX paboT
3amura
WHIMBUTyaJIbHBIX
IPOEKTOB
Kontposbnas
paborta

Brinongeunue
3K3aMeHAIlHOHHBIX
3aJaHuN

JI6.- oco3HaHue 00y4aromUMUCS POCCUICKOM IPaXKIaHCKOM UIEHTUYHOCTH;

- IIeJieHaNpaBlI€HHOE pa3BUTHE BHYTPEHHEH MO3WIUU JIMYHOCTH HA OCHOBE
JyXOBHO-HPAaBCTBEHHBIX 1IEHHOCTEH Hapo10B Poccuiickoit Denepaniiu, UICTOPUIECKUX U
HAI[MOHAJILHO-KYJIBTYPHBIX Tpaaului, pOopMHpOBaHHE CUCTEMBl 3HAUUMBIX [IEHHOCTHO-
CMBICIIOBBIX  YCTaHOBOK, aHTUKOPPYMIIMOHHOTO MHPOBO33pPEHHUS, MPaBOCO3HAHMS,
9KOJIOTUYECKON KYJIBTYPhI, CIIOCOOHOCTH CTABUTh 1I€JIM U CTPOUTD KU3HEHHBIC TIJIaHBI,

B vactu rpaxxaHcKoro BOCIIUTaHUSI:

- OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TIPaB M O0S3aHHOCTEH, yBaXKCHHE 3aKOHA
Y TIPABOTIOPSAIKA;

- PUHSITHE TPaAUIIMOHHBIX 00II1eYETIOBEYECKUX
TYMAaHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEM;

- TOTOBHOCTb HPOTHUBOCTOSITH

KceHo(poOMM,  TUCKPUMHUHAIMKU IO

HanlMOHAJIbHBIX,
HICOJIOTUHU  OKCTPEMHU3MA, HallMOHAJIU3Ma,

COLIMANIbHBIM,  PEIUTHO3HBIM,  PaCOBBIM,
HAallMOHAJIbHBIM ITPU3HAKaAM;

- TOTOBHOCTh BECTH COBMECTHYIO JEATEIHLHOCTh B HHTEPECax TPa)KJTaHCKOTO
oOIecTBa, y4acTBOBaTh B CaMOYIPABIEHUU B 00IIe00pa30BaTeIbHON OpraHU3alud U

ACTCKO-IOHOMIECCKHUX OPraHu3ausiax,

OK2,0K3,
OK4,0K1

JIP4, JIP6 JIP3,
JIP9

YeTHBI o1poc,
TectupoBanue,
MaremaTrnueckui
JUKTaHT
NunuBunyanbHas
CaMOCTOSTENIbHAS
pabota
[IpencraBnenue
pe3yJIbTaToOB
MPAKTUYECKUX
pabort

3amura
TBOPUYECKUX paboT
3amura
WHIUBUTYAJIbHBIX
MIPOEKTOB
Kontponbhas
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- YMEHHE B3aUMOJECHCTBOBATh C COLMAIIBHBIMA MHCTUTYTaMU B COOTBETCTBUH C
X QYHKIHUSIMHA U HA3HAYCHHUEM;

- TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOMN AEATEIbHOCTH;

NaTPUOTHUYECKOTO BOCTIUTAHUS:

- c()OpMUPOBAHHOCTh POCCUUCKON TPaKIAHCKOW WICHTHYHOCTHU, MATPHUOTHU3MA,
YBa)XXE€HHUS K CBOEMY Hapojly, YyBCTBa OTBETCTBEHHOCTH Iiepea PoauHoii, ropaoctu 3a
CBOM Kpa#l, cBOW PoauHy, CBOMl S3bIK W KYJIbTYpy, MNPOLIJIOE M HACTOSAIIEE
MHOT'OHAIIMOHAJIbHOTO Hapoja Poccuu;

- LIEHHOCTHOE OTHOILIEHHUE K TOCYJApCTBEHHBIM CHUMBOJAM, UCTOPUYECKOMY M
MPUPOJHOMY HACIEAMIO, NaMATHUKAM, TpaguuusM HapoaoB Poccuu, AOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX U TPYIIE;

- uaeiHas yOeXIeHHOCTh, TOTOBHOCTh K CIyK€HHIO U 3amure OTeyecTBa,
OTBETCTBEHHOCTb 3a €r0 CYAh0Y;

OCBOCHHBIC OOYYAIOITUMHUCA MEXIPEIMETHBIC TIOHATHS W YHHBEPCAIbHbBIC
yueOHbIe AelicTBUS (PEryIaTUBHBIE, T03HABATEIbHBIC, KOMMYHHUKATUBHBIC);

- CITOCOOHOCTh WX HCIOJB30BAHMS B MMO3HABATEIHHON M COIMAIBHON MPaKTHKE,
TOTOBHOCTb K CAaMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO U  OCYLIECTBICHHIO Yy4eOHOU
NESTEeTbHOCTH, OpTraHW3allii Y4eOHOTO COTPYAHHYECTBA C  TEJAarOorMYeCKHMHU
paOOTHHKaMU M CBEpCTHUKaMM, K YYacTHIO B IOCTPOCHMM HWHIMBUAYAJIbHOU
o0pa30BaTeabHON TPAaeKTOPHUH;

- OBJIaACHHUC HaBbIKaMU yqe6HO'HCCHCHOBaTeHLCKOﬁ, HpOGKTHOI\/’I U COLIMAJIbHOM
JCATCIIBHOCTH

paborta
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JI7. He mpuHMMaTh JEUCTBUS, MPUHOCAILLME Bpel OKpykawomeit cpene; JI6.-
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- 1EJICHANPABICHHOE pAa3BUTHE BHYTPEHHEH MO3WIHUHM JUYHOCTH HA OCHOBE

JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEN Hapoa0B Poccuiickoi denepanuiv, UICTOPUIECKUX U
HallMOHATBHO-KYJIBTYPHBIX TPaIuIuid, POPMUPOBAHNE CUCTEMBI 3HAUMMBIX [IECHHOCTHO-
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CMBICJIOBBIX YCTAHOBOK, aHTUKOPPYNLIMOHHOIO MHUPOBO33pPEHHUs, MPAaBOCO3HAHMS,
HKOJIOTUYECKOH KYJIbTYpHhI, CIOCOOHOCTH CTaBUTh LI U CTPOUTH KU3HEHHBIC TIIaHBI,

B gacty rpax1aHCKOro BOCIIUTaHUS:

- OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX MPaB M 00sS3aHHOCTEH, yBa)XCHHE 3aKOHA
U IIPaBOIOPSJIKA;

- MIPUHSATHE TPaAUIIMOHHBIX HallMOHAJIbHBIX, 001IeueI0BEYECKUX
TYMAHUCTUYECKUX U IEMOKPATUYECKUX EHHOCTEM;

- TOTOBHOCTh HPOTHUBOCTOSTH HACOJOTMU IKCTPEMHU3MA, HALMOHAIM3MA,
KceHohoOur, AMCKPUMHUHAIMKM TIO0  COLHMANBHBIM,  PEIUTHO3HBIM,  PaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JACSTEIBHOCTh B HMHTEPECAX TI'Pa)KIAHCKOTO
o0IIecTBa, y4acTBOBaTh B CaMOYIPABJICHUU B 00IICO0pa30BaTEIbHON OpraHU3alud U
JETCKO-IOHOUIECKHUX OpraHU3aLMsIX;

- YMEHHE B3aMMOJICHCTBOBATH C COLMAIBHBIMA MHCTUTYTaMU B COOTBETCTBUH C
uX QYHKIHUSIMH U Ha3HAYCHHEM;

- TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOU IEATEIBbHOCTH;

HNaTPUOTHUYECKOTO BOCIIUTAHHUS:

- c()OPMHUPOBAHHOCTh POCCUICKON Tpa)kAaHCKOM MAEHTHYHOCTH, NAaTPUOTH3MA,
YBaXXEHHUs K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepesa PoauHoi, ropaoctu 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK W KYyJIbTYpy, MNPOLLJIOE M HACTOSAIIEE
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuwy;

- LIEHHOCTHOE OTHOIIECHHE K T'OCYJApCTBEHHBIM CHUMBOJAM, HUCTOPUYECKOMY H
IIPUPOJHOMY HAcCJIEUI0, MaMsITHHKaM, TPaJuLusM HapoaoB Poccuu, NOCTHKEHHAM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;

- ujaeWHas yOEXJEHHOCTb, FOTOBHOCTh K CIyXeHHI0 W 3amuTte OredecTBa,
OTBETCTBEHHOCTb 32 €ro Cyb0Y;

OCBOEHHBbIE OOYYaAIOUUMUCS MEXIPEIMETHbIE TMOHATHS W YHHUBEpCaJbHBIE

NunuBunyanbHas
CaMOCTOSITEJIbHAS
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pabor
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MIPOEKTOB
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pabora
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3aJaHuN
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yueOHbIe JecTBUS (pEeryNaTUBHbIE, I03HABATEIbHbIC, KOMMYHUKATHUBHBIC);

- CIIOCOOHOCTh UX MCIOJB30BaHUS B MO3HABATEIBHOW M COLIMAIBLHOM MPaKTUKE,
TOTOBHOCTb K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M  OCYHIECTBICHHIO Y4eOHOM
NeSTeIbHOCTH, OpraHu3aludd  y4eOHOro COTpPYAHHYECTBA C  IEJaroru4ecKuMU
pabOTHHKaMU M CBEPCTHHKAMM, K YYacTHIO B IOCTPOCHHH HWHAMBHUIYAIbHOM
00pa30BaTeNbHON TPACKTOPUH;

- OBJIQJICHUE HABBIKAMU Y4eOHO-MCCIIEA0BATEIBCKOM, MPOCKTHONW U COLUATBHON
NEITENbHOCTHU

- YMCTb IIPOrHO3HUPOBATH He6HaFOHpI/I$ITHI)Ie OKOJOTHUYCCKHUE TIOCICACTBUA
IpCaAIIpUHUMACMBIX ,Z[CﬁCTBHfI, npeaoTBpaliaThb UX;

PACIIUPUTD OIBIT ACATCIbHOCTH 3KOJOTrHYCCKOM HaIpaBJICHHOCTH ;-

- pa3pabarbIBaTh IJIaH peIIEHUs MPOOJIEeMbl C YY4eTOM aHalM3a HMEIOIIHUXCS
MaTepUalbHBIX U HEMAaTEPUAIBbHBIX PECYPCOB;

- OCYIIECTBIISTH IIeJIEHANIPABICHHBIM TMOUCK MEpPEeHoca CPEeACTB M CHOCOOOB
NENCTBUS B MPO(HECCUOHATBHYIO CPEY;

- YMCTH IICPCHOCUTHL 3HAHUSA B IIO3HABATCIIBHYIO W IPAKTUYCCKYIO o0iactu
KU3HCACATCIIBHOCTH,

- IHIpeiaratb HOBBIC TIPOCKTBI, OLCHHUBATL HJACH C TIIO3ULUA HOBU3HELI,
OPUIMHAJIBHOCTH, npaKTqucxoﬁ 3HAYUMOCTH,

- HAaBaTb OLCHKY HOBBIM CHUTYyallUssM, BHOCHTb KOPPCKTHBBI B ACATCIIBHOCTD,
OICHUBATHh COOTBECTCTBUEC PE3YJIBTATOB LICIISAM
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Memanpedmemublx:

M1-BriageTh METOJAMH JI0KA3aTENIbCTB, AJITOPUTMAMM PEHICHUS 3a]1a4;
yMeHHe (OpPMYIUPOBATH OMNpPENEICHUs, AaKCHOMBI M TEOPEMBI,
MIPOBOJIUTH TOKA3aTEJIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;

- YMeTh ONEpUPOBATh MOHATHUSAMHU: CTENEHb YHUCIA, jJorapudm uucia,; ymeHue
BBHITIOJTHATH BBIYMCIICEHUE 3HAUYEHUN M MPeoOpa3OBaHUS BBIPAKEHHN CO CTENEHSIMHU U

IMPUMCHATL HX,

norapupmamu, IpeoOpa3oBaHus IPOOHO-PAIIIOHATEHBIX BEIPAKCHUN;
- yMEThb UPPALMOHAJIBHEIE,
MOKa3aTeJIbHbIE, CTENEHHBIE, JOrapu(PMHUECKUE, TPUTOHOMETPHUECKUE YPABHEHUS U

OICprupoOBaTh IIOHATUAMMU: panroOHAaJIbHEIC,

HEpPAaBEHCTBA, X CUCTEMBI;

- yMeTb ONEepUpOBaTh TMOHATUAMU: (YHKIUS, HeNpepbiBHAs (QyHKIMS,
MPOM3BOJHAS, [EpPBOOOpa3Has, OIpeNeJeHHbI  HHTErpais; yMeTb  HaXOAWTh
MPOU3BOJIHBIE  DJIEMEHTApHbIX (DYHKUMN, HCIONB3ysd CHOPaBOYHBIE MaTepuabl;
UCCIEeNOoBaTh B MPOCTEUIIUX clydasx (QYHKIMM HA MOHOTOHHOCTb, HaXOAUTh

HauOoJbIINEe U HAaUMEHbIINE 3HAueHUs (YHKUMH; CTPOUTHh TpapUKH MHOTOUYJIEHOB C
WCITIOJIH30BAaHMEM allllapata MaTEeMaTHYEeCKOTO aHajK3a; MPUMEHITh MPOU3BOIHYIO MPH
pelieHnH 3a7ad Ha JIBIKCHHE; pellaTh IPAKTHKO-OPUEHTHPOBAHHBIE 3aJadd Ha
HanOOJbIINE M HANMEHBIINE 3HAYCHHUS, Ha HAXOXKICHUE TTYTH, CKOPOCTH M YCKOPEHUS;

- YMETh OIEPHPOBATH TOHATHIMH: pAMOHATbHAS (DYHKIHS, TMOKa3aTeIbHAas
¢byHKLMs, cTeneHHass (QYHKUus, jorapugmuyeckas (QyHKLUUS, TPUTOHOMETPUYECKHE
¢bynkuuu, obpaTHble (YHKIMM; yMEHHE CTPOUTHh TIpadUKd HU3YyYEHHBIX (YHKIHH,
MCMOJIb30BaTh TPa(UKH MPHU U3YUEHUH MTPOLIECCOB M 3aBUCUMOCTEH, IPU pELIeHNnH 3a71a4
U3 JIPYTUX y4eOHBIX MPEeIMETOB M 33734 U3 pealbHOM >KU3HU; BBIpaXaTh (hopMyiamu
3aBHCUMOCTH MEX/y BETUINHAMH,

- YMETh pemiaTh TEKCTOBBIE 3a/1a4H Pa3HBIX THUIIOB (B TOM YHCIIE HA MPOIEHTEHI,
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J0JIM U 4acTH, Ha JIBUXKEHHUe, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3aa4u U3
00JIaCTH YNpAaBJICHUS JUYHBIMH U CEMEWHBIMU (DMHAHCAMH); COCTABIIATH BBIPAKCHHMS,
YPAaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIEA0BATh I10JIy4YEHHOE
pelLlIeHrE U OLIEHUBATh IPaBIONOJ00HOCTb PE3YIbTATOB;

- yMEThb OIEpUPOBaTH TMOHATHUAMHU: CpeAHee apuPMeTHYecKoe, MeIHaHa,
HauOoJiplllee U HauMEHbIIEEe 3HAUeHUs, pa3Max, JUCIEPCUs, CTaHAAPTHOE OTKJIOHEHHE
YHUCIOBOTO  Habopa;  yMeTb  M3BJEKAaTh, MHTEPIPETUPOBaTh  HH(OPMAIHUIO,
IPEJCTAaBICHHYI0 B Tabiaulax, Ha JAMarpamMmax, rpadukax, OoTpa)karollyl0 CBOWCTBa
peasbHBIX MPOLIECCOB M SBICHUN; NMPEACTABIATh UH(OPMAIMIO C MOMOILBIO TaOIUL U
auarpamM; HCCIEI0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM 4YHCIE C NPUMEHEHHEM
rpadMUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATh IOHATUSMU: CIyYalHBIM OMNBIT U ClydyallHOE COOBITHE,
BEPOATHOCTb  CIy4alHOTO  COOBITUS;  YMEHHME  BBIYMCIATH  BEPOATHOCTH  C
UCTOJB30BaHUEM TpaUUYEeCKUX METOJOB; IPHUMEHATh (OPMYIBI CIOXKEHUS H
YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHbIE (akThl U (HOPMYJIbI NIPH PEIICHUU 3ajad;
OLIEHUBATh BEPOSATHOCTH pealibHBbIX COOBITUH; 3HAKOMCTBO CO  CIIy4aifHbIMHU
BEIMYMHAMHU; YMEHUE NPUBOAUTH NPUMEPHI NPOSBICHHUS 3aKOHA OOJBLIMX YHCET B
IPUPOJHBIX U OOILIECTBEHHBIX SIBICHUSIX;

- YMETh ONEPHUPOBATh MOHATHIAMH: TOYKA, MpPsAMas, INIOCKOCTh, IPOCTPAHCTBO,
JBYTPaHHBIN yrou, CKpELIMBAOIINECS MIpsIMBIE, MapaJuIeIbHOCTh u
MEPIEHIUKYISIPHOCTD TPSAMBIX U IJIOCKOCTEM, Yrojl MEXIAY HIPSIMBIMHM, YrOoJl MEXIY
INpSAIMOM M IUIOCKOCTBIO, YIOJI MEXKIYy IUIOCKOCTAMH, PACCTOSHHE OT TOYKH JI0
IIJIOCKOCTH, PACCTOSTHUE MEXAY IPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTIMH; YMEHHUE
UCMOJb30BaTh NPU PEUICHWH 3a7ad HM3y4eHHblE (DaKTbl U TEOpeMbl IUIAHUMETPHUU;
YMEHHE OLICHUBAThH pa3Mepbl 0ObEKTOB OKPYKAIOIIET0 MUPA;

- YMETb ONEPUPOBATH IMOHATUAMHU: MHOTOIDAHHUK, CEYCHHE MHOIOIDAHHMKA,
KyO, mMapamenenurnen, npusMa, NOUpaMuia, ¢GuUrypa M TMOBEPXHOCTh BpalllECHUS,
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UWIMHIP, KOHYC, map, chepa, ceueHuss (GUrypsl BpalleHUs], IIOCKOCTh, KAacaromascs
cdeppl, NUIMHIPA, KOHYyCa, IJIOMIAAb IOBEPXHOCTH NHPAMHJIBL, NPHU3MBI, KOHYCa,
WIMHApA, IUIomags chepsl, oO0beM Kyba, MPsIMOYrOJIbHOTO MapaulesenuIesaa,
MUPaMU/Ib, TPU3MBI, IUJIHHIPA, KOHYCA, [Iapa; yMEHUE N300pakaTh MHOTOTPAaHHUKHU U
MOBEPXHOCTHU BPAIICHUS, UX CEYECHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U JJIEKTPOHHBIX CPEJCTB; YMEHHUE PACMO3HABaTh CUMMETPHUIO B IMPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh PaBUIbHbIE MHOTOTPAHHUKH;

- yMETh ONEPUPOBATH MOHSATHSMHU: JBIKEHHE B TMPOCTPAHCTBE, MOAOOHBIC
¢burypsl B MTPOCTPAHCTBE; HCIIOJIB30BATh OTHOIICHHE IUIOMIAACH IMOBEPXHOCTEH U
00BEMOB MOAOOHBIX (PUTYp MIPH PEIICHUU 334,

- YMETh BBIYHCISATH TEOMETPHUECKUE BEIIMYMHBI (JUTHHA, YroJl, TUIOMAAb, 00BEM,
TUTOIIAb IOBEPXHOCTH), UCIIOJIB3YS N3YUYEeHHBIE ()OPMYIIBI U METOIBI;

- yYMeThb OIEpPHpPOBATH MOHATHSAMHU: TPSMOYroJbHAs CHCTEMa KOOpAMHAT,
KOOPAMHATBHl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAISAPHOE MPOM3BEACHHUE, YTOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha YHUCIIO; HAXOJIUTH C
MOMOIIBI0 M3YYEHHBIX (POPMYN KOOPIAMHATBHI CEpeMHBbl OTPE3Ka, PACCTOSHUE MEXIY
JIBYMsI TOUKaMHU;

- yMeTb BbHIOMpATh MOJIXOIAMIMI M3YYEHHBIH METOJ s peIIeHUs 3ahaud,
pacrio3HaBaTh MaTeMaTH4eckue (akThl U MaTEMAaTUYECKHE MOJENU B TPUPOJHBIX H
OOIIECTBEHHBIX SBJICHHUSX, B UCKYCCTBE; YMEHHE MPUBOTUTH MPUMEPBI MATEMATUIECKUX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAYKHU.

- YMCTb CBO60,Z[HO OIICpHUPOBATH NOHATUAMMU: CTCIICHb
YMCTH ONCPUPOBATH MOHATUAMMH: OIIPEACICHUC, aKCHOMA, TECOpCMa, CIICACTBHC,

CBOMCTBO, TMpHU3HAK, JOKAa3aTEIbCTBO, pPABHOCWUJIbHBIE (DOPMYIHPOBKU; yMEHUE
(dbopMynrpoBaTh 00paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KJIEHUE, PUBOJAUTH TPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTUYeCKOM WHAYKIMH; MPOBOIUTH
JIOKa3aTeNIbHbIE  PACCY)KIEHUS TMpPH pPELIeHUH 3a]ad, OLEHUBATh JIOTHUYECKYIO
IIPaBWIBHOCTb PACCyXACHMI;
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- YMETh ONEPUPOBATh MOHATUSMHU: MHOXKECTBO, IMOJAMHOMXECTBO, ONEPALUU HaJl
MHOXXECTBAMH; yMEHHUE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIM —ammapar i
OIMCAaHMS PEAJHHBIX MPOIIECCOB U SBJICHUHN NP PEIICHUH 3a/1a4, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX TIPEIMETOB;

- YMETh ONEpUPOBATh MOHATUSAMHU: Tpad, CBA3HBIN rpad, nepeBo, KUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMYHBIMU CHOCO0aMU;
UCIO0JIb30BaTh Ipadbl IPHU pelIeHUH 3a/1aY;

- yMeTh CBOOOJHO ONEpUPOBATH MOHATHUSMU: COYETAHUE, NEPECTAHOBKA, YHUCIIO
COYETaHWM, YHUCIO TepecTaHoBOK;, OuHOM HbplOTOHA; yMEHHE  NPUMEHATH
KOMOMHATOPHBIE (PaKThI U PACCYKIECHUS AJIS PELICHUS 3a1a4;

-yMETb ONIEpUPOBATh MOHATUAMU: HATYPAIbHOE YUCIIO, IIEJI0e YHCII0, OCTATOK 110
MOJIYJIIO, PAllMOHAIBHOE YHCIO, MPPAIMOHAIBFHOE YHCIO, MHOXKECTBA HATYpalbHBIX,
LENbIX, PAlMOHAIBHBIX, JCHCTBUTEILHBIX YHCENI, YMEHHE HCIIOJIb30BaTh HPU3HAKU
JIETMMOCTH, HAUMEHBIINK OOIIMK JEIUTENh U HaMMEHBIIee 00Iee KpaTHOE, allTOPUTM
EBknua npu perieHun 3ajad; 3HAKOMCTBO C Pa3UYHBIMU MO3UIIMOHHBIMUA CUCTEMaMU
CUHCTICHHS;

- yMeTb CBOOOJIHO ONEPUPOBaTh MOHATHAMM: CTEMEHb C LEJbIM IOKa3aTelleM,
KOpEHb HaTypaJbHOH CTENEHH, CTENEeHb C pPallMOHAJIBHBIM IIOKa3aTeleM, CTENEHb C
NEHCTBUTENHHBIM (BEIIECTBEHHBIM) TMTOKa3aTesIeM, JIorapudm Yucia, CUHYC, KOCUHYC U
TAHTEHC MPOU3BOJIBHOTO YUCIIA;

- YMETb OTIEPUPOBATH MOHATUSIMH: TOXKIIECTBO, TOXKIECTBEHHOE ITPeoOpa3oBaHue,
ypaBHEHHE, HEpPAaBEHCTBO, CHUCTEMa YypaBHEHMH ¥ HEPABEHCTB, PaBHOCHIBHOCTDH
ypaBHEHMI, HEPABEHCTB U CHUCTEM, PallMOHAJIbHbIEC, UPpAllMOHAIbHBIC, TTOKAa3aTeIbHbIE,
CTENEHHbIE, JOrapu(pMHUUECKHe, TPUTOHOMETPUYECKHE YPABHEHHUS, HEPaBEHCTBA U
CHCTEMbI; YMEHHUE PelIaTh YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TIOMOLIBIO PA3TMUHBIX
NIPUEMOB; pelllaTh ypaBHEHHs, HEpaBEHCTBA W CHCTEMBI C MapaMeTpoOM; NPUMEHATh
ypaBHEHWsI, HEPABEHCTBA, MX CUCTEMBI JUISI pEIICHUS MaTeMaTHYECKUX 3a/ad U 3a7ad u3
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pa3nuYHbIX 001aCTe HAYKU U peallbHOW XKHU3HH;

-yMeTb CBOOOJHO ONEpPHPOBATh MOHATUSAMH: Trpaduk (yHKIUH, OOpaTHAs
GbyHKIMsA, KOMIO3UIUS (QYHKUMH, JUHEWHas (QYHKOMSA, KBaJpaTHUHAs (QYHKIUS,
cTerneHHast GyHKIHUS C LENbIM MoKa3aTejaeM, TPUTOHOMETpUUYECKIe (PYHKIUHU, 00OpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TOKa3aTeabHast U Jorapugmuueckas pyHKIUN; yMECHHE
CTpOUTD rpaduku PyHKIUH, BBITIOIHATD NTpeoOpazoBanus rpadukoB GyHKIINM;

YMEHHUE MCIOJIb30BaTh rpaduku (QyHKOMM Ui W3ydyeHHsl IPOLECCOB U
3aBUCUMOCTEH NpU pelIeHUH 3a/ad M3 JAPYruX y4eOHbIX NMPEAMETOB M U3 peabHOMN
’KU3HH; BBIPAXKATh (POPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

yMEHHE  CBOOOJAHO  ONEpUPOBaTh  IMOHATUSAMHU:  YETHOCTb  (DYHKIMH,
NEPUOUYHOCTh (YHKIWH, OTPAHWYCHHOCTh (YHKIMH, MOHOTOHHOCTH (DYHKIIHH,
SKCTpeMyM (YHKIMH, HanOOJIbIIIee U HAaMMEHbIIIee 3HAaUeHUs PYHKIIMU Ha TPOMEXKYTKE;
YMEHHUE MPOBOANTH UCCIIEIOBaHUE (YHKIINH;

YMEHHUE UCTOJIb30BATh CBOMCTBA U rpaduku GYHKIMHN I peIIeHUs] ypaBHEHHH,
HEpaBEHCTB W 3aJad C I[apaMmerpaMu; H300paxkaTb Ha KOOPAMHATHON IJIOCKOCTU
MHOYKECTBA PELICHUH YpaBHEHUH, HEPABEHCTB U UX CHCTEM;

- yMeTb CBOOOJHO  ONEPUPOBATH  MOHATUSAMH:  IOCIIEIOBATENILHOCTB,
apu¢MeTHyecKas Mmporpeccus, reoMeTpudeckas mporpeccusi, 0€CKOHEUHO yObIBaromas
reoMeTpHUEecKasi MPOTPeccHs; YMEHHE 33JaBaTh IOCIEOBATEILHOCTH, B TOM YHCIE C
MTOMOIIIBIO0 PEKYPPEHTHBIX (OPMYIT;

- YMETh OIIEPUPOBATH MOHATUSMHU: HETMPEPHIBHOCTh (YHKIWH, ACHMIITOTHI
rpaduka ¢GyHKOUM, TepBas M BTOpas MPOU3BOJAHAS (DYHKUMH, T€OMETPUUECKUH H
¢bu3nyeckuif CMbICT TMPOU3BOJIHON, NEPBOOOpPA3Hasi, ONpPENEICHHBIH UHTErpall; YyMEHHE
HaXOJUTh ACHUMIITOTHI Tpaduka (YHKUUHU; YMEHUE BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEACHNUS, YACTHOTO U KOMITO3UIINH (DYHKIIMH, HAXOIUTh YpaBHEHHE KacaTeIbHON K
rpaduky GyHKIUY;

YMEHHE WCIIOJIb30BaTh TPOU3BOAHYIO JUISI HCCIeNOBaHWUA (DYHKIWHA, IS
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HAaxXOXJCHNUsA HaWIydllIero pEIIeHUs B MPUKIAJHBIX, B TOM 4YHUCIE COLMAJIBHO-
HSKOHOMHYECKUX U (PU3MUYECKUX 3ajadyax, AJs OMpEAETICHUS CKOPOCTH U YCKOPEHHUS;
HAXOJUTh TUIOMAAN U 00BEMBbI (UTyp C MOMOIIBI0 WHTETpaia; MPUBOJUTH MPHUMEPHI
MaTEeMaTHYECKOT0 MOJICIIMPOBAHUS C MOMOIIBIO JU(PepeHINaNbHBIX YPaBHEHUH;

- yMETb OIEpUPOBaTh TOHATUSAMU: KOMIUIEKCHOE 4YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHUCJIa, MOJYyJb M apryMEeHT KOMIUIEKCHOTO uucia, (opMma 3amnucu
KOMIUIEKCHBIX 4YHcesl (FeOMEeTpUuYecKasi, TpUIOHOMEeTpudeckas M ainredpandeckas);
YMEThb NPOU3BOIUTH apuMeTHuecKue 1eHCTBUS ¢ KOMIIJIEKCHBIMH YMCIaMU; IIPUBOJIUTD
IIPUMEPBI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHCET,

- yMeTb CBOOOJHO OIEpUPOBaTh IOHATUSAMH: CpeIHee apU(pMeTHYEcKoe,
MeauaHa, HauOoJblllee M HAaWMEHbLIEE 3HAUYCHHUSA, pa3Max, JIUCIEPCHUs, CTaHAAPTHOE
OTKJIOHEHHE I ONMCAaHUSl YMCJIOBBIX JaHHBIX; YMEHHUE HCCIEIO0BATh CTATUCTHUYECKUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM I'pauUeCKUX METOJOB U 3JIEKTPOHHBIX CPENICTB;
rpadMUecKd  HUCCIENIOBaTh COBMECTHBIE HAOMIOJACHHS C TOMOINBIO JHarpaMm
paccenBaHMsl U JMHEWHON perpeccuy;

- YMEThb HAaxXOJUTh BEPOSTHOCTH COOBITHUI C MCIIOJIB30BAaHHEM TIpapUuecKux
METO/IOB; MNPUMEHATHh Uil peleHus 3a1ad  (opMysbl CIOKEHUS M YMHOXXEHUS
BEPOSATHOCTEH, GOpMyIly MOJHOW BeposiTHOCTH, hopMyny bepHymin, koMOMHATOpHBIE
(bakThl U (HOPMYIIbI; OLIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHUI; YMEHUE ONEPUPOBAThH
MOHATUSIMM: CllydaliHasi BEJIMYMHA, paACIpe/ieleHHe BEPOSTHOCTEH, MaTeMaTUYeCKOe
OXKUJaHHUEe, JAUCIEPCHUs] U CTAHIAAPTHOE OTKJIOHEHHE CIIy4aliHON BENWYMHBI, (QYHKIUU
pacnpesieieHuss M IUIOTHOCTM PaBHOMEPHOrO, I0Ka3aTebHOTO W HOPMaJbHOTO
pacnpeesieHnii; YMEHUE HCIIONIb30BaTh CBOMCTBA HW3YYEHHBIX DACIPENEICHUM Ui
pelieHust 3a/ay; 3HAKOMCTBO C TOHSATHSMM: 3aKOH OOJIBIIMX YHCEN, METOJIbI
BBIOOPOYHBIX HCCJIEIOBAHUN; yMEHHE TNPUBOJUTH NPUMEPHI TPOSABICHHUS 3aKOHA
OOJIBIIINX YKCEJ B IPUPOAHBIX M OOLIIECTBEHHBIX SBICHUSIX;

- yMeTb CBOOOJIHO OINEpPUPOBATH MOHATUSAMHU: TOYKA, HpsMasi, IIOCKOCTb,

58




IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH YroJl, JABYTPAHHBIN YroJ, TPEXI'PaHHBIH YIOJI,
HepeceKaroIuecs, napaielbHble M CKPEIIMBAIOIIUecs MpsMble, MapajieIbHOCTh U
MEPIEHAUKYIIIPHOCTh TMPSMBIX M IUIOCKOCTEH, Yroll MEXIY HPSIMBIMH, YOl MEXIY
OpsIMOM M TIOCKOCTBIO, YroJl MEXIY IJIOCKOCTSIMH; YMEHHE HCIOJb30BaTh IPH
pelieHnH 3a7ad HM3y4YeHHbIE (PAaKThl M TEOpPEMbl IJIAHUMETPUHU; YMEHHE OLIEHHBATb
pa3Mepbl OOBEKTOB B OKpYXKAIOUIEM MHpPE; YMEHHE OIEPUPOBATH IOHATHUSIMU:
MHOTOTPAaHHHUK, CEUYCHHE MHOTOTPAaHHMKA, IPABWIBHBIA MHOTOTPAaHHHK, IIpU3Ma,
nupamMu/a, GUrypa u moBepXHOCTh BPAILlCHHS, IHIHMHJpP, KOHYC, 1ap, cdepa, pa3BepTka
MOBEPXHOCTH, CEUCHMs KOHyCa W NWIMHApA, MapaulelIbHble OCH WM OCHOBaHHIO,
CEYCeHHUE IIapa, IUIOCKOCTh, Kacaromascs cepsl, HWINHAPA, KOHYCa; YMEHHE CTPOHUTH
CeUCHHEe MHOTOTPaHHMKA, H300pa)kaTb MHOTOTPAHHUKH, (QHUTYpHl M TIOBEPXHOCTHU
BpAIllCHHUs, UX CEYCHHUS, B TOM YHUCIE C IMOMOUIBIO 3JEKTPOHHBIX CPEACTB; YMEHHUE
NPUMEHSATh CBOWCTBA T'E€OMETPUYECKHX (UTYp, CAMOCTOSTENHHO (OPMYIHPOBATH
OTIpeIeNIeHUs] M3y4aeMbIX (PUTYp, BBIIBUTATh TUIOTE3bI O CBOWCTBAX M MPHU3HAKAX
reOMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIM OINPOBEPraTh MX; yYMEHHE IPOBOJIUTH
kinaccupukanuioo (GUryp 1O pa3lWYHbIM IPU3HAKaM, BBINOJHATE HEOOXOIUMbIE
JOMIOJTHUTENbHbIE TOCTPOCHMS,

- YMeTb CBOOO/IHO ONEpUPOBATh MOHATUAMU: TUIOLIA/b (PUTYpPBI, 00BEM QUTYDHI,
BEJIMYMHA yIJIa, PACCTOSHUE OT TOYKHU JIO TUIOCKOCTH, PACCTOSHUE MEXIY NPSIMBIMH,
paccTosiHuEe MEXy IIOCKOCTSIMH, TUIOMIAh CEpHl, MO0 TOBEPXHOCTH MTUPAMUIEI,
OpU3MBI, KOHyCa, NWIMHApPAa, O00beM Kyba, MpPSIMOYrojJbHOTO Mapauleenuesa,
MUPaMUJIbI, TIPU3MBI, IWIMHAPA, KOHYCa, [Iapa; yMEHHe HaXOIUTh OTHOIIEHHE 00BHEeMOB
noJI00HBIX QUryp;

- yMeThb CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: JIBKEHHE, MapaslIeIbHbIN
NEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B TNPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue
nojo0usi, moJo0HbIe (DUTYpPBI; YMEHUE paclio3HaBaTh paBHbIE M MOJOOHBIE (UTYPHI, B
TOM 4HCI€ B TPUPOJC, WCKYCCTBE, AapPXHTEKType; YMEHHE HCIIOJIb30BaTh
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Ie€OMETPUUYECKUE OTHOLIEHHS, HAaXOJIUThb IE€OMETPUYECKHE BEIMYUHBI (JUIMHA, YIOJI,
IUI0Iab, 00BEM) MPHU PEIICHUH 3a]a4 U3 APYIHX y4eOHBIX MPEIMETOB U U3 pPeabHON
KU3HU;

- yMeTb CBOOOJHO OIEpUPOBaTh MOHATHUAMHU: IPSAMOYIOJbHas CHCTEMA
KOOPJMHAT, BEKTOp, KOOPAMHATBI TOYKH, KOOPAMHATBHI BEKTOpPA, CyMMa BEKTOpPOB,
IIPOM3BEJCHUE BEKTOpAa Ha 4YHUCIO, pa3jokKEeHUWe BEKTOpa M0 0a3ucy, CKaJsIpHOE
IIPOU3BEICHNE, BEKTOPHOE IPOM3BEICHHME, YIrOJd MEXAY BEKTOpaMH; YMCHHE
UCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOX JJI PELICHUS IeOMETPUYECKUX
3aja4d M 3aJa4 APYrux y4yeOHBIX MPEIMETOB; ONEPUPOBATh MOHATHIMU: MaTpuua 2X2 U
3x3, onpenennuTenb MaTpULbl, TEOMETPUYECKHI CMBICII ONPEACIINTENS;

- YMETb MOJEIIMPOBATh PEAIbHBIC CUTyallUU Ha SI3bIKE MATEMATHKHU; COCTAaBJIAThH
BBIPA)KCHMSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J1a4H, UCCIIEN0BATh
IIOCTPOCHHBIE MOJIEIM C MCIOJIb30BAaHUEM anmapara aiareOpbl, UHTEPIPETUPOBATH
IIOJIyYEHHBIM  PE3yJIbTaT, CTPOUTh  MAaTEMaTU4YECKHE MOJAEIM C  IIOMOIIBIO
TFEOMETPUUYECKUX IIOHATUN W BEJIWYMH, PEIIaTh CBA3aHHBICE C HUMHU IIPAKTHYECKHE
3ala4d; COCTaBIIATh BEPOSATHOCTHYIO MOJEIb M HWHTEPIPETUPOBATH I1OTYYEHHBIN
pe3yibTaT; pelmaTh NPUKIAJHbIE 3a4a4l CPEACTBAMU MATEMAaTUYECKOTO aHAJIN3a, B TOM
YHcIIe COLUATbHO-3KOHOMUYECKOTO U (PU3HYECKOT0 XapaKTepa;

- YMEHME BbIOMpATh MOAXOISAIIMI METOJ Ul pelleHHs 3a/lauyd; MOHMMaHHUe
3HAYUMOCTH MAaTeMAaTHKH B HW3YYEHHUU NPUPOJHBIX M OOILIECTBEHHBIX IPOLIECCOB U
SABJICHUHM; yMEHHE pPACIO3HABaTh IPOSABIECHUE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE,
YMEHUE NIPUBOAWTH INPUMEPbl MATEMATHYECKUX OTKPBITMM POCCHUHCKOM M MHPOBOH
MaTeMaTU4eCKOU HayKu

M2- ymeTh onepupoBaTh MOHATHAMH: pallMOHaNbHAs (YHKIM, TOKa3aTelbHas
GbyHKIUSA, CTeneHHas QYHKUMs, Jorapupmuueckas (yHKIUS, TPUTOHOMETPUUYECKUE
¢byHKIMM, OoOpaTHble (YHKUIWU; yMEHHE CTPOUTh TpadUKU H3YYEHHBIX (QYHKIHH,
HCIOJIb30BaTh IpaKU MPU U3yYEHUH MPOIECCOB U 3aBUCUMOCTEH, IPH PEIICHUH 3a]1a4

OK2,0K3
OK4,0KS5,

JIP4, JIP6 JIP3,
JIP9

VYeTHbI onpoc,
TectupoBanue,
Maremarnueckuit
JUKTaHT
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U3 ApYrux yuyeOHBIX MPEeIMETOB U 3a7lady M3 pealbHOM >KU3HU; BhIpaxkaTtb (opMyliaMu
3aBUCHUMOCTH MEKIy BEIUYUHAMU;

- YMETb ONEPUPOBAThH MOHATUSAMH: TOXKIECTBO, TOXKJIECTBEHHOE ITPeodpa3oBaHue,
YpaBHEHHUE,
YpaBHEHUH, HEPABEHCTB M CUCTEM, pallMOHAJIbHbIE, UppallMOHAIbHbIE, TIOKA3aTEIIbHBIE,

HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCUJIBHOCTbH

CTCIICHHBIC, J'IOl"apI/I(i)MI/ILIeCKI/Ie, TPUT'OHOMETPHUYCCKUEC YPAaBHCHUA, HCPABCHCTBA U
CHUCTEMBI;, YMCTh PCIIaTh YpaBHCHUA, HCPABCHCTBA U CUCTEMBI C ITIOMOIIBIO PA3JIMYHBIX
IIpUEMOB; pPCIIaTb YpPABHCHHS, HCPABCHCTBA U CHUCTEMbBI C IIapaMCETPOM; IIPUMCHSAITb
YpaBHCHH:, HCPABCHCTBA, UX CUCTEMbI JJIA PCIICHUA MATCMATUYICCKUX 3a1aY U 3a4a4 U3

Pa3JIMIHBIX obnacrei HAayKHu U peanLHoﬁ KHN3HU,

- yMeTh CBOOOJHO ONEPUPOBATh TOHATHIMHU: JIBIXKCHHE, IapajuIeIbHBIN
MEPEHOC, CUMMETPHUS Ha IUIOCKOCTH W B IPOCTPAHCTBE, IOBOPOT, MPEeoOpa3OBaHUE
nmono6usi, mogo0HbIe (GUTYPHI; YMETh pacliO3HABATh PaBHbBIC U MOJI0OHBIE PUTYPHI, B TOM
quclie B MPUPOJAC, MCKYCCTBE, ApPXUTEKTypE; YMETh HCIIOIh30BaTh I'€OMETPHUYSCKUC
OTHOIIICHHS, HAXOJIUTh T€OMETPUYCCKHUE BEIIMYMHBI (JUIMHA, YTOJI, TUIOMA/lb, 00bEM) IPU
pEIIeHNH 3a]1a9 U3 IPYTHX y4eOHBIX MPEAMETOB U U3 PeaTbHON KU3HU

NunuBunyanbHas
CaMOCTOSITEJIbHAS
paborta
IIpencraBinenue
pe3yabTaToOB
MPAKTUYECKUX
pabor

3amura
TBOPYECKUX paboT
3amura
WHIMBHUTyaJIbHBIX
MIPOEKTOB
Kontponbnas
pabora

Brinongeunue
3K3aMEHAIIMOHHBIX
3aJaHuN

M3

- yMETh
MOKa3aTebHblE, CTENEHHbIE, JIOrapu(MUUYECKUue, TPUTOHOMETPUUYECKUE YpPaBHEHUS H

ONEpPHPOBATh MOHATUSMH:  palMOHAIBHBIC, HPPALUOHAIBHEIE,
HEPaBEHCTBA, MX CHCTEMBI;

- YMEThb ONEepUpOBaTh MOHATHSIMU: MHOTOTPAaHHHK, CEYCHHE MHOTOTpaHHHKA,
KyO, mapamienenunen, Npu3Ma, NOHpamuaa, ¢Gurypa M TMOBEPXHOCTh BpaleHUS,
WINHAP, KOHYC, Iap, chepa, ceueHUs: GUrypsl BpalleHUs, MIOCKOCTb, Kacaromascs
cdeppl, IMIMHIPA, KOHYyCa, IJIONIAAb IOBEPXHOCTH NHMPaMHJIbL, NPHU3MBI, KOHYCA,
wiomanab cgepb, o00beM Kyoba,

MUpaMHJIbl, TPU3MBI, IUIUMHAPA, KOHYyCa, [Iapa; yMEHHE U300pakaTb MHOTOTPaHHUKHU U

mujin-Hapa, NpsAMOYTOJIBHOI'O  IapalJICICIHIICAA,

OK2,0K3
OK4,0K5,0Ke6,
OK7

JIP4, JIP6 JIP3,
JIP9

YcTHBIM onpoc,
TectupoBanue,
MaremaTuueckui
JHUKTAHT
NuauBunyanbHas
CaMOCTOSITCIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX
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IIOBEPXHOCTU BpAUICHUSA, UX CEYCHUSA OT PYKH, C IIOMOILBI YEPTEKHBIX HHCTPYMEHTOB
U JJIEKTPOHHBIX CPEICTB; YMETh PAaclO3HAaBATb CUMMETPHUIO B IIPOCTPAHCTBE; YMETh
pacro3HaBaTh PAaBUIbHBIC MHOTOIPAHHUKY;

- YMETb ONEPUPOBATb IOHATUAMU: MPAMOYIOJbHAsA CUCTEMa KOOpPIMHAT,
KOOPJMHATBI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpA, CKAIIPHOE IIPOU3BEIECHUE, YIOJl
MEXIYy BEKTOpaMHU, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA Ha YHUCIIO; HAXOIUThH C
MOMOIIBI0 M3YYEHHBIX (POPMYJT KOOPIAMHATHI CEPEIUMHBI OTPE3Ka, PACCTOSHUE MEXIY
JBYMS TOUKaMU

pabor

3amura
TBOPYECKUX paboOT
3amura
WHIMBUTyaJIbHBIX
MIPOEKTOB
KonTtponbHas
pabora

Brinmongenue
3K3aMeHAIIMOHHBIX
3aJaHuN

M4
- YMCTh OIICPHUPOBATH TOHATUAMMU: CHy‘I&ﬁHHﬁ OIIBIT CHy‘l&ﬁHOG CO6LITI/IG,

BEPOATHOCTH CIIy4allHOTO COOBITHS; YMETh BBIUUCIISTH BEPOSITHOCTD C UCTIOJIb30BAaHUEM
rpaduyecKuX METO/I0B; MIPUMEHSTH (POPMYIIBI CII0KEHUS U YMHOKEHUSI BEPOSITHOCTEH,
KOMOMHATOpHbIE (PaKThl U (HOPMYIIBI IIPU PELLICHUH 3aJa4; OLIEHUBATh BEPOSITHOCTH
peasIbHbIX COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMU BEJIMYMHAMU; YMEHUE MPUBOAUTD
IIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCET B IPUPOJHBIX U OOIECTBEHHBIX
SBJICHUSX;

- YMETh CBOOOJIHO OIIEPUPOBATH MOHATHIMU: CTETIEHb C LIEJIBIM ITOKa3aTeleM,
KOPEHb HAaTypaJIbHON CTEIEHH, CTENEHD C PALIMOHAJIBHBIM I10KA3aTENIEM, CTEIIEHb C
JeWCTBUTENBHBIM (BELIECTBEHHBIM) ITOKa3aTeNleM, JOraprugM yucia, CHHYC, KOCHHYC U
TaHT€HC NIPOU3BOJIBHOTO YUCIIA;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMU: rpapuK GyHKIIUH, 0OpaTHas
GbyHKIMSA, KOMIIO3ULIKA QYHKIUH, THHEHHas QYHKIMS, KBaJgpaTHuHas QyHKIuS,
cTerneHHas (QyHKIUS C IeJIbIM [T0Ka3aTeaeM, TPUrOHOMeTprueckue QyHKIUU, 00OpaTHbIe

OK2,0K3
OK4,0K5,0Ke,
OK7

JIP4, JIP6 JIP3,
JIP9

YcTHbIi onpoc,
TectupoBanue,
MareMaTu4eCcKui
JHUKTAHT
NuauBunyanbHas
CaMOCTOSATEIbHAS
pabota
IIpencraBnenue
pE3yNbTaTOB
MPAKTUYECKUX
pabort

3amura
TBOPYECKUX paboT
3amura
WHIUBUTYAJIbHBIX
MIPOEKTOB
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TpUTOHOMeTpHYeCcKHe (PYHKINY, [TOKa3aTeNbHas U Jorapudmudeckast QyHKIUHT; YMETh
CTpOUTH TpaduKH (PYHKIHIA, BBITOIHATH PeoOpa3oBaHus rpaduKoB (PyHKITHIA;

- YMETh UCIIOJIb30BaTh rpaduku GyHKIMN ISl H3yYEHHUS IPOIIECCOB U
3aBUCUMOCTEH MPH PELICHUHU 3a7a4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3 PEATbHOM
’KU3HH; BBIPAXKATh (POPMYIIaAMU 3aBUCUMOCTH MEX]ly BETHUYNHAMU;

- CBOOOIHO OTIEpPHUPOBATh NOHATHAMH: YETHOCTh (DYHKIINH, HEPUOANIHOCTH
(bYHKIIMH, OTPAaHUYEHHOCTD (DYHKIMH, MOHOTOHHOCTh (DYHKIIMHU, SKCTPEMYM (QyHKIUH,
HauOoJIblIee M HAaNMEHbIIIee 3HAUCHHS (YHKIIMH Ha IPOMEXKYTKE; YMETh IPOBOAUTH
uccie0BaHue (QYHKIIH;

- YMETh HCIIOJIb30BaTh CBOICTBA U rpaduku (YHKIMIA AJIs peUICHUs ypaBHEHUH,
HEpPaBEHCTB U 33J1a4 ¢ IapaMeTpamMu; U300pakaTh Ha KOOPAWHATHOH MJIOCKOCTH
MHOXECTBA PEIICHUN YPaBHEHUN, HEPABEHCTB U UX CUCTEM

KonTtponbHas
paborta

Brinonnenue
SK3aMEHAIIMOHHBIX
3aJaHUuN

MS5- yMmeTh omepupoBaTh MOHATUSAMH: CpelHee apudmeTHueckoe, MeIuaHa,
HauOoJblllee U HauMEHblIee 3HaueHUs], pa3Max, JUCIEepCUs, CTaHJapTHOE OTKJIOHEHHE
Habopa;  yMeHHe UHTEPHPETHPOBaTh  MH(OPMAIHIO,
IPEJCTaBICHHYI0 B TabiuIax, Ha JAMarpamMmax, rpadukax, OoTpakarollyl0 CBOWCTBa

YUCIIOBOTO W3BJIEKATh,
peabHBIX TPOIIECCOB M SIBICHHI; MPEICTaBIATh HH(POPMAIIHIO C TTOMOIIBI0 TAOJIHI] U
JMarpaMM; HCCJIE€A0BaTh CTATUCTUYECKUE JaHHbIE, B TOM 4YHUCIE C MNPUMEHEHHEM
rpau4YecKuX METOJIOB U DJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATh MOHATHUSAMU: TOYKA, MpsAMas, INIOCKOCTb, MPOCTPAHCTBO,
yrou, CKpELIMBAOIINECS
MEPIICHAUKYIISIPHOCTD TNPSMBIX M IUIOCKOCTEH, Yroia MEXKIY MNPSAMBIMH, YIOJl MEXIY

JBYTPaHHBIN MIpsIMBIE, apaJuIeIbHOCTh "
IpsAIMOM M IUIOCKOCTBIO, YIOJl MEXAYy IUIOCKOCTSMM, pPAacCTOSHUE OT TOYKH [0
IIJIOCKOCTH, PACCTOSTHUE MEXAY IIPSMBIMU, PACCTOSSHUE MEKIY INIOCKOCTSIMHU;

- YME€Tb HCIIOJIb30BaTb MNpPH pEeleHHU 3aJa4 H3y4E€HHbIE (1)aKTbI N TeopeMbl
[VIaHUMETPUH; YMEHHE OEHHNBATDb pa3MepPbl 00'bEKTOB OKpyXKaromero Myupa

OK2,0K3
OK4,0K5,0Ke6,
OK7

JIP4, JIP6 JIP3,
JIP9

YceTHBI onpoc,
TectupoBanue,
Maremarnueckuit
JTUKTaHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
pabota
IIpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX
pabort

3amura
TBOPYECKUX paboT
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3amura
WHIUBUTYAJIbHBIX
IIPOEKTOB
Kontposbnas
paborta

Brimoanenune
SK3aMeHaIlMOHHBIX
3aJTaHUN

M6 ymerp omepupoBaTh MNOHATHAMM: IPSAMOYIOJbHAas CUCTEMAa KOOpPJAUHAT,
KOOpJAMHATBl TOYKH, BEKTOP, KOOPAMHATHl BEKTOpA, CKAIAPHOE INPOU3BEICHHE, YTOJI
MEXJy BEKTOpaMM, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpa HAa YMCIIO; HAXOIUTH C
MIOMOILBIO M3YYEHHBIX (POPMYJ KOOpPAMHATBHI CEpEelMHBbl OTPE3Ka, PACCTOSHUE MEXIY
JBYMS TOUKaMU;

-yMeTb BBIOMpATh MOIXOSAIINN WM3YYCHHBIM METOJ JJs pEUICHHs 3aJlayu,
pacrno3HaBaThb MaTeMaTH4ecKhe (akThl MU MaTEeMAaTUYECKUE MOJIENHM B MPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOIAUTH MPUMEPbl MaTeMaTHUYECKUX
OTKPBITUNA POCCUMCKON U MUPOBON MaTEMaTUYECKON HAYKHU.

- YMETb ONEPUPOBATh IMOHATUSMU: CIy4YalHBIM ONBIT U CllydallHOE COOBITHE,
BEPOSTHOCTb CIIy4alfHOTO COOBITHS; YMETh BBIYUCIATH BEPOSTHOCTb C MCHOJIb30BAHUEM
rpaduyecKuX METOOB; MPUMEHATH (HOPMYIIbI CIIO)KEHHUS U YMHOXKEHUSI BEPOATHOCTEH,
KOMOUHATOpHble (DakThl U (OpMYJbl NMPU PEIICHUH 3a/1ad; OICHWBAaTh BEPOSATHOCTHU
peasIbHbIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMU BEIMYMHAMHU; YMEHUE MPUBOIUTH
IpPUMEpPHl TPOSIBIICHUS. 3aKOHAa OOJBIIMX 4YHCET B NPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

OK2,0K3
OK4,0K5,0Ke,
OK7

JIP4, JIP6 JIP3,
JIP9

YeTHBI o1poc,
TectupoBanue,
Maremarnueckui
JUKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
pabota
IIpencraBnenue
pe3yabTaToOB
MPAKTHYECKUX
pabort

3amura
TBOPYECKUX paboT
3amura
VHIWBUYaJIbHBIX
IIPOEKTOB
KoHnTponbsHas
pabora
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Brinongeunue
3K3aMEHAIlMOHHBIX
3aJaHuN

M7- ymeTp omepupoBaTh MNOHATUSIMH: (QYHKIMS, HEMpepbiBHAs (QYHKIHS,

IIPOM3BOJIHAs, IE€PBOOOpa3Has, OIpPEAEICHHbIM  MHTErpaig; yMeTb  HAXOIUTh
MPOU3BOJIHBIC  3JEMEHTApHBIX  (DYHKIMHA, WCIONB3Yysl CHpPAaBOYHBIE MaTEPUAIbI;
UCCIIEIOBAaTh B NPOCTEHIIMX CiydasX (YHKIMH Ha MOHOTOHHOCTb, HAaXOAUTh

HanOoNbIINEe W HAaWMEHbBIINE 3HA4YEeHUS (YHKIHN; CTPOUTH TpaUKH MHOTOUICHOB C
HCIOJIb30BAHUEM allapara MaTeMaTHUYeCKOro aHajau3a; IPUMEHSTh NPOU3BOAHYIO IpU
pellieHUM 3a7ay Ha JIBWKEHME; pellaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3aJaud Ha
HauOoJIbIINE U HAUMEHbIIINE 3HAYeHUs], HA HAXOXKICHUE IYyTH, CKOPOCTU M YCKOPEHHUS;

- yMeTb ONEpUPOBaTh MOHATUSAMHU: [BUKEHHE B IPOCTPAHCTBE, IOJOOHBIE
¢burypel B TpPOCTPAHCTBE; HCIIOIB30BAaTh OTHOIICHHE IUIOUIA/ICH TOBEPXHOCTEH U
00BEMOB MOAOOHBIX (DUTYp TP PEIICHUH 33134,

- YMETb BBIYUCIATH T€OMETPHUUECKUE BEJIMYMHBI (JUIMHA, Yroj, MIIOoNaab, 00beM,
IJIOLIA/1b TOBEPXHOCTH ), UCIIOJIb3YS U3YUEHHbIE (POPMYJIIBI U METO/IbI

OK2,0K3
OK4,0K5,0Ke,
OK7

JIP4, JIP6 JIP3,
JIP9

YeTHBII onpoc,
TectupoBanue,
MaremaTruueckuit
JUKTaHT
NunuBunyanbHas
CaMOCTOSITEIIbHAS
pabora
[IpencraBinenue
pe3yIbTaToOB
MPaKTUYECKUX
pabor

3amura
TBOPYECKUX paboT
3amura
WHIUBUTYAJTbHBIX
MIPOEKTOB
Kontponbhas
pabora

Brinmonaenue
3K3aMEHAIIMOHHBIX
3aJaHuN

Ilpeomemmnvix:
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I11) BnajeHne MeTOIaMM [0Ka3aTelIbCTB, AITOPUTMAMK PELICHNUS 3a/a4; YMeHHE | OK1,0K2,0K3 JIP4, JIP6 JIP3,
(opmynnpoBate onpejeneHus, aKCHOMbI M TEOPEMBI, NPUMEHSATh HX, IPOBOAUTE | OK4,0K5,0K6, JIP9
JI0Ka3aTeIbHbIe PACCYKICHUS B XO/I€ PELICHHUS 3a/1a4; OK7

OK2,0K3
I12) ymeHune onepupoBaTh MOHATHAMU: CTENCHb YUCIA, JIOTapudM Yncia; yMeHue | OK4,0K5,0K6,
BBINOJIHATh BBIYMCIICHUE 3HAYEHUH M NpeoOpa3oBaHUs BBIPAXKEHUH €O CTENEHSMHU U | QK7
norapudmamu, mpeodpa3oBaHus IPOOHO-PANMOHAIBHBIX BEIPAXKCHUIA;
OK1,0K2,0K3
I13) ymeHue OmepupoBaTh MOHATUAMH: PAllMOHAIbHBIC, HMPPAUMOHAIbHBIC, | OK4,0K5,0K6, JIP4, JIP6 JIP3,
IIOKa3aTeNbHbIC, CTENEHHbIE, JIOTapU(PMHUIECKHE, TPUTOHOMETPHUUYECKHE YPABHEHHA U | QK7 JIP9
HEpPaBEHCTBA, UX CHCTEMBI;
OK2,0K3
I14) ymenue orepupoBarh NOHATHAMU: (GYHKUMs, HenpepbiBHas GYHKUMS, | OK4,0K5,0K6,
NPOM3BOJHAS, —NEPBOOOpA3Has, ONPEACICHHBIA  MHTETPAl;, YMEHHE HAXOMUTh | OK7,
IIPOM3BOJIHBIE  3JEMEHTapHBIX  (DYHKIMH, MCIONB3Yysl CIpPAaBOYHbIE MaTepUabl;
UCCIIEIOBAaTh B NPOCTEUNIMX CiydasX (YHKIMM HAa MOHOTOHHOCTb, HAaXOIUTh
HauOoJbIINEe U HaUMEHbIINE 3HAueHUs (YHKUMH; CTPOUTHh TpapUKH MHOTOUYJIEHOB C
WCTIOJIH30BAaHUEM arlliapaTta MaTeMaTHYECKOTO aHajH3a; MPUMEHSTh MPOU3BOAHYIO TIPU
pelieHnH 3a7ay Ha JIBWKEHME; pellaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3aJaud Ha
HanOOJIbIINE M HANMEHBIITNE 3HAYCHHS, HA HAXOXKJICHHE YyTH, CKOPOCTH U YCKOPEHHS,
OK4,0KS5,0Ké,

IIS) ymenue onepupoBaTh MOHATUSMH: PalMOHalbHas (QyHKUMS, MOKasarenbHas | OK7,0K9
GyHKIUS, CTeNeHHas (QYHKUMs, Jorapupmuueckas (yHKIUS, TPUTOHOMETPUUYECKUE
¢byHkuuu, obpaTHble (QYHKIMM; yMEHUE CTPOUTh TIpa@UKM H3YYEHHBIX (DYyHKIIHIA,

WCTIOJIB30BaTh TPa(QUKH MTPH N3YUEHUH MTPOIECCOB M 3aBUCUMOCTEH, TPH PEIICHUH 337134
U3 JIPYTUX y4yeOHBIX MPEeIMETOB M 33734 U3 pealbHOW >KU3HU; BBIpaXaThb (opMysiaMu
3aBHCUMOCTH MEXJy BETUYNHAMY,
OK2,0K3 JIP4, JIP6 JIP3,

I16) ymeHue peruarh TEKCTOBBIC 3a/[aul PAa3HbIX TUIIOB (B TOM YHCIIE HA POLEHTHI, | OK4,0K5,0K6, JIP9

J0JIN ¥ 9acTH, Ha JABHMKEHHE, paboOTy, CTOMMOCTh TOBAapOB M YCIIYT, HAJIOTH, 33a7a4d U3 | QK7

obmactu YHpaBJICHUA JIMYHBIMH H CeMEeMHBIMU (I)I/IHaHCElMI/I); COCTABJISITb BBIPAKCHU,

YcrHbIit onpoc,
TectupoBanue,
MareMaTu4eCcKui
JHUKTAHT
NupuBunyanbHas
CaMOCTOSITEIbHAS
paborta
IIpencraBnenne
pe3ynbTaTOB
MPaKTUYECKHUX
pabor

3amura
TBOPYECKUX padboT
3amura
WHUBUTYAJIbHBIX
MIPOEKTOB
KoHnTponbsHas
pabota

Brinmonnenue
IK3aMEHAIIMOHHBIX
3aJTaHUN
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YpaBHCHU, HCPABCHCTBA U UX CUCTCMbI 110 YCJIOBUIO 3aaa4U, UCCIICAOBATH MOJTYUYCHHOC
PEIICHUE 1 OLICHUBATDH HpaBI[OHOI[O6HOCTB PE3YIbTAaTOB,

OK2,0K3 JIP4, JIP6 JIP3,
II7) ymeHne onepupoBarh HOHSTHUAMH: CpeHEee apupMeTHiecKoe, MeauaHa, | OK4,0K5,0K6, JIP9
HanOoJblllee U HauMEHbIIee 3HAUCHUS, pa3Max, IUCIEPCHs, CTaHAapTHOE OTKJIOHEHHE | QK7
YUCIOBOrO  HaOopa; yMEHHE  U3BJEKaTb, HMHTEPIPETUPOBAaTh  MHGOPMALHUIO,
NPEJCTaBICHHYI0 B TaOMWIax, Ha JAMarpamMmax, rpadukax, OTpaKarolIlyl0 CBOWCTBa
peasbHBIX IPOLIECCOB M SBICHUN; NMPEACTaBIATh UH(OPMAIMIO C MOMOILBIO TaOIHUL U
JUarpaMM; HCCIENOBaTh CTAaTUCTUYECKHME JaHHbBIE, B TOM YHCIE C NPUMEHEHUEM
rpadMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
II8) ymeHue onepupoBaTh MOHSATHAMHU: CIy4aifHbIil ONBIT U CIly4aiiHOE co0bITHE, | OK2,0K3,
BEPOSTHOCTb  CIIyYalHOrO  COOBITHS; ~ YMEHHE  BBIYUCIATH — BEPOATHOCTH € | OK4,0K5,0K6, JIP4, JIP6 JIP3,
UCTOJNB30BaHUEM TpaUUYEeCKUX METOJOB; MPHUMEHATh (OPMYIBI CIOXKEHHUS U OK7 JIP9
YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOPHbIE (akThl U (HOPMYJIbl NIPU PEIICHUU 3a]ad;
OLICHUBATh BEPOSATHOCTH pEalbHBIX COOBITHH; 3HAKOMCTBO CO  CIIy49ailHBIMH
BEIMYMHAMHU; YMEHUE NPUBOAUTH NpPUMEPHI NPOSBICHHUS 3aKOHA OOJBIIMX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;
OK4,0K5,0Ké6,
I19) ymeHue omepupoBaTh MOHATHSMH: TOYKA, MpsMas, IUIOCKOCTh, | OK7,
IPOCTPAHCTBO, JBYTPAHHBIM YroJ, CKPCIIMBAIOIMECS MPsMble, MapalIeIbBHOCTh U | OK2,0K3, JIP4, JIP6 JIP3,
MEPIEHIUKYISIPHOCTD TPSAMBIX U IJIOCKOCTEHM, Yrojl MEXKIAy HIPSIMBIMHM, YroJl MEXIY JIP9
IpsAMOM W IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTAMM, pacCTOSTHUE OT TOYKH JO
IIJIOCKOCTH, PACCTOSIHUE MEXAY NPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHHE
UCMOJb30BaTh NPU PEUICHWU 3a7ad HM3y4eHHblEe (DAKTbl U TEOpeMbl IUIAHUMETPHUU;
YMEHHE OIIEHHBAaTh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;
OK1,0K2,0K3
IT10) ymenue oneprpoBaTh MOHATHAMH: MHOTOTPaHHHK, CEYEHHE MHOTOTPaHHUKE, | OK4,0K5,0K6, JIP4, JIP6 JIP3,
Ky0, mNapamjnenenunen, NpusMa, OUpaMuaa, (GUIypa U IOBEPXHOCTh BpAllleHHd, | OK7 JIP9

IUAJTUHAP, KOHYC, Imap, cdepa, ceueHus (UTyphl BpaIICHHS, TUIOCKOCTh, KaCAIOIIAsICS
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cdeprl, IMIMHIPA, KOHYyCa, IJIOUIAIb IOBEPXHOCTH MNHUPAMHUIbI, HPU3MBI, KOHYCA,
LWIMHApa, IUlomags cdepsl, o0beM Kyba, MNPsSIMOYrojbHOIO MapajulelenuIesa,
MUPaMU/Ibl, TPU3MBI, IUJIMHIPA, KOHYCA, [Iapa; yMEHUE N300pakaTh MHOTOTPAaHHUKHU U
IIOBEPXHOCTU BPAILLEHUS, UX CEUEHUS OT PYKH, C IIOMOLIbK YEPTEKHBIX MHCTPYMEHTOB
U DJIEKTPOHHBIX CPEACTB; YMEHHUE PaCllO3HABaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE
pacrno3HaBaTh IPaBUJIbHBIE MHOIOIPAHHUKY,

II11) ymeHne omnepupoBarth HOHATHSIMH: JBHKEHHE B IPOCTPAHCTBE, MOAOOHBIC | OK1,0K2,0K3 JIP4, JIP6 JIP3,
(urypsl B NpOCTPAaHCTBE; HCIONB30BAaTh OTHOLICHUE IUIOIIANCH IOBEPXHOCTEH M | OK4,0K5,0K6, JIP9
00BEMOB MOAOOHBIX (DUTYpP TIPU PEIICHUH 3a/1a4; OK7

OK1,0K2,0K3
I112) ymeHHE BBIMUCIATH [€OMETPHYCCKUE BEJIMYMHBI (IUIMHA, Yrodl, Iiowak, | OK4,0K5,0K6, JIP4, JIP6 JIP3,
00beM, IJIOIIA/lb IOBEPXHOCTH ), UCIIONB3YS U3yUeHHbIE (DOPMYJIIbl U METOJIBL; OK7 JIP9
OK2,0K3

I113) ymenue onepupoBaTh MOHATHSAMH: IMPSIMOYIONbHAs CHCTEMa KOOPAHMHAT, | OK4,0K5,0K6, JIP4, JIP6 JIP3,
KOOPAMHATBI TOYKHU, BEKTOP, KOOPAUHATBI BEKTOPA, CKAIIPHOE MPOU3BEACHHE, Yronl | OK7, OK1 JIP9
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha YHUCIO; HAXOJUTH C
MOMOIIBI0 M3YYEHHBIX (DOPMYN KOOPAMHATBHI CEpPEeIMHBl OTPE3Ka, PACCTOSHUE MEXIY
JIByMsI TOUKaMH;

OK2,0K3 JIP4, JIP6 JIP3,
I114) ymenue BbIOMPATh MOAXOSAIIMN U3yYEHHBI METO/ JUIsl PELICHHUs 3a1a4, | OK4,0K5,0K6, JIP9
pacro3HaBaTb MaTeMaTH4ecKue (akTbl M MaTEeMAaTU4ECKHE MOJEIU B NPHUPOIHBIX U | QK7
OOIIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHUE MPUBOJIUTH MPUMEPBl MATEMATUYECKUX
OTKPBITHHA POCCUICKON M1 MUPOBOM MAaTEMaTUYECKON HAYKU.
OK4,0K5,0Ke6, JIP4, JIP6 JIP3,
IT15) ymeHue omepupoBaTh MOHATHUSAMH: OIPEACIEHUE, aKCUoMa, TEopeMa, | QK7 JIP9

CIIEICTBHE, CBOWMCTBO, NpPHU3HAK, JOKa3aTeIbCTBO, PaBHOCWIbHBIE (HOPMYIUPOBKU;
yMmeHue (opMmynupoBaTb 0OpaTHOE U TPOTHUBOIIOJIOKHOE YTBEPXKACHUE, MPHUBOIAUTH
IpUMEPBl W KOHTPIPHUMEPHI, MCIOJB30BaTh METOJ MAaTeMATHYECKONM WHAYKIIUH;
IIPOBOJUTH JOKA3aTEIIbHBIC PACCYKIECHU IIPU PELICHUH 3a]a4, OLIEHUBATh JIOTHYECKYIO
MIPaBUJIILHOCTh PACCYXKACHUIN
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OK4,0K5,0K6, JIP4, JIP6 JIP3,
I116) ymenue onepupoBaTh MOHATUSAMHU: MHOXKECTBO, IOJMHOXKECTBO, ONEPALMU | QK7 JIP9
HaJl MHOXKECTBAMM; YMEHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Iist
OMUCAaHUsl PEATbHBIX IMPOILIECCOB M SIBJICHUW U MPU PEUICHUHU 3a/lay, B TOM YHUCIE U3
JIPYTUX YYEOHBIX TIPEIMETOB;
OK4,0K5,0K6, JIP4, JIP6 JIP3,
I117) ymeHue onepupoBaTh NOHATUSAMU: Tpad, CBA3HBIN Tpad, nepeBo, LUK, rpad | QK7 JIP9
Ha TUIOCKOCTH;, YMCHHE 3a/1aBaTh W OIMCHIBATH I'padbl pPa3IMIHBIMU CIIOCOOaAMU;
HCII0JIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4
OK4,0K5,0K6, JIP4, JIP6 JIP3,
I118) ymenue cBOOOAHO ONEPUPOBATH HMOHATUAMM: COYETAHUE, IEPECTAHOBKA, | QK7 JIP9
YHCIO COYETaHWH, YHUCIO TMEepecTaHOBOK; OWMHOM HpIOTOHAa; yMeHHUE NPUMEHATH
KOMOMHATOPHBIE (DaKThI U PACCYXKIICHUS IS PEIICHUS 3a1a4;
OK1,0K2,0K3 JIP4, JIP6 JIP3,
I119) ymenuwe omepupoBaTh MOHATUSAMU: HATypalbHOE YHWCIO, IIEJI0e YHCIIO, OK4,0K5,0K6, JIP9
OCTaTOK II0 MOZYJIO, PalHOHAIBHOE YHCIIO, HPPAlMOHAIBHOE YHUCIIO, MHOXECTBA | OK7
HaTypaJbHBIX, IEJIBIX, PAllMOHATIBHBIX, JEHCTBUTEIBHBIX YHUCEI; YMEHUE MCIOIb30BaTh
MPU3HAKU JACITMMOCTH, HAUMEHBIINK OOIIUI NeTUTeNh U HauMeHbIlee o0IIee KpaTHOe,
anroput™m EBKJMAa Mpu penieHur 3ajad; 3HAKOMCTBO C Pa3IMYHBIMHU TO3UITUOHHBIMH
CHCTEMaMHU CUUCIICHHMS,
OK2,0K3 JIP4, JIP6 JIP3,
I120) ymeHue cBOOOJHO OMEPUPOBATh TMOHSATUSAMHU: CTEMEHb C  LEJIBIM OK4,0K5,0K6, JIP9
NOKa3aTeleM, KOPEHb HAaTypallbHOW CTEIEHHU, CTEIEHb C pallMOHAIBHBIM IIOKa3aTeleM, | QK7
CTENEHb C JIEWCTBUTEIIBHBIM (BEIICCTBEHHBIM) IMOKa3aTeleM, JorapudmM ducia, CHHYC,
KOCHHYC M TaHT€HC NMPOU3BOJIBHOTO YHCIIA;
OK1,0K2,0K3
I121) yMenwe omnepupoBaTh  MOHATHUSAMH:  TOXKIECTBO, TOXKIECTBEHHOE OK4,0K5,0K6,
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHMH M HEPaBEHCTB, | OK7

YcrHbIit onpoc,
TectupoBanue,
MaremaTudeckuii
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEIbHAs
paborta
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PaBHOCUJIIBHOCTDH ypaBHCHI/If/'I, HCPABCHCTB U CUCTCM, PAllMOHAJILHBIC, UPPAallUOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBLIC, JIOFapI/I(bMI/I‘ieCKI/Ie, TPUTOHOMETPHUYCCKUEC YpPaBHCHUA,
HCpPAaBCHCTBA W CHUCTCMbI; YMCHHUC pCHIATh YPAaBHCHUA, HCPABCHCTBA U CHUCTCMBI C
IIOMOIIIBIO PA3JIMYHBIX IIPUEMOB; PpPE€IIATh YpPaBHCHUSA, HCPABCHCTBA MW CHCTEMBI C
nmapaMeTpoM; IMNPUMCHATL YpPAaBHCHHA, HCPABCHCTBA, HUX CUCTCMbI [JIA PCHICHUA
MAaTEMATUUYCCKHX 3a/lad U 3a71a4 U3 pa3JIMuYHbIX obnacrei HAYKHU U peaﬂbHOﬁ KH3HH,

I122) ymenue cBOOOJHO ONEPUPOBATH MOHATUSIMHU: Trpaduk (HYHKIUU, oOpaTHas
byHkusa, KomMmno3unus GyHKIUM, JuHelHHas GyHKOUsA, KBaapaThuHas (QyHKUUSA,
CTCeTICHHAss (YHKIIHS C LIEJIBIM ITOKa3aTelieM, TPUTOHOMETpUYecKue (DYHKIIUU, OOpaTHBIE
TpUrOHOMETpHUecKHe (PyHKIMHU, TOKa3aTeNbHas U Jorapugmuueckas QyHKINNI; yMEHHE
CTpouTh Tpaduky PyHKIHIA, BBITOIHATH IPeoOpa3zoBanus rpaguKoB (HyHKIIHIA;

YMEHHUE MCIOJIb30BaTh TIpaduku (QYHKUIUH 11 M3Y4eHHs MPOLECCOB U
3aBUCHUMOCTEH IpHU PELIEHUM 3aJad U3 JIPYruX Y4eOHbIX NPEIMETOB M U3 peajibHOU
’KHM3HH; BBIPAXKATh (POPMYJIaAMU 3aBUCUMOCTH MEX]ly BEIMUUHAMU;

yYMEHHE CBOOOJHO ONEPUPOBATh MOHATHSAMH: YETHOCTh (PYHKIIMH, IEPUOJAUYHOCTD
(GyHKIIMM, OTPAaHUYEHHOCTh (PYHKLIMH, MOHOTOHHOCTh (DYHKLIMHU, SKCTPEMYM (PYHKIIHH,
HauOosplllee U HauMeHblIee 3HAaUeHUs (PyHKIMH Ha MPOMEXYTKEe; YMEHHE NPOBOAUTH
uccaeaoBanue QyHKINH,

YMEHHUE UCMOJIb30BaTh CBOMCTBA U rpaduku (YHKUUI AN pelieHus ypaBHEHU,
HEpaBEHCTB WU 33Jad C I[apaMeTpaMu; H300paxaTb Ha KOOPAMHATHON IJIOCKOCTH
MHO’KECTBA PELIEHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM;

OK1,0K2,0K3
OK4,0K5,0Ke,
OK7

JIP4, JIP6 JIP3,
JIP9

I123) ymenue CBOOOAHO OINEPUPOBATH MOHATHUSAMHU: IOCJIEIOBATENbHOCTD,
apudmeTnyeckas mporpeccusi, reoMeTpuyeckas mporpeccusi, 0eCKOHEeUHO yObIBaroIas
TEOMETPUYECKas NPOrPECCUsl; YMEHHE 3a7aBaTh IIOCIIEI0BATEILHOCTH, B TOM YHUCIE C
MTOMOUIBIO0 PEKYPPEHTHBIX (HOPMYII;

OK1,0K2,0K3
OK4,0KS5,

JIP4, JIP6 JIP3,
JIP9

I124) ymeHue onepupoBaTh MOHATHUSMHU: HEMPEPHIBHOCTh (DYHKIIHUU, ACHUMIITOTHI

OK2,0K3
OK4,0K1

JIP4, JIP6 JIP3,
JIP9

YcrHbIil onpoc,
TectupoBanue,
MareMaTH4eCKui
JUKTaHT
NuauBunyanbHas
CaMOCTOSITEIbHAs
pabora
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rpaduka (yHKIMM, TepBas W BTOpass NPOM3BOJAHAS (PYHKIUH, TCOMETPUUYECKUUA U
(bu3MUECKU CMBICI TPOM3BOJHOM, MEpPBOOOpa3Hasi, ONPEACICHHBIA UHTErpajl, yMCHHE
HAXOJUTh ACHUMIITOTHI Tpaduka (YHKUIUH; YMEHUE BBIYUCIATH HMPOU3BOIHBIC CYMMBI,
IPOU3BECHNUS, YACTHOTO U KOMIIO3UIINH (QYHKINH, HAXOAUTh YPaBHEHUE KacaTeIbHOU K

rpaduKy QyHKIUH,

YMEHHE UCHOJIb30BAaTh IPOU3BOJAHYIO JJIs HUCCIEAOBaHUs (QYHKUUH, A7
HaxOXKJICHUs HAWIYYlIero pELICHWs B IPUKIAJHBIX, B TOM 4YHUCJIE COLMAIBHO-
SKOHOMHMUYECKUX M (PU3MUYECKUX 3ajayax, JIJsl OMNpEAETeHUs CKOPOCTH U YCKOPEHUS;
HAXOJUTh TUIOMAAA U 00BEMBI (UTYyp C TOMOIIBI0 WHTETpajia; MPUBOJUTH MPHUMEPHI
MaTEeMaTHYeCKOro MOJICIMPOBAHUS C MOMOIIBIO JU(pepeHInanbHbIX YPaBHEHUH;

OK1,0K2,0K3 JIP4, JIP6 JIP3,
I125) ymeHue oOmepupoBaTh IOHATHSAMH: KOMIUIGKCHOC HYHCIIO, CONPSDKECHHBIC | OK4,0K5 JIP9
KOMIUIEKCHBIE YHUCIIa, MOJYJb M apryMEeHT KOMIUIEKCHOTO uucia, (opma 3amnucu
KOMIUIEKCHBIX 4YHCeNl (FeoMeTpuueckas, TPUIOHOMETpUYecKass U ajareOpanueckas);
YMETh NPOU3BOJUTH apu(MeTHIECKue IeHCTBUS ¢ KOMITJIEKCHBIMH YMCIIaMH; IPUBOJUTH
IIPUMEPBI UCIIOIB30BAHNSI KOMIUIEKCHBIX YUCEIL,
OK1,0K2,0K3 JIP4, JIP6 JIP3,
I126) ymenne CcBOOOJHO ONEPUPOBATH MOHATHAMH: CpelHEe apupMeTHdecKoe, | OK4,0K5 JIP9
Me/nuaHa, HauOosblllee W HaUMEHbIIee 3HA4YeHUs, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHME JUIsl ONMCAHUs YUCIIOBBIX JIaHHBIX; YMEHUE HCCIIEI0BATh CTaTUCTUYECKHE
JIaHHbIE, B TOM YHCJIE C TPUMEHEHHEM IpapUUecCKUX METOJIOB U IJIEKTPOHHBIX CPEICTB;
rpadUyecKkd HCCIEeOBaTh COBMECTHbIE HAOJIONEHUS C T[OMOIIBI0 JHarpaMMm
paccenBaHys U JINHEWHOU PErpeccuu;
5 OK1,0K2,0K3 JIP4, JIP6 JIP3,
I127) ymeHne HaXOQUTh BEPOATHOCTH COOBITHI C MCIOJIB30BaHUEM IpadHUUECKUX | OK4,0K5 JIP9

METO/IOB; NPUMEHATh JUIA peleHus 3a1ad (opMyJbl CIOKEHUS M YMHOXXEHUS
BEPOATHOCTEH, (HOopMyIly MOITHON BeposiTHOCTH, popmyny bepHymin, komMOUHAaTOpHBIE
(baxThl 1 HOpMyYIIBI; OLIEHUBATH BEPOSTHOCTH PEaIbHBIX COOBITUN; YMEHUE ONEPUPOBATH
MOHATUSIMU: CITydyaliHas BeJIMYMHA, pacCIpelielieHHe BEpPOSITHOCTEH, MaTeMaTU4YecKoe
OXKUJIaHUE, JUCIEePCUs U CTaHJAPTHOE OTKJIOHEHHME CIy4YalHOW BENMYMHBI, (YHKIUU
pacrpesieleHusi U IUIOTHOCTH PaBHOMEPHOIO, II0KA3aTEIbHOTO M HOPMAJIBHOIO
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pacnpe/iesieHuii; YMEHHUE HCIIONIb30BaTh CBOMCTBA H3YYEHHBIX pACIpENEICHUN Ui
pelieHusl 3ajlad; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX YHCEN, METOJIbl
BBIOOPOYHBIX HCCJIECIOBAHUN; YMEHHE TPUBOJUTH NPUMEPHI TPOSBICHHUS 3aKOHA
OOJIBLIIMX YKCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSIX;

I128) ymenue cBOOOJHO OMEPUPOBATH MOHATUSAMH: TOYKA, MpsiMasi, TUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUH yroj, IBYTPaHHBIM YroJ, TpeXTpaHHBIM yrou,
[epeceKaloIInecs], NapalelIbHble M CKPELUBAIOIIMECS MHpPSMbIE, MAapaJlIeIbHOCTh U
NEePIEHAUKYIAPHOCTh MPSMBIX U IUIOCKOCTEH, Yrojl MEXIy HpPSIMBIMH, Yol MEXIY
NpsIMOM M IUIOCKOCTBIO, YroJd MEXAY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IIpU
peleHnH 3a7ay HM3y4deHHble (aKThl M TEOpPEeMbl IJAHUMETPUH; YMEHHME OLIEHUBATb
pasMepel OOBEKTOB B OKPYXAlOUIeM MHpPE; YMEHHE OINEepUpOBaTh IOHATHIMU:
MHOI'OI'pDaHHHMK, CEYEHHE MHOIOI'PDAaHHHMKA, IPABUIbHBIH MHOTOIpaHHUK, IpHU3Ma,
nupamua, GUrypa u NOBEpXHOCTh BpallleHUs, IWIHHIP, KOHYC, map, chepa, pa3BepTka
MIOBEPXHOCTH, CEUYEHUs KOHyCa M LMJIMHJIpPA, MapajuleJbHble OCH WIM OCHOBAHMIO,
CEYEeHHUEe IIapa, IUIOCKOCTh, Kacaromascs cdepsl, HWINHAPA, KOHYCa; YMEHHE CTPOUTh
CeYeHHEe MHOIOIPaHHMKA, M300pa)xkaTb MHOIOTPaHHUKH, (QUIYypbl U IOBEPXHOCTHU
BpallleHUs, UX CEUEHHUs, B TOM YHUCJIE C IMOMOLIBIO 3JIEKTPOHHBIX CPEACTB; yYMEHHE
NPUMEHSATh CBOMCTBA TI'E€OMETPUYECKUX (UTYp, CAMOCTOSTENbHO (OPMYIHPOBATh
OTlpesieNieHUs] U3y4aeMbIX (UIyp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX M IPHU3HAKAX
reoMeTpHUecKuX (uryp, oOOCHOBBIBATH WIJIM ONPOBEPraTb MX; yYMEHHE IPOBOAUTH
KJIacCUpUKALKI0 (QUIYp 10 pPA3NIUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMbIE
JIOTIOJIHATENbHBIE TIOCTPOEHUS;

OK2,0K3
OK4,0K5

JIP4, JIP6 JIP3,
JIP9

I129) ymenue cBOOOAHO ONEPUPOBATH MOHATUSAMU: IUIOMIAAL (GUIYPHI, 00bEM
¢burypsl, BeIWYMHA YTJa, PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH, IUIOMIAAb CQepbl, MIOMaAb MOBEPXHOCTH
NUpaMU/bl, TNPU3MBI, KOHYCa, LWIMHApA, O00beM Ky0a, MpsIMOYrOJIbHOTO
napajulefienunea1a, TUpaMuIbl, TPU3Mbl, HWIMHIpA, KOHYyCa, I1apa; YMEHHE HaXOIUTh
OTHOIIIEHHE 00BEMOB MOI00HBIX GUTYP;

OK2,0K3
OK4,0KS5, OK1

JIP4, JIP6 JIP3,
JIP9

I130) ymeHnune cBOOOMHO OINEpUPOBATH TOHATHAMU: ABHUKEHUE, MapauIeIbHBIN

OK1,0K2,0K3
OK4,

JIP4, JIP6 JIP3,
JIP9
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MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH W B TIPOCTPAHCTBE, TOBOPOT, MPEoOpazoBaHHE
nmoao0us, moo00HbIe (GUTYPBI; YMEHHUE PACIO3HABATh PaBHBIC U MOJ00HBIC (UTYPHI, B
TOM YHCI€ B TMPHUPOAC, HUCKYCCTBE, apXHTEKType, YMEHHE HCIIOIb30BATh
TE€OMETPUYCCKUE OTHOLICHHS, HAXOJIUTh T€OMETPUYCCKHE BEIMYUHBI (IUITMHA, YTOJI,
I0IaAb, 00BEM) MPHU PEIICHUH 33/1a4 U3 JAPYrUX Y4eOHBIX MPEIMETOB U U3 PEabHOM
KHU3HH,

I131) ymenue CBOOOJHO OINEPHUPOBATH TMOHATHAMU: NPSIMOYTOJIbHAS CHCTEMa
KOOp/IMHAT, BEKTOP, KOOPJMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEJCHNE BEKTOpPAa HA YHCIIO, PAa3IOKEHHE BEKTOpa MO 0a3ucy, CKalsipHOE
IIPOU3BEJCHNE, BEKTOPHOE IPOM3BEAECHUE, YroJl MEXIy BEKTOpaMM; YMEHHE
WCTOJIBb30BAaTh BEKTOPHBIM M KOOPJMHATHBIA METOJ JUIS DPEUICHUS TEeOMETPUYECKHX
3aJa4 U 3ajja4y APYrux y4eOHbIX MPEIMETOB; ONepUpOBaTh MOHATUAMU: MaTpula 2 X 2 u
3 x 3, onpeenuTesb MaTPULIbl, FEOMETPUUECKUN CMBICI ONPEIEIUTENS;

OK2,0K3
OK4,0K1

JIP4, JIP6 JIP3,
JIP9
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