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1. OBHIASA XAPAKTEPUCTHKA PéEO‘IEfI IMPOI'PAMMUBI
OBIIEOBPA3OBATEJBHOU JUCIHUITJINHBI
«MATEMATUKA»

1.1. MecTo TMCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl
CIIO:

O6meobpazoBaTebHASA TUCITUTUTIHA «Marematuka SIBIISICTCS
00s3aTebHOM  4YacThi0  OOIIE00pa30BaTENbHOIO  IMKJIA  00pa3oBaTeNbHOM
nporpammbel B cootBercTBUM ¢ PI'OC CIIO mo cmemumansuoctu 09.02.07
HNudopmanmonnsie cuctemMbl U mporpammupoBanue ([Iporpammuct) 0a3zoBas
MOATOTOBKA, BXOAAIIEH B COCTaB YKpyIHeHHOU rpynibl crienuanibHocTeit 09.00.00
WNudopMaTrka 1 BEIYUCITHTETbHAS TEXHUKA

1.2. 1lesu u niaHupyeMble pe3yabTAThl 0CBOCHHUS IMCUMILINHBI:

1.2.1. Heapb AuCUMILIHHBI

Conepxanue IPOTPAMMBI 00111600 pa30BaTEIbHOM JACIUTLIAHBI
«MaremaTvka» HalpaBJI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ U3Y4YeHHUS B
coorBercTBUM ¢ TpeboBanusiMu PI'OC COO c ywyerom mnpodeccrHoHaIbHOMI
HarnpasyieHHocTH PI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOCHHMS 0011e00pa3oBaTe/JIbHOU
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AMCLUILUIMHA UMeeT pu GpopMupoBaHuu U pazsutuu OK

n [IK




O01mme KOMIETEeHIINHU

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oomue JAucuunimHapHbie
OK 01 Bribupats - chopMupoBaTh TPaXJAHCKYIO TO3UIMIO | - BIaJeTh METOJAaMU  JIOKA3aTelIbCTB, aAJITOPUTMaMHU
CIIOCOOBI peIIeHuUs 3a1a4 o0yyJaroIerocs KaK AKTUBHOT'O U | pemieHHs 3a1a4; yMeHHE (HOPMYIHPOBATH OMpEICIICHUS,
npodeccnoHanbHOM OTBETCTBEHHOTO YJieHa POCCHUHCKOrO | aKCMOMBI W  TEOPEMBbI, MPUMEHATh UX, IPOBOJIUTH
NesITENIbHOCTH o011IecTBa; JI0Ka3aTeNbHbIE PACCYKIEHUS B XOJ€ PEIICHUS 3a/]a4;
[PUMEHUTEIHHO - TOTOBHOCTh K  TYMaHUTapHOH U | - yMeTb ONEpUPOBATh MOHATHSMHU: CTENEHb YHCIA,
K Pa3JIMYHbBIM KOHTCKCTaM BOJIOHTGpCKOfI ACATCIIbHOCTH, norapmbM qucijia, YMCHUC BBITIOJIHATH BBIYHCIICHUC

- OCO3HATh JIMYHBIA BKJIAJ B IOCTPOCHHH
YCTOWYMBOTO OYIyIIIEro;

- copMupoBath MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO
pa3BUTHS HAyKH U OOINECTBEHHON MPaKTHKH,
OCHOBaHHOT'O HA  JUaore KYJIBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

- CaMOCTOSITENbHO  (OPMYJIMPOBaTh U
aKTyaJIM3MpOBaTh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

- BHOCUTb KOPPCKTUBBI B JACATCILHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OIICHUBATb PUCKU HOCJ'IeI[CTBHfI JACATCIIBHOCTH,
- pa3BUBaTh KpEaTHMBHOE MBIIUICHUE TIPU
PEIICHUHN XU3HCHHBIX HpO6J'IeM;

- CIIOCOOHOCTD u TOTOBHOCTD K
CaMOCTOSITEILHOMY TIOUCKY METOJIOB PEIICHHUS
MPAKTHYECKIX 3ajad, MIPUMEHCHHIO

Pa3IMYHbBIX METOJIOB MO3HAHUS;

- CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE
3ala4yd B 00pa3oBaTeIbHOU NEATEIbHOCTH U
KU3HEHHBIX CUTYalUsX;

3HaYeHUI U MpeoOpa30BaHUs BBIPAKEHUN CO CTENEHSIMU U
norapupmMamu, TpeoOpa3oBaHUS JIPOOHO-PAIOHATBHBIX
BBIPKEHHUI;

- yMeTb BBIOMpaTh NOAXOIALIMM H3Y4YEHHBI METON IS
pelleHus 3a/1ayM, pacro3HaBaTh MaTeMaTHueckue (paxkThl U
MaTeMaTUYeCKUe MOJEIU B NPUPOAHBIX M OOIIECTBEHHBIX
ABJIICHUSX, B HCKYCCTBE, YMEHUE IIPUBOAUTHL IPUMEPHI
MaTE€MaTUYeCKNX OTKPBITHM POCCHUMCKOM M  MHPOBOM
MaTeMaTU4YeCKON HayKHU.

- YMETb ONEPUPOBATH IOHATUSAMHU: HATypalbHOE YHCIIO,
L[EJI0€ YUCIIO0, OCTATOK IO MOZYJIIO, palMOHAIbHOE YHUCIIO,
VUPPALMOHAIBHOE YHCIIO, MHOYKECTBA HATYPAJIBHBIX, LIEIIbIX,
palMOHAJIbHBIX, JEHCTBUTEIILHBIX YHCell; YMETh
WCIIOJIB30BaTh MPHU3HAKHU JIETUMOCTH, HAUMEHbBIIUNA OOIINH
JenuTeNs M HauMeHbllee oOlee KpaTHOE, ajlrOpUTM
EBxnmnia npu pemeHny 3a1ad; 3HAKOMCTBO C PA3TTMYHBIMU
[TO3ULIMOHHBIMU CUCTEMaMHU CUUCIICHUS;

- YMETh MOJEIHMPOBATH pEalbHbIE CHUTYallUH HA S3bIKE
MaTeMaTUKH;  COCTABJIATH  BBIPAXEHUs,  ypaBHEHHS,
HEpPaBEHCTBA W UX CHCTEMBl IO YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJEIN C HCIHOJIB30BAaHUEM
anmapata anreOpbl, HHTEPIPETUPOBATH  IMOJTYYECHHBIN
pe3ynbTaT; CTPOUTh MAaTEMATHYECKUE MOJEIU C IOMOUIBIO




- yMeTh HWHTErPUPOBATh 3HAHUSA M3 Pa3HBIX
MIPEIMETHBIX 00IacTe;

- BBIABUI'aTb HOBBIC HACH, IIp€iararb
OPHUT'MHAJIBHBIC MMOAXOAbI U PCUHICHU S,
- HUMCTb BHYTPCHHIOIO MOTHUBAIIHUIO,

BKJIIOYAIOLIYI0 CTPEMJICHUE K JIOCTHUKECHUIO
e M YCIeXY, ONTHUMH3M, WHUIIMATHUBHOCTb,
yMEHUE JCUCTBOBaTh, MCXOJs U3 CBOUX
BO3MOKHOCTEH

TeOMETPHUCCKUX TMOHSITHI U BEJIMYWH, PEIIaTh CBS3aHHBIC C
HUMHU TPAKTHYCCKHUC 3aJadr; COCTABJIATH BCPOATHOCTHYIO
MOJICNIb M HMHTEPIPETUPOBATh TOJYYCHHBIH pE3yJbTarT;
peliaTh MPUKIAAHBIC 3aJa4X CPCACTBAMU MATCMATHYCCKOI'O
aHaaM3a, B TOM WYHUCIE COIHUAIbHO-YKOHOMHYECKOTO U
(U3HYECKOTO XapaKTepa

OK 02 Ucnonr3oBath
COBPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIHM3a U
MHTEPIIpETauU
MHGbOpMALNH, H
MH(OPMAIMOHHBIC
TEXHOJIOTHH ISl BBITTOJTHEHHSI
Ragad MmpogecCHOHATBLHOM
e TeTbHOCTH

- YMCTb BSaI/IMOIIef/'ICTBOBaTI) C COMaJIbHbBIMHAU
WHCTHTYTaMH B COOTBETCTBUM C  HX
(GyHKIMSAMU ¥ Ha3HAYCHUEM;

- CHnocoOHOCTh OICHMBATh CHTYallUI0 |
IIpUHHUMATh OCO3HAHHBbIC peuicHus,
OPUCHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI 1 HICHHOCTH;

- TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH
MacTepcTBa, TPYA0Jto0ue;

- TOTOBHOCTb K aKTUBHOW J€ATEIbHOCTHU

TEXHOJIOTHYSCKOM Hu COITMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMUPOBATb, TJIAaHUPOBATH i
CaMOCTOSTEIHHO BBITIOJIHATH TaKylo
JIeITEIILHOCTD;

- MOJIy4aTh HOBBIC 3HAHUA, ero
MHTEpIIpEeTalNH, peoOpa3oBaHUIO u
MPUMEHEHUIO B Pa3NUYHBIX  Y4EOHBIX
CUTyallMsiX, B TOM 4YHCIE TIPH CO3JaHUU

y4EOHBIX U COIIMATBHBIX IPOEKTOB;

- BBIBIIATh IIPUYHUHHO-CIIEICTBEHHBIE CBSI3U U
aKTyaJIU3UpOBaTh 3az1auy, BBIJIBUT'aTh
TUIIOTE3y €€ pEelIeHUs, HaXOAUTh APTyMEHTHI
JUISL  JTOKa3aTeNIbCTBA CBOMX YTBEP)KIACHUU,
3a/1aBaTh NapaMeTpPbl U KPUTEPUH PELICHUS;

- BJIAJICTh HaBBIKAMU TOJIy4eHHs] HHPOPMALIUU

- YMETh ONEPUPOBATH NOHATHIMH: palliOHATbHAS QYHKIHU,
nokasaresbHast byHKLHSA, CTeINeHHast byHKLHSA,
JorapupmMuIecKas byHKIHA, TPUTOHOMETPUUECKUE
byHKIIMKM, 00paTHbIE (PYHKIHUU; YMEHHE CTPOUTH Ipaduku
U3y4eHHBIX  (YHKUIWH, WCIOJIB30BaTh TpapuKd  TpU
U3y4EHHUH MPOLIECCOB U 3aBUCUMOCTEH, PHU PELICHNH 3a]a4
U3 JpYrux ydeOHBIX NPEIMETOB W 3aJad M3 pealbHOU
JKU3HHM; BbIpaXaTh (OopMyJaMH 3aBUCUMOCTH  MEXIY
BEIIMYMHAMU;

- yMeTb  ONEpUpOBaTh  MOHATUAMHU:  TOXKJIECTBO,
TOKIECTBEHHOE TIpeo0pa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
cUCTeMa YypaBHEHMH M HEpPaBEHCTB, pPaBHOCHJIBHOCTh
YpaBHEHHI, HEPaBEHCTB M CHUCTEM, palMOHAJIBHEIE,
UppalnyoHaIbHbIE, NoKa3aTesbHbIE, CTETICHHBIE,
JorapupMHUUECKUe,  TPUTOHOMETPUYECKHE  YpaBHEHUS,
HEpaBEHCTBA U CHCTEMBI; yMEThb pellaTb ypaBHEHMS,
HEPaBEHCTBA M CUCTEMBI C IMOMOIIBIO PA3JINYHBIX TIPUEMOB;
pemiaTb ~ ypaBHEHHs, HEPaBEHCTBA U  CHUCTEMBI C
nmapamMeTpoM; TPHMEHSATh YypaBHEHHWsS, HEPaBEHCTBA, HX
CHCTEMBI Ul pelleHHs] MaTeMaTUYecKUX 3ajad U 3ajad u3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

- yMeThb CBOOOJHO ONEpUPOBATh MOHATHSAMH: JIBUKECHHUE,
napajuieNIbHBIA TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B
IPOCTPaHCTBE, IOBOPOT, IpeoOpazoBaHue  MOA00MS,
nosoO0HbIe  (QUTYpbl; yMETh paclo3HaBaThb paBHbIE H
noo0HbIe (PUTYpHI, B TOM YHCJIE€ B NPUPOJE, MCKYCCTBE,




u3 MCTOYHHKOB Pa3HBIX THIIOB,
CAMOCTOSITENIBHO ~ OCYIIECTBISATH  IIOHCK,
aHaJIN3, CHUCTEMATH3AIMI0O W WHTEPIPETAIHIO
uHbOpMAIIMK PAa3IMYHBIX BHIOB H  (GOpPM
NPEACTaBIICHHUS;

- HCIIOJIb30BaTh CPEICTBA MH(POPMALIMOHHBIX U
KOMMYHUKAIIHOHHBIX TE€XHOJOTHH B PELICHUU

KOTHUTUBHBIX, KOMMYHUKATHUBHBIX u
OpraHM3allMOHHBIX 3aJjad C COOJII0JIEHUEM
TpeOoBaHUI 3PrOHOMMKH, TEXHHUKHU

0€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKCHHUS,
MPABOBBIX W JTHYECKHX  HOPM, HOPM
nH(pOpPMaIIMOHHOM 0€301MacCHOCTH;

- BJIANETh HAaBBIKAMH pACIO3HABAHHUS U
3al0MMThl  UHPOpPMALUU, HWHPOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTH

apXUTEKType; YMEThb  HCIIOJIb30BATh T'€OMETPUUYECKHE
OTHOILICHHUSI, HAXOAUTh T€OMETPUUECKHUE BEIMYUHBI (JJIMHA,
yroJ, IUiouaab, 00beM) HpU PEIIeHUH 3aJady U3 JAPYrux
y4eOHBIX MPEIMETOB U U3 PEATbHOM KU3HU

OK 03 IInanupoBars u
pealn30BbIBaTH COOCTBEHHOE
rmpodeccnoHansHOE U
ITMYHOCTHOE Pa3BHUTHE,
MPEIPUHUMATETBCKYIO
e TeTbHOCTD B
npodeccuoHanbHOM chepe,
MCTIOJTB30BATh 3HAHUS 110
(bMHAHCOBOW T'PAaMOTHOCTH B
Pa3INIHBIX )KU3HEHHBIX
CUTYaIUsX

- TOTOBHOCTh K CaMOBBIP&KCHHIO B Pa3HBIX
BHUJaX HMCKYCCTBA, CTPEMJICHHUC TMIPOABJIATH
KayecTBa TBOPUECKOM JTMUYHOCTH;

- HUMETb HHTEpeC K pa3IUYHbIM chepam
npoeCCUOHATIBHON  IeSATEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiei
npodeccud U pealn30BbIBATH COOCTBEHHBIE
KHU3HCHHBIC IIJIaHBI, T'OTOBHOCTB n
CIOCOOHOCTh K 00pa30BaHUIO U
caMO00pa30BaHUIO Ha MPOTSKEHUM Bcel
KHU3HH;

- AHAJIN3UPOBATH IMMOJTYYCHHBIC B Xone
pelieHust 3aJayd  Pe3yNbTaThl, KPUTUYECKH
OILICHUBATh nx JOCTOBCPHOCTD,
NPOTHO3UPOBaTh  HW3MEHEHHE B  HOBBIX
YCIOBUSX;

- CaMOCTOSITENIbHO COCTABJIATH IJIaH PELICHUs
npoOIeMBl C y4eTOM HMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH u

- YMCTb OIICPHUPOBATH IIOHATUAMMU: PpalrOHAJIbHBIC,
HppairuOHAIbHBIC, IIOKa3aTCIIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/I‘{eCKI/IC, TPUTOHOMCTPUYCCKHUEC YpPABHCHUA U

HEPaBEHCTBA, NX CHCTEMBI;
- yMETh ONEPUPOBATh MOHATUSIMHU: MHOTOTPAHHUK, CEYEHHE
MHOTOTpaHHHKa, Ky0, mapajuieNienure ], mpu3Ma, mupaMua,
¢durypa v MoOBEpXHOCTh BpallleHUs, LUIUHIP, KOHYC, ILap,
chepa, cedeHus  (QuUTYpHl  BpameHHs, IUIOCKOCTb,
Kacatomasics  cepsl, LIMIMHIpA, KOHyca, IUIOLIA/lb
MOBEPXHOCTH NHPAMHUIBI, TMPHU3MBI, KOHYyCa, IMIIMH/pA,
wiomanas  cepel, 00beM  Kyba, MPAMOYTOJBHOTO
napauieNienure1a, MMPaMuIbl, TPU3MBI, IWIHHIPA, KOHYCA,
1apa; yMeHue u300pakaTb MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpAIICHHS, UX CEUCHHS OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U DJIGKTPOHHBIX  CpPEACTB;  YMETh
pacrio3HaBaTh CHMMETPUIO B TPOCTPAHCTBE; YMETh
pacrio3HaBaTh PaBUIbHbIE MHOTOTPAHHUKHY;

- YMETh ONEPUPOBATH MOHATUSMU: TIPSIMOYTOJIbHASI CHCTEMA
KOOPJIMHAT, KOOPJAWHATHI TOYKH, BEKTOp, KOOPAMHATHI




MPEOYTEHHUI;

- YMCTB OLICHHUBATH pI/ICKI/I nu CBOeBpeMCHHO
MPUHUMATD PEIICHUS 110 UX CHUKEHUIO,

- chopmupoBaTh MPU3HABATH CBOE IPAaBO U
MpaBo JAPYTUX JIFOJEH HA OMTHOKH.

BEKTOpa, CKaJSIPHOE  TPOU3BEICHHE, Yrod  MEXIy
BEKTOpaMH, CyMMa BEKTOPOB, IPOHM3BEICHUE BEKTOpa Ha
YHCJIO; HAXOAUTh C IOMOLIBIO HM3YYEHHBIX (HOpMyI
KOOPJAMHATHI CEPEUHBI OTPE3Ka, PACCTOSIHUE MEXIY ABYMS
TOYKAMU;

- YMeTb CBOOOIHO OIEPUPOBATH MOHATHUSAMH: COYETAHHE,
[IepECTaHOBKA, YHCJIO COYETAaHWH, YHCIO MNEePECTaHOBOK;
Oounom HprOoTOHa; yMeTh NpPUMEHATH KOMOMHATOpPHBIC
(baKxThl 1 paccyKAECHUS Ul pEIIeHHS 33/1a4;

- yMeTb  HaxOIWTh  BEPOSATHOCTH  COOBITHI ¢
UCIIOJIb30BaHUEM TpaUYecKuX METO/OB; NMPHUMEHSTH IS
pemieHust 3amad  (GOPMYNIBI  CIOXKEHHS W YMHOXKCHHS
BEPOSITHOCTEH, (OPMYJYy TOJHOW BEPOSITHOCTH, (HOPMYIy
bepnym, komOuHaTOpHBIE (DAKTHI U (POPMYIIBL; OLICHUBATH
BEPOSITHOCTH PEAIbHBIX COOBITHI; yMETh OIEPUPOBAThH
MNOHATUSIMH:  CIydailHass ~ BEJIMYMHA,  pacupeiesicHHe
BEPOSITHOCTEH, MaTEeMaTHYECKOE OXKUAAHUE, JAUCTIEPCUs H
CTaHJAPTHOE OTKJIOHEHUE CIyYaiiHOH BENMYMHBI, ()YHKIIHU
pacripesiesieHus u IUIOTHOCTH PaBHOMEPHOTO,
MIOKa3aTeTbHOTO M HOPMAJIBHOTO pAaCHpeesiCHUH; yMeTb
UCMOJIb30BaTh CBOMCTBA HM3YyYEHHBIX pacHpeleNeHui s
peleHust 33/1a4; 3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJIBIINX
Yucel, METOJbl BBIOOPOYHBIX HCCIEAOBaHMM; YMETb
MIPUBOINUTE TIPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX YHCEI B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO ONEpPUPOBATh MMOHATHUSAMH: TUIONMIA/b
¢burypel, o6beM (Urypbl, BEIMYMHA YIJa, PACCTOSHHUE OT
TOYKA JO TUIOCKOCTH, PACCTOSHUE MEXIy TMPSMBIMH,
paccTosHHE MEXIYy IUIOCKOCTAMH, IUIOMAAb  chepsl,
IUIOIIAAbh IMOBEPXHOCTH THPAMHIBI, TPU3MBI, KOHYCa,
WIMH/IpA, o0BbeM KyOa, PSIMOYTOJIBHOTO
napauieNienure 1, MMPaMuIbl, IPU3MBI, IWIHHPA, KOHYCA,
1apa; yMEHHE HaxOJHUTh OTHOIIEHHE O0bEMOB MOAOOHBIX

¢uryp




OK 04 D¢ddextuHO
B3aMMOICHCTBOBATh U
paboTaTh B KOJIJICKTUBE U
KOMAaHJIC

- TOTOBHOCTb MPOTUBOCTOATH HACOJIOTUU
IKCTpEeMH3Ma, HAIMOHATN3Ma, KceHohoouw,
JTUCKPUMUHAIIUN I10 COIIMATLHBIM,
PEIUTHO3HBIM,  pPAaCOBBIM,  HAIlMOHAIBHBIM
MpU3HAKaM;

- cdopMupoBaTh HPABCTBEHHOE CO3HAHUE,
3THYECKOTO ITOBEJCHUS;

- TOTOBHOCTb K TPYJy, OCO3HAHHE LIEHHOCTH
MacTepcTBa, TPYA0Jt00ue;

- CTaBUTH MPOOJIEMBI U 3a7a4d, JOITYCKAIOIINE
aJIbTEPHATUBHBIC PEIICHUS,

- BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIICHUS U
B3aHMOJCHCTBUS;

-apryMEHTUPOBAHHO BECTU AHAJIOT, YMETh
CMSTYaTh KOH(IUKTHBIC CUTYAIlUH;

- Pa3BEpPHYTO U JIOTUYHO U3JIaratb CBOI TOUKY
3pEHUS C UCMOJIb30BAHUEM SI3BIKOBBIX CPECTB;
COBMECTHAs JICATCIbHOCTD:

- MOHUMAaTh M MCIOJIb30BaTh IMPEUMYIECTBA
KOMaHJHOW ¥ UHJIMBUyaJIbHOU paboThI;

- BBIOMpaTh TEMATUKy U METOIbl COBMECTHBIX
JNEUCTBUM C Y4YeTOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaXKAOTO YjieHA KOJIJICKTHBA,

- KOOPJAMHHPOBATH W BBINOJHATH paboTy B

YCIOBUSAX  pPEAIBHOIO, BHUPTYaJbHOIO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

- chopmupoBaTh  CaMOKOHTPOIIb, YMETh
NPUHUMATh  OTBETCTBEHHOCTh  3a  CBOE

MOBEJICHUEe, CIMOCOOHOCTh AJaNTUPOBATHCS K
SMOLUMOHAIBHBIM HW3MEHEHHUSIM W MPOSBISATH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

- copmupoBaTh  COUMABHBIE  HABBIKH,
BKJIIOYAIONME  CIMOCOOHOCTh  BBICTPaWBAThH
OTHOIIIEHUS C APYTHUMH JFOAbMHU, 3a00THTHCH,
MIPOSIBIIATh UHTEPEC U pa3pemniatb KOH(INKTHI,

- YMETb OIEpPUPOBaTh MOHATUSAMM: CIIy4alHbII ONBIT U
CIIy4aifHOe COOBITHE, BEPOSTHOCTh CIYy4ailHOTO COOBITHS;
YMEThb  BBIUUCIATH BEPOATHOCTh C  HCIOJIb30BAHUEM
rpadMUecKuX METOJOB; MPUMEHSATH (OPMYIBI CIOXKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBbIE (AKTBl MU
dbopMynbl TIpU pEIIeHUH 337ay; OLIEHUBATh BEPOSITHOCTU
peanbHbIX  COOBITHH; 3HAKOMCTBO CO  CIy4aillHBIMH
BEJIMYMHAMHU; yYMEHHUE TNPUBOIUTH NPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YHUCEN B IPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- yMeTb CBOOOJHO ONEpPUPOBATh IOHATHSAMM: CTEIEHb C
LEeNbIM [IOKa3aTejaeM, KOPEeHb HaTypajJbHOW CTEINEHH,
CTENIEHb C pAlUOHAIbHBIM IIOKa3aTelleM, CTeleHb ¢
IEUCTBUTEILHBIM (BEIIECTBEHHBIM) MoKa3aTelieM,
jgorapupM  yHMciaa, CHHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJILHOTO YUCIIA;

- yMeTb CBOOOJHO OIEpPUPOBaTh MOHATUAMH: TIpapuk
¢bynkunu, oOparHast GYHKOWSA, KOMIO3ULUS (DYHKIHA,
nuHeWHas (yHKIMS, KBajpaTHyHass (YHKIMS, CTEHNEHHas
GYHKIMS € ILEJIbIM [O0Ka3arejleM, TPUTOHOMETPUUYECKUE
¢byHkunu, oOpaTHble TPUTOHOMETpPUUYECKHE  (DYHKIIMH,
NoKasarenbHass MW Jorapupmuyeckas (QyHKUHH; YMETh
CTpOUTh Tpapuku (QyHKIMHA, BBIIOJHATH MpeoOpa3oBaHUs
rpaukoB QyHKIUI;

- YMEeTh MCIOJIb30BaTh rpaduku (YHKIMHA AT U3YYEeHUs
IIPOLIECCOB M 3aBUCUMOCTEH MPH PELIECHUH 3a]a4 U3 IpYrux
y4eOHBIX NPEIMETOB M U3 pPEalbHOM >KU3HH; BBIpAXaThb
(dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

- CBOOOJIHO ONepUpOBaTh MOHATHAMM: YETHOCTh (DYHKIIHH,
NEPUOMIHOCTE  (DYHKIIMHM, OTPAaHMYCHHOCTHh (DYHKIHH,
MOHOTOHHOCTh byHK1HY, KCTPEMYM ¢byHKLUY,
HauOosblllee M HauMEHbllee 3HauyeHus QYHKIUM Ha
IIPOMEXYTKE; YMETh MPOBOJUTH UCCIIEI0BaHUE (DYHKIINU;

- YMETh HCIOJB30BaTh CBOMCTBA W rpaduku (PYHKIUN NSt
peleHNsl ypaBHEHM, HEPaBeHCTB U 3aJ1a4 C MapaMeTpaMu;




- copmupoBaTh MPHUHATHIE MOTHUBBI U
apryMeHTbl JIpyrMX JIIOA€H Ipu aHaIu3e
pe3yabTaTOB AEATEIBHOCTH

n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pELIEHHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO OIEpUPOBATh MOHATHSMHU: TOUKA,
psiMasi, IJI0CKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyd, IJIOCKUN
yrou, JBYTPaHHBIN yrou, TPEXTPaHHBIN yroul,
[IEPECEKAIOIINECS, MapAJUICIIbHBIE M CKPEIIMBAOLIUECS
IpsIMbIE, TIAPAUIEIbHOCTD U MEPIEHIUKYISPHOCTD MPSAMBIX
U INIOCKOCTEH, YroJI MEXKAY IIPSAMBIMU, YTOJI MEXAY MPSIMON
U IUIOCKOCTBIO, YroJdl MEXAY IUIOCKOCTSIMHM; YMEHHE
UCTIOJB30BaTh TPU PEHICHWH 337134 HM3y4YeHHBbIE (DAaKTHI U
TEOpEMbl IUIAHMMETPUM; YMEHHE OLIEHHUBATH pa3Mephl
O0OBEKTOB B OKpYXAIOLIEM MHPE; YMETh OIEPUPOBATh
NOHATUAMM: MHOIOTPAaHHMK, CEYEHHE MHOIOIDAaHHUKA,
NPaBUJIBHBII MHOTOTPAaHHHK, IPU3Ma, MMpaMua, Gurypa u
MOBEPXHOCTh BpallleHUs, LMIMHIpP, KOHYC, Iuap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHyca M LMIMHIDA,
[apajuleJIbHbIE OCHM WM OCHOBAHUIO, CEYEHHE Iuapa,
IUIOCKOCTh, Kacaromasicss cheppl, IIMHApPA, KOHYCA;
YMEHUE CTPOUTh CEUYEHHE MHOTOTpPaHHUKA, H300paXkaTb
MHOTOTPaHHUKH, (DUTYyphl M TNOBEPXHOCTU BpAIICHUS, HX
CEYECHUS, B TOM YHUCJIE C IIOMOUIBIO DJIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHATh CBOHCTBA TE€OMETPUYECKUX QUryp,
CaMOCTOSTENIEHO (OPMYIMPOBATH ONPEACTCHHS N3ydaeMbIX
¢buryp, BBIIBUraTh THIIOTE3bl O CBOMCTBAaX M IMPHU3HAKAX
reoMeTpruecKux ¢Guryp, o0OCHOBBIBaTh WM OINpPOBEpPraTh
UX; YMEHHE TMPOBOJUTH KIacCUpUKaluoo Quryp 1o

YCTHYIO U TIHCEMEHHYIO
[KOMMYHHKAIIMIO Ha
rOCyIapCTBEHHOM SI3bIKE
Pocculickoit denepanuu ¢
YI€TOM 0COOEHHOCTEH
COIIMAJILHOTO U KYJIBTYPHOTO

oOIeyenoBeuyeckue  TYMaHUCTUYECKHE u
JEMOKpaTUYEeCKUE IIEHHOCTH,

- COBepHIeHCTBOBaTB SISBIKOBYIO 58
YUTATEIbCKYI0  KYJIbTYPY KaKk  CpeICTBa

B3aMMOJICHCTBUS MEXIY JIOAbMHU U MO3HAHUS
MUDA;

pa3jInuIHbIM IIpU3HaKaMm, BBIIIOJIHATH HCO6XO,Z[I/IMBIC
JOIOJTHUTCIIBHBIC ITOCTPOCHUA
OK 05 OC}’IJ.ICCTBJBITB - NPUHATb TPAAULIMUOHHBIC HAIWOHAJIBHEIC, - YMCTb OneprupoBaTh IMOHATHUAMMU cpcaHee

apudmernyeckoe, MeauaHa, HauOoJblllee W HaMMEHbIIEE
3HAUEHMs, pa3Max, JUCIEpPCHUs, CTAaHAAPTHOE OTKJIOHEHHE
YHCIIOBOTO Habopa; yMeHHE HU3BJIE€KaTbh, HHTEPIPETUPOBATH
uHpOpMalMIO, TPEACTAaBICHHYIO B  Tabimumax, Ha
Juarpammax, rpagukax, OTpakarollyl0 CBONCTBA peaJIbHbBIX
IPOIIECCOB U SIBICHUH; MpPeJCTaBlIsATh HH(OpMAIMIO ¢
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KOHTEKCTa - OCO3HATh LIEHHOCTH HAYYHOH NESITEIbHOCTH, ITOMOIIBIO TaOJIHIL u Jarpamu; HCCIIeI0BaTh
FOTOBHOCTh  OCYLIECTBJISITh IPOCKTHYIO U CTaTUCTUYECKUE JAHHBIE, B TOM YHCIE C NPUMECHEHUEM
HCCIIEIOBATENIBCKYIO JIeATEILHOCTh rpau4ecKux METOJIOB U DJICKTPOHHBIX CPEJCTB;
WHJIUBUYaJIbHO U B TPYIIIE; - yMETb ONEPUPOBATHh NOHATHUSIMHU: TOYKA, MpsSIMasi,
- BHOCHUTb KOPPEKTHUBBI B JI€ITEIbHOCTb, IUIOCKOCTb, MIPOCTPAHCTBO, JIByrpaHHbIN yroJl,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM, CKPEIMBAOIINECS MpsIMbIE, MapajuIeIbHOCTh u
OIIEHUBATh PUCKHU MOCJIEACTBUN IE€SITEILHOCTH; MEePIEHANKYJISIPHOCTh MPSIMBIX U IUIOCKOCTEH, YroJl MEXIy
- BJIAJICTh HaBBIKAMH yueOHo- NPSAMBIMHM, YIOJI MEXKIY HOPSAMOM M IUIOCKOCTBIO, YroJI
HCCIIeI0BATEIbCKOM u MPOEKTHOM MEXK]y TJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH,
JIeATEIIHHOCTH, HaBBIKAMH paspenieHus pacCTOAHUE MEXAY MPAMBIMU, PACCTOSIHUE  MEKIY
npo0Jem; IUIOCKOCTSIMM;
- CO37]aBaTh TEKCTHI B Pa3IMYHBIX opMmaTax C - YMEThb HCHOJIb30BAaTh NPHU PEIICHUU 3aJa4 W3YYCHHbIC
y4eTOM Ha3HaueHus MH(OPMALUU U LEIeBOU bakTel ¥ Teopembl IUIAHUMETPUHU; YMEHHE OICHUBATh
ayTUTOPUH, BBIOWpAs ONTUMAIBHYIO (opMy pa3Mepbl O0BEKTOB OKPYKAIOIIETO MUPA;
MPEACTABICHUS U BU3YyaIU3aLHH;
- BJaAeTh HABBIKAMM  IMO3HABATECIHLHOU
pediekcu Kak OCO3HAaHHUS COBEpIIACMBIX
JICUCTBUHA M MBICIUTEIIBHBIX MPOLIECCOB, HX
pe3yJIbTaTOB U OCHOBAHMI
OK 06 IIposiBnarts - TOTOBHOCTH K AaKTHBHOH JeSTEIbHOCTH - YMETb pemiaTh TEKCTOBBIC 3aJa4d Pa3HBIX THUIOB (B TOM
rpak1aHCKO- TEXHOJIOTHYECKOM u coIaJbHOM qrclie Ha MPOIEHTHI, IO U YacTH, Ha JBIXKEHHUE, paboTy,
[MaTPUOTUYECKYIO MTO3ULHIO, HAMpaBJIEHHOCTH, CIIOCOOHOCTH CTOMMOCTh TOBApOB M YCIyT, HAJOTH, 3ajJaud U3 00JacTH
IIEMOHCTPUPOBATH WHUIMUPOBATD, IJIAHUPOBATH u yOpaBleHUs JHUYHBIMH W CEMEWHbIMH  (UHAHCAMH);
0CO3HAHHOE IIOBE/ICHHE Ha CaMOCTOSITEILHO BBITIOTHATE TaKYIO COCTaBIISITh BBIPAKEHUSA, YPABHECHHS, HEPABEHCTBA M WX
OCHOBE TPaJULIMOHHBIX JIeATEIIbHOCTD; CHCTEMBI II0 YCJIOBHUIO 3aJa4M, MCCIEAOBATH ITOJYYEHHOE

00IIeYETOBEYECKUX
[IEHHOCTE, B TOM YHCIIE C
YIETOM rapMOHU3AINN
MEKHAITHOHAIBHBIX U
Me)erJ'II/IFI/IOSHBIX
OTHOIICHU, TPUMEHSTh
CTaHIapThI
QHTHKOPPYIIIUOHHOTO
MOBEICHUS

- HJ'IaHI/IpOBaTB nu OCYHIGCTBJ'H[TB HeﬁCTBHH B
OKpYy’Karollel cpelie Ha OCHOBE 3HAHMS Iielieit
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- CaMOCTOSTEIbHO OCYIIECTBIISATh
HOBHaBaTeJ'H)Hy}O JCATCIIBHOCTD, BBISABJISITH
mpoOieMbl, CTaBUTh H  (OPMYIUPOBATH
coOCTBeHHBIE 3aJauyd B 00pa3oBaTeNbHON
JeSTeNbHOCTH U KU3HEHHBIX CUTYAIIHIX;

- cnocobcTtBoBaTh  (OPMUPOBAHHUIO U
MPOSIBIICHUIO IIMPOKOW JPYIUIIMU B Pa3HBIX

pelleHre 1 OLEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

- YMETb ONEPUPOBATh MOHATHUAMHU: ONpPENEICHHUE, aKCHOMA,
TEOopeMa, CIEACTBUE, CBOMCTBO, NMPHU3HAK, 10KA3aTEIbCTBO,
paBHOCHIIbHBIE (OPMYJIHMPOBKH; yMETh (POpMyTUpOBaThH
o0paTHOE M MPOTUBONOJIOXKHOE YTBEPKJIECHUE, NMPUBOAUTH
IpUMEpPbl W KOHTPIPUMEpPHI, HCIIONb30BaTb  METOJ
MaTeMaTHYeCKON HWHIYKIHMH;, IPOBOAUTH JIOKa3aTelbHbIE
paccyX/IeHHs IpU PELICHUH 3a7ad, OLICHUBATh JIOTHUECKYIO
MIPaBUJILHOCTD PACCYXKIACHUM;
- yMeTh  CBOOOJHO

OINCPpUPOBATH IIOHATHUAMMU

11



001acTIX 3HAHUH, MOCTOSHHO IMOBBIIIATE CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIH YPOBEHB;

- copMupoBaTh, pa3BHBaTh CIOCOOHOCTh
MMOHMMATh MUP C TIO3UIUHU APYTOro YeIOBeKa

apudMeTHIecKast mporpeccus,
OeckoHeuyHO yObIBaromas

YMETh 3aaBaTh
Yyucie C  [OMOIIBIO

MIOCJIEI0BATEIbHOCTD,
reOMETpUYECKasl Iporpeccus,
reoMeTpuyecKas MIPOrpeCccusi;
MOCJICIOBATEIbHOCTH, B  TOM
PEKYpPPEHTHBIX (hopmyit;

- yYMETh BBIOMpaTh MOAXOIALUIMN METOJ I pelIeHUs
3a/1a4v; NOHUMAaHUE 3HAYUMOCTH MAaTeMaTHUKU B U3YYEHUU
MPUPOHBIX U OOIIECTBEHHBIX MPOILIECCOB U SIBIICHUM; YMETh
pacno3HaBaTb NPOSBICHHE 3aKOHOB MATEMAaTHKU B
HCKYCCTBE, YMETh MPUBOJUTH MPUMEPHl MATEMATUYECKUX
OTKPBITHI POCCUICKON U MUPOBOM MAaTeMaTUYE€CKOM HAYKH

OK 07 CopeticTBOBaThH
COXPAHEHUIO OKPYKArOIIei
Cpelibl, pecypcocOepekeHHIO,
[MPUMEHSTH 3HAHUS 00
M3MCHCHHUH KJINMAaTa,
[TPUHITATIBEI OEPEHKITHBOTO
MPOU3BOICTBA, 3P (HEKTUBHO
NIECTBOBATh B UPE3BbIYANHBIX
CUTYaIHIX

- HE MPUHUMATh JACHCTBHS, IPUHOCAILNUE BPEL
OKpY’Karolllel cpee;
- yMETh TPOTHO3HPOBATH HEOJIArONPHUSTHBIC

9KOJIOTUYECKUE MOCJIE/ICTBHS
MPEeATTPUHUMAEMBIX JICUCTBUU,
MpeA0TBpaLATh UX;

- paclIupUTh OIBIT JIEATEIIbBHOCTH

9KOJIOTMYECKOH HAIPaBICHHOCTH;

- pa3palaThIBaTh IJIaH PEIIEHUs MPOOJEMBI C
Y4ETOM aHaJIM3a MMEIOIINXCS MaTepHalIbHBIX
1 HEMaTepHUallbHBIX PECYPCOB;

- OCYILECTBIATH LIEJICHANPABICHHBIA ITOMCK
[IepeHoca CPEeACTB U CIOCOO0OB [JEHCTBUSA B
npodecCHOHATIBbHYIO Cpeny;

- YMETh MIEPEHOCUTh 3HAHUS B
MO3HABATENbHYI0 M TMPAKTUYECKYI0 00JacTu
KHU3HEICSATENIbHOCTH;

- Ipeajaratb HOBBIE IPOEKTHI, OLIEHUBATh
UJeu C TO3ULMN HOBU3HBI, OPUTHHAILHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;

- J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh
KOPPEKTUBBl B  JI€ATENbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YIbTATOB LIEISIM.

- YMETh ONEPHUPOBATH MOHATUSAMU: (YHKIHUS, HEIIPEPHIBHASL
¢byHKLUsA, NPOU3BOAHASA, INEpBOOOpa3Hasi, OINpeneIeHHbIN
MHTETpall; YyMETb HaXOAWUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX
GbyHKUUH, UCTIONb3Ys CIPaBOYHbIE MaTepHabl;
UCCIIeIOBAaTh B NPOCTEUIIMX  cioydasx (YHKIAHM Ha
MOHOTOHHOCTb, HAaXOJUTh HaWOOJbIINE W HaMMEHBIINE
3Ha4eHUs (YHKUUH; CTPOUTH TpauKH MHOTOUWIEHOB C
UCMOJIb30BaHUEM alllapaTta MaTeMaTHMYecKOro aHallu3a;
NPUMEHSTh TMPOU3BOAHYI0 IPU pELIEHUH 3a7ady Ha
JIBIDKEHUE; pellaTh MPakTUKO-OPUEHTHPOBAHHbBIE 3a7jaull Ha
HauOOJbIIMNE M HAaWMEHBIINE 3HAU€HUS, Ha HaXO0XJECHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

- YMEThb BBIYMUCIATH T€OMETPUYECKHE BEIUYMHBI (IUIMHA,
yroJ, Mouaib, 00beM, MIONaab MOBEPXHOCTH), UCHIOIb3Ys
M3Y4YEHHbIE (OPMYJIIBI U METOIBI;

- yMeTb ONEpUpOBaTh TMOHATHSAMH: HENPEPHIBHOCTH
GbyHKIMM, acUMOTOTHI rpaduka QyHKINU, TIepBas U BTOpast
NpOU3BO/IHAS (DYHKIUH, T€OMETPHUUECKUI M (U3NYECKU
CMBICJI IIPOM3BOJHOW, IepBOOOpa3Has, ONpeNeIeHHBIN
MHTETpal;, yMETh HaXOIUTh aCUMNTOTHI rpaduka GyHKINHU;
YMEHHE BBIUUCISTH MPOU3BOJHBIE CYMMBI, NPOU3BEACHMUS,
YaCTHOTO M KOMITO3UIMM (YHKLUH, HAXOAUTh ypaBHEHHE
KacaTelbHOU K rpaduKy QyHKIUY;

- YMEThb HCIOJIb30BaTh MPOU3BOIAHYIO JUISI HCCIIEIOBaHMS
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GbyHKIUH, U1 HAaXOXKACHWUS HAWIYYIIEro pelIeHUs B
MPUKIAIHBIX, B TOM YHUCJE COLUAIbHO-DPKOHOMHYECKUX U
busznueckux 3agadax, Ui ONpEeAENeHUS CKOPOCTH U

YCKOpPEHUS; HAXOJWUTh TIUIOMATM W 00beMbl (uryp ¢
TIOMOIIIBIO UHTETpaa; MIPUBOJHUTH IpUMEPbI
MaTEMaTHYECKOTO MOJICTTUPOBAHUS c TIOMOIIBIO
nuddepeHIMaIbHBIX YPaBHCHHH;

- yMETh CBOOOJTHO OTIepUpPOBAThH TIOHSITHSIMH:
NPSIMOYTOJIbHAsI CHCTEMa KOOPJIUHAT, BEKTOP, KOOPIAMHATHI
TOYKH, KOOPJAMHATHI  BEKTOpa, CyMMa  BEKTOPOB,
MIPOM3BEICHUE BEKTOPA Ha YHCJIO, Pa3JIOKEHHE BEKTOpa IO
6azmucy, CKaJISIpHOE NIPOU3BECHNE, BEKTOPHOE
NPOU3BEACHUE, yrojl  MEXAy  BEKTOpaMH;  YMCHHE

HCIIOJIb30BaTh BEKTOPHBIM M KOOPAWMHATHBIA METOX ISt
pelLeHHs] TeOMETPUYECKUX 3a/1ad U 3334 JIPYTUX y4eOHbIX
IIPEIMETOB;

OK 08. Hcnonb3oBaTh)
cpencTBa ¢busndeckoit
KYJIBTYPBl JJII COXPAHECHUS M|
YKpEIUIeHusT ~ 370pOBbS B
nporiecce MpoecCHOHATBHON
e TeIbHOCTH u
MO IepXKaHUusT HEOOXOAUMOTO
YPOBHS

IMOATOTOBJICHHOCTH.

(bu3UIeCKoi

COBMECTHAs JEATEIbHOCTb:
- IOHMMAaTh U HCIIOJIb30BATh MPEUMYIIECTBA
KOMAaHTHOW ¥ MHAMBUyalbHOMN paboThI;

- BbIOMpaTh TEMATUKY U METOJbl COBMECTHBIX
JIeUCTBUH € y4eToM OOIUX HHTEPECOB H
BO3MOYKHOCTEH KaK/10T0 YJieHa KOJUIEKTHBA;

- KOOPJIMHHMPOBATH U BBHINOJHATH pPaldOTy B

YCIIOBUSX  PEATBHOTO, BHUPTYaJLHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- chopMHpOBaTH CaMOKOHTPOJIb, YMETh
MPUHUMATh  OTBETCTBEHHOCTh  3a  CBOE

MOBE/ICHNUE, CIOCOOHOCTh aJanTHPOBATHCS K
SMOLIMOHAIBHBIM HM3MEHEHUSIM U IPOSIBIIATH
rMOKOCTh, OBITH OTKPHITHIM HOBOMY;

- chopMupoBaTh  COLMAIbHBIE  HABBIKH,
BKJIIOYAIOIME  CIHOCOOHOCTh  BBICTPauBATH
OTHOILICHMS C JIPYTHMH JIIOJIbMH, 3a00TUTHCH,
MIPOSBIISATH UHTEPEC U pa3peliaTb KOH(INKTHL;
- chopMHpOBATH  TNPHUHITHIE  MOTHUBBHI

uj

- YMETb ONEpPUPOBATh MOHATUAMU: (YHKLUS, HEIIPEPBbIBHASL
(GyHKIMS, NPOMU3BOJHAsA, MepBooOpa3Has, OIpPEEICHHbIN
UHTETpaJl; YMEThb HaXOAWUThb IPOMU3BOJHBIE DJIEMEHTAPHBIX

byHKIMH, UCIIOJIB3YS CIIPaBOYHbBIE MaTepualbl;
uccleoBaTh B NPOCTEHIIMX —ciaydasx (YHKIMM Ha
MOHOTOHHOCTb, HAaXOJUTh HAuOOJIbIINE M HaUMEHbIINE

3HaueHus: (QYHKIUI; CTPOUTHh TpaQUKd MHOTOUICHOB C
UCIIOJIb30BaHUEM ammnapara MaTeMaTH4YeCKOro aHaju3a;
MPUMEHATh NPOU3BOJHYIO TIPH PEIICHMH 3aJad Ha
JIBIDKCHUE; PelIaTh MPAKTUKO-OPUEHTHPOBAHHBIE 3a/1a4l Ha
HauOOJbIINEe ¥ HAaWMEHBIINE 3HAUCHUS, Ha HaXOXKJICHUE
MyTH, CKOPOCTH ¥ YCKOPEHUS,

- YMETh BBIYHCISATH TEOMETPHUYECKHE BEIHYMHBI (IJIMHA,
yroJ1, Iioliaib, 00beM, IIIOMIAb TOBEPXHOCTH ), UCIIONIb3Ys
U3YYEeHHBIE OPMYIIBI U METO/IBI;

- yMeTh OINEpUpPOBaTh TOHATHSMHU: HEMPEPHIBHOCTH
GbyHKIIMHM, acUMOTOTHI rpaduka QyHKINUU, TIepBas U BTOpas
npon3BoaHAs (YHKIIMHM, TEOMETPHUYECKUH U (HU3UIECKUH
CMBICT TPOU3BOJHOW, TepBooOpa3Hasi, OIpeaeIeHHBIN
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apryMeHThl ~ ApYTUX JIofAeH aHanmze
PE3yJIbTaTOB EATENBHOCTH

- pa3palaThIBaTh IJIaH PEIICHUs MPOOJIEMBI C
Y4E€TOM aHaIN3a MMEIOIIHUXCA MaTepUaIbHBIX
1 HEMaTepHUabHBIX PECYPCOB;

- OCYIIECTBIIATH IEJCHANPABICHHBIA TOUCK
MepeHoca CpelACTB U CHOCOOOB NEHCTBUS B
npoecCHoHABHYIO CPeny;

- YMETb MEPEHOCUTh 3HAHUS B
[IO3HABATENIbHYI0O M IPAaKTUYECKYIO0 O0JacTu
KHU3HECATEIIHOCTH;

- Tpenjaratb HOBBIE TPOEKTHI, OIICHUBATh
UJeH C TO3ULUU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- JaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCHUTH
KOPPEKTUBBl B  JEATEIbHOCTh,  OLICHUBATH|
COOTBETCTBHE PE3YJITATOB IIEIISIM.

npu

UHTErpajl; yMeTh HaXOAUTh ACUMITOTHI rpaduka (QyHKIUH;
YMCHHUC BBIYUCIIATH IMPOHU3BOAHBIC CYMMBbI, IIPOU3BCACHUA,
YaCTHOTO M KOMHIO3WIMH (DYHKIMH, HAXOIUTH ypaBHEHHE
KacaTeJIbHOH K TpaduKy GyHKINY;

- YMETh HCIIOJIb30BaTh NPOU3BOIHYIO JJISI MCCIEAOBaHHUS
GyHKUMH, Ui HAXOXKACHUS HAWIy4dlIero peUIeHus B
NPUKIAJHBIX, B TOM YHUCIE COLUHUAIBHO-3KOHOMHYECKUX H
dusnueckux 3agavax, Ul OIPEAETICHUS CKOPOCTH U

YCKOpPEHUS; HaXOAWUTh IUIOIAgM U o00beMbl Guryp c¢
IIOMOUIbIO UHTErpaa; IIPUBOJIUTH MIPUMEPBI
MaTeMaTU4eCKOro MOJEIMPOBAHUS c MIOMOILBIO

muddepeHIHATEHBIX YPaBHEHHUI;

- YMETh CBOOOJHO ONEPUPOBATH MOHATUSMU: MPSIMOYTOJIbHAS
cUCTeMa  KOOpJIMWHAT,  BEKTOp,  KOOPAWHATHI  TOYKH,
KOOpJIMHATBHl BEKTOpa, CyMMa BEKTOPOB, IMPOHU3BEICHHE
BEKTOpa Ha 4HCIO, pa3joKeHUEe BeKkTopa Imo Oasucy,
CKaJIsIpHOE TPOU3BENIEHUE, BEKTOPHOE IMPOU3BEIACHHE, YrOJ
MEXIy BEKTOpaMH;, YMEHHME WCIIOJIb30BATh BEKTOPHBIA WU
KOOPJMHATHBIA METOJ JUIsl PEIIEHUs] TEOMETPUUYECKUX 3a]ad U
3a/1a4 APYruX y4eOHBIX MPEIMETOB;

OK 09. Iloxs3oBarscs

MpogecCUOHAIBHON
ITOKYMEHTaEeH HA
rOCyAapCTBEHHOM 151

MHOCTPAHHOM S3bIKaX.

COBMECTHAs JEATEIBHOCTD:
- TOHMMaTh U HCIIOJIb30BATh MPEUMYIIECTBA
KOMaHIHOW ¥ MHJMBHIyaIbHON paboTHl;

- BBIOMpaTh TEMATUKY U METObl COBMECTHBIX
JIeUCTBUI € yd4eToM OOLIMX HMHTEPECOB U
BO3MOYKHOCTEH KaK/10T0 YJieHa KOJUIEKTHBA;

- KOOPJIUHHMPOBATH U BBIMOJHATH pPalbOTy B

- YMETh OINEpPUPOBATh MMOHATUAMM: CIy4YalHBIA ONBIT U
ciy4yaiiHOe COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS;
YMETh  BBIUHUCIATH BEPOSTHOCTH C  HCIOJIb30BAHHEM
rpadUyecKux METOJOB; MPUMEHATH (HOPMYIIbI CIOKEHUS U
YMHOXEHUSI BEPOSATHOCTEW, KOMOMHATOpHbIE (AKThl H
dbopMynBl TIpH PEIICHUH 3a]a4; OICHUBATh BEPOSATHOCTHU
pealbHBIX  COOBITHIA; 3HAKOMCTBO CO  CIy4alHBIMH

YCIOBHUSIX ~ pEaJbHOTO, BUPTYaJbHOTO U BETMYMHAMU;, YMEHHE NPHBOJUTH TPUMEPHI TPOSIBICHUS
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS; 3aKOHa OOJNBIIMX YHUCENl B MPUPOAHBIX M OOIIECTBEHHBIX
- chopMHupOBaTH CaMOKOHTPOJIb, yMETh | SIBIICHUSX;

MPUHUMATh  OTBETCTBEHHOCTh 33  CBOE - YyMeTh CBOOOJHO OMEPUPOBATH TMOHSATUSMHU: CTENEHb C
MOBEJIEHNE, CIIOCOOHOCTh aNanTUPOBATHCA K [eJTbIM TIOKa3aTeieM, KOpPEHb HaTypaJlbHOM CTEICHH,
SMOIMOHAIBHBIM H3MEHEHUSM M TMPOSBIATH CTENEHb C palUMOHAIbHBIM IIOKA3aTelieM, CTENEeHb C
THOKOCTB, OBITh OTKPBITHIM HOBOMY; NEUCTBUTEIILHBIM (BEIIECTBEHHBIM) ImoKa3aTelieM,
- chopMUpOBaTh  COIMAIbHBIE  HABBIKH, gorapuM  YuCIa, CHHYC, KOCHHYC ¥  TaHTEHC
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BKJIIOYAIOIME  CIHOCOOHOCTh  BBICTPauBAThH
OTHOIICHUS C JAPYTUMU JIIOJbMH, 3a00TUTHCS,
MIPOSBIIATH UHTEPEC U pa3peliatb KOH(INKTHL,
- copmMupoBaTh MNPHUHATHIE MOTHBBI U
apryMeHThl JIpyruX JIOAed TMpu aHaIu3e
PE3yJIbTaTOB EATENbHOCTH

- pa3palaThIBaTh IJIaH PEIICHUs MPOOJIEMBI C
Y4€TOM aHaIM3a MMEIOIIHUXCA MaTepUaTbHBIX
U HEMaTepHUabHBIX PECYPCOB;

- OCYIIECTBIISATH IIEJICHANPABICHHBIA TOUCK
MepeHoca CpeICTB U CHOCOOOB NEHCTBUS B
poecCHOHABHYIO CPeny;

- yYMETh MEPEHOCUTh 3HAHUS B
[IO3HABATENIbHYI0 U IMPAaKTUYECKYI0 O0JacTu
KHU3HECATEIIbHOCTH;

- Tpenjaratb HOBBIE TPOEKTHI, OIICHUBATh
UJeH C TO3ULUU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTh
KOPPEKTUBBl B  JEATEIBHOCTh, OIICHUBATH
COOTBETCTBHUE PE3yJIbTATOB LEISIM.

IIPOU3BOJILHOIO YHCIIA;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATUSAMH: TpapuK
byakuun, oOpatHas QYHKIHS, KOMITO3HMIMSA (QYHKIUH,
nuHeWHas (QyHKIMS, KBaapaTHyHass (YHKIHS, CTENCHHAs
GyHKLIHSA € LeIbIM I0Ka3aTelleM, TPUTOHOMETpUYECKHE
¢bynkunu, oOpaTHble TPUTOHOMETpPUYECKHE (DYHKIHH,
nokaszaTrenbHass M Jorapupmuueckas (yHKIHMH; YMETb
CTpouTh Tpapuku (YHKIMHA, BBITOIHATH MPeoOpa3zoBaHUs
rpadukoB QyHKITHI;

- YMETh HCIOJIb30BaTh rpaduku (QyHKIHNA IS U3YYCHUS
IPOLIECCOB U 3aBUCUMOCTEH MPH PELIeHUH 3a/1a4 U3 APYrux
y4eOHBIX TPEIMETOB M W3 PEaTbHOH >KU3HHU; BBIPAXKATH
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETUUUHAMU;

- CBOOOJHO ONepUpOBaATh MOHATHAMH: Y€THOCTh (DYHKIIWH,
HNEPUOJIMYHOCTh  (DYHKIMHM, OIPaHMYEHHOCTb (DYHKIUH,
MOHOTOHHOCTh byHKIUN, KCTPEMYM byHKIUH,
HauOoJiplllee M HauMEHbIIee 3HaueHWs (QYHKIUM Ha
MIPOMEKYTKE; YMETh MPOBOJHUTD UCCIIETOBaHUE (DYHKIINU;

- YMeThb HUCIOJIb30BaTh CBOMCTBA U rpaduku QyHKUUH 1Jis
peleHns ypaBHEHHIA, HEPABEHCTB M 3a/1a4 C TTapaMeTpaMu;
n300pakaTh Ha KOOPJAMHATHOM IUIOCKOCTH MHOXECTBa
pELIEHUI YpaBHEHWIA, HEPABEHCTB M UX CUCTEM;

TK 1.1..

I1K 1.2.

@dopMupoBaTh  aIrOPUTMBI  pa3pabOTKU
IIPOTPAaMMHBIX MOJYJIEH B COOTBETCTBHM C
TEXHUYECKHUM 3aJJaHUEM

Pa3pabaTbiBaTh MporpaMMHBIE MOIYIH B
COOTBETCTBUU C TEXHUUYECKUM 3aJaHUEM.
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2. CTPYKTYPA Y COJAEPKAHUE YYEFHOM JJUCIHUATLIMHBI
2.1. O0beM QM CHUIIMHBI K BUAbI YU4eOHOI padoThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 263
B T.4.

OcHoBHOe cojiep:KaHue 239
BT. 4.

TEOpeTHYECKOe 00yUeHHE 117
HpaKTHYECKHE PabOTHI 80
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue 42
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.

Teopernueckoe 00yueHUE 20
[PaKTUYECKUE 3aHATUS 22
KoncyabTanus 8
IMpomexxyTounas aTrecTanus (3IK3aMeH) 16




2.2. TemaTnueckuii IJIaH U co/lep:kaHMe yueOHOH AucHMIINHBI «MaTeMaTHKa»

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHble padoThl M IPaKkTHYeckue 3auaTus, | O0bem | OcBanBaeMbl
pa3iesioB U TeM caMocCTosiTeIbHAsA padoTa o0yuyaommxcsi, Kypcopasi padora (Ipoexr) YacoB | e 3JIeMEeHThI
KOMIIETCHIH
i
1 2 3
Pa3nen 1. [loBTOpeHue 10 OK-01, OK-
Kypca MaTeMATHKH 02, OK-03,
OCHOBHOH IIKOJIBI OK-04, OK-
05, OK-06,
Tema 1.1 Ilenp m 3amaum | Cogep:kaHue y4eOHOI0 MaTepHaja 2 OK-07
MaTeMaTHK{A MpH OCBOCHUU | ] ba3oBble 3HaHMA M yMEHHs IO MaTeMaTHUKE B NPO(eCcCHOHAIbHOH U B MOBCEAHEBHOMN IIK1.1
crenuanbHocTH.  Yncma  wu JesTeNbHOCTH. JIeMcTBUSL HaJ 4YUCIaMM W CTENEHAMH, (OPMYJbl COKPAIIEHHOTO [IK1.2
BBIYUCICHU. FGOMCTpI/IH Ha YMHOXEHHUS.
IJIOCKOCTH.
Tema 1.2 IIpouenrtneie | Cogep:kanue y4eGHOro MaTepHuajia 2
BBIYUCTICHUS. YPaBHEHHS W [ ] [ [IpocThie NPOLCHTHI, Pa3HbIC CIIOCOOB! MX BBIYMCICHHS. Y DABHEHHS 1 HEPABCHCTBA.
HEPABEHCTBA.
Tema 1.3  IIpounenrtnsie | [IpodeccuoHaIbHO-OPHEHTHPOBAHHOE coAepKaHue (coiep:KaHue MPHUKJIATHOTO MOTYJI5) 4
BBITMCIICHUS B 11 |TIIpoctele M CIIOXKHBIE TPOLEHTHI. IIPOIEHTHBIE BBIYUCIECHHS B MPO(ECCHOHAIBHBIX
MpoeCCHOHANIBHBIX 3a/]a4aXx. 3a/a9ax.
2 IIpakTnyeckas padora Nel «IIpoumeHTHBIEe BBIYHCJICHHS B NPO(PEeCCHOHAIBHBIX
3agaqax»
Tema 1.4 Pemenue 3anau. | Cogep:kanue y4eGHOro MaTepuajia 2
BxoaHoit koHTpOIB 1 | Boruucnenus u npeoOpa3oBaHusi. YpaBHEHUS U HEpaBEHCTBA. [ eoMeTpHsl Ha MIOCKOCTH.
Bxo/1HOW KOHTPOJIb.
Pa3nen 2. Anreopa 32 OK-01, OK-
02, OK-03,
Tema 2.1 PazButue nonstus | CoaepkaHue y4eGHOro MaTepuasa 4 OK-04, OK-
0 4ucIie 1 | lenbie m panuoHanmpHble uucia. JleWicTBuTenbHBIE dYHcia. KoMruiekcHbIe dYuca. 05, OK-06,
JleficTBUS Ha/I YHCIIaMH. OK-07
2 IlpakTuyeckass padora Ne2 «ApudmeTnueckue ISHCTBUA HAJl YMCIAMH, CPaBHECHHE
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I1K 1.1I1K1.2

| UMCIIOBEIX BEIPAYKEHMI1»
Tema 2.2 CpoiictBa crenienun | Conep:kaHue Y4eGHOT0 MaTepHaja 6
C PallMOHAJIBHBIM H 1 | Crenenp c pauMOHaJIBHBIM IOKa3aTeleM U ee cBoiicTBa. CTeneHb C JeHCTBUTENbHBIM
JEHCTBUTEIBHBIM IIOKA3aTeJIEM U €€ CBOWCTBA.
II0Ka3aTeIIAMHU 2 | IlpakTuuyeckass padora Ne 3 «HaxoxneHwe 3HAYEHWH CTeNieHEH C palOHATBHBIMU
nokaszaressiMi. CpaBHEHHE CTETICHE.
3 | IIpakruyeckas padora Ned «IIpeoOpaszoBaHue BBIpKEHUH, colepKamx crerneHu. Perenue
NIOKa3aTeJIbHBIX YPABHEHUID).
Coaep:xanue yueOHOTro MaTepHaJia 6
Tema 2.3 [IpeobpazoBanue 1 | KopHu HaTypalbHOMN CTENEeHU U3 yKMcia U X cBoicTBa. [IpeoOpazoBaHue U BbIYKCIEHUE
BBIPAKEHUN C KOPHAMHU N-O1 BBIPAKECHUM, HCIIOJIb3Ysl CBOMCTBA KOPHEN.
creneHu. Pemenue 2 | IpakTnuyeckass padora Ne 5 «Bbluncnenue U cpaBHeHHE KOpHEW. BrimonHnenue
UPPaLMOHATIbHBIX YPABHEHUM pacyeToB C paAuKaIaMm.
3 | [IpakTuueckasi padbora Ne 6 «PerieHre uppairioHaTbHbIX YpaBHEHHID
Tewma 2.4 Jlorapudm uuca. Conepixanue y4eOHOro MaTepuasa 10
JlecATUYHBIN U HATYPAJIbHBIN v
oraprdMEL 1 | Jlorapugm. JvIoraprcpM yucia v ero ceorictea. OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.
ITpaBuna aeiicTBuil ¢ norapudmamu.
2 | IpakTnueckas padora Ne7 «Haxoxmenue 3HaueHWd JorapriMa IO TMPOU3BOJIEHOMY
0cHOBaHuIO. I Iepexon 0T 0JHOro OCHOBaHMS K APYTOMY».
3 | Harypanbsable m necstudsble Jorapumel. JlorapudmupoBanne W TOTEHIMPOBAHUE
BBIPAKECHUI.
4 | IIpakTnueckas padora Ne§ «JlorapudmMupoBanue u NOTEHIIMPOBAHUE BBIPAKEHUMN.»
5 | Jlorapudmuueckre u nokasareiabHble BbhipaxkeHus. [IpeoOpa3oBanue gorapupmMuueckux
Y TIOKAQ3aTEJIbHBIX BBIPAKCHUM.
Tema 2.5 Pemenue IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAepKaHUe IPUKJIATHOTO MOAYJIA) 6
IPUKIAIHBIX 3a7a4 1 Perienrie npukIiaiHbIX 33714 C UCHOJIb30BAHUEM CTETIEHHBIX, MPPALMOHATIbHBIX, TOKa3aTeIbHbIX
U JIOTapu(PMUIECKUX BBIPOKESHUN
2 IIpakTuueckas padora Ne 9 «HaxoxneHre HEM3BECTHOM BEMYMHBI B MPO(ECCHOHATBHBIX
3a/1a4ax C UCIIOJIb30BAaHUEM PALMOHAIIBHBIX, UPPALMOHAIIBHBIX U CTETIEHHBIX BHIPLKEHUH »
3 IIpakruyeckas padora Ne 10 «HaxoxneHne HeM3BECTHOM BEMUMHBI B TIPO(ECCHOHATBHBIX
3aJ1a4ax ¢ UCHOJIb30BaHUEM TOKA3aTeIbHbIX 1 JIOrapi(MUUECKHX BIPOKEHUID
Paznen 3 OcHoBbI 30

TPUIOHOMETPUH

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07
IIK 1.11IK1.2
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Tema 3.1 OcHoBuble oHsTUsE | CoeprkaHue y4e0HOro MaTepuasa 6
1 | Paguannas mepa yrna. I'pagycnHas mepa yria. IloBopoT Touku BOKpyr Haudasia OK-01, OK-
KOODJIMHAT. 02, OK-03,
2 IIpaxTHueckas padora Nell «PaguaHHbIif METO M3MEPEHUS YIVIOB BPALLICHNUS U CBSI3b C OK-04, OK-
TpayCHON MEPOID» 05, OK-06,
3 | Cunyc, KOCHHYC, TaHT€HC U KOTaHTeHC uncia. CHHYC, KOCHHYC M TaHT€HC CYMMBI H OK-07
Pa3HOCTH JBYX YIJIOB. [IK 1.111K1.2
Tema 3.2 OcHOBHBIE Coaepxxanue yueOHOIro MaTepuasa 8
TPUTOHOMETPHUUECKHUE 1 | ®opmynsl mpuBeneHHA. TOXAECTBEHHBbIE NPeoOpa3OBaHUS TPUTOHOMETPUUYECKHUX
TOXKIECTBA BBIPAXKEHHUIA.
2\ CuHyC ¥ KOCHHYC JIBOITHOTO ¥ MOJIOBUHHOTO yria. TOX/IeCTBEHHbIE TpeoOpa3oBaHus
3 IIpakTuyeckas padora Nel2 «OCHOBHBIE TPUTOHOMETPHUUECKHE TOXKIECTBA, (HOPMYJIIbI
CJIOJKEHUS, YIBOCHUS»
4 | BpluhcneHne 3HAUYE€HUI W TOXKIECTBEHHbIE IPeoOpa3oBaHUsS TPUTOHOMETPUUECKUX
BBIPAKCHU.
Tema 3.3 [IpeoOpazoBanme Coaep:xanue yueOHOTo MaTepHaJia 4
MPOCTEUIINX 1 [IpeobpazoBanne CyMMbl TPUTOHOMETPUYECKUX (YHKIMI B TPOM3BEJCHUE UM TPOU3BEICHUS B
TPUTOHOMETPHYECKHX CyMMy
BBIPAKCHHUIA 2 IIpakTuueckas padora Nel3 «lIpeoOpa3oBaHue CyMMbI TPUIOHOMETPUYECKHX (DYHKUMH B
NPOU3BE/ICHNE U ITPOM3BEICHHUSI B CYMMY»
Tewma 3.4 Ipocreiiime Copnepaxanne y4eOHOro MaTepHaJIa 12
TPUTOHOMETPHYECKUE 1 | ApkcuHyc, apKKOCHMHYC, apKTaHI€HC 4Yuciia. BelumcieHue apkcuHyca, apKKOCHHYCa, OK-01, OK-
YpaBHEHMsI U HEPABEHCTBA apKTaHT€HCa Yucla. 02, OK-03,
2 IIpakTuueckas padora Nel4 «OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIMI OK-04, OK-
- 05, OK-06,
3 | Ilpocreiimue TPUTOHOMETPUYECKHE ypaBHEHHSI. CriocoOsl pereHus OK-07
TPUTOHOMETPHUYECKUX YPaBHEHUH. K 1.1TIK1 .2
4 IIpakTuyeckas padora NelS «[Ipocreiinine TPUroHOMETPUYECKHE YPABHEHUSI
5 | Tpuronomerpuueckue HepaBeHCTBA. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.
6 IIpakTuyeckas padora Nel6 «IIpocTeiinmie TPUrOHOMETPUUIECKUE HEPABEHCTBAY
Pa3nen 4. ®yuxumn, nx 20
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CBOICTBA M rpauKu

Tema 4.1 @ynkuuu. [lonsatue | Coagepixanue ydeGHOro MaTepuasa 4
0 HEIPEPHIBHOCTH (DYHKITHH. _
CroiicTBa dyHKIHIL 1 | ®yskuun. O6nactb ONPENENEHUA M  MHOKECTBO 3HAYCHMI: rpadux (bYHISI_H/II/I, OK-01, OK-
noctpoeHne rpadukoB GYHKIUHA, 3aJaHHBIX pa3duYHBIMH crocobamu. CBoiicTBa 02, OK-03,
(GyHKIMHA: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAaHHMYEHHOCTb, MEPUOIUYHOCTb. OK-04, OK-
[IpomexxyTku Bo3pacTaHUsl U yObIBaHMsI, HAMOOJIbIIICE M HAMMEHBIIIEE 3HAYEHUS, TOUKH 05, OK-06,
skcTpemyMma. OOpaTHbIE PYHKIUH. OK-07
2 | IlpakTnueckas padora Nel7 «lloctpoenne u urenue rpadukoB ¢yHkimi. MccnenoBanue IIK 1.111K1.2
yHKITID>
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COoepKaHUe PUKJIATHOTO MOAYJISA) 4
[Tpumeps! PyHKIIMOHATIBHBIX 3aBUCUMOCTEN B peasIbHBIX NpOLeccax U SBICHUSIX.
Ipakrnyeckas paGora Nel8 «lIpumepsl 3aBUCHMMOCTENl MEXIy IEPEMEHHBIMH B PEAIbHBIX
IPOLIECCAX U3 CMEKHBIX JUCIUILIMHY
Tema 4.2 Crenennsle, | Conep:kanue yuedOHOro MaTepuajia 10
[IO0Ka3aTelbHbIE, 1 | Crenennsle, mokasareibHble, Jorapupmudeckne (yHkmun. OmnpeneneHus, CBONCTBA, OK-01, OK-
JorapupmMuyecKue u rpaduxu. 02, OK-03,
TPUTOHOMETPUYECKHE 2 | IpakTnueckass padora Nel9 «CpolicTBa u© rpaduku  NOKa3aTEIbHOM U OK-04, OK-
ynKumn. OOparHble aorapu(pMuUuecKoi pyHKIUNY 05, OK-06,
TPUTOHOMETPUIECKUE 3 | Tpuronomerpuueckue pynkuuu. Onpenenenus, CBOMCTBA, rpaduKH. OK-07
byHKIIH MK 1.11IK1.2
4 | IlpeoOpa3oBanue rpadukoB. I[lapamienbHblii NepeHOC, CUMMETPUS OTHOCHUTEIBHO
KOOPJIMHAT U CUMMETpPHUsl OTHOCUTENIHO Haydaja KOOPAMHAT, CHMMETPHsI OTHOCUTEIBHO
IpsIMON y=X, PAaCTsSHKEHHE U CKaTHE BJIOJIb OCEH KOOPJUHAT.
5 | IlpakTnyeckass padora Ne20 «IIpeoOpazoBanus rpaduka ¢pyHkuuu. ['apmoHndeckue
koneOanus. [Ipuknaaaeie 3amadm»
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEP:KaHUeE (CoAepKaHUe PUKJIATHOTO MOIYJIA) 2
1 | IlpakTuyeckass padora Ne2l «Jlorapudpmuueckass cnupans. Ee Maremarnueckue
CBOMCTBa»
Pa3nen S YpaBnenusi u 22
HepaBeHCTBA
Tema 5.1 YpaBHeHus u Copnepxxanue yueOHOIro MaTepuaJa 12
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CHUCTEMBbI YPAaBHEHUU. 1 | PanmonanbHble, MppallMOHAIbHBIE, TOKA3ATEIbHBIC YPABHEHUS U CUCTEMBI. OK-01, OK-
Hepasencraa. PaBHOCHIIBHOCTh YpaBHEHUI I HEPABEHCTB. 02, OK-03,
2 | IlpakTnyeckas padora Ne22 «Kopuu ypasaenuii. [IpeobpaszoBanie ¥ paBHOCHIBHOCTD OK-04, OK-
yPaBHEHUI» 05, OK-06,
3 | 2 cemectp. Jlorapudmuueckue ypaBHeHUs U cUCTeMbl. OCHOBHBIE IPUEMBI PEIICHHUS OK-07
ypaBHEHUH (pa3ylo’KeHNE HA MHOXKUTEIH, BBEICHUE HOBBIX HEU3BECTHBIX, [10/ICTAHOBKA, K 1.11IK1.2
rpaduIeCKuii METO.).
4 | IIpakTuyeckasa padora Ne23 «OcCHOBHBIE NMPHUEMBbI pelIeHUS ypaBHEHHH. PemieHue
CUCTEM YPaBHEHUIN»
5 | PaunonaneHble, uppaloOHANIbHEIE, TOKa3aTeIbHbIe HepaBeHCTBA. OCHOBHBIC IPUEMBI UX
pelIeHHUs.
6 | Jlorapudmuueckue HepaBeHCTBA. OCHOBHBIE MPUEMBI UX PEIICHHUS.
Tema 5.2 Wcnions3oBaHue Coaep:xxanue yueOHOro MaTepuaJia 6
CBOHCTB U TpapukoB 1 Hcnonp3oBanne cBOMCTB U rpauKoB (PYHKUNN IPU PELLIEHUN YPaBHEHUIM U HEPABEHCTB.
(pyHKIHMH IIpH peIleHrH N300paxeHne Ha KOOPAMHATHOMN IMIIOCKOCTH MHOKECTBA PELICHUI HEPABEHCTB C IBYMS
YPABHCHHH 1 HEPABEHCTB. IIEPEMEHHBIMU U UX CHCTEM.
IIpuknansple 3a1a4u 2 3a/lauy Ha COCTaBJIEHUE YPABHEHUM U CUCTEM YPaBHEHHH.
3 IIpakTuyeckas padora Ne24 «/cnonb3oBaHue CBONCTB U rpaduKoOB QYHKIUM TS
pELIEHUs] YypaBHEHUIN U HEPABEHCTBY
IIpodeccnonabHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJ/IATHOI0 MOAYJIs)
1 [IpumeHeHre MaTeMaTH4YEeCKHMX METOAOB JJIsi PEIICHUs COAEpX aTeNbHbIX 3aJad W3 4
pasnYHbIX o0jacTell HAyKu M NMpakTHKU. MHTeprperanus pe3yiapTara, yueT peaqbHbIX
OTpAHUYECHUN.
2 IIpakTnueckas padora Ne25 «CocraBieHue U pemieHre NpoQecCHoHaNbHBIX 3a/1ad C
ITOMOIIBIO YPABHEHUI
Pa3zgen 6 Hauana 46
MATeMaTHYeCKOro aHAJIu3a
Tema 6.1 Copnepxanue y4eOHOIo MaTepuaJa 6
[MocieoBaTeIbHOCTH. 1 ITocaenoBarensHoCcTH. CriocOOBI 3a1aHKsT M CBOMCTBA YMCIIOBLIX ITOCIIEA0BATEIHLHOCTEMN. OK-01, OK-
CymMmupoBanue mocienoBarenbHOCTeld. beckoHeyHO yObIBarolias reoMeTpuyecKast 02, OK-03,
MIPOTPECCHS U €€ CyMMa. OK-04, OK-
2 IIpakTuyeckas padora Ne26 «YUucnoBas mocinea0BaTeIbHOCTh, CIIOCOOBI €€ 3aJlaHusl, 05, OK-06,
BBIUHCIIEHHUE YWIEHOB ITOCIEN0BATEIILHOCTI OK-07
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3

IIpakTuyeckas padora Ne27 «IIpenen nmocinenoBarenbHOCTH. beckoHEYHO yOBIBaromas
r€OMETPUUYECKAasi MPOTPECCUSD)

Tema 6.2 [Tonsarue o

Conep:kanue y4eOHOT0 MaTepuaJia

IPOM3BOIHON. DOPMYJIEL U 1 [Tonsitrie o mpou3BoaHON PyHKIMH. [TpON3BOTHBIE CYyMMBI, PA3HOCTH, IPOU3BEIACHHUS U

npasuia yacTHOro. IIpon3BoIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKLUH.

A hepeHIMPOBAHHS. 2 IIpakTyeckas padora Ne28 «HpaBI/IJ}a u Gopmysl 1uddepeHIpoBanus, TadIunIa
IIPOM3BOJIHBIX 3JIEMEHTAPHBIX (PYHKIMI»

Tewma 6.3 [Tonsitue o Coaep:xaHnue yueOHOIro MaTepHuaJia

HENPEPbIBHOCTH (DYHKIIUH. _ _ _

MeTo HHTEPBAIOB. 1 [Tousitue HenpepbiBHON (yHKIMU. CBoOWCcTBA HENPEPBIBHOW (DyHKIMU. CBA3b MEXTY
HETPEPHIBHOCTHIO U (P PEepeHINPYEMOCTHIO PYHKIIMU B TOUKE. AJITOPUTM pPEIICHUS
HEPaBEHCTB METOJIOM UHTEPBAJIOB.

Tewma 6.4 I'eomeTpuyecKkuii u Conep:xanue yueOHOTro MaTepuaJia

(bu3nuecKkuit cMbICI _ _ _ _

MpOW3BOHOM 1 ®u3nyecKkuil 1 reOMETPUUECKUN CMBICI IPOM3BOAHON. Y paBHEHUE KacaTeIbHOM K
rpaduky QyHKIUU.

2 IIpakTuyeckas padora Ne29 «IIponsBogHas: MEXaHUYECKUI U TEOMETPUUECKUNA CMBICT

IPOM3BOJIHON. YpaBHEHHE KacaTelbHOM B 001IIEM BUJIE»

Tema 6.5 MOHOTOHHOCTH Conep:xxanue yueOHOro MaTepuaJia

¢yukuu. Touku

SKCTPEMyMA. 1 SKCTpeMyMbi ¢ynkuuu. [IpoMexxyTku MOHOTOHHOCTH. [IprMeps! UCTIONb30BaHUS
IIPOU3BOJHON JUI HAXO0XACHUE HAWIYYIIEro peUIEHUS B IPUKIIAAHbIX 3a/1a4ax.

2 IIpakTnueckas padora Ne30 «VccnenoBanue GyHKIMH ¢ TOMOIIBIO IPOU3BOHOM.

Haxoxnenne HanOobI1Iero, HAMMEHbIIET0 3HAYSHNS U SKCTPEMaJIbHbIX 3HAaUEHU I
GYHKITHI

I1K 1.1I1K1.2
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Tema 6.6 HccnenoBanue Conep:kanue y4eOHOT0 MaTepHuaJa 4
GyHKUMH W TOCTpOCHHE
rpaMKoB 1 [TpuMeHeHne TPOU3BOIHBIX K UCCIICAOBAHUIO (QYHKIUI M TOCTPOSHUIO IPahUKOB.
2 IIpakTuyeckas padora Ne31 «lccrnenoBanne GyHKIUY C TTOMOIIBIO POU3BOTHOM
Tema 6.7 @usnueckuii cmbicl | [IpodeccuoHaTbHO-OPHEHTHPOBAHHOE colep:KaHue (coiep:KaHue NPHUKJIATHOI0 MOIYJIs) 6
IIPOU3BOJHOU B|1 Haxoxnenue ckopoctu s mpoiecca, 3agaHHoro dopmynoil u rpaduxom. Bropas
npodecCHOHATBHBIX 3aauax NPOM3BOJIHAS, €€ TeOMETPHUECKUI U (pusnyeckuii cMbici. Haumenpiee u HanOombIee
3Ha4YCHHUE (PYHKITUH.
2 IIpakTuyeckass  padora  Ne32  «Duszuyeckuii  CMBICI  TPOU3BOAHOM B
npodeCCHOHATIBHBIX 331a4ax»
3 IIpakTuyeckas padora Ne33 «HaxoxaeHue ONTUMaIbHOTO pe3yjbTaTa C HOMOIIbIO
IIPOM3BOJHON B IPAKTUYECKUX 3a7a4ax»
Tema 6.8 [1epBooOpazHas ConepixaHue y4ueOHOro MaTepuasa 12
(QyHKIME ¥ MHTErpan 1 [TepBooOpaznas. Tabmuma Gpopmyst AT HAXOKACHHS TIEPBOOOPa3HBIX. HeompeneneHHbIH OK-01, OK-
WHTErpaJl ¥ €ro CBOMCTBA. 02, OK-03,
2 IIpakTuyeckas padora Ne34 «uterpan u nepsooOpasHas» OK-04, OK-
05, OK-06,
3 OmnpeneneHHblil HHTETpan u ero cBoiictBa. ®opmyna Hetotona-Jlelbuua. OK-07
4 | llpakTnueckas padora Ne35 «Teopema HproTona-JleliOHuma» K 1.1TIK1.2
5 | IlpumeHeHne ompeneraeHHOro MHTErpaia Juil HaXOXIEHHs IUIOIAJAM KpUBOJIMHEHHOM
Tpaneuu. [Ipumepsl nprMeHEeHNs HHTETrpasia B TEOMETPHUH.
6 | dusnueckuii cMBICH OIpeaeseHHOro uHTerpana. [IpunoxkeHne MHTErpana K pereHuro
IPUKIAIHBIX 3a7a4. [IpuMepsl npUMeHeHUs HHTerpaia B (PU3HKe.
IIpodeccnonanbHO-OpMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue MPUKJIAJTHOI0 MOYJIsl) 4
1 ITpruMeHeHHe MHTErpasa K BEIYUCICHUIO (PU3MUECKUX BEIWYHH U IJIomaiei
2 IpakTnyeckas padora Ne36 «Pemenne npodeccHoHaNIBHBIX 33124 ¢ TIOMOIIBIO
OINPEAEIEHHOr0 MHTErpaiay
Pa3nen 7. l'eomerpus 56
Tema 7.1 OcHoBHble oHATUs | Coaep:kanue y4eGHOro MaTepuajia 4 OK-01, OK-
CTEPEOMETPHH. 1 | IIpenmer crepeomerpun. OCHOBHBIE aKCHOMBI CTEPEOMETPUN. B3anMHOE pacnosioskeHne 02, OK-03,
PacronoxkeHne IpsIMbIX 1 JIBYX NPSIMBIX B IPOCTPAHCTBE. OK-04, OK-
2 | IlpakTnyeckasi padora Ne37 «lIpru3Haku B3aMMHOTO PacTIONIOKEHHUS IPSAMBIX. YTOJI MEXITY 05, OK-06,
OK-07

MPAMBIMID>
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IJIOCKOCTEN Conep:kanue y4eOHOT0 MaTepHuaJa 10 [IK 1.111K1.2
Tema 7.2 I1apamienbHOCTb U 1 | B3zaumnoe pacnoyioxkeHue IpsiMOi U IIIOCKOCTH. [lapamienbHOCTh MPSMOM U TUNIOCKOCTH.
TepIeHANKY/IAPHOCTD [lepneHAMKYIAPHOCTh NPSIMOM U IJIOCKOCTH.
IPSIMBIX, TIPSMOiL 1 2 | BzaumHoe paclooKeHue AByx iockocteil. [lapannensHOCTh U IePIEeHUKYIISIPHOCTh
IIJIOCKOCTH, INIOCKOCTEN ABYX IIIOCKOCTCH.
3 | Ipakrnyeckasi padora Ne38 «B3anuMHOe pacrionokeHue NPSMbIX U II0cKocTel. TeopeMbl 0
B3aMMHOM PacCIIOI0KEHUH ITPSMOM U ITIOCKOCTH. [ Ipr3HaKu 1 CBOMCTBA MApaIENbHbIX U
HEPHEHIMKYIISPHBIX IIOCKOCTEN
4 | IlepneHAUKYISAp U HAKJIOHHAA. YTOJI MEXAY NPSAMOM U INIOCKOCThIO. [IByrpaHHbIi yroi.
Yron Mexy IIockocTsIMU. PaccTosHue 0T TOUKH JI0 TJIOCKOCTH.
5 | IpakTnueckasi padora Ne39 «lleprieHauKyssip 1 HAKJIOHHAS K IUIOCKOCTU. YTOJI MEXTY
HpsIMOiA 1 TJIOCKOCTBIO. Teopema o Tpex NepHeHMKyIsIpax.»
Tema 7.3 MHOTOTpaHHHKHU Copnepixanue y4eOHOIro MaTepuasa 12
1 | IlonsTre MHOTOTpaHHKKA. BepmuHsl, pedpa, rpanu MHOTrorpanHuka. [Ipusma. [psimas u OK-01, OK-
HakJoHHas npu3Ma. [IpaBunbHas npusma. [lapamnenenunen. Kyo. 02, OK-03,
2 | Ilupamuna. IlpaBunbHas nupamuga. Terpasdap. YcedenHas nupamuga. HaxoxneHue OK-04, OK-
BBICOTHI, OOKOBBIX pedep MUpaMH/Ibl. 05, OK-06,
3 | [Inomangs 6OKOBOI U MOJIHOM MOBEPXHOCTH MPU3MBI U IIMPAMHU/IBL. OK-07
4 | Mpakruyeckas padora Ned( «PaziuyHble BUIBI MHOTOIPaHHUKOB. [lnomans 60KoBoi [IK 1.11IK1.2
Y TIOJIHOM ITOBEPXHOCTU»
5 | Ceuenus npu3mbl, Ky0a U TUPaMUJIbL.
6 | IlpakTnyeckass padora Nedl «Pa3nuuHble BHJIBI MHOrorpaHHukoB. CedeHus,
pa3BepTKU MHOTOTPAHHUKOBY.
IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COAEPKaHUeE (Coep:KaHue MPUKJIATHOTO MOAYJISA) 2
1 [Tonstue o cummerpun B npoctpaHcTBe. O000IIEHNE MPEICTABIEHUN O MPaBUIBHBIX
MHOTOTpaHHHMKaxX (TeTpa’ap, KyO, OKTa’ap, JAoAeKa’aAp U ukocadap). [Ipumepst
CUMMETpUH B podeccuu.
Tema 7.4 Tenan CopaepxxaHue y4eOHOIro MaTepuasa 8
IIOBEPXHOCTHU BpalCHUS 1 | Humuanp u ero snemMeHThl. OceBoe CEUeHHE U CeUeHHUe, MapajulesbHble OCHOBAHMIO. OK-01, OK-
PaszBepTka nunuuapa. [Inomans 60K0BOI M MOTHOM MOBEPXHOCTH IMJIMHIIPA. 02, OK-03,
2 | Konyc u ero smementsl. OceBoe ceueHHE U CEUYEHME, MapajuleJbHble OCHOBAHUIO. OK-04, OK-
PazBepTka koHyca. YcedeHHbId KOoHycC. [lmomaasr OOKOBOW M TIOJIHOW TMOBEPXHOCTH 05, OK-06,
KOHYCa. OK-07
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3 | ap u cdepa, ux ceuenus. BzaumHoe pacrionoxeHue miockocTu U mapa. KacarenpHas IIK 1.1TIK1.2
TUIOCKOCTH K cdepe.
4 | IlpakTuyeckasi padora Ne42 «[lmomranb MOBEpXHOCTH MIJIMHIPA, KOHYCA, IIapay
Tema 7.5 [lonsarue 06 Copnepxxanue yueOHOIro MaTepuaJa 6
o0beme Tena. OTHOIICHHE 1 | Ilonsarue 06 oObeme Tema. Popmyssl 00beMa MHOTOIPAaHHUKOB M TEJI BpaIlCHUSI. OK-01, OK-
00BEMOB TTOTOGHBIX TElL. [Tomo6wue Ten. OTHOMIEHUS TUIOMIAIEH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEII. 02, OK-03,
2 | Mpakruyeckas paGora Ne43 «O0beMbI MHOTOIPAaHHUKOB U TEJT BPAICHUSD) OK-04, OK-
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COepKaHMe (COePKAHNE TPUKJIIATHOTO MOTYJIs) 05, OK-06,
1 OO0BeMBbI TPOCTPAHCTBEHHBIX (uryp. Mcnonb3oBaHne KOMOWHAIIUN MHOTOTPAHHUKOB U OK-07
TEJ BpallleHHs B IPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4ax. 1K 1.1TIK1.2
Tewma 7.6 KoopauHatel u Coaep:xanue yueOHOT0 MaTepHaJia 12
BEKTOPEI 1 | [IpsamoyronbHas (AekapToBa) cucTeMa KOOPAMHAT B IPOCTpaHCTBe. PaccTosHue Mexay
JIBYMsI TOYKAMH.
2 | OcHoBHble oHsTHS BekTOpa Koopaunatel BekTopa. Moynb Bektopa. PaBeHcTBO
BEeKTOpOB. CJ105K€HUE U BBIYMTAHUE BEKTOPOB. Y MHOYKEHHE BEKTOpA Ha YUCIIO.
3 | lIpakTuueckasi padbora Ned4 «Bektopsl. JlelicTBHS ¢ BEKTOpaMIU)»
4 | Yron MexIy BEKTOpaMH, CKalIIpHOE MTPOU3BEICHNE BEeKTOpOB. KoMIutanapHbie BEKTOPHI.
PasnoxxeHne BeKTOpa 1o HarpaBJICHUSIM.
5 | IIpakTnueckas padora Ned5S «JlekapToBa crucTeMa KOOPJUHAT B IIPOCTPAHCTBE.
JlelicTBUA ¢ BEKTOpaMHM 3aJJaHHBIMH KOOPAMHATAMI)
6 | IlpakTnyeckas padora Ned6 «PaccrosiHue Mexy Toukamu. CKalsipHOE ITPOU3BECHNE
BEKTOPOB»
IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COJECP:KaHUeE (CoepKaHue TPUKJIATHOTO MOYJIs1) 2
1 IIpakTyeckas padora Ned47 «cnonp3oBaHuE KOOPIUHAT U BEKTOPOB B
Ipo(heCCHOHATIBHBIX 3a7jauyax»
Pa3nen 8 KomOunaropuka, 23
CTATHCTUKA U TEOpPHs
BEPOSATHOCTEH
Tema 8.1 DneMeHTHI CoaepxxaHue y4yeOHOIro MaTepuaJa 6
KOMOWHATOPUKH 1 | OcHoBHble TOHATUS KOoMOuWHaTOpuku. [IpaBuia KOMOMHATOPUKH. 3aja4d Ha MOACYET OK-01, OK-
qricIia pa3MenleHH, TepeCTaHOBOK, COYCTaHUH. 02, OK-03,
2 | ®opmyna bunoma HetoToHa. Tpeyronpuuk [lackans. OK-04, OK-
3 | IpakTnuyeckas padora Ne48 «llpaBuna komOuHaTOpukH. Perenne KOMOMHATOPHBIX 05(321(0'36’

3amay. Pasmemnenusi, coueTaHusi ¥ IEPECTAHOBKM
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Tema 8.2 DOnementsl Teopun | Coaep:kanue yueOHOro MaTepuaJia 6
BEPOSITHOCTCH 1 | CoGbiTHe, BeposTHOCTH cOOBITHsI. COBMECTHBIE U HECOBMECTHBIE COOBITHSI.
2 | Teopembl CIOXKEHHUS U YMHOKEHUSI BEPOSATHOCTEH.
3 | IpakTnyeckas padora Ned49 «Kiaccuueckoe ompeneneHue BEpOSITHOCTH, CBOWCTBA
BEPOSITHOCTEM, TeOpeMa 0 cymme BeposiTHocTel. [Ipukiiagneie 3agauny
Tema 8.3 BeposatHocTs B | IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE colep:KaHue (cofepKaHHe NPUKJIATHOT0 MOKYJIs) 4
npodeccuoHanbHbIX 3a0a4ax | 1 | OTHOCHUTENbHAs YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOES
onpezeneHue BepossTHoCcTU. O1leHKa BEPOSITHOCTH COOBITHUS.
2 IIpakTuyeckasi padora NeS0 «BeposaTHOCTh B MpodheCCHOHANBHBIX 3a/1adax»
Tema 8.4 HuckperHas | Conep:xkaHue yueOHOro MaTepHaJia 2
CllydyaiiHasi BEJMYMHA, 3aKOH | 1 Bunbl cinyvaitHeix BennuuH. OnpeneneHue JUCKPETHOM ClydailHOW BETMYMHBL. 3aKOH
€C paclpeleiIcCHnA pactpenesIeHns CIy4aiiHOW BEJIMYUHBI, €€ YUCIIOBBIE XapAKTEPUCTHUKU.
Tema 8.5 DneMeHTbI Coaep:xanue yue0HOro MaTepHaJia 5
MaTeMaTU4YeCKO CTaTUCTUKU | 1 NepBuyHan 06paboTKa CTaTUCTUYECKUX AaHHbIX. YNCNI0BbIE XapaKTEPUCTUKM (cpeaHee
apudmeTnyeckoe, MeanaHa, pasmax, aucnepcus). Pabota c Tabamuamu, rpadprkamm,
AMarpammamm.
2 | IlpakTnyeckas padora NeS1 «IIpencrasnenne nanusix. [Ipukiiagapie 3a1aum»
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAepPKaHUEe MPUKJIATHOTO MOIYJIS)
1 ‘ 3ajaun MaTeMaTUYeCKON CTATUCTUKH B podeccun
Koncynpranus 8
[IpomexyTouHas aTTecTalnysl K3aMeH 16
Bcero: | 263

I1K 1.1I1K1.2
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3. YCJIOBUA PEAJIMZAIIIA PABOYEMN ITPOT' PAMMBI JUCHUITJIMHBI
3.1. Jlna peamuzanuMd MOPOTpaMMbl  JTUCHMIUIMHBI  JIOJDKHBI  OBITh

IPELYCMOTPEHBI CIEAYIOLIUE CIIEHUATbHbIE TOMEILEHUS:
Kabunetr MaTeMaTuku, OCHAIIEHHBIN 000pYI0BAHUEM:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabouee MecTo mperoaaBaTes;
- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOMIA;
- KOMIUIEKT 3JICKTPOHHBIX BHJIEOMATEPUAIIOB;
- 3aJIaHUsI 1711 KOHTPOJIBHBIX padoT;
- mpo¢eCCHOHATHPHO OPUEHTUPOBAHHBIC 3aaHUS;
- MaTepualbl SK3aMeHa.
Texnuueckue cpeacTra 00ydeHUs:
- IEPCOHABHBIA KOMITBIOTED C JTUIIEH3UOHHBIM MPOTPAMMHBIM 00ECTICUCHHUEM;
- HHTEPAKTUBHBIN CCHCOpHBIN auciuiei NewLine .

3.2. UudopmannoHHoe odecneyeHue 00yueHust
[lepeyenb pekoMeHAyeMbIX y4eOHbIX H3AaHuil, HTEpHET-pecypcos,

JOTIOJTHUTEBHOU JINTEPATYPBI

3.2.1. OcHOBHBIC MeYATHBIC U3TAHUSA

1. bammakoB, M.U., Matemaruka : yue6nuk / M.W. bammakos. — Mocksa : KauoPyc, 2020. —
394 c¢. — ISBN 978-5-406-01567-4. — URL:https://book.ru/book/935689 (nmara obpareHwus:
20.01.2022). — TeKcT : 37eKTPOHHBIIA.

2. bammakoB M.MI Maremaruka: anrebpa W Havajga MaTEMaTHYECKOTO aHalIHM3a, T€OMETpUS:
Vueonuk gua CIIO. .-M.:Axkagemus,2017.

3. boromonos, H. B. IlpakTuueckue 3ansaTus 1no maremaruke B 2 4. Yacts 1 : yuebHOe mocobue

JUIs cpeaHero npodeccuonanbHoro oopazosanus / H. B. boromonos. — 11-e u3n., nepepa0. u
non. — MockBa : WznmarensctBo [Opaiir, 2022. — 326 c¢. — (IIpodeccuonanpHoe
obpazoBanmue). — ISBN 978-5-534-08799-4. — Texkct : amekTpoHHBIN // OOpa3zoBarenbHas
wiatpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/490666 (mata oOpareHus:
13.09.2022).

4. boromornos, H. B. Tlpaktuueckue 3anstus no matemaruke B 2 4. Yactp 2 : yueGHOe mocobue
Uit cpenHero npodeccuonanbHoro oopasosanus / H. B. boromosnos. — 11-e u3n., nepepab. u
morn. — MockBa : WzmatenmsctBo IOpaiir, 2022. — 251 c¢. — (IlpodeccuonanpHOe
obpaszoBanue). — ISBN 978-5-534-08803-8. — Texkct : anexTpoHHbIN // ObOpa3oBarenbHas
miatpopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/490667 (mata oOparteHus:
13.09.2022).

5. NanasH, A. A. Martemartuka : yueOHuK / A.A. Jlagasn. — 3-e us., ucnp. u gom. — Mocksa :
NHOPA-M, 2019. — 544 c¢. — (Cpennee npodeccuonanbHoe oopazoBanue). - ISBN 978-5-16-


https://book.ru/book/935689
https://urait.ru/bcode/490666
https://urait.ru/bcode/490667

012592-3. - Tekcr : anexkrponnsiii. - URL: https://znanium.com/catalog/product/1006658 (mara
obpamtenus: 20.01.2022). — Pexxum qocTtyma: mo HOAMHUCKeE.

6. HanasH, A. A. CoopHUK 3a1a4 110 MaTeMaTuke: YueOHoe nmocooue/[lanasa A. A., 3-¢ u3m. -
Mocksa : ®opym, UHOPA-M WM3parensckuit Jom, 2018. - 352 c.: - (Ilpodeccuonansuoe
obOpazoBanme). - ISBN 978-5-91134-803-8. - Tekcr : onektponsbii. - URL:
https://znanium.com/catalog/product/970454 (narta o6pamenus: 20.01.2022). — Pexum goctyma:
IO TTO/ITHCKE.

I{OHOJIHI/ITGJII)HBIC HNCTOYHHNKH:

1. boromornos, H. B. Anre6pa u Hauana anaim3za : yue6Hoe nocooue mis CI10 / H. B.
BoromonoB. — M. : U3narenscto FOpaiit, 2017. — 200 c.— Pexxum goctyma : www.biblio-
online.ru/book/FAB02AF4-B498-40AB-9FC5-000A50E493B8.

2. Boromonos, H. B. I'eometpus : yae6HOe mocobue s CI1O / H. B. Boromosnos. — M. :
UsnarensctBo KOpaiit, 2017. — 92 ¢. — Pexxum moctyma : Www.biblio-
online.ru/book/6CFDE1DA-A86C-4739-A894-31A048614841.

3. bappun, 1. . Matemartuka : yuyebnuk u npaktukyMm ans CIIO / U. U. baBpun. — 2-e
u3l., nepepad. u gon. — M. : UznarensctBo Opaiit, 2017. — 616 c.— Pexum npocryna :
www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-6997D8AFADIE.

3.2.2. DJIeKTPOHHbIE U3AHMS

1. Bcepoccuiickue untepHer-onumnuansl. - URL: https://online-olympiad.ru / (nara
obpamenusi: 12.07.2022). - TeKCT: 3JI€KTPOHHBIH.

2. Enunas wosutekiusi mudpoBbIX oOpa3oBatenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara obparenus: 08.07.2022). - TeKcT: 31EKTPOHHBIA.

3. NupopmanmonHas cucrema «EqrHOE OKHO JOCTyNa K 00pa3oBaTENbHBIM pecypcam. -
URL: http://window.edu.ru / (nata ooparmienus: 02.07.2022). - TeKCT: 3I€KTPOHHBIH.

4. Hayunass osmextponnas Oubmmoreka (HDB). - URL: http://www.elibrary.ru (mara
obpamenust: 12.07.2022). - TekcT: 3MeKTPOHHBI.

5. OTkpeIThIil KOMUTEK. Matemaruka. - URL: https://mathematics.ru / (1ata obpareHus:
08.06.2022). - TekcT: 31eKTPOHHBIH.

6. [ToBropum wmarematuky. - URL: http://www.mathteachers.narod.ru / (mara
obparmenust: 12.07.2022). - TekcCT: 3JI€KTPOHHBIH.

7. CnpaBoyHUK o MaTeMaTuKe JUISt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIMN.
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4. KOHTPOJIb ! OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCHUILINHBI

Kontpoar wu omnenka

mpernojaBaTesieM B IpolLiecce MPOBEACHUS NPAKTUUECKUX 3aHATHH,

pe3yNbTaTOB  OCBOCHHS  Y4eOHOI

UCHUIIINHEI

OCYILIECTBIISAETCS
TECTUPOBAHUS, a TaKxKe

BBIITOJIHCHU L O6y‘-IaIOH_[I/IMI/ICSI WHAWBHUYAJIbHBIX SaHaHHfI, ITPOCKTOB, HCCJIGI[OBaHHﬁ.

Oobmas/npodeccuoHanbHast Pa3znen/Tema Tun oneHoYHbIX
KOMIIeTEeHIIUsI MepOnpUsITHS

OK 01 Beioupats cnoco6sr | P 1, Tema 1.1, 1.2, IT-o/c, 1.5,1.6 TectupoBanue

peleHus samau | P 2, Temsi 2.1, [T-0/c, 2.6 YcrHblii onpoc

npoheCCHOHATLHON P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5 MareMaTHYECKUil TUKTaHT

eI TeTbHOCTH P9, Tems 9.1, 9.2 WHauBuayansHas

HPHMEHUTEIBHO P 10, Temsr 10.1, 10.2,10.3, 10.4, 105, | cayocrosTensras paGora

K pa3IMYHbBIM KOHTCKCTaM

10.6 I1-o/c, 10.7

P11, Temsr 11.3 IT-o/c, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4,12.5
IT-o/c, 12.6

[IpencraBnenue pe3yapTaToB
MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX padoT

OK 02 Hcnonp3oBathb
COBpPEMEHHbBIE CpeacTBa
MIOUCKaA, aHaIM3a u
MHTEpIpeTaluu
nHpopManuy, u
WH(POPMALOHHBIE

TEXHOJIOTHUH AJI BBIITOJIHCHU A

P 1, Tema IT-o/c, 1.5

P 3, Temnl I1-0/c, 3.4

P 4, Temnr 4.4, 4.5, 4.6, 4.7 II-o/c, 4.8,
4.9,4.10,4.11

P 6, Temnl 6.6, 6.7 I1-o0/c, 6.15

P7, Temu17.1,72,73,74,7.57.6

P 8, Temmu! 8.1, 8.4, 8.5

P9, Temr1 9.1, 9.2

TectupoBanue

YcTHbIi onpoc
MaremaTuyecKui JUKTaHT
NunuBunyansHas
camocCTosITeNIbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAaKTUYECKUX padboT

3a7a4 po(hecCHOHATLHOM P 10, Temst 10.3, 10.4, TT-o/c, 10.7 3ammuTa TBOPUYECKUX pabOT
ACHTEIBHOCTH P 11, Temp: 11.3 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4, 12.5

IT-o/c, 12.6
OK 03 [IImamupoBats wu | P 1, Temall-o/c, 14,15, 1.6 Tectuposanue

peann30BbIBaTh COOCTBEHHOE
npodeccuoHansHOe u
JMYHOCTHOE pa3BuUTHE,

MpePUHUMATEIbCKYIO

ACATCIIbHOCTD B
npodeccuoHanbHOl  cdepe,
WCTOJNB30BaTh  3HAHUSA IO

(¢uHAHCOBOW T'PaMOTHOCTH B

P2,23,24,251I-0o/c, 2.6
P 3, Temrr 3.1, 3.2, 3.3 II-o/c, 3.4
P 6, Tems1 6.1, 6.2, 6.3, 6.4,6.5, 6.6, 6.7

IT-o0/c, 6.8, 6.9, 6.10 I1-0/c, 6.11, 6.12,
6.13, 6.14, 6.15, 6.16, 6.17

P 8, Temn! 8.1, 8.4, 8.5

P9, Temr1 9.1, 9.2,

P 10,,10.3,10.4,10.5, 10.6 IT-o/c, 10.7
P 11, Temsr 11.2IT-0/c, 11.7

YeTHBIN onpoc
MaremaTuyecKui JUKTAHT
NunuBunyansHas
camocTosITeNbHas paboTa
[IpencraBnenue pe3yapTaToB
MPaKTUYECKHUX paboT
3amuTa TBOpUYECKUX padoT

pa3InYHbBIX JKU3HEHHBIX
P12, Temsr 12.1,12.2,12.3,12.4,12.5
CUTYaIUsIX
IT-o/c, 12.6
OK 04 O¢ddextusno | P 1, 1.3 IT-o/c, 1.4,1.5,1.6 TectupoBanue
B3aUMO/ICHCTBOBATD u | P2, Temn 2.1,2.2,2.3,2.4,1I-0/c, 2.6 YcTHBI onpoc

paboTath B KOJUIGKTUBE U
KOMaH/Ie

P4, Temb14.3,4.4,45,4.6,4.7
P 5, Temsr 5.8, 5.9, 5.10 IT-o/c, 5.11

P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11, 6.12,
6.13, 6.14, 6.15, 6.16, 6.17

P 8, Temnr 8.3, 8.4, 8.5

P9, Temsr 9.1

MaremaTHdecKkuid TUKTAHT
NunuBunyanbHas
camocTosITeNbHasl paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUIECKHUX padoT
3amuTa TBOpUYECKUX paboT




P 10, Temsr 10.1, 10.2, 10.3,

P11, Temsr 11.1,11.2, 11.3 IT-o0/c, 11.4
P12, Temnr 12.1,12.2,12.3,12.4, 12.5
IT-o/c, 12.6

OK 05 OcyliecTBIsTh
YCTHYIO W MHHCbMEHHYIO
KOMMYHHKAIUIO Ha
rOCyJapCTBEHHOM SA3BIKE
Poccuiickoit  @enepauun ¢
y4eTOM ocobeHHOCTeH

COLIMAJIIBHOTO U KYJIBTYPHOIO

P1,Temal.1,1.2, 1.311-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2, 2.3, 2.4, IT-0/c, 2.6

P 4, Temr1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4, 12.5
IT-o/c, 12.6

TectupoBanue

YcrHblit onpoc
MareMaTn4ecKuii TUKTaHT
WNunuBunyansHas
caMmocTosiTeNbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAaKTUYECKUX paboT

KOHTCEKCTa 3aHII/ITa TBOPYECKUX pa60T
OK 06 [TposiBisate | P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6 | TectupoBanue
TrpaKJIaHCKO- P 2, TeMmsl 21, 22, 23, 24, H'O/C, 2.6 VY CcTHBIN orpoc

NaTPUOTUYECKYIO  MO3HIIHIO,
JEMOHCTPHPOBATH
OCO3HAHHOE ITOBEJCHUE Ha
OCHOBC TpaI[I/IHI/IOHHI)IX
00II[EYETIOBEYECKUX

HCHHOCTCﬁ, B TOM 4YHCIIC C

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temr1 4.1, 4.2, 4.3, 4.4,45, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temnr 5.1,5.2,5.3,5.4,5.5,5.6,
5.7,5.8,5.9,5.10 IT-o/c, 5.11

P 6, Tems! I1-0/c, 6.17

MareMaTHueCKuil TUKTaHT
NunnBunyansHas
camocTosITeNIbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAaKTUYECKUX padboT
3amura TBOpUECKUX padoT

y4ETOM rapMOHM3aLUU
MEXHALIMOHAJIbHBIX u

MEXPEIUTNO3HBIX

OTHOILEHUH, [IPUMEHATD

CTaHJapThI

AHTUKOPPYILIHOHHOTO

ITOBEJICHUS

OK 07 CopetictBoBats | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6 | TectupoBanue
coxpanenmo  okpyxaromeii | P 3, Temst 3.1, 3.2, 3.3 I1-o/c, 3.4 YeTHBIN onpoc

Cpelbl, PecypcocOepeKeHHIO,

MIPUMEHSATH 3HAHUS 00
W3MEHEHUU KJIUMarTa,
MIPUHIAIIBI OepexKIINBOro
MpOu3BOJCTBA, AP(HEKTUBHO
JIECTBOBATH B

tIpe3BI>ILIElI‘/’IHI:IX CUTyalusiIx

P 4, Temn1 4.1,4.2,4.3,4.4, 45, 4.6,4.7
IT-o/c, 4.8, 4.9,4.10,4.11
P 5, Temrr 5.1,5.2,5.3,5.4,5.5, 5.6,

5.7,5.8,5.9,5.10 TI-o/c, 5.11
P7,Temn 7.1,7.2,7.3,7.4, 7.5 II-o/c,
7.6

MaremaTHyeCcKui JUKTAaHT
NunuBunyansHas
camocTosITeNbHas paboTa
[IpencraBnenue pe3yapTaToB
MPaKTUYECKHUX paboT
3amuTa TBOpUYECKUX padoT

IIK 1.1 TIK1.2

P 1, Tema 1.1, 12, 1.3 -0/, 1.4, 1.5, 1.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6,5.7,
5.8,5.9,5.10 IT-o/c, 5.11

P7,Temn 7.1,7.2,7.3,7.4,7.5II-o/c,
7.6

P 10, Temsr 10.1, 10.2, 10.3,

P11, Temer 11.1,11.2, 11.3 I1-o/c, 11.4

P12, Temsr 12.1,12.2,12.3,12.4, 12.5

TectupoBanue

YeTHBIN onpoc
MaremaTuyecKui JUKTAHT
NunuBunyanbHas
camocTosITeNbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX paboT
3amura TBOpUECKUX padoT
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