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1. HACIHOPT PABOUYEHN MIPOT'PAMMBI YYEBHOI'O MNPEJIMETA
OVYIL.09 K<MATEMATHUKA»

1.1 Oo6aacte npuMeHeHusi padodeili mporpammsbl. MecTo y4uyeOHOro
npeaMeTa B CTPYKType OCHOBHOIl Npo(ecCHOHANBbHOI 00pa3oBaTe/ibHOM

NMpoOrpaMMabl.

[Iporpamma o61ieoOpa3oBaTeibHOM yueOHOM AucturinHa «MaTtemaTuka
MpeaHa3HAaYeHa  JI1  HW3yYeHUs  MaTeMaTUKH B TPOodeCCHOHATBHBIX
oOpazoBarenpHbix opranmzanusx CIIO, peanm3yomux 00pa30BaTeIbHYIO

porpaMMy CpPEIHEro oO0IIero oOpa3oBaHHS B TpelaeiiaXx OCBOCHHUS OCHOBHOM
npodeccuoHanbHoi obpaszoBarenbHol nporpammbl CITIO (OITOIT CITIO) Ha Gaze
OCHOBHOT'O OO0IIETO 00pa30BaHMs MPHU MOATOTOBKE CHCIIHAIIMNCTOB CPETHETO 3BEHA
no cnenuanbHocT 38.02.019K0HOMUKA U OYXTaNTepCKUN yUET (o
OTpacisim).

1.2. Mecto y4eOHOW AUCIUIUIMHBI B CTPYKTypE MPOTPAMMBI IOATOTOBKH
CIICIUAINCTOB CPEHETO 3BeHA: Y4eOHas AMCHMIUIMHA «MaTeMaTHKa» SBISCTCS
y4eOHBIM TPEAMETOM O00s3aTeIBLHOM MpeAMEeTHOW obnactn «MareMaTuka W
unpopmaruka» OI'OC cpegnero odiero oopa3oBaHus.

B mnpodeccuoHalbHBIX 00pa30BaTCIIBHBIX OPraHU3alUAX, PEaTU3YIONUX
o0pa3oBaTeIbHYI0 TMPOrpamMMy cpeaHero oOmero oOpa3oBaHUs B Ipeaenax
ocoenuss OIIOIT CIIO nHa 6a3e ocHOBHOro o01ero oOpa3oBaHuUs, ydeOHas
auciuIuinHa «MateMaTrkay u3ydaercs B 001ieo0pa3oBaTeIbHOM IUKJIE Yy4eOHOTO
miana OIIOIT CIIO na 6a3e OCHOBHOro 00IIero 0Opa3oBaHUs C TOJIYYEHHUEM
cpeanero oomiero oopazosanus [ITICC3.

B yue6nbix mmanax IMIICC3 yuebHas nuciumuinHa «MaTeMaThKa) BXOJUT B
cocTaB 0o0mIUX 001Ie00pa30BaTeIbHBIX YUYE€OHBIX JUCIUILINH, (OPMHUPYEMBIX W3
obs13atenbHBIX TpeaMeTHBIX obacteit ®I'OC cpennero obmiero odOpa3oBaHus, Iy
npodeccuii CIIO wm crnemmanbHOcTe CIIO  coruanbHO-PKOHOMHUYECKOTO
npoduis mpodecCHoHaTEHOT0 00pa30BaHMS.

Oco0oe 3HaueHue mpeaMeT uMeet rpu popmupoBanuu u pazsutuu OK1.

1.2. llesab u njiaHupyemMble pe3yJibTAThI OCBOEHHS MpeaMeTa:

B pamkax mporpamMmbl y4eOHOTO TpenMeTa O0y4arolMMUCS OCBAaUBAIOTCS
YMEHUS U 3HAHUS:

Koag OK, JIP YMenus 3HaHudA
OK 01. Boibupars cnocoOsl | Pacno3HaBare 3amady u/uiu AKTyaJIbHBIN
peleHns 3aja4 | npobaemy B | mpoeccroHaIbHbIN U
npodeccuoHaIbHON npo¢eccHOHATLHOM W/WIN | COUMANBHBIM  KOHTEKCT, B
JESITEILHOCTH COLIMAJIBHOM KOHTEKCTE; | KOTOPOM IPUXOIUTCS

NMPUMCECHUTCIIBHO K Pa3JIMYHBIM
KOHTCKCTaM,;

aHAIM3UPOBATh 337a4y W/WIH
npoOieMy H BBIICNIATH €€
COCTaBHBIE 4acTu;
OTIPENIeNIATh JTambl PEIICHUS
3a/1a4u; BBISIBIISITh u
3¢ (heKTUBHO HCKATh

paboTaTh M JKUTH, OCHOBHBIC
UCTOYHMKH HH(OpMamuu U
pecypchl sl pelieHus 3aaad
" npobiem B
npodeccuoHanTbHOM u/unm
COLIMAITBHOM KOHTEKCTE;
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uHpOpMaLKIO, HEOOXOTUMYIO
JUIS PEIICHUs 3aJaydl  W/Wiu
npoOJIeMbl; COCTAaBUTH IUIAH

QITOPUTMBI BBINTOJTHEHHS
paboT B mpodeccuoHaIbHON U
CMEXHBIX 00JacTAX; METOJIBI
JEUCTBUS; OTIpENICUTh | PabOTHl B MPO(ecCHOHAIBHOM
HE00X0IMMBbIe pecypcsl; | U CMEXHBIX cdepax;
BJIAJICTh aKTyaJIbHBIMH | CTPYKTYPY TUIaHa JUIS
MeTOo/laMu padoThI B | peuieHust  3ajad;  IMOPSA0K
npoeccHoHaTbHON U | OIICHKH PE3yIbTaTOB PEUICHUS
CMEKHBIX cdepax; | 3amau npoeccuoOHATEHON
peanu30BaTh  COCTABJICHHBIN | AESTEIbHOCTH.

IUIaH; OLIEHUBATh PE3yibTaT U
IIOCJIE/ICTBUSl CBOUX ACUCTBUMN
(camocTOsITENIBHO WM C
MOMOIIIbIO HACTABHUKA).

OK.02. OcymiecTBisITh TOUCK,
aHAJIU3 U  UHTEPIPETALHNIO
nHpopmanuy, HE0OX0AUMON
JUIs ~ BBIOJIHEHUSA  3a/Ja4
npodecCuoHaTBHOM
NeSITeIbHOCTH.

BBISIBIATH U 3(PPEKTUBHO
HCKaTh uHdopmaruto,
HEOOXOUMYIO JIJIsl PEIICHUS
3a/1a4u /WY TIPOOIIEMBI;
ONpeNeNsATh  3aJauu  JUIA
MONCKa nHpopmanuy;
OIPENENATh Heo0XOMMBIE
HACTOYHUKH nH(OpPMaIIHH;
IUTAHUPOBATh rporecc
MOMCKA.

HOMEHKJIaTypa
MH(OPMALIMOHHBIX
UCTOYHUKOB, MTPUMEHSEMBIX B
npoeCCHOHATBHOU
NeSITeTbHOCTH,
CTPYKTYPHUPOBaHUS
uH(pOpMaLnu; ¢dbopmar
oopMIIeHUS pe3yabTaToB
MoMcKa HH(POPMaITUH

IIPUEMBI

JInuHOCTHBIE pe3yJIbTaThI

peaju3aluu NPOrpaMMbl BOCIIUTAHUS

JIP 4

C(OPMHUPOBAHHOCTh ~ MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOU
NPaKTUKWA, OCHOBAaHHOTO Ha JHAJIOTe KYJIbTYp, a TaKKe
pa3nuuHbIX  (OpM  OOIIECTBEHHOTO CO3HAHUS, OCO3HAaHHE
CBOETO MECTa B IMOJIMKYJILTYPHOM MUPE;

JIP S

C(i)OpMI/IpOBaHHOCTB OCHOB CaMOpPa3BUTHA U CAMOBOCIIMTAHUS B
COOTBETCTBHU C O6H_I€LI€J'IOBC‘ICCKI/IMI/I OEHHOCTAMU U HACalaMU
T'paKIaHCKOI'O O6HleCTBa; FOTOBHOCTE MU CIIOCOOHOCTL K
CaMOCTOHTeHLHOﬁ, TBOp‘IGCKOfI M OTBETCTBEHHOM JCATCIIBHO,

JIP 7

HAaBBIKHU COTPYAHHUYCCTBA CO CBEPCTHUKAMHU, J€TbMH MJIAUICTO
BO3pacTa, B3pPOCIbIMU B O6p8.30B8.TCJIBHOfI, O6I.I.I€CTB€HHO
HOHCSHOﬁ, yqe6HO'HCCHeﬂOBaTCHBCKOﬁ, HpOGKTHOfI H Opyrux
Buaax JCATCIIbHOCTH,

JIP 9

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE
camMo000pa30BaHHUIO, Ha  TPOTSDKEHUM  BCEM  KU3HMU;
CO3HATENIbHOE OTHOIIEHHE K HEMPEePhIBHOMY O00Opa30BaHHIO Kak
YCIOBUIO YCHEIIHOW MPOQecCHOHAIBHON W  OOIIEeCTBEHHOM
JEATEIIbHOCTH;

Conepxanne mporpaMMbl «MaTemaThKa» HAmpaBiICHO HA JOCTHKEHUE

CICIYIOIIMX LeJIei:

* oOecrieueHue CcGHOPMHUPOBAHHOCTH TMPEACTABICHUM O COLMAIBHBIX,
KYJbTYPHBIX U HCTOPHUYECCKHX (paKTOpaX CTAHOBJICHUS MaTCMaTHKH,




* obecnieueHue cHOPMUPOBAHHOCTH JIOTMYECKOTO, AJITOPUTMUYECKOTO U
MaTEeMaTHYECKOTO MBIIIJICHUS;

* oOecrneyeHue CQHOPMUPOBAHHOCTH YMEHHUH MPUMEHATh MOIyYEHHBIE
3HAHWSI TIPU PEIICHUH PA3IMIHBIX 33]1a4;

* obecnieueHue cHOPMUPOBAHHOCTH TMPEJICTABICHUN O MaTeMaTUKE Kak
4acTh  OOIIEUETOBEYECKOW  KYJIbTYpHl, YHUBEPCATIbHOM  SI3BIKE  HAyKHW,
MO3BOJISIOIIEM ONMHCHIBAaTh HM3Yy4aTh PEaIbHBIC MPOIIECCHI U SBICHUSI.

N3yuenune maTeMaTUKH Kak MpOPUIBLHOW 00IIeo0pa3zoBaTebHONW yueOHOM
JTUCITUIUTMHBI, YIUTHIBAIONICH CIIeM(PUKY OCBAaMBAEMBIX CTyJIEHTaMU TpodeccHii
CIIO umm cnemmmansHocT CITIO, obecneunBaeTcs:

* BLIOOPOM PA3IMYHBIX IMOIXO0B K BBEJICHHIO OCHOBHBIX ITOHSATHI;

* (QopmupoBaHHEeM CcHCTEMbl YYEeOHBIX 3aJaHUll, OO0ECTEUNBAIOLINX
3¢ (HeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX IIEIEBBIX YCTAHOBOK;

» oOoramieHHMeM CIeKTpa CTWIeH y4eOHOW JesATeNbHOCTH 3a CYeT
COTrJIaCOBaHMS C BEAYIIMMH JACATCIBHOCTHBIMH XapaKTEPUCTHKAMU BBIOpAHHOM
npodeccuu / cieruaibHOCTH.

[IpodunpHast cocraBistomas OTpakaeTcs B TPEOOBAHHSIX, K TOJTOTOBKE
00ydJaromuxcs B 4acTH:

» o0mell cucTeMbl 3HAHWI: COJEp)KATEIbHBIE MPUMEPHI HCIIOJIb30BAHUS
MaTeMaTUYECKUX UICH U METOJIOB B IPOPECCUOHATIBHON JeATSILHOCTH;

* YMEHMii: pa3iuuure B YpPOBHE TpeOOBaHUN K CIOXKHOCTH TMPUMEHSEMbBIX
aJTOPUTMOB;

* MPAKTHYECKOI0 UCMOJIb30BAHUSA NMPUOOPETEHHBIX 3HAHUM M YMEHMIi:
UHAUBUAYATHLHOTO Y4€OHOTO OIbITa B TOCTPOCHUH MaTeMaTHUYECKUX MOJIEIEH.

Takum oOpazom, peanuzanus COAEpKaHUS y4YeOHON  JAUCIHUIUIMHBI
OPUEHTUPYET HA MPUOPHUTETHYIO POJIb MPOLECCYAbHBIX XapaKTEPUCTUK yueOHOM
paboTHI, 3aBUCAIINUX OT MPoduis MPodheCCHOHATLHOIO 00pa30BaHMs, MOJYICHUS
OTbITAa HCIIOJNIB30BAHUSA MaTEeMaTHKU B COJIEPKATEIbHBIX M TPOdhecCHOHATBHO
3HAUYMMBIX ~ CHUTyallusiX 10  CpaBHEHHIO C  (OpMaIbHO-YPOBHEBBHIMU
PE3YNIBTATUBHBIMH XapaKTEPUCTHKAMU 00yUYCHUSI.

Conepxanve y4eOHOW NHUCHIMIUIMHBI pa3padOTaHO B COOTBETCTBHHM C
OCHOBHBIMU COJIEPKATEIBHBIMU JTUHUSMU 00YUCHUSI MaTEMaTHKE:

o anreOpanyeckasl JTUHUS, BKIIOYAIONIAs CHCTEMAaTH3alMI0 CBEJICHUN O
qucliax; U3yuyeHNue HOBBIX U 0000IICHNE paHee N3yUEeHHBIX orepaiuii (BO3BEICHHE
B CTEINEHb, M3BICUCHUE KOPHsS, JOrapupMHUpOBaHUE, CUHYC, KOCHHYC, TaHTEHC,
KOTaHTeHC U 00paTHBIE K HUM); U3yUYEHUE HOBBIX BHIOB YHCIIOBBIX BBIPAKCHUHN U
dbopMyIT; COBEpPIICHCTBOBAHWE TMPAKTHYECKUX HABBIKOB ¥ BBIUACIUTEIHHOU
KyJbTYphl, PacCHIMPEHHE W COBEPIICHCTBOBAHUE aJIreOpanmyecKkoro arrmapara,
chOpMHPOBAHHOTO B OCHOBHOW INKOJIE, M €ro MPUMEHEHHWE K PEIICHUIO
MaTeMaTUIECKUX M MPUKIIATHBIX 3a/1a4;

* TEOpPeTUKO-(QYHKIMOHATbHAS JIMHHS, BKJIIOYAIOIAS CHCTEMATH3AIUI0 U
pacIpeHre CBeIeHU 0 (QYHKIUIX, COBEPIICHCTBOBAHNE TpadUUECKUX YMECHHUM;
3HAKOMCTBO C OCHOBHBIMH HJACIMH M METOJaMU MaTeMaTHYECKOTO aHaln3a B



o0beMe, TMO3BOJISIONIEM HCCIIEIOBAaTh dJEMEHTapHble (YHKIMU U pellaTh
MpOoCTEHIINe TeoOMeTpUIeCcKre, (PU3nuecKkue u Ipyrue MpuKiiaaHble 3a1a4u;

* JIMHUS YpaBHEHUM W HEPABEHCTB, OCHOBAaHHAas Ha TMOCTPOCHUU U
HCCIIEIOBAHUM MaTEeMaTUUECKUX MOJIENICH, MepeceKaroasics ¢ aireopanyeckon u
TEOPETUKO-QYHKIIMOHATBLHON  JIMHUAMM W BKJIIOYAONIas  pa3BUTHE U
COBEPIICHCTBOBAHUE TEXHHUKU aireOpanyeckux MpeoOpa3oBaHUN ISl PEIICHUS
ypaBHEHUM, HEPABEHCTB W cuCTeM; (OPMHUPOBAHUE CIOCOOHOCTU CTPOUTH U
HCCIIeIOBaTh MPOCTEHIITNE MaTeMaTUYECKUEe MOJEIN MPU PEIICHUH MPUKIaTHBIX
3aJ1a4, 3aJ1a9 U3 CMC)KHBIX U CIICIUAIBLHBIX JUCIIAIINH;

* TeoMeTpuYecKas JIMHUSA, BKIIOYAIOIIAsh HATJsAJIHbIE TMPEJCTaBICHUS O
POCTPAHCTBEHHBIX (PUTYpax W U3ydeHUE UX CBOMCTB, HOPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOT'O  BOOOpaXKEHUS, PAa3BUTHE CIOCOOOB  T'C€OMETPUUYECKUX
U3MEPEHUHN, KOOPJMHATHOTO M  BEKTOPHOTO  METOJOB  JUIsI  PEIICHUS
MaTeMaTHUYECKUX U MPUKIIAIHBIX 3a]1ay;

* CTOXacTUuecKas JIMHUS, OCHOBaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX
YMEHUM, TPEJCTABICHUH O BEPOSITHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX
OKPY’KaIOIIEro MUpa.

OcBoenne colepkaHusi  ydeOHOW  JUCHUIUIMHBI  «MaremaTukay
obecrieunBaeT JOCTHKEHUE CTYJECHTAMHU CIICIYIONINUX PE3YIbTAaTOB:

* INYHOCTHBIX:

— ¢(OpMHUPOBAHHOCTh MPEJACTABICHUNA O MaTeMaTHKE KaK YHHBEPCAIbLHOM
SI3bIKE€ HAyKH, CPEJICTBE MOJISTUPOBAHUS SBJIICHUH M MPOIECCOB, UISIX U METOJaX
MaTEeMaTUKU;

— T[IOHMMaHWE 3HAYUMOCTH MATEMAaTUKH [ HAyYHO-TEXHHYECKOTO
nporpecca, CGOPMUPOBAHHOCTh OTHOIICGHHS K MaTeMaTUKe KaK K 4YacTH
oOIIeuesIoBeYeCKOr  KYJIbTYphl 4epe3 3HAKOMCTBO C HCTOPHEH pa3BUTHSA
MaTeMaTHUKH, SBOJIIOIIMEH MaTeMaTUUYSCKUX UCH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
AITOPUTMUYECKON KYJIBTYPhl, KpUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM
U1 Oyayied mpodecCHOHAIBHOM AeATEILHOCTH, IS TIPOJOJDKCHHS 00pa30BaHMUs
1 caM000pa30BaHMs;

— OBJIQJICHHC MAaTeMaTHYCCKUMH 3HAHUSIMU U YMEHUSIMH, HCOOXOTUMBIMU B
MTOBCEIHCBHOM JKU3HU, JIJIT OCBOCHUS CMEKHBIX €CTeCTBCHHOHAYYHBIX JTUCITUTLINH
U JUCIHUILIMH TPO(PECCHOHATBLHOIO IIMKJIA, JJI IONY4YeHHUS OOpa3oBaHHsS B
00JacTsaX, He TPEOYIOMUX YIITYOJICHHOW MaTeMaTUYeCKON OITOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCJE
camM000pa3oBaHMIO, Ha TPOTSHKEHUU BCEU KU3HU; CO3HATEIILHOE OTHOIICHHE K
HEMIPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBHIO YCICITHOW NpodecCHoHaNbHON U
00IIIeCTBEHHOM JI€SITEIbHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSATENIbHOW TBOPYECKOU U
OTBETCTBECHHOM JEATCIBHOCTH,

— TOTOBHOCTbH K KOJIJIEKTUBHOM pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOM,  Y4eOHO-HCCIIE0BATEIHCKOM,
IIPOCKTHOM U JPYTUX BHUIAX ACATCILHOCTH;



— OTHOIICHHE K MPOPECCHOHATHHON AEATEIBHOCTH KaK BO3MOXKHOCTH
ydacTus B PEHICHUM  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJapCTBEHHBIX,
oOLIEHAIMOHAJIBHBIX MPOOJIEM;

* MeTanpeJAMeTHBIX:

— YMEHHE CaMOCTOSATEIBHO OMPEAENATh LENU NEATETHbHOCTH U COCTaBISTH
IUTAaHBl  JCSTENFHOCTH; CaMOCTOSITEIBHO OCYIIECTBISTh, KOHTPOJHUPOBATH W
KOPPEKTUPOBATh JEATEIBHOCTh; HCIIOJIB30BaTh BCE BO3MOXHBIE PECypChl s
JOCTH)KCHUS TIOCTaBJICHHBIX IIE€NIe W pealu3aldd IJIaHOB JIeATEIbHOCTH;
BBEIOMPATH YCTICIITHBIC CTPATETUU B PA3TUIHBIX CHUTYAIHSAX;

— YMEHHE TPOIYKTUBHO OOIIAThCSI W B3aUMOJICHCTBOBATH B IpOIECCE
COBMECTHOM

JESATENBHOCTH, YYUTHIBATH IO3HMIMHM JPYTHX YYACTHUKOB JIEATEIHHOCTH,
3¢ PeKTUBHO pa3penaTh KOH(IUKTHI;

— BJaJICHUEC HABBIKAMHU I[I03HABATEIIbHOHN, y4eOHO-MCCIEIOBATEILCKON U
MPOCKTHOW JIESITeTbHOCTH, HABBIKAMHU pa3pelieHus MpoOJieM; CIIOCOOHOCTh H
TOTOBHOCTB K CAMOCTOSITEIbHOMY MTOMCKY METOJ/IOB PEIICHHS MPAKTUISCKUX 3a/1a4,
NPUMCHCHHIO PAa3IMYHBIX METOOB TIO3HAHUS;

— TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOATEIbHOW WH(HOPMAIMOHHO-
TI03HABATEILHOM JESITETFHOCTH, BKIIIOUasi YMEHHE OPUCHTHPOBATHCS B Pa3IUIHBIX
UCTOYHUKAX WH(POpMAIMK, KPUTUYSCKH OIICHMBATh MW HWHTEPIPETUPOBATH
UHPOPMAITHIIO, MTOTYIaeMYIO U3 PA3TUYHBIX HCTOUHUKOB;

— BJAJICHUE S3BIKOBBIMH CPEACTBAMH: yYMEHHE SICHO, JIOTHYHO W TOYHO
U3J1araTh CBOIO TOYKY 3pEHUS, UCIIOIh30BaTh aJIEKBATHBIC S3BIKOBHIE CPEJICTBA,

— BJAJICHWE HaBBIKAMH IMO3HABATENHFHOW pEQIIEKCHH KaK OCO3HAHWSI
COBEpIIAEMBIX JEHCTBU M MBICIUTENBHBIX IPOIECCOB, HMX pE3yIbTaTOB U
OCHOBaHWM, TPaHUI] CBOCTO 3HAHUS W HE3HAHWs, HOBBIX ITO3HABATEIBHBIX 33/1a4 U
CPEICTB JIJIsl X JOCTH)KCHUS;

—  IENEeYCTPEMJICHHOCTh B  TOWUCKaX W  TPHUHITHH  PEIICHUH,
COOOpa3UTEIHPHOCTh U UHTYUIIUS, PA3BUTOCTh MTPOCTPAHCTBEHHBIX MPEICTABICHUIA,
CIIOCOOHOCTh BOCIIPHHUMATH KPacoTy W TApMOHHIO MHPA;

* IpeJAMEeTHBIX:

— c(hopMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTWKEe KaK YaCTH MHUPOBOU
KyJIbTyphl M MECTE€ MATeMAaTHKd B COBPEMEHHOW IMBWJIM3AIMU, CIIOCO0ax
OTHMCAaHMSI SIBJICHUI peaJbHOTO MUPA HA MATEMATHUYECKOM S3BIKE;

— c(OPMHUPOBAHHOCTH TPEACTABICHUA O MaTEMaTUYECKUX TOHATHUSIX Kak
BOKHEHIITNX MAaTEMaTHYECKUX MOJENAX, TO3BOJIIONINX OMHCHIBATH M H3Yy4aTh
pa3HbIE TPOIECCHI W SBICHUS; MOHMMAHUE BO3MOXKHOCTH aKCHOMATHYECKOTO
MOCTPOCHUST MATEMATHIECKUX TEOPHI;

— BJIaJICHWE METOJAaMH JIOKA3aTEIbCTB M AITOPUTMOB PEIICHUS, YMEHHE HX
MPUMEHSITH, TPOBOAUTH TOKA3ATEIBHBIC PACCYKIACHUS B XOJ/I€ PEIICHUS 3a]1a4;

— BIAJCHUE CTAHIAPTHBIMH TPUEMaMU PEIICHHUS PAlMOHAIBHBIX U
HUPPAMOHATBHBIX, TOKA3aTEIIBHBIX, CTENICHHBIX, TPUTOHOMETPHUYECKIX YPABHCHHM
¥ HEPAaBEHCTB, UX CHCTEM; HCIIOIh30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTpamMM, B



TOM 4YHUCJE JJisl TOMCKAa MYTH PElIeHUsS M WIIOCTPAllMUd PEUICHUs] YPAaBHEHUU U
HEPABEHCTB;

—  c(opMHUpPOBAaHHOCTh  MPEJACTABICHUN 00  OCHOBHBIX  TMOHSTHUSX
MaTeMaTU4YeCKOIro aHajdu3a U UX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTEpHU30BaTh
noBejieHue (YHKIUN, HCIOJb30BAHUE TOJYUYEHHBIX 3HAHUU JJIsI ONMUCAHUS U
aHaJu3a peasibHbIX 3aBUCUMOCTEH;

— BIIQJICHUEC OCHOBHBIMHU TOHSTHUSIMU O IUIOCKUX M MPOCTPAHCTBEHHBIX
Tr€OMETPUUECKUX (UTypaxX, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHHUS
pacrio3HaBaTh reoMeTpuYecKre (UTypbl Ha YepTekax, MOJACISIX U B pealbHOM
MUpE; TPUMEHEHHE M3YYCHHBIX CBOWCTB T€OMETPUUYECKUX PUryp u hopmyn s
pelIeHrs reOMeTPUYECKUX 3a/1a4 U 3aJ1a4 C IPAKTUYECKUM COJICP>KaHHUEM;

— ¢c(pOpMHUPOBAHHOCTH MPEJICTABIICHHUI O TpoIleccax U SBJICHHUSIX, UMEIOIIUX
BEPOSITHOCTHBIN XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B peaibHOM MUDE,
OCHOBHBIX TOHSITUSIX AJIEMEHTAPHON TEOPUHM BEPOATHOCTEH; YMEHHI HAXOIUTh U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITHH B TPOCTEUIIMX MPAKTUUECCKUX
CUTYaIUsAX U OCHOBHBIE XapaKTEPUCTUKHU CITyUYalHBIX BEJTUYNH;

— BIIaJICHUE HAaBBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM
IIPY PEIICHHUH 3a]1a4.

1.3. PexoMeHayeMoe KOJIMYECTBO YACOB HA OCBOCHHE IPOTrPaMMbI
y4eOHOro npeaMmera:

MaKcuMaJjibHas yuyeOHas Harpy3ka 264 Jac, B TOM YHCIIe:
oOsi3aTenbHas ayIuTopHas yueOHas Harpy3ka — 234 yaca,
n3 aux JIII3 — 147 gacos.

KOHCYJIbTalluu — 24 yaca.

DK3aMeH - 6 4acoB.

2. CTPYKTYPA U COJEPKAHUE YYEBHOM JUCHUTILINHBI
2.1.00beM y4eOHOM TMCIUIUIMHBI U BUAbI Y4eOHOH padoThI

Bupa yueOHoi padboThbI KoauvecTBo
4acoB

MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 264
Oobs13aTes1bHAA ayAUTOPHAA y4eOHas HATPY3Ka (Bcero) 234
B TOM YHCIIE:

TEOPETUYECKUE 3aHITHUS 147

NPAKTUYECKUE 3aHATUS 87
Koncyabranuu 24
Hrorosas arrecranus B gopme 3K3aMeHa 6




2.2. TeMaTHYeCKUH IVIAH U COAEP:KaHME MUCHUILIMEBL «MaTemaTuka

HanmenoBanne | Cojaep:kaHue yueOHOro Marepuasa, 1a00paTopHble padoThl U NpakTHYecKHUe 3aaannus, | O0bem Koani
pa3aesioB M TeEM €caMOCTOAITeJIbHAs paboTa 00y4aouuxcst 4YacoB | KOMIIETEHIH
imn
JIMYHOCTHBIX
pe3yJibTaToB
¢popmupoBan
HI0 KOTOPBIX
crocoocTBye
T 3JIEMEHT
NMPOrpamMMbl
1 2 3 4
IlepBblii cemecTp
Pa3znen 1. BBenenue 2
BBonHas koHTposbHAs padoTa 2 OK2,J1P4,JIP
5
Pa3nea 2. Pa3BuTue noHsITUS 0 YUCJIe 12
Llenbie 1 palmoOHAJIBHBIE YKCIIA. 2 JIP9, JIP7
Tema 2.1. JletictButenbHbIe uyncia. [IpubankeHHbIe BEIYUCIICHHS. 2
Pa3Burue IIpakTHyeckoe 3ausitue Ne 1 ApudmeTnyeckue A1eMCTBUS HAl YUCTaAMU 2 OK1, OK2,
MOHATHS 0 YHCJIe JIP9, JIP7
KommnnekcHble yncia. 2 JIP9, JIP7
IIpakTHyeckoe 3aHsiTue Ne 2 Apudmernueckue AeUCTBUS Hal KOMIUICKCHBIMHU YHCIIAMH. 2 OK1, OK2,
JIP9, JIP7
Koncynpramms 2
Paznen 3. Kopuu, crenenu u jorapugmsl 34
Tema 3.1. Kopun | KopHu HaTypanabHOM CTENEHU U3 YHCIIA U UX CBOICTBA. 2 OK2, JIP9,
U CTEeIeHH JIP7
IpakTHyeckoe 3ausitue Ne 3 BriunciieHne U cpaBHEHUE KOPHEH. 2 OK1, JIP7
CrteneHu ¢ palioOHaIbHBIMU U JEHCTBUTEIbHBIMH TTOKA3aTEISIMHU, UX CBOMCTBA. 2 OK1, JIP7
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IIpakTHyeckoe 3ausaTHe Ne 4 Perenue nppauvoHanbHbIX YpaBHeHUM. Haxoxnenne 2 OK1, OK2,
3HAYEHUH CTENEHEN ¢ pallMOHAIbHBIMU NOoKa3aTesMu. CpaBHEHUE CTETICHEN. JIP9, JIP7
IpakTnueckoe 3ansitue Ne 5 [IpeoOpazoBaHus BbIpaKEHUI COJAEPKAINX CTEIEHU. 2 OK1, OK2,
Penrenne nokasarenpbHbIX YPAaBHEHUM. JIP9, JIP7
IpakTnueckoe 3ansitue Ne 6 [IpeoOpazoBaHue BbIpaXeHUI coepKaIIUX CTENEHU U 2 OK1, JIP7
KOPHH.
Koncynpranus 2
Tema 3.2. OcHoBHOE JIorapu(pMUUYECKOe TOXKJIECTBO. JlecaTUYHbIE U HATypajbHbIE JOTaPU(PMBIL. 2 JIP4, JIPS
Jlorapudm. IIpakTuyeckoe 3ansaTue Ne 7 Haxoxaenue 3HaueHuii jorapudma mo npou3BoJIbHOMY 2 JIPS, JIP9
Jlorapu¢m 4ucsa. | OCHOBaHUIO.
[TpaBuna nevictBuii ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO. 2 JIP4, JIP11
IIpakTnueckoe 3ansaTue Ne§ [lepexos oT 0THOTO OCHOBAHUS K APYromy. 2 OK1, JIP7
Koncynpranus 2
Tema 3.3. [IpeobpazoBanue parmoHAIBHBIX, UPPALIMOHATBHBIX CTENEHHBIX, MOKA3aTEIbHbBIX U 2 OK?2, JIP9,
IIpeodpa3zoBanue | Jorapu@MUUECKUX BBHIPAKEHUH. JIP7
aareopanyecknx | [IlpakTuuyeckoe 3ansitue Ne 9 Berurciienne u cpaBHEHUE JTOTapru(mMoB. 2 OK1, OK2,
BBIPAKEHHU I IIpakTuyeckoe 3ausitue Ne 10 JlorapudmupoBanne 1 TOTCHIIMPOBAHNE BBIPAKCHUM. 2 JIP9, JIP7
Pemenue norapudmMuyeckux ypaBHEHHUH. 2
Koncynpranus 2
Pasnen 4. IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE 16
BzaumHoe pacnosiokeHHe ABYX MpAMBIX B IpocTpaHcTBe. [lapamnenbHOCTh NpsiMOU U 2 OK?2, JIP9,
Tema 4.1. 1J10CKOCTH. [lapamienbHOCTh III0CKOCTEN JIP7
IIpsimble 1 [TapannensHocTh  1uiOCcKOCTEM.  IlepneHAMKYNISIpHOCTH  OpSIMOM M TUIOCKOCTH. 2
INIOCKOCTH B [leprieHaUKYsIp M HAKJIOHHAs. YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO. [[ByrpaHHBIN yroi.
NMPOCTPAHCTBE Yros Mexay miockocTsMu. IlepneHanKyIsipHOCTh ABYX INTIOCKOCTEN.
IIpakTtuyeckoe 3ansitue Ne 11 [Ipu3Haku B3aUMHOIO pacHONOXKEHUSI NPSIMBIX. YTOI 2 OK1, OK2,
MEXIy NpsAMBIMHA. B3auMMHOE pacronoKeHue MNpsAMBbIX U IIocKocTed. llepneHaukyisip u JIP9, JIP7
HAKJIOHHAs K IUIOCKOCTH. YTON MEXIy MNpSMOMl U IJIOCKOCThIO. TeopeMbl 0 B3aMMHOM
pacnoJI0KEHNUHU IPSIMON M II0cKocTU. Teopema o Tpex NepneHAuKyJsIpax.
I'eomeTpuueckrne mnpeoOpa3oBaHMsi TPOCTPAHCTBA: TMApAJICIbHBIA TMEPEeHOC, CHUMMETPHS 2 OK1, OK2,
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OTHOCHUTCIIbHO ITIIIOCKOCTH.

JIP4, JIP9

IIpakTuyeckoe 3anaTue Ne 12 PacctossHuEe OT TOYKM O IUIOCKOCTH, OT OPSIMOU 0 2 OK1, OK2,
IUIOCKOCTH, PACCTOSHHE MEXIY IUIOCKOCTSIMH, MEXAy IpPOU3BOJIBHBIMU (urypamu B JIP9, JIP7
MPOCTPAHCTBE.
[TapannenbHoe mpoekTupoBanue. Ilmomane opToroHalbHONW mpoekuuu. I3o00paxeHue 2 OKI1, OK2,
MIPOCTPAHCTBEHHBIX (UTYP. JIP4, JIP9
IIpakTnueckoe 3ansaiTue Ne 13 [lapannensHOoe NPOEKTUPOBAHKUE U €r0 CBOMCTBA. Teopema 2 OKI1, OK2,
0 TUIOIIAIX OPTOTOHAIBLHOM MPOEKIIMA MHOTOYTOJIbHUKA. B3auMHOE pacnoiokeHune JIP9, JIP7
MIPOCTPAHCTBEHHBIX (QUTYD.
Koncynpranus
Paszpnen 5. KomOuHaTopuka, CTAaTUCTHKA U TEOPHSi BEPOITHOCTEH 14
Tema 5.1. OCHOBHBIC TTOHSATHUSI KOMOMHATOPUKH. 2 OK1, JIP4,
JJIeMeHThI JIP9
koMOnHaTopuku | IlpakTnuyeckoe 3ansitue Ne 14 Pasmenienus, coueTanusi ¥ IePeCTaHOBKH 2 OK1, OK2,
3agauM Ha MOJCYET YUCIIA PA3MENICHUM, TEPECTAHOBOK, COYETAHUM. 2 JIP4, JIP9,
IpakTuyeckoe 3ansaTue Ne 15 Perenne 3a1au Ha nepeOop BapHAHTOB. 2 JIP7
®opmyna 6uHoma HeroroHna. CBolicTBa OMHOMHUHAIBHBIX KOd((uimeHToB. TpeyroipbHUK 2 JIP4, JIP9
[Tackaus.
IIpakTHyeckoe 3aHsiTue Ne 16 Pemmenre KoMOMHUPOBAHHBIX 3a/1a49H. 2 OK1, OK2,
JIP9, JIP7
Koncynpranus 2
Pa3nen 6. KoopauHaThl M1 BEKTOPbI 16
Tema 6.1. [IpsimoyromnpHas (1ekapToBa) cUcTeMa KOOpAUWHAT B rpocTpaHcTBe. Dopmyra paccTosiHUS 2 JIP4, JIP9
Koopaunatsl u MEXK]y IBYMs TOUYKamMH. YpaBHEHUS cepbl, IITOCKOCTH U MPSIMO.
BEKTOPBI IIpakTuueckoe 3ansitue Nel7 Bekropsl. [elicTBus ¢ Bektopamu. /lekapTroBa cucrema 2 JIP4, JIP7
KOOPJIMHAT B IPOCTPAHCTBE.
Bekropsl. Moaynb BekTopa. PaBeHcTBO BEKTOpOB. Cl10KE€HHE BEKTOPOB. Y MHOKEHHE 2 OK1, OK2,
BEKTOpA Ha 4nciio. Pa3nokeHne BEKTOpa 10 HApaBJICHUSIM. YTOJI MEXIY IBYMS JIP9, JIP7

BEKTOpPAMH.
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IIpakTHyeckoe 3ansitue Ne 18 PaccrosHme mexay Toukamu. JIEHCTBHS C BEKTOpPaMH, 2 OK1,
3aJaHHBIMHA KOOPAMHATaAMMU. JIP4, JIP9,
IIpoeknust BekTopa Ha ock. KoopanHatel BekTopa. CKaIpHOE TPOU3BEICHUE BEKTOPOB. 2 JIP7
IIpakTuyeckoe 3ansitue Ne 19 CkansgpHoe mnpou3BeAeHUE BEKTOPOB. BekTopHoe 2
YpaBHEHHE NPSIMON U MIIOCKOCTH.
IIpakTHyeckoe 3ausitue Ne 20 VMcnonp30Banue KOOPAUHAT U BEKTOPOB IIPU PEILICHUH 2 OKl,
MPUKJIaAHBIX 3a]a4. JIP7
Koncynpranus 2
Paspgesn 7. OCHOBBI TPHTOHOMETPHUSA 31
Tema 7.1. CunHyc, KOCHHYC, TAHT€HC U KOTAHT€HC MPOU3BOJILHOrO yria. Pagnannas mepa yria. 2 JIP4, JIP9
OcHoBbl nonsitust | IlpakTuyeckoe 3ansiTue Ne 21 Paguanuelii MeToa U3MEPEHHUS YIJIOB BPAIICHHS U CBSI3b C 2
rpalyCHOU MEpOU.
Koncynpranus 2
Tema 7.2. ®opMmyJibl MPUBECHHUS. 2
OcHoBHBIE OK1,
TPpUroHOMeTpHuYec | DopMyIIbl CIOKEHHUS. 2 JIP4, JIP9
KHe TOXKAeCTBa
®opmyibl yaBoeHus: DopMyIibl HOJIOBUHHOIO YTJa. 2 OK1, OK2,
JIP9, JIP7
IIpakTHyeckoe 3aHsiTue Ne 22 OCHOBHBIC TPUTOHOMETPHUUYECKHE TOXKIACCTBA, (popMyta 2 JIP4, JIP9
yABOEHUS, TPeoOpa30BaHie CYMMbI TPUTOHOMETPUUYECKUX PYHKIIUIN B IPOU3BEACHUE,
npeoOpa3oBaHUe MMPOU3BEIACHHS TPUTOHOMETPUUECKHUX (PYHKIUN B
CyMMYy.
Koncynpramnms 2
Tema 7.3. [IpeobpazoBanue CyMMBI TPUTOHOMETPUYECKUX (DYHKITMI B MPOU3BEICHHUE U MIPOU3BEACHUS 2 OK1, OK2,
IIpeoOpa3oBanusi | B CyMMy. JIP4
NMPOCTEeHINX Bripaskenue TpuroHoMeTpuieckux (GyHKIMA yepe3 TaHTeHC MOJIOBUHHOTO 2
TPUTOHOMETPHYEC | apryMEHTa.
KHX BbIPa:KeHH I IIpakTnueckoe 3ansitue Ne 23 [IpeobpazoBaHus MPOCTEHIIUX TPUTOHOMETPUUECKUX 2 OK1, OK2,
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BBIPAKCHUM. JIP9, JIP7
Tema 7.4. [Ipocreiimme TPUroHOMETPUYECKUE YPABHEHNS M HEPABEHCTBA 2 OK2, JIP4
Tpuronomerpuye | IlpaxkTudeckoe 3ansitue Ne 24 [Ipocreiiline TPUroHOMETPUUECKUE YPABHEHUS U 2 OK1, OK2,
CKHe YPABHEHUSl | HEPABEHCTBA JIP9, JIP7
U HepaBeHCTBa OO6paTHble TpUroHOMeTpruyecKkue GyHKIUU. APKCUHYC, apKKOCHHYC, ApKTAHT'€HC. 2 OK2, JIP4
IpakTnueckoe 3ansitue Ne 25 OOpaTHble TPUTOHOMETPUUECKHE (PYHKIIMH: apKCHHYC, 2 OK1, OK2,
APKKOCHHYC, apKTAHI'C€HC. JIP9, JIP7
Koncynpranus 1
Pa3znen 8. ®yHKuMH, UX CBOMCTBA M rpauKu 23
Tema 8.1. Oynakuun. O6IaCTh ONMpEACICHHUs] 1 MHOKECTBO 3HAYCHUH. 2 OK1, OK2,
DOyHKIUT I'paduk QpyHKIMM, OCTpoeHUE rpadUKOB (PYHKIMM, 3aJaHHBIX PA3IMYHBIMHU CIIOCOOAMHU. 2 JIP4
IIpakTuyeckoe 3ansaTue Ne 26 [IpuMepsl 3aBUCUMOCTEN MEXAY IEPEMEHHBIMU B 2 OK1, OK2,
peaybHBIX MPOIECCax U3 CMEXKHBIX nuctumuind. Onpenenenue QyHKITUN. JIP9, JIP7
Tema 8.2. MOHOTOHHOCTB, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTD, IEPUOANYHOCTD. [IpomexyTku 2 JIP4, JIP9,
CaoiicTBa BO3pacTaHus ¥ yObIBaHUsI, HAMOOIbIIIEE M HAUMEHBIIIEE 3HAUCHHUS, JIP7
pynxuun TOYKHU IKCTPEMYyMa.
IIpakTuyeckoe 3ansitue Ne 27 [Toctpoenue u urenne rpadpuxoB Gyuknuil. MccienoBanme 2 OK?2, JIP9,
hyHKIIH. JIP7
I'padmueckas nnrepnperanus. [Ipumepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEN B PEAIbHbBIX 2
MIPOIECCAX U SIBIICHUSX. OK1, OK2,
IIpakTHyeckoe 3aHsiTue Ne 28 ApudmeTndeckue oneparuu Haj GyHKIuaMu. CiioxHas 2 JIP4
dbyukmus (kommosuiysi). [IoHITHE 0 HEMPEPHIBHOCTH (HYHKITHH.
CBoiicTBa TUHEWHOMU, KBaAPAaTUUYHOMN, KyCOUHO-TUHEHHON U APOOHO-THHEHHON (PYHKITHH. 2 OK2,
HemnpepriBubie u nepuonudeckue ¢pynkiuu. CBoicTBa U rpaduk CHHYCa, KOCHHYCA, JIP9, JIP7
TAHI€HCA U KOTAHT€HCA.
Tema 8.3. Ob6nacTp onpeneneHus U 006JacTh 3HaYeHUN 00paTHOM YHKITUH. 2
OopatHble I'paduk oOpaTHOM PyHKITHH.
Gysaxkumm. JIP4, JIPY,
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Tema 8.4. Onpenenenust QyHkumii, ux cBoMcTtBa U rpaduxu. IlpeoOpa3zoBanusi rpauKoOB. 2 JIP7
CrenenHnsle, [lapannenbHbli HEPEHOC, CHUMMETPHUS OTHOCHUTEIBHO OCEH KOOpIMHAT M CUMMETPHS
NnoKa3aTejbHble, | OTHOCUTEJIBHO Hayanaa KOOPAUHAT, CAMMETPHUS OTHOCUTENILHO MPSIMOM Y = X, pacTsKEeHHE U
JorapuMuYecKu | cKaTHe BAOJIb OCEl KOOpIUHAT.
eu IIpakTnueckoe 3ansaTue Ne 29 [lokazarenbHble, Jorapu@MUUECKUe, TPUTOHOMETPUUECKHE 2 OK1, OK2,
TPUTOHOMETPHYEC | ypaBHEHUS U HEPABCHCTBA JIP9, JIP7
KHe QPyHKIHH. Koncynbranus 1
OoparHbie
TPUTOHOMETpHYeC
KHe pyHKIHuHU
Paszgen 9. MHOrorpaHHuKHU M KpyIJible TeJia 31
Tema 9.1 | Bepuunbl, peOpa, rpaHn MHororpaHHuka. Pa3BepTka. MHororpanssle yribl. Beimykibie 2 JIP4, JIPY,
MHororpaHHuKM | MHOTOIpaHHMKHU. Teopema Dusepa.
IpakTuyeckoe 3ansitue Ne 30 Paznuunbie BUABI MHOTOTpaHHUKOB. X M300paskeHus. 2 OK1, OK2,
JIP9, JIP7
[Tpusma. Ipsimas u HaknonHas npusMa. [IpaBunbHas npusma. [Mapannenenunen. Ky6 2
ITupamuna. [IpaBunbHas nupamuaa. YcedeHHast nupamuaa. Terpasap. 2 OK2, JIP4,
CummMerpuu B Ky0e, B apajuielenumesie, B npusme u nupamuzie. CedeHus KyOa, MpU3MbI U 2 JIP9, JIP7
nupamupl. CeueHus, pa3BepCTKM MHOTOIPAHHUKOB. Buibl cHMMETpHil B IPOCTPAHCTBE.
IIpakTuyeckoe 3ausitue Ne 31 [Mupamuna. [Ipusma. [apannenenunesn. Ky6 2 OK1, OK2,
JIP9, JIP7
[IpencraBnenre o MpaBWIBHBIX MHOTOTPaHHUKAX (TeTpalrzape, Kybe, oKTaspe, AoJeKadipe 2 OK1, OK2,
U UKOCAdIPe). JIP9, JIP7
Tema 9.2. Tena m | HwmaAap u kKoHyc. YceueHHbI kKoHyc. OcHOBaHHE, BBICOTA, OOKOBas IOBEPXHOCTH, 2 JIP4, JIP9,
MOBEPXHOCTH oOpazytomias, pa3septka. OceBble CEUSHHsI M CEUEHHUS, TapajlieIbHbIe OCHOBAHUIO. JIP7
BpallleHUsl IIpakTnueckoe 3anusitue Ne 32 Illap u cdepa, ux cedenusa. KacarenbHasi MIOCKOCTh K 2
chepe.
CummeTpus Ted BpalleHUus ¥ MHOTOIPaHHHUKOB. 2 OK1, OK2,
JIP9, JIP7
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Tema 9.3. O6bem u ero usmepenue. urerpanbnas hopmyiia oobema. 2 OK1,0K2,
N3mepenus B ®opmyJibl 06beMa Ky0a, IpsIMOYTOIBHOTO 2 JIp4, JIP9,
reoMeTpuu napajuiesIenuIe a, Npu3Mbl, IIMHAPA. PopMyIbl 00beMa MUPaMUbl U KOHYCA. JIP7
@opMmybl TUIOHIAAM TOBEPXHOCTEH IIMIIMHApPA U KoHyca. Popmynbl oObeMa Mmapa u 2
rIomanu chepel.
[TogoOue Ten. OTHOMIEHUS TUIOMIAIEH TOBEPXHOCTEH U 00HEMOB MOJTOOHBIX TEJ. 2
IMpakTuyeckoe 3ansitue Ne 33  [Inomans noBepxHocTH. Briumciienue miomanen u 2 OK1, OK2,
00BEMOB. JIP9, JIP7
Koncynpranus no teme: Tena 1 MOBEpXHOCTH BPALLICHUS 1
Pa3nea 10. Hauano MmaTeMaTH4eCKOro aHaIu3a 29
Tema 10.1. | CrrocoObI 3aJJaHUS M CBOMCTBA YHCIIOBBIX IOCICI0BATEIHHOCTEH. 2 JIP9, JIP7
ITocsenoBarenbHo | CymmupoBaHue —mocienoBaTesnbHOCTel. beckoHeuHo — yObIBaromias TeoMeTphuYecKas 2
CTH. IPOTrpeccus U ee CyMMma.
IIpakTtuyeckoe 3ansitue Ne 34 HaxoxaeHue CcyMMbl O€CKOHEYHO —YyOBIBaromieu 2 OK1, OK2,
T€OMETPUUYECKON MPOTPECCHH. JIP9
Tema 10.2. | [TonsiTue 0 MPOU3BOAHOM, €€ PUINUECKUIN U T€OMETPUUECKUN 2 OK1, JIP9,
IIpousBoaHas CMBICIL. JIP7
Tema YpaBHeHHE KacaTeNbHOU K rpa@uKy QYHKIIMH. 2
[Ipou3BogHAS: MEXaHUYECKUM M TEOMETPUUYECKUI CMBICIT MPOU3BOIHOM. 2 OK1, OK2,
JIP9
[Ipon3BoJIHBIE CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YaCTHOrO. [Ipor3BOIHBIE AIEeMEHTAPHBIX 2 OK1, JIP9,
hyHKIH. JIP7
YpaBHEHHE KacaTeIbHON B 00IIIEM BHUJIE. 2 OK1, OK2,
JIP7
[IpaBuna u dopmynsl muddepenurpoBanus, TabIUIA MPOU3BOAHBIX 3IIEMEHTAPHBIX 2 OK1, JIP4
hyHKIH.
IIpakTnueckoe 3ansitue Ne 35 [IpuMeHeHrne NPOU3BOJHON K HUCCIEAOBAHUIO (QDYHKIUN H 2 JIP9, JIP7
OCTPOCHUIO TPaUKOB.
HccnenoBanne GyHKIIMU C TOMOMIBIO IPOU3BOTHOM. 2
[Ipumepsl UCIIONB30BaHUS MPOU3BOAHOM JUISl HAXOXKICHHS HAWIy4YlIEro pEHIEHUs B 2 OK1, JIP4

16




MPHUKIIAIHBIX 3aaa4ax.

Bropas npousBoaHas, ee reoMeTpuYecKuil 1 GPU3NYECKUN CMBICT 2 OK1, OK2,
JIP9, JIP7
IpakTnueckoe 3ansitue Ne 36 Haxoxx/ieHne HauboIbI1ET0, HAUMEHBILIETO 3HAUYEHUS U 2 OK1, JIP4
AKCTpPEMAJIbHBIX 3HaAUCHUN (QYHKLUU.
Koncynpranus 1
Paszpnen 11. MHTErpasa u ero npuMeHeHmne 15
Tema 11.1. | [lepBooOpa3znass u unterpan. [IpuMmeHeHue oOmMpeneeHHOTO WHTErpaia A HaXO0XKICHUS 2 OKl, JIP7
IlepBooOpa3nasi M | IUIONIAIU KPUBOJIMHEHHON Tpaneluu.
HHTerpaJ. WuTerpan un nepsoodpazHas 2 JIP9, JIP7
®opmyna Herorona—IJleitbHuna. 2 OK1, JIP7
IIpakTuyeckoe 3ansaTue Ne 37 BrruucieHue omnpeneieHHOro MHTeErpana mo ¢opmyse 2 OK1, OK2,
Hrrorona — JleiOnumna. JIP9, JIP7
[Tpumepbl nprMeHeHus nHTerpaja B (PM3UKE U TEOMETPHUHU. 2 OK1, JIP7
[IpumeHeHne UHTErpaia K BBIYMCICHUIO (PU3NUECKUX BEIMYMH U IUTOIIA . 2 OK1, JIP9,
JIP7
IpakTuyeckoe 3ausitue Ne 38 [IpumMepsl npuMeHeHNs HHTETpaja B GU3UKE U T€OMETPUHU 2 OK1, OK2,
JIP9, JIP7
Koncynpranus no teme: MuTerpan 1
Paznen 12. Di1eMeHTHI TEOPUU BEPOSITHOCTEN M MATEMATHYECKON CTATHCTHKH 12
Tema 12.1 | CoOpiTHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHO)KCHHE BEPOSTHOCTEH 2 OK1, OK2,
JIEeMEHThI Kitaccuueckoe ormnpeneneHne BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpemMa O CyMMe 2 JIP7
TeOpHH BEPOSITHOCTEN.
BEPOATHOCTEMH IpakTuyeckoe 3ansaTue Ne 39 PenieHue npakTUYECKUX 3a/1ad ¢ MPUMEHEHUEM 2 OK1, OK2,
BEPOSITHOCTHBIX METOOB. JIP9, JIP7
Tema 12.2. Tesa u | [IpencraBnenue nanHbIX (TaOIUIBI, TUArpaMMBbl, TpaQUKN) 2 JIP9, JIP7
MOBEPXHOCTH [IpencraBiaeHne YMCIOBBIX IaHHBIX. 2 OK1, OK2,
BpAallleHHUs JIP9, JIP7
IIpakTnueckoe 3ansitue Ne 40 [Ipuknagasie 3a1a4m. 2 OK1, OK2,
JIP9, JIP7
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Pa3znen 13. YpaBHeHUus1 U HepaBeHCTBA

Tema 13.1. | PanoHanbHbBIE M MPPALMOHAJIBHBIC YPABHEHHSI M CUCTEMBI. 2 OK2, JIP4,
YpaBHenus 1 | [lokazaTenpHbIEe 1 TPUTOHOMETPUYECKUE YPABHEHHUS U CUCTEMBI. 2 JIPS
CHCTEMBI PaBHOCMIIBHOCTE ypaBHEHHI, HEPABEHCTB, CHUCTEM. (OCHOBHBIE IPUEMBI HX PELICHUA 2
YPaBHEHHH (pasznokeHre Ha MHOKUTENH, BBEJIEHUE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, rpadruecKuii
METOJI).
Kopnu ypaBHenuii. PaBHocmiibHOCTh ypaBHeHUH. [IpeoOpa3oBanue ypaBHEHUI. 2 OK1, OK2,
JIP9, JIP7
IIpakTuyeckoe 3ausitue Ne 41 OcHOBHBIE IPUEMBI pElICHUs YpaBHEHUH. Pemenne cucrem 2 OK1, OK2,
ypaBHEHUN JIP9, JIP7
Tema 13.2. PaunonanbHble, MppalMOHAIbHBIE, MMOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE HEPABEHCTBA. 2
HepaBencraa. OCHOBHBIE TTPUEMBI UX PEIICHUSI. OK1, OK2,
Tema 13.3. IIpakTuyeckoe 3ansaTue Ne 42 M3o0pakeHue Ha KOOPAMHATHOM MIIOCKOCTU MHOXKECTBA 2 JIP9
HUcnosb3oBanue pelIeHN ypaBHEHUI 1 HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CHCTEM.
CBONCTB H Meto1 HHTEPBAJIOB. 1 OK?2, JIP9
rpagukoB IpakTuyeckoe 3ausitue Ne43 Vcnons3oBanue cBOMCTB U TpadukoB QyHKITUHN IS 1 OK1, OK2,
byuxkumi npu pellIeHNs] YPABHEHUN U HEPABEHCTB. JIP9, JIP7
peleHnH IIpakTuyeckoe 3ansaTue Ned4 [[pumMeHeHre MaTeMaTUYECKUX METOJIOB ISl PELICHUS 2 OK1, OK2,
YPaBHEHMI H coJiepKaTeIbHBIX 3a7a4 U3 PA3TMYHBIX 00J1aCTe HAYKU U TPAKTUKH. JIP4, JIP9
HEPaBEHCTB. WNurepnperanus pe3ynprara, yu4eT peajJbHbIX OTPaHUYCHUMN. 2
Koncynpranus 2
IK3aMeH 6
BCET'O 264
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3.YCJIOBUSA PEAJIM3AIIUM YYEBHOHN JUCIHUILIAHBI

3.1. TpeGoBanusi K MHHMMAJIBHOMY MAaTEPHAJbHO-TEXHHUYECKOMY
odecneyeHHIo
OcBoeHKe MpOrpaMMbl Y4eOHOM MUCHMIUIMHBI «MaTeMaTthka» MNpeanojaraet
Hajmuyue B MpodecCHOHATbHOM 00pa30BaTEILHON OpraHu3aluu, peaau3yrollei
o0pa3oBaTeIbHYI0 MPOrpamMMy cpefHero oOiiero oOpa3oBaHUsS B Mpeaenax
ocBoenus IIIICC3 CIIO na 6a3e ocHOBHOro o6Omero oOpa3oBaHHs, Y4eOHOTO
kaOuWHeTa, B KOTOPOM HMEETCSI BO3MOXHOCTb O0O€CNeUnuTh O0y4YaromuMes
CBOOOJNHBIA JOcTyn B VHTepHET BO BpeMsi ydyeOHOTrO 3aHATUS U TEPUOJ
BHEY4EOHO eI TeIbHOCTH.

[Tomenienne kabuHeTa JOMKHO YJIOBIETBOPATH TpeboBaHusiM CaHUTApHO-
sanuaeMuoornueckux npaBui u HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHO TUIIOBBIM OOOpPYJAOBaHHWEM, YKa3aHHBIM B HACTOSIIUX TPEOOBaHUSX, B
TOM YHUCJE CIEeHHATU3UPOBAHHON ydeOHON MeOelbl0 U CpeACTBaMU OOyYEHHS,
JOCTATOYHBIMU  JUIsl  BBIMIOJIHEHUSI TPeOOBaHMM K  YPOBHIO  TOATOTOBKHU
00y4Jaromuxcs.

B xabuneTte M0DKHO OBITH MYJIBTUMEIUHHOE 000PYI0BAHUE, TTOCPEICTBOM
KOTOPOTO YYaCTHUKM 0Opa3oBaTENbHOrO MpoIEecca MOTYT MPOCMaTpUBAaTh
BU3yAJIbHYI0 ~ HHGOpPMAIlUI0 MO  MaTeMaTUKe, CO3/1aBaTh  IPE3CHTAINH,
BUJIEOMATepHUabl, UHbIE TOKYMEHTHI.

B cocraB  y4eOHO-METOAMYECKOTO U  MaTepPHAIbHO-TEXHUYECKOTO
oOecrieyeHus: MPorpaMmbl yueOHON AUCIUIUIMHBI «MaTeMaTruka BXOMIST:

* MHOTO(YHKITHOHAJIBHBIN KOMIUIEKC MPETo/1aBaTels;

* HaIJISIIHBIE TTOCOOMS (KOMIUIEKTBI y4eOHBIX TaOJuII, MJIaKaToOB, MOPTPETOB
BBIIAIOIINXCS YICHBIX-MATEeMaTHKOB U JP.);

* THPOPMAIIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* 5KpPaHHO-3BYKOBBIE MTOCOOUS;

* KOMIUIEKT TEXHUYECKOM JJOKYMEHTallMd, B TOM 4YHCIE Tacrmopra Ha
cpenctBa OOy4YeHHMSs, MHCTPYKUMHM TIO HMX HCIOJIB30BAHUI0 M  TEXHUKE
0e301acHOCTH;

* OMOIMOTEYHBIN (POHI.

B OuGnmoreunsiii ¢GoHA BXOAAT YYEOHHWKH, Yy4eOHO-METOIUUYECKHE
komiuiekTel  (YMK), oOecneunBaroniie OCBOCHHE YYECOHOM  JUCIUILIMHBI
«MaremaTrka», pPEKOMEHJOBAaHHbIE WM JOINYIIEHHbIE [Ji1 HCHOJb30BaHUSA B
nmpoeccuoHambHbIX 00pa3oBaTeIbHBIX OpraHu3anusx, peaIu3yoInX
o0pa3oBaTeIbHYI0 MTPOrPaMMy CpEIHEro oOmero oOpa3oBaHUsS B Tpeaenax
ocsoernus OITOII CIIO na 6a3e ocHOoBHOTO 001IeTO 00pa3oBanms. buOaMoTeUHBIM
dboHIT MOXET OBITh JOMONHEH OJHIMKJIONEIUSIMH, CHPaBOYHUKAMH, HAYIHOM,
HaYYHO-TIOITYJISIPHOW U IPYTOM JIMTEPATYPOH IO MATEMATHKE.

B npouecce ocBoeHust mporpaMmbl Y4eOHON AUCHUILIMHBI «MaTeMaThKa
CTYIECHTBI JOJKHBI MOJYYUTh BO3MOXHOCTH JIOCTyNa K 3JEKTPOHHBIM YYEOHBIM
MarepuajiaM [0 MaTeMaTUKe, HMEIIIMUMCS B CBOOOJHOM JOCTYN€ B CETH
NuTtepHeT (371€KTPOHHBIM KHUTaM, IPAKTUKYyMaM, TECTAM U JIp.).
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3.2. Mudopmannonnoe obecnevyenue odyuyenus. Ilepeyenn
PEeKOMEHAyeMBbIX YU4eOHbIX U31aHUi, JONMOTHUTEIbHOH JUTEPATyPbI:

s cTyaeHToB

1. Aranacsan JI. C., byry3oB B. ®@., Kagomues C. b. u ap. Marematuka:
anrebpa U Hayajla MaTeMaTU4eckoro ananusa. ['eomerpus. 'eomeTrpust (6a30BbIit
u yrinyonennsiid ypoau). 10—11kmaccel. — M., 2014.

2. bammakoB M. WM. Maremaruka: y4eOHHMK I CTYHA. YUpEeXKICHUN
cpen. npod. oopazoBanus. —M., 2017.

3. bammakoB M. W. Marematuka. COopHHMK 3amad npodUIBLHOU
HANpaBJICHHOCTU: y4el. mocobue i CTyId. YUYpPeXIEeHUW cped. mpod.
obOpazoBanus. — M., 2017.

4. bammakoB M. U. Maremaruka. 3amauyHuk: y4e6. mocooue s CTy.
yupexaenuit cpesl. npod.odbpazosanus. — M., 2017.

5. bammakoB M. WM. Maremarnka. OJIEKTPOHHBIH Yy4eO.-METOI.
KOMIUIEKC JUISI CTY. YUpexJaeHuit cpen. npod. oopazoBanus. — M., 2015.

6. bammakoB M. U. Maremartuka (6a30Bbiii ypoBeHb). 10 kimacc. — M.,
2017.

7. bammakoB M. U. Maremartuka (6a30BbIii ypoBeHb). 11 kimacc. — M.,
2017.

8. bammakoB M. U. Anre6pa u Havana ananusa, reometpus. 10 kiacc.
— M., 2017.

9. bammakoB M. M. Marematuka (6a30Bblii ypoBeHb). 10 Kiacc.
COopnuk 3ama4: yue6. mocobue. — M., 2008.

10. bammvakoB M. WN. Maremaruka (6a30BbIii ypoBeHb). 11 Kiacc.
COopnuk 3amga4: yueO. mocobue. — M., 2012.

11. T'yceB B. A., I'puropseB C. I'., UBoaruna C. B. MaremaTuka njis
npodeccuil U CIEeNHAIBHOCTEH COITMATBLHO-PKOHOMUYECKOTO MPOGuils: yIeOHUK
JUISL CTYJI. YApeXIeHUM cpe. mpod. oOpazoanus. — M., 2017.

12. Konsarun KO.M., TkaueBa M. B, ®enepora H. E. u np. MaremaTuka:
anrebpa ¥ HayaJia MaTeMaTW4YecKoro aHamm3a. Anrebpa W  Hadana
MaTeMaTu4ecKoro aHaimn3a (0a30BbIil U yrayOneHHbIypoBHH). 10 Kiacc / mon
pen. A. b. Kwxkuenko. — M., 2014.

13. Konsarun FO.M., TkaueBa M. B., ®enepoBa H. E. u np. Maremaruka:
anrebpa ¥ HayaJia MaTeMaTW4YecKoro aHamm3a. Anrebpa uW  Hadana
MaTeMaTu4ecKoro aHaim3a (0a30BbIi M yrayOneHHBIMYpoBHH). 11 kjacc / mon
pen. A. b. Kwxkuenko. — M., 2014.
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s mpenoxaBareseit

1. ®enepanbHblii 3ak0H 0T 29.12.2012 Ne 273-03 «O0 oOpa3zoBaHuu B
Poccuiickon @enepanum».

2. [Ipuka3 MunucrepctBa oopazoBanusi u Hayku PO ot 17.05.2012 Ne
413 «OO0 ytBepxkaAeHUH (PeAepaTbHOTO TOCYAapCTBEHHOrO0 00pa30oBaTEIbHOTO
CTaHJapTa cpeaHero (I0JIHOT0) 00IIero 00pa3oBaHUs.

3. [Ipuka3 MunucrepctBa oOpazoBanusi U Hayku PD ot 29.12.2014 Ne
1645 «O BHecenun usmeHeHuil B Ilpukaz MuHucrepcTBa 00pa3zoBaHusi U HAYKH
Poccuiickoit @eneparuu ot 17.05.2012Ne 413 «*“O0 yTBepkaeHuu QeaepaabHOro
roCyJapCTBEHHOTO OOpa30BAaTENBHOIO CTaHAApTa CpPeJHEro (IOJIHOro) OOIIero
o0pazoBaHm».

4, [lucemo JlemapramMeHTa TOCYJAapCTBEHHOM TOJUTHUKU B cdepe
noJAroToBku padounx kaapoB u JII10 Munucrepcra o6pa3zoBanusi u Hayku PO ot
17.03.2015 Ne 06-259 «PexomeHgauuu MO OpPraHU3alUU TOJYYEHUS CPEIHETO
oOmiero o00pa3oBaHMsl B TIpejeliax OCBOCHHUS 00pa30oBaTENbHBIX MPOrpaMMm
cpenHero npogeccuoHalbHOr0 00pa3oBaHUsl Ha 0a3e OCHOBHOTO OOLIETO
oOpa3zoBaHus C yderoM TpeOoBaHUM  (eaepalibHbIX  TOCYJapCTBEHHBIX
o0Opa3oBaTeIbHBIX CTAHAAPTOB M TOJy4aemMoil mpodecCud WU CIEUUaTbHOCTH
CpeIHEro NPoeCCUOHATBHOIO 00pa30BaAHU.

5. bamvakos M. HN. Maremartuka: KH. IJIs TPENOAABATENSA: METOZ.
rmocooue. — M., 2013

6. bammvakos M. W., Ipiranos III. M. Mertoaudeckoe mocoOwe s
noarotoBku k EI'D. — M., 2011.

1. [IpumepHast ocHOBHas oOpa3oBaTelbHas TporpaMMa CpPeIHEro

obmero oOpa3oBaHHs, OJO0OpEeHHas penieHneM  (QeaepanrbHOro  y4eOHo-
METOIUYECKOr0 00bEeIUHCHHS 0 00IeMy 00pa3oBaHuio (MMPOTOKOJI OT 28 HIOHS

2016 1. Ne 2/16-3).

HNHTepHET-pecypchl

1. www.fcior.edu.ru (UadopmanronHsle, TPEHUPOBOYHBIC u
KOHTPOJIbHBIE MaTEPHUAaJIbI).

2. www.school-collection.edu.ru  (Exmras  koutekmmm  UGPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

3.3. O0ocHOBaHUE MPUMEHEHHUS TEXHOJOTMI JUCTAHIMOHHOTO U
3JIEKTPOHHOTO 00y4YeHHUs /ISl OTpe/ieIeHHBIX 3JIeMEHTOB CO/leP:KaHUsA
001reo0pa3oBaTe/IbHBIX AUCHUILINH

B mpomecce mnpenomaBanus OIl BO3MOXHO HKCHOJIB30BAHHE CIEAYIOLIUX
MH()OPMAIIMOHHBIX TEXHOJIOTUI:

udposbie uucTpymMenTs! | Ilpumenenue nugpoBbIX HHCTPYMEHTOB I JOCTHKEHH S
pe3yabTaToB 001e00pa30BaTeJbHON JUCIUIIIMHBI

Power Point [ToaroroBka k mpaktuyeckuM 3anstusm no OJ1. JIns npoBenenus
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3aHATHH HCIIOJIB3YIOTCA NNPC3CHTAIUN

Buneodpunsm

[IpuMeHsieTcs Kak WIIIOCTPATUBHBIN MaTEpUall IIPU U3Y4YEHUU TEM
- Ha rargopme You Tube

DNEeKTpOHHAs MOYTa

CereBoli pecypc, UCIIOIb3YEMBbIH /1151 KOMMYHUKAIIUU C
obyuatonumucs. KpoMe Toro, mpuMeHsIeTCs T OCYIIEeCTBICHUS
KOHTPOJISI yueOHOTO Tpoiiecca (Mepenucka: OTBEThl Ha TEKYIIIHUE
BOTIPOCHI, TPOBEPKA JIOMAITHHUX 3aaHUI 00yJaIOIUXCS

Ckarn

Heobxo1umMoe KOHCYIbTUPOBAHUE IO YKEITAHNIO 00YYarOILErocs B
IpEeJIBEPUH CAAYH SK3aMEHa 10 JUCHHUILTHHE «MaTeMaTukay

[Touckossiii SAunexc/Google

[TomoraeT opranuzoBaTh CaMOCTOSITENIHYIO padboTy
oOyuaroluxcs Mpu NOJArOTOBKE K 3aHATUSAM, OOeCieurBasi UM
JOCTYT K UHPOPMAIIMOHHBIM BeO-pecypcaM Mo U3y4aeMbIM
TemaM. Taxke peKkoMeH1yeTcsl B KauecTBe y4eOHOM 1aT(opMbl
«IEePEBEPHYTOTO» 00yUeHUs (TOTIOTHUTEIHHBIN HCTOYHUK
MH(GOPMALIUU JI1 OCMBICIIEHUS U3JI0KEHHBIX HA JIEKIUAX
ACIEKTOB JIMTEPATYPHOTO PA3BUTHS 00YUAIOIINXCS)

MoOunbpHOE MPUII0KEHNE

Ucnonwiyercs nmpunoxenne WhatsApp, KOTopoe 1mo3BoJisieT
MOIJICP)KUBATh KOMMYHHKAIIUIO C 00YJaIONTIMHUCS KaK Ha
3aHATHUAX (MOXKHO OTIPABJISITh MHTEPECHBI KOHTEHT), TaK M BHE
uX (pemaTh BO3HUKAONIKE MPOOJIEMbI, B OCHOBHOM
OpraHU3aIMOHHOTO XapaKTepa)

ConuanpHas ceTb

Ucnonwiyetcst «Facebooky miisi KOMMyHUKAIIUK C 00y4JarOIIUMHUCS

[Tpu peanu3zanus 1aHHON MPOrPaMMbl TPUMEHSETCS IIEKTPOHHOE O0yUeHue
U IUCTaHIIMOHHBIE 00Pa30BaTEIbHbIE TEXHOJIOTUH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

YUYEBHO IUCHUTLIMHBI

KonTposib M omeHka pe3ynbTaTOB OCBOCHHS Y4e€OHON IUCHUIUIMHBI OCYIIECTBIISETCS MpENojaBaTreieM B Ipolecce
OCBOCHUSI MaTepuaja: ONpOChl B YCTHON M MUChbMEHHON (opMe, MPOMEKYTOUHOE TECTUPOBAHUE, CAMOCTOsITEIbHAs paboTa

CTYJIEHTOB.
®opMbl U
Pe3yabTaTsl 00yyeHHs OcHoBHBIE MeTO/bI
(oCBOCHHBIEC YMEHUS1, YCBOCHHBIC 3HAHNSA) MoKa3aTeju KOHTPOJISA
pe3yabTaToB OLICHKH
MOATOTOBKH pe3yabTaToB
o0yueHust
YMmeHus:
BoimonnsaTe  apudmeTnueckue JEHCTBUS, coyeTass YCTHbIE M NHUCbMEHHbIE MpHEMbI, NpuMeHeHue | Brimonnenue YcTHbI
BBIYMCIUTENBHBIX YCTPOICTB; HAaXOOUTh 3HAYEHHS] KOPHS HATypaJbHOM CTENEHM, CTENEHH C PalMOHAIbHBIM | apu(pMETHUYECKUX o1poc,
nokaszaTesieM, Jiorapudma, HUCHOIb3ysd NpU HEOOXOAMMOCTH  BBIYHUCIMTENbHBIE YCTPOMCTBA; IOJB30BAThCS | JEUCTBUM,  coyeTas | pelieHue
OLICHKOW M IPUKHUJIKON IIPU MPAKTUYECKUX PacyeTax; YCTHBIE U | IPUMEPOB,
IIMCbMEHHBIE TECTUPOBAaHUE
IIPUEMBI,
IIPUMECHEHHE
BBIYHCIIUTEIIBHBIX
YCTPOMCTB; HAXOIUTH
3HAYCHUS KOPHS
HaTypaJbHOU
CTEIIEHH, CTENEHU C
paloHaIbHbIM
II0Ka3aTesem,
norapudma,
UCIIONb3Ys pu
HEOOXO0AUMOCTH
BBIYHCIIUTEIIBHBIE
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YCTPOWCTBA;
10JIb30BaThCS
OLICHKOU 51
IIPUKHIKOU npu
MIPAKTUYECKUX
pacuerax;

[IpoBoaNTE 1O W3BECTHHIM (popMysiaM M MpaBHIaM IMPeoOpa3oBaHMs OYKBEHHBIX BBIPAKCHHN, BKIIOYAIOIINX
CTENEHHU, paiuKajbl, Jorapudmel U TpuroHomerpudeckue OyHkuu;

Beinonnenue 1o
U3BECTHBIM
dbopmynam u
paBUJIaM
npeoOpazoBaHUs
OYKBEHHBIX
BBIPa)KCHUI,
BKJIFOYAIOITNX
CTENEeHH, paTuKabl,
Jorapu@msl u
TPUTOHOMETPHUUYECKHE

byHKIINY,

YcTHBIN
oTpoc,
perieHue
MIPUMEPOB,
TECTUPOBAHUE

BbrauciaTe 3HaueHUS YHCIOBBIX W OYKBEHHBIX BBIPOKEHHM, OCYIIECCTBIISII HEOOXOIMMBIE MOJCTAaHOBKU H
npeoOpazoBaHus;

BBIUHCIICHHE
3HAYEHUN YHUCIIOBBIX
u OYKBEHHBIX
BBIPAKECHU,
OCYIIIECTBIISIS
HE00X0IUMBIE
M0/ICTAHOBKHU u
npeoOpa3oBaHMS;

VYceTHRIN
oTpoc,
TECTUPOBAHUE

OHpeI[eJ'IHTL 3HAa4YCHUC q)YHKI_II/II/I I10 3HAYCHUIO apryMCHTA IIPH PA3JINIHBIX crocoodax 3aJaHus CDYHKLII/II/I;

Onpenenenue
3HaYeHUs:  (QYHKIHUH
o 3HAYECHHUIO
aprymeHra npu
pPa3IMYHBIX CHOoco0ax
GyHKINH;

YcTHBIN onpoc

CtpouTth rpauku U3y4eHHBIX QYHKIHIA;

IMOCTPOCHUC

YcTHBIN
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rpaduKOB N3y4EHHBIX
dyHKmi;

OIIpoc,
BBITIOJIHCHUC
MPAKTUYCCKUX
pabor

Onwucanue mo rpaduky MOBeIEHHs W CBOWCTBAa (DYHKIWH, HAXOAWUTH MO TpaduKy (QyHKIUH HAuOOJbIINE U
HAaMMCEHBIINE 3HAYCHUS;

OIMCaHue o
rpaguKy IOBEJACHHS
U CBOHWCTB (pyHKIHH,

YcTHBIN onpoc

Hax0X/JICHUE 10
rpapuky  GyHKIUHU
HauOOJIBIINX u
HAaUMEHBIINX
3HAYCHHIL,
Pemath ypaBHEeHHUs, IpOCTENIINE CUCTEMBI ypaBHEHUH, HCIIONIB3YS CBOICTBA (PYHKLIMHU U UX I'paUKOB; peuieHue ypaBHeHHUH, | TectupoBaHue
MPOCTEMIINX CHCTEM
YpaBHEHUH,
WCIIOJIb3ysl CBOMCTBA
byHKIUH u ux
rpaduKoOB;
Bbruncnare npou3BogHbIE U IEPBOOOPA3HBIE IEMEHTAPHBIX (YHKLUH, UCIIOJIb3Ysl CIIPABOYHBIE MaTEPUAIbI; BBIYHCIICHHUE Pemenue
IIPOU3BOIHBIX U | IPUMEPOB
MepBOOOPA3HBIX
JIEMEHTapHbBIX
byHKIINH,
UCIIOJIb3YS
CIIPaBOYHbBIE
MaTEepHaJbl;
HccnenoBaTh B mpocTedmux ciydasx (yHKIUM HAa MOHOTOHHOCTb, HaXOJIUTh HAuOOJbIINE M HAUMEHbIIUE | UCCIIEJOBaHUE B | TectupoBanue,
3Ha4YeHus (PYHKUUH, CTPOUTH IpauKy MHOTOUJIECHOB C UCHOJIb30BaHUEM allllapaTta MaTeMaTUYeCKOIo aHaJIN3a; IIPOCTEHIINX CIydasiX | pelIeHue
byHKIMH Ha | 3a1ay4
MOHOTOHHOCTB,
HaXOJWTh
HauOoJIbIINe U
HAauMEHBIIINE
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3HaYeHus (yHKUUH,
CTPOUTh rpaduKu
MHOTOYJICHOB c
UCTIOJIb30BaHUEM
ammapara
MaTEeMaTHIECKOTO
aHAJIN3a;

Pemate panmonHanbHBIE, TOKa3aTeNbHBIE M JIOTApU(MHUYECKHUE YpPaBHEHUS M HEPABEHCTBA, INPOCTEHIINE
MPPALMOHAIBHBIE U TPUTOHOMETPUUYECKHUE YPABHEHUS, UX CUCTEMBI;

pelieHue
palMOHAIbHBIX,
ITOKA3aTEeNIbHBIX u
JorapuPMUIecKux
YpaBHEHUH "
HEPaBEHCTB,
MPOCTEUIINX
UPPALMOHATILHBIX
TPUTOHOMETPUUECKUX
YpaBHEHUH, ux
CHUCTEM,;

perieHue
3aj1a4

CocTraBnsaTh YPaBHCHHA 110 YCJIOBHUIO 3aJa4H;

CocraBneHue
ypaBHEHUH o
YCIOBUIO 3a/1a4H;

perieHue
3amad

Wcnonb30Bath 11 NPUOIMKEHHOTO pelIeHHs] ypaBHEHUN U HEPABEHCTB IpaduiecKuii MeTos;

UCIIOJIb30BaHUE IS
MPUOJIMKEHHOTO
pelIeHsl ypaBHEHUI
u HEPABEHCTB
rpadgu4ecKkoro
METO/1a;

TectupoBanue

I/I306pa)KaTb Ha KOOpI[PIH@.THOﬁ IIJIOCKOCTH MHOXXECCTBA peH_IeHI/Iﬁ HpOCTCﬁLHPIX ypaBHeHI/Iﬁ U UX CUCTCEM,

n300pakeHUE Ha
KOOPJMHATHOM
IIJIOCKOCTH
MHOXECTBA PELICHUI
IIPOCTEUILINX
ypaBHEHUH H©  UX

TectupoBanue,
peuieHue
3a1a4
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CHCTEM;

Pemate mpocreifmme kKoMOMHATOpHBIE 3a7aydl METOJOM Iepedopa, a TaKKe C HCIOJIb30BAaHHMEM H3BECTHBIX | PELICHHE pelieHne
dbopmy; MPOCTEHIIINX 3aaq
KOMOMHATOPHBIX
3a1a4 METOJIOM
nepebopa, a Takxke ¢
HCII0JIb30BAHUEM
W3BECTHBIX (hopmyIr,
Bbraucnare B mpocTeHmmx cirydasx BEpOSTHOCTH COOBITHI Ha OCHOBE IMOJICYETa YUCIIA HCXOIOB; BBIYHCIICHUE B | pelleHue
MIPOCTEMIINX CIIy4asiX | 3a/1a4d
BEPOSTHOCTH
COOBITHII Ha OCHOBE
nojicyeTa yucna
HCXOJIOB;
Pacnio3naBath Ha yepTexax W MOJENIAX MPOCTPAHCTBEHHBbIE (OPMBI; COOTHOCUTH TPEXMEpPHBIE OOBEKTHI C UX | paclO3HAHHE Ha | YCTHBIN onpoc
OTIMCAaHUSIMH, U300paKCHUSIMH, YepTerkax U MOJIETSIX
MIPOCTPAHCTBEHHBIX
dbopM;  COOTHOCUTH
TpeXMepHbIe
00BEKTHI c ux
OTNMCAHUSIMH,
HN300pKCHHSIMU;
OnuceiBaTh B3aUMHOE PACIIOIOKEHHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE; OTHMCaHWE B3aMMHOTO | YCTHBIH OIpoc
pacrosoKeHus
MPSIMBIX u
IIJIOCKOCTEN B
MIPOCTPAHCTBE;
AHanM3MpoOBaTh B MPOCTEHIINX CIydasiX B3aUMHOE PaclojokKeHHe 00bEKTOB B IPOCTPAHCTBE; aHAIU3UPOBATH B | YCTHBIN ompoc

HOPOCTEHIINX CITydastx
B3aUMHOE
PacIIoIoKEHHE
00BEKTOB B
MIPOCTPAHCTBE;
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N3006paxaTh OCHOBHBIE MHOTOT'PAaHHHUKH U KPYTJIbIE TeJa; BBIMOIHATH YEPTEXKH 0 YCIOBHIM 33]1ay;

n300pakeHue
OCHOBHBIX
MHOT'OrpaHHUKOB )41
KpYIJIBIX TEJI,
BBIIIOJIHATL YCPTCIKU
110 YCJIOBHSM 33]1ay;

Pemenue
3a71a4

Pemate niaHuMeTpuUYeCKHE W MPOCTEUIIHE CTEPEOMETPUYECKHE 3aJa4M HA HAXOXKICHHUE T€OMETPUUYECKHX
BEJIMYKH,

Pemenue
IJIAHUMETPUUYECKUX U
MPOCTEUIINX
CTEPEOMETPUYUECKUX
3aaa4 Ha
HaXO0XKJICHUE
r€OMETPUYECKUX
BEJINYMH;

perieHue
3aj1a4

Hcmons30BaTh IIpU pCHICHUN CTECPCOMETPUUCCKUX 3a1aY INIAaHUMCTPUICCKHC (baKTI)I n MCTObI,

UCIIOJIb30BaHUE TIPH
peleHuu
CTEPEOMETPHUICCKUX
3a1a4
TUTAHUMETPUICCKHEC
(haKThl 1 METOJIBI,

TectupoBanue,
pelieHne
3a1a4

[TpoBOANTH MOKA3aTEIBHBIC PACCYXKICHHUS B XOJI€ PEIICHUS 3a/1a4.

[IpoBenenue
JIOKa3aTeJIbHBIX
paccyxXJIeHUl B XoJe
penieHus 3a1a4.

TECTUPOBaHUE,
pelieHue
3aja4

3HaHuA:

3HavYeHNE MaTEeMaTUYECKON HAyKH ISl PEIICHUS 3a/1a4, BOSHUKAIOIINX B TEOPHUHU U IIPAKTUKE; IIIUPOTY U B TO KE
BpeMsi OTPaHUYEHHOCTh MPUMEHEHUS MaTeMaTUYeCKHMX METOJIOB K aHallM3y U HCCIEJOBAHUIO MPOIIECCOB U
SIBJICHUH B IPUPOJIC M OOIIIECTBE;

3HAHUS 3Ha4YeHUs
MaTeMaTH4eCKOM
HayKd JJsl pelieHus
3ajjay, BO3HUKAIOLIMX
B TEOPUHU U IPAKTHUKE;
HIUPOTYy U B TO K€
BpeMs
OTPaHUYEHHOCTH

VYcrHblit onpoc
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MNPUMCHCHUA

MaTEMaTHYCCKUX
METOJIOB K aHAJIU3y W
UCCJICIOBAHUIO
HPOLIECCOB u

SBJICHUM B IIPUPOJIE U
o0111eCTBE;

3HaueHue IMPaKTUKKU W BOIPOCOB, BO3HUKAIOIIMUX B caMOM MaTeMaTHKE JIIs (bOpMI/IpOBaHI/IFI H. Pa3sBUTHA
MaTeMaTHYEeCKOMN HAayKW; HCTOPHIO Ppa3BUTUA TIOHATHUA YHCIA CO3AaHWA MATEMATUYCCKOro aHajiuia,
BO3HUKHOBCHUA U PA3BUTHUA TCOMECTPHHU,

3Hanus 3HAYCHHUS
MPaKTUKH 51
BOIIPOCOB,

BO3HHUKAIOIIUX B

caMOil  MareMaTHKe
U1t POPMUPOBAHUS U

pa3BUTHS
MaTeMaTH4eCcKOi
HayKH; HUCTOPHUIO
pa3BUTHS TIOHSTHSA
qHCIIa, CO3IaHUs
MaTeMaTHIECKOTO
aHaJn3a,
BO3HHUKHOBEHHS "

pa3BUTHS TEOMETPHH;

YcTHBIN onpoc

YHuBepcanbHbIN XapakTep 3aKOHOB JIOTUKH
MaTeMaTHYECKUX PaCCyXJCHHM, UX MPUMEHUMOCTb BO BCEX 00JIaCTsIX 4eIOBEUYECKON AeATEeIbHOCTH;

3HaHusA
YHUBEPCATHHOTO
XapakTepa  3aKOHOB
JIOTUKHU
MaTeMaTHYECKUX
paccyKJIeHUH, Ux
MIPUMEHHUMOCTh BO
BCEX o0macTIx
YyeJIOBEUYECKOM
JEeSITENLHOCTH;

VYcrHblit onpoc

BepOHTHOCTHHﬁ XapaKTCp pa3JIMYHBIX MTPOLNCCCOB OKPYIKAOIICTO MHUPA.

3Hanusg

YCTHBIN onpoc
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BEPOSITHOCTHOTO
Xapakrepa
Pa3IUYHBIX
POIIECCOB
OKPYKAIOIIEro MUpa.

KoMmnerenuumn:

OK 1. IloHuMarp CyImIHOCTh U COIUANIBHYIO 3HAYUMOCTb CBOEH Oymymiei npodeccuu, mposBIATh K HE yCTOWYMBBINA HHTEPEC.

OK 2. OcymecTBisATh MOUCK M HCIOJB30BaHWE WHPOpPMALUU, HEOOXoauMol st 3((EeKTHBHOrO BBINOIHEHUS NPOPECCHOHATIBHBIX 3ajad,
po(ecCHOHATIBHOTO M IUYHOCTHOTO Pa3BUTHSI.

JINYHOCTHBIE Pe3yJIbTATHI peajn3aliuu NPOorpaMMbl BOCIIMTAHUS:

JIP 4. ChopMupOBaHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
JMaNioTe KyJIbTYp, a TAKKe pa3IndHbIX (JOpPM OOIECTBEHHOIO CO3HAHMS, OCO3HAHUE CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUDE;

JIP 5. ChopmMupoBaHHOCTh OCHOB CaMOPA3BUTHS U CAMOBOCIHTAHHUS B COOTBETCTBHHU C OOIIEUYEIIOBEUCCKUMHU IIEHHOCTSAMH W HJIeajJaMU TPaXITaHCKOTO
00111ecTBa; TOTOBHOCTH U CTIOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKOM M OTBETCTBEHHOM JIEATEIHHO;

JIP 7. HaBBIKM COTpYIHHUYECTBA CO CBEPCTHUKAMHU, NETHMU MIIAJIIETO BO3pacTa, B3POCIBIMU B 00pa30BaTeNbHOM, OOIIECTBEHHO IOJIE3HOH, y4eOHO-
HCCTIEI0BATEIBCKOM, MPOEKTHON M APYTUX BUAX JIEATEILHOCTH;

JIP 9. T'oTOBHOCTH M CHOCOOHOCTH K OOpa3oBaHMIO, B TOM 4YHCJIE CaMOOOpa30BaHUIO, Ha MPOTSDKEHWU BCEM JKM3HHU; CO3HATENbHOE OTHOIIEHHE K
HENpepbIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIEIIHON NMpodecCHOHaIbHON U 00IIECTBEHHOM IS TEIbHOCTH;
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