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1. O0mas xapakrepucTuKa padoyeii mporpaMMsbl 00111€00pa30BaTeIbHON JMCIHIIIHHbI
«MaremaTuka»

1.1. MecTo AuCHMILVIMHBI B CTPYKTYpe npogeccnoHaJIbHO0il 00pa3oBaTeIbHOI
nporpammsbl CI10:
O6meoOpa3oBarenpHas aucuuiuiiHa — «MaTtemMaTukay  ABISIETCS  00s13aTE€BbHOM  YacThlO
0011e00pa3oBaTeIbHOTO MHUKJIA 00pa3oBaTeNbHONW MporpaMMbl B cooTBeTcTBUU ¢ ®I'OC mo

coenuailbHOCTU  43.02.17 TexHO0JIOTHHM HHAYCTPHH KPACOTHI (KBAJM(MPUKAIUA — CHECNHAJNCT B
HHAYCTPHU KPACOTEI).

1.2. lleau U nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIIINHBI:

1.2.1. Heab aucuunjiuHbl

Copmepxanme  MporpaMMbl  00IIE0Opa3oBaTeNbHOW  JUCHHUILTUHBI — «MareMaTukar
HAIPABIICHO HA JIOCTIIKEHUE PE3YJBTATOB €€ M3yUeHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronabHoi Hanpaiennoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHHSI 001Ie00pa30oBaTeIbHON IMCUUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaYeHHWE NUCHUIUIMHA MMEET NpH (OPMHPOBAHUM M PA3BUTHH CIICIYIOITUX
KOMIICTCHITHH.



O01mme KOMIIETEHIINHT

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats criocoOb1
pEIICHUs 33129
podeccCHOHATLHOU
NeSTEIbHOCTH TPUMECHHUTEITHHO
K Pa3JINYHBIM KOHTCKCTaM

B wactu Tpy10BOr0 BOCIUTAHUSA:
FOTOBHOCTb K TpPYAY, OCO3HaHHE LIEHHOCTU
MacTepcTBa, TPYI0I00HE;
FOTOBHOCTh K  aKTHUBHOM  JESTEIbHOCTU
TEXHOJIOTUYECKON M COLMAaNbHOM HaIpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHMPOBATH, IUIAHUPOBATH |
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD;
MHTEpeC K pa3InYHbIM cepam
podecCHOHATIBLHOM 1€ TebHOCTH,
OBnanenne YHUBEPCAJIbHBIMU
[103HABATEIbHBIMU JIEHCTBUSMU:
a) 6a30BbIe JJOTMUECKUE JICHCTBUS:

y4eOHBIMU;

- CaMOCTOSITEIIBHO (dhopMynpoBaTh i1
aKTyalu3upoBaTh NpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIICCTBEHHBIA MPH3HAK WIIH
OCHOBAaHUA I CpaBHeHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I nu
0000IICHMS;

ONPENENATh MENH JCSITEIbHOCTH,
MapaMeTPbl U KPUTEPUU MX JTOCTUKCHHUS,

- BBISABJISATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe'-H/IH B

[pacCMaTpUBAEMbIX SIBJICHHSIX;
BHOCHUTH KOppeKTI/IBBI B JACATCIIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJbTATOB  LIEIISIM,
OIICHHUBATH pHCKI/I HOCHe}ICTBI/IfI ACATCIIBHOCTH,
pa3BUBaTh KpPEAaTHMBHOE  MBIIUICHUEC
peI_HeHI/II/I JKN3HCHHBIX HpO6J'IeM

3aaaBaTb

npu

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

-BJIaJIETh METO/IaMU JI0Ka3aTeNbCTB, AITOPUTMAaMU PEIIECHUS
3agad; yMeHue (hopMyaupoBaTh ONpEACICHUs, aKCHOMBI U
TEOpPEMBbI, IPUMEHSATh UX, IPOBOIUTH J10Ka3aTeIbHbIE
[paccyKJ€HUs B XOZI€ PELICHUs 3a/ay;

- YMETh ONIEPUPOBAThH MOHATHSMHU: CTETIEHb YUCIIA, JOrapupm
UKCIIa; YMEHUE BBINOJIHATH BBIYUCIIEHUE 3HAYEHUN U
peoOpa3oBaHus BBIPAKEHHUH CO CTENEHAMH U Jorapudmamu,
peoOpa3oBaHust APOOHO-PATMOHANTBHBIX BBIPAKEHHIA;

- YMETb ONEpPUPOBATH MOHATHIMMU: PALUOHAIbHBIE,
ppaloOHalIbHbIE, I0KA3aTeNbHbIE, CTEIICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATh MOHATUAMU: (QYHKIIUS, HETIPEPbIBHAS
(yHKIMS, TPOU3BOHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTErpai; yMEeHHe HaXOIUTh MPOU3BOIHbIE JIEMEHTAPHBIX
(yHKINH, UCTIONIB3YsI CIPABOYHBIE MaTepHallbl; UCCIIEA0BATh B
[IPOCTEHIINX CllydasixX GYyHKIUH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOoJIbIINE M HAMMEHbIIINE 3HaYeHNs (YHKIHUN; CTPOUTh
rpad¥Ku MHOTOWIEHOB C UCIIOJIb30BAHUEM armapara
MaTEMaTHYECKOT0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IpU
[pellIeHUH 3a7a4 Ha IBUKEHUE; peliaTh MPaKkTUKO-
OpPUEHTHUPOBAHHBIC 3a/1a4X Ha HAaUOOJIbIIINE U HAUMEHBIIINE
3HAUEHUS, HA HAXOXJACHHUE TyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBAThH MOHATHIMHU: PallMOHANIbHAs QYHKINS,
MoKazareiabHasi QYHKIMS, CTeNeHHAs PYHKLINS,
imorapupmuyeckas GyHKUUs, TPUTOHOMETPHUECKUE (PYHKIIHH,
oOpaTHbIe PYHKIIMH;, YMEHUE CTPOUTD I'PaPUKN U3yUEHHBIX
(yHKIMH, HCTIONIb30BaTh IpaKU MPU U3YUYEHUH NPOLIECCOB U




- BJIQJICTh HAaBBIKAMHU Y4eOHO-HCCIICI0BATEIbCKOM
1 IPOEKTHOM JIEATEIILHOCTH, HABBIKAMU Pa3peIICHIS]
po0em;

BBISIBJISITH  TIPUYMHHO-CIICJICTBEHHBIC CBSI3U |
AKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATh THIIOTE3Y €€
[peIICHNUS, HaXOIUTh apryMeHTHI JU1S]
TOKa3aTeIbCTBA CBOMX YTBEPIXKIACHHM, 3aJ1aBaTh,
MapaMeTpsl U KPUTEPUU PEIICHHS,

- aHAJIM3UPOBATH IOJYYCHHBIC B XOJC PEIICHUs
3alaudl  Pe3yJabTaThl, KPUTUYECKU OICHUBATh WX
TOCTOBEPHOCTh, IPOrHO3MPOBATh H3MEHEHHE B
HOBBIX YCIIOBHSX;

-- YMETh MIEPCHOCUTD 3HAHUS B TIO3HABATEIILHYIO U
[IPAKTUIECKYIO 00JIaCTH KU3HEICATCIIbHOCTH,
yMETh HMHTEIPUPOBATh 3HAHUS W3 Pa3HBIX|
[peAMETHBIX 00JIacTeH;

- BbIABHUI'ATb HOBBIC nacu, npeajiararh|
OPHUI'MHAJIBHBIC ITOAXOJAblI U PCUHICHUS,
14 CIIOCOOHOCTD ux HCIIOJIB30BaHUA B|

[T03HABATEJIILHONW U COLMAIBHON IPAKTUKE

3aBUCHUMOCTEH, MPU PEHICHUHU 33a]a4 U3 IPYTUX y4EOHBIX
[IPEeIMETOB M 33a]a4 U3 PEATbHOM KU3HH; BEIpaXaTh (opMyIaMu
3aBUCUMOCTH MEX1Y BEITUUYMHAMU;

- YMETb pelIaTh TEKCTOBBIE 33Ja4M Pa3HbIX THIOB (B TOM YHCIIE
Ha TIPOLIEHTHI, I0JIU U YaCTH, Ha BUXKEHHE, pabOTy, CTOUMOCTD
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4X U3 00JIACTH YIIPaBICHUS
ITHYHBIMU ¥ CEMEHHBIMH (DUHAHCAMU); COCTABIISITh BHIPAXKEHUS,
YpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a/1a4H,
MCCIeA0BaTh MOJYYEHHOE PEIICHUE U OLICHUBATh
[1paB0II0I00HOCTh PE3Y/IbTATOB;

- YMETh ONEPUPOBATh MOHATUSAMU: CpefHee apupMeTHIECKOoe,
MeraHa, HauboJIblee ¥ HaUMEHbIIee 3HAUCHHSI, Pa3Max,
ucrepcusi, CTaHJapTHOE OTKJIOHEHHE YHCIIOBOTO HAboPa;
YMEHHE U3BJIEKAaTh, HHTEPIIPETHPOBATH HH()OPMAIIHIO,
[Ipe/ICTaBJICHHYIO B TaONHUIIaX, HA AMAarpaMMax, rpaukax,
OTPa’KAOIYI0 CBOMCTBA pealIbHbIX MIPOLIECCOB U SIBJICHUII;
[IpeICTaBIATh HHPOPMAIMIO C IIOMOIIBIO TAOJIUIl U IUArPaMM;
icciieIoBaTh CTATUCTUUECKHUE JaHHbBIE, B TOM YUCIIE C
[IPUMEHEHHEM I'paUUECKUX METOI0B U DJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATUSMHU: CIIyYaWHBIA OMBIT U
ciyyaiiHoe coObITHE, BEPOSITHOCTD CIIy4aifHOrO COOBITHSI; yMEHUE
BBHIYHCIISITH BEPOSTHOCTD C UCIOIb30BAaHUEM IpapUUecKUX
METO0B; IPUMEHSATH (POPMYJIBI CIIOKEHUS U YMHOXKEHUS
BEPOSATHOCTEHN, KOMOMHATOPHBIE (PaKThl U (POPMYIIBI IPU
[PEILICHNH 33/1a4; OLIEHUBATh BEPOSTHOCTH peallbHBIX COOBITHI;
3HAKOMCTBO CO CIIy4alHBIMU BEJIMYMHAMU; YMEHUE MPUBOAUTD
[IpUMEPHI MPOSIBIICHUS 3aKOHA OOJBIINX YUCEN B IPUPOJHBIX U
OOIECTBEHHBIX SIBJICHUSIX;

- YMETh OIIEPUPOBATh MOHATUAMU: TOUYKA, MPsAMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YroJl, CKPEeIIMBaOIIUECs TPSIMBIE,
[apajyIeIbHOCTh U NEPIEHUKYIIAPHOCTD MPSIMBIX U MJIOCKOCTEH,
[YTOJI MEXAY IPSIMBIMH, YTOJI MEKIY MPSIMON U TUNIOCKOCTbHIO, YOI
MEX 1y TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU A0 TUIOCKOCTH,
[paccTOsSIHUE MEXY MPSMBIMH, PACCTOSTHUE MEXKIY MIIOCKOCTSAMU;
YMEHHUE UCIIONIb30BaTh MIPU PELICHNH 33/1a4 U3YYeHHbIE (DaKThl U

TCOPCMBI INIAHUMCTPUN, YMCHUC OLICHUBATH PA3MCPEIL 00BEKTOB




OKPY>KAIOILEro MUpa;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOTOTPAHHUK, CEYEHUE
MHOrOrpaHHHKa, KyO, mapajienenumnes, npusma, nupammuia,
(burypa 1 moBepXHOCTh BpaILlCHHsI, WIMHAP, KOHYC, map, cdepa,
ceueHMsl (pUrypbl BpalleHus, JI0CKOCTb, Kacarommasics chepsl,
LMIMHpa, KOHYCA, IUIOIIA(b TOBEPXHOCTU ITUPAMU/Ibl, IPU3MBI,
KOHYCa, [WIMH/PA, TUIoaab chepbl, 00beM Kyoa,
[IPSIMOYTOJIBHOT'O NTapaJUIeIeNUIe a, TUPaMU/bl, IPU3MBIL,
LWINHApA, KOHYCA, 11apa; yMEHHe W300pakaTh MHOTOTPAHHUKU U
[TOBEPXHOCTHU BpAILEHUs, UX CEUEHUS OT PYKH, C IOMOIIIbIO
UEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHUE
[pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh IIPaBUJIbHBIE MHOIOIPAHHUKY;

YMETb ONEPUPOBATH MOHITUSIMU: IBUKEHUE B IPOCTPAHCTBE,
110/100HbIEe (PUTYPBI B IPOCTPAHCTBE; HCII0JIb30BaTh OTHOILIEHUE
[UI0IIaIei MOBEPXHOCTEH M 00EMOB OJOOHBIX (DUTYp TIpH
PEIIECHNH 3a]1a4;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIMUNHBI (JUIMHA, Yo,
[10111a/1b, 00BEM, IUIOIIAAb TOBEPXHOCTH ), UCIOJb3Ys U3yUEHHbIE
(hOpMYJITBI U METO/IHI,

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJIUHAT, KOOPJUHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEIEHHE, YTOJI MEX1Y BEKTOPaMHU, CyMMa
BEKTOPOB, TPOU3BE/ICHNE BEKTOPA HA YNCIIO; HAXOAUTH C
[TOMOILBIO N3YYEHHBIX (POPMYIT KOOPJMHATHI CEPEUHbI OTPE3Ka,
[pacCTOsSIHUE MEXY IBYMS TOUKAMU;

-yMETb BBIOUPATh MOAXOIAIIMNA N3YUYEHHBII METO JUIsl pelleHHs
3a/1a4M, paclio3HaBaTh MaTeMaTH4ecKue (haKkThl U
MaTeMaTHYeCKUe MOJEH B IPUPOTHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH MPUMEPDI
MaTeMaTHUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMaTHYECKOW HAYKH




OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[MoMCKa, aHaJIn3a U
MHTEepIpeTanuy NHPOpMaLuH,
1 nH()OPMAITMOHHBIC
ITCXHOJOTHUU OJIA BBIIIOJIHCHUA
3ajay mpodeccruoHambHOM
1esITEILHOCTH

B o0iacT IEHHOCTH HAYYHOTO TTO3HAHUS:
-copMHUPOBAHHOCTH MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH ¢ OOIICCTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha JIMajiore KYJbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
[MOJUKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOM]
KyJbTYpbl KaK CpEJICTBAa B3aUMOJICHCTBUS MEKIY|
ITFOIbMHU U TIO3HAHUS] MUPA;

- OCO3HAHHME LEHHOCTU HAy4yHOH JESITENIbHOCTH,

TOTOBHOCTB OCYLIECTBIIATh IIPOEKTHYIO y
CCIIEA0BATENIbCKYIO AEATEIbHOCTh UHIUBUYAIBHO
1 B IPYIIIE.

OBnaneHue YHUBEpCaIbHBIMU y4eOHBIMU

[M03HABATEIEHBIMU JICHCTBUSMMU:

B) paboTa ¢ nHpOpMaITUEHi:

- BIIQJCTh HABBIKAMHU TIOJY4YEHUS HHPOpPMAIMH U3
MCTOYHUKOB  pPa3HbIX THIIOB, CaMOCTOSITEIBHO
OCYIIIECTBIISATh MMOUCK, aHATN3, CHCTEMATH3aIUI0 H
MHTEpIpETANi0 WHOOPMALUK Pa3UYHbIX BUIOB U
(hopm mpeacTaBIeHNUS;

- cOo3JaBaTh TEKCThl B pa3NUYHBIX (opmarax c
YIeTOM Ha3HA4YCHHWS WHPOpPMAIMK U  IICJICBOH

aQyTUTOPUHU, BBIOMpas  ONTHUMAIBHYIO  (opMmYy)
[pEACTaBICHUS U BU3YyaTU3allHH;

- OLEHMBaTh  JOCTOBEPHOCTb, JIETUTUMHOCTH|
nHpOpManuu, €€ COOTBETCTBHE IPABOBBIM U

MOPaJIbHO-ITUYECKUM HOpMaM;
- HWCIIOJNBh30BaTh CpPEACTBAa HMH(POPMAIMOHHBIX W
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTM B  pEIIECHUU
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX H
OpraHM3allMOHHBIX  3a7a4 ¢ COOJIoJeHHEM
TpeOOBaHUN IPTrOHOMHKH, TEXHHKH OE€30MacCHOCTH,
TUTUEHBI, pPecypcocOepekeHHs, TPaBOBBIX U

PTHUYECKUX  HOPM, HOpPM  WH(OPMAIMOHHOM

- YMEeTb OINEPUPOBATH MOHATUSAMHU: palMOHaIbHAas (YHKLHA,
[TOKa3aTeabHas byHKIHA, CTEIIEHHAs byHKUIHA,
norapupmuyueckas (QyHKLUUsA, TPUTOHOMETpUYECKHE (DYHKIUH,
oOpaTHbIe (QYHKLIWHU; YMEHHE CTPOUTh TpapuKd H3YYEHHBIX|
(yHKLIMH, UCHOJIB30BATh IpadUKU NPU HU3YYEHUHM HPOLIECCOB U
3aBUCUMOCTEH, MpH pelIeHHH 3aJad U3 JPyrux Yy4eOHbIX
[IPEIMETOB M 33734 U3 PEaJbHOM JKU3HU; BBIpakaTh (GOpMyJIaMu
3aBHCUMOCTH MEX/y BEJTUUYNHAMH;

- YMETb OIIEPUPOBATh MOHITUAMHU: TOXIECTBO, TOXKAECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUN
1 HEpPaBEHCTB, PaBHOCWIBHOCTb YPAaBHEHUI, HEPaBEHCTB U
CHCTEM, palHOHAJIbHBIE, WPPANUOHANBHBIC, II0Ka3aTEIbHBIC,
CTEIIEHHbIE, JorapupmMuyecKue, TPUTOHOMETPUUYECKHE
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI; YMETh PEIIaTh YpaBHEHHS,
HEpaBEHCTBA U CHCTEMbl C IIOMOIIBIO DPA3JIUYHBIX IPUEMOB;
peliaTh yYpaBHEHUS, HEPABEHCTBA M CHCTEMBI C TapaMeTpOM;
[IPUMEHSATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJIsl PELICHUs
MaTeMaTHYECKHX 3a/1ad U 3a]1a4 U3 pa3IMuHbIX 00JacTeil HayKu U
[PEATIbHOM JKU3HU;

YMETh CBOOOJHO ONEpPUPOBATh TOHSATHSAMH: JBIDKEHHE,
MapaaiesbHbli  MEpeHoC, CHUMMETpUs Ha IUIOCKOCTM U B
[MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHKe MOAO00HsS, MOTO0OHBIE
(burypsl; yMeTh pacro3HaBaThb paBHbIE U MOAO0OHBIE (QUTYpHI, B
TOM 4YHCIIE B TIPUPOAE, HCKYCCTBE, apXUTEKType; YMETb
MCTIIOJb30BaTh ~ TEOMETPUYECKHE  OTHOILICHHS,  HAaXOJHTh
reoMeTpUUYECKre BEIUUMHBI (AJIMHA, Yo, IUIoHaab, 00bEM) MpH
pEIIEHUH 33734 U3 JPYIMX Y4eOHBIX NMPEJIMETOB M U3 pealbHOU
PKI3HH




0€3011aCHOCTH;

- BIIQJICTh HABBIKAMHU PACIIO3HABAHHS W 3alIUTH]
nHpopManuyu, WHPOPMAMOHHONH  0€30MMacHOCTH
ITUIHOCTH

OK 03. IlinanupoBats u
[peaTn30BBIBATh COOCTBEHHOE
podeccnoHanbHOE U
ITMYHOCTHOE Pa3BUTHE,
[peANPUHUMATEIBCKYIO

e TeNIbHOCTD B
npodeccruoHanbHOM cdepe,
MCTIOJIB30BATh 3HAHUS 110
(bMHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYaIUIX

B o0nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHUS:

-- c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
PTUYECKOIO ITOBEJCHUS;

- CIIOCOOHOCTH OLICHUBATh CUTYAllMIO U MPUHUMATH
OCO3HAHHBIEC PELICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

- OCO3HAHME JIMYHOIO BKJIAaJa B IIOCTPOCHUE
yCTONYMBOIO OYIyIIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTENAM U
(Wu) OpyruM 4iieHaM CeMbH, CO3JaHHUI0 CEMbU HQ|
OCHOBE  OCO3HAaHHOTO  IIPUHATHS  LEHHOCTEH
CEMEHHON MU3HU B COOTBETCTBUM C TPAAULMIMHU
HaponoB Poccuu;

OBnaneHue  yHUBEPCAIbHBIMU
NEHCTBUSAMMU:

a) caMOOpraHu3aIus:

- CaMOCTOATENIBHO OCYIIECTBISATH IO3HABATEIbHYIO
NesITeIbHOCTb, BBIABIATH HPOOJIEMBbI, CTaBUTh MU

PEeryJIaTUBHBIMHA

(dhopMynupoBaTh COOCTBEHHBIE 3a1auun B
00pa3oBaTeNbHON JIEATEILHOCTH W JKU3HEHHBIX
CUTYyalUIX;

- CaMOCTOSITEJIbHO COCTaBIIATh TUIAH pEHICHUS]

NpoOJeMBl C Y4ETOM HMEIOIIUXCS  PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CrIocOOCTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO
[IIMPOKON APYIUIMHM B pa3HBIX OOJACTSIX 3HaHUM,
[MOCTOSIHHO TOBBIIIATh CBOM 0Opa3oBaTENbHBIN M|
KYJIbTYPHBIN YPOBEHb;
0) CAaMOKOHTPOJIb!

MCIIOJIb30BATH TIPUCMBbI pC(I)J'IeKCI/II/I JJIsI OLICHKH]

- yMEThb OIIEpUPOBATh HOHATUSAMU: palroOHaIbHbIE,
MppaLMOHAIIbHEIE, [I0Ka3aTeIIbHbIE, CTEIECHHEIE,
nmorapuMUUECKue,  TPUTOHOMETPUYECKHE  YpaBHEHUS  H
HEPAaBEHCTBA, UX CUCTEMBI;

- YMETb OIEPUPOBATH IIOHATUSAMH: MHOIOIDAHHHUK, CEUYEHUE
MHOTOIpaHHHMKa, KyO, mapaiesenunes, Opu3Ma, UpaMuia,

(durypa u MoBEpXHOCTh BPAIICHHUS, IIWIMHIP, KOHYC, IIap, cdepa,
ceueHHsl (DUTYpPBI BpallleHUs, IUIOCKOCTh, Kacaromiascs cgepsl,
[MIAHHIPA, KOHYCA, TUIOIA/lb TIOBEPXHOCTH MUPAMUIBI, IPU3MEI,
KOHyca, LWIUHApa, Iulomans  chepel, o00beM  KyOa,
[PSMOYTOJIBHOTO  TMapaJUielienuIea, MHUPaAMHUIbI,  IPU3MBI,
[WIMHAPA, KOHYCA, IIapa; YMEHHUE W300pakaTh MHOTOTPAHHUKH U
[MOBEPXHOCTH BpANICHUS, WX CCUCHUS OT PYyKH, C TIOMOIIBIO
YEPTSIKHBIX WHCTPYMEHTOB M JJIGKTPOHHBIX CPEJICTB;, YMETh
[pacrio3HaBaTh CHMMETPHIO B IMPOCTPAHCTBE; YMETh PAcIO3HABATh
[paBUJIbHBIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH TOHATHUSMHU: TPSIMOYTOJIbHAS CHCTEMa
KOOpJIUHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJspHOE TMPOU3BEACHHUE, YTOJd MEXIy BEKTOpamMH, CyMMa
BEKTOPOB, IPOM3BEACHUE BEKTOpa HA YHCIIO; HAaXOIUTh C
[MOMOIIBI0 U3yYEHHBIX (POPMYI KOOpIUHATHI CEPEAMHBI OTpPEe3Ka,
[PACCTOSTHUE MEXKIY ABYMsSI TOUKaAMH




CUTYaIlMH, BEIOOPA BEPHOTO PEIICHHUS;

-  yMETh OLICHMBaTh PUCKHM U CBOEBPEMEHHO
[MPUHUMATD PEIICHUS 110 UX CHUKEHUIO,

B) SMOIIMOHAJIBHBIA HWHTEJIEKT, MPEINO0JIararoiun
c(hOpPMHUPOBAHHOCTb:

BHYTPEHHEH MOTHBAILIMH, BKIIFOUAIOIIECH CTPEMIICHUE
K JIOCTHOKCHHIO II€IM H  YCHEXY, OITHMH3M,
MHUIIMATUBHOCTh, YMEHUE JCHCTBOBATH, UCXOS U3
CBOHMX BO3MOKHOCTEH;

- OMIIATUM, BKIIOYAIOIIEH CIOCOOHOCTH IMOHHUMATh
AMOILIMOHAIBHOE COCTOSIHHE IPYTHUX, YYUTHIBATH €TI0
[PU OCYILECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh
K COUYBCTBHUIO U COTIEPEKUBAHHUIO;

- COLIMAIBLHBIX HaBBIKOB, BKJIIOYAIOIIHX]
CIIOCOOHOCTBH BBICTpauBaTh OTHOIICHUS C JIPYTHMH
ITIOIbMH,  3a00TUTBCS, TMPOSIBISATH HUHTEpPEC U
paszpeniaTh KOHMOINKTHI

OK 04. O¢ddexrTuBnO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH 1€

FOTOBHOCTbH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH Ui
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIEI0BATEIbCKOM,
[IPOEKTHOM ¥ COLMATIbHOM JEATEIIbHOCTH;
OBnajzieHue YHUBEPCATbHBIMA KOMMYHUKATHUBHBIMH|
IeCTBUSMU:

0) COBMECTHAsI IeITEIIbHOCTh:

- T[OHMMAaThb MW MHCHOJB30BaThb IPEUMYIIECTBA
KOMaHIHOW U UHJIMBUyaIbHOU paOOThI;

- IPUHUMATh LEIM COBMECTHOM JIESTEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHHUPOBATH JEUCTBUA IO
e¢ JIOCTIDKEHMIO: COCTaB/IATh IUIaH ACHCTBHUH,
[pacrpenenaTb pojau C YY€TOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pe3ylbTaThl COBMECTHOM paboThI;

- KOOPJMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSX|
[PEATbHOTO, BUPTYAIBHOTO M KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILIECTBJATH MO3UTUBHOE CTPATErHYECKOE

- YMETh OIIEpUPOBATH MTOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS; YMETh BBIUUCIIATH
BEPOSATHOCTb C  HUCIOJB30BAaHUEM TIpapUUecKUX METOJOB;
PUMEHATh (OPMYIIBI CIOKEHHSI U YMHOXKEHUS BEPOSITHOCTEH,
KOMOMHATOpHbIE (aKThl M (GOpMYJbl TpPU pPELIEHUH 3ajady;
OLIEHUBATh BEPOSITHOCTU pPEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHBIMM  BEJIMYMHAMM;, YMEHHE TPUBOAUTH HPHUMEPHI
MPOSIBJICHUS 3aKOHAa OOJNBIIMX YUCeNl B TNPUPOAHBIX U
OOIECTBEHHBIX SIBJICHUSIX;

- YMeTb CBOOOJIHO ONEpUpPOBaTh MOHATUSAMHU: CTENEHb C LIEJbIM|
[OKa3aTejgeM, KOpeHb HaTypaJbHOM CTENEeHH, CTENEeHb C
[pallMOHAJIbHBIM IIOKa3aTelieM, CTENEHb C JIEHCTBUTEIIBHBIM
(BEIIECTBEHHBIM)  TIOKa3aTesieM, Jiorapu(dM dmclia, CHHYC,
KOCHUHYC U TAaHT€HC MPOM3BOJIBHOIO YHCJIA;

- yMeTh CBOOOJIHO OINEpPUpPOBaTh MOHATUAMM: Ipaduk (yHKIHUH,
oOpaTHast GyHKLUS, KOMIIO3UIMS (QYHKIUH, THUHENHHas (yHKLu,

MOBCACHHWEC B PAa3IMYHBIX CUTyallUAX, IHIPOABIIATH

KBajpaTH4Has (yHKUUS, CTeNeHHas (QYHKOUS C  [eJbIM
MokaszaTeieM, TpPUTOHOMETpUYecKne  (QyHKUUH, oOpaTHBIE
[TPUTOHOMETPUYECKHE byHKIMH, ITOKa3aTeNbHas 14|
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TBOPYECTBO U BOOOPAKEHHE, OBITh MHUITHATUBHBIM.
OBnaneHne  YHUBEPCATBHBIMH  PETYISTUBHBIMH
MENCTBUSIMU:

) IPUHITHE CE0Sl M IPYTHX JIFOICH:

- IpUHUMATh MOTHUBBI U apTyMEHTBI JIPYTUX JIOJCH
[IpU aHAJIM3E PE3YJIbTATOB JAEATEIbHOCTH;

- IpU3HABaTh CBOE MPABO M MPABO JIPYTUX JIOACH HA
OIOKH;

- pa3BUBaTh CIIOCOOHOCThH MMOHUMATh MHUP C TIO3HUITUHY|
IPYroro 4yenoBeKa

imorapudmudeckass GyHKIIMU; YMETh CTPOUTH Tpaduku (HyHKIIHH,
BBITTOJIHATE Pe00pa3oBaHus rpauKoB PYHKIIUH;

yMeTh HCMOJb30BaTh TIpaduku QGYHKIUH A7 H3YYCHUS
[POIIECCOB M 3aBUCHMOCTEH NpU pPEUICHWW 3adad M3 APYrHX
y4eOHBIX MPEAMETOB U M3 pealbHOM KHU3HHU; BbIpAXaTh
(hopMynaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

CBOOOZHO OINEpPUPOBATH TMOHATUAMHU: YETHOCTb (YHKIIHH,
[IEpUOJUYHOCTD byHKuuy, OTrpaHUYEHHOCTh ¢byHKIMY,
MOHOTOHHOCTh (DYHKLIMH, SKCTpeMyM (YHKIUHU, HauOojbllee U
HaMEHbIIEe 3HA4YCHUs (YHKUMH HAa MTPOMEKYTKE; yMETh
[IPOBOAMUTH UCCIEIOBAHUE (PYHKIIHH;

- YMETb HCIOJB30BaTh CBOWCTBA W Tpapuku (QYHKUUN s
pEIIeHNs YpaBHEHWM, HEPaBEHCTB W 3ajad C MapaMeTpaMu;
M300paXkaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA PEHICHHIA
ypaBHEHUIi, HEPABEHCTB U UX CUCTEM

OK 05. OcyuiecTBisiTh yCTHYIO
1 TUCHMEHHYIO
KOMMYHMKAIMIO Ha
rOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
Y4ETOM OCOOCHHOCTEN
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0yacTh 3CTETHYECKOrO BOCIIUTAHHUS:

- OACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYas]
PCTETUKY OBITa, HAYYHOTO W  TEXHUYECKOTO
TBOpPUECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIIOCOOHOCTH BOCHPHHHMMATH pa3jHyYHbIE BHb]
MCKYCCTBa, TPAJAWIIMM W TBOPYECTBO CBOETO U
IPYrUX  HapoJOB, OLIYIIAThb  AMOIMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYMMOCTH JUISl JTMYHOCTU H
00111eCTBa OTEUECTBEHHOT0 U MHPOBOTO MCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPAJUUUNA M HApPOJIHOIO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HBIX BHJAX
MCKYCCTBa, CTPEMJICHHE TMPOSBIATH  KadyecTBa
TBOPYECKOM JIMYHOCTH;

OBnazieHue YHUBEPCATBHBIMA KOMMYHUKATHBHBIMH|
eliCTBUSIMU

a) oOmeHue:

- OCYIIECTBIISITh KOMMYHHUKAIlMU BO BceX cdepax|

- YMETh OIEPUPOBATh TOHATHUSAMHU: CpenHee apudmerndeckoe,
MearaHa, HauOoyblliee W HAaWMEHbIIEe 3HAueHUs, pa3Max,
criepcusi, CTaHJApTHOE OTKJIIOHEHHE YHUCJIOBOrO Habopa;
YMEHHE U3BIIEKATb, HWHTEPIPETUPOBATH uH(pOpMaIHIo,
MpeACTaBICHHYI0 B TabOinuIax, Ha JauarpamMmax, rpadukax,
OTPa)KaIOIlyl0 CBOWCTBA pEANBHBIX MPOLECCOB U SBICHMII;
[peACTaBIATh MHPOPMAIIMIO C TOMOIIBI0 TAOJMII U JAUArpamm;
yccrneaoBaTh CTAaTUCTUYECKHE JaHHbIE, B TOM 4YHUCJIE C
MMpUMEHEHUEM rpaUIECKUX METOJIOB U AJIEKTPOHHBIX CPEJICTB;

- YMEThb OINEpUPOBATh MOHATUSAMU: TOYKA, IMpsAMas, IIIOCKOCTH,
[MPOCTPAHCTBO, JABYTPAHHBINA YroJl, CKPEHIUBAIOIIMECS TpPSIMBIE,
[apajuieTbHOCTh U MEPIEHIUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH,
[YTOJT MEXIY MPSAMBIMU, YTOJI MEXKIY MPSIMOU U TIOCKOCTBIO, YToJl
MEXIy IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKH [0 IIJIOCKOCTH,
[PACCTOSTHUE MEXKTY MIPSIMBIMHU, PACCTOSTHUE MEXKY TUIOCKOCTSIMU;
- YMETh UCTOJb30BaTh MPU PEIICHUU 3a7a4 U3YYCHHbIE (aKThl U
TeOpeMbl TUIAHUMETPUU;, YMEHHUE OLICHUBATh pa3Mephl 0OBHEKTOB
OKPY>KaIOILIEero MUpPa

PKU3HU,
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- pacmo3HaBaTh HEBepOaIbHBIE CPEJCTBA OOIICHUS,
IIOHUMATh 3HAYCHUC COUAJIBHBIX 3HAaKOB,
[pacro3HaBaTh NPEIOCHUTKH KOH(JINKTHBIX|
CUTyallui U CMATYATh KOH(IIUKTHI,

pa3BEepHYTO W JIOTUYHO H3JaraTh CBOK TOYKY)|
3pEHUsl C HCIIOIh30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06. [IposiBisTh
pa)XTaHCKO-TIATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
O0CO3HAHHOE MMOBEJCHHUE Ha
OCHOBE TPaJUIIMOHHBIX
00IICUCITOBEUECKUX
[[EHHOCTEH, B TOM YHCIIE C
yIeTOM rapMOHHU3AINN
MEKHAIIMOHAIBHBIX U
MEXKPEITUTHO3HBIX OTHOIICHUH,
[IPUMEHSITH CTaHIApPTHI
QHTHKOPPYIITUOHHOTO
[OBEICHUS

OCO3HaAHHE 00yJaronuMucs POCCUICKOM
IPA’KJaHCKOW UJIEHTUYHOCTH;

LIEJICHAMNPABICHHOE  Pa3BUTHUE  BHYTPEHHEH
[MO3MUMHA  JIMYHOCTH HA  OCHOBE  JIYXOBHO-
HpPaBCTBEHHBIX IIEHHOCTEHW HapoJoB Poccuiickoif
denepaur, MUCTOPUYECKHUX UM HAIMOHAIBHO-
KYIbTYPHBIX Tpaauiuii, (GOpMHUPOBAHUE CHCTEMB]
BHAYMMBIX  I[EHHOCTHO-CMBICIIOBEIX
AQHTUKOPPYILUOHHOTO MUPOBO33pPEHHUS,
[PaBOCO3HAHMS, 9KOJIOTMYCCKOM KYJIBbTYPHI,
CIIOCOOHOCTH CTaBHTh LIEJIU U CTPOUTH >KM3HCHHBIC
[LIaHEL,

B dacTu rpak/1aHCKOT0 BOCITUTAHUSI:

OCO3HAHME CBOMX KOHCTUTYLUHOHHBIX IIpaB W
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

MPUHATAE  TPAJAWIMOHHBIX  HAI[MOHAJBHBIX,
00IIIeUeIOBEUEeCKUX TYMaHUCTHYECKUX "
IEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh IIPOTUBOCTOATH HUACOJIOT UM
DKCTpEMHU3MA, HaI[MOHAJIN3Ma, KceHo(oouwu,
MUCKPUMMHALIMK 110 COLMAIBHBIM, PEIUTHO3HBIM,
[PacoOBBIM, HAITMOHAJILHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JEATEIIbHOCTH B
MHTEpecax TPaKJaHCKOTo OOIIEecTBa, y4acTBOBAThH B
CaMOyIIpaBJICHUHN B o011eo0pa3oBaTeabHOM
OpraHu3alMK U JETCKO-FOHOIIECKUX OpraHu3alusix;
YMEHUE B3aMMOJIEUCTBOBATh C COIMAIbHBIMU
WHCTUTYTaMU B COOTBETCTBHHM C WX (DYHKIHSIMHU U
Ha3HAUCHHCM,;

YCTaHOBOK,|-

- YMETh pelllaTh TEKCTOBBIEC 33Jaud Pa3HbIX TUIOB (B TOM YHUCIIE
Ha MPOICHTHI, TOJIM W YacTH, HA JBM)KEHHUE, pabOTy, CTOUMOCTh
TOBAapOB M YCIYI, HAJIOIW, 3aJadd W3 00JacTU YIpPaBICHMS
IMTMYHBIMA U CEMEHHBIMH (PMHAHCAMM); COCTABIISTH BBIPAKCHHS,
YPaBHEHHMsI, HEPAaBEHCTBA M UX CHCTEMBbI IO YCIIOBUIO 3aJauH,
1ICCIIEI0BATh HOJy4eHHOE pelieHue u OLICHUBATH
[1PaBION0100HOCTh PE3YJIbTATOB;

YMETb ONEpPUPOBATH IOHATUSMU: OIpPEAEICHUE, aKCUOMa,
TeopeMa, CJEACTBHE, CBOWCTBO, IIPU3HAK, JOKa3aTEJIbCTBO,
[paBHOCHIIbHBIE (DOPMYTHUPOBKHU; YMETh (hOPMYIHPOBATH 0OpaTHOE
I TPOTHBOIIOJIOKHOE YTBEP)KIEHUE, INPUBOAUTH IIPUMEPHI M|
KOHTPIIPUMEPBI,  HCIIOJIb30BaThb  METOJl  MaTeMaTUYECKOU
MHIYKIWKW; IPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXACHHUS IIPH
pEIIeHNH  3a/Ja4, OLIEHWBATh JIOTUYECKYI0  IPaBUJIbHOCTH|
[pacCyKJICHUH;

YMETh cBOOOIHO
[10CJIEJ0BATEIBHOCTD,
reoMeTpuueckas — mporpeccusi,  OecKOHE4YHO  yObIBaroIas
reOMETpUYECKast IIPOrpecCusi; YMETh 3a]1aBaTh
[10CJIEI0BATEIBLHOCTH, B TOM YHUCIJIE C MOMOIIBIO PEKYPPEHTHBIX
bopmyu;

- yMeTh BBIOMpaTh MOAXOASIIMN METOJ] AJsl PELIeHHUs 3ajauu;
MMOHMMAaHWE 3HAYMMOCTH MAaT€MAaTUKHU B U3YYEHHH NPUPOIHBIX U]
OOIIECTBEHHBIX TPOIECCOB M SBJICHUI; YMETh paclo3HaBaTh
[TPOSIBJIEHNE 3aKOHOB MaT€MaTUKH B HCKYCCTBE, YMETh IIPUBOJUTH
[IpUMEPBl MATEMaTHYECKUX OTKPBITHA POCCHUHCKOM M MHPOBOH
MaTeMaTHYECKON HayKH

OIepupoOBaTh
apumeTnyeckas

IIOHATUAMU:
nporpeccus,

- TOTOBHOCTb K T'YMAHHUTapHOM M BOJIOHTEPCKOMH]
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NesATEIbHOCTH;
[IaTPUOTHYECKOIO BOCIIUTAHUSA:
- c(OPMHUPOBAHHOCTh POCCHMCKON TpaKIaHCKOH
MEHTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K CBOEMY)
Hapo/ly, YyBCTBAa OTBETCTBEHHOCTH nepen PoauHou,
rOpJIOCTH 32 CBOM Kpai, CBOXO PonuHy, CBOM SA3BIK U
KYJIbTYpPY, MPOILLJIOE u HAaCTOsLIEE]
MHOI'OHALIMOHAJILHOTO Hapoaa Poccuuy;

- LEHHOCTHOE OTHOLIEHUWE K TIOCYJapCTBEHHBIM|
CUMBOJIaM,  HMCTOPMYECKOMY U  IHPUPOAHOMY)
HacleAulo, NaMATHUKaM, TpaguLUsM HapoJOB
Poccun, noctmkenusm Poccun B Hayke, HCKYCCTBE,
CHOpPTE, TEXHOJIOTUSIX U TPYAE;

- ujeiiHast yOexAeHHOCTb, TOTOBHOCTb K CIIY>KEHHUIO
1 3amure OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

OCBOGHHBIE  OOYYaIOIIUMHUCSA  MEXKIIPEAMETHBIC
MOHATUSI W YHUBEPCAIbHBIC Y4eOHbIE JI€HCTBHA

(peryJisiTUBHBIE, [I03HABATEIILHBIE,
KOMMYHHKATHUBHBIE);
- CIIOCOOHOCTh ux HCIIOIb30BaHUS B

[TI03HABATEJIBHOW M COLMAIBHOW  IIPAKTHUKE,
TOTOBHOCTb K CAMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO U
OCYLIECTBIICHUIO yueOHOI JIeSITEJIbHOCTH,
OpraHu3ali  y4eOHOro  COTPyAHHUYECTBA  C
MegarornyecCKuMu pabOTHUKAaMHU U CBEPCTHUKAMH, K|
Y4aCcTUI0O B TMOCTPOCHUM  WHIAUBUIYAbHOU
00pa3zoBaTeNbHON TPACKTOPHUH,

- OBJIaZICHUE HaBbIKAaMHU Y4eOHO-

M CCIIEI0BATENIBCKOM, MPOEKTHON U COIMAITBHOM

eI TEIBHOCTH

OK 07. ConelicTBOBATHL
COXPaHEHUIO OKpYKaroIIei
CpeIbl, pecypcocOepekeHHIO,
[IPUMEHSITh 3HAHUSI 00
M3MCHCHUU KJINMarta,

- HC IPUHUMATH )ICIZCTBHH, IMPUHOCAIINE BpPEC
OKpY>KalollEen cperie;

- YMETH IMPOTrHO3UPOBATH H€6J’IaI‘OHpI/I$ITHI)Ie
PKOJIOTUYECKHE TMOCHEACTBUS MPEATPUHUMAEMBIX

- yMEThb OINEepUpOBaThb NOHATUSIMU: (QYHKIHUSA, HENpepbIBHAS
(GyHKLIMS, TPOU3BOJAHAs,  IEepBOOOpasHas,  OIpeaesICHHBIH
MHTErpal; yMeTb HaXOJUTh IPOU3BOJHBIE AJIEMEHTapHBIX
(yHKIMNA, MCIONB3Ysl CIpaBOYHBbIE MaTepHajbl; UCCIEN0BaTh B

EWCTBUM, IPEJOTBPALIATh HX;

HpOCTGﬁHIPIX crydasax (i)YHKHI/II/I Ha MOHOTOHHOCTBb, HaXOIHWTH|
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[IPUHITUATIBI OEPEKITHBOTO
[IPOU3BO/ICTBA, 3P (HEKTUBHO
IeliCTBOBATh B YPE3BbIYAMHBIX
CUTYyaLUSIX

- PACIIMPUTH OIMBIT JCATEILHOCTH 3KOJIOTHYCCKON
HATPABICHHOCTH;

- paspabarhiBaTh IUIAH PEIICHHUS MPOOJIEMbI ¢
YICTOM aHaJIM3a HMCIOIIUXCA MATCPHAIIBHBIX U
HeMaTepHaIbHbBIX PECYPCOB;

- OCYLICCTBIATH  IICJICHANPABJICHHBIA  MOUCK
[epeHoca CpeICcTB W CHOCOOOB  JICHCTBUSL B
podeccnoHaABHYIO Cpeny;

- yMETh MEPEHOCUTh 3HAHHS B [MO3HABATEIBHYIO H
[IPAKTUYCCKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- mpeiarath HOBBIE MPOCKTHI, OICHUBATh HMICH C
IMO3UIIMHW HOBU3HBI, OPUTHHAJIBHOCTH, HpaKTH'—ICCKOﬁ
3HAYUMOCTH;

- JlaBaTb OLCHKY HOBBIM CHUTyallUssiM, BHOCHUTDH
KOPPEKTUBBI B JEATEIILHOCTh,  OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIISIM

HanOONbIINE ¥ HAMMEHBIIME 3HAYeHUS (YHKIMA, CTPOUTH
rpaduKd ~ MHOTOWICHOB  C  HKCIOJNB30BAaHHEM  arapara
MaTEeMaTHYeCKOTO aHalM3a; MPUMEHATh TMPOU3BOJHYIO TIpH
pelIeHn  3a7ad  Ha  JBUKCHHE,  pemlaTh  MPAKTHUKO-
OPUCHTUPOBAHHBIC 33Ja4ll HAa HaWOOJbIIUE ¥ HAMMEHBIINE
BHAUCHUS, HA HAXOXKICHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATh IMOHATUSMHU: JBUKCHHUE B MPOCTPAHCTBE,
Mo00HBIE (PUTYPBI B MPOCTPAHCTBE; UCIOIB30BaTh OTHOIICHHE
[JI0IIaeli TOBEPXHOCTEH M OO0BEMOB TOMOOHBIX (GUTYP MpHU
[PEIICHUH 33]1aY,

- YMEThb BBIYHCIISATH TEOMETPUYECKHE BEIMYUHBI (JUTHHA, YTOJI,
[1011a/1b, 00BEM, TUIOIIAh TIOBEPXHOCTH ), UCTIONB3YS H3yUCHHBIC
(OpMYIIBI B METOIBI
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buna yueOHoii padoThI

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 232
B T.4.

OcHoBHoOe cojJepkaHue 168
BT. 4.:

TEOpETHYECKOe 00yUeHne 128
MIPaKTUYECKHE 3aHATHS 40
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE COIeP:KaHMe (COIepKaHNe 48
MPUKJIAJTHOT0 MOIYJIfA)

BT. U.:

TeopeTudeckoe o0ydeHue 14
MIPaKTUYECKHE 3aHATHS 34
KoncyabTanum K 3K3aMeHy 4
IIpomexxkyTouHnasi aTrecTaius (IK3aMeH) 12
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2.2. TemaTnueckuii niiaH u coaep:xxanue Jucuiuabl <MATEMATHUKA»

Conep:xkanue yuye0HOro marepuasa (0CHOBHOe M podeccuOHAIbHO-

HaumenoBanue pa3jaesioB Oo0bem dopmMupyemblie
OPHMEHTHPOBAHHOE), JTA00PATOPHbIE U MPAKTHYECKUE 3AHATHS,
U TeM . 4acoB KOMIIETCHIIUH
NPHUKJIAAHON MOLYJIb
1 2 3 4
Pa3nea 1. IloBTopenne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1. Llenb u 3agaun Coaeprxanue yueOHOro MaTepuasa
MaTEeMaTHKU IpU 0CBOeHUH | Llenb v 3amaun MaTeMaTUKU IIPU OCBOCHUHU CHEIHATIbHOCTH.
crenManbHOCTU. Yucna n bazoBple 3HaHUS W yMEHHMs 1O MaTeMaTHKe B HPOPECCHOHATIBHOH U B
BBIYHCIICHUS IIOBCEIHEBHOM EATEIbHOCTH.
JleWicTBusl  HajJ ~ IOJOXKUTENbHBIMU M OTPULIATEIBHBIMA  YUCIAMH, C 4
OOBIKHOBEHHBIMH U JICCTHYHBIMHU JPOOSMH.
Jle#icTBHsI cO cTeneHsIMH, (POPMYIIBI COKPAIIICHHOTO YMHOKCHHUS OK 01, OK 02, OK
Tema 1.2. IlponieHTHBIE Coaepixanue yueOHOro MaTepuasa 03, OK 04, OK 05,
BBIYMCICHHA. YpaBHeHUs U | [IpocThle mpOLEHTHI, pa3Hble CHOCOOBI WX BbIUMCIEHUA. JIMHEliHbIE, 4 OK 06
HEPAaBEHCTBA KBaJIpaTHbIE, IPOOHO-TUHEWHbIE YPaBHEHUSI U HEPABEHCTBA JIP 4, JIP 6
Tema 1.3. IIponieHTHBIE IIpogeccnonaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE
BBIUHCJICHUS B IIpakTHYeckue 3aHATHSA:
npodeccnoHalIbHbIX [IpocTeie U ClI0KHBIE TPOLIEHTHI. 4
3a1auax [IporieHTHBIE BBIUKCIICHMS B 3a/1a4aX MpodeccnoHalbHOM HAallpaBIeHHOCTH.
Tema 1.4. Pemenne 3amay. Coaep:xaHue yueOHOro MaTepuaJa
BxonHoii KOHTpOJIb Beruucnenuss u npeoOpazoBaHus. YpaBHEHUS M HepaBeHCTBa. ['eomeTpust Ha 9
IJIOCKOCTH
KonTtpouabHas pa6ora 1. BXxogHo# KOHTPOJIb. 2
Pa3nes 2. IIpsiMble U IIOCKOCTH B pocTpancTBe. KoopanHaThl M BEKTOPbI B IPOCTPAHCTBE 28
OK 01, OK 03,
OK 04, OK 07
Tema 2.1. OcHOBHBIE Coaepsxanue yueOHOro MaTepuasa TP 4. TIP 6
MIOHSITHSI CTEPEOMETPHUH. [Ipenmer crtepeomeTrpun. OCHOBHBbIE MOHATHUS (TOUYKa, MpsiMasi, IUIOCKOCTD, 4 ’

Pacnonoxenne npsiMeIx u

npoctpancTtBo). OcCHOBHBIE aKCHMOMBI —cTepeomerpuu. [lepecekatomiuecs,
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IJIOCKOCTEN

MApaJUIENbHbIE W CKPCIIMBAIOIIMECA IMpPsAMBIE. YTOJ MEXAY MPSIMBIMU B
npoctpancte. [leprneHukyasspHOCTh TpsIMbIX. OCHOBHBIE MTPOCTPAHCTBEHHbBIE

burypsl

Tema 2.2. [TapamnenbHOCTb
MPSIMBIX, IPSMOM U
IJIOCKOCTH, MJIOCKOCTEH

Conep:xkanue y4eOHOIro MaTepuaa

[TapannensHble psiMast U I0ckocTh. Onpenenenue. [Ipuznak. ColicTBa.
[Tapannensubie mockoct. Onpenenenue. [Ipuznak. CBoiicTBa.

Terpasap u ero snementsl. llapannenenunen u ero snemeHThl. CBoiicTBa
[IPOTUBOIOJIOKHBIX TpaHe M JuaroHaned napaienenunena. Iloctpoenue
OCHOBHBIX CEYEHUI

Tema 2.3.
[MeprieH MK YIIAPHOCTD
IPSIMBIX, IPSMOM |
[IJIOCKOCTH, TUIOCKOCTEMN

Conep:xaHue yueOHOro MaTepuaJia

HepHeH,Z[I/IKy.]'ISIprIe IIpAMBIC. HapanneanHe MpAMBIC, MEPIICHAUKYIISIPHBIC K
IIJIOCKOCTH. HpI/ISHaK MNEPNCHAUKYIIAPHOCTU HpHMOﬁ H IINIOCKOCTHU

Tema 2.4. IleprienquKynsap
Y HakJoHHasA. Teopema o
TpeX MepHeHIuKYIIIpax

Conep:xaHue yueOHOro MaTepuaJa

Ilepnenpukynsap u HakiaoHHasg. Teopema O Tpex MNEPHEHAUKYIAPAX. YTOJ
MEXy IPSAMOH U INIOCKOCTBIO.

Yroa Mexay niaockocTsMU. IlepnenauKyIspHbIe TUIOCKOCTH.

PaccrosiHus B mpocTpaHCcTBE

Tema 2.5. KoopauHats! u
BEKTOPHI B IPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuasa

JlekapToBbl KOOpAMHATBI B IIPOCTPAHCTBE. BEKTOpel B IIPOCTPAHCTBE.
CrnosxeHue U BeIYMTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uncio. CkanspHoe
IIpOU3BEIEHNE BEKTOPOB. IIpocrelinine 3a1a4u B KOOpAUHATAX

Tewma 2.6. IIpsamvble u
IJIOCKOCTH B MPAKTUYECKUX
3ajauax

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE

IIpakTHYeckue 3aHATHSA:
B3aumHoe pacrnonoxeHue npsMbIxX B IPOCTPAHCTBE.
[TapannenbHOCTE MNpsAMONM M INIOCKOCTH, MNapajuIeNbHOCTh  IUIOCKOCTEH,
MEPIEHUKYISIPHOCTD IIJIOCKOCTEM.
PacrnionokeHne mNpsAMBIX M IUIOCKOCTEH B OKpyKarouiemM Mupe (Ipupoje,
apXUTEKTYype, TEXHUKE). PelieHne npakTHKO-OpUEeHTUPOBAHHBIX 3a7a4

KonTtpouabnas padora 2
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Pa3nea 3. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckune GyHKIuH

24

Tewma 3.1. Conep:xanue y4ye0OHOro MaTepuasa
Tpuronomerpuueckue Pagunannas wmepa yrima. IloBopoT TOYKM BOKpPYr Hadaja KOOpJAUHAT.
(GyHKINN TPOU3BOIBHOTO OmnpeneneHue cuHyca, KOCHHYCA, TAHI'€HCAa M KOTAaHI€HCA. 3HAKU CHUHYca, 4
yria, yucia KOCHMHYCa, TaHI€HCAa W KOTAaHI'€HCAa II0 YETBEPTSAM. 3aBUCUMOCTb MEXKIY

CHUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTaHI'€HCOM OJIHOTO U TOIO XK€ yria
Tewma 3.2. OcHOBHBIE Conep:kanue y4eOHOTro MaTepuaa
TPUTOHOMETPUUYECKHE Tpuronomerpuyeckue TOK/ECTBA. ITpeoOpa3zoBanus IIPOCTEHIINX
TOKIECTBa TPUTOHOMETPUUYECKUX BbIpaKeHUH. CHHYC, KOCHHYC, TaHI'€HC M KOTAHI'€HC 4

YIJIOB 0L U - O
Tewma 3.3. Conep:xanue yueOHOro MaTepuaJa OK 01, OK 02, OK
TpuronomeTpuieckue O6mactp ompeAeneHuss W MHOXKECTBO 3HAYCHHH TPUTOHOMETPUUYECKHUX 03, OK 04, OK 05
(byHKLNHU, UX CBOICTBA U ¢bynkuuid. YETHOCTb, HEYETHOCTh, NEPUOJUYHOCTh TPUTOHOMETPUUYECKUX JIP 4, JIP 6
rpaduxu ¢ynkuuit. CBoiicTBa u rpaguku GyHKIMN y = cOS X, Y =sIin X, y = tg X, y = ctg 6

X. CxxaTue U pacTsKeHHe rpa)MKoB TPUTOHOMETPUUYECKUX (DYHKIIHH.

IIpeoOpa3oBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIHIT
Tema 3.4. O6partHbie Coaep:xanue yueOHOro MaTepuasia
TPUTOHOMETPUYECKHUE OO6paTHble TpUroHoMeTpuueckue pyHkiuu. Mx cBolicTa u rpaguku. 4
byHKIMHA
Tema 3.5. Coaeprxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHue tg X = a, ctg x = a.
YPaBHEHHUS U HEPABEHCTBA | PerleHne TpPUTOHOMETPUYECKUMX YPAaBHEHHUH OCHOBHBIX THIIOB: IPOCTEHIINE

TPUTOHOMETPUYECKHE YPABHEHMsI, CBOJSIIMECS K KBaJIPATHBIM., peEIlaeMble 4

Pa3IoKEeHUEM Ha MHOXKHUTEIH, OHOPOIHBIE.

[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA

Konrpoabnas paéora 3 2

Pa3nea 4. IIpon3Bognas u nepsoodpasHasi pyHkuuu 46 OK 01, OK 03, OK

Tema 4.1. Ilonsitue Copep:xaHue yueOHOro MaTepuaa 04, OK 06, OK 07
npousBoaHon. @opmynsl | [Ipupamenue aprymenta. [lpupamenue ¢yaxnum. 3amaud, TPUBOIAIINE K 8 JIp 4, JIP 6
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npaBmiIa
muddepeHIrpoBaHUSL

MOHATHUIO TPOU3BOAHOM. OmpeneneHrne MPOU3BOAHON. AJITOPUTM OTBICKAHUS
IIPOU3BOIHOM. dopmyIisl Qg epeHIpoBaHusI. ITpaBuiia
Qg depeHIpoBaHUSL

Tema 4.2. Tlousitue o
HETIPEPBHIBHOCTU (DYHKITHH.
Mertoa nHTEpBaIOB

Conep:xkanue y4eOHOIro MaTepuaa

[Tonarue HenpepriBHON (QyHKIMN. CBoMcTBa HempepbiBHOW (yHKIMH. CBS3b
MEXIy HENPEPhIBHOCTBIO M AU(PPepeHInpYeMOCThI0 (QYHKIIMHM B TOYKE.
ANTOpHUTM pelIeHUs] HEPABEHCTB METOJOM MHTEPBAJIOB

Tema 4.3.
I'eomeTpuueckuit u
(bu3nvIecKnuii CMBICI
MPOU3BOIHOMN

Conep:xanue yueOHOro MaTepuaJia

['eomeTpruecKuil CMBICT TPOU3BOIHONW (PYHKIMH — YriioBoi KoddduimeHt
KacaTeJbHOW K rpaduky (yHKIMM B TOYKe. YpaBHEHHE KacaTelbHOM K
rpaduKy (QyHKUMH. AJTOPUTM COCTaBJICHUS YpPaBHEHMs KacaTelbHOM K

rpaduky ¢pynkuun y=f(x)

Tema 4.4. MOHOTOHHOCTD
¢ynkuuu. Toukn
JKCTpeMyMa

Coaep:xanue yueOHOro MaTepuaJia

Bospacranne u yOpiBanue (yHKIIMHU, COOTBETCTBHE BO3PACTAHUS W YOBIBAHUS
(YHKIIUU 3HAKY MPOU3BOJIHOM. 3a7aud HA MAaKCUMyM M MUHUMYM. AJTOPHTM
WCCIIeIOBaHMS (PYHKIIMH U TIOCTPOCHUS €€ TpaduKa C IOMOIIBIO POU3BOIHOM

Tema 4.5. UccnenoBanue
(GyHKLIMH ¥ TOCTpOEHHE
rpapuKoB

Conep:xanue yueOHOro MaTepuaJa

HccnegoBanue (l)yHKI_II/II/I Ha MOHOTOHHOCTb U ITIOCTPOCHUEC l"pa(l)I/IKOB

Tema 4.6. Haubonbitee u
HAUMCHBIICC 3HAUYCHUA

byHKIMHA

ConepxaHue y4eOHOro MaTepuaJsia

Haxosxnenre HanOObIIET0 M HAUMEHBIIIETO 3HAUYECHUN (PYHKIIUH, TTOCTPOSHUE
rpaUKoOB € UCIOJB30BaHUEM amapaTa MAaTEMaTHYECKOrO aHaIN3a

Tema 4.7. Haxoxxnenue
ONTUMAJIBLHOTO Pe3yJbTaTa C
MOMOIIIbIO TPOU3BOAHON B
MPaKTUYECKUX 3a/1auax

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE

IIpakTHyeckue 3aHATHA:
Haumenblee u Hanbosblee 3HaYeHUE QYHKIIUN

Tema 4.8. IlepBooOpaznas
¢byukuu. [IpaBuna
HaXO0XKJICHHS
epBOOOPa3HBIX

Conep:kanue y4eOHOIro MaTepuaa

O3HaKOMJIEHHE C MOHATUEM MHTETpalia u nepBoodpasHont st GyHkuu y=f(x).
Pemenue 3amad Ha CBsI3b NEPBOOOpA3HOM W €€ MPOM3BOIHOM, BBIYUCIECHUE
nepBooOpazHoil Uit naHHOM (yHKIuu. Tabmuua dopmMya Il HaXOXKIAESHUS
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nepBooOpasHbIX. M3yueHne npaBuiia BEIYUCICHUS IEPBOOOPA3HOI

Tema 4.9. Ilnomane
KPUBOJIMHENHOH TPAICLH.
®opmyna Herotona —

Conep:xanue yueOHOro MaTepuaJia

3anayn, NPUBOJAAILIUE K MOHATUIO ONMPEIEIEHHOT0 UHTErpajga — O BHIYMCICHUN
Ioaau KpUBOJIMHEHHOW Tpaneuuu. [loHstue ompenenéHHOro HHTErpana.

JletiGHuma ['eomerpuuecknii 1 GU3HUECKUI CMBICI OINpEACIICHHOro uHTerpaia. dopmyna 4
Herorona — JleitOHuma.
Pemenue 3amad Ha OpUMEHEHHWE HMHTETpasia JUIsl BBIYUCICHHUS (DU3MYECKHX
BEJIMYMH U TUIOIIAIEH
KonTtpouabnas padora 4 2
Pa3nen 5. MHOTOrpaHHMKH M TeJjia BpamieHust 34
Tema 5.1. Tlpusma, Coaep:xanue yueOHOro MaTepuaJia
napaJiesenunen, Kyo, [Ipu3ma (HakyIOHHas, NpsiMasi, IpaBuiIbHasi) U e€ anemeHTsl. [lapannenenumnesn. 8
NIApaMUJIA U UX CEUEHUs CpoiictBa mpsimoyroipHOro mnapamienenunena. Ky6. Ilupamuma wu  eé
aneMeHThl. [IpaBunbHas nupamuaa
Tema 5.2. IlpaBunbHbIe Coaepixanue yueOHOro MaTepuasa
MHOT'OI'PaHHHUKH B XKHU3HU [Inomans MOBEpXHOCTM  MHOrorpaHHukoB. Ilpocreiimine  koMOMHAaLUU 4
MHOTOI'PaHHHUKOB. BbeIuncienue neMeHToB NpocTpaHCTBEHHBIX (uryp (péopa,
JMaroHany, yrisl). [IpaBuibHbIe MHOTOTPaHHUKH %If( (2)16’ (())If( (2;;’
Tema 5.3. lununap, konyc, | [podeccnoHaIbHO-OPUEHTHPOBAHHOE COJEPKAHNE P 4’ P 6
iap ¥ UX CE4YEHUs IIpakTHyeckue 3aHATHA: ’
Hununanap, xonyc, cdepa u map. OCHOBHBbIE CBOWCTBA MPSIMOTO KPYroBOI'O
LWINHApA, TPSAMOro KpyroBoro KoHyca. M3o0pakeHue Ten BpalleHus Ha
wiockoctu. IlpencraBnenne 00 yceu€éHHOM KoHyce. CeueHMs KOHYyca 4
(mapajuieIbHOE OCHOBAHMIO M TPOXOJIIee dYepe3 BeplINHY), CEUeHUs
UIMHApA (MapajyieIbHO U NEPIIEHANKYIISIPHO OCH), CeueHMsX mapa. Pa3BépTka
HWIMHAPA U KOHYCa
Tewma 5.4. O6beMsbl 1 Coaep:xanue yueOHOro MaTepuaJia 8

TJTOIAAN TOBEPXHOCTEN
Tell

O6bem mpsiMoyroJibHOTO mMapasutenenumena. Oorem kyda. OO0beMbl TPSMOi
MpU3MBbI U IWIHHAPA. OO0beMbl mupaMuabl U KoHyca. O0beM mapa
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Tewma 5.5. IIpumepsl
CUMMETpUi B mpodeccuu

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE

I[IpakTHyeckne 3aHATHSA:
[TonsiTHe 0 cUMMETPHUM B IPOCTPAHCTBE (LICHTpaJIbHASL, OCEBast, 3epKaJIbHA).

O06o0uieHrne MpeaCTaBIeHU O MPABMIIBHBIX MHOTOTpaHHHUKAxX (TETpa’ap, KyoO, 4
OKTa3/p, 10JIeKadip, UKOCASP).
[Ipumepsr cummeTpuii B mpodeccun
Tewma 5.6. Pemenue 3anau. Conep:kanue y4e0OHOIro MaTepuasa
Muororpannyky 1 Tena OOBeMBI U IJI0MIAIU TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BPAIICHUS 4
BpallleHUs
KonrpoJabsHas paéora 5 2
Pa3znen 6. Crenenn n kopHu. CTeneHHasi, NoKa3aTeJbHasA U Jorapupmudeckass GyHKuuu 40
Tema 6.1. Crenennas Coaepixanue yueOHOro MaTepuasa
(yHKIMsA, €€ CBOKCTBA. [lonsiTHEe KOpHA N-0il CTENEHW U3 JEHCTBUTEIBHOTO yucna. OyHKkuun y = Vx
[IpeobpasoBanue ux cBoiictBa W rpaduku. CBoHCTBa KOpHS n-0ii cremeHu. [IpeoOpaszoBanue 4
BBIPQKCHHI C KOPHSIMH N- HUpPallMOHAJIBHBIX BBIPAYKEHUI
OH CTEIeHU
Tema 6.2. CBoiicTBa Coaep:xanue yueOHOro MaTepuaa
CTENEHH C palMOHAILHEIM U | [IoHATHE cTeneHW C paluoHaIbHBIM IMoKa3zarenaeM. CTeneHHble (QYHKIUHU, UX
JNENCTBUTEIIbHBIM CBOMCTBA U rpaduKu 4 OK 01, OK 02, OK
MOKa3aTesIMU 03, OK 05, OK 07
Tema 6.3. Pemienue Coaepixanue yueOHOro MaTepuasa JIP 4, JIP 6
UPPaLMOHATIBHBIX PaBHOCUIIBHOCTB MppalMOHAIBHBIX YPaBHEHNUN. MeTOAbI UX pEIIECHUs 4
YpaBHEHUN
Tema 6.4. IlokazaTenbHas Coaep:xanue y4eOHOro MaTepuasa
¢byHKIUS, ee CBOICTBa. Crenenb € NIPOM3BOJIBHBIM JEHCTBUTEIBHBIM MOKa3areneM. OmnpeneneHue
ITokasaTenbHblE YpaBHEHHUS | MMOKa3aTeNbHOW (YHKIMKM ¥ €€ CBOMCTBA. 3HAKOMCTBO C MpPHUMEHEHHEM
W HEPABEHCTBA MokKazaTenbHOM (GyHKIMH. PereHue mMmoka3aTelbHBIX YpPaBHEHUU METOJIOM 3

YpaBHUBAaHHUSI TOKa3aTeJIed, METOJAOM BBEICHHUS HOBOM TMEPEMEHHOM,

(byHKIMOHATBHO-TpapUUECKIM Pemenue

HCPAaBCHCTB

METOJ0M. IIOKa3aTCJIbHBIX
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Tema 6.5. Jlorapudm uncna.

Conep:xanue yueOHOro MaTepuaJa

CoiicTBa norapudmon Jlorapudm uncna. Coiicta norapudmon. Onepanus JorapugmMupoBaHus 6
Tema 6.6. Conep:kanue y4e0OHOIro MaTepuasa
Jlorapudmuueckas Jlorapudmuueckas ¢yHkuus u ee cpoiictBa. [lonsitue norapupmMuyeckoro
¢byHKIMS, ee CBOICTBA. ypaBHeHus. Onepanusi MOTEHIUPOBaHMS. TpU OCHOBHBIX METOJla pPELICHHS
Jlorapudmuaeckue Jorapu(MHUYECKUX  YpaBHEHUH:  (PYHKIUOHAIBHO-TpAUUECKUA,  METOJ 8
YpaBHEHUs1, HEPABEHCTBA MOTCHIIUPOBAHMSI, METOJ] BBEICHUS HOBOW mepeMeHHOU. Jlorapudmudeckue
HEpaBEHCTBaA
Tema 6.7. Jlorapudmsr B IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJIeP:KAHME
MIPUPOJIEC U TEXHUKE IIpakTHYecKkue 3aHATHS:
[Ipumenenue norapudma. Jlorapupmuyeckas chnupanb B mpupoae. Ee 4
MaTeMaTHYeCKHUe CBOICTBa
KourpoabHnas padora 6 2
Pa3pnen 7. DiieMeHTHI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU 28
Tema 7.1. CoObITHE, Coaepixanue yueOHOIro MaTepuasa
BEPOSATHOCTH COOBITHSI. CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOATHOCTH CYyMMBbI
CrnoxeHue 1 yMHOXKEHHE COOBITHH. YCIOBHas BEPOSTHOCTb. 3aBUCHUMbBIE U HE3aBUCHMBbIE COOBITHS. 6
BEPOATHOCTEN Teopembl 0 BepOATHOCTH NMPOU3BEIEHHS COOBITUI
Tema 7.2. BeposiTHOCTB B IIpo¢eccnona/IbHO-OPHEHTHPOBAHHOE COAEPKAHUE
npodeccnoHalIbHbIX IIpakTHYeckue 3aHATHSA: OK 02, OK 03, OK 05
3aja4ax OtHocuTenbHAasE ~ YacToTa  COOBITHS,  CBOMCTBO €€  YCTOWYMBOCTH. 8 JIP 4, JIP 6
Craructuueckoe omnpejeneHne BepossTHOCTH. O1leHKa BEPOSITHOCTH COOBITHSI
Tema 7.3. luckpetHas Coaep:xanue y4eOHOro MaTepuasa
cllydaiiHas BEIMYMHA, 3aKOH | Buasl cinydaiiHbix BenuuuH. OnpeneneHre AUCKPETHOM CilydyailHON BETMYMHBI.
€€ pacIpeIeIeHUs 3aKkOH pacHpeneieHus] AMCKPETHOM CilydallHOM BeinuuuHbl. Ee uucioBble 6
XapaKTePUCTUKU
Tema 7.4. 3amaun Conep:xaHue yueOHOro MaTepuaJa
MaTeMaTH4eCKON [lepBuuHas 00pabOTKa CTaTUCTHUECKUX JAHHBIX. YMCIOBBIE XapaKTEPUCTUKU 8
CTaTUCTUKH. (cpennee apudmernyeckoe, MeauaHa, pasMax, aucrepcus). Pabora c
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‘ Tabnunamu, rpapukaMu, 1uarpaMMaMu

KoHcyabTanum K 3K3aMeHy 4
IIpomexxyTounasi arrectamusi (IK3amMeH) 12
Bcero: 232
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3. YciaoBus peaju3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. lnsa peanu3anuu NPOrpaMMbl JMCHUIIMHBI T0JKHBI ObITh MPETYyCMOTPEHbI CJIeAyIolue
crenuaJbHble MOMeIIeHHS

Peanu3anus mporpaMMbl JUCHHUILTAHBI TPEOYeT HATMYUS y4eOHOrO KaOMHETa MAaTEeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa!

- MOCAJIOYHBIE MECTA IO KOJMYECTBY 00YJArOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- mpoeCCHOHAIIEHO OPUCHTHPOBAHHBIC 33 aHMS,;

- MaTepHUaJIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JTMIICH3MOHHBIM ITPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UnpopMmanoHHoe obecrniedeHne peajn3aluu NporpaMmmbl

OcHOBHbIE HCTOYHHKH

1. Mep3msik A.I'. Marematuka. Anrebpa ¥ Hayana MaremMaTuueckoro axanusa. 10 kiacc:
yaeOHuK: 0a30BbIl ypoBeHb / A.I'. Mep3msik, JI.A. Homuposckuii, B.b. TlonoHckwmii u np.; mox pe.
B.E. ITogonsckoro. — 8-e u3., crep. — M.: IIpocBemenue, — 2022. — 368 c.

2. Mep3nsak A.I'. Marematuka. AnreOpa W Hayajga MareMmatudeckoro aHamm3a: 11 kmacc:
yueOHUK: 6a30BbIid ypoBeHb / A.I'. Mepansk, JI.A. Homuposckuii, B.b. ITononckuii, M.C. Sxup; nox
pen. B.E. TTogonsckoro. — 6-e u3zm., crep. — M.: [IpocBemenne, — 2022. — 288 c.

3. Mep3msxk A.I'. Maremaruka. ['eomerpusi: 10 kmacc: 0a30Bblii ypoBeHb: yueOHuk / A.l.
Mep3sik, JI.A. Homuposckuii, B.b. [Tomorckuit u np. — 5-¢ m3., crep. — M.: [IpocBemenue, — 2022.
—208 c.

4. Mepznsak A.I'. Marematuka. ['eometpusi: 11 kmacc: 0a30oBblii ypoBeHb: yueOHMK / A.l.
Mepsmsik, [1.A. Homuposckuii, B.b. Tlononckuii, M.C. Sxup; nox pen. B.E. Ilogonsckoro. — 6-e
u3M., crep. — M.: Ilpocsemenne, — 2022. — 207 c.

JonosHuTeILHAS JIUTEpPATYypa:

1. Maremaruka: anreOpa U Hadajga MaTeMaTHYEeCKOTO aHAJIN3a, TeoMeTpus. Anredpa U Havyana
Marematudeckoro anaimu3a. 10 kmacc. MypaBun [.K., Mypasuna O.B. W3parenscTBO
"ITpocBemenue", — 2019.

2. MaremaTuka: anreOpa ¥ Hadaja MaTEeMaTHYECKOTO aHalIHM3a, reoMeTpus. Anredpa u Hadaia
Marematudeckoro a”amu3a. 11 kmacc. MypaBun [.K., Mypasuna O.B. W3parenscTBO
"ITpocsemenue”, — 20109.

3. boromonos, H. B. Anrebpa u Hauyama aHanu3a : ydeOHOe TocoOHMe s CpPEAHEro
npodeccuonansHoro oopasosanus / H. B. boromonos. — Mocksa : U3natensctBo KOpaiit, 2021. —
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240 c¢. — (IIpodeccuonanbHoe o00pa3oBaHUE). —

ISBN 978-5-534- 09525-8. —

Tekcr:

aneKTpoHHbIH // O6pazoBaTenbHast miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/469825

HNuTepHeT-pecypcebl:

1. Beepoccutickue unteprer-onmumiuaasl. - URL: https://online-olympiad.ru
2. Epwmnas xomnexuus nnpoBbix oOpazoBarelibHbIX pecypcos. - URL: http://school-

collection.edu.ru

3. Huadopmanmonnas cucrema «EquHoe OKHO TOCTyIa K o0pa3oBaTeabHbIM pecypcamy». - URL:

http://window.edu.ru/

4. Hayunas snextponnas oubanoreka (H3bB). - URL: http://www.elibrary.ru

5.  OrtkpsIThIii KOuIemK. Marematuka. - URL: https://mathematics.ru

6. IloBropum matemaruky. - URL: http://www.mathteachers.narod.ru

7. CrpaBOYHHK IO MaTeMaTHKe JUIsl IMKOJbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm

8. Cpeanss maremarndeckas uHTepHeT mkoia. - URL: http://www.bymath.net/
9. ®enepanbubiii noptan «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/
10. denepanbHblil eHTp HHPOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB. - URL:

http://fcior.edu.ru /

4. KoHTPOJIb 1 OLICHKA Pe3yJIbTATOB 0CBOCHHUS 0011e00pa30BaTe/IbHOM 1N CHUIITTHHBI

KoHTpoJIb U omleHKa pe3ysbTaToB OCBOCHHUS 00IIe00pa3oBaTeNbHON AUCHUILIMHBI PACKPBIBAIOTCS

qgcpes3 ANCHUIITIMHAPHBIC

pe3yabTaTHl,

HaITpaBJICHHBIC Ha

dbopMupoBanne  O0mMUX U

npodeccnoHaNbHBIX KOMIETEHIINN M0 pa3/iesiaM U TEMaM COJIep KaHUsl yueOHOTo MaTepuaia.

Oo0masi/mpodeccuonaabHast Paszpnen/Tema Tun oueHoOYHBIX
KOMIeTeHIUs MeponpusTHs
OK 01. Beibupats criocoObt P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue

penieHus 3a1a4
npodecCuOHAIbHON
JEeSTENIbHOCTH IPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

o/ct, 1.4.

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temn1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,

VYerHbll onpoc
MaremaTudeckuii TUKTAHT
NunuBunyanbsHas
camocTosTeNnbHas paboTa
IIpencraBnenue pe3ynbTaToB
MPAKTUYECKHUX padoT
3amuTa TBOpUYECKUX padoT

4.10 3anmTa NHAUBUYaTbHBIX
PS5, Temsr 5.1, 5.2, 5.3 11- IIPOEKTOB
o/c,5.4,5.5,5.6 KonTponbhas pabota
P 6, Temn1 6.1, 6.2, 6.3, Brinonnenue 3agaHuii Ha
6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8 | sk3ameHe

OK 02. Ucnonn3oBath P 1, Tema 1.1, 1.2, 1.3 TI- | TectrupoBanue

! TIpodreccuoHanbHOE-OPUEHTHPOBAHHOE COIEPIKAHUE
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COBpPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJM3a U UHTEePIpeTaIiu
uHpOpMaLnH, 1
UH(POPMALIMOHHBIE TEXHOJIOTHH
JUTSL BBITIOJTHEHHS 337124
npodeccruoHanbHON
JeATEIILHOCTH

o/c, 1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5, 3.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 I1-0/C,
73,74

VYcerHbll onpoc
MareMaTH4eCcKUil TUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX padoT
3ammuTa TBOPUYECKUX pabOT
3anmTa HAUBUYaTIbHBIX
KonrponsHas pabora
IIPOEKTOBBBINIONIHEHNE
3aJlaHU Ha DK3aMEHe

OK 03. ITnanupoBats u
peaan30BbIBaTh COOCTBEHHOE
npo¢eCCHOHATIBHOE U IMYHOCTHOE
pasBUTHE,
HIpEANPUHIMATENbCKYIO
JeSITeIbHOCTD B
npodeccuoHanbHOM chepe,
UCTIOJIB30BaTh 3HAHUS 1O
(uHaHCOBOI I'PaMOTHOCTH B
Pa3INYHbIX )KU3HEHHBIX
CUTYyalUsAX

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6 I1I-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

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

P 6, Temn1 6.1, 6.2, 6.3,
6.4,6.5,6.6, 6.7 I1-o/c, 6.8
P 7, Temn 7.1, 7.2 II-0/C,
73,74

TectupoBanue

VYcrHblii onpoc
MareMaTH4ecKuil TUKTAHT
NunuBunyansHas
camocrosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
NPAaKTUYECKUX padboT
3aiuTa TBOPUYECKUX padoT
3amuTa UHAUBUIYaTbHBIX
MIPOEKTOB

KonTponbnas pabota
Beinonnenue 3aganuii Ha
JK3aMEHe

OK 04. DddexTuBHO
B3aMMOJIEICTBOBATh U paboTaTh B
KOJUJIEKTUBE U KOMaH/Ie

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6 II-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temn1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,

TecTtupoBanue

VYerHbli onpoc
MaremaTudeckuii TUKTAHT
NunnBunyansHas
caMmocCTosiTeNbHas paboTa
IIpencrasnenue pe3yabTaToB
IPAaKTUYECKUX paboT
3amura TBOpUECKUX padoT

4.10 3amuTa UHANBU Ty aTbHBIX
P 5, Temsr 5.1, 5.2, 5.3 I1- MIPOEKTOB
o/c,5.4,5.5,5.6 Kontponbnas padota
BrinosnHenue 3a1anuii Ha
JK3aMEHe
OK 05. OcymectBnsite yctHytou | P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue

NUCbMEHHYIO KOMMYHHUKAIIHIO HA
rOCyJapCTBEHHOM SI3BbIKE
Poccutickoit @enepanuu ¢ yaeTom
0COOEHHOCTEN COLMAIBLHOTO U
KYJIBTYPHOI'O KOHTEKCTa

o/c, 1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temnr 7.1, 7.2 TI-0/cC,
73,74

YcTHBIN onpoc
MaremaTuyecKui JUKTaHT
NunuBunyanbHas
camocTosTelnbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX paboT
3amuTa TBOpUECKHX paboT
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3amuTa WHAUBUTYaTbHBIX
MPOEKTOB

KonrponsHas padora
BrimonHeHue 3aganuii Ha
9K3aMeHe

OK 06. IIposaBisaTh rpaxaaHCKo-
NaTPUOTHYECKYIO MTO3UIHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TPaIUIIUOHHBIX
00IIIEYEIIOBCUCCKUX LICHHOCTEH, B
TOM YHCJIE€ C YUETOM
rapMOHHU3aIUU
MEXHAIIMOHAIbHBIX U
MEXPETUTUO3HBIX OTHOIICHUH,
MPUMEHSITh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO TTOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P4, Temnr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 II-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TectupoBanue

VYcrHblii onpoc
MaremaTnyecKui JUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yapTaToB
NPAaKTUYECKUX paboT
3amuTa TBOPUYECKHUX padoT
3amuTa UHAUBUTYaTbHBIX
MIPOEKTOB

KonTponbnas pabota
BrinosnHenue 3a1anuii Ha
JK3aMeHe

OK 07. CopeiicTBOBaTH
COXPAHEHHIO OKPYKAFOIICH
CpeJibl, peCypcocOepeIKeHHIO,
NPUMEHSATH 3HaHHsI 00 H3MEHCHUU
KJIMMAaTa, TIPHHITATIBI
OepexITMBOTrO MPOU3BOJICTBA,

3¢ (HEeKTHBHO JACHCTBOBATH B
Ype3BBIUYANHBIX CUTYAIHSIX

P2, Temnr 2.1,2.2,2.3, 2.4,
2.5,2.6 I1-o/c, 2.7

P 4, Temr1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9,
4.10

P 5, Temnr 5.1, 5.2, 5.3 II-
o/c,5.4,5.5,5.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

TectupoBanue

YcTHbIM onpoc
MaremaTu4ecKuil JUKTAHT
NunuBunyansHas
CcaMOCTOSTENIbHAs paboTa
[IpeacraBnenue pe3yabTaToB
NPaKTUYECKUX padboT
3amuTa TBOpUYECKUX padoT
3amuTa UHAUBUIYaTbHBIX
MPOEKTOB

KonTponbnas pabota
Brimonnenue 3aganuii Ha
JK3aMEHE
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JINCT-BKJIAJIKA PABOYEM ITPOI'PAMMBI YUYEBHOM JUCIIUITIMHBI

MATEMATHUKA

JloronHeHus U U3MEHEeHHs B paboueil mporpamme

(Haumenosanue)

CBeneHus 0 epeyTBEPKICHUU paboueii mporpaMmbl Ha OYEPEIHON yUeOHBIN TO U PETUCTPAIIUS U3MEHEHUN

n/n

Y4eOHbIi rojx

PaccmoTpeno u
0J100peHO

TToamuce
npeacenarens
MK

0)5(0)
IpenoaaBaTelis

Kpatkoe conep:xanue n3sMeHeHU N
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