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1. O0mas xapakrepucTuka padoydeil nporpaMmbl 0011e00pa30BaTEeIbHOM
AUCHMILIMHBI «MaTeMaTHKa

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHOHATbHOI
o0pasoBareabHoil nporpammsl CIIO:

O6uieoOpazoBaTenbHas IUCHUIUIMHA «MaTeMaTtuka» sBIseTcsl 00si3aTelIbHON
4acThi0  00MIe00pa3oBaTeIbHOTO IMKJIAa O00pa30BaTEbHOW TPOTPaMMBI B

coorserctBur ¢ OI'OC 08.01.29Mactep 1Mo peMOHTY M OOCITYy>KHBaHHUIO
HUH)KCHEPHBIX CHCTEM KHIIMIIHO-KOMMYHAJILHOTO X03SIiCTBa

1.2. He.]'ll/l ! IVIAHUPYEMBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJIMHBI:

1.2.1. Heab AuCUMIIAHBI

Conepxanue IPOrpaMMBbl o01reo0pazoBaTenbHON JVCLHUTLIHBI
«MareMaTuka» HampaBJIE€HO Ha JIOCTWKEHHE pE3yJIbTaTOB €€ H3Yy4YCHUs B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuyerom mnpodeccruoHaIbHOM
HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHHA 001Ie00pa3oBaTeJIbHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue AMCUUILIMHA uMeeT npu popmupoBanuu U pazputuu OK u
[1K.



O01mme koMneTeHMA

IInanupyemsie pe3ybTaThbl 00y4eHHSA

Oo0mrue

OK 01 Beioupars croco0bl
pelieHus 3a1a4
npogdeccuoHaTIbLHOM

nesATe IbHOCTH
MPUMEHUTEIbHO K
Pa3JHYHBIM KOHTEKCTaM

- TOTOBHOCTh K TpPYIy, OCO3HAHHE IICHHOCTH MAacTEpCTBa,
TpyHoIto0ue;
- TOTOBHOCTh K aKTHBHOHM JCATEIBHOCTH TEXHOJOTHYCCKON U

COIMaJIbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTD HWHUIOUHUPOBATD,

[UIAHUPOBaTh M CAMOCTOSITEIBHO  BBIMIOJHATH  TaKyIO
eI TeIbHOCTD;
- UHTEpec K pa3auuHbiM cdepam mpodeccuoHaIbHON

NesATeIbHOCTH,
OBnajicHNe YHWBEPCAIbHBIMA YYCOHBIMH ITO3HABATEIHHBIMU
ITEHCTBUSIMU:

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

- CaMOCTOATENbHO (OPMYITUPOBATH U  AKTYaIH3UPOBATH
po0OiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYHIECTBEHHBIN MPU3HAK WIIM OCHOBAHUS IS
CpaBHEHHUSI, KITacCU(PUKALUU U 000O0IICHNUS;

- ONpeAeIATh IENU JIeATEIHHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUU UX JTOCTHIKEHUS;

- BBISIBJIATH

3aKOHOMEPHOCTH ¥ IPOTHUBOpEYHs] B

pacCMaTpruBACMBIX ABJICHUAX,

-  BHOCUTh KOPPEKTHBBl B JIEATEIBHOCTh, OIIEHUBATH
COOTBETCTBUE  PpE3YyNbTaTOB IENSIM, OIICHHBATh PHUCKHU
[MOCJIEACTBUI A€ITEILHOCTH;

- pa3BHUBaThb KpPEATUBHOE MBIIIJICHHE TMPH  PEHICHUU
PKU3HEHHBIX TIPo0OiieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

JAucuMiinHapHble
-BJIaJeTh METOAAMM JI0Ka3aTeNIbCTB, aJIrOpUTMaMy
[peLeHus 3a1ad4; yMeHue (bopmynHpoBaTh

OIpEe/C/ICHUsI, aKCUOMBl U TEOPEMBI, IPUMEHATh UX,
[IPOBOAMTH JIOKA3aTEIbHBIE PACCYXKIECHUA B XOIE
[pelIeHNs 3a/1a4;

- YMETb OIEpPUPOBaTh IOHATHSAMM: CTEIEHb 4YHCIA,
iorapud™m 4YKciIa; YMEHHUE BBINNOJIHATh BBIUMCIICHUE
BHAUEHUH U [peoOpa3oBaHUsl  BBIPAXKEHUH €O
CTETIEHSIMH | JiorapupmMamu, peodpa3zoBaHus APOoOHOA
[PallMOHAJIbHBIX BBIPAXKEHUI;

- YMEThb ONEpUPOBATH MOHATHUSMHU: pPALMOHAJIbHEIE,
M ppaLOHAIIbHBIE,

HOrapH(bMquCKHe, TPUTOHOMCTPUYICCKHUEC YpPaBHCHUA

IIOKa3aTCIbHEIC, CTCIICHHBIC,

11 HCPABCHCTBA, HX CUCTCMBI;

- yMeThb ONEepUpoBaTb MOHATUAMH:  (YHKIHS,
HerpepbIBHAs ¢byHKIHS, MIPOU3BOIHAS,
repBoOOpa3Hasi, OIpeAeTICHHBIH HHTErpall; YyMETh)

HAaXOIUTh TMPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIUH,
MCIIONIb3YSl CIPABOYHBIE MaTepHallbl; HCCIENO0BaTh B
POCTEHUIINX CiaydasX (YHKIMM HAa MOHOTOHHOCTb,
HAaXOAWTh HAWOOJIBIIME M HAaUMEHbIINE 3HAYECHUs
(GyHKUMHA;  CTpOUTH  TIpaUKHM  MHOTOWIEHOB €
MICII0JIb30BaHUEM anmnapara MaTeMaTH4ECKOI0
aHaJIM3a; INPUMEHATH IPOU3BOJHYIO IPU PELICHUH

3agaqd Ha JABHKXCHHC, peuaTtb IMPAKTHUKOA

- BIIaJIETh  HABBIKAMH  Y4eOHO-HCCIIEIOBATEIbCKOW |

OPHUCHTHUPOBAHHBIC 3aJadu Ha HauOOJIBIINE 41




MIPOCKTHOM 1A TeNbHOCTH, HAaBBIKAMU Pa3peIieHust npooiiem;

BEISIBIISITH NPUYUHHO-CIICACTBEHHBIE CBSI3U u
AKTYaJIM3UpOBATh 3a/1auy, BBIIBUTAaTh TUIIOTE3Y €€ PEeIleHMUS,
HAXOIUTh  apryMEHThl Uil JOKa3aTelbCTBa
YTBEPXKACHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

AHAJIM3UPOBATL IIOJYYCHHBIC B XOJC PCHICHUA 3aaaydy

CBOHX

PC3YyJIbTAaTbl, KPHUTHYCCKHU OLCHUBATH HUX HTOCTOBCPHOCTD,

[IPOTrHO3UPOBATH UBMCHCHHUEC B HOBBIX YCJIIOBUAX,

YMCTb TNICPCHOCUTL 3HAHUSA B  IIO3HABATCIIbBHYIO U

MPAKTUYECKYIO 00IaCTH KU3HEICATCIILHOCTH;
- YyMETh HMHTETPHPOBATh 3HAHWS W3 PAa3HBIX MPEIMETHBIX
o0acTeii;

BbIZIBUI'aTb HOBBIC HWJCH, NpCAjlaraTb OPUTHHAJIILHBIC
MMOAXOAbI U PCHICHUA,
M CIHOCOOHOCTh HMX MCIIOJIB30BaHUS B IIO3HABATEIbHOM U

COLIMAIBHON ITPAKTHUKE

HAaMCHBIIINMEC 3HAUYCHHA, Ha HaXO0XJICHUC

yTH,
CKOPOCTH B YCKOPEHHUSI;

- yYMETh OIEPHPOBATh MOHATHSAMH: palMOHATbHAS
b yHKIIHS, byHKIMSI,  CTETICHHAs
b yHKIIHS, norapudmudeckas byHKIMS,
TPUTOHOMETpHUYECKUE (PYHKIMH, 0OpaTHbIe (YHKIIHHU;

YMEHHE CTPOUTh TpaduKu M3YUYEHHBIX (DYHKIHIA,

IIOKa3aTCJIbHas1

MCIIOJIb30BaTh TpaUKU NpU M3YyYCHHH MPOLECCOB U
3aBUCHMOCTEH, 0IpU pELIEHUH 3a1ad U3 JApYyrux|
y4eOHBIX MPEAMETOB M 3a/Jad W3 pealbHOM KU3HU;
BeIpaKaTh  (opMylnaMH  3aBHCHMOCTH  MEXKNY)|
BEJINYMHAMUY;

- YMETh pellaTh TEKCTOBBIE 3aJaud Pa3HbIX THUIIOB (B
TOM YKCJIE HA ITPOLIEHTHI, TOJIU U YacTH, Ha ABH)KEHUE,
[paboTy, CTOMMOCTb TOBAapOB U YCIYT, HAJIOTH, 3a/1a4H
13 oO0nacTW yHpaBlieHUs JIMYHBIMH U CEMEWHBIMY]
(MHaHCAMM); COCTABJIATH BBIPAKEHUS, YPABHEHMS,
HEpaBeHCTBA W MX CHUCTEMbl [0 YCJIOBHIO 3a/ayH,
icClieIoBaTh IOJIyYEHHOE pPEIIEHHE U OLEHHUBATH
[PaB/0M10I00HOCTh PE3yJIbTATOB;

YMETb  ONEpUPOBATH
apudMeTHIeCcKoe, Me1aHa,
HauMEHbIIEe
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; yMETH
uH(pOopMaIuIo,

Ha JuarpaMmax,

INOHATHUAMMN: CpeaHEC

HanOoJIbIIEE u

3HA4YCHUsI, pa3max, Aucnepcus,

M3BJIEKATH, WHTEPIPETUPOBATH

[IPEICTaBICHHYI0 B Ta0iMLax,
rpadukax,  OTpa)karollyro

[IPOLIECCOB U SIBJIICHUH; MPEACTaBIATh UH(OpMALIHIO C

CBOMCTBA  pealbHBIX




MOMOIBI0  TAabMMII M AMarpaMM;  HCCIEN0BaTh
CTaTUCTHYECKHE TaHHBIE, B TOM YUCIIE C IPUMEHEHUEM]
rpadUUecKuX METOJIOB U 3JICKTPOHHBIX CPEICTB;

- YMETh ONEpUPOBATH MOHATHAMH: CIyYalHBINH OMBIT U
ciydaiilHO€  COOBITHE, BEPOSTHOCTH  CIYYaifHOTO
COOBITHS; yMEHHE BBIUUCIATH  BEPOSTHOCTH  C
MICTIOJIb30BaHUEM Tpa(UUecKuX METOJIOB; HNPUMEHSTH
(OpMyYJIBI CIIOKEHUS M YMHOXCHHS BEPOSTHOCTEH,
KOMOWHATOpHBIE (akThl M (OPMYJBI TPU pEIICHUY]
3agad; OLIEHUBATh BEPOATHOCTH PEATBHBIX COOBITHIA;
BHAKOMCTBO CO CIIy4ailHBIMH BEIWYHMHAMH; YMECHHE
MPUBOJUTH TPUMEPHl HPOSBICHUS 3aKOHA OOJBIINX
4Kcen B IPUPOJHBIX U OOIECTBEHHBIX SBICHUSX;

- YMeTh OIEpPUpOBATH MOHATHUAMHU: TOUKa, MpsMasd,
[UIOCKOCTh,  IPOCTPAHCTBO,  JIBYTPAaHHBIA  yroi,
CKPEUIMBAIOIIMECS]  MPSMBIE,  MapajuIebHOCTE U]
MEPIEHANKYISIPHOCTh TIPSIMBIX M TUIOCKOCTEH, Yroil
MEXTy TIPSIMBIMHE, YTOJI MEXIY MPSIMOH | MJIOCKOCTHIO,
YTOJI MEXIY IJIOCKOCTSMH, PACCTOSHHE OT TOYKH JI0
[UIOCKOCTH, PACCTOSTHHE MEXy IPSMBIMHU, PACCTOSHUE]
MEXy IUIOCKOCTSIMM; YMEHHE HCIOJIb30BaTh MpHU
pellIeHNH 3a7iady  M3Y4YEeHHblE (aKTbl U TEOPEMBI
[UIAHUMETPUH; YMEHHE OLICHWBATh pa3Mepbl 0OBHEKTOB
OKpY’KaloIIero MUpa;

- YMETh OIEPUPOBATH MOHATHUSIMH: MHOTOTPAHHUK,
CeUeHHEe MHOTOTPaHHWKA, KyO, TMapaJuleienumnesn,
Mpu3Ma, TupamuIa, Gurypa u moBepXHOCTh BPAIICHHS,
MUITUHIP, KOHYC, Mmap, cdepa, cedeHus Qurypsl




BpaleHHus,  IUIOCKOCTh,  Kacamomasicsi  cdepsl,
[MIMHAPA, KOHYCA, TUIOAlb MOBEPXHOCTH MHUPAMUIbI,
MPU3MBbI, KOHYCa, IWIMHJPA, TUIOMIAlb cepbl, 00BeM]
KyOa, IpSIMOYTOJILHOTO Mapaiesienurea, MupamMmuibl,
NpU3Mbl, IWIMHIpa, KOHyca, IIapa; yMEHHeE
n300paxkaTb ~ MHOTOTPAaHHUKM M TOBEPXHOCTH
BpallleHUsl, HMX CEYEHUS OT PYKH, C TOMOIIBIO
YEPTEIKHBIX WHCTPYMEHTOB M DJICKTPOHHBIX CPE/ICTB;
YMEHHE pPAclo3HaBaTh CHMMETPHIO B IMPOCTPAHCTBE;
[YMEHHE pacIiO3HaBaTh MPaBHIIbHBIE MHOTOI'PaHHHKH;

- yMETh OIEPHUPOBATh TOHATHUSMHU: JIBIDKCHUE B
MPOCTPAaHCTBE, MOJ00HBIE (DUTYpPHI B MPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOIIEHHUE IUIOIIAeH OBEPXHOCTEN U]
00BEMOB MOAOOHBIX (UTYp TP PEIICHUH 3a/1a4;

- yMETh BBIYUCIATH TE€OMETPUYECKHE BEITHUHHBI
(nMHA,  Yroj,  IUJIOIIA[lb, 00beM,  MIOIIAAh
[MOBEPXHOCTH), HCHOJb3ys] H3y4YE€HHbIE (OPMYIBI M
METOJIBI;

- YMEThb OIEPHPOBATH TOHATHAMHU: TPSIMOYTOJIbHAS
CHUCTeMa KOOPJAWHAT, KOOPAMHATHI TOYKH, BEKTOD,
KOOpAMHATHI BEKTOPA, CKAJIIPHOE MPOU3BEJCHUE, YTOJI
MEXy BEKTOpaMH, CyMMa BEKTOpOB, IMPOU3BEJCHUE
BEKTOpa Ha YUCIIO; HAXOAUTh C TIOMOIIbIO U3yYEHHBIX
(bopMysT KOOpIMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE,
MEX Ty IBYMSI TOUKAMH;

-YMETh BBIOMPATh MOAXOSAIINN U3YIEHHBIA METOM JIJIs]
peIIeHusI  3aJa4M, paclio3HaBaTh MaTeMaTHYECKHE
(bakTbl ¥ MaTeMaTHUYECKWE MOJEIU B MPHUPOAHBIX H




OOIIIECTBCHHBIX SBJICHUSX, B MCKYCCTBE, YMEHUE]
[IPUBOJUTH IPUMEPBl MAaTEMaTUYECKUX OTKPBITHH
[POCCUICKON U MUPOBOW MaT€MaTUYECKON HAYKHU.
-YyMETb  ONEpPUpPOBAaTh IOHATHAMM: OIPEACICHUE,
AaKCUOMa, Teopema, CIEICTBUE, CBOMCTBO, IPU3HAK,
1I0Ka3aTelbCTBO,  PAaBHOCWIIbHBIE  (DOPMYIUPOBKH;
YMEHHE bopMynupoBaTh oOpartHoe u
[IPOTUBOIIOJIOKHOE YTBEPKJICHHUE, IIPUBOJUTH|
[IPUMEPBl U KOHTPIIPUMEPBI, HCIIOIB30BATh METO/|
MaTEMaTUYECKON WHyKLIHH; IIPOBOJIUTH
ITOKa3aTeJIbHbIE PACCYKACHUSA IpU PEIIECHUU 3a]ad,
OLICHUBATH JIOTHYECKYIO ITPAaBUIIBHOCTb PACCYKICHUIM;
- YMETb ONEPUPOBATH IOHATUSAMU: MHOMKECTBO,
[1OJIMHOKECTBO, OIlEpalluy HaJl MHOKECTBAMU; YMEHUE
MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammaparn
JUIsl ONIMCAHUs PEATbHBIX IPOLECCOB WM SIBICHUW IIPH
[pEIIEHNH 3aJady, B TOM 4YHCII€ M3 JPYTUX Y4eOHBIX|
[IPEAMETOB;

- YMETb OIIEpUpOBaTh MOHATUSAMU: Tpad, CBI3HBIN
rpad, aepeBo, LMKJI, rpad Ha IUIOCKOCTH; YMEHME
BajaBaTh M ONMCHIBaTh  rpadbl  pazIUUYHBIMU
crioco0amMM; HCIOJIb30BaTh TIpadbl MPH  pPELICHUY]
3a1ay;

- yMeTb CBOOOJHO  ONEpPUPOBATH  MOHATHAMU:
COUYETaHME, IEPECTAHOBKA, YUCJIO COYETAHUH, YHUCIIO
repecTaHoBOK; OMHOM HpbIOTOHA; yMeHHE MPUMEHSTH)
KOMOMHATOpHBIE (aKThl U PACCYKIEHUS JJIs PELICHUS]
3a/1ay;




-YMETh OIIEPUPOBATh MOHITUSIMU: HATypaJIbHOE YHCIIO,
[[€]10€ YHUCJIO, OCTAaTOK I10 MOAYNI0, PALMOHAIBHOE
UKCIIO,  WPPALMOHAIBHOE  YHUCIO,  MHOXECTBY
HaTypalbHbIX, LEJIBIX, palMOHATIbHBIX,
NEeCTBUTENIBHBIX ~ YHCEJI; YMEHHME  HCIOJIb30BAaTh
[PU3HAKU JIETUMOCTH, HAUMEHBIIMH OOLIMIA JIeTUTEH)
1 HauMeHblllee olllee KpaTHoe, anroputMm EBkmuna
pY pELIEHUH 3a/ay; 3HAKOMCTBO C pPa3JIMYHBIMU
[O3UI[MOHHBIMH CUCTEMaMH CUUCIICHHUS;

- YMeTh CBOOO/IHO OIIEPUPOBATh MOHATUSAMU: CTENEHD C
[IEJIbIM [10Ka3aTesleM, KOPEHb HaTypajJbHOW CTEIEHH,
CTENEHb C PAlMOHAIbHBIM IIOKa3aTeleM, CTEHEeHb C
NeiCTBUTENBHBIM  (BEILIECTBEHHBIM)  IOKa3aTeseM,
iorapu¢™M  4YMcCiIa, CHHYC, KOCHHYC U TaHIEHC
[IPOU3BOJIBHOTO YUCIIA;

- YMETb ONEpUpPOBaTh MOHATHSAMH: TOXJIECTBO,
TOXKJIECTBEHHOE npeobpazoBaHue, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHMH U HEPaBEHCTB,
[PAaBHOCUJILHOCTb ypaBHEHUH, HEPABEHCTB U CHUCTEM,
pallMOHaNIbHBIE, HppPALMOHANbHbIE, IOKa3aTeJbHbIE,
CTEIEHHbIE, JIorapu(MUUECKUe, TPUTOHOMETPHUUECKNUE]
YPaBHEHUs, HEPAaBEHCTBA M CUCTEMBI; YMEHHE pellaTh
YPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IOMOILBIO
[Pa3IMYHBIX MIPUEMOB; pemarb ypaBHEHHUH,
HEpaBeHCTBA U CUCTEMBI C MapaMeTpPOM; MPUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMbI JUISl PELICHUS]
MaTeMaTHUeCKMX 3aJad M 3aJad U3 PasIUyHbIX|

oOJyacTell HayKW W peasIbHOW KU3HH,
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-yMETb CBOOOIHO OIIEPHPOBATH IMOHATUSAMH: TpaduK
(byHkunu, oopaTHas QyHKIMSA, KOMIIO3UIMS (YHKIIHH,
muHelHas ~— (QyHKUWSA, — KBaApaTuyHas  (pyHKIwS,
CTereHHass  (QYHKLUMS C  LeJbIM  II0Ka3aTeleM,
TPUTOHOMETPUUYECKUE ¢byHKIHY, o0paTHbIE
TPUrOHOMETpHUYECKUe (YHKLMHU, IOKa3aTeiabHas U
nmorapupmuyueckass  GYHKUMH;  yYMEHHE  CTPOUTH
rpadukyd  (QYHKIOMA, BBINONIHATE MPeoOpa30OBaHUs
rpadukoB PyHKUNIH;

[YMEHHE MCIONb30BaTh TIpaduku  (QYHKUMH  JUIs]
M3Y4EHHUs TPOLIECCOB M 3aBUCUMOCTEH NpPU pELICHUU
3aad U3 Ipyrux y4eOHbIX NMPEJIMETOB U U3 pealbHOU
PKM3HH; BBIpaXaTb (HOpMyJaMH 3aBHCHUMOCTH MEXIY
BEJINYMHAMU;

YMEHHE CBOOOJHO ONEpPHPOBATh MOHATHIMHU: YETHOCTD
(yHKIIUH, TIEPUOUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTD
(YHKIIMM, MOHOTOHHOCTb  (QYHKIUH, SKCTPEMYM
(yHKIMM, HauOoJblIee W HAUMEHbIIEE 3HAYCHMUS]
(YHKIIMM HAa TIPOMEXKYTKE; yMEHHME IPOBOAMTH
uccieioBaHue QyHKINU;

YMEHHUE HCIIOJIb30BaTh CBOWCTBA M TpapuKu (HyHKIHUN
JUIsl pELICHMs] YpaBHEHHWI, HEPAaBEHCTB W 3a1ad C
apameTpamu;  KM300pakaTh ~ Ha  KOOPJIMHATHOU
[JIOCKOCTH ~ MHOXECTBAa  pEIIEHWH  ypaBHEHUH,
HEPABEHCTB U UX CHCTEM;

-yMeTh ~ CBOOOJIHO  ONEpUPOBATh  MOHSITHUSIMHU:
[OCIIEeI0BATENbHOCTD, apu(MeTHdecKas MpOorpeccus,
reoMeTpruYecKas nporpeccus, 0ECKOHEUHO
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yObIBaromasi TreoMeTpHuYecKasi MPOTPeccHs; yMEHHe
3agaBaTh MOCJIENOBATEIBHOCTH, B TOM YHCJIE C
[MOMOIIBIO0 PEKYPPEHTHBIX (HOPMYIT;

- YMETb OIEPUPOBATh MOHSATHSIMHU: HENPEPHIBHOCTD
(byHKIIMKM, acUMOTOTHI rpaduka (GYHKIHUH, TEepBas U
BTOpasi MPOM3BOAHAS (YHKIUH, T€OMETPUYECKUU H
(u3MuecKuil CMBICT TPOU3BOJTHON, MEepBOOOpa3Has,
OTIpE/CIICHHBI  WHTETpaJl;  yMEHHE  HAXOIWTh
ACUMITOTHI Tpaduka (QYHKINUW; YMEHUE BBIYUCIATH
MPOW3BOTHBIC CYMMBI, IPOM3BEACHUS, YAaCTHOTO H
KOMIIO3UIMK  (DYHKIWH,  HAXOIUTh  YPaBHCHHE
KacaTeJbHOM K rpaduKy (yHKIIHH,

YMEHHE UCIIOJIb30BATh MIPOU3BOTHYIO TUIs
MICCIICZIOBAHUS GbyHKIUH, TUTS HAXO0XKJICHUs
HAWIYYIIEro pelieHHs] B MPHUKIAJHBIX, B TOM YHUCIE
COIMATTLHO-O)KOHOMHYECKUX M (U3MUYECKUX 3a7adax,
TUIsT ONpEZICTICHUsI CKOPOCTH M YCKOPEHUS; HaXOIHTh
MJI0Maad U 00beMbl (DUTYp C TOMOIIBIO WHTErpasa;
[TPUBOIUTH TIPAUMEPBI MaTeMaTHIeCKOTO
MOJICTTUPOBAHUS C TIOMOIIbIO JAU(epeHInaTbHBIX
YpaBHEHUU;

- yMEThb OINEPUPOBATH TMOHSATUSMHU: KOMILJIEKCHOE
YHCIIO0, CONMPSKEHHBIE KOMILUIEKCHBIE YMCia, MOAYIh U
ApPTyMEHT KOMILUIEKCHOTO 4YHuCia, QopMma 3amucH
KOMITICKCHBIX quCell (reoMeTpuveckas,
TPUTOHOMETpHUECKass W  anreOpandeckas); yMeETb
[TPOU3BOIUTH apudmeTnyecKue JEHCTBUS c
KOMIUIEKCHBIMU ~ YHCIIaMU; IPUBOJUTH  MPUMEPH]
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1ICI10JIb30BAHUS KOMIUIEKCHBIX YHCEN,
- yMeTh CBOOOJIHO ONEPUPOBATH MOHATUSIMH: CpeIHEe
apu(MeTHIECcKOe, Me/1aHa, HanOosbIIee u
HauMEHbIlIEe  3HA4YeHUs,  pa3Mmax,  JUCIepcus,
CTaHIAPTHOE OTKJIIOHEHUE [UIsl ONUCAHUS YHCIOBBIX
NTAaHHBIX; YMEHHME  HCCIENOBaTh  CTATUCTUYECKUE
TaHHbIC, B TOM YHCJIEe C MPUMEHEHHEM rpaduyuecKux|
METOZIOB M DJIEKTPOHHBIX CPEACTB; TpauuecKy]
MICCIIE/IOBATh COBMECTHBIE HAOJIOJEHUS C IOMOILBIO
uarpaMM pacCEeMBAHMS U JIMHEWHON PErpeccuu;

- YMeThb HaxOAWTb BEPOATHOCTH COOBITHMH ¢
MCIIONIb30BaHUEM TpadUUYecKuX METOJOB; MPUMEHSTH
Ui pemieHus  3a7ad GopMynbl  CIIOKEHUS U
YMHOXKEHUSI ~ BEpOSITHOCTEH,  (QOpMyly  IOJIHOM
BEpOSATHOCTH, (opmyny bepHymn, KOMOMHATOPHBIE
(dbakTel W (GOpPMYJIBI,  OLIEHUBATh  BEPOATHOCTH
[pEAJIbHBIX COOBITHI; YMEHHE ONEPUPOBATh MOHATHSIMMU:
CllydaiiHas BeJHMYMHA, paclpesiesieHue BEPOSITHOCTEM,
MaTeMaTHYeCcKoe OKHJIaHUE, Jycrepcust u
CTaHIapTHOE OTKJIIOHEHHME CIy4YallHOH BEJIMYMHBI,
(yHKIMU pacnpeeNeHus U TUIOTHOCTH PaBHOMEPHOTO,
[M0KA3aTE€IbHOTO M HOPMAJIBHOIO PACIpPENEICHMUI;
YMEHME  MHCIIONb30BaThb  CBOMCTBA  M3YUYEHHBIX|
[pacpeNesIeHnid Il pelleHus 3ajad; 3HAKOMCTBO C
MOHATUSMHM:  3aKOH  OOJBIIMX  4YHCEN, METO/b]
BHIOOPOYHBIX  HCCIIEAOBAHUN; yMEHHUE MPHUBOJUTH
[pUMepbl TMPOSIBICHUST 3aKOHa OOJIBIIMX YHCENI B
[IPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX;
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- yMeTb CBOOOJHO ONEpPHPOBATH MOHATHUSAMH: TOYKA,
rpsiMasi, IUIOCKOCTb, IIPOCTPAaHCTBO, OTPE30K, Iy4,
[IJIOCKUM yroJI, ABYTPAHHBIN YroJl, TPEXIPAHHBIA yroJl,
[IEPECEKAIOINNECS, TapAJIJICIIBHBIE U CKPELIMBAIOIINECS
psMblE, IAPaLUIEIbHOCTh W MEPIEHIUKYISIPHOCTD
[PSMBIX U IUIOCKOCTEH, yrojl MEXIy NPSMBIMH, yroJl
MEXIy TMpsAMOM M  IUIOCKOCTBIO, YIrOJd  MEXIY)|
[JIOCKOCTSIMU; YMEHHUE MCIIONb30BaTh IPU PELICHUU
Bagad M3ydeHHbIE (AKTBI M TEOPEMbl TUIAHUMETPHH;
[YMEHHE  OLIEHHMBAaTh  pa3Mepbl  OOBEKTOB B
OKPY>KAIOILEM MUDE; yMeHue OIepUpOBATH
MOHATUAMM: MHOTOI'DAaHHUK, CEUEHUE MHOTOTPaHHMKA,
[PABWIBHBI MHOTOIPDAaHHUK, MpU3Ma, NUPaMUJA,
(burypa u NmOBEpXHOCTb BpallleHUs, LUIMHJIpP, KOHYC,
map, cdepa, pazBepTka MOBEPXHOCTH, CEYEHUSI KOHYCA)
Y LUIUHAPA, NapajulelbHblE OCH WJIM OCHOBAHUIO,
CeueHHe Iapa, IUIOCKOCTb, Kacaromasics CcQepsl,
AJIUHAPA, KOHYCa; YMEHHME CTPOUTh  CEYCHHE
MHOTOTpaHHHKA, n300paxarb MHOTOTpaHHUKH,
(Uryphl ¥ MOBEPXHOCTH BpAILEHUs, UX CEUEHHUS], B TOM|
UKMC/IE C IOMOLIBI AJIEKTPOHHBIX CPENCTB; YMEHUE]
PUMEHSATh  CBOMCTBA  TEOMETpPHUYECKUX  (uryp,
CaMOCTOSITEIILHO ¢bopmynHupoBaTh oIpezeIeHus
3ydaeMbIX (pUTyp, BBIIBUTaTh TMIIOTE3bI O CBOWCTBAX
1 MpU3HAKaXx reoMeTpudeckux (uryp, o60CHOBBIBATH
MM OompoBepraTh  HUX;  YMEHHE  IMPOBOJUTH
Kiaccupukanuo (GUryp Mo pa3IuyHbBIM MpU3HAKAM,
BBITIOJIHATH HE00X0IuMblIe JIOTIOTHUTEIIbHBIC
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[TOCTPOCHHS;
-yMETh CBOOOJHO ONEPUPOBATH MOHATHIMU: ILIOLIAIH
(burypsl, 00beM (QUrypHl, BEIUYHHA YA, PACCTOSHUE,
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXKAY MPSIMBIMU,
[PAaCCTOSTHME MEXIy IIOCKOCTSIMH, IUIOIANb C(hepsl,
[UIONIa b TIOBEPXHOCTH MHUPAMUJBI, MPU3MBI, KOHYCA,
[IMJTHHPA, o0beM KyOa, IPSIMOYTOJIBHOTO
napajieNienunena, MUPaMUAIbl, TPU3MBI, THIHHIPA,
KOHYCa, [I1apa; yMEHUE HaXOJIUTh OTHOLICHHE 00BHEMOB
NOJOOHBIX (QUTYD;

- yMeThb CBOOOJHO  ONEPHPOBATH  MOHSATHIMU:
NBIDKCHUE, TMapaJUIe]bHBI NEPeHOC, CHMMETPHs Hal
[UIOCKOCTH M B IPOCTPAHCTBE, HIOBOPOT,
npeoOpa3oBaHue  MOA00Ms, TOJOOHBIE  (DUTYPBI,
YMEHHE paclio3HaBaTh paBHbIE U M000HbBIE PUTYpPHI, B
TOM 4YHCIIE B TIPUPOAE, HCKYCCTBE, apXUTEKTYPE;
[YMEHHE HCITONIb30BaTh T'€OMETPHUYECKUE OTHOIICHUS,
HAXOJUTh T€OMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOJI,
[JI01ab, O0BEM) TPH PEIICHWH 331ad W3 JAPYTHX
y4eOHBIX IPEIMETOB U U3 PeaIbHOM KU3HU;

- yMeTb CBOOOJHO  ONEpPUPOBATH  IOHATHUSMHU:
MpsIMOYrOJbHAasE ~ CHUCTeMa  KOOpAMHAT,  BEKTOD,
KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOpa, CYMMa
BEKTOpOB,  MPOU3BEACHUWE BEKTOpa Ha  YHCJIO,
pa3iokeHWe  BeKTopa Mo  0Oasmcy,  CKalsipHOE
MPOU3BEICHNE, BEKTOPHOE MPOU3BENICHHE, YTOI MEKY|
BEKTOpaMH; yYMEHHE HCIIOIb30BaTh BEKTOPHBIH U
KOOPIMHATHBIM METOJ JJISl PEHICHUS TeOMETPHYCCKHX|
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Bajad M 3a1ad  JAPYruX y4eOHBIX IPEIMETOB;
OIIEpUpPOBaTh MOHATUAMHU: MaTpuua 2x2 u 3x3,
ONpPEACIUTENb MAaTPULbl, TE€OMETPUUYECKUI CMBICI
OIIpEeACIINTENS,

- YMETb MOJEIMPOBATh PEAIbHBIC CUTYALlMH HA SA3BIKE
MaTEMAaTUKH; COCTaBIATh BBIPAXKCHMS, YPABHECHMS,
HEPAaBEHCTBA M MX CHCTEMbI II0 YCJIOBHIO 3a/ayd,
MICCJIEI0BATh [IOCTPOCHHBIE MOJENH C UCIIOJIb30BAaHUEM
anmnapara anreOpbl, MHTEPIPETUPOBATH IOJIyUYEHHBIN
[pe3yJabTaT; CTPOUTH MAaTEMAaTUYECKHE MOJEIU C
[IOMOIIbI0 TEOMETPUYECKMX IOHATUA U BEJIWYMH,
[pEIIaTh CBSI3aHHBIE C HUMM IPAKTHUYECKHE 3alayM;
COCTaBIIATh BEPOATHOCTHYIO MOJIEb y
MHTEPIIPETUPOBATh IOJTYYEHHBIN pe3ylbTaT; pelarhb
PUKJIAJHBIE 3aJa4d CpPEACTBAMHM MAaTEMaTH4YECKOTO
AQHAJIM3a, B TOM YHUCJIE COLUAIbHO-DKOHOMHUYECKOIO 1
(bU3UIECKOTO XapaKTepa,

- YMEHHE BBIOUPATH MOAXOISAIMINNA METOA AJIsl pPEIICHHUS
3ajayd; MOHMMAaHHWE 3HAYUMOCTH MATE€MaTUKU B
M3y4eHUH MPUPOJHBIX U OOLIECTBEHHBIX MPOLIECCOB U
SIBJICHUI; YMEHHUE paclo3HaBaTh IPOSBIECHUE 3aKOHOB
MaTEMaTUKd B  HMCKYCCTBE, YMEHHE IPHUBOJUTH|
[IPUMEPbl MAaTEMaTHYECKUX OTKPBITUH POCCHUMCKON U
MHUPOBO MAaTEMaTU4YECKON HAYKU

OK 02 Ucnoan3oBarh
COBpPeMeHHbIE CpeIcTBa
MOMCKA, AaHAJIN3A U

HHTepHpeTaAluu

B 001acT IEHHOCTH HAyYHOTO MMO3HAHUS:

-c(hOpMHPOBAHHOCTh  MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAayKH MU OOLIECTBEHHOMN
MPaKTUKH, OCHOBaHHOTO Ha Jiasnore KYJBTYP,

- YMeTh OIEPUPOBaTh TOHATHUSAMH: paIlOHAIbHAS
(GyHKIUS, TOKa3aTeslbHas ~ (QyHKUMSA, CTEHEeHHas
(byHKIHS, Jorapugmuueckast byHKIHS,
TPUTrOHOMETpHUYECKUe (PYHKIMH, 0OpaTHbIe ()YHKIIHH;
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uHpopmanuu, 1
HH(OPMALIIOHHBbIE
TeXHOJIOTHH /1JIsl BbINOJIHEHHS]
3aga4 npogeccuoHaAIbHOMI

e TeIbHOCTH

CIIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MecTa
[10JINKYJIbTYPHOM MHDE;

- COBEPILUEHCTBOBAHME SI3BIKOBOW M YMTATEIBCKOW KYJIBTYDPBI
KaK CPEICTBa B3aMMOJCHCTBHS MEXIy JIIOJbMU U IIO3HAHUSA
MUDA;

- OCO3HAHHE LICHHOCTH HAy4YHOM JEATEIBHOCTH, TOTOBHOCTH
OCYILIECTBIIATh IIPOEKTHYIO u HCCJIEJOBATEIBCKYIO
e TeIbHOCTh MHIMBU/IyaJIbHO U B TPYIIIIE.

OBnaneHne yHUBEpPCaJIbHbIMU Y4YE€OHBIMU I103HABATEIbHBIMU
NIEHCTBUSIMU:

B) pabota ¢ nHpopmMarmei:

- BJIQJIETh HABBIKAMHU IOJIy4eHHUs MH(OpMAIMK U3 UICTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATH IIOUCK,
QHaU3, CUCTEMAaTH3allMi0 M HMHTEPIpPETALui0 HH(pOpMaluu
Pa3IMYHBIX BUAOB U (GOPM IPEICTABICHHUS;

- co3JaBaThb TEKCThl B pa3lMYHbIX (opMaTrax ¢ Y4eToM|
Ha3HaYeHUs] MHGOpMAIMU U LEJIEBOW ayAUTOPUH, BBIOHpas
ONTUMAJIBHYIO (POPMY IIPEJICTABICHUS U BU3YyaIU3aliy;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh UH(QOPMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITUYECKUM HOPMaM;
UCIIOJIb30BaTh CpelcTBa
KOMMYHMKAIIUOHHBIX TEXHOJIOTMH B PEIIEHWH KOIHUTHBHBIX,
KOMMYHHUKaTHUBHBIX OpraHMU3allMOHHBIX

COOJIIOICHHEM TpeGoBaHUI

MH(POPMAIIMOHHBIX 17l

u 3ama4d = C
TEXHUKH
0€30MacCHOCTH, TUTHEHBI, peCypcocOepeKeHus, MPaBOBBIX U

3PrOHOMUKH,

PTUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MacHOCTH;
- BJIaJACTb HaBbIKaMHW PACIIO3HABAHUA W 3alllUThI I/IH(l)OpMaHI/II/I,
MH(OpMaIMOHHOM 0€30MMaCHOCTH JTMYHOCTH

YMEHHE CTpOMTh TpaduKd HU3YYEHHBIX (DYHKIUH,
MCTIOJIB30BaTh TpaUKH MPU U3YYCHHH MPOLIECCOB U
3aBUCUMOCTEH, TpH PELICHWH 3a1ad H3 JAPYrHX
y4EeOHBIX TPEIMETOB M 337a4 M3 PEATbHON KH3HU;
BBIpKATh  (OPMYJIaMH  3aBUCHMOCTH  MEXY)|
BEJIMYNHAMU;

YMETh  OIICPUPOBATH

HNOHATHUAMHU.  TOXICCTBO,

TOYK/IECTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,

HEpPaBEHCTBO, CHUCTEMa YpaBHEHHUH M HEPABEHCTB,
[PAaBHOCUJIBHOCTb ypaBHEHUMH, HEPABEHCTB U CHUCTEM,
[pallMOHaJbHbIE, HWPPALMOHAIIBHBIE, I10Ka3aTeJbHbIE,
CTENEHHbIE, JIorapu(MUIEcKue, TPUrOHOMETPUYECKUE]
[YPaBHEHHsI, HEPABEHCTBA M CUCTEMBI; YMETHb DEIIATh,
[YPaBHEHMsI, HEPABEHCTBA M CHUCTEMBl C IIOMOUIBIO

[pa3IUYHbIX MIPUEMOB; pelarb ypaBHEHHS,
HEpaBeHCTBA U CUCTEMBI C MapaMeTpPOM; MPUMEHSThH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMbI JUISl PELICHUS]
MaTeMaTHUeCKUX 3aJad M 3aJad U3 Pa3IUYHbIX|

oOacTell HayKH U pealibHOM JKHU3HH;

- yMeTb CBOOOJHO  ONEpPUPOBATH  IOHATUSIMHU:
NIBUKEHME, IapaJlJIeNIbHBIM IEPEHOC, CHUMMETPUS Ha)
[JIOCKOCTH W B IPOCTPAHCTBE, IIOBOPOT,

peoOpa3oBaHue MOJ00Ms, MOA0OHbBIE (PUTYPBI; YMEThH
[pacrio3HaBaTh paBHbIE U TOJOOHBIE (UTYpPHI, B TOM
qrcie B TPHUPOJE, HCKYCCTBE, apXUTEKTYype; yMETh
M CITI0JIb30BaTh '’COMCTPHUICCKNEC OTHOIICHUA, HAXOUTDH)
rCOMETPHUICCKUEC BCINYHHBI ()IJ'II/IHa, yroJ, mjiomajib,
00bEM) TIpU PEIICHWU 3aJad U3 JIPYrux Yy4eOHBIX
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[IPEAMETOB U U3 PEAIIBHON KU3HU

OK 03 IlnanupoBarthb U
peaiu30BbIBATH COOCTBEHHOE
npogecCHOHAIBHOE U
VINYHOCTHOE pa3BHUTHE,
NpeANnpPHHAMATENbCKYI0
NesTeJIbHOCTh B
npodgeccHOHAIBLHOM chepe,
HCII0JIb30BATH 3HAHUS 110
(pHAHCOBOM rPAMOTHOCTH B
Pa3JIMYHBIX JKU3HEHHBIX
CUTYALHAX

B ob6nactu AYXOBHO-HPaBCTBEHHOI'O BOCIIMTaAHHUSA:
-= C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHHUA, dTHUYCCKOI'O
IIOBCACHNA,

- CIIOCOOHOCTHb  OIICHMBATh CHUTYAallMIO ¥  TNPUHUMATH,
OCO3HAHHBIE  PEUICHUS, OPUEHTUPYSACh HA  MOpPAIbHO-
HPaBCTBEHHBIC HOPMBI U LIEHHOCTH;

- OCO3HAaHHC JIMYHOI'O0 BKJIaZa B IIOCTPOCHHUC yCTOfI‘-IPIBOFO
Oystymero;

OTBCTCTBCHHOC OTHOIICHHUEC K CBOUM DPOIAUTCIISAM U (I/IJ'II/I)
JIPYT'UM  YJICHaAM CEMbHU, CO3JaHUIO CEMbU Ha OCHOBC
OCO3HAHHOT'O TIPHUHATHA LICHHOCTGfI CEMEWHON JKW3HU B
COOTBCTCTBUH C TpAAULIUAMU HAPOJAOB POCCI/II/I;

OBrajieHre YHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSMMU:
a) caMOOpTaHHU3aIIUS:

CaMOCTOATCIIbHO OCYHICCTBJIATDH MMO3HAaBaTCIbHYIO

esITeTbHOCTD, BBISIBIISITh poOIIeMBl, CTaBUTh u
(opMynupoBaTh COOCTBEHHBIE 3a/Jaud B 00pa3zoBaTeIbHOMH
e TENIbHOCTH U KU3HEHHBIX CUTYaITUsX;

- CaMOCTOATENBHO COCTaBIATH IUIAH PEIIeHHUs] MPOOJIEMBbI C
Y4ETOM HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y IIPEATIOYTEHU M

- 1aBaTh OLIEHKY HOBBIM CHTYAaIIHsIM;

CIIOCOOCTBOBAaTh (HOPMHUPOBAHWIO WM TIPOSBICHHIO ITHPOKOU

PPYAUIIMK B Pa3HBIX OOJIACTSAX 3HAHWM, TOCTOSIHHO MOBBIIIATH

YMETh OICpHUPOBATH IIOHATUAMU: PaAHMOHAJIBHEIC,

HPppaliOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,

J'IOl"apI/I(i)MI/I‘IeCKI/Ie, TPUTOHOMCTPUYICCKHUEC YPABHCHUS

1 HEPABEHCTBA, UX CUCTEMBI,
- yYMETb OIEpUPOBaTh IOHATHUAMM: MHOTIOTDAHHHUK,
CCUEHUE MHOIOIpaHHUKA, KyO, mapajuiesenumnesn,

npu3Ma, MupamMuaa, (GUrypa u moBepXHOCTh BPAICHHS,
[ATHHAD, chepa, cedeHus GuUrypsl
BpalleHus, Kacaromasici  cdepsl,
[WTHH]PA, KOHYCA, TUIOIIA/lb MOBEPXHOCTH MUPAMHU/IBI,

KOHYC, Ilap,

IIJIOCKOCTB,

pU3MbI, KOHyCa, HWIMHAPA, IUIOMaab ceprl, 00beM|
KyOa, MPsIMOYTOJILHOTO MapauieNenuneaa, TMpamMuIbl,
PU3MbI,  LWIMHJpA,

MHOTI'OI'paHHUKN

KOHyca,  IIapa;

MMOBEPXHOCTH

YMEHUE
300paxkaTh u
BpAalllCHUs, UX CEYCHUs OT pPYKH,

UCPTCIKHBIX HHCTPYMCHTOB H J3JICKTPOHHBIX CPCACTB,

C IHOMOIIBIO

YMEThb pacro3HaBaTb CHMMETPUIO B IPOCTPAHCTBE;
YMETh pacIliO3HaBaTh MPaBUIIbHbIE MHOTOI'PaHHUKH;

- YMETb OIIEpUPOBATh IOHATUSAMHU: IPSIMOYTOJIbHAS
CHUCTEMa KOOPAMHAT, KOOPAMHATHI
KOOPAMHATBI BEKTOPA, CKAIIPHOE NIPOU3BEJCHUE, YTl
MEX/1y BEKTOpamMH, CyMMa BEKTOpPOB, IPOU3BE/ICHUE]
BEKTOpa Ha YUCIIO; HAXOAUTh C MOMOILBIO MU3yYEHHBIX|

(hopMyJT KOOPIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE,

TOYKH, BCKTOpP,
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CBOI1 00pa3oBaTeNbHbIN U KYJIbTYPHBI YPOBEHB;

0) CAMOKOHTPOJIb!

MCIIOJIb30BaTh MPHEMBbl pedIeKCUU s OLCHKH CHUTYaIlHH,
BbI0Opa BEPHOI'O PEIICHUS;

- YMETb OLICHMBAThb DPHUCKM U CBOEBPEMEHHO IIPUHHUMATh
[PELLIEHNUS 110 UX CHHYKEHUIO;

B) SMOLIMOHAJIbHBIN UHTEIJIEKT, IIpeAIoJIarao i
c(hOpMUPOBAHHOCTD:
BHYTPCHHEH MOTHBAallM¥, BKJIOYAKOIIEH CTPEMIICHHE K|

ITOCTMKEHHUIO LIEJIM M yCHEXy, ONTUMH3M, UHULIHUATUBHOCTD,
YMEHHE JI€ICTBOBAaTh, UCXOS U3 CBOMX BO3MOKHOCTEN;

- OMIIATHM,  BKIIOYAIOmIEll  CHOCOOHOCTH  IOHHUMATH
DMOLIMOHAJIBHOE COCTOSIHUE JPYIMX, YYMTBIBATH €ro IIpU
OCYIIECTBIIEHUN KOMMYHHUKAIIUU, CIIOCOOHOCTh K COUYBCTBHUIO
1 COIIEPEKUBAHUIO;
- COIMAJLHBIX HABBLIKOB, BKIIOYAIOIIMX CIIOCOOHOCTD
BHICTpPAaUBaTh OTHOUIEHMSI C JPYTUMH JIIOAbMH, 3a00THTHCS,

[POSIBIISATE MHTEPEC U pa3pemiaTb KOH(QIUKTHI

MEXK1Y IBYMSI TOUKaMHU

OK 04 D¢ dexTnBHO
B3aMMO/AeHCTBOBATH U
padoTaTh B KOJLUIEKTUBE U
KOMAaH/1e

FOTOBHOCTb K  CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH WU
CaMOOIIPEIEIICHHIO;

-OBJIa/ICHNE HaBbIKaMU y4eOHO-HCCIIeI0BATENbCKOM,
[IPOEKTHOM U COLIMAIILHON IEATENBHOCTH;

OBnasneHue YHHUBEpCaIbHBIMU KOMMYHHKATHBHBIMA
MENCTBUSIMU:

0) COBMECTHAsI IeSITEIbHOCTb:

- TOHMMAaTh W HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMaHAHOW U
MHIUBUAYaJIbHON paboThI;

- [IPUHUMATh COBMECTHOM

oeiaun ACATCIIbHOCTH,

- YMETb ONEPUPOBATH NOHATUAMHU: CIy4YalHBII OMBIT U
cilyyailHoe  coObITHE, BEpPOATHOCTh  CIy4ailHOTro|
COOBITHS;  yMEThb  BBIYMCIATH  BEPOATHOCTH
MICTIOJIb30BAHUEM T'paUUECKUX METO/0B; MPUMEHSTH
(OpMyJIbl CIIO)KEHHUSI M YMHOKEHHUSI BEpOSITHOCTEH,
KOMOMHATOpHbIE (akThl U (HOPMYNBI MpPU pPELIEHUY]
3a/1a4; OLIEHWBATh BEPOATHOCTH PEAIbHBIX COOBITHIA;
BHAKOMCTBO CO CIy4YallHBIMU BEJIMYMHAMH; YMEHUE]
[PUBOJUTH IPUMEPHI MPOSBIEHUS 3aKOHA OOJBIINX|
4rceN B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;
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OpraHU30BBIBATH M KOOPAMHHUPOBATb [JEHUCTBHUS 10 €€

NTIOCTMOKEHHMIO: COCTaBIAATh IUIAH JIEMCTBUM, paCIpEneIITh,
POJM C Y4E€TOM MHEHHUI YYaCTHHKOB OOCYXIaTh Pe3yJbTaThl
COBMECTHOH paboTBhl;

KOOPJMHUPOBaTb M BBIIOJHATH pPabOTy B  YCIOBHSX
[pEAJIBHOTO, BHUPTYaJIbHOT'O KOMOUMHUPOBaHHOTO

BSaHMOﬂCﬁCTBHH;

u

- OCYLICCTBJIAATH IMO3UTHBHOC CTPATCTUYCCKOC IIOBCACHUC B

pPa3IMYHBIX  CHUTYallUsX,  MPOSBIATH  TBOPYECTBO  H
BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBna/icHUe YHUBEPCATBHBIMU PETYJISITHBHBIMU JCHCTBHUSIMHU:
) IpUHATHE ce0s U IPYTUX JIOACH:

- OPUHUMATh MOTHUBBI M apryMEHTHl JPYTHX JIOJAeH Tpu
AHAJIM3€ PE3yNbTATOB JIEATEIbHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO APYTUX JIFO/IeH Ha OIIMOKH;
- pa3BHBATh CIIOCOOHOCTH IMMOHUMATh MHP C TIO3HIIHH JIPYTOTO

ICIIOBEKA

- YMETh CBOOO/IHO ONEPUPOBATH OHITUSIMHU: CTEIICHb C
[[e7bIM TIOKa3aTesieM, KOpEeHb HATypallbHOW CTEIeHH,
CTCTICHh C PAllMOHAIBHBIM IIOKa3aTejeM, CTEICeHb C
NeiCTBUTEIILHBIM

imorapudm  ymcna,

(BEIIECTBEHHBIM)
KOCHHYC

IIOKa3aTeiieM,

CHUHYC, N  TaHI'CHC
IIPOU3BOJILHOI'O YHCJIad,
- YMCTH CBO60,I[HO OIICPHUPOBATL IMOHATHUAMMU: rpa(l)I/IK

(byHKIMH, 0OpaTHAs (QYHKIHS, KOMIIO3UIHS ()yHKIIHH,

muHelHas — (QyHKUOWSA, — KBaApatuyHas — (pyHKIwS,
cTerieHHast  (QYHKOUS C  [ENbIM  II0Ka3aTeleM,
TPUTOHOMETPUUECKHE byHKIHH, 00OpaTHbIE

TPUTOHOMETPHYECKHUE (YHKIUH,
iorapupmuyueckasi GyHKIHUU; YMETb CTPOUTH Ipaduky
(GyHKUIMH, BBINOJHATE NpeoOpa3oBaHUs TpadUKOB
INZEINIVIH

YMETh HCIIOJIb30BaTh

IHoKas3aTcCJjibHas1 H

rpaduxku  GyHKIUN A
M3y4eHUs] TPOLIECCOB U 3aBUCUMOCTEN IPHU pPELICHUHY]
3ajad U3 JpYrux y4eOHBIX MPEIMETOB M U3 pealibHOM
PKU3HU; BBIpaXKaThb (OpMyJIaMH 3aBHCHUMOCTH MEXIY)|
BEJIMYNHAMU;

CBOOOJTHO ~ OMEpHPOBATh MOHATUSAMHU: UYETHOCTb
(yHKINH, TEPUOAMYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh

(yHKIIMM, MOHOTOHHOCTh  (DYHKIMH, DKCTPEMYyM
(GyHKIMK, HaumOosblllee W HaUMEHblIee 3HAuYeHUs]
(GYHKIIMM Ha  TNPOMEXKYTKE; yMETb IPOBOAMTH

ccienoBaHue pyHKINY;
- YMETh HCII0JIb30BaTh CBOMCTBA U IpaduKu (YHKIIHHA
U1l pelleHUs YpaBHEHWM, HEpaBeHCTB M 3ajgad C
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apameTpamu; — KM300pakaTh ~ Ha  KOOPAMHATHOMU
[JIOCKOCTH ~ MHOXECTBAa  PCIICHUM  YpaBHEHWIA,
HEpPABEHCTB U UX CUCTEM
OK 05 OcymecTBJasiTb B 001acTH 5CTETHUECKOrO BOCIIUTAHUS: -  yMETh  ONEpUpPOBATH  MOHATHSMH:  CpPEIHEE
YCTHYI0O M TUCbMEHHYI0 - ACTETUYECKOE OTHOIICHHE K MUY, BKIIOUasi 3CTETUKY ObITa,apudmeruyeckoe, MeJIhaHa, HauOoJbIIee u
KOMMYHUKAIMIO HA HAay4HOI'O M TEXHUYECKOIO TBOPYECTBA, CIOPTa, TPyAa HHAMMEHbUIEE  3HAYEHMs,  pa3Max,  JUCHEpCHs,

roCcyJ1apCcTBEHHOM si3bIKe
Poccuiickoilt @enepauuu ¢
y4eToM 0coOeHHOCTel
COIMAJIBHOTO M KYJbTYPHOIO
KOHTEKCTA

0OIIECTBCHHBIX OTHOIICHMIA,

- CIIOCOOHOCTH BOCIIPUHHMATH PA3JIMYHBIC BUIBI HCKYCCTBA,
TPaJUIIAA U TBOPYESCTBO CBOCTO M JIPYTMX HAPOJOB, OIIYIIAThH
OMOIMOHAIBHOE BO3/ICHCTBHE UCKYCCTBA,

- yOeXIeHHOCTh B 3HAUYMMOCTH I JMYHOCTH M OOIIECTBA
OTEYECTBEHHOIO M  MHPOBOTO  HMCKYCCTBA, OTHHYECKHX
KYJIBTYPHBIX TPaJAULIUNA U HAPOJIHOTO TBOPUECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUIAaX HCKYCCTBA,
CTpEeMJICHHE MPOSIBJIATH Ka4eCTBA TBOPUECCKON JTMIHOCTH,
OBiajicHue VHHUBEPCATHHBIMU KOMMYHHKATHBHBIMU
TECTBUSIMU:

a) oOIeHue:

- OCYIIECTBIIATh KOMMYHHKAIIUHN BO BCeX cpepax KU3HU;

- pacro3HaBaTh HeBepOaIbHbIE CPEACTBA OOIIEHHUS, TOHUMATh
BHAUEHUE COIMANBHBIX 3HAKOB, PACIO3HABATH MPEANOCHLUIKH
KOH(DJIMKTHBIX CUTYAIlMi U CMSTYATh KOH(IUKTHL;

- pa3BEepPHYTO W JIOTUYHO W3JIaraTh CBOKO TOYKY 3PCHHS C

M CIT0JIb30BAHUEM S3BIKOBBIX CPEACTB

CTaH/JapTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; yMeHHe
UH(OpMALHIO,
Ha JuarpaMmax,

M3BJICKATD, MHTEPIPETUPOBATH

[IPECTAaBICHHYIO TabIMLax,
rpadukax,  OTpa)karollyro
[POLIECCOB M SIBJICHUHN; NPEACTaBIATh MH(DOpMALUIO ¢

[IOMOIIbI0  TaOJIHII HCCIIEN0BATH

B
CBOMCTBA  peaJbHBIX
U Auarpamm;
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpaduuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- YMETb OIEpUPOBATh MOHATUSAMHU: TOYKA, MpsMasi,
JIBYIPaHHBIA  yTOJI,
apajuIeIbHOCTh U

[JIOCKOCTh,  NPOCTPAHCTBO,
CKpeIIMBaroIuecs

MEPIEHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEW, YroJl

IIpsIMBIE,

MEXKY TIPSAMBIMH, YTOJI MEXKIY NMPSMOM U INIOCKOCTHIO,
YTOJI MEXKIY IUIOCKOCTSMH, PACCTOSTHUE OT TOUYKH JI0|
[JIOCKOCTH, PACCTOSTHUE MEXy IPSIMBIMH, PACCTOSTHUE]
MEXY TUIOCKOCTSIMH;

- YMETh UCIOJIb30BaTh NIPU PEIICHUH 3a/1a4 U3y4YEHHbIE
(bakTbl U TEOpEMbl IUIAHUMETPHUH; YMEHHE OLICHUBATh
[pazMepbl 00BEKTOB OKPYKAIOIIEro MUpa

OK 06 IlposiBasiTh
rPaKAaHCKO-
NATPUOTUYECKYIO MO3UIHIO,

- O0CO3HaHUE OOYYaIOIIMMHUCS POCCUHUCKON TIpa)JaaHCKON
MJICHTUYHOCTH;

- I[ICJICHAIIPpABICHHOE  pPAa3BUTHE BHYTPCHHEH  IO3ULIUU

- YMEThb OIIEpUPOBaTh MOHATUSMHU: TNPAMOYTOJIbHAs

CUCTCMAa KOOpAWHAT, KOOPAWHATBI TOYKH, BCEKTOp,

KOOpJAMHATBI BEKTOPA, CKAISIPHOE MTPOU3BEAECHUE, YIOJ]
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IeMOHCTPUPOBATH
0CO3HAHHOE NMOBEJAEeHHE HA
OCHOBE TPATUIIHOHHBIX
o01IeYeIOBEYEeCKHUX
IEeHHOCTel, B TOM YHCJIe C
Y4€TOM rapMOHU3ANH
MEKHAIIMOHAJIBLHBIX M
MeKPeJIMTHO3HBIX
OTHOIIEHU I, MPUMEHATH
CTAHIAPTHI
AHTUKOPPYNIUOHHOTO
MoBeAEeHMS

VIMYHOCTU HAa OCHOBC JAYXOBHO-HPAaBCTBCHHBIX HGHHOCTefI

HaponoB  Poccuiickoii ~ ®enepanuu, HUCTOPUYECKUX U
TpaauLuH, ¢dbopmupoBaHue]
3HaYMMbIX LEHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
QHTUKOPPYILMOHHOTO  MHUPOBO33pEHUS,
PKOJIOTUYECKON KYJIbTYpbl, CHOCOOHOCTHM CTaBUTh ILIEIU U

CTPOUTDH KU3HCHHBIC I1JIaHbI;

HalMOHAIbHO-KYJIbTYPHBIX
CUCTEMBI
[IPaBOCO3HAHUS,

B qacTu Fpa)I(Z[aHCKOFO BOCIIMTAHUA.

- OCO3HAHME CBOMX KOHCTUTYLHOHHBIX IPaB U 00SI3aHHOCTEH,
YBOKCHUE 3aKOHA U MPABOMOPSAIKA;

- HpI/IHﬂTI/Ie TpaIII/IIII/IOHHI)IX HanlMOHAJIbHBIX,
00I1eUeIOBEUECKUX T'yMAaHUCTUYECKUX U JE€MOKPATUYECKUX
[ICHHOCTEH;

- TOTOBHOCTb MPOTHUBOCTOATH HIACOJIOTHMHU ISKCTPEMHU3MA,

HaI[MOHAJIN3Ma, KceHopoouu, JUCKpPUMHUHALUU o
COLIMAJIBHBIM,  PEIUTHO3HBIM, PACOBBIM, HAI[MOHAJIbHBIM
MpU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIbHOCTh B MHTEpECAX
Fpa)XAaHCKOro OOLIeCTBa, y4acTBOBaTh B CAMOYIPABICHUH B
00111€00pa30BaTENIbHON OpraHU3allid U JIE€TCKO-FOHOILECKUX
OpraHU3aIusIX;

- YMEHHUE B3aUMOJECHCTBOBATh C COLIMAIbHBIMUA NHCTUTYTaMH B
COOTBETCTBUH € UX (YHKIIMSAMHU M Ha3HAUECHUEM;

- TOTOBHOCTH K TYMAaHUTapHOM U  BOJIOHTEPCKOM
eATeIbHOCTH;

MATPUOTUYCCKOI'0 BOCIIUTAHUA:

- c(hOpMUPOBAHHOCTH pOCCHIICKON rpaXk JaHCKOM

MICHTUYHOCTH, MaTpUOTH3Ma, YBAXKEHUS K CBOEMY Hapoay,

MEXTy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIICHUE
BEKTOpa HA YMCJIO; HAXOJUTh C MOMOIIBIO M3yYCHHBIX]
(hopMyJI KOOPAMHATHI CEPEIUHBI OTPE3KA, PACCTOSIHHE
MEKTY IBYMSI TOUKAMHU;

-YMETh BBIOMPATh MOAXOIAIINN U3YISHHBIH METO JJIs
peIlicHHsI  3aJa4i, paclO3HABaTh MaTEMATHYCCKHE
(akThl U MaTEMAaTHYECKHE MOJCIH B IMPHUPOAHBIX H
OOIIECTBCHHBLIX  SBJICHHIX,

B HCKYCCTBC, YMCHHC

[MPUBOJIUTh MPUMEPHl MATEMATHYECKUX OTKPBITUHI
[POCCUIICKOM U MUPOBOM MaTEMAaTUYECKON HAYKH.

- YMETh ONEPUPOBATh NOHATHUIMU: CIYYAWHBIN OIBIT U
COOBITHE,

YMETH BBIYMUCIIATH

CIIy4aiiHOE
COOBITHS;

BEPOSTHOCTh  CIIy4aifHOIrO
BEPOATHOCTh (|
MCIIOJIb30BaHUEM IpaUuecKuX METOJIOB; NPHUMEHSTH)
(OpMyJIBl CIIOKEHUS M YMHOXEHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OPMYJIBI MPU pPELIECHUMY|
3a/1a4; OLIEHUBATh BEPOATHOCTH PEAIbHBIX COOBITHIA;
BHAKOMCTBO CO CIy4YallHBIMHU BEJIMYMHAMH; YMEHHE]
[PUBOJIUTH IPUMEPHI MPOSBIEHUS 3aKOHA OOJBIINX|

YUCCII B IPUPOJAHBIX U O6H.ICCTB€HHI:>IX SABJICHUAX.
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4yBCTBA OTBETCTBEHHOCTH Iepel PoanHoM, ropaocTu 3a cBOU
Kpail, cBO0 PoauHy, CBOM S3BIK M KYJIBTYpPY, IPOILIOE M
HaCTOs1Iee MHOTOHAlMOHAJILHOTO Hapoaa Poceny;

- LIECHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM,
MCTOPUYECKOMY W NPUPOJAHOMY HACIEIUIO0, NaMSATHUKaM,
TpaauusaM HapoaoB Poccum, noctmxenusiMm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

- ujieiiHas yOeKJIEHHOCTb, TOTOBHOCTh K CIIY’KEHMIO U 3aIUTE
OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

OCBOEHHBIE OO0YYalOIIMMHCS MEXIIPEAMETHbIE TIOHATUS MU
JEACTBUSA

YHUBEpcaJbHble  Yy4ueOHbIE

I1IO3HAaBaTCJIbHBIC, KOMMYHI/IKaTI/IBHBIe);

(perynsTUBHBIE,

- CIIOCOOHOCTb HMX MCIIOJIb30BaHMsSI B TI03HABATENbHON U
COLIMAJIHOW IIPAKTHKE, TI'OTOBHOCTH K CaMOCTOSATEIBLHOMY]
[UIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM JesTeNbHOCTH,
OpraHu3aly y4eOHOro COTPYAHMUYECTBA C MEJAarormuyecKuMu
pabOTHMKaMU M CBEPCTHUKaMH, K Y4YacTHIO B IOCTPOEHHH
MHIMBUIYaJIbHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJIQJICHUE HABBIKAMH Y4e€OHO-HCCIIEI0BATEIbCKOM,
[IPOCKTHOM U COLMAIBLHOMN NEATEIIBHOCTU

OK 07 CopeiicTBoBaTh
COXPAHEHHIO OKPY:KaKOLIel
cpebl, pecypcochepe:keHuIo,
NPUMEHATH 3HAHUs 00
H3MEeHEeHUM KJIMMATa,
NPUHIUIBI fepe:KINBOro
MPOU3BOACTBA, 3PPEKTUBHO
NelcTBOBAThL B

- HE IIPUHUMATh JEHCTBUSA, IIPUHOCSIINE BpPEI OKPYXKarOLIEn
cpere;

- YMEThb NPOTHO3UPOBATh HEOJIArONPUSATHBIE SKOJIOIMUYECKUE
[TOCJIE/ICTBHS MPEAIPUHUMAEMBIX IEHCTBUN, MPEIOTBPAILAThH
MX;

- paClinpUuTh OIIBIT JACATCIIBHOCTH 9KOJIOTHYECKOMN

HaIpaBJICHHOCTH;
- pazpalaTbIBaTh IUIaH PEIICHHs MPOOIEMbI C YIETOM aHalu3a

- yMeThb ONEepUpoOBaTb MOHATUAMH:  (YHKIIMS,
HEIpephIBHAs byHKIHA, IIPOU3BOIHAS,
repBooOpa3zHasi, OIpeneieHHbId HMHTErpajl; yMeTb

HAXOMUTh TIPOM3BOJHBIE DIEMEHTAPHBIX (DYHKIHH,
MCTIONIB3YS CIIPABOYHBIC MAaTEPUAIIBl; HCCIEAOBATh B
MpocTeHmMX ciydasx (yHKIUM Ha MOHOTOHHOCTB,
HAXOMUTh HAWOOJNBIINE W HAaWNMEHBIINE 3HAYCHUS]
(byHKLINT; rpauky  MHOTOWIEHOB

CTPOUTH c
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‘lpe3BLI‘laﬁHbIX CUTyalusIxX

MMEIOLIUXCA MAaTEPUAIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

- OCYLIECTBIIATH IeJICHANPABICHHBIH OUCK MTEPEeHOCa CPEICTB
1 CIIOCOOOB JACUCTBUS B MPO(HECCHOHAIBHYIO CPELY;
HIEPEHOCHTb
[PaKTUYECKYIO 00JIACTH KH3HEACATEIbHOCTH;

IMI0O3HaBaTCIIbHYIO

- IIpcjiaraTb HOBBIC IIPOCKTBI, OLCHHMBATH HIACH C I1IO3HMIIHUH
HOBH3HbI, OpPUTMHAJIbBHOCTH, npaKTqucxoﬁ 3HAa4YMUMOCTH,

- AaBaTb OLUCHKY HOBBIM CHUTyallUdM, BHOCUTH KOPPCKTHBLI B
JICATCIIBHOCTD, OICHUBATL COOTBCTCTBUC PE3YJILTATOB LCIISAM

1CII0JIb30BaHUEM anmnapara MaTeMaTH4eCKOIro
QHaJIM3a; MPUMEHATh IPOU3BOJIHYIO IPU PELICHUH
3asay Ha  JBUXXCHUE; pemiarpb IIPAKTHKO-
OPUEHTUPOBAaHHbIE 3aJa4d Ha HauOojbIIMe Y
HalMEHbIIME 3HA4YeHMs, Ha HaXOXIEHHE IIyTH,
CKOPOCTHU M YCKOPEHHS;

- YMETb ONEpUpOBaTh MOHATHSAMU: JBU)KCHUE B
[POCTPAHCTBE, IMOJ0OHBIE (UTYpHI B TPOCTPAHCTBE;
MCITOJIB30BaTh OTHOLIEHUE IUIOLIAACH IOBEPXHOCTEN U
00BEMOB TOAOOHBIX (UTYp TIPU PEIICHUH 3a/1a4;

- yMETh BBIYUCIATH TIE€OMETPUYECKHE BEIMUYUHBI
(MHa,  yros,  Iow@ab, 00beM,  IUIOLIA[H
[OBEPXHOCTH), HCHOJb3Yysd H3y4deHHbIE (OpMYJIbl U
METO/IB.

I1K 1.1 BoInoJIHATH PEMOHT U

MOHTAaK CHCTEM
BOI0CHA0KEH U,

BOJOOTBCACHUA U OTOIIJICHUSA

B gactu Tpy10BOTO BOCITUTAHUS:
TOTOBHOCTb K TPYyAY, OCO3HAaHHWE IIEHHOCTH MacTepCTBa,
TpYyIOJI00ueE;
TOTOBHOCTH CIIOCOOHOCTh o0pa3oBaHUIO
CaM000pa30BaHUIO.

ba3oBbie TOrMYEeCKHUE IEUCTBHUS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh H  aKTyalU3UPOBATH
Mpo0OiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- ONpEenemsATh IENH JEATeTbHOCTH, 3a7aBaTh MapaMeTphl U
KPUTEPUHU UX TOCTHKECHUS;

- YCTaHABJIMBATH CYIICCTBEHHBIN NMPU3HAK WJIM OCHOBAHUS JJIS
CpaBHEHUS, KJIacCCU(PUKAINHA U 0000IICHUSI.

ba3oBbIe HcCIe0BATENBCKUE ICHCTBUS:

CUTyallusiIM, OLICHUBATb

- yMeThb  OINEpUpOBaTh  TMOHATHUSAMH:  CpE/IHEe]
apudmeTHIecKoe, HauOoyblllee W HAaWMEHbIIEE
BHAYCHUS,

- yYMETh BBINOJIHATH BBIYMCICHHWE 3HAUCHWH WU
npeoOpa3oBaHUs  BBIPAKEHHH €O  CTENEHSIMU U]
iorapupmamu, npeoOpa3oBaHus JpOOHO-
[pallMOHABHBIX BBIPAXKEHUH

- yMeThb ONEepUpOBaTb MOHATUAMH:  (YHKIIMS,
HenpepbIBHAasT — (QYHKIWS, TPOW3BOMHAS;  YMCHHE
HAXO/JWUTh TIPOU3BOJHBIC JIIEMEHTAPHBIX (DYHKIIHIA,
MCTIOJNB3Ysl CIIPAaBOYHBIE MaTepHAIbl, HCCIENOBaTh B
MPOCTEUIIHNX CITy4asix GYHKIINH Ha MOHOTOHHOCTbD,

- YMETh pelIaTh TEKCTOBBIE 3aJlaud Pa3HBIX THIIOB (B
TOM YHMCJIC HA IPOICHTHI, JOJH M YaCTH, Ha JBIKEHHE,
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[IPUOOPETEHHBIN OIIBIT;

- BJIaJICTh HaBbIKAMH Pa3peIIeHus mpooiem;

- OBJIQJICHUEC BHUJAMH JEATEIHHOCTU IO IMOJYYCHHIO HOBOTO
3HAHWSA, €ro  MHTEpPHpeTalnud, IpeoOpa3oBaHUIO
[IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYALIHSIX.

PaboTa ¢ nHpopMalueii:

- BJIAJICTh HaBbIKAMHU ITOJTYUCHUA I/IH(1)OpMaI_II/II/I 13 HCTOYHUKOB

u

[Pa3HLIX TUIIOB.

[paboTy, CTOMMOCTb TOBAapOB M YCIIYT, HAJOTH, 33341
3 00acTH ymHpaBieHUs JHYHBIMH W CEMEWHBIMU
(buHaHCaMMN);

YMETb  COCTaBJSITh  BBIPAKEHHUSA, YpaBHEHWS,
HEpPaBEHCTBA M MX CHCTEMbI 110 YCJIOBHIO 3aJlayH,
MCCIIEJIOBATh IOJYYEHHOE peIIeHHEe U OICHUBATh
PaBI0NO00HOCTD PE3yNIbTATOB;

- YMETb OIIEpUPOBATh MOHATUAMU: CIIy4alHBIM OIBIT 1
ciiy4yaiiHoe  coObITHE,

COOBITHS;

BEPOSITHOCTh  CIIy4aHHOTI'O

YMEHHUEC C

MICII0JIb30BaHUEM T'pauUeCKUX METO/I0B,;

BBIYUCIIATH BCPOATHOCTDH

- YMETh OIEpUpPOBATh MOHSATHUSMHU: MHOTOTPaHHUK,
ceueHue Ky0, mapamenenuner,
npu3Ma, nupamMua, Gurypa u NoBEpXHOCTh BPAICHNUS,
LVTHH]ID, cdepa, cedeHus GUrypbl
BpallECHNUs, Kacaromasici  cepsl,
[MIAHAPA, KOHYCA, TUIOMAb TOBEPXHOCTH MTHPAMHU/IBL,
MPU3MBI, KOHYCa, IWIMHAPA, IUIOMaab chepbl, 00beM
Ky0a, MPsMOYTOJIFHOTO TapalIeeUIe a, THPaAMHUIBL,

MHOTI'OrpaHHHUKa,

KOHYC, IIap,

TJIOCKOCTb,

IIPU3MBI, muin-HAapa, KOHYCa, Iapa, YMCHUC
I/1306pa)KaTL MHOT'OI'PpaHHUKN n MMOBCPXHOCTU
BpallCHUA, HUX CCUCHUA OT PYKH, C TTOMOIIBIO|

UCPTCIKHBIX HHCTPYMCHTOB H 3JICKTPOHHBIX CPCICTB,
YMCHHC pacClio3HaBaTb CUMMCTPHUIO B IMPOCTPAHCTBE;
YMEHHUEC pacCliO3HaBaTh IMPAaBUJIbHBIC MHOT'OI'PAaHHUKH

YMETb OINCPpUPOBATH IMOHATHUAMU: MCIIOJIB30BATH
OTHOIIIEHWE TUIONIAJIe TOBEPXHOCTEH W 00BEMOB

MOA00HBIX (PUTYp MPHU PEIICHUH 3a/1a4;
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BBIYUCIIATH
(nmuHa,  yroi,  IJIOLIAMb, IIJIOIIA/b
[MOBEPXHOCTH), HCIONB3ysd H3Y4YCHHBIE (HOPMYIBI U

YMCTb reoOMECTPpUICCKUC  BCIUYHHBI

00BeM,

MCTO/BI.

I1K 3.1 BoInOJIHATH PEMOHT U
MOHTA:K CHJIOBBIX H
CJ1200TOYHBIX CUCTEM 31aHUI
U COOPYKeHHH, CHCTEeMbI
OCBEIIEHHUsI U OCBETHTEIbHBIX
ceTeil.

[lo yactu TPYAOBOT'O BOCIIMTAHUS:

- HMHTEpeC K pa3luuHbBIM cdepaM MpodecCHOHANTBHON
NesITeIbHOCTH;

- TOTOBHOCTh M  CIOCOOHOCTh K  OOpa3oBaHMIO U
CaM000pa30BaHUIO

- TOTOBHOCTh M  CIIOCOOHOCTH K OOpa3oBaHMIO U
caM000pa30BaHHMIO.

ba3oBbie TOrHyYecKue AeCTBUS:
- 3aJ1aBaTh NIapaMEeTPbl U KPUTEPUU JOCTHUKEHUS LICIIEH;

- OLICHUBATbh COOTBETCTBUE PE3YJIHTATOB LIEIISIM.

0a30BBIE MCCIIEOBATEIBCKHIE ACHCTBHS:

- CIIOCOOHOCTh M TOTOBHOCTHh K CAMOCTOSITEJIbHOMY TOUCKY
METOJIOB  PEIICHUS NPaKTHYECKUX

3a1a4, MPUMCHCHUIO

Pa3IMYHBIX METOAOB ITO3HAHUA

BBIIBUTaTh HOBBIE WJEH, MpEAJararb OpPUTHHAJIBHBIC
[IOIXO/Ibl U PELLIEHUS.

CoBMecTHas 1€ATENbHOCTB:!

- TOHMMAaTb W HCIIOJIb30BAaTh INPEUMYLIECTBA KOMaHAHON U
MHIUBUIYaJIbHON paboThI;

- BBIOMpAaTh TEMAaTUKY W METOJbl COBMECTHBIX JEHUCTBUU C
y4€TOM OOIMX MHTEPECOB U BO3MOXKHOCTEH KaKJIOTO YJIeHA|

KOJIJICKTHUBA.

YMETh OIICpHUPOBATH IIOHATHUAMH: TOYKaA, IIpsAMasd,

JBYTPAaHHBIA  YyroJl,
u

IIJIOCKOCTD, IMPOCTPAHCTBO,
CKpCIIUMBAIOIIHUECS

[EPICHANKYJIAPHOCTh IPSAMBIX M IUIOCKOCTEH, YIoj

IpsIMbIE,  NAPAJLIENBHOCTH
MEXAY NPSMBIMU, YTOJI MEXAY IPSAMOM U IIJIOCKOCTBIO,
[YTOJI MEXIY IUIOCKOCTSMHM, PAacCCTOSHHUE OT TOYKH [0
[IOCKOCTH, PACCTOSIHUE MEKIY MPSMBIMH, PACCTOSTHUE
MEXy IUIOCKOCTSIMH; YMEHHE HCIIONb30BaTh IIPH
peIlIeHNM 3a7ady H3Y4YeHHble (aKTbl U TEOPEMBI
[UIAaHUMETPHH; YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KarOILEero MUPA;

YMETh
HauOOJbIINE W HAaWMEHbLIME 3HAYEHUS (QYHKIIMIA;

ONEpUPOBaTh  IMOHATUAMM:  HAXOJUTh
CTpPOUTH TpaduKU MHOTOYJIEHOB C MCIOJIb30BAaHHEM
anmapara = MaTeMaTHYeCKOro

[IPAKTUKO-OPHUCHTUPOBAHHBIC 3a/la4l Ha HanOOJIbIINE

aHanM3a;  peuathb
1 HaMEHbIIINE 3HaUYCHH,
- YyMeTh BHIOMpATh MOAXOMAAIIUN W3YYEHHBIH METOJ
TUTST PEIIeHUs 3a/1a4H, PAcIO3HABATh MAaTeMaTHYCCKUE]
(bakThl ¥ MaTeMaTHYeCKWe MOJEIH B TNPHUPOIHBIX H
OOIIECTBEHHBIX SIBJICHUIX;

yMETh
HETpepbIBHAS

- MNOHATUAMM:  (PyHKLIHUSA,

MIPOU3BOHAS,

OIepupOBaThH

bynxuus,
repBooOpa3Hasi, ONpeesIeHHBIN HHTETpall.
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- YMEThb M3BJIEKAaTh, HHTEPIPETUPOBATH MH(POPMALIHUIO,
MpPEICTaBICHHYI0 B TaliMIax, Ha JgUarpaMmax,
rpaduKax, OTPaXKAIOUIYyI0  CBOHCTBA  peaJbHBIX
[IPOLIECCOB U SIBIICHHIA;

- YMETh MpPEJCTaBIATh HMHOOPMALHUIO C MOMOIIBIO
TabJauIl W AMarpaMM; HCCIENOBaTh CTATHCTHYECKHE
NTaHHBIC, B TOM YHCJIE C TMPHUMEHEHHEM TrpadUuecKHX|
METO/IOB M SJIEKTPOHHBIX CPEJICTB;

- yMeThb CTpPOWUTh TpaduKku H3Y4EeHHBIX (HYHKIIHIA,
MCIIOJIb30BaTh TpaUKU NpU M3YyYCHHWH MPOLECCOB U
3aBHUCUMOCTEH, TpPH pPEHICHWH 3aJad W3 JAPYTHX
y4EOHBIX TPEIMETOB W 337a4 M3 PEATbHON KHU3HU;
BbIpakaTh  (opMylaMu  3aBUCHUMOCTH  MEXKAY|
BEJIMYMHAMHU.
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bup yueOHol paGoThI Oovem 6
yacax

O0bem 00pa3oBaTeIbHON NPOrPaMMBbl AMCHHUILIMHBI 282

B T.Y.

OcHoBHOe coaep:kaHue 210

BT. 4..

TEOPETUUECKOE 00yUeHUE 174

MPAKTHYECKHUE 3aHATUSA 36

IIpodeccrnoHaILHO-OPUEHTHPOBAHHOE COIEPKAHME (coaepKaHue 48

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOPETHIECKOE 00yUeHUE 26

MPAKTUYECKUE 3aHATHUS 22

IIpome:kyTouHasi aTTecTanus (3K3aMeH) 6+18
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

Conep:xkanue y4eOHOro MaTtepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHUS, IPUKJIAJTHON
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IPY HAJTNYMH)
1 2 3 4
OcHoOBHOe co/lep:KaHue
Paznen 1. IloBTopenme 20
Kypca MATeMaTHKHU
OCHOBHOM HIKOJIbI
Tema 1.1 Coneprxkanue y4eOHOro Marepuana
Lens u 3aJauM | bazoBble 3HAaHUS W YMEHHMS II0 MaTeéMaTUKe B NPO(ECCHOHATBHOM U B
MaTeMaTUKU IIPH | TIOBCETHEBHOM JNESATEIBHOCTH.
OCBOCHHUHU CHEUMAIBLHOCTH | KOMOMHHPOBAHHOE 3aHATHE 2
Tema 1.2 Copepxanue yueOHOro MaTepuana
Yucna wm Bbrumcnenus. | JleficTBUs Hall OJOKHUTEIBHBIMHA U OTPULIATEITLHBIMH YMCIIaMH, OOBIKHOBEHHBIMHU H
Bripakenus U | IeCATHYHBIMHU JPOOSMH. OK-01, OK-02,
npeoOpa3oBaHus JeiicTBus co crenensaMu, GopMyJibl COKPAIIEHHOTO YMHOKEHUS. 2 OK-03, OK-04,
Tema 1.3. IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cofepIKaHue (conepxanue OK-05, OK-06,
I'eomeTpus Ha IUIOCKOCTH | MPUKJIAJHOTO MOIYJIST) OK-07
Bupl miockux Guryp v ux miomaib. IIK 1.1
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B Kypce T€OMETPUHN Ha MIIOCKOCTH 2
Ilpakmuueckoe 3anamue
Tema 1.4 Coneprkanne y4eOHOT0 MaTeprana
ITpouenTHbie Beruncienus | [IpocThie MPOIEHTHI, pa3HbIe CIIOCOObI X BhIYHCICHUS. CI0XKHBIE TIPOICHTHI
Ilpakmuueckoe 3anamue 4
Tema 1.5 Coneprxanue yueOHOro MaTepuaa
VYpaBHenus v HepaBeHCTBa | JImHEWHBIC, KBaIpaTHbIE, IPOOHO-TMHEIHBIE YpaBHEHHS 1 HEPAaBEHCTBA
Ilpakmuueckoe 3anamue 2

Tema 1.6

Cogepxanne yaeOHOTO MaTepuana
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Cucrempl ypaBHEHMH H

CriocoObl pemieHus: cCUCTeM JUHEWHBIX ypaBHeHUH. [lonarus: marpuna 2x2 u 3x3,

HEPABCHCTB onpeaenutenb Marpuipl. Metog I'aycca. CucTeMbl HENMHEHHBIX ypaBHEHUM. 8
CucreMbl HEpaBEHCTB
Tema 1.7 Cogneprkanue ydeOHOro MaTepraia
Bxo1HOM KOHTPOJIb Beruucnennss u mpeoOpa3oBaHus. YpaBHEHUS W HEpPaBEHCTBA. [eomeTpus Ha
IJIOCKOCTH 2
Paznen 2 Ilpsimble u 14
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Cogepxanue yueOHOT0 MaTepuana
OcHoBHbIE nouaTus | [lpenmer crepeomerpun. OCHOBHBIE TIOHATUSA (TOYKa, MpsMas, IUIOCKOCTD,
CTEPEOMETPUHU. npoctpancTBo). OCHOBHBIE  akCHOMBI  cTepeomerpuu.  llepecekaromuecs, 2
PacnoyioxkeHue npAMBIX M | mapajielbHble M CKpelluBamomuecs  npsmble. [IpusHak ¥ CBOMCTBO
IJI0CKOCTEN CKPEIIMBAIOIIUXCS MPSIMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Coneprxkanue y4eOHOro Marepuana
ITapamnensHOCTh HpsMBIX, | [lapanmensHple TpsiMas W TutockocTh. Ompexnenenue. [lpmsnak. CsoiictBa (c
OpsAMOM M IJIOCKOCTH, | J0Ka3arenscTBOM). [lapannensasie miockoctu. Onpenenenue. [Ipusnak. CBoiicTBa
IJI0CKOCTEN (¢ nmokazarenbcTBOM). TeTpasnp W ero nsnemeHThl. llapamnenenumen u ero OK-01, OK-03,
snemMeHThl. CBOMCTBA MPOTUBOIIOIOKHBIX TPaHEW U JUaroHajel mapasuiesenumnena. 2 OK-04, OK-07
IlocTpoenue ceyenuii. Pemenue 3anau. lIK 1.1, ITK 3.1
Tema 2.3. Coneprkanue y4eOHOro MaTepuana
[lepnieHTUKYISIPHOCTD [lepnenaukynspasie npsimbie. [lapannenpHbie TpsMbIe, TEPHEHAUKYISIPHBIE K
MPSIMBIX, TIPSIMOY U miockoctd.  [lpu3Hak  NEPHEHAMKYISPHOCTH  OpsIMOM M IIOCKOCTH.
IJIOCKOCTH, MJIOCKOCTEN HoxazarenbctBo. [lepnenaukynsp u HakiIoHHas. llepneHANKYISApHBIE MIOCKOCTH.
[Ipu3Hak nepneHMKyIIpHOCTH MI0CKOCTeN. [loka3aTenbeTBo.
Paccrostnus B mpocTpaHcTBe 2
Tema 2.4. Coneprkanue y4eOHOT0 MaTeprana
Teopema 0 Tpex Teopema o Tpex nepneHauKynspax. Joka3zarenbcTBO. YTON MEXIy MOpPsIMON U
TICPICHANKYIApax IUIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSMHU 2
Tema 2.5. IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coaep:kaHue (conep:xanue
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[TapamnensHsle,

NMPHUKJIATHOT0 MOTYJIA)

NIEPIEHIUKYIIIPHBIE, AkcuoMbl  crepeoMmerpud. llepneHAUKyasSpHOCTH HpPSAMOM M IUIOCKOCTH,
CKPEILMBAIOIINECS IPAMBIE | MAPAIICIBHOCTh IBYX MPSIMBIX, NIEPIEHIUKYJIPHBIX IUIOCKOCTH, 4
NEPIEHIUKYIIPHOCTD INIOCKOCTEN
Tema 2.6. Cogneprkanue ydeOHOro MaTepraia
Pemenue 3anau. IIpsamelie u | Pacnionoxenne NpsMBIX M TUIOCKOCTEH B MpOCTpaHCTBE. [lepreHIuKyIsIpHOCTh U
IJIOCKOCTH B | MapaJuyIeJIbHOCTb NMPSAMBIX U IIocKocTel. CKpelyBarommecs npsimble
IIPOCTPAHCTBE KonTposbnas padora 2
Paznen 3. Koopaunarsl u 12
BEKTOPBI
Tema 3.1 Coneprxkanue ydeOHOro Marepuana OK-02, OK-03,
JlekapToBBI KOOpAMHATHI B | JlekapTOBBI KOOpPAWHATHI B mpocTpaHcTBe. llpocreiimme 3amaun B KOOpIWHATAX. OK-04, OK-07
npocrpancTse. Paccrosnue | PaccTosiaue Mexy IByMs TOUKaMH, KOOPAMHATHI CEPEIMHBI OTPE3Ka 2 1K 3.1
MEXNYy [JBYMS TOYKaMH.
Koopaunatsl  cepenuHbl
oTpe3Ka
Tema 3.2 Coneprxanue yueOHOro MaTepuaia
Bekropsl B ipocTpaHcTBe. | Bekropel B mpoctpaHcTBe. CIIOKEHHWE W BBIYMTAHUE BEKTOPOB. YMHOXCHHE
Yronm Mexay BeKTOpaMmH. | BeKTopa Ha uncio. KommianapHsie BeKTOpbl. CKaIsipHOE TPOU3BEIEHNE BEKTOPOB.
CkansspHoe mpousBelieHHe | Pa3noxkeHne BEKTOpa Mo TpeM HEKOMILIAaHAPHBIM BekTopaM. KoopauHaThl BEKTODA,
BEKTOPOB CKaJISIPHOE NPOU3BEACHHUE BEKTOPOB B KOOPJAUHATAX, YTOJI MEXY BEKTOPAMHM, Yroj 4
MEXy MPSMOM U MJIOCKOCTBIO, YIOJl MEXKY IJIOCKOCTSAMU. Y paBHEHUE TIOCKOCTH.
Tema 3.3 IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coaep:kaHue (conepxanue
IIpakTuko- NPHUKJIATHOT0 MOIYJIS)
OpueHTHpOBaHHbIE 3aj1auM | KoopanHaTHas MI0CKOCTh. BbruncieHne paccTosHUM U IIIomaaeld Ha IUIOCKOCTH.
Ha KoopAMHATHOM | KonmndecTBEeHHBIE pacyeThl 2
IJIOCKOCTH Ilpakmuueckoe 3anamue
Tema 3.4 Coneprxanue yueOHOro MaTepuaa
Pemenue 3a1a4. | JlekapToBBl KOOPAMHATHI B NpocTpaHCcTBe. BekTopsl B mpocTpancTee. CiokeHUe U

KoopauHaTsl 1 BEKTOPBI

BbIYUTAHUC BCKTOPOB. YMHOXEHUE BCKTOpa Ha 4YHUCJIO. KOMH.HaHapHBIe BCKTOPBI.

CkansipHOE  TIPOM3BEACHWE  BEKTOpOB. PasznoxkeHWe BeKTOpa 1O  TpeM
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HEKOMIUIaHapHbIM BekTopaMm. I[Ipocreiimue 3amaum B koopauHaTtax. KoopauHatbl
BEKTOpA, PACCTOSIHUE MEXKIy TOUYKAMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAIIPHOE

IIPOU3BEICHUE BEKTOPOB B KOOpPJAMHATAX, YTOJI MEXIY BEKTOpPaMH, yrojl MEXIY 4

IPSIMOM U IJIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSIMU
Paznen 4. OCHOBBI 32
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkuumn
Tema 4.1 Coneprxkanue ydeOHOro Marepuana
Tpuronomerpuyeckue Panuannas mepa yria. IIoBopoT Touku BOKpYr Haudaja koopauHat. OmpeneneHue
(GyHKIMH IPOM3BOJILHOIO | CHHYCA, KOCHHYCA, TAHI€HCA U KOTAHTeHCA. 3HAKU CHHYCA, KOCHHYCa, TAHT€HCa U 2
yria, ydcia. PaguanHas ¥ | KOTaHreHca MO Y4eTBEPTAM. 3aBUCHMOCTb MEXAY CUHYCOM, KOCUHYCOM, TaHT€HCOM
rpagycHas Mepa yria Y KOTaHT€HCOM OJIHOTO M TOTO K€ yIia
Tema 4.2 Coneprxkanue yaeOHOro MaTepuana
OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YTJIOB OU OK-01, OK-02,
TPUTOHOMETPUUECKHE - o. DopmynbIpUBEICHUS 4 OK-03, OK-04,
TOXECTBA. OK-05, OK-06,
@opMyIIbl IPUBEACHUS OK-07
Tema 4.3 CogepxaHue yueOHOTO MaTepHuaa 11K 3.1
Cunyc, kocuHyc, TaHreHc | Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC W KOCHHYC
CyMMBI M Pa3HOCTH JBYX | ABOMHOrO yriia. @opMmynsl TOJOBUHHOTO yria. [IpeoOpa3oBaHus CyMMBI
YIJIOB TPUTOHOMETPUUECKUX (YHKIMI B NPOU3BEIEHUE U TNPOU3BEACHUS B CYMMY. 4
Cunyc u KOCUHYC | BrlpaxkeHne TpUrOHOMETpUYECKHMX (YHKIUH uepe3 TaHIeHC MOJIOBUHHOTO
nsornoro yrina. @opmyiel | aprymenTta. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPHYECKIX BBIPAKEHHH
ITOJIOBUHHOTO YIJIa Ilpakmuueckoe 3anamue
Tema 4.4 Coneprxanue yueOHOro MaTepuaa
Qynkuuy, HX CBOMCTBA. | O6MacTh ONpEAENCHUsI U MHOXKECTBO 3HaYeHUH (QyHKIui. YETHOCTh, HEUETHOCTD,
CriocoOsr 3alaHus | MepUOAUYHOCTh PyHKIMHA. CriocoOsl 3a1anust GyHKIUI 2
byHKIMA
Tema 4.5 Coneprkanne y4eOHOr0o MaTeprana
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Tpuronomerpuueckue
¢byHKIMH, X CBOMCTBAa U

OO6nacTp onpefeneHuss ¥ MHOXECTBO 3HAUYEHUH TPUTOHOMETPUYECKUX (YHKLUH.
YETHOCTh, HEUYETHOCTD, IEPUOIMIHOCTD TPUTrOHOMETpUYecknx (yHkuuid. CBoiicTBa

rpaduKu u rpaduku QyHKIMIA y = coS X, y = sin X, y =tg X, y = ctg X.

Tema 4.6 Copepxanue yaeOHOT0O MaTepuana

[TpeobOpasoBanue Cxartue 1 pacTshKeHHe TpapuKOB TPUTOHOMETPUUYECKUX (DYHKIUH.

rpadgukoB IIpeoOpazoBanue rpad)uKOB TPUTOHOMETPUUIECKUX (YHKIIUHA

TPUTOHOMETPUYECKUX [TpakTrueckoe 3aHsATHE

byHKIMMA

Tema 4.7 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaepxaHue (copep:xaHue
Onucanue NPHUKJIATHOT0 MOXYJIA)

IIPOU3BOACTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUYECKHX (QYHKIUH B TPOQecCHOHATBHBIX

IPOLIECCOB C  IOMOIIBIO
rpaduKoB GyHKITHIA

3agadax
Hpaxmutwcxoe 3aHAmue

Tema 4.8 Cogepxanue yueOHOro MaTepuana

ObpatHbie OO6patHbie TpuroHoMerpuueckue GpyHkiuu. x cBoiicTBa u rpapuku
TPUTOHOMETPUYECKHUE KoMOuHMpOBaHHOE 3aHSITHE

byHKIMHA

Tema 4.9 Coneprkanue y4eOHOro MaTepuana

Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg x = a.

YpaBHCHHA U HCPABCHCTBA

Pemienue TPUTOHOMCTPUICCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTGfIH.IPIC
TPUTOHOMCTPHUYCCKUEC YPABHCHUS, CBOAAINHNECA K KBaApPAaTHBIM, pPCIIaCMbIC
Pa3JI0KCHUEM Ha MHOXKXUTCIIN, OAHOPOIAHELIC.

HpOCTCﬁIHHC TPUTOHOMCTPUYICCKNEC HCPABCHCTBA

Tema 4.10 Coneprkanue y4eOHOT0 MaTeprana

Cucremsl CucTemsbl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUI

TPUTOHOMETPHUUECKHUX

ypaBHEHUH

Tema 4.11 Copepxanue yaeOHOT0O MaTepuana

Pemenne 3amad. ocHOBHI | [IpeoOpa3zoBanue TPUTOHOMETPUUECKUX BBIPAKECHU. Pewmenne
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHW W HEPABEHCTB B TOM YHCIIE C MCIOJIb30BaHUEM
Tpuronomerpudeckue CBOMCTB (DyHKITHIA.
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byHKIIUU

Paspean S. 4

KomiuiekcHblie ynciia

Tema 5.1 Coneprkanue ydeOHOro MaTepuraia OK-01. OK-02

KomriekcHeie yncna [Tonsitue komruiekcHoro yucia. ComnpsiKeHHbIE KOMIUIEKCHbIE YHCIa, MOIYJIb U OK-O3’ OK-0 4'
apryMeHT KOMIUIeKCHOro uucina. @opma 3amucu  KOMIUIEKCHOTO — 4ucia 2 ’
(reomeTpuyeckasi, TPUTOHOMETpHUYECKas, anreOpamueckas). ApuPMETHICCKHEC
JIEUCTBUSI C KOMIUIEKCHBIMH YHCIIaMU

Tema 5.2 Coneprkanue y4eOHOro Marepuana

[Ipumenenue BreimonHenne  pacyeToB € MOMOUIBIO  KOMIUIEKCHBIX — yucenl.  [Ipumepsl

KOMIUIEKCHBIX YHCEN MCIOJIb30BaHUsI KOMIUIEKCHBIX YUCEl 2

Paznen 6. IlpousBoaHas 28

byuxkuum, ee

NpuMeHeHue

Tema 6.1 Coneprxkanue y4eOHOro MaTepuana

TTousrue IPOU3BOIHOMU. | Ompe/iesieHre YUCIIOBOM IMOCIIeIOBATEILHOCTH U CTIOcOo0bI ee 3amanus. CBoMCTBa

@opMynel M NpaBWIIA | YHCIOBBIX TOCIenoBaTeNbHOCTEH. OrmpenerneHue Ipeena MOoCiIe0BaTeIbHOCTH.

g hepeHITMPOBAHUS Breuncnenne  mpenmenoB  mocnenoBarenbHocTed.  [Ipemen  QyHkumm  Ha 2
o6eckoneunoctu. [lpenen pynkuuu B Touke. [Ipupamienue aprymenta. [Ipupamienue
byHkMu. 3ama4yd, TPUBOIAININE K TMOHATHIO MNPOM3BOAHON. OrmpeneneHue OK-01, OK-02,
MIPOU3BOTHON. ANTOPUTM OTHICKaHHS MPOU3BOIHOMN OK-03, OK-04,

OK-05, OK-06,

Tema 6.2 Coneprkanne y4eOHOro MaTepuana OK-07

[IponsBoaHEbIE cyMMmEl, | ®opmynsl iuddepenunporanusd. [Ipasuna nuddepenunpoanus 4 1K 3.1

pasHoCcTM  TpousBeneHus, | Ilpakmuueckoe 3ansamue

YacTHOTO

Tema 6.3 Copneprxanue yueOHOTo MaTepuana

[IpouzBoHbIE Omnpenenenne cnoxxHoi Gynkuuu. [Ipon3BoaHAss TPUTOHOMETPUUYECKUX (YHKITUH.

TPUTOHOMETPUYECKHIX [IpousBoHas CIOKHON (YHKITUU

ynxmuii.  Ipoussonnas | KoOMOMHMPOBAHHOE 3aHATHE

CJIOKHOH (YHKIIUH 2

Tema 6.4 Coneprkanne y4eOHOr0o MaTeprana
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ITonsTne 0
HEMPEPHIBHOCTH (DYHKIUH.
Meron uHTEpBAIOB

[lonarue HenpepbiBHON ¢yHKuuu. CBoiicTBa HenpepbiBHON ¢yHKUuU. CBs3b
MEXy HETIPEPHIBHOCTHIO U AP PEepeHIIMPYEMOCTHIO (PYHKIIUH B TOUKE. AJITOPUTM
pelIeHns HepaBEHCTB METOIOM UHTEPBAJIOB

Tema 6.5 Coneprkanue ydeOHOro Marepraa

I'eomeTrpuueckuit u | eomMeTpudeckuil CMBICT TPOU3BOAHOM (YHKIMH — YIJIOBOH KOX(PQHUIMEHT

buznueckuit CMBICJI | KacaTeIbHON K Tpaduky (yHKIMU B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky

MIPOU3BOTHOM GyHKIIMH. AJTOPUTM COCTaBJICHHSI YPAaBHEHHUS KacaTeNbHOW K TpaduKy (QyHKIIHH
y=f(x)

Tema 6.6 Copepxanue yueOHOro MaTepuana

Ouznyeckuit cMbIcH | Ou3nveckuii (MeXaHWYeCKUil) CMBICT MPOU3BOJHOM — MI'HOBEHHAsh CKOPOCTh B

MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v =S’ (t)

npoecCHOHATbHBIX Ilpakmuueckoe 3anamue

3aadax

Tema 6.7 Coneprxkanue y4eOHOro Marepuana

MOHOTOHHOCTh (YHKIUH.
Touku 3KcTpEMyMa

Bospacranue u yObIBaHUE (QYHKIUMH, COOTBETCTBHE BO3PACTAHUS U YOBIBAaHUS
¢GyHKIMM 3HaKy nOpou3BOoAHOM. IloHsATHME MPOM3BOAHON BBHICIIETO MOPSAIKA,
COOTBETCTBUE 3HAKa BTOPOM MPOU3BOAHOM BBIMYKIOCTH (BOTHYTOCTH) (DYHKLMHU Ha
oTpe3ke. 3ajaud Ha MAaKCUMyM M MHMHUMYM. [loHsATHE acHMMITOTHI, CHOCOOBI HX
onpezeneHus. AJITOPUTM HCCIEIOBaHUS (YHKIMH U NOCTPOEHHUS ee rpaduka c
MOMOIIbIO TPOU3BOAHOMN. J[poOHO-THHEHAsT PyHKIINS

Tema 6.8
HccnenoBanune GyHKIuil 1
MOCTPOEHHE TPaPHUKOB

Coneprxkanue yaeOHOro MaTepuana

HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U TOCTPOEHUE T'parKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HauOonbiiee u

Cogepxanue yaeOHOT0O MaTepuana

HauMEHbIIIEe 3HaueHus | Haxoxxaenne HawOONBIIET0 W HAWUMEHBIIETO 3HAUYCHWW (QYHKIWNA, TOCTPOCHHUE
byHKIIHA rpaKOB MHOTOWJIEHOB C UCIIOJIb30BAHUEM alliapaTa MaTeMaTUYeCcKOro aHajan3a
Tema 6.10 IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE coJep:KaHue (conpep:xanue
Haxoxnenue NPHUKJIATHOT0 MOIYJIS)

OIITUMAaJIbHOI'0 pe3yJibTaTa
C IIOMOILUBIO NPOU3BOIHOMN

Haumensbiiee u Haubosbinee 3HadeHne pyHKIUN
Ilpakmuueckoe 3anamue
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B IPAaKTUYCCKHUX 3aJavdax

Tema 6.11

Conepxanue yyeOHOro MaTepuaia

Pemenue 3a1a4. | @opmynsl U npaBuia auddepenuupoBanus. ccnenopanue GyHKIHUA ¢ TOMOIIBIO
ITponsBonHas ¢pyHkuuy, ee | mpousBoaHoi. Hanbombiee 1 HaMMEHbIIee 3HAYEHUS (PYHKIIUU 2
MIpUMEHEHUE
Paznea 7. 40
MHOrorpaHHUKH 4 Teja
BpallleHUs
Tema 7.1 Coneprxkanue y4eOHOro Marepuana
Bepumunsl, peOpa, rpanu | [lonstre MHOrorpaHHuka. Ero sjaeMeHTH: BepinuHbl, pebpa, rpaHu. JuaroHaib.
MHOTOTpaHHHUKA Ceuenue. Boimykiible 1 HEBBITYKIIbIE MHOTOTPaHHUKH
KombOunnpoBanHoe 3aHsaTue 2
Tema 7.2 Coneprkanue y4eOHOro Marepuana
[Tpusma, ee | [lonsarue mpusmel. Ee ocHoBanust u 60koBbie Tpanu. Bricota mpusmel. [psimas u
COCTaBJIAIOIIME, CEYCHHE. | HaKJIOHHAs npu3Ma. [IpaBunbHas npusma. Ee ceuenue
[lpsmass u  mpaBuibHas | KoOMOHHMPOBAaHHOE 3aHATHE 2 OK-01, OK-02,
e OK-03, OK-04,
Tema 7.3 Cogepxanue yaeOHOT0O MaTepuana OK-05. OK-06
[Mapannenenunen, Ky0. | [Tapannenenumnen, CBOMCTBA MPSIMOYTOJILHOTO mMapaienenunena, kyo. CeueHue OI’<-07 '
CeucHue KyOa, | Kyba, mapajuiesienuena 1K 1.1, 11K 3.1
napajuiesenumnesa KoMOuHMpOBaHHOE 3aHITHE 2
Tema 7.4 Coneprkanne y4eOHOro MaTepuana
[Mupamuna, ee | [lupamuna u ee onementsl. Ceuenue nupamuasl. [lpaBunbHas nupamuja.
COCTaBJIAIONINE, CEYECHHE. | YCcedeHHas MUpamMuaa
lpaBunbHas  MUPaMUZA. | KoMOGUHHPOBAHHOE 3aHSTHE 2
YcedeHnHas mupaMuaa
Tema 7.5 Coneprkanne y4eOHOT0 MaTeprana
BbokoBas " nonHas | [Imomaae 60KOBOI M MOTHON MOBEPXHOCTH MPU3MBI, THPAMUIBI
MTOBEPXHOCTH npu3Mel, | KoMOMHUPOBAaHHOE 3aHSTHE 2
MU PAMH/TBI
Tema 7.6 Copneprxanue yueOHOro MaTepuaa
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Cummerpuss B KyOe,
napasuiesernumnese,
npu3Me, TUpaMu/Ie

CuMMeTpusi OTHOCHUTEIBHO TOYKH, NpAMOH, miockocTH. Cummerpus B KyoOe,
napajuleenuIeae, IpusMe, IupaMuIe
Ilpakmuueckoe 3anamue

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccun

IIpodeccnonabHO-OPHEHTUPOBAHHOE coJiep;KaHue (coneprkanue
MPUKJIATHOTO0 MOYJIf)

CumMeTpus B IpUpOJIe, apXUTEKTYpE, TEXHUKE, B OBITY

Tema 7.8 Coneprkanue ydeOHOro Marepraa

[IpaBuibHbBIE [TonsiTre mpaBUIBLHOTO MHOTOrpaHHKUKa. CBOMCTBA MPABMIIBHBIX MHOTOTPAaHHUKOB
MHOTOTpaHHUKH, uX | [IpakTHueckoe 3aHsATHE

CBOMCTBa

Tema 7.9 Coneprxkanue ydeOHOro Marepuana

Hununmp, ero | Humunnp u ero snementsl. Ceuenne muivHapa (mapajielbHOE OCHOBAHUIO M OCH).
cocrapisirone. Ceuenue | PasBepTka nuimHapa

WINHAPA

Tema 7.10 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue
Konyec, €ro | MPUKJIATHOr0 MOIYJIA)

cocrapsromue. CedeHue

KOHYC u ero osiaemeHThl. (CeucHue KOHYCa (napannenLHoe OCHOBAHUIKO H

KOHYyca MIPOXOJIAIIEe Yepe3 BEPIINHY), KOHUIECKHE ceueHus. Pa3BepTka KoHyca
Ilpakmuueckoe 3anamue

Tema 7.11 Coneprkanne y4eOHOro MaTepuana

Y cedeHHbII KOHYC. | YceueHHbI koHyC. Ero obpa3syroras u Beicota. CedeHne yceueHHOro KOHyca

Ceuenue yceueHHOro | KoMOMHUPOBaHHOE 3aHATHE

KOHYyca

Tema 7.12 Coneprkanne y4eOHOT0 MaTeprana

[ap u chepa, ux ceuenus

[Hap u chepa. Bzaumuoe pacnonoxkenue chepsl u miockoctu. CedeHue Iapa,
cdepsl

Tema 7.13
[Tonsatue 00 o0BEME Tena.
OTHolIeHnE 00BEMOB

MOIO00OHBIX Tell

Cogepxanue yaeOHOTO MaTepuana

[lonarue 06 o6wveme Tena. OObeM Kyba M HPSIMOYTOJBHOTO MapajuleienuIesa.
O6vemM mpusmbl W muuHApa. OTHoOLIeHHE O00BEMOB  IMOJOOHBIX  Tell.
I'eomeTpuueckuii cMbIC ONpeneauTeNs 3-ro nopsaaka
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Tema 7.14 Copneprxanue yueOHOro MaTepuaa
Obbembl M IWIOWAIM [ OGpeMbl IMpaMUBL! U KoHyca. O6beM mapa. ILIomau 0BepXHOCTel Tel 2
IIOBEPXHOCTEH Tel
Tema 7.15 Cogneprkanue ydeOHOro MaTepraia
Komb6unanuu KomOunanuu reoMeTpuuecKux Tes
MHOTOTPaHHUKOB U Tel | IIpakmuueckoe 3anamue 2
BpallleHUs
Tema 7.16 Coneprkanue yueOHOro MaTepuana
I'eomeTpuueckue Hcnonp3oBanre KOMOWHAIIM MHOTOTPAHHMKOB W TEJ BpAIEHUS B MPAKTHUKO-
KOMOHMHAIINY Ha IPAKTHKE | OPHEHTHPOBAHHBIX 3aauax
4
Ilpakmuueckoe 3anamue
Tema 7.17 Copepxanue yueOHOro MaTepuana
Pemenue 3ama4. | OOBEMBI U TUIOIIA U TOBEPXHOCTH MHOTOIPaHHUKOB U TEJl BPALLECHUS
Muororpanauku u  Tena | KonrponsHas paboTa 2
BpallleHUs
Paznen 8. 18
ITepBooGpa3nasn
by, ¢ OK-01, OK-02,
NpUMEHeHHue OK-03, OK-04,
Tema 8.1 Cogepxanue yueOHOT0O MaTepHraa OK-05. OK-06
IlepBooOpa3Has (yHKIUH. | 3amaua 0 BOCCTAHOBJIICHHWH 3aKOHA JBM)KEHHUS 10 W3BECTHOW ckopocTH. [loHsThe 012_07 '
[TpaBuna HaXOXJIEHUs | uHTerpupoBanus. O3HAKOMIIEHHE C TOHATHEM MHTErpaja W MepBooOpa3sHOM aJis K 1.1
epBOOOPa3HBIX ¢byukun y=f(x). Pemenue 3amau Ha CBA3b MEPBOOOpPA3HON M €€ MPOU3BOJIHOM, )
BBIUKCJICHHE TMepBOOOpa3sHON s AaHHOM QyHkumu. Tabmuma dopmyn st
HaXO0XJIeHUs IepBOOOpa3HbIX. M3yueHue npapuiia BBIYUCICHUS IEPBOOOPA3HOM 2
Tema 8.2 Coneprxanue yueOHOro MaTepuaa
[Tnomans KpuBOIMHEWHOW | 3amaun, NMPUBOAAIINE K TIOHSATHIO OMPEICIEHHOTO WHTErpana — O BBIYUCICHUH
Tpalenuu. @opmyiia | TUIOMAAW KPUBOJMHEWHOW Tpamenu, O TIepeMemieHnd Todku. [loHsTne
Herotona — JleitOnuna ONpPENENEHHOTO  HMHTErpana. ['eomeTpruyeckuii ©  (QU3IMYECKHH  CMBICIH
onpeneneHHoro uaTerpaita. opmyna Herotona— JleiiOuuia 4
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Tema 8.3 Copneprxanue yueOHOro MaTepuaa
Heonpenenennsiit u | IlonsiTHe HEONPENEIIEHHOrO UHTErpaia
OIPE/ICTICHHBIN UHTErPaibl | KoMOMHUPOBAaHHOE 3aHATHE 2
Tema 8.4 Coneprkanue ydeOHOro Marepraa
[TonsTue 00 | 'eomMeTpHUYeCcKUil CMBICIT ONPEICICHHOTO HHTErpajia
OIPEACICHHOM HHTErpayie | KoMOMHUPOBAHHOE 3aHATHE 2
KaK iouaau
KPHUBOJIMHEWHOH Tpanenun
Tema 8.5 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
OnpeneneHHblil MHTErpall | NPUKJIATHOTO MOIYJIs1)
B JKU3HU I'eomerpuueckuil cMbIca omnpeaesneHHoro uHrerpana. @Popmyna HerootoHa -
JleliOHMLIA.
Pemenue 3a1a4 Ha mpuMeHEHUE UHTETpalia Jisl BBIYUCICHUS GU3NYECKUX BEIIMYUH
¥ TIomanei 6
Ilpakmuueckoe 3anamue
Tema 8.6 Conepxkanue yaeOHOT0O MaTepuana
Pewenue 3agau. | [lepBooOpaznas pyHnkiuu. [IpaBuna HaxoxaeHus nepBooOpa3HbiX. Ee npumenenue
[TepBooGpasnas ¢Gynkuuu, | Konrposbnasi paéora 2
€€ IPUMEHEHUE
Paznen 9. 12
Crenenu " KOPHH.
CrenenHnasi pyHKUIMA
Tema 9.1 Coneprkanne y4eOHOT0 MaTeprana
Crenennas ¢yHKuMA, €€ | [TousTre KOpHSI N-Oi CTENEHH U3 AEHCTBUTEIBHOTO unciia. OyHKIHH y = VX ux OK-01. OK-02
CBOWCTBA cBoiicTBa u rpaduku. CBoWCTBa KOPHS N-OU CTEEHU ’ '
KomOunupoBanHoe 3aHstue 4 OK-03, Ok-04,
OK-05, OK-07
Tema 9.2 Coneprkanne y4eOHOT0 MaTeprana
[Ipeobpa3zoBanue [Tpeo6pa3zoBanre UppaMOHATILHBIX BhIPAKEHUH
BBIPOKEHUN C KOPHAMU N- | KOMOMHHPOBAHHOE 3aHSITHE 2
Ol cTeneHn
Tema 9.3 Copneprxanue yueOHOro MaTepuaa
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CpoiictBa  crenenn ¢ | [loHaTue cremneHu ¢ JOOBIM pallMOHAIBHBIM TMoKa3areneM. CTeneHHble (QYHKIHMH,

paloHaIbHBIM U | MX CBOWCTBA U TpapuKu

JIEUCTBUTEIILHBIM KomOunupoBanHoe 3anstue 2

[I0Ka3aTeIsIMU

Tema 9.4 Coneprkanue ydeOHOro MaTepuaia

Pemenue PaBHOCWIIBHOCTh HMppalMOHANBHBIX YPaBHEHUH W HEPaBEHCTB. MeETOIbl HUX

UPPaLMOHATILHBIX pemieHus. Penenne uppalmoHaIbHbIX YpaBHEHUM U HEPABEHCTB

YPaBHEHUH U HEPABEHCTB | KOMOMHHUPOBAHHOE 3aHSTHE 2

Tema 9.5 Coneprkanue y4eOHOro Marepuana

Crenenun u KopHH. | OnpeneneHue creneHHoil ¢yHkiuu. lMcrnonb3oBaHue ee CBOICTB MpU pEIIeHUU

CrenenHast GyHKIUSA ypaBHEHU U HEPABEHCTB 2
Ilpakmuueckoe 3anamue

Paznen 10. 12

IokazaTenbHas

byHkuus

Tema 10.1 Coneprkanne y4eOHOro MaTepuana

[ToxazarenpHas QyHkius, | CTeneHb ¢ OPOM3BOJIBHBIM  JCHCTBUTEIBHBIM MOKasareneMm. OnpenencHue

€€ CBOMCTBA nokaszareiabHON (DyHKIMH, ee cBOICTBa M TpaduK. 3HAKOMCTBO C NPUMEHEHUEM
nokaszareiabHON (yHKuMU. PernieHne mokasaTelabHBIX YpaBHEHUH (yHKIMOHAJIBHO-
rpauyecKuM MeToI0M 2

Tema 10.2 ConepxaHue yaeOHOT0O MaTepuaa OK-01, OK-02,

Pemenne mnoxkasarenbHbIX | PemieHne moOKa3aTeNbHBIX YPaBHCHWH METOJIOM YpPaBHHBAHHS —ITOKa3aTeNeH, OK-03, OK-04,

YPaBHEHHMI U HEPABEHCTB | METOJIOM BBEJICHHUS HOBOW NepeMeHHOH, (QyHKINOHAIBHO-TPAPUUECKUM METO/IOM. OK-05, OK-07
Pemenue nokasarenpbHbIX HEPABEHCTB 4

Tema 10.3 Coneprxanue yueOHOro MaTepuaa

CucreMbl TIOKa3aTenbHBIX | Penrenue cucteM mokasaTelbHBIX ypaBHEHUN

YpaBHEHUU KomMmOuHMpoBaHHOE 3aHSTHE 2

Tema 10.4 Copneprxanue yueOHOro MaTepuaa

Pemenue 3a1a4. | PemieHne mnokasarenbHbIX YpaBHEHUN METOJOM YpaBHUBAaHHUS IIOKa3aTeled u

[TokazarenpHast QyHKIHS METOJIOM BBEJEHHUSI HOBOM NIEPEMEHHON. PellieHne nokas3aTeabHbIX HEPABEHCTB
KouTponsHas pabora 4
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Pa3znea 11. Jlorapugmni. 22

Jlorapudmuueckasn

byskuus

Tema 11.1 Coneprkanue yaeOHOro MaTepuasa

Jlorapudpm yucia. | Jlorapudwm uncna. JlecaTHUHBINA U HATypaIbHBIN JIOTaprU (MBI, YHCIIO €

JecaATnYHbIH 1 | KoMOMHMpPOBAHHOE 3aHATHE

HaTypaJIbHBIN JIOTapu(MBI, 2

YHCIIO €

Tema 11.2 Coneprxkanue ydeOHOro Marepuana

CpoiictBa  jorapu¢mos. | Cpoiictsa jorapudmos. Oneparus torapupMUPOBAHHUS.

Onepanus KombOunnpoBanHoe 3aHsaTHE 4

norapupMUpOBaHUS

Tema 11.3 Copepxanue yueOHOro MaTepuana

Jlorapupmuueckas Jlorapugmuueckas GyHKIMS U ee CBOiicTBa

¢byHKIUsA, ee CBOWCTBA KomM6unmnpoBanHoe 3aHsTue 4

Tema 11.4 Conepxkanue yaeOHOT0O MaTepuana

Pemrenne [Monsarue mnorapudmuyeckoro ypaBHeHHs. Onepanus TOTEHIWPOBaHUA. Tpu

norapupMHICCKHX OCHOBHBIX MeETOJla pelIeHUsl JorapuMHUUEcKuX YpaBHEHHH: (QYHKIIMOHAIbHO-

YPaBHEHUH 1 HEPABEHCTB | rpadyudecknil, METOJ MOTEHIMPOBAHHS, METOJ BBEICHWS HOBOIl ITEPEMEHHOIA.
Jlorapugmuueckue HepaBeHCTBA 4
IlIpakmuueckoe 3anamue

Tema 11.5 Coneprxanue yueOHOro MaTepuaa

Cuctemsr ANTOPUTM pEIICHHUST CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOTapH(pMHUYECKIX

JorapuPMUIECKUX YpaBHEHHIA U HEPABCHCTB

YpaBHEHUU KomMmOuHMpoBaHHOE 3aHSTHE 2

Tema 11.6 IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue

Jlorapudmsl B npupoAe U | MPUKJIATHOTO MOTYJIsI)

TEXHUKE [Ipumenenune norapu¢ma. Jlorapupmuueckas chupanb B mpupone. Ee
MaTeMaTUYECKHME CBOWCTBA 4

Hpakmuqecxoe 3aHamue

Tema 11.7

Coneprkanue yueOHOTO MaTepuaa

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK 1.1
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Pemenue 3agau. | Jlorapudpmuueckas  ¢ynkuusa.  Pemenume — mpocTedmmx — jorapuMHUYECKUX
Jlorapudmsr. ypaBHEHUU 2
Jlorapudmmaeckas
byHKIUS
Paszngea 12. 12
MHo:xecTBa. JJIEeMEHTBI
Teopuu rpagos
Tema 12.1 Cogepxanue yaeOHOT0O MaTepuana
MHoxecTBa [Tonsarue muoxectsa. [TogmHoxkecTBO. Onepaliuu ¢ MHOKECTBaMHU
KomOunmnpoBanHoe 3aHsATHE 2
Tema 12.2 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepKaHue (copep:xaHue OK-01. OK-02
Omnepanuy ¢ MHOXKECTBAMH | MPHUKJIATHOTO MOTYJIsI) OK-O3: OK- 04:
;)]nepaunn C MHOKECTBaMH. PelieHre mpuKIIaaHbIX 33134 . OK-05, OK-07
Ipakmuueckoe 3anamue TIK 11
Tema 12.3 Coneprxkanue ydeOHOro Marepuana
I'pader [Tonsitue rpada. Cs3HbIA rpad, 1epeBo, HUKI rpad Ha MIOCKOCTH
Ilpakmuueckoe 3anamue 4
Tema 12.4 Coneprkanue y4eOHOro MaTepuana
Pemmenune 3a1a4. | Omepannu ¢ MHOXecTBamu. ONHMCAaHWE pEATBHBIX CHTYallMd C TOMOIIBIO
MmuosxectBa, I'padbl U ux | MmHOKecTB. [IpriMeHeHME rpadOB K pEIICHHIO 3a71a4
IpUMEHEHHE KonrponsHas pabora 2
Pazgen 13. DuemeHTHI 14
KOMOHWHATOPHKH,
CTATHCTUKH W TeOpPHH OK-01, OK-02,
BEPOSITHOCTEI OK-03, OK-04,
Tema 13.1 CopepxaHue yaeOHOT0 MaTepuaa OK-05, OK-07
OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MeLIEHUs, COUETaHUS. IIK 3.1
KOMOWHATOPUKH 2
Tema 13.2 Copneprxanue yueOHOro MaTepuaa
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CoOpitHe, BEPOSTHOCTD

coObrtuss. CliokeHue o

YMHOKECHHUE BEPOATHOCTEH

CoBMecTHBIE W HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOSTHOCTH CYMMBI
cOOBITUH. Y CI0BHAsI BEPOATHOCTh. 3aBUCUMBIE M HE3aBUCHUMBIE COOBITHA. TeopeMbl
0 BEPOSITHOCTHU MPOU3BEAEHUS COOBITUI.

KomOunmnpoBaHHoe 3aHsATHE 2
Tema 13.3 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepkaHue (copep:xanue
BeposiTHOCTB B | IPHUKJIAJTHOTO MO/YJIfA)
po¢eCCHOHATIBHBIX OTHOCHUTENbHASA YacTOTa COOBITHSA, CBOMCTBO €€ ycToiumBOCTH. CTaTHCTHYECKOE
3a1auax omnpezeneHue BepossTHoCTU. O1ieHKa BEPOSTHOCTU COOBITHS

Ilpakmuueckoe 3anamue 2
Tema 13.4 Cogepxanue yueOHOro MaTepuana
JuckperHas  ciy4aiHas | Bunel cinyvaiiHbix BennuuH. OnpenesieHue JAMCKPETHOH Cilyd4ailHOW BEJIMYMHBI.
BEJIMYMHA, 3aKOH €€ | 3aKOH pachpeleNeHus JAUCKPEeTHOW ciydailHOW BenuuuHbl. Ee uuncioBbie
pacripeiesieHus XapaKTepUCTUKU 2
Tema 13.5 Coneprkanue y4eOHOro Marepuana
3agaun  Mmarematudeckod | Bapuanmonueiii  psa.  [lomuron wactor u  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKH XapaKTEPUCTHKH psijia HAaOII01aeMbIX JTaHHbBIX

KomOuHnpoBaHHoe 3aHsATHE

2

Tema 13.6 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue
CocraBrienne TaOMUI U | MPUKJIATHOTO MOXYJIsI)
yarpamMm Ha MpaKkTUKe [lepBuunas o6paboTka cTaTUCTUYECKUX AaHHBIX. ['paduueckoe ux npeacrabiieHue.

Haxoxaenue cpeiHuX XapaKTepUCTHK, HAOTIOJaeMbIX TaHHBIX

Ilpakmuueckoe 3anamue 2
Tema 13.7 Coneprxanue yueOHOro MaTepuaa
Pemenue 3aja4. | DneMeHTsl KOMOMHAaTOpUKU. CoOOBITHE, BEPOSITHOCTH COOBITHSA. CloXeHue WU
DNeMEeHTBI YMHOKEHHE BEPOSATHOCTEN
KOMOMHATOPHKH, KonTponbhas pabota 2
CTaTUCTUKM U TEOPHUH
BEPOATHOCTEMN
Pasznen 14. YpaBHenus un 18 OK-01, OK-02,
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HepaBeHCTBa OK-03, OK-04,
Tema 14.1 Copneprxanue yueOHOTo MaTepuaa OK-05, OK-06,
PaBHOCUIIBHOCTB PaBHOCUIBHOCT ypaBHEHMH M HepaBeHCTB. OrmpenesneHusi. OCHOBHbBIE TEOPEMBbI OK-07
YPaBHEHMH M HEPABEHCTB. | pABHOCWJIBHBIX IIEPEX0Jax B YpaBHEHUSX M HepaBeHcTBax. OOIIMe METOJbI IIK 1.1, IIK 3.1
OO61mue METOIBI PEIIEHNsT | pelIeHHs YPaBHEHHI: Mepexo]] OT paBeHCTBa (YHKIMHA K PaBEHCTBY apryMEHTOB 4
JUIi MOHOTOHHBIX ()YHKLUH, METOJ Pa3jioKEeHUs Ha MHOXKMUTENIH, METOJ BBEICHUs
HOBOH IIEPEMEHHOU
Tewma 14.2 Cogepxanue yaeOHOTO MaTepuaa
I'paduuaeckuii meton | O0mue MeTobpl pelIeHs] HEPaBEHCTB: MEPEX0 ] OT CPAaBHEHHUS 3HAUCHHUH (YHKIUI
pelieHus YPaBHEHMH, | K CpaBHEHUIO 3HAYCHWH apryMEHTOB JUIsi MOHOTOHHBIX (YHKIMHA, METO[
HEpPaBEHCTB UHTEPBAJIOB, (YHKIHOHATIBHO-Tpaguueckuil meroa. I'paduueckuii meton pereHus
YpaBHEHMI U HEPABEHCTB 2
Tema 14.3 Cogepxanue yueOHOro MaTepuana
VYpaBHenus U HepaBeHCTBa | OmpeneneHue Moaynsi. Packpeitme Monynss mo ompexaenenuto. IIpocreiimme
C MOJyJIEM YpaBHEHHUS U HEpaBEHCTBA ¢ MoayneM. [IpumeHeHne paBHOCWIIBHBIX MEPEXOJI0B B
OTpe/IeNIEHHBIX TUIAX YPaBHEHUI 1 HEPABEHCTB C MOAYJIEM 2
Tema 14.4 Coneprxkanue yaeOHOT0o MaTepuana
VYpaBHeHUs U HEPABEHCTBA | 3HAKOMCTBO C mapameTpoM. [IpocTelinme ypaBHEHUS! 1 HEPABEHCTBA C MTApaMETPOM
C ImapamMeTpaMu 2
Tema 14.5 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue
CocraBiieHHE M pELICHHE | MPUKJIATHOTO MOIYJIs1)
npodeccHoHaNbHBIX 3a/1a4 | PemeHne TeKCTOBBIX 33124 MPOPECCHOHATBHOTO COICPIKAHUSI
C IOMOIIBIO YPaBHEHHUI Ilpakmuueckoe 3anamue 6
Tema 14.6 Coneprxanue yueOHOro MaTepuaa
Pemenue 3ajga4. | OOmMe MeTobl pelleHus ypaBHEHUH. YpaBHEHUS U HEpaBEHCTBA C MOIYJIEM H C
VYpaBHEHMs 1 HEPABEHCTBA | MapaMeTpamMu
Ilpakmuueckoe 3anamue 2
IIpomexyTounas arrecranus (JK3amMeH) 18+6
Bcero: ‘ 282

44




45



3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. lns peanm3anuy MPOrpaMMbl JUCHUTUIMHBI J0JLKHBI ObITH MPEXYCMOTPEHBI
cjeayionue crennajbHble MOMelleHUsI:

Peanumzamuss nporpaMMbl TUCHUIUIMHBI TpeOyeT HaIW4Yus yd4eOHOro KaOwHeTa
MaTEeMaTHKH.

O6opynoBanue y4eOHOTO KaOWHETA:

- IOCaJI0YHBIC MECTA 110 KOJMYECTBY 00yUarOIIUXCS;

- pabouee MeCTO MPeroIaBaTelIs;

- KOMIUIEKT Y4eOHO-HATJISTHBIX TIOCOOUiA;

- KOMIUIEKT 3JICKTPOHHBIX BUCOMATCPHAIIOB;

- 3aJIaHUSA JUIT KOHTPOJIBHBIX PadoT;

- Tpo(ecCHOHATEHO OPHEHTUPOBAHHBIC 3a/IaHNS;

- MaTepHUaITbl YK3aMeHa.

TexHuueckue cpencTra O0yICHUS:

- IEPCOHATBHBIN KOMITHIOTED C JIMIIEH3HOHHBIM MTPOTPaMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UudopmannoHHoe odecneyeHue 00yueHust
1. OcHOBHBIE IIEUATHBIE U3AHUS

1. Maremaruka: y4ueOHuk/ bammakoB M.U.- 2-¢ m3a., crep. - M: KHOPVYC,
2019. (Cpenanee mpodeccuoHalIbHOE 00pa30BaHME)

2. Marematuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHaln3a, TC€OMETPHS.
AnreOpa u Havyana matematudeckoro ananmza. 10-11 kimacc. Anmumos 1. A., Konsirun
I0.M., TkaueBa M.B. u apyrue. - M: [Ipoceemienue, 2022.

3. Maremaruka: anrebpa W Hauaja MaTeMaTHYECKOTO aHAIN3a, TC€OMETPHS.
I'eomerpus. 10-11 kmacc. Aranacsu JI.C., byry3os B.®., Kagomues C.b. u apyrue. -
M: Tlpocsemienue, 2022.

4. Maremaruka: anreOpa U Hayaja MaTeMaTHYECKOTO aHajau3a, reomeTpus. 10—
11 kmaccel. Anrebpa u Havyalla MateMaTuyeckoro ananusa. B 2 4. Yacts 1: YuyeOuux
JUTSL ydaIuxcsi 00pa3oBaTeNIbHBIX Opranu3aiuii (6a3oBblil ypoBenb)/Mopakosud A.l.,
CemenoB I1.B.; Yacte 2. 3agauyHuk Jyuis ydammxcsi 00pa3oBaTeIbHBIX OpraHU3alldi
(6a3oBsIif ypoBeHb)/ Mopakosuu A.I'. u npyrue; noxa peaakuueidr Mopakosuua AT, -
M: Muemo3suna, 2018.

6. Marematuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHalW3a, TC€OMETPHS.
Anrebpa u Hayana matemaTudeckoro ananusa. 10 kinacc. Hukonsckuii C.M., Iloramnos
M. K., PemetnukoB H.H. u apyrue. - M: [Ipocsemenue, 2021.
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/. Maremaruka: anrebpa M Hadaja MaT€MaTHYECKOTO aHAIN3a, T'€OMETpPHUS.
Anrebpa u Hauaja MaremaTudeckoro ananusa. 11 kmacc. Hukonbckuit C.M., [Totamnos
M.K., PemietnuxkoB H.H. u apyrue. - M: IIpocsemenne, 2021.

8. Maremaruka: anrebpa W Hauaja MaTeMaTUYECKOTO aHallU3a, TE€OMETpPHS.
I'eomerpus.10-11 kmacc. IloropenoB A.B. Maremaruka: anreOpa u Hayaia
MaTeMaTU4YecKoro aHaiausa, reomerpusa. ['eomerpus.10-11 kmacc. Iloropenos A.B. -
M: IIpocsenienue, 2019.

9. Maremartuka: anrebpa M Hadajla MaTEMaTHYECKOTO aHAIM3a, T'€OMETpPHUS.
I'eomerpus. 10 xkmacc. AnekcanapoB A.Jl., Bepuep A.JL, Pweoxkuxk B.M. - M:
IIpoceenienue, 2021.

10. Marematuka: anrebpa W Hayajla MaTeMaTHYECKOTO aHaju3a,
reometpus. ['eomerpus. 11 knacc. Anekcangpos A.Jl., Bepuep A.JIL., Peoxuk B.U. -
M: Ilpocsemenue, 2021.

11. Marematuka: anredpa W Hayajga MaTEMaTUYECKOrO aHAJW3a,
reometpus. 10 knacc. Bepuep A.JIL., Kapn A.Il. U3parensctBo "lIpocBemenue".

12. Marematuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHaju3a,
reometpus 11 knacc. Bepuep A.JL., Kapn A.Il. U3gatensctBo "l[IpocBemenue".

13. Marematuka: anrebpa W Hayajga MaTEMaTUYECKOrO aHalu3a,
reomeTpusi. Anredpa U Hayajga MaTeMaTH4YecKoro aHanusa (B 2 4acTsax) (B 2 4acTsx).
10-11 xmacc. Yacts 1: Mopakosud A.I'., Cemenos I1.B.; Uacts 2: Mopakosud A.I. u
npyrue; nox pepakuuet Mopakosuua Al'. "MOLl MHEMO3MHA".

14, Marematuka: anredpa W Hayajla MaTEeMaTUYECKOTO aHaju3a,
reomeTpusa. AnreOpa u Havasa MareMatuyeckoro ananusa. 10 kimacc. Mypasun I'.K.,
Mypasuna O.B. U3patensctBo "lIpocBemnienue".

15. Marematuka: anrebpa W Hayaja MaTEeMaTHYECKOTO aHaju3a,
reoMmeTpus. AnreOpa u Hadaja MaTeMaTthdeckoro ananusa. 11 kmacc. Mypasun I'.K.,
Mypasuna O.B. U3narenscTBo "lIpocBenienue".

16. Marematuka: anredpa W Hayajla MaTEeMaTUYECKOTO aHajau3a,
reomerpus. ['eomerpus. 10 kimacc. CmupaoB B.A., CmupnoBa .M. "U3narenscTBo
"IIpocBemienue".

17. Marematuka: anrebpa W Hayaja MaTEeMaTHYECKOTO aHau3a,

reomerpus. ['eomerpuda. 11 kmacc. CmupnoB B.A., CmupnoBa .M. U3narenbcTBO
"IIpocBemienue".

18. Marematuka. ['eomerpus. 10 kimacc. Mep3nsak A.I'., HomupoBckuii
H.A., Tlonouckuii B.b., SAxkup M.C.; nox penakuueii [logonsckoro B.E. M3narensctBo
"IIpocBemienue".

19. Marematuka. ['eomerpusi. 11 kimacc. Mep3nsk A.I'., HomupoBckuii

H.A., Tlomounckuit B.b.,, Axup M.C.; noa penakumeit Ilomonsckoro B.E.
"UznarennsctBo "[IpocBemienue".
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20. Maremaruka: anrebpa W Hadajga MaTeMAaTUYECKOTO aHaln3a,
reoMeTpus. AnreOpa U Hadyajna MaTemaThuueckoro aHanusa. 10 kimacc. Bunenkun H. AL,
Npames-Mycatos O.C., HIsapuoypa C.H. "MOL MHEMO3MHA".

21. Maremaruka: anrebpa W Hadaja MaTeMAaTHUYECKOTO aHalu3a,

reoMmeTpus. Anrebpa u Havyasa MaremMaTudeckoro ananmsa. 11 kmacc. Bumenkun H. 5.,
HBames-Mycatos O.C., llIsapubypxn C.1. "MOLl MHEMO3U1HA

2. DNEeKTpOHHbIC U3IaHUs

1. Bcepoccuiickue untepuer-oaumnuansl. - URL: https://online-olympiad.ru /
(mara obpamenus: 12.07.2022). - Tekct: 37eKTPOHHBIN.

2. Enunas  koyekiusi IHUQPPOBBIX oOpa3oBaTenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru (mata oopamenwus: 08.07.2022). - TeKCT: 37ICKTPOHHBIA.

3. Undopmarmonnas cucrema «EmuHOE€ OKHO JOCTyma K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru/ (marta obpamenus: 02.07.2022). - Texkcr:
3JIEKTPOHHBIN.

4. Hayunas snektponHas oOubamoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenusi: 12.07.2022). - TekcT: 2J€KTPOHHBIN.

5. OtkperThiid KOIEeK. Matematuka. - URL: https://mathematics.ru / (mara
oOpamenus: 08.06.2022). - TekcT: 31eKTPOHHBIN.

6. IloBropum marematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenust: 12.07.2022). - TekcT: 2JIeKTPOHHBIMN.

7. CripaBOYHUK o MaTeMaTHKe TUTSt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2022). -
TeKCT: 2JIEKTPOHHBIN.

8. Cpennsist maTeMatuueckas nHtepHeT mmkona. - URL: http://www.bymath.net/
(mata obpamenus: 12.07.2022). - TekcT: 2ME€KTPOHHBIH.

9. ®enepanpubiii  moptan  «Poccuiickoe oOpazoBaHue». - URL:
http://www.edu.ru/ (mata obpamenust: 02.07.2022). - TeKCT: 2JI€KTPOHHBIM.

®denepanbHbll 1IEHTp HHGOPMAIMOHHO-00pa3oBaTeIbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (mara obpamenus: 01.07.2022). - Tekct: 37eKTPOHHBIN
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNs 00111e00pa30oBaTe/IbHOM

AUCHUIIJINHBbI

KOHTpOJIbI/I OL€CHKA PpC3YyJIbTaTOB OCBOCHUA 06IHCO6pa3OBaTCHBHOﬁ JUCITHUITIINHBI

pPacKpbIBAlOTCS  4epe3

JUACIUTUIMHAPHBIE

pE3yJIBTaTHI,

HaIIpaBJICHHBIC Ha

dbopmupoBaHre 00MUX M MPO(ECCHOHATBHBIX KOMIIETCHIIMHA 1O pa3jenaM W TeMam

coJiepKaHusl yueOHOro MaTepuara.

Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIeTEeHIHA MeponpusiTus
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
pelieHus 3a1a4 1.6 VYcrHblii onpoc
npodeccHOHATBHOI P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, VHMBHyaTbHAS
JeSITeIbHOCTH %2’ Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 CaMOCTOSITeNIbHAS
TIPUMCHUTCIIEHO P4, Temsi 4.1,4.2, 43, 4.4, 4.5, 4.6, 4.7 | Padora
K pa3JIM9HBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 [Ipencrasnenue
P5, Temrr 5.1, 5.2 pe3yJIbTaTOB

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

IPAKTUYECKUX padboT
3amuTa TBOPUYECKUX

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6, pabor

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, KonTpoisHas paGora

7.13,7.14, 7.15, 7.16, 7.17 BhIIOIHEHHE

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 SK3aMCHALHOHHDIX

P9, Temrr 9.1,9.2,9.3,9.4,9.5 sayanuii

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 I1T-0/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 02. cnonp3oBarth P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIE CPELICTBA 1.6 VYeTHBII onpoc
IOKCKA, AHAIIN3A 1 P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, VIHMBH/IyaTbHAS
WHTEPIIPETAIIH 1232’ Temsr 3.1, 3.2, 3.3 T-ofc, 3.4 CaMOCTOSATEIbLHAS
HHOOpMAIH, B P 4, Temni 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | Pabora
nH(OpMaIMOHHBIE -o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
TEXHOJIOTHH IS P 5, Tems 5.1, 5.2 pe3yIbTaToOB

BBINOJIHEHUS 3a/1a4
npodeccnoHaNbHOMI
JeSITEIbHOCTH

P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7, 6 Tems 7.1,7.2,7.3,7.4,7.5, 7.6,
7.711-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPAKTHYECKUX PadoT
3amuTa TBOPUYECKHUX
pabort

KonTposnbnas pabora
Brinonnenue
9K3aMEHAIIMOHHBIX
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P9, Temr1 9.1,9.2,9.3,9.4,9.5 3aJaHui

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1, 11.2, 11.3 TT-o/c,

11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
peanu3oBbIBaTh cobcTBeHHOE | 1.6 YcTHBIH onpoc
NpobecCHOHATbHOE H P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, VHMBHyaTbHAS
JUYHOCTHOE Pa3BHUTHE, }2)29 Temst 3.1, 3.2, 3.3 [-o/c, 3.4 CaMOCTOSITEIIbHAS
TpEAIPUHUMATCIIBCKYIO P4, Temni 4.1, 4.2, 43, 4.4, 45, 4.6, 4.7 | Pabora
JE€ATENBHOCTD B -o/c, 4.8, 4.9, 4.10, 4.11 IIpencrasnenue
npodeccronanbHOI chepe, P 5, Tems1 5.1, 5.2 pe3yJIbTaTOB

HCIOJIb30BaTh 3HAHUS T10
(buHaHCOBOW I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,
7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

HPaKTHYECKHUX PadoT
3amura
VHIUBHTyaJIbHBIX
IPOEKTOB
KonTponbnas padora

Bremonuenue
P9, Temr1 9.1,9.2,9.3,9.4,9.5 YK3aMEHALHOHHBIX
P 10, Tems: 10.1, 10.2, 10.3, 10.4 .
3aJJaHui
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7
P12, Temn 12.1,12.2,12.3,12.4
P 13, Temsr 13.1,13.2,13.3,13.4, 13.5
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 04. Db dexTrBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanwue
B3aWMO/IEVCTBOBATH U 1.6 VYcrHbIi onpoc
paboTaTh B KOJUIEKTHBE U P2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c, NunusuayanpHas
KOMAHze 1232, Tewmsr 3.1, 3.2, 3.3 I1-o/c, 3.4 camocTosTeIb A
P 4, Temst 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | Padora
M-o/c, 4.8, 4.9, 4.10, 4.11 Hpencrapnenue
P 5, Tems 5.1, 5.2 pe3yJIbTaTOB

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temu1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

IPAKTUYECKUX padoT
3anmra TBOPYECKHUX
pabort

KonTposabnas pabora
Brimonnenue
9K3aMCHAIMOHHBIX
3aJaHuM
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11.4,11.5,11.6I1-0/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 05. OcyiiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIUIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
Y4ETOM OCOOCHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

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

P 4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temer 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 II-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7 Teme1 7.1,72,7.3,74,7.5,7.6,

7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
II-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

TectupoBanue
VYcerHblii onpoc
NunuBunyanbHas
CaMOCTOSITeNIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
IPAKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabor

KonTponbnas pabora
Brimonxuenue
9K3aMEHAIIMOHHBIX
3aJaHui

OK 06. IIposBasaTh
TpakTaHCKO-
MaTPUOTUIECKYIO TIO3UITHIO,

P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5,
1.6
P 6, Temsn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

TectupoBanue
VYeTHbII onpoc
NuauBunyanbHas
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JIEMOHCTPHPOBAThH
OCO3HAHHOE MOBEAECHHUE HA
OCHOBC Tpa[[I/II_II/IOHHBIX
00IIIEYETOBEYECKUX
LIEHHOCTEMN, B TOM YHCJIIE C
Y4ETOM TapMOHHU3AIHH
MEXHalMOHAIbHbIX U

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temo1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

CaMOCTOSITENIbHAS
pabota
[Ipencrasinenue
pe3yJIbTaToB
IPaKTUYECKUX paboT
3amura TBOPUECKUX
pabor

MEXPEIIUTHO3HBIX KoHTtposbHas pabota
OTHOILIEHUH, TPUMEHSTh Brinonxnenue
CTaHJapThI AK3aMEHAIMOHHBIX
AHTUKOPPYILIHOHHOTO 3aJaHu
ITOBEICHUS

OK 07. ConeiicTBOBaTH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 VYcrHblii onpoc
Cpelbl, pecypcocOepekeHHIo, 12) 62’ Tewmwbi 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c, NunuBuayanbHas
MIPUMEHSATH 3HAHUS 00 P 3. Tems 3.1, 3.2, 3.3 [l-o/c, 3.4 CaMOCTOSTEIIbHAs
H3MEHEHHH KIHMATa, P 4, Temsr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | Padora

MIPUHIIHAITEI OEPEKITUBOTO I-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
MIPOU3BOJICTBA, 3PPEKTUBHO P 5, Tems1 5.1, 5.2 pe3yIbTaToOB

JIEVCTBOBAThH B
Ype3BbIYAIHBIX CUTYAIHSIX

P 6, Temsn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

IPAKTUYECKUX padoT
3amura TBOPUECKUX

P7, Temn1 7.1,72,73,74,7.5,7.6, pabor
7.711-0/¢,7.8,7.9, 7.10 IT-0/c, 7.11,7.12, | Kounrponbuas pabora
7.13,7.14,7.15,7.16, 7.17 BhIIOIHEHHE
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 SK3aMEHANHOHHEIX
P9, Tems1 9.1,9.2,9.3,9.49.5 sayIaHHit
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4
P 13, Tems 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6
MK 1.1 Beinosmsite pemoutr | P 2, Temsl 2.5 TectupoBanue
U MOHTAK CHCTEM P77, Temsr 7.7 VYeTHBII onpoc
BO/J0CHA0KEeHH, P 14, Tempr 14.5 WnpuBuyanpHas
BogooTBenenusi u oromtenns | P 1, Tembr 1.3 CaMOCTOSITeNTbHAs
P 8, Temsr 8.5 paGota
P 11, Temsr 11.6 [IpescTaBieHNe
P 12, Temsr 12.2 Pe3yIBTATOB

MPAKTHYECKUX PadoT
3anmra TBOPYECKHUX
pabort

KonTposnbnas pabora
Brmonaenne
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9K3aMCHAaIIlUOHHBIX

3aJjaHuI
MK 3.1Bbinoaasats pemont | P 2, Temsl 2.5 TectupoBanue
U MOHTA’K CHUJIOBBIX H P 3, Temsr 3.3 YcrHblit onpoc
€J1200TOYHBIX CHCTEM P4, Tempr 4.7 NuauBunyanbHas
3aHUI M COOPYKEHU I P'6, Temsi 6.10 CaMOCTOATENIbHAs
9
P 7, Temsr 7.7
CUCTEeMbI OCBelLlleHUS U P li% Temst 13.3 pabora
(v > )
O0CBETHUTEJIbHBIX CeTeil. [IpencraBnenue
P 14, Tems1 14.5 p
pe3yJIbTaToB

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

KonTponbhas pabota
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJIaHUN
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