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1. O0mas xapakTepucTHKa padoyeil mporpaMMsl 001e00pa3oBaTeJbHOM TUCHUIIINHBI
«MartemaTuka»

1.1. Mecto AMCHUIUIMHBI B CTPYKType mnpogeccHOHATbHOI o00pa3oBaTe/ibHOM
nporpammsbl CI10:

OOmeoOpa3oBarenbHas AMCHUIUIMHA «MaremaTtuka» sBIsETCS 00s3aTeIbHON YacTbhiO
o0m1eo0pa3oBaTeIbHOTO IUKIa 00Opa3oBaTeNbHOW TporpamMMbel B cootBercTBHH ¢ PI'OC mo
crenranbHOoCcTH 09.02.09 «Beb-pa3padboTkay.

1.2. lleau U nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Heap AucuunIuHbI

Coneprxanue mporpaMmMbl 00111€00pa30BaTeIbHON TUCHUIUIMHBI «MaTeMaTrKay HaIllpaBJIeHO
Ha JOCTHKEHHE PE3yJIbTaTOB €€ u3yueHus B coorBeTcTBUU ¢ TpedoBanusaMu ®I'OC COO c yuerom
npodeccuonanbHoi HanpasieHHoct @I'OC CIIO.

1.2.2. IlnanmpyemMble pe3yJbTaTbl OCBOeHHMS 0011e00pa30oBaTeIbHON JAUCHUILIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO
Ocoboe 3HaueHHE TUCHUIIIINHA UMeeT Tpu popmupoBanuu U pazputuu OK u [1K



O01IHMe KOMIETeH U

ILnanupyemble

pe3yabTaThl 00y4eHust

O0mme JlucuunImHapHbIe
OK 01. Beibupats B 4acTu TPYAOBOTO| -BJIAAETh METOAAMHU  JIOKA3aTEJbCTB,
CTIIOCOOBI PEIICHUs BOCIIUTAHMSL: QITOpUTMAMH PELEHUS 33]a4; YMEHUE
Basaqy - TOTOBHOCTb K  TPYIY,[hopMyIupoBaTh olpezeneHus,
podecCHOHAIBHOM  [0CO3HAHME LIEHHOCTUAKCUOMBI ¥ TEOPEMBI, NPUMEHATh HX,
NesTebHOCTH MacTepcTBa, TPYJOI00UE; [IPOBOJUTH JI0Ka3aTebHbIe
[PUMEHUTEIBHO - TOTOBHOCTb K aKTHBHOMpACCYXJEHUS B XOJI€ pEIICHUS 3a/1a4;
K pa3InYHbIM NesITeIbHOCTH - yYMETb ONEpUpOBaTb MOHATHIMHU:
KOHTEKCTaM TEXHOJIOTUYECKOM U[CTENIeHb  4Mcia, JIorapugm  4Yucia;
COLIMAJIbHOW HAINpPaBICHHOCTH,yMEHUE  BBIIOJHATH  BBIUHCICHUE
CIIOCOOHOCTh ~ MHUIIMUPOBATh,3HAYEHUI u peodpazoBaHus
[JIaHUPOBATh U[BBIpAXKEHUI co CTEHEHSIMU 17l
CaMOCTOSITEJIbHO  BBINOJIHSThHiIOrapudpmamu, npeodpazoBaHus

TAKYHO OCATCIIbHOCTD,

- UHTEpeC K pa3jIYHbIM
chepam  mpodeccruoHaTbHON
MesITeIbHOCTH,

Osnanenue
VHHUBEPCATHHBIMA  YICOHBIMH
MM03HABATEIILHBIMHU
ITEICTBUSIMU:

a) 0azoBble  JIOTMUYECKHUE
ITECTBUS:

- CaMOCTOSITENILHO|
dbopMynupoBaTh 7|
AKTyaJIu3upoBaTh  MpodIemMy,
[paccMaTpUBaTh ee
BCECTOPOHHE;

- YCTaHABIIUBATh

CYIIECTBECHHBIA TPHU3HAK WM
OCHOBaHUsS  JJIA
KITacCU(UKAIUU U 000O0IICHNUS;
OTIpEeIISATh (%1
3a/1aBaTh

CpaBHCHUNA,

eI TeNIbHOCTH,
[MapaMeTpbl M KPUTEPUH UX|
ITOCTHKCHUS,

- BBISIBJISAITH 3aKOHOMEPHOCTH|
14

IIPOTUBOPEYUS B

[pacCMaTprUBACMBbIX ABJICHUAX,

MPOOHO-PallMOHANILHBIX BBIPAKEHHUIA;

yMETh
pallMOHAJIbHBIE,

ONEpUPOBATh  HOHATUSIMHU:
UppaloHaJIbHBIE,
[OKa3aTesbHbIE, CTETICHHBIE,
morapudmuyeckue,

TPUTOHOMETPUYECKHUE

HEpaBEHCTBA, UX CUCTEMBI;

yYpaBHEHUSI U

YMETh OIEPUPOBATH TOHSATHIMH:
(byHKIHS, byHKIMSA,
[POM3BOJIHAS, nepBooOpasHas,
OTIpeIeIeHHbIN YMEHUE
HAXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX|

bynxumii,
MaTepuabL;

HENPEpbIBHAS
UHTETpall;
UCIIONIB3YSl  CIIPaBOYHbBIE
UCCIIEI0BATh B
ciydasx (yHKUMHM Ha
MOHOTOHHOCTh, HaXOAWTh HaWOOJIbIINE

MPOCTEUIIINX

1 HaUMEHbIIWE 3HAueHUs (QYHKIIHIL;
MHOTOWIEHOB  C
amnmnaparaj

CTpOUTH  Tpaduku
MCIIO0JIb30BaHUEM

MaTEMaTHYECKOI0 aHalIu3a; MPUMEHSTH
[TPOU3BOJHYIO IIPU PELICHUU 3a7ad Haj
ITBUKEHHE,;

pewiath MIPaKTHUKO-

OpPUEHTHUPOBAHHBIC 3a1a4u Ha
HanOOJBIINE M HAUMEHBIIINE 3HAYCHUS,
HAa HAXOXJEHUE IYTH, CKOPOCTH U

YCKOpEHUS;




BHOCUTb KOPPEKTUBBI B

MCATCIIBHOCTD, OLICHUBATH
COOTBETCTBHEC PE3YIBTATOB
I CJIAM, OLICHUBATb PUCKH
HOCJ'ICI[CTBI/II‘/'I JACATCIIBHOCTH,

Pa3BHUBAThb Kp€aTHuBHOC

MBIIITJICHUC Ipu pEIICHUN

PKU3HEHHBIX TIPO0OIIeM
0) 6a3oBbIC
HCCIeJOBATEIbCKUE NCHCTBUS:
- BJIAJICTh HABBIKAMH y4eOHO-

MCCIICIOBATEIIHCKON u
[IPOCKTHOMN JeSITeIIbHOCTH,
HaBBIKAMU paspelnieHus
po0Jem;

- BBIBIATH  TPUYUHHOA
CJICZICTBEHHBIC CBSI3U 171
AKTYaJTM3HPOBATH 3ajaqy,
BEIIBUTATh THIIOTE3Y ee
peLICHHMS, HAXO/IUTH)
ApryMEHTBI s
oKa3aTebCTBa CBOMX|
YTBEPIKICHHIA, 3aJ1aBaTh
MapaMeTpsbl " KpUTEPUH
[peIIeHUS;

- aHAJTM3UPOBATh

MMOJIYYCHHBIC B XOJC PCHICHUA

3ajauu pe3yNbTathl,
KPUTUYECKH  OLICHWBaTh  HX|
NTIOCTOBEPHOCTb,

[IPOrHO3UPOBATE H3MCHCHHUC B
HOBBIX YCJIOBUSIX;

-- YMCTH NEPCHOCUTL 3HAHUSA
B

II03HABATENIBHYIO u

[PAKTUYECKYIO obnactu
KI3HENIEATEITLHOCTH,

- YMeTb  HMHTErpupoBaTh
BHAHUS u3 pa3HbIX
MPeIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBBIE WJIEH,
npeziarath OpPUTHHAITEHBIC
MO/TXO/IbI M PEIICHHUS;
CIIOCOOHOCTh

1 HX]

M CITOJIb30BaHUA B

MO3HABaTEJILHON U COUAILHON]

- YMETh OIEPUPOBATH MOHATHIMU:
panroHanbHas QYHKINA,
mokazarebHasi QyHKINS, CTETIeHHAS
(byHKIHS, Torapudmudeckas QyHKIIHS,
TpUrOHOMETpHUUYEcKHe QYyHKIUHY,
oOpaTHbIC PYHKIIMU; YMEHUE CTPOUTD
rpauKu U3y4EeHHBIX (QYHKIIUH,
MCIIOJIb30BATh TPAPUKH MTPH U3YUECHUH
[IPOLIECCOB U 3aBUCUMOCTEH, IIPU
peLIeHUHN 3aj1a4 U3 IPYTUX YIeOHBIX
[IPEAMETOB U 3a7a4 U3 PEAIbHON
PKU3HU; BbIpaxaTb popMyIamMu
3aBUCHUMOCTH MEKIy BETUYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 33a]a4H
Pa3HBIX TUIOB (B TOM YHCIIE HA
MIPOIICHTBI, JI0JIM ¥ YacTH, Ha JABIKEHHE,
paboTy, CTOUMOCTH TOBapOB U YCIYT,
HAJIOTH, 3a]1a491 U3 00JIACTH YIIPaBIICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DUHAHCAMH );
COCTaBJISITh BBIPAKCHUSI, ypABHEHUH,
HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBUIO 33JIa4M, UCCIIEIOBATh
MOJTy4EHHOE PEllIeHUE U OLIECHUBATh
MPaB/OII0I00HOCTh PE3YIIbTATOB;

- YMETh ONEPUPOBATH MOHITHIMHU:
cpeaHee apupmMeTHIecKoe, Merana,
HanOoJIbIIIee M HANMEHBIIIEe 3HAYCHNS,
pa3Max, TUCTIEPCHsI, CTAaHIapTHOE
OTKJIOHEHUE YHCIOBOTr0 Habopa;
YMEHHUE U3BJIEKATh, UHTEPIIPETUPOBATH
MH(OPMALINIO, TPEICTABIECHHYIO B
TabnuIax, Ha AuarpaMMax, rpagukax,
OTPaKaroIIY0 CBOMCTBA peAIbHBIX
MPOIIECCOB M SIBJICHUI; TIPE/ICTABIATh
MHGOPMAIIHIO C TIOMOIIBHIO TaOJIUI 1
rarpaMM; CCiIeI0BaTh
CTaTUCTHUYECKHE JJaHHbIE, B TOM YHUCIIE C
MpUMEHEHHEM TpapUUeCKUX METOJ0B U
DIIEKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBATH MOHATUIMU:
CITy4alHBbIH OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSATHOCTD CIyYaltHOTO
COOBITHS; YMEHHE BBIYUCIISTH
BEPOSITHOCTH C UCTIOB30BaHHEM
rpadu4ecKuX METOI0B; IPUMEHSATh




[PaKTUKE

(hOpMYJIBI CITOKEHHS U YMHOKEHHS
BEPOSTHOCTEH, KOMOMHATOPHBIE (hAaKTHI
1 GOpMYJIBI TP PELLICHUH 3a]a4;
OLIEHUBATh BEPOSTHOCTH PeaIbHbBIX
COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMU
BEJIMYMHAMU; YMEHHE IPUBOIUTh
[IpUMEpBbI IPOSBICHUS 3aKOHA OOJIBIINX
HrCeN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSX

- YMETh ONEPUPOBATH MOHATHIMU:
TOYKa, MpsiMasi, INIOCKOCTb,
[IPOCTPAHCTBO, ABYI'PaHHbIN yrou,
CKPELIMBAIOIUECS MPSIMbIE,
[apaienbHOCTh U
[EepIEHIUKYIAPHOCTD MPSIMBIX U
TUIOCKOCTEH, Yo MEX/I1y MPsIMBbIMHU,
YTOJI MEXKAY MPSMOU U TIIOCKOCTBIO,
YTOJI MEX1Y TIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
MEKy IPSIMBIMHU, PACCTOSTHUE MEXTY
[UIOCKOCTSIMH; YMEHHUE HCII0JIb30BaTh
[IpY PELICHUH 3a/1a4 U3Y4YEeHHbIE (GaKThl
1 TEOpEMBI TNIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB
OKpY’KaIOILIEero MUpa;

- YMETh ONEPUPOBATH TTOHATHIMU:
MHOTOTPaHHHK, CEYCHUE
MHOTOTpaHHUKA, KyO, mapaieienumne],
npu3Ma, mupamua, purypa u
[OBEPXHOCTh BPALIECHUS, IUIUH]D,
KOHYC, 1ap, chepa, ceueHust pUrypol
BpALIEHUs, TNIOCKOCTh, KacaroIascs
chepsl, IUITUHIPA, KOHYCA, TUIOIAIb
MOBEPXHOCTH TTHPAMHUIBI, IPU3MEI,
KOHYyCa, IWINHJPA, TUI0IIalb chepshl,
00BeM KyOa, MPSIMOYTOJILHOTO
Mapasienenumnesa, MupaMuabl, IPU3MBbI,
[WINHApA, KOHYCa, [I1apa; yMEHHe
M300pakaTh MHOTOTPAHHUKHU U
[MOBEPXHOCTHU BPALICHUS, X CEUYCHHS OT
PYKH, C TOMOIIBIO YePTEIKHBIX
MHCTPYMEHTOB U JICKTPOHHBIX CPE/ICTB;
YMEHHUE paclio3HaBaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMEHHE PAclO3HABATh
MpaBUIbHBIE MHOTOTPAHHUKHY;




YMETh ONEPUPOBATH OHITUSIMU:
TBUKCHHE B IPOCTPAHCTBE, TIOI0OOHBIC
(burypsl B IpOCTPAHCTBE; UCIIOJIb30BAThH
OTHOIIEHHUE IJIOMIaAeii TOBEPXHOCTEN U
00BEMOB MTOA00HBIX UTyp Mpu
pellIeHnH 3aj1a4;

- YMETh BBIYUCIIATH [€OMETPUUECKHE
BEJIMYUHBI (JIMHA, YTOJI, TUIONIA/Ib,
00BEM, TITOIAb TOBEPXHOCTH),
MCIIOJIb3YSl U3YUEHHBIE (POPMYIIBI U
METO/IbL;

- YMETh OIEPUPOBATH MOHATUSIMHU:
PSIMOYTOJIbHAS CUCTEMA KOOPIUHAT,
KOOpIMHATHI TOYKH, BEKTOP,
KOOPIMHATHI BEKTOPA, CKAISIPHOE
[IpOU3BEICHUE, YTOJI MEKy BEKTOpaMH,
CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YKCIIO; HAXOUTH C
MOMOIIBIO U3YUEHHBIX (HOPMYIT
KOOpIMHATHI CEpEANHBI OTPE3Ka,
paccTOsSTHUE MEXKIY ABYMs TOUKaAMHU;
-YMETh BBIOUPATh MOAXOISAIIUI
M3YYEHHBIN METOJ JUIS PelleHus
Bajiauu, pacrlo3HaBaTh MaTeMaTUUECKHE
(baKThl 1 MaTEMaTUYECKHE MOJIETH B
MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHHSIX, B UCKYCCTBE; YMEHHUE
MMPUBOIUTH TPUMEPHI MATEMATUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOU
MaTeMaTUYeCKON HayKu

OK 02. Mcnonbs3oBaTh
COBpEMEHHBIC CPEICTBA
MMOVICKA, aHATTN3a U
MHTEPIIPETAIIH
MHpOpMaLnY, U
MH(OpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOTHEHUS 3a/1a4
mpodeccnoHanbHOMI

e TeTbHOCTH

B o6nacTy IEHHOCTH HAy4YHOTO
MO3HAHUS:
-C()OpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS
00I11eCTBEHHOMH
OCHOBAHHOTO
KyJIbTYp,  CIIOCOOCTBYIOILETO
OCO3HAHHWIO CBOEr0 MeCTa B

YPOBHIO
HaYK1 u
MPAKTUKH,

Ha JAHAJI0T¢|

[MOJIMKYJIETYPHOM MHPE;
- COBEPIIICHCTBOBAHHUE
YUTATENbCKON

KaxKk CpeaAcCTBa

SI3LIKOBOM
KYJIbTYpbI

n

YMCTh  OINICpHUPOBATH  MMOHATUAMMU:

bynxuus,
CTCIICHHAaJ]

panMoHaIbHAS
MmokaszareiabHas (QyHKIUS,
(byHkus, norapudmuyeckas QyHKIMs,
TPUTOHOMETPHUYECKHUE byHKINH,
oOpaTHble (YHKLUUHU; YMEHHE CTPOUTH
rpaduKu M3YYEHHBIX GbyHKINH,
MCIOJIb30BaTh TpaUKU NpU H3y4EHUU
[TPOLIECCOB 3aBUCUMOCTEH, TpHU

pelleHnr 3a7ad M3 JIPYruX Yy4eOHbIX

u

MPEeIMETOB M 3aJad W3 peajJbHOU

PKU3HM; BBIPAXKATh bopmynamu

BaBUCUMOCTH MCXKIY BEJIMYNHAMU,

YMCTL  OIICPpUPOBATH

TOXACCTBCHHOC

[IOHSATHSIMH:
TOKIECTBO,

7




B3aMMOJCHCTBHUA MEXTY

VIFOABbMH W ITIO3HAHUA MHPA,

OCO3HaHUE LEHHOCTH
Hay4yHOUH

TOTOBHOCTDH

JeATEIIHOCTH,
OCYIIECTBIISATH)
MPOCKTHYIO u
MCCIIEI0BATEIbCKYIO
NeSITeIbHOCTh MHMBHTya bHO
U B TPYIIIIE.

OBnajseHue YHUBEPCAJIbHBIMU

y‘I€6HBIMI/I IIO3HaBaTCIIbHBIMH

IMENCTBUSIMU:
B) paboTa ¢ nHpOpMaIUEH:
- BIIA/IETh HaBbIKaMH

rmonyueHuss WHGOpPMALUU U3
MCTOYHUKOB Ppa3HBIX THIIOB,
CaMOCTOSITENILHO

OCYIIECTBIISATh IOMCK, aHAJIN3,
CUCTEMAaTU3aLNI0 171
MHTEpIpEeTalni0  HHPOpMaUU

pa3INYHbIX BUIOB H (opm

[pe/ICTaBICHHUS,
- co3laBaTb  TEKCThl B
[pa3IMYHbIX bopmarax c
y4€TOM Ha3Ha4YeHMUs]
nHpopmaruu u eJIEBON
Ay AUTOPHH, BBIOMpAs]
ONTHUMAJILHYIO bopmy
[IPEICTaBICHUS u
BH3YyalIU3aliy;

- OLICHUBAThb JIOCTOBEPHOCTb,
NIETUTUMHOCTD ~ MH(OpMAaIMH,

CC COOTBCTCTBUC IIPABOBLIM M
MOPaJIbHO-3TUYCCKUM HOPMaM;

- WUCIOJB30BaTh  CPEJNICTBA
1H(OpPMaLMOHHBIX u
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI B PCIICHHUU
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpTaHW3aIlMOHHBIX  33Ja4 ¢
COOIIOIEHNEM TpeboBaHM
BPTOHOMHUKH, TEXHUKH
0€30IacHOCTH, TUTHEHEI,
pecypcocOepexeHus,

mpeoOpa3oBaHue, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMa YPaBHEHHU W
HEPAaBEHCTB, PaBHOCHJIBHOCTD
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM,
pallOHaIbHBbIE, UPpaLMOHAIIbHBIE,
[I0Ka3aTelbHbIE, CTCIICHHBIE,
llorapupmMuyecKue,

TPUTOHOMETPHUYECKUE YpPaBHEHHSL,

HEpaBEHCTBA U CUCTEMbI, YMETh peliaTh
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C
[MOMOIIIBIO Pa3IUYHBIX MIPUEMOB;
peliate ypaBHEHUS,

CHCTCMbI

HEpaBEHCTBA W
C IapameTpoM; IMPUMEHSITh,
YPaBHEHUS, HEPAaBEHCTBA, UX CUCTEMB]
ISl pEeLICHUs] MaTeMaTUYEeCKUX 3a]ad U
Basiad U3 pa3IudHbIX o0JacTell HAyKH U
[pEaIbHOM KU3HU;

YyMETh  CBOOOJHO  OIEPUPOBATH
MOHSITUSIMH: JIBFDKEHUE, TapalIeIbHBIN
[IEPEHOC, CHMMETPHS Ha IUIOCKOCTH U B
[IPOCTPAHCTBE,
npeoOpa3oBaHue IMOA00Us, IMOAOOHBIC

(I)I/Il"ypbl; YMCETH pacCrio3HaBaTh paBHBIC H

IIOBOPOT,

NoJO00HBIE (UTYpBl, B TOM YHCIE B
[IPUPOJE,
YMETb HCIIOJIB30BAaTh T€OMETPUYECKHUE

HUCKYCCTBE, apXUTEKTYpE;
OTHOIICHHS, HAXOJUTh TCOMETPHICCKHE
(nmuHA, yroy, IUIOIIA[b,
00BEM) MpU pElICHUU 3aJad U3 IPYTHX
y4eOHBIX MPEIMETOB W M3 pPealbHOM
PKM3HU

IBEJINYHHBI




MPABOBBIX M ITHUYECKUX HOPM,
HOpM UH(POPMALIMOHHOM
0e30IacHOCTH;
BJIQJICTh
pacrio3HaBaHHS
nHpopManuu,
MH(pOpMaITMOHHOM

HaBBbIKaMH

n 3alllMThI

0€30IMaCHOCTH JTUYHOCTH

OK 03. InanupoBats u
[pea30BHIBATh
COOCTBEHHOE
MpoeCCHOHATILHOE U
ITMYHOCTHOE Pa3BHUTHE,
[PEPUHUMATEITBCKYIO
NesTeTbHOCTD B
rpodeccnoHaTEHOM
cdepe, UCTIoIb30BaTh
BHAHUS 110 (PMHAHCOBOM
rPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYyaIUsIX

B
HPAaBCTBCHHOI'O BOCIIUTAHUA:

obnactu JTyXOBHO-

-- c(hOpMUPOBAHHOCTH|
HPABCTBEHHOI'O CO3HaHMS,
ATUYECKOTO MTOBE/ICHUS;

OLICHHUBATb

CIIOCOOHOCTH

CUTyalluIO u IIPUHHUMATD|

OCO3HaHHbIE pelieHus,
OpUEHTUPYSICh Ha MOpPAJIbHO-
HPABCTBEHHbIE =~ HOPMBI U
[ICHHOCTH;

- 0CO3HAHME JIMYHOTO BKJIaJa B
[ocTpoeHue YCTOWYHBOTO
Oyaywero;

- OTBETCTBEHHOE OTHOLIEHHE K
CBOMM pOAUTENSIM U (WJIH)
Apyrum
CO3/IaHUI0 CEMbH Ha OCHOBE

YJIeHaM CEMBbH,
0CO3HAHHOTO NPUHATHUS
[ICHHOCTEH ceMEMHOM >KU3HU B
COOTBETCTBUU C TPAAULMUAMMU
HaponoB Poccuu;

OBnaieHue YHUBEpPCaJIbHBIMU
peFYJ'ISITI/IBHBIMI/I I[CflCTBHSIMPII
) caMOOpTaHHU3aIIUS:

- CaMOCTOSTEIBHO,
OCYIIECTBIIATH
[103HABATEIILHYIO
e TeIbHOCTD, BBISBJIATH
MPOOIIEMBI, CTaBUTh

bopMynupoBaTh COOCTBEHHBIE

u

3ajmaun B 00OpazoBaTeNbHOM
NMCATCIIBHOCTU HW JKU3HCHHBIX]
CUTyallUsiX;

- CaMOCTOSITETIHHO COCTaBIISTh
[UIaH peIleHuss TPOoOJIeMBbl ¢

Y4ETOM MUMEIOLINXCSI PECYPCOB,

YMETb  OIIEPUPOBATH  ITOHATUSMU:

palMOHAJIbHBIE, UppalOHAIIbHBIE,
[IOKa3aTeNbHbIE, CTCIICHHBIE,
llorapupmMuyecKue,

y

TPUTOHOMETPUYCCKHUC YpaBHCHU

HCPAaBCHCTBA, UX CUCTCMBI;

YMETb  OIIEPUPOBATH  ITOHATUSIMU:

MHOTOTPaHHUK, ceueHue
MHOTOTpaHHHKA, KyO, Mapajulelenunest,
urypa
[OBEPXHOCTh UIAH]IP,
KOHYyC, mmap, cdepa, cedeHus (HUTYpBI
KacaroIascs

pU3Ma,  [HPaMHJIA, u

BpalllCHUs,

BpaIlCHUS,
chepbl, IIMHAPA, KOHYyca, IUIOMIA/lb

IIJIOCKOCTD,

[IOBEPXHOCTU
[KOHyCa, IWIMHApA, IUIOMAaas chepsl,
00BeM KyO0a,
[mapaulesIeuIea, IUpPaMuIbl, IIPU3MBL,
KOHYCa, yMEHHe

MHOTOTPaHHHUKHU

MIAPAaMUJbl,  HPU3MBI,

MPSIMOYTOJIBHOTO

[INH/IPA,
M300paxarh
MOBEPXHOCTH BPAIICHUS, UX CEYCHUSI OT
PYKH, C  TIOMOIIBIO  YEePTEKHBIX]
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;

nIapa;
17l

YMCTb pacClio3HaBaTb CHMMECTPUIO B

yMETh
[TPaBUJIbHBIE MHOTOTPAHHUKH;

YMETh
[PSIMOYTOJIbHAsl CHUCTEMA KOOPJWHAT,

IMMPOCTPAHCTBC, pacrio3HaBaTb

ONEPUPOBATh  MOHATHIMU:
KOOpPAMHATHI
KOOpAMUHATHI
[MPOU3BEICHUE, YTOJI MEKY BEKTOPaAMHU,
cymMma

BEKTOpa

TOYKH, BCKTOp,

BCKTOpa, CKaJIIPHOC]

BEKTOPOB, IMPONU3BCACHUC

Ha YHUCJIO, HaXOoOdUuTh C

opmyu
oTpe3Ka,

IMOMOIIIBXO HN3YUCHHBIX

KOOPJAMHATBI CEpEINHBI

PaCCTOAHUC MCKAY ABYMS TOUKAMU




COOCTBEHHBIX BO3MOXXHOCTEH H
[PEAIIOYTEHN;

- JaBaTb OILIGHKY HOBBIM
CUTYaIUsIM;

CII0COOCTBOBATH
(OpMHUPOBAHUIO U TTPOSBICHUIO
[IUPOKOI 3PYIULIMU B Pa3HbBIX
001aCTIX 3HAHWM, HOCTOSHHO|
[MOBBINIATH CBOM
00Opa3zoBaTebHbIN u
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:
MCII0JIb30BaTh pUEMB]
peduiekcuu TUISE OLICHKH|
CUTyallud, BBIOOpAa BEPHOIO
[peIICHUS;

- yMETh OIICHUBATh PHCKU U
CBOEBPEMEHHO MPUHUMATH
[PEIICHUS 110 UX CHIDKEHUIO;

B) SMOIMOHANILHBIA HHTEJUIEKT,
[TpeIoJIararouii
c(hOpMUPOBAHHOCTH:
BHYTpEHHEN MOTHBALIUH,
BKJIFOYAIOLIENH CTPEMJICHHE K
ITOCTYDKCHHUIO IIEJIM U YCIEeXYy,
ONTHMH3M, HHHIIMATHBHOCTD,
YMEHUE JEeMCTBOBATh, HCXO[s
113 CBOMX BO3MOXKHOCTCH;

- OMIIATUH,  BKJIIOYAOIIEH
CIIOCOOHOCTH MOHUMATh
AMOIMOHAIIBHOE COCTOSIHHE
TPYTUX, YYUTBIBaTh €ro MpH
OCYIIECTBICHUHN
KOMMYHUKAIIUU, CIIOCOOHOCTH
K COUYYBCTBHIO i1
COTIEPEKUBAHUIO;

- COLIMATIbHBIX  HAaBBIKOB,
BKJTFOUAIOIITUX CIIOCOOHOCTH|
BLICTpAUBAaTh OTHOIICHUS C
TPYTHMH JTFOJbMU, 3a00TUTHCH,
[TPOSIBIISATH HWHTEpEC u
paspemnaTrh KOH(OIUKTHI

OK 04. DddexTuBHO
B3alMOJIEIICTBOBATD U
paboTaTh B KOJJIEKTUBE

CaMOCTOATCIbHOCTHU H
CAMOOIIPECACIICHUTO,

COTOBHOCTb K CaMOpPa3BUTHUIO,-

YMETh
CIIy4alHbIN

COOBITHE,

OTIepUPOBATH
ONBIT |
BEPOATHOCTD

MTOHATUSIMU:
CIly4aliHOE
CIIy4altHOI O,
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1 KOMaHJC

-OBJIa/ICHUE HABBIKAMHU y4eOHO-
LICCIIeIOBATEIbCKOM,
[MPOCKTHOM W COLMAJIBHOM|
1esITeIbHOCTH;

OByazicHUe yHHUBEPCAJIbHBIMMY
KOMMYHUKATUBHBIMHU
IMENCTBUSIMU:

0) coBMecCTHas AeATEIbHOCTD:

- NOHUMAaTh W UCIOJb30BaTh
[MPEUMYILIECTBA KOMAHJIHOW M|
WHINBUTYaILHON pabOTHI;

- IPUHUMATD 1[€JT1 COBMECTHOM|
eI TeIbHOCTH,
OPraHU30BbIBATh u
KOOPJIMHUPOBATH JICHCTBUS TI0|
€€ JIOCTHDKCHHUIO: COCTaBJIATH|
[J1aH JIEHCTBHM, paclpeneisaTh
pomn  C MHEHUN
Y9aCTHHUKOB

y4ETOM
00CyXIaTh
pe3yIbTaThl COBMECTHOMH|
paboTHI;
- KOOPAMHUPOBATh u
BBINOJIHATE pabOTy B yCIOBHSX|
PEaTbHOrO, BHPTYAJIBHOTO |
KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;
- OCYIIECTBISITH TO3UTHUBHOE
CTpaTeTUYECKOe TIIOBE/ICHUE B
Pa3INYHbIX CUTYyalUsX,
MpOSBIATE ~ TBOPYECTBO |
BOOOpakeHue, OBITH
MHUIIMATUBHBIM.
OBnaseHue yHUBEPCAJIbHBIMU
PETYISATHBHBIMH JIEHCTBUSIMHU:
) NIpuHATHE ce0s U JIPYrux

ITToIEN :

- TOpUHUMATh  MOTHUBBl H
APTYMEHTHI IPYTUX JIIOAEH mpu
aHaIH3e pEe3yIbTaTOB
IEesITENLHOCTH;

- MpHU3HABaTh CBOE IMPAaBO W
[IpaBO JpPYTrUX JIIOAEH  HA
OIITNOKH,

-  pa3BuUBaTh  CIIOCOOHOCTH|

[MOHUMAaTb MHUP C [O3UIUU

COOBITHS; yMETh BBIYUCIISTH
BEPOSITHOCTh c HCIIOJIb30BAaHUEM
rpadguyecKux  METOJOB; MPHUMEHSTH

(bopMyIIbl  CIIOKEHUST W YMHOKEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI
1 GopMyNbl TpU pELICHUH 3ajady;
OLICHUBATh  BEPOSTHOCTH  PEalIbHbIX
COOBITHII; 3HAKOMCTBO CO CIIy4aifHBIMHU
BEIMYMHAMU;,  YMEHUE

MpUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX

NIPpHUBOJUTDH

UUCCII B NPUPOJHBIX U 06H.[CCTB€HHLIX

MIBJICHUSX
- YMCTb CBO6OI[HO OIICPUPOBATDH
ITOHATHUAMMUN: CTCIICHb C O CJIbIM

[IOKa3aTCJIEM, KOPCHb HaTypaHLHOﬁ
CTCIICHHU, CTCIICHb C paluOHaJIbHBIM

[HOKa3aTeleM, CTENEHb C
e CTBUTEIIbHBIM (BeILIECTBEHHBIM)
rokaszareseM, JiorapupM 4ucia, CUHYC,
KOCUHYC M TaHITE€HC IPOU3BOJHHOIO
BV (WER

- yMeTb CBOOOJHO  OIEPUPOBATH|
MOHATUSIMU: rpaduk byHKIIUY,
oOpatHass  (QyYHKUMS,  KOMIIO3ULIUS
(byHKIUH, JIMHENHas byHKIMS,

KBajpaTH4Has (yHKUHUS, CTEleHHas
(byHKIUMS € IeNbIM  [TOKa3aTeseM,

TPUTOHOMETPUYECKHE ¢byHKIMY,
oOpaTHBIE TPUTOHOMETPUYECKUE
(byHKLIHN, [IOKa3aTelIbHas "

iorapugmuueckas  QyHKIUH;, yMETh
CTpOUTH I'pauKu (PYHKIMHA, BBITOIHSATH|
rpeoOpa3oBanus rpaduKoB QyHKINH;

- YMEThb rpaduxy]
(YHKIMN Ui M3YYeHHUS TPOIECCOB U
BaBHCUMOCTEH TpU pElIeHWH 3a/1a4 U3

HCIIOJIB30BaTh

NPYyruX Y4eOHBIX TNpPEAMETOB M U3

pCaHLHOﬁ KHN3HU, BBIPAXaTh
(I)OpMyJIaMI/I 3aBUCHUMOCTH MCKY
IBEINYNHaAMU,

- CBOOOJHO OMNEPUPOBATH TMOHATHUSIMHU:
HYETHOCTh  (YHKIMH, TIEPUOTUIHOCTH
(bYHKIIUM, OTrpaHMYEHHOCTh (QYHKIIHUH,
MOHOTOHHOCTh ~(DYHKITHH, JKCTPEMYM
(byHKIMK, HauOoJbIllee U HAUMEHbILEE
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NIPYroro 4ejaoBeKa

BHaueHUs (PYHKIMA HA TPOMEXKYTKE;
YMETh

(byHKIIHH;
YMETh HCIIOJIb30BaTh CBOMCTBAa W
rpadukn  QYHKOMA U1 pEIICHHS]
YPaBHCHHI, HEPABEHCTB M 3a1a4 C
napamMeTpamu; n300pakaTh

IIpOBOAUTH HUCCICIOBAHUC

Ha
KOOPAMHATHOM IUIOCKOCTH MHOECTB]
[PELICHUI YpAaBHEHHM, HEPABEHCTB U HX

CUCTEM
OK 05. OcymiectBasaTeh B 007JaCTH  3CTETHYECKOTOF YMETh  ONEPUPOBATH  IOHITHSIMHU:
YCTHYIO M TUCbMEHHYIO [BOCIIUTAHUSA: cpenHee apudmMeTruyeckoe, MeAHaHa,

KOMMYHHKAITUIO Ha
rOCy1apCTBEHHOM
s1361Ke Poccuiickoi
Denepanny ¢ yueToM
0coOeHHOCTEH
COIUATILHOTO U
KYJTbTYPHOTO
KOHTEKCTa

JCTETUYECKOE OTHOILICHHE K
MUPY, BKIIFOYast 3CTETUKY ObITa,
HAy4YHOTO
TBOPUYECTBA, CIOPTA, TpyAa H

158 TCXHUYCCKOT' O
0OIIECTBCHHEIX OTHOIICHUIA,

- CIOCOOHOCTb BOCIPHUHHUMATHh
pa3IMYHbIC BHJIBI
TpPaJULUKA U TBOPYECTBO CBOETO
U JPYrUX HApOJOB, OIIYIIATh
AMOI[MOHAIBHOE  BO3ICHCTBUE

HCKYCCTBaA,

MCKYCCTBA,
- YOSXKIEHHOCTh B 3HAYUMOCTH|
IS TMYHOCTH M OOIIecTBa
OTEUECTBEHHOTO W MHPOBOTO

STHUYECKHX
TpaauLUi

MCKYCCTBa,
KYJIBTYPHBIX u
HapOJHOTO TBOPUYECTBA;
rOTOBHOCTb

CAMOBBIPAXKCHUTO

K|
B Pa3sHBbIX
BHJIaX HMCKYCCTBA, CTPEMIICHUE
[IPOSIBIISITH KauecTBa|
TBOPYECKOM JINYHOCTH;

OBnajseHue YyHUBEPCAJIbHBIMU

KOMMYHUKATUBHBIMU
e CTBUSIMU:
a) oO1IeHue:
- OCYUIECTBJISIThH
KOMMYHUKAITUU BO BCEX

cepax KU3HU;

- pacno3HaBaTh HeBepOaJIbHBIE
CcpencTBa OOIIEHUsS, TTOHUMATh
3HAYEHUE COLIMAIBHBIX 3HAKOB,
pacrio3HaBaTh  MPEINOCHUIKY]

HanOOJIbIIIee ¥ HAMMEHbIIIEE 3HAYCHUS,
CTaH/IapTHOE
Habopa,
YMCHHEC H3BJICKATb, HHTCPIIPECTUPOBATH

pasMax, JUCIICPCHUA,

OTKJIOHCHHUEC YHCIIOBOI'O

UH(DOpMAIIMIO,  MPEACTABICHHYIO B
TabnuIax, Ha auarpamMmax, rpagukax,
OTPaXKaIOIIYI0  CBOWCTBA  PEajbHBIX|

[IPOIIECCOB M SIBIICHUH; TPEACTABIATH
MH(QOpPMAIMI0O C TMOMOIIBI0 TaOJIUIl M|
uarpamm; HCCJIEIOBATH|
CTaTUCTUYECKHE HAHHBIE, B TOM YHCIIE C
MPUMEHCHHEM TpaHUeCKUX METOJOB H

PJICKTPOHHBIX CPEACTB,

- yMeTb ONEepUpoBaTh MOHATUSIMHU:
TOYKa, npsimas, IIJIOCKOCTB,
[IPOCTPAHCTBO,  JIBYIPAHHBIM  YToJI,
CKPEIIHBAIOIINECS IpsSIMBIE,
[apauIeIbHOCTD y
[EPIIEHIUKYIIPHOCTD IPSIMBIX y

[JIOCKOCTEN, Yroll MEXIy HpsSMBIMH,
YTO1 MEXIAy HpsMOM M IUIOCKOCTBIO,
YTOJI MEXKIY IUIOCKOCTSMH, PACCTOSHHE
OT TOYKHM JO IUIOCKOCTH, PACCTOSIHUE
MEXIy IPSMBIMU, PACCTOSHHUE MEKIY)|
[JIOCKOCTSIMU;

- YMETb HCIIOJIb30BaThb IIPU PELICHUMY]
3ajad M3ydeHHbIe (DaKThl U TEOpPEMBI
[JJAHUMETPUU;  YMEHHUE
pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MUPA

OLCHUBATDH
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KOH(IMKTHBIX ~ CUTyallMd ||

CMSr4aTh KOH(IUKTHL;

pa3BepHYTO U  JIOTUYHO
M3JIaraTh CBOIO TOYKY 3PEHHS C
MCIIOJIb30BAHUEM  S3BIKOBBIX

CpE/CTB

OK 06. IIposBasaTh
rpaXk1aHCKO-
[MATPUOTUYECKYIO
MO3UIIHIO,
IIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEACHHE
Ha OCHOBE
TPaIULIMOHHBIX
00IIIeYCIIOBEUSCKUX
IICHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHU3AIUN
MCKHAIIMOHAIBHEIX U
MEKPETUTHO3HBIX
OTHOIIICHHUH,
MPUMEHSATh CTaHIAPThI
QHTUKOPPYIIIUOHHOTO
IMOBEJICHUS

- OCO3HaHHME OOYyYaIIUMUCH
[POCCUICKOMN I'PaKIaHCKOU
MICHTUYHOCTH,

- LCJICHAIIPABJICHHOC PA3BUTHUC

BHYTpCHHEH MO3ULINY
ITHYHOCTH HA OCHOBE JTYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN
HapOI0B Poccuiickoit

denepaurn, HUCTOPUYECKHX M|
HAMOHAJIBHO-KYJIBTYPHBIX

TpajuLIui, (dopmupoBaHue]
CHCTEMBI 3HAYMMBIX
[IEHHOCTHO-CMBICJIOBBIX
yCTaHOBOK,
QHTUKOPPYILIUOHHOTO
MUpPOBO33pEHUS,
[PaBOCO3HAHMUS,
PKOJIOTUYECKON KYJBTYpHI,

CIIOCOOHOCTH CTaBUTh ILIEIH M
CTpOI/ITI) JKHU3HCHHBIC I1JIaHbI,

B
BOCITMTAHUS:
OCO3HaHUE
KOHCTUTYITUOHHBIX
00s13aHHOCTEH,

qaCTu TpaXXJIaHCKOT' O

npaB
yBa)KEHHE

u

3aKOHA M MPABOIIOPSIIKA;

HpI/IHHTI/IC TpaI[HHHOHHBIX
HAITMOHAJIbHBIX,
00I1IEYETOBEYECKUX
TYMaHUCTUYECKUX
TEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTL MPOTHUBOCTOSATH

u

111€0JI0THH IKCTpEMH3Ma,
HallMoOHAMM3Ma, KceHodoOuu,
MTMCKPUMHUHALINT o
COLIMAJIbHBIM, peHI/IFI/IOSHI)IM,
paCOBBIM, HAIITMOHAJIbHBIM
MpU3HAKAM;

- TOTOBHOCTD BECTH|

CBOUX|

yMETh peliath TEKCTOBBIC 3a/1auu
pa3HbBIX TUIMOB (B TOM 4HCIIE HA
[IPOLICHTHI, I0JIU U YaCTH, Ha JIBHXKCHHE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT,
HAJIOTH, 3371a41 U3 00JIaCTH yIpaBlIeHUS]
ITUYHBIMH ¥ CEMEHHBIMU (DMHAHCAMM),
COCTaBIISITh ~ BBIPQKCHHUS, YpPaBHEHUS,
HCPAaBCHCTBA u ux CHUCTEMBbI I10
YCIIOBHIO 3a/1a4H, HCCIIE/IOBATh
[OJIyYUCHHOEC pEUICHUE U OLICHUBAThH
PaBIONOA00HOCT PE3YIIbTATOB,;

- *ymemv onepuposamv NOHAMUAMU:

onpedenenue,  akcuoma, — meopema,
creocmaeue, C801ICMEO, NPU3HAK,
DoKazamenbemeo, PABHOCUIbHDLE
popmynuposxu; ymemb
hopmynuposams obpamnoe u
npPOMUBONONOINCHOE ymeepaicoenue,
npUBOOUMb npuUMepbL U KOHMPAPUMEDD,
LUCNOIb306aMb Memoo
Mamemamuyeckou UHOVKYUU,
npo6ooums dokazamejbHble

paccysicoeHuss npu  pewieHuu  3a0ad,

oyenusams J102UYecKyl0 NpasuilbHOCb
paccyscoenutl;

*ymemv  c60600HO  onepuposambv
NOHAMUAMU nocneo08amenbHOCb,
apughmemuueckas npoepeccus,
ceoMempuieckas npozpeccus,
OeckoHeuHo yowisarowast

ceomempuueckas npozcpeccus, ymenib
sadasamo nOCﬂ@dOdeeﬂbHOCWlu, 8 mom

yucie ¢ NOMOWbIO  PEeKYPPEHMHbIX|
dopmyn;

- *yumemsv  gvlOUpamv  NOOX0OAWUL
Wmemoo oA pewienus 3a0ayqu;

noHUMaHUe 3HAYUMOCMU MAMEMAMmuKy
6 usyueHuu NPUPOOHBIX

O6W€CM6€HHZ)ZX npoyeccoe u SAGNeHUU,

U,

ymembv pacnosHaeantsv nposejiieHue

BAKOHO8 MAMEMAMuKU 6 UCKYyccmae,
npugooUms

ymembv npumepbol

mamemamudecKux OH’IKpblml/lZZ
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COBMECTHYIO JESIT€IbHOCTh B
MHTEpecax TPaKJAHCKOTO
oOImecTBa, yd4acTBOBaTh B
CaMOYITpaBJICHUH B
00111600pa30BaTEIHLHOM
OpraHu3auu u JIETCKO-
FOHOIIIECKUX OPTaHU3AIUAX;

- YMEHHE B3aUMOJICHCTBOBATH C
COI[MAIbHBIMM HHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIIHSIMH
11 Ha3HAYCHHUEM;

- TOTOBHOCTh K T'YMaHHTapHOM
15 BOJIOHTEPCKOM|
eI TeIbHOCTH;
[MaTpUOTUYECKOTO BOCTTUTAHUS:
- c(hOPMHUPOBAHHOCTH|
[POCCUICKOM I'PaKIaHCKOU
MIEHTUYHOCTHU, TMaTPUOTU3MA,
YBaXXEHUS K CBOEMY Hapomy,
YyBCTBa OTBETCTBEHHOCTH
rnepen PomuHOM, TOpmoctu 34
CBOH Kpaii, cBot0 PonuHy, cBOH
S3bIK U KYJIBTYPY, IPOLUIOE U
HacTosIIee
MHOTOHAIIMOHAJIFHOTO  Hapoa)
Poccuu;

- IIEHHOCTHOE OTHOIICHHE K|
TOCYJAPCTBEHHBIM CHMBOJIAM,
MCTOPUUECKOMY U MPUPOTHOMY]
HacJeIUIo, MMaMSATHUKaM,
TpaguiusM HapojoB Poccun,
mocTH>KeHUsIM Poccun B Hayke,
MCKYCCTBE, criopre,
TEXHOJIOTHSIX U TPY/IE;

- uaedHas  yOeXIEHHOCTD,
TOTOBHOCTh K CIY)KCHHUIO U

3armuTe OreuecTBa,
OTBETCTBEHHOCTH 3a €ero
cyns0y;

OCBOCHHbIE  OOyYaroIHUMUCH]
MCKITPCAMETHBIC TIOHATHUA U

YHUBEpCAJIbHBIE yueOHbIE
neicTBus (perymisTUBHBIE,
[M03HABATENIbHBIE,
KOMMYHHUKATHBHBIE);

poccutickou u
Mamemamu4ecko HayKu

MUpPoBOU
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CIIOCOOHOCTD 1504

CITOJIb30BaHUS B
[MO3HABATEIILHOM M COIUAIILHOM|
MpPaKTHKE, TOTOBHOCTE K
CaMOCTOSITCIIBHOMY
[JIaHUPOBAHUIO

OCYILICCTBJIICHUIO

y
y4ueOHOH
NEeSITeIbHOCTH,  OpraHU3aluy]
y4eOHOro COTpYAHHUYECTBA C
Me1arornyecKuMH

[paOOTHUKAaMU U CBEPCTHUKAMU,
K  y4acTHIO
MHIMBH1yaJIbHOU

00pa3oBaTeNbHOI TPACKTOPUH;

B IIOCTPOCHHU

- OBJIaJICHUE HaBBIKAMHU
y4eOHO-UCCIIeI0BATEIbCKOM,
[IPOEKTHOM W COLMAIbHON
e TeIbHOCTH

OK 07. ConeiicTBOBaThH
COXPAHEHUIO
OKpY>KaroIen Cpepl,
pecypcocOepexeHHIo,
[IPUMEHSTH 3HaHUSI 00
M3MCHCHHUN KIIUMaTa,
[TPUHITAITBI
OEPEKITUBOTO
MPOU3BOJICTBA,

B HEKTUBHO
IIelCTBOBATh B
Ype3BBIYAITHBIX
CUTYaIUsIX

HE MpPUHUMATh JICUCTBUS,
[IPUHOCSIIINE Bpe/|
OKpY’Karolllen cpee;

- yMETh  NPOrHO3UPOBATH
HEeOIaronpusITHbIE
PDKOJIOTUYECKHE  IOCIEACTBUSA
[PEIIPUHUMAEMBIX JEHCTBUH,

[peoTBpallaTh UX;

- pacumpuTh OTIBIT
NEATEIIBHOCTH  DKOJIOTHYECKOM
HalpaBIeHHOCTH;

- pa3pabaTbIBaTh IUIaH]

pelieHus: MpoOJIeMbl C y4EeTOM
AHAJIN3a NMCHOIINXCSI|
MaTepI/IaJ'II)HBIX Hj
HeEMaTEepHaIbHBIX PECYPCOB;

- OCYIIECTBIIATH|
[[eJICHATTPaBICHHBIH ITOMCK
MepeHoca CpeiCcTB U CIocoO0OB
e CTBUS
MpodecCHOHATBHYIO CPey;

- YMCTb IICPCHOCUTL 3HAHUSA B

B

MI03HABATEIbHYIO "
[PAKTUYECKYIO obnactu
PKU3HEACATCIIBHOCTH,

- [IpcyilaraTb HOBBIC IIPOCKTHI,
OLICHUBATbL HJICH C IIO3HUIINH

YMETb
GyHKIHS,
POU3BOHAS,

OIpeaeICHHbIN

OTIepUPOBATH
HEeIpepbIBHAS

TIOHSATUSIMH:
ynKnus,
nepBooOpa3Has,
UHTErpa; YMETh
HAXOWTh IMPOW3BOIHBIC 3JIEMEHTAPHBIX
bynxumii,
MaTepHAIBL;

UCIIONIB3YSl  CIIPaBOYHbBIE

UCCIIEI0BATh
ciydasx (yHKUMHM Ha
MOHOTOHHOCTb, HaXOJWUTh HaHOOJbILINE
M HaUMEHbIIME 3HaueHHs (QYHKUUH;
CTPOUTh TpapUKH MHOTOWIEHOB C

M CIIOJIb30BAHHUEM arirapara

B|
MPOCTEUIIINX

MaTEMaTU4YECKOr0 aHaJIu3a; PUMEHSTH|
[MPOU3BOJHYIO NPHU PEIICHUM 3a1ad Ha
IIBUYKECHHE,

pewiath IIPaKTHUKO-

OpUEHTHUPOBAHHBIE 3a1a4u HA
HanOOJbIINEe U HAUMEHbIINE 3HAYCHMUS,
HAa HaXO0XJIEHHWE IIyTH, CKOPOCTH H
YCKOpEHUS;

YMETb  ONEPUPOBAThH

JIBKCHUC B IIPOCTPAHCTBE, I'IOI[OGHBIG

IIOHATHUAMMU

(burypbl B MPOCTPAHCTBE; UCIIOIB30BAThH
OTHOIIIEHUE TIIONIaJAei TOBEPXHOCTEN U

00BeMOB  MOAOOHBIX  GUTryp  TpHU

PEIICHUH 3a]1aY,

YMCETh BBIUUCIIATE T'C€COMCTPHYCCKUC

BETUYHUHBI (UIMHA, YTOJ, TIUIOMIAb,
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HOBU3HBI, OpUTrMHAJIBHOCTH,

[MPAaKTUYECKOW 3HAYMMOCTH;

JaBaTb OLCHKY HOBBIM|

CUTYyallUAM, BHOCHUTDH)
KOPPEKTHBBI B ACATCILHOCTD,
OLICHUBATh

[PE€3YJIbTAaTOB LECIISAM

COOTBCTCTBUC

00BeM, IJIOIIAb IIOBEPXHOCTH),
MCTIONB3ys M3ydeHHbIE (OpMYyNBl U
METOIbI

MK 3.3. IlpoBoauth
IeJar ornIeCKUi
MOHHUTOPUHT TTPOIIECCa
14 pe3yJIbTaToB
0OydeHUs
BOCIIUTAHUSI nereu
[PaHHETO n
ITOIIIKOJIBHOTO
BO3pacTa.

[IpoBeneHNsT AMArHOCTUKU M
OLICHKU pe3yJIbTaToB

00y4deHus, pa3BUTHS

BaHSATHIX c y4eToM|
BO3PACTHBIX 5|
VH/IMBUTYaJIbHBIX
0COOEHHOCTEMN;

[IrpoBeaeHUs MEeIarorn4ecKon
TMarHOCTUKKA  (MOHUTOPHUHTA),
[103BOJISIOIIEH OLICHUTH|
[pe3ynbTaThl OCBOEHHUS IEThbMU
[pPaHHETO JOLIKOJILHOT'O
BO3pacra denepanbHO

00pa3oBaTeNbHON TPOrpaMMBbI

u

ITOIIKOJIBHOTO 00pa30BaHUsI.

CO6I/IpaTB 1 CUCTCMATHU3NUPOBATH JAHHBIC
IMOHUTOPUHI'A B Ta6J'II/ILILI.
IPaccunThIBaTh OMHMCATEIIHHBIE

31
CTaTUCTUKH (CpeqHee, MeJHaHy,
BOCIIUTAHUS JOLIKOJBHUKOB HA)
51

CTaHJIaPTHOE OTKJIIOHEHHUE).

CTpouTh TpaduKu pactpeneacHus IJIs
HATJISITHOTO MIPEICTABIICHUS JaHHBIX.
I[poBOINTH CPaBHUTEIBHBIN aHATU3.
Onpenensarb CTAaTUCTUYECKYIO 3HAUUMOCTh
pPa3INYUil MEXy TpyIIaMu
MHTEepIIPETHPOBATEH PE3YIBTATHI
CTATHCTHYECKOTO aHAIN3a B KOHTEKCTE
TIeIarOrMISCKON THATHOCTHKH.
[IpencraBisTh pe3ynbTaThl B BUIE OTYETOB,
rpadukoB u auarpamm . [IpousBoauts
[pacyeT KOJMYECTBA BO3MOXKHBIX IPYIIIOBBIX
KOMOMHAII neTell U1 COBMECTHBIX
BaHsATuil. [[pon3BOANTE aHATU3
BAPUATUBHOCTHU MEAATOTMYECKUX METOJIUK

2. CTpyKTypa M coaepxanue 001eo0pa3oBaTe/IbHON JTUCHUILIHHbBI
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2.1. O0beM TMCHUILVIMHBI M BUABI y4eOHOH padoThI

Bua yueOHoii padoThI Oo0bem B
yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 230

B T.4.

KOMOMHHMPOBaHHbBIE 3aHATUS 225

KOHTPOJIbHBIE pabOTHI 7

OcHOBHOE conepslcalmel 198

IIpodeccuonaabHO OPHEHTHPOBAHHOE CO/IEPKAHME (COTepIKaAHUe 34

MPUKJIAJTHOTO MOIIy.IIH)Z

TIpoMeKyTOUHAS ATTECTAMS® (9K3aMEH) 6

! OcHoBHOE cozepKaHue BKIIOUACT COAEPKATEIbHbIC JIHHHM [0 ydeGHOMY mpeamery «Maremaruka» (6a30Bblii
ypoBeHb) DenepanbHoll 00pa3oBaTeNbHON MPOTPaMMBbl CPEJHEro 00IIero 0Opa3oBaHus, yTBEPKICHHON IPUKA30M
MunucrepctBa npocsemienus Poccuiickoit ®enepanun ot 18 mas 2023 r. N 371 (B pemakuuum Ilpukaza
Munnpocsemmenust Poccun ot 9 oxtsiopst 2024 r. N 704).
2 IIpohecCHOHANLHO OPHEHTHPOBAHHOE COJEPKAHHE MOXKET ObITh pPACHPENEICHO IO pasfenaM  (TeMam)
WM CKOHLIEHTPUPOBAHO B paszaene [IpuxknaaHoit Moxynb
¥ dopma MPOMEKyTOIHOH ATTECTALINH U KOJTHYECTBO YACOB, OTBOJAUMBIX Ha €¢ IIPOBEICHHE, PErIaMEeHTHPYIOTCS
yueonbsM m1anoM OIT CITO.
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2.2. TemaTu4eCcKMid IJIAH M COIEPKAHUE TUCITATIIMHBI

Conep:xxanue ydye0HOro marepuasa (0CHOBHOE M MPodeccCHOHAILHO
HanmenoBanmue pa3jiesion 4 . O0bem | Dopmupyembie
" TeM OPUEHTHPOBAHHOE) , 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM wacoB | KOMIETeHIH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHOBHOe co/Iep:KaHue

Pazjen 1. [loBTOpeHne Kypca MAaTEMATHKH OCHOBHOM IIKOJIbI 18

Tema 1.1. Copepkanue y4eOHOro Marepuana 2

Hens u 3anaun matemMatuky | Llenp u 3a1aun MaTeMaTHKU MIPU OCBOGHUU CIIEUUANBHOCTH. ba3oBble 3HAHUS U YMEHUS

npu OCBOEHHUH | IO MaTeMaTHKEe B MPO(ECCHOHATBHOW M B TOBCETHEBHOW ACATEILHOCTH. MHOXKECTBO,

CHELUAaJIbHOCTH. omnepauuu Haj MHOXkecTBamu. Jluarpammsel Ditnepa—Benna. Mcnonb3oBanue Te0peTHKo-

MHoOkecTBa U JTOTHKA MHOKECTBEHHOTO afmapara [Jisi ONUCAaHUs peajbHBIX TMPOIECCOB W SBJICHUN B
npoecCHOHANBHOM AESITETbHOCTH, MPH pPEIIeHUWH 3a4ad U3 APYruX JUCIUILIUH.
Ornpezenenne, Teopema, Cle[CTBUE, J0Ka3aTeIbCTBO OK 01,

Tema 1.2. CopepxaHue yaeOHOro MaTrepuana 2 OK 02,

Yucna ¥ BLIYUCICHUS Harypanbnabie u nenble yucna. [Ipu3Haku AENMMOCTH LENbIX 4dKcen. PanuoHanbHbIe OK 03,
yricna. OObBIKHOBEHHBIC U JECSITUYHBIE TPOOH, IPOLIEHTHI, OECKOHEUHBIEC MEPHUOTUIECKIE OK 04,
npobu. ApudmMernueckue Orepanud ¢ paluoOHAIBHBIMU YHCIAMHU, TPeoOpa3oBaHUS OK 05,
YUCJIOBBIX BbIpaXXeHUM. JlelicTBUTENbHBIE YKCla. PalMoHanbHbIE U UPpPaLUOHATIbHBIC OK 06
yucia. ApudMeTudeckue omneparuu ¢ JeHCTBUTETbHBIMU YHuciIaMH. [IpulnmxEHHbIe OK 07
BBIYMCIICHHUS], IPABUJIA OKPYTJIEHUS, IPUKUKA U OLICHKA PE3YJIbTaTa BIYMCICHUIN IK...

Tema 1.3 Copepkanne y4eOHOro Matepuana 4

ToxnecTBa u | ToxxaecTBa W TOXKIECTBEHHBIE NpeoOpazoBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.

TOXKIECTBCHHBIE HepasenctBo, pemienue HepaBeHcTBa. Metoa uHTEpBaioB. Pemienue nensix U 1poOHO-

npeoOpa3oBaHuUs. palMOHANbHBIX YpaBHEHUM W HepaBeHCTB. lIpuMeHeHue ypaBHEHUI W HEPABEHCTB K

YpaBHeHust pElIeHUI0 MaTeMaTHYeCKUX 3a7a4d U 3a/1ad U3 Pa3IMYHbIX 00JlacTel HAYKU U peaibHOU

Y HEpaBEHCTBA KU3HU. CUCTEMBI U COBOKYITHOCTU PALIMOHAJIbHBIX YPaBHEHUN M HepaBEHCTB. CUCTEMBI
JIMHEWHBIX ypaBHEHU. PellleHre NpuKIaaHbIX 3ajlad ¢ MOMOIIBIO CUCTEMBbI JTUHEUHBIX
ypaBHEHUN

4

OO6pa3oBarebpHas OpraHU3alus BIIPABE CAMOCTOSITEIBHO ONPENENATh ITOCIIEeI0BAaTEIbHOCT H3YUCHUS Pa3fAelioB U TeM, BXOIINX B HUX, a TAKKE IepepactpeiesiTh KOINIECTBO
4acoB JUISi OCBOCHHMSI OOYYalOIIMMHUCS Y4EOHOro Marepuaja C y4eTOM JIOTMKH (OpPMHpOBaHMS NPEIMETHBIX pPE3yJIbTAaTOB, OOMMX M NPO(ECCHOHAIBHBIX KOMIICTECHIIHH,
MEXXIPEIMETHBIX CBSI3eH C IPYIrMMH JUCHUIIIMHAMHU 00111e00pa3oBaTesIbHOTO U o01IenpodeccnoHaIbHOro nuKiIoB yuyeoHoro miana OIT CTIO
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Tema 1.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/ep:KaHHe (CoJep:KaHue MPHUKJIATHOIO 4
IIpouieHTHBIE  BBIYMCICHUS | MOAYJIsI)
B npodeccuoHanbHbIX | [IpuMeneHne aApoOeil W MPOLCHTOB U PELICHHs MPHUKIATHBIX 3a1ad M3 Pa3IHIHbIX
3aja4ax oTpaciel 3HaHUMM W peanbHOW >kM3HU. [IpuONMKEHHBIE BBIYMCIEHUS, IIpaBUIIA
OKpYIJICHUS, NPUKHAIKA M OLEHKAa pe3ylbTaTa BBIYMCICHUN. Pa3Hble CcHocoOs
BBIYUCIICHHSI TPOLEHTOB. [IpoleHTHBIE BBIUMCICHUS B NPOQPECCHOHATBHBIX 3a]adax.
[IpuMeHeHrEe ypaBHEHHI U HEPABEHCTB K PELICHUIO MaTEMaTHYECKHUX 3a7ad U 3a1a4 U3
pa3IMYHBIX 00J1aCTeH HAYKH U PEATbHOM KU3HH
Tema 1.5. CopepxaHne yaeOHOro Marepuaa 2
ITocnenoBarenbHOCTH [TocnenoBarenbHOCTH, C€HOCOOBI  3alaHUs  IoOcienoBaTeNbHOCTEH. MOHOTOHHBIE
U IIPOTPECCUH 1OCJIeI0BaTENbHOCTU. ApudmeTnyeckas U reoMerpuueckas nporpeccuu. beckoHeuHo
yObIBaromiasi reomerpudeckass nporpeccus. CyMMa OecKOHEYHO  yOBIBarOLICH
reoMerpuueckor nporpeccun. @opmyna CIOXKHBIX IIPOLEHTOB. lcmonp3oBaHue
IIPOIPECCUU JIJIsl PELICHMsI pEaJIbHBIX 3a/1a4 PUKJIAJHOIO0 Xapakrepa
Tema 1.6. Coneprkanue y4eOHOro Marepuana 4
®yHKUMU U TpapuKK Oyuknus, crnocoObl 3amanus ¢yHkuuu. [paduk ¢yHknuu. B3anmuo o00patHbIE
¢yakur. O0acTh ONpeNeNeHUs] U MHOXKECTBO 3HaueHHWU (yHKIuU. Hymu ¢yHKIuu.
[TpoMexyTkH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUU
Konrposbnas padora no pasaeny 1.° BxoHOI KOHTPOJIb
Pa3ned 2. Crenenn u Kopuu. CreneHHas, NoKa3aTeJbHas U Jorapupmuyeckas GyHkuuu 42
Tema 2.1. Copepkanne ydeOHOro Matepuana 4
Apugpmernyeckuil KopeHb Apudmernueckuil KOopeHb HaTypanbHOW creneHu. JledicTBus ¢ apudmerndeckumu OK 01,
N—0i1 CTETCHHU. KOPHSIMH N—OMW CTEIIECHH. OK 02,
Tema 2.2 Copepxanue yaueOHOro Marepuaia 4 OK 03,
Crenenn. CrannaprHas Crenenb ¢ nenbM nokaszareneMm. CtannaptHas Gopma 3anucy AeHCTBUTENBHOTO YKCTIA. OK 05,
¢dbopma 3anucu Hcnonp3oBanue mnoaxozsmeid (GopMbl 3amucH JEHCTBUTENbHBIX YMCEN JUISl pEeIICHUS OK 06,
JEMCTBUTEIBHOTO YNCIa IPAKTUYECKUX 3a7ad M IMpeacTaBiIcHHMs JAaHHbIX. CTeNeHb C  palvOHAIbHBIM OK 07
noka3aresneM. CBoiicTBa creneHu. [IpeoOpazoBanue BhIpaKeHUMN, COAepKAIINX CTEEHH IIK...
C pallMOHAJIbHBIM I10Ka3aTEIEM
Tema 2.3. Copneprkanne ydeOHOro MaTeprana 2

° Yacel KOHTPOJIbHBIX pa60T YYTCHBI B COACPIKaHNU y‘{C6HOF0 MaTtepurajia 1 BXOJAT B 06HI€6 KOJIMYECTBO YacCoOB 110 pa3aciy
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Crenennas GyHKIUS

CreneHHas (QyHKIUS ¢ HAaTYpajbHBIM U LIEJIbIM IOKa3aTeneM. EE cBoiicTBa u rpagux.
CBoiicTBa u rpaduk KOpHS N-0il CTENEHN

Tema 2.4. Uppaunonaneusie | Comepikanue yueOHOro MaTepuaia 6
ypaBHEHHMs M HEPABEHCTBAa | PemeHune uppannoHalbHBIX YpaBHEHUN U HEPABEHCTB
Tema 2.5. Tlokazatenbuble | Comepikanne yueOHOro MaTepuana 6
ypaBHeHMs U HepaBeHCTBa | [lokasarenbHbIe ypaBHCHHS U HEPABEHCTBA
Tewma 2.6. CopepxaHne yaeOHOr0o Marepuaa 6
Jlorapudm uucna. Coiicta | Jlorapudpm uymcia. Jlecaruuynple © HaTypaiabHble Jsorapudmel. IIpeobpasoBanue
norapupmMoB BBIPKEHUI, CONIEPKAIUX JIOTapUPMBbI
Tema 2.7. Iloxazarenbnas | ComeprkaHue yueOHOro MaTepuaia 8
u norapudmuueckas | [TokasatenpHas W Jjiorapudmuueckas (yHKIMH, WX CBOMCTBA W  IpaduKu.
byHKINH, ypaBHeHus, | JlorapudpmMudeckne ypaBHeHUS U HEPABEHCTBA
HEpAaBEHCTBA
Tewma 2.8. IIpodeccnoHaAIbHO OPHEHTHPOBAHHOE CO/AepP:KaHHe (CoJep:KaHue MPUKJIATHOIO 4
Jlorapudmsl B mpupoe MOJYJIsT)
U TEXHUKE [Tpumenenne norapudma. Vcropust pasButust MareMaTuku. Jlorapupmudeckas criupaib
B npupojge. Ee maremaruueckue cBoiictBa. Mcnonp3oBanue rpadukoB (GyHKIUN IS
MCCJIEIOBAHMSI IPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE BO3HUKAIOT IIPH PELICHUHU 3a]1a4 U3
pa3aNyYHbIX 00JacTel HayKH U pealbHOM JKU3HH
Tema 2.9. Copepkanne ydeOHOro Matepuana 2
[TpumeHeHMe ypaBHEHUH, Hcnons3oBanue rpadukoB (YHKIUN IS PElICHUS YpaBHEHUW M JIMHEWHBIX CHCTEM.
CHCTEM U HEPABEHCTB [lpumeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKHUX 33734 U
K PELICHMIO 3a/1a4 3a/1a4 U3 pa3UYHbIX 00JIaCTel HAYKU U pealbHOU KU3HU
Kountposabnas padora o paznemny 2
Pa3nea 3 Ilpsimble ¥ NJIOCKOCTH B pocTpaHcTBe. KoopAnHATHI H BEKTOPHI B IPOCTPAHCTBE 30
Tema 3.1. Copepkanne ydeOHOro Matepuana 4 OK 01
IToBropenue nnanuMeTpuu. | OcHOBHBIE (GUTYpBI, (GakTBl W TeopeMbl TutaHuMeTpur. OCHOBHBIE TTOHSATHS OK 02’
OcHoBHBIE IOHATHUS | crepeoMeTpu.  Touka, mpsiMas, IUIOCKOCTh, HpocTpaHcTBO.  lloHsTHE 00 OK 03’
CTEpPEOMETPUH AKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUU: aKCHOMbBI CTEPEOMETPUH U CIIEJICTBUS U3 OK 0 5:
X OK 07
Tema 3.2. Coneprkanne yaeOHOro MaTepuaa 6 K...
[IpsiMble U TIOCKOCTH B3anmMHoe pacrniosioskeHue NpsIMBIX B IPOCTPAHCTBE: NEepeCeKaroNINecs, napaenbHble U
B IIPOCTPAHCTBE. | cKpemuBatonmecs npsMole. [lapamiensHoCTh NPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE:
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[TapannenbHOCTh  MPSMBIX,
IpsAMOM M IUIOCKOCTH,
IJIOCKOCTEH

napajuleJibHble  IpsIMbIE B IPOCTPAHCTBE, MAPAJUIENIBHOCTh  TPEX  IPSAMBIX,
NapaJUIEIIbHOCTh IPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMM CTOPOHAMH, YIOJI
MEXIy IpsAMBIMH B IIpOCTpaHCTBE. IlapayebHOCTh IJIOCKOCTEH: IapaljieiIbHBIC
IJIOCKOCTH, CBOMCTBA MAapauIeNIbHBIX IUIOCKOCTed. IIpocreimme NnpoCTpaHCTBEHHBIE
(GUrypsl Ha JIOCKOCTU: TETPa’p, KyO, napajuienenuiesi, HOCTpPOCHUE CeUeHU

Tema 3.3. CopepxaHne yaeOHOr0o Marepuaa 4

[lepneHAUKyYISIPHOCTH [leprieHAUKYASIPHOCT, TOPSMOM M IUIOCKOCTH: MEPHEHAUKYJSPHBIE MpPSIMbIE B

MPSIMBIX IIPOCTPAHCTBE, NPSMbIE NapaJJICIbHbIE U IMEPIEHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK

U IJIOCKOCTEN MEPIECHANKYJSIPHOCTH TPSIMOM M IUIOCKOCTH, TEOPEMA O MPAMOUN IMEPIEHAUKYISIPHON
MJIOCKOCTH

Tewma 3.4. Copepxkanue ydeOHOro Marepuana 4

VYTrubl MeXAy IPAMBIMU VYrisl B OpOCTpaHCTBE: Yrojl MEXAY HOPsIMOM MU IUIOCKOCTBIO, JIBYIPAHHBIA YTOJI,

U IUIOCKOCTSIMHU JIMHEHHBIM yroJl JIBYIPAaHHOro yria. llepneHaukyissp M HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JIO0 TUIOCKOCTH, PACCTOSIHHUE OT MPSMOM 10 TUIOCKOCTH, MPOEKIUs (PUrypsl Ha
IJIOCKOCTh. lIepneHauKyIsspHOCTh IIIOCKOCTEW: NPU3HAK MEPIEHAUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX nepreHIuKyIIspax

Tema 3.5. Copepxkanue y4eOHOro Marepuana 4

Koopaunatsl u BEKTOpBI BekTtop Ha mockocth U B mOpocTpaHcTBe. CJOXKEHHWE W BBIUUTAHHUE BEKTOPOB.

B IIPOCTPAHCTBE YMHOXkeHHEe BekTOopa Ha uucio. PasnokeHne BekTopa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemenue 3agad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJ ACUCTBUM ¢ BeKTOpaMu. [IpsMoyronbHas cucteMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunarts! Bektopa. [Ipocrelimme 3agaun B KOOpAUHATAX. YTOJI MEXKIY BEKTOpaMH.
CkansipHOE€ MNpOM3BEACHHE BEKTOPOB. BpIUMCIEHHE YIIOB MEXIAYy MPSIMBIMH U
10cKocTsIMU. KoopimHaTHO-BEKTOPHBIN METOJ IIPU PEIEHUH FEOMETPUYECKHX 3a1a4

Tema 3.6. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO 6

[Ipsimble M TIOCKOCTH MOJYJIsT)

B IIPAKTHUYECKUX 3a7a4ax Pacnionoxxenne mpsIMBIX U IUIOCKOCTEM B OKpYyXarolleM Mupe (IpHpoje, HUCKYCCTBE,
apXUTEKType, TeXHUKE). Pellienne npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4

Tema 3.7. Coneprkanue yueOHOro MaTepuasa 2

Pemenne 3amau. IIpsmeie Pemenne 3a1a4 Ha Hax0/JIEHHE T€OMETPUUYECKUX BEJINUMH C UCIIOJIb30BAHUEM alllapara

U TUIOCKOCTH, KOOPAUHATEI | BEKTOPHO# ajireOpsl

U BEKTOp KonTtpoubHnas padora no pazneny 3

Pa3nea 4. OcnHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 26
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Tema 4.1. Copeprkanue y4eOHOro Marepuasa 6 OK 02,

OCHOBBI TPUTOHOMETPUU CuHyc, KOCUHYC ¥ TaHT€HC YUCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC OK 03,
YK CIIOBOTO apryMeHra. Tpuronomerpuueckas OKPY’KHOCTb, oIpeneIeHue OK 04,
TPUTOHOMETPUUYECKUX (DYHKLUH YUCIOBOIO apryMeHTa OK 05,

Tema 4.2.  Ocnosuble | Conepxanue y4eOHOro MaTepuana 6 OK 06,

TPUTOHOMETPUUYECKHE [IpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE IK...

TOX/IeCTBa bopMyITBI

Tema 4.3. Copneprkanue y4eOHOro Marepuasa 4

Tpuronomerpuueckue Oynkuus. [lepuogmueckue ¢pynkunu. Tpuronomerpuueckne (QyHKIMH, UX CBOHCTBA U

GyHKLIMH, HMX CBOWCTBa M | rpaduku

rpaduku

Tema 4.4. CopepxaHue yaueOHOro MaTrepuana 6

Tpuronomerpuueckue Pemienne  TpuUroHomMeTpHuYeCKMX  ypaBHeHMM. IIpuMmepsl  TPUIOHOMETPHUYECKHX

ypaBHEHUS U HEPABEHCTBA | HEPABEHCTB

Tema 4.5. IIpodeccnonanbHO OpHEHTHPOBAHHOE CcO/iep:KaHUe (coAeprkaHUe TPHUKJIIATHOIO 2

Hcnonb3oBanue MOJLYJIsT)

TPUTOHOMETPHHU [IpoBeneHne MPaKTUYECKUX PAacdyeToB MO GopmyiaM TpUroHoMmeTpuu. Vcmonb3oBaHue

B npopeccuoHanbHol | rpadukoB  (GYHKUMHA [UIsI MCCIIEAOBAHUS TPOLIECCOB ¥ 3aBUCUMOCTEH, KOTOpbIC

chepe BO3HHUKAIOT NIPH PELICHUH 3aJ1a4 U3 IPYTUX YUeOHBIX JTUCIMILUIMH U pealbHON XKU3HH

Tema 4.6. CopepxaHre y9eOHOr0 Marepuala 2

Pemmenune 3a1a4 | TpuroHoMmerpudeckue GyHKINHU, TOXXKJIECTBA U YPABHEHUS

TPUTOHOMETPHUU Kounrpoabnas padora no pazneny 4

Pa3nes S. MHOrorpaHHHMKH M TeJ1a BpallleHust 34

Tema 5.1. Copepkanne ydeOHOro Matepuana 8

MHororpaHHUKH [ToHATHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHUKA, BBIYKIIbIE H OK 01
HEBBIMTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOTpaHHHWKA. l[Ilpu3ma: n-yroipHas OK 02’
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; IpsMasi U HAaKJIOHHAs PU3Mbl; OOKOBasi U MOJHAs OK 0 5’
MOBEPXHOCTh TpH3MBL. [lapamrenenunen, NpsSMOYTOJIbHBINA MapauieNenunel U ero OK 0 6’
cBoiicTBa. [lupamuaa: n-yronpHast nmupaMujia, TpaHU U OCHOBAaHUE MUpPAMUIbI; OOKOBas OK 07
U TIOJTHAsI TIOBEPXHOCTh NMHUPAMUJBI, TPABWIIbHAS W yCEUEHHAS MUpPaMUAA. DIEMEHTHI K
OpU3Mbl U TUpaMUIbl. BbIUuCIIeHHE 371€MEHTOB MHOIOIpAaHHMKOB: pEOpa, AuMaroHaiu,
YTJIbI

Tema 5.2. Copneprkanne ydeOHOro MaTeprasa 6
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[IpaBuibHbIE
MHOTOTPaHHUKH.

[Tnomane MTOBEPXHOCTHU
MHOT'OTPaHHUKOB

[IpaBunpHbIE MHOTOIPAHHHMKHU: IOHATHE MPABWIBHOTO MHOTOIPAaHHMKA; IPaBUJIbHAA
Mpy3Ma U IpaBWIbHAS NMUPAMUIA; MPABUIIbHAS TPEYroJibHAsA NMUPAMUIA U MPABUIbHBIN
TeTpa’p; KyO. [IpencraBieHue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTAdAP, AOJEKadAp U
ukocadap u ap. CedeHus mpusmbl U nupamuabl. [lnomane G0KOBOW MOBEPXHOCTH U
MOJIHOM TMOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIA[Ab OCHOBAHUU, TeopeMa O OOKOBOM
MOBEPXHOCTH TpSMON mpu3Mbl. [Lmomans OOKOBOW IMOBEPXHOCTH M MOBEPXHOCTH
MPaBWIBHON NHpaMubl, TeopemMa O IUIOHaAd OOKOBOW IOBEPXHOCTU YCEUEHHOM
MMAPAMU I

Tema 5.3.
Tena BpameHus

Copepxanue yueOHOro Marepuana

[Munuaapuueckas MOBEPXHOCTh, OOpa3yoIllve IMIMHIPUYECKON TMOBEPXHOCTH, OCh
IIMHAPUYECKOW TOBepXHOCTH. Llmnmmuap: ocHoBaHMs © OOKOBasi IOBEPXHOCTH,
oOpa3ymomas ¥ OCb, IUIOMIaAhr OOKOBOW M TOMHOW TmoBepxHOCTH. KoHHuYeckas
MOBEPXHOCTh, O0pa3yrolue KOHMYECKOH MOBEPXHOCTHU, OCh M BEpPLIMHA KOHUYECKOU
noBepxHocTU. KoHyc: ocHOBaHuWe U BepiInHa, 00pa3yrolas u 0Cbh, MIIOHaaAb OOKOBOI 1
IIOJIHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC: OOpas3ylollue M BbICOTA, OCHOBAaHUS MU
6okoBas noBepxHocTh. Cdepa u map: HeHTp, paanuyc, AMAMETp, TUIOMIA(b TOBEPXHOCTH
cheprl. BzaumHoe pacmonoxkenue chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe, mmomans chepsl. M3o0pakeHue Tena BpallleHHWs Ha IUIOCKOCTH. Pa3BépTka
IWIMH]Ipa U KOHYyca

Tema 5.4.
OO0BEMEI Hu JIOIIA A
MMOBEPXHOCTEN TN

CopepxaHue yaeOHOT0o MaTepuana

[TonsiTue 06 00BEMeE Tena B mpocTpancTBe. OCHOBHBIE CBOWCTBAa 00bEMOB Ten. Teopema
00 00bEMe MPSAMOYTOJILHOTO MapajiesIenunesia U CIeICTBUS U3 He€. 00beM MUpaMuIbl U
npusMbl. O0BEM HUIMHAPA, KoHyca. O0bEM mapa u miowmanb cgepsl. [logo6HbIE Tena B
npoctpaHcTBe. COOTHOLIEHUSI MEXY IIIOMIAIMH IOBEPXHOCTEH, 00BEMaMU MOT00HBIX
ten. CedeHus: mumHApa (MapauielbHO W TEPIEHAMKYISIPHO OCH), CEYEeHHUs KOHyca
(mapayuielbHOE OCHOBaHHMIO U TPOXOJIEe 4Yepe3 BEpUIMHY), CEYeHMs Iapa.
MHororpaHHuK, ONMCaHHBIM OKOJO chepsl; cepa, BIUcaHHAsT B MHOTOTPAHHUK WMIIU B
TEJIO BpAIlEHUs

Tema 5.5.

JIBrKeHue B IPOCTPAHCTRE.
Ceuenuss ©u KOMOHWHAIIMKA
MPOCTPAHCTBEHHBIX (UTYD

B poeCCHOHATBHBIX

IIpodeccnoHa/IbHO OPHEHTHPOBAHHOE CO/AEPKAHME (COAep:KaHUe NPHKJIAIHOIO
MOYJIsT)

CummeTpHsi B MPOCTPAHCTBE: CHMMETPHUSI OTHOCHTEIIBHO TOYKH, IPSMOM, IUIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHMpaMuiax,  Napaulelenunenax,  MNPaBUIbHBIX
MHororpaHHukax. CHMMeETpHUsi B TpPHUPOJAE, apXUTEKType, TEXHUKE, B OBITY, B
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3a1a4ax npodeccun. Mcnonp3oBaHuWe JBUKEHUH B MPOCTPAHCTBE MPU  pEIIEHUM 3ajad.
[TocTpoeHne ceyeHunii MHOTOIPAaHHUKOB M TeN BpauleHus. Meron cinenoB. KomOunarus
TEJI BpallleHWsI ¥ MHOTOI'paHHHUKOB. Vcnosnbp3oBaHue KOMOMHALMN MHOIOIPaHHHUKOB U
TEJ BpallleHHsI B IPAKTUKO-OPUEHTUPOBAHHBIX 33a4ax
Tema 5.6. CopepxaHue yaeOHOro Marepuaa 2
Pemenue 3aja4. | Beluncinenue BeaMUYuH ([UIMHA, Yo, 00beM, IUIOIAAb TOBEPXHOCTH) T€OMETPUUYECKUX
MuororpanHuku ¥ Tena | Gpuryp, UCHONb3ys H3y4deHHble (opmynbl W MeToabl. [locTpoeHue cedeHuit
BpallleHUs MHOTI'OI'PaHHUKOB METOJIOM CJIE/IOB, BBIIIOJHEHHE (BBIHOCHBIX) IJIOCKHUX 4YepTeXed u3
PHCYHKOB ITPOCTHIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y
Kontpoabnas padora no pazneny 5
Pa3nea 6. IlpousBognas u nepsoodpaszHas pyHkumuu 50
Tema 6.1. CopepxaHue yaueOHOro MaTrepuana 2
MOHOTOHHOCTh u | I[IpoMeXyTKH MOHOTOHHOCTH (yHKIMH. MaKCUMyMBI W MHHHMYMBI ()YHKIIHH.
JKCTPEMYMBI Gynxuuu. | Hanbonblee 1 HauMeHbllee 3HaYeHHE (PYHKIUH Ha TIPOMEKYTKE
Touku d3KCTpEMyma
Tema 6.2. CopepxaHue yaueOHOro MaTrepuana 6
Ilonatne  HenpepbiBHOCTH | HempepsiBHBIE (yHKIIMKA. METOI MHTEPBAJIOB IS PELIICHNUS HEPABEHCTB
GbyHKIIH. Merton
MHTEPBAJIOB
Tema 6.3. ConeprkaHue yueOHOro MaTepuaia 10
[IpousBoaHasi. [TpousBonHas ¢yHkuuu. I'eomerpuyeckuii M (QU3UYECKUH CMBICI TMPOU3BOAHOM. OK 01
I'eomerpuueckuii u | [IpousBonHble aneMeHTapHbIX QyHKIUNA. DOpMYIIbl HaXOXKICHHS TPOU3BOJHON CyMMBI, OK 02’
¢buznueckuit CMBICTI | TPOU3BE/ICHUS U YaCTHOTO (PyHKIMMI OK 03:
ITPOU3BOTHOM OK 04.
Tema 6.4. MonotonHocts | Comeprkanue yueOHOro MaTepuaia 6 OK 07
GbyHKIIH. Touku | [[pumeHeHne TPOU3BOAHON K HCCIENOBaHWIO (YHKIMA HAa MOHOTOHHOCTH U K.
AKCTpEMyMa DKCTPEMYMBI
Tema 6.5. Copneprkanne ydeOHOro MaTeprana 6
Haubonbmiee u | HaxoxxneHne HauOONBIIEr0 W HAaUMEHBIIEro 3HaueHWs (QYHKLUUMHM Ha OTpe3Ke.
HauMEHbIIIee 3Hauenus | [IpumeHeHune Mpou3BOMHON IS HAXOXKJIEHUS HAWIYYIIEro pPELICHUS B MPHUKIATHBIX
byHKIHN 3ajayuax, AJIs ONpeesIeHUs] CKOPOCTH Ipoliecca, 3alaHHOro (hopMynoi uitn rpagukom
Tema 6.6. Haxoxnenue | [IpodgeccnoHaibHO OpHEHTHPOBAHHOE coOAepkaHUe (cogep:KaHHe NPUKJIATHOIO 6

OINITUMAJIBHOT'O pE3yJIbTaTa C

MOYJIsT)
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MTOMOIIIBIO TTPOU3BOHON

HpI/IKJ'IaI[HBIe 3aga4yd, B TOM YHCJIC COLHAJIBbHO-3KOHOMHWYECCKOI'O H (bI/ISI/ILIeCKOFO
XapaKTepa, UX pCIICHUC CPCACTBAMU MATCMATHUYCCKOI'O aHaJIM3a

Tewma 6.7. CopepxaHne yaeOHOr0o Marepuaa 6
[TepBooOpasnas GhyHKIIMH ITepBooOpaznasi. Tabnuia mepBoOOPa3HBIX
Tewma 6.8. CopepxaHne yaeOHOr0o Marepuaa 6
[Inomans KpuBOJIMHEWHOM | IHTErpan, ero reoMeTpuuecKuii u (U3NYeCKUid CMbICT. BblYmcieHne WHTErpaia 1o
TpaIeLuuH. ®opmyna | popmyne Hetorona-Jlelibauma
Herorona — JleitOauna
Tema 6.9. CopepxaHne yaeOHOro Marepuaa 2
IIpumenenue npousBoaHON | Pemenne 3amad Ha NpPUMEHEHHE TMPOWU3BOAHOM M WMHTErpajia JUis BBIYMCICHUS
U 11epBo00Opa3Hoil QyHKINU | (DU3UUECKUX BEIMUYMH M IIONIA/IECH
Kontpoabnas padora no pazneny 6
Paznen 7. Teopusi BeposiITHOCTEH M CTATUCTUKA 32
Tema 7.1. Copepxkanue y4eOHOro Marepuana 2
IIpencraBnenue naHHBIX [IpencraBienne JaHHBIX C MOMOIIbIO Tabmuil U nuarpamMMm. Cpennee apudmeTHIecKoe,
U olMcarebHas CTAaTUCTHKA | MEAMAaHa, HauOOJblllee U HAUMEHbLIEe 3HAYCHMs, pa3Max, AMCIEPCHUs, CTaHJApTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Tema 7.2. Copepkanne ydeOHOro Matepuana 6
Cay4daiiHble COOBITHSL. CrnyuvaiiHbple SKCIIEpUMEHTHI (OIBITBI) U CllydailHble COOBITHS. DJIeMEHTapHbIe COOBITHS
Omnepanun Hajx COOBITUAMH | (MCXOMbI). BeposSTHOCTH CIy4alHOTO COOBITHS. BJIM30CTh 4YacTOTBI W BEPOSITHOCTH
coObiTuil. CiydaiiHble ONBITBI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.
BeposiTHOCTH COOBITHIA B OITBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH.
Omnepanuu Haja COOBITUSIMU: NepecedyeHue, 00beIMHEHHE, TPOTUBOMOIOKHbBIE COOBITHS.
Huarpammsl Oitnepa. @opmyia CIOKEHUS BEPOSTHOCTEH. YCIOBHAas BEPOSTHOCTB. OK 01. OK 02
YMHOXkeHue BeposTHOCTER. JlepeBo ciaydanHOro skcnepumenta. dopmyia IMOTHOU OI& 03 ’
BeposiTHOCTH. HezaBucumMble coOBITHS OK 0 4’
Tema 7.3. IIpodeccnoHanbHO OpPHEHTHPOBAHHOE COACPKAHUE (COAEpPKAHME IPHUKJIATIHOIO 8 OK 06
BepositHOCTB MO/1YJIfA) nK...
B npodeccuoHanbHbIX | [lepBuuHas 00pabOTKAa CTATUCTHYECKHUX JaHHBIX. [paduueckoe HX MpPEICTaBICHHUE.
3aa4ax HaxoxneHne cpeqHHX XapaKTepPHCTHK, HAONIOMaeMbIX MaHHBIX. OIEHKa BEPOSTHOCTH

COOBITHS B HpO(beCCHOHaHLHOﬁ ACATCIIbHOCTHU, PCIICHUC HpO(I)eCCI/IOHaJ'ILHBIX 3aJa4 Ha
BEPOATHOCTH CO6I)ITI/I$I, MNPUMECHCHUC CTAaTUCTHYCCKUX MCTOAOB JId PCUHICHUA

po(ecCHOHANBHBIX 3a7a4
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Tema 7.4. Copeprkanue y4eOHOro Marepuasa 4

DneMeHThl KOMOUHATOPUKY | KoMOuHATOPHOE MpaBHIO YMHOKeHUS. [lepecTaHoBKH 1 (hakToprai. YUCIO CoueTaHHH.
Tpeyronpauk [Tackans. @opmyna 6unoma HeroToHa

Tema 7.5. Copneprkanue y4eOHOro Marepuasa 2

Cepun mocnenoBaTeNbHbIX | BUHApHBINA  CcloydailHbI ONBIT (MCOBITAHWE), ycleX | HeyJdada. HeszaBucumbie

WCIIBITAaHUI ucnbiTanus. Cepust HE3aBUCUMBIX MCHIBITAHUN 10 nepBoro ycnexa. Cepusi He3aBUCUMBIX
vcnblTaHuil bepHym

Tema 7.6. Copneprkanue y4eOHOro Marepuasa 6

Cnyudaiinple BennuuHbl U | CryuaiiHas BenuunHa. PacmpeneneHue BeposTHOCTeH. JuarpamMma pacrpeneneHus.

pacrnpeneneHus. [Tpumepsl pacnpeneneHuii, B TOM 4YKCie, FTEOMETPHUUECKOE i OMHOMHAIBLHOE.

Maremarnueckoe UucnoBple XapakTEpPUCTUKU CIy4yalHBIX BEJIMYMH: MAaTEMAaTUYECKOE OXKUIAHHE,

OKHJIaHUE CIly4allHOM | AMCIIEpCUsi W CTAaHIAPTHOE OTKJIOHGHHE. [IpuMmephl NMPUMEHEHUS MaTeMaTHYECKOTO

BEJIMYHHBI OKMJaHUS, B TOM 4YHUCIE B 3aJayaXx W3 IIOBCEJIHEBHOM »XM3HU. MaremaTuueckoe
oXuJaHue OWHapHOW CIIy4allHOW BeIMYMHBI. MaTeMaTHuecKoe OKUIAaHHE CYMMBI
CIIy4aiHbIX BeIMYMH. MaTemaTuyeckoe OXKUJaHHE U JUCIEPCUs T€OMETPUYECKOro U
OMHOMHUAIBHOTO pacnpeaeneHui

Tema 7.7. Copepkanue y4eOHOro Marepuana 4

3akoH  OOJBIIMX  4HUCEN. | 3aKOH OOJBIIKX YKCENT U €r0 POJib B HayKe, MPUPOE U 00I1ecTBe. BHIOOPOUYHBIH METO/

HenpepeiBable  ciayvaiinble | uccnenoBanuii. [IpumMepbl HEPEPHIBHBIX CIy4alHBIX Benu4nH. [loHATHE O MIIOTHOCTH

BEJIMYMHBI (paclpeieNieHus) | pactpeiesieHus. 3a/1aud, MPUBOIAIINE K HOPMalbHOMY pachpenencHuto. [loHsaTHE 0

HopwmanbHoe HOPMaJIbHOM paclpeieIeHuI

pacnpezeneHue KonTpoJsbHas pabora no Temam pasaena /

IIpomexyTounas arrecranus (IK3amMeH) 6

Bcero: 236
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3. YcaoBus peaaunsanum nporpaMmMbl 001eo6pa3oBaTebHONH TUCIHIIIMHBI

3.1. Jlas peaju3anuu NporpaMMsbl JUCHHMILIMHBI JOJLKHBI ObITH NPeIyCMOTPEHBI CieayIolue
crenuaJbHble IOMEIeHNS
Kabuner «MaTtemaTuku», OCHaIlIEHHBIA B COOTBETCTBUU C npuiioxenreM 3 OITOII-II.

3.2. UndopmannonHoe odecrieyeHne peaau3amum nNporpamMmmbl

1. MaremaTuka: anreOpa ¥ Havyajga MaTeMaTU4ecKoro aHajiusa, reoMeTpus. Anredpa U Havasia
MaTteMaTrdeckoro anaimsa :10-11 kmaccer : yueOnuk / 1. A. Amumos [u ap.]. — 10-e uzn. — Mocksa :
IIpoceemenue, 2022. — 463 c. — ISBN 978-5-09-087759-6. — Tekct : HEMOCpEACTBEHHBIMH.

2. MaremaTuka: anrebpa 1 Hadaja MaTeMaTHYEeCKOro aHaiu3a, reomerpus. ['eometpust : 10-11
kiaccsl : yueOnuk / JI. C. AranacsH [u ap.]. — 10-e uzn., crep. — Mocksa : [Ipocsemenue, 2022, — 287 ¢c. —
ISBN 978-509-087645-2. — Tekcr : HETIOCPEICTBEHHBI.

JonoaHuTe/IbHBbIE HCTOYHUKH:

1. bammakoB, M. W. Maremaruka. [Ipaktukym : ydeOHo-TpakTHueckoe mocobue / M. H.
bammako, C. b. DutmHa. — MockBa : KuoPyc, 2021. — 294 c. — ISBN 978-5-406-05758-2. —
URL:https://book.ru/book/939104 (mata obpamenus: 13.08.2022). — TeKcT : 3IeKTPOHHBIH.

2. bammakoB, M. U. Martematuka : yueOnuk ans CIIO / M. WM. bammakoB. — Mocksa :
KuoPyc, 2022. — 394 c. — ISBN 978-5-406-09589-8. — URL:https://book.ru/book/943210 (mara obpamienus:
13.08.2022). — TekCT : 37eKTPOHHBIHA.

HNuTepHeT-pecypcenl:

http://www.math.ru

http://www.mathematics.ru

http://school_collection.edu.ru/collection/matematika/

http://www.neive.by.rul.6

http://www.mathtest.ru

http://www.pm298.ru

http://www1.ege.edu.ru/online-testing/math

http://festival.1september.ru/articles/412386/



4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUS 00111€00pa30BaTEeILHON TUCUUIIIMHBI

Oob6masi/mpodeccnoHabHasA Pazgen/Tema Tun oueHoYHbIX
KOMIIeTEeHI U MeponpusTHs
OK 01. Beibupats cioco0sl Paznen 1 Tema 1.1 Tema 1.2 TectupoBanue

pelieHus 3a1a4
npodecCHOHATBLHOM
JIeSATEIbHOCTH
NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

Pasnen 2 Tema 2.1. Tema 2.2

Pasnen 3 Tema 3.1 Tema 3.2

Tema 3.3

Pasnen 4 Tema 4.1 Tema 4.2
Pa3ngen 5 Tema 5.1 Tema 5.2
Pa3nen 6

Tema 6.1 Tema 6.2

Paznen 7 Tema 7.1 Tema 7.2.

VYerHbli onpoc
MaremaTudecKuii JUKTAHT
CamocrosiTenpHas padbora
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadoT
KontposbHas padota
BrimonHeHue 3aganuii Ha
JK3aMeHa.

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MIOUCKA, aHAJIM3a U
UHTEPIpETANN
uHpopmanuu, u
UH(POPMALOHHEIE
TEXHOJIOTHH ]ISl BBITOJIHEHUS
3a/1a4 poeCcCHOHATIBHON
JeSITeTbHOCTH

Pa3znen 2 Tema 2.1.Tema 2.2
Pa3nen 3.

Tema 3.1 Tema 3.3

Pa3znen 4 Tema 4.1 Tema 4.2
Pasznen 7 Tema 7.1 Tema 7.2

TectupoBanue

YcTHbI onpoc
MaremaTu4ecKuii JTUKTAHT
NunuBunyansHas
caMOCTOSTENIbHAs paboTa
[IpencraBnenue pe3yapTaToB
NPaKTUYECKUX padboT
3amuTa TBOPUYECKUX padoT
3ammTa UHAUBUIYaTbHBIX
MPOEKTOB

KonTponbnas pabota
BrinonHenue 3aganuii Ha
JK3aMEHE

OK 03. ITnanuposats u
peann30BhIBaTh COOCTBEHHOE
poeCCHOHAIBHOE 1
JMYHOCTHOE Pa3BHUTHE,
IpeAPUHIMATETBCKYIO
JIeITEIILHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BATh 3HAHUS T10
(MHAHCOBOW TPaMOTHOCTH B
Pa3ITUYHBIX KU3HEHHBIX
CHUTYaIUSIX

Pa3zgen 3. Tema 3.2 Tema 3.3
Paznen 7 Tema 7.1

TecTtupoBanue

VYerHbli onpoc
MaremaTudecKkuii TUKTAHT
NunuBunyanbHas
camocTosTeNnbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKHUX padoT
3ammuTa MHAUBUIYaTbHBIX
MIPOEKTOB

KonTponbhas pabora
Brimonnenue 3aganuii Ha
DK3aMCHE

OK 04. D¢ddexTuBHO
B3aMMO/IEIICTBOBATH U
paboTaTh B KOJIJIEKTHBE U
KOMaH/Ie

Paszngen 1 Tema 1.2
Pa3znen 2 Tema 2.1. Tema 2.2
Pa3nen 6 Tema 6.1 Tema 6.2

TectupoBanue

YcTHBIN onpoc
MaremaTndeckuii JTUKTAHT
NunuBunyanbHas
camocrosTelbHas paboTa
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IIpencrasnenue pe3yabTaToB
IPAaKTUYECKUX paboT
3amura TBOpUECKUX padoT
3amuTa VHAUBAYyaJIbHBIX
IIPOEKTOB

KonrponsHas padora
Belnonnenue 3aganuii Ha
JK3aMEHe

OK 05. OcyiecTBasTh
YCTHYIO U MUCbMEHHYIO
KOMMYHUKAIMIO Ha
rOCyIapCTBEHHOM SI3bIKE
Poccuiickoit denepainu ¢
y4eToM 0COOEHHOCTEN
COIIMAIBHOTO M KYJBTYPHOTO
KOHTEKCTa

Pasnen 3.Tema 3.1
Pa3nen 6 Tema 6.1

TectupoBanue

VYcrHblii onpoc
MareMaTH4ecKuil TUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yapTaToB
NPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX padoT
3ammTa UHAUBUIYaTbHBIX
MIPOEKTOB

KounTponbnas pabota
Bremmonnenue 3aganuii Ha
HK3aMeHe

OK 06. ITposiBnsTH
IpaXkIaHCKO-
NaTPUOTUIECKYIO TTO3UITHIO,
JIeMOHCTPHPOBATH
OCO3HaHHOE MOBE/ICHUE Ha
OCHOBE TPaTUIIMOHHBIX
00I11eueI0BEYECKUX
LIEHHOCTEH, B TOM YHCJIIE C
Y4eTOM TapMOHHU3AIIH
MEKHAIIMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOILICHUH, TPUMEHSATH

Pasnen 3.Tema 3.2
Pasnen 5 Tema 5.1

TectupoBanue

VYerHbli onpoc
MaremaTudecKkui TUKTAHT
NunuBunyanbHas
camocTosTeNnbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKHUX padoT
3amuTa UHAUBUIYaTbHBIX
MIPOEKTOB

KonTponbnas padota
Brimonnenue 3aganuii Ha

CTaHJapPThI 9K3aMeHe
AQHTUKOPPYIIIUOHHOTO

MOBEJICHUS

OK 07. CogeiicTBOBaTh Pa3nen 3. TectupoBanue

COXPAHEHHUIO OKPYKAIOLIEH
Cpembl, pecypcocOepexeHHIo,
MPUMEHSTh 3HaHUS 00
M3MEHEeHHUHU KJIMMaTa,
IPUHIUITBI 0EPEXKINBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX CUTYAIMIX

Tema 3.1 Tema 3.2 Tema 3.3
Paznen 5 Tema 5.1

YcTHBII onpoc
MaremaTudecKknii TUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT
3amuTa TBOPYECKHUX padoT
3ammTa UHAUBUAYaTbHBIX
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MIPOEKTOB
KontposbHas padota
Brinmonnenue 3amanuii Ha
9K3aMeHe

1K 3.3. KoHcynbTupoBarb
I10JIB30BaTENEH
ABTOMATHYECKUX CUCTEM
yIIpaBJICHUS.

Pasnen 6
Tema 6.1 Tema 6.2

TectupoBanue

VYerHbli onpoc
MaremaTuyecKui JUKTaHT
CamocrosrenbHas paboTta
[IpencraBnenue pe3yapTaToB
MPAKTUYECKUX paboT
KonTponbhas pabota
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