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1. IACIIOPT PABOYEWM IMPOT'PAMMBI YYEBHOM JUCIUILIUHBI
OAII.0OIMATEMATHUKA

1.1. O0sacTh NPpUMEHEHNs] MPOrPaMMBbI

PaGouast mporpamMmma y4eOHON NUCIMIUIMHEI SIBISETCS 9acThi0 OCHOBHOM
npodeccuoHanbHO  00pa30BaTENBHOW  TPOTPAMMBL. Pazpaborana B
COOTBETCTBUU C TpeOOBAHUSIMU ®denepanbHOTO rocyJapCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHJapTa CpeiaHero (MoJHOro) olmiero oOpa3oBaHUS U C
y4e€TOM NPUMEPHOI 00111€00pa30BaTENbHON NPOrpaMMbl IO MATEMATUKE B YaCTU
coaepxkanusi, pekomeHaoBaHHOU PI'AY «DHUPO» no cneumansHoctu 15.01.35
«Macrtep ciecapHbIX pad0T», BXOJIIEH B COCTaB YKPYNHEHHOW TIPYIIIbI

CIICOUAJIBHOCTH

15.00.00 «KMammHOCTPOECHUEY.

1.2. Mecto

yueOHoit

AUCIHMIIIMHBI

B  CTPYKType  OCHOBHOH

npo¢eccuoHATbHOI 00pa30BaTeIbHOI MPOrPAMMBbI:

1.3. Ilnanupyembie pe3yabTaThl OCBOECHHS 00IIE00PA30BATEILHON JUCHMILUIMHLI B
cootBercTBHM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
Oco0oe 3HaueHWe AUCHUIUIMHA UMeeT mpu popmupoBanuu u pazsutuu OK u I[TK

Koa u HaumMeHoBaHuUe
opmupyembIx
KOMIIeTeHIN i

HnaﬂnpyeMLIe pe3yabTaTbl 0CBOCHUSA TUCHUIIMHBI

Oo0mue

I[ncunn.nuﬂapnble

OK 01. Beibupats
CHOCOOBI pelIeHus
3amad
poheCCUOHATBHOMN
JeATEeIbHOCTH
HNPUMEHUTENBHO K
Pa3IMYHBIM
KOHTEKCTaM

B yactu TPYAOBOI'0 BOCIMTAHUSA:
- TOTOBHOCTbL K TpyAdy, OCO3HAHHC

LIEHHOTO MacTePCTBA, TPYIOTIO0HE;

- TOTOBHOCTH K AKTUBHOM
JESTETPHOCTH TEXHOJOTHYECKOW U
COIMaJIbHOM HaIpaBJIEHHOCTH
CrocoOHOCTh WHUIIAAPOBATH,
IUTAHUPOBaTh W CAMOCTOSTEIHHO

BBIMOJIHATE TAKYIO JIEATEIBHOCTD;
- UHTEpEC K pas3luuHbIM cdepam
poeCCUOHATIBHOM eI TeIbHOCTH,

OgBnageHue YHHUBEPCAIbHBIMU
y4eOHBIMH MI03HaBATENbHBIMU
IEUCTBUSIMU:

a) 6a30BbIC JOTUYECKHE ACHCTBUS:
- CaMOCTOSATENBHO (hOpMyNUpoBaTh 1

- BJIQJIETh METOJaMH JI0KA3aTeNIbCTB, AITOPUTMAMHU
peleHus 3a1ay;

GOpMyITUpOBaTH  OMPENCICHUs, AaKCHOMBI U
TCOPCMBI, MPpUMCHATH ux, IMPOBOAUTH
JIOKa3aTelbHBIC PACCYXICHHS B XOIC pEIICHHS
3aj1a4;

- YMETH ONEPHPOBATEH MOHITHIMHE: CTEIIEHb YHCIIA,
JorapudM YKCIIa; YMEHHE BBITIOIHATD BEIYUCICHHE
3HAQUEHWH U MPeoOpa3’oBaHUsi BBIPAKEHUN CO
CTENCHAMH U Jiorapupmamu, mpeodpa3oBaHus
JPOOHO-PAMOHATBHBIX BBIPAYKCHHN;

- YMETb OIEPUPOBATH MOHATUAMHU: pallOHAIbHBIE,
HppaIMOHANbHEIE, TI0Ka3aTebHBIC, CTETICHHBIE,
norapupMIIecKue, TPUTOHOMETPHUYCCKHE
ypaBHEHUS 1 HEPABEHCTBA, X CHCTEMEI,

- yMeTh OIepUpOBaTh TOHATHAMHU: (DYHKIWS,

aKTyaJTH3upOBaTh npobneMy, | HempepbiBHAS (QYHKIHS, ONPEIeICHHBIN HHTETPA;
paccMaTpUBaTh BCECTOPOHHE; YMCHUE HAXOJWTh IPOU3BOJHBIC 3JICMECHTAPHBIX
- YCTaHaBIUBAaTh  CYIICCTBEHHbIH | (GYHKIMH, HCIONB3Yysl CIPABOYHBIE MaTepHAbI;
MpU3HAK WM  OCHOBAaHUA  JUIS | MCCJICIOBATh B MPOCTEHINUX Ciiydasx (pyHKIMH Ha
CpaBHEHUS, KJIacCUPUKAIMKA | MOHOTOHHOCTb,  HaXOJUTh  HAaWOONbIIHE U
00001IeHus; HAaUMCHBIIME 3HA4YCHHS  (DYHKIWA; CTPOUTH
- OmpenensiTh eI ACATEIbHOCTH, | Tpa@UKH  MHOTOWIEHOB € KCIOJIb30BAHUEM




3a/1aBaTh MapaMeTpbl U KPUTEPUH HX

JOCTUXKCHUS,

-BBIABJIATH 3aKOHOMEPHOCTHU u

IIPOTUBOPCHUUA B MaTCpHaJIbHBIX

SIBJICHUAX

BHOCUTH KOPPEKTUBEI B I€ATEIIBHOCTD,
- OLICHUBATH COOTBCTCTBUC

pe3yJIbTaTOB LEAM, OLIEHUBATh PUCKHU
MOCJIE/ICTBUN IeSITEILHOCTH;

pa3BUBaTh KpEaTHMBHOE MBIIUICHUE
MIPY PEIICHUN KU3HEHHBIX MPOOIeM
6) 0a3zoBble  HCCIEIOBATEIHCKUE
IEUCTBHUA:

BIIAJICTh HaBBIKAMU y4eOHo-
HCCIIEIOBATEIbCKOM U MPOEKTHOM
JIeATEeIIbHOCTH, HaBBIKAMU

paspelnieHus npooieM;

-BBISIBIIATh TIPHYHHHO-CJICICTBEHHbIE
CBsI3M W aKTyaJlu3HpoBaTh 3ajauy,
BBIIBUTaTh THUIOTE3y €€ pelleHus,
HaxOJUTh apryMEHTHI JUTSt
JIOKa3aTeNbCTBA OTHUX YTBEPKACHUIA,
3aJaBaTh MapaMeTpbl U KPUTEPHU

peleHus;
-aHAJIM3UPOBATH IOJIYYEHHBIE B XOJI€
peleHus 3a1aun pe3yJIbTaTHI,
KPUTHYECKH OLICHUBATh ux
JIOCTOBEPHOCT, MIPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;

-yMETh  TIEPEHOCHUTb  3HAaHHA B

MO3HABATENBHYI0O U MPAKTUYECKYIO
00J1aCTH JKU3HEACATCIHLHOCTH;

-yMETh HMHTEIPUPOBATH 3HAHUA U3
Pa3HBIX MPEIMETHBIX 00JIACTEH;
BBIJIBUTAaTh HOBBIE HJICH, TpeJyiaraTh
OpI/IFI/IHaJ'[I)HBIe noaxoabl U peHICHI/ISI;
CIIOCOOHOCTh HMX HCIOJL30BAHHUS B
M03HABaTEJILHOMI " COLIMAJILHOM
MIpaKTHKE.

anmapaTa MaTeMaTHYeCKOro aHain3a; MPUMEHSTh
MIPOM3BO/IHYIO TPH PELICHHH 3a/1au Ha JBIDKCHUE;
Ha HauOONbIIME W HAUMEHBIINE 3HAYCHUS, Ha
HaXO0X/ICHHE ITyTH, CKOPOCTH M YCKOPEHHUS;

- YMETh ONEpPHPOBaTh MOHITHSAMHU: PAlHOHAIbHAS
¢yHKIHA, TOKa3aTenbHas (QYHKIOWSA, CTENeHHAs
byHKIWMSA, norapudmMuyeckas byHKIMA,
TPUTOHOMETPUYECKHE ¢byHKIMH, oOpaTHBIE
(GYHKIMH; YMEHUE CTPOUTH TpaduKu HM3ydeHHBIX
(YHKIMHA, UCTIONB30BaTh TpadMKU MPHU HU3yYEHUH
MIPOLIECCOB U 3aBUCHUMOCTEH, NMPH pEIICHUU 3a7ad
U3 JpYyrux y4yeOHbIX TIPEIMETOB W 3amad |3
peambHOW  KW3HM;  BBIpaXarb  (opMyJamu
3aBUCHMOCTH MEKITy BEINYNHAMU;

- YMETh pemarh TEKCTOBbIC 33/1a4d Pa3HBIX THIIOB
(B TOM dmcie Ha TPOIEHTHI, JONW M YacTH, Ha
JBIDKEHUE, PabOTy, CTOMMOCTh TOBapOB U YCIYT,
HaJIOTH, 3aJa4¥ U3 00JIaCTH yNpaBieHUS JIUIHBIMU
u CeMEHHBIMU (uHaHcamm); COCTaBJIATh
BBIDOKEHUS, YpPaBHEHMs, HEPaBEHCTBA M HX
CHCTEeMBI 10 YCIOBHIO 3a/add, HCCIEI0BATh
TIOTy4YEHHOE pemieHne " OLICHUBATh
MIPaBAOIOI00HOCTh Pe3yiIbTaToB;

- yMeTb OIEpUPOBATH IOHATHAMH: CpejaHee
apuMeTHYECKOe, Me[WaHa, HauOoJbIIee W
HavMeHbIIee 3HAYCHWs, pa3Max, JIHUCIepCHs,
CTaHJapTHOE OTKIOHEHHE YHCIOBOrO Habopa;
yMEeHHe W3BJICKATh, HHTEPIPETHPOBATH
nH(pOpPMaNHIO, MPEACTaBICHHYI0 B TaOJMIAX, Ha
JuarpaMmax, B rpadukax, oTpaxaromyio cBoiicTBa
peaJbHBIX TIPOLECCOB W SIBICHUI; IPENCTABIATH
MHPOPMANMIO C MO MOIIBIO TAOIHIl M JHarpamm;
UCCIIeNoBaTh CTaTUCTUYECKUE JaHHbIe, B TOM
Yyucine ¢ NPUMEHEHUEM TpadUuecKuX METOIOB U
JIEKTPOHHBIX CPEJICTB;

- YMEThb OINEPUPOBATh IOHATUAMU: CIy4dalHbIN
ONBIT W CiIydaifHOE COOBITHE, BEPOSTHOCTD
CIly4aHHOTO  COOBITHS;  yMEHHE  BBIYHCIATH
BEPOSITHOCTh € MCIOJIB30BAHUEM TpaUUECKUX
METOJIOB;

- TIPUMEHSTh (HOPMYJIBI CIOKEHHS U YMHOMXCHUS
BEpOSITHOCTEH,  KOMOWHAaTopHble  (akTel U
¢dbopMynBl TpH  pEIICHHM 3a/ad4; OLIEHWBAThH
BEPOSITHOCTH PEANTbHBIX COOBITHI; 3HAKOMCTBO CO
CIlyJalHBIMH BEJIMYMHAMH; YMEHHE HPHUBOANUTH
TIPUMEPBHI TIPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B
TIPUPOHBIX M OOIIECTBEHHBIX SBICHUSIX;

- YMETh ONEPHUPOBATh IMOHATHSIMHU: TOUKA, MpsMasi,
IUIOCKOCTh, IIPOCTPAHCTBO, JABYTPaHHBIH  yrod,
CKpPEIIMBAONIMECs] TpsIMble, NapauIeNbHOCTh U
MIEPHIEHANKYISIPHOCTD MPSAMBIX U IIIOCKOCTEH, yToi
MEXIYy NOpPSIMBIMH, Yol MEXKAy HpsAMOil U
IUIOCKOCTBIO, ~ YTOl ~ MEXKIY  IUIOCKOCTSIMH,
paccTosHHE OTTOYKM /0 IUIOCKOCTH, PacCTOSHHE
MEXIy TIPSIMBIMH, paccTosiHue MEXIy
IUIOCKOCTSIMHM; ~ YMEHHE  HCIIONB30BaThb  HpH
pelieHny 3a1ad M3y4eHHble (aKThl M TEOpeMbl
IUIAHUMETPHY; YMEHHE OICHMUBAaTh  pa3Mepbl
00BEKTOB OKPYIKAIOIIET0 MHPA;

- YMETh ONEPHUPOBATh MOHITUSIMUA: MHOTOI'DaHHHUK,




cedeHHe MHOTOTpaHHHUKA, KyO, NapajulelienuIen,
mpu3Ma, mUpamuaa, ¢GUrypa u TOBEPXHOCTh
BpallleHUs], LWINHAP, KOHYyC, 1Iap, cdepa, ceyeHus
¢Gburypsl  BpallleHHs, IJIOCKOCTh, Kacarouiascs
cepsl, THIMHIPA, KOHYCA, TIOIIAIb TOBEPXHOCTH
MIMPaMUJIbL, TIPU3MBI, KOHYCA, [IWIMHIPA, IUIOMaIb
cdepsl, 00beM Kyo0a, IPSIMOYTOJIBHOTO
TapaJuIeNenuIesa, TTUpaMUIb, TIPU3MBI,
IWIMHApa, KOHyca, IIapa; yMEHUue H300pakaTh
MHOTOTPaHHMKH W TIOBEPXHOCTH BpalICHUs, HX
ceyeHHs OT PYyKH, C IIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U OJIEKTPOHHBIX CPEJCTB; yYMEHHE

pacmo3HaBaTh CHMMETPHIO B  IIPOCTPAHCTBE;
yMeHHE pacro3HaBaTh MIPaBHJIbHBIC
MHOT'OTpaHHHKH;

YMETb ONEpPHPOBaTh MOHSATHSAMH: [BIDKCHHE B
HPOCTPAHCTRBE, noJ00HbIE ¢urypst B

MIPOCTPAHCTBE; UCIIOJIb30BATh OTHOLIICHUE
IJIOMACH TOBEPXHOCTEH M OOBEMOB MOMOOHBIX
Gburyp npu pemieHny 3aaau;

- YMETh BBIYHCIATH T'€OMETPUYECKHE BEIHMYMHEI
(mmmHA, yrom, IUIOmMAAb, O0O0BEM, IUTOMIANb
TIOBEPXHOCTH), HCHOJB3Ys N3y4eHHBIE (GOpMYyIbI U
METOJIBI;

- YMETH OIIEPUPOBATH MOHATHAMHU: MPAMOYTOJIbHAs
cucTeMa KOOPJMHAT, KOOPJMHATHI TOYKH, BEKTOD,
KOOPJIMHATHI BEKTOpa, CKAISIPHOE IPOU3BEACHHE,
yroix MeEXKIy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BEJCHNE BEKTOpAa Ha YHCIIO; HAXOAUTH C
MIOMOIIBI0  M3YYEHHBIX (OPMYT  KOOPIMHATHI
CepellMHbl OTpPE3Ka, PAcCTOSHHE MEXAY ABYMS
TOYKaMU;

yMeTh BBIOMpATh MOIXOASILINH H3yUCHHBIH METOx
Ut pereHus 3aja4H, pacno3HaBaTth
MareMaTudeckue (akTel M MaTeMaTHYECKUE
MOAECIN B IPUPOJHBIX U O6HI€CTB€HHBIX SBJICHUSAX,
B HCKYCCTBE, YyMEHHE NPHBOAUTH HPUMEPHI
MaTeMaTHYECKUX  OTKPBITMM  POCCUHCKOH U
MUPOBOH MaTeMaTHUECKOH HAyKU

OK 02. Ucnonb3oBaTh
COBPEMCHHBIC
CpEeICTBA MIOUCKA,
aHanmM3a u
HHTEPIpPETAUN
HHpOpPMALIUH, U
nH(pOpPMALMOHHbIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 32124

B oOmactu
[MO3HAHMUS:

LEHHOCTH  HAYYHOTO
c(hOpMHUPOBAHHOCTH

COOTBETCTBYIOIIETO
YPOBHIO pasBHUTHE HAYKH "
0011IeCTBEHHOI MIPaKTUKH,
OCHOBaHHOTO Ha MHWAaJOre KYJIbBTYp,
CIOCOOCTBYIOMIETO OCO3HaHUIO
CBOEr0 MeCTa B TOJHUKYJIBTYPHOM

COBPEMEHHOMY

- YMCTb ONCPUPOBATL NOHATUAMU: pallMOHAJIbHAA

¢GyHKIMS TOKazaTedabHas (yHKUMS, CTEleHHas
byHKIMS, norapudmuueckas byHKIMA,
TPUTOHOMETPHUIECKHE ¢byHKIHH, oOpaTtHbIe
¢GbyHKIIHNA,

- YMEHHE CTPOHUTH I'pad)uky M3y4eHHBIX (QyHKINH,
WCIIONIb30BaTh TPA(UKU MPH M3YYECHHH IPOIECCOB
U 3aBUCHMOCTEH, NPH PELIeHUU 33Jad U3 JPyrux
y4eOHBIX MPEAMETOB U 3aJad U3 peaJbHOU KU3HU

npodeccroHaNnbHON MHpE; BBIpaXAaTh  (oOpMylIaMu  3aBUCHMOCTH  MEXKAY
JIeSITeTbHOCTH - COBEpIICHCTBOBaHME SA3BIKOBOM U | BEJIWYMHAMU;
YUTATEIbCKOH KYJIBTYPBI KaK | - yMEThb ONEpPHPOBaTh IOHATHAMH: TOXKAECTBO,
CpeACTBa B3aMMOACHCTBUS MEXIy | TO)KAECTBEHHOE IIpeoOpa3oBaHHWE, ypaBHEHHE,
JIIOIBMH U TTIO3HAHUS MHPa; HEpaBEHCTBO, CUCTEMa YpaBHEHHH M HEPaBEHCTB,
- OCO3HaHWE LEHHOCTH HAYYHOW | PaBHOCHJIBHOCTh YPaBHEHWI, HEPaBEHCTB W
JIeSITEIbHOCTH TOTOBHOCTb | CHUCTEM, HppalOHaJIbHbIE, MoKa3aTesbHbIE,
OCYILECTBIIATh MPOEKTHYIO U | CTETICHHbIE norapudmuueckue,
HCCIIEIOBATENbCKYI0  JEATENIBHOCTh | TPUTOHOMETPHUYECKUE ypaBHEHHS, HEPABEHCTBA U
WHIVBHUIYAIILHO U B TPYIIIE. CHCTEMBI;
OsnaneHne YHHUBEPCAJIbHBIMU | -yMeTh pPEIIaTh ypaBHEHHS M  HEPABEHCTBA
y4eOHBIMH MIO3HABATEIbHBIMH | CHCTEMBI;




JIEUCTBUSAMU:

a) pabota ¢ nHpopmanueii:

-BIIQICTh ~ HABBIKAMH  [OJy4CHHS
HH(OPMAIUK U3 UCTOYHHKOB Pa3HBIX
THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISATD MOWCK, aHam3,
CHCTEeMaTH3alUI0 ¥ HMHTEPIPETALHIO
UHOOPMALUK PA3NUYHBIX BHAOB U
(dhopM mpecTaBICHUS;

- CO371aBaTh TEKCTHl B Pa3IMYHBIX
(dopmaTax C y4eTOM Ha3HAuCHHs
nH}poOpMaLIUK U LIENEBON ayAUTOPHUH,
BEIOMpas ~ ONTUMAIBHYI  QopMmy
MPE/ICTABIICHUS U BU3yaJIH3allUH;

- OLICHUBATh JOCTOBEPHOCTH,
JETUTUMHOCTh ~ MHpOpMaliu,  ee
COOTBETCTBHE MPABOBBIM U MOPAIBHO
3TUYECKUM HOpMaM;

- HCIIOJIBb30BATh cpencraa
MH(pOPMAIMOHHBIX u
KOMMYHUKALMOHHBIX TEXHOJIOTHH B
pelIeHnI KOTHHTHBHBIX,
OpraHru3aluOHHbIX 3aga4 C
co0imoieHreM TpeboBaHui
SPTOHOMHKH, TEXHUKH GE€30IacCHOCTH,
TUTHCHBI, pecypcocbepexenns,

NPABOBBIX M 3THYECKHX HOPM, HOPM
WHPOPMATMOHHON OE30TTaCHOCTH;
- BIIQJIETh HaBBIKAMH PacllO3HABaHMS

" 3aIIUTHI uH(pOpMALUH,
nH(popMaLMOHHO 0e301macHoCTH
JMYHOCTH

IIOMOIIIBXO Ppa3JINIHbIX IIPUEMOB; peuiathb
ypaBHEHHs, HEpaBeHCTBA M  CHCTEMBI  C
rmapaMeTpoM; IPUMEHITh ypaBHEHHNSI, HEPABCHCTBA,
X CUCTEMBI UIA PpCHICHUA MAaTCMaTUYCCKUX 3a/1a4
W 3aJad W3 Pa3NMYHBIX oOO0NacTe HayKu W
peanbHOMN XKU3HU;

- yMeTb CBOOOJHO ONEPHPOBATH MOHSITHUSIMHU:
JBIDKEHUE, TIapaJUIeIIbHBIA EpeHOC, CHMMETPHS Ha
INIOCKOCTH ¥ B TPOCTPAHCTBE,  IOBOPOT,
npeoOpa3oBaHue 1OA00Ms, 1OA00HBIE (UTYPHI;
YMETh Paclio3HaBaTh paBHBIEC U OAOOHBIE (PUTYPEI,
B TOM YHCJI€ B IIPUPOJE, HCKYCCTBE, apXUTEKTYPE;
YMETh UCTOJIH30BaTh TEOMETPHUCCKIEC OTHOIICHUS,
HAaXOJWTh TEOMETPUUYCCKHE BEIMYUHBI (JUTHHA,
yroj, IJOMaab, oObEM) MpPU PEUICHUH 3ahad U3
JPYTHX y4eOHBIX IPEIMETOB M3 PEaTbHON JKH3HH.

OK.03 IImarupoBath 1
peaNn30BBIBATH
COOCTBEHHOE
npoecCHOHAIBHOE H
JIMYHOCTHOE pa3BHUTHE,
HpeIIPHUHAMATEIBCKY
10 JIeSITEIbHOCTD B
poheCCUOHATBHOMN
cdepe, HCIIOTH30BATH
3HaHUS 110
(uHAHCOBOI
TPaMOTHOCTH B
Ppas3JIMuHBIX
JKM3HEHHBIX
CUTyaluiax

B oOmactu QyXOBHO HpPaBCTBEHHOTO
BOCIIUTaHHUSA:

- ¢(hOpMHUPOBAaHHOCTh HPaBCTBEHHOTO
CO3HAHUS 3TUYECKOTO MOBEICHMUS;

- CIIOCOOHOCTBH OLICHUBATH CHUTYALHIO
U MPUHUMATbh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSCH Ha MOpPAJbHO-
HPaBCTBEHHBIC HOPMBI U [IEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaga B
MOCTPOEHHE YCTOHUMBOTO OyAYyIIETO;
-OTBETCTBEHHOE OTHOLIEHHE K CBOUM
pomutensiM  (WIIH) JAPYTHM WICHAM
CEMbHU, CO3JAHMIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHSATUSA ILIEHHOCTEH
CEMEHHOM JXKHU3HM B COOTBETCTBUM C
TpaauuusaMu Haponos Poccuy;
OsnaneHne YHHUBEPCAIbHBIMHU
PETYIATUBHBIMH JCHCTBUSIMHU:

a) caMOOpraHu3anus:

- YMETb ONEPUPOBATh TOHATHSIMHU:
UppalMOHAJbHBIE, II0Ka3aTelbHbIE, CTCICHHBIC,
norapudmMuyecKue, TPUTOHOMETPUYECKUE
ypaBHEHUS M HEPABCHCTBA, UX CUCTEMBI;

- YMETh OIEpPHUPOBaTh MOHSTUSIMU: MHOTOI'DaHHHUK,
CeyeHne MHOTOTpaHHWKa, KyO, Mapajuienenuuen,
npu3Ma, nupaMpaa, QuUrypa W IOBEpXHOCTb
BpallleHHs, LWIMHIP, KOHYC, 1Iap, cdepa, cedeHus
¢Gurypsl  BpamieHHs, IUIOCKOCTb, Kacaromascs
cepsl, TUIMHAPA, KOHYCA, IIOIIAIb TOBEPXHOCTH
MUPaMUJIbL, TIPU3MBI, KOHYCA, LWIMHIPA, IUIOMa b
cepsl, 00BeM Ky0a, MIPSIMOYTOJBHOTO
rapaJuieNnenunesa, TUpaMUIbl, MIPU3MBI,
LWIMHApPA, KOHyca, Iapa; yMEHHE H300paxarh
MHOTOTPAaHHUKH W IIOBEPXHOCTH BpALICHUs, HX
CeUEHUS] OT PYKH, C TIOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOB H DJIEKTPOHHBIX CPENCTB; YMETb
pAacIo3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMETh
pacro3HaBaTh MPaBHIbHBIC MHOTOTPAHHUKH;

- CaMOCTOSITENBHO  OCYLIECTBISTH | - YMETh OIIEPHPOBATh MTOHATHAMU: IPSMOYTOJIbHAS
MIO03HABATEJIEHYIO JeSTeNbHOCTD, | CHCTéMa KOOPAMHAT, KOOPAUHATHI TOUKHU, BEKTOD,
BBIBJIATH INPOOJIEMBI, CTaBUTh M | KOOPAMHATHI BEKTOPA, CKAJSIPHOE INPOU3BEICHHE,
(hopmysiMpoBaTh COOCTBEHHBIE 3aJ]a4i | yrol ~ MEXKIY BEKTOpaMH, CyMMa BEKTOPOB,
B 00pa3oBaTeNbHOW AEATEIHHOCTH M | NPOU3BEACHHE BEKTOpa Ha YHUCIO; HAXOIUTh C
JKM3HEHHBIX CUTYalUsIX; MIOMOIIBI0  M3YYEHHBIX (OPMYT  KOOPIMHATHI
- CaMOCTOSATENFHO COCTABISITh IUIAH | CEPEIMHBI OTPE3Ka, PACCTOSHHE MEXIY ABYMS




peuieHus OpoOJNEeMBl € YYeTOM
MMEIOIINXCS PECYPCOB COOCTBEHHBIX
BO3MOKHOCTEH U MPEANIOYTECHUN;

- TaBaTh OIICHKY HOBBIM CHTYaIlUsIM;

- cmocoOCcTBOBaTh (POPMHUPOBAHHUIO U
MPOSIBICHUIO IIUPOKOM JpyAHLIUH B
Pa3HBIX 00aCTSIX 3HAHWH, OCTOSHHO
TIOBBIIIATH CBOM 0Opa3oBaTeNbHBIA M
KyJbTYPHBII YPOBEHb;

a) CAaMOKOHTPOJIb:

WCIIONIb30BaTh MPHUEMBI  pedIIeKCUU
JUIS  OLCHKH  CHUTyalliH, BBIOOpA
BEPHOTO PEILECHUS;

- YMEThb OILIGHUBaTb pPHUCKH U

CBOCBPCMCHHO MNPUHUMATL PCHICHUSA
10 X CHUKCHHUIO,

0) SMOLMOHAJIbHBIN UHTEJJIEKT,
TIpeANoJIararo i
c(hopMHPOBAHHOCTE:

BHYTpPEHHEH MOTHBAIINH,
BKJTFOYAIOIIEH CTpEMIICHHE K
MOCTIDKEHUIO  IIeMH M YCHexy,
ONTHMH3M u HHUALAATHBHOCTD,
YMCHHE [ICHCTBOBaTh, WCXOAS U3
CBOHX BO3MOYKHOCTEH;

- SMITaTHH, BKJTIOYAIOIICH
CITOCOOHOCTH TTOHUMATh

SMOIIMOHAIIBHOE COCTOSIHHE APYTHX,
YUUTBIBATH €r0 IIPU OCYIIECTBICHUH

TOYKaMH

KOMMYHHUKallM{,  CIIOCOOHOCTh K

COUYYBCTBUIO U CONEPEKUBAHUIO;

- COLMATIBHBIX HaBBIKOB,

BKJIFOUAIOLIHX CIIOCOOHOCTB

BBICTPaNBaTh OTHOLICHUS C JIPYTUMHU

JTIOIBMH  3a00THUTBCA,  NPOSIBIATH

MHTEPEC U pa3peiiaTh KOHQIUKTHI
OK 04. TOTOBHOCTb K CaMOpPA3BUTHIO, | - YMETb ONEPUPOBATh MOHATHSAMH: CIydaWHBINA
D¢ pexTnBHO CaMOCTOSATEIIbHOCTH W | ONBIT ¥ CllydyaiHOE COOBITHE, BEPOATHOCTH
B3aMMOJICHICTBOBATh U | CaMOOIIPECIICHHIO; CIly4alHOTO  COOBITHS;  YMEThb  BBIYHCIATH
paborats B -OBJIaJIcHHEe  HaBbIKAaMH  y4eOHO- | BEpOSTHOCTH C WCIIOJIB30BAaHHEM TparuecKux
KOJUIEKTHBE U UCCJIEJIOBATEIbCKOM  MPOEKTHOM M | METOJOB; IPUMEHATb (OPMYJBI CIIOXKEHUS U
KOMaHJ1e COLIMANBHOM JAEATeNbHOCTH; YMHOXKEHUSI ~ BEPOSATHOCTEH,  KOMOHMHATOpHbIE

OBnaneHne YHUBEpCANBHBIMH | GakTel W (OpMyJIBl TpH pEIIeHHH 3a/ad;

KOMMYHHUKAaTUBHBIMH ACHCTBUSIMH: OLICHUBaTh BEPOSTHOCTH PpEaNbHBIX COOBITHII;

0) COBMeCTHAs AEATEIbHOCTE:

-  TOHMMaTh ¥  HCIOJB30BaTh
IpeuMylIecTBa KOMaHIHOH u
WHIIMBHUIYAJILHOI padboTHI;

- I[pUHUMATh LEJIH  COBMECTHOM
JIESITeTTbHOCTH,

OpPTraHWU30BBIBaTh M KOOPIUHHUPOBATH
JEUCTBUSI 1O €€  JOCTH)KEHHUIO:

pacpeneNiTh poiii ¢ y4eTOM MHEHHH
YYaCTHHKOB O0OCYXIaTb pe3yJbTaThl
COBMECTHOH paboThI;

3HAaKOMCTBO CO CIy4YalHBIMU BEIMYMHAMU, YMEHUE
NPUBOAWTH  IPUMEPHl  MPOSBICHUS  3aKOHA
OOJIBIINX YKCeJ B HPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

-yMeTb CBOOOJHO  ONEPUPOBATH  HMOHATHIMH:
CTEEHb C  LeNbIM  IIOKa3aTeleM, KOpPEHb
HATYPaJIbHO! CTENEHH, CTENIEHD C

palMOHANBHBIM  TIOKa3aTeleM,  CTENEeHb  C
JEWCTBUTENHHBIM (BEIIECTBEHHBIM) ITOKA3aTeleM,
jmorapuM dYHCIIA, CHHYC, KOCHHYC W TaHI'€HC
MIPOU3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO ONEPHPOBATH MOHSITHSIMHU:

- KOOPAMHUPOBaTb M BBIIOJNHATH | rpaduk GbyHKIH, oOpaTHas GbyHKIMS,
paboTy B  YCIOBUSIX pEaIbHOTO, | KOMIO3MLUsS — (QyHKUWH, JMHeHHas  QyHKUus,
BUPTYaJbHOTO M KOMOWHHMPOBAaHHOTO | KBajpaTH4Has (YHKUHWS, CTeleHHas (YHKIHSI c
B3aMMOZEHCTBHS; LeNbIM  TO0Ka3aTeleM,  TPUTOHOMETPHYECKHE




- OCYIIECTBIIATH MO3UTHBHOE
CTpaTern4eckoe TIOBEICHUE B
pasNUUHBIX CHUTYalMsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHHE, OBITH
WHHIIATHBHBIM.

OsnazneHne YHHUBEPCATbHBIMU
PETYJIATUBHBIMHU ICHCTBUSIMU:

T) IPUHATHE CE0sl U IPYTHUX JIIO/IEH:

- NPUHUMATh MOTHUBBI M APTryMEHTBI
JpyTuX  JIoAed  IOpu  aHaIu3e
PE3yNbTaTOB ACATEILHOCTH;

- INpU3HAaBaTh CBOE MpaBO M MPaBO
JPYTHX JIFO/IEH Ha OIIMOKHY;

- pa3BHBATh CIIOCOOHOCTH IIOHMMATh
MHP € TO3UIMHU JIPYroro YesloBeKa

oOpaTHbIe TPUTOHOMETPHUUYECKHE
ToKazaTeJbHasT W JIorapupmMudeckas

GbyHKIMH,
GbyHKIMH,
¢byHKIIHT;
- yMeTb CTpouUTh TpaduKu (YHKIMH, BBIIOIHATH
npeoOpa3oBaHus rpadUKOB QPYHKITHI,

- yYMeTh HCIONB30BaTh Tpadukm GyHKOWAH s
W3y4YeHUs] TIPOLECCOB W  3aBUCHMOCTEH IpHU
peLIeHn: 3a7a4d U3 APYTHX y4eOHBIX IPEeIMETOB U
U3 pealbHOW JKM3HHU; BBIpaXKarh QopMyIamu
3aBUCHMOCTH MEK/1y BEINYNHAMU;

- cBOOOAHO OMEPHPOBATh MOHITUSIMH: UYETHOCTh
GbyHKIH, MEePUOTUIHOCTH byHKIMY,
OTpaHWYEHHOCTH ¢byHKINH, MOHOTOHHOCTB
¢byHKIAN, SKCTpeMyM (QyHKIMH, HauOoJblIee H
HavMeHbIIee 3HaYeHUs (PYHKIH Ha IPOMEKYTKE;
- YMETh IPOBONTH HCCIIeOBaHNE (QyHKINY;

- YMeTh HCHOJB30BaTh CBOWCTBA M TrpadUKH
(GYHKIMHA JJ1s1 pellieHus] ypaBHEHUH, HEPaBEHCTB U
3aJjad €  mapameTrpaMy; — u300paxkaTb  Ha
KOOPAMHATHOM TMJIOCKOCTH MHOKECTBA PEIICHUI
yYpaBHEHHH, HEPABCHCTB M X CUCTEM

OK.05 OcymecTBisATh
YCTHYIO U
MTUCHMEHHYIO
KOMMYHHKAIIHIO Ha
roCyIapCTBEHHOM
si3pIke Poccuiickoit
depepanuy ¢ yueTomMm
0COOEHHOCTEMH
COITHAIIEHOTO 1
KYJIBTypHOTO
KOHTEKCTa

B obnactu
BOCITMTAHMS:

- ACTETUYECKOE OTHOIICHHWE K MHUDY,
BKJIFOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT'O TBOPYECTBA, CIOPTA,
rpy/Jia u oOLIeCTBEeHHbIX OTHOILICHHUH;

9CTETUYCCKOT'O

- CIOCOOHOCTH BOCIIPHHUMATH
pa3iuyHbIe BUJIBI HCKYCCTBA,
TPaAMIMA W TBOPYECTBO CBOETO H
TPYTHUX HapOJIOB, OIIyIIaTh
SMOIIMOHAIBHOE BO3JICHCTBUE
HCKYCCTBA,

- yOSXKICHHOCTh B 3HAYUMOCTH IS
JIMYHOCTH i ob1iecTBa
OTEYECTBEHHOTO u MHPOBOTO

HCKYCCTBA, 3THHUYCCKUX KYJIbTYPHBIX
Tpa,I[I/II_[I/Iﬁ 1 HAPOJAHOI'0 TBOPYUCCTBA,
- TOTOBHOCTb K CAMOBBIPAKCHUIO B

Pa3HbIX BUJAX HCKYCCTBA,
CTpeMJIEHHE TMPOSBIIATH  KadecTBa
TBOPYECKON JTMYHOCTH;

OBnaneHne YHUBEPCAIbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSMMU:

a) oOmieHwe:

- OCYWIECTBJIATh KOMMYHHKAIlHH BO
Bcex cepax )KU3HHU;
- pacrno3HaBath

cpencTaa obmeHus, MMOHUMATD
3HAQUCHHEC  COLMANBHBIX  3HAKOB,
pacro3HaBaTh TP AIOCHUIKH
KOHQIIMKTHBIX CHUTYyallMd M CMAr4arh
KOH(IIUKTBL;

- DPa3BepHYTO M JIOTUYHO H3JIarath
CBOIO TOYKY 3peHHs c
HCIIONB30BAaHUEM SI3BIKOBBIX CPEACTB

HeBepOaJIbHbIE

- yYMEThb OIEpPHPOBaTh IOHATHSAMHU: CpenHee
apuMeTHyeckoe  MeAWaHa, HauOoJspliee U
HavMeHbIIee 3HAYCHUWs, pa3Max, JHUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHCJIOBOro Habopa;
yMeEHHUe H3BJIEKATh, HMHTEPIIPETUPOBATH
nH(pOPMANHIO, TPEACTABICHHYI0 B Ta0imWIax, Ha
IuarpamMmMax, rpadukax, OTpakalollylo CBOMCTBa
peaNbHBIX MPOLECCOB M SBJICHUH; NPEICTaBIATH
HHOOPMALKIO ¢ MOMOIIBIO TAONHUI U JHArPAMM;
UCCIIeI0BAaTh CTATHCTHYECKUE JaHHBIE, B TOM
Yucine ¢ NPUMEHEHHEM TpadUuecKuX METOIOB M
JJIEKTPOHHBIX CPEJICTB;

- YMCTb ONCpUpPOBATh NOHATUAMU: TOYKA, IIpsAMad,
IUIOCKOCTh, IIPOCTPAHCTBO, JBYTPaHHBIH Yrod,
CKpELIMBAOLIMeCs TNpsMble, NapaIeNbHOCTh H
NEePICHIUKYSIPHOCTD NPSAMBIX U TIOCKOCTEH, yro
MEXIy MpPAMBIMH, YroJl MEXAy NpIMOd H

IJIOCKOCTBIO,  YIOll ~ MEXIY  IUIOCKOCTSIMH,
paccTosHHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSHUE
MEXIy IPSIMBIMU, paccTosiHue MEXIY
IUIOCKOCTSIMY;

- yYMeThb WCIONB30BaTh MPH PEIICHHH 3ajad
n3ydeHHBIe (AKTBI M TEOpEMBl IUIAHUMETPHH;
yMEHUE OIICHUBATh pa3Mepbt 00BEKTOB
OKPY’KaIOIIEeTo MIpa

OK.06. IIposBasTH - OCO3HaHHE 00y4aloUUMKCS | - yMETh PelIaTh TEKCTOBBIE 3aJlaull Pa3HbIX TUIIOB
rpaXkAaHCKO- poccuiickon TpaXIaHCKOH | (B TOM YHCIIE Ha TMPOICHTHI, JONH W YacTH, Ha
MaTPHOTHIECKYIO HIEHTUYHOCTH, JIBIDKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYT,




TTO3HIIHUIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE
MOBEJICHUE Ha OCHOBE
TpaIUIIHOHHBIX
00IIIEYETOBEYECKAX
LIEHHOCTEH, B TOM
YHCIIE C YIECTOM

- LCJICHAITPAaBJICHHOEC pa3BUTHC
BHyTpeHHeﬁ MNO3UIUHU JIMYHOCTU Ha

OCHOBE ZIyXOBHO-HPaBCTBEHHBIX
LleHHocTel  HapoaoB  Poccuiickoit
®Denepanun HACTOPHYECKIX "

HalMOHAIBHO-KYJIbTYPHBIX TpaIuLnii,
(opMHpOBaHHE CHUCTEMBI 3HAYHMBIX
LEHHOCTHO-CMBICIOBBIX YCTAHOBOK

HAaJIOTH, 337124y U3 00JIaCTH YIPABJICHUS JINYHBIMU
u CeMEHHBIMU ¢buHaHCAMM); COCTaBIATh
BBIPA)KCHUS, YDABHEHHWS, M HEPABEHCTBA U HX
CHCTEMBbl 10 YCIOBUIO 3a/aud, MHCCIEI0BATh
MOJTyYEHHOE peleHue u OLICHUBATh
TIPaBAOIOI00HOCTh PE3YyIbTaTOB,;

-yMETb OINEPHUPOBaTh MOHATUSIMU: OIpPEICICHUE,
aKCHUOMa, TeopeMa, CIEeICTBUE, CBOMCTBO, IPU3HAK,

rapMOHHU3AINU AHTHKOPPYILHOHHOTO JI0Ka3aTeIbCTBO, PABHOCWIIbHBIE (DOPMYIIUPOBKH; -
MEKHAIMOHATIBHBIX U | MHPOBO33pEHUS yMeTb (hopMyJIMpoBaTh 00OpaTHOE U
MEXPEITUTHO3HBIX IPaBOCO3HAHHS, 9KOJIOTMYECKOH | IPOTHUBOIOJIOKHOE  YTBEP)KACHHE, IPHBOIUTH
OTHOIUICHHH, KyJIbTYpbl, CIIOCOOHOCTH  CTaBUTh | IPHUMEpPBI, HCHOJIB30BaTh METOJ MAaTeMaTHYECKOM
NPUMEHSATH CTAaHIAPTHl | LEJH U CTPOUTH )KU3HCHHBIC TUIAHBL; WHIYKILHH, JIOBOJUTD JI0Ka3aTebHbIC
AQHTHKOPPYIILIMOHHOrO | B wacTw rpakIaHCKOTO BOCIIUTAHUS: | PacCyKACHUS IpU pELIeHWH 3ajad, YICHHBATh
TIOBE/ICHMSI. - OCO3HaHHE CBOUX | JIOTHYECKYIO MPAaBMIILHOCTD PACCY>KACHHIH;

KOHCTHTYIIMOHHBIX npaB M | - yMeTb CBOOOJHO ONEPUPOBATH MOHITHSIMH:

00s13aHHOCTEW, YBa)KCHHWE 3aKOHa M | MOCIIEIOBATEILHOCTS, apudmeTHyecKas

MIPaBOIIOPSIIKA,; Tporpeccus, reoMeTpuyecKast nporpeccus,

- OPUHATHE  TPAIULHUOHHBIX | OECKOHEYHO yObIBatoIas reoMeTpHuIecKas

HAIMOHAIIBHBIX, OOIIEYEIOBEYECKUX | MPOrpeccusi; yMETh 3a]1aBaTh

TYMaHHCTHYECKHX U | OCIENOBATeIbHOCTH, B TOM YHCIE C IOMOLIBIO

JEMOKPAaTHYECKHX LIEHHOCTEH; KOHKPETHBIX (hOpMYyII;

- TOTOBHOCTb MPOTUBOCTOSITH | - yMETh BBIOMpATh MOAXOISIIMN METOX Ul

W/ICOTIOTUHI 9KCTpEMHU3Ma, | pelleHHusl  3aJayd, IOHUMaHHE 3HAYUMOCTH

HalMOHAIU3Ma, KCeHOQOOUM, | MareMaTHKH B  W3Y4YEHHH  NPUPOJHBIX H

JUCKPHUMHUHAIMM 10  COIMAIBHBIM, | OOIIECTBEHHBIX IPOLECCOB U SIBJICHUH;, yMETb

PEIUTHO3HBIM, PacoBBIM, | pacHo3HaBaTh NMPOSBJICHHE 3aKOHOB MAaTEMAaTHKU B

HAIMOHAIILHBIM TIPU3HAKaM; HCKYCCTBE, yMETb MPUBOJIUTH MpUMEPbI

- TOTOBHOCTH BECTH COBMECTHYIO | MAaTeMaTH4eCKHX  OTKPBITHH  pOCCHIiCKOH |

JeATEeIbHOCTh B HHTepecax | MHPOBOI MaTeMaTHYECKOW HayKn

TpaxIaHCKOTO o011ecTBa,

y4acTBOBAaTh B CaMOYIPaBICHUU B

0011e00pa3oBaTeNbHON  OpraHU3aI|K

U JIETCKO-IOHOMIECKMX OpraHU3alusX;

-yMEHHE  B3aNMOJEHCTBOBaTh €

COIMAJIbHBIMH WHCTUTYTaMH B

COOTBETCTBHM C HUX (QYHKIUAMH U

Ha3HauCHUEM;

- TOTOBHOCTh K TYMaHUTApHOW W

BOJIOHTEPCKOH AESATEIBHOCTH;

MaTPUOTUYECKOTO BOCTIUTAHUSL:

- C(OPMHUPOBAHHOCTh POCCHUICKOM

IpaXKIaHCKOM UJICHTHYHOCTH,

MaTpuoOTHU3Ma, YBAXKECHUS K CBOEMY

Hapoxy, 4YyBCTBa OTBETCTBEHHOCTH

nepen PoaunoM, ropmoctu 3a cBOM

Kpail, cBoro Poauny, CcBOH S3BIK U

KyIbTypy, TIIpOIUIOE W HACTOsIIee

MHOTOHAIIMOHAIBHOTO HapoJa

Poccuu;
OK 07. - HE MIPHHAMATH IeHCTBUSA, | - yYMETh OINEpUpOBaTh TMOHATHAMHU: (DYHKIHA,
CogelicTBoBaTh IOPUHOCSIIME  BpeA  OKpYXKalollel | HempephIBHAs byHKIu, HPOU3BOHAS,
COXPaHCHHIO cpene; nepBooOpasHasi, ONpEeNeNCHHbIH HHTErpai; yMeTb
OKpy’Xaromiei cpensl, | - YMeTb NPOTHO3MPOBATh | HAXOIWTHh MPOU3BOIHBIC IEMEHTAPHBIX (YHKLHH,
pecypcocOepexxeHnto, | HeOIaromnpusTHeIC 9KOJIOTUYECKHE | MCIIOJIb3YS CIPAaBOYHBIE MaTepHajbl; UCCIEI0BATh
MIPUMEHSTH 3HaHUS 00 | MOCIENCTBUS MPEANPUHIMAEMbIX | B NpOCTEWIIMX  cioy4asx  (QYHKOMH  Ha
M3MEHEHHH KIIUMATa, JIeWCTBUH, IPEAOTBpALIATh HX; MOHOTOHHOCTb, ~ HaXOIUTh  HauOoiplIME U
TPUHLIUTIBI - pacuIMpuUTb OMBIT JESATENbHOCTH | HAMMEHbIIME  3HAa4eHus  QyHKUuWil;  CTpouTh
0epexxITMBOTO 9KOJIOTHYECKO HallpaBJIeHHOCTH; rpa@uKd  MHOTOWIEHOB C  HCIIOJBb30BaHHEM
HPOU3BOACTBA, - paspabaTplBaTh IUIaH pELICHMs | ammapara MaTeMaTHYecKOro aHajM3a; NPHMCHSThH
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s pekTuBHO
JIeCTBOBATH B
Ype3BbIYaHbIX
CUTyaluriax

npobaeMbl ¢ y4eToM  aHaim3a
HUMEIOIIHUXCS MaTepuaibHbIX u
HEeMaTepHAaIbHBIX PECYPCOB;

- OCYIICCTBIIATH IICICHATIPABICHHBIN
MOMCK TEPEHOCca CPEJCTB U CIIOCOO0B

JeWcTBHA B NPOGECCHOHATBHYIO
cpeay;
- yMeTb NEpEeHOCUTh 3HAHHA B

MO3HABATEILHYI0 U  MPAKTUYCCKYIO
00J1aCTH KU3HEACATEIIHBHOCTH,

- TpemiaraTb  HOBBIE  IPOEKTHI,
OLICHUBATh MJEH C MMO3UINH HOBU3HEI,
OpPUTHHAIBHOCTH, MIPAKTHICCKON
3HAYMMOCTH;

- HaBaTb OLCHKY HOBBLIM CUTYyalUIM,
BHOCHUTB KOPPCKTHUBLI B ACATCILHOCTD,
OILICHMBATh COOTBETCTBUC PE3YJILTATOB
oeJIsAM

MIPOU3BOAHYIO NPU PELIECHHUH 3a1ay Ha JABUKECHUE,
peliaTh MPaKTHKO-OPUCHTUPOBAHHBIC 3a7adydl Ha
HauboIbIIAE 1

HaAaUMCHBIIUEC 3HAYCHHA, Ha HAXOXICHUC IIYyTH,
CKOPOCTHU M YCKOPCHHUS,

- yMETh OINEPUPOBaTh MOHITUSMH: JBHKCHHE B
MIPOCTPAHCTBE, nog00HbIE ¢urypst B
MIPOCTPAHCTBE; HCTIOIH30BaTh OTHOIIICHHE
IIOIIAACH MOBEPXHOCTEH M OOBEMOB MOIOOHBIX
Gburyp npu perieHun 3aaag;

- yYMETh BBIYHCIIATH I'€OMETPUYECKHE BEITHYHHBI
(nmuHa, yrom, IUIOMIaAL, OO0BEM, IUIONIAIb
MMOBEPXHOCTH), MCIONB3Ys U3yYeHHBbIE (GOPMYIBI U
METOJIBI

IIK 1.1. BemmomHsaTh
MOJITOTOBKY pabodero
MecTa, 3ar0TOBOK,
HHCTPYMEHTOB,
MPUCIIOCOOICHUH ISt
H3TOTOBIICHUS
PEXYILEro u
HU3MEPUTEIILHOTO
HHCTPYMEHTA B
COOTBETCTBUH C
MPOU3BOICTBEHHBIM
3aJ[aHUEM C
coOJroIeHIEM
TpeboBaHUT OXpaHbI
TpyAa, MOXKapHOH,
MPOMBIIIJIEHHON U
3KOJIOTMYECKOH
0€30MacCHOCTH, ITPaBUIT
OpraHu3aIiu
paboyero mMecra.

- YMETh ONEPUPOBATh MOHATUSAMHU: MHOTOIDAHHUK,
CeueHne MHOTOTPaHHKKa, KyO, napaiesenures,
npu3Ma, nupamuza, GpUrypa u moBepxHocTh
BpalleHNs], IMIMHADP, KOHYC, Iap, chepa, cedeHus
(Gurypsl BpaiieHusl, IIoaab NOBEPXHOCTH
MUPaMUJIbL, TIPU3MBI, KOHYCa, HWITHHAPA, IUIONIA1b
cdepsl, 00peM Ky0a, MPSIMOYTOTHHOTO
napajuieJenuIe a, MpaMuIbl, IPU3ME,
LWIMHApPA, KOHYCa, mapa
- yMeTb  OLICHHMBAaTh
OKDPY’KaroLIero Mupa;

- YMETb BEIYHCIIATE T€OMETPHYECKHIE BEITHYHHE
(mnmHA, yrou, mionans, 00beM, oAb
MIOBEPXHOCTH), UCTIOJIB3YS U3y4YEeHHbIE (POPMYJIIBI H
METOJIbI

pasMepsl  OOBEKTOB

IIK 1.3. BeImoaHATh
MIPUTOHOYHEIE
CJIecapHBIC OTIepauu
MIPHU U3TOTOBJICHUN
neranen
MIPUCIIOCOOJICHUH,
PEXYIIETo U
HU3MEPUTEIIEHOTO
HHCTPYMCHTA B
COOTBETCTBHH C
MIPOU3BOICTBCHHBIM
3alaHUEM C
cOOII0IEHNEM
TpeOoBaHUIT OXpaHbI

Tpyza.

- YMETb BBINOJIHATH BHIUMCIICHUE 3HAYCHUH U
IpeoOpa3oBaHKs BIPAKEHUH CO CTENEHIMH U
norapupmMamu;

- YMEeTh BBINOJHATh MpeoOpa3oBaHusi IPOOHO-
pannoHaIbHbIX BBIPAKCHUT;
- YMETb W3BJIEKATh, HMHTEPIIPETHPOBATH
nH)OpPMaNHIO, MPEACTaBICHHYI0 B TaOJMIAX, Ha
JuarpaMmax, B rpadukax, oTpaxaromyro cBoiicTBa
peaNIbHBIX MIPOIIECCOB U SBICHUI
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[IK 2.3. BeInoaHsaTh - YMETh CTPOUTH IPa(UKKA MHOTOUIICHOB C

UCTIBITAaHHE HCTIOJIb30BaHHUEM aIapaTa MaTeMaTHIeCKOro
coOUpaeMbIX WA aHaIu3a,
COOpaHHBIX y3JI0B U - YMETh BeIpaXkarh (popMyiaamMu 3aBUCUMOCTH

MEXIy BETHYNHAMH;
- YMeTb NIPEICTaBIATh MHPOPMALHUIO C ITOMOIIBI0
TaOMNI ¥ TUarpamm;

- YMEThb HCCIEN0BaTh (QYHKIMH Ha MOHOTOHHOCTB,
HaXOJWTh HAauOOJbIINE W HAWMEHBIINE 3HAYCHUS
GbyHKIMN

arperaTtoB Ha
CIICaJIbHBIX
CTCHOAaX.

1.4. Kosim4ecTBO 4acOB HA OCBOCHHE MPOrPaMMbl Y4e0HO JUCUUIJIMHBI:
MaKCHUMaJIbHOW y4ueOHOM Harpy3ku oOyuatomierocst 207 yacoB, B TOM YHUCIIE:
00s3aTeNIbHON Ay IUTOPHON ydeOHON Harpy3ku oOywaromierocs 205 4acos;
KOHCYJIbTalluii 2 yaca.
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2. CTPYKTYPA Y COJAEP)KAHUE YYEBHOU JUCIUILINHBI

2.1. O0beM yueOHOM TMCIUILUIMHBI M BBl Y4eOHOH padoThI

Bup yueOHoM padoThI O0bem
4acoB
MakcumasbHasi yueOHas Harpy3ka (Bcero) 207
Oo6s13aTes1bHAA ayIUTOPHAA y4eOHAas HArpy3Ka (Bcero) 205
B TOM YHCJIE:
TEOPETHUYECKUE 3aAHSATHS 95
IIPAKTUYECKUE 3aHATUS 110
KOHTPOJIbHBIE padOThI 24
KOHCYJIbTallUH 2

CDOpMCl ammecmayuu IK3aMEH

Yriay0JieHHblii YPOBEHb

AuireOpa u HayYaJIa aHAJIN3A

[loBrOpenue. Pemienue 3amad C MCHOJIB30BAHMEM CBOMCTB YHCEN U
CHUCTEM CUHCIICHUS, ICIMMOCTH, JOJEU U YACTEU, MPOLEHTOB, MOJIYJIEH YUCEI.
Penrenue 3amaq ¢ UCIIOIb30BaHUEM CBOMCTB CTENIEHEN U KOPHEW, MHOTOUJICHOB,
npeoOpa3oBaHWd  MHOTOUYICHOB W JIPOOHO-PAllMOHATBHBIX  BBIPAKCHHI.
Pemenne 3amau ¢ MCHONB30BAHUEM TPANLYCHOM Mephl yria. Monaysns yucna u
ero cpoiictea. PeleHue 3aad Ha JBUKEHUE U COBMECTHYIO pabOTy, CMECU U
CIUIaBbl C TMOMOIIBIO JIMHEWHBIX, KBAJIPATHBIX U JAPOOHO-pAIIMOHATBHBIX
YPaBHEHUN M UX CUCTEM. PellleHue 3a1ad ¢ MOMOIIBIO YACIOBBIX HEPABEHCTB U
CHUCTEM HEPaBEHCTB C OJIHOM NEPEeMEHHOW, C NPUMEHEHHEM H300paKEeHUS
YUCJIOBBIX TPOMEKYTKOB. PemieHne 3amad ¢ MCHOJIb30BAHUEM YMCIIOBBIX
byukuit 1 ux rpaduxkoB. Vcronbs3oBaHue CBOMCTB M rpadUKOB JIMHEHHBIX U

KBaJpaTUYHBIX (YHKIHUI, 06paTHON IPOHOPLUHUOHATLHOCTH U (GYHKIMH :\/;.
['padmueckoe pemieHne ypaBHEHUN W HEpaBEeHCTB. Vcmonp30BaHUE OTEpaIHii
HaJl MHOKECTBAMH M BBICKA3bIBaHUAMU. VICIIonb30BaHME HEPABEHCTB U CUCTEM
HEPABEHCTB C OJHON NMEPEMEHHOM, YUCIOBBIX IPOMEKYTKOB, UX 00ObEIUHEHHI
u niepeceueHuil. [I[puMeHeHne npu penieHnu 3aj1a4 CBOMCTB apu(pMEeTUIECKON U
F€OMETPUYECKOM MPOTrPecCUur, CYMMHUPOBaHHUS OECKOHEYHOM cXopsuieiics
reOMETPUYECKOU IPOTrPECCUM.

MHuoxecTBa (4MCIIOBbIE, T€OMETPUUECKUX PUryp). XapaKTepUCTHUECKOE
CBOMCTBO, 3JIEMEHT MHOXECTBA, IIyCTOE, KOHEUHOE, OECKOHEYHOE MHO>KECTBO.
Crnioco0s! 3ananus MHoxkecTB [loamHOkecTBO. OTHOIIEHUSI MPUHAAIEKHOCTH,
BKJIFOUEHMsI, paBeHcTBAa. Onepanuu Haxa MHokecTBamu. Kpyrm Oinepa.
KoHeuHble 1 GeCKOHEUHBIE, CUETHBIE U HECUETHbIE MHOKECTBA.

HctuHHbIE M 710KHBIE BBICKA3bIBAHMSA, ONIEPALMNA HAJ, BBICKA3bIBAHUSAMH.
Aneebpa evickazviéanui. CBS3b BBICKa3bIBAaHMM C MHOXeCTBamMH. KBaHTOpHI
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CYILIECTBOBAHMSI U BCEOOITHOCTH.

3akoHbI JIOTUKU. OCHOBHble N02udecKue npasuida. Pemenne Toruueckux
3a/1au C UCTOJIBb30BAHUEM KPYTOB DUJIEPA, OCHOBHBIX 102UUECKUX NPABUL.

YMmozakmouennsi. OOOCHOBaHMS M JIOKA3aTelbCTBO B MaTeMaTHKE.
Teopembl. Buapl MaremMaTMuecKuX YTBEPXKACHHU. Buodwl Odoxaszamenvcms.
Mamemamuueckas — unoykyusa.  Ymeepowcoenus: — obpamuoe  OaGHHOMY,
NPOMUBONONIONCHOE, 00pamHOe NPOMUBONON0NHCHOMY OanHomy. llpusHak u
CBOMCTBO, HEOOXOJUMBIE U JIOCTATOYHBIE YCIOBHS.

OcHosHnas meopema apugmemuru. Ocmamku u cpasHeHus. Aneopumm
Eexnuoa. Kumatickas meopema 06 ocmamkax. Manas meopema Pepma. q-
uyHvle cucmemvl cuucienus. Pynxyusa unepa, yucio u cymma oerumeinetl
HamypaibHO20 Yucia.

Panuannas  mepa  yrjma, — TPUTOHOMETpUYECKAass  OKPY>KHOCTb.
Tpuronomerpuyeckue GyHKIMH 4Yucen W yriaoB. DopMyibl NpUBEACHHUS,
CIIOKEHUSI  TPUTOHOMETPUYECKUX  (YHKIMHA, (GOpMyJIbl  JBOWHOTO U
HOJIOBUHHOTO aprymMmeHnTa. [IpeoOpa3oBaHue CyMMbl, pa3HOCTH B IIPOU3BE/ICHUE
TPUTOHOMETPHUUIECKUX (DYHKITHI, 1 HA0OOPOT.

Hymu ¢ysknmm, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb.
HaunOonbuiee u HaumeHnpliee 3Hayenue pyHkuuu. Ilepuoanyeckue GyHKIMU U
HauMEHbIIUN nepuoa. YerHeie U HeueTHble (YHKIUU. DyHKyuu «OpoOHAs

y=1{x} y=[x]
yacmos ducaa) u ((L!@JZCI}Z yacmos uciaa» .

TpuronomeTpuueckue GyHKIUH YUCIOBOTO aprymeHra »
, Y =lgx y=clgx CpoiictBa M rpa)MKU TPUTOHOMETPUYECKHX (DyHKIIUIA.

OOparHble TPUTOHOMETPUYECKHE (PYHKIMU, UX TJaBHbIE 3HAYCHUS,
cBoiictBa M Tpaduku. TpuroHomerpuueckue ypaBHeHHUA. OJHOPOIHBIE
TPUTOHOMETPUYECKHUE YpaBHEHUS. Pemenune MIPOCTEUIIINX
TPUTOHOMETPUYECKUX HEPABEHCTB. [Ipocrenmue CHUCTEMBI
TPUTOHOMETPUYECKHUX YPaBHEHUIA.

CreneHb ¢ JACWCTBUTEIBHBIM IIOKa3aTejieM, CBOMCTBA CTEICHH.
[Ipocreiimme mnoka3arenbHbIE YpaBHEHUS M HepaBeHcTBa. llokasarenbpHas
¢yHKIMS ¥ ee cBoiicTBa, rpaduk. Yucno € u GpyHkius ¥ =<,

JlorapudmMm, cBoiictBa Jsorapudma. JlecATUUHBIA W  HATypaJbHBIN
jorapudm. [IpeobpazoBanue norapumMuyecKux BBIpAKEHUH.
Jlorapudmuyeckue ypaBHeHUs U HepaBeHCTBa. Jlorapudmuueckas GyHKIUS U
ee CBOMCTBa, rpaduK.

Crenennass ¢GyHkuMs W ee CBoilcTBa, rpaduk. HWpparmoHanbHbie
ypaBHEHHSI.

[lepBruHbBIE TIPEACTABICHHUS O MHOXECTBE KOMIUIEKCHBIX YHCEIL.
Heucmeus ¢ xomnnexcuvimu uuciamu. KomniekcHo conpadjiceHHvle 4Yucia.
Mooyne u apeymenm wuucna. TpueoHomempuueckas @opma KOMHIEKCHO2O
yucaa. Pewenue ypagnenuii 8 KOMNIeKCHbIX YUCTAX.

Meron wuHTEpBaJIOB sl pelieHus HepaBeHCTB. IIpeoOpazoBanus

=COSX y=sinx
5
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rpadukoB (QPYHKIMI: CIBUT, YMHOKEHHE HAa YUCIIO, OTPAKEHUE OTHOCUTEIHHO
KOOpJIMHATHBIX oced. ['paduueckume MeTONbI pEIICHUS YPAaBHEHUH W
HEpaBEeHCTB. PernieHue ypaBHEHUN M HEPABEHCTB, COJEPKALIUX IMEPEMEHHYIO
1O/ 3HAKOM MOIYJIS.

Cucrtempl TOKa3aTENbHBIX, JIOTAPUPMUYECKUX U UPPANUOHATHHBIX
ypaBHeHU. CHCTEMBI TIOKa3aTeIbHBIX, JOTAPUPMUUECKAX U UPPAITIOHATHHBIX
HEPABEHCTB.

B3aumuo oOpatHbie pyHkiuu. ['paguku B3auMHO 0OpaTHBIX QYyHKIUH.

YpaBHEHU, CUCTEMBI YPABHEHUH C IapaMETPOM.

@opmyna bunoma Heiomona. Pewenue ypasuenuu cmenenu evlue 2
cneyuanvbuvlx 6udo8. Teopema Buema, meopema be3y. I[lpusooumvie u
Henpugooumvle mMHo2ounenvl. OcHosHas meopema anceopvl. CummempuiecKue
MHO20Ynenbl. [lenouuciennvle u yeno3Haunvle MHO20UIeHblL.

Jluogphanmoswr ypaeuenus. Ilenuvie Opoou. Teopema Pepma o cymme
K8a0pamos.

Cymmbl u paosl, Memoobl CYMMUPOSAHUS U NPUSHAKU CXOOUMOCHU.

Teopemvl 0 npubdUdICEHUU OCLICMBUMENbHBIX YUCEN PAYUOHATIbHBLMU.

MHnoowcecmea na KoopOUHamMHOU NIOCKOCMU.

Hepasencmeo Kowu—bynakosckoeo, HepageHcmeo HUencena,
HEepaeeHcmea 0 CPeoOHUX.

[lonsitue npenena GyHkuuM B TOukKe. [lomamue npedena ¢ynkyuu 6
beckoneunocmu. Acumnmomsl epaguxa @ynkyuu. Cpasuenue OeCKOHEYHO
manvix u 6ecxoneuno oOoavwux. HenpepwsiBHOCTH (QyHKIMH. Ceoticmea
HenpepvléHblx ynkyuti. Teopema Betiepuwmpacca.

Huddepennupyemocts ¢Gyukiuu. IlpowsBomHas (GyHKIMM B TOUKE.
Kacarenbnast x rpaduxy QyHkiuu. ['eomerpuueckuil M (PU3MUECKHI CMBICIT
NpOU3BOAHON.  [lpumenenue  npou3goonoti 6  @usuxe. IlpousBonHbIE
aneMmeHTapHbIX Qynkiuit. [IpaBuna muddepennupoBanusi.

Bropas npousBoaHasi, ee reoMeTpudeCKuii U (PU3NIECKUN CMBICT.

Toukun »sKcTpemMyMa (MakcuMyMa W MuHUMyMma). HccnemoBanue
AJIEMEHTAPHBIX (PYHKIMM HA TOYKU AKCTpeMyma, HauOOJblIee U HaUMEHbIIIEE
3HAUYEHUE C MOMOUIBI0 MPOU3BOAHON. [locmpoenue epagurxos Gyuxkyuti c
HOMOWbIO NPOU380OHLIX. [lpumeneHue npouzBOOHOU Npu peuleHuu 3a0ady.
Haxoorcoenue sxkcmpemymos ¢hynkyuii HeCKONbKUX nepemeHHbiXx.

[lepBooOpasnas.  Heompenenennsiii  uHTerpain.  IlepBooOpasHbie
ajeMeHTapHbIX GyHKiud. [lmomans KpuBosMHEWHOW Tpanenuu. Ddopmyna
Hprorona-Jleiitonuna. OnpeaeneHHbli UHTETpan. Buiuucienue niaowaoet
NIIOCKUX pucyp u 00beMo8 mejl 8paujeHusi ¢ NOMOWbIO UHMe2Pad.

Memoouvl pewienus yHKYUOHATbHBIX YPABHEHUL U HEPABEHCMS.

I'eomeTpus

[ToBTOpenue. Pemenne 3aad ¢ UCHOIB30BaHUEM CBOWCTB (QUIyp Ha
IUIOCKOCTH. Pemenue 3aga4d Ha JOKa3aTeIbCTBO U IIOCTPOEHUE KOHTPIPUMEPOB.
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[IpumeHenne mpocTEMIIMX JIOTMYECKUX TMpaBwi. PemieHwe 3agad ¢
UCIIOJIb30BAaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUN B MPSIMOYTOJIbHBIX
TPEYroJIbHUKaX, (PAaKTOB, CBA3AHHBIX C YETHIPEXYTroJbHUKaMU. Perenue 3amad ¢
UCIIOJIb30BaHUEM (DAaKTOB, CBSI3AHHBIX C OKPYXKHOCTSMHU. Pernenue 3amad Ha
U3MEPEHUSI Ha IJIOCKOCTH, BBIUMCICHUS JIMH U IUIowane. Pewenue 3adau c
HOMOWbIO 8EKMOPOB U KOOPOUHAM.

Harnsnnasa crepeomerpus. Ilpusma, mnapamwienenunesn, nUpamuia,
TeTpa’ip.

OcCHOBHBIE  TIOHSTUS TEOMETPUM B  TMPOCTPAHCTBE.  AKCHOMBI
CTEPEOMETPHUU U CIIECTBUS U3 HUX. [IoHAamue 06 akcuomamuyeckom memooe.

Teopema  Menenass  ona  mempas’opa. lloctpoeHue  cedyeHUU
MHOTOTPAaHHUKOB ~ METOAOM  clieoB.  LleHTpanbHOE  NPOEKTHPOBAHHUE.
[TocTpoeHue ceueHnii MHOTOIPaHHUKOB METOJIOM MPOEKIIUH.

CkpeuBaronuecs NOpsIMbIE B IMPOCTPAHCTBE. YTOJN MEXKAY HHUMH.
Memooul HaxooicOeHus paccmosHuLl MexHcoy CKPewUBaroWUMUC NPAMbLMU.

Teopembl 0 mapaieNbHOCTH MPAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE.
[lapannensHoe TpOEKTHpPOBaHHE M HU300paxeHue ¢uryp. I eomempuueckue
Mecma mouex 8 npoCmpaHcmee.

[lepieHAUKYISAPHOCTE  OPSIMOM M IUIOCKOCTH.  OpTOroHanbHOE
npoektupoBanue. HakioHnuble 1 mpoekiuu. Teopema o TpeX MepreHIuKyIsipax.

Buover  mempasopos. Opmoyenmpuueckui mempas’op, KAPKACHbLU
mempas’op, pasnocpannslit mempal’op. llpamvoyzonvusiii mempa’op. Meouarwi
u bumeouarvl mempas’aopa.

Jocmpausanue mempasopa 0o napaiieienuneoa.

Paccrosinug mexay ¢urypamu B poctpancTBe. OO0muid neprneHauKysp
JIBYX CKPELIMBAOLIUXCS MPSMBbIX.

Yrner B mpoctpancTBe. lleprnieHnukymnsipHbie TUIOCKOCTU. [lnowaow
opmozoHanvHou npoexyuu. Ilepnenouxynsapuoe ceuenue npuzmvl. Tpexepannulil
u muozozpaunviti  yeon. (Ceoucmea NIOCKUX Yel08 MHO202PAHHO20 Yeld.
Ceoiicmeéa naockux u O0BY2PAHHBIX Y2l08 mpexepanHo2o yaia. Teopemvl
KOCUHYCO8 U CUHYCO8 OJisl MPexespaHHo20 yaid.

Buner mHOrorpanHukoB. Pazgeepmku muozoepannuka. Kpamuauwue
nymu Ha NOGEPXHOCMU MHO202PAHHUKA.

Teopema Ounepa. IlpaBuibHBIE MHOTIOTPAaHHUKU. J[goticmeenHocmb
NPABUTLHBIX MHO202PAHHUKOS.

[Tpu3ma. [Tapannenenunen. CaoiicTBa napasuieNeuIea.
[IpssmoyrosbHbINM Mapanienenumel. HakIOHHbIE TPU3MBI.

I[Mupamupa. Buasl nupamug. OJIEMEHThl TPABWIBHONW MHUPaMUJIBI.
[upamuael ¢ paBHOHAKIOHEHHBIMU peOpaMu U TpaHSIMHU, UX OCHOBHBIC
CBONCTBA.

[Inomaay moBEpXHOCTEW MHOTOIPAHHUKOB.

Tema Bpamenus: MUIMHAP, KOHYC, map u chepa. CedeHus MUIHHIPA,
KoHyca u mapa. [llapoBoii cerMeHT, apoBoil CJIOMH, IAPOBOM CEKTOP (KOHYC).
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VYceuenHast nupamMua U yCEUeHHbBIH KOHYC.

Onemenmul chepuneckoii ceomempuu. Konuueckue cevenus.

KacarenbHbie npsMble U IIOCKOCTH. BrimcanHbie W onucaHHbe ChEpHI.
Kacarowuecs cgepvi. Komdbunayuu men epawjenus.

Bekroper u koopmuHatel. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
YHCI0. YTOJ MKy BekTopamu. CKalsipHOE MIPOU3BEACHHUE.

VYpaBHenune 1iockoctu. Dopmysia pacCTOSAHUS MEXIAY TOUYKAMU.
VYpasuenue cepbl. Popmyna paccmosanus om mouxku 0o niockocmu. Cnocodul
3a0aHus NPAMOU YPAGHEHUAMU.

Pewenue 3a0au u doxazamenbcmeo meopem ¢ NOMOWbI0 BeKMOPO8 U
MemoOoM KOOPOUHAmM. DieMeHmbl 2eoMempuu Macc.

[Tonsitue oo6bema. OObEeMbl MHOTOrpaHHUKOB. OOBEMBI TENl BpPAILCHUS.
Axcuombl obvema. Bvisoo  gopmyn 00beM08  NPAMOY20J1bHO2O
napanieienuneod, npusmvl U nUpamuovl. Popmyavl 0 HAXOHCOeHUsT 0Obema
mempasopa. Teopemvl 06 OMHOULEHUAX 0OBLEMOS.

Ipunoorcenus unmezpana K 8bl4UCIEHUIO 0OBLEMOB U NOBEPXHOCMEL mell
spawenus. Ilowaov cgepuueckoeo nosaca. Obvem waposozo  Clos.
IIpumenenue o6vemos npu pewienuu 3a0au.

[Tnomans cdepsl.

Pazsepmra yununopa u xouyca. Ilnomanp MOBEPXHOCTH UWIMHIpA U
KOHYyca.

KoMOnHanum MHOTOTPaHHUKOB U TEJT BpaIlCHUS.

[Tomobue B mpoctpanctBe. OTHOIEHHE OOBEMOB W  IUIOMIANEH
MOBEPXHOCTEHN MOA0OHBIX UTYP.

Jeusicenusi 6 npocmpancmee.  NAPALIENbHLIL  NEPEHOC,  CUMMEMpPUsL
OMHOCUMENBHO NIOCKOCMU, YEHMPAIbHAS CUMMEMpPUs, NOBOPOM OMHOCUMENbHO
NPAMOIL.

IIpeobpazosanue nooobdus, comomemus. Pewenue 3aoau na niockocmu ¢
UCNONIL308AHUEM CINEPEOMEMPUYECKUX MEMOOO8.

BeposiTHOCTh U cTaTUCTHKA, JIOTHKA, Teopus rpadoB U KOMOMHATOPUKA

[ToBTropenue. Mcnonbp3oBanue TaOIHIl U JUarpaMm JUisl MPEICTaBICHUS
JNaHHBIX. PelieHue 3agay Ha NPUMEHEHHUE OIUCATEIbHBIX XapaKTEPUCTUK
YUCJIOBBIX HAOOPOB: CpEIHUX, HAWOOJIBIIETO W HAWUMEHBIIEro 3HAYCHUs,
pa3Maxa, JUCHEPCUM M CTaHJAPTHOTO OTKIJIOHEHUSA. BbruucieHue 4acTtoT u
BEpPOSITHOCTEW  COOBITHI.  BbrunciieHHe BEpoOATHOCTEH B ONBITaxX ¢
PaBHOBO3MOKHBIMU AIIEMEHTAPHBIMU UCXOJIaMH. Hcnonp3oBanue
KOMOMHATOpUKH. BblunciaeHne BEPOATHOCTEH  HE3aBHCHUMBIX  COOBITHIA.
Ucnonb3zoBanne ¢GopMysbl CJIOKEHHS BEpPOSTHOCTEH, auarpamm OJiinepa,
JiepeBa BeposaTHocTel, hopmysl bepryu.

Beposamnocmuoe npocmpancmeo. Axcuomvl meopuu 6eposimHocmel.

YcnoBHast BeposATHOCTE. [IpaBuno ymHoOkeHus BepositHocTer. dopmyna
noinHoM BepostHocTu. @opmyna balieca.

17



JIucKpeTHbIe clly4yailHble BEIWYUMHBI M pacnpenesicHus. COBMECTHBIE
pacnpeneneHusa. PacnpeneneHue CyMMbl U MPOM3BEACHUS HE3aBUCHUMBIX
CIIyYallHbIX BEJIMYMH. MaTeMaTHYE€CKOE OXUIAHUEC W JIHUCIIEPCUSA CIIy4ahHON
BEJIMYMHBI. MaTeMaThuuecKkoe OKHUJIAaHHE€ W JUCIEePCHS CYMMBI CIy4ailHbIX
BEJINYHH.

bunapnas  cnyvaiiHas ~— BenMYMHA, — pacnpenencHue  bepHysum.
I'eomeTpuueckoe pacnpeneneHve. bUHOMHMAIBHOE pacOpeiesieHHe U €ro
CBOMCTBA. [ unepeeomempuueckoe pacnpeoenenue u e2o c8olUCmaa.

HenpepeiBHble  ciny4aliHble  BEJIUYUHBL.  [IIOTHOCTE  BEPOSTHOCTH.
OyHKIM pacupeneneHus. PABHOMEpHOe pacrpe/ieseHue.

llokazamenvnoe pacnpedeneHue, e20 napamempeol.

Pacnpeoenenue  Ilyaccona u eco  npumenenue. HopmanbHOE
pacnpenenenue. @ynkuus Jlannaca. [TapaMerpbl HOpMAJIBHOTO pacpeeIICHHUS.
[Ipumepbl  cilydyallHbIX BEJIIMYMH, MOJYMHEHHBIX HOPMAJIBHOMY 3aKOHY
(MOTPEIIHOCT, M3MEpPEHUN, POCT delloBeKa). [lenmpanvHas npedenvHas
meopema.

Hepasencmeo Yebwviuesa. Teopema Yebdviwesa u meopema bepnynnu.
3axon b6onrvuux yucen. Buvibopounwviii memoo usmepernus eeposmuocmei. Ponv
3aKOHA OONLUIUX HUCeTl 8 HAYKe, npupooe u odujecmae.

KoBapuanus nByx cnydailHeix BenuuuH. llonstue o kosdduuuenrte
koppessiiiud. CoBMECTHbIE  HAOMIOACHUS  JIBYX  CIyYallHBIX  BEJIMYMH.
Buvibopounwiii koaghghuyuenm xoppenayuu. Jluneinasn peepeccusi.

Cmamucmuueckasa eunomesza. Cmamucmuxa Kpumepusi U ee ypoeeHb
sHauumocmu. IIpoeepka npocmetiwux eunomes. IMnupuieckue pacnpeoeieHus
U UX C8A3b C meopemuyeckumu pacnpeoeieHuamu. Paneosas xoppensayus.

Ilocmpoenue  coomeemcmeuu. Hnvekmusuvie U  CIOpbEKMUBHbBIE
coomeemcmeus. buekyuu. /luckpemnas nenpepvienocms. Ilpunyun /[upuxie.

Koouposanue. /leouunas 3anuce.

Ocnoeuvie nowsamus meopuu 2pagos. J[lepegvs. Jleouunoe Oepeso.
Ceasnocmo.  Komnonwenmor  ceéasnocmu. Ilymu na epaghe. Oiinepogvl u
T'amunomonogvl nymu.
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2.2. TEMATHUYECKHWH IVIAH U COAEPX KAHUE YYEBHOM JUCIIATLIINHBI

Haumeno | Conepxxanne yueOHOro MaTepuaJia, jadoparopusie padorel 1 | O0bem | PopmupyeMble KOMIIETEHIUH
BaHHUe NPaKTHYeCKNe 3aHATHA, CAMOCTOAATEeIbHAsI padoTa 4acoB OK, IIK u JIP
pa3jieJioB o0yuyamomuxcsi, Kypcoasi pabora (IIpoeKT)
U TeEM (eciu npedycmompennl)
Paznen 1 IloBTopeHue Kypca MAaTEMATHKH OCHOBHOI IIKOJIbI 12
Cooepoicanue yuebHoeo mamepuaia OK 1, OK2, OK3, OK4
1.1 [lenu u 3a1aum MaTeMaTUKHA TP OCBOEHUU CHIEMATIbHOCTH 2 K23
1.2 Ywucna u Berancienus. Beipaxkenus 1 ux nmpeoOpa3zoBaHus 2
IIpakmuueckoe 3ansamue Nl JIPOS, JIP09, JIP13
1.3 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI YPABHEHUH 6
IIpakmuueckoe 3ansamue No2
IIpaxmuueckoe 3ansimue No2
1.4 KonTtponbshas paboraNel «Pemenne ypaBHEHHI 1 HEPABEHCTBY 2
Pa3znea 2 Crenenn u kopHu. CteneHHas pyHkuus 12
Cooepoicanue yuebrnoeo mamepuana OK 1, OK2, OK3, OK4
2.1 Crenennas pyHKIIUsI, €€ CBOICTBA 2 K23
IIpakmuuecxoe 3ansmue No3
2.2 [IpeoOpa3zoBaHue BHIPAXKEHHM ¢ KOPHSMHU N-Oi CTEMEHHU. 2 JIPOS, JIPO8, JIP10
2.3 CBoIICTBa CTENEHU C PALIMOHAIBHBIM U JICHCTBUTEIIbHBIM 2
MOKa3aTeIsIMHU
IIpakmuuecxoe 3anamue Nod
2.4 Penienne nppaimoHaabHbIX YPABHEHUM 2
IIpakmuueckoe 3ansamue Ned
2.5 Pemenune nppanMoHaibHbIX HEPABEHCTB 2
IIpaxmuuyeckoe 3anamue No6
2.6 KonTtponwshas pabora Ne2 «Crenenu u kopHu. CreneHHas 2

G YHKIISD)
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Pa3znea 3 [loka3zareabHas GyHKIus

10

Cooepoicanue yuebHnoeco mamepuana

OK 1, OK2, OK3, OK4

3.1 IToka3zaTenbHas QYHKIMS, €€ CBONCTBA K23
3.2 Knaccudukaiys nokazarelbHbIX YpaBHEHUM
IIpakmuueckoe 3ansamue No7 JIPOS, JIPO8, JIP10
3.3 Penienre nokasaTeabHbIX YPaBHEHUM 2
IIpakmuuyeckoe 3anamue No8
3.4 [Ipocreiimme mokazaTeapbHble HEPABEHCTBA 3
IIpakmuueckoe 3ansamue Ne9
IIpakmuuecxoe 3ansamue Ne9
3.5 CucremMbl MOKa3aTeIbHBIX YPABHEHUM 1
3.6 KonTponrshas pabora Ne 3 «Iloka3zarenpHas QyHKIHS 2
Pasznea 4 Jlorapudwmsbl. Jlorapudpmuueckas GyHkuus 15
Cooepoicanue yuebHnoeco mamepuana OK 1, OK2, OK3, OK4
4.1 Jlorapudm uncina. JlecITHUHBIA U HATYpaJIbHBIN JTOrapudMsl, 2 K23
YUCIIO «e». Beraucienue jorapudma.
IIpakmuueckoe 3ansamue Nol() JIPOS, JIPOS, JIP10
4.2 CpoiicTBa J0rapu(mMoB. 1
4.3 Jlorapudmuyeckast yHKIUS U €€ CBOMCTBA 2
IIpaxmuueckoe 3anamue Nel |
4.4 Jlorapudmuueckue ypaBHeHus. Pemenue norapugMudaeckux 3
YpaBHECHUU
IIpakmuueckoe 3ansamue Nel2
IIpakmuueckoe 3ansamue Nel2
4.5 Jlorapudmuyeckne HepaBeHCTBA 3
IIpakmuueckoe 3anamue Nel3
Ilpaxmuueckoe 3ansmue Nol3
4.6 Petienne cucteM jorapu@MuyecKux ypaBHEHUI 2

IIpakmuueckoe 3ansamue Nol4
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4.7

KonTponwshas pabora Ned «Jlorapudmsl. Jlorapudmuueckas
G YHKIISD)

Paznea S IlpsiMble U INIOCKOCTH B IPOCTPAHCTBE 12
Cooeporcanue yuebno2o mamepuaa OK1, OK2, OK3, OK4, OK5
5.1 OCHOBHBIE TOHATHS CTEPEOMETPHUH. PacronoxeHue npsiMbIx U 2 TMK1.1, TIK1.3
MJIOCKOCTEH
lIpakmuuyeckoe 3anamue Nel5 JIP06, JIPO7, JIPO8
5.2 [TapaiuteTbHOCTP NPAMOM U INIOCKOCTHU. YTOJI MEXIY IIPSIMOU U 2
MJIOCKOCTBIO
Ilpakmuueckoe 3ansamue Nol6
5.3 [TapayenbHOCTH MIOCKOCTEN. [TapaieibHOE TPOEKTUPOBAHKUE 2
IIpakxmuuecxoe 3ansamue Nel7
5.4 ITepnenauKynsspHOCTH IWIOCKOCTEN. [leprienauKysap u 2
HAKJIOHHAsI
IIpakmuueckoe 3anamue Nel§
5.5 Teopema 0 Tpex NepreHauKYyIsIpax 2
5.6 KonTponbsnas padora Ne5 «IIpsimblie U MI0CKOCTH B 2
IPOCTPAHCTBE»
Pa3znen 6 KoopanHaTbl M BEKTOPBI B IPOCTPAHCTBE 9
Cooepoicanue yuebHoeo mamepuaia
6.1 JlekapToBbI KOOPJIUHATHI B IPOCTPAHCTBE. PaccTosiHue Mexay 2
JIBYMSI TOUYKaMH OK1, OK2, OK3, OK4, OK5
6.2 BekTopsl B IpOCTPaHCTBE 2 K23
IIpakmuueckoe 3ansamue Nol9 JIP06, JIPO7, JIPOS
6.3 Yroa Mexay BektopaMu. CKaJIsipHOE TPOU3BEACHUE BEKTOPOB. 3
IIpakmuueckoe 3ansamue No2()
lIpakmuuecxoe 3anamue No2()
6.4 KonTtponbshas pabora Ne6 «KoopauHaTel 1 BEKTOPHI B 2

IIPOCTPAHCTBCH
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Paznen 7 OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckre GPyHKIMH

27

Cooepoicanue yuebHnoeco mamepuana

7.1 Tpuronomerpryeckre PyHKIUU IPOU3BOJIBHOIO yTIila, YACA. 2
Panuannas u rpajgycHas Mepa yria
IIpakmuueckoe 3ansamue Ne2 |

7.2 OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECCTBA. 2
lIpakmuuecxoe 3anamue No22

7.3 @opMyJIbl OPUBEICHUS 2
IIpakmuueckoe 3ansamue Ne23
IIpakmuueckoe 3ansamue No24

7.4 Cunyc, KOCUHYC, TAHT'€HC CYMMBbI U Pa3HOCTH JIBYX YIJIOB 2
IIpaxmuueckoe 3ansimue No25

7.5 CHHYC M KOCUHYC ABOMHOTO yriia. @opMyJibl TOJOBUHHOTO yTJia 2
IIpaxmuueckoe 3ansmue No26
IIpakmuueckoe 3ansamue Ne26

7.6 Tpuronomerpuueckue QyHKIMU, UX CBOMCTBA U Tpaduku 2
IIpakxmuueckoe 3ansamue Ne27

7.7 OOpatHble TPUTOHOMETpUYECKUE DYHKIIUH 3
IIpakmuueckoe 3anamue No28

7.8 [Ipocreiiimne TPUroHOMETPUIECKUE YPABHEHUS 2
IIpakmuueckoe 3ansamue Ne29

7.9 [Ipocreiime TPUroHOMETPUIECKUE HEPABEHCTBA 2

7.10 Cnioco0nlI pellieHus] TPUrOHOMETPUUYECKUX YPaBHEHU N 4
IIpaxmuueckoe 3ansmue Ne3()

7.11 CucTtemMbl TPUTOHOMETPUYECKUX YPAaBHEHUI 2
IIpaxmuueckoe 3anamue No3 1

7.12 Kontponbnas padota No7 «OCHOBBI TPUTOHOMETPUH. 2

Tpuronomerpuyeckue QyHKII»

OK 1, OK2, OK3, OK4
MK2.3
JIPO6, JIPO7, JIPS

22




Pa3znes 8 IlpousBogHas GpyHKIMH, ee MPUMEHECHHUE

34

Cooepoicanue yuebHnoeco mamepuana

8.1 ITonsiTHE 0 TIpeesne MocaeI0BaTEILHOCTH. 1

8.2 [Tonsatue npousBoaHo. [IpousBoaHbie HyHKIMI 2
IIpakmuueckoe 3ansamue No32

8.3 ITpor3BOIHBIE CYMMBI, Pa3HOCTH 2
IIpakmuueckoe 3anamue No33

8.4 [Ipon3BOIHBIE POU3BEAECHUSI, YACTHOTO 3
IIpakmuueckoe 3anamue No34
IIpakmuueckoe 3ansamue No34

8.5 [IpousBoiHbIe TpUTOHOMETpHUUECKUX (yHKIUH. [Tpon3BoaHast 4
CJIIO’)KHOU (DYHKIIUM
IIpakmuueckoe 3anamue Ne35
Ilpaxmuueckoe 3ansamue No35

8.6 [Tonsitue o HenmpepsrIBHOCTU HyHKIMHA. MeTo MHTEPBAJIOB 2

8.7 ['eoMeTpUUECKHI CMBICI TPOU3BOAHOM 2
IIpakmuueckoe 3ansamue Noe36

8.8 YpaBHeHHUE KacaTenbHOM K rpaduKy QyHKIUH 2
IIpakmuueckoe 3anamue Ne37
IIpaxmuueckoe 3ansmue No37

8.9 DU3NYECKUN CMBICI IEPBOU M BTOPOM TPOU3BOJHOM 2
IIpakmuueckoe 3ansamue No38
IIpakmuueckoe 3ansamue No38

8.10 MoHOTOHHOCTH (YHKITUU. TOUKH IKCTPEMYMBI 4
lIpakmuuecxoe 3anamue No39

8.11 HccnenoBanre QyHKIUN U HOCTpOoeHHUE rpaduKOB 4
IIpakxmuueckoe 3ansamue No4()

8.12 ['paduku 1poOHO-TMHEUHBIX QYHKIIUN 2

IIpakmuueckoe 3anamue No4 1

OK 1, OK2, OK3, OK4
I1K2.3
JIPOS, JIPO9, JIP13
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IIpakmuuecxoe 3anamue No41

8.13 HauGosbiee u HauMeHblITee 3Ha4eHUsT QYHKIMH 2
IIpakmuueckoe 3ansamue No4?2
8.14 Kontponsnas padota Ne8 «IIpousBonnas ¢hyHKIuH, ee 2
MIPUMEHECHUE
Pa3nen 9 MHOrorpaHHUKH U TeJIa BpAlleHUs 24
Cooeporcanue yuebno2o mamepuana
9.1 Bepimunsl, pebpa, rpaHi MHOTOTPaHHHUKA 2 OKl1, OK2, OK3, OK4, OK5
IIpakmuueckoe 3ansamue No43 MK1.1, [IK1.3
9.2 [Ipu3ma, ee cocraBusromue, ceueHue. Ilpsamas u npaBunbHas 2
TPH3MbI JIP06, JIPO7, JIPO8
IIpakmuueckoe 3ansamue No44
9.3 [Tapannenenunen, ky0. Ceuenue kyOa, napauienenuneaa 2
IIpakmuueckoe 3anamue No45
IIpakxmuueckoe 3auamue No43
9.4 [Inpamuna, ee cocrasistomne, ceuenue. [IpaBunbHas nupamMuaa. 2
YceueHHas nupamujia
IIpakmuueckoe 3ansamue No46
9.5 bokoBas 1 MojaHas MOBEPXHOCTh MTPU3MbIL, MUPAMUIbI 2
IIpakmuueckoe 3anamue No47
9.6 IIpaBubHBIE MHOTOTPAHHUKH, UX CBOKCTBA 2
IIpakxmuueckoe 3anamue No48
9.7 [{unusap, ero coctapisiromue. CeyeHne NUIMHIpa 2
IIpakmuueckoe 3anamue No49
9.8 Konyc, ero cocrapnsromue. CeueHue KoHyca 2
lIpakmuuecxoe 3anamue Ne50
9.9 [ITap u cdepa, UX ceUEeHHS. 2
IIpakmuueckoe 3ansamue No5 |
9.10 [Tonsitue 00 0OBEME TETA. 1

24




9.11

O06bemMbl MHOTOTPaHHUKOB. OObEeMbI ITMIIMHJIPA U KOHYCa

Ilpakxmuuecxoe 3anamue No52

9.12

[Tnomaau nmoBepXHOCTEH MWIMHAPA U KOHYyca. O0beM 11apa,
TJI0IIAb Chepsl

IIpakxmuueckoe 3ansamue No53

9.13

KonTposnbHas pabora Ne9 « MHOrorpaHHUKH U TeJla BpaIICHHS

Pa3zgen 10

IlepBooOpa3Has pyHKUNH, ee IPUMEHEHHE

18

Cooepoicanue yuebrnoeo mamepuana

10.1

[TepBooOpaznas pyukiuu. [IpaBmia HaxoxIeHUS
NepBOOOPA3HBIX

Illpaxmuueckoe 3ansimue No54

Illpaxmuueckoe 3ansimue No54

IIpakmuueckoe 3anamue No54

10.2

Haxoxxnenust nepBooOpa3HbIX PyHKITUU

llpakmuueckoe 3ansmue Ne35

llpakmuueckoe 3ansmue No35

Illpaxmuueckoe 3ansmue No35

10.3

ITimomane kpuBosMHenHoU Tpaneuuu. opmyiia Herotona —
JleitOnMIIa

10.4

HeomnpeneneHHbll U ONpeIeICHHbIA HHTEIPAJIb

IIpakmuuyeckoe 3anamue Ne56

Illpakmuueckoe 3ansmue No56

Illpaxmuueckoe 3ansmue No357

IIpakmuueckoe 3ansamue Noe57

10.5

[Tonsitue 00 onpenereHHOM UHTETpalie KaK IUIoaan
KPUBOJIMHEWMHOMW Tpaneluu

IIpakmuueckoe 3anamue No58

IIpakmuueckoe 3anamue No58

10.6

Kontponsnas padota Nel0 «IlepBooOpa3nas GpyHkuuu, ee

MNPUMCHCHHC)

OK 1, OK2, OK3, OK4
I1K2.3
JIPOS, JIPO9, JIP13
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Pa3pen 11

JJleMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH

BEPOSITHOCTEM

Cooepoicanue yuebrnoeo mamepuana

OK 1, OK2, OK3, OK4
I1K2.3

11.1 OcHOBHbIE MOHATHSI KOMOUHATOPUKHU 1
11.2 CoObITHE, BEPOSTHOCTH COOBITHS 1 JIPOS, JIPO7, JIP13
11.3 CJ10’)KeHME U YMHOKEHUE BEPOSITHOCTEH 1
11.4 JluckpeTHas ciaydaliHasi BEJIMYKMHA, 3aKOH €€ pacupeaeICHUs 1
11.5 KonTtponbshas pabora Nel 1 «31nemeHTh KOMOUHATOPHKH, 2
CTATUCTUKHU U TEOPUU BEPOSITHOCTEN»
Pa3nen 12 YpaBHeHusI M HEPABEHCTBA 13
Cooeporcanue yuebno2o mamepuaa OK 1, OK2, OK3, OK4
12.1 PaBHOCMIIBHOCTh YpaBHEHHI U HEPABEHCTB 2
lIpakmuuecxoe 3anamue No359 I1K2.3
IIpaxmuueckoe 3ansamue Ne59 JIPO7, JIPO9, JIP10
12.2 OO01mue MeTo bl PENICHHs YPaBHCHUN 3
IIpakxmuueckoe 3ansamue No6()
IIpakmuueckoe 3ansamue No6()
IIpakxmuueckoe 3ansamue No6()
12.3 ['paduyecknii MeTO peleHusl ypaBHEHUH 2
Ilpakmuuecxoe 3anamue No61
12.4 YpaBHEHUS 1 HEPABEHCTBA C MOAYJIEM 2
12.5 Cuctembl ypaBHEHUN U HEPABEHCTB, peliaeMble rpauiecku 2
IIpakmuueckoe 3ansamue No6?2
IIpakmuueckoe 3ansamue No62
12.6 KonTponbsHas pabora Nel2 «YpaBHEeHHs 1 HEPABEHCTBA 2
Pa3zgen 13 IloBTOpenne 13
OK 1, OK2, OK3, OK4
Cooepoicanue yuebHnoeco mamepuana
13.1 CreneHu U KOpHU 2 1IK2.3
p
13.2 IToka3aTenbHBIC YPABHEHUS M HEPABEHCTB 2 JIPO5, JIP09, JIP13
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13.3 JlorapudbmMuyeckne ypaBHEHHUsI 1 HEPABEHCTBA 2

13.4 TpUroHOMETpUUECKUE YPABHEHUSL K HEPABEHCTBA 2

13.5 [Ipon3BOIHAS U €€ IPUMEHEHUE. 3

13.6 IlepBooOpa3Has 2
IIpakmuueckoe 3ansamue No63

13.7 KoncyabTanumn 2
Hroro 207
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3. YCJIOBUSA PEAJIN3AIIMY YUEBHOM JUCIHUATLIMHBI

3.1. Tpe6oBanus K MHUHUMAJIBHOMY MaTepHaIbHO-TEXHUYECKOMY
o0ecre4yeHnIo

Peanuzanus yueOHON JUCHUIUIMHBI TPEOyET HANM4UUs y4eOHOro KabuHeTa
MaTEeMaTUKH;

O6opynoBaHue yueOHOTO KaOMHETA:
- IOCAJI0OYHBIE MECTA MO KOJUYECTBY O0YUaAIOIIUXCS;
- pabouee MecTo mpernoaaBaTes;
- KOMIUIEKT Y4eOHO-HATJISITHBIX TTOCOOMIA;

TexHuueckue cpeicTBa 00yUeHUs:

- KOMITBIOTEP C JTUIEH3MOHHBIM MTPOTPAMMHBIM 00€CIIEUEHUEM U
MYJIbTUMEIUAIIPOEKTOP;

- IPE3EHTALMH K YPOKaM;

Ilpusooumcs nepeuenv cpeocme 00VUEHUA, GKIIOUASL MPEHAXCepbl, MOOeIU, MAaKemsl,
obopydosaHue, mexHUYecKue cpeocmeda, 6 m. Y. ayOUOBU3VAIbHblE, KOMNbIOMeEpPHble U
meneKoMmyHuKayuontvle u m. n. (Konuuecmeo ne ykasvigaemcs).

3.2. UudopmannonHoe odecrnieueHrue 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJTHUTEJIbHON JIUTEPATYPHI

OCHOBHBIC HCTOYHUKH:

1. KM Konseun. u Op. Marematuka: anrebpa ¢ Hadana
MaTeMaTH4eCKOro aHanusa, reomerpusi. 10—11 kmaccel. — M., 2019

2. Amanacan JI. C., Bymysoe B. @., Kadomyes C. b. u op. Maremaruka:
anrebpa 1 Hadajga MaTeMaTH4ecKoro aHanusa. [ eomerpus. ['eomerpust (6a30BbIi
u yriyOneHHsiii ypoau). 10—11 kmaccsl. — M., 2017.

I[OHOJIHI/ITCJIBHBIC HCTOYHHUKH:

Konsrun F0.M., Tkauéa M.B., ®énoposa H.E. u np. Maremaruka: anredpa
¥ Havajla MaTEMaTUYECKOTO aHaIn3a, TeoMeTpusi. Anredpa U Hayana
MaTeMaTH4YecKoro aHanu3a (0a3oBblid U yriryOiaeHHbIN ypoBeHs)2016,2017,2018

Kpemep, H. [1I. Marematuka ajisi KOJUISIDKEH: yaeOHOe Tocooue Jst
cpeanero npodeccruonanbHoro oopazoanus / H. I11. Kpemep,

O.TI'. KoncrantunoBa, M. H. ®puama ; nox penakuueit H. III. Kpemepa. — 10-¢
u3 ., nepepad. u norn. — Mocksa: M3narensctBo IOpaiit, 2019. — 346 ¢. —
(ITpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-05640-2. —
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bawmarxos M. U. Maremarnka: y4eOHHMK MJIsS CTy[A. YUPEKIACHUU CpEI.
npod. obpazoanusi. —M., 2017.

HNuTepHer-pecypcsl

www. fcior. edu. ru (Mudopmaimonasie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE
MaTepHuabl).

www. school-collection. edu. ru (Eaunas xomnekuuu mUGPOBBIX
00pa3oBaTeNbHBIX PECYPCOB).

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
JUCHUITJINHBI

KoHnTpoib W oOmeHKa pe3yibTaToOB OCBOCHUS yYeOHOW  JIMCIMIUIAHBI
OCYIIECTBIISIETCA NPEMOAABATEIEM B IPOLECCE NPOBEICHUS MMPAKTHUYECKHUX
3aHSITUN, TECTUPOBAHUSI, & TAKXKE BBITIOTHEHUS 00YUYaIOIIMMUCS WHIUBUIYAJTBHBIX
3aJJaHUAM, MPOEKTOB, UCCIIETOBAHUMN.

Oo0mas Pa3zpen/Tema THun oLeHOYHBIX
komnerenuus/IIK/JIP MepOnpHUATHH
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