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1. IACIIOPT PABOYEWM IMPOT'PAMMBbI YYEBHOM JUCIUILIAHBI
OAII.0OIMATEMATHUKA

1.1. O0sacTh NPpUMEHEHNSI MPOrPaAMMBbI

PaGouast mporpamMmma y4eOHON NUCIMIUIMHEI SIBISETCS 9acThi0 OCHOBHOM
npoecCHOHATBHOM  00pa30BaTEIbHON  MPOTPaMMBI. Pa3paGotana B
COOTBETCTBUU c  TpeOOBaHUSIMU denepaibHOTO  TOCYAApPCTBEHHOIO
00pa3oBaTEIBLHOIO CTaHJapTa CpeiaHero (MoJHOro) olmiero oOpa3oBaHUS U C
y4€TOM MPUMEPHON 00111e00pa30BaTEeIbHOM MPOrpaMMbl IO MaTEeMaTHUKE B YaCTH
coaepxanusi, pekomeHaoBaHHOH PI'AY «DHUPO» no cneumansHoctu 22.02.06
«CBapouyHoe NPOU3BOACTBO», BXOJAIIEH B COCTaB YKPYNMHEHHOW TPYIIIbI

creruanbHOCTH: 22.00.00 «TexHosiorust MaTepuajsoB»

1.2. MecTtoO

yueOHoit

AUCHUIIJINHDBbI

B CTPYKType  OCHOBHOH

npo¢ecCHOHATBHOI 00pa30BaTeIbHOI MPOrPAMMBbI:

1.3. Inanupyemble pe3yabTaThbl OCBOCHHS 00IIE00PA30BATENLHON AMCHHMILIMHLI B
coorBercTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHHE TUCHIUILINHA UMeeT TTpu popmupoBanuu U pazputuu OK u [1K

Kon u HaumeHoBaHue
¢opmupyembIx
KOMIIeTeH il

IInanupyembie pe3yJbTAThI OCBOCHUS JHCIHUIIIUHBI

O6mue

HI/ICIII/IHJII/IHHI)HBIG

OK 01. Bribupats
CHOCOOBI pelIeHHs
3a7aq
npoheCCUOHATBHOMN
JICATEIBHOCTH
MPUMEHUTEIILHO K
Ppa3TUYHBIM
KOHTEKCTaM

B dacTu Tpy10BOr0 BOCIIUTAHUSL:
- TOTOBHOCTh K TpPYyAy, OCO3HaHHE
[IEHHOT'O MaCTePCTRA, TPYAOIIO0HE;

- TOTOBHOCTh K AKTUBHOMU
JACATCIBbHOCTHU TEXHOJIOTHYCCKON |
COLIMAIIHOM HaIpaBJIEHHOCTU
CIIOCOOHOCTB WHHUIUHPOBATb,
IUIAHUPOBaTb M CaMOCTOSITENBHO

BBITIOJTHATH TaKyIO ESTEIBHOCTD;
- UWHTEpeC K pa3luuHbIM cdepam
npodeccroHaNbHOM NesITeNbHOCTH,

Osnagenue YHUBEPCAIbHBIMU
y4eOHBIMHI M03HaBaTEIILHBIMU
IEUCTBUSIMU:

a) 0a30BbIC JIOTHYCCKUE NCHCTBHUS:
- CaMOCTOATENILHO (HOpMyNIMpPOBATH U

aKTyaTn3upOBaTh npobnemy,
paccMarpuBaTh BCECTOPOHHE;

- yCTaHABIUBaTh  CYNICCTBEHHBIN
NpU3HAK  WIA  OCHOBAaHUA  JUISA
CpaBHCHUA, KJ'IaCCI/I(bI/IKaLH/II/I
0000111IeHHS;

- OMpenensATh LETH ACATEIHHOCTH,
3a7aBaTh MapaMeTpsl M KPUTEPUH HX
JIOCTHKEHHS;

-BBISIBJIAATH 3aKOHOMCPHOCTHU u

- BJIQJIETh METOJAaMH JI0Ka3aTeNIbCTB, ATOPUTMAMHU
pemeHus 3a1ay;

(dopMyTHpOBaTH  OMpENENeHUs, aKCUOMBI U
TEOPEMBI, IPUMEHSTh uXx, MIPOBOJUTD
JIOKa3aTeNbHbIE PACCYKACHUS B XOJEC PpEIICHUS
3ajay;

- YMETh ONEPUPOBATH MOHATHAMHU: CTEIICHb YHCIIA,
sorapu(M 9uCIIa; YMEHHE BBINIOIHATH BHIYNCICHNE
3HAUeHWH ¥ TpeoOpa3oBaHUsl BBIPAKCHUH CO
CTENEHSAMH U Jorapupmamu, InpeoOpazoBaHuUs
JPOOHO-PALMOHAIILHBIX BBIPAKCHUH;

- YMETh OIIEpPUPOBATH MOHATHUSAMU: PAllHOHAIbHBIE,
HppaloHaIbHbIE, TIOKa3aTeNbHBIC, CTETCHHBIE,
norapudmuueckue, TPUTOHOMETPHUYECKHE
yYpaBHEHHS ¥ HEPAaBEHCTBA, HX CHCTEMBI,

- yMeThb ONEpPHPOBaTh MOHATHAMH: (QyHKIHS,
HeTpepbIBHAsT (DYHKIMSA, OTPEIC/ICHHBIA HHTErpall;
yMEHHE HaXOIUTh ITPOM3BOAHBIC 3IIEMEHTAPHBIX
(YHKIMHA, WCHONB3Yysl CHpPaBOYHBIC MaTepHAbI;
WCCIIeI0BaTh B NPOCTEHIINX ClydasX (yHKLIUH Ha

MOHOTOHHOCTb, = HAaXOJWTh  HaWOONbBIINE |
HauMEHbIIMe  3Ha4eHuss  (QyHKUWil;  CTpOUTH
rpauki  MHOTOWIEHOB C  HCIIOJIb30BAaHHEM

amnrapara MaTeMaTHYECKOro aHalin3a; IPUMEHSATH
MNPOU3BOAHYIO IMPH PCIICHUU 3aJ1a4 Ha ABUKCHUC,
Ha HauOOJbIINE U HAWMEHbIIINE 3HA4YCHUA, Ha




MMPOTUBOPCHUUA B MaTe€praJIbHbIX

SIBJICHUAX

BHOCHUTH KOPPEKTUBEI B ICATCIIBHOCTD,
- OLICHUBATh COOTBCTCTBHC

PE3yIBTATOB LEJSIM, OLICHUBATH PUCKU
MOCJICACTBUI ACATCILHOCTH,
pa3BUBaTh KpPEaTHBHOC MBINUICHHE
TIPH PEIICHUH KU3HCHHBIX TIpo0IeM

0) 0a3oBBIC  HCCIIEOBATEIILCKUE
JIEHCTBUSI:

BIIAJICTh HaBBIKAMH y4eOHo-
HCCIIEIOBATEIbCKOM UM MPOEKTHOHN
TIESITETHHOCTH, HaBBIKAMH

paspemieHus npooieM;

-BBISIBIISITH  TIPUYMHHO-CJICICTBEHHBIE
CBSI3M M AaKTyalIH3WpOBaTh 33jady,
BBIIBUTaTb TUIOTE3y €€ peLIeHus,
HaXOJHTh apryMEHTBI JUIst
JIOKa3aTeNbCcTBA ITUX YTBEPXKACHUI,
3aJaBaTh MapaMeTpbl M KPUTEPUH

peHICHUSA;

-aHAJIM3UPOBATH IOJYYEHHBIE B XOI€
peuieHus 3aJa4yu PE3yJIbTaThI,
KPUTHUYCCKU OLICHHUBATh ux
JAOCTOBCPHOCTD, MMPOTHO3UPOBATH
N3MCHCHHUC B HOBBIX YCIIOBUAX;
-YMEThH TIEPEHOCUTH 3HaHHUA B

H03HaBaTCJ'[I)HyIO nu HpaKTI/I‘IeCKyIO
00J1aCTH JKU3HEACATCIBHOCTH;

-yMeThb HWHTETPHUPOBATH 3HAHUSA W3
Pa3HBIX MIPEIMETHBIX 00JIACTEH;
BBIIBUTAaTh HOBBIE HJEU, NpeJiaraTbh
OpI/IFI/IHaJ'ILHI)Ie moaxoabl U peIHeHI/ISI;
CIIOCOOHOCTL HMX HCIOJIL30BAHHS B
M03HAaBaTEJILHOM " COLIMAJILHOM
MPAKTHKE.

HaxO0XJICHUE ITyTH, CKOPOCTH U YCKOPEHUS;
- YMETh ONEpPHPOBaTh MOHITUSAMHU: pallMOHAIbHAs
¢yHKIMA, TOKa3aTenbHas (YHKOWS, CTENEHHAs
byHKIHS, sorapupmMuIecKas byHKIM,
TPUTOHOMETPHUYECKHE GbyHKIMH, oOpaTHBIE
(YHKIIMH; YMEHHE CTPOUTH TpaduKy H3ydeHHBIX
(YHKIMHA, UCTIONB30BaTh IpadMKU MPH H3YyYCHUH
MIPOILIECCOB U 3aBHCHMOCTEH, NPH pEIICHUH 3a1ad
U3 Jpyrux YYeOHBIX MPEIMETOB M 3ajad H3
peanmbHOW  KM3HM;  BhIpaXatb  (opMysiamu
3aBUCHMOCTH MEKIY BEINYNHAMUY;

- YMETh pelarh TeKCTOBbIC 33/1a4M Pa3HbIX THIIOB
(B TOM dmncie Ha TPOIEHTHI, NOMW M YaCTH, Ha
JBIDKCHUE, pabOTy, CTOMMOCTh TOBapOB U YCIHYT,
HAJIOTH, 3aJa4yl U3 00JIaCTH yNpaBJieHUS TUIHBIMU
n  ceMelHBIMH  (HHAHCAMM); COCTaBIISITh
BBIDAKCHUS, YPaBHEHHWS, HEPaBEHCTBA U HX
CUCTEMbl IO YCIIOBHIO 3a/lau, HCCIIEI0BaTh
MIOTy4EHHOE pelieHne u OLICHUBATh
NPaBJIONOAO00HOCTD PE3YIbTATOB,;

- yMeTb ONEpUpPOBATH IOHATHAMH: CpEAHEe
apuMeTHyecKkoe, MeAWaHa, HauOoNbBIIee W
HavMeHbLIee 3HAYCHUsS, pa3Max, JHCIepCHs,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
yMeHHe W3BJIEKATh, UHTEPIIPETHPOBAThH
WH(OpPMaINIO, MPEACTaBICHHYI0 B TaOJMIAX, Ha
JuarpaMmax, B rpadukax, oTpaxarollyro cBOiicTBa
peaNbHBIX TPOLECCOB M SIBICHUIl, IPEICTABIAThH
MH(POPMANHMIO C MO MOINBIO TAOIHIl M AHArpaMm;
WCCIIENOBaTh CTAaTHCTHYECKUE JaHHBIE, B TOM
Yyucie ¢ NPUMEHEHHEM TpadUuecKHX METOIOB M
JIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATh IIOHATUAMU: CIy4YalHbIN
OIBIT W CiydailHOE COOBITHE, BEPOSTHOCTD
CIly4aHHOTO  COOBITHS;  yMEHHE  BBIYHCIATH
BEPOSITHOCTh € MCIOJIb30BAHUEM TpadUuecKux
METOJIOB;

- TIPUMEHSTH (HOPMYJIBI CIOKEHHS W yMHOXCHUS
BEpOSITHOCTEH,  KOMOWHaTtopHble  (akTel U
¢dopMynBl TpH  pEIICHWM 3a/a4; OLCHHWBAThH
BEPOSTHOCTU pEajIbHBIX COOBITHH; 3HAKOMCTBO CO
CIly4yalHBIMH BEJIMYMHAMH; YMEHHE HPUBOANUTH
MIPUMEPBI MPOSIBICHUST 3aKOHA OOJIBIINX YHCEN B
MIPUPOJTHBIX M OOIIECTBEHHBIX SBJICHUSIX;

- YMETh ONEPHUPOBATh MOHATHSIMHU: TOUKA, MPsMasi,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN YToOJI,
CKpPEIIMBAOLINECs] TpsIMble, NapaUIeNbHOCTE U
MIePHEHANKYISIPHOCTD MPSMBIX U IIOCKOCTEH, yToi
MEXAy TPSAMBIMH, Yrojl Mexay npsaMoil u
IUIOCKOCTBIO,  YFOI ~ MEXIy  IIOCKOCTSIMH,
pacCTOSIHUE OTTOYKH O IUIOCKOCTH, PAacCTOSTHHE
MEXIY MIPSIMBIMH, paccrosiHue MEXIY
IUIOCKOCTSIMHM; ~ YMEHHE  HCIONb30BaThb  MpPH
pemieHn 3ajad M3y4eHHbIe (DAKTBI M TEOPEMBI
IUIAHUMETPHY; YMEHHE OICHHUBAaTh  pa3Mepbl
00BEKTOB OKPY’KaIOIIET0 MHUPa;

- YMETh ONEpPHUPOBATh MOHSTUSIMU: MHOTOI'DaHHHUK,
cedeHHe MHOTOTpaHHUKA, KyO, Napaulelienures,
nmpusMa, mUpamMuaa, ¢GUrypa u MOBEPXHOCTh
BpalleHUs], IIIMHAP, KOHYC, ap, chepa, ceueHus




¢Gurypsl  BpalleHHs, IJIOCKOCTh, Kacaromiascs
cdepsl, HIMINHIPa, KOHYCA, IUIOIIAb HOBEPXHOCTH
IIMPaMUIbL, IPU3MBI, KOHYCA, IWIMHIPA, IIOMaIb
cepsl, 00BeM Ky0a, MPSIMOYTOJIBHOTO
napajuiesenumnena, MHPaMHIBIL, TIPU3MBL,
OWIMHApA, KOHyca, IIapa; yMEHHe H300paxkaTb
MHOTOTPaHHMKH W TIOBEPXHOCTH BpalICHUs, HX
CeYeHHS! OT PYKH, C TIOMOIIBIO HYEPTEKHBIX
HHCTPYMCHTOB M DJICKTPOHHBLIX CPEACTB; YMCHHC

pacrio3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE;
yMEHHe pacro3HaBaTh IpaBUIIbHbIE
MHOTOTI'paHHUKH,

YMETh ONEPHUPOBaTh NOHATHAMH: JABW)KCHUE B
MIPOCTPaHCTBE, mot00HBIe ¢urypst B

MIPOCTPAHCTBE; UCMOJIb30BaTh OTHOLICHHE
TUTomIaied MOBEPXHOCTEH M 00BEMOB IMOJOOHBIX
¢buryp npu peieHny 3aaay;

- yMETb BBIYUCIATH T'E€OMETPUYECKUE BETUUMHBI
(mmmHA, yrom, IUIOmAAb, O00BEM, IUIOMIANb
MTOBEPXHOCTH), UCTIONB3YS M3y4YeHHBIE (HOPMYIIBI U
METOJIBI;

- YMETh ONEPHPOBATH MOHATHSIMU: MPIMOYTOIbHAs
cucTeMa KOOpPAMHAT, KOOPAMHATHI TOUKH, BEKTOD,
KOOpAMHATBl BEKTOpa, CKAISPHOE MPOU3BEACHUE,
yroix MeEXKIYy BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEICHNUE BEKTOpa Ha YUCIO; HAXOAUTh C
MOMOIIBIO  U3YYEHHBIX (OPMYT KOOPAMHATHI
CepeMHBl OTpPE3Ka, PACCTOSHHE MEXAY IBYMS
TOYKaMU;

YMETh BBIOMpATh MOAXOASAIINI M3yYEHHBIH METOJ
Ui peleHus 3aJa4H, pacrio3HaBaTh
MaremMaTtudeckue (akTel M MaTeMaTHYEeCKue
MOJC/IU B IPUPOAHBIX U OGI_HCCTBCHHI)IX SIBJICHUAX,
B HCKYyCCTBE; YMEHHE MPHBOJUTH IPUMEPHI
MaTeMaTU4YeCKUX  OTKPBITMM  pOCCHUHCKOM U
MHPOBOM MaTEMaTHYECKON HAYKH

OK 02. Ucnionp3oBath | B oOmactn 1EHHOCTM HAy4yHOTO | - YMETh ONEPHPOBATh MOHATHUSAMH: PallMOHAIbHAs
COBpEMEHHBIE TIO3HAHMUS: c(OpMUPOBAHHOCTh | (YHKIMSA TOKa3aTenbHass (YHKIUS, CTEHEeHHAas
CpeJCTBa IIOUCKA, byHKIWMSA, norapudmMuyeckas byHKIMA,
aHanm3a u COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY | TPUTOHOMETPHUYECKUE byHKIMH, oOpaTHbIE
HHTEpIpeTanun YPOBHIO pa3BuTHE HayKH1 u | GyHkuum,
nHdopManum, u 00111eCTBEHHOI NPaKTHKH, | - YMEHUE CTPOUTH IpaKu U3yYECHHBIX (YHKIHH,
nH(pOpMaNOHHbIE OCHOBaHHOTO Ha JHAalore KyJbTyp, | UCIOIB30BaTh rpadMKM MPH W3yYCHHH IPOLECCOB
TEXHOJIOTUH IS CIOCOOCTBYIOILIETO OCO3HAaHHIO | U 3aBUCHMOCTEW, NPH PEIICHUU 33aJad U3 APYTUX
BBITTOJTHEHUS 33/1a4 CBOEr0 MecTa B IIOJHUKYJIBTYPHOM | y4eOHBIX IPEIMETOB M 33j1a4 U3 PETbHOH JKU3HH
npodeccrnoHanbHOM MHpE; BbIpakaTh  (OPMYJTaMH  3aBUCHMOCTH  MEXKAY
JIeSITEIbHOCTH - COBEpILEHCTBOBAaHME S3bIKOBOM M | BEIMUYMHAMU;
YUTATEIECKON KYJIBTYDBI KaK | - yMEThb ONEpPHPOBaTh IOHSATHIMH: TOAECTBO,
CpeACTBa B3aMMOJEHCTBUS MEXIy | TOXKIECTBEHHOE  IIpeoOpa3oBaHHE, ypaBHEHME,
JIIOABMU ¥ NTO3HAHUS MUPA; HEpaBEHCTBO, CUCTEMa YpaBHEHHH U HEPaBEHCTB,
- OCO3HaHME LIEHHOCTH HAyYHOW | PaBHOCHJIBHOCTb YPaBHEHHUI, HEPaBEHCTB W
JESTENILHOCTU TOTOBHOCTB | CHCTEM, UPPALOHAJbHEIE, MOKa3aTeJbHBIE,
OCYIIECTBIISTH MPOEKTHYIO U | CTEIeHHbIC norapudmMuueckue,
WCCIIEOBATENbCKYI0  JICSTENBHOCTh | TPUTOHOMETPUYECKNE ypPaBHEHHS, HEPaBEHCTBA M
WHIMBHIYAJILHO U B TPYIIIE. CHCTEMBI;
OgnazseHue YHHUBEPCAJIBHBIMU | -yMETh  pEIIaTh ypaBHEHHS M  HEpPaBEHCTBA
yueOHBIMH M03HABATENbHBIMH | CHCTEMBI;
JEUCTBUAMU: MOMOIIBI0  PasNWYHBIX  TNPHEMOB;  pelaTh
a) pabora c nHpOpManHeii: YpaBHEHHSA, HEpaBEHCTBA H  CHCTEMBI  C
-BIIaICTh __ HaBBIKAMM __ TIOJYYEHHs | apaMeTpoOM; MIPUMEHATh YPaBHEHUsI, HEPABEHCTBA,




nH}opMauK 13 UCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOSTEIIBHO
OCYIIECTBIIST TIOUCK, aHaIu3,
CHCTEeMaTH3alMI0 ¥ HHTEPIPETAIHIO
MHGOOPMALMK Pa3IUYHBIX BHAOB U
(hopM mpecTaBIIeHNS;

- CO37aBaThb TEKCTHl B Pa3IMYHBIX
¢opmaTax C y4eToM Ha3HAUCHHS
nH(poOpMaLUK U LENEBON ayAUTOPUH,
BHIOMpas  ONTHMAaIbHYIO  (QopMmy
NPENCTaBICHIUS ¥ BU3YaIH3aliH;

- OLICHUBATh JIOCTOBEPHOCTH,
JETHTHMHOCTh ~ MHpOpMaliu,  ee
COOTBETCTBHE IPABOBBIM M MOPAIBEHO
3TUYECKUM HOpMaM;

- HCIIOJIBb30BATh cpencrea
MH(pOPMALMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pelIeHnH KOTHUTHBHBIX,
OpraHU3aLOHHBIX 3amay c
co0umoieHreM TpeboBaHuit
IPrOHOMUKH, TEXHHKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepexenus,

MPABOBBIX U STHYCCKUX HOPM, HOPM
MH(OPMAIMOHHOK 0E€301TaCHOCTH;
- BJIaACTh HAaBbIKAMU PACIIO3HABAHUA

u 3aIUTHI uH(pOpPMaLUH,
WHPOPMALTMOHHON 0e30macHOCTH
JIMYHOCTH

HX CUCTEMBI [JI PCIICHUA MATEMAaTHYCCKUX 3aJia4d
W 337a4 W3 pa3IMYHBIX oOnacTell Hayku U
peaybHOM KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHSIMHU:
JBIDKECHHUE, TIAPaUICITBHBIA IEPEeHOC, CHMMETPHS Ha
IUIOCKOCTH ¥ B TPOCTPAHCTBE,  IIOBOPOT,
npeoOpa3oBaHue 1OA00Ms, 1OA00HBIE (UTYPHI;
YMETb paclio3HaBaTh paBHbIE U OAO0OHBIE GUTYDHI,
B TOM YHCIIE B NPUPOJIE, UCKYCCTBE, apXUTEKTYpE;
YMETb MCHOJIB30BaTh T€OMETPHUECKHE OTHOIICHHMS,
HaXxOJUThb TEOMETPUUYECKUE BEIMYMHBI (JUIMHA,
yroj, IJIOMIaAb, 00BEM) MPU PELICHUH 331ad U3
JIPYTHX y9eOHBIX IPEIMETOB U3 PEaTbHON >KU3HH.

OK.03 IInanupoBath u
pean30BbIBATH
coOcTBeHHOE
po¢eCCHOHATBFHOE H
JIMYHOCTHOE Pa3BHUTHE,
MPEANPUHUMATEIBCKY
10 ICSATEIBHOCTD B
npoheCCHOHATBHOMN
cdepe, HCIIOTH30BATH
3HAHUA 110
(uHaHCOBOI
IrpaMOTHOCTH B
Pas3IUUHBIX
JKHU3HEHHBIX
CUTYaIUsIX

B obmactu IyXOBHO HPaBCTBEHHOTO
BOCITUTAHMS:

- ¢(hopMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUS 3THIECKOTO ITOBEICHIS,

- CIIOCOOHOCTH OIICHHUBATh CUTYAITHIO
W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OpUCHTHUPYSICH Ha MOpPABHO-
HPABCTBEHHBIC HOPMBI U [ICHHOCTH;

- OCO3HAaHMC JIMYHOTO BKJI3ga B
MMOCTPOCHHUE YCTOMYHMBOIO Oy IyIIEero;
-OTBETCTBEHHOE OTHOIIEHUE K CBOUM
pomutersiM  (WJIM) JAPYTHEM YICHAM
CEeMBH, CO3JaHUIO0 CEMBbH Ha OCHOBE
OCO3HAHHOTO TIPUHSATHSA IICHHOCTEH
CeMEWHON J>XM3HHU B COOTBETCTBUHU C
TpaauuusaMu HapooB Poccuu;
OBnagenue YHHUBEPCAITbHBIMHU
PEryIATHBHBIME JICHCTBUSIMHU:

a) caMOoOpraHu3aIus:

- CaMOCTOATCIIBHO OCYIIECTBJIATH
TMIO3HAaBATEJIbHYIO JCATCIIBHOCTD,
BBIABJIATH HpO6J’I€MBI, CTaBUTh H

(hopMyIHpOBaTh COOCTBEHHBIC 3329l
B 00pa30BaTeIbHOW JCATEIBHOCTH U
JKU3HEHHBIX CUTYaLUsX;

- CaMOCTOSATENbHO COCTaBJIATH IUIAH
pemieHust  MpoOJeMBI € YYETOM
UMEIOIIUXCS PECYPCOB COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTECHUH;

- YMETh ONIEPUPOBATH MOHATHIMHU:
HppalquOHAJIbHBIC, IIOKAa3aTCJIIbHbIC, CTCIICHHBIC,
norapudmuueckue, TPUTOHOMETPUYUECKHE
ypaBHEHUS M HEPABEHCTBA, X CUCTEMBI;

- YMETh ONepUpPOBATh IIOHATHUAMHU: MHOTOI'PaHHHK,
ceyeHHe MHOrOrpaHHUKA, KyO, Mapaulelienuries,
npusMa, mupaMuga, QHUrypa W IOBEPXHOCTB
BpalleHus, IWINHADP, KOHYC, map, chepa, ceyeHus
¢urypsl  BpamleHHs, IJIOCKOCTh, Kacaromascs
cepbl, HIMINHIPa, KOHYCA, IUIOIIA/b HOBEPXHOCTH
nupaMyuabl, NPU3MBIL, KOHycCa, HUJIMH]pA, II011A1b
cepsl, 00BeM Ky0a, MIPSIMOYTOIBHOTO
napajuieyenumesna, HPaMHIBL, MIPU3MBL,
OWIMHApA, KOHyca, Inapa; yMEHHE HW300paxkaTb
MHOTOTPaHHHKH ¥ TIOBEPXHOCTH BpAILCHUS, HX
CeYeHUs OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB; YMETh
pacrio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMETh
pacro3HaBaTh MpaBUJIbHBIC MHOT'OI'PAHHUKH

- YMeTb OIEepPHUPOBATh MOHATUSMU: IPSAMOYTOIbHAS
CHCTEMa KOOPIHMHAT, KOOPAUHATHI TOYKH, BEKTOD,
KOOpAMHATBl BEKTOpa, CKAJIAPHOE IMPOHM3BEICHHUE,
YroJl MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BEJCHUE BEKTOpAa Ha YHCIIO; HAXOAUTH C
MIOMOIIBI0  M3YYEHHBIX (OPMYJT  KOOPIMHATHI
CepellMHbl OTpPE3Ka, PACCTOSHHE MEXAY ABYMs
TOYKaMH




- 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

- crnocoOcTBOBaTh (POPMHUPOBAHUIO U
MPOSIBICHUIO IIHPOKOW SPYAHWLIUH B
pa3HbIX 00JacTsIX 3HAHWH, MMOCTOSHHO
TIOBBIIATh CBOW 0Opa30BaTENBHBIA U
KyJIbTYypHBIH YPOBCHB;

a) CAaMOKOHTPOJIb:

WCTIONB30BaTh TPHEMBI  pedIieKCuu
JUIS ~ OLCHKH CHUTyalliH, BBIOOpA
BEPHOI'O pEUICHUS;

- YMETh OLICHUBAaTb PHUCKU U

CBOCBPCMCHHO TIPUHUMATL PCHICHUA
10 X CHUXKCHHUIO,

0) SMOIIMOHAIBHBIN MHTEIIEKT,
TIPE/IIOTar oI
c(hOpMHUPOBAHHOCTE:

BHYTPEHHEHU MOTHUBALINH,
BKJTIOYAIOMIEH CTpEMIICHHE K
JOCTHXKEHUIO  LEeMd U YCIeXy,
OIITUMU3M nu HWHHUIIUATUBHOCTS,
yYMEHHE [eWCTBOBaTh, HUCXOAS W3
CBOHX BO3MOKHOCTCH;

- DOMITATHH, BKJTFOUArOIIEeH
CITOCOOHOCTH IMOHUMATh

SMOIMOHAIBHOE COCTOSIHHE APYTHX,
YUUTBIBaTh €T0 MPU OCYIIECTBICHUU

KOMMYHUKallUM,  CIOCOOHOCTH K

COYYBCTBHIO U CONIEPEIKUBAHUIO;

- COILMANTbHBIX HaBBIKOB,

BKJIFOUAIOIITHX CIIOCOOHOCTD

BBICTPaNBaTh OTHOLICHUS C JIPYTUMHU

JONBMH  3a00THUTBCS,  NPOSIBIISTH

MHTEPEC U pa3peiaTb KOHQIUKTHI
OK 04. TOTOBHOCTh K CaMOpPAa3BUTHIO, | - YMETh OIEPUPOBaTh MOHATHAMHU: CIydalHBINA
O¢ddexTuBHO CaMOCTOSTEIEHOCTH W | OBIT W CIOy4ailHOE COOBITHE, BEPOSTHOCTH
B3aMMOJICHCTBOBATh U | CAMOOIIPE/CIICHUIO; CIy4aifHOro  COOBITHS;  YMETb  BBIYHCIATH
paboTaTb B -OBNIAJICHUE  HAaBBIKAMH  y4eOHO- | BEPOATHOCTh C HCHOJIB30BaHUEM TIpaduuecKkux
KOJUICKTUBE U WCCIICIOBATENBCKOM  HPOSKTHOH W | METOJOB; MNPUMEHATh (GOPMYIIBI CIOXKSHUS H
KOMaH e COLIMAJILHOW JIeSITEIbHOCTH; YMHOXEHHUSI ~ BEpPOSITHOCTEH,  KOMOMHATOpHBIE

OgnazseHue YHHUBEpCAJIBHBIMU | GakTel W (GOpPMyJbl TP  pEIICHWH  3ajady;

KOMMYHUKATHUBHBIMHU ):[eﬁCTBI/IHMI/IZ OLICHUBATHL BCPOATHOCTU PCAJIBHBIX CO6LITHﬁ;

0) COBMECTHAs ACATCIBHOCTb:

-  NOHMMaTh H  HCIOJb30BaTh
perMyIiecTBa KOMaHHOM "
WHIUBUAYAITEHOU PabOTHL;

- TpUHUMATH [ENMH  COBMECTHOM
JIeSITEILHOCTH,

OpraHu30BBIBaTh U KOOPAMHHPOBATH
IEUCTBHUSI IO €€  JIOCTH)KEHHIO:

pacIpenenaTh poiy ¢ y4eTOM MHEHUH
YYaCTHHKOB OOCYXIaTb pE3yIbTaThl
COBMECTHOH paboTHI;

3HAKOMCTBO CO CJ'Iy’-IafIHLIMH BCJIMYMHAMU, YMCHHUE
MPUBOAWTE  TPUMEpPHl  TMPOSBICHUS  3aKOHA
OOJNBIIMX YHUCEN B TPUPOTHBIX U OOIIECTBEHHBIX
SIBITICHUISIX

-yMeTh  CBOOOJHO  OMNEPHUPOBATH
CTCTIEHh C  IEIbIM  II0Ka3aTeleM,
HATYpaJIbHON CTENICHH, CTCIICHb C
palMOHAIBHBIM  TIOKAa3aTelieM, CTCNEeHb  C
JIEHCTBUTENHLHBIM (BEUIECTBEHHBIM) TOKa3aTeleM,
morapud™M dYHCTA, CHUHYC, KOCHHYC W TaHTEHC
MIPOU3BOJIEHOTO YHCIIA;

- yMeThb CBOOOJHO OIEPHPOBATH MOHATHSIMH:

TIOHSTHSAMH:
KOpEHb

- KOODAWHUPOBaTh U BBHINONHATE | Tpaduk GbyHKIIHH, oOpaTHas hyHKIHA,
paboTy B  YCIOBUSIX pEaIbHOTO, | KOMIO3MIMsS  (QyHKUWH, JMHEHHas  QyHKUIus,
BUPTYQJIFHOTO M KOMOWHHPOBAaHHOTO | KBaapaTWuHas (yHKIUS, CTENeHHas (QYHKOUS C
B3aUMO/ICHCTBUS; HeNbIM  I0Ka3aTeieM,  TPUTOHOMETPHYECKUE
- OCYLIECTBIISTH MO3UTHBHOE | (DYHKIIMH, oOpaTHbIe TPUTOHOMETPUUECKHE
CTpaTern4ecKoe MIOBEJICHUE B | GyHKOMHU, moOKa3aTeNbHAs M Jorapudmuyeckas
Pa3IMYHBIX CUTyalMsX, HPOSBIATH | (yHKIMH;




TBOPYECTBO U BOOOpakeHHE, OBITh
WHHUIUATHBHBIM.

OsnazneHue YHHBEpPCAIbHBIMU
PETYJISATUBHBIMHU JIEHCTBHUSIMU:

T) IPUHATHE ceOs U IPYTUX JFOACH:

- NPUHUMATh MOTHBBI M APTYMEHTHI
JpyrUX  JIIOJEH  Tpu  aHanmmse
PE3yNbTaTOB ACATEILHOCTH;

- NpU3HaBaTh CBOE NpPaBO M MPaBO
JIPYTHX JIFO/IEH Ha OIIHOKWY;

- pa3BHBaTh CIIOCOOHOCTh IIOHMMATh
MHP C TO3HUIIMHU JIPYroro YesioBeKa

- YMeTb CTpOUTh TpaduKu (YHKIMH, BBHIIOIHATH
npeoOpa3oBaHus rpaduKoB HyHKIMIHA;

- yYMeTh HCIIONB30BaTh rpadpukm GyHKOWH I
W3y4YeHUs TPOLECCOB W  3aBUCUMOCTEH TpHU
peLIeHny 3a1a4d U3 APYTHX y4eOHBIX IPEIMETOB U
W3 peanbHOW JKU3HM; BBIpaXkaTb (QOpMyIaMu
3aBUCHMOCTH MEKy BEINYNHAMU;

- CBOOOAHO OMNEpPHPOBATH MHOHITHUSIMH: UYETHOCTHh
byHKIH, HNEePUOTUIHOCTh byHKIMY,
OIpaHUYEHHOCTh ¢byHKIMH, MOHOTOHHOCTB
¢yHKIMH, 3KcTpeMyM (yHKIMH, HauOoJblee H
HauMeHblIee 3HaYeHUs! (DYHKIUH Ha IPOMEXYTKE;
- YMETh IPOBOANTH HCCIIeNOBaHNE (QyHKINY;

- YMeTh WCHONb30BaTh CBOWCTBA W TpaduKu
(GYHKIMHA 17151 pelIeHus] ypaBHEHUH, HEPaBEHCTB U
3aJad ¢  IapameTpaMu;  n300pakaTb ~ Ha
KOOPJAUHATHOM IUIOCKOCTH MHOKECTBA PEIICHUN
ypaBHEHHH, HEPABEHCTB M X CUCTEM

OK.05 OcymecTBisATh
YCTHYIO U
MHUCbMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyIapCTBEHHOM
s3p1ke Poccuiickoit
denepanuu ¢ yueTom
ocobeHHoCTEH
COITHAITEHOTO 1
KyJIbTYPHOTO
KOHTEKCTa

B obnactu
BOCITUTAHMS:

- ICTETUYECKOE OTHOIICHHUE K MHDY,
BKJIFOUAsl 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA,
Tpy/aa ¥ 0OLICCTBEHHBIX OTHOIIICHHUI;

OCTCTUYCCKOI'O

- CIIOCOOHOCTB BOCIIPUHHUMATh
paSHI/I‘IHLIe BU/bI I/ICKyCCTBa,
TPaAMIMM W TBOPYECTBO CBOETO U
JPYTUX HapOJIOB, OLIYIIATh
SMOIMOHAIBHOE BO3JIEiCTBIE
HCKYCCTBa,

- yOeXKICHHOCTh B 3HAYUMOCTH JUJIS
JIMYHOCTH u oOmecTBa
OTCYCCTBCHHOI'O u MI/IpOBOFO

HCKYCCTBA, 3THHYECKUX KYJIBTYPHBIX
TpaIuLMi ¥ HAPOJAHOTO TBOPYECTBA;
- TOTOBHOCTb K CaMOBBIPQ)KEHUIO B

Pa3HbIX BUAaX HCKYCCTBaA,
CTPCMIJICHUC MPOSABJIATH Ka4u€CTBa
TBOp‘-IeCKOﬁ JIMYHOCTH,

OBHaHeHI/Ie YHUBEPCAJIbHBIMU

KOMMYHUKATHUBHBIMHU ):[eﬁCTBPIS[MI/IZ

a) ob1eHue:

- OCYIIECTBISITh KOMMYHHUKAIIUU BO
Bcex cepax KU3HH;
- pacrmo3HaBaTh

cpezcTBa o01eHws, MOHUMATH
3HAQUEHHE  COLMAIBHBIX  3HAKOB,
pacro3HaBaTth MIPEIIOCHUTKH
KOHq)J'II/IKTHI)IX CPITyaHHﬁ n CMArdyaTthb
KOH(JIMKTHI;

- Pa3BEepHYTO MW JIOTMYHO H3JIararh
CBOIO TOYKY 3peHus c
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

HeBepOaTbHBIE

- yYMEThb OIEpPHpOBaTh IIOHATHSAMHU: CpelHee
apuMeTHyecKkoe  MenuaHa, HauOoJbIlee U
HavMEHbIIee 3HAYCHUs, pa3Max, JucIlepcus,
CTAaHOApPTHOE OTKJIOHEHHE YHCIOBOro Habopa;
yMeHHe W3BJIEKATh, HHTEPIIPETHPOBATh
nH(OpMaNHIO, MPEACTaBICHHYI0 B TaOJIMIAX, Ha
JquarpaMmax, rpaukax, OTpakKarollylo CBOMCTBa
PpCaJIbHBIX IMPOLECCOB U HBHCHHﬁ; MpEACTaBJIATh
WH(POPMALIMIO C TIOMOMIBIO TAaONHUII W AHarpam;
HCCIIEIOBAaTh CTATHCTHYECKHE MHaHHBIE, B TOM
YHClie ¢ NPUMEHEHHEM TIpapUYecKHX METOIOB H
9NIEKTPOHHBIX CPEICTB;

- YMETh OIEPHUPOBATh IMOHATUSAMHU: TOUKA, MPSIMasi,
IUIOCKOCTh, IPOCTPAHCTBO, IBYIPaHHBIN yro,
CKpCIIUBAIOIIUECA TMPAMBIC, MMapalyICIbHOCTh U
NEPIEHIUKYJIIPHOCTD MPSAMBIX U INIOCKOCTEH, yroJl
MEXIy MpPAMBIMH, Yol MEXAy NpiAMOH H

IJIOCKOCTBIO,  Yroll ~ MEXAY  IUIOCKOCTSIMH,
pacCTosHHE OT TOYKHU 0 IUIOCKOCTH, PACCTOSHUE
MEXIY NPSAMBIMH, paccTosHue MEXIY
IIJIOCKOCTSIMU;

- yMeTb MHCHONB30BaTb IIPU PpELUICHUH 33434
U3y4eHHble (AaKTBl W TEOPEMbl IJIAHUMETPUH;
yMEHUE OLICHUBATh pa3Mepsl 00BEKTOB

OKPY’Karollero Mupa

OK.06. IIposBasTH
IpaskIaHCKO-
MaTPUOTHYECKYIO
HO3ULIUIO,
JEMOHCTPUPOBATh
OCO3HAHHOE

- OCO3HaHHe o0ydJaromuMucs
poccuiickoit rpaxJIaHCKON
UACHTUYHOCTH,

- LeJICHANpPaBIEHHOE  pa3BUTHE

BHYTPEHHEH TO3WIMK JMYHOCTH Ha
OCHOBE JTYXOBHO-HPaBCTBEHHBIX

- YMETh pemarh TEKCTOBbIC 33/1a4M Pa3HBIX THIIOB
(B TOM umuciie Ha MPOLEHTHI, JOJW M YacTH, Ha
JBIDKEHUE, PabOTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 337a4d U3 00JACTH YIPaBICHUS JTUYHBIMU
u CEeMEHHBIMU ¢uHAHCAMN); COCTaBIIATH
BBIPQ)KCHHUS, ypPAaBHEHUs, M HEPAaBEHCTBA M UX




MOBEJICHUE Ha OCHOBE
TPaJAUIIMOHHBIX
00IIEYETOBEYECKAX
IIEHHOCTEH, B TOM
YHCIIe C YIETOM

LeHHOocTell  HapoaoB  Poccuiickoit
Denepanun HUCTOPUYECKUX u
HAIIMOHAJBHO-KYJIBTYPHBIX TPaIUIIHT,
(bopmupoBaHMEe CHCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICJIOBBIX YCTAHOBOK

CUCTEMBl [0 YCJIOBHIO 3aJauH,
NIOJIy4EHHOE pelieHue u
MIPaBAOIOL00HOCTb PE3yIbTaTOB;

-YMETb OINEPUPOBATh IOHATUSAMU: OIPENCICHUE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, IPU3HAK,

HUCCICA0BAaTh
OLICHUBATh

TapMOHHU3AIHH AHTHKOPPYTIIHOHHOTO JI0Ka3aTeNbCTBO, PABHOCHIIBHEIE (POPMYIHUPOBKY; -
MEKHAITUOHANIGHBIX © | MHPOBO33PCHHUS yMeTh (OpMYIHPOBATH OOpATHOE U
MEXPEIUTHO3HBIX MIPaBOCO3HAHMUS, 9KOJIOTHYECKOH | MPOTHBOIIOJIOKHOE  YTBEPXKICHUE, MPUBOIUTH
OTHOIICHHH, KYJbTYpBl, CHOCOOHOCTH  CTaBUTh | MPUMEPHI, HCIIOIH30BATH METOJ MaTeMaTHYCCKON
MPUMEHSTh CTAHJAPTHI | IS U CTPOUTH KU3HCHHBIC IIJIAHBI, WHAYKIUH, JIOBOJIUTH JIOKa3aTeIbHBIC
AHTHKOPPYIIHOHHOTO | B 9acTw rpakaqaHCKOTO BOCITUTAHUS: paccyXIeHHs TpH peIleHHH 3a1ad, YICHUBATh
TOBE/ICHHUSI. - OCO3HaHHE CBOMX | JIOTHYECKYIO MPAaBUJILHOCTh PACCyKIACHUM;

KOHCTUTYIIMOHHBIX npaB U | - yMeTh CBOOOJHO OIIEPHPOBATH MOHATHSIMH:

00s13aHHOCTEH, yBa)KCHHE 3aKOHA M | TOCIIEOBaTEIFHOCTH, apudMeTHIecKas

MPaBOTIOPSIKA; mporpeccus, reoMeTpUYCCKas nporpeccus,

- MPUHATHE  TPaTUIMOHHBIX | OCCKOHEYHO yObIBaromas TeOMETPUYICCKas

HAI[MOHAJIBHBIX, OOIIEYCTIOBEUCCKUX | MPOTPECCHs; YMETh 3a]aBaTh

T'YMaHHCTHYCCKUX U | MOCJE0BATENFHOCTH, B TOM YHCJIE C IOMOIIBIO

JIEMOKPATUIECKHUX IEHHOCTEH; KOHKPETHBIX (hopMyT;

- TOTOBHOCTB MPOTHBOCTOATH | - yMETh BBIOHpPATh MOAXOISMIIAN METOM IS

HICOJIOTUHI SKCTpPEMHU3Ma, | pelmicHUs  3aJadd, [OHWMaHHE  3HAYUMOCTH

HaIMOHAJIN3Ma, KceHOQOOWH, | MaTeMaTHKH B  W3YYCHHH  TOPUPOAHBIX U

MUCKPUMUHALIMKA TIO0  COIMANBHBIM, | OOIIECTBCHHBIX MPOIIECCOB W SIBIICHUIA;, YMETh

PEITUTHO3HBIM, PacoBBIM, | pacmO3HABaTh MPOSBICHUE 3aKOHOB MAaTEMATHKH B

HAI[MOHAJBHBIM MPHU3HAKAM; HCKYCCTRBE, yMETh MIPUBOIUTH MIPUMEPBI

- TOTOBHOCTh BECTH COBMCCTHYIO | MATEMaTHYCCKHUX  OTKPBITHMH  POCCHICKONW U

JIESITETTFHOCTD B HHTEpecax | MHPOBOI MaTeMAaTHYECKOI HAYKH

IPaKIaHCKOTO o01iecTBna,

y4acTBOBAaTH B CaMOYIIPABICHUH B

0011e00pa3oBaTeNEHON  OpraHU3aIuN

U IETCKO-IOHOIIECKUX OPTaHU3alUsIX;

-YyMEHHE  B3aHMOJCHCTBOBAaTH  C

COIUATBHBIMU HHCTUTYTaMH B

COOTBETCTBUH C WX (QYHKIHAMH U

Ha3HAuYCHHEM;

- TOTOBHOCTh K TYMaHHTapHOH U

BOJIOHTEPCKOH NIeATETHHOCTH;

MATPHOTHIECKOTO BOCTIUTAHHS:

- c(OpPMHPOBAHHOCTh POCCUICKOH

TpaxIaHCKOW HUACHTUYHOCTH,

MaTPUOTU3MA, YBAXKCHUS K CBOCMY

HApOJay, YYBCTBA OTBETCTBCHHOCTHU

nepen Pomunoil, ropaoctu 3a cBoW

Kpail, cBoio PoauHy, CcBOUl s3BIK U

KyJIbTypy, TIPOIUIOE ¥ HACTOsIIee

MHOTOHAITMOHAIFHOTO Hapoaa

Poccuu;
OK 07. - HE NIPUHUMATH JIEUCTBUA, | - yMETh OINEPUPOBATh MOHATUSAMH: (YHKIHS,
CopelicTBOBaTh MPUHOCAIIME Bpel  OKPY’XKalolied | HempepbIBHAS byHKIuA, MIPOM3BOIHAS,
COXpPaHEHHIO cpexe; nepBOOOpa3Hasi, ONMPEICICHHBIA HHTETPal;, YMETh
OKpY’KaloIIen Cpeasl, - yMeETh MIPOTHO3UPOBATH | HAXOIUTH IMPOU3BOAHEIC JIEMEHTAPHBIX (DYHKITUH,
pecypcocOepexeHnio, | HebIaronpusaTHbIC 9KOJIOTHYECKUE | MCIIONB3Ys CIIPABOYHBIC MaTEpHajbl; HCCIEI0BATh
MIPUMEHSATH 3HAHUSA 00 | TOCIIENCTBHUS MpeIIPUHAMAEMBIX | B TIpOCTEHmMX  ciydasx  (QyHKOuM  Ha
M3MEHEHHH KJINMaTa, NIEHCTBUH, IPeIOTBPAIIATh UX; MOHOTOHHOCTh,  HAaXOIWTHb  HAaWOONBIINE |
TIPHUHITUITBL - PpACIIUPUTH OMBIT JACATCIHHOCTH | HAMMEHBINIKME  3HA4YCHUS  (YHKIMH;  CTPOUTH
OCpEKITUBOTO 9KOJIOTHYCCKOW HAIPABICHHOCTH; rpaQuKd  MHOTOWICHOB C  HCIOJIBb30BaHUEM
MIPOM3BO/ICTBA, - paspabOaThiBaTh IUIAH PEIICHHUS | ammapara MaTeMaTHYeCKOTrO aHan3a; MPUMEHSTh
s pekTuBHO mpoOJeMbBl € y4eTOM  aHaiu3a | MPOM3BOJHYIO IPH PEIICHUM 3a1a4 Ha JBHKCHHUC;
ZIefiCTBOBATE B UMEIOIINXCS MaTepHaIbHBIX ¥ | pemarh NPaKTHKO-OPHEHTHUPOBAHHBIC 3a/Ja4d Ha
Ype3BhIUAHBIX HEMaTEepPHAIBHBIX PECYPCOB; HauboJIbIIE 1
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CUTyaludax

- OCYHICCTBJIATH ueneHanpaBneHHmﬁ
TMOUCK IEpEeHOCa CPECACTB U CIIoco00B

IefcTBus B MPOGECCHOHAIBHYIO
cpeny;
- yMeTh TIEPEHOCHUTHh 3HAHHUA B

MO3HABATEJIFHYI0 W  TPAKTUYECKYIO
00J1aCTH JKU3HENEATEILHOCTH;

- mpemiaratb  HOBBIC  IPOEKTHI,
OLICHUBATh MJEH C MMO3ULKNHY HOBU3HBI,
OPUTHHAIIEHOCTH, MPaKTUIECKON
3HAYUMOCTH;

- JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsM,
BHOCHTH KOPPEKTHUBHI B ICATCIEHOCTS,
OIICHUBATh COOTBETCTBUE PE3yIBTATOB
LEJISIM

HAaUMCHBIINC 3HAYCHHA, HAa HaXOXJICHUC nyTH,
CKOPOCTH M YCKOPCHUS;

- yMeTh OIEpUpPOBaTh MOHITUSIMH: JBH)KECHHE B
MIPOCTPaHCTBE, noJI00HbIC thurypst B
MPOCTPAHCTBE; HCIIONIE30BaTh OTHOIIEHHE
IUIOMIaZed MOBEpXHOCTEH W O00BEMOB MOTOOHBIX
(buryp npu pernieHun 3aaag;

- YMEThb BBIYUCIATH T'COMETPUYCCKUE BEITUUNHBI
(mmvHA, yroa, IUIOMAAB, O00BEM, IUIOLIANb
MMOBEPXHOCTH), UCTIONB3Ys U3yUYCHHBIC (HOPMYJIBI U
METOIbI

I1K 1.1 Beibupats
ONTUMAaJIbHBIN
BapUaHT TEXHOJOTUHU
COCTMHEHUS WITH

- yMeTh  OIIEHHMBAThH 00BEKTOB
OKPY’KAroIIEro MUpa;
- YMETH BBIYUCIATh TCOMETPUUCCKUEC BCIINYUHBI

(mmuHa, yrou, wionanb, 00beM, MIomaab

pasMepbl

00paboTKH MTOBEPXHOCTH), UCIIONIB3YS H3YYCHHBIC ()OPMYITBI H
NPUMEHUTENBHO K METOJBL;
KOHKpETHON - yMEThb HCHONB30BaTh MPHM pEIICHAHM 3a1ad
KOHCTPYKLIAH NI U3y4eHHBIE (DAKTHI U TEOPEMBI TLIAHUMETPUH
Marepuany.
IIK 1.2 OnenuBathb - YMETh OLIEHUBATh pa3Mephbl 00HEKTOB
TEXHOJIOTUYHOCTb OKPY’KaIOIIEero MHPa;
CBapUBACMBIX - YMETB ONIEPUPOBATH TOHATHUAMU: CPEAHES
KOHCTPYKLHiA, apu(pMeTUHECKOE, MeJMaHa, HauOoIbIIee 1
TeXHONOMHYECKIE HaVMeHbIIee 3HAYCHUs, pa3Max; §
CBONCTBA OCHOBHBIX 1 - YMETD BBITONHATS BEIMHCICHNE SHAUCHUI 1
peoOpa3oBaHus BBIPAKEHUH CO CTENEHAMH U
BCIIOMOTaTENBHBIX
norapudmamu;
MaTepHajoB.

- yYMEeTh BBINOJHATh MpeoOpa3oBaHusi IPoOHO-
PaLMOHANIBHBIX BBIPAXKCHUH

IIK 1.3 Berbupats
o0opynoBaHue,
pucrocoOIeHus u
HHCTPYMEHTBI I
obecrieueHus
MPOU3BOJICTBA
CBapHBIX COEJIMHEHUI
C 3aJJaHHBIMHU

- yYMETh W3BIIEKATh, HMHTEPIPETUPOBATH
nH(OpPMaNHIO, MPEACTaBICHHYI0 B TaOJIMIAX, Ha
JuarpaMmax, B rpadukax, oTpaxarolyro cBoiicTBa
peaNIbHBIX MIPOIIECCOB U SBICHUI

CBOWMCTBaMH.
1K 1.4 Beibupars u - YMETb BBINOJIHATH BHIUMCIICHUE 3HAYCHUH U
paccunThIBaThH peoOpa3oBaHKs BIPAKEHUH CO CTENEHAMH U

OCHOBHBIE MTApaMETPBI
PEKHMOB PabOTHI
COOTBETCTBYIOIIETO
obopynoBaHUsI.

norapupmMamu;

- YMETb BBIIOJHSATH NpeoOpa3oBaHus IpoOHO-
pannoHaIbHbIX BBIPAKCHUH;

- YMETh CTPOUTH I'Pa(hUKH MHOTOUIIEHOB C
HCIOJIb30BaHUEM allapaTa MaTEMaTHYECKOTO
aHaIN3a,;

- YMETbh BhIpaXKaTh GOpMyIaMH 3aBUCHMOCTH
MEXJly BETUUUHAMU;

IIK 1.5 Beibupats Buf,
U MapameTpsl
peXUMOB 00pabOTKH
Marepuana ¢ y1eToM
MIPUMEHSAEMOMN
TEXHOJIOTHH.

- YMETb U3BJIEKaTh, HHTEPIPETUPOBATH
HH(OpPMaIHIO, MPEACTABICHHYIO B TaOJIMIaX, Ha
JquarpaMmax, B rpaukax, OTpaXkarouryto CBONCTBa
pealbHBIX MIPOLIECCOB U SIBICHUM;

- YMeTh HCHOJNb30BaTh CBOWCTBA M TpaduKu
(YHKIMH JUTsL pelIeHns ypaBHEeHHH, HEpaBEeHCTB
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IIK 2.1 BeInoaHgTh
MIPOEKTUPOBAHHUE
TEXHOJIOTHYECKHX
MIPOLIECCOB
MIPOU3BOJICTBA
CBapHBIX COCIMHCHUHA
C 3a/IaHHBIMH
CBOMCTBAMHU.

- yMeTh  OIECHMBAaTh  pa3Mepbl  OOBEKTOB
OKPYKaIOIIEro MUpa;

- YMETh BBIYHCIIATH TEOMETPUUECKHE BETHYHHBI
(mnmHA, yrou, mwionans, 00beM, IUIOIAIb
TIOBEPXHOCTH), UCTIOJB3YS U3y4YEeHHbIE (POPMYJIIBI 1
METO/IBI;

- YMETh ONEPUPOBATH MOHATHIMH: MHOTOTPAHHUK,
CCUCHHE MHOTOTPAaHHHKA, KyO0, Mapauieienumne,
npu3Mma, mupaMmuia, Gurypa u moBepxHocTh
BpaLIEeHUsI, IIWIUH/P, KOHYC, map, chepa, ceueHus
(burypsl BpaiieHusl, oAb MOBEPXHOCTH
MUpaMU/IbI, IPU3MBbI, KOHYCA, [IIITHH/PA, TUIOLIA/b
cdepsl, 00beM Ky0a, IPSIMOYToJIBHOTO
napajuleenuIena, TupaMuibl, IPU3MBI,
MUITHH/PA, KOHYCa, [1apa;

- yMeThb  M300pakaTh  MHOTOTDAHHHKH H
MMOBEPXHOCTU BpAICHUS, WX CCUCHHS OT PYKH, C
IIOMOIIBHO ‘-IepTe)KHLIX I/IHCprMeHTOB nu
3JIEKTPOHHBIX CPEACTB

[IK 2.2 BemonHsaTh
pacdeTsl 1
KOHCTPYHPOBaHHUE
CBapHbBIX COETMHEHUH
U KOHCTPYKITHH.

- YMETBb BHINIOJNHATH BEIYMCIICHNE 3HAYCHUN U
npeoOpa3oBaHus BEIPAKEHHUI CO CTETICHAMH U
norapudmamu;

- YMETb BBIIOJHATH NPeoOpa3oBaHus JPOOHO-
palnOHABHBIX BBIPAKEHUH;

- YMETh CTPOUTH I'Pa)UKH MHOTOUIIEHOB C
HCIIONIb30BaHKUEM allllapara MaTeMaTH4eCcKOro
aHAIIN3a;

- yMeThb BbIpaXaThb (OpMyJIaMH 3aBHCHMOCTH
MEX]ly BEJIHYUHAMH;

IIK 2.3 OuenuBath
3¢ PEKTHBHOCTD
MIPOU3BOJICTBEHHOU
JIESITETBHOCTH.

- YMETb BBITIOJHATH BBIYMCICHUE 3HAUCHUH U
IpeoOpa30BaHMs BRIPAKEHUH CO CTEIIEHIMH U
norapudmamu;

- YMETb BBIIOJIHATH NpeoOpa3oBaHus 1poOHO-
paLMOHATIbHBIX BBIPAKCHUH;

- YMETh CTPOUTD I'Pah)KU MHOTOUICHOB C
HCIIONIb30BAaHKEM allllapaTa MaTeMaTHIeCcKOTro
aHaIN3a,;

- YMETbh ONEPUPOBATH MOHATHIMH: CPEaHEE
apudmeTHyecKoe, MeraHa, HanoobIee 1
HavMEHbIIIee 3HaYCHHs, pa3Max;

- YMETb BBITIOJHATH BBIYMCICHUE 3HAUCHUH 1
peoOpa30BaHus BIPAKEHUH CO CTEMEHIMHU U
sorapupmMamu;

IK 2.5 Odopmsats
KOHCTPYKTOPCKYIO,
TEXHOJIOTUYECKYIO U
TEXHUYECKYIO
JIOKyMEHTALHIO.

- YMETb BHINIOJHATH BBIYMCIICHUE 3HAYCHUN 1
npeoOpa3oBaHus BEIPAKEHHI CO CTETICHAMH
norapudmamu;

- YMETb BBIIOJIHATH NpeoOpa3oBaHusl 1poOHO-
paLMOHANIBHBIX BBIPAXKEHUH;

- YMETh CTPOUTH I'Pa)Ku MHOTOUJICHOB C
HCIIOJIb30BaHHEM allapaTa MaTeMaTHYeCKOro
aHAIIN3a;

- yMETb BEIPaXaTh (POPMYJIaMU 3aBUCHMOCTH
MEXy BEJTHYNHAMH;

- YMETb MpPEeJCTaBIATh, MHPOPMALIUIO C ITOMOLIBIO
TaONUI U TUarpamm;

- yMeTb CTpouTh IpaduKu (YHKIMH, BBIIOIHSTH
npeodpa3oBaHus rpauKoB HYHKIMHI;

- yMeTh IPOBOAMTH MCCIEIOBaHUE (DYHKIIUH;
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- YMETh UCCIIeN0BaTh QDYHKIMA HA MOHOTOHHOCTb,
HAXOJWUTh HAWOOJBIIUEC ¥ HAUMCHBIIUC 3HAUCHUS
byHKINH

MK 3.1
[IpoexktupoBatb
TEXHOJIOTUYECKYIO
OCHACTKY U
TEXHOJIOTUYECKUE
orepanuu Ipu
H3TOTOBJICHUU
THIIOBBIX CBapHbIX
KOHCTPYKLIUK.

- yMeTh  OLEHMBaTh  pa3Mepbl  OOBEKTOB
OKPYXKAIOIIEro MUpa,;

- YMETh BBIYHCIIATH FEOMETPUUECKHE BETHUHHBI
(nHa, yrod, miomas, 00beM, o3 b
MTOBEPXHOCTH), UCTIONB3YS H3YUCHHBIE (POPMYITBI 1
METOJIBL;

- YMETH M3BJIEKATh, HMHTEPIPETUPOBATH
nHpOPMANHIO, TPEACTABICHHYI0 B Ta0iWIax, Ha
JquarpaMmax, B rpadukax, oTpaxarolyr CBoiicTBa
peabHBIX MPOILIECCOB U SIBICHUIN

[IK 3.2 IlpouzBoautsb
TUIIOBBIE TEXHUYECKUC
pacyeTsl npu
MIPOEKTUPOBAHUH U
MIPOBEpKE Ha
MIPOYHOCTH DJICMEHTOB
MEXaHHYECKHUX
CHCTEM.

- yMeTh  OLCHHUBAaTh  pa3Mepbl  OOBEKTOB
OKPYKaIOIIEro MUpa;

- YMETb BBIYHCIISTh TEOMETPHICCKHE BETUIHHBI
(nMHa, yro, mIomas, 00beM, INIoIaIb
MOBEPXHOCTH), UCIIONB3Ys H3YYCHHBIE (POPMYIIBI 1
METO/IbI;

- YMETh ONEPUPOBATh MOHATUSIMHU: MHOTOI DAHHUK,
CeYeHHe MHOTOIPaHHHKA, Ky0, apalIe/ienuIe],
npu3Ma, TUpamMuza, GUrypa u HoBepxXHOCTh
BpallleHUs], IIIHHP, KOHYC, ap, cdepa, cedeHus
(burypsl BpaleHus, mioaas MOBEPXHOCTH
mUpaMuJibl, IPU3MbI, KOHYCa, TUWJINHAPA, IIJI0IIa1b
cdepsl, 00beM Ky0a, IPSIMOYToJIbHOTO
napajuieenuIe s a, MIpaMuIIbl, IPU3MEL,
LUIMHIpPA, KOHYCa, 11apa;

- YMETh BBIMOJHATE BHIYMCIICHUE 3HAUYCHUH 1
npeoOpa3oBaHus BEIPAKEHHI CO CTETICHAMH U
norapudmamu;

- YMETb BBITIOJHATH MPe0Opa3oBaHus JPOOHO-
paMOHAJIbHBIX BBIpa)KeHHfI;

K 3.4 Odopmnsts
JOKYMEHTALHIO 10
KOHTPOJIIO Ka4ecTBa
CBapKH.

- YMETh MpPEJCTaBIATh MH(POPMALIUIO C MOMOIIBIO
TaOJIUL U IMarpamu;

- yMeTh CTPOUTH TpadKH (YHKIHWI, BBHIIONHITH
npeoOpa3oBaHus rpaduKoB HyHKIHIHA;

- YMETb IPOBOJUTH HCCIICIOBAHNE (QYHKIIIH;

- YMETh UCCIEeN0BaTh (DYHKIMH Ha MOHOTOHHOCTb,
HaXOJUTh HAaWOOJIbIINE W HAaMMEHBIINE 3HAYCHUS
byHKINH

I1K 4.2 TIpon3BoauTh
TEXHOJOTHIECKUE
pacyeTsl Ha OCHOBE
HOPMAaTHUBOB
TEXHOJIOTUYECKHX
PEXUMOB, TPYIOBBIX U

MaT€pUaJIbHbIX 3aTpart.

- YyMETh BHIIIOJNHATh BEYUCIICHNE 3HAYCHUH
npeoOpa3oBaHusl BEIPAKEHHI CO CTEIICHAMH U
nmorapupmMamu;

- YMETb BBIIOJIHATH NpeoOpa3oBaHus 1poOHO-
palnOHaBHBIX BHIPAKCHUH;

- YMETb U3BJIEKATh, UHTEPIIPETUPOBATD
nH(OpPMaNHIO, MPEACTABICHHYIO B TabIHIax, Ha
JuarpaMmax, B rpaukax, oTpaXkarouryo CBOHCTBa
peaNbHbIX MPOLECCOB U SBJICHHH;

- yMeThb HCIIONb30BaTh CBOWCTBA W TpadHKu
(GYHKUMIA JUTs penieHus ypaBHEHHH, HEPaBEHCTB

1.4. Kosiu4yecTBO 4ac0B HA OCBOEHHE MPOrPaMMBbI Y4eOHOM AMCUMUIIIMHBI:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuatoiierocst 356 yacoB, B TOM YHUCJIE:
00s3aTeNbHON ayIUTOPHON ydeOHON Harpy3ku oOywatomerocs 234 4acos;
CaMOCTOSITeNIbHOM paboThl 0Oyuaromierocs 122 gacos.
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CTPYKTYPA U COAEPX KAHUE YYEBHOM JUCIHUATLIAHBI

2.1. O0beM yueOHOM TMCIUILUIMHBI M BUAbI Y4eOHOMH padoThI

Bup yueOHoM padoThI O0bem

4acoB
MaxkcumaJsbHasi yueOHasi Harpy3ka (Bcero) 356
Oobs13aTe1bHAA aYIUTOPHAA Y4eOHAas Harpy3Ka (scero) 234

B TOM YHCIIE:

TEOPETUYECKUE 3aHATHS 114
IIPAKTUYECKUE 3aHATUS 120
KOHTPOJIbHBIE pa0OThI 24
KOHCYJIbTallUH 15
CamocrosiTeibHas paboTa o0yuaruerocs (Bcero) 122

Dopma npomescymounou ammecmayuu 6 ghopme {ugpgpepenyuposannozo
3auema, IK3ameHa

Yruy0JieHHbIH YPOBEHb

AureOpa u HayaJia aHAJIM3a

[ToBTOpenue. Pemenune 3amad ¢ HMCNOJB30BAHMEM CBOMCTB YHUCEN U
CHUCTEM CYHUCIIEHUS, NEIIUMOCTH, JOJIEW U YACTEH, MPOLIEHTOB, MOAYJIEH YUCEI.
Pemenue 3a1a4 ¢ HCIIOIb30BAHUEM CBOWCTB CTENIEHEN U KOPHEN, MHOTOUJIEHOB,
npeoOpa3oBaHU  MHOTOYIEHOB W JpPOOHO-pAallMOHANBHBIX  BBIPAXKEHHI.
Pemienne 3amay ¢ UCNONIB30BAHMEM TPAaJyCHOM Mephl yriaa. Monaysns yucna u
ero cBoiicTBa. Perienue 3aiay Ha JBM)KEHHE U COBMECTHYIO pabOTy, CMECH U
CIUIaBBl C TIOMOINBIO JIMHEHHBIX, KBaJpaTHBIX U JAPOOHO-PAIMOHATBHBIX
YpaBHEHHI U X cucTeM. PelieHne 3a1au ¢ MOMONIbI0 YUCIOBBIX HEPABEHCTB U
CHUCTEM HEPaBEHCTB C OJIHOM MEPEeMEHHOW, C TPUMEHEHHEM H300paKeHUS
YHUCJIOBBIX MPOMEXKYTKOB. PemieHue 3amad ¢ UCHOIb30BAaHUEM YHUCIOBBIX
¢ynkuii U ux rpadukos. Mcnonb3oBanue CBOMCTB M TpaUKOB JIMHEHHBIX U

KBaJpPAaTUYHBIX (YHKIUH, 06paTHON MPOHOPLUHUOHATLHOCTH U (GYHKIMH :\/;.
I'paduaeckoe pemienne ypaBHEHUN W HEPaBEHCTB. VICTOmb30BaHHE omeparuii
HaJl MHOKECTBAMH M BBICKa3bIBaHUAMU. VICIIonb30BaHME HEPABEHCTB U CUCTEM
HEPABEHCTB C OJHOM MEPEMEHHOM, YUCIOBBIX IPOMEKYTKOB, UX 00bEIUHEHHI
u niepecedyeHnil. [I[puMeHeHne npu peneHnu 3a1a4d CBOMCTB apu(pMeTUIECKON U
F€OMETPUYECKOM MPOTrPECCUU, CYMMHUPOBaHHUS OECKOHEYHOM cXopsuieiics
r€OMETPUYECKON MTPOTPECCHH.

MHoecTBa (4UCIOBBIE, TEOMETPUUECKUX PUIyp). XapaKTepUCTHUIECKOE
CBOMCTBO, 3JIEMEHT MHOXECTBA, IIyCTOE, KOHEUHOE, OECKOHEYHOE MHOXKECTBO.
Crioco6»! 3ananus MHoxkecTB [logmHOokecTBO. OTHOIIEHUSI MPUHAIEKHOCTH,
BKJIFOUEHMsI, paBeHcTBAa. Onepanuu Hax MHoxecTBamMu. Kpyrm Oiinepa.
KoHneuHble 1 6eCKOHEUHBIE, CUETHBIE U HECUETHbIE MHOKECTBA.
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VicTuHHBIC U JTOKHBIE BBICKA3bIBAHMS, OTNIEPAIMN HAJ| BHICKA3BIBAHUSMHU.
Aneebpa evickasviganui. CBs3b BBICKa3bIBAHUN C MHOXKeCTBaMH. KBaHTOpPBI
CYIIECTBOBAHUS U BCEOOITHOCTH.

3akoHbI JIOTHKU. OCHOBHble N02udecKue npasuia. Pemenne TorudecKux
3a/1a4u C UCTOJIB30BAHUEM KPYTOB DUJIEPA, OCHOBHBIX 102UHECKUX NPABUTL.

YMmozakmouenusi. OOOCHOBaHUST M JOKAa3aTEIbLCTBO B MAaTEMAaTHKE.
TeopeMbl. Buasl MaremaTwdecKux yTBEpKACHHA. Buodwi doxazamenvcms.
Mamemamuueckas — umoykyusi.  Ymeepowcoenus: — obpamHoe  OAHHOMY,
NPOMUBONOJIONCHOE, 0OpaAmHOe NPOMUBONONIONCHOMY OaHHomy. llpu3Hak u
CBOMCTBO, HEOOXOUMBIC M IOCTATOYHBIC YCIOBHS.

Ocnoenas meopema apugpmemuxu. Ocmamxu u cpasHenus. Anreopumm
Esxnuoa. Kumaiickass meopema 06 ocmamkax. Manas meopema Depma. g-
uyHvle cucmemuvl cuucienus. Pynxyua unepa, yucio u cymma oerumenetl
HAMypaibHO20 YUCIA.

Panmuannas  mepa  yrima, — TPUTOHOMETpPUYECKas  OKPY>KHOCTb.
Tpuronomerpuyeckue GyHKIMH Yucen W yriaoB. DopMynbl TpPUBEACHHUS,
CIIOXKEHUSI  TPUTOHOMETPUYECKUX  (yHKIMA, ¢GOpMynbl  IBOWHOTO W
MOJIOBUHHOTO aprymeHTa. [Ipeobpa3oBanre cyMMBbI, pa3HOCTH B MPOU3BEICHHE
TPUTOHOMETPHUUIECKUX (DYHKITHI, 1 HA0OOPOT.

Hymu ¢yHknmm, TPOMEXKYTKA 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb.
HauGomnbiiee 1 HanMeHbIee 3HaueHUe QyHKIMU. [leprogndeckue GyHKINNA U
HaUMEHbIUN nepuoa. YerHele U HeueTHble (YHKIUU. DyHKyuu «OpoOHA

y=1{x} y=[x]
yacmos duciaa» u «1/!8]161}1 yacmos yuciaa» .

TpuronomeTprueckue GyHKIMH YUCIOBOTO apryMeHTa
, Y =lgx y=clgx CpoiictBa M rpa)MKU TPUTOHOMETPUYECKHX (DyHKIIMIA.

OOpaTtHble TpUrOHOMETpUYECKHWE (YHKIUH, WX TJaBHbIE 3HAYCHUS,
cBoiictBa u Tpaduku. TpuroHomerpuueckue ypaBHeHHA. OJHOPOAHBIC
TPUTOHOMETPUYECKUE YpaBHEHHUS. Pemenune IIPOCTENIINX
TPUTOHOMETPUUECKUX HEPABEHCTB. [Ipocrenmmue CHUCTEMBI
TPUTOHOMETPUUECKUX YPABHEHUN.

CreneHb C  JCHCTBUTEIBHBIM  IIOKAa3aTeJieM, CBOMCTBA CTCICHHU.
[Ipocreiimme IMoka3aTelbHbIE ypaBHEHUs U HepaBeHCTBA. llokasarenbHas
¢yHKIMs ¥ ee cBoiicTBa, rpaduk. Yucno € u GpyHkims ¥ =< .

Jlorapudwm, cBoiictBa Jorapudma. JlecATUUHBIA W HATypaJIbHBIM
jgorapudm. [IpeoOpazoBanue JorapupMUYECKUX BBIPAKEHU.
Jlorapudmuyeckue ypaBHeHUs U HepaBeHCTBA. Jlorapudmuueckas GyHKIUS U
ee CBOMCTBA, rpaduK.

Crenennast ¢GyHKIMsT W €€ CBoOWcTBa, rpaduk. HWpparmoHaabHbie
YpaBHEHMUSI.

IlepBuuHbIE MpPEACTABICHUS O MHOXKECTBE KOMIUIEKCHBIX YHCEIN.
Heucmeus ¢ xomnnekcuvimu uuciamu. KomniekcHo conpadjiceHHvle 4Yucia.
Mooyne u apaymenm uucna. Tpuconomempuueckas @opma KOMHIEKCHO20

=COSX y=sinx
9
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yucna. Pewenue ypagnenuii 8 KOMNIEKCHbIX YUCTAX.

Meron wuHTEpBaJIOB il  pelieHus HepaBeHCTB. [IpeoOpazoBanus
rpauKoB (QYHKIUHN: CIBUT, YMHOXKEHHE Ha YHUCIIO, OTPAXKEHUE OTHOCUTEIHHO
KOOpJIMHATHBIX oced. ['paduueckume MeTONbl pEIICHUS YPAaBHCHUA W
HEepaBeHCTB. PernieHue ypaBHEHUN M HEPABEHCTB, COJIECPXKALIUX IMMEPEMEHHYIO
MO/ 3HAKOM MOJYJIS.

CucteMbl TMOKa3aTeNbHbIX, JOTapUPMUUYECKUX U UPPAUOHATBHBIX
ypaBHeHH. CHCTEMBI MMOKA3aTENbHBIX, JOTapUOMUUYECKUX U UPPALMOHATBHBIX
HEPABEHCTB.

B3aumuo oOpathubie pynkiuu. ['paguku B3auMHO 0OpaTHBIX QYyHKIUH.

YpaBHEHUS, CUCTEMbI YPaBHEHHH C TapaMeTPOM.

@opmyna bunoma Heiomona. Pewenue ypasuenuu cmeneHu evlue 2
cneyuanvbuvlx 6udo8. Teopema Buema, meopema be3y. I[lpusooumvie u
Henpugooumvie mMHo2ounenvl. OcnosHas meopema anceopvl. CummempuiecKue
MHO20Unenbl. [lenoyucientvle u yeno3Haunble MHO20UIeHblL.

Jluoghanmoswr ypaeuenus. Ilenuvie Opoou. Teopema Depma o cymme
K8aopamoa.

Cymmbl u psidbl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubnudICeHUU OEtiCMBUMENbHBLX YUCE] PAYUOHATbHBIMU.

MHnoowcecmea na KoopOUHamHoU NIOCKOCMU.

Hepasencmeo Kowu—bynakosckozo, HepaseHCcmeo Hencena,
HepageHcmea 0 CPeoOHUX.

[lonsitue npenena ¢yHkuuu B TOuke. [lomamue npedena @ynkyuu 8
beckoneunocmu. Acumnmomsl epaguxa @ynkyuu. CpasHeHue OeCKOHEYHO
manvlx u beckoneuno oOonvuwux. HenpepbiBHOCTH (yHkIMu. Cgoticmea
HenpepvlHblx ynkyuti. Teopema Beliepuwmpacca.

Huddepennmpyemocts ¢ynkuuu. [IpousBoanas QyHKIMU B TOUKE.
Kacarenbnas x rpaduxy Qysnkiuu. ['eomeTpudeckuii M (U3MUECKUN CMBICT
npou3BOHON.  [lpumenenue  npouzsoonou 6  ¢usuxe. IlpousBogHBIC
aneMeHTapHbIX GyHkuui. [IpaBuna nuddepenpoBanus.

Bropas npousBoaHasi, €e reOMeTpUYECKU U (PU3NUECKUNA CMBICII.

Toukn »skcTpemyma (MakcuMymMa W MHHMMyMa). FccienoBaHue
AJIEMEHTAPHBIX (PYHKIMM HA TOYKU AKCTpeMyMma, HauOOJbIllee U HAaUMEHbIIIEE
3HaQY€HUE C TOMOIIbK MPOU3BOJAHON. [locmpoenue epaghuxos Gynkyuii ¢
HOMOWbIO NPOU3800HLIX. [lpumenenue npouzBOOHOU NpuU peuleHuu 3a0ady.
Haxoorcoenue sxkcmpemymos @hynkyuii HeCKONbKUX nepemeHHbIX.

ITepBooOpa3zHasl. Heomnpenenenusii  uHTETrpal. [TepBooOpa3zHbIe
ayieMeHTapHbIX (QyHkiui. [lnomans kKpuBonuHEHOW Tpanenuu. Popmyna
Hprorona-Jleiionuna. OnpeaeneHHbli UHTETpal. Bwiuucienue naowaoet
NIOCKUX hucyp u 06vemos8 mes 8paujeHus ¢ NOMOWbIO UHMeSPad.

Memoow pewenus yHKYUOHANbHBIX YPAGHEHULL U HEPABEHCMNE.

I'eomerpus
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[ToBTropenue. Pemienue 3aady ¢ HCMHOJIB30BAHMEM CBOWCTB (uryp Ha
IJIOCKOCTH. Pemenne 3a1a4 Ha 10Ka3aTenbCTBO U MOCTPOCHUE KOHTPIIPUMEPOB.
[IpumeHeHne mpocTENIIMX JIOTUYECKHUX IpaBuwi. Pemenue 3amgad C
VICIIOJIb30BAHUEM TEOPEM O TPEYTrOJIbHUKAX, COOTHOLIEHUN B MPSIMOYTOJIBHBIX
TPEYroJIbHUKaX, (PAKTOB, CBSA3aHHBIX C YETHIPEXYTOJbHUKAMU. Permenue 3amad ¢
UCIIOJIb30BaHUEM (DAKTOB, CBSI3AHHBIX C OKPYXKHOCTSIMHU. PereHue 3amad Ha
U3MEpPEHUs Ha IJIOCKOCTH, BBIUMUCIEHUS UIMH U IUuomanen. Pewenue 3adau ¢
HOMOWBIO 8EKMOPOE U KOOPOUHAM.

Harmannas crepeomerpus. Ilpusma, mnapamrenenunen, nUpaMuia,
TeTpa’ap.

OCHOBHBIE  TIOHATHSI T€OMETPUU B  TPOCTPAHCTBE.  AKCHOMBI
CTEPEOMETPHUU U CIIEICTBUS U3 HUX. [IoHamue 06 akxcuomamuyeckom memooe.

Teopema  Menenass ona  mempas’opa. lloctpoeHue  cedyeHUU
MHOTOIPaHHUKOB ~ METOAOM  cielnoB.  lleHTpambHOE  IIPOEKTUPOBAHMUE.
[TocTpoenue ceueHnii MHOTOrPpaHHUKOB METOAOM MPOEKIUN.

CkpemuBaroniecs NOpsIMbIE B TMPOCTPAHCTBE. YTOJd MEXAY HUMH.
Memoovl Haxoowcoenus paccmosanui Mexcoy CKpewusaouuUMucs npsmolMu.

TeopeMbl 0 MapaIEIbHOCTH NPSMBIX U IUIOCKOCTEW B IPOCTPAHCTBE.
[TapannensHOoe NPOEKTUPOBaHUE U HU300pakeHue Guryp. [ eomempuueckue
mMecma mouexk 8 NpoCmpancmee.

[lepieHIUKYNISPHOCT  OPSIMOM M IUIOCKOCTH.  OpTOroHaNbHOE
npoekTupoBanre. Haknonuele u npoekuuu. Teopema o Tpex NeprneHauKyIsapax.

Buowi  mempasopos. Opmoyenmpuueckuii  mempal’op, KapKACHbILL
mempa’op, pasHocpaHuslil mempal’op. lIpamoyzonvusiti mempas’op. Meouanwi
u bumeouaHnvl mempas’aopa.

Jlocmpausanue mempasopa 0o napaiienrenuneod.

Paccrosinusa mexnay ¢urypamu B mpoctpancTBe. OOmuii neprneHauKyisp
JIBYX CKPELIMBAIOIIMNXCS MPAMBIX.

Yriel B mpoctpancTBe. llepneHauKysipHble MUIOCKOCTH. [l1owaos
opmozoHanvHou npoexyuu. Ilepnenouxynsapuoe ceuenue npuzmvl. Tpexepannulil
u MmHococpanubid yzoa. Ceoucmeéa NAOCKUX V2l08 MHO202PAHHO20 Yeid.
Ceoiicmeéa niockux u O0Y2PaHHBIX Y2l08 mpexepanHo2o yaia. Teopemul
KOCUHYCO8 U CUHYCO8 OJisl MPexespaHHozo yaid.

Buaesl MHororpaHHukoB. Pazeepmku mHo2ocpannuxa. Kpamuaiiwue
nymu Ha NOGEPXHOCMU MHO202PAHHUKA.

Teopema Ounepa. IlpaBuibHbIE MHOTOTPAHHUKHU. /J[60UicmeeHHOCMb
NPABUILHBIX MHO202PAHHUKOS.

[Ipuzma. [Tapaiutenenunen. CaoiicTBa IapaJuIesICIUNeaa.
[IpssmoyromnbHbIi napasuienenunes. HakinoHHbIE TPU3MBI.

[Mupamupa. Buasl nupamug. OJIEMEHThl PaBWIBHONW MHUPaMUJIBIL.
[lupamuael ¢ paBHOHAKIOHEHHBIMH peOpaMyd W TpaHSIMHU, WX OCHOBHBIC
CBONCTBA.

[Lnomaan noBEpXHOCTEW MHOTOTPAHHUKOB.
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Tena Bpamenus: UWIMHAP, KOHYC, map u chepa. CedeHus MUIHHIPA,
KOHyca u mapa. [IlapoBoii cerMeHT, IapoBoil CIIOW, IIAPOBOM CEKTOP (KOHYC).

VYceueHHas nupaMuaa U yCEYEHHbBIN KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue cevenus.

KacarenbHbpie mpsMble U IIOCKOCTH. BriicaHHbie W onmmcaHHbIE CEPHI.
Kacarowuecs cgepvi. Kombunayuu men epawjenus.

Bektopel m koopmuHatel. CyMMa BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
YuCIo. Yron Mexay BekropaMmu. CKaJasipHOE MPOU3BEACHUE.

YpaBHeHHe IUIOCKOCTU. PopMyJia pPaCCTOSHUA MEXKAY TOUYKAMMU.
YpaBuenue cepol. Popmyna paccmosnus om mouku 00 niockocmu. Cnocoowl
3a0aHus npAMOU YpagHeHUIMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ HOMOWBIO 6EKMOPO8 U
MemoooM KOOpOuHam. InemMenmsl 2eoMempuu Macc.

[Tonsitue o6bema. OOBbEeMbl MHOTOTPAaHHUKOB. OOBEMBI TENl BpAICHUS.
Axcuombi obvema. Bvisoo  ghopmyn 00beM08  NPAMOY20NbHO2O
napannenenuneoa, npusmvl U nUpamuovl. Popmynvl 0isl HAX0HCOEHUsL 0ObeMa
mempasopa. Teopemvl 06 omuoweHUsIX 06vLEMOS.

Ipunooicenus unmezpana x 6bluUCIEHUIO 00BEMOB U NOBEPXHOCMEU Mell
spawgenus. Iliowaos cgepuueckoco nosca. Obvem wWapoeoco  clos.
IIpumenenue 0b6vemo6 npu peutenuu 3a0au.

[Tnomans cdepsl.

Pazsepmra yununopa u rxouyca. Ilnomanpb MOBEPXHOCTH HWIMHIpA U
KOHYyca.

KoMOunHanuy MHOrOrpaHHUKOB U TeJl BpalleHUSI.

[Togobue B mpoctpancTBe. OTHOIIEHHE O0BEMOB H  IUIONIA/EH
MOBEPXHOCTEHN MOOOHBIX PUTYD.

Jleusicenusi 6 npocmpancmee.  NAPALIENbHLIL  NEPEHOC,  CUMMEMpPUsL
OMHOCUMENLHO NAOCKOCMU, YEHMPATbHAS CUMMEMPUs, NOBOPOM OMHOCUMENLHO
NPAMOLL.

lIpeobpaszosanue nooobus, comomemus. Pewenue 3a0au na niockocmu ¢
UCNONIL308AHUEM CMEPEOMEMPUUECKUX MEMOOO08.

BeposTHOCTh U CTaTUCTHKA, JIOTHKA, TeOpUs rpadoB U KOMOMHATOPUKA

[ToBropenue. Mcnonb3oBanue TaOMUIl U auarpamMMm sl IpeACTaBICHUS
JNaHHbIX. PelieHue 3agay Ha NPUMEHEHHUE OIUCATEIbHBIX XapaKTEPUCTUK
YHCIIOBBIX HAa0OpOB: CpEAHUX, HAWOOJBIIET0O W HAWMEHBIIEro 3HAYCHHS,
pa3maxa, JHUCHEPCUM M CTaHAAPTHOTO OTKJIOHEHUS. BbIYMCIEHHE YacTOT H
BEpOSITHOCTE  COOBITHI.  BbrumciieHne BEpoOATHOCTEH B ONBITax C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOJIaMHU. Hcnonb3oBaHue
KOMOMHATOPUKH. BbIuncIeHHME BEPOATHOCTEH  HE3aBHCHUMBIX  COOBITHIA.
Ucnionp3oBanne ¢GoOpMybl CIOKEHUS BEpPOSTHOCTEH, auarpamMm Oisepa,
JiepeBa BepoaTHOCTe|, hopmynbl beprynu.

Beposamnocmnoe npocmpancmeo. Axcuomvt meopuu 6epoamHocmen.

18



VYcnoBHasg BepoATHOCTh. [IpaBuiio ymHoxkeHus BepositTHocter. Dopmyiia
noiHou BepostHoctu. @opmyia barieca.

JluckpeTHble clly4yailHble BEIWYUMHBI M pacnpenesicHus. CoBMECTHBIE
pacnpeneneHusa. PacnpeneneHue CyMMbl U NPOU3BEACHUS HE3aBUCHUMBIX
CIy4YalHBIX BEJIMYMH. MaTreMaTH4ecKOe OKHUIAHWE W JUCIIEPCHUS CIy4YauHOU
BEJIMYMHBI. MaTeMaThuueckoe OXKHUJIAHHE€ W JUCIEePCHUs] CYMMBI CIy4ailHbIX
BEJIMYUH.

bunapnas  ciayvailHas ~— BeNWYMHA, — pacnpeacicHue  bepHyIuu.
['eomerpuueckoe pacnpenenenre. buHOMHaNIbHOE pacnpenesleHue U €ro
CBOMCTBA. [ unepeeomempuueckoe pacnpeoenenue u e2o c8olUCmaa.

HenpepriBHble  cityualiHple  BeIWYUHBI.  [ITOTHOCTH  BEPOSITHOCTH.
OyHKUIUS pacnpenesieHns. PABHOMEpHOE pacipeeieHue.

llokazamenvroe pacnpedeneHue, e2o napamempeol.

Pacnpeoenenue  Ilyaccona u eco  npumenenue. HopmambHoe
pacupenenenue. Oynkuus Jlamaca. IlapameTpsl HOpMaabHOrO pacpeeIeHUs.
[Ipumepsl cilyyallHbIX BEJIWYMH, MOJYUHEHHBIX HOPMAJIBHOMY 3aKOHY
(MOTpenIHOCTh M3MEPEHUN, POCT UeloBeKa). [lenmpanvuas npeoenvbHAs
meopema.

Hepasencmeo Yebwiwesa. Teopema Yedviwesa u meopema bepuynnu.
3axon 6onvuux uucen. Bvibopounvlii memoo uzmepeHnus eeposmuocmeil. Ponv
3aKOHA OONLUIUX HUCeT 8 HAYKe, npupooe u obujecmae.

KoBapuanus nByx ciydaiiHeix BenuuuH. [loHstue o koadduimenrte
koppessiiiud. CoBMECTHbIC  HAONMIOACHUS  JIBYX  CIyYallHBIX  BEJIMYMH.
Bvibopounuiii koagppuyuenm xkoppenayuu. Jlunetnas peepeccus.

Cmamucmuueckasa eunomesza. Cmamucmuxa Kpumepusi u ee ypo6eHb
sHauumocmu. [Iposepka npocmetiwux eunomes. IMnupuieckue pacnpeoeieHus
U UX C8A3b C meopemuyeckumu pacnpedeieHuamu. Paneosas xoppensayus.

Ilocmpoenue  coomeemcmeuni. Hnvekmugnvle U  CIOPHEKMUBHbIE
coomeemcmeusd. buexyuu. [luckpemnasa nenpepvienocmo. [lpunyun /[upuxe.

Koouposanue. /{eouunas 3anuce.

Ocnosnvie nonsamusi meopuu 2pagos. J[lepesvs. [leouunoe oepeso.
Cesasnocms. Komnouwenmor ceasnocmu. Ilymu wna epaghe. Oiineposvl u
[ 'amunomonogvl nymu.
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2.2. TEMATHYECKHWH IVIAH U COAEPXKAHUE YYEBHOM JUCIIATLIIMHBI

Haumeno | Conepxxanne yueOHOro MaTepuaJia, jaboparopusie padoorel 1 | O0bem | PopmupyeMble KOMIIETEHIUH
BaHUe NpaKkTHYeCKUe 3aHATHS, CAMOCTOSAITeJIbHAS padoTa 4acoB OK, IIK u JIP
pa3aesioB o0yuyamomuxcsi, Kypcoasi pabora (IpoeKT)
U TeM (eciu npedycmompennl)
Paznea 1 IloBTopeHue Kypca MAaTeMATHKH OCHOBHOI IIKOJIbI 12
Cooepoicanue yuebHoeo mamepuaia OK1, OK2, OK3, OK4
1.1 [lenu u 3a1aum MaTeMaTUKHA TP OCBOEHUU CHIEMATIbHOCTH 2
1.2 Yycna v BEMMKUCIEHN. BrIpakeHns ¥ uX peoOpa3oBaHus 2 I1K1.1, I1K1.3
IIpakmuueckoe 3ansamue Nl
1.3 YpaBHeHus U HepaBeHCTBA. CUCTEMBI YPABHEHUH 6 JIPO5, JIP09, JIP13
IIpakmuueckoe 3ansamue No2
IIpaxmuueckoe 3ansmue No2
1.4 KonTtponbsHas paboraNel «Pemenue ypaBHEHHI 1 HEPABEHCTBY 2
Pa3znea 2 Crenenn u kopHu. CteneHHas pyHkuus 12
Cooepoicanue yuebrnoeco mamepuana OK1, OK2, OK3, OK4
2.1 Crenennas yHKIIUsI, €€ CBOICTBA 2
IIpakmuuecxoe 3ansamue No3 IIK1.1, IIK1.3
2.2 [IpeoOpa3zoBaHue BbIPAXKEHHUM ¢ KOPHSMHU N-Oi CTEMEHHU. 2
2.3 CBoIICTBa CTENEHU C PALIMOHAIBHBIM U JICHCTBUTEIIbHBIM 2 JIPOS, JIPOS, JIP10
MOKa3aTeIsIMU
IIpakmuueckoe 3ansamue Nod
2.4 Penienne nppaimoHaabHbIX YPABHEHUM 2
IIpakmuueckoe 3ansamue Ned
2.5 Pemenune nppanMoHaibHbIX HEPABEHCTB 2
IIpakmuuyeckoe 3anamue No6
IIpakmuuyeckoe 3anamue No6
2.6 KonTtponshas pabora Ne2 «Crenenn u kopHu. CTeneHHas 2

G YHKITISD)
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Pa3znea 3 [loka3zareabHass GQyHKIus

14

Cooepoicanue yuebHnoeco mamepuana

3.1

[TokazarenbHasi GYHKIUS, €€ CBOMCTBA

llpakmuueckoe 3ansimue No7

3.2

Knaccudukaiys nokazaresbHbIX YpaBHEHUM

IIpakmuuyeckoe 3anamue No8

3.3

Pemienue nokas3aTeapbHbIX YPAaBHEHUM

Ilpakmuueckoe 3anamue No9

3.4

[Ipocreiime moka3aTeabHble HEPABEHCTBA

Ilpaxmuueckoe 3anusmue Nel()

3.5

Pemenne noka3areabHbIX HCPaBCHCTB

llpaxmuuecxoe 3anamue Nell

3.6

CuctemMbl NOKa3aTENbHBIX YPAaBHEHUI

IIpaxmuuecxoe 3anamue Nel2

3.7

Kontponsnas pabota Ne 3 «IlokazarenbHasi GQyHKIIUS

OK1, OK2, OK3
[IK1.1, I[IK1.3

JIPOS, JIPOS, JIP10

Pa3znea 4 Jlorapudmsl. Jlorapupmmnyeckas GyHKIus

20

Cooeporcanue yuebno2o mamepuaa

4.1

Jlorapudwm uucna. JlecITUIHBIN 1 HATYpaJbHBIN JOTapru(PMBI,
YUCIIO «EM

lIpakmuueckoe 3anamue Nel3

llpakmuueckoe 3ansmue Nol3

4.2

CaoiicTBa norapudmon. Onepanus iorapuMUPOBAHUS

IIpakmuueckoe 3ansamue Nol4

4.3

Oo6partHas QyHKIUA, ee cBoiicTBa U rpaduk. CummeTpus
OTHOCHTEIBHO MPSIMON y=X

IIpakmuueckoe 3anamue Nel5

IIpakmuueckoe 3anamue Nel5

4.4

Jlorapudmuyeckas GyHKIHS ¥ €€ CBOMCTBA

Illpaxmuueckoe 3ansimue Nel6

OKl1, OK2, OK3
IIK1.1, TIK1.3

JIPOS, JIPOS, JIP10
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IIpakmuuyeckoe 3anamue Nel6

4.5

Jlorapudmuyeckne ypaBHEHUs, KiIacCUDUKAIUS
JorapuMUYECKUX YPABHCHHM.

4.6

Peuienue norapudMuuecKkux ypaBHEHUN

Illpaxmuueckoe 3ansimue Nel7

IIpaxmuueckoe 3ansmue Nol7

4.7

Jlorapudmuyeckre HepaBeHCTBA

Ilpakmuueckoe 3anamue Nel8§

llpaxmuueckoe 3ansmue Nel8

4.8

Cuctemsl jorapuMUUECKUX YpaBHEHUN

Ilpakmuueckoe 3anusmue Nel9

IIpaxmuueckoe 3ansmue Nol9

4.9

KonTponwshas pabora «Jlorapudmsl. Jlorapudmudeckas
G YHKIISD)

Paznea S IlpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

14

Cooeporcanue yuebHo2o mamepuaa

5.1

OCHOBHBIE MTOHATUA CTEPEOMETPUN. PacmioioxkeHne npsMbIX U
JIOCKOCTEN

IIpaxmuueckoe 3ansamue Ne2()

5.2

[TapayuteTbHOCTE MPAMOM U INIOCKOCTHU. YTOJI MEXIY IIPSIMOU U
IIJIOCKOCTBIO

IIpaxmuuecxoe 3anamue Ne2 |

5.3

[TapayenpHOCTH MIOCKOCTEN. [TapaieibHOE TPOEKTUPOBAHKE

IIpakmuueckoe 3ansamue Ne2?2

IIpakxmuueckoe 3ansamue No2?2

54

[lepnenaukynspHOCTh TUIOCKOCTE. [lepnenaukynsap u
HAKJIOHHAs!

IIpakmuueckoe 3anamue No23

5.5

Teopema 0 Tpex nepneHauKyIsipax

\&}

5.6

Pemenue 3agayu mo teme.

OK1, OK2, OK3, OK4, OKS5
[IK1.1, I[IK1.3

JIPO6, JIPO7, JIPOS
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5.7 | KonTponbsHas pabota «IIpsiMbie U IMIJIOCKOCTH B MPOCTPAHCTBE 2
Pa3znes 6 KoopauHaThl M BeKTOPbI B IPOCTPAHCTBE 10
Cooeporcanue yuebno2o mamepuaa OK2, OK3, OK5
6.1 JlexkapToBbI KOOpAUHATHI B IIPOCTPAaHCTBE. PaccTossHue Mexay 2
JIBYMsI TOUYKaAMU [IK1.1, TIK1.3
6.2 BekTopbl B IpOCTpaHCTBE 2
IIpakmuueckoe 3anamue No24 JIPO6, JIPO7, JIPOB
6.3 Yron mexnay BekTopamu. CKaJasipHO€ NPOU3BEJICHHE BEKTOPOB. 2
IIpakmuueckoe 3anamue No23
6.4 Pemenue 3a1a4 Ha Temy: «CrajiipHOE TPOU3BEACHHUE BEKTOPOBY» 2
IIpakmuueckoe 3ansamue No25
6.5 KontponsHas pabota «KoopIMHATHI 1 BEKTOPHI B IPOCTPAHCTBEY 2
Paznesn 7 OcHoBbI TpuroHomerpuu. Tpuronomerpuueckue GyHKIHMHA 30
Cooepoicanue yuebHnoeo mamepuana OK1, OK3, OK5
7.1 Tpuronomerpudeckue QyHKIMH IPOU3BOIBHOTO YT, YUCIA. 2
Panuannas u rpagycHas Mepa yria IIK1.1, IIK1.3
IIpakmuueckoe 3ansamue Noe26
7.2 OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECCTBA. 2 JIPO6, JIPO7, JIPOY
IIpakmuueckoe 3anamue No27
7.3 PopmyJibl NPUBEICHUS 2
IIpaxkmuueckoe 3ansamue No28
IIpakmuueckoe 3anamue No28
7.4 Cunyc, KOCUHYC, TAHT'€HC CYMMBbI U Pa3HOCTH JIBYX YIJIOB 2
IIpakmuueckoe 3ansamue No29
lIpakmuuecxoe 3anamue No29
7.5 CuHyC ¥ KOCUHYC ABOMHOTO yriia. @opMyJibl TOJOBUHHOTO yTJia 2
Ilpaxmuuecxoe 3anamue Ne3()
IIpakxmuueckoe 3ansamue Ne3()
7.6 Oynkuuu, ux cpoiictBa. CnocoObI 3a1anusi GyHKIUN 1
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7.7 Tpuronomerpuyeckue QPyHKIIMHU, X CBONCTBA U TpaduKu 2
IIpaxmuuecxoe 3anamue No3 1
7.8 [IpeobpazoBanue rpa@uKOB TPUTOHOMETPUUECKUX (DYHKITUN 2
7.9 OO6paTHbIie TpUrOHOMETpUYECKUE HYHKIIMU 2
IIpakmuueckoe 3ansamue No32
Pemenue 3aganuii o pasueny 1
7.10 JAuddepeHUNPOBAHHBIH 3a4eT 2
2 cemecmp
7.11 [Ipocreiiime TPUroHOMETPUIECKUE YPABHEHUS 2
IIpakmuueckoe 3ansamue No33
7.12 [Ipocrenime TPUroHOMETPUIECKUE HEPABEHCTBA 2
7.13 CriocoObl peleHrs TPUTOHOMETPUYECKUX YpaBHEHU 2
IIpakmuueckoe 3anamue No34
7.14 CuctemMbl TPUTOHOMETPUYECKUX YPAaBHEHUI 2
IIpakmuueckoe 3anamue No35
7.15 KonTponbshas padora «OCHOBBI TPUTOHOMETPHH. 2
Tpuronomerpuueckue QyHKIIUN»
Paznen 8 IlpousBoanasi yHKUMM, €€ MPUMEHEHHUE 34
Cooeporcanue yuebno2o mamepuana OK 1, OK4
8.1 [TonsaTHe 0 mpeaene NocieI0BaTeIbHOCTH. [[TuHa OKpyKHOCTH U 2
IUTIOIIAIb KPyra KaK Ipeaesbl OCICI0BATEIbHOCTEH [IK1.1, ITIK1.3
IIpakmuueckoe 3ansamue Noe36
8.2 [ToHsiTue Tpou3BOAHON. ITpon3BoaHbIE (YHKIMIA 2 JIPO5, JIP09, JIP13
IIpakmuueckoe 3ansamue Noe37
8.3 ITpon3BOIHBIE CYMMBI, Pa3HOCTH 2
IIpakmuueckoe 3anamue No38
IIpaxkmuueckoe 3ansamue No38
8.4 IIpon3BogHBIC NPOU3BEACHUS, YACTHOTO 2
IIpakmuueckoe 3ansamue No39




8.5

[IpousBoanbie TpuroHomeTpudeckux Gyukuuii. [IponsBogHas
CJIOKHOU (PYHKITUHU

Illpakmuueckoe 3anusmue No4()

Illpaxmuueckoe 3anusmue No4()

8.6

[TonsTHE O HEeNMpepbIBHOCTU QYHKIIMKU. MeTOo 1 HHTEPBAJIOB

[\

8.7

['eoMeTprUUECKUI CMBICIT POU3BOJHOU

IIpakmuuecxoe 3anamue No41

8.8

YpaBHeHue KacaTenbHON K rpaduky GdyHKIIUN

IIpakmuueckoe 3ansamue No42

IIpakmuueckoe 3ansamue No4?2

8.9

DU3NYECKUN CMBICI ITIEPBOM U BTOPOU MMPOU3BOTHOU

IIpakmuueckoe 3ansmue No43

IIpakmuueckoe 3anamue No43

8.10

MonHoToHHOCTh QYHKITMHU. TOUYKH SKCTPEMYMBI

IIpakmuueckoe 3auamue No44

8.11

HccnenoBanre GyHKIMI U TOCTPOSHHUE rpadrKOB

Illpaxmuueckoe 3ansimue No45

IIpaxmuueckoe 3ansmue No45

8.12

['paduiku 1poOHO-THMHENHBIX HYHKIUN

IIpakmuuyeckoe 3auamue Ne46

llpakmuueckoe 3ansmue Ne46

8.13

Haubonbiiee u HauMeHbllee 3Ha4eHUs1 QYHKIUU

Illpaxmuueckoe 3ansmue Noe4d7

IIpaxmuueckoe 3ansmue No47

8.14

KonTponwshas pabora «IIpousBoaHas QyHKINH, €€ IPUMEHEHUE)

Pa3nes 9 MHOTrOrpaHHUKH M TeJia BPpALIEHUS

30

Cooepoicanue yuebrnoeco mamepuana

9.1

Bepiunbl, pedpa, rpaHu MHOTOTpaHHUKA

Illpaxmuueckoe 3ansimue No48

OK 1, OK2, OK3, OK5

[IK1.1, I[IK1.3
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9.2 [Ipu3ma, ee coctaBisitomue, ceuenue. [Ipsmas u npaBuibHas 2
TPU3MBI
IIpakmuueckoe 3anamue No49

9.3 [Tapannenenunen, ky6. Ceuenne ky0a, mapajienenumne/ia 2
IIpakmuueckoe 3ansamue No5()
IIpaxmuueckoe 3anusmue Ne5()

9.4 [Tupamuna, ee cocrapistomue, ceuenue. [IpaBunbHas nupamuaa. 2
YceueHHas nupamMuia
IIpaxmuuecxoe 3anamue No5 1

9.5 bokoBas v nosHasi HOBEPXHOCTh NPU3MbI, TUPAMUIBI 2
IIpakmuueckoe 3ansamue Ne52

9.6 CummMmeTpus B KyOe, apajijieJienuneie, Ipu3Me, MupaMujie 2
lIpakmuyeckoe 3anamue No53

9.7 IIpaBusbHBIE MHOTOTPAHHUKH, UX CBOKCTBA 2
IIpakmuueckoe 3anamue No54

9.8 [unusap, ero coctapisiromue. CeyeHne NMIMHIpA 2
IIpakmuueckoe 3ansamue No55

9.9 Konyc, ero cocrapnstoniye. CedeHne KOHyca 2
IIpakmuueckoe 3anamue Ne56

9.10 YcedeHHbii koHyc. CeueHrne yceueHHOTo KOHyca 2

9.11 ITap u chepa, ux ceueHus. 2
IIpakxmuuecxoe 3ansamue Ne57

9.12 [Tonsatue 06 o6beme Tenna. OTHOIIEHHE 00bEMOB MOI00HBIX TEJ 2

9.13 O06beMbl MHOTOrpaHHUKOB. OOBEMBI ITUIMHIPA U KOHYCA 2
llpakmuueckoe 3anamue Ne58

9.14 [Tnomaam moBepxHOCTEeW UIMHAPA U KoHyca. O0beM 1mapa, 2
wIomaas chepsl
IIpakxmuueckoe 3ansamue Ne59

9.15 KontponbHas pabota « MHOTOIrpaHHUKH U TEJIa BPAILICHUS 2

JIPO6, JIPO7, JIPOS
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Pa3znes 10 IlepBooOpa3Has pyHKIMH, ee IPUMEHEHHUE

18

Cooepoicanue yuebHnoeco mamepuana
10.1 [TepBooOpa3znast pynkuuu. [IpaBuna HaxoxaeHUs 4
EepBOOOPA3HBIX
IIpakmuueckoe 3ansamue No6()
10.2 Haxosxaenust nepBooOpa3HbIx GyHKIIMU 3
lIpakmuuecxoe 3anamue No61
IIpaxkmuueckoe 3anamue No6 1
10.3 [Inomans kpuBonuHerHou Tpaneunu. opmyna Herotona — 2
JleliOHuna
IIpakmuueckoe 3ansamue No6?2
10.4 HeonpeneneHHbli U ONpeIesICHHbIA HHTErPAJIbI 4
lIpakmuuyeckoe 3anamue No63
10.5 [TonsaTue 06 omnpeaeIcCHHOM HHTETpajle KakK IO u 3
KPUBOJIMHEWHOMN Tpareuuu
IIpakmuueckoe 3anamue No64
IIpakmuueckoe 3ansamue No64
10.6 KontponsHnas pabota «IleppooOpasHas hyHKIUH, e 2
MIPUMCHECHUE)
Pasznes 11 J1eMeHTHI KOMOMHATOPUKH, CTATUCTUKH M TEOPUH 10
BEPOSITHOCTEM OK 1, OK4
Cooepoicanue yuebHnoeo mamepuana
11.1 OcHOBHBbIE MOHSTUSI KOMOWHATOPUKU 2 IIK1.1, TIK1.3
IIpakmuueckoe 3ansamue No63
11.2 CoOBITHE, BEPOSATHOCTH COOBITHS 2 JIPOS, JIPO7, JIP13
11.3 CJ10’)KeHME U YMHOKEHUE BEPOSITHOCTEN 2
11.4 JluckpeTHas ciaydaiiHasi BEJIMYMHA, 3aKOH €€ pacupeaeIeHUs 2
11.5 KonTponwshas pabora «31eMeHThl KOMOWHATOPHUKH, CTATUCTHKU U 2
TEOPUHU BEPOSTHOCTEI

27




Pa3nes 12 YpaBHeHUs1 1 HEPABEHCTBA

16

Cooepoicanue yuebHnoeco mamepuana

OK 1, OK2, OK3, OK5

12.1 PaBHOCHJIBHOCTh YPaBHEHHI U HEPABEHCTB 2
IIpakmuueckoe 3ansamue No66 IIK1.1, IIK1.3
12.2 OO611re MeTobl pelieHrs YpaBHEHUN 4
IIpakmuueckoe 3anamue Ne67 JIPO7, JIPO9, JIP10
12.3 ['paduueckuii MeTo pellieHrs ypaBHEHUN 2
IIpaxmuueckoe 3ansamue No68
12.4 YpaBHEHHS M HEPABEHCTBA C MOJYJIEM 2
12.5 YpaBHEHMS 1 HEPABEHCTBA C MapaMeTpamMu 2
IIpakxmuueckoe 3ansamue No69
12.6 CucremMbl ypaBHEHHI M HEPABEHCTB, pellaeMble IPaPUUIECKU 2
IIpakmuuecxoe 3anamue Ne7()
12.7 KonTtponbsHas pabota «YpaBHEHHUS] 1 HEPABECHCTBAY 2
Paznen 13 IloBTOpenue 14
Cooeporcanue yuebno2o mamepuaa OK 1, OK2, OK3, OK4
13.1 CreneHu U KOpHH 2
13.2 [ToxazarenbHble ypaBHEHHS M HEPABEHCTB 2 1IK1.1, I1K1.3
13.3 JlorapudbmMuyeckne ypaBHEHHUsI 1 HEPABEHCTBA 2
13.4 TpUroHOMETpHYECKUE YPABHEHUSL K HEPABEHCTBA 2 JIPO5, JIP09, JIP13
13.5 IIpon3BoaHAs U €€ IPUMEHEHHE. 2
13.6 IlepBooOpa3zHas 2
IIpakmuueckoe 3ansamue No7 1
13.7 IK3AMEH 2
Hroro 234
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3. YCJIOBUSA PEAJIN3AIIMY YUEBHOM JUCIHATLIAHBI

3.1. Tpe6oBanus K MHUHUMAJIBHOMY MaTepHaIbHO-TEeXHUYECKOMY
o0ecre4yeHnIo

Peanuzauus yueOHON JUCHUIUIMHBI TPEOyET HANU4UUs y4eOHOro KabnHeTa
MaTEeMaTUKH;

O6opynoBanue yueOHOTO KaOMHETa:
- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaAIOIIUXCS;
- pabouee MecTo mpernogaBaTes;
- KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOMHIA;

TexHuueckue cpecTBa 00yUeHUs:

- KOMITBIOTEP C JIUIEH3HOHHBIM MTPOTPAaMMHBIM 00€CIIEUEHUEM U
MYJIbTUMEIUAIIPOEKTOP;

- PE3EHTALIMH K YPOKaM;

Ilpusooumcsa nepeuenv cpedcme 00VUeHUA, GKIIOYASL MPEHAXCepbl, MOOeIU, MAaKemsl,
obopydosaHue, mexHuYecKue cpeocmeda, 6 m. Y. ayOUOBU3VAIbHbIE, KOMNbIOMeEpPHble U
meneKoMmMyHuKayuontole u m. n. (Konruuecmeo ne ykasvigaemcs).

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

OCHOBHBIC HCTOYHUKH:

1. KM Konseun. u Op. Marematuka: anrebpa ¢ Hadala
MaTeMaTH4eCKOro aHannsa, reomerpusi. 10—I11 kmaccel. — M., 2019

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

I[OHOJIHI/ITCJIBHBIC HCTOYHHUKH:

Konsrun F0.M., Tkauéa M.B., ®énoposa H.E. u np. Maremaruka: anredpa
M Havajia MaTEMaTUYECKOTO aHaIn3a, TeoMeTpusi. Airedpa U Havyania
MaTeMaTU4YeCKoro aHanu3a (0a3oBblid U yriryOiaeHHbIN ypoBeHs)2016,2017,2018

Kpemep, H. [I1I. Marematuka Ijisi KOJUISIDKEH: yaeOHOE Tocoome Jst
cpeanero npodeccruonanbHoro oopazoanus / H. I11. Kpemep,
O.TI'. Koncrantunosa, M. H. ®puama ; nox penakuueit H. 1. Kpemepa. — 10-¢
u3., nepepad. u jnorn. — Mocksa: M3narensctBo IOpaiit, 2019. — 346 ¢. —
(ITpodeccuonansuoe oopazoanue). — ISBN 978-5-534-05640-2. —
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bawmarxos M. U. Maremarnka: y4eOHHMK MJIsS CTyA. YUPEKIACHUU CpE.
mpod. obpazoanus. —M., 2017.

HNuTepHer-pecypcsl

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

www. school-collection. edu. ru (Eaunas xomnexkuuu mHUGPOBBIX
00pa3oBaTeNbHBIX PECYPCOB).

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
JUCHUITJINHBI

KonTpoib W oOmeHka pe3yibTaToB OCBOCHUS  y4eOHOW  JIMCIMIUIAHBI
OCYIIECTBIISIETCA NPENMOAABATEIEM B IPOLECCE NPOBEICHUS MMPAKTHUYECKUX
3aHSITUNA, TECTUPOBAHUS, & TAKXKE BBITIOTHEHUS 00YUYaIOIIMMUCS WHIUBUIYAJTBHBIX
3aJJaHUAM, MPOEKTOB, UCCIETOBAHUMN.

Oo0mas Pa3znen/Tema THun oLeHOYHBIX
komnerenuus/IIK/JIP MepPONpHUATHH
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