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1. OBIIASA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCHUIIVIMHBI OY 1.12 MATEMATHKA

1.1. MecTo TUCHUIIMHBI B CTPYKTYpe o0pa3oBaTeiibHO# nporpammbl CIIO:
PaGouas mporpamma o00611e00pa3zoBaTesibHON Yy4eOHON IUCHUIUIMHBI SBISETCS YacCThIO
OCHOBHOM 00pa3zoBaTenbHOM nmporpaMmbl B cootBeTcTBUU ¢ @I'OC CIIO no crennanbHOCTH:
38.02.04 Kommepuwusi (110 oTpaciisiM), BXOJSIICH B YKPYITHEHHYIO TPYIITY CIIeHUATLHOCTEH
38.00.00 DxoHOMUKa U yIIPaBJIECHUE.

1.2. Heapb u njiaHUPyeMble pe3yJibTAThHI 0CBOEHUSI TN CHUIJINHBI:
1.2.1. Heap AMCHUILIHHBI

Copepxanne mporpaMMbl 00Ie00pa30BaTeIbHON yU4eOHOW MUCHUIUIMHBI MareMaTuka
HAIPAaBJIEHO Ha JIOCTH)KEHUE PE3YJIbTAaTOB €€ U3yueHusl B cOOTBeTcTBUU ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccuonanbhoi Hanpasiennoctu @I'OC CIIO.



1.2.2. Ilnanupyemble pe3y/ibTaThbl OCBOCHHS 0011e00pa3oBaTe/IbHOM y4eOHoil nucuuninHbl B coorBeTcTBHU ¢ PI'OC CIIO u Ha ocHOBe

P1'oC COO

Oco6oe 3HaueHre AUCIMIUINHA UMeeT pu hopmupoBannu 1 pazsutun OK u [TK

Oo0mme u mpogeccnoHaIbHBIE
KOMIIeTeHIIUH

IInanupyemble pe3yJibTaThbl 00y4eHUs!

Oowmme

JAucnunjanHapHbie

OK 01 BeiOupats criocoOb! perieHus
3agad Mpo)eCCUOHANTBHON

e TeTbHOCTH IPUMEHHUTEIFHO K
[Pa3ITMYHBIM KOHTEKCTaM

- TOTOBHOCTh K TPYIy, OCO3HAHHWE IIEHHOCTH MAacCTEepCTBa,
TPYI0I00HE;

- TOTOBHOCTb K aKTUBHOM JCATEILHOCTH TEXHOJIOTHYCCKOH U
COIMaIhbHON HAMIPABIEHHOCTH, CIIOCOOHOCTh HHUITUHPOBATD,
[UIAHUPOBAaTh M  CAMOCTOSTEIBHO  BBINOJHATH  TaKYIO
esITeNNbHOCTD;

- UHTEpeC K pa3iuyHbiM cdepaM npodeccHoHaIbHOM
esITeNbHOCTH,

OBJaieHNe YHUBEPCATHHBIMH yUeOHBIMU ITO3HABATEIEHBIMH
IMEeICTBUSIMHU:

a) 0a30BBIC JJOTHICCKUE ACHCTBUS:

- CaMOCTOSATEIbHO (OPMYIHPOBATh M aAKTyaJU3UPOBATH,
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIH MPU3HAK WJIM OCHOBAHUS
TSt cpaBHEeHMS, KiaccuuKanuy 1 0000IeHus;

- OTIpENENATh IEeTH JeATENbHOCTH, 33/1aBaTh MapaMeTphl U
KPUTEPUHU MX JOCTHIKCHHUS,

- BBUBJISITH  3aKOHOMEPHOCTM W TNPOTHBOPEYHUS B
[pacCMaTpUBAEMBbIX SBICHUSIX;

- BHOCHTh KOPPEKTUBBI

B JCATCIIBHOCTHb, OICHHUBATH

COOTBCTCTBUC PE3YyJIbTATOB LCJIIAM, OLCHUBATHL PUCKU

HOCHGZ{CTBI/Iﬁ ACATCIIbHOCTH,

-BJIa/ICTh METOJAMU 10KAa3aTeIbCTB, aJITOPUTMAMH PELICHUS
Bagad; yMmeHre (GOpMYJIMPOBATh ONIpeaesICHHS, aKCHOMBI 1
TEOpPEMbI, IPUMEHATh UX, IPOBOAMUTE 10KAa3aTEIbHbIE
[paccy>kKIeHus B X0 PELICHUs 3a1a4;

- YMETb ONIEpUPOBATh MOHATHAMU: CTENIEHb YUCIA,
iorapu@m 4ucia; yMEHHE BBIOIHITH BBIYUCICHUE
BHaUCHUI U IPeoOpPa30BaHMS BRIPAKEHHUM CO CTEIICHSIMH U
morapudmamu, mpeoOpa3oBaHus APOOHO-PALIMOHATIBHBIX
BBHIPAXKECHHIA;

- YMETb OTIEPUPOBATH MOHATHIMHU: PallHOHAIbHBIE,
MppanroHaibHbIe, IOKa3aTeIbHbIE, CTEIICHHBIE,
lmorapudmuyeckre, TPUrOHOMETPHUYECKUE YPABHEHUS H
HEpPaBEHCTBA, NX CHCTEMBI;

- YMETb ONIEPUPOBATH MOHATUAMU: (QYHKINS, HEIPEPbIBHAS
(byHKIIMS, TPOU3BOJIHAS, TIEPBOOOPA3Hasi, OTpeIeIeHHBIH
MHTErpal; yMETh HaXOAUTh NPOU3BOAHBIC IIEMEHTAPHBIX
(YHKIIUH, UCTIONB3YSI CIIPaBOYHBIE MaTEPUAITBL; UCCIICIOBATh
B TIPOCTEHIINX CITydasix QYHKIIMH HA MOHOTOHHOCTb,
HaXOIUTHh HAaNOOJIbIINE U HAMMEHBIINE 3HAUeHHsT (QyHKINH;
CTPOUTH rpapKM MHOTOUYJIEHOB C HCIIOJIb30BAHUEM
armapata MaTEMaTHYECKOTO aHaIN3a; IPUMEHSTh
[TPOM3BOAHYIO IIPY PELIEHUH 33]1a4 Ha JIBMKEHHE; PEIaTh




pa3sBUBaTh KPEATHBHOE MBIIIICHHE TP  PEIICHUH
PKH3HEHHBIX IpoOIeM
0) 0a30BBIC UCCIICIOBATEIILCKHUE JCHCTBUS:

BIIAJIETh HABBIKAMH  y4eOHO-HCCIIEIOBATENBCKON U
MTPOEKTHOW NeATEIIbHOCTH, HABBIKAMH Pa3pelIeHus mpooeM;

CBs3U

BBISIBIIATH ~ MPUYMHHO-CIICACTBEHHBIC u
AKTYaJIM3UPOBATh 3a/1a4y, BHIIBUTATh TUIIOTE3Y €€ PEIICHHS,
HAXOMUTh  apryMEHTBl  JUIsI  J0Ka3aTelbCTBA  CBOMX
[YTBEPIKICHHUH, 331aBaTh MTAPAMETPhl U KPUTEPUH PEIICHUS;

- QHAJIM3UPOBATh IMOJYYCHHBIC B XOJC PEIICHHS 3a1auu]
pe3yJ'H>TaTI)I, KpI/ITH‘ICCKI/I OLICHUBATh WHX Z[OCTOBCpHOCTB,
[IPOrHO3HUPOBATh U3MEHCHUE B HOBBIX YCIIOBUSX;

-= yMCTB HepeHOCI/ITI) 3HAHUA B HO3HaBaTeJH>HyIO Hj
[PaKTHYECKYIO 00TaCTH YKU3HEACITEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHHS W3 Pa3HbIX IMPEIMETHBIX|
o0acTeii;

- BBIIBUTATh HOBBIC HJCH, MpejiaraTb OPUTHHAIbHBIC
[OJIXOABI U PELIECHUS;

1 CIIOCOOHOCTHL WX MCIOIL30BaHUSA B I03HABATENLHON MU

COLIHaJILHOﬁ IIPAKTHUKE

MPaKTUKO-OPHEHTUPOBAHHBIC 331241 Ha HAHOOJIBILIUE U
HaMMEHBIINE 3HAYCHNUS, HA HAX0XKJCHHE IIyTH, CKOPOCTHU U
[YCKOPEHHUS;

- YMETh OIIEPUPOBATH IOHATHUAMH: pallMOHAIbHAS (QYHKIIHS,
MoKa3aTeNbHast (yHKIHS, CTeTIeHHAs ()yHKITHS,
morapudmudeckas GyHKIUS, TPUTOHOMETPHUECKHE
(yHKIIH, 0OpaTHBIE (DYHKITNH; YMEHHE CTPOUTH TpahuKm
M3y4eHHBIX (QYHKIUH, HCIIOIB30BaTh Tpaduku Ipu
M3y4eHHHU TPOLIECCOB M 3aBUCUMOCTEH, MIPH PELICHUH 3a1a4
13 APYTUX YU4eOHBIX PEIMETOB U 3a7a4 U3 peaIbHOM
PKU3HH; BEIpAXKaTh (POPMYIaMHU 3aBUCUMOCTH MEXKTY
BEITUYMHAMY;

- YMETh pC€IaTh TCKCTOBBIC 3a/1a41 Pa3HbIX TUIIOB (B TOM
[UMCIIC Ha MPOLIEHTHI, IOJIM U YaCTH, Ha IBUKCHHE, pa0oTYy,
CTOMMOCTH TOBAapOB U YCIIYyT, HAJIOTH, 337a4y U3 00JIaCTH
YIIpaBJICHHsI TMYHBIMH U CEMEHHBIMH (PUHAHCAMH);
COCTaBJISATh BBIPAXKECHUS, yPABHEHUS], HEPABEHCTBA U UX
CUCTEMBI TI0 YCJIOBHIO 33]]auH, UCCIIEIOBATh MOyUYEeHHOE
[peLlICHNE U OLIEHUBATH MPaBIONOI00HOCTh PE3YIBTATOB;

- YMETh ONIEPUPOBATH IIOHATHUSAMU: CPEIHEE
aprdMeTHYECKOE, MeIMaHa, HanOoJbIIee M HaMEHbIIIee
BHA4YCHUS, pa3Max, JUCIEPCHsl, CTAHJAPTHOE OTKJIOHEHHE
MMCIIOBOTO HAOOpa; yMeTh U3BJIEKaTh, UHTEPIPETUPOBATD
MH(OPMAITUIO, TTPECTABICHHYIO B TA0IHUIIAX, HA
ImuarpaMmax, rpaukax, OTpakarolIyio CBOMCTBa peabHbIX
[IPOIIECCOB U SIBIICHHIA; TIPEICTABISATH HHPOPMAITUIO C
MOMOILBIO TAOJHUI U IUarpaMM; UCCIe0BaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCIIE C IPUMEHEHHEM
Tpaq)I/IquKI/IX METOOB U 3JICKTPOHHBIX CPCIACTB,

- YMETh ONIEPUPOBATH MOHATHUAMU: CIy4alHBIH OIBIT U
cTyuaiiHoe cOOBITHE, BEPOSITHOCTE CIIYYaifHOTO COOBITHS;
IYMEHHE BBIYUCIIATE BEPOATHOCTEL C UCIIOJIB30BAHUEM




rpauIecKuX METOIOB; MIPUMEHSTH (POPMYJIBI CIOKEHHS U
[YMHOXEHHSI BEpOSITHOCTEH, KOMOWHATOPHBIE (PaKTHI 1
(hopMyJIBI ITpH PELICHUN 3aa4; OLCHUBATH BEPOSTHOCTU
[PEATBHBIX COOBITHIT; 3HAKOMCTBO CO CITyYaifHBIMU
BEITMYWHAME; YMEHHE IPUBOTUTH MPUMEPHI ITPOSBICHHS
BakoHa OOJBIIUX YKCEN B MPUPOIAHBIX M OOIIECTBEHHBIX
STBITCHUSX;

- YMETh ONIEPUPOBATH MIOHATUSMH: TOUKA, MIPsIMa,
[IOCKOCTH, POCTPAHCTBO, ABYTPAaHHBIA yTrod,
CKpEIIMBAIOIIUECS TIPSIMBIE, TAPAIIETEHOCTD U
TCPIICHAUKYJISIPHOCTD MPAMBIX U HHOCKOCTeﬁ, YroJ MKy
MPSIMBIMU, YTOJI MEXKTY MPSIMOU U TUTOCKOCTBIO, YTOJ MEXIY
[IOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
[paCCTOSHUE MEXKIY MPSIMBIMH, PACCTOSHUE MEXKIY
MIOCKOCTSIMH;, YMEHHE UCTIONH30BATh MIPH PEIICHUH 33129
M3y4deHHbIEe ()aKThl M TEOPEMBI TUIAHUMETPUHN; YMCHUE
OIIEHUBAThH Pa3MepPhl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMETH OIICPHUPOBATH IMOHATUAMU: MHOTOTPaHHUK, CECUCHHUC
MHOTOTpaHHUKA, Ky0, TTapajuiesienune], Ipu3Ma, IMpaMuia,
(uTypa 1 TOBEPXHOCTh BpallleHus, IWIHH/P, KOHYC, map,
chepa, ceueHus: GUTypbl BpaIICHHUS, TUIOCKOCTb,
Kacaromasics cpepsl, UIHHAPA, KOHYCa, TUIOIAIh
[MOBEPXHOCTH IMUPAMHUIBI, IPU3MBI, KOHYCA, IMINHAPA,
oAb cepbl, 00beM Kyba, MPSIMOYTroJIbHOTO
MapajuiesienuIesa, MupaMuIbl, IPU3MBL, IWIHHAPA, KOHYCA,
rapa; ymeHue n300paxxaTb MHOTOTPaHHUKH U TIOBEPXHOCTH
BpaleHHUs, UX CEYEHUS OT PYKH, C TIOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; yMEHHE
[pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
[paCIO3HaBaTh MPAaBUIHHBIE MHOTOTPAHHHKHY;

- YMETb OIICPUPOBATH ITOHATUAMU: IBUKCHUC B
[POCTPAHCTBE, MOJJ00HBIE (UTYPHI B IPOCTPAHCTBE;




MCIIOJIb30BaTh OTHOIIEHHE TUIOIAeH MOBEPXHOCTEN 1
00BEeMOB MTOTOOHBIX (GUTYP TIPH PEIISHUH 33134,

- YMETb BBIUNCIISTh TEOMETPUYECKUE BETUUHHBI (IJIMHA,
yT0J1, IJI0IaAb, 00bEM, IUIOIAAb IOBEPXHOCTH), HCIIONIB3YsI
M3y4eHHbIE (POPMYIIBI U METOBL;

- YMETH ONEpUPOBATh MOHATHAMMU: NPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUKHU, BEKTOP, KOOPANHATEI
BEKTOPA, CKAISIPHOE MIPOU3BEICHNE, YIOJ MEKIY BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BENCHUE BEKTOPA HA YHCIIO;
HaXOIUTH C IIOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAUHATEI
CepeIMHBI OTPe3Ka, PACCTOSHUE MEXKIY ABYMS TOUKaAMHU;

- YMETh BBIOMPAThH MOAXO SN N3yUYCHHBIH METOA AJIS
[peILICHHS 3a7a4K, PacTIO3HABATh MaTeMaTHYecKue GaKkThl 1
MaTeMaTHYeCKHe MOAEIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B HICKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHI
MaTEMaTHUYECKUX OTKPBITUM POCCUICKON U MUPOBOMU
MaTeMaTUYECKON HayKH.

- YMETb OTIEpUPOBATh MOHATHIMHU: OTpeIesieHHe, aKCHOMa,
TeopeMa, CIeICTBUE, CBOMCTBO, IMPU3HAK, J0KAa3aTeIbCTBO,
[paBHOCHJIbHBIE (YOPMYJIMPOBKH; yMEHHE (POPMYITHPOBAThH
00OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPIKICHHE, TPHBOINUTD
[PUMEPBI 1 KOHTPIIPUMEPHI, HCIIOJIB30BATH METO]]
MaTeMaTHYeCKON MHIAYKLUH; TPOBOJUTD J0Ka3aTeIbHbIC
[paccyXIeHus TpHU PelIeHNnH 3a7a4, OLEHUBATh JOTHUYECKYIO
PaBUIIBHOCTh PacCyKICHUI;

- YMETb OTIEpUPOBAThH MOHATHIMH: MHOXKECTBO,
[TOIMHOKECTBO, ONIEPALIMU Ha/l MHOKECTBAMH; YMEHHE
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis
OTIFICAaHUs peajbHBIX MPOIECCOB U SBJICHUH MPH PEIICHUN
Bagad, B TOM YHCIIE U3 IPYyruX y4yeOHBIX MIPEIMETOB;

- YMETh ONIEPUPOBATH MIOHITUSMHU: I'pad, CBI3HBIN Tpad,
InepeBo, 1MKII, rpad Ha IIOCKOCTH; YMEHHE 33/1aBaTh U




OMKCBIBATh Tpadbl Pa3TUYHBIMH CIIOCOOAMM; UCTIONIB30BATh
rpadbl IPH PEIICHAN 3a1ad;

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHIMHU: COUETAHHE,
MepecTaHOBKA, YMCIIO COUYETaHHMA, YHCIIO IEPECTAHOBOK;
OonHOM HpIOTOHA; yMEHHE IPUMEHATH KOMOHMHATOPHBIE
(haKTBl ¥ pacCyXACHUs ISl pelIeHUs 3a/1ay;

-YMETh ONIEpHUPOBATH MOHATUSIMH: HATYpaIbHOE YHCIIO,
[1€JI0€ YMCII0, OCTATOK IO MOJIYJII0, palllOHAIBHOE YHCIIO,
MppaloOHaIbHOE YNCIIO0, MHOKECTBA HATYPaIbHbIX, LEJbIX,
[pAIlOHANBHBIX, TEHCTBUTEIFHBIX YHCEIT; yMEHNE
MCIIOJIb30BaTh MPU3HAKHU JCIMMOCTH, HAUMEHBIIUH 00N
ImenuTenh 1 HaNMEeHbIIee 00Iee KpaTHOE, allTOPUTM
EBkuaa mpu pereHny 3a/1a4; 3HaKOMCTBO € Pa3InYHBIMU
MO3UIIMOHHBIMU CICTEMaMH CUMCIICHUS;

- YMETb CBOOOHO OTIEPUPOBATH MTOHATHUSAMH: CTETICHB C
[1eJIBIM TT0Ka3aTesieM, KOpeHb HaTypajabHOMN CTETEHH,
CTETICHb C PallMOHAILHBIM TIOKa3aTeNleM, CTEIICHb C
IMeicTBUTENLHBIM (BEILIECTBEHHBIM) TTOKa3aTelieM, Jorapudm
MUCIIa, CHHYC, KOCHHYC M TAHT€HC MTPOU3BOJILHOTO YMCIIa;

- YMETh OTIEpPUPOBATH TIOHATHUSIMHU: TOXKIECTBO,
TOKECTBEHHOE MTPpeo0pa3oBaHue, ypaBHEHNE, HEPaBEHCTRO,
cucTeMa ypaBHEHUI 1 HEPABEHCTB, PABHOCHILHOCTh
YpaBHEHWH, HEPAaBEHCTB U CUCTEM, PallMOHAJILHBIE,
MppalioHaIbHbIE, I0KA3aTeNIbHbIE, CTETICHHBIE,
lmorapuMuYecKue, TPUrOHOMETPUIECKHIE YPaBHEHUS,
HEpaBEHCTBA U CHUCTEMBI; YMEHHE pellaTh YpaBHEHUS,
HEPABEHCTBA U CHCTEMBI C IIOMOIIBIO PA3IIMYHBIX TPUEMOB;
[pelIaTh ypaBHEHHS, HEPABEHCTBA U CUCTEMEI C MTapaMeTpOM;
[MPUMEHSTh YPAaBHCHHMSI, HEPABEHCTBA, MX CHCTEMBI JJIs
[PEIICHUST MAaTeMaTHYECKHX 3a/1a4 ¥ 33]1a4 U3 Pa3IMIHbIX
oOnacTelt HAyKH U peaTbHOM JKHU3HU;




-yMETh CBOOOZHO ONIEPHUPOBATH MOHIATUSIMU: TpapuK

(b yHKIIIH, 00paTHAs GYHKIHS, KOMIO3HINS (yHKITHIA,
imuHeHas QYyHKIUS, KBaJpaTuyHas QyHKIUsS, CTCIICHHA
(YHKIIUS ¢ TIENTBIM TIOKa3aTelleM, TPUTOHOMETPHUYECKIe
(hyHKIIH, 0OpaTHBIE TPUTOHOMETPUIECKHE (HYHKITHH,
MoKa3arenbHas u jorapudpmuueckas QyHKIHN; yMECHHE
CTpOouTh rpaduku (PyHKITHH, BEITIOIHITH TPEOOPa30OBaAHUS
rpaduKoB HyHKINH;

[YMEHHE UCTIONB30BaTh rpaduky QyHKIUH 1S H3yYCHUS
[POIIECCOB W 3aBUCUMOCTEH NPH PEIICHHUH 33734 U3 JPYTHX
[y4eOHBIX MPEIMETOB U U3 PEaIbHOU JKU3HH; BBIPAXKATh
(hopMyJTaMu 3aBUCUMOCTH MEXY BETUUNHAMU;

lyMEeHHE CBOOOIHO OTIEpUPOBATh MOHSATHIMU: YETHOCTD
(OYHKIMH, IEPUOAUIHOCTH PYHKIIUU, OTPAHUYCHHOCTh
(DyHKITH, MOHOTOHHOCTb (D)YHKIIHH, IKCTPEMYM (DYHKITHH,
HanOoJblliee 1 HAMMEHbIIIee 3HaUeHNs (DYHKIIUU Ha
MPOMEIKYTKE; YMEHUE MPOBOIUTH UCCIICTOBAHNE QYHKITUH;
[YMEHHE HUCIIOJIb30BaTh CBOMCTBA U TpaduKu (PyHKIMN JJ1s
pelieHHs] ypaBHEHUI, HEPABEHCTB M 33/1a4 ¢ apaMeTpaMu;
M300paXkaTh HA KOOPIUHATHOM MJIOCKOCTH MHOXKECTBA
[pELLIEHNI YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJIHO OMEPHUPOBATH MOHATHIMH:
MOCJIeI0BATEILHOCTD, apU(METHIECKAs TIPOTPECCHS,
reoMeTpHuecKast PorpeccHsi, 0eCKOHEYHO YObIBaroIIast
reoMeTpHUecKas MPOTPEeCCHsl; yMEHUE 33]1aBaTh
OCJIEeI0BATEILHOCTH, B TOM YHCIIE C TIOMOIIBIO
[PEKYPPEHTHBIX (OPMYIT;

- YMETh OTIEPUPOBATH MOHATHSIMHE: HEITPEPHIBHOCTH
(YHKIMH, aCUMITOTHI Tpaduka (GyHKIIMH, TIEpBast U BTOPas
MpPOM3BOAHAS (HYHKLIMH, TEOMETPUIECKUN U (PU3NIECKUI
CMBICI IPOM3BOIHOM, IEpBOOOpa3Hast, ONpeAeICHHBIN
MHTErpa; yMEHNe HaXOUTh aCHMIITOTHI Tpaduka GyHKIIUY;
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[YMEHHE BBIUUCIISTH IPOU3BOAHBIE CYMMBI, IPOU3BEACHNUS,
[MACTHOT'O ¥ KOMIO3UIMH (HYHKLUH, HAXOOUTh ypaBHEHUE
KacaTeJIbHOH K rpaduKy GYHKIUH;

[YMEHHE UCIIOIB30BaTh IPOU3BOIHYIO I UCCIICIOBAHUS
(byHKLUH, 171 HAXOKICHNUS HAWIYYLIEeTo PELICHUS B
MPUKJIAJHBIX, B TOM YHCJIE COLMATBHO-I)KOHOMUYECKHX U
(bu3nuecKux 3amadax, 1Jisl ONpeAeIeHNs] CKOPOCTH U
[YCKOPEHHS1; HAXOAMUTH IUIOMIAN U 00beMBI QUTYp C
[MOMOIIIbIO MHTETpasa; MIPUBOAUTH TPUMEPHI
MaTEMaTHYECKOTO MOJIEITUPOBAHHNS C TIOMOIIBIO

mug hepeHIMaNbHBIX YPaBHEHHIA,

- YMETH OTIEPUPOBAThH MOHATHAMU: KOMIIIEKCHOE YHCIIO,
COTIpSIKEHHbIE KOMIUIEKCHbIE YUCIIA, MOAYIb U apTyMEHT
KOMILJIEKCHOTO 4Kcia, (opMa 3aIicH KOMIUIEKCHBIX YHCE
(reomMeTpHrUecKasi, TPUTOHOMETpUYECKas U anredpandeckas);
[YMETh POU3BOANTH apu(MeTHUECKHE ASHCTBHS C
KOMIUIEKCHBIMH YUCIIAMU; IIPUBOIUTE TIPUMEPHI
MCTIOJIb30BaHMS KOMITJIEKCHBIX YHCETT;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHIMHU: CpEIHEE
aprdMeTHYeCKOe, MeInaHa, HanOoblIee 1 HaUMEHbIIIee
BHaUEHUs, pa3Max, AUCIIEPCHs, CTAHJAPTHOE OTKJIIOHEHNE
ISl OMMCAaHMA YHMCIIOBBIX JAHHBIX; YMEHHE UCCIIEA0BATh
CTaTUCTUYECKHE JaHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpau4ecKuX METOJIOB U JICKTPOHHBIX CPEICTB;
rpadu4ecKy UCCIIe0BaTh COBMECTHBIE HAOIIOCHHUS C
[MOMOIUIBIO IMarpaMM pacCeMBaHUs U JIMHEHHOMN perpeccuy;
- YMETh HaXOANUTh BEPOSTHOCTH COOBITHI C HCIOIb30BaHHEM
rpauIecKuX METOI0B; IPUMEHSTH AJIs PELLeHHUs 3a/1a4
(hOpMYJIBI CIIOKEHUSI U YMHOXKEHHUS BEpOATHOCTEH, PopMyTy
[OJTHOM BEpOATHOCTH, popMyiy bepHysum, KoOMOMHATOPHBIE
(akThl ¥ (HOPMYIIBI; OIICHUBATH BEPOSITHOCTU PealTbHBIX
COOBITHIA; yMEHHE ONIEPUPOBATH TOHATUSAMU: CITydaitHast
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BETMUYMHA, pacrpeiesIieHHe BEpOATHOCTEH, MATEMaTHUECKOe
0’KHJaHKe, AUCIIEPCHS U CTAaHIAPTHOE OTKIIOHEHHE
CITydaiiHOH BeJIMUYMHBI, (YHKLIWH pacrpeaesicHus U
[IOTHOCTH paBHOMEPHOTO, TIOKA3aTEILHOTO X HOPMAJILHOTO
[pacrpeneneHuii; yMeHHE HCII0NIb30BaTh CBOMCTBA
M3y4YEeHHBIX paclpeeIeHni 171 pelieHus 3a1ay;
BHAKOMCTBO C IOHSTHAMU: 3aKOH OOJIBIINX YHCEJI, METOIbI
BEIOOPOYHBIX MCCIIEOBAHMIA; YMEHHE IPUBOIUTH MPUMEPHI
MPOSIBIICHHSI 3aKOHA OONBIINX YKCET B IPUPOAHBIX U
0OI1IECTBEHHBIX SIBICHUSX;

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHIMU: TOUKA, TIpsSMas,
[I0CKOCTbh, IPOCTPAHCTBO, OTPE3OK, Iy, MIIOCKHN yTodI,
IBYI'PaHHBIN YroJl, TPEXTPAHHBIN yIoJl, IepeceKaroIuecs,
MapajuieIbHbIe U CKPEIIMBAIOIIUECs IpsSMBIE,
MapauIeIbHOCT U MEPIEHIUKYIIPHOCTD MPSAMBIX U
[JIOCKOCTEW, yroJl MEKy NPSIMBIMH, YTOJI MEXY NPSIMON U
MIOCKOCTBIO, YTOJI MEXKTY IIIOCKOCTSIMH; YMEHHE

M CITI0JIb30BAaTh IIPpU PCHICHUH 3a/1a4 U3YyYCHHBIC q)aKTI)I u
[TEOpPEMBI IIJIAHUMETPUHN; YMEHHE OLICHUBAThL pa3Mephl
00BEKTOB B OKPY’KAIOIIEM MHUPE; YMEHUE OIIEPUPOBATD
TMOHATHUAMU: MHOTOTPaHHUK, CCUCHUE MHOTOI'paHHUKA,
PaBUIbHBIA MHOTOTPaHHUK, IPHU3Ma, TUPaMUa, Gurypa u
[MOBEPXHOCTH BpAILleHHsI, HWIMHAP, KOHYC, ap, cdepa,
[pa3BepTKa IIOBEPXHOCTH, CEYECHHUS KOHYCa U LIMJIMH]PA,
MapauleIbHBIE OCH WJIM OCHOBAHHUIO, CEUYEHUE 1Iapa,
[UIOCKOCTb, Kacarommasics cepbl, UINHAPA, KOHYCa; YMEHHUE
CTPOUTH CEYCHNE MHOTOIPAaHHUKA, H300paKaTh
MHOTOI'PaHHUKH, (DUTYPHI U TIOBEPXHOCTH BpAILEHHS, UX
CCUCHUSA, B TOM YUCJIC C ITOMOUIBIO 3JICKTPOHHLIX CPEACTB,
[YMEHHE IPUMEHSTH CBOWCTBA T€OMETPHUYECKHUX PUryp,
CaMOCTOSITENTHHO OPMYITUPOBATH OIPECTICHHST N3yIaeMbIX
(bI/Ipr, BbIABUI'aTh TUIIOTE3bI O CBOMCTBAX U IIpU3HaKax
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reOMETPUUECKUX (PUTYP, 00OCHOBBIBATH MU ONIPOBEPTaTh
MX; YMEHHE MTPOBOAUTH Kiaccuukanuto Guryp mo
Pa3IMYHBIM MPU3HAKAM, BHIIIOTHATH HEOOXOJMMEBIC
IMOTIOJTHUTENbHBIE IOCTPOCHMUSI,;

- YMETb CBOOOIHO ONEPUPOBATH MOHATHIMU: IUIOLIA b
(burypsl, 00beM (QUTYpBI, BEIMYKHA YIi1a, PACCTOSHUAE OT
TOYKHU J10 IUIOCKOCTH, PACCTOSIHUE MEXIY MPSIMBIMHU,
[paccTosiHuE MEXIY TIIOCKOCTSAMH, IUIOIIAAb CepHl,
MIOINAAb TOBEPXHOCTH UPaMHIbI, IPU3MBI, KOHYCAa,
[ATHHIPA, 00beM Ky0a, TPIMOYTOIHLHOTO
Mapaienenuresia, MMPaMuIbl, TPU3MBIL, IIUJIHNHAPA, KOHYCa,
[apa; yMEHUE HaXOUTh OTHOIIEHHE 00HEMOB TIOJJOOHBIX
puryp;

- YMETh CBOOOIHO OTIEPUPOBATH MOHSATHSIMU: JIBHKCHUE,
apanseabHblil IEpeHOC, CHMMETpPHS Ha TUIOCKOCTH U B
[MPOCTPAHCTBE, OBOPOT, IpeoOpa3oBaHue MO 00uS,
moo0HbIe (PUTYPHI; yMEHHE paclio3HaBaTh PaBHBIE U
0100HbBIe QUTYPHI, B TOM YHUCIIC B IPUPOJIC, HCKYCCTBE,
ApPXUTEKTYpe; YMEHUE UCIIONB30BaTh FEOMETPHUYECKHE
OTHOILECHHUSI, HAXOAUTh TEOMETPHUYECKHIE BEJIMYMHBI (JUIHMHA,
[yTOJ1, TUTOIIa b, 00BEM) MPHU PEIICHUH 3a/1a4 U3 APYTHX
[y4€OHBIX MPEIMETOB U U3 peasIbHON JKU3HH;

- YMETh CBOOOIHO ONEPHUPOBATH MOHATHIMHU:
MPSMOYTOJIbHASI CHCTEMa KOOPAWHAT, BEKTOP, KOOPTUHATHI
TOYKH, KOOPAWHATHI BEKTOpPa, CyMMa BEKTOPOB,
Mpou3Be/IeHIe BEKTOPA Ha YKCII0, pa3ioKeHHe BEKTOpa Mo
0asncy, CKaJIIpHOE TPOU3BENICHHE, BEKTOPHOE
[IPOM3BEICHHE, YTOJI MEKAY BEKTOPAaMH; YMEHHUE
MCIIOJIb30BaTh BEKTOPHBII W KOOPIMHATHBIN METOJ IS
[PELLICHHS TEOMETPUIECKUX 3a7ay 1 3a7a4 IPyTrux yuyeOHBIX
[peIMETOB; OTIEpUPOBAThH MOHATHAMHU: MaTpulia 2x2 u 3x3,
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OTIPEACITUTENh MATPHUIIBI, TCOMETPHUSCKUN CMBICIT
OTIpeIeITUTEIS;

- YMETh MOJICTIMPOBATh PealibHbIC CUTYAIH Ha S3bIKE
MaTEeMAaTHKH;, COCTABIISAThH BRIPAKECHUS, ypaBHEHUS,
HEpaBEHCTBA M UX CHCTEMBI 110 YCIIOBHIO 33]1a4H,
MCCIICIOBATh MTOCTPOSHHBIC MOJICIIU C HCITOJIb30BaHUCM
arnmapara anreOpbl, HHTEPIPETUPOBATH IMOTYyYSHHBIH
[pe3yJbTaT; CTPOUTH MATEMATHUECKUE MOJICITN C IIOMOIIBIO
FEOMETPUUYECKUX MMOHSITUN U BEJTUYHH, PEIIaTh CBA3aHHBIC C
HUMH PAKTHYCCKUE 33]]a9H; COCTABJIATH BEPOSITHOCTHYIO
MOZEIIb U HHTEPIPETUPOBATH IOIYYEHHBIA PE3YIIBTAT;
peraTh NpUKIaTHbIe 33]Ja4d CPEICTBAMUA MaTEMATHICCKOTO
AHATN3a, B TOM YUCIIE COIIMATBHO-9KOHOMUYECKOTO U
(bM3UYECKOrO XapaKTepa;

- YMCHHE BBIOMpATh MOAXOASIIMA METOJ JJIsi PEHICHHUS
Bada4yu; NMOHMMAaHUEC 3HAYMMOCTH MATCMATHUKU B HM3YyUYCHHUU
PUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUHN; yMEHHE
[pacrio3HaBaTh  MPOSIBIICHUE  3aKOHOB  MATEMAaTUKH B
MCKYCCTBC, YMCHHEC INPHUBOJIUTL IMPUMEPLI MAaTEMAaTUYCCKUX

OTKPBITUHA POCCUMCKOW U MUPOBOM MaTEMaTUYECKON HayKH

OK 02 Mcnons30BaTh COBpEMEHHbBIE
CpeZIcTBa TOMCKa, aHAIH3a U
MHTepIpEeTay HHPOPMAIMH, U
MH()OPMAIIMOHHBIC TEXHOJIOTUH JIJISI
BBITIOJTHEHHMS 32124
po(heCCHOHAIBHOM IEATENbHOCTH

B 0651aCTH IEHHOCTH HAYYHOTO TIO3HAHUS:
-c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOILECTBEHHOH

KYJIBTYP,
MeEcCTa B

ITPAKTHUKU, OCHOBaHHOT'O Ha JHajaore

CIIOCOOCTBYIOILIETO ~ OCO3HAHUIO  CBOETO
[TOJINKYJIETYPHOM MUDE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM M UUTATEIBCKON KYJIbTYPBI
KaK CpeJCTBa B3aMMOJAEHUCTBUS MEXY JIOABMH M NIO3HAHUS
MUpa;

- OCO3HaHHWE LIEHHOCTH HAYYHOMU JIEATEIBHOCTH, TOTOBHOCTH
OCYILECTBIISATh

IMMPOCKTHYIO nu HCCIICAOBATCIIBCKYIO|

MEATCIIBHOCTh MHAUBUAYAJIbHO U B IT'PYIIIIC.

- YMETh ONIEPUPOBATH TOHATUSMU: pAlMOHATbHAS (QYHKIIHSL,
(dyHKIHS, byHKITHS,

byHKIHS, TPUTOHOMETPHYECKHUE,
(byHKIMH, OOpaTHbIE (YHKIUHM, YMEHHE CTPOUTH Tpaduky

ITOKa3aTCJIbHas CTCIICHHAaA

lmorapudmudeckas

M3y4eHHBIX (PYHKIMH, NCI0Ib30BaTh IPpaMKH IPU U3YUEHUH
[TPOIIECCOB M 3aBUCUMOCTEH, PU PEIIeHNH 33]1a4 U3 JPYTHX|
[y9eOHBIX TPEIMETOB U 331a4 U3 PEATbHOM KU3HU; BBIPAXKATH,
(hopMyIIaMu 3aBUCUMOCTH MEXKIY BETUUNHAMU;

- YMETH OIICpHUPOBATH TIOHATHAMM TOXKICCTBO,

TOXKACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUEC, HCPABCHCTBO,

CCTEMA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIIBHOCTD)

YpaBHEHUH, HEPAaBEHCTB W CHUCTEM, pallMOHAJIbHbIE,
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OBna/icHUe YHUBEPCATbHBIMH Y4€OHBIMH TI03HABATEIIHHBIMHY|
IMEHCTBUSIMH:

B) pabota c HHpOpPMAIUCH:

BIIAJIETh

HaBBIKAMH TIONy4YeHWs] WHGOpMAIH U3
MCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATENHHO OCYIIIECTBIIATh
[MOMCK, aHajdu3, CHUCTEMAaTU3alMI0 W HHTEPHPETALUIO
MHGOPMAITNH Pa3TMIHBIX BHIOB B (DOPM MPEICTABICHUS;

- co37aBaTh TEKCTHI B PAa3IHUYHBIX (opMaTax C Y4YETOM
Ha3HAYCHUS MH()OPMAIUU U IICJIEBOW ayJUTOPUH, BHIOUpAas

ONTUMAaIBbHYIO (OPMY NIPEACTABICHUS U BU3yaIU3allly;

- OLICHMBAThH JIOCTOBEPHOCTb, JISTHTUMHOCTh MH(OpMaIuy,
€e COOTBETCTBHE NPABOBHIM U  MOPAIbHO-ITHUIECKUM
HOpMaM;

- HUCIONIb30BaTh  CpEeACTBAa  WHPOPMALUOHHBIX |

[KOMMYHHWKaIlMOHHBIX TEXHOJIOTHM B PECIICHNHU KOTHUTUBHBIX,

[KOMMYHUKAaTHUBHBIX n OpraHn3aliuOHHBIX 3aga4 C

coOfoeHneM  TpeOOBaHWH  JIPTrOHOMHKH,  TEXHHUKH

0e30macHOCTH, TUTHUEHBI, pecypcocOepekeHus], MPaBoOBbIX U
PTHYECKHX HOPM, HOpM HH(OPMAIMOHHOW 0€3011aCHOCTH;
BJIaJIETh

- HaBBIKaMH pacCrno3HaBaHUsA nu 3alINTh]

mHQOpMaIuK, HHOOPMAIIMOHHOW OE30MACHOCTH TMIHOCTH

MPpPAlMOHAJIBHBIC, II0Ka3aTCJIbHBIC, CTCIICHHBIC,

morapuMuyecKkiue,  TPUTOHOMETPUYECKHE  YpaBHEHUS,

HEpaBEHCTBA W CHUCTEMBI; YMETh pellaTh YpPaBHEHUS,
HEPaBEHCTBA M CHCTEMBI C ITOMOINBIO PA3IHMYHBIX ITPHUEMOB;
[pemIaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMEI C MTapaMeTpoOM;
[IPUMCHSTh YpPaBHEHHUS, HEPABEHCTBA, WX CHCTEMBI Jis
[peIIeHns] MaTeMAaTHYeCKUX 3a]ad W 3a/Jad U3 Pa3IndHbIX|
oOnacTeli HayKH U pealbHOM JKU3HU;

- YMETh CBOOOJHO OICPUPOBATH TOHSATUSMU: JIBIIKEHUE,
MapajuleIbHBIA TIEPEHOC, CHUMMETPHUS Ha IUIOCKOCTH H B
nojaoous,

[POCTPAHCTBE, npeoOpa3zoBaHue

buryper;
MoJo0HbIe (DUTYpPHI, B TOM YHCJIE B TPUPOJE, UCKYCCTBE,

HIOBOPOT,

oJ00HbBIE yMEThb pAaclo3HaBaTb paBHBIE U

APXUTEKTYPE;
OTHOILECHHMS, HAXOIUTh I'€OMETPUYECKUE BEIUYHMHBI (UIMHA,

YMETh  HCHOJB30BATh  T'€OMETPUYCCKUE]
yroJI, IUIONmaab, OObEM) NpU PEIICHUU 3aJa4 M3 JPYTHUX|

[y4€OHBIX MPEIMETOB U U3 PEAIbHON JKU3HU

OK 03 IlimanupoBaTh U peaTu30BbIBATh
coOCTBEHHOE TPOEeCCHOHATLHOE 1
IMTMTYHOCTHOE Pa3BHUTHE,
[pePUHAMATENBCKYIO IEITETBHOCT
B ipodeccroHanbHOH chepe,
MCIIOJIb30BaTh 3HAHUS 110 (PMHAHCOBOM
FPaMOTHOCTH B Pa3IMYHBIX
PKH3HEHHBIX CUTYaIUsIX

B obnacTy 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

-~ c(hOpMHPOBAHHOCTD HPaBCTBEHHOI'O CO3HAHUA,
PTUYECKOTO IIOBE/ICHHS;

- CcHOCOOHOCTh OLCHHMBAaTh CUTYallMI0 W IPUHUMATH
OCO3HAHHBIE PEIICHHs, OPUEHTUPYACh Ha MOPAIBHO-

HpaBCTBeHHLIe HOpMI)I " IICHHOCTH,

- OCO3HAHHC JIMYHOI'O BKJIaJla B MOCTPOCHHUC yCTOfI‘IHBOFO
Oy nymuiero;

- OTBCTCTBCHHOC OTHOLICHUC K CBOUM POAUTCIAM H (I/IJ'II/I)

APpyruMm  4jiC€HaM CEMbH, CO3JaHHIKO CEMbU Ha OCHOBC

- yYMETb OIEpPUPOBATH IOHATUSAMU:  pPalHOHAJbHbIE,
MppaLMOHAIbHbIE, [IOKa3aTelbHBIE, CTEICHHBIE,
lmorapugmuyeckue, TPUTOHOMETPUYECKUE YpaBHEHUS |

HEPaBEHCTBA, UX CHCTEMBI,
- YMETb OIICPpUPOBATH MOHATUAMU: MHOT'OI'PAHHHK, CCUCHUC]
MHOTOTpaHHUKA, KyO, mapaiienenumne/i, mpu3Ma, MipaMmua,
(urypa u NMOBEPXHOCTh BpAIICHHS, LWIMHIP, KOHYC, IIap,
chepa, ceueHnst GUTYpbI BpaIIEHHS, IUIOCKOCTh, KACAIOIIAsICS
cepsl,
MUPaMUJIbl, TIPU3MBI, KOHYyCa, LIJIMHAPA, IUIOMAnb Chepsbl,

OWINHAPA, KOHYCa, miomanab MOBCPXHOCTH

00BeEM

KyOa,  IpsSMOYrojbHOIO  Iapaulelenunena,
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OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMEWHOW JKHU3HU B
COOTBETCTBHUU C TpaAUIUAMH Hapo10B Poccuu;

OBNaJicHUE YHUBEPCAIBHBIMU PETYISITUBHBIMU JIEHCTBUSMU:
a) caMOOpTaHN3AIIVS:

CaMOCTOATCIIBHO OCYHIECTBJIATH TO3HABATCJIbHYIO

IMesATENIbHOCTh,  BBIABJISATH ~ NMPOOJEMBI,  CTaBUTh  H
(hopMynmupOBaTH COOCTBEHHBIE 33/1adyil B 00pa30BaTEIbHOH
IMesATEILHOCTH U )KU3HCHHBIX CUTYAIIUsX;

- CAMOCTOSITEJIBHO COCTAaBJISITh IUIAH PEUICHUs TPOOIEMBI C
pecypcos,

BO3MOYXKHOCTEN U IIPEANIOYTCHU;

y4eTOM HUMEIOILUXCS COOCTBEHHBIX
- 1aBaTh OLICHKY HOBBIM CHUTYaLUsIM;

CrI0co0CTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO IITUPOKOM
PpyAULINU
MOBBIIIATH CBOI 00pa30BaTENbHBIA U KYJIbTYPHBIN YPOBEHB;

B pa3HBIX O0O0JACTSIX 3HAHHWM, IOCTOSIHHO,
0) CAMOKOHTPOJIB:

MCTIONTB30BaTh MPHEMBI pe(IeKCHH I OLEHKHA CHUTYAIlHH,
BEIOOPA BEPHOI'O PEIICHHUS;

- YMEThb OIICHMBAaTh PUCKA M CBOCBPEMEHHO IPUHUMATH,
[PEIICHUS TI0 UX CHIDKEHUIO;

B) YMOIIMOHATLHBIHN WHTEIIICKT, MpeAnoIaralouui
c(hOpMHUPOBAHHOCTE:
BHYTPEHHEH MOTHBAIlMH, BKJIIOYAIONIEH CTpeMJICHHE K
ITOCTHKEHHIO LIEIH U YCIEXY, ONTUMHU3M, HHUITUATUBHOCTD,
[YMEHHE JefiCTBOBATh, HCXOS M3 CBOUX BO3MOXKHOCTEH;

- OMIIaTHH, BKHIOIIaIOIHeﬁ CHOCOOHOCTD IIOHUMATBh|

PMOIOUOHAJIBHOC COCTOSHUC APYIrUX, YUYUTBIBATL €ro IIpU

OCYIICCTBJICHUN KOMMYHUKAIIUH, CIIOCOOHOCTH K|
COUYBCTBHIO U COIICPECIKMBAHUIO,
- COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTH|

BLICTPaWBaTh OTHOIIEHHUS C JIPYTUMH JIFOJBMH, 3a00TUThCH,
MPOSBIISTH HHTEPEC U pa3pemiaTh KOHPIUKTHI

MUpaMUIbl, TPU3MBI, IWIMHApPA, KOHYCa, IIapa; YMEHHE
1300paXkaTb MHOTOTPAHHUKHU U IIOBEPXHOCTH BPALICHUS, UX
CEYEHHUS OT PYKH, C MMOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
PIEKTPOHHBIX CPEICTB; YMETh PACIO3HABATh CUMMETPHUIO B
[IPOCTPAHCTBE; yMETh  pacro3HaBaThb IIPaBUIIBHBIC
MHOTOTPaHHUKH;

- YMETh OIEPUPOBATH HOHITHUAMH: MPSIMOYIOJIbHAS CHCTEMA
KOOpJMHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPIMHATBHI
BEKTOPA, CKAISIPHOE IPOU3BEICHHE, YTOJ MEKIY BEKTOPaMH,
CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha YHCIIO;
HAXOIUTh C TIOMOIIBIO HM3YYECHHBIX (OPMYNT KOOPIMHATHI

CepeaMHBI OTPE3Ka, PACCTOSIHUE MEXKAY IBYMS TOUKAMHU
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OK 04 D¢ dextuBHO
B3aMMOJICHCTBOBATH M pabOTaTh B
KOJIJICKTHBE M KOMaH/Ie

FOTOBHOCTb K CaMOpPAa3BUTUIO, CAMOCTOATCIBHOCTH U
CaMOOIIPEACIICHUIO,
-OBJIAACHUC HaBBbIKaMH y‘-IC6H0-HCCH€HOB3T6HLCKOﬁ,

[MPOEKTHOM U COLUANIbHOM JIeATEeIbHOCTH;
OBnageHne
IMEeCTBUSIMH:

YHHBEPCaIbHBIMU KOMMYHHKaTHBHBIMY|
0) cOBMeCTHAS EATEITHHOCTD:

- IIOHMMAaTh M HCIIOJB30BaTh MPEUMYLIECTBA KOMaHIHON M
MHINBUIYaTbHON paboThl;

-  OpUHMMAaThb  LEJIM  COBMECTHOH  JESTEIBHOCTH,
OpraHW30BBIBATE M KOOPAMHHUPOBATH JACHCTBHA TIO €€
IMOCTIPKEHUIO: COCTAaBIIATh IUIAH ACUCTBHN, PAaCHpPEAEysTH
[POJIM C YYE€TOM MHEHHUH yYaCTHUKOB 00CYKaTh pe3yIbTaThl
COBMECTHOH pabOTHI;

- KOODOMHHMPOBAaTb W BBIIOJNHATH pPabOTy B YCIOBHSAX|
[pealbHOr0,  BUPTYQIBHOTO W KOMOHMHUPOBAHHOTO
B3aMOICHCTBHS,

- OCYIIECTBJISAATH TIO3UTHBHOE CTPATErHYECKOE TMOBEACHHUE B
PA3IMYHBIX  CUTyalUsiX, TPOSIBISTH  TBOPYECTBO U
BoOOpakeHHe, ObITh MHUIINATUBHBIM.

OBIajicHNEe YHUBEPCAIBHBIMU PETYISTUBHBIMH ACHCTBHAMU:
) MpUHSTHE ceOS U APYTUX JIFO/ICH:

- OPUHUMATh MOTHBBI M apryMEHTHl JAPYIUX JIOAEH NpH
AHAITN3e Pe3yIbTATOB JACATEIILHOCTH;

- IPU3HABATh CBOE IPABO U [IPABO APYIUX JIFOJCH Ha OLIHOKY;
- pa3BUBaTh CIIOCOOHOCTH MIOHUMATh MHP C TIO3HUITUH IPYTOTO

ICIIOBCKaA

- yMETh OINEPHPOBaTh MOHATHSIMHU: CIyYalHBIH OMNBIT U
CTy4aifHOe COOBITHE, BEPOSTHOCTH CIIy9alHOTO COOBITHS,
[YMETh  BBIYHMCIATH  BEPOATHOCTH C  HCIOJIB30BAHUEM
rpadugecKux METONIOB; MPUMEHSITh (POPMYIBI CIOXKEHUS U
[YMHOXXEHHSI BEpOSTHOCTEH, KOMOWHATOpHBIE (DaKThl M
(opMynbl TpHU pELICHUH 3a7ay; OLCHUBATh BEPOSITHOCTH
[pEATbHBIX ~ COOBITHH; 3HAKOMCTBO CO  CIy4YailHBIMU
BEIMYMHAMH, YMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS
BakoHa OONBIIMX YHCEN B TPUPOIHBIX M OOIIECTBEHHBIX
STBIICHUSX;

- yMeTh CBOOOJHO OIEPUPOBATH MOHSTHAMHU: CTENCHb C
[1eJTBIM ITOKa3aTelleM, KOPEHb HaTypaTbHOH CTETICHH, CTETICHb
C palMOHANBHBIM MOKa3aTeJIeM, CTeTeHb C JeHCTBUTEIbHBIM
(BeIlECTBEHHBIM) TIOKa3aTeiaeM, JiorapudM dYucia, CHHYC,
KOCHHYC ¥ TAaHT'€HC TIPOU3BOJIEHOTO YHUCIIA;

rpaduk
KOMITO3UIHST  (PYHKIIWH,

- yMeTh CBOOOJHO ONEPUPOBATH TOHATHUSIMU:
(yHKHY,
miHeHHass QYHKIWS, KBagpaTHYHas (QYHKIMS, CTeleHHas

oOparHass (hyHKIHS,

(YHKIMS C L[ENBIM TOKa3aTeleM, TPUTOHOMETPHUYECKHE
(byHKIMH, TPUrOHOMETpHYECKUEe  (PyHKIUH,
MokaszarenbHass u Jjorapupmuueckas (QyHKIHH; YMETh
CTpOUTH Trpaguky (YHKIHHA, BBIIONHATH MPeoOpa3oBaHMs
rpadukoB QyHKITHI;

- YMeTh HCIOJIBb30BaTh rpaduku (QyHKOMH A U3ydYeHHUs

oOparHble

MPOLIECCOB M 3aBUCHMOCTEH NPHU PELIeHHH 3a/ad U3 JPYTUX
[y4eOHBIX TIPEJMETOB W M3 peallbHOW JKHM3HU; BBIPAXKaTh
(hopMyIIaMu 3aBUCUMOCTH MEXKIY BETUUNHAMU;

- cBOOOJTHO ONEpHUPOBATh MOHATHUSAMH: YETHOCTh (PYHKIHH,
GyHKIUH, (GyHKIMH,
MOHOTOHHOCTb (PYHKIIMH, SKCTPEMYM (DYHKINH, HAaHOOJIbIIee

IMEPUOJNIHOCTD OrpaHUYCHHOCTD

M HauMeHblllee 3HaUeHHUsT (QYHKIMK HA TIPOMEXYTKE; YMETh
[TPOBOANUTH UCCIIEAOBAaHUE (PYHKIINY;
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- YyMETh MCIOJB30BaTh CBOWCTBA M Tpaduku GYHKUIUH s
[peLLICHNs YpaBHEHUH, HEPABEHCTB U 3aJad C IapaMeTpamu;
n300pakaTb Ha KOOPAMHATHOM TJIOCKOCTH MHOMECTBA
[pELIEHUI ypaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05 Ocy1iecTBisTh YCTHYIO U
MUCBMEHHYI0 KOMMYHUKAIUIO Ha
FOCYJapCTBEHHOM sI3bIKe Poccuiickoit
Denepanyn ¢ yaeToM 0coOeHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

IB 0651acTH 5CTETHYECKOTO BOCTIMTAHUS:

- DCTETHUYECKOE OTHOIIECHUE K MHUPY, BKIIOYAs 3CTETUKY
OBITa, HAYIHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa
11 0OIIECTBEHHBIX OTHOIICHHUH;

- CIIOCOOHOCTH BOCIIPHHHMMATH Pa3jIMYHbIC BUJIbI UCKYCCTBA,
TpaIWIid W TBOPYECTBO CBOErO0 W JPYTHX HAPOJIOB,
OIIYIIATh SMOIIMOHAIBHOE BO3ICHCTBHE UCKYCCTBA;

- YOSXKJIEHHOCTh B 3HAYMMOCTH JIJISl IMYHOCTH M OOIIECTBA
OTEUECTBEHHOTO W MHPOBOTO HCKYCCTBA, JTHUYECKUX
KYJIBTYPHBIX TPAAULIUNA U HAPOJTHOTO TBOPUECCTBRA,;

- TOTOBHOCTB K CAMOBBIPXCHHIO B Pa3HBIX BUIaX UCKYCCTBA,

CTpEeMJICHHE TIPOSBIIATh KaueCTBa TBOPUECKOUN JTUUHOCTH;
OBraneHue YHHUBEPCATbHBIMU KOMMYHUKATHBHBIMH
MEUCTBUSAMU:

a) oOIIeHHE:

- OCYIIIECTBIISITh KOMMYHHUKAITIH BO BCeX cepax KU3HU;

- pacmo3HaBaTh HEBEpOaJIbHBIE CPEICTBA  OOIICHUS,
[MOHMMAaTh 3HAYCHHE COIUAIBHBIX 3HAKOB, PAcCIO3HABATh
MPEINOCEUIKY  KOH(UIMKTHBIX CHTyalliii W  CMATYaTh
KOH(IIUKTHI;

- Pa3sBEPHYTO M JIOTUYHO HU3JIaraTb CBOIO TOYKY 3PCHUA C|
1M CIIOJIb30BAHHUEM A3BIKOBBIX CPEACTB

- YMETb OIIEpUPOBATh HOHATHAMU: CpeaHee apuMeTHIeCKoe,
MeauaHa, HauOonbpllee W HalMEHbIEe 3HAYCHUS, pa3Max,
Imucriepcus, CTaHAAPTHOE OTKJIOHEHHME YHCIIOBOIO Halopa;
YMEHHE HW3BJIEKATh, UH(pOpMALHIO,
MpeACTaBICHHYI0 B TaONWIax, Ha Tuarpammax, rpadukax,
OTPa’KaIOIYyI0 CBOWMCTBA pPEajbHBIX MPOLIECCOB U SIBJICHUM;

C

HWHTEPIIPETHPOBAThH

[IPEICTABISITh  UHPOPMAIIHIO MOMOIIBIO  Ta0JUI[ U

ImuarpaMM; HCCIENOBaTh CTATHCTHUUECKHE AaHHBIE, B TOM
uMciIe C [OpUMEHEHHeM rpaduvecKux

METOIOB W

PICKTPOHHBIX CPECACTB;

yMETh
[IOCKOCTb,

OIICprUpoOBaTh IMNOHATUAMH: TOYKa, IIpsAMasd,

HIPOCTPAHCTBO, JIBYTPaHHBIN yroun,

CKPEIIUBAIOIHAECS u

TICPIICHAUKYIIIPDHOCTL TIPSMBIX U HHOCKOCTeﬁ, YTOJI MCKAOY|

IIpsAMBIC, napauI€JIbHOCTDb

MPSIMBIMU, YTOJ MEXIY MPSMON U MIIOCKOCTBIO, YTOJ MEXTY|

[IJIOCKOCTSAMU, PpPaCCTOAHUE OT TOYKH OO INIOCKOCTH,

[PACCTOSIHUE  MEXJIYy  IPSIMBIMH, PACCTOSHHE  MEXKIY]|

MIIOCKOCTSIMHU;

YMETb HCHOJIB30BATh IMPU PCHICHHUU 3ada4 H3Yy4YCHHBIC

(baKTBI U TCOPEMBI IUIAHUMCTPUH; YMCHHC OICHUBATH

pasMepsl 00bEKTOB OKPY’KAIOIIEro MUpa

OK 06 [IposBIsTE TpaX IaHCKO-
MaTPUOTUYECKYIO MO3ULIUIO,
ITEMOHCTPHUPOBATH OCO3HAHHOE
MMOBEJICHUE Ha OCHOBE TPATUITHNOHHBIX
00I1IeUEeIIOBEUECKUX I[EHHOCTEH, B TOM

IUCJIE C YUYETOM IrapMOHU3AIINN

- OCOo3HaHHe OOYyYaIOUIUMICS POCCHICKONW TI'pa’kKIaHCKOW
MICHTUYHOCTH;

[[EeJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHEH TO3WIINY
ITMYHOCTH Ha OCHOBE JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH

HaponoB Poccuiickoil ®enepanuu, HCTOPUYECKHX U

- YMETh OIEpUPOBATh NOHATUAMMU: PSIMOYTOJIBHASI CUCTEMA
KOOPAMHAT, KOOPAUHATBI TOUKU, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJSIPHOE IIPOU3BEACHUE, YTOJI MEKY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOU3BECHUE BEKTOPA HA YUCIIO;
HAXOJIUTH C IIOMOIIBIO U3YYEHHBIX (POPMYIT KOOPANHATEI

HAIIMOHAJIBHO-KYJIGTYPHBIX — TPaAWIMA,  (OPMHUPOBAHHE

CepelIMHbI OTPE3KA, PACCTOSHUE MEXKIY JIBYMSI TOUKAMU;
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MC)KHAITMOHAJIbHBIX 1
MCKPEIUTHO3HBIX OTHOH.ICHHFI,
IMPUMCHATHL CTaHAAPThI
AHTUKOPPYIIIIUOHHOI'O TOBECACHUA

CUCTCMbI 3HAYUMBIX HNEHHOCTHO-CMBIC/IOBBIX YCTAHOBOK,

AHTUKOPPYIIIIOHHOTO MHPOBO33PEHHSI, MPAaBOCO3HAHHMA,
PKOJIOTMYECKON KYJIBTYpPBI, CIIOCOOHOCTH CTaBUTh ICTH U
CTPOUTH KU3HEHHBIE TIAHBL;

B wactn TpaXX1aHCKOI'O BOCIIMTAaHUA:

- OCO3HAaHHE CBOMX KOHCTHTYIHOHHBIX TpaB |
00513aHHOCTEH, YBOXKECHHE 3aKOHA U TIPABOTIOPSIKA;
- MPUHATHE TpaaUIIMOHHBIX HAIIMOHAJIBHBIX,

00IIIeYEIOBEYCCKUX TYMAHUCTUYCCKUX U JIEMOKPATUYCCKUX
[ICHHOCTCH;

- TOTOBHOCTH IIPOTHUBOCTOATHL HACOJIOIMH ISKCTPEMHU3MA,
KceHopoOouH,

HaI[MOHAJIN3MA, TUCKPUMHHAITAU 110

CONHUAJIBHBIM, PCJIIMTMO3HBIM, PACOBBIM, HallMOHAJIbHBLIM

MpU3HAKaM;

rpakIaHCKOTO 00IIEeCTBa, Y4aCTBOBATH B CAMOYIIPABICHUH B
00111e00pa30BaTENHON OPraHN3aliN U JIETCKO-FOHOIIECKHUX
OpraHU3aIHsIX;

- YMCHHUE BSaHMOHeﬁCTBOBaTL C COMAJIbHBIMU MHCTUTYTaMH|
B COOTBETCTBUH € MX (DYHKIIMSIMH U Ha3HAYCHUEM;

- TOTOBHOCTb K TyMAaHMTApHOM H  BOJIOHTEPCKOU
MeATeIbHOCTH;

[aTPUOTUYECKOIO BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTh poccuiickoit rpak/1aHCKOU

MACHTUYHOCTH, IATPUOTHU3MA, YBAKEHHUS K CBOEMY Hapoqy,
MyBCTBa OTBETCTBEHHOCTH Imepen PoauHOM, ropaoctu 3a
CBOI Kpaii, cBor0 PoinHy, CBOH S3BIK U KYJIbTYPY, IPOIIIOE
1 HacToslIllee MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

- IIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM,
MCTOPUYECKOMY M TPUPOJHOMY HACIEAHI0, MaMsATHHKaM,
TpanuiusaM HapoaoB Poccun, moctmxennsam Poccun B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYE;

- TOTOBHOCTBb BECTHU COBMECTHYIO ACATEIIBHOCTh B MHTEPECAXBaKOHA OONIBIIMX 4YHCET B NPpUPOAHBIX H O6H.I€CTB6HHBIX

-yMETh BBIOMPATh NOAXOSAIINN U3YYEeHHBII METO IS
[pEIIeHus 3a7]a9H, paCIIO3HaBaTh MaTeMaTH4IecKkue (hakThl U
MaTeMaTHYeCKHe MOAEIH B IPUPOIHBIX U OOIECTBEHHBIX
SIBIIEHUSX, B ICKYCCTBE; yMEHHE PHUBOIUTH IPUMEPHI
MAaTEeMaTUYECKUX OTKPBITUHA POCCUHUCKON 1 MUPOBOM
MaTeMaTHYECKON HayKH.

- YMETh OIEpUPOBATh TOHATHSAMH: CIYYalHBIA ONBIT H
ctydaiiHoe COOBITHE, BEPOSITHOCTH CIYYalHOTO COOBITHS;
[YMETh  BBIYHMCIATH  BEPOATHOCTH C  HMCIOJIB30BAHUEM
rpaduUecKuX METOJIOB; MPUMEHITh (POPMYIBI CIOKEHUS U
[YMHOXKEHHSI BEPOSITHOCTEH, KOMOHMHATOpHBIE (AaKThl |
(OpMyIBI TIPH pEIICHWH 3a/ad; OLEHUBATh BEPOSITHOCTH
COOBITHH;  3HAKOMCTBO  CO

[PCAJIBHBIX CHy‘IﬂﬁHBIMH

BEIMYMHAMH; YMEHHME IPUBOJAUTH IIPUMEPBI IIPOSBIECHUS

MIBJICHUAX
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- uaeiiHas yOEKIEHHOCTb, TOTOBHOCTb K CIYKCHHIO H
BamuTe OTedecTBa, OTBETCTBEHHOCTH 32 €T0 CYNIH0Y;
OCBOCHHBIE OOYYAIOMIMMHUCA MEXIPEIMETHBIC TMOHATUS U
YHUBEpCAJIbHBIE  y4eOHbIe JACHCTBUS  (peryisTHBHEIC,
[03HaBaTeIbHbIC, KOMMYHUKATHBHEIC);

- CIIOCOOHOCTb WX HCIOJB30BaHMsI B IO3HABATEIBHOW M|
COIIMAIBHON TIPAKTHUKE, TOTOBHOCTh K CaMOCTOSTEILHOMY]
[UIaHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOW IesATeIbHOCTH,
yueOHOTO

OpraHu3anu COTpyAHHNYECTBA C

MeAarorTHIecCKuMH  Pa0OTHUKAMH M CBEPCTHHKAMH, K
[y9aCTHIO B IOCTPOSHUHM MHIUBUIYAILHON 00pa30BaTeIbHOM
TPacKTOPUH;

- OBJIaJICHUC HaBBIKaMU Y4eOHO-UCCIICIOBATEIbCKOM,
[MPOEKTHOW U COLUAIBHON J€ATEIbHOCTH

OK 07 ConeiicTBOBaTh COXpaHEHUIO
OKpY>Karollen cpelipl,
PECYpPCOCOEePEIKECHUIO, TIPUMEHSTh
BHaHUs 00 U3MEHEHUH KIIMMaTa,
MPUHIIHITBI OEPEKITHBOTO
MPON3BOACTBA, YPPEKTUBHO
I1eiiCTBOBATh B UPE3BbIYATHBIX
CUTYyaIusx

- HE IPUHUMATh JIEHUCTBUS, IPUHOCSIINE BPEA OKPYXKAIOILIEH
cpene;
- YMETh ITPOTHO3MPOBATh HEOIArOMPUATHBIE SKOJIOTHIECKUE

MOCIEeNCTBUS peANPUHUMACMBbIX JIEHCTBUH,
Mpe0TBpaIIaTh UX;
- pacIIMpUTh ONBIT  JESITEIbHOCTH  HKOJOTMYECKOH]
HATPaBJIEHHOCTH;

- paspa0arhiBaTh IUIaH PENICHHUS MPOOJIEMbI C YYETOM|
AHAM3a MMEIOIINXCS MaTepHAbHBIX W HEMaTepHUANbHBIX
[pECYpCcoB;
- OCYIIECTBIISITH IIeJICHANPABICHHBI TIOWCK TIepeHoca
- yMETh IIEPCHOCHUTHh 3HAaHWSA B II03HABATEIBHYIO U
MPAKTHYECKYIO 00JIACTH KU3HEACATCIHHOCTH,

- Mpejjiarath HOBBIE IPOEKTHI, OLICHUBATh MU C TO3UIIUY]
HOBH3HBI, OPUTUHAIBHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

- AaBaTb OLCHKY HOBLIM CUTYyallUsAM, BHOCUTb KOPPCKTHUBLI B|

CPEJIICTB ¥ CIIOCOOOB JICHCTBUS B MTPO(ECCHOHATIBHYIO CPEY;l-

- YMETh OIEpUpPOBATh MOHATHUAMHU: (DYHKIMS, HEIpPEpPHIBHAS
(yHKLUS, TPOHW3BOAHAS, MEpBOOOpa3Has, OIpeeleHHBIN
MHTErpal; YMETh HAaXOIUTh TPOHU3BOAHBIC BIIEMEHTAPHBIX
(DYHKIMH, NCTIOJIB3Ys CIIPABOYHBIE MaTEPHAIIBL; UCCIIEI0BATH
B TpPOCTEHINIMX CilydasXx (QYHKIUM Ha MOHOTOHHOCTD,
HAXOAWTh HAHOOJIBIINE U HAMMEHBIINE 3HAUeHUS (DyHKIUIA;
CTpOUTH TPa KK MHOTOYWICHOB C HCIIOJIb30BaHUEM aIllapaTa
MaTeMaTHYECKOTO aHaju3a; MPUMEHSITh MPOU3BOJIHYIO TMPH
pelIeHNH 3aJad Ha JBIDKCHHE, pelaTrb IPaKTHKO-
OpUEHTUPOBAHHBIC 32/1a4M HAa HaWOONbIINE ¥ HAMMEHBIIUC
BHAYEHMs1, HA HAXOXK/ICHHE ITyTH, CKOPOCTH U YCKOPEHHS;
MOHSATHSIMU:
¢burypsr B

FCII0JIb30BAaTh OTHOIIICHUC rmomaz[eﬁ HOBerHOCTeﬁ 51

METhb OIICpUpPOBaATH JBHXCHHUC B
y

[IPOCTPAHCTBE, IOJOOHbIE MIPOCTPAHCTBE;
00BEMOB 1TOIOOHBIX (DUTYP TP pElICHUHN 3a/1a4;
- YMEThb BBIYUCISATH T€OMETPHUUYECKHE BEIMYHMHBI (IJTUHA,

YToJ1, IJIonaab, O6’LCM, mIomanab HOBerHOCTI/I), HCIIOJIBb3Ys

MEATCIIBHOCTE, OUCHHUBATH COOTBETCTBHUE PEIYJIBTATOB LICIIAM]

M3ydeHHbIe ()OPMYITBI U METOJIBI
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[1K 1.3. IIppuHrMaTh TOBapHI MO
KOJTMYECTBY M KQ4ECTBY

[1K 1.8. Mcmonp30BaTh OCHOBHEIC
METOIBI M IPUEMBI CTATHCTHKH JIJIS
[PEIICHUS TIPAKTHICCKUX 3a71ad
KOMMEPYECKOM IeATeTbHOCTH,
OTIPENIETIATh CTATUCTHICCKIEC
BETMYMHBI, TTOKA3aTEIN BapHalll U
HJICKCHI.

- TOTOBHOCTHb K CaMOCTOSITEIIbHOMY ILIAHUPOBAHUIO U
OCYIIECTBIICHUIO y4eOHOH NEsITeNbHOCTH, OpraHn3alin
y4eOHOTO  COTpyJHHMYECTBA C  IEAArOrMYeCKUMH
[paOOTHUKAaMU U CBEPCTHUKAMU,

- pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBI C Y4ETOM
QHATIM3a UMEIOIINXCS MaTepHaTbHBIX
HEeMaTePHAIbHBIX PECYPCOB;

- OCYILIECTBIIAThH LIEJICHANPABICHHBIN MOUCK IEPEHOCa
CPEZCTB U CHOCOOOB JIEHCTBUS B MPO(ECCHOHAIBHYIO
cpeny;

- YMETh IEPEHOCUTh 3HAHHA B IO3HABATEIbHYIO M
MPaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

- YMETh IPUMEHSTH Pa3IMdHbIC METOIBI IPEOOPA30BAHUS
UMCIICHHBIX 3JIEMEHTOB, YMETh OLIEPUPOBATH IIPOLIEHTHON
CTaBKOM, MCIIOJIL30BaTh CBOMCTBA KOPHS, CTEIICHEH,
[paIMKaNOB B BEIYMCIICHHUSX BBIPAKECHUI,

- YMETh OIPEAEIIATh B3aUMOCBSI3b MEXY I1apaMeTpamu
MaTeMaTHYeCKON (PYHKIMK U XapaKTePUCTUKAMU
PKOHOMHYECKHUX MPOLECCOB U SIBICHUIA;

- YMEThb UCIOJIb30BaTh MPOU3BOIHYIO (GYHKIUIO IS OLIEHKH
xapakTepa U3MEHEHHs 5KOHOMHUYECKUX IIOKa3aTenei Ha
(yHKITIH;

- YMETb NPEACTABJIATh CTATUCTUYCCKUEC JAaHHBIC U
0TOOpakaTh WX B BHJIE TAOJUI] M TUCTOTPAMM
pacripeesieHus, BBIYUCIIATE TOKA3aTeIH BapUalliy U
MHICKCHI
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2. CTPYKTYPA W COJEPXAHUE OBIIEOBPA3OBATEJBHONU YUYEBHOM
JUCHUIIJIMHBI OY1.12 MATEMATHUKA
2.1. O6bem 0011e00pa3oBaTeIbHON Y4eOHOM TUCHMILVINHBI U BUIbI Y4e0HOH padoThl

Bua yueOHoii padoThl O0bem yacoB

O0bem 00pa3oBaTeIbHON NPOrPaMMbl IHCHUIIIHHBI: 256
BO B3aMMOJICHCTBUH C MPEIOaBaTeIeM 256
OCHOBHOE coJIep:KaHue: 184
TEOPETHUECKOE 00yUeHue 124
MIPAKTUYECKHE 3aHATUS 60
IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE 48
TEOPETUIECKOe 00yUeHUE 28
MPAKTUYECKHUE 3aHSITUS 20
KOHCYJIbTallMH 8
[IpomexyTouHas aTTrecTanus NpoBoauTcs B ¢popme 3x3ameHoB B | u |1 16
cemecTpax




2.2. TemaTnueckuii IVIaH U co/lep:KaHNe 00eoOpa3oBaTe/bHOM yueOHo# nucuunanabl OY /.12 MaremaTuka

YpaBHEHHUSL.

HaumenoBanue Conep:xkanue yueOHOro Marepuasa u GopmMbl OpraHu3amum Oo0bem | DopMupyemblie
pa3iesioB U TeM JAeATEeJbHOCTH 00y4aroluXxcs YacoB | KOMIIETEHIUH
1 2 3
Pa3nes 1. YpaBHeHus1 M HepaBeHCTBA
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE
Tema 1.1 Benenue B Coneprkanue y4eOHOro MaTepurasia OK.1 - OK.6,
JUCLUIUIMHY 1. MaremaTuka B HayKe, TEXHUKE 5 IIK 1.3, IIK 1.8
2.MaremaTHKa B DJKOHOMHUKE, MOJICIUPOBAHNE S3KOHOMUYECKHX IIPOLIECCOB
3.Maremaruka B IPaKTUUECKOU NEATEIbHOCTH YKOHOMHCTA
OcCHOBHOE cO/Iep:KaHue
Tema 1.2 Copepxanre yaeOHOro MaTepuaia OK.1, OK.2,
ITpeoOpa3oBanue 1.BeiBos1 hopmyn cokpalieHHOTO YMHOKEHUs OK.3,
anreOpandecKux 2. IIpeoOpa3oBaHue YUCIOBBIX BHIPAXKEHUHN C IPUMEHEHHEM (OPMYI COKPALLIEHHOTO YMHOXKEHUS 2 OK.5
BBIPAKCHU 3. IlpeoOpa3zoBanmie OYKBEHHBIX BBIPOKEHHI C IPUMEHEHUEM (DOPMYIT COKPAILIEHHOTO
YMHOXEHUS
IIpakTnueckoe 3anaTue 1: «IIpeoOpa3zoBaHue BoIpa)KEHUN» 2
Tema 1.3 Jluneiinbie Copepxanue yueOHOro MaTepuana OK.1, OK.2,
YpaBHEHUS, 1. 3ydyeHue cBOICTB M OCTpoeHHEe rpaduka JMHEHHON QyHKINN OK.3, OK.5
HEPABEHCTBA U UX 2. OcHOBHbIE TNpUEMBl pEUICHHUS JUHEWHBIX YpPaBHEHUH U HEpaBEHCTB (pa3jokKeHHue Ha 2
CUCTEMBI MHO>KHUTEJH, TOJICTAHOBKA, rpaguecKuii METO.1)
3. PaBHOCHJIBHOCTH ypaBHEHHUH, HEPABEHCTB.
Tema 1.4 Cucremsl Coneprxkanne y4eOHOr0o MaTepuana OK.1, OK.2,
JIMHEHHBIX U IPOOHO- | |, TTomsiTie APOOHO-PALMOHATBHBIX YPABHEHHMI, CIIOCOOBI HX pelneHns, npusenenue kK HO3 OK.3, OK.5
PAlMOHAJIbHBIX 2. MeTo/1bl peleHns CUCTEM JIMHEHHBIX U IpOOHO-paIlMOHANIBHBIX YpaBHEHUH (II0JICTaHOBKaA, )
igg};g:g?;’ anreOpandeckoe cI0XKeHHe, 3aMeHa IepeMEeHHBIX, rpaduyeckuii Mmetox, no ¢popmyiam Kpamepa)
3. IlonsTHe qpoOHO-palliOHATIBHBIX HEPABEHCTB, CIIOCOOBI UX PELICHHUS
IIpakTuyeckoe 3ansitue 2: «Pemnienne ypaBHeHU, HEPaBEHCTB U UX CHCTEM) 2
Tema 1.5 Coneprxanue yueOHOro MaTepuasa OK.1, OK.2,
Hppaumonanbusie 1. TlonsTHE UppalMOHAIbHBIX YPaBHEHUMN, 001aCTh JOMYCTUMbIX 3HAUEHUH UpPaIlOHATBHOTO 2 OK.3, OK.5
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HaumeHoBaHue Conep:xanue yuedOHOro MaTepuasa u popMbl opraHu3anuu Oo0bem | ®opMupyemble
pa3/1esi0B U TeM AeATeJIbHOCTH 00y4aloluXCcs YacoB | KOMIIETEHIIUH
1 2 3
YPaBHCHHA U 2. Pemenue npocTednx nppanoHaIbHbIX YPaBHEHHH THITA \/m = @, HEPaBECHCTB m >
HEpaBEHCTBA a Jfoo<a
3. Pernrenue uppanmoHanbHbIX ypaBHeHUH TN +/ f (X) = g(X), HepaBeHCcTB THNA 4/ f (x) < g(X),
4. Penienue nppalmoHaIbHBIX YpaBHEHUI 1 HEPABEHCTB METOOM 3aMEHbI IEPEMEHHOM,
Kontpous no pazaeny 1. [Ipakrnueckoe 3ansatue 3: «Pemenue 1poOHO-paliiOHAIbHBIX U HPPALMOHATBHBIX 9
YpaBHEHHI U HEPABEHCTBY»
Pa3pen 2. PazBurue nmoHsITHSA O YHCJIE
Tema 2.1 Lensle u Coneprxanue yueOHOT0 MaTeprasa OK.1 -OK.3
pallHOHAJIbHBIC 1. Beimonnenue apudmMeTHUeCKUX ASWCTBUN HAJ EIbIMU U PAIlMOHATLHBIMU YHCIIAMU
1ucia, 2. HaxoxxneHue npuOamKeHHbBIX 3HAYCHUH BENNYNH 2
JCHCTBUTEIIbHbIC 3. IlpeacraBienne neEpUOAMYCCKUX APOOCH B BUE OOBIKHOBEHHBIX IpO0OEii
qrcna
Tema 2.2 Copepxanue yueOHOro MaTepuana OK.2, OK.3,
Beimonxenne 1. CaoiicTBa apupMETHICCKIX ACHCTBHIA HAJ| ICHCTBUTEIILHBIMU YMCIaMH (OCHOBHBIC 3aKOHBI OK.4
apu(METHIECKUX anreGpb) 2
JICHCTBUH Hal 2. CpaBHeHHe, CJI0KEHHE U BEIYUTAHNE AEHCTBUTEIBHBIX YUCET
JICHCTBUTEILHBIMH 3. YMHOXeHUEe 1eHCTBUTEIBHBIX YUCEN
qrCcIaMu
Tema 2.3 Coneprxkanne y4eOHOro MaTepuana OK.1 -OK.5
Kommnekchele uncna | 1.JJoHATHE KOMIJIEKCHOTO YMCIIa, MHUMAs M ICHCTBUTENbHASL YaCTH KOMIUIEKCHOTO YHCIia 9
2. ApudmeTnyeckue NeHCTBUS ¢ KOMIUIEKCHBIMH YHCIaMU B aredpandeckoil hopme
3.0cHOBHas Teopema aiaredphl.
Koutpoas mo pasneay 2. Ilpaktuueckoe 3ansatue 4: Pemenue 3amau Ha Temy «BbITIONIHEHHE NPUOIMKEHHBIX 2
BBIYHCIICHHID)
Pa3nes 3. @ynknum, UX cBOICTBA M rpaQuKu
Tema 3.1 Ilonarue Coneprkanre y4eOHOro MaTepurana OK.1-OK.5
¢byHKIMH, CBOICTBA 1.®yHKIUSA IEpeMeHHOM X, apryMeHT QpyHkuuu. O61acTh onpeneiaeHus 1 00JacTb 3HaYeHU I )

byHKIIHA

byHKIIUN

2. CriocoOb1 3a1aHust PyHKIHIA
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HanmenoBanue Conep:xanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aUNU O0bem | ®opmupyemble
pa3/1esi0B U TeM AeATeJIbHOCTH 00y4aloluXCcs YacoB | KOMIIETEHIIUH
1 2 3
3.HenpepbIBHOCTH U MOHOTOHHOCTH (DYHKITHI, Y4€THOCTh M HEYETHOCTh, BO3pacTaHUE U
yObIBaHUE
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIeP/KAHME

Tema 3.2 IToctpoenune Coneprxanue yueOHOro MaTepuasa OK.1-OK.7,
rpapuKoB QyHKIIHH 1.ITocTpoenwue rpaduka IuHEHHOW QyHKIIUN 2 11K.1.3

2.Iloctpoenue rpaduka KBaApaTUIHON (PYHKIIUU, TOHATHE TTapadoIIbl, CBONCTBA

3.IToctpoenue rpaduka pamoHanbHOM (YHKINH, TOHATHE TUTIEPOOIIBI, CBOMCTBA 2

IIpakTuyeckoe 3ansaTue 5: «IloctpoeHune rpagKoB GYHKIHI

OcCHOBHOE CO/Iep:KaHue

Tema 3.3 Copepxanre yaeOHOro MaTrepuaa OK.1-OK.7
ITpeoOpa3oBanue 1. BemnonHenue npeoOpa3oBaHuil rpa@uKoB (MapajjiesbHbIN IepeHoc)
rpapukos 2. CuMMeTpHsi OTHOCUTEIIBHO OCEeH KOOpIUHAT U CUMMETPUS OTHOCUTENIBHO Hayana KOOpIUHAT 2

3. Pactskenue u cxxarue rpaduka BIOJIb OCe KOOpIUHAT
Tema 3.4 O6patHbie Copepxanue yueOHOro MaTepuana OK.1-OK.7
byHKITIU 1.IlonATHe B3aUMHO OOpaTHBIX (PYHKIMH

2. I'padpux oO6paTHOI PyHKIIHH 2

3.CBoiicTBa B3aMHO 0OpaTHBIX (PYHKINN
Kontpous no pazaeny 3. [Ipakruueckoe 3ausitue 6: «/ccnenoBanrie CBOUCTB GyHKITHIN 5
Pa3nea 4. Kopumn, crenenn u jjorapugmni

IIpodeccnoHATBHO-OPHEHTHPOBAHHOE COACPKAHUE

Tema 4.1 Kopau u CopepxaHue yueOHOro MaTepuana OK.1-OK.7,
CTEIIEHHU, 1. KopHu HaTypaJbHOM CTENEHH U3 YMCIIa U X CBOMCTBA 9 I1IK.1.3
palnoHaIbHBIN 2. CTeneHu ¢ NeMCTBUTENBHBIMY IT0KA3aTEIIMU I1K.1.8
IIOKa3aTClIb 3. CBoiicTBa CTENEHH C NEHCTBUTEILHBIM U panroHaIbHbIM ITOKa3aTeIIMU

IIpakTnueckoe 3ansitue 7. «KopHu u creneHn» 2
Tema 4.2 Crenennas Coneprxanne y4eOHOT0 MaTepurana 5 OK.1-OK.7,
dyskms y=x" 1. Crenennas v mokasaTesbHas PyHKIIMH, TOHSATHE, IIK.1.3
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HaumeHoBaHue Conep:xanue yuedOHOro MaTepuasa u popMbl opraHu3anuu Oo0bem | ®opMupyemble
pa3/ieJioB M TeM AesITeIbHOCTH 00YYA0LIUXCS YacoB | KOMIIETeHIHH
1 2 3
[TokazaTenpHas 2. CBoiicTBa CTEIEHHOMN U TIOKA3aTeIbHON (YHKIIUH I1K.1.8
(ynkmus y=a* 3. IlocTpoenue u uyTeHue rpaduka CTEIEHHON U MOKa3aTeIbHOW (DYHKIIUA
OcHoBHOe coepkaHue

Tema 4.3 Coneprkanue yu4eOHOT0 MaTepuraia OK.2, OK.3,
[ToxasarenbHbIe 1. TloHsATHE MOKA3aTENLHOTO YPaBHEHUSI OK .4
YpaBHCHUA 2. Perienyie mpoCTeWNINX MOKA3aTENbHBIX YPaBHEHUI, METO MPUBEICHHSI K 00IIIEeMY OCHOBAHUIO 2

3. Pemienue noka3aTenbHbIX YpaBHEHUH METO/I0M 3aMEHBI IEPEMEHHOM U IPYNITUPOBKU

4.PenieHne nokaszaresbHbIX YPaBHEHHUI ClI0COOOM MTOUIEHHOTO JeICHHS

IIpakTnueckoe 3ansiTue 8. «PenieHne noka3areabHbIX YpaBHEHUN» 2
Tema 4.4 Copepxanue yueOHOT0o MaTepuana OK.2, OK.3,
[ToxasarenbHbIe 1. ITonsTHE NOKA3aTEIbHOTO HEPABEHCTBA, PELLICHHE CIIOCOOOM IIPUBECHUS K 00IIEMY 9 OK .4
HEpaBEHCTBA OCHOBAHUIO

2. Pemienne noka3aTebHbIX HEPABEHCTB, CIOCOOOM 3aMEHbl IEPEMEHHOM U TPYIIIUPOBKU

IIpakTnyeckoe 3ansaTue 9: «Pemenne nokasareIbHBIX HEPABEHCTBY 2

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE
Tema 4.5 Cucremsl Coneprxanue yueOHOro MaTepuasa OK.1-OK.7,
TIOKa3aTeIbHbBIX 1. Cucrema nokasaresbHbBIX ypaBHEHHI U HEPABEHCTB, Crenuduka 5 1IK.1.3
yPaBHEHHH U 2. Pemiennie cucTeMbl MoKa3aTeIbHBIX YPAaBHEHUI M HEPABEHCTB IK.1.8
HEPaBEHCTB
OcHOBHOE coepkaHue

Tema 4.6 Jlorapudm Copepxanue yueOHOro MaTepuana OK.1-OK.5,
yucia. CBOMCTBa 1. Ilonsarue norapupma yrcina. OCHOBHOE JOrapuPMHUUECKOE TOXKIAECTBO 2
norapu¢pmos 2. OCHOBHBIE CBOMCTBA JIOrapu(pMOB

IIpakTnyeckoe 3ansaTue 10: «CBoiicTBa JoraprudmMoB» 2
Tema 4.7 Coneprxanue yueOHOro MaTepuaa OK.1-OK.5,
JlecATHIHBIH, 1. Ilonsartue aecsiTuyHOrO Jorapudma, cnernupuka ero BEIYUCICHUS
CAMHAIHBI 1 2. TlonsATHE HATYpankHOTO JoTrapupMa 5
HaTYpaJIbHBII

norapudmsl. [lepexon
K HOBOMY OCHOBAHHIO

3.®opMybl IEPEX0/Ia K HOBOMY OCHOBAHHIO U CIICJICTBUS
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HaumeHnoBanue Coaepxxanue yuyeOHOro marepuana u GopmMbl OpraHu3anuu O0bem | ®opmupyemble
pa3/1esi0B U TeM AeATeJIbHOCTH 00y4aloluXCcs YacoB | KOMIIETEHIIUH
1 2 3

Tema 4.8 Coneprkanue y4eOHOT0 MaTepuasia OK.1-OK.5
Jlorapudmuueckas 1. IlonsTe norapudmuyeckoil GpyHKIUY, €€ CBONUCTBA 2
yHKms 2. IlocTpoenue u yrenue rpaduka gorapupmMuueckon GyHKIUU

IIpakTuyeckoe 3ansaTue 11: «[loctpoenne rpadukoB Moka3zaTeabHON U JIOTapu(HMHUIECKOM 9

byHKIHI
Tema 4.9 Coneprkanue yu4eOHOT0 MaTepurasia OK.1-OK.5
Jlorapudmuueckue 1. Pemienue npocTteimux JorapupMuueckux ypaBHEHUI, METO/1 BBEJIEHUSI HOBOW NIEPEMEHHOM 2
YpaBHCHHA 2.PemnieHue METOA0M MOTEHLIUPOBAHUS TOTApU(PMHUUECKUX YpaBHEHHMA

3. Pemmennie MeTo1om norapumMupoBaHus JorapuMUIECKUX YpaBHEHUN.

IIpakTnyeckoe 3ansiTue 12: «Pemenue norapuMUIECKUX yYpaBHEHHID) 2
Tema 4.10 Coneprxanue yueOHOT0O MaTepraa OK.I-OK.5
Jlorapugmmaeckue 1. OcHOBHBIE IPUEMBI PEIICHUs JOrapu(HMUUECKUX HEPABEHCTB 2
HCEpaBCHCTBA 2. Ucnonp3oBaHue CBOMCTB U rpadukoB (GyHKIUHN AT pelICHUS] HEPAaBEHCTB

IIpakTuyeckoe 3ansitue 13: «Pemenune norapupMuIecKux HEPABEHCTBY 2

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

Tema 4.11 Cuctemsl Coneprxanue yueOHOro MaTepuasa OK.1-OK.7,
HOFaqu)MqueCKHXV 1.Cnenrduka cucTeMbl JIOrapu(pMUUIECKUX ypaBHEHUN [K.1.3
YPaBHCHUU C OJtHOH 2.Mertopbl pelieHns CUCTEM YpaBHEHHH ¢ jorapudmamu 2
IIEPEMEHHON

3. Ilpumenenue norapu(MoB B SKOHOMUUECKUX 3a]a4aX, IPAKTUYECKHE CUTyallun
Koutpoas no pasneny 4. [lpakrnueckoe 3ausitue 14: Pemmenue 3anau no teme «KopHH, cTernenu u sorapudmMbi» 2
Pa3nes S. OcCHOBBI TPMTOHOMETPHH

OcHoBHOE coep/kaHue

Tema 5.1 Panuannas Coneprxkanne y4eOHOT0o MaTepurana OK.1, OK.2,
Mepa yriaa 1. TonsTHe pagraHHON MepHI yriia OK.3

2. CBsI3b I'paJlyCHOM MEpHI C paJuaHHON 5

3. M300paxkeHne yriioB BpalleHUs: Ha OKPY>KHOCTH
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HaumeHnoBanue Coaepxxanue yuyeOHOro marepuana u GopmMbl OpraHu3anuu O0bem | ®opmupyemble
Pa3iesioB H TeM JAeATEeIbHOCTH 00y4aloIUXCH 4YacoB | KOMIICTCHIUH
1 2 3

Tema 5.2 Cunyc, Coneprkanue y4eOHOro MaTepuasia OK.1-OK.5
KOCUHYC, TAHT€HC U 1. IloHsiTHE cHHYyCa, KOCUHYCA, TAHT€HCA U KOTAHI'€HCa yria 2
KOTaHI'€HC YHCila 2. TabnuyHble 3HAYCHNUS CUHYCA, KOCHHYCA, TAHTCHCA U KOTAaHT€HCA HEKOTOPHIX OCTPHIX YIIIOB

IIpakTnyeckoe 3ansitue 15: «OCHOBHBIE TPUTOHOMETPUYECKHE (DYHKIIMUY 2
Koncyabranun 4
JK3aMeH 8
Hroro | cemectp 92
Tema 5.3 OcHOBHOE Copepxanue yueOHOro MaTepuana OK.1, OK.2,
TPUTOHOMETpHUYECKHE | 1sina + cosa =1 OK.3
TOXAECTBA 2 CBsI3b MEXKy CHHYCOM M KOCHHYCOM OJIHOTO YIJla 2

1. ®opMysibl NPUBEACHUS TPUTOHOMETPUYECKUX (PYHKIHI

2. Beruncnenne 3Ha4eHUH TPUTOHOMETPHUECKUX (DYHKIIMN C TIOMOIIBIO MUKPOKAJIBKYJISATOPA
Tema 5.4 @opmyisl Copepxanue yueOHOT0o MaTepuana OK.1, OK.2,
CHUHYC CYMMBI, CUHYC | 1. M3yyeHue ¢popMyI CI0KEHUS U BBIYUTAHHS CHHYCA U KOCHHYCA OK.3
Pa3sHOCTH IBYX YIUIOB, | 2. [[peoOpa3oBaHie TPUTOHOMETPHUUECKHUX BBIPAXKEHHH 110 (OpMyiaM CI0KESHHUS 2
KOCHHYCa CyMMBI, 3. Pelenune ypaBHEeHUit, HCIONB3YsT (POPMYIIBI CIIOKEHHSI
KOCHHYC pasHOCTH 3. Pemenne ypaBHeHHH, HCTIONB3YsI (POPMYITBI CITOKEHUS
Tema 5.5 ®opmysl Coneprxkanne y4eOHOr0o MaTepuana OK.1-OK.5
JABOWHOTO aprymeHTta | 1. Msydenue Gopmys ABOWHOTO apryMeHTa 9

2. IlpeoOpa3oBaHie TPUTOHOMETPUUYECKUX BhIpaKEHUH 10 (opMysiaM IBOMHOIO aprymMeHTa

3. Pemienne ypaBHeHUH, UCTIOIB3YsI (POPMYITBI TBOMHOTO apryMeHTa

IIpakTnuyeckoe 3ansitue 16: «IIpumenenue popmys 1BOMHOTO apryMeHTa» 2
Tema 5.6 ®opmyisl Coneprxkanne y4eOHOr0o MaTepuana OK.1-OK.5
IIOJIOBUHHOT'O 1. I3y4yeHune Gpopmy MOJOBUHHOTO yIiia 2
aprymeHnTa 2. IlpeoOpa3oBaHye TPUTOHOMETPUUECKUX BhIpaKEHUH 10 (popMysiaM IMOJIOBUHHOTO apryMeHTa

3. Pemenne ypaBHeHH, UCTIONIB3Ys (POPMYITBI TOJIOBHHHOTO apTyMEHTa

IIpakTuyeckoe 3ansaTue 17: «[Ipumenenne GopmMyIl MOJTOBHHHOTO apTyMEHTAa 2
Tema 5.7 Coneprxanue yueOHOro MaTepuasa OK.1, OK.2,
IIpeobpasoBanue 1. ITpeoOpazoBaHre CyMMbI TPUTOHOMETPUYECKHX (PYHKLIUH B IPOU3BEICHHE 2 OK.3
TIPOCTEHIINX 2. IlpeoOpa3zoBaHue MPONU3BEICHHS TPUTOHOMETPUIECCKUX (PYHKIIUH B CYMMY

28



HaumeHnoBanue Coaepxxanue yuyeOHOro marepuana u GopmMbl OpraHu3anuu O0bem | ®opmupyemble
pa3/ieJioB M TeM AesITeIbHOCTH 00YYA0LIUXCS YacoB | KOMIIETeHIHH
1 2 3
TPUTrOHOMETpHUUECKUX | 3. BbIpaxkeHne TpPUroHOMETpUUECKUX (PYHKIMI Yyepe3 TAHI€HC OJIOBUHHOTO apryMeHTa
BBIPAKCHUN
Tewma 5.8 CpoiicTBa Coneprkanue y4eOHOT0 MaTepuraia OK.1, OK.2,
rpapuk pynkuun Y = | 1. O6nacts onpeneneHus u 06aacTb 3HaueHni QyHKIMn ) OK.3
sinX,y=cos X,y =19 | 2. I'padux pynxuuu
X, y=Cctgx 3. CBoiicTBa (yHKIUH
Tema 5.9 OOparHbie Copepxanre yaeOHOT0 MaTepuaa OK.1-OK.5
TpUTOHOMETpHYECKHE | 1. OOpaTHBIE TPUTOHOMETPUIECKIE (PYHKIINU: apKCUHYC, ApKKOCHHYC, ApKTaHTCHC 2
ynxuIHM 2. O6paTtHbie TPUrOHOMETpHUUECKHEe (DYHKIIUHU, UX CBOMCTBA U TpaduKu
KonTpoasb no paszgeay 5. IIpaktuueckoe 3ansitue 18: Perenue npocteimx TpuroHOMeTpUYECKUX YpaBHEHUI 2
Pazgen 6. Tpuronomerpuyeckne ypaBHeHNsl, HePABEHCTBA H HX CHCTEMbI
Tema 6.1 Copepxanre yaeOHOro MaTepuaia OK.1-OK.5
Tpuronomerpuueckue | 1. YpaBHeHHs, IPUBOIUMBIE K KBaAPATHBIM 5
YpaBHEHHUS 2. YpaBHEHHUs, pelIaeMble METOI0M Pa3IoKeHUsI HA MHOKUTEIN
3. OgHOpOHBIE TPUTOHOMETPUYECKUE YPABHEHUS
Tema 6.2 Coneprxanue yueOHOro MaTepuasa OK.I-OK.5
Tpuronomerpuueckue | 1. Pemienre TpUroHOMETPHYECKUX HEPABEHCTB 10 rpapukaM (yHKIHi 2
HCPaBCHCTBA 2. Pemienne TpUroHOMETPUUECKUX HEPABEHCTB MO €UHUYHON OKPYKHOCTH
IIpakTuueckoe 3ansiTue 19: Penenue TpUroHoMeTpHUeCKUX ypaBHEHUN 1 HEPABEHCTB 2
Tema 6.3 Cucrembl Coneprxanue yueOHOro MaTepuasa OK.I-OK.5
TpUTrOHOMETpHUYECKUX | 1.JIoHSTHE CUCTEMBI TPUTOHOMETPUYECKUX YPAaBHEHUH
YPaBHCHUH | 2. CiocoObl perieHyst CUCTEM TPUTOHOMETPUYECKUX YpaBHEHUN 2
HEPaBCHCTB 3 IlonsiTHE CHCTEMBI TPUTOHOMETPUUYECKUX HEPABEHCTB
4. CriocoObl perieHus CUCTEM TPUTOHOMETPUUECKUX HEPABEHCTB
Kontpoab no pazageny 6. Ipakruyeckoe 3ansatue 20: PemeHre TpUrOHOMETPUIECKUX YpaBHEHUI, HEPABEHCTB U UX 9
CUCTEM
Paszpnen 7. KoopauHaTsl 1 BEKTOPbI
Tema 7.1 Coneprxanne y4eOHOTo MaTepuana OK.1, OK.2,
[IpssmoyronbHas 1. JlexapToBa cucTemMa KOOpAWHAT B IPOCTPAHCTBE 2 OK.3
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HaumeHnoBanue Coaepxxanue yuyeOHOro marepuana u GopmMbl OpraHu3anuu O0bem | ®opmupyemble
Pa3iesioB H TeM JAeATEeIbHOCTH 00y4aloIUXCH 4YacoB | KOMIICTCHIUH
1 2 3

cucreMa KOOpAMHAT B | 2. YpaBHEHHE OKPYKHOCTH, c(epbl, IIOCKOCTH
IIPOCTPAHCTBE 3. PaccrosiHne MeXIy TOUKaMH

4. Ilpocreiiimue 3a1a4 B KOOpAMHATaX
Tema 7.2 BeKTOpBHI. Coneprkanue y4eOHOro MaTepurasa OK.1, OK.2,
JlencrBus ¢ 1. O3HakoMiIeHHE C TOHATHEM BeKTOpa. M3yueHue npaBui 1eHCTBUS C BEKTOpPAMU 2 OK.3
BCKTOpamMu 2. V3yyeHue npaBuIl JEMCTBUS C BEKTOPAaMH, 3aJaHHBIMH KOOPJHHATAMH
Tema 7.3 Ckansipaoe Copepxanue yueOHOro MaTepuana OK.1-OK.5
IPOU3BCACHUC 1. M3ydyeHue ckansipHOrO IIPOU3BEIECHUS BEKTOPOB
BEKTOPOB 2. Vcnionp30BaHue CKaSIPHOTO IPOM3BEACHNUS BEKTOPOB IPU PEIICHUH 3a/1a4 2

1. IlpumeHeHue KOOPAMHATHOIO METO/1a IPU PELICHUH NPUKIAIHBIX 33124

2. IlpumeHeHne KOOPAUHATHOTO METO/A IIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHHU
KonTtpoJas no pazaeny 7. [Ipakruyeckoe 3austue 21: «Pemenne 3a1a4 Ha KOOPIUHATHI U BEKTOPHI» 2
Pasnea 8. IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE
Tewma 8.1 Bzaumnoe CopepxaHue yueOHOT0 MaTepuaa OK.1, OK.2,
pacroyiokeHue 1. IIpu3Haku B3aUMHOI'O pacroIoKeHUs IPSMBIX, YTOJ MEXKAY NPSMBbIMU 2 OK.3
HIPSMBIX B 2. OnpeneneHue CKPENIMBAIOIIUXCS TTPSMBIX
IIPOCTPAHCTBE
Tema 8.2 Coneprkanne y4eOHOro MaTepuana OK.1-OK.5
[TapannensHOCTb 1 1. ®opmynupoBKa U NPUBEACHUE JOKA3ATEIBCTBA IPU3HAKA APAUIEIbHOCTH IPSIMON U
MEPIEHIUKYISIPHOCTD | IJIOCKOCTH 2
OPSAMOM U TIIOCKOCTH | 2. TeopeMbl 0 B3aMMHOM PacIONI0KEHUH MPSMOIl U MIIOCKOCTH

3. IlpumeHeHne mpu3HaKa U CBOMCTB NMapaljIeIbHOCTH MPSIMBIX U TUIOCKOCTEH MPH PEIICHUN

3a/1a4

IIpakTnueckoe 3ansiTue 22: «Pemenne 3a1a4 Ha IpUMEHEHNE TIPU3HAKOB U CBOWCTB 9

pacrnoI0KEHUs NPSIMBIX U IUIOCKOCTEN
Tema 8.3 Coneprkanne y4eOHOTO MaTeprana OK.1, OK.2,
[epnienaukynsap u 1. Yron Mexay npsiMoi U TIIOCKOCTBIO OK.3
HaKJIOHHaA K 2. Teopema o Tpex NepreHIUKYIAPAX 2

IIJIOCKOCTH

3. U306paxeHne Ha YepTeKax U KOHCTPYUPOBAHNE HA MOJIEJIAX YIJIOB MEXAY MPSMOIl U
IUIOCKOCTBIO

30



HaumeHnoBanue Coaepxxanue yuyeOHOro marepuana u GopmMbl OpraHu3anuu O0bem | ®opmupyemble
Pa3iesioB H TeM JAeATEeIbHOCTH 00y4aloIUXCH 4YacoB | KOMIICTCHIUH
1 2 3
Tema 8.4 B3aumuoe Coneprkanue y4eOHOT0 MaTepuasia OK.1-OK.5
pacIoIoKEHNE 1. Ilpu3Haku 1 cBOICTBA NapajlIeIbHBIX MNIOCKOCTEN 2
TJIOCKOCTEH 2. Ilpu3Haky M CBOICTBA NEPIEHIUKYISPHBIX TNIOCKOCTEH
IIpakTnyeckoe 3ansitue 23:: «Pemienue 3a1a4 Ha MEPICHIUKYISPHOCTD TUIOCKOCTEH» 2
Tema 8.5 Paccrosinue Copepxanne yaeOHOTo MaTepuana OK.1-OK.5
OT TOYKH IO 1. Paccrosinue MEXAY IIOCKOCTSIMU
IIIOCKOCTH, OT 2. PaccTosiHME MEXKTY CKPEIMBAIOIMMUCS IPAMBIMH
TIpAMOM 110 3. Paccrostnre Mexxay pOU3BOIBHBIMU (PUTYpaMu B TIPOCTPAHCTBE 2
TUIoCKOCTH 1. ITapanienbHOE TPOEKTUPOBAHKUE U €TI0 CBOWMCTBA
2. Teopema o miomaau OpTOroHaJbHON MPOEKIMK MHOTOYTOJIbHUKA
3. B3aumHoe pacrnonoxeHrne NpoCcTpaHCTBEHHBIX GUTYp
KounTpous no pazaeny 8. [Ipakrnueckoe 3ausiTue 24: HaxoxaeHne pacCTOSHUN OT TOYKH JIO TFIOCKOCTH, OT MPSMOit 2
710 IJIOCKOCTH, MEXKAY CKPEIIHMBAOIIUMHUCS IPSIMBIMU
Pa3nes 9. MHOrorpaHHUKHU U KpyIJible TeJa
Tema 9.1 Copepxanre yaeOHOro Marepuaa OK.1, OK.2,
MHororpanHuku 1. Pa3nuyHble BUbI MHOTOI'paHHUKOB. BepiinHbl, pedpa, rpaHu MHOTOIpaHHHUKA OK.3
2. Pa3BepTka MHOTOTpaHHHKA 2
3. MHororpanssle yribl. Beinykibsie MHOrorpanauku. Teopema Ditniepa
Tema 9.2 Coneprxanue yueOHOro MaTepuasa OK.1, OK.2,
[IpaBunpHbIE 1.IloHsTHE IPAaBUIBHOIO MHOTOTPaHHMKA 2 OK.3
MHOTOTDaHHHKH 2.Busipl NpaBUIIbHBIX MHOTOTPAHHUKOB, UX CBOMCTBA
Tema 9.3 ITpusma Coneprxanue yueOHOro MaTepuaa OK.I-OK.5
1. Ilpsimast ¥ HaKJIOHHAS MTPU3Ma 2
2. IlpaBuibHas mpu3Ma
3. Iomiaab MOBEPXHOCTH M 0OBEM MPU3MBI
4. CUMMETpHUH B IpU3MeE
IMpakTuyeckoe 3ansaTHe 25: «BBrucIeHNE 3JIEMEHTOB TIPSIMON TTPH3MBD» 2
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HaumenoBaHue Conepixanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem | ®opMupyemble
pa3/1esi0B U TeM AeATeJIbHOCTH 00y4aloluXCcs YacoB | KOMIIETEHIIUH
1 2 3
Tema 9.4 Coneprkanue y4eOHOT0 MaTepuasia OK.1, OK.2,
[Tapamnenenumnen. 1.D51eMeHTHI B apajuiesenumnese 1 Kyoe OK.3
Ky6 2. CummeTpu B KyOe U B apasuie/ienure/ie 2
3. [Tmomranpk moBepxHOCTH U 00BEM MMapajuIeenuIiea u Kyoa
Tema 9.5 IMupamuga Coneprkanue y4eOHOT0 MaTepuasia OK.1-OK.5
1. Onucanue u xapakTepucTuka nupamuasl. [IpaBunbHas nupamuaa. Terpasap 5
2. CUMMeTpHUH B TUPAMUJIC
3. [1nomanp MOBEPXHOCTU U O0BEM MUPAMUIBI
IIpakTuyeckoe 3ansiTue 26: «BrryncieHne 3€MEHTOB TUPAMHUIBD» 2
Tema 9.6 Ceuenus Copepxanne yaeOHOT0 MaTepuaa OK.1, OK.2,
MHOT'OI'PaHHUKOB 1. Ceuenust kyba, MPU3MBI OK.3
2. CeueHus nupaMuibl U YCEUEHHON MUpaMUIbI 2
3. [IpencraBnenue o mpaBUIbLHBIX MHOTOIPAHHUKAX (TETpadape, Kyde, oKTadIpe, JoaeKadape U
HKOCad]IPe)
Tema 9.7 LHunuaap Copepxanue yueOHOro MaTepuana OK.1, OK.2,
1. OcHoBaHue, BBICOTa, 00pa3yromias MUIUHApPA OK.3
2. boxoBast TOBEpXHOCTh, pa3BepTKA MUITHUHJIPA 2
3. [Tnomanp MOBEpXHOCTU U 00BEM
Tema 9.8 Konyc Coneprxanue yueOHOro MaTepuaa OK.1, OK.2,
1. OcHoBaHue, BbICOTa, 00pa3yroIIas KOHyca U YCEYEHHOTO KOHYyCca OK.3
2. BokoBasi TOBEPXHOCTH, pa3BepTKa KOHYCa M YCEYEHHOTO KOHYyCa 2
3. OceBbIe ceUeHHsI U CeYCHHUs], TapallieNbHbIe OCHOBAHUIO
4. ITnomaab MOBEpXHOCTH U 00BEM KOHYCa U YCEUEHHOTI'O KOHYCa
Tema 9.9 Illap u Coneprkanne y4eOHOT0 MaTepurana OK.1, OK.2,
chepa 1. llap, ero ceyenus OK.3
2. Yactu mapa 2
3. Coepa, ee ceuenus
4.11n01maaps MOBEPXHOCTH U 00bEM
KonTpoab no pazaenay 9. llpakruueckoe 3ansitue 27: Perenue 3a1a4 Ha KOMOMHAIIMIO TeJl 2 OK.1-OK.7
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HaumeHnoBanue Coaepxxanue yuyeOHOro marepuana u GopmMbl OpraHu3anuu O0bem | ®opmupyemble
Pa3iesioB H TeM JAeATEeIbHOCTH 00y4aloIUXCH 4YacoB | KOMIICTCHIUH
1 2 3
Pa3zgen 10. Hauaysia MaTeMaTH4eCKOr0 aHAJIN3A
Tema 10.1 Coneprkanue y4eOHOro MaTepuasia OK.1-OK.7
ITocnemoBarenbHOCTH | 1. CrOCOOSBI 3ajaHUs M CBOMCTBA YHCIIOBBIX IIOCIJIEN0BATEIHHOCTEN 2
2.CyMMUPOBaHHUE MOCIIEI0BATEIbHOCTEN
3. beckoHnewyHo yObIBaroOIIasi reOMETPHYECKast Mporpeccus u e€ cymma
Tema 10.2 Ilpenen Coneprxanue yueOHOro MaTepuasa OK.1-OK.7
YHCIIOBOU 1.IToHsATHE O Mpenene NociIe10BaTENbHOCTH. 9
MOCJICIOBATEILHOCTH | 2. HaxoxaeHue npesesna YucaoBOM MoCaea0BaTeIbHOCTH
3. CymiecTBOBaHuE Npe/iesia MOHOTOHHOM OrpaHUYEHHOM IOCIIEN0BATEIBHOCTH.
IpakTuyeckoe 3ansiTue 28: Perenne 3a1a4 Ha HAXOXKICHUE TIPEJIETa YHCIOBBIX 9
IIOCJIEJ0BATEIbHOCTEN
Tema 10.3 IIpenen Copepxanre yaeOHOro MaTepuaia OK.1-OK.7
Gynxun 1. ITonsTue npenen GpyHKuUU 2
2. Ilpenen pyHKLIUU B TOUKE
Tema 10.4 Copepxanne yaeOHOTO MaTepuaa OK.1-OK.7
IpousBonHas 1. ITonsTHe 0 MPON3BOAHON (DYHKIIMHU, €€ TEOMETPUUECKUIN U (PU3NIECKHUI CMBICIT 9
ynxHIHI 2. YpaBHEeHHE KacaTelabHOH K rpaduky QyHKINN
3. Ilpon3BoIHBIE CYMMBI, pa3HOCTH, POU3BEICHHS, YACTHOTO
Tema 10.5 IIpaBuia Coneprxanue yueOHOro MaTepuasa OK.1-OK.7
nuddepenumpoBanus | 1. [Ipou3BoaHbBIE CyMMBI M PA3HOCTH 2
2. Ilpon3BoIHBIC TIPOU3BEICHHS U YACTHOTO
IIpakTuyeckoe 3ansiTue 29: «BrrancieHne Mpou3BOIHBIX O MTPaBHIaM T GEPEHITMPOBAHUS 2
Tema 10.6 Coneprxanue yueOHOro MaTepuasa OK.1-OK.7
IIponsBozaHbIe 1. BeiBog popMyIibl TpOM3BOAHOM CTEMEHHON (DYHKIIMU 5
CTCIICHHOI QYHKIMH | 2. TabuIia IPOU3BOIHBIX
3. Beruncnenne npon3BOIHON CTETIEHHON (BYHKIIUU
Tema 10.7 Coneprxanue yueOHOro MaTepuasa OK.1-OK.7
IIponsBozaHbIe 1.BsiBo popMysT MPOU3BOAHBIX TPUTOHOMETPUUECKUX (YHKIIHIM 2
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HaumeHoBaHue Conep:xanue yuedOHOro MaTepuasa u popMbl opraHu3anuu Oo0bem | ®opMupyemble
pa3/ieJioB M TeM AesITeIbHOCTH 00YYA0LIUXCS YacoB | KOMIIETeHIHH

1 2 3
TPUTOHOMETPHUUECKUX | 2. Bbruncienue npon3BOAHBIX TPUTOHOMETPUYECKUX (DYHKIIHIT
byHKIUH
Tema 10.8 Coneprkanue y4eOHOT0 MaTepuraia OK.1-OK.7
IIpon3sBosHbIe 1. BbIBOZ OCHOBHBIX (POPMYII IPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKITHIA 5
OCHOBHBIX 2. TabGauia nporu3BOIHBIX
SJICMCHTAPHBIX 3. BeluuciieHye mpou3BOAHBIX OCHOBHBIX DJIEMEHTAPHBIX ()YHKIUIA
bynrunit IpakTuyeckoe 3ansiTue 30: «BrrancieHne NpOU3BOIHBIX OCHOBHBIX SJIEMEHTAPHBIX (DYHKITHIT» 2
Tema 10.9 Copepxanne yaeOHOTo MaTepuaa OK.1-OK.7
Hubdepenposanne | 1. Boisox GpopMysibl IPOM3BOAHON CTENEHHON (YHKIMHU C JIMHENHBIM apTyMEHTOM 5
MOACTaHOBKOU 2. Tabnuua npou3BOAHBIX PYHKIMN C JIMHEHHBIM apryMEHTOM

3. [Ipumeprl HaXOXKAEHUSI TPOU3BOIHBIX (DYHKIUHI C TUHEHHBIM apryMEHTOM
IIpodeccrnonaibHO-OPUEHTHPOBAHHOE COJIEPKAHME

Tema 10.10 Copepxanue yueOHOro MaTepuana OK.1-OK.7,
[Ipumenenue 1. TIpoMexyTKH BO3pacTaHus U YObIBaHUS (DYHKIIUH 2 IK.1.3
IPOM3BO/IHOM K 2.BeITyKi10cTh QYHKITUH, TOYKH ITepernda 11IK.1.8
HOCTPOCHHIO IMpakTnyeckoe 3anaTue 31: «MccnenoBanne QyHKIUH C TOMOIIBIO TPOU3BOTHOM U
rpacuKos nocTpoeHue rpahuKoB» 2
Tema 10.11 Coneprxanue yueOHOro MaTepuasa OK.1-OK.7,
[Ipumenenue 1. YcraHoBieHue cBs3U CBOWCTB (DYHKIIMU M POU3BOAHOM 1O UX rpadukam 2 [K.1.3
TIPOU3BOJIHOM K 2. IlponsBogHBIE O0pATHON (QYHKIIUN M KOMITO3UITNH (DYHKITHH
MCCICIOBAHMIO IMpakTnyeckoe 3ansaTue 32: «HaxoxaeHne CKOPOCTH ISl MPOIIECCa, 33AaHHOTO (HOPMYIIOi 1
yHKIHH rpaduxom 2
Tema 10.12 Coneprxanue yueOHOro MaTepuala OK.1-OK.7,
[Ipumenenue 1. HaumMeHblee ¥ HauboJIbIIEe 3HAUCHUS QYHKIIUH IK.1.3
TIPOU3BOHOM K 2. Ilpumepsl UCTIOIB30BAHUS IPOU3BOTHOMN JIJIS1 HAXO0XKICHHUS HAWIIYUIIIETO PEeLIeHNs B 2 I11K.1.8
PCHICHUIO MPUKIAAHBIX 3a7a49ax

MPUKIIAAHBIX 3a1a4
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HaumeHnoBanue Coaepxxanue yuyeOHOro marepuana u GopmMbl OpraHu3anuu O0bem | ®opmupyemble
pa3/1esi0B U TeM AeATeJIbHOCTH 00y4aloluXCcs YacoB | KOMIIETEHIIUH
1 2 3
KoutpoJas no pasaeny 10. [Ipaktudeckoe 3anstue 33: Pemienne 3a1a4 Ha UCIIOIB30BaHUS IPOU3BOTHOM IS 2
HAXO0XJACHUS HAWIY4IlIEero pe3ysabTaTa
Pazgen 11. UaTerpaj u ero npuMeHeHue
OcHOBHOE co/iep:KaHue

Tema 11.1 Coneprkanue y4eOHOro Marepuasa OK.1-OK.5
[TepBooOpaznas 1. IlonsiTue nepBooOpa3Hoii. Tabmua nepBooOpa3HBIX 5

2. [1paBuiia HaX0XI€HUS IEPBOOOPA3HBIX

3. [Ipupaienne nepBoodbpa3Hoit
Tema 11.2 Copepxanue yueOHOro MaTepuana OK.1-OK.7
Heonpenenennsiii 1.IlonsiTHe HEOIPEACIIEHHOT'O UHTErpalia
HHTCIpal 2.Tabnuiia OCHOBHBIX HEONPEIEICHHBIX HHTETPAJIOB 2

3.OcHOBHBIE METO/Ibl UHTETPUPOBAHUS

IIpakTuyeckoe 3ansitue 34: HaxoxaeHne HeonpeeeHHBIX HHTETPAJIOB 2
Tema 11.3 Copepxanre yaeOHOro MaTepuaia OK.1-OK.5
IIpumenenne 1. dopmyna Herotona-JlelOHuIa
MHTErpana K 2. IlpumMeHeHne onpeeieHHOT0 HHTErpalia Il HaXOXK/ICHUS TUIONIa i KPUBOIWHEHHON 2
BBIUHCIIEHUIO Tpanemnuu
TIomaAen 3. Ilpumepsl mpuMeHeHHs HHTETpajia B reoMmeTpun. MHTerpanbHas ¢popmyna o0béma

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

Tema 11.4 Coneprxkanne y4eOHOr0o MaTepuana OK.1-OK.7,
OnpenenexHHsIi 1.I'eomMeTpHUECKHil CMBICI ONPEIETEHHOTO HHTErpaia 2 IIK.1.3
HHTETpall 2.IlpuMeHeHne ONpeIelICeHHOT0 HHTErpasia Ajsl peleH s 3a1a4 IIK.1.8

IpakTuyeckoe 3ansiTue 35 HaxoxaeHne onpeneeHHbIX HHTETPAJIOB 2
Kontpoasn no pazaeny 11. IlpakTuyeckoe 3ansatue 36: Pemenue 3a1a4 Ha MPUMEHEHHE HHTETpaa 2
Pa3nea 12. KomOnnaropuka

OcHoBHOE coepkaHue

Tema 12.1 Coneprxanne y4eOHOTo MaTepuana OK.1-OK.7
KomOunatopHusie 1. Mcropus pa3BUTHSI KOMOMHATOPUKHU 2

3aJ1a41, OCHOBHEIE

2. Pemenwne 3ay1a4 Ha mepeOOp BapHaHTOB
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HaumeHoBaHue Conep:xanue yuedOHOro MaTepuasa u popMbl opraHu3anuu Oo0bem | ®opMupyemble
pa3/1esi0B U TeM AeATeJIbHOCTH 00y4aloluXCcs YacoB | KOMIIETEHIIUH
1 2 3
MOHSTHS 3. Perenue 3a/1a4 o npaBuiy YMHOXKEHHS
KOMOWHATOPUKH 4. 3aaun Ha MOJICUET YMCIIAa pa3MEIICHUH, IepeCTaHOBOK, COUCTAaHUN
IIpakTnyeckoe 3ansiTue 37: 3a1a4n Ha MOJICUET YMCIIA pa3MEIICHUH, TEPECTAaHOBOK, COUCTAHUN 2
Tema 12.2 ®opmyna Coneprkanue y4eOHOT0 MaTepuaia OK.1-OK.7
6unoma HeroToHa 1. dopmyna 6uHoma HeroToHa 5
2. CpolicTBa OMHOMHUATBHBIX KOA(D(PHUIIMEHTOB
3. Tpeyronpauk [Tackamns
Kontpous no pazaeny 12. Ilpakruueckoe 3ansitue 38: «Pemienue 3a1a4 mo KOMOMHATOPUKE» 2
Pa3nes 13. Jy1eMeHTHI TeOPHH BePOSITHOCTEN U CTATHCTHKH
Tewma 13.1 DnemeHTHI Copepxanre yaeOHOro MaTrepuaa OK.1-OK.7
Teopuu BepostHocTel | 1. Kimaccuueckoe onpe/eneHue BeposTHOCTH 2
2. CoObITHE, BEPOSITHOCTH COOBITHS
3. Perenne 3a1a4 Ha HaX0X/I€HWE BEPOATHOCTH HACTYIIJICHUS COOBITUS
Tema 13.2 Copepxanre yaeOHOro MaTepuaia OK.1-OK.7
JuckpeTHas 1. luckpeTHas ciiy4aiiHas BETUYMHA, 3aKOH €€ pacipe/IeIeHUs 2
CITyqaiHas BEMYUHA | ) UycioBbie XapaKTEPHCTHKI AHCKPETHOMN CIydailHON BEINIMHbI
IIpodeccnoHATBHO-OPHEHTHPOBAHHOE COACPKAHUE
Tema 13.3 TonsTHE O Coneprkanne y4eOHOro MaTepuana OK.1-OK.7,
CTaTUCTUKE 1.CtatucTrKa Kak HayKa I1K.1.8
2.CpenHee apudpmMeTHyecKoe, CpeIHEB3BEICHHOE apu(pMeTHIecKoe, poJib oKas3aresei B 4
HKOHOMUKE
3.MenuaHna 1 MoJia, AMCIIEPCHUS YUCIOBOTO Psijia
4.CratucTuyeckue rnoxkasareian B dKOHOMHUKE
Tema 13.4 Coneprxkanne y4eOHOTo MaTepurana OK.1-OK.7,
IIpencraBnenue 1. IlpencraBienre gaHHbIX (TaOIUIBI, AUATPAMMBI, rpaUKN) 2 I1K.1.8
JAaHHBIX 2. I'eHepasibHasi COBOKYITHOCTb, CIIOCOOBI 00paOOTKH CTATUCTUYECKUX JTAHHBIX
IMpakTnyeckoe 3ansaTue 39: «OOpabOTKA CTATUCTHYCCKHUX JTAHHBIX) 2
Coneprxanue yueOHOro MaTepuasa 5 OK.1-OK.7,
1. IIpakTHUecKne SKOHOMUYECKHE 3319l 1 MaTeMaTHIECKasi CTaTHCTHKA IK.1.8
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HanmenoBanue Conep:xanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aUNU O0bem | ®opmupyemble
pa3/1esi0B U TeM AeATeJIbHOCTH 00y4aloluXCcs YacoB | KOMIIETEHIIUH
1 2 3

Tema 13.5 2. CriocoOBblI peleHus MPUKIATHBIX 3a/1a4 C IPUMEHEHHUEM BEPOSITHOCTHBIX METOJIOB B

[IpakTuueckue SKOHOMHUKE

3aJ1auu

Kontpous mo pazaeny 13. Ilpaktudeckoe 3anatue 40 Pemenne npakTHyecKux 3a/1a4 ¢ IPUMEHEHHEM BEPOSTHOCTHBIX

METOI0B 2

KoHcynabTanum K 3K3aMeHy 4

JK3aMeH 8

Htoro |l cemecTp 164

Bcero: 256
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2.3 Conep:kanue JOMANIHUX 3aJaHUIT 00yYaAIOIIUXCS

Haumenoanue Coaeprxanue J0MalIHero 3aJaHUA
TeMbl

Tema 1.1 IToaroroBuTh M0KIaI Ha TeMy «MaremaTuka B IPAKTUYECKOU JIESITEIIbHOCTH

Tema 1.2 I1.1, ¢.313-321. Yucna u anredpanueckue BeipaxkeHus. [1] Maremaruka: anredpa v Hayana MaremaTuieckoro ananmsa. 10-11
kiaccel / IILA. Amumos [u 1p.]. — M., [Ipocsemenue, 2016.-463c. Bemoanenue N3

Tema 1.3 I'naBa 3. §1. Pemienue nuHEHHBIX ypaBHCHUI C OHOM repeMeHHO. §2. Perienne TMHEHHBIX HEPABEHCTB C OJIHOM mepeMeHHOoH [3]
boromonos H. B., [IpakTuueckue 3anatus no maremaruke. — M., Boicias mkona, 2013.-495 c. BeinonHeHne HHANBUTYaIbHOTO
nomamHero 3aaanus (M13)

Tema 1.4 [3] I'maBa 3. §4,5 Pemenue cucremM ypaBHeHU# ¢ 1Byms nepeMeHHbIMU. Beimonnenue MJ/13

Tema 1.5 [3] I'naBa 3. §12, 13 Uppaunonansuble ypaBHeHus. Beimonnenne N/13

Tema 2.1 [1] T'nara l. §1. llensie u pantmonansHbie yncia. §2. JleficrBurensusie uncia. Bemonnenne 1J13

Tema 2.2 [1] I'naBa |. §3. Omnepanuu c neiictBuTenbHbIME ynciaMu. Bemmonnenne N/13

Tema 2.3 [3] I'naBa 14. §1. KominekcHple yncia 1 UX TeoMeTpudeckas HHTepnperauus. §2. JlefcTBus Ha/l KOMIUIEKCHBIMU YHCIIaMH,
3aJjaHHBIMU B anrebpandeckoid popme. Bemmonnenne /13

Tema 3.1 [3] I'maBa 4. §1. ®ynkumsa. O61acTh onpeneneHuss © MHOKECTBO 3HaueHNH GyHkimn. Bemonnenne M/13

Tema 3.2 [3] I'maBa 4. §1,2. ®yukuus. [Toctpoenue rpadukos Gynkumii. Beimonunenue 113

Tema 3.3 [1] I1.6, ®ynkuuu u rpaduku, c.333. Bemmonnenne /13

Tema 3.4 [1] I'nasa Il. §7. B3aumuo obpatubie pynkunu. Bemonnenne U/13

Tema 4.1 [1] I'naBa I. §4. Apudmernyeckuii KOpeHb HaTypalibHON cTeneHu. §5. CTeneHb ¢ palloOHAIbHBIM U ACHCTBUTEIbHBIM IOKa3aTeNIeM
Bemonaenune NJ13

Tema 4.2 [1] I'naBa I. §6. Crenennas ¢ynkuus, e€ ceoiicta u rpaduk. §11 IlokazatensHas GpyHKIus, e€ cBoiicTBa U rpaduk BrimonHenue
N3

Tema 4.3 [1] I'masa Ill. §12 TTokazarenspHble ypaBHeHUs: Boimonnenne NJ13

Tema 4.4 [1] I'maga 1. §13 Tloka3zarensHbie HepaBeHCTBA. Boimonnenne MJ13

Tema 4.5 [1] I'masa Il1l. §14 Cucrembl nokazatenbHbIX YpaBHEHUN U HepaBeHCTB. Beimonnenne N/13

Tema 4.6 [1] I'maBa IV. §15. Jlorapudmsl. §16. CoiicTBa norapudmon Beimonnenne MJ13

Tewma 4.7 [1] I'maBa IV §17. JlecaTuunble u HaTypanbHble Jorapudmel. [lepexon k HoBomy ocHoBaHuIo Jorapudma. Bemmonnenue MJ13

Tema 4.8 [1] I'maBa IV. §18. Jlorapudmuyeckas ¢pynkuus, e€ cBoiicta u rpaduk. Bemmonnenne N3

Tewma 4.9 [1] I'maBa IV. §19. Jlorapupmuueckue ypapuenus. Bemmonnenne /13

Tema 4.10 [1] I'masa IV. §20. Jlorapudpmuyeckue HepaBeHCTBa. Beimonnenue 13

Tema 4.11 [1] I'maBa IV. §21. Cucremsl norapudmudeckux ypaBHeHuid. Boemmonnenune /13

Tema 5.1 [1] I'nmaBa V. §21. Paguannas mepa yria. §22. IIoBopoT TOUKM BOKpYT Hayana koopauHat. Beimonnenue 1J13

Tema 5.2 [1] I'maBa V. §23. Onpenenenne cuHyca, KOCHHyca, TaHr€Hca, KOTaHreHca yria. Bermonnenue MJ13
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HaumenoBanue

ConepskaHue J0MANITHEr0 3aJaHUS

TeMbl

Tema 5.3 [1] T'maBa V. §26. Tpuronomerpuueckue Toxxaectsa. Boimonnenne M]3

Tema 5.4 [1] Tnasa V. §28. ®opmynsl crnoxkenus, n.1 Cunyc, kocunyc. Bemmonnenne MJ13

Tema 5.5 [1] I'masa V. §29.Cunyc, KoCMHYC ¥ TaHT€HC JIBOMHOrO yria. Beimonnenne NJ13

Tema 5.6 [1] I'masa V. §30.Cunyc, KOCHHYC ¥ TaHT€HC MOJOBUHHOTO yria. Bemmonnenue N/13

Tema 5.7 [1] TnmaBa V. §32. Cymma u pazHocTh cuHycOoB. CymMMa U pa3HOCTh KOCHHYCOB. Boimonnenue NJ13

Tema 5.8 [1] 'naBa V. §41. CoiicTBa pyHkumu y = sin X u € rpaduk. §40. CoiictBa Ppynkuuu y = cos X u e€ rpaduk .§42. CpolicTBa
byakumn y = tg X u e€ rpaduk.§42. n.3 CpoiicTBa pyHKumu y = Ctg X u € rpaduk Beimoanenue N3

Tema 5.9 [1] I'maBa VI. §43. O6parubie Tpuronomerpudeckue pynkuuu. Bermonnenne 1J/13

Tema 6.1 [1] I'maBa VI. §36. Pemmenue tpuronomerpuueckux ypaBHenuil. Beimonnenue 1J13

Tema 6.2 [1] I'maBa VI. §37. [Ipumeps! peniennst npocTeHINX TPUTOHOMETPUYECKUX HepaBeHCTB. Brinonnenue NJ13

Tema 6.3 [1] I'maa VI. §38 IIpumepsl perieHus: cCCTEM TPUTOHOMETPUUYECKUX YpaBHEHH U HepaBeHCTB. Boimonnenue 113

Tema 7.1 I'maBa V. §1. KoopauHatel TOYKM W KOOpAMHATHI BekTopa. 1m.46. IIpsiMoyroibHas cCHCTeMa KOOPIMHAT B MPOCTpaHcTBe — [2]
I'eometpus 10-11 xnacest / JI.C. AtanacsH [u ap.]. — M., Ilpocsemenune, 2014. Beimmonaenne M]3

Tema 7.2 [2] T'naBa IV. §1. ITousitue BekTopa B mpoctpancTBe. §2. ClIoKeHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHCIIO.
Bemonuaenune NJ13

Tema 7.3 [2] T'naBa V. §2. CkanspHoe npou3sBeieHre BeKTopoB Beinmonnenne 113

Tema 8.1 [2] T'naga 1. §2. B3aumHoe pacrosiokeHue npsMbIX B IPOCTPAHCTBE. YTOI MKy ABYMsI psiMbiMU. Beimonnenne MJ13

Tema 8.2 [2] I'naBa 1. §1. I1.6. [TapanienpHOCTh OPSIMOI M TIOCKOCTH., [1.7. TleprneH IuKyIsIPHOCTD NPsIMOM ¥ TIocKocTH Bpimonnenue N3

Tema 8.3 [2] T'naga Il. §2. TlepnienauKkynsip ¥ HAKJIOHHBIC. YTOJI MKy IPSMOU M TUIOCKOCTBI0. Brimosnnenue /13

Tema 8.4 [2] TnaBa 1. § 3. INapamtensHOCTh TIOCKOCTEH. Bhimonnenue 13

Tema 8.5 [2] I'naBa Il. § 3. JIByrpanssIii yroi. IlepneHaukynsipHOCTh m1ockocteil. Beimonnenune M3

Tema 9.1 [2] T'naBa I11. Muororpanuuku. § 1. [Tonsitue MmHororpannuka. Beimosnnenne MJ13

Tema 9.2 [2] I'naBa I1I. Muororpanuuku. Beenenue. [IpaBuibHbie MHOTOrpaHHUKH. Boimonnenue NJ13

Tema 9.3 [2] T'naBa I11. Muororpanuuku. § 1,m.2. [Mpusma. Bemmonuenne UJ13

Tema 9.4 2] I'naga 1. § 4. Terpasap u napayutenenunes. § 5. Ky6. Bemonnenne N3

Tema 9.5 [2] T'naa I11. Muororpanuuku. § 2. [Tupamuga. Bemonnenne N3

Tema 9.6 [2] TnaBa I. § 4. I1.14. 3amaun Ha moctpoenue ceuenuii. Bermoanenue MJ13

Tema 9.7 [2] TnaBa VI. § 1. Huwmunuap. . 53. [onstue nmnunapa. Bemonnenue N3

Tema 9.8 [2] T'naBa VI. § 2. Konyc. Bemmoanenune 113

Tema 9.9 [2] T'nasa VI. § 3. Illap u cdepa. Bermmonnenne 1/13

Tema 10.1 [3] T'naBa 5. 1.1 beckoHeuHas uynciioBas mociie10BaTeIbHOCTh. Bemomaerue /13
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HaumenoBanue

ConepskaHue J0MANITHEr0 3aJaHUS

TeMbl
Tema 10.2 [3] 'masa 5. n.2 [Ipenen yncnoBoii nocienoBarenbHocTy Boimonnenne 1MJ13
Tema 10.3 [3] 'nasa 5 1.3 Ilpenen dbyakuun Bemonnenune NJ13
Tema 10.4 [1] T'naBa VIII. §44. ITpousBoanas. §48. ['eomerpuueckuii cMbIC npou3BoHOM. Beimoanenue M/13
Tema 10.5 [1] T'naBa VIII. §46. IpaBuna quddepennmuponanus. Bermonanenue 113
Tema 10.6 [1] T'maBa VIII. §45. Tlpoussoanas crenennoi Gynkuuu. Beimonnenne 13
Tema 10.7 [1] T'nasa VIII. §49. I[Ipou3sBoHbIe TpUroHOMeTpUIeCKUX QyHKIMNA. Boimonnenne M/13
Tema 10.8 [1] T'maBa VIII. §47. IlpousBoaHbie HEKOTOPBIX dIeMEHTApHBIX (pyHKIHi. Beimonnenue MJ13
Tema 10.9 [3] T'naa 7. §3. OcHoBHbIe npaBuia auddepenimpoBanus. Bemmonnenne /13
Tema 10.10 [1] T'nasa IX. §51. IlpumeHeHre IpoOU3BOAHON K MOCTPOCHNUIO rpadukoB (yHKIwit. Beimoanenue NJ[3
Tema 10.11 [1] T'nasa IX. §52. [lpumeHeHre MPOU3BOAHON K HcCliefoBaHuI0 QyHKIMU. Bemmonnenne M/13
Tema 10.12 [1] T'nasa IX. §53. [lpumeHeHre POU3BOIHON K PEIICHUIO MPUKJIAAHBIX 3371a4. Beimonnenne M3
Tema 11.1 [1] T'naa X. §54. IlepBoobpasnas. §55. [IpaBuina HaxoxIeHUs IepBO0Opa3HbIX. Beimoanenue NJ13
Tema 11.2 [1] T'naBa X. §56. Heonpenenennsiii uarerpai. Bemmonnenne NJ13
Tema 11.3 [1] T'naa X. §58. Beruyucienue mionaiei ¢ momMoInbo naTerpanos. Beimmonxnenne NJ13
Tema 11.4 [1] T'naBa X. §56. Onpenenennpiii uaterpai. Bemmonunenue /13
Tema 12.1 [1] T'naBa XI. §60. IIpaBuno npousseneHus. §61. [lepecranosku. §62. Pazmerenus. §63. CoueTanus u ux CBOMCTBa. BhimonHeHne
N3
Tema 12.2 [1] T'naBa XI. §64. bunom Herorona. Bemonnenne NJ13
Tewma 13.1 [1] T'nasa XII. §67. BepositHocTh coObITHIA. Bbimonnenne M3
Tema 13.2 [1] T'maBa XII. §68. Jluckpernas ciaydaiinas BennurHa. Bermogaaenue 1J13
Tema 13.2 [1] T'nasa XIII. §74. 11.1,2 TTousTHe MaTeMaTHYECKON cTaTUCTHKK. Brimosnenue NJ1[3
Tema 13.3 [1] TmaBa XIII. §74 1.3 Tlpencrasienue u 00paboTKa cratucTHueckor nadopmaruu 1MJ13
Tema 13.4 [1] T'naBa XIII. §73. Mepsl pa3opoca. 3agaua ¢.379. Bemonnenue UJ13

40




3. YCJIOBUA PEAJIN3ALIMA ITPOTPAMMBI OBIIEOBPA3OBATEJIBHOM YYEBHOUN
JUCHUIIJIMHBI OY/1.12 MATEMATHUKA

3.1. lnst peanu3anuy nporpaMmbl Y4eOHOH TUCIUTUIMHBI JOJDKHBI OBITh IPETyCMOTPEHBI CICAYIOIINE
CIIeIMaIbHbIC IOMEIICHNUS: «KaOWHET MaTeMaTHKN, OCHAIIEHHBII 000pyI0BaHUEM:

- IOCA/IOYHBIC MECTA 110 KOJIMYECTBY 00YYaIOIINXCS;

- pabodee MECTO MPeroIaBaTes;

- IOCKa.

TEXHUUYECKHMH CPEICTBaMH O0ydEHUS:

- JIMIICH3MOHHOE MTPOTPaMMHOE 00eCIICUeHHE B COOTBETCTBUH C cojiepkaHueM auciuruinabl (\Windows)
- IEPCOHAIILHBII KOMITBIOTED;

- MUKpO(OH;

- Web-kamepa Uil BUICOTPAHCISIINY;

- IEMOHCTPAUMOHHbBIA MYJIbTUMEAUNHBIA KOMIUIEKC;

- BBIXOJI B T7I00aJIbHYI0 ceTh MHTEepHeT.

3.2. UndopmannonHoe odecnevyeHne peaau3amun NporpamMmmbl
Jns peanusanuu mporpamMmbl OMOIMoTedHbIH (HOHI 00pa3oBaTEIbHONH OpraHW3alld HMEET

NeYaTHbIC U DJICKTPOHHBIE 00pa3oBaTelIbHbIC U WH(POPMAIMOHHBIC PECYPCHI ISl UCIOJIb30BAHUS B

00pa3oBaTeTLHOM TPOIIECCe.

3.2.1. IleyaTHble U31aHUuA

1. Anrebpa m Hauanma MatemaTudeckoro anamusa [Tekct]: yue6. mist 10 - 11 k. oGmieoOpasosar.
yupexnaenuit/ .A. Anumos [u ap]. — 3-e uza. — M., Ilpocsemenne, 2019. - 463 c.

2. Teomerpus, 10-11 [Tekct]: Yueb. ansa obmeobpazopar. yupexaenuit/ JI.C. Atanacsu [u ap). 2-¢
u3a. — M., Ilpoceemenne, 2020. -384 c.

3. Bboromonos H. B., [Ipaktudeckue 3ansaTus mo Matematuke [Tekct]: y4e0. mocobue Iisi CpeaHux
npod. yueb. 3aBenenuit/ H.B. boromosno. — 10-e uzz., ctep. — M.: Boicm. mik., 2020. -496 c.

3.2.2. DyIeKTpOHHBIC M31aHusl (JIEKTPOHHbIE pecypchl)

1. UndopmarnmonHble, TPEHUPOBOUHBIE W KOHTPOJIbHBIE MaTepHalibl [DIeKTpoHHBIN pecypcel//:
http://www. fcior.edu.ru;

2. Enunast komekiuu nupoBsIx 00pa3zoBatebHbIX pecypcos http://www. school-collection.edu.ru.

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. Anrebpa u Havanma wMaremaruueckoro ananmuza. 10-11 xmaccer [Tekct] : y4yeOHMK is
00111e00pa30BaTeNbHBIX OpraHu3aluii : 0a30BbIi U yriuyoneHHslid yposau / [, A. Anumos [u np.].
- Mockaa : [Ipocsemenue, 2019. - 463 c. 203k3.

2. NanmasH, A. A. Marematuka: y4eOHUK JUIsI CTYIEHTOB OOpa30BaTEIbHBIX YUPEKACHUM CPEIHEro
npodeccuonabHOTO 00pasoBanus / A. A. JlagasH. - 3-e uz., ucnp. u gon. - Mocksa : UTHOPA-M,
2019. - 544 c.

3. Anrebpa m Hayayla Martemarmueckoro amammsa. 10-11 kmaceer [Teker] @ ydeOHWK s
00111e00pa30BaTeIbHBIX OpraHu3alyii : 6a30BbIi U yrnyOnenHsiid yposuu / [IL. A. Anumos [u ap.].
- Mockaa : [Ipocsemenune, 2017. - 463 c. 303k3.

4. boromonoB, Hukonait BacunwseBuu. [Ipaktuueckue 3aHsaTus mo matematruke [Tekct] : yueOHOe
nocobue CIIO : s cTyaeHTOB 00pa3oBaTeNbHBIX YUPEKICHHHN CpeaHero mnpodeccrnoHalbHOTO
obpaszoBanus : [B 2 u.]. Y. 2. - Mockaa : FOpaiit, 2017. - 217 c. 203k3.

5. boromomnos, Huxomait BacunbeBuu. Ilpaktuueckue 3anstus mo maremaruke [Tekct| : ydeGHOE
nocobue st CIIO : a1 cTyieHToB 00pa30BaTeNbHBIX YUPEKACHUM CpeTHero MpodeccnoHalIbHOTO
obOpazoBanus : [B 2 u.]. Y. 1. - Mockaa : IOpaiit, 2017. - 284 c. 203k3.
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4. KOHTPOJIb U OILIEHKA PE3YJbLTATOB OCBOEHHMSI OBHIEOBPA3OBATEJBLHOM YYEBHOW JUCIHHUILIMHBI OY]I.12

MATEMATHKA
Mneke MeToAbI OLIEHKH
OK/TIK Pe3ysabTarsl 00yyeHus Kpurepum ouenku /oleHOYHbIEe
MepOonpusiTUs
OK 01 -BJIaJIETh METOJAMU JOKA3aTeNbCTB, aJITOPUTMAMU PEIICHUS [lepeuncinser cBoiicTBa cTeneHerd 4ucia, | TecTupoBaHuUE
3a/1a4; yMeHUue POPMYITUPOBAThH OMPEACIICHUS, AKCUOMBI H opmynupyer onpeneneHue Iorapudmy | MaremarTudeckuii
TEOPEMBI, IPUMEHSTH MX, IPOBOAUTH JI0Ka3aTeIbHbIE iucaa, - BBHIIOTHACT BBIMUCICHUC | yygrant
3HAQYEHHWM, BOCHPOU3BOAMUT  TOHSATHUSA
paccyXJIeHUs B XOJI¢ pPELICHHUs 3a/1a4; NuauBuayanbHas
paloHaIbHbIX, UPpALMOHATIbHBIX, 5
- YMETh ONEPUPOBATH MOHATUSMU: CTETICHb YHCIIA, TOTapu(pm TPHIOHOMETPHYECKHX ypaBHenwii, | CAMOCTOATENbHas paboTa
qucia, HEPaBEHCTB U X CHCTEM; Ipencranexne
YMEHHUE BBINOJIHATH BBIYMCIECHUE 3HAYECHUM M TPe00pa3oBaHus | OmuchiBaeT (YHKIHMIO, HPOM3BOAHYIO, | PE3YJILTaTOB
BBIP@KEHHI CO CTENEHAMH | JlorapudMaMu, IpeoOpa3oBanust | IEPBOOOPa3HYI0,  ONPEAENEHHBIH M | MPaKTHYECKUX paboT
JIpOOHO-pallMOHANIbHBIX BBIPAKEHUI; HEONPCEACICHHBIM HHTCTPAJIEL, KonTponbhas padora
- YMETb ONEPUPOBATH MOHATUSIMH: PAlIMOHATILHEIE, Huddepenuupyer OCHOBHBIC | Brimonnenne
dJeMEeHTapHble  (QYHKIHMH, HUCCIEAYyeT SK3aMCHANMOHHEIX 3aNAHUH

UppalMOHANIbHBIE, TOKa3aTelIbHbIE, CTCIICHHBIE,
JorapupMuUecKue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHIMHU: (YHKLINS, HETIPEPhIBHAS
GbyHKLMSA, TPOU3BOIHAS, TIEpBOOOpa3Has, ONpeeIeHHbIH
MHTETpall; yMETh HAXOIUTh POU3BOAHBIE JIEMEHTAPHBIX
(GyHKIUH, UCTIONB3YS CIIPAaBOYHBIE MaTepUabl; UCCIE0OBATh B
MPOCTEHIINX ClTydasix GYHKIMH Ha MOHOTOHHOCTh, HAXOJIUTh
HauOOoJIbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINN; CTPOUTH
rpad¥Ky MHOTOWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOT 0 aHaJIN3a; IPUMEHSATH IPOU3BOIHYIO IpU

(GYHKIIMM Ha MOHOTOHHOCTb, HAXOIHUT
TOYKH SKCTpeMyMa (DYHKIIUU C TIOMOIIBIO
MIPOU3BOIHON (PYHKIINU;

Bocnpon3BoauT MOHATHS palliOHAIbHOM,

JorapupMHUECKOM,
TPUTOHOMETPUUECKOHN (PYHKIIMIA;

Crpour rpaduKu palOHAIbHOH,
JoTapu(PMHUIECKOMH,
TPUTOHOMETPUYECKOMN byHK1HY,

OCYILIECTBIISIET UX aHAJU3 [0 OCHOBHBIM
napameTpam;
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pElIeHNN 334 Ha ABM)KEHUE; pelaTh PAKTUKO-
OpPHEHTUPOBAHHBIC 33/1a41 HAa HAaUOOJIbIINE U HAUMEHBIINE
3HAUEHUS, HA HAXO0XIEHNE IIyTU, CKOPOCTU U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHAMU: PAllMOHANbHAS (PYHKIHS,
nokaszarenabHas QyHKIMs, CTeleHHas QyHKIMS,
norapupmuyueckas GyHKUUsA, TPUTOHOMETPUUECKUE (PYHKIIUH,
oOpaTHble PYHKLUHU; YMEHHE CTPOUTH TPaPUKH N3yUEHHBIX
(GyHKLIMH, UCTIOSIB30BaTh I'paMKHU MPU U3YYEHUU IIPOLIECCOB U
3aBUCHMOCTEH, IPU PELICHUHU 33]a4 U3 IPYTUX yUEOHBIX
IIPEIMETOB U 3a/1a4 U3 peajbHON KU3HU; BbIpaXaTh
(dbopMyaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

- YMETb peliaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM
qucyie Ha MPOLIEHTHI, I0JU U YacTH, Ha IBUXKEHUE, padoTy,
CTOMMOCTb TOBapOB U YCIYT, HAJIOTH, 3a/1a4l U3 00JIaCTH
yIIpaBJIEHUs IMYHBIMU U CEMEHHBIMU (pUHAHCAMHU); COCTABIIATh
BBIPQ)XEHUS, ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 11O
YCIIOBUIO 33J]a4H, UCCIIE0BATh ITOJIyYEHHOE PEIICHHUE U
OLICHUBATH MPaBI0N0I00HOCTH PE3yJIbTATOB;

- YMETb OIEPUPOBATh MOHATUSAMU: CpeHEee apuPpMETHIECKOE,
MeraHa, Hauoosblliee ¥ HaMMEHbIIee 3HaUeHUs, pa3max,
Jucrepcusi, CTaHJapTHOE OTKJIOHEHHE YHCIIOBOIO Habopa;
YMETh U3BJI€KATh, HHTEPIIPETHPOBATH MH(OPMAIIHIO,
NPEJCTAaBICHHYIO B Ta0IUIaX, HAa AUarpaMmmax, rpadukax,
OTPa)KAOIYI0 CBOMCTBA PEAJIbHBIX ITPOLIECCOB U SIBICHUIA;
NPEJCTABIATh HH(OPMAIIHMIO C TOMOIIBIO TAOIHUI I JUArPaMM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHbIE, B TOM YHUCJIE C
MPUMEHEHHEM I'pa)UUECKUX METO/I0B U SJIEKTPOHHBIX
CPEICTB;

Pemaer TekcTOBBIE 3a1a4M, B TOM YHCIIE
Ha MPOLICHTHI, 10JI1, YACTH, Ha JIBHXKCHHE,
paboTy, CTOMMOCTH TOBapOB M YCIYT,
HAaJOIH;

OmnuceiBaeT OCHOBHEIC CBOICTBa
GbyHKIH;

Paznuuaer OCHOBHBIE CTATHCTUYECKHE
MOKa3aTeu: cpenHee apupMeTHIecKoe,

Me/ihaHa, pa3max, JTICTICPCHS,
CTaHJApTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa;

Berunciaser OCHOBHEBIE CTaTHCTHYCCKHE
IIoKa3arejun: CpCIaHCC apHQ)MeTH‘leCKOC,

MeJIuaHa, pa3max, JUCTICPCHS,
CTaHJapTHOE OTKJIOHEHHE YHCJIOBOIO
Habopa;

CrtpouT TaONUIBI W JUArpaMMbl IS
BHU3YyaJIbHOT'O MpeaACTaBJICHUA

CTaTUYeCKON MHpOpMaINH;
Bocnpous3Bogutr MoHATHS — CIydailHOTO
COOBITHS, XapaKTEepHU3yeT BEPOSITHOCTD
ciryyaitHoro COOBITHS, BBIUUCIISIET
BEPOSITHOCTh C TIPUMEHEHUEM (OPMYII
CJIO’KEHUS U YMHOKEHHSI BEPOSTHOCTH;
OmnwuceIBaeT crepeoMeTpuyecKie Qpurypsi
U DJIEMEHTHI: TOYKA, MpsiMasi, MIIOCKOCTb,
MIPOCTPAHCTBO, CKpeIIMBaroIuecs
psIMbIe, MHOTOI'pPaHHUK, KYyO,
napajyieNienunes, Mpu3Ma, [HPaAMHUTIA,
LHWINHAP, KOHYC, map, cgepa u T.1.;
N306paxaer 0ObeMHBIE TE€OMETPUUECKHE
TeJla: MHOTOI'PaHHUKH U TeJia BpallleHUs ¢
MOMOIIIEI0 YEPTEKHBIX MHCTPYMEHTOB WU
9JIEKTPOHHBIX CPEJICTB;
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- YMETb OIIEPUPOBATH ITOHATUAMMU: CIIYYAUHBINA OIBIT U
CIIy4aifHOE COOBITUE, BEPOSTHOCTh CIIY9allHOTO COOBITHS;
YMCHHC BbIYUCIATE BEPOATHOCTL C UCIIOJIb30BAHUCM
rpadMUecKux METOJI0B; IPUMEHATH (POPMYJIIBI CIIOKEHUS U
YMHOKEHUS BEPOSTHOCTEN, KOMOUHATOPHBIE (DAKTHI U
(hopMyIIbl IPU pEeUICHUH 33/1a4; OLIEHUBATh BEPOSATHOCTH
pealIbHBIX COOBITHIT; 3HAKOMCTBO CO CITy4YailHBIMU
BEJIMYUHAMU;

- YMCThb OIICPpHUPOBATH MOHATUAMM: TOYKA, IpsAMadA, IJIO0CKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN YIroJl, CKPEIIMBAOIINECS MIPSIMBIE,
[apaJuIeIbHOCTD U NEPIEHINKYIAPHOCTD IIPSIMBIX U
IIJIOCKOCTEM, YrOJl MEXAY IIPSAMBIMH, YIOJl MEKIY NPSAMOU U
IJIOCKOCTBIO, YTOJl MEKY MIOCKOCTSIMHU, PACCTOSHHUE OT TOUKH
710 TJIOCKOCTH, PACCTOSIHUE MEXTY MPSMBIMH, PACCTOSTHUE
MEX1y TIOCKOCTSMU;

- YMETh ONEPUPOBATH MOHATUSMU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHUKA, Ky0, Mapaienenure]], Ipu3Ma, mupaMua,
¢urypa v NoBEpXHOCTb BpallleHUs, LIWINHIP, KOHYC, 11ap,
cdepa, ceueHust PUTYpHI BpallleHHUs, TIIOCKOCTh, KACAOIIAsICS
cdepbl, IUIUHAPA, KOHYCA, IJI0IaAb TIOBEPXHOCTH MUPAMHU/IbI,
MPU3MBI, KOHYCa, IWJIWHIPA, II0Ia1b chepbl, 00beM Kyda,
MPSIMOYTOJIBHOTO TIapaJuieNenune1a, TUpaMubl, TPU3MBI,
IWIMH]Ipa, KOHYCa, IIapa; yMEeHHue 300paxarhb
MHOTOTPaHHHUKH ¥ TIOBEPXHOCTH BPAIICHUS, UX CEUCHHS OT
PYKH, C TOMOIIbIO YePTEIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPEIICTB; YMEHHE PACIlO3HaBaTh CAMMETPHIO B POCTPAHCTBE;
YMCHHUEC pacCliO3HaBaTh MPAaBUJIIbHBIC MHOT'OI'PAaHHUKH,

- YMCTb ONCPHUPOBATH MOHATUAMMA: IBVKCHUC B IIPOCTPAHCTBCE,
0100HbBIE (PUTYPBI B IPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE

BbIuuciisier TeoMeTpHuYeCKUe BETUYHUHBI
(MHa, yroi, iomaib, 00beM, IJIoa b
MOBEPXHOCTH), HCIOJB3yS H3Y4YCHHBIC
(hOpMYyIIBI B METOIBI;

Paznuuaer  MOHSATHA:  ONpeneNeHue,
aKCHoOMa, TeopemMa, CJIeJICTBHE, CBOMCTBO,
MPHU3HAK, JI0KA3aTeILCTBO, PABHOCHIIbHBIC

(OpMYIHPOBKH;
Kiaccupuuupyer MNOHATHS MHOXECTBO,
MIOJIMHOKECTBO, oreparuu HaJ

MHO>KECTBaMH; HCIIONb3yeT TEOPETUKO-
MHOECTBEHHBIN anmapar JJis OMUCAHUs
pEAIbHBIX MIPOLIECCOB U SBIICHUM;
Omnpenensier MOHATHS Tpad, CBSI3HBIMA

rpad, AepeBo, UK, Tpad Ha MIOCKOCTH;
OTHCHIBAET rpadbl pa3InYHBIMU
croco6aMu; UCIob3yeT rpadbl Npu
pelIeHUH 3a]1aY;

Ha3ssiBaer OCHOBHBIE TEPMUHBI
KOMOWHATOPHUKU:
coueTaHue, MepeCcTaHOBKa, YUCIIO

COUYETaHWM, YUCIIO MEePECTaHOBOK; OMHOM
HeioToHa; mpuMeHseT KOMOMHATOpHBIE
(akTbl W pacCyXACHUS s pelICHUs
3a1ad4;

HudbdepeHumpyeT MOHATHS TOXIECCTBO,

TOKJECTBEHHOE npeoOpa3oBaHue,
ypaBHEHHME,  HEPaBEHCTBO,  CHUCTEMa
ypaBHEHUI " HEPABEHCTB,

PaBHOCUJIBHOCTh YPaBHEHHI, HEPABEHCTB
U CUCTEM,

HassiBaer paLMOHAJIbHBIE,
HUPPALMOHAIIBHEIE, [I0Ka3aTeNbHBIC,
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TUIOIIAJIeH OBEPXHOCTEH  00EMOB OJOOHBIX (DUTYp TIpU
pEelLIeHNH 3a/1a4;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (UIMHA, YTroJ,
IUIOLIA (b, 00BEM, IIJIOIIAAb IOBEPXHOCTH), UCIIOIb3YS
U3y4eHHbIE (OPMYJIBI U METOABI;

- YMETh ONIEPUPOBATH MOHATHIAMMU: IPSIMOYIOJIbHAsA CUCTEMA
KOOp/AMHAT, KOOPAUHATBI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIpPHOE NMPOU3BENIEHHE, YIOJlI MEXy BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BE/ICHNE BEKTOPA HAa YUCIIO; HAXOAUTH C
MOMOIIBIO N3YYEHHBIX (DOPMYIT KOOPMHATHI CEPEHHBI
OTpe3Ka, pacCTOSTHUE MEKIY ABYMs TOUKaMH,

- YMETb OIIEPUPOBATh MOHATUSAMU: OINIPEAEICHUE, aKCHOMa,
Teopema, ClIeICTBUE, CBOMCTBO, IPU3HAK, 10KA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; YMEHUE (OPMYIUPOBATH
00paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJAUTH
IPUMEPHI U KOHTPIPUMEPHI, UCTIOIB30BAaTh METO]
MaTEMaTHYECKON MHAYKLUHU; IPOBOAUTD JOKAa3aTEIbHbIE
paccyX/eHUs IIPH PELICHUH 3a/]1a4, OLIEHUBATh JJOTHYECKYIO
MPaBWJIBHOCTb PACCyKIACHMUI;

- YMETb OIEPUPOBATh MOHATUSIMU: MHOXKECTBO,
MOJIMHOKECTBO, ONIEPALIUY HaJ MHOXXECTBAMU; YMEHHE
UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH anmapar ass
OIMCAaHUs PEATBHBIX MPOLIECCOB U SIBJICHUI TP PELICHUN
3aJay, B TOM YHCJI€ U3 JPYTUX YU4eOHBIX IPEAMETOB;

- YMETh ONIEpPUPOBATH MOHATHAMMU: Tpad, CBA3HBIN rpag,
JIepeBoO, IUKJI, Tpad Ha MIIOCKOCTH; YMEHUE 3a/1aBaTh U
OTMCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMHU; HCIIOIB30BATh
rpadbl pu peleHn  3a1ay;

CTCIICHHBIE, JorapupmMuyecKue,
TPUTOHOMETPUUECKUE YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI;

Pemaer ypaBHEHMs, HEpaBEeHCTBA U
CUCTEMBl C IOMOILIBIO  Pa3JIMYHBIX
IIPUEMOB;

pelaeT ypaBHEHHUS, HEPAaBEHCTBA U
CUCTEMBI C IIapaMEeTpPOM; IPUMEHSET
YPAaBHEHHUs, HEPABEHCTBA, WX CHCTEMBI
JUIsL pelIeHUs MaTEeMaTUYEeCKUX 3a7ad U
3aa4 U3 pa3sIM4HbIX oOyacTel Hayku U
pEabHOM )KU3HH;

XapakTepusyeT IpsIMOYTOJIbHYIO CHCTEMY
KOOpJUHAT, BEKTOP, KOOPJAUHATHI TOYKH,
KOOpJMHATBl BEKTOPA, CYMMY BEKTOPOB,
Beruucnser npowusBeneHuME BEKTOpa Ha
YHCII0, pa3jokKeHHe BeKTopa 1o Oasucy,
CKAJLIPHOE IIPOMU3BEIECHUE, BEKTOPHOE
IIPOU3BEJICHNE, YIOJ MEXIy BEKTOPaMH;
Hcnone3yer BEKTOPHBIA U KOOPAVUHATHBIN
METOJ Ul pEUIeHUS T'€OMETPUYECKHUX
3ajad W 3agad  Jpyrux  y4eOHbIX
MIPEAMETOB;

Omnpenenser CTEIEHb c LEJBIM
IIOKa3aTeleM, KOPEHb  HATypaJbHOU
CTETIEHH, CTENEHb C PalUOHAIBHBIM
II0KA3aTeJEeM, CTENIEHb C IEHCTBUTEIIBHBIM
(BelIeCTBEHHBIM) [IOKa3aTeseM,
jJorapum 4Hcia, CHUHYC, KOCHHYC U
TAHI'€HC IPOU3BOJIBHOTO YHCIIA,
IIpencrasnser IIOCJIEI0BATEIBHOCT,
apu(METHUECKYIO IIPOrPECCHIO,
T€OMETPUYECKYIO NPOTPECCHUIO;
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- YMETb CBOOOJIHO ONIEPUPOBATH IOHATUSIMU: COYETAHUE,
[IEpECTaHOBKA, YACIIO COUETAaHU, YUCIIO IEPECTAHOBOK; OMHOM
HeioToHa; ymeHHe MpUMEHSATh KOMOMHATOPHBIE (PAKTHI U
paccyX1eHus JUIsl pelieHus 3a/1a4;

-YMETh OIIEPUPOBATH MOHATHIMU: HATypaJIbHOE YUCIIO, LIEJI0E
YHUCJIO0, OCTATOK I10 MOAYJIIO, PAlMOHAIBHOE YHCIIO,
HPPALMOHATIEHOE YHCIIO, MHOYKECTBA HATYPAJIbHBIX, LIEJIbIX,
palMOHANBHBIX, IEHCTBUTENBHBIX YHCEI; YMEHUE
WCII0JIH30BATh MPU3HAKYU JCIUMOCTH, HAUMEHBIIUN 001U
JIeNIUTeNb U HauMeHbIIee oll1ee KpaTHoe, anroput™ EBkinuaa
IIpY pELICHUH 33/]1a4; 3HAKOMCTBO C pa3JIMYHbIMU
MTO3ULIMOHHBIMU CUCTEMaMU CUUCIICHUS],;

- YMETh CBOOOJIHO ONEPUPOBATH MOHSATHSIMU: CTETIEHD C IIEJIbIM
[I0Ka3aTeJIeM, KOPEHb HATYpaJIbHON CTENEHHU, CTENEHb C
palrOHaNIBHBIM [10KA3aTEIEM, CTEIIEHb C IEHCTBUTEIbHBIM
(BeliecTBEHHBIM) MTOKa3aTeNneM, Jorapudm 4rcia, CHHYC,
KOCHHYC Y TAHT€HC MPOU3BOJIBHOTO YHCJIA;

- YMETb ONEPUPOBATH MOHATUSAMU: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUI U HEPABEHCTB, PABHOCUJILHOCTh YPaBHEHUH,
HEPAaBEHCTB U CUCTEM, palllOHaTIbHbIE, HpPpPAllMOHAIbHEIE,
noKa3aTeJbHble, CTEIIEHHbIE, orapu(MUIecKue,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMBI,
YMEHHE PEIlaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
IIOMOLUIBIO PA3IMYHBIX IPUEMOB; pelIaTh YpaBHEHMUS,
HEPaBEHCTBA U CUCTEMBI C TAPAMETPOM;

-yMeTh CBOOO/IHO ONIEpUPOBATh MOHATUAMU: TpaduK QPyHKINH,
oOpaTtHast GyHKIHS, KOMIO3UIUS (DYHKIUH, THHEHHAS
GbyHKIMSA, KBafpaTuyHasi QyHKIUS, CTeNeHHAast PYHKIMS C

3amaeT YHCIOBBIC ITOCJICIOBATEILHOCTH,
HaxOJUT CyYMMYy WICHOB YHCJIOBBIX
MOCIE0BATEIbHOCTEH, ONpeAesieT N-bIit
YJIeH YHCJIOBON MOCIEeHOBATSIBHOCTH C
MOMOIIIbIO (hOPMYT,

[IpeacraBisier TOHATUS  HATypaJibHOE
YHUCJII0, 1I€JI0€ YK CIIO, OCTATOK MO MOJIYJIIO,
palMOHAIIBHOE YHUCJIO0, UPpPalMOHAIbHOE
YHUCII0, MHOYKECTBA HATYyPAJIbHBIX, IEIbIX,
palMoOHANBHBIX, ACHUCTBUTEIBHBIX YHCEIT,
yMEHUE HCITOJIb30BaTh MpU3HAKHU
JICIIMMOCTH, HauMEHbBIIIUN o0t
JIETUTENIb ¥ HAMMEHbIIIee 00IIIee KpaTHOE,
anroput™ EBKIMIa pu pelieHn  3a/1ay;
Boruncnsier npou3BoAHYI0 (YHKIUIO C

MTOMOIIBIO IpaBUII U bopmyn
mddepenmpoBanus; HepeyrcisieT
OCHOBHBIC  (OpMyJIBI ¥  TpaBHiIa
g hepeHIIMPOBaHUS;

Hccnenyer rpaduk QyHKIMHE ¢ TOMOILBIO
CBOMCTB NPOU3BOIHON PyHKIINU;
Beruncnser HeonpeAeIeHHBINA alITOPUTM C
MOMOLIBI0  TAaOJMYHBIX  WHTETpalioB,
NepevynciasieT  OCHOBHbIE  TaOJIMuHBIE
WHTETpaJIbI;

Wntepnperupyer ¢opmyny HproToHa-

JleitOHuna pu BBIYKCIICHUH
OIIPEACIEHHBIX UHTETPAJIOB;
Haxomut IJI0IAIb ¢buryp c

IIPUMEHEHUEM CBOMCTB UHTETPAJIOB;
[IpousBoauT apupmMeTuueckne ITEUCTBUS
C KOMIUIEKCHBIMH YHCIIAMMU;

[IpuBoauT mnpHUMEPBl  UCIOIB30BAHUS
KOMIUJIEKCHBIX YHCEIl
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LEJIBIM [TOKa3aTeeM, TPUTOHOMEeTprudecKkne (GyHKIINH,
oOpaTHbIE TPUTOHOMETPHYECKUE (PYHKINH, TOKa3aTeIbHAs U
norapupmMuuecKas GyHKUUU; YMEHUE CTPOUTH Tpaduku
(byHKUIMH, BBIIOTHATH TpeoOpa3oBanus rpaguKkoB QyHKINT;
YMEHHUE UCII0JIb30BaTh rpauky GyHKUUHN 1715 U3Y4EeHUs
IIPOLIECCOB U 3aBUCUMOCTEH MPU PELICHUH 3aa4 U3 IPyTrux
y4eOHbIX IPEMETOB U U3 PealbHOM KU3HU; BbIPAXKaTh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETUUUHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHITHUSIMHU: YETHOCTD
GyHKINH, TEPHOANYHOCTH (PYHKITUH, OTPAHUICHHOCTh
(GyHKINH, MOHOTOHHOCThH (DYHKIIMH, SKCTPEMYM (DYHKIIHH,
HanOoIbIIIee M HANMEHbIIIee 3HaYeHUs (PYHKIINU HA
IIPOMEKYTKE; YMEHHUE MPOBOAUTH UCCIeI0BaHUE QYHKLIUHU;

- YMETh CBOOOIHO OIEPUPOBAThH MOHATHIMU:
[I0CJIe10BATENbHOCTb, apu(MeTHUECKas IPOrpeccHs,
reoMeTpHuecKas Iporpeccusi, 0eCKOHEYHO yObIBaroIas
reoMeTpHuecKas IporpeccHsi; yMeHHe 3a1aBaTh
MOCJIeIOBATEIHHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMETh ONEPUPOBATH MOHATHIMH: HEMPEPHIBHOCTH (DYHKITHH,
aCHMIITOTHI Tpaduka GyHKINH, IEpBast U BTOPAst IPOU3BOIHAS
(GyHKINHU, TeOMETPUYECKUN U (PU3MUECKUI CMBICT
IIPOU3BO/IHOM, IEpBOOOpa3Hasi, ONpeIETICHHBI HHTErpa;
YMEHHUE HaXOAUTh aCUMIITOTHI rpaduka GyHKLIUHU; YMEHHUE
BBIUUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO U
KOMIIO3HUIIMHU (PYHKITHI, HAXOIUTh YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUY;

YMEHHE HCIIOJIb30BaTh MMPOU3BOIHYIO [T UCCIICAOBAHUS
GyHKIWH, UTsT HAXO0XKICHHUS HAWITY4IIIeTO PEIICHUS B
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MPUKJIAIHBIX, B TOM YHCIIE COIUATBHO-DKOHOMUYECKUX U
(bu3nuecKux 3a1auax, s OMPeACIICHUsI CKOPOCTH U
YCKOPEHUS; HAXOAUTh IJIOMIANA U 00BEMBI (PUTYP C TTIOMOIIBIO
WHTETpaa; MPUBOIUTEH IPUMEPHI MATEMATHUECKOTO
MOJICIIMPOBAHUS C TTOMOIIBIO AU dHEepeHITUATBLHBIX YPaBHEHUH;
- YMETbh ONEPUPOBATH MOHATUIMH: KOMIIJIEKCHOE YHCIIO,
COTIPSKCHHBIC KOMITJIEKCHBIC YMCIIa, MOAYJIb U apTYMEHT
KOMILUIEKCHOTO Ynciia, hopMa 3aIuCH KOMILIEKCHBIX YHCEeT
(reomeTpuueckasi, TPUrOHOMETpHUUECKas U anredpandeckasi);
YMETh MPOU3BOIUTH apU(PMETUUSCKUE TCUCTBUS C
KOMIUICKCHBIMU YHCIIAMU; TIPUBOJAUTH IPUMEPHI
HCTIOJIb30BAaHMS KOMIUICKCHBIX YHCEN;

- YMETh CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CpEHEE
apudpMeTHYeCKOe, MeIMaHa, HanOoIbIlIee U HAUMEHbIIIECE
3HAYCHHMS, pa3Max, TUCIIEPCHS, CTAaHIaAPTHOE OTKJIOHEHHUE TSI
OIMCAHUs YHCIOBBIX IaHHBIX; YMEHHE UCCIIEIOBATh
CTaTUCTUYECKHUE JIaHHBIE, B TOM YHCIIE C MPUMEHEHUEM
rpadUYECKUX METO/OB U 3JIEKTPOHHBIX CPEJICTB;

- YMETh HaXOJIUTh BEPOSTHOCTH COOBITHIA C UCTIOIH30BAHUEM
rpadUUeCKUX METO/IO0B; TPUMEHSITH JUIsl PEIICHUS 3319
(hOpMYIIBI CITOKEHHS M1 YMHOXKEHHUS BEPOSITHOCTEH, opMyIty
MIOJIHOM BepOsITHOCTH, popmyny bepHymiu, koMOMHATOpHBIE
(bakThl 1 GOPMYITBI; OLIEHUBATH BEPOSITHOCTH PEATbHBIX
COOBITHIA; YMEHHE OTIEPUPOBATH MOHATHIMHU: ClydaiiHas
BEJIMYMHA, pacIipe/ie]ICHIe BEPOSITHOCTEHN, MaTeMaTHIECKOE
OXXMJaHUE, TUCTIEPCHS U CTAHJAPTHOE OTKIIOHEHHE CITy4YalHOU
BEJIMYHHBI, QYHKIIUN pacrpeesicHUs ¥ ITIOTHOCTH
PaBHOMEPHOTO0, MMOKA3aTeTLHOTO W HOPMAJTLHOTO
pacrnpeeneHui;
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- YMETh CBOOOHO ONEPUPOBATH MOHATHAMHM: TOUYKA, IIPSIMas,
IUIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, IIJIOCKUN Yrol,
JBYTPAaHHBIN yroJl, TPEXIPAHHBIA YTOJ1, IEpeCceKaromuecs,
napajieNIbHbIe U CKPEIIUBAOLINECS IPSAMBIE, TapaIIeTbHOCTh
U TIEPIEHIUKYIIPHOCTb NPAMBIX U IJIOCKOCTEH, YTOJl MEXKIY
IPSIMBIMHM, YIOJI MEXy MPSIMOM U IJIOCKOCTBIO, YIOJI MEXY
IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh NP PEILIEHUH 3aa4
U3y4eHHbIE (PAKTHI U TEOPEMBI IJITAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE
OTIEPUPOBATH MOHATHIMU: MHOTOI'PAaHHHK, CEUCHUE
MHOTOTpaHHHKA, TPABUIIBHBII MHOTOTPAHHUK, IPH3Ma,
nupaMuaa, GUrypa u HOBEepXHOCTb BPAILCHHS, [IHITHH]ID,
KOHYC, 11ap, cepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYyCa
U [WIMH]PA, TapajljiebHble OCH UM OCHOBAHUIO, CEUECHHUE
11apa, IIOCKOCTh, Kacarolasics chepbl, HUINHAPA, KOHYCA;
YMEHHUE CTPOUTh CEYEHNE MHOTOTPaHHUKA, N300paxaTh
MHOTOI'PaHHUKH, (PUTYPBI U TOBEPXHOCTH BpAICHUS, UX
CEUEHMsI, B TOM YHCIIE C TIOMOIIBIO SJICKTPOHHBIX CPEJICTB;
YMEHHUE TIPUMEHSATH CBOWCTBA T€OMETPUIECKHUX QHUTYD,
CaMOCTOSITENTEHO (hOPMYITHUPOBATH ONPENEICHUS N3ydaeMbIX
¢buryp, BEIABUTaTh TUTIOTE3BI O CBOMCTBAX W MPU3HAKAX
reoMeTpruecKux (uryp, 000CHOBBIBATh UM OMPOBEPIaTh UX;
YMEHHE MPOBOAUTH KIACCUPUKALMIO (PUTYD IO Pa3ITUYHBIM
MIPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JONOIHUTENbHbIE
MOCTPOCHHUS;

- YMETh CBOOOTHO OTIEPUPOBATH TOHATHIMHU: ABIKEHHE,
napajuieNIbHbIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
MIPOCTPAHCTBE, TOBOPOT, MpeodpazoBaHue Mo J00us, TOJ0OHbIE
¢burypsl; yMeHHE paclio3HaBaTh paBHbIE U MOJ00HBIE (GUTYPBI,
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B TOM YHCJIC B IPUPOJIC, UICKYCCTBE, ApXUTEKTypE; YMECHHE
HCIOJIb30BaTh TEOMETPUUYECKUE OTHOIIICHUS, HAXOIUTh
F€OMETPUUYECKHE BEJIMUMHBI (IJIMHA, YToJl, TIO0A/(b, 00BEM)
MIPY PEIICHUN 33]a4 U3 IPYTUX y4EOHBIX MPEAMETOB U U3
peabHOM KU3HH;

- YMeTb CBOOO/IHO OTIEPUPOBATH MOHATHUSIMH: MPSIMOYTOIbHAS
cUcTeMa KOOPJIMHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpa Ha YUCIIO,
pa3ioKeHue BEKTOpa Mo 0a3ucy, CKaIsIpHOE MPOU3BEICHHUE,
BEKTOPHOE IIPOU3BEICHUE, YTOJI MEX /Ty BEKTOPAMHU; YMCHHE
MCIIOJIb30BaTh BEKTOPHBIN M KOOPIMHATHBIA METOJ IS
pelIeHUs TEOMETPUUYESCKUX 3a1a4 U 33724 APYTruX YIeOHbIX
MPEAMETOB;

- YMETh MOJIEIMPOBATh PealibHbIE CUTYAlIUU Ha SI3bIKE
MaTEMaTHKH; COCTABJIATh BhIPAXKECHUS, yPAaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 33/1a4H, UCCIIEI0BATh
MTOCTPOCHHBIE MOJIENIN C HCIOIh30BAHUEM allfapara anreopsl,
WHTEPIPETUPOBATH TIOTYUCHHBIN pe3ybTaT; CTPOUTH
MaTEeMaTHYECKHE MOJICITH C MIOMOIILIO0 TEOMETPHUSCKUX
TIOHATHI Y BEJIMYWH, PEIIaTh CBSI3aHHBIC C HUMH ITPAKTUICCKHEC
3aJ1a4M; COCTABJIATH BEPOSITHOCTHYIO MOJICITH 1
HMHTEPIPETUPOBATH MOTYYSHHBIN pPe3yIbTaT; peliaTh
MPUKJIAIHBIE 3a/1a4H CPEACTBAMH MaTEMaTHYECKOTO aHAIN3a, B
TOM YHCJIE COIHMATbHO-O9KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa;

- YMEHHE BbIOUPATh [TOAXOSAIINNA METOI IS PEIICHUS 3a/1a4u;
MMOHUMAHUC 3HAYUMOCTU MATCMATUKHU B U3YUCHUU IIPUPOAHBIX U
O6HICCTBCHHI)IX IIpOLECCCOB U HBHCHHﬁ; YMCHHE pacCliO3HaBaTh
MMPOSABJICHUC 3dKOHOB MATEMATUKU B UCKYCCTBC, YMCHUC IIPUBOIUTH
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[IpUMEPBI MATEMATUYECKUX OTKPBITUM POCCUMCKON U MUPOBOU
MaTEMaTHUYECKON HAyKU

OKO02

- YMCTb OICPUPOBATH IMOHATHAMU: pallMOHAJIbHAA q)yHKL[I/ISI,

byHKIWHS, byHKIWHS,
norapupmuyueckass QyHKUIUS, TPUTOHOMETPUUYECKUE (DYHKIIHH,

HOKa3aTebHas CTeIIeHHAs
oOpatHble (DYHKIMHM;, yYMEHHE CTPOUTH TI'padUKH H3YUYECHHBIX
(bYHKIMIA, UCTIOIB30BaTh rPpadMKH IPH U3yYEHUH IIPOLECCOB
3aBUCHMOCTEH, TpU pEUICHWH 3aJad M3 JPYruX Y4eOHBIX
IPEAMETOB U 3371a4 U3 PeabHON KU3HHU; BEIpaXKaTh GOpMyIaMu
3aBUCHMOCTH MEX]y BeTMYNHAMU;

- YMETH OINEPUPOBATH MOHATHAMHU: TOXJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHE,

HECPaABCHCTBO, CHCTEMA

YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHH,

HCPAaBCHCTB MW CHUCTEM, palHOHAJIIBHBIC, HWpPPAllMOHAJIbHBIC,

IIOKa3aTelbHBIE, CTEIICHHBIE, Jorapugmuyueckue,
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA U CHUCTEMBI,
YMETh pellaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIIBIO
pa3IMYHBIX [PUEMOB; pELIaTh YPaBHEHHUs, HEPABEHCTBA U
CUCTEMBI C IapaMeTPOM; IIPUMEHATh YPABHEHUs, HEPABCHCTBA,
UX CHUCTEMBI JUI PEIICHHMS MaTEMaTUYECKUX 3aJad M 3a1ad U3
pa3aMyYHbIX 00JacTel HayKH U peasibHOM JKU3HH;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: JBHKEHUE,
NapajuIeIbHbIN EPEHOC, CAMMETPHS Ha IUNIOCKOCTU U B
MPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue Mo 100U, M0100HbIE
(burypsl; yMeTh pacrio3HaBaTh paBHbIE U 110100HBIE GUTYPHI, B
TOM 4HCJIE B IIPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh
HCIIOJIB30BaTh F€OMETPUYECKHUE OTHOLIECHUS, HAXOAUTh

reoMeTpUYEeCcKre BeIMUUHBI (JIMHA, YTOJ, IJI01a1b, 00BbEM)

—  @opMmyIHpyeT onpeaeieHue,
— BocnpousBoaur (3anuceiBaer,
BBIOMpaeT) hopmyny (ypaBHEHHE)
— DBsInmonnser pacuer 3HaYeHUH ¢
HCII0JIb30BAHUEM ypaBHEHUS
(rpaduxoB)
— AHanusupyer pe3yapTaT pacyera
— IIpuBogut npumepsl
IPAKTUYECKOT0 UCIIOIb30BaHUS
JIJ1s1 TIOHSATHH:
panmoHanbHast QyHKIHS, TOKa3aTeIbHas
GbyHKIMS, cTeneHHas QyHKIus,
norapudmuueckas GyHKIUSA,
TpUTOHOMETpHUUECKUe (HYHKIUHY,
oOpaTHble (YHKIIMH, TOKIECTBO,
TOECTBEHHOE MpeoOpazoBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA
ypaBHEHM U HEPABEHCTB,
PaBHOCUJILHOCTb YpPaBHEHUI, HEPABEHCTB
U CUCTEM, PALlUOHAJIBHBIE,
UppalOHANIbHBIE, TOKa3aTeNIbHBIE,
CTEIEeHHbIE, JJorapu(pMUUECKue,
TPUTOHOMETPUUECKHE YPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI, : IBUKEHUE,
napajuleNbHbIN epeHoc, CHUMMETPHS Ha
IJIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue Mo00usI, MOJ00HbBIE

¢burypsl.

TectupoBanue
YeTHBIN onpoc
MaremaTtnuecKkui
JHUKTAHT
NunuBunyanbHas
caMOCTOsTeNIbHAs paboTa
IIpencraBnenue
pe3yabTaToOB
IIPAKTUYECKUX paboT
KonTponbhas padora
Breimonnenue

JK3aMEHALIMOHHBIX 3aJaHUNI
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IIpY pELICHUN 3a]a4 U3 IPYTUX y4EOHBIX NIPEAMETOB U U3
peanbHON KU3HU

OKO03

- yMeTb  ONIEpUpOBaTh  MOHATUSAMHU:  pallOHAaJbHBbIE,
HppaLMOHAJIbHEIE, [OKa3aTeJIbHbIE, CTEIICHHBIE,
Jorapu@MuUecKue, TPUTOHOMETPUYECKUE YpaBHEHHUS U

HEPaBEHCTBA, MX CHCTEMBI;
- YMETh OIEPHPOBATH TMOHSATHSIMHU: MHOTOTPAHHUK, CCUYCHUE
MHOTOTpaHHHKa, KyO, HapayieNenure]), Npu3Ma, NUpamMuia,
¢durypa u TOBEPXHOCTH BpPALICHUS, HHIMHIP, KOHYC, MIap,
cdepa, cedeHuss GUTYPHI BPAIIECHUS, ILIOCKOCTh, KACAIOIIASICSI
cdepsl, MIMHAPA, KOHYCa, TUIOMAAb TOBEPXHOCTH MAPAMU/IHI,
MpU3MBbI, KOHYyCa, MIJIUHAPA, IUIomanas cheprl, o0beM Kyoa,
NPSIMOYTOJIBHOTO  MapajuIeieuIe/ia,
WINHAPA, KOHYCa, apa; YMEHHUE U300pakaTh MHOTOTPAaHHUKU

nmupamMuibl, IIPHU3MBbI,
" TIOBEPXHOCTU BpaAlllCHUA, UX CCUYCHHA OT PYKH, C IIOMOLIbBIO
YCPTCIKHBIX HMHCTPYMCHTOB W DJBJICKTPOHHBIX CPCACTB; YMCTb

pacrio3HaBaTb YMCTbH

CUMMETPUIO B IIPOCTPAHCTBE;
pacno3HaBaTh NPABWIBHBIE MHOTOIPAHHUKY;

- YMETbh OIIEPUPOBATH IMOHATHIMU: IPSIMOYTOJIbHAsI CUCTEMA
KOOPJIMHAT, KOOPJAWHATHI TOUYKH, BEKTOP, KOOPJAUHATHI BEKTOPA,
CKAIIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOpPA HA YKCIIO; HAXOIUTH C
MOMOILBIO U3YYEHHBIX (POPMYIT KOOPUHATHI CEPEHHbI

OTpE3Ka, paCCTOAHUC MCIKAY ABYMS TOYKaMU

— ®opmynupyer olpeesIeHue,
— BocnpousBoaut (3anuceIBaer,
BbIOMpaeT) hpopmyiy (ypaBHEHHE)
— Bemonnser pacuer 3HaueHui ¢
UCIIOJIb30BAaHUEM YPaBHEHMUSI
(rpacukoB)
— AHanu3upyeT pe3yJbTaT pacyera
— IIpuBogut npumepsl
IPaKTUYECKOI0 HCII0JIb30BaHMS
Jlnst noHsATHA:
panMoHalbHble, HPpALlOHAIIBHBIE,
MOKa3aTeIbHbIE, CTETICHHBIE,
norapupMUUEcKue, TPUTOHOMETPUUYECKHE
ypaBHEHHS U HEPABEHCTBA, UX CUCTEMBI,
MHOT'OI'PaHHHK, CE4€HUE MHOTOTPAaHHUKA,
KyO, apajuiesienumnen, npu3ma,
nupamuza, Gurypa 1 HoBepxXHOCThb
BpaleHus1, IWIUHAP, KOHYC, map, cdepa,
ceueHMst (PUrypbl BpalleHus, MI0CKOCTb,
Kacaromasicsi cepbl, HIMIMHAPA, KOHYCa,
IUTIOIIA/Ib TOBEPXHOCTH MUPAMUJIBI,
MPU3MBI, KOHYCa, IAJIHH/PA, TUIOMAIb
cdepsl, 00beM Ky0a, MIPSIMOYTOJIBHOTO
napaiesienuesa, MipaMuIbl, IPH3MBI,
LWINHApA, KOHYca, 11apa;
MPSIMOYTOJIbHASI CHICTEMa KOOP/IMHAT,
KOOPAMHATHI TOUYKH, BEKTOP, KOOPHMHATHI
BEKTOpa, CKAJIIPHOE IIPOU3BE/IEHUE, YTOJI
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEJICHNE BEKTOPA HA YUCIIO

TectupoBanue
YcrHblii onpoc
Maremarnueckuit
JTUKTAHT
NunuBunyanbHas
caMmocTosiTeNbHas paboTa
IIpencraBnenue
pE3yJIbTaTOB
IIPAKTUYECKUX paboT
KonTponbhas padora
Beinonuenue

9K3aMCHAallMOHHBIX Sa,I[aHI/Iﬁ
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OKO04

- yMEeThb ONEpPHpPOBATh TMOHATHSAMHU: CIyYalHBIA ONBIT |
cilydaifHoe COOBITHE, BEPOSITHOCTD CITY4aliHOTO COOBITHS; YMETh
BBIUUCIIATh BEPOSATHOCTh C HCIOJIB30BAHUEM TIpaUUecKUuX
METOZOB; TPUMEHATH (POPMYIIBI CIOXKEHHS M YMHOXXEHUS
BEPOSITHOCTEH, KOMOWHATOpHBIE (akThl W (GOPMYJIBI TpPHU
pElIeHNH 3aJ1a4; OLICHUBATh BEPOATHOCTH PEAIbHBIX COOBITU;
3HAKOMCTBO CO CIIy4alHBIMH BEJIMYMHAMU; YMEHUE MPUBOIUTH
MIPUMEpPHI MPOSBICHUS 3aKOHA OOJBIIUX YHCEN B MPUPOIHBIX U
OOI1IECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJIHO OTIEPHPOBATH MOHITUAMU: CTETICHB C LEJIBIM
mokaszaTejieM, KOpPEHb HaTypalbHOH CTENEeHH, CTENEeHb C
panMoHaNBHBIM TI0KA3aTeleM, CTENeHb C JICHCTBUTEIHHBIM
(BellecTBEHHBIM) TOKa3aTesneM, JorapudmM 4ducia, CHUHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: TpaduK QyHKIIUH,
oOpatHas (QyHKUMS, KOMIO3UIUS (QYHKIH,
byHKIMs, KBagpaTudHas (yHKIUSA, CTemeHHas (YHKUIUS C
byHKINH,
oOpaTHbIE TPUTOHOMETpUYECKUE (DYHKIIMHU, MOKa3zaTeabHas W
GbyHKIMYU;  yMETh
(GyHKIUH, BBITOIHATE IpeoOpa3zoBaHus TpaduKoB QyHKIIHI;

JINHEelHasA

O EJIbIM IIOKa3aTcjieM, TPUTOHOMCTPHUYCCKUC

jJorapu@muyueckas CTPOUTH  TpapuKu
- yYMeTb HCHOJb30BaTh Ipadukd (QYHKUUH I U3ydeHHs
IIPOLIECCOB M 3aBMCHUMOCTEH IPHU PEUICHMM 3a7ad W3 APYTUX
y4eOHBIX MPEIMETOB M M3 pEalTbHOM JKU3HHU; BBIPAKaTh
(dopMynaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

- CcBOOOJIHO ONEpPUPOBATH MOHATHSAMHU: YETHOCTh (YHKIUH,
byHKIIIH, byHKIHH,
MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (DYHKLIHUU, HauOobIIee 1

MNEPpUOANIHOCTD OIrpaHUYCHHOCTD

— ®opmynHpyerT olpeesIeHue,
— BocnpousBoaut (3anuceIBaer,
BBIOMpaeT) hopmyny (ypaBHEHHE)
— DBsInmonnser pacuer 3HaueHUN ¢
HCII0JIb30BAHUEM ypaBHEHUS
(rpacduxoB)
— AHanu3upyer pe3ysbTaT pacyera
— IIpuBogut npumepsl
MIPaKTUYECKOI0 UCIOJIb30BaHUs
JIJ1s1 TIOHSATHH:
CITy4aitHBIN OIBIT U CITy49aifHOE COOBITHE,
BEPOSATHOCTh CIy4aHOT0 COOBITHUS;
YMETb BBIYUCISATH BEPOATHOCTD C
UCIOJIb30BaHUEM IPahUUECKUX METOJIOB;
MPUMEHSTH (POPMYJIbI CIIOKEHUS U
YMHO>KEHUS BEPOSITHOCTEH,
KoMOuHaTOpHBIE (PaKTHI U HOPMYJIBI TIPU
peLLeHNH 3a/]a4; OLIEHUBATh BEPOSTHOCTH
peaJIbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4aliHBIMH BEJIMYMHAMM; YMEHHE
MIPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA
OOJIBIINX YKCEJ B IPUPOAHBIX U
OOIIECTBEHHBIX SIBICHUAX
CTENEeHb C LENbIM I0Ka3aTeleM, KOPEHb

HaTypaJIbHOM  CTENEHHW, CTENEHb C
palOHAIBHBIM IT0KA3aTeJIeM, CTENEHb C
JENCTBUTEIBLHBIM (BEILIECTBEHHBIM)
mokaszaresieM, Jiorapudm umucia, CHHYC,
KOCHHYC ¥ TaHT'€HC MPON3BOJIHLHOIO YKCIa
rpaduk QyHKIMHU, oOpaTHas QYHKIMS,
KOMIIO3ULIUA byHKIUH, JIMHENHas

GbyHKIMSA,  KBagpaThyHass  (QYyHKIHS,

TectupoBanue
YceTHBII onpoc
MaremaTuuecKkui
JHUKTAHT
NunuBunyanbHas
caMoCTOsATeIbHAas paboTa
[IpencraBnenue
pe3yJIbTaTOB
IIPAKTUYECKUX paboT
KonTponbhas padora
Breimonnenue

JK3aMEHALIMOHHBIX 3aJaHUuN
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HauMEHbIIee 3HA4YCHHUs] (YHKIUU Ha TIPOMEKYTKE; YMETh
MIPOBOMTH UCCIICIOBAHUE (PYHKIIHH;

- YMETh HCIIOIH30BaTh CBOMCTBA U rpaduKu GyHKITUH JIs
pelIeHrs ypaBHEHUH, HEPABEHCTB U 3a/1a4 C MapaMeTPaMU;
n300pakaTh Ha KOOPIUHATHOM IIIOCKOCTH MHOYKECTBA
pelleHH ypaBHEHHI, HEPABEHCTB M UX CUCTEM

CTeTeHHas byHKIMSA c LEJIBIM
MoKa3aTeseM, TPUTOHOMETPUUYECKHE
¢byHKIUY, I0Ka3areabHast u
norapupmuueckas  QyHKIUH;  yMETb
cTpouth rpaduku (QyHKIMHA, BBITIOIHSITH
npeoOpazoBaHus rpa¢uKoB
(yHKIIHI; Y€THOCTH byHKIHH,
MEPUOTUIHOCTD byHKINY,
OTPaHUYEHHOCTh GbyHKIIH,
MOHOTOHHOCTh ~ (DYHKIIUH, OIKCTPEMYyM

¢byHkuuu, HauOombpllee W HaMMEHBIIEEe
3HaueHUs! QYHKIIMHU Ha IPOMEXKYTKE;

Hcnone3yer cBoiictBa u  rpaduxu
GyHKIUN A7 pelieHus  ypaBHEHH,

HCPABCHCTB U 3aa4 C IIapaMCTpaMu.

OKO5

- YMETbh ONEpPUPOBaATh MOHATUSAMU: CpellHee apru(pMEeTHUECKOe,
Me/iuaHa, HauOoJsiblllee W HaMMEHbIlee 3HAYeHUs, pa3Max,
JMCIIepCUsl, CTAaHAAPTHOE OTKJIIOHEHHWE YHCIOBOro Habopa;
YMEHHE UHTEPIPETHPOBAaTh  HH(OPMAIIHIO,
NpEeJCTaBICHHYI0 B TalnMuax, Ha JauarpamMmax, TIpadukax,

H3BJICKATD,

OTPaXKaIOIyI0 CBOMCTBA pEaJbHBIX IIPOLIECCOB U SIBICHUM;
MIPEICTaBIATh NH(POPMALIMIO C TOMOIIBIO TAOIHIl U JUarpamm;
HCCIENA0BaTh CTAaTUCTUYECKHE JaHHbIE, B TOM 4YHCIE C
MIPUMEHEHHEM IpapUuecKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;
- YMETh OIEpUPOBATh MOHATUAMU: TOUYKA, MpsMasi, INIOCKOCTb,
IIPOCTPAHCTBO, ABYIPAHHBIA IO, CKPELIUBAOIINECS MPSIMBIE,
MapaJUIeIbHOCTh U NEPHCHAMKYJISAPHOCTb  IPSMBIX U
IIJIOCKOCTEM, Yrojl MEXIAy IPSIMBIMH, YroJl MEXIY IpsMON U

IIIOCKOCTBIO, YI'OJI MEXKAY INIOCKOCTAMHA, PACCTOAHUEC OT TOUKHU

—  @opMmynHupyeT onpeaeieHue,
— BocnpousBoaur (3anuceiBaer,
BbIOMpaeT) hopmyny (ypaBHEHHE)
— BreimonHseT pacyer 3Ha4EHUN €
UCIIOJIb30BAaHUEM YPaBHEHUS
(rpadukoB)
— AHanu3upyeT pe3yapTaT pacuera
— IIpuBogut npumepsbl
MPaKTUYECKOIO UCTIONb30BAHUS
Jlst moHsITHIA: cpenHee apupMeTUIeCKoe,
MeraHa, HaubobIlee 1 HAaMMEHbIIee
3HAuYEHUSs, pa3Max, IUCIEPCHUs,
CTaHJApTHOE OTKJIOHEHHE YUCIOBOTO
Habopa, TouKa, MpsmMasi, IOCKOCTh,
MIPOCTPAHCTBO, ABYTPAaHHBIN yrod,

TectupoBanue
YeTHBIN onpoc
MaremaTuueckui
JUKTaHT
NunuBunyansHas
camocTosITeNbHas paboTa
[IpencraBnenue
pe3yiabTaTOB
MPAKTUYECKHUX paboT
KonrtponsHas pabora
Beimonuenue

JK3aMEHAIIMOHHBIX 3aJaHul
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J0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMH, PacCTOSHUE
MEXy INIOCKOCTSIMU;

- YMETh UCIIOJIb30BaTh MPH PEIICHUH 33]a4 N3y4eHHbIE (PaKThI
U TEOPEMBI IUTAHUMETPUH; YMEHHUE OLIEHUBATH Pa3MeEpPbI
00BEKTOB OKPYKAIOIIEro MUpa

CKPEILMBAIOIINECS IPSIMBIE,
[apaJUIEIbHOCTD U MEPIIEHIUKYIISAPHOCTD
IPSIMBIX U IIJIOCKOCTEH, YTOJI MEXKAY
MPSIMBIMH, YIOJI MEKY IIPSIMON U
IJIOCKOCTBIO, YIOJl MEKY IIIOCKOCTSIMY,
paccTosiHue OT TOYKHU J0 IIIOCKOCTH,
pacCcTOsHUE MEXKIY NPSIMBIMH,
paccTosiHue MEXAY IJIOCKOCTSIMU

OKO06 - YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA —  ®opMyaHpyeT ONpeIc/ICHHE, TectupoBanue
KOOpJAMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, — Bocnpou3oaur (3anuceiBaer, YcTHbIN onpoc
CKJISIPHOE MPOU3BEACHUE, YTOJ MEXAY BEKTOpAMHU, CymMMa BeIOMpacT) Gopmyiy (YpaBHEHHE) | MaremaTndecKHii
BEKTOPOB, IPOM3BEICHHUE BEKTOPA HA YUCIIO; HAXOAUTH C — Bemonnser pacuer 3HaYCHHH ¢ JTIUKTAHT

MCIIOJIb30BAaHUEM YPAaBHEHUS
MTOMOIIIBIO N3YYEHHBIX (DOPMYIT KOOPMHATHI CEPEHHBI (rpadp ) WuauBuayanbHas
auKOB
OTpe3Ka, pacCTOSTHUE MEKIY ABYMsI TOUKaMU; P camocTosITeNbHas paboTa
5 . . — IIpuBogut npumepsl -
-yMeThb BbIOMpaTh MOAXOAAIIUN U3yUYEHHBIA METO AJIst HPAKTHYECKOTO HCTIOJb30BAHUS pencraBieHUe
pelleHns 3a/1a4M, paclo3HaBaTh MaTeMaTHUYECKUE (PaKThl U JIst TOHSATHIA: IPSIMOYTOJIbHASI CHCTEMA pE3yJIbTaTOB
MaTEMaTUYECKHE MOJIEIH B IIPUPOIHBIX U OOLIECTBEHHBIX KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOP, MPAKTUYECKHUX padoT
SIBJICHUSX, B UICKYCCTBE; KOOpPAMHATBI BEKTOPA, CKAJIAPHOE KonrtponsHas pabora
- YMETh OMEPUPOBATH MOHITUSIMU: CITy4alHbBIH OIBIT U HPOU3BE/ICHAC, YTONT MEXKIY BEKTOPAMHU, | BprmoHeHne
. o MMa BEKTOPOB, IPOU3BEICHUE BEKT i
ciyyaifHoe coObITHE, BEPOSITHOCTD CIIy4aifHOro COOBITHS; CYMMa BEKTOPOB, HPOU3SBEICHHC BEKTOPA | sx3ameHalMOHHBIX 3a/1aHHiH
Ha YHCJI0; HAXOIUTh C IOMOIIBIO
YMETb BBIYUCIIATH BEPOATHOCTD C MCIOJIb30BaHUEM
M3Y4YEHHBIX (POPMYIT KOOPIUHATHI
rpadUyecKuX METOA0B; IPUMEHSITH (POPMYIIBI CIIOKEHUS U CepeMHbI OTPE3Ka, PACCTOSHUE MEKLY
YMHOXXEHHS BEPOSITHOCTEH, KOMOWHATOPHBIC (DAKTHI U JBYMS TOUKAMH, CITy4aifHbIH OMBIT 1
(hopMyJIbI IPU PELICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH cityyaifHoe cOObITHE, BEPOSITHOCTD
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aiHBIMHU CITy4aifHOTO COOBITHS;
BEJIMYMHAMK; YMEHHE TIPUBOIUTH IPUMEPHI IPOSBIECHHUS Bbrancnser BeposTHOCTE coOBITHS ¢
MpUMEHEHHEM (HOPMYIT CIOKEHUS U
3aKOHa OOJIBIINX YKMCEN B IPUPOTHBIX U OOIECTBEHHBIX .
YMHOXEHHS BEPOSITHOCTEH.
SIBJICHUSX
OKO07 - YMETh OINEpUpPOBaTh MOHATUSAMU: (YHKIIHS, HEIpepbIBHAs —  @opMmyIHpyeT onpeeieHue, TectupoBanue

nepBooOpasHasi, OmpeaeIeHHbIN

GbyHKIUSA, MPOU3BOJHAS,

YcTHBII onpoc
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HHTCrpal; YMCTb HAXOJUTH MPOU3BOJHBIC J3JICMCHTAPHBIX
(GyHKIUH, UCTIOB3Ysl CIIPAaBOYHBIE MAaTEpUAIIbI; UCCIIEAOBAThH B
HpOCTCfIH.IHX cirydasax (bYHKLII/II/I Ha MOHOTOHHOCTBb, HaXOAUTh
HauOoJNbIINEe ¥ HAMMEHBIINE 3HAYeHUs (YHKUUH; MPUMEHSATH
NPOM3BOAHYIO TPU PEIICHWH 3a1ad Ha JABWKEHHUE, pPEelIaTh
NPaKTUKO-OPUEHTHPOBAHHBIE 33Ja4d Ha HauOOJbIIME U
HaVMCHBIINE 3HAYEHHs, Ha HAXOXICHUE ITyTH, CKOPOCTH H
YCKOPEHHUS;

- YMCTb OIICpHUPOBATH NMOHATHAMU: ABUKCHUEC B IIPOCTPAHCTBE,
1o100HbIe (GPUTYPHI B IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHUE
TUIOIIAZIe TOBEPXHOCTEH M 00BEMOB MOJOOHBIX (DUTYp TpU
peleHIH 3a/1a4;

- YMETh BBIYHMCIIATH T€OMETPUYECKHIE BEIMUMHBI (JIJTMHA, YTOII,
oAb, 00BEM, IJIOMIAAb HOBEPXHOCTH ), UCIIOIb3YS
U3y4eHHBIE (POPMYJIIBI H METOJIBI

— BocnpousBoaut (3anuceIBaer,
BBIOMpaeT) hopmyny (ypaBHEHHE)

— DBsInonnser pacuer 3HaYeHUN ¢
HCII0JIb30BAHUEM ypaBHEHUS
(rpaduxoB)

— AHanu3upyer pe3yapTaT pacuera
Jnist moHsATHIA: (PyHKIMS, HEMpepbIBHAS
(GyHKLMA, TPOU3BOIHASL, IEPBOOOpa3Has,
OIIpe/IeNICHHBIN NHTErpal JBUKEHHE B
IIPOCTPAHCTBE, MOA0OHbIE (DUTYDHI B
IIPOCTPAHCTBE
Beruuciisier npou3BoHbIE OCHOBHBIX
AJIEMEHTapHbIX (PYHKLINN, UCIOIb3YET
npaBuia u GopMyIbl
i epeHIIPOBaHUS;

Beruucinser reoMmeTpudyeckre BeIUYHHbI
(nmHa, yrou, mwiomanbk, 00beM, IJI0NIa b
MIOBEPXHOCTHU ), HCHOJIB3YET (POPMYIIBI.

Maremarnueckuit
JTUKTaHT
NunuBunyansHas
caMmocTosiTeNbHas paboTa
[IpencraBnenue
pe3yabTaToB
IIPAKTUYECKUX paboT
KonrtpomnsHas pabora

Brinonnenune
JK3aMEHALIMOHHBIX 3aJaHUuN

IIK.1.3

I1K.2.2

- [IppHMMaTh TOBAapHI IO KOJUYECTBY U KAYECTBY

- Mcnonp30BaTh OCHOBHEIE MCTOIbI U IPUEMBI CTATUCTUKU JIA
peHICHUA MPAKTHYICCKUX 3a1a1 KOMMCp‘ICCKOﬁ ACATCIIBHOCTH,
ONpEaACIATh CTATUCTUYCCKUC BCIIMYNHBI, ITIOKA3aTCJIM Bapualuunu
1 MHACKCHI.

- YMEET HCIO0JIb30BaTh Pa3JInYHbIC
METO/IbI TPE0OPa30BAHMS YHUCICHHBIX
3JIEMEHTOB;

-ONEPUPYET C NMPOLIEHTHOM CTaBKOM;
-IIEPEYMCIISAET CBOMCTBA MPOLICHTA,
pacCUUTHIBAET HAPALLEHHYIO U
JTIMCKOHTUPOBAHHYIO CTOMMOCTb;

- UCIIOJIb3YET CBOMCTBA KOPHS, CTEIICHEM,
paIrKaIoB B BBIYMCICHHUSAX BBIPAKECHUN;
- ONPENEIIAET U XapaAKTEPU3YyET
B3alMOCBSI3b MEK]ly TapaMeTpaMu
MaTeMaTH4eCKON (QYHKIUU U
XapaKTEPUCTUKAMU SKOHOMUYECKHX
MPOLIECCOB U SIBJICHU;

- IPEACTABISAET CTATUCTUYECKUE JAHHbIE,
0TOOpaxaeT Ux B BUJE TaOIUIl U

TectupoBanue

YeTHBIN onpoc
NunnBunyansHas
camocTosITeNbHas paboTa
IIpencraBnenue
pe3yabTaTOB
MPAaKTUYECKUX paboT
KonrtponsHas pabora

BrinosneHue
3K3aMEHAIIMOHHEBIX 3aJaHuN
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THCTOI'paMM pacClpeacICHuA, OIpEaCIACT
CTaTUCTUYCCKUEC BCIIMYHHEI,
PaCCUUTBIBACT IIOKA3aTC/IM Bapualli 1
NMHIOCKCHI.
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