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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN TPOTPAMMBI JJUCLUIIJINHBI
00/1.13 MaTemaTuka

1.1. MecTo IuCUMILIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbI:

Juciummaa OOJ1.13 MarteMaTHKa SBJISCTCS 005A3aTCIBHOM YacThIO 00s3aTEIbHBIX
obmeoo6pazoBatenbHbix aucnuuine OOIl B cootBerctBHM ¢ PI'OC CIIO mo crnenualbHOCTH
09.02.07 MudopmanmoHHbIe CUCTEMBI U IPOTPAMMHUPOBAHHE.

1.2. leab ¥ IuIaHUpyeMble Pe3yJbTAThl 0CBOEHUS TUCHMIIUHBI:

Coneprkanue nporpammbl 00111€00pa30BaTeIbHON JUCIUIUIMHBI MaTEMAaTHKA HAlPaBJIEHO
Ha JOCTUXKEHHE pPEe3yNbTAaTOB €€ M3ydeHus B coorBercTBUU ¢ TpeboBanusmMu ®I'OC COO c
yaetoM rnpodeccuoHabHoi HarpasieHHocTH @I'OC CIIO.

Ocoboe 3HavyeHne aucuuIuiiHa umeet npu Gopmuposanuu u pazsutuu OK 1, OK 2, OK
3,0K4,0K S5, OK 6, OK 7.

Oo0mme Ilnanupyemble pe3yJIbTaThl 00y4eHuUs!
KOMIIeTEHIIU U O6mue JAucuMminHapHbie
OK 01 Beibuparp | -TOTOBHOCTh K TPYIy, OCO3HAHHE | -BIAJIETh METOAAMU JI0Ka3aTebCTB,
CHocoOBI LEHHOCTH MacTepCTBa, | aITOPUTMaMU PEIIeHUs 3aj1ay;
peleHus 3a1a4y TPYZROO0HE; -yMEHUe ¢dbopmynupoBartb OTIpEICIICHHUS,
npodecCHOHAIBH | -TOTOBHOCTh K aKTHBHOM | aKCHOMBI ¥ TEOPEMBbl, IPUMEHATh  UX,
on JACATCIIbHOCTHU JACATCIIbHOCTHU TEeXHOJIOTHYECKOM IMPOBOJUTL JOKAa3aTCJIbHBIC pPAaCCYXACHHUA B
MPUMEHUTENIBHO | U COLMAJIbHOM HANpaBIEHHOCTH, | XOJ€ PELIeHHs 3a1a4;
K Pa3IU4HBIM CIOCOOHOCTD WHULUUPOBATh, | - yMEThb ONEPUPOBATH IOHSITHAMHU: CTEICHb
KOHTEKCTaM IUIAHUPOBAaTh U CAMOCTOSTENBHO | YMCla, JorapuM Yucia; yMEHHE BBIOJHSITH

BBITIOJIHATDH TaKYIO ACATCIIBHOCTD,
- WHTEpEC K PazUYHbIM chepam

npohecCHOHATBHOMN
JeSITeTTbHOCTH.

OBnanenue YHHUBEpCATbHBIMHU
y4eOHBIMU MO3HABATEIbHBIMU
JIECUCTBUSIMHU:

a) 0a3oBbIe JIOTHYECKUC
NEUCTBUA:

-CaMOCTOSITEIIHHO

bopmynupoBartb u
aKTyaJIn3UPOBATh pooIiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIUBATb CyHIeCTBeHHBIﬁ
IMpU3HaK MWJIW OCHOBaHUA JIA
CpaBHEHHs, KiIacCHQUKAIUK U
0000IIIeHNS,;

-OTIPEIENATE TEU IeATETBHOCTH,
3aJaBaTh MapamMeTpbl U KPUTEPUU
UX JOCTHKEHUS;

- BBIABJIATH 3aKOHOMCPHOCTHU H
MIPOTHBOPEUHS B
paccMaTpUBACMBIX SIBIICHUSX;

BBIUUCIICHHE 3HAUCHWH M MpeoOpa3oBaHUs
BBIP@KEHUH CO CTEMEHSAMH M Jorapudmamu,

mpeoOpazoBaHUs TIPOOHO-PAITOHATBHBIX
BBIPAKCHUI;

- YMETH OIIEpUPOBATH TIOHATUSIMU:
pauroHajbHbIE, HppanMoHaJbHEIC,
MoKa3aTenbHbIe, CTENIeHHbBIE, JorapudMuieckue,
TPUTOHOMETPUIECKHE YpaBHEHHUS u

HEPABEHCTBA, NX CCTEMBI,

- YMEThb ONEpPHUPOBATh MOHATUSAMH: (QYHKIHS,
HEIPEPHIBHAS ¢byHKIWS, IPOU3BOJIHAS,
nepBooOpa3Hasi, OlpeeJIeHHbI HHTETPal;
-yMETh HaXOAWTH MPOU3BOJHBIE 3JIEMEHTAPHBIX
(GYHKIUH, UCTIONB3YS CIIPaBOYHBIE MATEPUAITBI;
-HCCJIEZIOBATh B MPOCTEUIINX CITydasX QYHKIHH
Ha MOHOTOHHOCTb, HAaXOIWTh HAWOOJBILIUE U
HaVMEHBIIIME 3HAYCHUST PYHKIIUIA;

-CTPOUTh rpaduKu MHOTOWIECHOB c
HCIIOJIB30BAHUEM aIIapara MaTeMaTUYeCKOIro
aHaJIN3a;

-IIPUMEHATH NIPOU3BOAHYIO IPU PELIECHUU 33134
Ha JIBJKEHHUE;

-peuiaTh MPAKTUKO-OPUEHTUPOBAHHBIE 33Ja4d

- BHOCHUTh  KOPPEKTHBBI B | HA HAaWOONBIINE W HAaWMEHBIIWE 3HAYCHUS, Ha
JIeSITeNIbHOCTb, OIIEHMBAThH | HAXOXIEHHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

COOTBETCTBHE pe3ysIbTaToB | - YMETH OIEpUpPOBAThH MOHITHAMU:
LENAM, OILICHUBATH PHUCKH | paliMOHaJIbHAs ¢byHKUUS, [oKa3aTesbHas
TOCTIEACTBUH I€ATEIHHOCTH; byHKIUS, CTETIeHHAs byHKIUS,
-pa3BHUBaTh KpeaTuBHOE | JorapudMuuecKkas ¢byHKLMS,
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MBIIUICHUE npu
YKU3HEHHBIX MPoOIeM
0) 0Oa3oBbIC HCCICIOBATEILCKUE
JIEVCTBUA:

-BIIaZIeTh ~ HaBBIKAMH  y4e0HO-
HCCIIeIOBATENIbCKON U MPOEKTHOM
JICSATEIILHOCTH, HaBbIKAMH
paspeiieHus npooeM;
-BBISIBIISITD

peuieHuu

MIPUYUHHO-
CJIE/ICTBCHHBIC CBSI3U u
aKTyaJIu3upoBaTh 3ajady,
BBIIBUTATh TUTIOTE3Y €€ PeIICHHUS,
HaXOAWTh apryMEeHTHI JUTS
JI0Ka3aTeNbCTBA CBOUX
YTBEPKIICHUH, 3a7aBaTh
mapaMeTpbl u KpUTEpUHU
pEIICHMUS;

-aHAJIM3UPOBAThL TIIOJIYYCHHBLIC B
x0[1e perreHus 3amaun
pe3ynbTathl, KPUTUYECKU
OLICHUBATh HUX AOOCTOBCPHOCTD,
MPOTHO3MPOBaTh HM3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMCTb INCPCHOCUTL 3HAHUA B

NO3HABATEIHHYIO "
MPAKTHYECKYIO obnactu
KHU3HCACATCIBbHOCTH,

-yMETb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEAMETHBIX 00JIacTeill;
-BBIJIBUTaTh HOBBIC HUCH,
npejjaraTth OpUTrHMHAJIbHBIE
MTOIXOIBI u peuieHus H
CIIOCOOHOCTh HMX HCIIOJIb30BaHHUS
B IIO3HABATEJILHOU U COIIUAJILHOU
MPaKTUKE

TPUTOHOMETpUYeCKue  (yHKUUH, OOpaTHBIE
dhyHKINH; YMEHUE CTPOUTH rpaduku
W3y4YeHHBIX (YHKIWH, HCIOJB30BaTh TpaQUKH
NIPY U3yYEHHH MIPOLECCOB M 3aBUCUMOCTEH, MpH
peLICHNH 3aa4 U3 IpYTruX y4eOHbBIX IPEIMETOB
W 3aJad M3 PEaNbHOW JKU3HM, BBIPAXKATb
(opMynaMu 3aBUCUMOCTH MEXKIY BETUUNHAMU;
YMeTh pemate TEKCTOBBIE 3aJaud  Pa3HBIX
TUIOB (B TOM YHCJIE HAa IPOLEHTHI, NOIH U
YacTH, Ha JBIKECHHE, paboTy, CTOUMOCTb
TOBapOB U yCJIYr, HAJNOTH, 3aJa4d U3 00JacTu
yOpaBlieHHs]  JIMYHBIMH U CEMEWHBIMHU
(dbuHaHCAMH); COCTaBIIATH BBEIPKCHHUS,
YpaBHEHHUSI, HEPAaBEHCTBA M HUX CHCTEMBI II0
YCIIOBHIO 3a/a4yM, MCCJIEAOBATh IIOIy4YEHHOE
pelieHre U OLEHUBATh IPaBIONOA0OHOCTh
PE3yIbTATOB;

-yMETh OIEPUPOBATH IOHATHAMH: CpeaHee
apudmMeTnyeckoe, MeauaHa, HawOoIbIIee U
HaVMEHbIIIEe 3HA4YeHUs, pa3Mmax, IJUCIIEpCHs,
CTaHJapTHOE OTKIIOHEHUE YHCIIOBOTO Ha0Oopa;
-yMETh W3BJICKATH, MHTEPIPETUPOBAThH
nH(pOPMAITHIO, TIPEACTABICHHYIO B TA0IUIaX, HA
Juarpammax, rpadukax, OTPaXKAIOIIYIO
CBOIMCTBAa pEAJbHBIX MPOLIECCOB U SBJICHUN;
NPEACTaBIATh HMHGOPMALUIO C  TIOMOUIBIO
Ta0JIUIL ¥ TUarpamm;

- WCCJIeIOBATh CTATUCTHYECKHE JAHHBIC, B TOM
YHciie ¢ IPUMEHEHHEM I'paueCKUX METOA0B U
AIIEKTPOHHBIX CPEJICTB;

-yMETb ONEPUPOBATH MOHATUAMU: CIIy4alHbII
ONBIT M CiydailHOe COOBITHE, BEPOATHOCTD
CIIly4allHOrO  COOBITHS; yYMEHHE BBIYHCISATDH
BEPOSITHOCTh C HCIOJB30BaHWEM Tpaduyeckux
METO/IOB; MPUMEHSATh (HOPMYIBI CIOXKEHHUS |
YMHOXXEHHMSI BEpOATHOCTEH, KOMOWHATOpPHBIE
(axTbl ¥ HOPMYIIBI TP PELICHUH 3a]1a4;

- OIICHUBATb BCPOATHOCTU PCAIbHBIX COGBITPIﬁ;
3HAaKOMCTBO CO CIIly4YallHBIMH BEJIMYHHAMU,
YMEHHE TPUBOAWUTH TPHUMEPHI IPOSBICHUS
3aKOHa OONBIIMX 4YHCEN B MPHPOJHBIX H
0OIIECTBEHHBIX SIBICHUSX;

-yMEThb  ONEPUPOBaTh MOHATHAMH:  TOYKa,
npsMasi, IUIOCKOCTb, MPOCTPAHCTBO,
JIBYTPaHHBII YTroJl, CKpEUIUBAIOLIUECS IPSIMBIE,
napajienbHOCTh W NEePHeHIUKYISIPHOCTD
HNPSIMBIX U IJIOCKOCTEH, YTOJI MEXIY NPSIMBIMU,
Yroja MEXay HIpsSMOM M IUIOCKOCTBIO, YIroJl
MEXIY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH IO
IUIOCKOCTH, PAacCTOSIHHE MEXIy HpSAMBIMH,
pacCTodHUC MCEKIAY JIUIOCKOCTAMU, YMECHHUE
WCTIOJIb30BaTh MPU PEIICHUH 3334 HU3yueHHBIE
(aKTBl 1 TEOPEMBI TUITAHUMETPHH;

-yMEHHE  OIEHWBAaTh  pa3Mepsl  OOBEKTOB
OKpPY’KaroIllero MUpa;
-YMETb OIIEpUPOBATH MIOHATUSIMH:

MHOI'OI'paHHUK, CCUYCHHNEC MHOI'OTpaHHHUKA, Ky6,
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napaijenenumes, npu3Ma, nupamMuaa, Gurypa u
MIOBEPXHOCTh BPALICHUs, HUINHIP, KOHYC, LIap,
cdepa, cedeHust GUTypsl BpallleHHs, MIIOCKOCTS,
Kacatomasicst  cepsl, UWIMHIpA, KOHYCa,
IUIOIAAb TOBEPXHOCTH MHUPAMHIBI, INPHU3MBI,
KOHyca, IWIMHApa, IUIomans cdepbl, 00bemM
Ky0a, MpsSMOYrOJBHOTO  Tapajuiesenunena,
MUpaMUJIBL, TPU3MBL, LHWIMHIPA, KOHYyCa, LIapa;
yMEHHE  HU300pakaTb  MHOTOIPaHHUKH U
MOBEPXHOCTH BpAILEHUsI, UX CEYEHUS OT PYKH, C
MOMOIIBI0  YEPTEeKHBIX  WHCTPYMEHTOB H
9JIEKTPOHHBIX CPENICTB; yYMEHHE pPAacIO3HABaTh
CHMMETPHI0O B IIPOCTPAHCTBE;  yMEHHE
pacmo3HaBaTh NpaBUIbHBIE MHOTOTPAaHHUKH,
-yMETh ONEPUPOBATh IOHITHUSAMU: ABHXKECHHE B
MIPOCTPAHCTBE, MOT00HBIC (urypsl B
MPOCTPAHCTBE,  HWCIOJNB30BaTb  OTHOIICHHUE
IUIONIaIeH TOBEPXHOCTEH U 00bEMOB TI0I00OHBIX
(Guryp IIpH pelIeHn  3a/1a4;

-YMCETb BBIYUCIIATH T'COMCTPHUUCCKHUE BCIMYNHBI
(nmuHa, yroi, IUIOMAAb, OOBEM, IUIOMIAAb
MTOBEPXHOCTH ), UCTIONB3Ys U3YIEHHBIE (DOPMYITBI
U METO[B;

-yMeETh OIIEpUPOBATH IIOHATUSIMU:
IPAMOYTOJIbHAS cucrema KOODIIMHAT,
KOOpDIMHATHl TOYKH, BEKTOP, KOOPAWHATHI
BEKTOpa, CKaISPHOE TPOU3BEACHUE, YIOI
MEXIy  BEKTOpaMH, CyMMa  BEKTOpOB,
MPOM3BEICHHE BEKTOpa Ha YHCIO; HAXOAUTH C
MOMOIIBI0 HM3YYEHHBIX (OPMYNT KOOPIWHATHI
CepeIMHBl OTpPE3Ka, PACCTOSHUE MEXIY JBYyMs
TOYKAMH;

-yMETh BBIOMpATh TMOAXOAALIMHA HW3yYCHHBIH
METOA Uil pelleHusl 3ajadd, pPacro3HaBaTh
MaTEMATHYCCKUC (baKTBI U MaTeMaTHU4YCECKHE
MOJENM B TNPHUPOJHBIX W  OOILECTBEHHBIX
SABJICHUAX, B HCKYCCTBC, YMCHHUEC IIPHUBOIUTH
IIPUMEPBHI MaTeMaTUYCCKUX OTKPBITUI
poccuiickoiiT W MHUPOBOM  MaTeMaTHUECKOU
HaYKH.

- YMETH OIIEpUPOBATH TIOHATUSIMU:
onpeJesieHNe, aKCHOMa, TEopeMa, CIICACTBUE,
CBOWCTBO, MPU3HAK, JI0Ka3aTeJIbCTBO,
paBHOCHWJIbHEIE (OpMYIIUPOBKHY; YMEHHE
(dbopMyupoBaTh 0OpaTHOE U MPOTHBOTIOIOXKHOE
YTBEP)KICHUE,  NPUBOAUTH  NIPUMEPHl U
KOHTPIIPUMEDBI, HCIIOJIb30BAThH METOJ,
MaTeMaTHIeCKOMN WHAYKIWH; MPOBOJINTH
JIOKa3aTeNbHbIE PACCYXKIEHHS MpPHU PELICHUU
3aja4y, OLEHUBATH JIOTHYECKYIO NPaBHIBHOCTD
paccyK/JIeHU;

-yMETh OIEPUPOBATh MOHATUSIMH: MHOXECTBO,
MOJMHOXKECTBO, ONEpalMi HajJ MHOXECTBAMH;
yMEHUe UCTIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN armapar JJIA OITNCaHHuA
peanbHBIX IMPOLIECCOB U SIBJICHUH MPU PELICHUU
3ajja4, B TOM 4YHCIIE W3 JAPYIHX Y4YeOHBIX

5




MPEAMETOB;

-yMETh  ONEpPUPOBATh  TOHATUSAMH:  Tpad,
CBA3HBIH Tpad, mepeBo, wWKI, Tpad Ha
IJIOCKOCTH, YMEHHE 3a/laBaTh M OIHCHIBAThH
rpadsl pa3IMIHBIME CIIOCOOAMU; HCIIOIH30BATh
rpadsl IPH pEIICHUH 3a1a9;

-yMeTh CBOOOJHO OIEPUPOBATH TMOHSATHSIMH:
coueTaHue, IEepPecTaHOBKa, YHCIO COYETaHUH,
YHUCIIO TIepecTaHOBOK; OnHOM HproTOHA; ymMeHue
MPUMEHATh  KOMOWHATOpHbIE  (akThl U
paccyXAeHus A pelieHns 3ajay;

-yMETh ONEepPUPOBATH MOHSATHAMIE: HAaTypabHOE
YUCIIO, IEJI0€ YHCIO0, OCTATOK II0 MOJIYIIIO,
palMoHAIBHOE YUCII0, UPPALMOHAIBHOE YHCITIO,
MHOJKECTBa HATypaJIbHBIX, IENBIX,
paIoOHANbHBIX, NEHCTBUTENBHBIX  YHCEN,
YMEHHE UCIOJB30BaTh MPU3HAKU JACITUMOCTH,
HAaUMEHBIINA OOLIMI IeINUTENIh U HaUMEHBIIIEE
obmee kpaTHoe, anroputM EBknmmma mpu
pelIeHnu 3a/ad; 3HAaKOMCTBO C pPa3IUYHBIMHU
MO3UIMOHHBIMUA CHCTEMaMH CUUCIICHUS;

-yMeTh CBOOOJHO ONEPUPOBATH IOHSATHSIMH:
CTENeHh C IIeNIIM IIOKa3aTeleM, KOpeHb

HaTYypaJIbHOM CTEIEHH, CTEIEHb C
palMOHANBHBIM  TIOKa3aTelieM,  CTENeHb  C
JEHCTBUTEIBLHBIM (BEIIECTBEHHBIM)

HoKazaTeseM, Jorapudm 4uciia, CHHyc, KOCHHYC
W TaHTEHC MPOU3BOJIBHOTO YUCIIA;

-yMETh OIEpPUPOBATh MHOHATHSIMU: TOXIECTBO,
TOXJIECTBEHHOE MpeoOpa3oBaHUE, YypaBHEHHE,
HEPABEHCTBO, cucrema YpaBHEHUI 51
HEpaBEHCTB,  PaBHOCWIBHOCTb  ypaBHEHUH,
HEpaBEHCTB WU CUCTEM,  palUOHAIbHBIE,
UppanroHaNbHbIe, TIOKa3aTelbHbIE, CTETICHHBIE,
norapupMuIecKue, TPUTOHOMETPUYECKHUE
YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI, YMEHHUE
pemarb ypaBHEHUsI, HEPABEHCTBA U CHUCTEMBI C
MOMOIIBI0  Pa3NUYHBIX  NPHEMOB;  pelaTh
YpaBHEHHUS, HEPABEHCTBA U  CHCTEMBI C
napamMeTpoM; NPUMEHATh YpaBHEHHS,
HEpaBEHCTBA, WX CHUCTEMBI Uil pEIICHUS
MaTeMaTHYEeCKUX 3ajad U 3a]ad U3 Pa3InyHbIX
obnacrell HAYKH W pealbHOH JKU3HU;

-yMeTh CBOOOJIHO ONEPUPOBATH IMOHSATHIMU:
rpadpuk  GyHKOUM, obOpatHas  QYHKIUS,
KOMIO3UIMA (QyHKIMH, JMHEeWHas QyHKIus,
KBagpaTuyHas (yHKIHA, CTeTIeHHas (YHKIHUS C
HEeNbIM  TI0Ka3aTeleM, TPHTOHOMETPUYECKHUE
¢GbyHKUMM, OOpaTHBIE TPUTOHOMETPHUYECKHE
(GyHKUMM, TOKa3aTeldbHas U Jorapumudeckas
(GYHKIWHU;, YMEHHE CTPOUTh rpaduKu (YHKIHUH,
BBITOJIHSTD npeoOpa3oBaHus rpauKoB
(yHKITHIA;

-yMEHHUE HCTOJIB30BaTh Tpapuki GyHKIWN JUIs
W3y4YeHHs] MPOIECCOB M 3aBHUCUMOCTEH TIpH
pelIeHNnH 3aa4 U3 IPYTUX Y4eOHBIX NMPEeIMETOB
Y U3 peaIbHOM JKU3HU;




-BBIpaXXKaTh (QOpMyJamMH 3aBUCHMOCTH MEXIY
BEJIMYNHAMU;

-yMEHHE CBOOOAHO OMNEPUPOBATH MOHATHIMU:
YEeTHOCTh (PYHKIHMH, TEPHOANYHOCTH (YHKLIUH,
OTPAaHWYEHHOCTh  (PYHKIMH, MOHOTOHHOCTb
(YHKIHH, SKCTpeMyM (DYHKITUH, HAUOObIIEE U

HaMMeHbIIIee 3HAYCHUS ¢byHKIUN Ha
MPOMEXKYTKE; yMEHHE MPOBOAMUTH HCCIIEJOBaHUE
GyHKIHIH;

-yMEHHE HCIONB30BaTh CBOWCTBA M Tpaduku
(GyHKUMI A7 penieHus] ypaBHEHHI, HEpaBESHCTB
M 3amad C mapaMeTpaMu; H300pakaTb Ha
KOOPJIMHATHOM TJIOCKOCTH MHOYKECTBA PEIICHUMN
YpaBHEHUH, HEPABEHCTB U HX CUCTEM;

-yMeTb CBOOOJHO ONEPHPOBATH MOHATHUSIMH:
MIOCJIEI0BATEIBHOCTD, apudmeTnIecKas
MpOTpeccus, TEeOMETpUYecKass  IMporpeccus,
OeckoHeYHO  yObIBalOIIash  TeoMeTpudecKas
HpOTPECCHs;

-yMEHHUE 3aJIaBaTh IMOCIEI0BATEILHOCTH, B TOM
YHCIIe C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
-yMeTb OIIepHPOBATH MOHATHSMH:
HEMPEPBIBHOCTH (DYHKITUH, aCUMIITOTHI TpaduKa
¢GyHKUMHM, TiepBas W BTOpas MNPOHM3BOAHAS
(YHKIINHA, TEOMETPUYECKUH ©  (U3HIECKUMA
CMBICTT TIPOU3BOTHOM, nepBooOpa3zHasi,
OTpeJleNieHHBIl MHTErpall; yMEHHE HaXOIUTh
acUMIITOTBl  Tpaduka  QyHKUIUM;,  yMEHHE
BBIYHCIIATD HPOU3BOJIHEIC CYMMBEI,
MPOM3BENICHHUS, YacTHOTO H  KOMIO3HIUH
(GyHKIUI, HAXOUTh YpaBHEHHE KacaTelbHOH K
rpaduKy QyHKINN;

-yMEHHE HCIOJIB30BAaTh IPOHM3BOJIHYIO  JUIS
uccreoBaHusl  (QYHKIMH, OIS  HAXOXKIACHUS
HAWIYYIIETO pEIIeHUs B IMPHKIAJHBIX, B TOM
qucIe COIMAIbHO-9KOHOMHYECKHX "
¢usnueckux  3agadax, IS ONpeeNeHHUs
CKOPOCTH M YCKOPEHUS; HaXOJWTh IUIOMAIU U
00beMBl (QUTYp C TIOMOUIBIO HHTErpaja;
NPUBOANTD TPUMEPEI MaTeMaTHYEeCKOro
MO/JIEJIMPOBAHHS c MTOMOIIBIO
g dhepeHInanbHBIX YPaBHEHHI,

-yMeTh OINEPUPOBATH MOHATUSMH: KOMIUICKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCHa,
MOJYJdb M apryMEeHT KOMIUIEKCHOTO 4YHCIIa,

¢dopma 3aImcu KOMIUTEKCHBIX qrcen
(reomeTpuueckasi, TpPUTOHOMETpHUYECKass W
anreOpamdeckas); YMETh MIPOU3BOIUTH

apuMeTHYecKue NeHCTBUS C KOMIUICKCHBIMU
YUCJIAMU; IPUBOJIUTH MPUMEPHI UCTIONb30BAHUS
KOMILJIEKCHBIX YHCET;

-yMEeTh CBOOOJHO ONEPUPOBATH IMOHATHSIMH:
cpenHee apudmMeTnyeckoe, MeJuaHa,
HanOoJIbIIIee M HAaUMEHBIIIEe 3HAYCHUS, pa3Max,
IACTIEPCHs, CTaHAAPTHOE OTKJIOHECHHE JUIS
OMHUCAHUS  YHUCJIOBBIX  JaHHBIX;  YMEHHUE
WCCIIEOBATh CTATUCTUYECKUE JTaHHBIE, B TOM
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YHcie ¢ MPUMEHEHNEM TpapuIeckux METOJIOB U
JJIEKTPOHHBIX CPEJICTB; rpaguyecKku
UCCIIEIOBaTh  COBMECTHBIE  HAOMIONEHHA C
MOMOUIBI0 AMArpaMM PacCEMBaHUA U JIMHEMHOMN
perpeccuy;

-yMETh HAaxXOAWUTb BEPOSATHOCTH COOBITHH ¢
UCTIONBb30BaHUEM  rpadUYecKuX  METOJOB;
OPUMEHSTh IS pelleHus 3agad  (HOpMYJIbI
CIOXKEHHA W  YMHOXEHHUS  BEpOSATHOCTEH,
¢dopMyny TOIHOW BepOATHOCTH, (QopMymy
Beprynnm, komOnHaTOpHBIE (PaKThl U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH pPEaNbHBIX COOBITHUII;
YMEHHE OIEPUPOBaTh HMOHATUSAMU: CIydaiHas
BEIMYMHA,  pacCIpeleNieHue  BEpOsSTHOCTEH,
MaTEMaTHYECKOE  OXHAAHWE, OUCIEPCHs U
CTaHJapTHOE OTKJIOHEHUE cIy4yaiHOMI
BEIMYHMHBL, (QYHKIOMM  pacmlpefesieHus |
TUIOTHOCTH PaBHOMEPHOIO, MOKa3aTeIbHOI0 U
HOPMAaJIBHOTO pacnpenencHuii; yMEHHE
HCIIOJIb30BAaTh CBOICTBA HU3y4YECHHBIX
pacrpeneneHuin JUIS pelieHus 3aja4;
3HAKOMCTBO C IIOHSTHSAMH: 3aKOH OOJBIINX
YyHCced, METOAbl BHIOOPOYHBIX HCCIEIOBAHUI;
yMEHHE TPHUBOJUTH TPUMEPHI MPOSBICHUS
3aKOHa OONBIIMX 4YHCEN B MNPUPOJHBIX H
OOIIECTBEHHBIX SIBICHUSX;

- yMeTh CBOOOJHO OIEPUPOBATH MOHATHIMU:
TOYKa, TpsAMas, IUJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUN YTOJ, NIBYIPaHHbIN yrol,
TpeXTrpaHHbIN yroiL, IIEPECEKAIOIINECH,
napajuleJibHble M CKPEIIMBAIOLIUECsS MpsMBIE,
MapauIeIbHOCTE W NEPHEHIUKYIIPHOCTh
MPSIMBIX W IJIOCKOCTEH, YToll MEXKIY MPSIMBIMH,
Yroja MeXay IpsMOMl M IUIOCKOCTBIO, YIOJI
MEXIy IUIOCKOCTSIMHM;, YMEHHE HCIOJIb30BaTh
OpY pEUIeHWH 3a4ad  H3ydeHHble (aKThl U
TEOpEeMbl IUITAHUMETPUH; YMEHHE OIICHHBATh
pasMepbl 00bEKTOB B OKPYKAIOIIEM MHUDE;

-yM€HUue OIIEpPUPOBATH MOHATUSAMU:
MHOI'OI'PDaHHHUK,  CEYEHME  MHOTOTPaHHUKA,
[paBUIIbHBINA MHOT'OI'PaHHHK, pU3Ma,

nupamuzia, GUrypa M MOBEPXHOCTh BpAIlIEHUS,
LWIMHIP, KOHYC, Imap, cdepa, pas3BepTKa
MMOBEPXHOCTH, CEYEeHUs KOHyca U IIMJIMHApA,
napajjeibHble OCH WM OCHOBAaHHIO, CEUYEHUE
mrapa,  IJIOCKOCTh,  Kacamomasics  cdepsl,
HWIMHIPA, KOHYCa,;

--yMEHHE CTPOUTH CEUEHHE MHOTOTPaHHHKA,
n300paxaTb ~ MHOTOTPaHHHKH, (QUTYPHl |
MOBEPXHOCTH BpAIIEHHSA, MX CEYEHHUs, B TOM
qyciie C TOMOIIBIO JJIEKTPOHHBIX CPEACTB;
YMEHHE NMPUMEHSITH CBONCTBA I'€OMETPUUYECKHUX
¢uryp,  camocTosITeNbHO  (GOPMYJIUPOBATH
oTpeieNieHUs] W3y4aeMbIX (QUTryp, BBLABHTaTh
TUMOTE3bl O  CBOMCTBaX W TPU3HAKax
reoMeTpuyeckux (uryp, OOOCHOBBIBATH HIIH
OTIPOBEPrarh ux;




-yMEHHUE MPOBOIUTH KIACCUPHUKALNIO QUTYD TIO
Pa3INIHBIM MpU3HAKaM, BBITOJTHSATH
HEOOXOIUMBIE JOTIOJTHUTENbHBIE TIOCTPOCHHUS;
yMETh CBOOOJHO OIEpUPOBaTh HOHSATHAMHU:
mwiomans (Guryper, oobeM (UTYpHI, BETHMYHWHA
yria, pacCTOSHHE OT TOYKH JIO TUIOCKOCTH,
paccTosHUE MEXAYy NPSMBIMH, PacCTOSHUE
MEXIY  IUIOCKOCTSMH, IUIomangb  chepsl,
TUIOINAAb TIOBEPXHOCTH MUPAMHIIBI, TMPH3MEI,
KOHYCa, HWIHHIPA, 00BeM KyOa,
IPSIMOYTOJILHOT'O napaienenumena,
MUPAMUJIBI, TTPU3MBL, UIMHIPA, KOHYyCa, 1Iapa;
YMEHHUE  HAXOJUTh  OTHOUICHHE  OOBEMOB
NMoJOOHBIX QUTYD;

-yMeTh CBOOOJHO ONEPUPOBATH MOHATHIMH:
JIBIDKEHUE, TTApaIIeIbHBIA TepeHoC, CUMMETPUS
Ha TIJIOCKOCTH M B TIPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue NoAoOus, momo0HbIE QUTYPEI,
YMEHUE pPACMO3HABATh pAaBHBIC W MOJO00HBIC
¢Gurypsl, B TOM 4uClie¢ B MPHPOJE, UCKYCCTBE,
ApXUTEKTYPE; YMEHHUE WCTIOJIb30BaTh
reOMETPUUYCCKHE OTHOIICHUS, HaXOJIUTh
TreOMETPUYCCKHE BEIWYHMHBI  (IJIUHA,  yrod,
WIomaab, 00beM) MpPH pEUIeHHH 3aJad U3
JIPYTUX y4eOHBIX MPEIMETOB W W3 PealbHOM
JKU3HH;

-yMeTh CBOOOJIHO ONEPUPOBATH IMOHATHIMU:
NpSIMOYTOJIbHAsl CHCTEMa KOOpAWHAT, BEKTOP,
KOOPJIWHATHI TOYKH, KOOPJUHATHI BEKTOpA,
CyMMa BEKTOpOB, INPOW3BEACHUE BEKTOpa Ha
YHCII0, pasjoKeHHe BeKTopa 1o 0Oaswucy,
CKaJISIpHOE MPOMU3BEICHHE, BEKTOPHOE
MPOM3BEJICHHE, YroJ  MEXKIY BEKTOpaMuy;
yMEHUe WCTIOJIb30BaTh BEKTOPHBIN u
KOOPJAWHATHBIN METOJI IE peleHus
TEOMETPUYECCKUX 33Jad M 3a7ad  JIpPyrux
YUeOHBIX MPEIMETOB;

-yMETh MOJIEJIMPOBATh peajibHble CHTYyallul Ha
SI3bIKE MATEMAaTHKH; COCTABJIATh BBIPAKCHUS,
YpaBHCHHUS, HEPABEHCTBA M HX CHCTEMbI [0
YCIIOBHIO 3a/Ia4M, HCCIEA0BaTh IOCTPOCHHBIE
MOJIENTA C HCIOJIb30BAaHUEM armapara anreOpebl,
WHTEPIPETUPOBATh  TMOJYYCHHBIH  PE3yJbTaT;
CTPOHUTh MaTEeMaTHYECKUE MOJEIU C TOMOIUIBIO
reOMETPHUYECKUX TIOHSATHH M BEIUYWH, peraTh
CBSI3aHHBIE C HUMH TIPAKTUYECKHE 3aayH;
COCTaBJIAITh  BEPOSITHOCTHYIO ~ MOJIENIb |
WHTEPIPETUPOBATh  IOJyYCHHBIH PE3yJbTaT;
pemiath  NPHUKIAagHBIE  33aayd  CPEACTBAMH
MaTeMaTHYEeCKOro aHajlu3a, B TOM 4HCIE
COLIMANILHO- 3KOHOMHUYECKOTO W (U3UYECKOTO
Xapakrepa;

-yMEHHE BBIOMpATh MOIXOSAIIMA METOX JUIs
pellieHHus 3aJla4d; IMOHWMaHWE 3HAYMMOCTH
MaTeMaTHKH B HM3YYCHHH MPUPOIHBIX H
OOIIECTBEHHBIX IPOLIECCOB U SIBJICHUH; yMEHHE
pacro3HaBaTh TPOsIBIICHHE 3aKOHOB
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MAaTCMAaTUKU B HCKYCCTBC, YMCHHC NPUBOAUTH

MIPUMEPHI MaTeMaTHYECKUX OTKPBITHN

POCCHICKON 1 MUPOBOI MaTEMATUYECKON HAYKH
OK 02 | B obnacTy LEHHOCTH HAy4YHOTO | -yMETh OIEepUPOBAThH MOHSTHUAMU:
HUcmnons3oBaTh TTO3HAHMUS: parroHanbHas (hyHKIIHA, MMOKa3aTebHas
COBpPEMCHHBIC -copMHUPOBAaHHOCTH GyHKIHS, CTeTeHHas GbyHKIHA,
CpeZcTBa MOKCKa, | MEPOBO33PEHUS, norapuMudeckas GyHKIHS,
aHanm3a U | COOTBETCTBYIOIIETO TPUTOHOMETpUYECKue  (YHKUUH, OOpaTHBIE
WHTEPIpEeTalnu COBPEMEHHOMY YPOBHIO Pa3BUTHS | (DYHKITUH; yMeHHe CTPOUTH rpadukn
nHbOpMAIUN, W | HAYKH u 00IIIeCTBEHHOW | M3y4YeHHBIX (YHKIHNA, WCIOIB30BaTh TpaduKu
WHQOPMALIMOHHBI | TPAKTUKH,  OCHOBAaHHOTO  Ha | MPH M3YYCHUH MPOLECCOB M 3aBUCUMOCTEH, MpU
e TEXHOJIOTHH | TUAJIOTE KyJbTYp, | pEIICHNH 3a[a4 U3 IPYTUX y4eOHBIX MPEIMETOB
JUTSL BBITIOTHEHUS | CTIOCOOCTBYIOIIETO  OCO3HAHMIO | M 3aJad W3 pEalbHOW JKHW3HM; BBIPAXKaTb
3aj1a4 CBOETO MECTa B MOJHUKYJIBTYPHOM | (hOpMyJIaMH 3aBUCUMOCTH MEKIY BETUUNHAMU;
npodecCHOHANBH | MHPE; -yMETh OINEPUPOBATh MOHATHSIMHU: TOXIECTBO,

OH JesITEIbHOCTH

-COBEPIIECHCTBOBAHUE SI3BIKOBON U
YUTATEIbCKOM  KyJBTYpBl  Kak
CpEICTBA B3aUMOJICUCTBUSA MEXKIY
JIOObMH U IO3HAHHS MUPA;

-OCO3HAaHUE LIEHHOCTH Hay4HOUI
JACATCIbHOCTH, TOTOBHOCTbH

OCYLIECTBIISITh  MPOCKTHYHO U
HCCIIEA0BATENBCKYIO
JIeITENbHOCTh MHJUBUAYAIBHO H
B rpyMIIE.

OBnagcHue YHUBEPCAIbHBIMU
y4eOHBIMU MM03HAaBATECILHBIMU
NECUCTBUSIMHU:

B) pabota ¢ nH(OpMaIueit:
-BJIaJICTh HABBIKAMH MOJyYCHUS
uHQOpPMAIMK U3  HCTOYHHUKOB
Pa3HBIX THIIOB, CAMOCTOSTEIHEHO
OCYIIECTBISITH TOUCK, aHAJIM3,
CHCTEMaTH3aIHI0 u
HHTEPIIPETALUIO HHpOPMAITUH
pa3sNMYHBIX BHIOB H  (HOpM
HPE/ICTABICHHS;

-C03/1aBaTh TEKCThI B Pa3IMYHBIX
dopmarax ¢ y4eToM Ha3HAYCHUS

uHpOpMAIUH 17} TEJICBOM
ayIUTOPHH, BbIOUpast
ONTHUMAJIBHYIO tbopmy
NPE/ICTABICHUS U BU3YyaIN3aIlUH;

-OIICHUBATh JIOCTOBEPHOCT,

JETUTUMHOCTh WH(OpMAINH, e
COOTBETCTBHE  IpPaBOBBIM U
MOpPaJIbHO-3TUYECKHM HOpPMaM;

-HCII0JIb30BaTh cpencTsa
MH(POPMALMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJOTUH

B peIHeHI/II/I KOIrHUTHUBHBIX,
KOMMyHI/IKaTI/IBHBIX nu
OpraHU3aIMOHHBIX 3a1a4 c
cOOIII0/ICHIEM TpeOoBaHH
3pFOHOMI/IKI/I, TCXHUKHU
0€e30I1aCHOCTH, TUTHEHBI,

pecypcocOepexeHusi, IPaBOBBIX M

TOXKJECTBEHHOE TpeoOpa3oBaHue, YpaBHEHHE,

HEPABEHCTBO, cucrema YPaBHEHUI u
HEPABEHCTB,  PAaBHOCWIBHOCTb  YpPaBHEHHUH,
HEPABEHCTB M CHUCTEM,  pPalHOHAIBHBIC,

UppaIoOHaNbHbIEe, MTOKA3aTeIbHBIC, CTECTICHHBIC,
norapugMuIecKue, TPUTOHOMETPUYECKHUE
ypaBHEHHMSI, HEPAaBEHCTBA M CHCTEMBI; YMETh
peniath ypaBHEHHUS, HEPABEHCTBA U CHUCTEMBI C
MOMOIIBIO  Pa3NUYHBIX  NPHEMOB;  peIlaTh
YpaBHEHHUS, HEPAaBEHCTBA U  CHCTEMBI C
napaMeTpom; IPUMEHSTH ypaBHEHHH,
HEpaBEHCTBA, WX CHUCTEMBI ISl PpEIICHUS
MaTeMaTHYeCKHX 3ajad M 3a]ad U3 PasIHuHbIX
obnactell HAYKH U peabHOH JKU3HU;

-yMeTb CBOOOJHO ONEPHPOBATH MOHATUSIMH:
JBIDKEHUE, MapaIeNbHBIA IepeHoC, CUMMETPHS
Ha ITUIOCKOCTH W B TIPOCTPAHCTBE, IOBOPOT,
nmpeoOpazoBaHue MOA00Us, TTONOOHBIE (PUTYPHI,
YMETh pAaclo3HaBaThb paBHBIE H IOJO00HBIE
¢Gurypsl, B TOM 4uClie B MPHPOJE, UCKYCCTBE,

APXUTCKTYPE, YMETH HUCIIOJIBb30BAaTh
reoOMCTPUICCKUC OTHOILIICHUA, HaxXO0JUThb
r€OMCTPUUCCKUEC  BCIMYNHBI (,Z[.]'II/IHa, yroJa,

Iomaab, O0bEM) MpPH pELIeHHH 33434 U3
Opyrux y4eOHBIX NpPEIMETOB M W3 PeajbHOM
KHU3HH
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STUYECKHUX HOPM, HOpM
HHGOPMAIMOHHOM 0€30MMaCHOCTH;
-BIIJICTh HaBBIKAMH
pacro3HaBaHUs u 3aIUTHI
nHopmaIy, HHPOPMAITMOHHON
0e301MacHOCTH JIMYHOCTH

OK 03
IInanupoBars u
pean30BhIBATh
coOCTBEHHOE
po(heCCUOHATBH
0¢ W JIMYHOCTHOE
pasBuTHE,
npeanpUHIMATEN
BCKYIO
JeSITeIIbHOCTh B
poheCcCUOHAIBH
oif chepe,
UCTIOJIb30BaTh
3HAHUS o
(buHAHCOBOI
rpaMOTHOCTH B
Pa3INIHBIX
JKU3HEHHBIX
CHUTYaIHsX

B obmactu IyXOBHO-
HPaBCTBEHHOTO BOCIIUTAHUSI:

- c(hopMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHHUA,
STHYECKOTO TIOBE/ICHUS,;
-CIIOCOOHOCTH OIICHWBAaTh
CUTYAIHIO " MIPUHUMATH
OCO3HAHHBIC pelieHus,
OPUCHTHUPYSICh Ha  MOPAJIBLHO-
HPaBCTBEHHBIE HOPMBI "
LEHHOCTH;

-0CO3HAaHHWE JMYHOTO BKJIaZa B
MOCTPOEHUE YCTOMYHBOTO
Oymy1mero;

-OTBCTCTBCHHOC OTHOILIICHHUEC K

CBOMM  poaduTensM u  (Wim)
JIPYTHM YJIEHAM CEMbBH, CO3/IaHUIO0
CeMbH Ha OCHOBE OCO3HAaHHOTO
MPUHATUS LIEHHOCTEH CEMEUHOMN
JKU3HHU B COOTBETCTBHH  C
TpaauLuusIMU HapoaoB Poccuuy;
OBnanenue YHHUBEpCAIbHBIMU
PETYIATUBHBIMH JEHCTBUSIMH:

a) caMOOpTaHU3aIlHs:
-CaMOCTOSITENIFHO ~ OCYIIECTBIISITh
MO3HABATENFHYI0  JIEATEIHOCTD,
BEISBJIATE TPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh  COOCTBEHHBIC
3aJaud B 0Opa3oBaTeIbHOMN
JIESATENIbHOCTY W KU3HEHHBIX
CUTYaIUsIX;

-CaMOCTOSITENILHO COCTaBIISITh
IUIAH pelIeHusT MpoOJIeMBl ¢
Y4E€TOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U

MIPEANOYTEHUH;

-71aBaTh OLICHKY HOBBIM
CUTyalusiM;

Croco0CcTBOBaTh (HOPMUPOBAHUIO
u HPOSIBIICHUIO HIMPOKOI

SpYyOUIMUM B pa3HbIX 00JACTSIX
3HAaHUH, TOCTOSHHO TIOBBIIIATH
CBOM 00pazoBaTeIbHbINH u
KyJIBTYPHBII YPOBEHb;

0) cCaMOKOHTPOJIE:

UCIIOJIb30BaTh TIPUEMBI
pedexcun TUIS OIIEHKH
CUTyallid, BBIOOpa  BEPHOTO
pelIeHus;

-yMETb  OLIEHUBaTb pPHUCKH U
CBOEBPEMEHHO IPUHUMATh

-yMeTh OTIEPUPOBATh MOHSATHSIMH:
pauroHajbHbIE, HppalnroHajbHEIE,
MoKa3aTeNnbHbIe, CTETICHHBIE, JorapudmMuieckue,
TPUTOHOMETPUYCCKHUE YpaBHEHHUS u
HEPaBEHCTBA, HX CUCTEMBI;

-yMeTh OTIEPUPOBATH MOHSATHSIMH:
MHOTOTPaHHUK, CEYEHHE MHOTOTPaHHHKA, KYO,
napanjenenumes, npusMa, nupamuaa, Gurypa u
MOBEPXHOCTh BpALICHUS, MIUHID, KOHYC, LIap,
ctepa, cedenus: GpuUTypsl BpalleHHs, TIOCKOCTb,
Kacaromasicst  cepsl, UWIMHIpA, KOHYCa,
IUIOIAaAb IIOBEPXHOCTU MHUPAMUMBI, I[PU3MBI,
KOHyca, IIWIMHApa, IUIomans cdepbl, 00beM
Ky0a, MpSMOYrOJIEHOTO  Tapauiesienurena,
UpaMUIbL, TIPU3MBI, HUIHHIPaA, KOHYyca, IIapa;
YMEHUE  U300pakaTh  MHOTOTPAaHHUKH U
MOBEPXHOCTH BPAIIICHUS, UX CEYCHUS OT PYKH, C
IIOMOIIBIO YEPTCIKHBIX HUHCTPYMCHTOB u
QJICKTPOHHBIX CpC€ACTB; YMCETL PpacCllO3HaBaTb
CUMMETPUIO B POCTPAHCTBE;

-yYMETb pacrno3HaBaTh [IpaBUJIbHBIE
MHOTOTPaHHUKHY;

-yMETh OIIepHUPOBAThH MTOHATHAMHU:
IPAMOYTOJIbHAS cucremMa KOOPJIMHAT,
KOOPJMHATBI TOYKH, BEKTOp, KOOPIUHATHI
BEKTOpa, CKaJsPHOE TPOU3BEACHUE, YIOI
MEXIy  BEKTOpaMH, CyMMa  BEKTOpPOB,

IIPOMU3BEIECHUE BEKTOpA HA YHUCIO; HAXOIAUTh C
MOMOIIBI0 HM3Y4YEHHBIX (OPMYIT KOOPIWUHATHI
CepelMHbl OTPE3KA, PACCTOSHUE MEXKIY IBYyMS
TOYKaMU
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peLIeHUs IO UX CHIXKCHHUIO;
B) DOMOITMOHAJLHBIN WHTEIUIEKT,

MpeIonaratoum
c(hOpMHUPOBAHHOCTE:

BHYTPECHHEU MOTHUBAaLIUU,
BKJIIOUAIOIIEH  CTpeMJIEHHE K

JMOCTIDKCHUIO IIEIH U YCIEXy,
OIITHUMH3M, WHUITUATHBHOCTD,
yMEHHE NeHCTBOBATH, UCXOAS W3
CBOHMX BO3MOXKHOCTEIH;

IMIATHH, BKJIIOYAIOIICH
CIIOCOOHOCTD IMOHUMATh
SMOLIMOHAJIBHOE COCTOSIHUE
JIPYTHX, VYYUTBIBATH €ro Tpu

OCYIIECTBICHUN KOMMYHHUKAIIUH,
CIIOCOOHOCTh K COYYBCTBHIO U
COIEpEKUBAHUIO;
COLIMaJIbHBIX

BKJTFOYAOIITHX

BBICTPpAMBAThH OTHOILIICHHUA C
JPYTUMH JIIOABMH, 3a00THUTBCA,
NPOSBIATH MHTEPEC M pa3perarhb

HaBBIKOB,
CIOCOOHOCTD

KOH(JIVKTHI
OK 04 | -TOTOBHOCTH K CaMOpa3BUTHIO, | -yMETh ONEpPUPOBATh MOHATUSAMH: CIydalHBIN
OddexTuBHO CaMOCTOSITETbHOCTH U | OBIT M CIy4aiiHOE€ COOBITHE, BEPOSTHOCTH
B3aUMOJICUCTBOB | CAMOOMIPEICICHUIO; CITy9YaifHOTO COOBITHS;
aTh 1 paboTaTh B | -OBJIQJICHUE HAaBBIKAMH Y4eOHO- | -yMeTb BBIYHCIISTD BEPOSITHOCTD c
KOJUICKTHBE U | MCCIEIOBATENILCKOW, TPOEKTHOHM | MCIOJIb30BaHUEM  TpaUyecKHuX  METOOB;
KOMaHJIe ¥ COLMATILHOM IS TEeIbHOCTH; HOPUMEHATH (HOPMYIIBI CIOKEHHS U YMHOKEHHS
Osnanenne YHUBEPCAJIBbHBIMH | BEPOATHOCTEH, KOMOHMHATOpHbIE (aKTBl |
KOMMYHHKAaTHBHBIMHU (hOpMyIIBI ITpH PELICHUH 3a]ay;
JCUCTBUSIMH: -OLICHUBATh BEPOSITHOCTH DPEANIbHBIX COOBITHIA;

0) coBMecTHAas IeITEINhHOCTD:
-IIOHMMAaTh W  HCIIOJIb30BaTh
MpeUMyIleCTBa KOMaHJHOW U
WH/IMBHTyaJIbHOU PabOTHI;
-IPUHUMATh IIeTH  COBMECTHOMH
JIeATeTLHOCTH, OPTaHU30BEIBATh U
KOOPJWHHUPOBATH JIEHCTBHS 10 €€
JIOCTHKEHHUIO: COCTaBIATh IUIAH
JICHCTBUAN, pacHpenesiTb polu ¢
Y4€eTOM MHEHHHA  YYaCTHHKOB
o0cyxaaTh pe3yIbTaThI
COBMECTHOM paboThI;
-KOOPJAMHHUPOBATh W BBIMOIHITH
paboTy B YCJIOBHAX PEabHOTO,

BUPTYaJbHOTO u
KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBUS,

-OCYILIECTBIIATh MTO3UTHBHOE
CTpaTernyecKkoe TIOBEJCHHE B
Pa3IMIHBIX CUTYyaIHUsX,
TPOSIBIISITH TBOPYECTBO u
BoOOpaxkeHue, OBITH
WHHUIIUATHBHBIM.

OBnanenue YHHUBEPCATbHBIMU

PEryJIATHUBHBIMU ﬂeﬁCTBHHMH:

3HAaKOMCTBO CO CIIly4YallHBIMH BEJIMYMHAMU;
YMEHHE TPHUBOJAUTH TPHUMEPHl  TMPOSBICHUS
3aKOHa OONBIIMX 4YHCENl B TMPHUPOIHBIX |
0OIIECTBEHHBIX SIBICHUSX;

-yMeTh CBOOOJHO ONEpPUPOBATH IOHATHIMHU:
CTENlEHb C LEJbIM IIOKa3aresleM, KOpEeHb
HaTypaJIbHOU CTEIICHH, CTETEHb c
pauMOHAJIbHBIM  IIOKa3aTeleM, CTElNeHb C
JIEHCTBUTEIIbHBIM (BeIIeCTBEHHBIM)
HoKazaTeseM, Jorapudm 4uciia, CHHyc, KOCHHYC
Y TaHT€HC MPOU3BOJIBLHOTO YUCIIA;

-yMeThb CBOOOJHO ONEPUPOBATH TMOHATHIMHU:
rpadpuk  GyHKOUM, obOpartHas  QYHKIUS,
KOMIIO3UIMA (yHKIMH, JMHEeWHas QyHKIUs,
KBaJpaTHyHast (QyHKIMS, CTeNeHHas! PYHKIHS C
[EeNbIM  TOKa3aTeleM, TPUTOHOMETPHUYECKUE
¢GbyHKUMM, OOpaTHBIE TPUTOHOMETPHUYECKHE
(GyHKUMM, TOKa3aTeldbHas W JorapuMudeckas
(GYHKIUHU;, yMETh CTPOUTh rpaduku (QYyHKIUH,
BBIIIOJIHATH npeoOpa3oBaHus rpadukoB
(yHKITHIA;

-yMETh HWCHOIB30BaTh Tpaduku (PyHKIWN I
M3yYeHHUs] TPOLECCOB M 3aBHCHUMOCTEH TIpH
pelIeHNnH 3a1a4 U3 IPYTUX Y4eOHBIX MPEeIMETOB
W U3 peaJbHOM JKU3HH; BBIpAXKATh (OpMyJIaMH
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r) TpuUHATHE ce0I | JpYrux
JIoaeit:

-IPUHUMATH MOTHUBBI u
apryMEeHThl JPyTuUX JIOACH NpU
aHanm3e pe3yIbTaToB
JesITEIbHOCTH;

-IpU3HABaTh CBOE IIPaBO U IPaBO
JpPYTUX JIOJEH Ha OIIUOKH,

3aBUCHUMOCTH MEKAY BETMUYNHAMU;
-CBOOOIHO OIIEpUPOBATh MOHATHSIMH: YETHOCTH
¢byHKUINH, MIEPUOANYHOCTD ¢byHKUIMH,
OTPaHUYEHHOCTh  (DYHKIHH, MOHOTOHHOCTb
(YHKIHH, SKCTpeMyM (DYHKITUH, HAUOObIIEe U
HaVMEHBIIee 3HAUCHHS byHKIMN Ha
MPOMEXKYTKE; YMETh MPOBOAUTH HCCIECIOBAaHUE
GyHKIHH;

pa3BUBaTh CIIOCOOHOCTD | -yMETb HCIIOJIb30BaTh CBOWCTBA M TIpauKH

NOHUMAaTh MHP C TO3MIWH | GYHKUUH AJIs1 pelieHus] ypaBHEHHI, HEpaBSHCTB

JIPyTroro 4ejaoBeka W 3agad C [apameTrpamu; Hu300paxarh Ha

KOOPJIMHATHOM TJIOCKOCTH MHOKECTBA PEILICHUMN
YpaBHEHUH, HEPABEHCTB U MX CUCTEM

OK 05| B obnacTtu 3CTETUYECKOIO | -yMETh ONEpUPOBaTh IMOHATHAMH: CpeaHee
OcyuiecTBiIsATh BOCTIMTaHUA: apudMeTHyecKoe, MeauaHa, HauOoJblIee U
YCTHYIO U | -3CTETUYECKOE  OTHOLICHWE K | HauMEHbIlee 3HAYEHUs, pa3Max, OUCIEPCHs,
MUCBMEHHYIO MUpY, BKIIOYas 3CTETUKY OBbITa, | CTAHAAPTHOE OTKIOHEHHWE YHCIOBOTO Ha0Opa;
KOMMYHUKAIIUIO Hay4YHOTI'O u TEXHUYCCKOI'0 | YMCHUC U3BJICKATDh, HHTCPIPETUPOBATH
Ha TBOpPYECTBA, CIOpPTa, TpyAa WU | HHPOPMALUIO, IPEICTABICHHYIO B TabaMLaX, Ha
roCyJapCTBEHHO | OOIIECTBEHHBIX OTHOLICHHI; JuarpaMmax, rpadukax, OTPAXKAIOLLYIO
M SI3BIKE | -CIIOCOOHOCTH BOCIIPUHUMATh | CBOMCTBA PEAIBHBIX IPOLECCOB M SIBJICHUM;
Poccuiickoit pasiuyHBIE  BUABI HCKYCCTBA, | MPEACTaBIATh HWHGOPMAIUIO C  ITOMOIIBIO
Denepanyu C | TpaAWLMH U TBOPYECTBO CBOETO M | TAOJUIl U AUATPAMM;
YUeTOM APpyrux HapoaosB, omymaTh | -UCCICA0BATh CTATUCTHUYCCKUC NOAaHHBLIC, B TOM
ocobeHHoCTe! 3MOILIMOHATIEHOE BO3/ICHCTBHE | YHCIIE C MPUMEHEHUEM TpaUIecKuX METOJIOB U
COLMAIBHOTO U | MCKYCCTBA,; 3JIEKTPOHHBIX CPEIICTB;
KyJIBTYPHOT'O -yOeXIIEHHOCTb B 3HAYMMOCTH | -yMETh  OINEPUPOBATh  TOHSTHUSMH:  TOYKA,
KOHTEKCTa JUIE  JIMYHOCTH H  O0IIecTBa | mpsMasi, TIOCKOCTb, MIPOCTPAHCTBO,

OTEYECTBEHHOTO W  MHUPOBOIO | ABYTPAHHBIA YIOJ, CKPELIMBAIOLINECS MPSMBIE,

HCKYCCTBa, STHUYECKUX | MApajUIeIbBHOCTh M IEPIEHAUKYISIPHOCTh

KYJIbTYPHBIX TpaaULMiA U | OpAMBIX U IUIOCKOCTEH, YroJl MEXAY NPSIMBIMH,

HapOJHOI'0 TBOPYECTBA, yrol MeXAy MpsIMOM U IJIOCKOCTBIO, Yroi

-TOTOBHOCTB K CAMOBBIPQKEHHUIO B | MEXAY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKHU IO

Ppa3HbIX BUIax HNCKYCCTBA, | IIJIOCKOCTHU, PACCTOAHUC MCKIAY JMIPAMBIMU,

CTPEMIJICHUC TPOSABIIATE KAa4€CTBa | paCCTOAHUEC MEKAY IJIOCKOCTAMU,

TBOPYECKOH JTMYHOCTH; -yMETh HCHOJb30BaTh NPU pPELICHUH 3agad

Osnagenune YHHUBEPCAIbHBIMU | U3y4YeHHBIE (DAKTBl U TEOPEMBI IJIAHUMETPHH;

KOMMYHUKAaTHUBHBIMU YMCHHUE OLICHUBATh pasMEPbI O6’beKTOB

JIEHCTBUSIMHU: OKPY>KaloIero Mupa

a) oOmieHue:

-OCYHICCTBJIATH KOMMYHUKAIUN

BO BceX cepax KN3HHU;

-pacrio3HaBaTh HeBepOabHbIE

cpeicTBa OOIEHHUS, TOHUMATh

3HaY€HHE COIMAJIHHBIX 3HAKOB,

pacrno3HaBaTh MIPEANOCHUIKH

KOH(QJIUKTHBIX ~ CHUTyallMid |

CMATYAaTh KOH(i)HI/IKTBI;

-pa3BepHYTO M JIOTUYHO U3JaraTh

CBOIO TOYKY 3peHus c

HUCIIOJIB30BaAHUEM SI3BIKOBBIX

CpEeJICTB
OK 06 | -ocozHanue 00yJaImuMucs | -yMeTb OIepUpPOBAThH MOHSTHAMU:
IIposaBnsaTe poccuiickoit TPaXIaHCKOH | IPSAMOYTrOJIbHAas cucTeMa KOOp/AMHAT,
TpaXIaHCKO- UACHTHYHOCTH, KOOpAMWHATBI TOYKH, BEKTOpD, KOOpAHAThI
MaTPUOTHYECKYIO | -LIEJEHANIPABIEHHOE pa3BUTHE | BEKTOpa, CKaJIpHOE TIPOM3BEACHUE, YIOJ
MTO3HUIIMIO, BHYTPEHHEH MO3MIMHU JIMYHOCTH | MEXJIY  BEKTOpaMH, CyMMa  BEKTOpOB,
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JIEMOHCTPHUPOBAT
b OCO3HAaHHOE
MOBEJICHHUE Ha
OCHOBE
TPaJULIMOHHBIX
00I1IeUeIIOBEYeCK
UX ICHHOCTCH, B
TOM  4YHUCIIE C
Y4ETOM
rapMOHHU3aLUN
ME KHAITHOHAJIEH
BIX u
MEXPEITUTUO3HBI
X OTHOILICHUH,
MIPUMEHSITh
CTaHIapThI
AHTUKOPPYIIIHOH
HOT'O TIOBEACHUS

Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX [eHHOCTEH
HapoJ0B Poccuiickoi
Oenepanuy, HUCTOPUUYECKUX U

HAIIMOHAJIBHO-KYJIbTYPHBIX
TpaauIIHH, dhopmupoBanue
CUCTEMBI 3HAYUMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTHKOPPYIIIHOHHOTO
MUPOBO33pPEHHUSI, TIPABOCO3HAHUS,
JKOJIOTHYECKOM KYJBTYPHI,
CIOCOOHOCTH CTaBUTh UEITH U
CTPOWTH KU3HCHHBIC TUIAHBI;

B 4acTu rpak IaHCKOIO
BOCTIMTaHUS:

-0CO3HAaHHE CBOMX
KOHCTUTYHHOHHBIX ImpaB u

005I3aHHOCTEH, YBa)KCHUE 3aKOHA
Y TPaBOTIOPSIIKA;

-IPpUHATUC TPpAaAULIUOHHBIX
HallMOHAJIbHBIX,
00I1e9eIoBeYecKuX
TYMaHUCTHYECKHX "
JIEMOKPATHYECKHUX LICHHOCTEH;
-TOTOBHOCTh MPOTHUBOCTOSATH
UJICOJIOTUH IKCTpEMH3Ma,
HaIlMOHAJHN3MA, KceHO(hoOuH,
JAUCKpUMHUHAIUU 110 COLUAJIBHBIM,
PETUTHO3HBIM, PacoBBIM,

HAI[MOHAJIBHBIM MPU3HAKAM;
-TOTOBHOCTh BECTH COBMECTHYIO
JIeATEIbHOCT B WHTepecax
TPaXTAHCKOTO oOrmiecTBa,
y4acTBOBaTh B CaMOYINpPaBICHUU
B 00111e00pa3oBaTEIHHOM
OpraHHU3aIin u JIETCKO-
FOHOIIIECKHUX OpPraHU3aIusx;
-yMEHHE B3aUMOJICHCTBOBATh C
COIMAJILHBIMU ~WHCTUTYTAMHA B
COOTBETCTBHH C UX (YHKIHSIMH U
HA3HAYCHUEM;

-TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOM JeATENFHOCTH,
[MaTproTHYECKOro BOCITUTAHUS:
c(hopMUPOBAHHOCTh POCCHUCKON
TpaXTaHCKOH UICHTUYHOCTH,
MaTPUOTHU3MA, YBaKCHHUS K
CBOEMY Hapoy, YyBCTBa
OTBETCTBEHHOCTH nepen
Poaunoii, ropaoctu 3a cBOM Kpaif,
cBor0 PoauHy, cBOM s3BIK U
KYJIBTYpY, TIPOIILJIOE W HACTOSIIEE

MHOTOHAIIMOHAJILHOTO Hapoja
Poccuwn;
-[ICHHOCTHOE  OTHONIICHUE K

roCyJapCTBEHHBIM CHUMBOJIAM,
HUCTOPUYECKOMY U HIPHUPOAHOMY

MIPOU3BEJICHUE BEKTOpa Ha YMCIIO; HAXOIUTH C
MOMOIIBI0 HM3YYCHHBIX (OPMYT KOOPIMHATHI
CepeuHbl OTpe3Ka, PACCTOSHHUE MEXKOY IBYMs
TOYKaMU;

-yMETh BBIOMPATh MOAXOIAIMINNA W3YYIEHHBINA
METOJ M pEHIEHWs 3aJadd, pPAaclo3HaBaTh
MaTeMaTHyeckue (akTbl W MaTeMaTHUECKHE
MOJENM B TNPHUPOJHBIX W  OOIIECTBEHHBIX
SIBIICHUSIX, B UICKYCCTBE;

-yMEHHE IPUBOAUTH MPUMEPHI MATEMaTHUECKUX
OTKPBITHH poccuiickoin 5 MHPOBOU
MaTeMaTU4YECKON HayKH.

- YMETh ONEpPUPOBATH MOHATUAMU: CIydalHBII
ONMBIT M CiydYailHOE COOBITHE, BEPOATHOCTD
CIIy4allHOTO  COOBITHSA; yMETb  BBIYHCISTH
BEPOSITHOCTh C HCIOJb30BaHUEM TIpaduyecKux
METO/IOB; MPUMEHSATh (OPMYIBI CIOXKEHHUS |
YMHOXXEHHSI BEpOATHOCTEH, KOMOWHATOpPHBIE
¢daktel u (QopMyNBl TpU pEUIeHWH 3ajad;
OIICHUBATh BEPOSTHOCTH pEabHBIX COOBITHI;
3HaKOMCTBO CO CIy4YailHBIMH BeJIMYMHAMU;
YMEHHE TPUBOIUTH TNPUMEPHI  MPOSBICHUS
3aKOHa OONBIIMX 4YHCET B MNPHUPOJHBIX H
OOIIIECTBEHHBIX SIBJIIEHUSAX
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HaCJeaUIo, MaMATHUKAM,
TpaauuusM  HapojaoB  Poccum,
nocTwkenusM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHAX

U TPyIe;
-uaeiHas yOeXIeHHOCTb,
TOTOBHOCTh K  CIYXEHUIO H
3aIuTe OreuecTsa,
OTBETCTBEHHOCTh 3a €ro CyabOy;
OCBOEHHBIE 00yJaroIMMHUCS
MEXIPEAMETHBIE  MOHATHS U
YHHUBEpCAITbHBIE y4eOHBIC
JeUCTBHS (perynaTuBHBIE,
MO3HaBaTeNbHbIC,
KOMMYHHUKaTHBHBIC);

-CIIOCOOHOCTb MX HCIIOJIB30BAHUS
B II03HABATEILHOU U COIIMAJILHOU

NpaKTHUKE, TOTOBHOCTh K
CaMOCTOSITEIIBHOMY

TUTAHUPOBAHUIO u
OCYIIIECTBIICHUIO yueOHOM
JeATETbHOCTH, OpraHu3aIyu
y49e0HOTO  COTPYIHUYECTBA  C

negarorutd€CKuMH pa6OTHI/IKaMI/I
U CBEPCTHHKaMH, K Y4YaCTUIO B

NOCTPOCHUN  WHIMBUAYaTbHOU

00pa3oBaTeIbHON TPACKTOPHU
OK 07 | -ne MIPUHUMATh JCWUCTBYSI, | -yMETh OINEPUPOBATh TMOHITUSMH: (YHKLUS,
CopeiicTBOBaTh NPUHOCAIINE BPEA OKPY’Karomlel | HempephIBHAS byHKIH, HPON3BOJIHAS,
COXPaHEHHUIO cpene; nepBooOpasHasi,  ONpEACICHHBIH  WHTETPa;
OKpY>Karomien -yMeTh NPOTHO3MPOBATH | YMETh HAaXOJUTh IPOU3BOJHBIC DJIEMEHTAPHBIX
cpensl, HeOJIaronpusTHEIC (GYHKIMH, UCTIONB3YS CHPABOYHBIE MaTEPHAIBI;
pecypcocOepexe | IKOJIOTHIECKHe HOCJIS/ICTBUS | MCCIICIOBATh B MPOCTSUINNX CITydasx (YHKIIHU
HUIO, TIPUMEHATH | TIPEANPUHAMAEMBIX  JICHCTBHUH, | HA MOHOTOHHOCTh, HAXOJWUTh HAWOONBIINE U
3HAHUSA 00 | mpeaoTBpamnaTh ux; HaVMEHbIIME 3HAaueHHs (QYHKIUH; CTPOUTH
U3MECHEHUU -pa3pabareiBaTh IUIAaH pEIICHUS | TpadKM  MHOTOWICHOB C  HCIIOJIb30BAaHHEM
KJIMMara, npoOJieMbl € Y4YeTOM aHalIM3a | ammapara MaTeMaTHYeCKOro aHaN3a;
TPUHIIMITBI UMCIOIUXCSL MaTepHajbHBIX U | IPUMEHSTH MMPOU3BOJHYIO MPH PEUICHUH 3aj]ad
OepexITMBOTO HEeMaTepHAIIbHBIX PECYPCOB,; Ha JBIKCHUE;
HPOU3BO/ICTBA, -OCYIIECTBISAT -penaTh MPaKTUKO-OPUEHTUPOBAHHBIC 331a4d
3¢ exTuBHO 1eJIeHaPaBIICHHBII MOKMCK | HAa HAWOOJIBIIIME W HAUMEHbBIIWE 3HAUYCHUS, Ha
JECTBOBaTh B | EpeHOCa CPEJACTB M CIIOCOOOB | HAXOXKICHHUE MYTH, CKOPOCTH U YCKOPEHHS;
Ype3BBIYANHBIX JEUCTBUSL B TPO(PECCHOHATBHYIO | -yMeTh ONEPHPOBATh MOHSATUSIMH: JBHKCHHUE B
CUTYaIUsIX cpeny; MIPOCTPAHCTBE, Mo/I00HbIE ¢burypst B

-yMeTh TIEPEHOCUTh 3HaHWsS B | IPOCTPAHCTBE;  KCIIONB30BAThH  OTHOIICHHE

MMO3HABATEIbHYIO u
MPaKTUYECKYIO obnactu
KUBHEJEATENbHOCTH;
-IIpe;jlaraTb  HOBBIE  MPOEKTHI,
OLICHHBaTh HJEH C MO3ULHUHU
HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;
-1aBaTh OLIEHKY HOBBIM

CUTyalusiM, BHOCUTb KOPPEKTHUBLI
B JCATCIIBHOCTD, OIICHUBATh
COOTBCTCTBUC PC3YJIbTATOB LECIAM

TUIOIAACH TOBEPXHOCTEH U 00HEMOB MOTOOHBIX
¢Guryp npu peieHuu 3anad;

-YMETh BBIYUCIATH T€OMETPUUYECKHE BEITUIHHBI
(nmmHa, yroim, IUIOMAAb, OOBEM, IUIOMIAIb
MOBEPXHOCTH), HCTIOJIB3YS U3yUEeHHBIE (JOPMYJIBI
Y METOIBI
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2. CTPYKTYPA U COAEP KAHUE NJUCIHHUIIJIMHBI
2.1. O0beM QUCHUIIMHBI M BUAbI Y4eOHO padoThI

Oo0bem B

yacax
Buj yueOHoit padoThl

Ounas
O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 340
B T.4. B (hopMe NPaKTHYECKOH MOATOTOBKH -
BT. 4.:
TEOPETHUECKOE 00yUeHne 162
IPAKTUYECKHUE 3aHSTHS 164
Camocmosmenvnas paboma -
IIpoMeskyTOUHAsI aTTECTALUS — IK3aMEH 14




2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

Conep:xanue yueOHOro MaTepHuaJia u
HaumenoBanue pasaenoB O0bem | @opMupyemble
e (hopMBbI OpPraHU3aLMM AesITeIbHOCTH 4acoB | KOMIETCHIHN
00yYaKONIIHXCS
1 2 3 4
OcHoBHOe coiepKaHne
Paznen 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJbI 18/12
Tema 1.1. Llems u 3amaum | Coaepikanue 2
MaTeMaTUKU INpH OCBOeHMHU | 1.ba3zoBple 3HAaHMS W yMEHHS 1O 2
CHENHANTbHOCTH MaTeMaTHKe B MPOQECCHOHANBHOW H B
NIOBCEAHEBHOMN EATEILHOCTH
Tema 1.2. UYucna wu | Comepxanue 2
BeIUUCIEHHA. Boipaxenus u | 2. JIeficTBusT Hax MOJOXKHUTEIBHBIMH | 2
peoOpa3oBaHus OTpHULIATEIbHBIMU YHCJIaMU,
OOBIKHOBEHHBIMHU u JEeCATUYHBIMU
npoOsimu.  JleiicTBUS €O CTETCHSMH,
(hOpMYJIBI COKPAIIICHHOTO YMHOKEHUS
Tema 1.3. Teomerpus Ha | Comep:kaHue 2
IUIOCKOCTH 3.IIpakTnyeckoe 3ansitme Nel: Buns 2
IUIOCKUX (UIYp U MX MJIOIIAAb
Tema 1.4. Ilpouentssie | Comep:kaHue 4
BBIYUCIICHHS 4 IpakTnyeckoe 3ansitne Ne2: [Ipocteie 2 OK 1. OK 2
MPOLICHTHI a3HbIE CHocoObI 150. ’ '
BII:I‘I]I-}ICIIGHI’/IH. b OK 3, OK 4,
OK 5, OK 6,
5.IIpakTnyeckoe 3ansitue Ne3: CroxHble 2 OK 7
MIPOLICHTHI
Tema 1.5. VYpasuenus u | Conep:kaHue 2
HEPABEHCTBA 6.IlpakTHYeckoe 3aHATHE Nog: 2
Jluneiinsle, KBaJIpaTHEIE, IpoOHO-
JIMHEWHBIE YpaBHCHUA 1 HCPABCHCTBA
Tema 1.6. Cucremsl | Conepixanue 4
YpaBHEHUH U HEPABEHCTB 7.CriocoObl  pelIeHus] CUCTEM JIMHEWHBIX 2
YPaBHEHUI.
8.IlpakTnyeckoe 3ansaTHe Ne5: CrcreMbl 2
HEPaBEHCTB
Tema 1.7. Bxonnoii | Conep:xanue 2
KOHTPOJIb 9.IlpakTHYecKoe 3aHATHE Ne6: 2
Brruucnenus u npeoOpa3oBaHuUs.
VYpaBHeHUs1 U HepaBeHCTBa. ['eomerpus Ha
TUIOCKOCTH
Paznen 2. [IpsiMble M NJI0CKOCTH B MPOCTPAHCTBE 18/8
Tema 2.1. OcHosuble | ConepkaHue 2
MOHATUA crepeomerpu. | 10.Ilpeamer crepeomerpun. OcCHOBHEBIE 2
Pacmonoxkenne npsAMBIX U | MOHATUS  (TOYKA, TpsiMasi, IUIOCKOCTb,
IJIOCKOCTEN npoctpancTBO).  OCHOBHBIE  AKCHOMBI
CTEPEOMETPHH. [lepecekaromuecs, OK 1, 0K 3,
napauienabHbie H CKpELIUBAIOLIUECS OK4, OK 7
IIpsIMBIE. IIpu3Hax 51 CBOMCTBO
CKpCUIMBAIOIINXCA  IIPAMBIX. OcHOBHBIE
IPOCTPAHCTBEHHBIE (UTYPHI
Tema 2.2. IlapamnensHocTs | Comep:kaHue 6 OK 1, OK 3,
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MPSIMBIX, psIMOi u | 11.IlapannensHple OpsSMBIE W IUIOCKOCTH. 2 OK4, OK 7
TJIOCKOCTH, TUIOCKOCTEH Ompenenenue. [IpusHak. CgoiicTBa.
[MapannensHble TOCKOCTH. OmpeneneHue.
[Tpusnak. CBoiicTBa.
12.Terpasap u ero snaementsl. CBoicTBa 2
MPOTUBOIIOJIOKHBIX I'paHed W JuaroHaieit
napauiesenumnesa.
13.IIpakTH4eckoe 3aHsTHE Ne7: 2
IToctpoenue ceuenuii. Pemenue 3amgau
Tema 2.3. | Conep:xaHue 4
HepneHHHKyﬂﬂpHOCTvb 14 TlepnieHTuKysIpHBIE TpsSIMBIE.
TPAMBIX, OpAMOML M| TTapanensHbie IPSMBIE,
TLIOCKOCTH, IIIOCKOCTCH NePICHINKYISIPHBIC K TUIOCKOCTH.
[Mpu3Hak NepHneHIUKYISIPHOCTH MPAMON U
IUIOCKOCTH. JI0Ka3aTeabCTBO.
15. IIpakTtuyeckoe 3anaTHe  Ne§: 2
[Mepniennukymnsp u HAKJIOHHAS.
[TepnenaukynsipHble miockoct. IIpusnax
NEePIEHIUKYIIPHOCTH IUIOCKOCTEH.
JlokazaTenbCTBO. Paccrosinue B
MPOCTPAHCTBE
Tema 2.4. Teopema o Tpex | Coneprkanue 2
TICPIICHANKYpax 16.Teopema © Tpex IEPNEHIUKYIAPAX. 2
Hoxa3zatenbcTBo. Yrom Mexay HOpsMoll u
TUIOCKOCTBIO. YTOJI MKy TUIOCKOCTSIMU
Tema 2.5. Ilapamnensnsle, | Comep:kaHue 2
TCPTICHMKY IAPHBIC, 17 IlpakTyeckoe 3aHATHE Ne9: 2
CKPCIHBAIOIIHMCCA HPAMBIC | A cprombl CTEPEOMETPHH.
[lepneHANKYISIPHOCTh npsMoit u
TUIOCKOCTH, napajieIbHOCTh IBYX
NPSMBIX, TEPHEHIUKYISIPHBIX TUIOCKOCTH,
MEePIEeHINKYJISIPHOCTD TNIOCKOCTEMN
Tema 2.6. Ilpsmele u | Comep:kaHue 2
IJIOCKOCTH B IPOCTPAHCTBE | 18.IIpakTH4YecKoe 3aHATHE Nel0: 2
PacrionoxeHre NpsIMBIX U IJIOCKOCTEH B
npoctpaHcTBe. [leprneHanKyIsIpHOCTE U
NapayieIbHOCTh TMPSMBIX W TUIOCKOCTEH.
CkpemuBaromuecs  npsimple.  Pemenune
3ajau.
Pasnen 3. KoopauHaTsl 1 BEKTOPbI 16/10
Tema 3.1 [Hexapross! | Cogepixanue 4
KOOpHATSI B 1 19.lexapToBs KOOPMHATHI B 2
NMPOCTPAHCTBE.  PACCTOAHNE | 1y ornancrpe. PaccTosHME MEKITY ABYMS
MKy  ABYMA  TOUKAMH. | poykamu, KOOpAMHATEI CEPEMHBI OTPE3Ka
Koopaunate: CCPEAMHBL | 20 TMpakTHueckoe 3aHATHE Nell: 2
oTpeska IIpocreiimue 3a1auu B KOOPIUHATAX.
Tema 3.2 Bekroper B | Comep:kaHue 6 OK 2, OK 3,
NMPOCTPAHCTBE. YTON MEXKNY [ 21 BekTophl B IPOCTPaHCTBE. CIOKEHHE H 2 OK 4, OK7
BCKTOPAMH. CranapHoe | ppryyranne BEKTOPOB. YMHOXKEHHE
TIPOU3BCNICHUC BEKTOPOB BeKTOpa Ha  udcio.  KoMIiuiaHapHble
BEKTOPBI.
22.CxansipHoe TIPOU3BEACHUE BEKTOPOB. 2
Paznoxenue BEKTOpa o TpeM

HCKOMIUIAHAPHBIM BCKTOPAM.
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23. Ilpakrtuueckoe 3aHsaTHe Nel2:
Koopannats BEKTODA, CKaJIsIpHOE
MpOM3BeJIcHHEe BEKTOPOB B KOOPAMHATAX,
Yrol MEXIy BEKTOPaMH, Yroldl MEXIy
OpsMOMl M IUIOCKOCTBIO, YTON  MEXIY
IUIOCKOCTSIMU. Y paBHEHHE TTIOCKOCTH.

Tema 33 [IpaxTuko- | Cogepxanue 2
OpPUECHTUPOBAaHHBIC  3a/1auu | 24 [IpakTHyeckoe 3aHsITHE Nel3: 2
Ha KOOPIWHATHOH | KoopAMHATHAsL IIOCKOCTh. Bbruncienue
IJIOCKOCTH paccTosHUil M IUIOWAAEH Ha TMJIOCKOCTH.
KosinuecTBeHHBIE pacueThl
Tema 3.4 Pemenme 3amau. | Comep:kaHue 4
KoopauHatel U BEKTOPEI 25.IIpakTHyeckoe 3aHATHE Nel4: 2
JlekapToBbl KOOPIMHATHI B IPOCTPAHCTBE. OK 2, OK 3,
Bektopsl B mpoctpanctBe. CHOKEHHE U OK 4,0K7
BBIUYUTAHUE BEKTOPOB. YMHOXKEHHE
BekTopa Ha uucio. Kommuianaphsie
BeKkTOopel.  CKansipHOE€  NPOU3BEACHUE
BEKTOpOB. PasiiojkeHne BeKTOpa MO TpeM
HEKOMIUTAHAPHBIM BEKTOpaM
26.IIpakTnyeckoe 3aHATHE Nel5: 2
[Ipocreiimne 3agaud B KOOpAHMHATAaX.
KoopnuHatel BEKTOpa, pacCcTOSHUE MEXKIY
TOYKaMH, KOOPAWHATHI CEPEeIUHBI OTpEe3Ka,
CKaIIpHOE MPOM3BEICHHE BEKTOPOB B
KOOpAMHATaX, Yrojd MEXAy BEKTOpaMHu,
YroJ MEXIY IPSIMOM U INIOCKOCTBIO, YIOJ
MEXIY TIOCKOCTSIMU
Pa3nen 4. OcHoBbI TpUroHOMeTpUH. TpUroHoMeTpuyeckue GPyHKIUK 38/12
Tema 4.1 | Conepxanne 4
Tpuronomerpuueckue 27.Pannannast Mepa yrina. [loBopor Touku 2
(QyHKIMM ~ OPOM3BOJILHOTO | BOKPYr Hadana koopauHatr. OmnpejencHue
yria, yucna. Pagmannasg u | cuHyca, KOCHHYCa, TAHT€HCA U KOTAHICHCA.
rpajiycHas Mepa yria 3HaKu CHHYyca, KOCHHYyca, TaHTeHCa |
KOTaHTEHCa 10 YETBEPTSIM.
28.3aBHCHMOCTh MEXIy CHUHYCOM, 2
KOCHHYCOM, TAHT€HCOM U KOTaHI'€HCOM
OJTHOTO ¥ TOTO JK€ Yriia
Tema 4.2 OcHoBubie | Conep:kanue 4
TPUTOHOMETPUUECKHUE 29.TpuroHoMeTpudecKue TOXKIECTBA. 2
TOXIACCTBA. DopMyJIbL CuHycC, KOCHHYC, TaHI€HC M KOTaHI€HC OK'1,0K 2,
TPUBE/ICHUS VIJIOB O U - (L. OK 3, 0K 4,
30.DopmyIIbl TpUBEICHHS OK 5, OK'6,
OK 7
Tema 4.3 Cunyc, xocunyc, | Comep:kaHue 8
TaHreHc CyMMBbI U pasHocTH | 31.Cymma u pa3HocTh cuHycoB. CymMMa H 2
aByx  yrinoB  CuHyC W | pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
KOCHHYC JIBOMHOrO yria. | nBoiHOro yria. dopMyibl MOJOBUHHOTO
Dopmyiisl MOJIOBUHHOTO | yria.
yria 32.I1peodpazoBanus CYMMBI 2
TPUTOHOMETPUIECKUX ¢byHKUNR B
NIPOM3BE/ICHHE U MPOU3BEICHUSI B CYMMY.
33.Beipaxenue TPUTOHOMETPUIECKHUX 2

(GyHKIUI Yepe3 TaHIeHC MOJOBUHHOTO
apryMeHra.
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34.IIpeobpazoBanus MPOCTENIINX
TPUTOHOMETPHUYECKUX BBIPAKESHHH

Tema 4.4 OyHKUIHHA, WX
cBoiicTBa. CriocoObI 3agaHus
byHKIHA

Conep:xanue

35.001acTh OIpeneiIeHUs W MHOXKECTBO

3HAYCHUU byHKUUA. YeéTtHOCTS,
HEYETHOCTb, TEPHOAUYHOCTh  (PYHKIIHHA.
CriocoOrI 3aganust pyHKIMI
Tema 4.5 | CoaepxxaHue 2
Tpuronomerpuueckue 36.00macTp ompeAeneHUs] U MHOMKECTBO 2
(GyHKIMH, HMX CBOMCTBA M | 3HAYCHHH TPUTOHOMETPUUYCCKUX (YHKIIHU.
rpadukn YETHOCTh, HEYETHOCTH, MEPUOJUYHOCTD
TpuroHoMmeTpuieckux ¢yHkuuii. CoiicTBa
U rpaduku QyHKIHH y = cos X, y = sin X, y
=tg X,y = ctg X.
Tema 4.6 IlpeoOpazoBanme | Coaep:kaHue 2
rpaukoB 37.IIpakTnyeckoe 3aHsITHE Nel6: 2
TPUTOHOMETPUUECKUX Cxarne ®  pacTsbkeHHe — rpadukoB
byHKIHA TPUTOHOMETPUIECKUX byHKLUi.
[IpeobpazoBanue rpadukoB
TPUTOHOMETPUYECKUX (PYHKIUH
Tema 4.7 Omnucanne | Comep:xanue 2
IIPOU3BOICTBCHHBIX 38.ITpakTHyeckoe 3aHATHE Nel7: 2
IIpoUeCccoB ¢ MOMOIIBIO | Mcnonb3oBaHue CBOWCTB
rpaduxoB QyHKUMi TPUTOHOMETPUIECKUX ¢byHKUNH B
mpo(heCcCHOHANBHBIX 3aJa9ax
Tema 4.8 Ob6patnsie | Conepixanue 2 OK 1, OK 2,
TPUTOHOMETPUYECKHE 39.06paTHbIe TPUTOHOMETPUUECKHE 2 OK 3, 0K 4,
GyHKIMH ¢ynkuun. Mx cBolicTBa U rpaduku OK 5, OK 6,
Tema 4.9 | Conep:xanue OK7
Tpuronomerpueckue 40. TlpakTnueckoe 3amsTHe NelS:
YPaBHCHIA I HCpABCHCTBA VYpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a.
YpaBHeHuUe tg X = a, ctg X = a.
41. TIpakTtuyeckoe 3aHaTHe Nel9: 2
Pemenue TPUTOHOMETPHUUECKUX
YpaBHEHHUH OCHOBHBIX THIIOB: MPOCTEHIINE
TPUTOHOMETPUYECKHUE ypaBHEHUS,
CBOJSIIIMECST K KBaJIpaTHBIM, peEIIaeMble
pasiokeHrneM Ha MHOXHTEIH,
OJTHOPOJIHBIE.
42. TIpaktndeckoe 3anHaTHe Ne20: 2
[Ipocreitmue TPUTOHOMETPUYECKHE
HEpaBEHCTBA
43.IlpakTHyecKoe 3aHATHE Ne21: 2
[Ipocreiimne TPUTOHOMETPUYECKHE
HEpaBEHCTBA
Tema 4.10 Cucremsl | Conepixanue 2
TPUTOHOMETPUUIECKUX 44.Cuctemsl MPOCTEUIINX 2
ypaBHEHUI TPUTOHOMETPUYECKUX YPABHEHHH
Tema 4.11 Pemenne 3amau. | Comep:kaHue 2
OCHOBBI  TpUTOHOMETpHH. | 45.IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX 2
TpuronomerpudaecKue BBIPAKEHWH. Pemenne
(ynkunn TPUTOHOMETPUYECKUX  YpaBHEHHH u
HEPaBEHCTB B TOM qucie c
WCIIOJIb30BaHUEM CBONCTB (DYHKIIHH.
Pasznen S. KommjiekcHble YuCaa 8/4




Tema 5.1 KommonekcHsle

Conep:xanue

quciia

46.ITousarue KOMILIEKCHOT'O qucia.
ConpspKkeHHBIE ~ KOMIUICKCHBIE — YHCIA,
MOJTYJIb U apTYMEHT KOMIUIEKCHOTO YHUCIIA.

47.®opma 3amuCH  KOMIDIEKCHOTO YHCIIA
(reomeTpuuecKas, TPHUTOHOMETPUYECKAs,
anreOpanveckas). Apudmernueckue
JICHCTBUS ¢ KOMIUICKCHBIMH YUCIIAMH

Tema 5.2  Ilpumenenue

Conep:xanue

KOMILICKCHBIX YHCCII

48.IIpakTH4ecKoe 3aHsTHE Ne22:
Brimonnenne  pacdueToB € MOMOIIBIO
KOMIUIEKCHBIX YHCeT. [Ipumepsr

HCIIOJIB30BaHUA KOMIIJICKCHBIX YHCECII

N

49.ITpakTH4YecKOe 3aHsTHE Ne23:
BrimonHeHNe  pacdeToB € MTOMOIIBIO
KOMIUIEKCHBIX YHCeT. [Ipumepsr

HCIIOJIB30BaHUA KOMIIJIICKCHBIX YHCECII

OK 1, OK 2,
OK 3,0K 7

Pa3nen 6. Ctenenu U KOPHU.

Crenennasi pyHKIHSA

14/6

Tema 6.1 CreneHHas

Coaep:xanue

(G yHKIHS, ee CBOWCTBA

50.JlonsATHE KOpHA N-OH CTENEeHH U3
JIercTBUTEnbHOrO uncna. Oynkuuu y = Vx
n uX cBoiicTBa U rpaduku. CBOWCTBA KOPHS
N-0 CTETEHN

Tema 6.2 IIpeoOpazoBanue

Conep:xanue

BBIPAKEHUN C KOPHAMU N-0H
CTEIEeHU

3aHATHE Ne24:
HppanoHaIbHBIX

51.IIpakTu4yeckoe
[MpeobpazoBanue
BBIPAKCHHI

Tema 6.3 CsoiicTBa cTenenn

Conep:xanue

C palroHaIbHBIM 5
EUCTBUTEIbHBIM
[MOKa3aTeJIsIMU

52 Ilonstue CTETIeHU c JFOOBIM
panroHa bHBIM TOoKa3areneM. CTeneHHbIe
(YHKIMH, UX CBOMCTBA U TpaduKn

Tema 6.4 Pemenne

Copepxanne

HMppalrOHaJIbHbBIX
YpaBHEHUI U HEPABEHCTB

53.PaBHOCHIILHOCTh HMppalOHaJIbHbBIX
YpaBHEHUH UM HEpaBeHCTB. MeToabl HX
penieHusl.

54.Pemienne MppanuoHAIbHBIX YpaBHEHUH
Y HEpPaBEHCTB

55.11pakTuyeckoe 3aHsTHE Ne2s:
PaBHOCHITEHOCTB WppaIMOHATBHBIX
ypaBHEHWH © HepaBeHCTB. MeToapl WX
peumieHus.  PemeHue  MppanMOHAIbHBIX
ypaBHEHUH 1 HEPABEHCTB

Tema 6.5 Crenenu u KOpHH.

Conepxanue

Crenennas QyHKIHs

56.IIpakTu4eckoe 3aHATHE Ne26:
OmnpeneneHne  CTENCHHOW  (QYHKIIHH.
Hcnonb3oBaHue ee CBOWCTB NPU PELICHUU
YpaBHEHHH M HEPABEHCTB

OK 1, OK 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7

Paznea 7. [IpousBognas pyHKIIUN, ee MPUMEHEHHUE

40/20

Tema 7.1 Iloustue

Conepxanue

npousBoagHol. dopmynbsl U
npaBuiIa
nuddepeHInPOBaHUs

YHCJIOBOH
crocoObl  ee

57.0mpenencuue

MOCIIEIOBATEIEHOCTA |
3aaHs. CBoiicTBa YHUCIIOBBIX
MTOCJIETOBATEIFHOCTEH. OmpeneneHue
npenena ITOCIIEIOBATEIEHOCTH.
Brluucnenue MPEJIETIOB

OK 1, OK 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7
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nocienosatensHocTeld. [lpegen ¢yHkunm
Ha Oeckoneunoctu. Ilpemen ¢yHkmum B
TOUKE. IIpupamenue apryMeHra.
[Ipupamenue (GyHKINY. 3anaun,
NPUBOJIINME K IOHSATHIO IIPOU3BOIHOM.
OrmpenerieHne TMPOW3BOAHON. AJTOPUTM
OTBICKaHUsI POU3BOTHON

Tewma 7.2 [IpousBoaubie
CYMMBI, Pa3HOCTH
MIPON3BEECHMS, YACTHOTO

Conepxanue

I

58.Dopmyibl nuddepeHpoBaHUs.
[IpaBuna muddepeHnmpoBaHus

N

59.1IpakTH4Yeckoe 3aHATHE Ne27:
Bbluucnenne MpOW3BOMHBIX — CTEIIEHHBIX
(YHKITHI.

Tema 7.3 IIpon3BomHbEIE
TPUTOHOMETPUUECKUX
¢ynxmwmii. [IponsBonnas
CIIOKHOW (PYHKIIHN

Conep:xanue

60.0mnpenenenne cnoxHON QyHKINH.

N

61.ITponsBoaHas TPUTOHOMETPHYECKUX
GbyHKIU.

62.ITIpou3BogHasI CIOKHOW (PYHKITUH

63.IIpakTHyeckoe 3aHATHE Ne28:

[IponsBoaHas CI0KHON (HYHKIUN

Tema 7.4 TIlomsatue o
HETPEPHIBHOCTH  (PYHKIUH.
Meron uHTEpBaIOB

Conepxanue

64.Ilonatue  HempepbIBHOH  (DYHKIHH.
CaoiicTBa HempepbsiBHOH (GyHKIMH. CBS3b
MEKITY HETIPEPHIBHOCTHIO "
muhdepeHIUPYEMOCTI0O  (YHKIIMA B
TOYKE. AJTOPUTM pEIICHHS HEPaBEHCTB
METOJIOM MHTEPBAJIOB

Tema 7.5 T'eomerpuyeckuit
U (U3MYECKUH  CMBICT
MIPOU3BOIHOMN

Conepxanue

65.I'eomeTpryeckuil CMBICT TPOU3BOAHOM
GyHKIMM —  YrIoBOH  KOA(QQUIMEHT
KacaTeJIbHOH K rpaguKy (YHKIMH B TOUKE.

66.IIpakTHyeckoe 3aHATHE Ne29:
YpaBHeHHe KacaTelbHOW K  TpaduKy
GyHKIHY. Aunroput™ COCTaBJICHHS
ypaBHEHHs  KacaTelbHOH K  rpaduky

¢byskimn y=f(x)

Tema 7.6  @®usnyeckuit
CMBICTT  TIPOM3BOJHOW B
pohecCHOHANTBHBIX
3aJa4ax

Conepxanue

67.1IpakTH4eckoe 3aHATHE Ne30:
Ouspueckuit  (MEXaHWYECKUH)  CMBICT
MPOM3BOJHON — MTHOBEHHas CKOPOCTh B
MOMEHT BpemeHH t: v =S’ (t)

Tema 7.7 MOHOTOHHOCTH
GbyHKIUH. Touku
JKCTpeMyMa

Copepxanne

68.Bo3pacranme u yObiBaHWE (YHKIUH,
COOTBETCTBHE BO3PACTAHUS W yOBIBaHUSI
¢byHKUMM 3HaKy mnpousBoaHoW. [lonsTtue
MIPOM3BOJHOM BBICLIETO HOpsIIIKa,
COOTBETCTBUE 3HAKa BTOPOM IPOU3BOJIHOMI
BBHIITYKJIOCTH (BOTHYTOCTH) (YHKIIMK Ha
OTpE3KE.

69.IlpakTuueckoe 3ansaTue Ne3l: 3agaun
Ha MaKCI/IMYM n MHUHUMYM. HOHSITI/IC
ACUMINTOTHI, CIOCOOBI WX ONpEICIICHUS.
Anroput™M  UCCleOBaHUS (QYHKIUA U
MOCTPOCHUsT e¢ rpaduka C MOMOIIBIO
npon3BoHOH. JIpoOHO-NMHeHHast QyHKIHs

OK 1, OK 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7
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Tema 7.8 MHccnenoBanue | Conepixanue 4
bysxumit  u - mocTpoenue 70 Vccnenosanue byHKIHH Ha 2
rpadukos MOHOTOHHOCTB ¥ ITOCTPOEHHE TPapUKOB
71.IlpakTHyeckoe 3aHATHE Ne32: 2
[Toctpoenue rpaduKoB
Tema 7.9 HauGonbmee u | Coaepixanue 2
HalMEHbIlIee 3Ha4yeHus | 72.HaxoxmeHue HanOOJIbILEro u 2
¢byHKIIIH HaWMEHBIIIETO 3HAUYCHUI (hyHKIHH,
MOCTPOCHUE TpaUKOB MHOTOUJIEHOB C
WCTIOJIb30BaHHEM amnmapara
MaTEeMaTHYECKOT0 aHAIN3a
Tema 7.10 Haxoxnenue | Conepixanue 4 OK 1, OK 2,
ONTUMAJIBLHOTO pe3yibTata ¢ | 73.JlpakTHueckoe  3amaTHe  Ne33: 2 OK 3, 0K 4,
MOMOIIBIO NPOM3BOAHOH B | HaumeHbllee W HauboJbllee 3HAYEHUE OK 5, OK 6,
INPAaKTUYECKUX 3a7a4ax GbyHKIUU OK7
74.IIpakTHyeckoe 3aHATHE No34: 2
HavumMenbimee wu HauOoublliee 3HAYCHUE
GyHKIIH
Tema 7.11 Pemenue 3anau. | Coneprkanue 4
Ilponssonnas byHKumH, e¢ | 75 [IpakTHueckoe 3aHATHE No3s: 2
HPUMCHCHUE Dopmynbl u npaBuiIa
I pepeHINPOBAHHS. Uccnenosanue
(GYHKIHUI ¢ TOMOUIBIO TPOU3BOAHOM
76.IIpakTuyeckoe 3aHATHE Ne36: 2
HauOonbiiee u HauMeHbIIEE 3HAYCHUS
GyHKIMH
Pa3nen 8. MHOrorpaHHHMKY U TeJia BPalleHUsl 46/18
Tema 8.1 Bepumnel, pebpa, | Coneprxanue 2
I'paHd MHOTOTPaHHUKA 77.1lonsarue MHOTOI'PaHHHKA. Ero 2
DIIEMEHTHI:  BEpUIMHBL, pedpa, TpaHH.
Huaronans. Ceuenue. Beimyknele u
HEBBIYKJIbIE MHOTOTPaHHHUKH
Tema 8.2 [Ilpusma, ee | Coaepixanue 2
cocrapisromue, — cedenue. | 7/8.Ilonstne npusmel. Ee ocHoBanms u 2
IlpamMass w®  mpaBmibHAasA | OOKOBbIC IpaHu. Beicota npusmbl. [Ipsmas
PU3MBI W HakiIoHHas mnpu3Ma. IlpaBuibHas
npusMa. Ee ceueHue
Tema 8.3 INapamnenenwumen, | Coaepxanue 2
KyO. CeueHue Ky0Oa, | 79.ITapannenenurnesn, CBOMCTBa 2 OK 1, OK 2,
napajiesnenunesna MPSIMOYTOJILHOTO TIapalieNenumena, Kyo. OK 3, OK 4,
Ceuenue KyOa, napasuiesienuieaa OK 5, OK 6,
Tema 8.4 Ilupamupa, ee | Coaeprxanue 2 OK 7
COCTAaBJIAIONINE, ceuenue. | 80.Ilupamuna u ee snementhl. CedeHue 2
[IpaBusnbHas nupamMuIa. | nupamuasl.  [IpaBuibHas — MUpaMUja.
Yceuennas nupamua YceueHnas nupamuga
Tema 8.5 bokoBast u nonHas | Coaepkanue 2
ITOBEPXHOCTH IIpU3MBL, | 81 TInomanb OoKOBO W MOJIHOU 2
MHpaMu/ibl [IOBEPXHOCTHU PU3MBI, IUPAMUIBI
Tema 8.6 Cummerpus B | Coaepikanue 2
Ky0e, napajieenunene, | 82.CumMmmeTpusi  OTHOCHTEIBHO  TOYKH, 2
HpU3ME, IIUpaMHNE npsiIMOH, TockocTH. CuMMeTpus B KyOe,
napajiesienuiese, pu3Me, NupaMuie
Tema 8.7 IIpumepsl | Conepxanue 6
CUMMeTpuil B ipodeccuu 83.IlpakTHyeckoe 3aHATHE Ne37: 2 OK 1, OK 2,
CHuMMeTpHs B TPUPOJIE, APXUTEKTYPE OK 3, OK 4,
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84.IlpakTuyeckoe 3aHATHE No38: 2 OK 5, OK 6,
CuMMeTpHsl B TEXHUKE OK 7
85.ITpakTHyeckoe 3aHATHE Ne39: 2
Cummetpus B ObITY
Tema 8.8 IlpaBunbhbie | Coaepixanue 2
MHOTOTPaHHUKH, ux | 86.ITpakTnyeckoe 3aHATHE Ned0: 2
CBOICTBa [ToHsiTME MPaBUIBLHOIO MHOTIOTPaHHUKA.
CBoliCTBa MPaBUJIBHBIX MHOTOTPAHHUKOB
Tema 8.9 Uumunnp, ero | Coaepixanue 2
cocrapsaromue.  Ceuenne | 87.1{unmuaap u ero smemeHTbl. CedeHue 2
UTHHIPA MUIMHIpa (MapajuielbHOe OCHOBAaHHWIO U
ocn). PazBepTka nunmnagpa
Tema 8.10 Konyc, ero | Conepixanue 4
cocrapsomue.  CedeHue [88 Komyc u ero oneMeHTbl. Paseprka 2
KOHYyca KOHyca
89.CeucHue KOHyCa (mapaynensHoe 2
OCHOBaHHIO W  TIPOXOJsilee  dYepes
BEPIINHY), KOHUYECKUE CCUCHHUS
Tema 8.11 VYceuennsii | Cogepixanue 2
konyc. Ceuenne yceuennoro | 90.Ycedennslii konyc. Ero obpasytomas u 2
KOHyca BbicoTa. CeueHHe YCeUeHHOT0 KOHyca
Tema 8.12 Illap u cdepa, ux | Conepranue 2
CCUeHMS 91.1Iap u cdepa. Bsaumnoe 2
pacmonioxxeHne cdepbl W TUIOCKOCTH.
Ceuenne mapa, chepsl
Tema 8.13 Tlomarue 006 | Comep:kaHue 4
oobeme Tena. OrtHomenue | 92.ITousitue 06 o6beme Tema. OGbeM Kyba 2
00BEMOB MTOJTOOHBIX TEI Y MPSIMOYTOJIBHOTO MapaJlJIeTIeUIIe 1a.
93.00BeM TIPU3MBI u MVTAHAPA. 2
OTHolIEHNE 00BEMOB ITOI00HBIX TEIL.
Tema 8.14 O0Owvembl u | Coaeprxanue 2
IUIOIAAU TIOBepXHOCTEN Ten | 94.00beMbl nupaMuibl U KoHyca. OObeM 2
mapa. [1nomaau noBepxHocTel Ten
Tema 8.15 KomOunanuu | Conepixanue 4
MHOrorpaHHukos u  tena | 95.I1pakTudeckoe 3aHATHE Ned1: 2
BpalcHus KOM6I/IHaHI/II/I MHOTI'OI'PaHHUKOB
96.IpakTH4yecKoe 3aHATHE Neq2: 2
KoMOWHAIMU reOMETPHUECKHX T
Tema 8.16 I'eomerpuueckue | Coaeprxanue 4
KOMOMHAIMH Ha NPAKTHKE 97.IIpakTHyeckoe  3aHsTHe  Ned3: 2
Hcnons3oBanue KOMOMHAIU ]
MHOT'OI'PaHHUKOB B IIPaKTUKO-
OpPUCHTUPOBAHHBIX 3a/]auax
98.IIpakTH4YecKoe 3aHATHE Ned4: 2
Hcnoap3oBanue KOMOHMHAIHI Tel
BpalllcHUsI B MPAKTHKO-OPUEHTUPOBAHHBIX
3aja4ax
Tema 8.17 Pemienue 3amay. | Comep:kanue 2
Mhmuororpasankn 1 Tena | 99.IIpakTuyeckoe 3aHATHE Ne4s: 2
BpalCHUS O0beMbl W IUIOMAAM  TTOBEPXHOCTH
MHOTOT'PAHHUKOB U TEJ BPAIl[CHHUS
Pasznen 9. IlepBooOpa3Hasi pyHKIIUM, ee MIPUMEHEHUE 24/16
Tema 9.1 TlepBooOpasnas | Coaepixanue 4
(GyHKITIH. IIpaBuna | 100.3amagya 0 BOCCTAHOBJIEHHWH 3aKOHA 2 OK 1, 0K 2,
HaXO0XJICHUS JIBIDKEHHUS 10 U3BECTHOM  CKOPOCTH. OK 3, OK 4,
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nepBOOOpa3HBIX Ilonsitue unTerpupoBanua. O3HaKOMIIEHUE OK 5, 0K 7
C TIOHATHEM HHTETpalia W MepBOOOpa3HOIt
g pynkoun  y=f(x). Tabmuna ¢opmyn
JUIst HaXOKACHUS MepPBOOOPA3HBIX.
Nzydenune MpaBwiia BBIYMCIICHHS
IepBOOOpa3HOI
101.IIpakTuyeckoe  3ansitue  Ned6: 2
Pemenue 3amau Ha CBS3b MEPBOOOPA3HON U
ee TIPON3BOIHOM, BBIUMCIICHIE
epBo0Opa3HON sl JAHHOH (PYHKIINH.
Tema 9.2 ITnomans | Conep:xanne 2
KPUBOJIIMHCUHON  TPANICHHN. | 102 3anayn, npuBOAAIIAE K IOHATHIO 2
(DOPMyHa Heotoma  — | gppenenensoro  mmterpana - o
JleiibHuma BBIUKMCIICHUM IUIONIaAU KPHBOJIMHEHHOM
Tpamenud, O  TMEpPEeMEeNIeHNd  TOYKH.
[lonsiTne  ompenen€HHOTO  WHTETrpaia.
I'eomerpuyecknii W (HU3MUECKUI CMBICIT
ompeneneHHoro  uHTerpana.  ®dopmyna
Herorona— JleitOamma
Tema 9.3 Heomnpenenennsiii | Conepixanue 2
u omnpeneneHubiid uaTerpaisl | 103.J1oHsATHE HEONPEACICHHOTO HHTErpajia 2
Tema 9.4 Tloustue 06 | Comep:kanue 2
OTIpeieiecHHOM  WHTerpaje
KaK ILIOIMATH 104.T'eomeTpudeckuit CMBICTT 2
KPHBOTMHEHHOf Tparemu OTIpeieIeHHOTO WHTeTpaja
Tema 9.5 Omnpenencunusiii | Coaepixanue
MHTCTpAIl B 2KU3HHA 105.1TpakTuueckoe  3aHaTHEe  Ne47: 2
['eoMmeTpuyeckuil CMBICT ONpPEAEICHHOTO
WHTErpana. ®opmyna  HerooToHa -
JleiiOHua.
106.I1paktnyeckoe  3ansitne  Ne48: 2
Pemenwne 3a1ay Ha MpUMEHEHNE UHTETpajIa
JUISL BBIYUCIIECHUSI (U3MUYECKUX BEIHYMH U
Iomaaei
Tema 9.6 Pemenune 3anau. | Coneprxanue 10
IlepsooOpasnas  Qyukuuu, | 107.IlpakTuyeckoe  3ansTue  Ned9: 2
ee TIpUMEeHEeHHe IlepBooOpazHast  yHKIHH. [IpaBuna
HAXO0XKIEHUS MepBOOOPa3HBIX. Ee
MIPUMEHEHNE
108.ITpakTHYecKkoe 3aHATHE Ne50: 2
BbluucneHne  HMHTETpalioB  Pa3iUYHBIMU
METOJIaMHU.
109.1TpakTuuyeckoe  3ansitme  NeSl: 2
Brruucinenue miomaneid ¢ IMOMOUIBIO
WHTETrPaJioB.
110.ITpakTuyeckoe  3ansitme  NebS2: 2
[IpumeHeHrne wWHTErpana K PpeLICHUIO
MPaKTUYECKHX 3aJ1ay.
111.MMpakTuyeckoe  3ansitme  Ne53: 2
Brluucienne miomaaed ¢ MOMOINBIO
WHTETPaJoB.
Paznen 10. Iloka3zaTtenbHas pyHkuus 18/14
Tema 10.1 IlokaszarensHas | Comep:kaHue 4
(G yHKIMSI, ee CBOWCTBA 112.Crenenb c MPOU3BOJILHBIM 2 OK 1, 0K 2,
JIEUCTBUTEIILHBIM ToKa3aTelieM. OK 3, OK 4,
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OmnpenesieHne OKA3aTeIbHON QYHKINH, e¢
cBoiictBa W TpaduK. 3HAKOMCTBO C
MPUMEHEHHEM MTOKA3aTENbHON (PYHKITHH.

113.I1pakTH4eckoe 3aHsTHE Ne54:
Pemienne  mokas3aTeNbHBIX — YpaBHEHUI
(YHKIIMOHATBHO-TPa(QMIECKUM METOIOM

Tema 10.2 Pemenue
MOKa3aTeNbHbIX YpaBHEHUHN
1 HEPABEHCTB

Conepxanue

114.Ilpaktnyeckoe  3ansitue  NeS5S:
Pemienne  mokasaTeNnbHBIX — ypaBHEHUI
METOJIOM YpaBHUBAHUS ITOKa3aTeIen

115.1TpakTUyeckoe 3aHATHE Ne56:
Pemenne  mokaszaTenbHBIX — ypaBHEHHI
METOJIOM BBEJICHHSI HOBOM EPEMEHHON

116.ITIpakTH4eckoe 3ansaTHe  Ne57:
Pemienne  mokas3aTeNbHBIX  ypaBHEHU
(GYHKIMOHAIBHO-TPaQUIECKHM METOJIOM.

117.Ilpaktuyeckoe  3ansitue  NeSS8:
Pemenne nmokasaTenbHBIX HEPABEHCTB

Tema 10.3 Cucremsl
[I0KAa3aTeJIbHBIX YPABHEHUN

Coaep:xanue

118.Pemenue
YpaBHEHUI

CUCTEM IIOKa3aTCJIbHBIX

3aHATHE Nes9:
ITOKA3aTCIbHBIX

119.ITpakTH4eckoe
Pemenne CHUCTEM
ypaBHEHUI

Tema 10.4 Pemenue 3agau.
[MTokazarenbHast QyHKIHS

Conep:kanue

120.ITpakTH4eckoe 3ansaTHe  Ne6(:
PemieHne  mokaszaTeNbHBIX — ypaBHEHMM
METOAOM YpaBHUBAHMS IIOKa3aTeled u
METOJAOM BBEACHUS HOBOW IEPEMEHHOI.
Pemenune moka3ateabHBIX HCPABCHCTB

OK 5, OK 7

Paznen 11. Jlorapudmsl. Jlorapudmuyeckass pyHkuus

26/12

Tema 11.1 Jlorapudm yucna.
JlecaTnaHbII u
HATYpaJIbHBIA  JIOTapU(MEI,
YHUCIIO ©

Conepxanue

121.Jlorapupm umcna. [ecatuunbii u
HaTypaJbHBIN JIOTapru(MBI, YUCIIO €

Tema 11.2 CBoiicTBa
norapuMoB. Onepanus
norapu()MUPOBaHUS

Conepxanue

122.CaoiicTBa norapumMos.

123.0Onepanust aorapudMupoBaHusi.

Tema 11.3
Jlorapudmuyeckas

¢byHKLM, ee cBoiicTBa

Conepxanue

124 Jlorapudgmuyeckas
CBOICTBa

byHKIUS W ee

NIEINDNIA

125.I1Ipaktuyeckoe  3ansitne  Ne6l:
Jlorapudmuyeckas QyHKIIHSA U €€ CBOMCTBA

Tema 114
norapu(MUIECKIX
YpaBHEHUI 1 HEPABEHCTB

Peirenue

Conepxanue

126.ITonsrue JTOTapuOMUIECKOTO
ypaBHeHus1. Orniepanyst MOTEHIIUPOBAHUSI.

127. IlpakTuyeckoe 3aHaTHe Ne62: Tpu
OCHOBHBIX MeTo1a peteHus
JorapuPpMUIECKUX ypaBHEHUIL:
(GyHKUMOHAIBHO-TPaQUIECKHH, METOJ
MOTEHIIMPOBAHMS, METOJ BBEJICHHS HOBOM
IIEPEMEHHO.

128.Jlorapudmuyeckre HepaBeHCTBA

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 7

129.ITpakTuyeckoe  3aHaTHe  Ne63:

Jlorapudmuyeckue HepaBeHCTBA

OK I, OK 2,
OK 3, OK 4,
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Tema 11.5 Cucremsl | Coaep:xanue 2 OK 5, OK 7
JorapupMHIECKAX 130.Anroputm pereHs CHCTEMBI 2
ypaBHEHUI YpaBHEHUI. PaBHOCHIIBHOCTB
JorapupMUIecKux ypaBHEHUH u
HEPaBEHCTB
Tema 11.6 Jlorapudmsr B | Comep:kaHue 4
MIPUPOJE U TEXHUKE 131.IIpakTH4eckoe 3aHATHE No64: 2
[Tpumenenue morapudma.
132.11pakTuyeckoe  3ansitue  Ne65S: 2
Jlorapudmudeckas crimpans B mpupoze. Ee
MaTeMaTHYeCKHe CBOHCTBA
Tema 11.7 Pemenne 3amau. | Comep:kaHue 2
Jlorapudmer. 133.I1pakTH4yeckoe 3aHsITHE Ne66: 2
Jlorapupmunueckas GyHkuus | Jlorapudpmudeckas GyHKimsa. Pernenue
MPOCTEHIINX JOrapuPMHUIECKUX
YpaBHEHUU
Paznen 12. MHuoxkecTBa. JjieMeHTHI Teopuu rpagos 8/6
Tema 12.1 MuoxecTBa Copaep:kanue 2
134 .IToustre MuoxkecTBa. I10JMHOXKECTBO. 2
Orneparuu ¢ MHOXECTBAMHU
Tema 122 Omnepamyu c | Conep:kaHue
MHOXCCTBAMI 135.1lpakTudeckoe  3amsitue  Ne67 2
Onepauuu Cc MHOXECTBaMU. PenieHue
NPUKIAIHBIX 33724
Tema 12.3 T'pacsr Coaep:xanue 2 OK 1, OK 2,
136.IlpakTudeckoe  3aHsiTHe  Ne68: 2 OK 3, 0K 4,
[Monstue rpapa. CeasHeli rpad, Aepeso, OK 5, OK 7
IIUKJ rpad Ha TIOCKOCTH
Tema 12.4 Pemenue 3anay. | Comep:kaHue
Mruoxectsa, I'pagsl U X 137 fpakTuveckoe  samsirme  Ne6O: 2
[pUMCHCHHC Onepamun ¢ MHOkecTBamu. Onucanue
pealbHBIX ~ CHUTyallddi C  TOMOIIBIO
MHOKeCTB.  [lpumenenue rpadoB K
PELICHMIO 33134
Pazgen 13. DiieMeHThI KOMOWHATOPHMKH, CTATHCTHKH Hu Teopuu | 24/10
BePOATHOCTEM
Tema 13.1 OcHoBHble | Conep:kanue 2
TOHSTHS KOMOMHATOPHKH 138.IlepecranoBkH, pa3MeIeHus, 2
COYeTaHUsl.
Tema 13.2 CoOritHe, | Conepixanue 4
BEPOSITHOCTD coObITus. | 139.CoBMeCTHBIE u HECOBMECTHBIE 2
Crnoxenre M yMHOXEHHUE | cOOBITHS. TEOPEMBI O BEPOSITHOCTH CYMMBI
BEpOATHOCTEN COOBITHH.
140.YcnoBHast BEpOSTHOCTb. 3aBUCHUMBIE H 2 OK 1, OK 2,
LeponthocT mponsmestena codm, OK 3, K4,
Tema 13.3 Beposarnocts B | Comep:kaHue 4 OK'S, OK7
PO eCCHOHAIBHBIX 141.1TpakTH4ecKkoe 3aHATHE Ne70: 2
3aja4ax OTHOCHTENLHAS gacTtoTa COOBITHS,
CBOMCTBO €€ YCTOMYHBOCTH.
142 ITpakTuuyeckoe  3aHaTHe  Ne7l: 2
Craructuueckoe onpejieeHue
BEPOSITHOCTH. OneHka  BEpOATHOCTH
COOBITHS

27



Tema 13.4  JluckpetHas
cilydaiiHas BENWYMHA, 3aKOH
€€ paclpeencHus

Conepxanue

143.Bunesl
Ormpenenexnne
BEJIMYUHBI.

CIIy4alHBIX
JIUCKPETHOMN

BEJIMYHH.
cy4yaiHOMI

N

144 3akoH pacnpeneneHus] JUCKPETHOM
ciayyailHOM BenuuuHbl. Ee  4uClIOBBbIE
XapaKTePUCTUKH

Tema 13.5
MaTeMaTHIeCKON
CTATUCTUKHU

3agaun

Conepxanue

145.Bapuaunonnsiii psn. [lomuron wacror
U THCTOrPaMMa.

146.CraTucTryecKue XapaKTEPUCTHKH
psiaa HaOIOJAEMBIX JTAHHBIX

Tema 13.6 CocraBienue
TaONMWIT W JAWarpaMM Ha
MPAKTHKE

Conepxanue

147.11pakTH4eckoe 3ansaTHe  Ne72:
[lepBuunass 00pabOTKa CTATUCTHYECKUX
naHHbIX. VX rpaduyeckoe npecTaBlicHUE.

148.I1pakTH4eckoe 3ansaTHe  Ne73:
HaxoxxneHue cpeqHMX  XapaKTEpPHCTHK,
HaOJI0IaeMBIX JaHHBIX

Tema 13.7 Pemenue 3azgau.
DneMeHThl KOMOWHATOPHKH,
CTaTUCTHKH H TEOPHUH
BEPOATHOCTEM

Conepxanue

149.ITpakTH4eckoe 3aHsATHE Ne74:
OnemenTel koMOuHaTopuku. CoObITHE,
BEPOSITHOCTh  coObITHsA.  CloXeHue u
YMHOKEHHE BEPOSITHOCTEN

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 7

Pa3nen 14. YpaBHeHusl 1 HepaBeHCTBA

28/16

Tema 14.1 PaBHOCHUIBHOCTD
YpPaBHEHUII U HEPABEHCTB.
OO0mre MeToIblI pelIeHus

Conepxanue

150.PaBHOCHIBHOCTH ypaBHEHUI u
HepaBeHCTB. Omnpenenenus. OCHOBHbIE
TCOPEMBI PABHOCWJIBHBIX IICPEXOAax B
YpaBHCHUAX U HEPABCHCTBAX.

151. IIpakThyeckoe 3anHsithe Ne75:
OOmye MeTonbl peIIeHUs] ypaBHEHWH:
nepexoj OT paBeHCTBa (QYHKIUH K
PaBEHCTBY apryMEHTOB JUIi MOHOTOHHBIX
(GyHKIMH,  METON  pa3oKeHUs  Ha
MHOXHWTENM, METOJ| BBEICHHS HOBOH
MePEMEHHOM, (hyHKITMOHAIBHO-
rpaduIecKuii MeTox

Tema 14.2 TI'paduueckmii
METOJI pEUICHUs] YPAaBHEHUH,
HEPaBEHCTB

Copepxanne

152.001m1ue MeTo bl PeLICHHsI HEPABCHCTB:
Mepexo/i OT CPABHEHUS 3HAYCHUHN (YHKIUIT
K CpPaBHCHHMIO 3HAYCHHUH apryMEHTOB IS
MOHOTOHHEIX GYHKIMIA, METO/I
WHTEPBAJOB, (hyHKITMOHATBHO-
rpaduuecKuil MeToa

153.T'paduueckuii METO/T
YpaBHEHUH U HEPABEHCTB

peleHus

Tema 14.3 VYpaBHeHus u
HEPABEHCTBA C MOAYJIEM

ConepxaHue

154.Ompenenenne  Moxynsa.  Packpeitne
MOJyJIsl 1o ompeaeneHuto. IIpocreitue
YpaBHEHHs] 1 HEPABEHCTBA C MOJIyJIEM

N

155.IIpumenenue PaBHOCHUIIBHBIX
NEPEeXoI0B B  ONpPEACTCHHBIX  THUIAx
YpaBHEHUH M HEPABEHCTB C MOJIyJIeM

OK 1, OK 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7

Tema 14.4 VYpaBHeHus u

ConepxaHue

OK 1, OK 2,
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HepaBeHCTBa ¢ mapamerpaMu | 156.3HakoMcTBO c apaMeTPOM. 2 OK 3, 0K 4,
[Ipocreiimue ypaBHEHHS W HEPaBEHCTBA C OK 5, OK 6,
apaMeTpoM OK 7
157 Ilpaktuueckoe  3ansaTHe  Ne76: 2
IIpocreiiine ypaBHEHHS ¢ NAPaMETPOM
158.IIpakTuueckoe  3aHaTHe  Ne77: 2
IIpocreiilue HEPABEHCTBA C MAPAMETPOM
Tema 14.5 CocraBnenue u | Comep:kaHue 6
peuIeHne 159.I1paktnyeckoe  3ansitue  Ne78: 2
npodeccHOHAIBHBIX 337124 C | Pemenue TEKCTOBBIX 3a7a4
TIOMOIIBIO ypaBHCHUI po(heCCHOHATBHOTO COePKAHHS
160.I1pakTuyeckoe  3ansitue  Ne79: 2
Pemenue TEKCTOBBIX 3amaqy
po¢eCcCHOHAIBHOTO COAEPKaHMS
161.Ilpaktuueckoe  3ansatHe  Ne80: 2
Pemenue TEKCTOBBIX 3aja4
podecCHOHANIBHOTO COAEPKAHMS
Tema 14.6 Pemenne 3amau. | Comep:kaHue 4
YpaBHEeHHS U HEPABEHCTBA 162.IIpakTuyeckoe  3aHaTHe  NeSl: 2
OOmue MeTonbl peUleHUs YpaBHEHHH.
YpaBHEHHs C MOYJIEM U C TapaMeTpaMHu
163.1TpakTHueckoe  3aHaTHe  Ne82: 2
OOmue MeTonbl pEUIeHUS YpaBHEHHH.
HepaBeHcTBa ¢ MOIyJIEM U ¢ TapaMeTpaMu
IIpomexyTounas arrecranus (JK3ameH) 14
Bcero: 340
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3. YCJIOBUSA PEAJIM3ALIIMU JUCHUITJIMHBI
3.1. Jlns peanuzanuu TPOrpaMMbl JTUCHUIUIMHBI JOJDKHBI OBITH TIPETyCMOTPEHBI
CJeYIOIIKE CIIeUAIbHBIC TOMEILICHHUS:
Kabuner, ocHameHHbIH B COOTBETCTBHH C 1. 6.1.2.1 00pa3oBaTebHOW MPOrpamMMBbI IO
cnenuansHocTy 09.02.07 MHpOopManimoHHbIe CHCTEMBI U TPOTPaMMHUPOBAHUE.

3.2. UndopmanmonHoe odecnevyeHne peaau3anun NporpaMmmbl

Jnis peanu3anuu mporpamMmbl  OMONMMOTEYHBIH (OHA 00pa30BaTENbHON OpraHU3aLUU
YKOMIUIEKTOBAH M€YaTHBIMU W/WIN 3JIEKTPOHHBIMU 00pa3oBaTeIbHbBIMU M MH(POPMALMOHHBIMU
pecypcamu, 11 obecriedeHns 00pa3oBaTeIbHOTO Mpoliecca.

3.2.1. OcHoBHEIE TEYaTHLIEC U3JAHUSA
IleyaTHBIX U31aHUI HET.

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS
1. Koznos, B. B. Maremaruka : anrebpa m Hayajla MaTeMaTHYECKOrO aHalW3a, T€OMETpHS :
yuebHuk /i 10 kiacca 001eo0pa3zoBaTesibHbIX opranu3anuil. bazosblii U yriryOn€HHBIA ypOBHU
/ B. B. Koznos, A. A. Hukutun, B. C. Benonocos u ap. ; mox pen. B. B. Koznosa u A. A.
Huxkutuna. - 4-e u3n. - Mocksa : OOO "Pycckoe cnoBo - yue6Huk", 2020. - 464 c. (PI'OC.
WNunoBammonHass mkoma) - ISBN 978-5-533-01648-3. - Tekcr : snekrponnsii // DBC

"KoHcynpTaHT cTynaeHTa" : [caliT]. - URL
https://www.studentlibrary.ru/book/ ISBN9785533016483 html . - Pexum goctyma : 110
HOIHUCKE.

2. Kosznos, B. B. Maremaruka : anreOpa ¥ Hayajlla MaTeMaTHYECKOTO aHAIHM3a, TEOMETPHUS :
yuebHuk ans 11 kmacca. ba3zoBsiii u yrinyonéuusiii yposuu / B. B. Kosznos, A. A. Hukutus, B.
C. BeronocoB u ap. ; mox pen. B. B. Koznosa u A. A. Hukutnna. - 3-e u3a. - Mocksa : OOO
"Pycckoe cnoBo - yuebHuk", 2020. - 400 c. (PI'OC. MunoBanuonHas mkona) - ISBN 978-5-533-
01649-0. - Tekcr : amekrponssii / DBC "Koncymprant crymenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785533016490.html . - Pexum gocryma : 1o
TIOJTITHICKE.

3. Hanasa, A. A. Marematuka : yueOunuk / A.A. JlagasH. — 3-e uza., ucmp. u gon. — MockBa :
NHOPA-M, 2023. — 544 ¢. — (Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-16-
012592-3. - Tekct : snekrponusii. - URL: https://znanium.com/catalog/product/1891827. —
Pexxum noctymna: nmo nmoamucke.

3.2.3. lonoJHUTEIbHbIE HCTOYHUKH
1. IOxHo, H. C. Marematuka : yue6Huk / H.C. FOxHo. — Mocksa : UHOPA-M, 2023. — 204 c.
— (Cpennee npodeccronamproe obpazoanue). — DOI 10.12737/1002604. - ISBN 978-5-16-
014744-4. - Texct : snekrponnsiid. - URL: https://znanium.com/catalog/product/1906092. —
PexxuMm poctyna: mo nojamucke.
2. bapaymkuH, B. B. Maremaruka. DieMeHTHI BBICIIEH MAaTEMaTHKY : YIeOHUK : B 2 ToMax. Tom
1 / B. B. bapaymxkun, A. A. IIpokopseB. — Mocksa : KYPC : UHOPA-M, 2021. — 304 c. —
(Cpemnee mpodeccnonanibHoe oOpaszoBanue). - ISBN  978-5-906923-05-9. - Tekcr
anektponHbiii. - URL: https://znanium.com/catalog/product/1235904. — Pexum moctyma: 1o
MOJIITUCKE.
3. bapnymikun, B. B. MaremaTnka. DneMeHTHI BbICIIEH MaTeMAaTUKY : y4eOHUK : B 2 ToMax. Tom
2 / B.B. bapaymkun, A.A. IlpokodpreB. — Mocksa : KYPC : UHOPA-M, 2022. — 368 c. —
(Cpennee mpodeccuonanbHoe obOpazoBanue). - ISBN 978-5-906923-34-9. - Tekcr
anekTponHbiii. - URL: https://znanium.com/catalog/product/1817031. — Pexum poctyma: 1o
MOJIITUCKE.
4. Kaasuk, 1O. S1. Marematuueckuii cinoBaps / Kaaszuk FO. . - Mocksa : @USMATIINUT, 2007. -
336 c. - ISBN 978-5-9221-0847-8. - Tekcr : snekrponnsiii // OBC "KoHcynbranT crynenra" :
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[caitir]. - URL : https://www.studentlibrary.ru/book/ISBN9785922108478.html. - Pexum
JOCTYTIA : IO MOJIHUCKE.

5. MaremaTka B IIKOJE : Hay4YHO-TEOPETUYECKUH M METOAMYECKUU >XypHal. - Mocksa :
Hlkonbnas mpecca, 1924. - Beixomutr 10 pa3 B rom. — ISSN 0130-9358. — Tekcr :
HENOCPEICTBEHHBIH.

6. CoBpemenHbie mpodeccroHanbubie 0a3bl qaHHbx (MOC OMI'AY-Moodle).

7. CnipaBouHast npaBoBas cucteMa Koncynwsrant [Ltoc.

8. DneKTpoHHO-O0MOIMoTeYHasl CUCTEMa U3/1aTeNbeTBa «JIaHby.

9. DIeKTpOHHO-OMOIMOTEUHAs CHCTEMa «Znanium.comy.

10. DnexTpoHHO-0MOIMOTEYHAsE cucTeMa «KOHCYJIBTaHT CTYAEHTa»
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4. KOHTPOJIb U OHEHKA PE3YJIbBTATOB OCBOEHUA JTUCIIUIIJIMHbI

Pe3yabTaThl 00yueHHs

Kputepun onenku

MeToabl OLIeHKH

Oo01mme

-TOTOBHOCTH K TPY/Y, OCO3HAHHUE IIEHHOCTH MAaCTEpPCTBA,
TPYI0JIO0HE;

-TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH TEXHOJIOTUYCCKOHN U
COIMANTLHON HAIPABICHHOCTH, CIIOCOOHOCTh HHUITUHPOBATD,
TJIAHUPOBATh U CAMOCTOSTEIILHO BBITIOIHSATh TAKYIO JACITCIHHOCTH;

- HHTEPEC K PA3INYHBIM cepam npodecCnoHaTLHON AeITEIHBHOCTH.
OBnasieHne YHUBEPCATbHBIME  yIeOHBIMHI

MO3HABATEILHBIMH JICHCTBUSIMU:

a) 0a30BBIC JIOTUYCCKUE JICHCTBUS:

-CaMOCTOATENILHO (POPMYIHPOBATh W aAKTYAIM3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

-YCTaHABIMBATh CYIICCTBEHHBI TPU3HAK WM OCHOBaHUS IS
CPaBHEHUS, KTacCU(UKAIUU 1 0000IICHMS;

-OTIPE/ICISITh el eATSIBHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTCPUH
WX JOCTHXCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M HPOTHBOPEUHUS B PacCMaTPUBAEMBIX
SIBIICHUSX;

- BHOCHTb KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBHUEC
PE3YJILTATOB 1ENSIM, OIICHUBATH PUCKHU TIOCIICICTBUHN NEATSILHOCTH;
-pa3BHBaTh KPEATHMBHOE MBIIUICHUE IPU PEIICHUM JKU3HEHHBIX
mpobiieM

0) 0a30BbIE HCCIICIOBATEILCKUC ACUCTBU:

-BJIaJICTh HABBIKAMH Y4EOHO-HCCIICJIOBATEIBCKOW M  MPOCKTHOMN
JIeSITENTBHOCTH, HABBIKAMH Pa3peIIeHUsI MPoOIeM;

-BBISIBJIATh TPUYHUHHO-CIICJICTBCHHBIC CBS3M W aKTyalH3HPOBAThH
3aJlauy, BBIIBUTATh TUIIOTE3Y €€ PEIICHHUS, HAXOJAUTh apTyMEHTHI IS
JIOKA3aTeNIbCTBA CBOWX YTBEPXKACHWH, 3aJaBaTh MapaMeTphl U
KPUTEPHU PEIICHHUSI;

-aHaJIM3UPOBaTh MOJYUYCHHBIC B XOJI¢ PEIICHHUS 3a]a4d Pe3yJIbTaThl,
KPUTHYECKH OIEHUBaTh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MEHCHHUE B HOBBIX YCIIOBHSIX;

- YMeTh MEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M IMPAKTHYECKYIO
00J1aCTH JKM3HEAEITENLHOCTH,

-yMeTh MHTETPUPOBATh 3HAHHS U3 Pa3HBIX MPEIMETHBIX 00JacTeil;
-BBIBUTaTh HOBBIC WJICH, MpeajaraTb OPUTHHAIBHBIC MOAXOIbI H
pEIICHUS U CIIOCOOHOCTh WX HCIOJIb30BAHUS B II03HABATEILHOU U
COITMAITLHOMN MPAaKTHKE

B o6nacti HeHHOCTH HayYHOTO O3HAHUS:

-c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HayKM H  OOIICCTBEHHOM
MPaKTUKH, OCHOBAaHHOTO Ha JHAJOre KYJBTYp, CHOCOOCTBYIOLIEIO
OCO3HAHUIO CBOETO MECTAa B MOJIUKYJIBTYPHOM MUPE;
-COBEPIICHCTBOBAHHE SI3BIKOBOW M YWTATENBCKOM KYyJIbTYphl Kak
Cpe/CcTBa B3aMOJICHCTBHUS MEXK/TY JIFOJIEMU M TIO3HAHUS MUPA;
-OCO3HAaHME [EHHOCTH HAayYHOH JEATENBHOCTH, TOTOBHOCTD
OCYIIECTBIISITh MPOSKTHYID M HCCIIEHOBATEIbCKYIO JICSTENLHOCTD
WHIMBUIYaIbHO U B TPYIITIE.
OBnasgeHne  yHHUBEPCAIbHBIMHU
JEHUCTBUSAMU:

B) paboTta ¢ HHpOPMAITUCH:
-BJIaICTh HAaBBIKAMU MOJy4eHHs HWHPOpPMAnUM W3 HCTOUYHUKOB
pasHbIX THUIOB, CAMOCTOSTENBHO OCYHIECTBIATH IOWCK, AaHAJIM3,

y‘-Ie6HI>IMI/I IIO3HaBaTCJIIbHBIMHU

OrneHka «OTJIHYHO». 3a
rrybokoe W TIOJTHOE
OBJIaJICHHE

coJlepKaHueM y4eOHOTO
Marepuana, B KOTOPOM

00yJaroIuics
OpUCHTHPYETCH,
MOHSTUHHBIM
anmnapaToM,
AKIICHTOJIOTHYECKUM U
opdosHIecKuM
MUHUMYMaMH, 3a
YMCHHE HaxXOJIUTh U
UCIIOJIb30BaTh
rH(OpPMAIIHIO.

Orenka «XOPOLLO».
Ecnu oOyJaromnuics
IIOJTHO OCBOWJI YIEOHBIN
Matepua, BIIa/IeeT
TTOHSITUUHBIM
anmapaToM,
AKIIEHTOJIOTHYECKAM |
op(ho3MUYECKUM
MUHHUMYMaMH,
OpUEHTHPYETCS B
U3yYEHHOM MarepHalie,
rpaMOTHO n3Jaraet
OTBET, HO B ero ¢opme
AMEIOTCS  OT/AETbHBIE
HETOYHOCTH.

Ouenka

«y/IOBJIETBOPUTEIHHO»
Ecnu  oOyvaromuiics
oOHapyXMBaeT 3HAHUS U
MOHUMAaHHE
MOJIOKEHHOTO y4eOHOTrO
Marepuana,
MOHATHIHOTO armapara,
AKI[EHTOJIIOTHYECKOTO U1
op(ho3MUYECKOTO
MUHHUMYMOB, HO
M3JIaraeT WX HEMOIHO,
HETOCJIE0BATENHHO,
JIOITyCKAaeT HETOYHOCTU
B oTpeeTICHUH
MOHSTUH, HE  YyMeeT
JI0Ka3aTeNbHO
000CHOBATh
CYXIICHHSL.
Orienka
«HEY/I0BJIETBOPUTEJbH
o». Eciin oOyuarommuiicst
UMeeT  pa3po3HEHHBIE,

CBOH

- YCTHBIE U
MMMCHEMEHHBIE
OTIPOCHI Ha
TEOPETHUUECKUX U
MIPaKTHYECKUX
3aHITUAX;

- MIPaKTHYECK
W€ 3aHATHI;

- B3aMHBIN
KOHTPOJIIb npu
pabote B mapax u
MaJIbIMU
rpyImamMu;

- MaTeMaTuye
CKUH OUKTAHT;

- 110 3aBEPIICHUIO
Kypca
MIPOBOJIATCS
K3aMeH B
paMKax
MIPOMEKYTOUHOMN
aTTeCTalluu
CTYJEHTOB

32




CUCTEMAaTH3aIIUI0 U UHTEPIPETAINIO HHPOPMAIINU PA3IMIHBIX BHIOB
1 (HopM TIpeCTaBICHIS;

-CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (OpMATax C YYETOM Ha3HAUCHUS
nH(GOPMAITUH U 1ICJICBOM ayJAUTOPUH, BRIOUpAst ONTHMATILHYIO GopMy
MPEJCTABICHUS U BU3yaTH3alllH;

-OIICHUBATh  JIOCTOBEPHOCTh, JICTHTUMHOCTh HWH(OpMAINH, e€¢
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3THYCCKUM HOPMaM;
-HCII0JIB30BaTh CPEICTBAa MH()OPMAIMOHHBIX U KOMMYHHUKAITHOHHBIX
TEXHOJIOTHA B PENICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpPraHM3aIMOHHBIX 33J1a4 C COOJIOACHUEM TPeOOBAaHUN SPrOHOMUKHY,
TEXHHUKHU 0€30MAaCHOCTH, THTUCHBI, PECypCcoCcOepeKeHMs], IPABOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAITMOHHOM 0€30TTaCHOCTH;

-BIIaJICTh HABBIKAMU PpACIIO3HABAHWS W 3alllUTHl  HH(OpMAaIuH,
MHGOPMAITMOHHOM 0€30MMaCHOCTH JIMYHOCTH

B o0macti 1yxoBHO-HPaBCTBEHHOTO BOCITUTAHHSL:

- cOpPMUPOBAaHHOCTH HPAaBCTBEHHOIO CO3HAHMS, ATUYECKOTO
MOBEICHUS;

-ClIOCOOHOCTh OIEHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIE
peLICHNs, OPUCHTUPYSCh HAa MOPAIbHO- HPABCTBCHHbIE HOPMBI H
LEHHOCTH;

-0CO3HAHHE JIMYHOTO BKJIA/Ia B IOCTPOSHHE YCTOWYUBOTO OYAyILEro;
-OTBETCTBEHHOE OTHOIIEHHE K CBOUM DPOAUTENSM M (MIHM) APYTHM
YJIeHaM CEMbH, CO3/IaHHIO CEMbH Ha OCHOBE OCO3HAHHOI'O IPUHSTHUS
LIECHHOCTEN CEMEWHOW MKU3HU B COOTBETCTBUH C TpagulUAMHU
HaponoB Poccuu;

OgnazeHue yHUBEpCaIbHBIMU PETyJIITHBHBIMU ACHCTBUAMU:

a) caMOOpraHU3aIINs:

-CaMOCTOSITEJIbHO OCYIIECTBIISATh T03HABATEJIBbHYIO JESITEeIbHOCTD,
BEISIBIISITH  TTPOOJIEMBI, CTaBUTh W (DOPMYyIHUPOBaThH COOCTBEHHBIE
3aaud B 00pa30BaTeIbHOM NESTENbHOCTH U )KU3HEHHBIX CUTYaLUsIX;
-CaMOCTOSITENIFHO COCTAaBJISITh IUIAH PEHICHUS TMPOOJIEMBI C y4ETOM
UMEIOIUXCS ~ PECYypCcOB,  COOCTBEHHBIX  BO3MOXHOCTEH U
MpeANOYTEHU;

-JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

cnoco0cTBOBaTh  (DOPMUPOBAHUIO W TIPOSBICHUIO  HIMPOKOM
SPYIULMY B pa3sHbIX 00JacTAX 3HAHUH, MOCTOSIHHO IMOBBIIATH CBOM
00pa3oBaTeIbHbINA U KyJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIB:

WCTIONB30BaTh MpHUEMBbl peduIeKCUH Ul OLEHKH CUTyalluu, BbIOOpa
BEPHOT'O PELICHUS;

-yMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO NMPUHHUMAThH PELICHHS I10
WX CHUKEHHUIO;

B) SMOLMOHAIIBHBIHI
c(hOpPMHUPOBAHHOCTE:
BHYTPEHHEW MOTHBALIMH, BKIHOYAKOUIEH CTPEMIIEHUE K JOCTHKEHUIO
LENU U yCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATS,
HCXOJs U3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIIOYAIOMIEH CIIOCOOHOCTh MOHMMAaTh 3MOIMOHAIBHOE
COCTOSIHME  JPYIMX, YYHTBIBATb €ro IpPH  OCYLIECTBICHUHU
KOMMYHHKAIIUH, CIOCOOHOCTD K COUYBCTBHIO U CONIEPEKUBAHHUIO;
COLIMAIBHBIX HAaBBIKOB, BKIIFOYAIONINX CIIOCOOHOCTH BBICTPAaWBaTh
OTHOILIEHUS C APYTHUMH JIOABMH, 3a00THTHCS, TPOSBIATh UHTEPEC U
paspemars KOHQIUKTHI

HWHTCIICKT, npennonaraloumﬁ

-r'OTOBHOCTH K CaMOpa3BUTHUIO,
CaMOOIIPECACIICHUIO,

-OBJIaJICHUEC HaBbIKaMH y‘{€6HO-HCCHCHOB&TGHLCKOﬁ, HpOCKTHOﬁ n
COLIHaHLHOﬁ JCATCIIBHOCTH,

CaMOCTOATCIBHOCTHU u

0OeCCHCTEMHBIC 3HAHUS,
HE yMEeT BBIIENATH
TJIaBHOE u
BTOPOCTENEHHOE,
JOMyCKaeT OIINOKH B
ONpeAeICHUN TOHATHH,
HUCKAXKACT WX CMBICI,
0ecIopsI09HO u
HEYBEPEHHO  W3Jaraer
MaTtepua.
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OBnasieHue YHUBEPCaIbHBIMI KOMMYHHKATHBHBIME JICHCTBUSIMH:

0) coBMeCTHas IeATCIHHOCTD:

-lIOHUMATh ¥  WCIOJIB30BaTh IPEUMYIIECTBA KOMaHJHOH U
VHAUBUIYAJILHOU PaOOTHI;

-IPUHAMATH [EJIA COBMECTHOW JESTEIHHOCTH, OPTraHU30BBIBATH M
KOOPJWHHUPOBATh JEHCTBUSI TIO0 €€ JIOCTH)KCHHUIO: COCTABIIAThH IUIaH
NCHCTBHIA, pacHpefcaTh PO C YYETOM MHEHUH YYaCTHUKOB
00CYXKIaTh Pe3yabTaThl COBMECTHOM paOOTHI;

-KOOPJIMHUPOBATh U BBITIOIHATH PabOTy B YCIOBHSIX PEATbHOTO,
BUPTYQJIBHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBYSI,
-OCYIIECTBIIATh  MO3UTUBHOE  CTPATErMYECKOE  TIOBEICHHE B
Pa3INYHBIX CUTYAlHUsAX, MPOSBIATH TBOPYECTBO U BOOOpaKEHUE,
OBITh HHUIIUATHBHBIM.

OBnasieHue YHUBEPCATbHBIMU PETYJIATUBHBIMH JCHCTBUSIMU:

T) IpUHATHE Ce0s U IPYTHX JIFOIEH:

-IPUHAMATh MOTHBBI W apryMEHTHI JPYTHX JIIOJCH TPH aHaIH3e
pe3yAbTAaTOB ACATEILHOCTH;

-IPU3HABATh CBOE MIPABO U MPABO APYTHX JIIOACH Ha OIHOKY;
pa3BUBATh CHOCOOHOCTh TOHHUMATH MHP C TO3UIHH JAPYroro
4eJoBeKa

B 001acTH 3CTETHYECKOTO BOCITUTAHHS

-3CTETUYECKOEC OTHOIICHWE K MHUpY, BKIIOYas O3CTETHKY ObITa,
HAYYHOTO MW TEXHHYECKOrO TBOPYECTBA, CIOPTa, Tpyda |
0OIIEeCTBEHHBIX OTHOIICHHIA;

'CHOCO6HOCTB BOCIIpUHUMATDH pa3iin4yHbIC BHUJbI HCKYCCTBA,
TPaJUIIMd M TBOPYECTBO CBOCTO U JPYTUX HApOJOB, OINyIIAaTh
SMOIHOHATBLHOE BO3JICHCTBHE HCKYCCTRA,

'y6e)KI[eHHOCTL B 3HAYUMOCTU MJIAd JIMYHOCTU U O6HICCTB3
OTEYECTBCHHOTO W MHUPOBOTO HCKYCCTBA, STHHYCCKUX KYJIBTYPHBIX
TPaJUIMNA 1 HAPOHOTO TBOPYECTBA;

-TOTOBHOCTH K CaMOBBIPAXCHUIO B PAa3HBIX BHJAAX HUCKYCCTBA,
CTpEMIICHHE TIPOSIBIISTH KA4eCTBA TBOPUCCKOM JIMIHOCTH;

ORJajsicHUE YHUBEPCATIbHBIMA KOMMYHHUKATHBHBIMU JACHCTBHIMHU:

a) obmIeHwMe:

-OCyHICCTBJIATE KOMMYHHKAIIUN BO BCEX C(i)ean KHU3HU,
-pacro3HaBaTh HeBepOAJbHBIE CPEACTBA OOINCHHS, MOHUMATh
3HAYCHUEC COUMAIBHBIX 3HAKOB, PACMO3HABATH  MPEANOCHUTKH
KOH(IMKTHBIX CHTYallUi U CMATYATh KOH(IUKTHI;

-pa3sBepHYTO ¥ JIOTUYHO WU3JaraTh CBOK) TOYKY 3pEHHS C
WCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

-OCO3HaHUE 00y4JarOIUMHUCS poccuiickoin rpaXk 1aHCKOU
HJIEHTUYHOCTH;

-IIleTICHANpPaBICHHOE Pa3BUTHE BHYTPEHHEH IO3WIMK JMYHOCTA Ha
OCHOBE [JyXOBHO-HPaBCTBEHHBIX LIEHHOCTENW HaponoB Poccuiickoit
depepanuy, UCTOPUICCKUX M HAMMOHATHHO-KYIBTYPHBIX TPaIUIIHAN,
(bopMUpOBaHUE  CHUCTEMBl  3HAYUMBIX  IICHHOCTHO-CMBICIOBBIX
YCTAHOBOK, aHTUKOPPYIIMOHHOIO MHUPOBO33PEHMUS, ITPABOCO3HAHMSI,
AKOJOTHIECKON KYJIbTYPBI, CIOCOOHOCTH CTaBUThH IIETH M CTPOUTH
’KM3HEHHBIE IIaHbI;

B uacTtu rpaxaaHcKoro BOCIUTAHHUS:

-OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX TIpaB M OO0S3aHHOCTEH,
YBa)KEHHE 3aKOHA U MTPaBOTIOPSIIKA;

-IPUHATHE TPAIUIMOHHBIX HAIIMOHAIBHEIX, OOIIEYETIOBEUYESCKUX
TYMAaHUCTUYECKHUX U JEMOKPATUYECKUX LIEHHOCTEH;

-TOTOBHOCTh MIPOTUBOCTOSITH HJIE0JIOTUH IKCTPEMU3MA,
HalMOHaNM3Ma, KCeHO()OOWH, TUCKPUMHHAIMU 10 COIUAIBHBIM,
PEJIUTHO3HBIM, PACOBBIM, HALIMOHAILHBIM MPU3HAKAM;
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-TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax
TPaXJTaHCKOTO OOIecTBa, YYacTBOBaTh B CAMOYNPAaBICHHH B
0011e00pa3oBaTeNbHON  OpraHu3alud W JETCKO-IOHOLIECKHX
OpraHu3alugX;

-yMEHHE B3aWMOJEHCTBOBATh C COIHAIHHBIMH HWHCTHTYTaMH B
COOTBETCTBHH C MX (QYHKIMSIMH 1 Ha3HAUYCHUEM;

-TOTOBHOCTb K TYMaHUTApHON U BOJIOHTEPCKOU JIEATEIHHOCTH;
[TatpuoTnueckoro BOCIUTAHUS:

c(hOpMHPOBAHHOCTh POCCUUCKOW TpakIaHCKOW HIESHTHIHOCTH,
MaTpuoTU3Ma,  YBaXEHUS K  CBOEMY  HAapody,  4yBCTBa
OTBETCTBEHHOCTU Tiepes, PoauHONM, ropioctu 3a CBOM Kpal, CBORO
Ponuny, cBOMl s3BIK W KyJIbTypy, MNpPONUIOE H HACTOSILIEE
MHOTOHAIMOHAIFHOTO Hapoaa Poccun;

-IICHHOCTHOE  OTHOIICHHE K TOCYJapCTBEHHBIM  CHMBOJIAM,
HMCTOPUYECKOMY U MIPUPOTHOMY HACIEAHIO, TAMSTHUKAM, TPAJAULIUAIM
HaponoB Poccuu, noctmxenusim Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUAX U TPYAE;

-unieliHas  YOKICHHOCTh, TOTOBHOCTh K CIY)KEHHIO M 3alllUTe

OteyecTBa, OTBETCTBEHHOCTh 3a €ro Cynp0y; OCBOCHHBIC
O0yYaloIMMHCS MEXIPEIMETHbIE TOHSATHA W  YHHBEpCabHBIE
yueOHbIC JIeHACTBUA (perynsTuBHbIE, II03HABATEIIbLHBIE,
KOMMYHHKaTHUBHBIE);

-CMOCOOHOCTh UX HCIOJIB30BaHUS B MO3HABATEIBHOW U COLMATBHOM
IMPAKTHUKE, TOTOBHOCTH K CaMOCTOATCIbHOMY INJIAHUPOBAHUIO H
OCYILECTBICHHIO YueOHOH NesTeIbHOCTH, OpraHMU3aluH yueOHOro
COTpyIHHMYECTBA  C  [EJArOTMYECKUMH  pAaOOTHUKAMH |
CBEpCTHUKaMM, K Y4YaCTUIO B IIOCTPOCHUU HHHHBHI{yaﬂBHOﬁ
00pa3oBaTeIbHON TPACKTOPHU

-HE MPUHUMATD JCHCTBHsI, IPUHOCSIIIE BPEI OKPYIKAIOIIICH cpelie;
-yMeTh  NPOTHO3UPOBaTh  HEOIArOMPHSATHBIE  HKOJIOTHUCCKHE
MIOCJIEICTBUS IPEAIIPUHUMAEMBIX IEHCTBHM, ITPENOTBPAILATH HX;
-pPaCIIUPHUTD OIBIT JESITEIBHOCTH YKOJIOTHUCCKOM HAITPABICHHOCTH;
-pa3pabarbiBaTh IUIAH PEHICHUS NpPOOJEMbl C YYETOM aHaim3a
HMMEIOIIUXCS MATEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
-OCYIIIECTBIIATL IIEJIEHANPABICHHBIN IMOWCK TEPEHOCA CPEACTB |
CIoco00B JIEHCTBUSI B IPODECCHOHATIBHYIO CPEILY;

-yME€Th MEPEHOCHTh 3HAHHUs B IMO3HABATEILHYIO M IMPAKTHYCCKYIO
00J1aCTH KM3HEAEITEILHOCTH,

-Mpejyiarath HOBBIE MPOCKTHI, OIIEHUBATH M/ICH C TO3MIIUH HOBHU3HBI,
OPHUTMHAIIBHOCTH, TIPAKTUYECKON 3HAYNMOCTH;

-1aBaTb OIICHKY HOBBIM CHUTyallUsIM, BHOCUTHL KOPPCKTUBBI B
ACATCIIBHOCTL, OICHHMBATH COOTBETCTBUEC PE3YJILTATOB LCIIAM

JAucuunjinHapHble

-BIIaJIETh METOJAMU JI0KA3aTENbCTB, AITOPUTMAMU PELICHUS 3a/]a4;
-yMeHHE (OPMYJIUPOBATH OINPENEICHUs, aKCUOMbI W TEOPEMBI,
HNPUMEHATh UX, NPOBOAUTH [OKA3aTEJbHBIE PACCYXICHUS B XOJE
peuieHus 3ajady;

- YMETh ONEPHPOBATH MOHATHAMU: CTETIEHb YHCIIA, JIOTapU(M YHCTIa;
YMEHHE BBITIOIHATh BBIYHCICHWE 3HAYCHWH U TpeoOpa3oBaHUA

BBIDQKEHUH CO CTENEHSAMH MW JiorapupmamMu, mNpeoOpa3oBaHUs
IpoOHO-palOHATIBHBIX BBIPAKEHNH;
- YMETH OTIepUPOBAThH MOHATHSMHU: pamoHabHbIE,

UppanroHaibHbIe, MOKa3aTeNbHbIe, CTETIEHHbIE, JIorapupMHUUIECKHE,
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONIEPUPOBATH TTOHATUSIMU: (PYHKIHS, HETIpepbIBHAS (DYHKIIHS,
IIPOM3BO/IHAA, IEPBOOOPA3HAas, ONPEIEICHHBIN HHTErpal;

-yMETh  HaxOJIuTh  MNPOU3BOJHBIC  DIEMEHTapHBIX  (QyHKIMH,

OrneHka «OTIAMYHO». 3a
rIy0okoe W TIOJTHOE
OBIIQJICHHE
coJiep)KaHueM Y4eOHOTro
Marepuaiga, B KOTOPOM
00yJaroIIiics
OpUEHTHPYETCH,
MOHSTUHHBIM
anmnapaToM,
AKIICHTOJIOTHYECKUM
ophoanruecKumM
MUHUMYMaMH, 3a
YMEHHE HaxOIuTh U
HCIIOJIb30BaTh
nHpOPMALIHUIO.

- TECTUPOBAHUE;
- peleHue 3a/1a4;
- ompoc  TO
WHIUBUTYaTTbHBI
M 3a/IaHUSIM;

- INPAKTAYECKHUE
pabotel (oIeHKa
pe3yIbTaTOB
BBIITOJTHCHUA
MMPAKTUYCCKUX
pabor)
-IIPOMEKYTOYHAS
aTTecTalus:
IK3aMeH
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WCTIONB3YS CIIPaBOYHBIC MaTEPUAIbI;
-HACCIIeIOBAaTh B MPOCTEHIINX CIIydasx (yHKIUH Ha MOHOTOHHOCTB,
HaXOJIUTh HaNOOJbIINE U HANMEHBIINE 3HAUCHUsI (DYHKIINH;
-CTPOUTh TpaUKH MHOTOWICHOB C HCIOJIb30BAaHHEM armapara
MaTEeMaTHYECKOI'0 aHAIN3a;

-IPUMEHSTH IPOU3BOJHYIO IPH PELICHNUH 3a/1a4 Ha JBIDKEHHE;
-pemaTh MPaKTUKO-OPUCHTUPOBAHHBIC 33Ja4d Ha HAWOOJNbIINE U
HaVMEHBIIME 3HAYCHUS, HAa HAXOXKICHHE TIyTH, CKOPOCTH U
YCKOPEHUS;

- yMeThb ONEpHpOBaTh MOHITUSMH: palroHaJbHas (yHKUHS,
nokaszarenbHasi (YHKUUS, CTENeHHas (QYyHKOUs, jJorapudmMuueckas
(GbyHKIMS, TpUroHOMeTpHueckne (QyHKIuu, oOpaTHble (YHKIU,
YMEHHE CTPOUTHh TIpaduKud HM3YUEHHBIX (DYHKIHH, HCIIOJIB30BaTh
rpaduKi MpH M3YYEHHH MPOLECCOB U 3aBUCUMOCTEH, MPH PEILICHUN
3aja4d U3 Opyrux y4eOHbIX IPEAMETOB M 3a7ad U3 PEalbHON JKHU3HU;
BBIpa)XaTh (popMyIaMy 3aBUCUMOCTH MEXIy BEIUIMHAMY;

VY-MeTh pemaTh TEKCTOBBIE 3a/1a4M Pa3HBIX TUIOB (B TOM 4YHCIE Ha
MPOIICHTHI, TOJTU U YacTH, Ha IBMKEHHUE, padOTy, CTOMMOCTb TOBapOB
W YCIyr, HaJOrH, 3afayd W3 00JacTW YNPABICHUS JIMYHBIMH H
ceMeWHBIMU (UHAHCAMH); COCTABISATH BBIPAKCHHS, YpaBHEHUS,
HEpaBEHCTBA W HUX CHUCTEMBI IO YCIIOBHIO 3a/la4M, HCCIIEI0BATh
MOJMYyYeHHOE  pelleHHe M  OLEHUBAThb  IPaBAONOAOOHOCTH
Pe3yIbTaTOB;

-yMeTh OIEpUpOBaTh TMOHATHIMU: CpeAHEe aphU(METHUECKOE,
MeAuaHa, HauOojblllee M  HauMEHbIEe 3HA4YeHUs, pasMmax,
JHCIIepCusl, CTAaHJAPTHOE OTKJIOHEHHE YHCIOBOIO Ha0opa;

-yMeTh W3BJICKATb, UHTEPIPETUPOBATD UHQOPMAIHIO,
MpeACTaBiIeHHYl0 B Tabiumax, Ha JauarpaMmax, rpadukax,
OTPaXKalOLyI0 CBOICTBAa peajlbHbIX IMPOLIECCOB U  SIBJICHUI;
MPeACTaBISITh HHYOPMAIIHIO C TIOMOIIBIO TAOIHUI] M AUATPAMM;

- UCCIeIoBaTh CTATUCTHYECKWE JIaHHbIe, B TOM YHCIE C
MPUMEHEHNEM IpaMueCcKX METOO0B U 3JIEKTPOHHBIX CPEACTB,;
-yMETh OIIEpUPOBAaTh MOHATHAMH: CIyYalHBIH ONBIT M ClIyyaiHOe
COOBITHE, BEPOATHOCTh CIY4alHOTO COOBITHS; yMEHHE BBIYUCISTH
BEPOSITHOCTh C WUCTOJIb30BaHUEM I'padUueCKUX METOJIOB; IPUMEHSATh
(OpMyIBI CIOXKEHUS U YMHOXKEHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
¢daxTsl ¥ HGOPMYIBI IPH PELICHUH 3a]1a4;

- OIICHUBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; 3HAKOMCTBO CO
ClyyallHBIMH  BEJIMYMHAMM;  yMEHHE  IPHUBOAUTH  IIPUMEPEI
MPOSIBJICHHSI 3aKOHA OOJIBIIMX YUCEI B IPUPOIHBIX M OOIECTBEHHBIX
SIBIICHUSIX

-yMeThb ONEpUpOBaTh MOHATHAMHU: TOUYKA, MpsMas, IUIOCKOCTS,
MPOCTPAHCTBO, MABYTPAHHBIH YIroj, CKPELIMBAIOLIMECS MpPAMBIE,
NapayiebHOCTh M TEePHEHIUKYISIPHOCTh TPSMBIX M IUIOCKOCTEH,
YroJl MEXIY MPSIMBIMH, YTOJI MEXIY MPSIMOM M IUIOCKOCTBIO, YTOJ
MEXIY IUIOCKOCTSIMHM, pPacCTOSHHUE OT TOYKH JIO0 IUIOCKOCTH,
paccTossHue MEXKAY MPSIMbIMU, PACCTOSHHE MEXIY IUIOCKOCTSIMU;
YMEHHUE HCIIONb30BaTh TPH PEIIeHWH 33734 H3y4YeHHblE (aKThl U
TEOpeMbl IUTAHUMETPUH;

-yMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOIIEr0 MUPA;

-yMeTh  ONEPHPOBATh  MMOHSATHSIMU: MHOTOTPAaHHUK, CEYEHHUE
MHOTOIpaHHUKa, Ky0, Iapajuienenune], npusmMa, nupammuaa, Gurypa
W TOBEPXHOCTh BpAIICHUs, LMIMHIADP, KOHYC, map, chepa, cedeHus
(Gurypsl BpalleHHs, TUIOCKOCTh, Kacaromascs cdepbl, IHIHHIPA,
KOHyCa, TUIONIaJ b IIOBEPXHOCTH NHPAMHJbI, MPHU3MBL, KOHYCA,
LWIMHIApA, IUiomanab chepsl, o0beM Kyba, NPSIMOYTOJILHOTO
napajiesienuIe/ia, TUpaMuibl, TPU3MbI, IHIVH]pPA, KOHYyca, I1apa;

Onenka «XOPOLIO».
Ecmm 00 yJaroIIHiACs
MOJTHO OCBOMJI y4eOHBIN

Marepua, BIIaJI€ET
HOHATUHHBIM
anmapaTom,
aKI[EHTOJIOTHYECKUM U
ophoaHUECKUM
MUHUMYMaMH,
OpPUEHTHPYETCS B
W3YYCHHOM MaTepuae,
TPaMOTHO H3J1araeT

OTBET, HO B ero (opme
UMEIOTC  OTJEJIbHBIC
HETOYHOCTH.
Ornenka
«y/10BJIETBOPUTEIHHO»
Ecnu  oOyvaromuiics
oOHapyXHBaeT 3HAHUS U
ITIOHUMAaHHEC
MOJI0KEHHOTO Y4eOHOTO
MaTepHana,
MOHSATUHHOrO amnmapara,
AKIEHTOJIOTHYECKOTO |
ophoammueckoro
MUHHMYMOB, HO
u3naraeT WX HEMOJHO,
HETIOCIIEIOBATEIBHO,
JIOMTyCKAaeT HETOYHOCTU
B oTpeieNiCHAN
MOHATHUM, HE  yMeEeT
JI0Ka3aTeNIbHO
000CHOBATh cBOU
CYXICHUS.
OreHka
«HEY/I0OBJIETBOPHUTEJILH
o». Eciin oOy4arommuiics
UMeeT  pa3pO3HEHHBIE,
OeccucTeMHbIC 3HAHUS,
HE yMEeT BBIICNATh
TJIaBHOE u
BTOPOCTENEHHOE,
JIOMTyCKAaeT OIIMOKU B
ONPEAEIICHUN TOHATHH,
HCKa)XXa€T HUX CMBICII,
OecropsI09HO u
HEYBEPEHHO  W3Jaraer
MaTepHal.
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YMEHHE H300pa’kaTb MHOTOTPAaHHUKU M TIOBEPXHOCTH BpPAIICHUS, UX
CeUeHHs OT pPYKH, C IIOMOILIbIO YEPTEKHBIX HHCTPYMEHTOB MU
SNIEKTPOHHBIX CPEICTB; YMEHHE paclo3HaBaTh CHMMETPHUIO B
MPOCTPAHCTBE; YMEHUE PACIIO3HABATH MPaBHIbHBIE MHOTOIPAaHHUKHY;
-yMEThb ONEPUPOBATH IOHATUSIMH: JBWXKEHHE B IPOCTPAHCTBE,
nofo0Hble (GUIYypbl B NPOCTPAHCTBE; HCIOJIB30BaTh OTHOLICHHE
Iomaaeld MoBepxHOCTEll W 00BEeMOB TOAOOHBIX (UTYp TpHU
peleHnt 3a/1a4;

-yMETb BBIYMUCIIATH TEOMETPUYECKHE BEIMYUHBI (AJMHA, YIOJI,
IoIaab, o0beM, IUIONMAa]b MOBEPXHOCTH), MCIOIB3YS HU3yUEHHBIC
(OpPMYIBI X METOJIBL;

-yMETb  OIEPUPOBaTh MOHATHAMH: HPAMOYTOJbHAas  CHUCTEMa
KOOpAMHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTODA,
CKaJIPHOE TPOU3BEACHUE, YroJd MEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HAa YUCIIO; HAXOIUTh C IOMOIIBIO
W3y4YCHHBIX (OPMYJI KOOPOMHATBHI CEpeluHBbl OTPE3Ka, PacCTOSHHE
MEX]y ABYMSI TOUKaMHU;

-yMeTh BBIOMpPATh MOJXOISIINN W3YyYCHHBIH METOA JJISl PELICHUs
3aJayy, paclo3HaBaTh MareMarhiyeckue (akThl U MAaTEMaTHYECKUe
MOJIEJIM B MPHUPOAHBIX M OOIIECTBEHHBIX SIBJICHHUSX, B HCKYCCTBE;
YMEHUE TPHUBOAWTH TPUMEPHl  MATEMaTHYECKHX  OTKPBITUH
POCCHICKOI 1 MUPOBOI MaTEMaTHYECKOM HAYKHU.

- YMETh ONEPUPOBATh HOHATHAMU: ONpPEAEICHUE, aKCHOMa, TEOPEMa,
CIIEJICTBUE, CBOWCTBO, MHPU3HAK, JOKAa3aTebCTBO, PAaBHOCHUJIbHBIC
(hopMyITHpOBKH; YMEHHE (hopmynupoBaTh obpaTHOE u
MPOTUBOMOJIOKHOE ~ YTBEPXKIOCHHWE, HNPUBOOUTH  NPUMEPHl U
KOHTPIPUMEPBI, HCIIONB30BATh METOJ MAaTeMaTHUECKOW WHIYKIIHH;
MPOBOJUTH JIOKAa3aTeNbHBIE pacCy>KACHUS TpPU pPEIICHHH 3ajad,
OLIEHUBATH JIOTHYECKYIO MPAaBUIIBHOCTh pacCy>KACHU;

-yMeTh OMNEPUPOBATh MOHSATHAMHU: MHOXECTBO, MOJMHOXKECTBO,
olepaluy HaJl MHOXXECTBaMH; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-
MHOXXECTBEHHbIM anmapar Uil ONMCaHWs PEajbHBIX IPOLECCOB U
SBICHUH TIPH PELICHWH 3a7ad, B TOM YHCJIE M3 APYTHX Y4eOHBIX
MPEeIMETOB,

-yMeTh OIEpUPOBATh MOHATHIMHU: Tpad, CBA3HBIA Tpad, Aepeso,
LUK, Tpad Ha IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATH Ipadbl
Pa3IMYHBIMU CTIOCO0AMU; HCIIOIBb30BaTh rpadbl PU pelICHUH 337134,
-yMeTh  CBOOOJHO  OIEpUPOBATH  TMOHITHUSAMH:  COYETaHMHE,
MEPEeCTaHOBKA, YHCJIO COYETAaHHH, 4YMCIO IIEPECTAaHOBOK; OWHOM
HeloToHa; yMeHHe TpPUMEHATH KOMOMHATOpHBIE  (AaKTBI U
paccyKIeHUs IS peLIeHus 3a/1a4;

-yMETh ONEPUPOBATH NOHATHAMU: HATYPAIbHOE YHUCIIO, LIEJI0e YUCIIO,
OCTaTOK 0 MOJYJIIO, PAllHOHAJIBHOE YMCIIO, HPPALMOHATIBHOE YHUCIIO,
MHOECTBA HATYPaJbHBIX, LIENbIX, PAIIHOHAIBHBIX, JEeHCTBUTEIBHBIX
YHCEN, YMEHUE HCIOIB30BATh MPU3HAKU JICTMMOCTH, HAUMEHBIINH
o0IINH IenuTeNnh U HaMMeHblIee o0lee KpaTHoe, aroputM EBkinna
MpU pelleHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU IO3UIIMOHHBIMU
CHCTEMaMU CUUCIICHHS,

-yMeTh CBOOOJHO OIEPUPOBATh IOHATHAMH: CTENEHb C LEJIbIM
nokaszareneM, KOpPeHb HaTypaJbHOM  CTENeHHW, CTelNeHb C
pallMOHAJbHBIM  TIOKa3aTelleM, CTENeHb C  JICHCTBUTEIBHBIM
(BelecTBEHHBIM) TTOKa3aTesieM, JIorapu(M YHcia, CHHYC, KOCUHYC H
TAHTEHC MTPOU3BOJILHOTO YHCIIA;

-yMETh ONEpPUPOBATH TMOHATHSIMH: TOXJIECTBO, TOXJICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH U
HEPaBEHCTB, PaBHOCHJILHOCTb YPAaBHEHHH, HEPABEHCTB U CHCTEM,
palroHaJbHble, WppAIMOHANIbHBIE, TOKa3aTelIbHbIE, CTEIEHHEIE,
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JorapugMUIecKue, TPUTOHOMETPHUYECKHE YPaBHEHHS, HEPAaBEHCTBA
U CHCTEMBI; YMEHHE pelIaTh YpaBHEHHs, HEPABEHCTBA M CHCTEMBI C
MOMOIIBIO PA3IMYHBIX MIPUEMOB; pellaTh ypaBHEHUs, HEpAaBEHCTBA U
CHCTEMBI C MapaMeTpoM; NPUMEHATh ypaBHEHHUS, HEPaBEHCTBA, MX
CHCTEMBI JUIi pENICHHS MaTeMaTHYeCKuX 3aJad W 3amgad  u3
Pa3IMYHBIX 00JIACTe HAYKU U PeabHON KHU3HH;

-yMeTh CBOOOJHO OIEpUPOBaTh MOHATHAMHU: TpaduKk (QyHKIHH,
obpatHas (GyHKUWS, KOMIO3WIMsS (YyHKUWH, JUHEHHas (yHKUWs,
KBaZipaTuuHas GYHKIMS, CTETICHHAS (QYHKIUS C IIEIBIM TT0Ka3aTesieM,
TPUTOHOMETPUYECKUE (QYHKIUH, OOpaTHBIE TPUTOHOMETPHUYECCKHE
(GyHKIMY, TOKa3aTenbHas W JjorapudmMuueckas (yHKUIUH, yMEHHUE
cTpouTh rpaduku (QyHKIUH, BEIIOTHATH MPeoOpa3oBaHus TpaduKoB
(hyHKITHIT;

-YMEHHUE UCTIONIb30BaTh rpaduku GyHKIUH A1 U3yYeHHUs TPOLIECCOB
M 3aBHCHMOCTeH TIpH pEHIeHHHM 3a1ad M3 JPYrHX ydeOHbBIX
IPEZIMETOB U U3 PEaIbHOM )KU3HH;

-BBIpaXaTh POPMYJIaMH 3aBUCIMOCTH MEXKIY BETMUNHAMHU;

-yMeHHE CBOOOIHO OMNEpUPOBATh MOHATHAMHU: YETHOCTh (PYHKIHH,
MEePHOUIHOCTD ¢byHKIMY, OTPaHUYEHHOCTh byHKIHY,
MOHOTOHHOCTh ()YHKIWH, 3KCTpeMyM (yHKIMH, HauOombliee |
HaVMEHbIIee 3HaueHWs (YHKIMM Ha TPOMEXKYTKE, YMEHHE
MPOBOJUTH MCCIIEI0BaHNE (QYHKIINY;,

-yMEHHE UCIIONB30BaTh CBOWCTBA U rpaduku GYHKIMN IS PEIICHNS
ypaBHEHHWH, HEPaBEHCTB W 3aJad C TapaMeTpaMu; n3o0paxarh Ha
KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUA ypaBHEHUH,
HEPaBEHCTB M UX CHCTEM;

-yMeTh CBOOOJHO OIEPUPOBATH MOHSATHAMHU: MOCIIEAOBATEIHHOCTD,
apudMeTndeckass — Mporpeccusi, TeoMeTpudeckas  Iporpeccus,
0ECKOHEYHO YOBIBAOIIAsl TEOMETPUIECKast TPOTPECCHS;

-yMEHHUE 3a/laBaTh MOCIEOBATCIBHOCTH, B TOM YHCIIE C MOMOIIBIO
PEKYPPEHTHBIX QOpMYIT;

-yMeTh ONEPUPOBATH IOHSATHUSAMH: HENPEPHIBHOCTh  (YHKIHH,
acUMINTOTHl rpaduka (QyHKIUH, TepBas W BTOpas INPOU3BOIHASL
(YHKIINU, TEOMETPUYECKHH W (U3MYECKUI CMBICT MPOU3BOJHOH,
nepBooOpa3Hasi, ONpEACNCHHBI HMHTErpajl, yMEHHE HaXOIHTh
acUMITOTH Tpaduka (YHKIHMU; YMEHHE BBIYUCIATH NPOM3BOIHBIC
CYMMBI, TpPOM3BEJEHHS, 4YaCTHOTO W KOMIIO3UIMK (DYHKIIHH,
HaXOJIUTh YpaBHEHUE KacaTelbHON K rpaduKky QyHKINY;

-yMEHHE HCIIOIb30BaTh MPOU3BOIHYIO JUISl MCCIIETOBaHUS (DYHKIIUH,
JUTSL HAXOJK/ICHHSI HAWITYYIIeTO PEHICHHs B IPUKJIAHBIX, B TOM YHCIIE
COLMANIbHO-DKOHOMHYECKMX M (U3MYECKUX  3aj]avax, s
Olpe/IeNIeHHs] CKOPOCTU M YCKOPEHHST; HAXOANUTh IUIOMIAIH U 00bEMBI
Guryp ¢ TOMOIIBIO  HWHTErpaja; NpPUBOAUTH  MPUMEPHI
MaTeMaTHYECKOT0 MOJEIMPOBAaHUS C MOMOIIBI0 AuddepeHInanbHbIX
YpaBHEHUI;

-yMETh  ONEpPUpPOBaTh  MOHATHAMHU:  KOMIUIEKCHOE  YHCJIO,
CONPSDKEHHbIE ~ KOMIUIGKCHBIE — YHWCNIA, MOJYJIb W  apryMEHT
KOMIUIEKCHOTO ~ 4uclia, (opMa 3amucd KOMIUIEKCHBIX — YHCEN
(reoMeTpuueckas, TPUTOHOMETPHUYECKast U alreOpanyeckas); yMeTb
MPOM3BOAUTE  apu(MeTHYecKHe JEHCTBUS C  KOMIUIEKCHBIMH
YHCIaMHU; TPUBOJIUTH TPUMEPHl HCIOJIB30BAHUS KOMIICKCHBIX
YHCET;

-yMeTh CBOOOJHO OIepUpOBaTh MOHATHSIMU: cpeaHee
apudmernyeckoe, MearaHa, HauOOJIbIIICE ¥ HAMMEHBIIICE 3HAUYCHUS,
pasmax, JUCIepCUsi, CTaHIAPTHOE OTKJIOHEHHWE JUIS OIHCAHUS
YHCJIOBBIX IaHHBIX; YMEHUE UCCIICAOBATh CTATUCTHYECKHE JaHHBIE, B
TOM YHCIIE C MPUMEHEHUEM rpaduiecKuX METOJIOB U AJIEKTPOHHBIX
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CpeAcTB; Tpaduyecku HCCIeNOBaTh COBMECTHBIC HAOMIOACHUS C
MOMOIIBIO IMarpaMM pacCEeMBaHUs U JIMHEHHOMN perpeccuy;

-yMeTh HaxOJUThb BEPOSITHOCTH COOBITUH C WCIIOJIB30BaHUEM
rpadMuecKuX METO/AOB; MPUMEHATH AJs pelIeHus 3a1ad (Gopmysbl
CIOKEHHS ¥ yMHOXXEHHS BEpPOSTHOCTEH, (QOpPMyIy TIONHOM
BepoATHOCTH, (opmyrny bepHymnn, komOmHaTOopHBIE (aKTBI |
(OpMyINbI; OLIEHUBATh BEPOATHOCTH pEaJbHBIX COOBITHH;, yMeHHe
ONIEpUPOBaTh MOHATHSMHU: CIy4aiiHas BEJIMYMHA, pacHpeaeieHue
BEPOATHOCTEH, MaTeMaTH4eCKoe  OXHUAaHWe, [UCHepChus |
CTaHAAPTHOE OTKJIOHEHHWE CIly4YailHOW BeNWYHMHBL, (YHKIUH
pacmpefieieHiss ¥ TUIOTHOCTH PaBHOMEPHOTO, MOKa3aTeNbHOrO U
HOPMAJIBHOTO pAaCHpeieieHUuil; YMEHUE HCIONb30BaTh CBOKCTBA
V3YYEeHHBIX paclpeAeNieHHd s pemeHus 3ajgad; 3HaKOMCTBO C
MOHATHSIMU:  3aKOH  OOJNBIIMX 4YHCEN, METOABl BBIOOPOYHBIX
WCCIIEIOBAHNN; yMEHHE TPWBOAWUTH MPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YMCEI B IPUPOAHBIX U OOIIECTBEHHBIX SIBIICHIIX;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHAMHU: TOYKA, TMpsIMasi,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH  yTOJ,
IBYTPaHHBI  yroJl, TPEXTPaHHBIA  YTOJN, TepeceKaronecs,
napajulesibHble W CKpEIlUBaloLIiecs MpsAMble, MapauIedbHOCTh U
NEPNCHAUKYIAPHOCTD MMPpAMBIX u HHOCKOCTCﬁ, yroia MCXKOYy
MPSIMBIMHU, YTOII MEXKIY MPSMOH U IIJIOCKOCTBIO, YTONl MEXIY
IUIOCKOCTSIMH, YMEHHE UCIOJB30BaTh IPH  PEIICHWH  3aj1a4
HU3YUYCHHBIC (I)aKTBI U TCOPCMbI IUIAHUMETPHUU; YMCHHUEC OLCHHBATDHL
pa3Mepsl OOBEKTOB B OKPYKAOIIEM MHPE;

-yMEHHE OINEepHUpPOBaTh TMOHATHUSAMH: MHOTOTPAHHUK, CEYEHHUE
MHOT'OI'PAaHHMKA, NPAaBWIBHBI MHOTOTPAaHHUK, IpU3Ma, NHUpaMuia,
¢urypa u TOBEpXHOCTh BpallleHWs, LWIMHAP, KOHYC, Imap, cdepa,
pa3BepTKa TOBEPXHOCTH, CEYEHUS KOHyca M  IWIHHIPA,
napajulesibHble OCH HJIM OCHOBAaHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacatomasicsi chepbl, ITHHIPA, KOHYCA;

--yMEHHE CTPOWUTh CEYCHHE MHOTOTpaHHHKa, H300paxkaTh
MHOTOTPaHHUKH, (PUTYPHI U TTOBEPXHOCTH BpAICHUS, NX CEYCHUs, B
TOM 4YHCJIC C IOMOIIBIO JJICKTPOHHBIX CPCIACTB; YMCHUC IMPUMCHIATH
CBOKHCTBA T€OMETPUIECKUX (PUTYD, CAMOCTOSTENHHO (HOPMYITHPOBATH
OTIpe/IeTICHHs U3y4aeMbIX (PUTYP, BBIIBUTATH THIIOTE3BI O CBOMCTBAX
W TpHU3HAKaxX TIeOMETPUYECKUX (Uryp, OOOCHOBHIBATH  HIIU
OIIPOBEPraTh UX;

-yMEHHE TPOBOAWUTHh KIACCUPUKANMIO (UTYpP 1O Pa3TUIHBIM
MpU3HAKaM, BBITIOTHSTh HEOOXOANMEIE JTOTIOJTHUTEITbHEIE
MOCTPOCHUS;

YMETh CBOOOJHO ONEPUPOBATH TMOHATHAMH: IUIOM@AAb (QUTYPHI,
00BbeM (pUTYpBI, BETMYUHA yTiIa, PACCTOSHHIE OT TOYKH J0 TUIOCKOCTH,
pacCTodHUC MEXKAY IMPAMBIMHU, PACCTOAHUE MEKAY IINIOCKOCTAMU,
mwioniaas cdepbl, IUIOMAAb IMOBEPXHOCTH MHPAMUJIbI, MPU3MBI,
KOHYca, LWINHPA, o0beM KyOa, MPSIMOYTOJIBHOTO
napajuiesienuIena, MMpaMuabl, IPU3MBL, [MUIHHIpaA, KOHyca, IIapa;
YMEHHUE HaXOJIUTh OTHOIIIEHHE 00BEMOB MOJJOOHBIX (QUTYD;

-yMeTb  CBOOOAHO  ONEPUPOBATH  MOHATUSIMH:  JABHIKCHHE,
napajjieNbHbBIi  TepeHoc, CHUMMETpUsi Ha IUIOCKOCTH W B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUe TMOJO0HS, TMOJA00HBIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE U TIOZOOHBIE QUTYPHI, B TOM
qucie B NPUPOJIE, UCKYCCTBE, apXUTEKType; YMEHHE HCIOJIb30BATh
TCOMETPUUCCKUEC OTHOIICHUA, HAXOAUTH IT'€COMETPUUCCKUEC BECIIUYMNHBI
(mmuHA, yrom, Tuiomanb, 0OBEM) NMPH PEIIeHWH 3a7ad U3 JPYTUX
y4eOHBIX MPEIMETOB U U3 peasIbHON JKU3HH;

-YMETb CBO60,Z];HO OINEPUPOBATH IIOHATHUSAMMU: IIPAMOYTOJIbHAs
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CUCTEMA KOOpPAMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIAUHATHI
BEKTOPa, CyMMa BEKTOPOB, IPOHU3BEICHHE BEKTOpPa Ha YHCIIO,
pasiloxeHHe BeKTopa 1o 0asucy, CKaJsipHOE IPOU3BEJCHUE,
BEKTOPDHOE IPOU3BEICHUE, YroJl MEXJIy BEKTOpaMHU; YMEHHUE
WCIIONIB30BaTh BEKTOPHBIM M KOOPAWHATHBIM METOX I PEIICHUS
reOMETPUUYECKHX 3a/a4 1 3a7a4 APYTUX yU4eOHBIX IPEIMETOB;

-YMETb MOJCIIMPOBATh PEalbHbIE CUTYALlMHM HA SI3bIKE MATEMATHKHU;
COCTABJISITh BBIPAKCHUSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJadyd, HCCIENOBaTb IIOCTPOCHHBIE  MOJENH €
HCIIOJIb30BAaHUEM amnmapara anreOpel, HWHTEPIPETUPOBATh
[IOJIyYCHHBIH pe3yibTaT, CTPOUTH MaTeMaTHUYECKHE MOJEIU C
MTOMOIIBIO TEOMETPUUECKHUX OHATUN U BEJIWUYWH, PEIIATh CBS3aHHBIC
C HUMH NPaKTUYECKUE 3aJa4Y; COCTABIATh BEPOSTHOCTHYIO MOJEIH
U MUHTEPIPETUPOBATH MOIYYECHHBIN PE3yNbTaT; PELIaTh IIPUKIIAIHBIC
3aa4d CpPENCTBAMH MAaTEMATHYECKOIO aHalIHu3a, B TOM YHCIE
COLMAJIbHO- SKOHOMHYECKOI'0 U (PU3NUECKOTO XapaKTepa;

-yMEHUE BBIOMpaTh MOAXOISIIMHA METON AJsl pelieHHs 3a]auu;
[IOHUMAaHUE 3HAYMMOCTH MAaTEMaTUKA B M3YYEHHHU IPUPOAHBIX U
OOILECTBEHHBIX MPOLIECCOB U SIBICHUH; YMEHUE pPAacllO3HABATh
HPOSIBIICHUE 3aKOHOB MAaT€MAaTUKH B UCKYCCTBE, YMEHHUE IIPUBOJUTH
pUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKOM U MHUPOBOH
MaTE€MaTUYECKON HAYKU

-yMeTh  ONEpPHPOBATh TOHATHSIMHU: palUOHAJbHAs  (YHKIHS,
nokazarenbHas (YHKUUS, CTENeHHas (QYHKIUs, JorapudmMuueckas
¢GyHKIUS, TpUroHoMeTpudeckue (yHKIHMH, oOpaTHBIE (YHKIWH,
YMEHHE CTPOHTh TpadUKH H3YYEHHBIX (QYHKIHH, HCIIOIH30BATh
rpadUKi MPH M3YYEHHH MPOIECCOB U 3aBUCHUMOCTEH, MPH PEIICHUN
3a7a4d U3 JPYrux y4eOHbIX MPEAMETOB U 3a7ad U3 PealbHOH KHU3HU;
BBIpaXaTh (hOpMyJIaMH 3aBHCUMOCTH MEKTy BEIIMINHAMU;

-yMeTb ONEPHPOBATh IOHATHUSMH: TOXIECTBO, TOXIECCTBEHHOE
npeoOpa3oBaHUe, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHHH U
HEpPaBEHCTB, PAaBHOCHIBHOCTh ypPaBHEHHH, HEPABEHCTB U CHUCTEM,
panMoHaJbHBIE, HWppPAlMOHANBHBIE, IIOKa3aTelIbHbIe, CTCICHHBIE,
JorapupMHUIecKre, TPUTOHOMETPHUYECKHE YpaBHEHHS, HEPABEHCTBA
W CHCTEMBI; YMETh pellaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C
MIOMOIIIBIO Pa3JIMYHBIX IPUEMOB; PeIlaTh YpaBHEHHs, HEPABEHCTBA U
CHCTEMBI C NapaMeTpoOM; NPHMEHATh YpPaBHEHHUS, HEPABEHCTBA, UX
CHCTEMBl JUIS PEHICHUS MaTeMaTHYeCKMX 3alad ¥ 3ajad |3
Pa3IMYHBIX 001acTe! HAYKU U pealTbHOM KU3HH;

-yMeThb ~ CBOOOJHO  ONEPUPOBATH  TOHATHSIMHU:  JIBI)KEHHE,
napajyieNbHbIi  TIepeHoC, CHUMMETPUsi Ha IUIOCKOCTH W B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUE TMOJO0HS, IMOJAO0OHBIE
(GuUryphl; yMeTh pacno3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM
4rcie B TPUPOJE, MCKYCCTBE, apXUTEKType; YMETh HCIIOIb30BATh
reoMeTpUUYEeCKHe OTHOIICHHS, HAXOUTh Te€OMETPUIECKUE BEITUUNHBI
(nuHa, yron, miomanb, 00beM) MpHU PELICHUH 3aJad M3 IpYrux
y4eOHBIX IPEIMETOB U U3 PeaJIbHON JKU3HU

-yMETh OTIEpUPOBATH MOHATHUAMU: paAIlIOHANbHbIE, HPPALNOHAIBHBIE,
MOKa3aTeNbHEIE, CTETICHHEIE, norapuMU9IecKue,
TPUTOHOMETPHUYECKUE YPABHEHUS Y HEPABEHCTBA, NX CHCTEMBI;

-yMEeTh  ONEepPUPOBaTH TMOHATHSAMH: MHOTOTPAHHHK, CEYEHHE
MHOTOTPaHHUKA, Ky0, mapanienenunen, Ipru3Ma, nupamuaa, Gurypa
W TOBEPXHOCTh BpAIICHUs, LMIMHIADP, KOHYC, map, chepa, cedeHus
(¢urypsl BpaleHHs, IUIOCKOCTb, Kacaromascs cQepbl, LHUIMHIPA,
KOHycCa, TIUIOMAAb ITOBEPXHOCTH THPAMHIBL, TPHU3MBI, KOHYCa,
LWIMHIApA, IUiomanb chepsl, o0beM Kyba, NPSIMOYTOJILHOTO
napajulelenunena, NUpamMuibl, NPU3Mbl, IHINHIPA, KOHyca, IIapa;
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YMEHHE H300pa’kaTb MHOTOTPAHHUKU M TIOBEPXHOCTH BpAIICHUS, UX
CeUeHHs OT pPYKH, C IIOMOILIbIO YEPTEKHBIX HHCTPYMEHTOB MU
JJMIEKTPOHHBIX CPEJICTB; YMETh pAaclo3HaBaThb CHMMETPHUIO B
MIPOCTPAHCTBE;

-yMETb PaclO3HaBaTh IPAaBUIIbHBIE MHOTOTPAHHHKH;

-yMETb  OIEPUPOBaTh MOHATHSIMHU: HPAMOYTOjbHAas CHCTEMa
KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPAMHATBHI BEKTOPA,
CKaJSIpHOE TPOM3BEACHUE, YIroid MEXIy BEKTOpaMH, cyMMma
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YUCIIO; HAXOIUTh C IOMOIIBIO
W3yUYCHHBIX (OPMYNl KOOPAMHATBHl CEpeluHBI OTpPE3Ka, PacCTOSHHE
MEXY ABYMsI TOUKAMH

-YMETh ONEPUPOBATH MOHATUSAMU: CIy4YalHBIM ONBIT U CIy4ailHOE
COOBITHE, BEPOSITHOCTH CIYYAHOTO COOBITHS;

-yMETh BBIYHMCIISITH BEPOSITHOCTH C HCHOJIB30BAaHHEM TpaduyecKux
METOAOB; MPHUMEHATH (QOPMYJBI CIOXKEHHS H  YMHOXEHHUS
BEpOATHOCTEH, KOMOWHATOPHBIE (AaKTHI ¥ (POPMYIBI TIPH PEIICHUN
3ajay;

-OIICHUBaTh BEPOATHOCTH peallbHBIX COOBITHH; 3HAKOMCTBO CO
ClyyallHBIMH  BEJIMYMHAMM;  yMEHHE  IPHUBOAWUTH  NPHUMEPHI
MPOSIBJICHHSI 3aKOHA OOJIBIINX YUCE B IPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX

-yMeTh CBOOOJHO OIEPUPOBATh IOHATHAMH: CTENEHb C LEJIbIM
MoKaszaTeneM, KOPEeHb HaTypaJbHOM  CTENEHH, CTElNeHb C
pallMOHAJbHBIM  TIOKa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
(BelecTBEHHBIM) TTIOKa3aTelieM, JIoTapu(M YHCiIa, CHHYC, KOCHHYC H
TAHTEHC ITPOU3BOJIBHOTO YHCIIA;

-yMeTh CBOOOJHO OIEpUPOBaTh MOHATHAMHU: Tpaduk (QyHKIHH,
oOpatHas (GyHKOWs, KOMIO3WIMs (YyHKIWH, JHHEHHas (yHKUus,
KBaJgpaTHyHas QyHKUMS, CTETICHHas (PyHKIMSA C LIETIBIM [TOKa3aTeleM,
TpUroHOMeTpu4eckue (GYHKIUH, OOpaTHBIE TPUTOHOMETPUUYECKHE
(GyHKIWY, TOKa3aTenbHass W Jorapudmuueckas (yHKIHUH; YMETb
cTpouth rpaduku QyHKIUH, BEIIOTHATH MPeoOpa3oBaHus TpaduKoB
(byHKIHIT;

-yMEeTh UCTIOJIb30BaTh rpaduKy PyHKIHN IS H3YUEHUS POLIECCOB U
3aBUCHUMOCTEH TIpW peIeHUH 3ajad U3 JPYTUX Y4eOHBIX MPEeIMETOB
U U3 pealbHOM JKU3HH; BBIPAXaTh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

-CBOOOJIHO ~ ONEpUpOBAaTh  IMOHATHSAMH:  YETHOCTh  (PyHKIHH,
NEPUOJUYHOCTD ¢$byHKLIMH, OrpaHUYEHHOCTD ¢byHKUIMH,
MOHOTOHHOCTh (YHKUIWH, 3KCTpeMyM (yHKOMH, HauOonbliee u
HaMMEHbIIIee 3HAUYeHNsI QYHKIMH Ha TPOMEKYTKE; YMETh POBOAHUTH
WcclieIoBaHne QYHKIIH;

-yMETh HCHOJb30BaTh CBOMCTBA U IpadUKu (GYHKUUHA JUIS peIIeHHS
YpaBHEHHH, HEPAaBEHCTB M 3a/1ad C MapamMeTpaMiy; H300pakaTh Ha
KOOPIMHATHOM IIJIOCKOCTH MHOYKECTBA PELICHUA ypaBHEHHUH,
HEPaBEHCTB U UX CUCTEM

-yMEeTh OIEPHPOBATH IMOHATHSIMH: CpelHee apudmMernyeckoe,
MeIuaHa, HaWOOJIbIlIee W HAWMEHBIIEe 3HAYCHHS, pa3Max,
JUCTIEpCHs], CTaHJIAPTHOE OTKIIOHEHHWE YWCIOBOTO Habopa; ymeHue
W3BIIEKaTh, MHTEPIPETUPOBATh WH(OPMAIUIO, TMPEACTABICHHYIO B
Ta0JMIaX, Ha JauarpamMmax, rpadukax, OTPaKaloIIyl CBOMCTBa
peaNbHBIX TPOIECCOB W SBJICHUU; MPEICTaBIsATh HHPOPMAILHUIO C
MTOMOIIIBIO TAOJIHII U TUATPaAMM;

-ICCIIeIOBAaTh CTATUCTUYECKUE TaHHBIE, B TOM YHUCIIE C IPUMEHECHUEM
Fpa(i)I/I‘IeCKI/IX METOOB 1 DJICKTPOHHBIX CPCICTB,

-yM€Th ONEPUPOBATH MOHATUSAMU: TOYKA, MpsiMasi, IUIOCKOCTD,
MPOCTPAHCTBO, JBYTPAHHBIM YTroJl, CKPEIIMBAIOIIMECS MpPsIMBIE,
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MapajuIeTbHOCTh W TEPICHAUKYISIPHOCTh TPSIMBIX M TUIOCKOCTEH,
YTOJI MEXAY MPSMBIMH, YTOJI MEXKAY HPSAMOH U TUIOCKOCTBIO, yToil
MEXJy IUIOCKOCTSIMHM, PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH,
PACCTOSHUE MEXTY MPSAMBIMH, PACCTOSTHUE MEXKY TUIOCKOCTSIMU;
-yMETh HWCIONB30BaTh MPH PEHICHHH 337ad HW3Y4YCHHbIE (aKThl U
TEOpEeMbl IUIAHUMETPHH; yMEHHE OIEHUBaTh pa3Mepbl OOBEKTOB
OKPY>KaIoIlIero Mupa

-yMEeTb  ONEpUpOBaTh MOHATHSAMM: TPAMOYIOJNbHasg CHUCTEMa
KOOpJWHAT, KOOPAWHATBI TOYKH, BEKTOp, KOOPAHMHATBHI BEKTOPA,
CKaJsIpHOE TPOM3BENCHUE, Yrold MEXIy BEKTOpamH, CymMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha YHCIIO; HAXOJUTh C MOMOIIBIO
W3y4YCHHBIX (OPMYJI KOOPAMHATBHl CEpeluHBbl OTPE3Ka, PacCTOSHHE
MEXy IByMs TOUKaMH;

-yMeTh BBIOMpPATh MOAXOISIIINN W3YyYEHHBIH METOJ AJS PELICHUs
3aJauy, pacro3HaBaTh MareMarndeckue (akThl U MaTeMaTU4eCKUe
MOJIEJIN B IPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX, B HICKYCCTBE;
-yMEHHE TPUBOAMTH TPUMEPHl  MaTEMaTHMYECKUX  OTKPBITUH
pOCCHIICKON U MUPOBOM MaTeMaTU4eCKON HAyKH.

- YMEThb ONEPUPOBATH HOHATHUAMHM: CIYYalHBIA OMBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIIyYailHOrO COOBITHSA; YMETh BBIYHCISTH
BEPOSITHOCTh C HUCTIOJIb30BaHUEM I'padUueCKUX METOJIOB; IPUMEHSATH
(OopMynbI CIOXKEHUS U YMHOKEHHUSI BEPOSATHOCTEH, KOMOMHATOPHbIE
¢dakTel ¥ GOPMYJIBI NIPU PELICHUU 337ad; OLEHHBATh BEPOATHOCTH
peaIbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4YalHBIMU BeIMYHMHAMU;
yMEHHUE TPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJNBIINX YKCENT B
MPUPOAHBIX U OOIIECTBEHHBIX SBICHUIX

-yMeTh ONEPHPOBATh MOHATUAMHU: (DYHKIHS, HETIpEephIBHAS (HYHKIIHS,
MPOM3BOJHASA, TEPBOOOpa3Hasi, OIpPEeNICHHBI HWHTErpal; YMETh
HAXOIWTh IPOHM3BOJIHBIC AIIEMEHTAPHBIX (YHKIMH, HWCIONB3YS
CIIPaBOYHBIC MAaTEpHANBl; HCCIEIOBAaTh B IPOCTEHIINX CIydasx
(YHKIIMY HA MOHOTOHHOCTh, HAXOJIUTh HAHOOJIBIINE ¥ HAMMEHBIIIUE
3HaueHus  (QyHKOMH; CTPOUTH TpaduKH  MHOTOWIEHOB  C
UCIIONIb30BAaHHUEM amlapara MaTeMaTHYecKOro aHalin3a; MPUMEHSTh
MPOM3BOHYIO TIPH PEIICHUH 33/1a4 Ha JIBUIKEHHE;

-pemaTh MPaKTUKO-OPUCHTUPOBAHHBIE 33/1a4l HA HaWOOJIbIINE |
HaMMEHBIIME 3HAYCHUS, HA HAXOXICHUE IIyTH, CKOPOCTH W
YCKOpPEHHS;

-yMeTh ONEpPUPOBATH MOHATUSIMH: JIBIKCHHE B TPOCTPAHCTBE,
nogoOHble (QUTypsl B TPOCTPAHCTBE; HCHOJIB30BAaTh OTHOLICHHE
Ionaaeld IMOBEPXHOCTEH M 00BEMOB NOAOOHBIX QuUIryp mpH
pelleHnH! 3a/1a4;

-yMeTh BBIYHCISATh TEOMETPUYECKHE BEJIMYUHBI (JJIMHA, YTOIL,
Ionaab, 00bEM, IUIOLIAb TTOBEPXHOCTH), MCHONB3YsS H3yYCHHBIC
(GOpPMYJIBI U METOMBI

42




IIpunoxenue

DeepajibHOE TOCYAAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/ibHOE
yUpe:RIeHue BbICIIero 00pa3oBaHus
«OMcKHil rocy1apcTBEeHHBII arpapHblil YHUBEPCUTET
umenu IL.A. CToabinuHa

YHuUBepCUTETCKUI KOJUIEHXK arpodu3Heca

09.02.07 UudopmanmoHHbIE CHCTEMBI U IPOrPaMMHUPOBaHHE

®OH/I OHEHOYHbLIX CPEJACTB
10 JUCIUILIHHE
00/1.13 MaTemaTuka

OOGecneunBaroiiiee Mpeno1aBaHue TUCIUILUITUHBI

noapa3aciiCHUuC

HNuxeHnepHoe oTaeneHne

Pazpabotunk:

IIpenonaBarens

E.N. Tepemenko

OmMmck
2023




COJIEPYKAHUE

1. OBIIKUE ITOJIOXXEHUA

2. OXNAAEMBIE PE3VIJIbTATBI U3YUEHUA

3. PACIIPEJJEJIEHUE OLIEHMBAHUA PE3VYJIBTATOB OBYUYEHUA U TUIIOB
OLIEHOYHBIX MATEPHAJIOB I10 JIEMEHTAM 3HAHU 1 YMEHUIA

4. METOJJMYECKME MATEPUAJIBI JJ1 OLIEHKU 3HAHU, YMEHUH
5. ITOKA3ATEJIM OLUEHKU PE3VJIbTATOB OCBOEHUA ANCLUITIIMHBI



|. OBIIME ITOJIOXKEHUA

1. ®oun omnenounsix cpenctB (gaee — DOC) mpenHasHayeH i1 KOHTPOJIS M OIEHKH
00pa30oBaTeNbHBIX JOCTHKEHUN O0yUYarOMMXCsi, OCBOMBLIMX Iporpammy aucruriuasl OO/.13
Maremaruxa.

2. @©@OC BKIIOYAET OLEHOYHbIE MaTepuajbl i1 [POBEIEHUS TEKYLIEr0 KOHTPOIA U
IPOMEXXYTOYHOH aTTecTanuu B popme IK3aMeHa.
3. ®OC mo3BoNAeT OICHMBATH 3HAHUS, YMEHUS, HaIpaBiICHHbIE Ha (OPMHPOBAHUE

KOMIIETCHIIUH.

4. ®OC pa3paboTaH Ha OCHOBAHWHU TOJOXKEHUH OCHOBHOH 00pa3oBaTEIbHON MPOTPAMMBI IO
crenuansHocTd 09.02.07 MudopmanmoHHbIE CHUCTEMBI M HPOTPAMMHPOBAHHE TUCIUTIINHBI
0OO0O/1.13 MaremaTuka.

5. @OC sBasieTcst 00s13aTeNbHBIM 000COOIEHHBIM MPUIIOKEHUEM K paboueil mporpaMme.



1. O)KUJAEMBIE PE3YJIBTATHI U3YUEHUSA

Pe3yabTaThl 00yueHus

IToka3aTeiu OlleHKH
00pa3oBaTeJIbHBIX Pe3yJIbTATOB

O01mme

-TOTOBHOCTH K TPYZY, OCO3HAaHHE IEHHOCTH MacTepCTBa, TPYAOIIO0HE;
-TOTOBHOCTH K aKTHBHOM AEATENLHOCTH TEXHOJIOTMYECKOHN U COLMaIbHOM
HaTpaBJICHHOCTH, CIIOCOOHOCTh HHUIIMAPOBATH, TNIAHUPOBATh U
CaMOCTOSITEIIPHO BBITIOJHATH TAKYIO JCSITEIBHOCTS;

- HHTEpeC K pa3IuyHbIM chepaM npodeccHoHaTBEHON e TeIbHOCTH.
OBnaenne yHUBEPCATHHBIMI yUeOHBIMHU
MO3HABATEILHBIMH JICHCTBUSIMU:

a) 0a30BbIC JIOTHUECKUE JCUCTBHS:
-CaMOCTOAITENIFHO  (OPMYyITUPOBATH |
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMBaTh CYIIECTBEHHBIH MPU3HAK WJIM OCHOBAHMS JUIS CpPaBHEHUS,
KJIACCU(HUKAITUK U 0000IICHUS;

-OTIPE/ICISITh e JCATENILHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTSPUHM HUX
JOCTYKCHUS;

- BBUIBISTH 3aKOHOMEPHOCTH H MPOTHBOpPEYHST B PaccMaTpHUBAEMBIX
SIBIICHUSX;

- BHOCHTb KOPPEKTHUBBI B JICATCILHOCTb, OIICHHUBATH COOTBETCTBHE
Pe3yABTATOB EJsIM, OLICHUBATh PUCKH TTOCIIEICTBHIA ACATEIEHOCTH;
-pa3BUBATh KPeaTUBHOE MBIIUICHUE MTPU PEIICHIH KU3HEHHBIX IPpo0IeM

0) 6a30BbIC HCCIICIOBATECIILCKUE TCHCTBHS:

-BIIQICTh ~ HABBIKAMU  y4eOHO-HCCIIENOBATENbCKOM |
JeSITENIbHOCTH, HAaBBIKAMH pa3pelIeHus! MpooaeM;

-BBISIBJIATh TNIPHYMHHO-CJICJCTBEHHBIC CBSI3W W aKTyalM3HpOBaTh 3ajady,
BBIIBUTATh  THIOTE3y €€  pCIICHHs, HaXOJAWTh apryMEHTBl  JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKJICHHH, 3a/1aBaTh NapameTpbl U KPUTEPUH
pelICHHS;

-aHAJIM3UPOBATh TOJYYCHHBICE B XOJC PCHICHHUS 3aJa4d Pe3yJIbTaThl,
KPUTUYECKH OILIEHHBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCHTh 3HAHUS B MO3HABATEIbHYIO W MPAKTUYECCKYIO 00JIACTH
KHU3HECSTEIBHOCTH;

-yMeTh HHTETPUPOBATh 3HAHMS U3 Pa3HBIX MTPEeIMETHBIX 00IacTeif;
-BBIIBUTaTh HOBBIC WJICH, TIPE/JIAaraTh OPUTHHAIBHBIC TIOAXO0/IbI U PEIICHUS 1
CMOCOOHOCTh UX UCIIOJBL30BAHUS B MO3HABATEIILHON M COITUATLHON MPAKTHKE

AKTYyaJIu3upoBaThb HpO6HCMy,

MPOEKTHOU

B o6nacti EHHOCTH HAyYHOTO MO3HAHUS:

-c()OPMUPOBAHHOCTh MHPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOIO Ha
AMAnore KyJIbTyp, CIOCOOCTBYIOIIErO OCO3HAHHMIO CBOEr0 MeCTa B
MIOJIMKYJIBTYPHOM MUDE;

-COBEPILICHCTBOBAHHNE S3BIKOBOW W YHTATENBCKOM KYJIBTYPhI KaK CpeICTBa
B3aMMOJICHCTBHS MEXLy JIFOAbMH U TIO3HAHHUS MHPA;

-0CO3HaHHE IEHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MMPOCKTHYIO HW HUCCICHOBATCILCKYIO JACATCIbHOCTE HWHIAMWMBUAYAJIBHO H B
rpynure.

OBHa}IeHI/Ie YHUBEpPCAJIbHBIMU y‘IeGHBIMI/I IIO3HaBaTCIbHBIMU )IeﬁCTBHHMPI:

B) paboTta ¢ HHpOPMAITUCH:

-BJIaJIeTh HABBIKAMH MOJYyYCHUS HH(POPMAIMM W3 HCTOYHHKOB pa3HbIX
THUIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh MOUCK, aHAJIH3, CHCTEMaTH3AIHIO H
WHTEPIIPETAIUI0 HHPOPMAIIUH PA3IMYHBIX BHJOB U POPM MpE/ICTABICHHUS;
-CO3/1aBaTh TEKCThl B Pa3IMYHBIX (oOpMaTax C Y4eTOM Ha3HAYCHUS
uHpopMaMK ¥ 1IeJeBOW ayJUTOPHHU, BBIOMpAas ONTHUMAIBHYIO dopmy

OrneHka «OTJIMYHO». 3a TIIyOOKOe

u MOJTHOE OBJIaJICHHE
coJep)KaHueM y4eOHOTO
MaTepuaia, B KOTOPOM
oOyyJaromuiics OpHEHTHpYETCs,
MOHATUIHBIM anmnaparom,
AKLEHTOJIOTHYECKUM u

ophodnIecKUM MHUHHUMYMaMH, 3a
YMEHUE HAXOJUTh U UCIOIH30BAThH

nHpOpMAITHIO.

OreHKa «XOPOIIO». Ecmm
OOyYaIOlUICS  MOJIHO  OCBOMJI
yueOHBId ~ MaTepual,  BIajceT
MOHATUIHBIM anmapaTom,
AKIEHTOJIOTHYECKUM u
op(ho3MUYECKUM MHUHHAMYMaMH,
OPHCHTHUPYETCSI B W3yYCHHOM
MaTepuaie, TPaMOTHO U3Jaraer

OTBET, HO B ero (GopMe HMEIOTCS
OT/IeJIbHBIE HETOYHOCTH.

OueHKa «yJAOBJIETBOPHUTEJIBHOY.
Ecnu o0yJarouics
oOHapyXHBaeT 3HAHUSA u
TIOHMMaHHE TIOJIO’KEHHOTO
y4e0HOTO Marepuana,
MOHATUIHOTO armapara,
aKIEHTOJIOTHYECKOTO "
op}odMMUECKOro MUHUMYMOB, HO
u3naraer ux HETIOJTHO,
HETIOCIIEIOBATENBHO,  JIOMYCKaeT
HETOYHOCTH B ONpENCICHUU
IIOHATUM, HE yMEET JI0Ka3aTeJIbHO
000CHOBAThH CBOM CYK/ICHUSL.
OueHka

«HeY/OBJIETBOPUTEJNLHO». Eciun
00yJarouics UMeeT
pa3po3HEHHBIE, OecCUCTEMHBIC
3HAHUS, HE yMEeT BBIICNATh
[JIABHOE M BTOPOCTEIICHHOE,
JIONTyCKAeT OIIIHOKH B

ONpeNeCHUN MOHITHM, HCKa)KaeT
UX CMBICH, OEclopsgouyHO U
HEYBEPEHHO M3JIaraeT MaTepHal.




MPENICTABICHUS U BU3yaIn3alui;
-OLICHUBATh JOCTOBEPHOCTD, JETUTUMHOCTh MHGOPMAIHH, €€ COOTBETCTBUE
MIPaBOBBIM U MOPAJILHO-3TUYECKUM HOPMaM;

-HCIIOJIB30BaTh  CPEIACTBA WMH(M)OPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJOTHA B  pEMICHWH  KOTHUTHWBHBIX,  KOMMYHHKATHBHBIX U
OpTaHW3alMOHHBIX 3a7a4 ¢ COOJIOACHHEM TpeOOBaHWN HSPrOHOMHUKH,
TEXHUKH O€30MAaCHOCTH, TUTHCHBI, PECypCOCOCpEkKCHHS, IPABOBBIX H
ATUYECKUX HOPM, HOPM MH()OPMAIIMOHHOMN 0€30TIaCHOCTH;

-BIaIcTh ~ HAaBBIKAMH  PACIIO3HABAHUS W 3alUTHl  WH(POPMAIIHH,
MH(GOPMAITMOHHOM 0€30IMaCHOCTH JIMYHOCTH

B o0macti 1yxoBHO-HPaBCTBEHHOTO BOCIIUTAHHSL:

- c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUIECKOr0 [IOBEJCHNUS;
-CIIOCOOHOCTh OLIEHMBATh CUTYaLUI0 M IPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpPUEHTHUPYACh HA MOPAJIbHO- HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
-0CO3HAHHE JIMYHOTO BKJIA/Ia B IOCTPOEHHE YCTOWYMBOTO OYAYILEro;
-OTBETCTBEHHOE OTHOLICHHWE K CBOMM POIUTEISIM U (WIN) OPYTUM WICHAM
CEeMbH, CO3/JaHUI0 CEeMbH HAa OCHOBE OCO3HAHHOTO MPHUHATHUS LIEHHOCTEH
CEMEHHOM )KU3HU B COOTBETCTBUU C TPAaIuUUsAMU HapoJoB Poccuy;
OBnanenne yHUBEPCATbHBIMH PETYIATUBHBIMH JEMCTBAAMU:

a) caMOOpTaHU3AIHS:

-CaMOCTOSTEIBHO OCYIIECTBIIATh MMO3HABATEIbHYIO JIEATENIbHOCTD, BBISABIATH
mpoOJIeMbl, CTaBUTh W  (QOPMYNIHPOBATH COOCTBEHHBIE 3aladdl B
00pa3oBaTeIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYALX;
-CaMOCTOSITENILHO COCTABJIATh IUIAH peEIIeHHs MNpoOJeMbl C  y4eToM
HMMEIOIIUXCS PeCypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATNIOUTCHUH;
-J1aBaTh OLIEHKY HOBBIM CHUTYallUsM;

cnoco0CcTBOBaTh (YOPMHUPOBAHUIO U TPOSIBICHUIO MIMPOKOH SPYyIWIMH B
pasHbIX 001acTsIX 3HAHWH, MOCTOSIHHO MOBHIIIATH CBOW 00pa3oBaTeIbHBIH U
KyJlbTYpPHBIN YpPOBECHB;

0) CaMOKOHTPOJIb:

WCTIONB30BaTh MPUEMBbI PEQIISKCHH JJIsi OLEHKH CHTYalliH, BEIOOpa BEPHOTO
pelieHus;

-yMETh OILICHMBAaTh PUCKH U CBOEBPEMEHHO NPHHUMATh pPEUIEHHS IO HX
CHIDKEHUIO;

B) 3MOIIMOHAIbHBINA UHTEJUICKT, MPEATOIAraroliuii COPMUPOBAHHOCTD:
BHYTPEHHEW MOTHBALlMH, BKIIOYAOLIEN CTPEMIIEHHE K JOCTIKEHUIO LIETH U
ycrnexy, ONTHMMM3M, WHHLIHATUBHOCTb, YMEHHE JEHCTBOBaTb, HMCXOISI W3
CBOHX BO3MOXKHOCTEIA;

SMIIaTHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIEHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 MPHU OCYLIECTBICHUH KOMMYHHKALUH, CIOCOOHOCTD
K COUYBCTBHIO M COTIEPEKHBAHUIO;

COLIMAJbHBIX  HABBIKOB,  BKIIOYAIOIIUX  CIIOCOOHOCTH  BBICTPAMBATh
OTHOUICHUS! C JAPYTMMHU JIIOABMH, 3a00TUTHCA, TPOSBIATE HHTEPEC H
paspeiath KOHOIUKTHI

-TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPE/ICIICHHUIO;
-OBJIAJICHUE  HABBIKAMHM  Yy4eOHO-HMCCIIEIOBATENIbCKOM, MPOSKTHOW U
COIMAIEHOM JIeATETLHOCTH;

OBHa}IeHI/Ie YHUBEpPCAJIbHBIMA KOMMYHUKATUBHBIMU l];eflCTBPISIMPI:

0) COBMECTHAas JAESTEIbHOCTb:

-IOHUMATh U UCIIOJIb30BaTh MPEHMYIIIECTBa KOMaHIHONW M MHAWBUIYaITbHON
paboThI;

-IpUHUMAThb neiaun COBMECTHOM JACATCIBbHOCTH, OpTraHnU30BbIBATH u
KOODPJMHUPOBAThH JICUCTBHUS 110 €€ JOCTHKEHHIO: COCTABIIATH IJIaH JCHCTBUIA,
pachpenessiTh poJid C y4eTOM MHEHHH YYaCTHHUKOB OOCYKAATh PE3YJIbTAThI
COBMECTHOH paboTHI;

-KOOPJMHUPOBAaTh M  BBIIOJNHATE PabdOTy B  YCIOBHSAX PEajbHOTIO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOT'O B3aMMOICHCTBHS;




-OCYIIECTBIIATh TO3UTHBHOE CTPATETHYECKOE TIOBEIEHHE B Pa3IMYHBIX
CHUTYaIMsAX, IPOSBIISATH TBOPYECTBO U BOOOPasKCHNE, OBITh HHUIIMATUBHBIM.
OBnazeHne yHUBEpCaIbHBIMU PETyNITUBHBIMU ACHCTBHAMU:

T') IpuHsATHE ce0sl U APYTHX JIOACH:

-[IPUHAMATh MOTHBBI U apTYMEHTHI IPYTUX JIIOACH TIPH aHAIN3E PE3yIbTaToB
IeATeITbHOCTH;

-IPU3HABATh CBOE MIPABO U MPABO APYTHX JIIOACH Ha OLIHOKY;

pa3BUBATh CIOCOOHOCTH NOHMUMATh MHP C TIO3UIMH APYTOTo YeIOBEKa

B obnacTu 3cTeTHYecKOro BOCIIMTAHUS:

-3CTETHYECKOE OTHOIIEHHE K MHPY, BKIIOYAs ICTETHKY ObITa, HAYIHOTO
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHUIA;
-CIIOCOOHOCTh BOCTIPMHUMATH pa3iMYHBIE BHIBI HCKYCCTBA, TPAAWLUU U
TBOPYECTBO CBOEr0 W JPYTHX HAPOAOB, OINYIIATh AMOIMOHAIHHOE
BO3JEHCTBHE UCKYCCTBA;

-yOCKJICHHOCTh B 3HAUUMOCTH JJIsl INYHOCTH M OOIECTBA OTCYSCTBEHHOTO U
MHPOBOTO HCKYCCTBA, ITHUYECKMX KYJIBTYPHBIX TPAIUIHNA W HAPOITHOTO
TBOPYECTBA;

-TOTOBHOCTHL K CaMOBBLIPAXKCHUIO B PA3HBIX BHJAAaX HCKYCCTBA, CTPEMIICHUC
MIPOSIBIISITH KA4€CTBA TBOPUECKOH TNYHOCTH;

OBnanenne yHUBEpCaTbHBIMI KOMMYHHKATHBHBIME JIEHCTBUSIMH:

a) oOIIeHHE:

-OCYIIECTBIIATH KOMMYHHUKAIIUU BO BCeX chepax KU3HH;

-pacrto3HaBaTh HEBEepOATBHBIC CPENCTBA OOIIEHUS, MOHMMATh 3HAYCHUE
COLIMANTBHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKA KOH(DIMKTHBIX CUTYyalui
U CMATYaTh KOH(bJ'H/IKTI)I;

-pa3BepHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIONB30BAHUEM
SA3BIKOBBIX CPCACTB

-0CO3HaHHUE 00YYAIOIUMHUCS POCCUHCKOM IPaXkIaHCKOW UICHTUYHOCTH;
-[IeJICHANPABICHHOE PA3BUTHE BHYTPEHHEH IMO3ULUH JUYHOCTH HAa OCHOBE
JyXOBHO-HPAaBCTBEHHBIX II€HHOCTeW HaponoB Poccuiickoit ®epepauuu,
HMCTOPUYECKUX W HAIMOHAIBHO-KYJIbTYPHBIX Tpaiauiui, (HopMHUpOBaHUE
CHUCTEMBI 3HAYUMBbIX HEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOIO MHpPOBO33pEHUs, IPABOCO3HAHUS, 3KOJIOTHYECKON
KYJIBbTYPBbI, CIIOCOOHOCTH CTaBUTh EJIN U CTPOUTH )KMU3HCHHLBIC ITJIaHbI,

B yactu rpax1aHCKOro BOCITUTaHUA:

-OCO3HaHHE CBOMX KOHCTHTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKCHHE
3aKOHA U MPaBOIOPAIKA;

-IIpUHATHE TpaIUuIMOHHBIX HaIlMOHAJIbHBIX, 00I11eYEI0BEYECKUX
T'YMaHUCTHUYECKUX U AEMOKPATUYECKUX LIEHHOCTEI;

-TOTOBHOCTb IPOTHUBOCTOSITh HJCOJOTHH 3KCTPEMH3Ma, HALMOHAIU3MA,
KCGHO(i)O6I/II/I, JUCKpUMHUHAIIUKU 110 COLMAJIbHBIM, PEIWTHMO3HBLIM, PAaCOBBLIM,
HAIlMOHAJILHBIM ITPU3HAKaM,

-TOTOBHOCTh BECTH COBMECTHYIO IESATEIBHOCTh B MHTEpECaX I'PakJaHCKOTO
o0IIecTBa, y4acTBOBaTh B CaMOYNpPAaBJICHHH B 001Ie0Opa3oBaTebHON
OpraHv3anu 1 ICTCKO-IOHOMIECCKHUX OpTraHnU3aluaXx;

-yMEHHE B3aHMOJECHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUU
¢ uX (pyHKIUAMHU U HA3HAYCHHEM;

-T'OTOBHOCTH K FyMaHHTapHOﬁ u BOHOHTepCKOﬁ JACATCIBPHOCTH,
HanI/IOTI/IT-IeCKOFO BOCIIMTAHUA:

c(OpMHUPOBAaHHOCTh poccuickoit TpaX1aHCKOHN UJEHTUYHOCTH,
maTpuoTrU3Ma, yBaXXCHHUA K CBOEMY HApOdy, HyBCTBA OTBETCTBECHHOCTHU IIEPE
Ponunoii, ropgoctu 3a cBoi Kkpail, cBox0 PonuHy, CBOH SI3BIK U KYJBTYpY,
MIPOLIOE U HACTOsIIEe MHOIMOHAIMOHAIBHOT 0 Haposa Poccuy;

-[ICHHOCTHOE OTHOIIEHHE K FOCY/IapCTBEHHBIM CUMBOJIaM, HCTOPHUECKOMY U
[NPUPOJHOMY HACIEIMIO, NaMsATHUKaM, TpajaulMsM HapoaosB Poccun,
JnocTmxkeHnsaM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOIOTHSX U TPYIE;
-ujeiiHas yOeKIeHHOCTh, TOTOBHOCTh K CIYyXeHUI0 W 3aummre OredecTsa,




OTBETCTBEHHOCTh 32  €ro  Cyns0y;  OCBOCHHBIC
MEXKIIPEAMETHBIC TOHATHS W  YHHUBEPCAJILHBIC

(perynsITUBHEIC, TO3HABATEILHBIC, KOMMYHHUKATUBHBIC);
-CIIOCOOHOCTh HX HCIIONB30BaHUA B I[O3HABATEILHOM M  COLHMAIBLHOMN
MPAaKTHKE, TOTOBHOCTh K  CaMOCTOSITEIFHOMY  IUIAHUPOBAaHUIO U
OCYIIECTBICHHIO  Y4eOHOW  JNEATENbHOCTH, OpTraHM3alud  y4eOHOTro
COTPYJHHMYECTBA C TMEJaroOTHYCCKUMH PAOOTHHUKAMH W CBEPCTHHUKAMH, K
YYACTHIO B MOCTPOCHUH WHAWBUYaTbHONW 00pa30BaTEIbHON TPACKTOPHUH

00y4aIOIUMUCS
y4aeOHbIE  JeHCTBUA

-HE PUHUMATh JEHCTBUS, IPUHOCILIUE BPE OKPYKAIOLIEH Cpelie;

-yMeTh TPOTHO3WPOBATH HEOIATONMPHUATHBIE JKOJIOTHYECKHE IMOCIEICTBUS
NpEeANPUHUMAEMBIX IEHCTBUHN, IPEIOTBPAILLIATh UX;

-pacCIIMPHUTH OTBIT AEATEITHHOCTH SKOJIOTUIECKON HAIPaBICHHOCTH;
-pa3pabaTheIBaTh TUIAH PEIIeHUs MPOOJIEMBI C yUETOM aHalN3a MMEIOITIXCS
MaTepUANbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-OCYIIECTBIIATH IIEICHAINIPABICHHBINA MOWCK TEPEHOCa CPEJCTB U CHOCOO0B
neiicTBus B Tpo(heCCHOHANBHYIO CPey;

-yMeTh TIEPEHOCUTh 3HAHUS B MO3HABATCIBHYIO M IMPAKTUYCCKYH 001acTh
KHU3HCACATCIbHOCTH,

-peAsiaraTh HOBBIE TPOEKTHI, OIICHWBATh HWJEH C TIO3WIIUH HOBH3HBI,
OPUTHHAIBHOCTH, MTPAKTHYECKON 3HAYUMOCTH;

-1aBaTb OLCHKY HOBBIM CUTyallUAM, BHOCUTH KOPPCKTHUBLI B ACATCIbHOCTD,
OIIEHWBATh COOTBETCTBHE PE3YNIETATOB MENSIM

JAucnunjanHapHbie

-BJI/IETh METOJJaMHU JIOKA3aTeIbCTB, AJITOPUTMAMU PELICHUS 3a/1a4;

-yMeHHEe (OPMYJIUPOBATH OMpEEICHNsI, AKCHOMBl U TEOPEMBI, TPUMEHSITh
UX, TPOBOANTH JOKa3aTeIIbHBIC PACCYKACHHS B XOI€ PEIICHHUS 3a/1a4;

- YMETb ONEPUPOBATH MOHATUSIMHU: CTEIICHb YHCIA, JIOTapH(M UYHCIIa; YMEHUE
BBHITIOJIHATh BBIYMCIICHHE 3HAYCHU M MpeoOpa3oBaHHs BBIPAKEHHH CO
CTEeNleHsIMH W JorapudmMamu, mpeoOpa3oBaHus JpOOHO-pAOHATBHBIX

BBIPaXKCHHI;
- YMCTHL ONCPUPOBATH TMMOHATUAMU: palUOHAJIbHBIC, HPPALUOHAIBHBIC,
MoKa3aTenbHble, CTENEHHbIe, JIOTapU(pMHUUYECKHE, TPUTOHOMETPHUECKHUE

ypaBHEHHSI 1 HEPaBEHCTBA, UX CUCTEMBI;

- yMeThb ONEpHpOBATh MOHATUSAMH: (YHKIUS, HENpepbBHAS (QYHKIHA,
HPOU3BOJIHAS, IEPBOOOPA3HAsL, OIPE/IC/ICHHBIN UHTETPal;

-yMeTh HAaXOJIUTh IPOHM3BOJHBIC D3JIEMEHTApHBIX (YHKIHMH, HMCHIOIB3YS
CIIPaBOYHbIE MaTepHUAJIbI;

-HCCNIEZIOBATh B MPOCTEHHIMX CcIOy4asx QYHKIUHA Ha MOHOTOHHOCTH,
HaXOJUTh HAaUOOJbIIINE U HANMEHBIITNE 3HAYCHUsI (DYHKIINH;
-CTPOUTHh  TpaQUKH  MHOTOWIEHOB C  HCIIOJb30BaHUEM
MaTeMaTHYECKOTO aHaIN3a;

-IPUMEHSATH POU3BOIHYIO TPH PEIICHUH 32/1a4 Ha JIBIKEHHE;
-pemath  IPaKTHKO-OPHEHTUPOBAHHBIE 3aJauydl Ha  HauOoJbIIME U
HaMMEHBIINE 3HAUYCHHMs], HA HAXOXK/ICHUE ITyTH, CKOPOCTH ¥ YCKOPEHNS;

- YMETh OIEpUPOBATh MOHATHAMH: paloHaANbHAs (QYHKIUS, MMOKa3aTeIbHas
dyHKIHS, CTereHHast ¢byHKIWS, norapupmMuyeckas ¢byHKIWS,
TPUTOHOMETpUYECKHEe (QYHKIUH, OOpaTHble (GYHKUUH;, YMEHHE CTPOUTH
rpadUKi U3y4YeHHBIX (YHKIWH, WCIONB30BaTh TpadUKUd TpPU H3YYECHUH
MPOIIECCOB W 3aBUCUMOCTEH, NMPH PEHICHWH 3aJlad M3 JIPYTuX y4eOHBIX
NpeIMETOB W 33Jad W3 PpEIbHOW JKU3HHW; BBIpAXaTh (QopMylamMu
3aBHCHUMOCTH MEKAY BEITMUYHUHAMU;

VY-MeTh pemarh TEKCTOBbIE 3aJa4d pa3HbIX THIOB (B TOM YHCIE Ha
MPOLEHTHI, OJIM W YacTd, Ha JIBM)KEHHE, paboTy, CTOMMOCTb TOBapOB H
yCIyT, HaJOTH, 3aJadd W3 00JacTW yNpaBieHHS JUYHBIMH U CEMEHHBIMHU
(UHAaHCAMM); COCTAaBJIATh BBIPAKEHHs, YPaBHEHHs, HEPaBEHCTBA M WX
CHCTEMBI IO YCJIOBHMIO 33/1a4d, MCCIEIOBaTh IIOJyYCHHOE pELIeHHE |
OLIEHMBATH NPaBAONOA00HOCTh PE3YyIIHTATOB;

arrapara

Onenka KOTJTHYHO». 3a
rIyOOKOE M TIOJIHOE OBJIaJICHUE
coJiepKaHueM y4eOHOTO
MaTepuana, B KOTOpPOM
oOydatomuiicss  OpUEHTHPYETCH,
MOHATUIHBIM anmnapaToMm,
aKIIEHTOJIOTUIECKIM u

Op(OdITUUECKIM  MHHUMYMaMH,
32 yMEHHE  HaxOAHTh U
MCIOJIB30BaTh HH()OPMAILIHUIO.
Onenka «XOPOLIO». Ecmu
0o0yJaromuiicss TOJHO OCBOMJI
yueOHBIi  Marepuain, BiajeeT
HOHSTUIHBIM anmapaTom,
AKIEHTOJIOTHYECKUM u
Op(O3MUUECKUM  MHHUMYMaMH,
OpPHEHTHpPYETCSI B H3yYCHHOM
marepuaie, TPaMOTHO H3Jaraer
OTBET, HO B ero opMe UMEITCS
OTJeNTbHBIE HETOYHOCTH.

OrneHKa «y/AOBJIETBOPUTEIHLHOY.

Ecmu oOyJaroruiics
00HApYXHBAECT 3HAHUS u
MOHUMAaHNe TTOJIOXKEHHOTO
y4eOHOTO MaTepuaa,
MOHATUITHOTO arnmapara,
aKIIEHTOJIOTHYECKOI'0 u
op(hosaHYEecKOT0  MUHUMYMOB,
HO  HW3jJaraeT WX  HEIMOJHO,
HETOCIIEIOBATEIbHO, JIOMyCKaeT
HETOYHOCTH B  ONPEICIICHUU

TIOHATHH, HE YMEET J0Ka3aTeIbHO
000CHOBATh CBOU CYXKICHHS.
Onenka
«Hey/10BJIeTBOpPUTEJBHO». Eciu
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-yMETh ONEPHPOBATh MOHATHUSAMH: cpelnHee apudMeTHYecKoe, MeAHuaHa,
HauOoJbIllee W HAaUMEHBILEE 3HAYEHUs, pa3Max, JUCIEpCUs, CTaHIAPTHOE
OTKJIOHEHHE YMCIIOBOTO Habopa;

-yMeThb W3BJI€KaTh, MHTEPIPETHPOBATh HH(OpMAIHIO, MPEACTABICHHYIO B
TabJuIax, Ha AMarpamMMmax, rpadukax, OTPaXKaroLIyl0 CBOICTBA peanbHBIX
IIPOLIECCOB W SIBJICHUH; MPEACTABIATh MHPOPMAIMIO C MIOMOIIBIO TAOIHUL U
arpamw;

- HWCCIeNoBaTh CTAaTHUCTUYECKHE IaHHBIE, B TOM YHUCIE C HpPUMEHEHHEM
rpadMueCKUX METOJIOB U 3JIEKTPOHHBIX CPEACTB;

-yMETh OIEPUPOBATh MOHATHAMHM: CIyYalHBIN ONBIT U CiydaiiHOe cOOBITHE,
BEPOSITHOCTh CIY4alHOTO COOBITHS, YMEHHE BBIYHCISTH BEPOSTHOCTH C
HCIIOJIb30BaHUEM I'paMUECKUX METOAOB; IPUMEHSTH (YOPMYJIbI CIOKEHUS U
YMHOXEHHSI BEpPOSITHOCTEH, KOMOWHATOpHBIE (GaKTel W (OPMYIBl IIPH
peleHnt 3a/1a4;

- OLICHMBATh BEPOSITHOCTH PEAIbHBIX COOBITHIH; 3HAKOMCTBO CO CIIyYalHbIMU
BEIMYMHAMH; YMEHUE NPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
YHCeN B IPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSIX;

-yMETh ONEPUPOBATH MOHATUSAMH: TOUYKA, MPSIMasi, INIOCKOCTh, IIPOCTPAHCTBO,
IOBYTPaHHBIM  yrojl, CKpEIIMBAIOIIMECS TpsAMbIe, MapalIeIbHOCTh |
NEePHEHIUKYISIPHOCTh MPSMBIX W TIOCKOCTEH, Yroll MEXAy MPSIMBIMH, YTOJ
MEXy MPSIMON U TUIOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKU [0 TIJIOCKOCTH, PACCTOSHHE MEXKAY MNPSIMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMM; yMEHHE HCIONb30BaTh IPU PELICHUH 3aJad H3y4YCHHBIC
(akThl 1 TEOPEMBI TUIAHUMETPHH;

-yMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOIIEr0 MUPA;

-yMETh OIEPUPOBATh MOHATHSIMU: MHOTOTPAHHHUK, CEUEHHE MHOTOTPAHHUKA,
Ky0, mapamjenenuries, NOpu3Ma, NOHpPaMuAa, GUrypa W TOBEPXHOCTD
BpallleHusl, HWIMHAP, KOHYC, map, cdepa, ceueHHs (GUTypbl BpalIeHUs,
IUIOCKOCTb, Kacaromasics chepbl, LWINHAPA, KOHYCa, IO lb HOBEPXHOCTH
MUpaMUJIBI, MPU3MBL, KOHYCa, LWIMHApA, IUIomanb chepbl, oobeM Kyoa,
MPSIMOYTOJILHOTO — TapajjieNienuiea, MHPaMUAbI, IPH3MbI, [WIHHAPA,
KOHyCa, IIapa; YMEHHE H300pakaTb MHOTOTPAHHMKM W TOBEPXHOCTH
BpAIEHUs, X CEUEHHUSI OT PYKH, C TIOMOLIBbIO YEPTEKHBIX WHCTPYMEHTOB M
AIIEKTPOHHBIX CPEJICTB; YMEHHE PAaCIO3HABAaTh CHMMETPHUIO B TIPOCTPAHCTBE;
YMEHHUE pacro3HaBaTh NPaBHIbHBIE MHOTOTPAHHUKH;

-yMETh OIIEPUPOBATh IMOHATHAMHM: IBIKCHHE B IPOCTPAHCTBE, MOZOOHBIE
¢urypel B  NPOCTPAHCTBE; HCIOJIB30BaTh  OTHOIICHWE  ILIOMIAJCH
MOBEPXHOCTEH U 00BEMOB MO00HBIX QUTYp TP pEIICHUH 3a/1a4;

-yMETh BBIYHUCIIATH TCOMETPHUUECKHE BEJIWYMHBI ([UIMHA, YTOJI, IUIOMIAlb,
o0beM, IUIOIAAb IIOBEPXHOCTH), HCHOJIB3Ysl HU3y4deHHble (opMynsl H
METO/IbI;

-yMETh OIEpUpPOBaTh MOHATHAMH: MPSIMOYTOJNbHAS CHCTEMa KOOPIHMHAT,
KOOpDAWHATHl ~ TOYKH, BEKTOP, KOODAMHATBHI  BEKTOpa, CKAJIIPHOE
MPOU3BENICHNE, YTOJl MEXKIY BEKTOPAMH, CyMMa BEKTOPOB, MPOU3BEICHHUE
BEKTOpa Ha YHCIIO0; HAXOIUTh C TIOMOIIBIO U3YYEHHBIX (POPMYN KOOPAUHATHI
CepeIMHBI OTPE3Ka, PACCTOSIHUE MEXKIY ABYMS TOUKaAMH;

-yMeTh BBIOMPATH MOMXOMSANIMNA HM3YYEHHBIH METOJ Ui PElICHUs 3ajadH,
pacro3HaBaTh MaremMarndyeckue (akTbl W MaTeMaTHYecKHe MOJIeNd B
MPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX, B UCKYCCTBE; YMEHUE MPUBOIUTDH

MpUMEpsl  MAaTEMATUYECKMX  OTKPBITUH  pOCCHHCKOM W MHpPOBOH
MaTEeMaTHYECKON HayKH.

- YMEThb OIEpUPOBaTh NOHATUAMU: OINpEAEIEHHE, AaKCHOMa, TEOpeMa,
CIIEICTBHE,  CBOMCTBO, TpPU3HAK, JOKa3aTelIbCTBO,  PaBHOCHUIIbHBIE

(bopMynUpoBKH; yMeHHE (OPMYJIUPOBaTh OOpPaTHOE WM IMPOTHBOIIOIOXKHOE
YTBEpXKACHUE, TPUBOAUTH MPUMEPHI M KOHTPIIPUMEPHI, UCTIOIB30BaTh METO/
MaTeMaTHYECKOW MHIYKIMH; TMPOBOIUTH AO0KA3aTEIbHBIE PACCYKIACHUS HpU
pElIeHnH 3a/1a4, OIEHUBATh JJOTHUECKYI0 IPAaBUIBHOCTh PaCcCyKIEHUM;

oOyyaromuiics uMeer
pa3po3HEHHBIE,  OECCHCTEMHBIE
3HAHWs, HE YMEET BBIJICNATh
raBHOE W BTOPOCTENEHHOE,
JTOTTYCKaeT OIITMOKHU B
onpeseIeHu! TTOHATHH,
UCKaKaeT ux CMBICII,
OecropsiloyHO0 M HEYBEPEHHO

nu3jgarac€Tt MaTrcpuall.




-yMETh OIEpUPOBATh MOHATHAMHU: MHOXKECTBO, MMOIMHOXECTBO, OIEpPaILlH
Ha/Jl MHOXECTBaMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO- MHOXKECTBEHHBIN
anmapar JJisi ONKCAHMS PEalbHBIX MPOLECCOB W SIBICHUH MPH peIIeHUH
3aJa4, B TOM YHCIIE U3 JPYTrUX y4eOHBIX MTPEIMETOB;

-yMETh ONEepUPOBAThH MOHATHAMIE: Tpad), CBA3HBINA Tpad, JepeBo, MUKI, rpad
Ha IUIOCKOCTH; YMEHHME 3aJaBaTh M ONHUCHIBaTh Ipadbl pa3IMYHBIMU
croco0aMu; MCIoIb30BaTh rpadbl MPY pelIeHUH 3a1ay;

-yMeTh CBOOOJHO ONEPUPOBATh MOHATHAMHU: COYETaHUE, IEPECTaHOBKA,
YHCIIO COYEeTaHWH, YHCIO TIepecTaHoBOK, OwHOM HprOoTOHA; yMmeHwme
MPUMEHSTH KOMOMHATOPHBIE (DAaKTBI M PACCyKACHUs ISl peLICHUs 3a/ay;
-yMeTh OIEpPUPOBaTh MOHATHSIMHU: HATypallbHOE YHUCIIO, LEJoe YHUCIIO,
OCTaTOK II0 MOAYJIO, palMOHAJIbHOE YHCIIO, HPPALMOHANBHOE YHCIIO,
MHOXECTBA HAaTypaJbHbIX, LIEJbIX, PALMOHAIBHBIX, AEHCTBUTEIBHBIX YHCEI;
yMEHHE HCMOJb30BaTh MPHU3HAKK JACIMMOCTH, HaWMMEHBIIUH 0oOImuit
JeNUTeNb U HauMeHbllee olliee KpaTHoe, anroputM EBxinaa npu pereHun
3a7a4; 3HAaKOMCTBO C Pa3JIUYHBIMHU NTO3ULMOHHBIMU CHUCTEMaMHM CUHCIICHHUS,
-yMeTh CBOOOJTHO OTIEpUPOBATh MOHSATHAMU: CTETIEHb C IIEJIbIM MIOKa3aTeeM,
KOpEHb HATYypaJbHOW CTENEHHU, CTENEHb C pallMOHAJbHBIM IOKa3aTeleM,
CTETICHb C JEHCTBHUTEIBHBIM (BEIIECTBEHHBIM) IIOKa3aTeleM, JOorapupm
Yrcia, CHHYC, KOCHHYC M TAHT'€HC TIPOU3BOJILHOTO YHCIIA;

-yMeTh  OINEpUpOBaTh  MOHATHSMHU:  TOXKIECTBO,  TOXIECTBEHHOE
npeoOpa3oBaHHe, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YypaBHEHUH H
HEPAaBEHCTB, PABHOCWIBHOCTH ypaBHCHUH, HEPABEHCTB M  CHCTEM,
palroHaJbHEIE, UppaluoHaIIbHBIE, NOKa3aTeNbHBIE, CTETICHHBIE,
JorapupMUIecKkue, TPUTOHOMETPUYECKUE YPaBHEHHs, HEpaBEHCTBA U
CHCTEMBI; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pPa3NMYHBIX TPUEMOB; pellaTh YpPaBHEHMs, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; NPUMEHATh YPaBHEHHS, HEPAaBEHCTBA, HMX CHCTEMBI JUIS
peleHns MaTeMaTHIeCKUX 3a7ad U 3a1ad U3 pa3iInyHbIX 00JacTedl HayKu U
pEabHOU KU3HU;

-yMeTh CBOOOJHO ONEPUPOBATH MOHATUSAMH: I'padUK (QYHKIHH, OOpaTHAs
¢GyHKUus, KoMmo3uuus (QYHKUWH, JWMHeWHas (QYHKUWS, KBaApaTUdHas
¢$yHKLUS, cTenieHHas QyHKIMSA ¢ LeIbIM II0Ka3aTeJeM, TPUTOHOMETPUYECKHE
¢yHKIMY, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMHM, [OKa3aTelbHas H
norapupmudeckas (HyHKIMH; YMEHHE CTpouTh Tpaduku (yHKIUH,
BEITIOHATH MTpeoOpazoBaHus rpadukoB HyHKITHIA,

-yMEHHE HCIOJb30BaTh TpaduKd (QYHKIUHA i W3YYEHUS IPOIECCOB U
3aBUCHUMOCTEH TIpW pElICHUH 3ajad U3 APYIHX Y4eOHBIX MPEeIMETOB M U3
peaIbHOM KU3HH;

-BBIpaXaTh OPMYJIaMH 3aBUCHMOCTH MEXAY BEITMUNHAMUY;

-yMEHHE CBOOOJHO ONEPUPOBaTh MOHSATHAMHU: YETHOCTh (YHKIIWH,
NEPUOINYHOCTh (YHKLUUH, OTPAaHUYEHHOCTb (YHKUUH, MOHOTOHHOCTb
(GYHKLIMHU, SKCTpeMyM (QYHKLHMM, HauOosbllee M HaUMEHbIIee 3HAYCHHS
(YHKIIMU HA IPOMEXKYTKE; yMEHHE MIPOBOJUTH Mccie0BaHNe (DYHKIINY;
-yMEHHE WCIIONB30BaTh CBOWCTBA M TpaduKu GYHKIUA JUIS pElIeHUs
YpaBHEHHH, HEpPaBEeHCTB MW 3ajad C [apamMeTrpaMu; H300paxarb Ha
KOOPJMHATHOH IIJIOCKOCTH MHOKECTBA PELICHUI ypaBHEHMI, HEPABEHCTB U
UX CUCTEM,;

-yMeTh  CBOOOJHO  ONEpPHpPOBAaTH MOHATHAMHU:  MOCJIEIOBATENBHOCTD,
apudMeTnyeckas NporpeccHs, reOMEeTpUYEecKas Mporpeccusi, OeCKOHEYHO
yOBIBatOIIas FreoMeTprUecKas pOrpeccus;

-yMEHUE 3aJaBaTh I[IOCIEA0BATEIbHOCTH, B TOM YHCJIE C IIOMOIIBIO
PEKYPPEHTHBIX GOopMyIT;

-yMETh ONEPHPOBATH MOHATHSIMHU: HENPEPHIBHOCT (DYHKIMH, ACHMIITOTHI
rpadpuka QYHKIWW, TepBas MW  BTOpas Mpou3BoaHAas  (YHKIIWH,
reOMETPUYECKH W (U3MUECKUI CMBICI IPOU3BOJHOM, INEpBOOOpa3Hasi,
OTIpeJICNICHHBI MHTETPa, YMEHUE HAXOJUTh ACHMIITOTHI Tpaduika QyHKIHH;




YMCHHE BBIYHCISATh TPOU3BOJHBIC CYMMBI, IPOU3BEACHHS, YacTHOTO U
KOMIIO3UIIMKA (YHKIWH, HAXOIUTh YypaBHEHHE KacaTelbHOH K rpaduky
GyHKIIH;

-yMEHHUE HCIIOJIb30BaTh MPOW3BOIHYIO JUIS HMCCIENOBAaHUs (YHKUIUH, s
HaXOXIEHUS HaWIy4IIero pelieHrus B MPHUKIATHBIX, B TOM YHCIE
COLIMATbHO-3KOHOMHYECKUX U (PU3MYECKHX 3ajJavax, i1 OIpeleeHUs
CKOPOCTH M YCKOPEHHS; HAXOAMTH IUIOMAId U 00beMBbl GUTYp C MOMOIIBIO
WHTErpana; MPUBOAUTH TPHUMEPHl MaTeMaTHYECKOTO MOJCIUPOBAHUS C
noMotipio nuddepeHnnanbHbIX YpaBHEHUH;

-yMETh OMNEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIIO, COMNpPSKCHHBIC
KOMIUICKCHBIC YKCJia, MOIYJb W apryMEHT KOMIUIEKCHOTO 4Yucia, ¢dopma
3alACH KOMIUIEKCHBIX 4YHCeNl (TeOMeTpHYecKasi, TPUTOHOMETpUYecKas u
anrebpamdeckas); yMeThb NPOU3BOAWUTH apupMeTHUecKne IeHCTBHS C
KOMIUICKCHBIMU ~ YHCJIaMH;  NPUBOJUTH  MPUMEPHI  KCIIOJIb30BaHUS
KOMIUIEKCHBIX YHCENT,;

-yMEeTh CBOOOJHO OIEPHPOBATHh MOHATHAMHU: CpeIqHee apu]MeTndeckoe,
MeJaHa, HauOoNbllice W HAMMEHBIICe 3HAYCHHUSA, pa3Max, IUCIICPCHS,
CTaHAAPTHOC OTKIIOHCHUEC [Jid OIHNCAaHUA YHCIOBBIX JaHHBIX; YMCHHEC
WCCIIEIOBATh CTATUCTHYECKUE JaHHbIE, B TOM 4YHCIIE C TNPUMEHEHHEM
rpadUuecKuX METOJOB U 3JIEKTPOHHBIX CPENCTB; Tpaduyecku HCCieaoBaTh
COBMECTHBIC HAOJIOJACHUS C TOMOIIBIO JUarpaMM PAacCEUBAHUS W JIMHCHHOMN
perpeccuu;

-yMETh HAXOJUTh BEPOSTHOCTH COOBITHI C HCIOIB30BaHHWEM TpadUIecKux
METOZOB; MPHUMEHATH Ui pelieHus 3agad  (OpPMYINbl CIIOKEHHS H|
YMHOXEHHS BEPOSTHOCTEH, (POpPMyITy TOIHOW BEPOATHOCTH, (OPMYITy
Bepuymmm, komOuHaTopHbIE (akTel ¥ (HOPMYIIBI, OIIEHUBATH BEPOATHOCTU
peambHBIX  COOBITHH; YMEHHE OINEpUpOBATh MOHATHAMHU: CIydaiHas
BEIMYMHA, pacCIpe/eliecHue BEpOSTHOCTEH, MaTeMaTh4yecKoe OXKHUIaHuE,
TUCTIEPCUST M CTaHJAPTHOE OTKIOHEHHE CIyYaiHON BENWYHHBI, (YHKIIHU
pacmpeneneHiss W IUIOTHOCTH  PaBHOMEPHOTO, TIOKa3aTeNIbHOTO U
HOPMAaJIbHOT'O paclpe/ieNieHUid; YMEHUE HUCIOJb30BaTh CBOMCTBA U3YUEHHBIX
pacnpeneneHuil JUIsl pelieHds 3aav;, 3HAKOMCTBO C TOHSATHSIMH: 3aKOH
OOJIBIINX YHCEN, METO/bI BHIOOPOYHBIX HCCIIENOBAHHUN; YMEHHE TPUBOINUTH
OpUMEphl  TPOSIBIICHUS 3aKOHA OONBIIMX 4YHCENl B MPUPOAHBIX H
0OIIIECTBEHHBIX SIBICHHUAX;

- yMeTh CBOOOIHO OIEPHPOBATH MOHATHUSMHU: TOYKA, MpsMasi, TUIOCKOCTH,
[IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMH YroJy, JABYIPaHHBIA  yrou,
TPEXTPaHHBIA Yrol, epeceKaronrecs, apajuieJbHble U CKPEHINBAIOIIAECS
MpsIMBbIE, TMApPAILIENFHOCTD U MEPHEHIUKYISIPHOCTh TMPSAMBIX M IIOCKOCTEH,
YTOJI MEXIY MPSAMBIMH, YTOJI MEXKIy MPSIMOH ¥ TJIOCKOCTBIO, YOIl MEXITY
IJIOCKOCTAMU, YMCHHUE MUCIIOJIB30BaTh IIPpU PCEHICHHU 3ada4 H3YUYCHHBIC
(hakThl ¥ TeOpeMbl TUITAHUMETPHH, YMEHUE OLIEHUBATh pa3Mephl OOBEKTOB B
OKPY>KafOIEM MHPE;

-YMCHUE OIIE€pHUpoOBaTH IIOHATHUSAMMU: MHOT'OT'paHHUK, CE€UYCHUC
MHOTOTPaHHUKA, IPaBIJIHBIA MHOTOTPaHHUK, TPU3Ma, MUpamMuaa, Gpurypa u
MMOBEPXHOCTh BpallleHWs, IWIMHADP, KOHYC, map, cdepa, pa3BepTKa
IMOBEPXHOCTH, CEUYCHHA KOHYCa W HWIWHApPA, TapajUICIbHBIE OCHU WA
OCHOBaHUIO, CEUCHHE Imapa, IUIOCKOCTh, Kacaromascs chepbl, MWINHAPA,
KOHYCa;

--yMEHHE CTPOUTHh CEUCHHE MHOTOTPaHHMKA, W300pakaTb MHOTOTPAHHUKH,
(UTYpHl U MMOBEPXHOCTH BPAIICHHS, UX CEUYEHUS, B TOM YHCIE C TOMOIIHIO
SJIEKTPOHHBIX CPEICTB; YMEHHUE NPUMEHATH CBOWCTBA TI'€OMETPUYECKUX
¢buryp, caMoCTOATENBHO (HOPMYIMPOBATH ONPECIICHUS] N3y4aeMbIX (QUryp,
BBIJIBUTATh THIIOTE3bI O CBOWCTBAX M TPH3HAKAX T'€OMETPUUYECKHX (GUryp,
00OCHOBBIBAThH WU ONIPOBEPTaTh UX;

-yMEHHE TPOBOJUTHh KIACCU(DUKANHUIO (QUTYp IO Pa3IUYHBIM TPU3HAKAM,
BBIIIOJIHATH HeOGXO)II/IMLIe JONOJHUTCIIBHBIC IMTOCTPOCHUS,
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yMeTh CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IUIOIAAbL (QUTYPBI, 00BEM
¢Gurypsl, BeJIMUMHA YIJIa, PACCTOSHUE OT TOYKU IO IUIOCKOCTH, PACCTOSTHUE
MEXIYy NPSMBIMH, PAcCTOSHHE MEXIy IUIOCKOCTAMH, IUIomans cdepsl,
IUIOINAAb MOBEPXHOCTH MNHpaMHIbl, MPHU3MBI, KOHYycCa, LHIHMHApPA, 00BEM
Ky0a, IpsIMOYroJIbHOTO Hapaulesienunena, NipaMuabl, IPU3Mbl, HWIKHAPA,
KOHYyca, I1apa; yMeHHe HaXOJAUTh OTHOIIIEHHE 00bEMOB IMMOAO0HBIX (DUTYD;
-yMeTh CBOOOIHO ONEPUPOBATH IMOHITUSMH: JBWKEHHE, MapallieibHbIH
MEpeHOC, CHUMMETPUSi Ha IJIOCKOCTH W B TPOCTPAaHCTBE, TOBOPOT,
mpeoOpazoBaHue MOAOOWs, MOA0OHBIE (UTypHI, YMEHHE paclo3HaBaTh
paBHble W TOAOOHBIE (UTYpB, B TOM 4YHCIE B TPUPOJE, HCKYCCTBE,
apXHUTEKType; yMEHHE HCIOJNb30BaTh TE€OMETPHYECKHE OTHOIICHUS,
HaXOIUTh T€OMETPpHUYECKHe BETMYHUHBI (IUIMHA, YTOJ, TUIOIIaas, 00beM) IpH
pelIeHnH 3a/1a4 U3 APYIUX y4eOHBIX MPEAMETOB U U3 PEAIbHON JKU3HHY;
-yMeTh CBOOOJHO OMNEpPHPOBAaTh MOHSATHAMHU: MPAMOYTOJbHAs CHCTEMa
KOOpAMHAT, BEKTOp, KOOPIMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IMPOU3BEICHUE BEKTOpa Ha YWCIIO, PA3IOXKEHUE BEKTOpa IO
0a3ucy, CKalsipHOE MPOU3BEACHUE, BEKTOPHOE MPOM3BEICHUE, YOI MEKIY
BEKTOPAaMH; YMEHUE HUCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ IS
pelIeHs TeOMETPUIECKUX 3a7ad U 3a7ay IPyTrux y4eOHBIX IPEIMETOB;
-YMETb MOJACIHPOBAThL PCAJbHBIC CUTyallud Ha A3BIKE MATCMATHUKU,
COCTaBJIATh BBIPpAXKCHUA, YPAaBHCHHUA, HCPABCHCTBA W HX CHCTEMBI II10
YCIIOBHIO 33/1a4M, HMCCIIEIOBAaTh MOCTPOCHHBIE MOJENU C HCIIOJIb30BaHUEM
anmapara anreOpbl, MHTEPHOPETHPOBATh IONYYEHHBIH pe3ynabTaT; CTPOUTH
MAaTeMAaTU4YCCKHUE MOJCIN C ITIOMOLIBIO T'COMETPHUUICCKUX MOHATUH U BCJINYHH,
pemiaTh CBSI3aHHbIE C HHUMH IIPAKTUYECKWE 3aJadd; COCTaBIIATh
BEPOSITHOCTHYIO MOJE/Ib M HMHTEPHIPETHPOBATH IIONyYCHHBIH pE3yJbTAaT;
pemaTh NpuKIaJHbIe 3aaull CPEeACTBAMH MaTeMaTHYECKOTO aHalu3a, B TOM
YHCIIe COLMATBFHO- SKOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

-yMEHHUE BBIOMpATh MOAXOISIIIMI METOX Ul pelleHHs 3aJauyd; OHMMaHHE
3HAYUMMOCTU MATCMATHKU B H3YUCHHUU IMPUPOJHBIX U O6IIICCTBCHHBIX
MPOIIECCOB W SIBJICHHWI; yMEHHE paclo3HaBaTh TMPOSBICHUE 3aKOHOB
MaTeMaTHKH B MCKYCCTBE, YMEHHE HPHUBOJIUTH NPHUMEPHl MaTeMaTHYeCKHX
OTKPBITUN POCCUNUCKON U MUPOBOM MaTEMaTHUYECKOU HAYKU

-yMETh ONEPUPOBATh MOHITHUSAMH: pPallMOHANbHAS (QYHKIMS, MMOKa3aTeIbHas
¢dyHKIHS, CTeTeHHas ¢byHKIWS, JorapupmMudeckas ¢byHKIWS,
TPUTOHOMETpUYECKUue (QYHKIUH, OOpaTHble (GYHKLUUHM; YMEHHE CTPOHTH
rpaduKi U3y4YeHHBIX (YHKLUWH, HCIONB30BaTh TIpadUKHd NpU H3YYEHHH
MPOIIECCOB W 3aBHCUMOCTEH, NMPH PEUICHWH 3aJlad M3 JIPyTuX y4eOHBIX
OpeIMETOB W 3aJad W3 PpEeIbHOW JKU3HHW; BbBIpaXaTb (QopMyiamu
3aBHCHUMOCTH MEKAY BEJTMUYHUHAMHY;

-yMeTh  OIEpUPOBaTh  MOHATHSMHU:  TOXKIECTBO,  TOXIECCTBEHHOE
npeoOpa3oBaHue, YypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUH W
HEPAaBEHCTB, PABHOCWJIBHOCTH YypaBHEHUH, HEPABEHCTB M  CHCTEM,
palroHaJbHEIE, UppaloHANILHBIE, NOKa3aTeNbHBbIE, CTETICHHbIE,
norapuMHUIEcKHe, TPUTOHOMETPUYECKHE YpaBHEHHs, HEpaBeHCTBA U
CHCTEMBI; YMETh PEIIaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMbI C IIOMOIIBIO
Pa3NMYHBIX NPUEMOB; pellaTh YpPAaBHEHMs, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; TPUMEHSATh YpPaBHEHHS, HEPAaBEHCTBA, HMX CHCTEMBI JUIS
peleHns MaTeMaTHYecKuX 3a7ad 1 3a/1a4 U3 pa3iIMyHbIX 00JacTedl HayKu U
peaIbHOM KU3HY;

-yMeTh CBOOOJHO OIEPUPOBATH IOHITUSMH: JBHXKEHHE, TapauleIbHbIN
MEPEeHOC, CUMMETPUSi Ha IUIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue NoJ00Ms, TOAOOHbBIE GUTYPBL; YMETh PACIIO3HABATH PaBHbIC
W T0J00HBIe (UTYpBI, B TOM 4YHCIIE B MPUPOJE, UCKYCCTBE, apXHUTEKTYpE;
YMETh  HCIIONB30BAaTh  I'EOMETPUYECKHUE OTHOIIICHUS, HAXOJIUTh
reOMETPUUYECKHE BEIMYMHBI (AJTMHA, Yrod, IUI0aab, 00beM) IPH pelIeHUH
3aJa4 U3 Apyrux y4eOHBIX IPEAMETOB U U3 PeabHOM JKU3HU
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-yM€Thb OMNEpPUPOBATh TMOHATUSMU: PpPalUOHANBHBIC, HPPALUOHAIbHBIE,
MoKa3aTenbHble, CTENEHHbBIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUECKHUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

-yMETh ONEPUPOBATh MOHATUSAMHU: MHOTOI'PaHHHK, CEYEHHE MHOIOTPaHHUKA,
KyO, Tapajienenunesn, TMpu3Ma, TUpaMuAa, ¢uUrypa H IOBEPXHOCTH
BpallleHus, IWIUHAP, KOHyc, mmiap, cdepa, cedenws (uUTypsl BpaiieHUs,
TUIOCKOCTb, Kacatouascs: chepbl, HUINHAPa, KOHYCa, MOl TOBEPXHOCTH
MUpaMUIBI, MPU3MBL, KOHYCa, LWIMHApPA, IUIomanb chepbl, odbeM KyOa,
MPSIMOYTOIIFHOTO ~ TapajuieNiennuIiea, MHPAMH/BL, TPHU3MBL, LWIHHIPA,
KOHyca, MIapa; YMEHHE H300pakaTb MHOTOTPaHHMKH M TOBEPXHOCTH
BpallleHUs, X CEYEHUS OT PYKH, C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPECTB; YMETh PAaCIIO3HABAaTh CHMMETPHIO B IIPOCTPAHCTBE;
-yMETh pacrlio3HaBaTh MPaBUIbLHBIE MHOTOTPAaHHUKH;

-yMeTb ONEPHUPOBATH MOHATUAMU: NPAMOYTOJbHAsl CHCTEMa KOOpPJAUHAT,
KOOpAMHATHI ~ TOYKH, BEKTOp, KOOPAWHATHI  BEKTOpa, CKAIIPHOE
MPOM3BENIEHUE, YTOJl MEXAYy BEKTOpaMH, CyMMa BEKTOPOB, HpPOH3BEICHHE
BEKTOpa Ha YHCJIO0; HAXOIUTh C TIOMOILIBIO N3YYEHHBIX (HOPMYI KOOPIUHATHI
CepeMHbI OTPE3Ka, paCCTOSTHIE MEXAY IBYMS TOUKaAMHU

-yMETh ONEPHUPOBATH MOHITHAMHU: CIYYaHHBIN OMBIT U CIydallHOE COOBITHE,
BEPOATHOCTD CIIy4aifHOTO COOBITHS;

-yMETh BBIYHCIIATH BEPOATHOCTH C MCIIOIB30BAHUEM TPaQUUECKHX METOIOB;
OPUMEHATH  (OPMYNIBI  CIIOKEHHS M YMHOXKCHHS  BEpPOSTHOCTEH,
KOMOMHATOpHBIE (DaKTHI U (HOPMYITHI TIPH PEIICHUH 3a/1a4;

-OIICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHI; 3HAKOMCTBO CO CITyYailHBIMH
BEIMYMHAMH;, YMEHHE TPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
9HCell B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

-yMeTh CBOOOJTHO OTIEpUPOBATh MOHSATHAMU: CTETIEHb C IIEJIbIM MIOKa3aTeneM,
KOpEHb HATYpaJbHOW CTENEHH, CTENEHb C pallMOHAJbHBIM IOKa3aTeleM,
CTETICHb C JEHCTBHUTEIBHBIM (BEIIECTBEHHBIM) IIOKa3aTeneM, JOorapupm
9HCIIa, CHHYC, KOCHHYC U TaHT€HC TIPOM3BOJIEHOTO YHCIIA;

-yMeTh CBOOOJHO ONEPUPOBATH MOHATUSAMH: I'padUK (QYHKIHH, OOpaTHas
GyHKIMSA, KOMIO3UIMS (QYHKIMH, JWHEHHAs QYHKIMS, KBaJpaTHIHAS
(GyHKIHS, cTereHHas QYHKIUS ¢ [EebIM MTO0Ka3aTeJIeM, TPUTOHOMETPHUYECKIE
¢yHKIMU, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIWHM, MOKa3aTelbHas H
norapugmudeckas QyHKIIUU; YMETh CTPOUTH Tpaduku QyHKINH, BBITONHATS
npeoOpazoBaHus rpadpukoB QyHKIUI;

-yMeTh WCIIOJb30BaTh TIpadUKH (QYHKIMH Ui W3y4eHUs IPOLECCOB H
3aBUCHUMOCTEH TIpW pEelICHUH 3aJad U3 APYIHX Y4YeOHBIX MPEeJMETOB M U3
peaNbHON KU3HU; BBIpaKaTh GOpMyIIaMH 3aBUCHMOCTH MEX/y BEIHIHMHAMU;
-CBOOOIHO ONEPHUPOBAThH MOHATHAMH: YETHOCTH (DYHKIMHU, NEPUOIMIHOCTH
(YHKIIMH, OTPaHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTh (DYHKIIHH, KCTPEMYM
(GyHKIMK, HAUOOJIbIIIeEe U HAMMEHbBIIIee 3HaUCHUS (DYHKIIUM Ha TIPOMEKYTKE;
YMETh IPOBOJIUTE HCCIIEI0BaHNE (QYHKIINY;

-yMeTh HCIIOJIb30BaTh CBOWCTBA M Trpadukd GYHKIUH JUIS  pelieHus
YpaBHEHHH, HEpPaBEHCTB W 3ajad C [apamMeTpaMu; u300paxarh Ha
KOOPAWHATHON IUIOCKOCTH MHOKECTBA PELCHUH ypaBHEHHUH, HEPABEHCTB U
UX CUCTEM

-yMeTh OINEPHPOBaTh IOHATHSIMH: cpellHee apudMeTHYecKoe, MeIHuaHa,
HauOoJblllee W HaWMEHBIIEe 3HAYEHHWS, pa3Max, AWCIEPCHSA, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO Ha0oOpa; YMEHHE H3BJIEKaTh, HMHTEPIPETUPOBATH
vH(pOpPMAIUIO, TPEICTAaBICHHYI0 B Ta0mWIax, Ha AuarpaMMax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEANbHBIX MPOIECCOB W SBICHUW; MPEICTABIATH
WHPOPMALIUIO C TOMOLIBIO TAOJIHII U JUarpamm;

-MCCIIEI0BAaTh CTATUCTHUYECKUE JAHHBIE, B TOM 4YHCJIE C INPUMEHEHHEM
rpadUueCcKuX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

-YMETh ONEPUPOBATH MOHATHAMU: TOUKA, MPsIMas, INIOCKOCTb, TPOCTPAHCTBO,
JBYTPAHHBIM  Yroj, CKpeIMBAIOIIMecs MpsMble, NApAJUIETbHOCTh U
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NEePIEHANKYISIPHOCTh NPAMBIX U TUIOCKOCTEH, Yol MEXAY MPSMBIMHU, YroJl
MEXIy MPSIMOH M TUIOCKOCTBIO, YTOJ MEXIY TUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH JO TUIOCKOCTH, PACCTOSIHHME MEXIY MNPSAMBIMU, PACCTOSHUE MEXKIY
TIJIOCKOCTSIMU;

-yMETh HCIIONIB30BaTh MPH PEIICHUH 33734 M3ydeHHbIe (aKThl U TEOPEMBI
TUIAHUMETPHH; YMEHHE OLIEHUBATh pPa3Mephl OOBEKTOB OKPYIKAOIIETO MHpa

-yMEeTb ONEPHUPOBATh MOHATUAMU: NPAMOYTOJbHAsl CHCTEMa KOOpPJAUHAT,
KOOpJAMHATBl ~ TOYKH, BEKTOp, KOOpPAWHATHI  BEKTOpa, CKAJIIpHOE
MIPOU3BEJIEHUE, YIOll MEXAYy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHHE
BEKTOpa Ha YMCII0; HAXOIUTh C IIOMOIIbIO N3yYCHHBIX (HOPMYJ KOOPANHATHI
CepeIUHBI OTPE3Ka, pACCTOSTHUE MEXAY IBYMS TOUKaMU;

-yM€Th BBIOMPATh MOAXOAALIMH HM3YYEHHBI METOA Ul PEIICHUs 3aiadH,
pacmo3HaBaTh MaremMarhdeckue (akTbl M MaTeMaTHYeCKHe MOJEIU B
MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE;

-yMEHHE TPUBOANUTH NMPUMEPHl MAaTEMATUYECKUX OTKPBITHH poccHiCKON U
MHPOBOM MAaTEMATUYECKON HAYKH.

- YMETh OIEPUPOBATh MOHATUSAMH: CIyYaHHBIN OIBIT U CIy4aliHOE cOOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITHSI; YMETh BBIYHCIATH BEPOSTHOCTH C
WCTIOJb30BaHUEM I'padMuUECKUX METOAOB; IPUMEHSTH (YOPMYJIIBI CIOXKEHUS U
YMHOXEHHSI BEpPOSITHOCTEH, KOMOWHATOpHBIE (GakTel W (GOPMYIBI MPH
pellieHUN 3ajad; OLEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHIA; 3HAKOMCTBO
CO CIIy4allHBIMHM BEJIMYWHAMH; YMEHHE IPHBOAMTH IPHUMEPHI MPOSBICHUS
3aKOHa OOJBLINX YUCEI B IPUPOAHBIX M OOIIECTBEHHBIX SBICHUIX

-yMeTh ONEPHUPOBaTh TMOHATUSAMH: (DYHKIHSA, HENpepblBHAS —(QYHKIHS,
MPOM3BOJHASA, NEPBOOOpa3Has, ONpeleIeHHbI MHTETpal, YMETh HaXOIUTh
NPOU3BOJAHBIE  3JIEMEHTApHBIX  (QPYHKIMHA,  HUCIONB3ys  CIIPaBOYHBIE
MaTepuajbl; HCCIENOBaTh B NpOCTEHmIMX ciy4yasx (yHKUMHM Ha
MOHOTOHHOCTb, HAXOJIUTh HAMOOIBIINE ¥ HAMMEHbBIINE 3HAUCHUS (PYHKIIUI;
CTpOUTh  TIpaQuKM  MHOTOWIEHOB C  MHCIOJb30BAaHMEM  ammapara
MaTEMaTHYECKOTO aHaIN3a; MPUMEHATh NMPOU3BOAHYIO NPH PEIICHUM 3a7ad
Ha JIBIKEHUE;

-pemiaTh  MPAKTUKO-OPHEHTHPOBAaHHBIE 3aJadyd HA  HauOoNbIIME U
HauMEHBIINE 3HAYECHNUs, HA HAX0XKJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;
-yMETh OIEPUPOBATh IMOHATHIMH: JBIKCHHE B TPOCTPAHCTBE, MOIOOHBIC
¢urypel B  NPOCTPAHCTBE; HWCIOJIb30BaTh OTHOIICHWE  IUIOMIACH
MOBEPXHOCTEH M 00BEMOB MOA0OHBIX (YUTYp TP PEILICHUH 33/1a4;

-yMETh BBIYHUCIIATH TCOMETPHUUECKHE BEJIWYMHBI (JUIMHA, YTOJ, IJIOLIA[b,
00beM, MJIOMIAJb MOBEPXHOCTH), HCIIOJIB3Ys H3yUeHHbIE OPMYJITBI U METOBI
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I11. PACOPEJEJIEHUE ONEHUBAHUSA PE3YJIBTATOB OBYUEHUSA U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 110 DJJEMEHTAM 3AHU 1 YMEHUIA

Koanl
Conep:xkanue Kypca ®opMa KOHTPOJISI pe3yJbTATOB
OCBOCHHS
Tekymuii KOHTPOJIb
Pa3nea 1. IloBToOpenne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI
Tema 1.1. llenp u 3amaun MaTeMaTUKU NPHU | YCTHBIM OTBET; pEUICHHE
OCBOEHUU CHELMAIBHOCTU CUTYAlLlMOHHBIX 3a/1a4
Tema 1.2. Yucna u BeluuciaeHus. BoipakeHus | pelieHne NpakTUYeCKUX
U IpeoOpa3oBaHus 3aga4
Tema 1.3. 'eomeTpus Ha MIIOCKOCTH pelIeHrne TPAKTHYECKUX
i OK 1, 0K 2, OK
Tema 1.4. IlporieHTHBIE BBIYUCIIEHUS peuieHne NpaKTUYECKUX ’ ’
saxad 3,0K 4, OK 5,
OK 6, OK 7
Tema 1.5. YpaBHeHUs 1 HEPABEHCTBA penieHne NpaKTUYECKUX
3az1a4
Tema 1.6. Cucrembl ypaBHEHUH U | BBIIOJHEHUE TECTOBBIX
HEPABEHCTB 3alaHui
Tema 1.7. BXonHO# KOHTPOJIb peuieHue MIPAKTHYECKUX
3az1a4
Pa3nea 2. IlpsiMmble M JIOCKOCTH B MPOCTPAHCTBE
Tema 2.1. OcHoBHbIE IIOHSTHS | YCTHBIA OTBET; pELICHUE
crepeomerpun. PacronoxeHue NpsMbIX U | IPaKTHYECKUX 3aja4
IIJIOCKOCTEM
Tema 2.2. IlapanienbHOCTh NPSAMBIX, IPSIMON | YCTHBIN OTBET; PELLIEHUE
U TUIOCKOCTH, IJIOCKOCTEN IIPAKTUYECKUX 3a7a4
Tema 2.3. IlepneHIUKYISIPHOCTb NPSAMBIX, | YCTHBIN OTBET; PELLIEHUE
IPSIMOM U TNIOCKOCTH, TNIOCKOCTEN IIPAKTUYECKUX 3a7a4
Tema 2.4. Teopema o0 Tpex NEpNEHAUKYISAPAX | YCTHBIN OTBET; PELIEHUE OK 1, OK 3,
NPAKTAYECKAX 34](4 OK4, OK 7
Tema 2.5. [TapatenpHble, | YCTHBINA OTBET; PELLICHUE
NEepIEeHIUKYIISPHBIE, CKpEIIMBAIOIINECs | MPAKTUYECKUX 3a/1a4
psIMbIE
Tema 2.6. TIlpsiMble ¥ TUIOCKOCTH B | KOHTPOJIbL Tpu paboTre B
IIPOCTPAHCTBE napax; pelieHne
MPaKTUYECKUX 3ajauy;
BBINIOJIHEHUE TECTOBBIX
3aJaHuN
Pa3nes 3. KoopanHaThl 1 BEeKTOPbI
Tema 3.1 JlexkapToBbl KOOpPAMHATHI B | MATEMATUYECKUA JTUKTAHT;
npocTpaHcTBe. PaccrositHue Mexay IByMs | pellleHue MPaKTUYECKUX
toukamu. KoopimHath! cepeiHbI OTpe3Ka 3aJlaHui
Tema 3.2 BekTopbl B NpPOCTPaHCTBE. YTOJI | YCTHBIN OTBET; PELLIEHUE OK 2, 0K 3, OK
MEXIY BEKTOPaMH. CkanspHoe | MPakKTUYECKUX 3a7a4 4,0K7

IMMPOU3BCACHUC BCKTOPOB

Tema 3.3  IIpakTUKO-OpHEHTHUPOBAHHBIE
3a/1a4i Ha KOOPJAMHATHOM INIOCKOCTH

PEIICHUEC TPAKTUICCKUX
3aga4d
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Tema 3.4 Pewmenune 3amad. KoopauHatsl u
BEKTOPBI

pelieHue NpaKTUYECKUX
3aJIaHKH; BEITOJTHCHHUE
TECTOBBIX 3aJaHUuN

Pasznea 4. OcHoBbI TPUTOHOMeTPUHU. TpUroHomerpuueckue ¢y

HKIUH

Tema 4.1 Tpuronomerpuyeckue (QyHKIHH
IIPOM3BOJIHOIO yIa, 4ucia. PanuanHas u
rpajycHas Mepa yria

BBIIIOJIHEHUE
3aJaHUuN

TCCTOBBIX

Tema 4.2 OCHOBHBIE TPUTOHOMETPUUYECKHUE
ToxaecTBa. DopmyIibl MPUBEICHUS

YCTHBIN OTBET; pPellIeHUE
MPAKTUYECKHUX 3a/1a4

Tema 4.3 CuHyc, KOCUHYC, TAHT€HC CYMMBbI U
pasHoctd JByX yriioB CHHYC W KOCHUHYC
nBoitHOro yria. @opMynbl TOJIOBHHHOIO

yriaa

YCTHBIN OTBET; pPeLICHUE
MPaKTUYECKHUX 3a/1a4

Tema 4.4 Oyakuun, ux cBoiictBa. CriocoObl
3aganust QyHKIIHA

YCTHBIN OTBET; pPeLICHUE
MPAKTUYECKHX 3aJ1a4

Tema 4.5 Tpuronomerpuueckue QyHKIHH,
UX CBOWCTBA M rpaduku

YCTHBIﬁ OTBCT, pCLICHUC
IMPAKTUYCCKUX 3ada4

OK 1,0K 2, OK

Tema 4.6 IlpeoOpa3oBaHue
TPUTOHOMETPUYCCKHUX (YHKITHIA

rpaduKoB

PEIICHUC ITPAKTUYCCKHUX
3aga4

3,0K 4, OK 5,
OK 6, OK 7

Tema 4.7 Onucanue POU3BOACTBEHHBIX
IPOIIECCOB C TOMOIIBIO TPAaPHUKOB (DYHKITHIA

YCTHBIﬁ OTBCT, pCLICHUC
IMPAKTUYCCKUX 3a1a4

Tema 4.8 OOparHbIE TPUTOHOMETPHYECKHE
byHKIIMHN

pelieHue MPaKTUYECKUX
3a1a4

Tema 4.9 Tpuronomerpuyeckrue ypaBHEHUS U
HEpaBEHCTBA

pelieHue MPaKTUYECKUX
3a1a4

Tema 4.10 Cucrembl TPUTOHOMETPHUYECKHUX
yYpaBHEHUU

pelieHue MPaKTUYECKUX
3a1a4

Tema 4.11
TPUTOHOMETPHH.

byHKIUN

Pemenne 3amad. OCHOBBI
Tpuronomerpuueckue

perieHne
3ama4y

MPAKTUYCCKUX

Pazgen 5. KommiekcHbIe Yucaa

Tema 5.1 KoMruiekcHbBIE Ynciia

YCTHBIA  OTBET;
IIPAKTUYECKUX 33724

perieHue

OK 1, 0K 2,

Tema 5.2 [IpuMeHeHNE KOMIUIEKCHBIX YHCEN

perieHne
3am1a4

MPAKTUYCCKUX

OK 3,0K7

Pa3nen 6. Ctenenn u kopuu. CtenenHasi QyHKuus

MaTeMaTHYeCKU JUKTAHT,
peuIicHuC MPAKTUYCCKUX

Tema 6.1 Crenennas (yHKIMsI, ee CBOMCTBa

3aJaHuN

Tema 6.2 IlpeoOpa3zoBaHue BBIpAXKEHUN C
KOPHSIMH N-Ol CTENICHH

YCTHBIA OTBET; PEIICHUE
IIPAaKTUYECKUX 3a/1a4

OK 1, OK 2,

Tema 6.3 CsoiicTBa
panoHaNIbHBIM u
IIoKa3aTcIIIMHUu

CTENECHU C
NEeNCTBUTENbHBIM

YCTHBIA OTBET; PEIICHUE
MIPaKTUYECKUX 3a1a4

OK 3, OK 4,
OK 5, OK 6,
OK 7

Tema 6.4 Permienue
YpaBHEHU U HEPABEHCTB

ApPaLMOHAIIBHBIX

YCTHBIA OTBET; PEIICHUE
IIPAaKTUYECKUX 3a/1a4

Tema 6.5 Crenenn m kopHu. CreneHHas
byHKIHSA

YCTHBIA OTBET; PEIICHUE
IIPAaKTUYECKUX 3a/1a4

Paszpnen 7. IIpousBoaHas pyHKI UM, ee NIPUMEHEHHE
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Tema 7.1 Ilonarue npousBoaHoil. Dopmyiibt

MaTeMaTHYeCKU JIUKTaHT;

u mipaBuia audhepeHIunpOBaHUS perieHue MPAKTHYECKUX
3a1aHUI
Tema 7.2 Ilpou3BOJHBIE CYMMBI, Pa3HOCTH | YCTHBIM OTBET; pEUICHHUE

MPOU3BCACHUSA, HACTHOI'O

IMPAKTUYCCKHUX 3a1a4

Tema 7.3
TPUTOHOMETPUUECKUX
ITpon3BoHas CIOKHON DYHKIIUN

[IpousBoaHbIE
GbyHKIHH.

PEIICHUE TPAKTHYCCKUX
3aaad

Tema 7.4 [TIloHATHe O HENPEPHIBHOCTU
¢yHkuuu. MeTtoq MHTEpBaIoOB

pelieHue TPaKTUYECKUX
3a1a4

Tema 7.5 T'eomerpuyeckuii M (hU3NIECKUIA

PCHICHUC TPAKTUICCKUX

CMBICJT TPOU3BOTHOM 3aaaq OK 1, 0K 2, OK
Tema 7.6 ®uznueckuil CMbICT MPOU3BOJHOMN | PEIICHHE MPAKTUYECKUX 3,0K4,0KS5,
B IMPOeCCHOHANBHBIX 3aJ1adax 3a71a4 OK 6, OK 7
Tema 7.7 MoHOTOHHOCTh (QyHKIMH. TOYKH | pelIeHue MPaKTUYECKUX
IKCTpEMyMa 3a/1a4
Tema 7.8 MHccnenoBanue (QyHKIMI U | cOCTaBI€HUE KPOCCBOPJOB;
NOCTPOCHHE TPAPHUKOB pelieHue 3a1a4
Tema 7.9 HauOonpmiee ¥ HauUMEHbLIEE | pELICHUE NPAKTUYECKUX
3HaYeHHs QYHKIHU 3a/1a4y
Tema 7.10 HaxoxzaeHue ONTUMAJIBHOTO | PELICHUE NPAKTUYECKUX
pe3yibTata ¢ IOMOIIbIO IPOM3BOJHOW B | 3a7au
IPAaKTUYECKHX 3a/1a4ax
Tema 7.11 Pemenue 3amau. IIpousBonHas | perieHue MIPaKTUYECKUX
(GyHKLMH, ee IpUMEHEHHE 3aj1a4

Pa3nes 8. MHOrorpaHHUKH U Tejla BpalleHUs
Tema 8.1 Bepmunsl, pebpa, TpaHM | yCTHBIH OTBET; pELICHUE
MHOTOTpaHHHKA 3a/1a4
Tema 8.2 Ilpusma, ee coCTaBIAMOIINE, | MATEMAaTUYECKUHM JIHUKTAHT;
ceuenue. [Ipsamas u npaBuiIbHas TPU3MBI pelieHue MPaKTUYECKUX

3a1laHUI

Tema 8.3 Ilapamnenenunen, ky6. CeueHue | yCTHBI OTBET; pelICHHE
KyOa, mapajuienenumnesia CUTYALMOHHBIX 3a/1a4
Tema 8.4 Ilupammpa, ee COCTaBIAIOIIKE, | MATEMAaTUYECKUNM JIHUKTAHT;
ceuenue. [IpaBunbHas nupamuia. YceueHHas | pelieHue MPaKTUYECKUX
nupaMuaa 3aaHuN
Tema 8.5 BokoBas M moOJHAs MOBEPXHOCTb | YCTHBIN OTBET; PELLICHUE
IIPU3MBI, TUPAMUBI IIPaKTUYECKUX 3a]1a4 OK 1,0K 2, OK
Tema 8.6 CummMmerpus B KyOe, | pelieHrne CUTYalluOHHbIX 3,0K 4, OK 5,
napajuleJenunesie, NpusMe, IUpaMuIe 3a/1a4 OK 6, OK 7
Tema 8.7 Ilpumepsl CUMMETPUH B | PEIICHHE CUTYallHOHHBIX
npodeccun 3aj1a4

Tema 8.8 IlpaBuiabHBIE MHOTOIDAHHUKH, HX
CBOMCTBA

YCTHBIA OTBET; PEIICHUE
IIPAaKTUYECKUX 3a/1a4

Tema 8.9 [umuHAp, €ro CoOCTaBISAIONIUE.
CeueHue uuIuHIpa

MaTeMaTI/ILIeCKI/Iﬁ JUKTaHT,
pelieHue MPAKTUYECKUX
3aJaHuN

Tema 8.10 Komnyec,
CeueHune KoHyca

€ro COCTaBJIAIOIIHUC.

YCTHBIﬁ OTBCT, pCHICHUC
MPAKTUYCCKHUX 3aaa4d

Tema 8.11 VYceuennwiii konyc. CeueHue

YCCYCHHOI'O KOHYCa

YCTHBIM OTBET; PEIICHUE

MPAKTUYCCKHUX 3a1a4
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Tema 8.12 Ilap u chepa, ux ceueHust

YCTHBIM OTBET; PELICHUE
IIPAKTUYECKHX 3a]a4

Tema 8.13 Ilomsatne 00 o00BeEMe Tela.
OTtHoueHe 00bEMOB HOAO0HBIX TE

pelIeHue CUTYalMOHHbBIX
3a1a4

Tema  8.14 OObemMbl ®  IUIONIAJIA | COCTABIEHUE KPOCCBOPJIOB; OK 1, OK 2,
MOBEPXHOCTEH Tell pelIeHue 3a1a4 OK 3, OK 4,
Tema 8.15 KoMOMHAaIMM MHOTOTPAaHHUKOB M | YCTHBINA OTBET; PEIICHUE OK 5, OK 6,
TEJ1 BpallleHHs] MIPAKTUYECKHX 3aJ1a4 OK 7
Tema 8.16 I'eomerpuueckrie KOMOMHAIMM Ha | PEIIEHUE CUTYAl[MOHHBIX
IIPAKTHKE 3a1a4
Tema 8.17 Pemenue 3anad. MHOTOrpaHHUKY | PEIIEHUE CUTYAallMOHHBIX
U TeJla BPALLEHUS 3az1a4
Paznen 9. [lepBooOpasHas pyHKUMH, ee IPUMEHEHUE
Tema 9.1 IlepBooOpa3Has  (QyHKIUH. | yCTHBIM OTBET; PEIICHHUE
[TpaBuia HaXOXKJIECHHSI IEPBOOOPA3HBIX IPAKTHYECKUX 3aja4
Tema 9.2 Ilmomanes  KpUBOJMHEHHOMN | pellieHHE MPAaKTUYECKUX
tpaneuuu. Popmyna Herotona — Jleitbuuia 3ajaHUuN
Tema 9.3 Heonpenenennsiii U | pelleHue MPaKTUYECKUX
OINPEACICHHBIA HHTETPaJIbI 3alaHui OK 1. OK 2
Tema 9.4 [Ilonstue 00 OIpeneIeHHOM | pelIeHUE MPAKTUYECKUX OK 3: OK 4:
UHTETpaJIe Kak IUIOIIAJM KPUBOJIMHEWHOM | 3aJaHUM
Tpaneﬁm P OK 5, OK 7
Tema 9.5 OnpenencHHbINA UHTETPAN B )KU3HU | PELLIEHUE IIPAKTUYECKUX
3a1aHUI
Tema 9.6 Pemenune 3amau. IlepBooOpasHas | pemieHue IIPaKTUYECKHUX
(GyHKIIMH, €€ IPUMEHEHNE 3aJlaHul; BBITIOJIHEHHE
TECTOBBIX 3a/laHUM
Paznea 10. [Toka3zaTenbHasa GyHKIusA
Tema 10.1 Iloka3zarenbHas (QYHKIUS, €€ | COCTABIEHHUE KPOCCBOPJOB;
CBOMCTBA pelIeHue 3a1a4
Tema 10.2  PemeHune  1NOKa3aTEIbHBIX | PEIIEHUE MPAKTUUECKUX
YpaBHEHU U HEPABEHCTB 3aJaHul OK 1, OK 2,
Tema 10.3 CucreMbl NOKa3aTENbHBIX | PEIIEHUE MPAKTUUECKUX OK 3, OK 4,
ypaBHEHUH 3aIaHU I OK 5, 0K 7
Tema 10.4 Pemenue 3amau. [lokasarenpHas | pemieHue MPaKTUYECKUX
byHKLMsA 3aJlaHul; BBITIOJIHEHHE
TECTOBBIX 3a/laHUN
Pasnea 11. Jlorapugmsl. Jlorapupmuyeckas pyHkous
Tema 11.1 Jlorapugpm uuncna. JlecsaTuyHblil U | pelieHue MPAKTUYECKUX
HATYpaJIbHBIN JIOrapu(pMBbl, YUCIIO € 3ajgad
Tema 11.2 CpoiictBa  jorapu(MoB. | yCTHBIII OTBET; pelIeHHE
Oneparnyst sorapuMUpOBaHUs MIPaKTUYECKUX 3aJa4 OK 1. OK 2
Tema 11.3 Jlorapudpmuueckas ¢GyHKIUS, €€ | MPaKTUYECKHUX 3a]a4 ’ ’
CBOMCTBA OK 3, OK 4,
OK 5,0K 7
Tema 11.4 Pemenne mnorapuMUUEcKHX | pelIeHue MPaKTUYECKUX
YPaBHEHUI U HEPABEHCTB 3a/1a4
Tema 11.5 Cucrtembl Jorapu@MHUUECKUX | pelIeHue MPaKTUYECKUX
ypaBHEHUU 3a/1a4

Tema 11.6 Jlorapudmsl B IpUpoe U TEXHUKE

PEHICHUEC TPAKTUYCCKUX

3aaad
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Tema 11.7 Pemenue 3amau. Jlorapugmsi.
Jlorapudmuaeckast GyHKIHS

penieHue MPAKTUYECKUX
3aJIaHMI; BEIIOJIHEHUE
TECTOBBIX 3aJaHUuN

Pazgen 12. MHuo:xecTBa. JjieMeHThI TeOpUHU rpados

Tema 12.1 MHoxecTBa peuieHue MIPAKTHYECKUX
3a/1aHU; BBIIIOJIHEHUE
TECTOBBIX 3aJaHUI

Tema 12.2 Onepanuu ¢ MHOKECTBAMU YCTHBIA OTBET; PpEIICHUE

IMPAKTUYCCKHUX 3a1a4

Tewma 12.3 I'padbr

COCTAaBJICHUE KPOCCBOPIOB,
PCIICHUC 3a/1a4

Tema 12.4 Pemennme 3amau. MHoOXecCTBa,
['padbl ¥ X IPUMEHEHHE

pEeIICHUE IMPAKTUYCCKUX
3aga4

OK 1, OK 2,
OK 3, OK 4,
OK 5,0K 7

Pa3zgen 13. DieMeHTbl KOMOMHATOPUKH, CTATUCTHUKHA U TEOPHH BEPOSITHOCTEI

Tema 13.1
KOMOWHATOPHKHU

OCHOBHBIE HOHATHUA

YCTHBIM OTBET; PEIICHUE
IIPAKTUYECKUX 3a7a4

Tema 13.2 CoObiTHE, BEPOSATHOCTH COOBITHS.
CrnoxeHue 1 YMHOKEHUE BEpOSITHOCTEH

perieHue MPAKTUYECKUX
3a1a4

Tema 13.3 BepositHOCTB B | COCTaBJIEHUE KPOCCBOPJIOB;
npodeCCHOHATBHBIX 3a]auax peleHue 3a1a4y OK 1. OK 2
Tema  13.4  JluckperHass  ciydaiiHas | pellieHUE MPaKTUYECKUX OK 3’ OK 4’
BEJIMYMHA, 3aKOH €€ pacrpeeIeHus 3aj1a4 OK 5’ OK 6’
Tema 13.5 3agaun  MaTeMaTHUYECKOW | pelIeHHE NPAaKTUYECKUX O’K 7 ’
CTaTUCTUKH 3a/1a4y
Tema 13.6 CocraBnenue TabauIl U [UarpaMM | pelieHue MpakTHYeCKuX
Ha MPAKTHUKE 3a/1a4
Tema 13.7 Pemenne 3amady. DIEMEHTHI | pelIEHUE MIPaKTUYECKHUX
KOMOMHATOPUKH, CTaTUCTUKA U TEOPUU | 3aJlaHUM; BBITNIOJIHEHHE
BEPOATHOCTEN TECTOBBIX 3a/laHUM
Pa3nen 14. YpaBHeHus U HepaBeHCTBA

Tema 14.1 PaBHOCHIBHOCTH ypaBHEHMH U | pEIIEHHE MPAKTHUYECKUX
HepaBeHCTB. O011Ke METO/Ibl pelleHus 3a/1a4y
Tema 14.2 T'paduyeckuii MeTo] pelIeHHs | peleHHe TPAaKTUYECKUX
YpaBHEHUI, HEPABEHCTB 3a71a4
Tema 14.3 VYpaBHeHuS M HEpaBEHCTBA C | PEIIEHUE MPAKTHUYECKUX
MOJYJIEM 3aj7a4 OK 1,0K 2,
Tema 14.4 VYpaBHeHuS M HEpPaBEHCTBA C | PEIIEHUE MPAKTHUYECKUX OK 3, OK 4,
napameTpamMu 3a/1a4 OK 5, OK 6,
Tema 14.5 CocrtaBieHMe U  pEIICHUE | PEIIEHUE MPAKTUUECKUX OK 7
npodeccHoHaNbHBIX 3a/ad C TOMOUIBIO | 3a/1a4
YpaBHEHUN
Tema 14.6 Pemenue 3agad. YpaBHEHHUS U | pELLIEHUE MIPaKTUYECKHUX
HEPABEHCTBA 3a7laHu; BBITIOJIHEHHE

TECTOBBIX 3a/IaHUM

IIpoMe:KyTOYHBIM KOHTPOJIb

JK3amMeH YCTHBIN OTBET Ha BOIPOCHL; OK 1,0K 2,

peuieHne MPAKTHYECKUX OK 3, 0K 4,

3aja4 OK 5, 0K 6,

OK 7
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IV. METOAUWYECKHWE MATEPHAJIBI JIVISI OIEHKW 3HAHWI, YMEHUIA

4.1. OneHo4HbIe CpeACTBA, IPUMEHsieMble /ISl TeKYIero KOHTPOJIs.
IIpumepsbl NpakTHYeCKHUX (CUTYAUHOHHBIX) 33124

1. ITnomanes moBepxHocTH Ky6a 150. Haiitu ero o6bem.

2.B mpsMoM mapajielenuIene CTOPOHBI OCHOBaHHSA 3 W 6 obpasyror yrom 30°. Bokoas
noBepxHOCTh 24. Haiitu ero oobem.

3.Anoema mpaBWIBHOW YETBHIPEXYrOJbHOW MHpamMuabl 4, CTOpoHa ocHoBaHus 6. Haiitu
IUIOINAAb OOKOBOM MOBEPXHOCTH MTHUPAMHM/IBL.

4. JTnaroHainb OCEBOTO CEUSHHs IMIMHApPA 48 cM 006pa3yeT ¢ IIOCKOCThI0 ocHOBaHHsA yron 30°.
Haiinure paaryc OCHOBaHUS U BBICOTY LUIMHAPA.

5.00pa3yromiasi KoHyca paBHa 6, tuiom@aab ocHoBanus 97. Haiitu momans OOKOBOM
MIOBEPXHOCTU KOHYCA.

6.Haiitu ckanspHoe npousBeacHue Bektoposa (2; 4; 1),8(3; 5; 7).

7.Haiitu nimuny Bektopa AB, eciu @ (-3; 4; 7)), 6(-2; -1; 4).

8.B cOopHuke O6uneroB mo maremaruke Bcero 20 OWJeTOB, B 7 M3 HUX BCTPEUYAETCs BOMPOC O
npou3BogHONU. HaliiuTe BEpOSITHOCTh TOTO, YTO B CIIy4ailHO BHIOpAaHHOM Ha 3K3aMeHe Ouiiere
HIKOJILHUKY HE BCTPETUTCS BOIIPOC O MPOU3BOIHOM.

IIpumepsl (00pa3ubl pemieHuii)
[IPUMEP 1. Pemmrte ypasuenue V2X + 1+ Vx—3 = 4.

2
PEIIEHUE: Bo3Beném 00€e yacT ypaBHEHUS B KBaapaT (\/ 2x + 1+ Vx — 3) = 42,

TToJTydsM PaBHOCHIBHOE HCXOXHOMY ypaBHeHue 2x+1+2v2xX + 1vVx — 3 + x — 3=16.

[IpuBenéM MOMOOHBIE WIEHBI M TNEPEHECEM cllaracMble 0€3 3HAKa KOPHS B IIPaBylO YacTh
ypaBHeHus 3x - 2+2v2X + 1vx — 3=16.

Tonyunm ypasrerne 2y 2X + 1vx — 3=18-3x.

2
Bosseném 00e 49acTH MMOJNYYMBHIETOCS yPAaBHEHUS B KBaapar (2\/ 2x + 1Vx — 3) =
(18 — 3x)?

Tonyunm ypasuenne 4(2x+1)(x-3)= (18 — 3x)2.

Packpoem ckoOku. IlepeHecém Bce craraemble U3 MpaBoil yacTu ypaBHEHUs B JieBy1o. [IpuBeném
omo0HbIe: 8x°-24x+4x-12=324-108x+9x°

324-108x+9x%-8x*+24x-4x+12=0.
[omyuum ypaBHeHue X>-88x+336=0.
D=b2-4ac =(-88)-4*336=6400

88—-1/6400
Xy=—————=4

88++v/6400
— =—— =84,

y A2
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[TocnenHee ypaBHEHHE SIBJISCTCS CIICACTBHEM HCXOIHOTO YPaBHCHHs. BBIUUCIMM €ro KOpPHHU.
Nmeem x1=4 , x2=84.

BrinosiHuM nipoBepky.

[pu x1=4 sBepaxenune V9 + V1 = 4. Vmeem BepHOe paBeHCTBO. 3HAUMT, X1=4 SABISETCH
KOpPHEM HallIero ypaBHEHHUSI.

ITpu x2=84 Buipaxenne V169 + V81 # 4. Bugum: umeeM HEBEPHOE PABEHCTBO.

CrnenoBarenbHO, X2=84 He ABJISETCS KOPHEM HAILEr0 ypaBHEHUS. 3aluIIeM OTBET: X1=4
[IPUMEP 2. Pemmrte ypasuenue V2X + 1+ Vx—3 = 4.

2
PEIIEHME: Bo3seném 06e yacTH ypaBHEHHUS B KBaApaT (\/ 2x + 1+ Vx — 3) = 42,

IToJy4nM PaBHOCHIIBHOE HCXOHOMY ypaBHeHHe 2x+1+2v2X + 1vx — 3 + x — 3=16.

[IpuBenéM MOAOOHBIE WIEHBI W TNEPEHECEM cllaracMble 0e3 3HAKa KOPHS B IIPaBylO YacTh
ypaBHeHus 3x - 2+2v2X + 1Vx — 3=16.

Tonyunm ypasuenne 2V 2X + 1vx — 3=18-3x.

2
BossenéM 00e 49acTW IIOJYYMBLIErOCS YPaBHEHHS B KBajpar (2\/ 2x + 1Vx — 3) =
(18 — 3x)?

TMonyunm ypasrenne 4(2x+1)(x-3)= (18 — 3x)2.

Packpoem ckoOku. Ilepenecém Bce cinaraemble U3 MpaBoil yacTu ypaBHEHUs B JieBy1o. [IpuBeném
non00HEIe: 8x2-24x+4x-12=324-108x+9x>

324-108x+9x%-8x2+24x-4x+12=0.
[onyuum ypaBHenue x>-88x+336=0.
D=b2-4ac =(-88)-4*336=6400

88—-16400
Xy=—————=4

1 2 5

_88+v6400 _
=— =

2 84.

[TocnenHee ypaBHEHHE SBJISCTCS CIICACTBHEM HCXOIHOTO YPaBHCHHs. BBIUUCIMM €ro KOpHHU.
Nmeem x1=4 , x0o=84.

BrinonHnum npoBepky.

[pu x1=4 Bepakenne V9 + V1 = 4. Vimeem BepHOE paBeHCTBO. 3HA4UT, X1=4 ABIAETCA
KOPHEM HaIlIero YpaBHEHHUS.

[Tpu x2=84 BoIpaxkenne V169 + V81 # 4. Bunum: uMeem HeBepHOE PABEHCTBO.
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CrnenoBaTenbHO, X2=84 He SIBIIACTCS KOPHEM HAIlEro ypaBHEHUs. 3aluIlIeM OTBET: X1=4

[IPUMEP 3. 16%-17 4+ 16=0

ITycte 4* =t, Tne t >0 , TOTJIa ypaBHEHHe IpuMeT BU: - 17t + 16 =0

I[aHHOG KBaaApaTHOC YPAaBHCHUEC ABJIICTCA IPUBEACHHBIM, I1I0 TCOPEME Buera IMOJIy4YHM:

{tl +t, =17
tl - tz == 16
t1=1, =16

Ecmu t1= 1, To 4%= 1, 4*= 49, x1= 0.
Eciu t1= 16, To 4*= 16, 4*= 42, xo= 2

OrtBer: x1= 0, X2= 2

logi(x+ 15) =logi(x—1)— 2
[TPUMEP 4. Pemiuth HEpaBeHCTBO 3 3 :

—2=1log19
Pemenue: Brinonnum npeodpa3oBaHue npaBoi 4acTU: 3aMEHUM 3 U UCIIOJIB3yEM
CBOWCTBO CyMMBI JIOTapU(MOB.

logi(x+ 15) = logi(x —1) +log19;
3 3 3

logi(x + 15) = log1(9- (x — 1))
3 3

1
0<—-=1
OcHoBanue jorapugpma 3 , 3HAYUT UCIIONIB3YEM 2 CXEMY.

x+15=10 x = —15 x = —15

[x+15£9-{x—1} {—8::5—24 [xga
x—1>0 Ax=1 x>1 : x=3  QOrper [3; +0)

IIpumepsI TeCTOBBIX 3aIaHUI

1. YcranoBuTe COOTBETCTBUE MEXK/Yy YHCIOBBIMU MHOKECTBAMH U MX 0003HAUECHUSIMU.
YKAXHWUTE COOTBETCTBUME IS KAXJIOI'O 9JIEMEHTA 3AJAHUA

N MHO0€eCcTBO HaTypaJbHbIX YHCEl
Z MHO0XeCTBO LEIIBIX YHCEeT
C MHO0eCTBO KOMIUICKCHEIX YHCE]I
R MHO0KeCTBO IEUCTBUTEIIHLHBIX YHCET
5X+ 1_ 5X—1
2. YrpocTuTe BhIpaXKeHHUE: o
+2,4
24
0,24

4,8



3. 3nauenue Bepaxkenns 2171984 % papmo
OTBET 3AIIUCATH B BUJIE HATYPAJIbHOI'O YHCJIA
+6

4. 3nauenue BolpaxxkeHus log 1 V17 paBHO

17
0,5

+-0,5

2

-2

5. VKa3aTh HPOMEKYTOK, KOTOPOMY MPMHAJIEKUT KOPEHb ypaBHeHus VX + 7 = V2x — 5.
BBIBEPUTE HE MEHEE JIBYX BAPUAHTOB OTBETOB

(-1; 10)

+[0;12]

+[11; 19]

(0;12)

6. Pacmonoxure B mopsaKe BO3pacTaHUs 4uciia ( OT CaMOro MaJICHBKOTO K CaMOMYy OOJIBLIOMY YHCITY U3
MIpeI0AKEHHBIX):

172

2 7

3 7

4 7°

+1423

7. Vkaxure npsamyio, HE umeronryro o6mux Touek ¢ napadomnoit y=-x>+3
V=0

V=-1

+V=4

y=3

8. VY 6abymiku 25 yganiek: 7 ¢ KpaCHBIMH [IBETAMU, OCTalIbHBIE C CHHUME. balyiika HanBaeT Jaii B
CIIy4ailHO BRIOpAHHYIO YalliKy. BeposSTHOCTh TOTO, 9TO 3TO OyAET Jarika ¢ CHHUMH IIBETaMU paBHA.
OTBET 3AITUCAThH B BUJJE JECATUYHOH JJPOEU, OTJEJIUB 3AIIATOH, IJEJIVIO YACTh OT
JIPOBHOH

+0,72

9. Mruoxecteo suatennit pynxumn f (X)=5—4SiN X onpenenser npomesyrox
-5 1]

+ [1; 9]

(—o0; +00)

[4; 5]

10.YcraHoBUTE COOTBETCTBUE MEXKLy TPUTOHOMETPHUECKIMHU (popMynIamu.
YKAXHNTE COOTBETCTBUME JJIA KAXIOI'O 9JIEMEHTA 3AJAHUA

sin 2a 2 sinacosa
oS 2« cos?a — sin*a
sin (a + B) sinacosf + cosasinf
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4.2. OueHoYHbIe CpelCTBa, MPUMeHsieMble /sl MPOMeKYTOYHOI aTTecTalluu MO0 UTOram
m3ydenus gucuumiimusl O0O/.13 MaremaTuka.

BOIIPOCHI (mpumepHbIe)
AJI NOATOTOBKH K MTOTOBOMY KOHTPO.II0

Kitaccnueckoe onpenenenue BeposiTHOCTH. CBONCTBA BEPOSITHOCTH.

Kopnu: cBolictsa.

Crenenu: CBOICTBA.

Llesble 1 pauroHaNIbHBIEC YKCIIA. [[eliCTBUTEIbHBIC YUCTIA.

Oynknusa. O61acTh onpeaesieHus ¥ 001acTh 3HadeHUH GyHKIUA. CriocoObl 3a1aHusI

¢ynkuuii. OCHOBHBIE CBOICTBA: YETHOCTh, HEYETHOCTH, MOHOTOHHOCTS. [loHsTHE

o0paTHO# (yHKITUH.

6. Ilonstue muororpannuka. [Ipusma u ee anemenTsl. HakioHHas v paBUIbHAs IPU3MBI.

7. Tlonstue BekTOpa B mpocTpaHcTBe. JlefcTBHs Haj BEKTOpamH, 3aJaHHBIMH CBOUMU
KoopauHaramu. KosmmHeapHble U KOMIUTaHAPHBIE BEKTOPBI.

8. Ompenenenune norapudma. OcHOBHOE Jorapudmuueckoe TOXIECTBO. HaTypaibHble u
necsitmunblie Jorapudmel. Dopmyrna mepexoaa K IpyroMy OCHOBAHHUIO.

9. Ilupamunga. [IpaBunbHas nupaMua.

10. ®opmynsl npuBencHUs. YeTHOCTh, HEUETHOCTh, NEPUOJIUYHOCTE TPUTOHOMETPHUCCKUX
GbyHKIHH.

11. Hunmunap. [nouaas NOBEPXHOCTH HIJIUHIIPA.

12. TloHsTHE MPOU3BOIHOM, €€ TCOMETPUUSCKUI M (PU3HUCCKUI CMBICIL.

13. Konyc. DnemenTsl koHyca. O0beM KoHYycCA.

14. Tena BpalleHus: UUIUHIIP, KOHYC, YCEUEHHBINA KOHYC.

15. Jlorapudm: moHsTHE, MOPSTOK 0003HAUCHUS.

orwbpPE

DK3aMeH MPOBOAMUTCS B YCTHOM (hopMe ¢ MCIONb30BaHMEM KOMIUIEKTa OmiieTroB. OnuH
Owier BKIIOYaeT Teopernyeckuid Omok (1 miam 2 Bompoca) W mpakTuueckuil Onok (1 wmmm 2
3aJaHus). buieTsl UMEIT OJMHAKOBOE YHUCIIO BOIPOCOB. DK3aMEHATOPY MPEAOCTABISAETCS IIPABO
3aJaBaTh OOyUYaIOMIMMCS JOIOIHUTENIBHbIE U YTOUHSIOIINE BOIIPOCHI IO OUIIETY.

IIpumep 3K3aMeHAIMOHHOTO OUJIETA
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DenepanbHOE rocyIapCcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHuUs
«OMckuil rocyaapcTBeHHBIN arpapHblii yHuBepcuteT uM. I1.A. Cronbinuna»

YHUBEPCUTETCKUH KOJUIEIK arpodbu3Heca
Y1Bepxaaro:

npeaceaTesib METOIMYECKOr0 COBETA
M.B. UBanunkas

3K3AMEHAIIMOHHBINA BUJIET Ne 1
OO/I. 13 Maremaruka
(cnemmansrOCcTh 09.02.07 MH(pOpMAIIMOHHBIC CHCTEMBI M IIPOrPAMMUPOBAHUE)

1. Knaccudeckoe omnpezeneHue BeposTHOCTH. CBOWCTBAa BEPOSTHOCTH.
. 1355145
2. HaiiguTe 3HaUeHNE BBIPAXKEHUS ez

3. Bemumcauts: sin 46° cos 44° + sin 44%os 46°

Ono6peH0 Ha 3aCCJaHH MCTOANYCCKOI'O COBETA, IIPOTOKOJI Ne oT I.
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V. IIOKA3ATEJIN OHEHKMU PE3YJIBbTATOB OCBOEHUSA JTUCIUITJIMHBI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeHIu i

Onenka

Kpurepun oueHuBanusi mo BuaamM pador

TeCTHPOBAHUE
(mpoueHT
NPaBUJIbHBIX
O0TBETOB)

npoyYue BUIAbI padoT M0 JUCHUIIHHE

Bricokuii

OT1ianyao

90-100%

OOyuaromuiicss TIIyOOKO M TPOYHO YCBOMII
TEOPETHYECKMH ¥  OCBOMJ  NPAKTUYECKHUH
marepuan. Jlaer JOrMYHBIE M TPaMOTHBIC
OTBeTHl. JleMOHCTpUpYeT 3HAaHHE HE TOJBKO
OCHOBHOTO, HO ¥ JIONOJHHUTEIHFHOTO
Marepuaiia, OBICTPO OpPUEHTUPYETCS, OTBEYast
Ha JIONMOJIHUTENbHbIE BOMpOChl. (CBOOOAHO
CIIPABISICTCS. C IOCTABJICHHBIMU  3a/Ia4aMH,
apryMEHTHPOBAaHO H BEPHO OOOCHOBBIBACT
HPUHSTHIC PEIICHHS.

[ToBbIIIIEHHBIH

Xopoltiio

70-89%

OOyyaromuiics TBEpIO 3HAET MPOTrPaMMHBIN
MaTepuai, TpaMOTHO U MO CYILIECTBY H3Jaraer
ero. He JOIYCKaeT  CYLIECTBEHHBIX
HETOYHOCTEH MpU OTBETaX Ha BOIPOCHI,
MpaBUIILHO [IPUMEHSIET TEOPETUYECKHE
MOJIOKEHUSI TPU  PEIICHUH MPAKTUYECKHUX
3a/a4, BiaJeeT HaBbIKAMU M TPUEMaMU HX
BBITIOJIHEHHSI.

bazosniit

Ynosner
BOPHUTE

BHO

50-69%

OOyuarouiicss J6eMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOI'O Marepuajga, HO HE YCBOUI €ro
JI€TalM, UCIHBITBIBACT  3aTPyJHEHHS  IIpU
peuIeHny IpakTUYEeCKUX 3aj1ad. B orBerax Ha
IIOCTaBJICHHBIE BOIIPOCHI JOITYCKaeT
HETOYHOCTH. JlaeT omnpeneseHusl MOHATHH,
HEUCKaXalomue HX  cmblca.  Hapymaer
I10CJIEJ0BATEIBHOCTD U3JI0KEHUS
IIPOrPaMMHOI0 MaTepHaa.

He

chopmupoBana

Heynosn
€TBOPHUTE

JIBHO

0-49%

OOyyvaromuiics HE 3HAET, HE BBIMOIHSIET WU
HCTIPAaBHUJIBHO  BBIIIOJHACT 6OJ'II)HIy10 qacCTb
ydaeOHOro Marepuana. [lomyckaer omuoOKd B
(OpMYJIHPOBKE OIpENEeNIeHNH, HCKaKAIOIINe
WX CMBICH, OECIOpSII0YHO ¥ HEYBEPEHHO
u3naraer MaTepua. OTtBeThI Ha
JIOTIOTHUTEJIbHBIE BOIMPOCHI OTCYTCTBYIOT. He
BBITIONTHSIET 3aJaHMUSL.
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JIUCT PACCMOTPEHUI U OIOBPEHUI
padoueii mporpaMMbl AMCHHIIHHBI
00/1.13 MaremaTHKa
B cocrase OOII 09.02.07 UndopMauroHHbIE CHCTEMBI H IPOrPAaMMHPOBaHHe

1) PaccmoTpeHa u ogo0pena:

a) Ha 3ace/ianuy mpeAMeTHO-IIUKIOBOH METOTMYECKONH KOMUCCHH
nporokon Ne 7 ot 17.05.2023 r.

[/ A
Tpencenarens [TIMK (/e E./. Tepemmenko

——

6) Ha 3acenanuy METOIMIECKOTO COBETA IPOTOKOI Ne 5 01 25.05.2023 1.
N

/ /

/7
Y4
/

IIpencenaTens METOIUYECKOTO COBETA \ A M.B. UBanuixas

2) PaccMoTpena u o100peHa BHEMIHUM 3KCIIEPTOM

a) Pykosomutens Hayuno-merommdeckoro otaena AHIIOO «Omckast akaneMus S5KOHOMUKH H
npeanpuHuEMaTenbeTBay A.B. Muxaiinenko

MU3MEHEHUS 1 JOIIOJIHEHUS
K paGoyeii mporpaMMe y4e0HOH JHCUHIIHHBI

00/1.13 MaremaTHKa
B coctase OOII 09.02.07 UndopmManHoHHbIE CHCTEMBI M IPOrPaMMHPOBAHHE

BexomocTh H3MeHEHHI

OtMmeTka
Cook 00 yTBepKIEeHUH/ COTIaCOBAHUH
e H3MEHEHHH
€ KOTOpOro HoMep 1 OCHOBHOE COZIEpIKaHHE
pykoBogutens OOII
BBOJHUTCS H3MEHEHUS W/UIH JOTOTHEHUS
HHULAATOP HIH
H3MEHEeHHe
U3MEHEHHUS pezicenaTeNnb
MK
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JIUCT UBMEHEHU
K padoueil mporpaMme ¥ CUHUIIIMHBI
00/1.02 JIutepatypa

B coctaBe OOII 09.02.07 UndopmanuoHHbIe CHCTEMBbI U IPOIPAMMHPOBAHHE

Bun
U3MEHEHUN

Copneprkanye U3MEHEHHIA, BHOCUMBIX B pa00UyI0 POrpaMmy

O0ocHOBanue
U3MEHEHUN

OOHOBIEHHE
Ha
2023/2024
y4eOHBIN
roj

M CcKII0YHTH M3 CIIUCKA OCHOBHOM JIMTEPaTyphbI
1. KosznoB, B. B. Maremaruka : amrebpa u Hadana

MaTeMaTHYECKOro aHalu3a, TeoMeTpust : ydeOHuK mus 11
kiacca. basoeiii u yrnyonéunsiii yposau / B. B. Kosnos, A.
A. Hukutun, B. C. benonocos u ap. ; nox pea. B. B. Koznosa
u A. A. Hukutuna. - 3-¢ u3a. - Mocksa : OOO "Pycckoe
cioBo - yueOnmk", 2020. - 400 c. (®I'OC.MuHOBaIIOHHAS
mikona) - ISBN 978-5-533-01649-0. - Tekcr : 27eKTpOHHBIH //
ObC "Koncynbrant crynenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785533016490.html
. - Pexum nocryna : o nognucke.

BKJIIOYHTH B CHHCOK OCHOBHOI JIMTEPATYPbI

1. Maremaruka: anredpa v Hadyajsa MaTeMaTHIECKOTO aHaJIH3a,
reoMerpusi. Anrebpa U Hayalla MaTeMaTudeckoro aHanuza 10-
11 kmaccel (6a30BbIN U yriyOaeHHBIH ypoBHU) : yueOHuk / L1I.
A. Anmumos, FO. M. Konsrun, M. B. Tkauésa [u op.]. — 11-e
u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 463, [1] c. :
wi. - ISBN 978-5-09-107210-5. - TekcT : 3JCKTPOHHBIN. -
URL: https://znanium.com/catalog/product/2089825 . -
Pexxum noctyna: nmo nmoamucke.

JlonoJIHUTeILHAS JIUTEPaTypa:

1. Bepuep, A. JI. Marematuka: Anrebpa M Haydana
MaTeMaTHYecKoro asaiusza, reomerpus 10 kiacc (6a30BbIi
ypoBens) / A. JI. Bepuep, A. I1. Kapn. - 4-e uza. - Mocksa :
[Tpocsemenne, 2022. - 368 c. - ISBN 978-5-09-101567-6. -
Tekct : 3JIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/2090519. —  Pexum
JOCTyMa: 1O MOJIHUCKE.

2. Bepuep, A. JI. Maremaruka: Aurebpa u Hadaia
MaTeMaTHYeCcKoro aHaiusza, reomerpus 11 kiacc (6a3oBbIi
ypoBens) / A. JI. Bepuep, A. I1. Kapn. - 4-e uza. - Mocksa :
[Ipoceemenue, 2022. - 240 c. - ISBN 978-5-09-101568-3. -
Teker : IJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2090520. —  Pexum
JOCTyTA: 1O MOJITUCKE.

3. Komsarun, FO. M. Marematuka: anrebpa u Havama
MaTeMaTUYeCKOro aHajau3a, reoMeTpus. Anrebpa W Hayamra
MaTematuyeckoro asammsza 11 kmacc  (6a3oBbIE M
yriyonenssiii yposens) / FO. M. Komsrun, M. @. Tkauesa, H.

Esxeronnoe
0oOHOBIIEHHE
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E. ®enopona. - 10-e u3a. - Mocksa : IIpocsemenue, 2022. -
384 c. - ISBN 978-5-09-101570-6. - TekcT : IEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/2090524 . -
Pexxum nocrtymna: mo noamucke.

PaccumoTpeH H ogo0peH Ha zacegasdax [ITIME, opotokon Mel ot «05% 09 2023

Tlpegcegatens ITITME oTmeneHHE OHOTEXHOIOIHH H IIpaga /Kazgageeea E M.

E{l:.':"é"-:f "’f /

Ilpeacenatens IIITME mE#eHepHOTO OTIeTeHHAT ' (Tepemenro E.I.




JIUCT UBMEHEHUI
K padoueil mporpaMme ¥ CUHUIIIMHBI
00/1.13 MaTemaTuka

No Bung nsmenenni

ConeprkaHre M3MEHEHU,
BHOCHMBIX B pab04yIo

IporpaMmy

O0ocHOBanue
U3MEHEHUN

1 Oo0OHnoBienue Ha 2024-2025
y4€OHBIN TOf

AxTyanu3zanus CIIMCKA
autepatypel B 1. 3.2. PII mo
CIELNaIbHOCTHU 09.02.07
NudpopMallmoHHbIE CUCTEM U
IpOrpaMMHpPOBaHUE
(mpunaraetcs).

Exxeronnoe
00OHOBJIEHUE

PaGouas mporpaMma nepecMoTpeHa H ofo0peHa Ha 3acelaHuH IMIIMK nporokon Ne 7 ot

20.05.2024 r.

Tpeacenarens [TIIMK naiKeHEpPHOTO OTACICHHS //‘;;—7(—'\ E.N. Tepemenko

OnobpeHa MeTOIHYECKHM COBETOM, POTOKOI Ne 5 91723.05.2024 r.

flpe,uccnaTenb METOJIHYECKOI0 COBETA

N\ A M.B. UBanuuxas

A
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JIUCT UBMEHEHUI
IIpuiaoxenune

3.2. UudopmanmonHoe odecnevyeHue peajsnu3anu NporpaMmmbl

Jlisa peanuzanuu MporpaMMbl OUOIMOTEUHBINH (GOHI 00pa3oBaTENbHON OpraHu3aluu
YKOMIUJICKTOBAH IICYATHBIMU I/I/ HJIN 3JICKTPOHHBIMHA O6pa3OBaTeJIBHbIMI/I )41 I/IH(bOpMaLII/IOHHbIMI/I
pecypcamu, i obecriedeHusi 00pa3oBaTeIbHOIO Mpolecca.

3.2.1. OcHoOBHBIE NeYaTHLIE U3TAHUHA
IleyaTHEIX U3IaHUN HET.

3.2.2. OcHOBHbIE 3JICKTPOHHBIE U3IaHUS
1. Maremaruka: anrebpa ¥ Hadaja MaTeMaTH4eCKOro aHann3a, reoMeTpus. Anredpa u

Hayayia MmaTeMatudeckoro aHanmms3a 10-11 kmaccel (0a30BbIN M yriyOJeHHBINH YPOBHH) : YYCOHHUK
/ Ul. A. Amumos, 0. M. Konsrun, M. B. TkauéBa [u ap.]. — 11-e usn., crep. — Mocksa :
[Tpoceemenwne, 2023. — 463, [1] c. : w1 - ISBN 978-5-09-107210-5. - TekcT : 3MeKTPOHHBIMH. -
URL.: https://znanium.com/catalog/product/2089825 . — Pesxum mocTyma: 1mo mojamnucke.

3.2.3. JlonoJtHUTEIbHbIE HCTOYHHKH
1. Bepuep, A. JI. Maremaruka: AnreOpa M Hayajga MaTEMaTHYECKOrO aHalu3a,

reomerpus 10 kmacc (6a3zoBwiii yposens) / A. JI. Bepuep, A. I1. Kapn. - 4-e uzn. - Mocksa :
[Tpoceemenne, 2022. - 368 c. - ISBN 978-5-09-101567-6. - Tekct : snexkrponHsii. - URL:
https://znanium.com/catalog/product/2090519. — Pesxum 10ocTyma: 1o MOAIUCKE.

2. Bepuep, A. JI. Marematuka: AnreOpa ¥ Hayajla MaTEMAaTHUYECKOIO aHAJIN3a,
reomerpust 11 kmacc (6a3zoBbiif yposenb) / A. JI. Bepuep, A. II. Kapm. - 4-e u3a. - Mocksa :
[Mpocsemenwne, 2022. - 240 c. - ISBN 978-5-09-101568-3. - Tekcr : amekrponHbd. - URL:
https://znanium.com/catalog/product/2090520. — Pesxum ocTyma: 1o mo/ImrcKe.

3. Konsarun, 0. M. Marematuka: anreOpa W Hayajga MaTeMaTHUYECKOTO aHau3a,
reomeTpus. Airedpa U Hadaja MaTeMaTHdeckoro ananusa 11 kmacc (0a30BbI M yriyOJIeHHBIN
ypoBens) / 0. M. Komsrun, M. ®. TkaueBa, H. E. ®emopora. - 10-¢ u3m. - Mocksa :
[Tpocsemenue, 2022. - 384 c. - ISBN 978-5-09-101570-6. - Tekcr : snexkrponHbIid. - URL:
https://znanium.com/catalog/product/2090524 . — Pexxum gocTyma: 1Mo MOIHCKE

4. Konsarun, HO. M. Maremaruka: anrebpa M Hayajla MaTeMaTH4YeCKOIrO aHalu3a,
reoMerpust. Anredpa U Hadajia MaTemaruueckoro aHaiusa 10 xmacc (6a30BbIM M yriyOJIeHHBIN
YpPOBEHB) : ydeOHUK I oOmieoOpa3zoBarenbHbIX opranm3amuii / 0. M. Komsarun, M. B.
Txauesa, H. E. ®enoposa. - 10-e uzn. - Mocksa : [Ipocsemenue, 2022. - 384 c. - ISBN 978-5-
09-101569-0. - Tekcr : anektponnsbiid. - URL: https://znanium.com/catalog/product/2090522 . —
Pexxum noctymna: nmo nmoamucke.

5. Kaazuk, 1O. SI. Marematuueckuii cioBaps / Kaasuk O. 5. - Mocksa : ®DUSMATIINT,
2007. - 336 c. - ISBN 978-5-9221-0847-8. - Tekct : snektponsbiii // DbC "KoHcynbraHT
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785922108478.html. -
Pexxum goctyna : mo moJnucke.

6. MaTremaTHKa B LIKOJIE | HAYYHO-TEOPETUUECKUN U METOAMUYECKHU )KypHall. - Mockaa :
[konpHas mpecca, 1924. - Bexogutr 10 pa3 B tom. — ISSN 0130-9358. — Teker :
HEIOCPEICTBEHHBIMN.

7. Cospemennble mpodeccroHanbubie  0a3pl  gaHHbix  (MOC  OmI'AY-Moodle)
https://do.omgau.ru/.

8. DnekTpoHHO-0MOMIMOTEeYHAs cUcTeMa «Znanium.comy http://znanium.com/

9. DnekTpOHHO-OMOIMOTeYHAs CHCTeMa u3aTeNbeTBa «JIanby https://e.lanbook.com/
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10. DIIeKTPOHHO-OMOIMOTeUHAS cucremMa «KoHCynpTaHT CTYyJICHTa)
http://www.studentlibrary.ru

11. CnpaBounas npaBoBas cuctema Koncynbrant [lnroc http://www.consultant.ru/

12. YuusepcanbHas baza [lanasix UBUC https://eivis.ru/
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