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1. OBIIAA XAPAKTEPUCTHKA PABO‘—IEFI ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCHHUITJINHBI
OY /.03 MATEMATHUKA

1.1.
O61eobpazoBaTeibHas
0011e00pa30BaTEILHOTO

MecTo AucHMINIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMBbl:
JUcUUIUIMHA «MaTeMaTukay sBIISeTCs
LUKJIa 00pa3oBaTeIbHOM IPOrpaMMbl

00s13aTeNIbHON
B COOTBETCTBUU

4aCTbIO
c OrocC

cneraabHoCcTH 38.02.01 DxoHOMHKA M OyXTanTepCKuid ydeT (110 OTpaciisim)

1.2. llenn 1 muIaHUpyeMble Pe3yabTaThl OCBOCHHS AU CIHILIHHBI:

1.2.1 Hean o61uieodpazoBaTeibHOM Y4eOHOM TUCIUIIMHBI:

Lenp qucruiummabl «MaTemMaThKay: coiep KaHue MPOrpaMMbl 00111e00pa30BaTeIIbHON AUCIUTLTHHBI
«MarteMaTHKa» HaIPaBJICHO Ha JIOCTMIKCHHE PE3YJIbTaTOB €€ HM3YYCHHS B COOTBETCTBHH C
tpeboBanusmu ®I'OC COO c yuerom npodeccnonanbHoi HanpasieHHocTH PT'OC CIIO.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHHS 00111e00pa30BaTeIbHONH TUCHUILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne quciuIuiiHa umeet rnpu Gopmuposanuu u pazsutuu OK u [1K.
R — I[Inanupyemble pe3yabTaThbl 00y4eHHs
Oo0mue JucuuruinHapHbIe
OK 01 BeiOupats - TOTOBHOCTb K TPYyIy, OCO3HAHHE-BJIAAETh  METOAAMH  JIOKa3aTeIbCTB,
CIIOCOOBI pEeIICHHS 3a1a4/IEHHOCTH MacTepCTBa,[aJIFOPUTMaMH  pEIICHUs 3a/lad; YMEHUS
podeccuoHaTbHON Tpyaomooue; (hopMyIHUpOBaTh OMpEICIICHUs, AKCUOMBI
NeSITENbHOCTH - TOTOBHOCTb K  AaKTHBHOWHU TEOPEMBI, MPUMEHATh WX, MPOBOIUTH
[PUMEHUTETHLHO ESTEIbHOCTH TEXHOJIOTUYECKOW HIoKa3aTeNbHbIE pAcCYXACHUS B X0.d
K pa3IMYHBIM COLIMATbHOM HaIpaBJIEHHOCTH [pEIICHUS 3a/1a4;
KOHTEKCTaM CIIOCOOHOCTh WHUIIMUPOBATh,- YMETh  ONEPUPOBATh  IOHATHUAMU]
[UIAHUPOBAaTh M CaMOCTOSATEIBHOCTENEHb YHCIA, JIOTapu(M Yrcia; yMEHHUd
BBITIOJTHATH TAKYIO JESATEIbHOCTD; [BBINIOJMHATh BBIYUCICHHWE 3HAYCHUH U]
- HMHTEpec K pa3iMuHbIM cdepam [mpeodpazoBaHus BBIPAKECHUI Cco
npodecCHOHATBLHOM 1eATENbHOCTH, |CTENIEHSIMU U norapupmMamu,
OBnaneHue YHHUBEPCAJbHBIMU|IPE0Opa30BaHusl APOOHO-PAI[MOHATIBHBIX
yueOHBIMU [103HaBaTEIbHBIMU [BBIPAYKEHUH;
eiCTBHSAMMU: - yMeTh ONEpUPOBATh  IOHATHIMH]
a) 6a30BbIE JJOIMYECKHE ASUCTBUSA: [palllOHATIbHBIE, UppaLUOHAIIbHBIE,
-CaMOCTOATEIBHO (POPMYINPOBATH HUIIOKA3ATENbHBIE, CTEIICHHBIE,

AKTyaJIU3UPOBATh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

-yCTaHaBIIMBATh CYILIECTBEHHBIN
MpPU3HAK WM  OCHOBAHUS  JIsl
CpaBHEeHMsI, Kiaccupukamuum |
0000IIEHNS;
- ONpENeNsATh LeNU JeATEIbHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPHUH UX
TOCTUKEHUS;
BBISIBIIATH  3aKOHOMEPHOCTH Ui
MPOTUBOPEYUSI B PACCMATPUBAEMBbIX
SIBIICHUSIX
BHOCHUTH KOPPEKTUBBI B
eI TEIIbHOCT, OIICHUBATH
COOTBETCTBUE PE3YyJbTATOB LENSIM,
OLICHUBAaTh PUCKUA  IOCIEICTBUM]

Jorapu(pmMuUEcKue, TPUrOHOMETPHUUECKUE
YpaBHEHHUS U HEPABEHCTBA, X CUCTEMBIL;

YMETb  ONEPUPOBATH  MOHATHIMMU]
¢dyHKIMS, HEIpEPBIBHAS ¢GbyHKIMSA|
IPOU3BOJIHAS, nepBooOpasHas,
oTpeseIeHHBIN UHTETrpal; YMETH
HAaXOJUTh MPOU3BOAHBIE 3IEMEHTAPHBIX]
(byHKIUH, UCIIOJNB3YS CIPaBOYHbIG
MaTEpUaJIbl; UCCIEN0BaTh B MPOCTEHIINX]
ciydasx (YHKOUM HAa MOHOTOHHOCTH,
HAaXOJUTh HAWOOJIbIIME U HAUMEHBILIUG
3HaueHUs (PYHKUUN; CTPOUTH Trpapuky
MHOT'O4JIEHOB c MCII0JIb30BAaHUEM
amnmapara MaTeMaTHYeCKOro  aHaJN3aj
[IPUMEHSTh NPOU3BOAHYIO NPU PEIIECHUY]
3a/a4 Ha JBW)KEHME; pelaTh MPaKTHUKO-

ACATCIIbBHOCTH,

OPUEHTHUPOBAHHBIE 3a/1a4u Ha|




- pa3BUBATh KPEATUBHOE MBIIIJICHHE
MPY PEIICHUH KU3HEHHBIX MPOOIIeM
0) 0a3oBBICE HCCIICIOBATEIHCKUE
IEHCTBUSL:

BJIQJIETh HaBBIKAMU  y4eOHOA
MCCIIEN0BATEIBCKOM M IPOEKTHOM
eI TeIbHOCTH, HaBBIKAMU
paspenieHus: mpoosiem;
BBISIBJIATH

MIPUYHUHHO-
CIICJICTBCHHEIC CBSI3HU 5]
AKTyaJIM3UPOBATh 3a/auy,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS,
HaXOJIUTh apryMEHTBI it 0
IToKa3aTelIbCTBA CBOHUX
YTBEP)KJICHHH, 33/1aBaTh NapaMeTph]
1 KpUTEPUU PEILICHUS;
aHAJIM3UPOBATh TOJyYEHHBIE B
XO0J/I€ PEILICHUS 3aJa4ll PE3yJIbTaThl
KPUTHYECKH OLIEHUBATh HX
TOCTOBEPHOCTh,  MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;
YMETh TEPEHOCUTh 3HAHUA B
MO3HABATENBHYI0 U IMPAKTUYECKYIO
00J1aCTH KU3HEICATCIHEHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3
pa3HbIX IPEIMETHBIX 00J1acTel;
BBIIBUTaTh HOBEIE HJlIe,
Mpeaarath OpPUTHHAIILHBIC
MMOAXO/bI U PECIICHHS;

1 CLIOCOOHOCTh UX UCHOJIB30BAaHHUS B
[MO3HABATEILHOM M  COILMAILHON
MPaKTHKE

HanOOoJIbIINE U HAMMEHBILINE 3HaYECHHUs, HY
HAaXOXKJI€HHEe  IyTH,  CKOPOCTH |
YCKOPEHMS;

YMETh  ONEpUPOBATH  IMOHATUSIMHU]
panMoHanbHass (QYHKIUS, [OKa3aTeslbHasl
GbyHKIHA, CTEIIEHHAs ¢byHKIMA
norapudmuueckas byHKIHS,
TPUTOHOMETPUYECKHE byHKINH,
oOpaTHble (DYHKIIMH; YMEHHE CTpPOHUTH
rpaduKu M3YYEHHBIX (byHKINH,
UCIOJIb30BaTh TpaUKu IpU H3YYEHHH
[IPOLICCCOB W 3aBUCHUMOCTEH,  IIpH
pelleHNM 3aJad U3 JpYyrux Yy4eOHbIX
[PEIMETOB U 33]a4 U3 pealbHOU KU3HH]
BbIpaKaTh  (OpMyJaMH  3aBUCHUMOCTH
MEX]Ty BETMUYMHAMU;

yMETh pellaTh TEKCTOBbIE 3aJauy]
[Pa3HBIX THIIOB (B TOM YHCJIE Ha POIICHTHI,
N0JM M YacTH, Ha [BIDKEHHE, paboTy,
CTOMMOCTh TOBapOB M YCIyT, HAaJOTH,
3aa4u U3 00JIaCTH YIPABICHUS JTMYHBIMU
U CceMEHHBIMU (PUHAHCAMH); COCTaBIISATH
BBIPA)KEHUS, YpaBHEHHs, HEPABEHCTBA M

UX CHUCTEMbl IO YCJIOBHIO 3ajauu,
MCCJIEIOBATh IOJYYEHHOE pEIICHUE U
OLIEHUBATb IIPaBIOII0I00HOCTh
pE3yJIbTATOB;

- YMETb ONEPHUPOBATL  MOHATHUIMH!
cpenHee  apudMeTHUECKOe, MeJuaHa,
HanOoJbIlee M HauMEHbIlee 3HAUYEHUS)
pa3Mmax, qucnepeus, CTaHJIapTHOY
OTKJIOHEHHE YHCIIOBOTO Habopa; YMETh
W3BJIEKATh, MHTEPIPETUPOBATH
nH(pOpMaIuIo, IIPEICTABIEHHYIO B
TabaMIax, Ha Juarpammax, rpadukax
OTPAXKAOIIYIO CBOWCTBA  pEaJbHBIX
IIPOLIECCOB M  SBJICHUMN; MPEACTaBIATH

nH(OpPMALMI0O C TIOMONIbIO TabmuI U
Marpamm; MCCIEA0BaTh CTaTUCTHYECKUY
TaHHbIE, B TOM 4YHCJE€ C NPUMEHEHHEM
rpadu4ecKuX METOJ0B U 3JIEKTPOHHBIX
CPEACTB;

YMETb  ONEPUPOBATH  IMOHATHIMM]
CIIy4alHbII OMBIT U CilydailHOEe COOBITHE,
BEPOSITHOCTh ~ CIy4allHOrO  COOBITHS]
YMEHHME BBIYUCIATH  BEPOSTHOCTh
MCTI0JIb30BAHNUEM T'PahUUECKUX METOJIOB]
[PUMEHITh  (QOPMYJIBI  CIOXKEHHUS Y]
YMHO>KEHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (HAaKThl U (OPMYIIBI MpH|
[pELIEHNH 3a]1a4; OLEHUBATh BEPOSTHOCTH
pEaIbHBIX  COOBITUH; 3HAKOMCTBO CO

Cﬂy‘{aﬁHLIMH BCIIMYHUHAMMU, YMCHUC




[IPUBOJIUTH IIPUMEPHI NPOSIBICHUS 3aKOHY
OONBIIMX 4YHCENl B  TPUPOAHBIX W
OOI1IECTBEHHBIX SIBJICHUSX;

- YMCTb OIICPUPOBATL MOHATUAMU: TOYKA,
npsiMasi,  IUIOCKOCTb,  IPOCTPAHCTBO,
NIBYTPAHHBIA  YIOJI, CKpELIMBAIOIIHECS
psIMBbIE, [IapaJIeIbHOCTD Y]
[IEPIEHIUKYIAPHOCTD HPSIMBIX U
IUIOCKOCTEH, IOl MEXY NPSMBIMH, YrOJl
MEXKIy IpPsAIMOM M IUIOCKOCTBIO, YIOJl
MEXIY IUIOCKOCTSIMH, pPAacCTOSIHUE OT
TOYKHU JIO INIOCKOCTH, PACCTOSIHUE MEKIY,
PSIMBIMU, paccTosiHue MEXY,
[JIOCKOCTSIMU; YMEHHUE HUCIIOJIb30BaTh IIPH
peleHNH 3ajjady M3y4yeHHble (DaKThl U
TCOPCMBI IJIaHUMCTPH U, YMCHHE
OLICHUBATh pa3mepbl 00BEKTOH
OKPY>KAIOILEro MUpa;

- yYyMETb ONEpPUpPOBaTh  IOHATUAMHU!
MHOI'OIpaHHUK, CECHCHHUEC MHOI'OIpaHHUKA,
KyO, napajuleJenunen, IIPU3Ma,
nupaMua, @urypa U MOBEPXHOCTH
BpalleHUs, LHIMHIP, KOHYC, map, chepa,)
ceyeHus: (pUrypsl BpallleHHs, TIOCKOCTD,
Kacaromascsi cepbl, LWIMHIPA, KOHYCa,
IIomaab IMOBEPXHOCTHU nmupaMu/bl,
PU3MBIL, KOHYCAa, LWIMHIPA, IUIOIAh
ceprl, 00beM KyOa, NPSIMOYTOJIBEHOTO
napajulelenunesa, MUpaMHuIbl, MPU3MBI,
LUIMHIpPA, KOHyca, IIapa; yMEHHUd

I/1306pa)KaTL MHOT'OT'PpaHHUKHA U
IMIOBECPXHOCTU BpaAlICHUA, UX CCUCHHA OT]
PYKH, C IIOMOIIBIO YCPTCIKHDBIX|

MHCTPYMEHTOB M AJIEKTPOHHBIX CPEJCTB;
YMEHUE paclo3HaBaThb CHUMMETPHUIO B
[IPOCTPAHCTBE; yMEHHUE paCIO3HABaTh
NpaBUJIbHBIE MHOTOTPAHHUKHY;

- yMeThb ONEpUPOBATh  IOHATHIMH]
JIBIDKEHUE B MPOCTPAHCTBE, MOJO00HBIG
(Gurypsl B NPOCTPAHCTBE;, HCIOIH30BaTH
OTHOIIEHHE IUIOAAECH TOBEPXHOCTEN H
00BEMOB MOJI0OHBIX (UTYpP IPU PELICHUH
3asay;
- yMETh BBIYUCISTH TEOMETPHUYECKHE
BEeIMYUHBl  (A7MHA, yroj, IUIOLIA/b,
00BeMm, iouaib MOBEPXHOCTH)),
WCTIOJNBb3ys M3Y4YeHHbIE  (QOpPMYyNBI |
METO/IBI;

- yMeThb ONEpUpOBaTh  IOHATHIMM]
[PSIMOYTOJIbHAsE ~ CHUCTeMa  KOOpAMHAT)
KOOPAMHATHI TOUKH, BEKTOP, KOOPJANHATHI
BEKTOpA, CKAIPHOE MPOU3BEACHUE, YroJl
MEXJy BEKTOpaMH, CyMMa BEKTOPOB,




[IPOU3BEJCHNE BEKTOpa Ha  YHUCIIO;
HAaXOOUThb C TIOMOIIBIO  H3YYEHHBIX]
(dopMys1 KOOPJIMHATHEI CEPEUHBI OTPE3KA,
[paccTOsIHUE MEXY IBYMSI TOUKAMU;
- yMeThb  BbIOMpaTb  HOJIXOASIIMIA
M3Y4EHHBI METOJ /ISl pEelIeHUs 3a]ayui)
pacro3HaBaTh MaTeMaTH4ecKue (axkTbl U
MaTEMaTHYECKUE MOJIENH B IPUPOJHBIX U]
OOIIECTBEHHBIX SBJICHUAX, B HCKYCCTBE;
YMEHUE IIPUBOAUTH pUMeEpbI
MaTeMaTUYECKUX OTKPBITUHA pPOCCUMCKOM
1 MUPOBOM MaTeMaTU4EeCKON HaAyKH.
- yMeThb ONEpUpPOBaTh  IOHATHIAMM]
oIpeziesieHue, aKcuoma, TEOopeMa,
CJIEZICTBHE, CBOWCTBO, IPU3HAK
10Ka3aTeNnbCTBO, PaBHOCHUJIbHBIE
(hopMyIMPOBKH; YMEHHE (HOPMYIUPOBATH
oOpaTHOE u IIPOTUBOIOJIOKHOG
YTBEP)KICHUE, NPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJIb30BaTh  METO/
MaTeMaTHYeCKOW HMHAYKIHMH; HPOBOJIUTH
T0Ka3aTeNbHbIE paccyXxaeHus npyl
pELICHUH 3a7ay, OLICHWBATh JIOTHYECKYIO
[PAaBUJIBHOCTb PaCCYXICHUM;
- yMeThb ONEpUpOBaTh  IOHATHIMM]
MHO’KECTBO, IIOJAMHOXECTBO, OIEpaIiH
HaJl MHOXKECTBAMH; YMEHHE HCII0JIb30BaTH
TEOPETUKO-MHOKECTBEHHbIN anmnapar AJis|
ONHCaHMUsI  peaJbHBbIX  MPOLECCOB M
SIBJICHUI [P PEILIEHUH 33]1a4, B TOM YHCIIg
U3 IPYrux y4eOHBIX NPEIMETOB;
- YMEThb ONEpUpOBaTh MOHATHSAMU: Tpad,
CBSI3HBIA rpad, nepeBo, LUK, Tpad HA
[JIOCKOCTH;  yMEHHWE  3aJaBaTh U
ONMCHIBATh rpagsl Pa3IUYHBIMHY
crocobaMy; MCHOIb30BaTh Ipadbl MpH
pEILIEHUH 3a/ay4;
- yMeTb  CBOOOJHO  OIEPUPOBAThH
MNOHATUAMU: COYETaHHUE, IEPECTAaHOBKA,
YHCIIO COYETaHWM, YUCIIO MEPECTaHOBOK;
6uHoM HblOTOHA; yMeHHE NpPUMEHSTH
KOMOMHATOpHbIE (aKThl U pacCyXJEHUs
ULl pELLICHNs 3a/1a4;

-yMETh OTepupoOBaTh MOHSTHUSIMHU]]
HaTypaJIbHOE  YHCJIO, IEJ0€  YUCIO)
OCTaTOK TI0 MOJIYJI0, pPalMOHAIBHOG
41CIIO, UppallOHAIBHOE 4HCIIO,)
MHO>KECTBa HaTypalbHbIX, LEJbIX,|
pallMOHAIbHBIX, JEHCTBUTEIBHBIX YHUCEIL]
yMEHHE HCIIOJIb30BaTh MpU3HAKY]
IEIIMMOCTH, HauMEHBIIINHU o0mui
NeTUTENh U HaUMEHbIIIee o0Iee KpaTHoe,
asroput™ EBKIMIa npu penieHuu 3ajad;




3HAKOMCTBO C pasIUYHBIMU
IIO3UIITMOHHBIMU CUCTCEMAaMU CUHCIICHUSA,
- yMeTh  CBOOOJHO  ONEPHPOBATH
IIOHATUAMMUN: CTCIICHDb C O CJIbIM|
[IOKa3aTeJleM, KOPEHb  HaTypallbHOH
CTENEHH, CTENEHb C PALHUOHAIbHBIM
[10KAa3aTeJIEM, CTEIIEHb C IeHCTBUTEIBHBIM
(BEILLIECTBEHHBIM) IIOKa3aTeJIeM,
jorapupM 4YMciaa, CHHYC, KOCHHYC M
TAHI'€HC [IPOU3BOJILHOIO YUCIIA;
- YyMETb OIEpPUpPOBaTh  IOHATUAMU!
TOKECTBO, TOKJECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMa ypaBHCHUU W
HEPAaBEHCTB, PABHOCUIIBHOCTh YPAaBHEHUH,
HCPAaBCHCTB W CUCTEM, pPALMOHAJIBHBIC,

UppalOHAIbHBIE, [IOKa3aTelbHbIE,
CTCIICHHBIE, aorapu(pMUUECKHe,
TPUTOHOMETPUUECKHE YpaBHEHUS,

HEPaBEHCTBA U CUCTEMbI; YMEHHUE pELIaTh
YpaBHEHMsI, HEPAaBEHCTBA M CUCTEMBI G
[OMOIIbIO PA3JIMYHBIX MPUEMOB; pELIaTh
YpaBHEHMsI, HEPABEHCTBA M CHUCTEMBI G
mapamMeTpoM; TMPUMEHATh  YypaBHEHUS,
HEpaBEHCTBA, UX CUCTEMBI Ul PELICHMUS]
MaTeMaTUYeCKUX 3aJad M 3a7ady U3
pa3IMYHBIX O0JIacTe HayKu M peanbHOM
KH3HU;
-yMETb CBOOOHO OIEepUPOBATH
MOHATUAMU: Irpaduk QyHKIMH, oOpaTHas]
(byHKIMS, KOMIIO3ULUS GyHKINH,
nMHeWHas — QYHKUOWS, — KBaJpaTHYHAs
(GyHKIMSA, CTeTeHHass (QYHKUUS C LEbIM
[10Ka3aTeIeM, TPUTOHOMETPUYECKHE
(byHKIUH, oOpaTHbIe
TPUTOHOMETPUIECKUE byHKINH,
nokaszaTreiabHas W Jorapudmuyeckas
(GYHKIIMM; yMEHHE CTPOUTH TpaduKH
(GyHKUIMH, BBITOTHATH NPEOOpPa3OBaHMS]
rpaduKoB PyHKLINH;
YMEHHUE UCMOIb30BaTh rpauku HyHKINH
U1l U3YYEHHUS IPOLIECCOB U 3aBUCUMOCTEN]
[pU pEIICHUH 3a/1a4 U3 JIPYTUX y4eOHBIX
[peIMETOB M U3 PEATbHOM  KU3HU;
BbIpaXXaTh  (opMylaMH  3aBHCHMOCTH
MEX]Ty BETHYMHAMU;

YMEHUE CBOOOHO OIIEpUPOBATH
MOHSATHSIMHU: YETHOCTh ¢dbyHKIIUY,
[IEPUOINIHOCTD byHKIUH,
OrPaHNMYEHHOCTH byHKITUY,

MOHOTOHHOCTh ~ (DYHKIIMM, 3KCTpEeMyM
(GyHKIMM, HauOoJbllee M HAUMEHBIIEE
3HaueHHUss (QYHKLIMU Ha TPOMEKYTKE;




yMeHHue IIPOBOJIUTH UCCIIeI0BaHN
GbyHKIMY;

YMEHUE  HUCIOJb30BATh  CBOMCTBA U
rpadpukn  QyHKIUE A8 pelieHus
YpaBHEHM, HEpPaBEHCTB M 3a1ady g
apameTpamu; n300paxarh Ha)J
KOOPAMHATHOM IJIOCKOCTH MHOKECTBY
PCLLICHUI YpaBHEHUM, HEPABEHCTB U MX
CHCTEM;

- yMeTb  CBOOOJHO  ONEpPUPOBATH

HOHSTUSIMU: IIOCJIeIOBATEIBHOCTb,
apudMeTHIecKast nporpeccus,
reoMeTpUYecKast nporpeccus,
0ECKOHEUHO yOBIBaroIIas

reoMeTpUUYecKas Mporpeccus; yMeHHud
3a1aBaTh IOCJIEAOBATEIBHOCTH, B TOM
YliCclie C [OMOIIBI0  PEKYPPEHTHBIX]
hopmyr;

- yMETb OMNEpPUpPOBaTh  IOHATUSMHU:
HENPEePBIBHOCTh  (DYHKIIMM, ACHMIITOTEHI
rpaduka GyHKIOUM, TepBas W BTOpas]
pOM3BOHAS (DYHKIIUU, T€OMETPUICCKHI
U (pU3MYECKHA CMBICI POU3BOIHOM,
nepBooOpasHasi, OTnpeeSICHHBIN
WHTETpall; YMEHHE HAXOIUTh ACHMIITOTHI
rpaguka (GYyHKIUU, yYMEHHE BBIYHCIISTH
MPOU3BOJHBIE CYMMBI, IPOU3BEICHUS,
JACTHOTO W KOMIIO3UIMH  (PYHKIIHIA
HAaXOJWTh YpaBHEHHE KacaTeJIbHOW K
rpaduky QyHKIUU;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO s
MCCIIEN0BaHUS GbyHKITUH, JUTS
HAXOXJICHUS HAWIy4IIero pelieHus B
MPUKJIAJHBIX, B TOM YHCJIE COIHAILHO
DKOHOMHMYECKUX U (PU3MYECKHX 3ajJayax)
IS ONIPEJIETIEHHSI CKOPOCTH U YCKOPEHU ]
HAXOAWTh IUIOMIATU U O0BEMBI (PUTYP G

ITOMOIIIBIO HHTCErpajia; IMPUBOJUTH
I[IPUMCEPbI MaTCMaTHu4CCKOIro
MOACITNPOBAHUA C ITOMOIIBIO|

b hepeHIMaTbHBIX YPaBHEHHI;

- yMETh ONEpUPOBATh  IOHATHIMH]
KOMIUIEKCHOE€ ~ YHCJIO,  COIpPSKEHHBIO
KOMIUIEKCHBIC YHCIIa, MOYIIb U apTyMEeHT
KOMIUIEKCHOTO 4Hcla, (opMa 3amucu
KOMIUIEKCHBIX 4Hcel (TeoMeTpHuecKas,
TPUTOHOMETpHUUECKas U ajnredpandeckas);
YMETh TIPOM3BOJIUTH  apU()METHUECKHUE
NMeicTBUS € KOMIUJIEKCHBIMH YHCIIAMH;
MPUBOANTH TPHUMEPHI  UCIIOJIB30BaHUS
KOMILUIEKCHBIX YHCEl;
- yMeTb  CBOOOJHO  OIEPHUPOBAThH
MOHATUSIMU: CpefHee apu(MEeTHYECKOe,




MeanaHa, HauOonblllee M HauMEHbIed
3HAUCHUS, pa3Max, JUCTIEPCHSL
CTaHIapTHOE OTKJIOHEHUE JI ONMUCAHUS
YICIIOBBIX JAaHHBIX; YMEHHE HCCIIEI0BATH
CTAaTHUCTUYECKUE JIaHHbIE, B TOM YHCIIE
[PUMEHEHHEM TIpa(UyecKux METOJ0B |
DIEKTPOHHBIX  CPEACTB;  Ipaduyeckyl
MCCIIeIOBaTh COBMECTHBIC HAONIONCHUS O
MOMOIIbIO JHarpaMM paccerBaHUS |
JIMHEHHOHN pEerpeccuu;

- YMETh HaXOJUTh BEPOSITHOCTH COOBITHI
c HCII0JIb30BaHUEM rpaduvecKux
METOJIOB; IPUMEHSTH Ul PEeUICHHs 3a/1a4
(GOpMyIIBI  CIIOKCHHSI W YMHOXKCHHUS
BEPOSTHOCTE, bopmyny TOJTHOM|
BeposiTHOCTH,  ¢dopmyny  bepuymim,
KOMOWHATOpHBIE (aKThl U (OPMYIIbI
OLICHUBATh  BEPOSITHOCTH  pEaJIbHBIX

COOBITHIA; yYMEHHE OTIepUPOBATH
MOHSATUSIMU: ciiy4aiiHas ~ BEIWYMHA,
pacrpeesieHue BEPOSITHOCTEH,

MaTEMaTUYECKOe 0XKUAAHUE, TUCIIEPCHS U
CTaHIApTHOE OTKJIOHEHHUE  CIIy4alHOH
BEJIMYMHBI, (YHKIMM pacHpeleleHus |
IUIOTHOCTH PaBHOMEPHOTO,
[10Ka3aTeJIBHOTO u HOPMAaJIBHOTO)
pacnpeziesieHul; yMEHHE HCIOJIb30BaTH
CBOMCTBA U3yYEHHBIX PACIPEICICHUN IS
peLIeHus 3ajad4; 3HAKOMCTBO v
MOHATUSIMHM: 3aKOH OOJIBIIMX  YHCEl)
METO/bl  BBIOOPOUYHBIX  HCCIICOBAHMIA]
YMEHHME IPUBOIUTH IPUMEPHI MTPOSIBIICHNS]
3aKoHa OOJIBIIMX YHUCENl B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- yMeTb  CBOOOJHO  ONEpPUPOBATH
MOHATUAMH: TOYKa, MpsiMasi, MJIOCKOCTH
[IPOCTPAHCTBO, OTPE30K, JIyd, ILIOCKUM
YIroJ, JIBYI'PAaHHBIA YyTOJ, TPEXTPaHHBIN
YroJ1, EPECEKAIOIINECs, TapauIe/IbHbIE U
CKpEIIHUBAIOIIHNECS npsiMbIe,
NapajuIeIbHOCTh U NEPHEHAUKYIISIPHOCTH
MPSIMBIX M IUIOCKOCTEM, YroJ MEXK.IY
MPSAMBIMH, YILOJI MEXKIy MNpsAMON U
[JIOCKOCTBIO, YTOJI MEXKJY IUIOCKOCTSMHU;
YMEHHME HCIOJb30BaTh IPU pEIICHUY]
3aa4  U3yuyeHHble (aKkThl M TEOpeMbl
[JIaHUMETPUH; YMEHHE OLICHUBATH
pazMepbl 00BEKTOB B OKPYIKAIOIIEM MUDE;
yMEHUe OIepUpOBATH HNOHSATHUSMU
MHOTOTPaHHUK, CEYeHHE MHOTOIpaHHUKA/
[paBWIbHBII MHOTOTPaHHUK, MPU3MA,
nupamuaa, ¢QuUrypa M HOBEPXHOCTH
BpalleHusl, IUINHJP, KOHYC, map, cdepa,




pa3BepTKa MOBEPXHOCTH, CEUEHHsI KOHYCa
W UWINHApPA, TapajuleibHble OCH HIIH
OCHOBAHHIO, CEYEHHUE WIapa, IIOCKOCTb,
Kacaromasics cepbl, HWIMHIPA, KOHYCa;
yMEeHHe CTPOUTH ceyeHue
MHOTOTPaHHHKA, n300paxarh
MHOT'OI'paHHUKH, (GUTYphl U MOBEPXHOCTH
BpAIllCHHsI, X CEYCHHS, B TOM YHCIE G
[IOMOILBIO 3JIEKTPOHHBIX CPE/ICTB; YMEHUE
[IPUMEHSATh CBOWMCTBA TI'C€OMETPUUYECKUX
¢buryp, caMocToATeNnbHO (HOPMYIUPOBATH
olpeaeIeHUs U3Yy4aeMbIX ¢buryp,
BBIJIBUI'aTh THMIIOTE3bl O CBOWCTBaX W
[pU3HAKAX  T'COMETPUYECKUX  Uryp,
00OCHOBBIBATb WJIM OIpPOBEprarh UX;
YMEHUE  TPOBOAUTH  KJIACCHU(PHUKAIHIO
¢uryp 1o pa3IUYHBIM  [IPU3HAKaM,
BBITTOJTHSTH HEOOXOJMBbIC
TIONIOJTHUTENbHBIE TOCTPOCHMUS,

- yMmMerb  CBOOOJHO  ONEpPUPOBATH
HNOHATUAMM: IUIOIAAb (QUrypsl, 00BEM
(Guryphl, BeIWYHHA yTIJa, PACCTOSHHE OT]
TOYKU 10 TUIOCKOCTH, PACCTOSHUE MEXKY
PSIMBIMH, paccrostHue MEXTY]
[UIOCKOCTSIMU, TUIOLIA/Ab cepsl, IUIOIAak
MOBEPXHOCTH  NHPAMHIBL,  MPHU3MBI,
KOHyca, LWUIUHApa, o0veM  KyOa,
PSIMOYTOJIBHOTO napaienenuesa,
OUpPaMU/IblI, NIPU3MBI, [UIMHJIpPA, KOHYCa,
[1apa, yMEHHWE HaXOAWTh OTHOIICHHUE
00BbEMOB MOAOOHBIX QUTYP;
- yMeTb  CBOOOJHO  OIEPUPOBAThH
MOHATUSAMM: JIBU)KEHHUE, IapasulebHBbIMH
MepeHOC, CUMMETPHsI Ha TUIOCKOCTH H B
POCTPaHCTBE, TOBOPOT, IPeoOpa30BaHUE
Moa00us, TMOA0OHbIE (GUTYPBI; YMEHHE
pacrio3HaBaTb paBHblE U  IOJOOHBIG
¢urypsl, B TOM 4YHUCIE€ B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; YMEHUE
MCTIOJIB30BATh reOMETPUYIECKHE
OTHOILIECHMSI, HAXOJUTh T€OMETPUUYECKHE
BEJIMYUHBI  (JUIMHA, yroJ, IUIOIIA[b,
00bEeM) MpH PELICHUH 33734 U3 APYTHUX
y4eOHBIX TIPEJMETOB W W3 pPeajbHOMH
KU3HU;
- yMeTb  CBOOOJHO  OIEpPHUPOBAThH
MOHATUSAMHU: TPSIMOYrOjbHAs CHCTEMA
KOOp/JMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOpAMHATHl BEKTOpA, CyMMa BEKTODOB,
MPOW3BEJCHNE BEKTOpa HA  YHCIO,
pa3jlokeHue  BekTopa 1o  0as3ucy,
CKaISIPHOE TPOW3BEICHHE, BEKTOPHOY
[IPON3BEICHNE, YroJ MEXIY BEKTOPAMHU;




YMEHHE UCIOJIb30BaTh BEKTOPHBIM U
KOOpDAMHATHBIA METOJ [JJisl  PEIICHHs
FeOMETPUYECKUX 3aJad M 3a/ad JIPYTHX
y4eOHBIX  MPEIMETOB; ONEPUPOBATH
NOHATHAMU: MaTpuna 2x2 u  3x3)
ONPEIETUTEND MaTpHIIbI,
FCOMETPUUYECKUN CMBICTT ONTPEACITUTENS;

- yMETb  MOJEIUPOBAaTh  PEAJbHbIY
CUTyallUM Ha  S3bIKE  MAaTEMaTHKHU;
COCTaBJIATb  BBIPAKEHUSA, YpPaBHCHMS)
HEPABEHCTBA U MX CHUCTEMBI IO YCIOBHUI)
3a7a4d,  HCCIIEIOBATh  MOCTPOCHHBIQ
MOJIEIM C HCIIOJb30BAaHMEM ammnaparal
anreopsl, MHTEPIPETUPOBATH
MOJTy4YCHHBIN pe3yJbTar; CTPOUTH
MaTeMaTUYECKHE MOJICIH C IIOMOIIBI)
FCOMETPUUYECKUX TOHATHUM W BEJIUYHUH,
pelIaTh CBSI3aHHBIE C HUMH MTPAKTUYECKHE
3a/1a4d;  COCTaBJISATh  BEPOSITHOCTHYIO
MO/ICITh u MHTEPIPETUPOBATH
MOJIy4CHHBIN pe3ynbTart; penaTy
MPUKJIAIHbIC 3aJ1a9u cpeacTBamy|
MaTEeMaTHYeCKOTO aHaJIn3a, B TOM YHCI
COLIMAILHO-?KOHOMHYECKOI'O 5|
(hU3UIECKOTO XapaKTepa,

- YMCHHE BBIOMPAThH TOIXOMISIIANA METO]
NI pelIeHWs  3a/laud;  [MOHMMAaHUE
3HAYMMOCTH MAaTEMAaTUKA B H3Yy4YCHUU
MPUPOTHBIX U OOIIECTBEHHBIX IMPOIIECCOB
1 SIBJICHUH; yMEHUE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B
MCKYCCTBE, YMEHNE MPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUN POCCUUCKOH
I MUPOBOI MaTEMaTU4YECKON HAyKU

OK 02 HMcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
[OMCKa, aHaJIN3a U
MHTEepIpeTaIiu
nH(pOopMaLuu, U
HGOpMAIIMOHHbBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
podeccrnoHaTbHOM
NesITeIbHOCTH

B oOmactu I1EHHOCTH HAay4HOTrO

MO3HAHMS:
-c(hopMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTUsI  HAyKu W
00111eCTBEHHON MIPAKTUKH,
OCHOBAHHOTO Ha JMaiore KyiubTyp,
CIIOCOOCTBYIOIIETO OCO3HaHUIO
CBOEr0 MeCTa B IIOJIMKYJIBTYPHOM
MHpE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM H
YUUTATEIILCKOM KYJIbTYPbI KaK
CpPEICTBA B3aMMOJACHCTBUS MEKIY]
JIFOIbMU U TIO3HAHUSI MUPA;
- OCO3HAHME IIEHHOCTH HAYy4YHOMU
e TeIbHOCTH, TOTOBHOCTD
OCYILIECTBIISATh MPOEKTHYIO 71

- yMeThb ONEpUPOBATh  IOHATHIMH]
panroHaIbHas (DYHKIMS, MOKa3aTellbHasl
¢dyHKIMS, CTEIIEHHAas ¢byHKIMS,
norapupmMuyecKast byHKIWMS,
TPUTOHOMETPUIECKUE byHKIIH,
oOpaTHble (YHKIIMH; YMEHHE CTPOMTH
rpaduxu M3YYEHHBIX ¢GyHKIUH,
UCIOJIb30BaTh TpaQUKU NpU H3YyYEHHH
MpOIIECCOB W 3aBUCUMOCTEH,  IpH

pelleHny 3afad U3 JIPYrux Yy4eOHBbIX
[IPEAMETOB U 3a7a4 U3 peajbHON KU3HH;

BbIpaXKaTh  (QopMyJaMu  3aBUCHMOCTY
MEX]y BETMUYMHAMU;

- YMETb  OIIEpUPOBATh  MOHATUAMMU!
TOXJIECTBO, TOX/JECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHUIH W

HEpPABEHCTB, PABHOCHIIBHOCTh YPaBHEHUH,

HCPABCHCTB W CHCTCM, PAIMOHAJIBHBIC,




MCCIICIOBATEILCKYIO JIESTEILHOCTH
WHIAWNBUIYAILHO U B TPYIITIE.
OginaieHue YHUBEPCATbHBIMH
YaeOHBIMU MO3HABATEIHHBIMH
NENCTBUSAMU:

B) pabora ¢ nHpopMaIHeii:

BJIAJICTh HABBIKAMHU IIOJyYCHHUS]

uHpOpMAlUM U3  HCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSATEIBHO
OCYIIECTBIIATL  IIOMCK,  aHaJM3,

CHUCTEMATH3AIMI0 ¥ HHTEPIPETAIHE]
WH(OpPMAIUK PA3IUYHBIX BHJIOB H
(dbopM TpeICTaBICHHUS;

- CO3/1aBaTh TEKCTHl B Pa3IUYHBIX
dbopMaTax C yd4eTOM Ha3HAYCHHS]
WHpOpMAIIUN u LEJIEBOT
ayJIMTOPUH, BBIOUPAs ONTHMAIBHYIO
dbopmy MpeACTaBICHUS uj
BU3yaIH3allUH;
OIICHUBATh

JIOCTOBEPHOCTb
JIETUTUMHOCTE ~ MHpOpMalnu, €q
COOTBCTCTBUEC IIpaBOBbBIM n
MOPaJIbHO-3THYECKUM HOpMaM;

UCIIOJIb30BATh cpenacTsal
UH()OPMAIIOHHBIX i
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B
perIeHnn KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3alMOHHBIX 3a1a4 g
coOJII0/IEHNEM TpeGoBaHUI
HPrOHOMMKH, TEXHUKU
0e30IMacHOCTH, TUTHCHEL,
pecypcocOepeXeHns, MPaBOBbIX U

MppalOHAJIbHBIE, [TOKa3aTelbHbIE,
CTEIICHHBIE, aorapupMUUECcKHe,
TPUTOHOMETPUUECKHE YpaBHEHUS],

HEPABCHCTBA M CUCTEMBI; YMETh pPEIIaTH
YpaBHCHHSI, HEPAaBEHCTBA M CHUCTEMBI G
[MOMOIIBIO0 PAa3IMYHBIX MPHUEMOB; PEIIATH
YpaBHCHHSI, HEPAaBEHCTBA M CHUCTEMBI G
[apamMeTpoM; TMPUMCHITh YpPaBHCHUS)
HEPaBEHCTBA, UX CUCTEMBI UIS PEIICHHS]
MaTEeMaTHYeCKUX 3a1ad W 3aJad4 |3
pa3IMYHBIX 00JIACTEH HAYKH M PeabHOM
YKU3HU;

yMeTh  CBOOOJHO  OIEPHPOBATH
MOHATHSIMH: JIBIDKCHUE, TapalieIbHBIN
MepEeHOC, CUMMETPUS Ha TUIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, IPEOOPa30BAHNE
mojo0usi, TMoAoOHbIE (UTYpPHI; YMETH
pacro3HaBaTh paBHbIE H  TOJOOHBIQ
¢Gurypbl, B TOM 4YHCIEC B MPHPOJIE,
HCKYCCTBE, APXUTEKTYPE; YMETH
UCIIOJIb30BATh reOMETPUYCCKHUEC
OTHOIICHHS, HAXOJHUTh TEOMETPUUYCCKUQ
BEJIMYMHBI  (JUIMHA, YTOJ, IUIOIIA[b,
00bEeM) TIpU pEUICHUU 3aj]ad U3 APYTHX
y4eOHBIX TPEJAMETOB W W3 PEajbHOH
YKU3HU

ATUYECKUX HOPM, HOPM

MH(POPMALMOHHOM 6€30MacHOCTH;

- BJIAJI€Th HaBBIKAMH

pacro3HaBaHMs u 3aIIUTH]

nH(popManuy,  UHPOPMALMOHHOM

0€30MaCHOCTH JIMYHOCTH
OK 03. IImanuposats u | B obnactu JyXOBHO-[- yMETb  ONEPUPOBATH  IOHATHUAMMU:
[peain30BbIBaTh HPABCTBEHHOTI'O BOCIIUTAHMUSL: paloHaJIbHbIE, UppalyoHaJIbHBIE,
COOCTBEHHOE - c(OpMUPOBAHHOCTh [[IOKa3aTeIbHbIE, CTEIeHHbIE,
npodeccnoHarbHOE U [HPABCTBEHHOT'O CO3HaHUs,IorapupmMuyeckre, TPUrOHOMETPUUECKUE
JINYHOCTHOE PA3BUTHE, [ITUUECKOTO MOBEACHUS; YpaBHEHMS U HEPABEHCTBA, UX CUCTEMBI;
[pePUHIMATETbCKYIO |- CIOCOOHOCTh OLIEHUBATH- yMETh  ONEPHUPOBATH  TOHATHIMH]
NIESITEIEHOCTD B CUTYaLUIO u PUHUMATBMHOTOI'PaHHHK, C€U€HHEe MHOTOTPaHHUKA,)
npodeccroHanbHOM OCO3HAHHBIE peLIeHuns,[KYO, napajuieJenuIes, IpU3Ma,)
cdepe, UCNIONB30BATh  [OPUEHTHPYSACh  HAa  MOpaJbHOAMUpaMuia, Qurypa © TOBEPXHOCTH

3HAHUS 10 MPABOBOU U
(dbuHAHCOBOM
[PAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYyaLUSIX

HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
OCO3HaHWE JIMYHOIO BKJIAJa B
[IOCTPOEHHUE YCTOHYHUBOTO
Oymymero;

BpallieHus, IWIHHAP, KOHYC, 1map, cdepa,
cedeHus: QUrypbl BpalleHUs, MIOCKOCTH,
Kacaromiasicsi chepbl, MUINHIPA, KOHYCA,
[UI0I[alb  TIOBEPXHOCTH  MUPAMUIBI

MpU3MBI, KOHYCA, IMJIWHJpA, IUIONIA]b




OTBETCTBEHHOE OTHOIICHHUE K
CBOMM POJUTENSIM U (WIIK) IPYTUM
YJIeHAM CeMbH, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO  TPUHSTHS
[ICHHOCTEH CEeMCHHOM JKU3HH B
COOTBETCTBUU C  TpaguIUsMH
HapoaoB Poccuu;

OBnageHue YHHUBEPCATIbHBIMU
PETYISATUBHBIMU JEHCTBUSIMHU:

a) caMOOpraHu3aIus:
CaMOCTOSITEJIBHO  OCYIIECTBIIATH
MO03HABATEIBHYIO JIeSITEIbHOCTD |
BBISIBIIATH TPOOJIEMBI, CTAaBUTh W
dbopMynTupoBaTh COOCTBEHHBIQ
3a1a49u B 00pasoBarTebHOM,
IeITeNIbHOCTH u JKA3HECHHBIX|
CUTYaIIUsX;

- CAaMOCTOSTEIILHO COCTaBJIATH ILIAH

pelieHuss MpoOJieMbl € y4eToM
MMCIOIITIX CST pecypcoB,
COOCTBEHHBIX  BO3MOJKHOCTEH U
[PEATIOYTEHNUI;

- 1aBaTh OLICHKY HOBBIM CUTYallUsIM})
CrocoOCTBOBaTh (HOPMUPOBAHUIO U
[POSIBJIICHUIO IIMPOKOH 3pyAULIUU B
pa3HBIX obnacTsix 3HaHUI
[HOCTOSIHHO MOBBIIIATh CBOY
00pa3oBaTeNIbHbII M KYyJbTYpPHBIH
YPOBEHB;

0) CaMOKOHTPOJIb:
MCIIOJIb30BaTh MpPUEMBl pedIIeKCUu

U1 OLIGHKH CHUTYalluM, BHIOOPY
BEPHOT'O PELICHUS;
- YMETb OILICHUBAaTh pPHUCKH H

CBOCBPCMCHHO IPUHUMATD PCILICHN
110 UX CHUKCHUIO,

B) OSMOILIMOHAJBHBIA  HMHTEIJICKT,
MpeAnoIaraoun

c(hOPMHPOBAHHOCTB:

BHYTpPEHHEH MOTHBALINH,
BKJIIOYAIOLIEN CTPEMJIEHUE K
TOCTMKEHUIO 1EIW U YCIexy,
ONTUMU3M, WHHUIUATUBHOCTS,

yMeHI/Ie HeﬁCTBOBaTB, Ucxoada wu3
CBOHMX BO3MOXKHOCTEH;
SMIIaTHH, BKJIIOYAIOIIEN
CITOCOOHOCTD IIOHUMATh
OMOIMOHAIBHOE COCTOSTHUE JPYTHX,
VUUTBHIBATH €r0 TIPHU OCYIIIECTBICHUH
KOMMYHHKAI[UM, CIHOCOOHOCTh K
COUYBCTBHIO U COMIEPEIKUBAHUIO;

COIINAJIBHBIX HaBBbIKOB,

cheprl, 00beM Kyba, TPSAMOYTOJBHOTO
napajiesienunesa, MUPaMHIbL, MPH3MBI,
[WINHApPA, KOHycCa, IIapa; yMEHUE
1n300pakaTh MHOTOTpaHHUKHU uj
MOBEPXHOCTH BPAIICHHS, UX CEYCHUS OT]
PYyKH, C IOMOIIBI0  YEPTEKHBIX
WHCTPYMEHTOB U AJICKTPOHHBIX CPE/ICTB;)
YMETh  PAaclo3HaBaTh CUMMETPHIO B
NPOCTPAHCTBE;  yYMETh  PaclO3HaBaTh
[PaBUIIHLHBIE MHOTOTPAHHUKHY;

YMETh  ONEPUPOBaTh  IMOHSTHUSIMHU]
[pSIMOYTOJIbHAs ~ CHCTEMa  KOOPJHMHAT,
KOOPJAWHATHI TOUKH, BEKTOP, KOOPIUHATH]
BEKTOpA, CKAIAPHOE MPOU3BEIACHUE, YroJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
[POU3BEJCHNE BEKTOpa Ha  YHUCIIO;
HAaXOMUTh C  TIOMOIIBIO  W3YYCHHBIX
(hopMyIT KOOPJMHATHI CEPEIMHBI OTPE3Ka
PaCCTOSIHUE MEXTY IBYMS TOUKaMHU

BKJIIOYAFOLLINX CHOCOOHOCTH




BBICTPANBATh OTHOIICHUS g
NPYruMH  JIOABMH,  3a00THThCH,
NPOSIBIIAIT MHTEPEC M pa3peliath
KOH(IIMKTHI
OK 04 DddextuHO TOTOBHOCTh K  CaMOpAa3BUTHUIO, |- YMETb OICPHPOBATH  IOHATHAMHU:
B3aMMOJICHCTBOBATh U | CAMOCTOSITEIIEHOCTH ¥l | CITy4aiHbIH OIIBIT U CIIy4aifHOe COOBITHE,
paboTaTh B KOJUIEKTHBE | CAMOOIPE/EIICHUIO; BEPOSITHOCTh ~ CIIyYaHOTO  COOBITHS;
1 KOMaHJIe -OBJIQ/ICHE HAaBBIKAMH Y4YE€OHO- | yMETh  BBIYHMCIATH  BEPOSTHOCTH  C
UCCIIEI0BATEIbCKOM, MPOSKTHON U | UCTIOIH30BAaHUEM rpauuecKux
COLIMAJIbHOM JAEATEITIbHOCTH; METO/IOB; MIPUMEHATh bopmyiibl

OBJ'IaI[eHI/Ie YHUBCpPCaAJIbHBIMHU
KOMMYHHKAaTHBHBIMU HeﬁCTBHHMHZ

0) coBMecTHas JIeITeIIbHOCTD:
- TMOHMMaTh M  HCIOJB30BaTh
NPEUMYIIECTBA  KOMAaHIHOH U

WHIUBUIYAIbHON padoTHI;

- NPUHUMATh LEIH COBMECTHOM
JESITCIIbHOCTH, OPTaHU30BBIBATH W
KOOPJIMHHUPOBATh JCHCTBHS IO €€

JOCTUKEHUIO: COCTaBJATh IUIaH
JICUCTBUM, paCHpelesaTh pOIU C
Y4€TOM  MHEHMH  YYaCTHHUKOB
o0cy»xaathb pE3yIbTATHI
COBMECTHOM pabOThI;

- KOOPJHMHHMPOBATH U BBINOJIHATH
paboTy B YCJIOBUAX PEAIBHOTO,
BHUPTYaJIbHOI'O u
KOMOWHUPOBAaHHOTO
B3aMMOJICICTBUS;

- OCYILECTBIIAITb  IO3UTHBHOE
CTpaTerMuyecKoe  IOBEICHHE B

Pa3IMYHBIX CUTYALUSX, IPOSBIATH
TBOPUYECTBO U BOOOpaxeHHe, ObITh
MHHULIMATHBHBIM.

OBnanenue YHHMBEpCAJIbHBIMU
PETYISTHBHBIMH JCHCTBHIMHU:

I') IpUHATHE ce0s U IPYTUX JIOJEH:
- IPUHAMATh MOTHBEI 1 QpTYMEHTHI
Jpyrux JIofed mpu  aHanmuse
pe3yJIbTATOB ACATEILHOCTH;

- IPU3HABATh CBOE MPABO U IPaBO
JIPYTUX JIFOJICH Ha OIINOKH;

- pa3BUBAThH CIOCOOHOCTH
MOHUMATh MU C MO3ULUH JPYroro
YyeJoBeKa

CJIO)KEHUS] U YMHOKEHHS BEPOSITHOCTEH,
KOMOWHATOpHBIE (DaKThI U (HOPMYJIBI TPH

peleHnu 3aj1a4; OLICHUBATh
BEPOSITHOCTH  PEAIbHBIX  COOBITHUH;
3HaKOMCTBO co CIly4aiiHbIMU
BEJTMYMHAMU; yMEHHUE MIPUBOIUTH

IPUMEPBI TPOSIBIICHUS 3aKOHA OOJIBIINX
Yycesl B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;
- yMmMerb  CBOOOJHO  OIEpUpOBaTh
HOHSATHAMU: CTElleHb  C  IEJbIM
IOKa3zaTeleM, KOpPEHb  HaTypaJlbHOM
CTENIEHU, CTENEHb C palMOHAIBHBIM
IIOKa3aTesIeM, CTEIEeHb c
JEUCTBUTEIILHBIM (BEILIECTBEHHBIM)
HoKa3areseM, JOorapupm 4Yucia, CHHYC,
KOCUHYC UM TaHI€HC IPOU3BOJIBHOIO
YHCIIa;

- yMmMerb  CBOOOJHO  OIEpUpOBaTh
MOHATUAMM: rpaduK QyHKIMU, OOpaTHast
¢GbyHKIMsA,  KoMmo3uuus  (yHKUUH,
JAuHeHHas  (QyHKUMS,  KBaJpaTU4Has
(GyHKIMS, cTerneHHas QYyHKIUS C LENbIM
HIOKa3aTeseM, TPUTOHOMETPUUECKHE
(GbyHKIMH, oOpaTHbIe
TPUTOHOMETPUYECKHE byHKIIH,
noKazaTelabHass U JorapupmMuyueckas
(GyHKIMH; YMETb CTPOUTH TpauKu
(GyHKUIMH, BBINOJIHATH NMPeoOpa3oBaHUs
rpadukoB QyHKIHIA;

- yMeTb  UCIONB30BaTh  Ipaduku
GyHKIUE 1718 U3y4YeHHs] MPOLIECCOB U
3aBUCHMOCTEH MpU pELIeHUH 3a1ad U3
JIpYyrux y4eOHBIX TIPEIMETOB U U3
peasIbHOM KHU3HU; BEIpaXKaTh (hopMyIamMu
3aBHCUMOCTH MEX/1y BEIMUNHAMU;

- CBOOOJTHO ONEPHPOBATH TOHATUSIMH:

YeTHOCTh  (YHKIMH, TEPHOANIHOCTH
(GYHKIUM, OrpaHMYEHHOCTh (DYHKIUH,
MOHOTOHHOCTh ~ (DYHKIIHH, OKCTPEMYyM

¢GbyHKIMM, HauboJbllee U HauMEHbIlee




3HaueHUs (YHKIUU Ha TPOMEXKYTKE;
YMEThb MIPOBOJNTH WCCIICIOBAHHE
byHKINNT;

yMETh UCIOIB30BaTh CBOWCTBA W
rpadukn  GQYHKIUA I8 penieHus
yYpaBHEGHUW, HEPaBEHCTB U 3a7ad C
napaMeTpamu; n300paxarhb Ha
KOOPJIWHATHON IUIOCKOCTH MHOXECTBA
pellleHU ypaBHEHMI, HEPABEHCTB U UX
CHCTEM

OK 05 OcyiecTBasTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM
s13b1Ke Poccuiickoi
denepanuu ¢ yaeToMm
0coOeHHOCTEH
COLIMAILHOTO U
KYJIBTYPHOTO KOHTEKCTa

B obnactu
BOCIIUTaHMS:
ACTETUYECKOE OTHOUICHHE K
MUDY, BKJIOYas 3CTETHKY ObITa,
HAy4YHOTO u TEXHHYECKOTO
TBOpYECTBa, CIOpTa, TpyAa U
OOIIECTBCHHEBIX OTHOIIICHUIA,
CIIOCOOHOCTh ~ BOCHPUHUMATh
pa3jauYHbIC  BHIBI  HCKYCCTBQ,
TpPaJWLIUd U TBOPYECTBO CBOETO U
JIPYTHX HapOJIOB, OLIYIIATh
HMOILIMOHAIBHOE BO3JICHCTBUE
HCKYCCTBa;

- yOeXKI€HHOCTh B 3HAUUMOCTHU AJIS
JUYHOCTH u oOrecTBa
OTEYECTBEHHOT'O MHUPOBOTO
HCKYCCTBa, STHHYCCKHUX
KYJIBTYPHBIX Tpaaulun u
HApOJHOTO TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPA)KEHUIO B
pa3HBIX BHUJIaX HCKYCCTBA,
CTpeMJICHHE TMPOSBIATH KayecTBa
TBOPYECKOMN JIMYHOCTH;

OgBnaneHue YHHUBEpCATbHBIMU
KOMMYHHKATHBHBIMHU JICHCTBUSMHU:
a) oO1IeHue:

- OCYIIECTBIISITH KOMMYHHUKAITHH BO
BceX cdepax KHU3HH;

pacro3HaBaThb HEBepOaJbHbIE
cpencTBa  OOIIEHUS, TIOHMMATh
3HAYCHUE COIMAIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHITKI
KOH()ITMKTHBIX CUTYyaIui u
CMSITYaTh KOHQIHKTHL;

- pa3BepHYTO W JIOTUYHO H3JIarathb

9CTECTHUYCCKOI'O

u

YMETh ONEPHUPOBATH IMOHATUSMHU:
cpenHee apu(METHUECKOE, MeIuaHa,
HauOOJbIIee M HAUMEHBICC 3HAYCHWS,
pasmax,  JUCHEpCHUs,  CTaHJapTHOE
OTKJIOHEHHE YHCIOBOr0 Habopa; yMeHue
U3BJICKATh, UHTEPIIPETUPOBATH
uHPOpMAIIIO,  MPEACTABICHHYIO B
TaOJMIaX, Ha JauarpamMmax, rpadukax,
OTPAXAIOLIYI0  CBOMCTBAa  pPEATbHBIX
IPOIIECCOB ¥ SIBJICHUI; TPEICTABIISATH
UHPOPMAITMIO C TIOMOIIBIO TAOIHUI H
JarpamM; UCCIIeI0BaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCJIE C
NpUMEHEHUEM TpaUIecKuX METOJOB U
ANIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHIMHU: TOYKA,
npsiMasi,  IJIOCKOCTh,  TPOCTPAHCTBO,
JBYIPaHHBIA  YTOJI, CKpPEIIMBAIOIIUCCS
psIMbIE, NapauIeIbHOCTh "
NEePIEeHIUKYISIPHOCTh MPSIMBIX u
IUIOCKOCTEH, yrol MEXIy TMPSIMBIMH,
yrol MeXAy NpSMOH U TUIOCKOCTBIO,
YroJl MEXJY TUIOCKOCTSIMH, PacCTOSHHE
OT TOYKH JO TUIOCKOCTH, DPACCTOSIHHE
MEXIy TPSMBIMH, PACCTOSIHHE MEXKIY
TUIOCKOCTSIMU;

YMETh HCIIOJIb30BaTh TIPU PEIICHUH
3aa4 HU3y4deHHbIE (AKTHl U TEOPEMBI
IUTAHUMETPUH;  YMCHHE  OIICHWBATH
pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MUPa

CBOIO TOYKY 3peHUs c

VICTIOJIB30BaHUEM SI3BIKOBBIX

CpEIICTB
OK 06 [IIposBisATb|-  OCO3HaHWE  OOYYAIOMIMMHUCS- YMETh  OIEPHPOBATH  MOHSATHIMU:
rpa)x1aHCKO- POCCHICKON IPaXIAHCKOU[IPSIMOYTOJIbHAsE ~ CHCTEMa  KOOpJWHAT,
aTPUOTHYECKYIO UJICHTUYHOCTH, KOOPIUHATHI TOYKH, BEKTOP, KOOPIUHATHI
MO3UIIHIO, - IIeJICHANpaBICHHOEC  Pa3BUTUEBEKTOPA, CKAISIPHOE MPOHM3BEICHUE, YTOJ]

JACMOHCTPHUPOBATH

BHYTPEHHEHN IMO3HUIMH JINYHOCTH HA

MEXKJy BEKTOpaMH, CYMMa BEKTOPOB,




OCO3HAaHHOE ITOBEJICHHUE
Ha OCHOBE
TpaJUIIMOHHBIX
[POCCUMCKUX AYXOBHO-
HPaBCTBCHHBIX
[ICHHOCTEH, B TOM YHCIIC
C Y4€TOM I'apMOHH3ALNH
MEKHALlMOHAJIbHBIX U
MEXPEITUTHO3HBIX
OTHOILEHU!, IPUMEHATh
CTaHIapThI
AQHTUKOPPYILIHOHHOTO
[TOBE/ICHUS

OCHOBE JTyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTeH HaponoB Poccuiickoit
denepanuu, HUCTOPUYECKUX 15|

HaL[I/IOHaHBHO'Ky.HBTyprIX
Tpaauiui, GOPMUPOBAHHE CHCTEMBI
3HAYNMBbIX IICHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, aHTHKOPPYIIIMOHHOTO
MHPOBO33PCHUS,  IPABOCO3HAHHUS,
DKOJIOTHYECKOMH KYJBTYPBHI,
CIIOCOOHOCTH  CTaBUTh LEIH U]
CTPOUTH KU3HCHHBIC IJIAHbL;

B YacTH TPaXXJAHCKOTO
BOCITUTAHHS:

OCO3HAHUE CBOMX
KOHCTUTYIITHOHHBIX paB H
0053aHHOCTEH, yBaXXCHHE 3aKOHA U
[IPABOIIOPSIIIKA;

- TIPUHATHE TPATUIIHOHHBIX
HAI[HOHAJILHBIX,

0011IeYETOBEUECKUX
T'YMaHUCTUYECKUX u
TEMOKPATHICCKUX [IEHHOCTEH;

- TOTOBHOCTh IIPOTHBOCTOATh
WJICOJIOTH IKCTpEMH3Ma,
HaI[HOHAIN3Ma, KceHopoouu,

IUCKPUMHUHALMU 110 COLIMAJIbHBIM,)
PEIIUTHO3HBIM, pacoBbIM,
HallMOHAJIbHBIM IIPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO
IEATEIIBHOCTh B HHTEpecax
rpaskJaHCKOTO o0riecTsa,
Yy4acTBOBaTb B CaMOYIIPABICHUU B
00111600pa30BaTENbHOM
OpraHU3alu U JETCKO-FOHOIIECKUX
OpraHu3aIusx;

YMEHHE B3aWMOJIEVCTBOBATh (
COI[MAIIbHBIMM ~ WMHCTUTYTaMH B
COOTBETCTBUU C WX (QYHKIUSIMH |
Ha3HAYCHHUEM;

- TOTOBHOCTb K T'YMaHUTapHOU H
BOJIOHTEPCKOU J€ATEIbHOCTH;
[MaTPUOTHUYECKOTO BOCIIUTAHMS:

- chopMHPOBAHHOCTH POCCHIICKOM
rPaKIaHCKOM HJICHTUYHOCTH,
[MaTPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTH
nepen PoauHoM, roplocTu 3a CBOM
Kpai, cBOr0 PonnHy, CBOM S3BIK H
KYJIbTYpPY, IHpOLLIOE MU HACTOSIIEE

[POM3BEACHNE BEKTOpa Ha  YHUCIO]
HaXxOJUTh C TOMOIIBIO  HM3YyYEHHBIX
(hopMyIl KOOpIUHATHI CEPEIUHBI OTPE3Ka,

[paccTOsIHUE MEXY IBYMSI TOUKAMU;
-yMEThb BbIOMpATh MOAXO AL
M3Y4EHHBI METOJ /ISl pEelIeHUs 3a]ayui)
pacro3HaBaTh MaTeMaTH4ecKue (axkTbl U
MaTEMaTHYECKUE MOJIENH B IPUPOJHBIX U]
OOIIECTBEHHBIX SBJICHUAX, B HCKYCCTBE]
YMEHUE IIPUBOAUTH IPUMEPBI
MaTeMaTUYECKUX OTKPBITUN POCCUUCKOH]
1 MUPOBOM MaTeMaTU4EeCKON HaAyKH.

YMETb  ONEPUPOBATH  HMOHATHIMMU]
CJIy4alHBII OIBIT U CllydallHOE COOBITHE,
BEPOSITHOCTb CIIy4aifHOrO COOBITHS; YMETH
BBIUUCIIATH BEPOSITHOCTD v
UCIIOJIb30BaHUEM I'pa)U4eCKUX METOJOB;
OPUMEHATh  (OPMYIIBI  CIIOXKEHHS W
YMHO>KEHUS BEPOSTHOCTEH,
KOMOWHATOpHBIE (PAKTHI U (HOPMYJIBI MIPH
pELIEHUH 3a]a4; OLEHUBATh BEPOSTHOCTY]
pEaIbHBIX  COOBITMH; 3HAKOMCTBO CO
CIIy4alHBIMM  BEJIIMYMHAMM;  YMEHHE
PUBOJUTH IIPUMEPHI MIPOSBICHUS 3aKOHA
OONBIIMX 4YUCeNl B  NPUPOAHBIX M
OOLIECTBEHHBIX SIBICHUAX

MHOTOHAIIMOHAIHLHOTO HapoJa)
Poccuu;

- IICHHOCTHOE OTHOIICHHE K
rOCYy/1apCTBEHHBIM CHMBOJIaM,




HCTOPUYECKOMY ¥ MPHUPOTHOMY]
HAaCJIEINTO, HaMATHUKAM,
TpaIULINSM HapoJ0B Poccun

nocTkeHusM  Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOIUAX U

TpyZe;
- uaenHas yOEKICHHOCTb |
FOTOBHOCTh K CIIY)KEHHIO M 3aIIUTE
OTteuecTBa, OTBETCTBEHHOCTh 32 €r0
cyas0y;

OCBOCHHbIE 00yJaroMMUCS
MEKITPEIMETHBIE MOHSATHUS 17
YHHUBEpCaJIbHbIE ydeOHbIC AECHCTBUS
(perynsTHUBHBIC, T03HABAaTEJIbHbIE,
KOMMYHUKaTHBHBIE);

- CIIOCOOHOCTD MX HCIOJIb30BAHUS B
[MO3HABATEIIBHOW M  COLUAJIbHOM
MPaKTHKE, TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO
1% OCYILIECTBIICHUIO yueOHOH
NesTeNIbHOCTH, OpraHu3aLuu
yueOHOTrOo COTpYIHUYECTBA ¢
[e1arorMyeckKuMM pabOTHUKAMHU U
CBEpPCTHHKAMH, K YyYacTHIO B
[HOCTPOCHUU VH/IMBUYaJIbHOM
00pa30BaTeIbHOIN TPAEKTOPUH;

- OBJIAJICHUE HaBbIKAaMHM Y4YeOHOA
MCCIIE0BATEIBbCKOM, IPOEKTHOW H
COLIMAJIBHON JeSITeIbHOCTH

OK 07 CopeicTBOBaTH

COXPaHEHUIO
OKpYy>Karolen

cpensl,

[pecypcocOEpeKeHHUIO,
[PUMEHITh 3HAHUS 00

M3MECHCHUN
[TPUHIIUITBI
OEpEKITUBOTO
[IPOU3BOJICTBA,
B HEKTUBHO
NIEiCTBOBATH
Ype3BBIYAITHBIX
CUTYaIHsIX

KJIMMaTa,

o]

HE  IpUHUMATh  JIEHCTBUS)
[IPUHOCSIINE Bpel OKPYKAIOLIECH
cpeze;
- YMETb MIPOrHO3UPOBATh
HEOIaronpusITHbIE HKOJOTHUECKHUE
MOCNEACTBUSL  MPEANPUHUMAEMBIX
NIEHCTBUM, IPEJOTBPALLATD UX;

- paclIUpUTh ONBIT JESATENBLHOCTH
HKOJIOTMUECKOM HAIPaBICHHOCTH;

- pa3pabareiBaTh IUIAH pEILICHUS]
npoOsieMbl €  y4E€TOM  aHalIu3a
UMEIOLIUXCA ~ MaTepUalbHBIX U
HeMaTepualbHBIX PECYpPCOB;
OCYILIECTBIIATH
[[eJICHATPaBIECHHBII TIOWCK
nepeHoca CpeacTB U CcrnocoOoB
neiicTBUS B IPO(ECCHOHATBHYIO
cpeny;

YMETb TIEPEHOCUTHh 3HAHUS B
[MO3HABATENIbHYI0 U IPAKTUYECKYIO
0071aCTH JKU3HEIEATEITEHOCTH;
IpeajgaraTb HOBBIE  IIPOEKTHI)
OLICHMBAaThb HUJAEH C  MO3UIHHU

YMETh
dbyHKIIHS,

OIEpUpPOBaTh  IOHSATHUAMH]
HEIpEPBIBHAS ¢byHKIMS,
IPOM3BOJIHAS, nepBooOpasHas,
oTpeeIeHHBIN UHTETrpal; YMETH
HaXOAWTh IIPOU3BOJHBIE 3JIEMEHTAPHBIX
(dbyHKIUH, UCIIOJIB3YS CIPaBOYHbIG
MaTepuabl; UCCIENO0BATh B MPOCTEHIINX
ciydasx (QYHKOIUM HAa MOHOTOHHOCTH,
HaXOJUTh HauOOJbIINE W HAUMEHbIIHE
3HaYeHUs (DYHKIUM; CTpOUTh Tpauku
MHOT'O4JIEHOB c UCIIOJIb30BaHUEM
anmapara MaTEMaTHYECKOrO  aHalu3a;
[IPUMEHSTh MPOU3BOAHYIO MPU PEIICHUY]
3a/a4 Ha JIBUJKEHUE; pellaTh IPaKTHKOA
OpPUEHTHUPOBAHHbBIE 3a1aun Ha
HanOOoJIbIINE U HAUMEHBIIINE 3HaYeHHUS, HA
HaXOXJCHUEe  MYTH,  CKOPOCTH U
YCKOPEHUS;

yMETb  ONEpUPOBATh  IMOHSATHIMMU]
JIBIDKEHHE B TPOCTPAHCTBE, MOJOOHBIG
(Gurypsl B NPOCTPAHCTBE; HCIOIb30BaThH
OTHOIIIEHHE IUIOMAZAEH MOBEPXHOCTEN H
00BEMOB MOJI0OHBIX (UTYpP TIPU PELICHUH

3a71a4;




HOBU3HEI, OPUTMHAJILHOCTH,|- YMETh BBIYUCIATH TE€OMETPUUYECKU
[MPaKTUYECKON 3HAYNMOCTH; BEJIMYUHBI  (JUIMHA, YrOJd, IUJIOLIA[b,
- 1aBaTh OIIEHKY HOBBIM CHUTYaIIHsIM,00bEM, IUIOIIATh MMOBEPXHOCTH),
BHOCHUTD KOPPEKTUBBI BUCIIONB3YSl HM3y4yeHHBIE (GOPMYIbl U
eI TeIbHOCTD, OLIEHUBATh|METOIbI
COOTBETCTBUE PE3YIBTATOB LIEJISIM
[1K 1.2. [IpoBoauTH NCHEX)KHOE H3MEpEeHHEe OOBEKTOBMPUMEHSATh  MpaBuUjia  CTOMMOCTHOTO
IIEHEKHOE M3MEPEHHUE  [OyXTaJITePCKOTrO y4eTa HU3MEpPEHUsT OOBEKTOB OyXrajaTepcKoro,
00BEKTOB OCYILIECTBIEHUE COOTBETCTBYIOLIMX|]yUeTa, CIIOCOOBI HAYHCJICHHS
OYyXTaJITepCKOTO OyXTaJITEePCKHUX 3amuceit aAMOpTHU3allii, TMPUHATBIE B  YYETHOMH|
y4yera. OTpaKCHHE B OyXTAJITEPCKOM YUYETEMOIUTUKE SKOHOMHUECKOTO CYOhEeKTa
[PE3YyIbTATOB TIEPEOLICHKH OOBHEKTOB|.
OyXrajaTepcKoro y4era, nepecuera B
pyoaun BBIPAKEHHOU B
MHOCTPAHHOW BalllOTE CTOMMOCTH
AKTHBOB M 00513aTEILCTB




2. CTPYKTYPA M COIEP KAHUE OBIIEOBPA3OBATEJBHOM YYEEHOM

JUCTIIAITJIMHBI

2.1. Oobem o0meo0pa3oBaTeIbHOM YUeOHOM TUCIUIJIMHBI U BBl y4e0HO# padoThl

Bun yueOHo# padoThl

0O0BeM B yacax

O061beM 00pa3oBaTe/IbHOI NPOrpaMMbl THCHUILTHHBI 286
Koncynbranumn 2
CymMmapHasi yueOHasi HATPY3Ka BO B3aMMO/I€iiCTBHH € MpenojaBaTeieM 278
B TOM YHCIIC:

JIEKIUH, YPOKU 186
NPAaKTHIECKUE 3aHATHUS 92
WHIUBUIYQJIbHBINA TTPOEKT -
| K HHX npogeccuoHaAIbHO-0PUEHTHPOBAHHOE cojiep:kaHue 38
(coxep:kaHue MPUKJIATHOTO MOAYJIA)

IIpomekyTouHas aTTecTALMA:

apyras popma kouTpoiis (1 cemectp)

sK3aMeH (2 ceMecT)p) 6




2.2. TemaTHYeCKHUIi IVIAH U coJiep:KaHNe 00111e00Pa30BaATEIbHON YUeOHOH TUCIIUTIINHBI

Koabl
KOMIIETEeHIIMH,
HaumeHnoBaHue pa3aesios H Conepikanue y4eGHOro MaTepnaa H popMbl OPraHH3aIMHU AeSITeTbHOCTH O6beM B (popmupoBanmIo
TeM o0yuaromuxcst yacax cnﬁg;gf::;ﬂ
AJIEMEHT
MPOrpaMmbl
1 2 3 4
OcHOBHOE coJep:xaHue
Pasnen 1. [loBTOpeHue kypca MaTeMaTUKU OCHOBHOM HIKOJIbI 14
Tema 1.1 Copneprkanue yueOHOro MaTepuaia
Llens 1 3a1aun MaTeMaTuKy IpH | ba3oBble 3HAHHUS U YMEHHUS 110 MATEMATHKE B TPOPECCHOHATILHOM U B TOBCEAHEBHON
OCBOCHMH CIICHHUAJIbHOCTHU JEATCIBHOCTH. 2
Tema 1.2 Coneprkanne yaeOHOTo MaTepuana
Yucma u BBIYUCIICHUS. | JIefiCTBUS HAJl MOJOXKUTEIbHBIMUA U OTPULIATEIbHBIMU YUCIIAMU, OOBIKHOBEHHBIMH U
BeIpaxkenus u npeoOpa3oBaHus | ECATHYHBIMH JIPOOSIMHU.
JleiicTBus co cTeneHsaMu, GopMyIibl COKPAIIEHHOT'O YMHOXEHUSI. 2
Tema 1.3. IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COAEPKAHHE (COAEPKAHUE TPUKJ/IATHOIO OK-01, OK-02,
I'eomeTpus Ha IIIOCKOCTH MOYJI1) OK-03, OK-04,
Bunpl minockux ¢uryp U ux miaouas. - -
ITpakTMKO-OpHEHTHPOBAHHBIE 3a/1a4H B KypCce F€OMETPUH Ha INIOCKOCTH 2 OK (())51%_%17( 06,
IIpakTHyeckoe 3ansTue K 1.2
Tema 1.4 Coneprkanre yaeOHOTO MaTepuana
IIporieHTHBIE BEIUUCIEHUS [TpocTblie mpoOLEHTHI, pa3Hble CIOCOOBI MX BbIUMCIIEHUs. CIOKHBIE TPOLEHTHI
IIpakTHyeckoe 3aHsITHE 2
Tema 1.5 Coneprkanne yaeOHOTO MaTepuasa
VYpaBHEHHUS U HEPABEHCTBA Jluneiinsle, KBaspaTHbIE, IPOOHO-TMHEWHbIE YPaBHEHUS U HEPABEHCTBA
IpakTHYecKoe 3aHsATHE 2
Tema 1.6 Cuctems! ypaBHenuit u | Conepxanue yueOHOro mMarepuana
HEpPaBEHCTB 2




CrocoObI penieHuns CUCTEM JIMHEHHBIX ypaBHeHUH. [lonsTus: maTpuina 2x2 u 3x3,
onpenenutenb matpunbl. Meton [Maycca. CucteMbl HEIMHEMHBIX YpaBHEHHUU.
CucreMbl HEpaBEHCTB

Tema 1.7 Coneprkanue yueOHOro MaTepuana
BxoxHoi KOHTPOIIB Bouucnenuss u npeoOpazoBaHus. YpaBHEHHsT M HepaBeHCTBA. ['eomerpus Ha 2
IUIOCKOCTH
Pa3nea 2. IIpsiMmble H VIOCKOCTH B POCTPAHCTBE 16
Tema 2.1. Coneprkanre yaeOHOTo MaTepuana
OcHoBHBIE nonsAtust | [Ipeamer crepeomerpun. OCHOBHBIE MOHATUS (TOYKa, HpsiMasi, IUIOCKOCTb,
crepeoMeTpun. Pacmonoxenue | mpoctpanctBo).  OCHOBHBIE — aKCHOMBI  cTepeomerpuu.  Ilepecekaromiuecs, 2
IPSIMBIX U IIJIOCKOCTEN napajuleJibHble M CcKpemuBaromuecs — npsimble.  [Ipu3Hak M CBOMCTBO
CKpelLMBaroIuxcs NpsiMbiX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DPUTYPBI.
Tema 2.2. Coneprkanne y4eOHOT0o MaTepuana
[TapannensHOCTh npsambix, | [lapamienshubie mnpsiMas U 1iockocTh. Ompenenenue. [lpusnak. CaoiictBa (c
IPAMOi u IUIOCKOCTH, | noka3zarenbcTBoM). [lapamnensusie miockoctu. Onpenenenue. [lpusnak. CpoiicTBa
IIJIOCKOCTEMN (c nokazarenbcTBOM). TeTpasp u ero anemMeHTsl. [lapamienenunen 1 ero 3JeMeHTHI.
CBolicTBa NPOTHBOINOJIOKHBIX I'paHed M JUaroHajJed mapajuielelnuIea. 4 OK-01. OK-03
IToctpoenue ceuenunil. Pemenne 3amay. OK-0 4’ OK-07’
Tema 2.3. Tlepnienaukynspaocts | Conepxkanue yaeOHOro MaTepraa HK” 12
NPAMBIX, IPAMOM M IIJIOCKOCTH, | [lepnennukynspapie npsimbie. [lapannenbHbie mpsiMble, TEPHCHIUKYISPHBIE K )
IUIOCKOCTEMN 10cKOCTH. [Ipr3HaK neprneHuKyIIpHOCTH IPSIMOM U IIJIOCKOCTH. J{oka3arenbCTBo.
Ilepnengukynssp u HakinoHHasA. IlepnengukyispHele 1ockocTd. IIpu3Hak
NEPIEHUKYJIIPHOCTHU IIOCKOCTEN. JloKa3aTenbeTBo. 2
PaccrosiHus B mpocTpaHCTBeE
Tema 24. Teopema o Tpex | Conepxkanue yueOHOro Marepuana
MepIeHINKYIIsIpax "
Teopema 0 Tpex mnepneHAuKyIspax. JlokazarenbCTBO. YToJl MEXIy NpSMOA H 2

IUIOCKOCTBIO. YTOJ MCKAY IIIOCKOCTIMU

IIpojeccrnona/IbHO-OPHEHTHPOBAHHOE CO/IePKAHHE (COAEPKAHNE IPUKJIATHOTO
MOJLYJIs1)




Tema 2.5. [TapamienvHble, | AkcuoMbl — crepeomeTpur.  [lepneHaUKyISIpHOCT,  OpSIMOM M IUIOCKOCTH,
NIEPIIEHIUKYIIIPHBIE, napajieIbHOCTh JBYX IPSMBIX, NEPIEHANKYISAPHBIX IUIOCKOCTH, 4
CKpPELIMBAIOILUECS MTPSIMbIE NEPIEHIUKYISIPHOCTD IIIOCKOCTEN
IIpakTH4eckoe 3ansiTHE
Tema 2.6. Cogepxanue yueOHOro MaTepuasa
Pemenne 3amay. IIpamele | PacrmonoskeHue MPSIMBIX U IJIOCKOCTEH B MPOCTpaHCTBE. [lepneHauKyIsIpHOCTD U
IJIOCKOCTH B IIPOCTPAHCTBE HapajyIeNIbHOCTh NMPSAMBIX U MI0cKocTel. CKpelyBaroyecs npsmbie 2
IIpakTnyeckoe 3ansATHE
Paznen 3. KoopauHaThl M BEKTOPHI 16
Tema 3.1 Coneprkanne yaeOHOro MaTepuana OK-02. OK-03
JlekapToBbl ~ KOOpAMHATHI B | JlekapTOBBI KOOPAMHATHI B MpOCTpaHCTBe. [IpocTeiiiue 3agayn B KOOpAMHATAX. OK-0 4’ OK-O7’
IIPOCTPAHCTBE. Paccrosinue | PaccrosiHue Mexy AByMsi TOUKaMHU, KOOPAWHATBI CEPEANHBI OTPE3Ka 4 ’
MEXy JBYMS TOUKAMHU.
Koopaunatsl cepeirHbl OTpe3Ka
Tema 3.2 Copneprkanue yueOHOro MaTepuaia
BekTops!l B ipocTpaHCTBE. BexTops! B npoctpancTBe. Cll0)KEHHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Yron MEKIY BEeKTOpaMH. | Ha uyucio. KomiutaHapHsle BeKTOpbl. CKalsipHOE TNPOU3BEINCHHE BEKTOPOB.
CraisipHoe npousBe/ieHne | Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTopaMm. KoopanHartel BEKkTOpa,
BEKTOPOB CKaJISIPHOE NPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKY BEKTOPAMH, yroJl 4
MEXy IPSIMOM U IUIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSAMHU. Y paBHEHHUE IIIOCKOCTH.
I"'eomeTprUYECKUI CMBICI ONPENEIUTENS 2X2
Tema 3.3 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COAePKaAHUE (COAepP/KaAHNe IPUKJIATHOTO
IIpakTHKO-OpUEHTUPOBaHHbIE MOYJI1)
3aJa4d  Ha  KoopauHaTHOW | KoopamHaTHas rIOCKOCTh. BhIUMCIIEHHE PAaCcCTOSHHUN M TUIOIMIAJICH Ha IUIOCKOCTH.
IUIOCKOCTH KonuuecTBeHHbIE pacyeTsl 4
IIpakTuyeckoe 3ansiTue
Tema 3.4 Copneprxanue yueOHOro Matepuania




Pemenue 3agau. Koopaunatel u
BEKTOPBI

JlexapToBbl KOOpAMHATHI B IpocTpaHcTBE. BekTopsl B npocTtpancTee. CloKEeHHE U
BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uuciio. KomIumaHapHbIE BEKTOPHI.
CkansgpHoe Npou3BEIACHUE BEKTOpoB. PasznoxkeHue Bekropa 1O  TpeEM
HEKOMIUIaHApHbIM BekTopam. Ilpocreiimme 3amaun B koopauHatax. KoopauHarsl
BEKTOpA, pACCTOSTHUE MEXY TOUKaMU, KOOPJAUHATHI CEPEANHBI OTPE3KA, CKAISIPHOE

IIPOU3BEJICHUE BEKTOPOB B KOOPJAMHATAX, YrOJl MEXAY BEKTOPAMH, YOl MEXKIY 4
IPSIMOM M IJIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTSIMHU
IIpakTH4eckoe 3ansiTHE
Pa3nen 4. OcHoBbl TpuroHomMeTpuu. Tpuronomerpuyeckue GyHKuuu 40
Tema 4.1 Coneprkanre yaeOHOro MaTepuana
Tpuronomerpudeckue (yHkuum | Paguannas mepa yria. [I0BOpOT TOYKHM BOKpYr Hauyajga KoopauHar. OmnpeseneHue
MIPOW3BOJILHOTO  yIJIa, 4YHUCIA. | CHHYCa, KOCUHYCA, TAHT€HCAa U KOTaHI'€Hca. 3HAKU CHHYCa, KOCHHYCA, TAHI'€HCa U 4
PajgnanHas u rpaaycHas Mepa | KOTaHIeHCa [0 YEeTBEPTSIM. 3aBUCHMOCTh MEX/Yy CHHYCOM, KOCHHYCOM, TAHT'€HCOM H
yria KOTAHI€HCOM OJJTHOTO M TOT'0 € yria
Tema 4.2 Ocuosurie | Coznepkanue yueOHOro MaTepHuaia
TPUTOHOMETPUUECKHE Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YTJIOB Ol U
TOXK/IECTBA. - 0. DopMyIbI IPUBEACHUS 4
®opMyIibl IPUBEICHUS OK-01, OK-02,
Tema 4.3 Coneprkanre yaeOHOTO MaTepuana OK-03, OK-04,
Cunyc, KOCHHYC, TaHreHC | CyMMa M pa3HOCTh cUHYcOB. CymMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC OK-05, OK-06,
CYMMBI U Pa3HOCTH JBYX YIJIOB | nBoiHOro yriaa. ®opmynbl monoBUHHOTO yria. [IpeoOpazoBaHusi CyMMBbI OK-07
CuHyCc M KOCHHYC JBOMHOIO | TPUTOHOMETPHYECKHX (YHKIHMHA B TPOHM3BEJCHHEC H MPOU3BEACHUS B CYyMMY. 8
yrina. @opMmynbl IOJIOBHHHOIO | BeipakeHHE TPUTOHOMETPUYECKHX (YHKIMI uepe3 TaHICHC MOJOBHHHOTO
yria aprymenrta. [IpeoOpa3oBaHus MPOCTEUIINX TPUTOHOMETPUUECKUX BhIPaKEHUI TIK 12
Tema 4.4 Coneprkanne ydeOHOTO MaTepuasa
OyHKINH, 150.¢ cBoicTBa. | OONAacTh OMpPEACTICHUS M MHOXECTBO 3Ha4YeHU# (pyHkuui. YETHOCTD, HEUETHOCTD,
CrniocoObI 3a1anust pyHKIHIA nepuoANYHOCTh QyHKIUH. CriocoObl 3a1aHns QyHKIUN 2
Tema 4.5 Copepxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue QyHkumu, | O6nacth ompe/ielICHUs] 1 MHOXKECTBO 3HAYCHUM TPUTOHOMETPHUYECKUX (PYHKITUH.
WX CBOMCTBA U Tpaduku YETHOCTH, HEYETHOCTD, MEPUOIUYHOCTh TPUTOHOMETpHUUeCKUX (QyHKIui. CBoOlicTBA 2

U rpaduku QyHKIUI Y = COS X, Y = Sin X, Y = tg X, Y = ctg X.

Tema 4.6

Coneprxanue yueOHOTO MaTepraia

Cixatue u pacTskeHue rpaduKoB TPUTOHOMETPUUYECKUX (PYHKIIUH.




[IpeoGpazoBanue rpaduKoB
TPUTOHOMETPHUYECKUX PYHKITHIA

IIpeoOpazoBanue rpa@ kOB TPUTOHOMETPUUCCKUX (DYHKIIUN

HpaKaneCRoe 3aHATHE

Tema 4.7
Onucanve TPOU3BOICTBCHHBIX
MIPOIIECCOB c IIOMOILIIO

rpadukoB GyHKIHMI

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE CO/IePKaAHME (COePKAHUE PUKJIIATHOTO
MOJLYJIs1)

Hcnonp30BaHne CBOICTB TPUTOHOMETPUYECKUX (PYHKIMNA B HpodecCHOHATbHBIX
3aja4ax

IIpakTnyeckoe 3aHsiTHE

Tema 4.8
OOpaTHbIe TPUTOHOMETPUIECKUE

byHKIMN

Copepxanue yueOHOro MaTepuaa

OOpatHbie TpuronomeTpruyeckue pyHkuuu. Mx coiicta u rpaguxu

Tema 4.9 Tpuronomerpuueckue
ypaBHEHHsI U HEPABEHCTBA

Cogepxanue yueOHOro MaTepuaa

VYpaBHeHue COS X = a. YpaBHEHHUE sin X = a. YpaBHeHue tg X = a, ctg X = a. Pemenue

TPUTOHOMETPUYECKUX YpaBHEHUI OCHOBHBIX THUIIOB: IPOCTEHUINE
TPUTOHOMETPUYECKUE YPaBHEHUS, CBOASINMECS K KBaAPAaTHBIM, pELIAEMbIe
Pa3I0KEHUEM Ha MHOXKMTEIIU, OAHOPOJHBIE.
IIpocreiimre TPUrOHOMETPUYECKHE HEPABEHCTBA

Tema 4.10 Copepxanne yueOHOro MaTepuana

CucreMbl TPUTOHOMETPHYECKUX | CHCTEMBI IPOCTEHIIIMX TPUTOHOMETPHUYECKAX YPABHEHHUI

YpaBHEHUU

Tema 4.11 Copneprxanue yueOHOro Matepuaia

Peurenne 3ajaq ocHOBHI | [IpeoOpasoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. Pemenne

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHUM M HEPABEHCTB B TOM YKCIIE C HMCIOIb30BAaHUEM

Tpuronomerpuueckue GyHKIUU

CBOWCTB (pyHKIUI.

IIpakTH4yeckoe 3aHATHE

Pasznea 5. KomiuiekcHbie yncia

Tema 5.1 Coneprkanne yaeOHOTO MaTepuasa

KommekcHbie uncna [Tonsitue komrmiekcHOro yucia. ConpspkeHHblE KOMITJIEKCHBIE YHCIa, MOIYJIb U
apryMeHT KOMIUIEKCHOro umcia. Popma 3amucu KOMIUIEKCHOTO — YHCIIA
(reomeTpuueckasi, TpUTOHOMETpUYECKas, anreOpanueckas). ApupMeTHYecKHe
JENCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU

Tema 5.2 Coneprkanne yaeOHOTO MaTepuana

[Tpumenenue KOMIUICKCHBIX | BpINoNHEHNE pacueToB ¢ MOMOIIBIO KOMIUIEKCHBIX uncel. I[puMepsl nenoab3oBaHus

R 15(¢/SA)

KOMIIJICKCHBIX YHCCII




| [IpakTHYecKoe 3aHsATHE

Paznen 6. [IpousBogHas pyHKI UM, ee IPUMEHEHNE 40

Tema 6.1 Copepxanue yueOHOro MaTepuaa

Ilonstne IPOM3BOAHON. | OmpeneeHne YMCIIOBOM IMOCIEI0BATEIFHOCTH U CHOCOOBI ee 3amanus. CBoiicTBa

DopmyIbl U MpaBWIA | YUCIOBBIX I[OCieAoBaTeabHOCTEN. OmpeneneHue Mnpezesia I0CIe0BaTeIbHOCTH.

nuddepeHmpoBanms Beruucnenne  npenenoB  mocienosarenbHocTed.  [lpenen  ¢yHkumm - Ha 2
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [lpupamenue aprymenra. [lpupamienne
¢bynkuuu. 3anaud, NPUBOJAINME K TOHATHIO Mpou3BOoAHOW. Omnpenenenue
IIPOU3BOJHON. AJITOPUTM OTBICKaHUS IPOU3BOAHOMN

Tema 6.2 Copneprkanue yueOHOro MaTepuaia

ITpounsBoanbie CymMMBbl, pasHOCTH | Dopmyisl nuddepeniuposanust. [Ipasuna auddepeHnrpoBanms 6

IIPOU3BEACHUS, YACTHOTO

Tema 6.3 Copneprkanue yueOHOro MaTepuaia

[TpouzBoHbIe Onpenenenne cnoxHoi (yHKmuu. [Ipon3BoAHAS TPUTOHOMETPHUECKUX (DYHKITHIA.

TpUTrOHOMETpHUEeCKUX (QyHKUU. | [Ipor3BoIHAS CIOXKHON QYHKIIUU

[IpousBoaHas CJIOKHOM 6

byHKIIMN

Tewma 6.4 Coneprkanne ydeOHOTO MaTepuana

Tonsrue - 0 HeMpepLIBHOCTH [Tousitue HenpepbiBHOM QyHKIMH. CBOMCTBA HENpepbIBHON (yHKINHU. CBSI3b MEXKIY

bymxums. MeToz nHTEpBaoB HENPEPbIBHOCTHIO U TUPHEPEHITUPYEMOCTHIO (PYHKIIMU B TOUKE. AJITOPUTM PELIECHUS 2
HEPAaBEHCTB METOJIOM HHTEPBAJIOB

Tema 6.5 Coneprkanrie yaeOHOTO MaTepuana

'eomeTpuueckuii u Gusndeckuil | ['eOMETPUYECKUIT CMBICT MPOW3BOAHON (DYHKIHMH — yIJIOBOM KO3 PUIMEHT

CMBICJT IPOU3BOIHOM KacaTeJIbHOM K rpaduky (QyHKIMM B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
GyHKIIMU. AJTOPUTM COCTaBJIEHMSI YpaBHEHHS KacaTeNbHOM K rpapuky QyHKIUU 4
y=f(x)

Tema 6.6 Cogepxanre yueOHOro MaTepuaa

Ousnyeckuit CMBICTT | DU3NYecKuil (MEXaHUYECKU) CMBICI MPOM3BOJHOW — MTHOBEHHAsi CKOPOCTH B

MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v =S’ (1)

poeCCHOHATBHBIX 3a/1a4axX 2

Tema 6.7

Coneprxanue yueOHOTO MaTepraia

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK1.2




MOHOTOHHOCTE
Touku 3KCTpEMYMa

dhyHKIUN.

Bospacranue u yObiBaHMe (YHKIMM, COOTBETCTBHME BO3pACTaHUsA U YyOBIBaHUSA
¢yHkuuu 3HaKy mnpou3BOAHOM. IloHSATHE TPOM3BOAHON BBICIIETO TMOPSIKA,

COOTBETCTBHUE 3HAKa BTOPOU MPOU3BOAHON BBIMTYKJIOCTH (BOTHYTOCTH) (PYHKIIMH Ha 4
oTpe3ke. 3aJaud Ha MAaKCUMyM U MUHUMYM. [loHATHE acHMMITOTHI, CIIOCOOBI MX
onpezeneHusl. AJITOpUTM HccleoBaHUsA (DYHKUHMHM W TOCTpOeHHUs ee rpaduka c
MOMOIIBIO TPOU3BOTHOMU. J[poOHO-NTMHEeHAs PyHKIUS
Tema 6.8 Copepxanrie yaeOHOro MaTepuaa
UccnenoBanne  QyHkimii  u
NOCTpOEHHE rPadUKOB HccnenoBanue GyHKINN HA MOHOTOHHOCTD U ITOCTPOEHHE TPa(UKOB. 4
Tema 6.9 Haubonemee wu | Conepxanue yueOHOro Marepuaia
HauMeHblee 3HaueHus yHKuuKM | HaxoxaeHne HauOOJBIIET0 M HAUMEHBINEro 3HaueHWH (YHKIHH, MOCTpOCHHE
rpad)MKOB MHOTOWICHOB C MCIIOJIH30BAHUEM allllapaTa MaTeMaTUYECKOTO aHaJIi3a 2
Tema 6.10 IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE CO/IepP KaHue (COoIepKAHUE MPUKJIATHOTO
Haxoxnenue ONTUMAJILHOTO | MOAYJISI)
pe3ynbTara c nomoieio | HauMensiee u Hanbosiplee 3HaueHue QyHKIUU 6
HpOI/I3BOI[HOI71 B MPAKTUYCCKUX HpaKTuqeckoe 3aHATHE
3ajadax
Tema 6.11 Coneprkanre yaeOHOTO MaTepuana
Penrtenne 3amau. llpowsBomnas | dopmyinsl u npasuia quddepenunposanus. Mcciaenopanne GyHKINH ¢ HOMOLIBIO
¢byHKIIMH, ee TPUMEHEHNE npousBogHoN. Hanbonbiee 1 HanMeHblee 3HaueHus: QyHKIUU 2
IIpakTHyeckoe 3ansiTne
Pa3znen 7. MHOTOrpaHHMKHM ¥ TeJia BpallleHUsI 26
Tema 7.1 Coneprkanne yaeOHOTO MaTepuasa OK-01, OK-02,
Bepiunei, pedpa, rpanu | [Tonsitue MHororpaHHuka. Ero smemeHThl: BepuinHbl, peOpa, rpaHu. Juaronans. OK-03, OK-04,
MHOTOI'paHHHUKA Ceuenue. Boinykiibie M HEBBIITYKJIbIE MHOTOTPAHHUKU OK-05, OK-06,
Ilpusma, ee cocraBusromue, | [Toustue npusMsl. Ee ocHoBaHWs W OOKOBBIE IpaHu. Beicota mpusmel. [IpsMas u 2 OK-07
ceuenue. [Ipsmas u mpaBuibHAs | HakiIOHHAsS mpusMma. [IpaBuibHas npusMa. Ee ceueHne TTK 1.2
TIPU3MBI '
Tema 7.2 Copneprxanue yueOHOro MaTepHuaia




[Tapannenenunen, kyo. Ceuenue
Ky0Oa, mapajuieNenumneia

[Mapasutenenwumes, CBOMCTBA MPSIMOYTOJBHOTO Mapayiesnenumnena, kyo. CedeHue
Ky0a, mapasuienenumnena

Tema 7.3

[Tupamuna, ee cocTaBiss OIIKUE,
CeYycHHUeE. IIpaBuibHas
IUpaMua. YceuenHas

nupamuja. bokoBas u monHas

Coneprkanue yueOHOro MaTepuana

[Tupamuna u ee sanmemenTsl. Ceuenue nupamuabl. [IpaBunbHas nupamuaa. Y ceueHHas
nupamMua.
[Tnomaas 60KOBOM U TTOJHON MOBEPXHOCTH MPU3MBI, THPAMHIBI

MMOBEPXHOCTh MIPU3MBI,
MIUPaMU/IbI
Tema 7.4 IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IePKAHUE (COePKAHUE PUKIIATHOTO
[Ipumepsnr CUMMETPHN B | MOAYJISA)
npodeccuu. CumMeTpus B IPUPOAE, APXUTEKTYPE, TEXHUKE, B OBITY
IIpaBuiibHBIE  MHOTOrpaHHMKH, | [ToHSTHE MpaBMIIBHOTO MHOTOrpaHHHKA. CBOMCTBA MPaBMIIBHBIX MHOTOIPAHHUKOB
UX CBOMCTBa

IIpakTuyeckoe 3ansiTue
Tema 7.5 Coneprkanne ydeOHOTO MaTepuana 2 ceM
Huwmuap,ero  cocrapisromue. | [umuaap u ero anemeHTsl. CedeHue MUIMHAPa (MapaiieIbHOe OCHOBAHHIO U OCH).
Ceuenue nunuHapa Pa3Beprtka nunmnapa
Tema 7.6 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COiePKaHUeE (COaep/KaHNe IPUKJIATHOTO
Konyc, ero cocraBisronye. | MOayJisi)
Ceuenue KoHyca. Konyc u ero anemenTsl. CeueHne KoHyca (mapajiieibHoe OCHOBAHHUIO U MTPOXOsIIee
Vceuennnli  koHyc. CeueHue | yepes BepIIHHY), KOHHYECKHE ceueHMs. Pa3BepTKa KOHyca

YCEUEHHOT0 KOHYCa.

Y cedeHHbIH KOHYC. Ero o6pa3yloma51 u BeicoTa. CeucHue YCCUYCHHOI'O KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.7
[ap u chepa, ux ceyeHus

Cogepxanne yueOHOro MaTepuaa

[Tap u cdepa. Bzaumuoe pacrionoxenne chepsl u iockoct. CeueHue mapa, chepbl

Tema 7.8

Cogepxanne yueOHOTo MaTepuaa




I[Touatne 00 o00bEMEe Tela.

[Tonsitue 06 obbeme Tema. OObeM Kyba M TPSAMOYTOJBHOTO TMapajlie/IeHIe/a.

OtHomenue 06beMoB 1Mo00HBIX | O0beM npu3Mbl U nuMHApa. OTHOIIEHHE 00bEMOB OA00HBIX Tel. ['eomeTpruueckuit 2
Ten CMBICT OIIpe/IeUTeNs 3-Iro mopsaIKa
O6beMbl u TJIOILAIN
MOBEPXHOCTEH Tell
Tema 7.9 Coneprkanue yueOHOro MaTepuana
KoMOnHanun MHOrorpaHHukoB | O0beMbl IHpamMuibl ¥ KoHyca. OObem mmapa. Ilmomamd MOBEPXHOCTEH Tel
U TeJ BPAILCHU KoM0OuHammu reoMeTpuueckux Tein 4
IIpakTHyeckoe 3ansiTue
Tema 7.10 Coneprkanne yueOHOTo MaTepuana
I'eomerpuyeckne  komOMHauMM | Mcronp3oBaHne KOMOWHAIMH MHOTOTPaHHHKOB M TeJ BpAIICHUS B IPaKTHKO-
Ha IPaKTHKE OPUEHTUPOBAHHBIX 33/1a4ax
IIpakTHyeckoe 3aHsITHE 4
Tema 7.11 Coneprkanre yaeOHOTo MaTepuana
Pemmenune 3a1a4. | OOBEMBI U IJIOLIAAHN TOBEPXHOCTH MHOTOTPAaHHUKOB U TEJI BPALLICHUS
MHOFOFpaHHI/IKI/I 144 TClla HpaKTuquKoe 3aHATHE 2
BpalleHus
Pa3nen 8. [lepBoodpa3Has GyHKIUH, ee MPUMEHEHHE 14 OK-01, OK-02,
Tema 8.1 Copneprxanue yueOHOro MaTepHuaia OK-03, OK-04,
[TepBooOpazHas (GyHkMHE. | Bagaya 0 BOCCTAHOBJEHHHM 3aKOHA JIBMOKEHHUS 10 M3BECTHOM CKOpOCTH. [loHsATHE OK-05, OK-06,
[IpaBuna HaXOXJCHHS | uHTerpupoBanusa. O3HAKOMJIEHHE C TOHSATHEM HHTErpaia M mepBooOpa3HOM i OK-07
EPBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3agay Ha cBsI3b MEPBOOOpa3HONW M €€ MPOU3BOIHOM, IIK1.2
BBIYHCIICHHE TIEPBOOOpa3HON s JaHHOW (QyHkiuu. Tabmuma dopmyn amis
HaXO0KJIeHUs IepBOOOpa3HbIX. M3yueHue npaBuiia BBIYUCICHUS IEPBOOOPA3HOM 2
Tema 8.2 ITnomans | Comeprkanue yueOHOTO MaTepraia
KPUBOJIMHEHHOM Tpaneuuy. | 3ajauy, NMPUBOASIIME K TOHSTHUIO OINPEAEICHHOrO0 HWHTErpaja — O BBIUYHCICHHUU
®opmyna HetotoHa — JIeliOHuIa | muiolaan  KPUBOJIMHEHHOW — Tpameiud, O MepeMelieHHH Toukd. [loHsTHEe
omnpenenéHHoro uHTerpaia. ['eomerpuueckuii 1 GU3MUECKUI CMBICT ONIPEACICHHOTO 4

unterpana. ®opmyna Hetotona— JleitOnuma

Tema 8.3

Cogepxanre yueOHOro MaTepuaa




Heonpenenennnlit U
OTpe/IeTICHHBIN HHTETPaIbI

ITousrue HEOMMPECACIICHHOI'O HHTECIpaia

Tema 8.4

Copepxanue yueOHOro MaTepuasa

[lonsTne 00 onpeneneHHOM | ['eoMeTPUYECKHUI CMBICI OPEETIEHHOTO HHTErpalia
UHTErpaje KaK IUIOIIAH 2
KPHUBOJIMHEWHOM Tpanenun
Tema 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEeP:KaAHUE (COMePKAHUE TPUKJIATHOTO
OnpeneneHHBIE ~ WHTETpAl B | MOZYJIA)
KU3HU I'eomerpuuecknii  cmbicn  onpeneneHHoro wuHrerpana. ®opmyna Herootona -

JleliOHua.

Pemenue 3a1a4 Ha MpUMEHEHNE UHTETPaJIa ISl BBIYUCICHUS (PU3NIECKUX BETHUNH

U TUIOImaei 2

IIpakTH4yeckoe 3aHsITHE
Tema 8.6 Copneprxanue yueOHOro MaTepHuaia
Pemenue 3agau. IleppooOpasnas | [lepBooOpasnas ¢pynkuuu. [IpaBuia HaxoxaeHus iepBooOpasHbix. Ee npruMeHeHne
¢byHKINH, ee TPUMEHEHNE IIpakTuyeckoe 3ansiTHE 2
Paznen 9. Crenenu u kopuu. Ctenennast pyHkuus 18
Tema 9.1 Copepxanne yueOHOro MaTepuana
Crenennas GyHKIHA, €¢ | [lonsiTue KOpHS N-OM CTENEHU U3 JECHCTBUTEIBHOIO yncia. OyHKIUU y = VX ux
CBOMCTBA cBoiicTBa U rpaduku. CBolicTBa KOPHS N-0if CTENEHU 4
Tema 9.2 Cogepxanue yueOHOTo MaTepuaa
ITpeoOpa3oBanue BoipaxeHuil ¢ | [IpeoOpazoBaHme UppPAMOHATBLHBIX BEIPOKESHUN
KOPHSIMH N-OW CTETNIEHU IIpakTH4eckoe 3ansitue 2
Tema 9.3 Cogepxanue yueOHOTo MaTepuaa OK-01, OK-02,
CaoiicTsa CTETeHH ¢ | [TonATHE CTENEHU ¢ TOOBIM PalMOHAILHBIM TToKazaTeneM. CTeneHHble QYHKINH, HX OK-03, OK-04,
paloOHaIbHBIM U | cBOiicTBa M rpaduKu OK-05, OK-07
JeHCTBUTENBHBIM MTOKa3aTEISIMU 4
Tema 9.4 Copepxanne yueOHOro MaTepuasa
Permenue UppaIMOHATILHBIX | PaBHOCHIIBHOCTH MppallMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB. METO/ABI X PELICHHUS.
YpaBHEHUI U HEPABEHCTB Pemenue nppaiinoHanbHeIX ypaBHEHUI 1 HEPABEHCTB

4

IIpakTH4yeckoe 3andaTHE

Tema 9.5

Coneprxanue yueOHOTO MaTepHana




Crenenu u kopHu. CreneHHas

Onpenenenne creneHHoW (yHKIUU. Mcrmonp30BaHHE €€ CBOWCTB TPH PEHICHUH

GbyHKIHS YPaBHEHUI U HEPABEHCTB 4
IIpakTHyeckoe 3ansiTHe
Pa3nenl0. Iloka3zaTtenbHas GyHKIMA 18
Tema 10.1 Coneprkanue yueOHOro MaTepuana
[lokasarenbnas  ¢Qynkums, ee | CrerieHb ¢ MPOU3BOJBHBIM  JICHCTBUTENBHBIM  TOKasareieM.  OmnpeneseHne
CBOMCTBA MoKa3aTeJIbHOW (DYHKIMH, € CBOMCTBAa M rpaduk. 3HAKOMCTBO C NMPUMEHEHHEM
nokazareiabHOl (yHKIMU. PenieHne mokasaTenbHBIX YpaBHEHHH (yHKIMOHAIHHO-
rpauIeCcKUM METOI0M 6
Tema 10.2 Copneprxanue yueOHOro MaTepHuaia
Pemenue MOKa3aTe/IbHBIX | PemieHne noka3arelbHbIX YPABHEHUN METOIOM YPAaBHUBAHUS [IOKA3aTENEH, METOI0OM OK-01, OK-02,
YPaBHEHUI U HEPAaBEHCTB BBEJICHUSI HOBOM TNEPEMEHHOM, ()YHKIIMOHAIBLHO-TpapHUEcCKuM MeTooM. Pemienue OK-03, OK-04,
MOKa3aTeJIbHBIX HEPABEHCTB 6 OK-05, OK-07
IIpakTH4yeckoe 3aHsITHE
Tema 10.3 Copneprkanue yueOHOro MaTepHuaia
Cucrembl NOKa3aTenbHbIX | Pemienue cucreM nokasaTellbHbIX YpaBHEHHM 2
YpaBHEHUU IIpakTH4yeckoe 3ausTHE
Tema 10.4 Cogepxanne yueOHOro MaTepuaa
Pemenue 3amau. [lokasarenbHas | PemieHne Moka3aTeNbHBIX YpaBHEHHH METOJOM YpaBHHMBaHHs MOKa3aTeleil u 4
byHKIMS METOJIOM BBEJEHHUSI HOBOM NEPEMEHHON. Perenne nmokasaTebHbIX HEPABEHCTB
Pa3nea 11. Jlorapu¢gmel. Jlorapupmuyeckas GyHkums 26
Tema 11.1 Cogepxanne yueOHOro MaTepuana
Jlorapupm umcna. Jecaruunsiii | Jlorapudm uncia. J[eCATHYHBIN U HATYPATIbHBIM JIOrapu(MBI, YUCIIO € 4
U HaTypajbHBIM Jorapudmsl,
YHCIIO e OK-01, OK-02,
Tema 11.2 Cogepxanre yueOHOro MaTepuaa OK-03, OK-04,
CaoiicTBa norapudmoB. | Coiictsa norapudmos. Omnepaiius J0orapupMHPOBAHUSL. OK-05, OK-07
Onepanus gorapupmMupoBaHust 6 TIK1.2,
Tema 11.3 Cogepxanre yueOHOro MaTepuaa
Jlorapudmuueckas pynkuus, ee | Jlorapudmuueckas GpyHKIUS U €€ CBOMCTBa 4

CBOICTBa

Tema 11.4

Copepxanre yaeOHOTo MaTepuaa




Pemenue JorapupMUUECKUX
YpPaBHEHUI U HEPABEHCTB

[Tousitue norapupmuyeckoro ypaBHeHHs. Omnepauus HOTEHIUpPOBaHUSA. Tpu
OCHOBHBIX METO/JA pCIUICHHs JOrapu(MHUUYECKUX ypaBHEHUH: (QYHKIMOHAILHO-
rpaduyueckuid, MeToj MOTCHIHMPOBAHMs, METOJl BBEACHHS HOBOW MEpeMEHHOM.

Jlorapudmudeckne HepaBeHCTBA 2
IIpakTnyeckoe 3aHsiTHE
Tema 11.5 Coneprkanue yueOHOro MaTepuana
Cucrembl Jorapu(pMUIECKUX | AJITOPUTM PEUICHUSI CHCTEMBI YpaBHEHHH. PaBHOCHIBHOCTB JIOTaApUPMHUIECKUAX 4
YPaBHEHUI YpaBHEHUI U HEPABEHCTB
Tema 11.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IePKaHUe (CoAepKaHUe IPUKJIATHOTO
Jlorapudmel B mpupoAe U | MOLYJIA)
TEXHHUKE [lpumenenne  norapudma. Jlorapupmuyeckas cnmpanb B mpupope. Ee
MaTeMaTUYECKHEe CBOMCTBA 2
IIpakTHyeckoe 3ansiTue
Tema 11.7 Copneprxanue yueOHOro MaTepuaia
Pewenue 3amay.  Jlorapumel. | Jlorapudmuueckas GyHKims. Pemenue npocTeiumx JorapupMHIeCKUX ypaBHEHHI 4
Jlorapudmuueckas QyHKIuS
Pa3nes 12. MHo:kecTBa. DjieMeHTHI Teopun rpagos 6
Tema 12.1 Cogepxanue yueOHOro MaTepuaa
MHozxecTBa [Tonsitue MmHOkecTBa. [logmHOXkecTBO. Oniepaliuu ¢ MHOKECTBAaMH 2
Tema 12.2 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COlepkaHue (coaep:KaHue NPUKJIATHOTO
Onepanuu ¢ MHOXKECTBaMH MOJYJIsT)
Onepanuy ¢ MHOXKeCTBaMHU. Pelrienre npukiiagHbIX 3a/1a4
TIpakTHyecKoe 3aHATHE 2
Tema 12.3 Copepxanue yueOHOro MaTepuasa
I'pachr. [Monsitue rpada. CBsa3HbI rpad, 1epeBo, LUK Ipad Ha IIOCKOCTH
Pemenne 3anad. MHoxecTsa, Onepanuu ¢ MHO)KecTBaMH. ONKCaHie pealbHbIX CUTYallUii ¢ TOMOIIBIO MHOYECTB. 2
I'pacher 1 ux npuMeHeHHE [Ipumenenue rpadoB K PEIICHHUIO 3a/1a4
Pazgen 13. DiaeMeHTbI KOMOMHATOPUKH, CTATHCTHKHU ¥ TEOPUH BEPOSITHOCTEI 10 OK-01 OK-02
Tema 13.1 Coneprkanne yaeOHOTO MaTepuasa OK-OS’ OK-0 4'
OcHoOBHBIE nousatus | [lepecTaHOBKH, pa3MEILIEHUs, COUETaHMSL. 2 ’ ’
KOMOHWHATOPUKHI OK-05, OK-07
Tema 13.2 Copneprxanue yueOHOro MaTepHaia




CoOpITHE, BeposSITHOCTh | COBMECTHBIE M HECOBMECTHBIE COOBITUS. TeopeMbl O BEpOATHOCTH CYyMMBbI COOBITHH.
COOBITHSI. Crnoxenue U | YcIoBHAs BEpOSATHOCTh. 3aBHCHMBIE M HE3aBUCHMBbIE COOBITHS. TeopeMbl o0
YMHOKEHUE BEPOATHOCTEN BEPOSATHOCTH IIPOU3BEIEHUS COOBITHH. 2
Tema 13.3 IIpodeccnoHanbHO-0OPHMEHTHPOBAHHOE COAepPKaHue (ColepKaHNe NPUKJIAHOTO
BepostHocTh B | MOAYJISA)
npodeccHoHaANBHBIX 331a9ax OtHOCHUTENbHAsT YacTOTa COOBITHS, CBOMCTBO ee ycToWunBocTU. CTaTUCTHUECKOE
olpeieneHue BeposaTHOCTH. OLeHKa BEpOSITHOCTH COOBITHS
IIpakTH4yeckoe 3aHsITHE 2
Tema 13.4 Copneprkanue yueOHOro MaTepuaia
JluckperHas coyvaiiHas | Bugbl ciyuaiiHbix BeiauuuH. OmpeieneHue JAMCKPETHOW CIyYailHOM BEIMYMHBI. 2
BEIIMYUHA, 3aKOH € | 3aKkOH paclpeAesieHUs] JUCKPETHOM Ciy4ailHoil BenuuuHbl. Ee 4uciioBble
pacrpeesneHusl. XapaKTEPUCTUKH.
3anaun MareMaTtu4eckon | Bapuauuonusiii  psig.  [loauron wactor u  rucrorpamma. CTaTUCTHYECKHE
CTaTUCTUKH XapaKTEPUCTHKU psiJia HAOII0JaeMbIX TAHHBIX
Tema 13.5 IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE CO/IepP KaHue (CoepKaHUe PUKJIIATHOTO
CocraBnenue TalJIuI U | MOYyJIs1)
yarpamMm Ha IIPaKkTUKE [TepBuunas 06paboTKa CTATUCTHUECKUX JaHHBIX. [ paduueckoe uxX mpeacTaBieHHeE.
HaxosxneHne cpelHuX XapakTepUCTUK, HAOII01aeMbIX JJAHHBIX
IpakTHYecKoe 3aHATHE 2
Pa3nen 14. YpaBHeHus U HepaBEeHCTBA 26 OK-01, OK-02,
Tema 14.1 Copepxanue yueOHOro MaTepuasa OK-03, OK-04,
PaBHOCHIIBHOCTL ypaBHEHHH W | PaBHOCHJIBHOCTh ypaBHeHWH u HepaBeHcTB. Ompenenenus. OCHOBHBIE TEOPEMBI OK-05, OK-06,
HepaBeHCTB.  OOLIME  METOMBI | paBHOCHIIBHBIX IIEPEX0/IaX B YPABHEHHSX U HepaBeHCTBax. OOLINe METOIbI PELICHHUSI OK-07
peIICHHS YpaBHEHUI: NEpexo] OT paBeHCTBA (PYHKIHMM K paBEHCTBY AapryMEHTOB JUIs 4 K 1.2,
MOHOTOHHBIX (DYHKIIHI, METO/ pa3ioKeHUsI Ha MHOKUTENN, METO]I BBEICHUSI HOBOM
NepeMEeHHO, (PYHKIIMOHAIBHO-TpadUUeCKuil METOJT
Tema 14.2 Coneprkanne yaeOHOTO MaTepuasa
I'papuuecknii mMeron pemenus | OOuIMe METOBI PEIICHHS HEPABEHCTB: MEPEXO/1 OT CPABHEHUSI 3HAYCHU M (YHKIMH K
YpaBHEHUI, HEPABEHCTB CPaBHEHMIO 3HAYEHUI apryMEHTOB JIJI1 MOHOTOHHBIX (DYHKIIMI, METOJl HHTEPBAJIOB,
byHkuMoHaNBHO-Tpaduueckuit MeTo. ['paduueckuit MeTo1 perieHus: ypaBHEHUH U 4

HEPaBEHCTB

Cogepxanre yueOHOTo MaTepuaa




Tema 143 VYpaBHeHUs W

Onpenenenrie Moayid. Packpeitue wmonynss 1o omnpeneneHuto. [Ipocreitmme

HEPABEHCTBA C MOJYJIEM YpaBHEHHSI M HEPAaBEHCTBA C MOAyieM. [IpuMeHeHne paBHOCHIIBHBIX IEPEXO0/I0B B 4
OTIpENIeICHHBIX TUIIaX YPABHEHUH U HEPABEHCTB C MOYJIEM
Tema 144  VYpasaenuss u | Conepxanue yueOHOro marepuaia
HEPaBEHCTBA C IapaMeTpamu 3HaKOMCTBO ¢ napameTpoM. [Ipocreiiiine ypaBHeHs U HEpaBEHCTBA C HapaMETPOM 6
Tema 14.5 IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE COAepkaHue (ColepKaHNe NPUKJIAHOTO
CocraBnenue u peleHue | MOaYyJIs)
npodeccHOHANbHBIX  3a/ad ¢ | PemieHne TeKCTOBBIX 3a7a4 NPOo(ecCHOHATBHOTO COACPIKAHUSI
MIOMOILBIO YpaBHEHUH IIpakTuyeckue 3aHATHS 4
Tema 14.6 Copneprxanue yueOHOro MaTepHuaia
Pemenue 3amay. Ypasnenus u | OOmme METObl PEICHHs] YpaBHCHUN. YpaBHEHHS M HEPABCHCTBA C MOJIYJIEM U C
HEpaBeHCTBa napaMeTpamu
IIpakTHyeckoe 3aHsATHE 4
NuauBuayajibHbIi NPOEKT -
Koncyabrauus 2
IIpome:kyTouHAasi aTTecTANHUS 6
apyras popma koHTpos (1 cemectp)
sK3aMeH (2 ceMecTp)
Bcero: 286




3. YCJIOBUS PEAJIM3AIIAA ITPOT' PAMMBI OBIIIEOBPA3OBATEJILHOM YUEBHOM
JUCIHHUIIVIMHBI «<MATEMATHUKA»

3.1. Jlns peaau3zanuu TporpaMMmbl 001Ieo0pa30BaTeJbHOH Y4eOHOH JIUCHUNIHHBI

NpelyCMOTPEHbI CileyIoIHe ClielHaJIbHbIe IOMeIeHH

Kabuner MaTemaTuku, OCHAUICHHBIH OOOpPYJOBAaHMEM M TEXHUYECKUMHU CpEICTBaMU
oOyueHusI:

Pabouue mecta npernonasaress U o0ydaromuxcs: J0cKa MeoBasi — | MIT., CTON yYeHUYECKH
— 15 wr., cryn yuennueckuid — 30 wr., cton — 1 wr., cryn — 1 mrT.

Texnuueckue  cpenctBa  OOy4eHHS: MIEPCOHAJIBHBIA ~ KOMIIBIOTEp B coope;
MHOTO()YHKIIHOHAJILHOE YCTPOWCTBO; KOMIUJICKT NPOCKIIMOHHBIH MYJIbTUMEAMWHBIA B COCTaBe
(TIpoekTop, 3KpaH).

3.2. UudopmaniuoHHOe 00ecniedeHHEe peaaTu3aluu NporpaMmbl

baBpun, W. 1. Maremaruka A TEXHHYECKUX KOJUIEIKEH U TEXHHUKYMOB : YYEOHUK U MPAKTHKYM
st cpeqHero npodeccroHanbHOTO OOpaszoBanus / WM. U. bapun. — 2-¢ w3m., ucmp. W JOIM. —
MockBa : MzparensctBo HOpaiit, 2023. — 397 c. — (IIpodeccuonanbHoe o6pa3oBaHue). —
ISBN 978-5-534-08026-1. — Tekct : anexTponHbiii // O6pa3oBarenpHas iardopma FOpaiit [caiit].
— URL.: https://urait.ru/bcode/512900 (nata obOpaienus: 05.02.2024).

MaremaTrka: anrebpa M Hadalla MaTEeMaTHYeCKOrO aHaiuu3a, TeoMeTpus. AnreOpa W Hadaia
maTemaruueckoro ananm3a 10-11kn [Tekcr]: yueOHuk: 0a30BbId U YriyONEHHBIA YPOBHH  /
[1.A.Amumos, FO.M.Komssrua, M.B. TkaueBa u np.- 12-e uzn, crep.- M.: [IpocBemenne, 2024.- 463c.
Matematuka: anreOpa W Hadaja MaTeMaTHMYecKoro ananu3a, reomerpus. ['eomerpus 10-11xn
[Texcr]: yueOHuK: 6a30BbIi 1 yriyoneHHsid ypoBau / JI.C.Aranacsn, B.®.byrysos, C.b.Kanomues
u 1p.- 11-e u3n, crep.- M.: IIpocBemenue, 2023.- 287c.

boromonoB, H.B. MaremaTtuka : y4eOHUK Ui CpeIHEro NpoQecCHOHANIbHOIO OO0pa3oBaHUs

H. B. boromornog, II. U. Camoiinenko. — 5-e¢ u3n., mepepald. u gom. — Mocksa : M3naTenscTBo
[Opaiit, 2023. — 401 c. — (IIpodeccronanpHoe obpazosanme). — ISBN 978-5-534-07878-7. —
Texct : oanektpoHHbI // OOpa3oBarenbHas 1uiatdopma FOpaiitr  [caiit]. — URL:

https://urait.ru/bcode/511565 (nara obpamienus: 05.02.2024).



https://urait.ru/bcode/512900

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUSI
OBIEOBPA30OBATEJIbHOU YYEBHOU JNCHUIIJIMHBI

KoHTposib M omleHKa pe3yabTaTOB OCBOEHHUS O00IIe00pa3oBaTeIbHON Y4eOHON NHUCHUIIIMHBI
pacKphIBalOTCS Yepe3 AUCIUILTUHAPHBIC Pe3y/bTaThl, HAMPABICHHBIE HA ()OPMUPOBAHUE OOIIUX H
npodeccnoHaNbHBIX KOMIETEHIIUN MO pa3/iesiaM U TeMaM CoJIep KaHus yueOHOro MaTepuarna.

Oomas/npogeccnonaibHas Paznen/Tema Tun OLICHOYHBIX
KOMITeTeHIIU s MEepOnpusiTUs
OK 01. Beibupats crnoco6sr | P 1, Tema 1.1, 1.2, 1.3 [1-o/c, 1.4, 1.5, | TectupoBanue
penieHus 3amau | 1.6 YcrHblii onpoc
npodeccrHoHaIbHOM P2, Temb1 2.1,2.2,2.3,2.4,2.511-0/c, | UumuBumyanbHas
JICATCIIEHOCTH 2.6 CaMOCTOSITENIbHAS
MPUMEHUTEIHHO P 3, Temsr 3.1, 3.2, 3.3 II-0/c, 3.4 pabora
K pa3JIMYHBIM KOHTEKCTaM P 4, Temn1 4.1, 4.2, 4.3, 4.4, 45, 4.6, | TlpencraBinecHue

4.711-0/c,4.8,4.9,4.10,4.11 pe3yabTaToOB

P 5, Temsr 5.1, 5.2 MPAKTHYECKUX pabOT

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Brmonuenue

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 9K3aMeHAIMOHHBIX

P7, 6Tems 7.1,7.2,7.3,7.4,7.5,7.6, | 3amanuit

7.7 11-0/¢,7.8,7.9, 7.10 II-o/c, 7.11,

7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1, 9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5IT-o/c, 13.6

P 14, Temu 14.1, 14.2, 14.3, 14 .4,

14.5I1-o/c, 14.6
OK 02. Wcnonmws3oBate | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHEIC cpenctBa | 1.6 YcTHBIH ompoc
ITOMCKA, aHAJIN3a u P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, | UnausunyansHas
MHTepIpeTaluu 2.6 CaMOCTOSITENIbHAs
uHpopmamuy, u | P3,Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 pabota
MH(pOpPMalIOHHbIE P 4, Temn1 4.1, 4.2, 4.3, 4.4, 45, 4.6, | TlpencraBncHue
TexHonoruu juig Beimosinenus | 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pe3yJIbTaToOB
3amau  npodeccuonanpHor | P 5, Temsr 5.1, 5.2 MIPaKTUYECKUX paboT
JESITEILHOCTH P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | BrimmonHeHue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JK3aMEHAIIMOHHBIX

P7, 6Tems 7.1,7.2,7.3,7.4,7.5,7.6, | 3amanuii

7.7 11-0/c,7.8,7.9, 7.10 II-o/c, 7.11,

7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1, 9.2, 9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,

11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5IT-o/c, 13.6




P 14, Tems 14.1, 14.2, 14.3, 14.4,
14.5I1-o/c, 14.6

OK 03. [IInanupoBaTh u P1,Temall, 1.2,1.31I-0/c,1.4,15, | TectupoBanue
peann3oBbIBaTh coocTBeHHOE | 1.6 YCTHBIN ompoc
npohecCuoHaTBHOE U P2, Temn1 2.1,2.2,2.3,2.4,2511-0/c, | UnauBunyansHas
JUYHOCTHOE Pa3BUTHE, 2.6 CaMOCTOSITENIbHAS
IPEANPUHIMATENbCKYIO P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4 pabota
NEATEILHOCTD B P 4, Temn1 4.1, 4.2, 4.3, 4.4, 45, 4.6, | TlpencraBinecHue
npodeccnoHaabHOM chepe, 4.711-0/c, 4.8,4.9,4.10, 4.11 pe3y/IbTaToB
HCITOJIH30BaTh 3HAHMS TI0 P 5, Tems1 5.1, 5.2 MPaKTUYECKUX pabOT
NpaBOBOW U (PMHAHCOBOI P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Brimonnenue
IPaMOTHOCTH B Pa3IMYHBIX 6.7 I1-o/c, 6.8, 6.9, 6.10 [1-0/c, 6.11 | sK3aMEHALMOHHBIX
JKU3HEHHBIX CUTYAIHIX P7, Temor 7.1,7.2,7.3,7.4,75,7.6, | 3amanuii

7.7 I1-0/c,7.8,7.9, 7.10 Il-o/c, 7.11,

7.12,7.13,7.14, 7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1, 9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5I1-0/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 04. 3ddextuBHO P1, Temall, 1.2, 1.3 11-0/c,1.4,15, | TectupoBanue
B3aUMOJIENCTBOBATH u|l6 YcTHBIN ompoc
paboTaTh B KOJIJIEKTUBE H P2, Temsr 2.1,2.2,2.3, 2.4, 2511-0/c, | UnauBunyansHas
KOMaH/JIe 2.6 CaMOCTOSITEIIbHAS

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 pabota

P 4, Temnt 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Tlpencrasinenue

4.711-0/c,4.8,4.9,4.10, 4.11 pE3yIbTaTOB

P5, Temrr 5.1, 5.2 MPaKTUYECKUX paboT

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | BrimonHenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 SK3aMeEHAMOHHBIX

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, | 3amanuii

7.7 I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | BelnonaHeHue

7.12,7.13,7.14, 7.15,7.16, 7.17 SK3aMEHAIIMOHHBIX

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3aaHu

P9, Temrr 9.1, 9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,

11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5IT-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 05. OcymectBusars | P1, Tema 1.1, 1.2, 1.3 [1-o/c, 1.4, 1.5, | TectupoBanue
YCTHYl0 ®  mucbMenHyw | 1.6 YeTHBIN onpoc
KOMMYHHKAITHIO Ha | P2, Temn1 2.1,2.2,2.3,2.4,2.511-0/c, | UumuBuayanbHas
roCy/1apCTBEHHOM sa3pike | 2.6 CaMOCTOSITEIIbHAs

Poccuiickoit ®Penepauun ¢

P 3, Temsr 3.1, 3.2, 3.3 IT-0/c, 3.4

pabota




y4eToOM ocobennocreit | P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Tlpencranenue
conpansHoro u Kynerypuoro | 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pe3yIbTaTOB
KOHTEKCTa P 5, Temrr 5.1, 5.2 MPAaKTUYECKHUX PadoT

P1, Temall,1.2,1.31I-0/c,1.4,15, | Bemmonxenue

1.6 JK3aMEHAIIMOHHBIX

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, | 3amanuii

2.6

P 3, Temsr 3.1, 3.2, 3.3 II-0/c, 3.4

P 4, Temn1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,

4.711-0/c,4.8,4.9, 4.10, 4.11

P5, Temrsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, 6Temn 7.1,7.2,7.3,7.4,75, 7.6,

7.7 1I-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,

7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1, 9.2, 9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Tems! 11.1, 11.2, 11.3 II-o/c,

11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5I1-0/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6P 9, Temn1 9.1, 9.2,

9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5I1-0/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4,

14,5 I1-o/c, 14.6
OK 06. P1,Temall, 1.2, 1.3 11-0/c,1.4,15, | TectupoBanue
IIposBIATE TpaXaaHCKO- 1.6 YeTHBIN onpoc
MaTPUOTUYCCKYIO TTO3ULIHIO, P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | NumuBuayanbHas
JIEMOHCTPUPOBAThL OCO3HaHHOE| 6.7 [1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 CaMOCTOSATeNbHAas
TTOBEJICHUE Ha OCHOBE P7, Teme 7.1,7.2,7.3,7.4,7.5,7.6, | pabora
TPAJMIHOHHBIX POCCHICKHX 7.7 11-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | IlpencraBneHue
AYXOBHO-HPaBCTBCHHBIX 7.12,7.13,7.14, 7.15, 7.16, 7.17 pe3ybTaToB
HEHHOCTCH, B TOM HHCIIC € P 8, Tems1 8.1, 8.2,8.3,8.4,8.5,8.6 | mpakruyeckux pador
y1€TOM rapMOHH3aINN P 14, Temur 14.1, 14.2, 14.3, 14.4, | BemosHeHUE
MEXHAIINOHAJIPHBIX 1 .| 145T1I-0/c, 14.6 9K3aMEHaIIMOHHBIX
MEKPETUTHO3HBIX OTHOIIICHHIA, SS—

IPUMEHSTH CTaH/IapThI
AHTUKOPPYINLUOHHOIO
MOBE/ICHUS




OK 07. CogeiictBOBarh
COXpPAaHEHUIO  OKpYXKarouen
CpPEIIbI, PECYpCOCOEPEKECHHIO,

OPUMEHATh ~ 3HaHUA 00
M3MEHEHHUH KJIUMara,
MPUHIUTIBI OepeKIMBOrO
MPOU3BOJICTBA, 3(PPEeKTHBHO
JIECTBOBATH B

qp63BBIqaﬁHBIX CUTyalusax

P1,Temall, 1.2, 1.3 11-0/c,1.4, 1.5,
1.P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-
o/c,

P 3, Temsr 3.1, 3.2, 3.3 II-0/c, 3.4

P 4, Temn1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11

P5, Temrr 5.1, 5.2

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temrr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1, 9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5I1-o/c, 13.6 T1-o/c, 14.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
145

[1K 1.2. IIpoBOIUTH IEHEKHOE
M3MEPEHHE 0OBEKTOB
OyXTaJTepCcKOro y4yera

P3,Temn13.1-3.4,

P4, Temsr 4.1-4.11 P6, Temnl 6.1-
6.11, P.7,Temnr 7.1-7.11

P8, Temsr 8.1- 8.6, P11,Temsr 11.1-
11.7

P13, Temsr 13.1-13.5

P14, Temsr 14.1-14.6

TectupoBanue
VYcrHbIit onpoc
NunuBunyanpHas
CaMOCTOSATEIbLHAS
pabora
[IpencraBnenue
pe3yJIbTaToB
MPaKTUYECKUX pabOT
Bremonnenue
9K3aMEHAIIMOHHBIX
3aJaHui




MHUHUCTEPCTBO HAYKH U BLICIHIEI'O OBPA3BOBAHMUSI
POCCUNCKOW ®EJEPALIUA

OEJIEPAJBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIBHOE YYPEKJAEHUE BBICIHEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKAATOCYJAPCTBEHHASA AKAJTEMUS»

CPEJHENNPO®ECCHUOHAJBHBIN KOJLIEK

®OH/I OHEHOYHBIX CPEJACTB
JUISl IPOBENCHUS TEKYILEr0 KOHTPOJIS M NPOMEKYTOYHOM aTTecTaluu
o0pazoBaTenbHON MPOrpaMMBbl

1o 001eo0pa3oBaTe/ibHON y4eOHOU JUucuMIIMHe «MaremaTruka

s cnenuaiabHocTH 38.02.01 DxoHOMUKA M OyXTaJTepCKHUil yueT
(o orpacJisim)

(bopMa ITPOBCACHUA OHGHO“IHOﬁ IMpoucaypnul

IK3aMCH

r. Uepkecck, 2025 r



|. OBLIEE ITOJIOKEHUE
@®onp ouenounsix cpenacts (POC) npenHazHayeH AN KOHTPOJS M OLIGHKH 00pa30BaTeNbHBIX
JOCTHKEHHUH 00yJaronXxcsi, OCBOMBIIMX MPOTrPaMMy OOIIe00pa30BaTeIbHOM yIeOHON TUCITUTUIAHBI

«MatemaTukay.

®OC BKIIIOYAET KOHTPOJIbHBIE MAaTEPHUAIIBI JIJIs IPOBEACHUS TEKYIIIEr0 KOHTPOJIS M IPOMEKYTOYHOM
arTecTaly B pOpMe 9K3aMeHd.
®OC paspaboran B coorBeTcTBUM ¢ DenepaibHbIM TOCYIapPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIaPTOM CpeaHero obmero oOpa3oBaHus u pabodeld mporpammoi 00meoOpa3zoBaTeIbLHOMI
y4eOHOU AUCIUIUINHBI «MaTeMaTHKay.

Il. Pe3y.m>TaT1>1 OCBOCHUA NUCIHHUIIJIMHDBI, nojaJaekaien IPOBEPKE

IMnanupyemble pe3yJibTaThl 00y4eHHUsI Hoxaszaren
O0mme xomMIneTeHUH 06 i
e UCHUILUIMHAPHbIE
A P OLIEHKH
OK 01 BseiOupars|- TOTOBHOCTH K  TPYAY, |-BIaJaeTh Meroaamu | TectupoBan
CIocOOBl  PEIICHUs | OCO3HAHUE IIEHHOCTH | JOKA3aTeNIbCTB, aTOPUTMAMH | e
3amaq _ | macreperea, Tpyaomooue; § PEIEHUS | [Tpagrymeck
npo()eCCHOHATBHON |- TOTOBHOCTH K  AKTHBHOM |3aj1ad; YMEHHE | 0 st
JeATEbHOCTH JeATEHOCTH (bopMyTUpPOBATH OIPENEIICHHS, 3
IPUMEHHUTEIHHO TEXHOJIOTHYECKON " aKCUOMBI U ANlatHi A
K Pa3INYHBIM | COLMAILHOW  HAIPABICHHOCTH, | TECOPEMBI, HPHUMCHATh WX, |BXOMHOTO
KOHTEKCTaM CIIOCOOHOCTh ~ WHHIMHUPOBATH, | IPOBOJIUTH  JIOKa3aTebHbIe | KOHTPOIIA
IJIAaHNPOBATH H | pacCyXICHUS B xone | (oOs3arenpHa
CaMOCTOSITEIIFHO ~ BBINOJIHATH | PELICHUS 3a/1ay; A 4aCT®,
TaKyIo JeSTeITHbHOCTD; - YMETh ONEPUPOBATE | 1o ymens
- MIHTEPEC K Pa3IMYHbIM chepaM | HOHATUAMH: CTEICHb YUCIIa, Has 4acTD)
npodeccHoHaIbHOM gorapuM YHCIA; yMEHHE
JIeATeNbHOCTH, BBINIOJTHATh BBIYMCeHNe | SAAGHMA Ui
OBnazneHrne yHUBEPCAJIbHBIMHU | 3HAUEHUU U MTpeoOpa3oBanust | IPOBEACHHA
y4eOHBIMM  TIO3HABaTEJIbHBIMU | BRIPAKEHHUH CO CTEMEHAMHU U | TEKYIIIETO
JEWCTBHUSAMU: norapudmMamu, KOHTPOJIS
a)u 0a3oBbIe JOrHYecKue | mpeodpa3oBaHus JpOOHO- (Teopetnuec
JCCTBHS: PAIMOHATBHBIX BEIPAKCHUI; | o
-CaMOCTOSITEIbHO - yYMETh OIepupoBaTh
, BOIIPOCHI —
dbopmymupoBaTh U | IOHSATHSIMH: PallMOHAIBHBIE, 3
aKTyaJlM3UpoOBaTh  MPOOJIEMY, | MPPAIMOHAIBHBIE, yCTHBIA
paccmarpuBaTh €€ BCECTOPOHHE; | TOKa3aTeNbHbIE, CTENEHHBIE, | ONPOC,
-yCTaHaBJIMBATh CYIIECTBEHHBIH | TorapudmMudeckue, POBEPOYHEI
NpU3HAK WA OCHOBAHMS ISl | TPUTOHOMETPHUYECKHE e paboThI)
CPaBHEHHs, KIaCCH(UKALMM H|YPaBHCHMS M HEPABEHCTBA, | 3g apug s
00001IeHNS; X CUCTEMBI;
pyOEKHOTO
- OIIPEIETIATh eI | - yMETh OIepupoBaTh
. KOHTPOJIS
NeATENFHOCTH, 3a1aBaTh | MOHATHSIMU: byHKIWHS,
napaMeTpbl M KPUTEPHU WX | HEIIPephIBHAS dyHKips, | OK3aMeHanu
JOCTHIKCHHUS, MIPOU3BO/IHAS, ITepBOOOpa3Hasi, |O HHBIC
- BBISIBJISATh 3aKOHOMEPHOCTH M | ONpENeNIEHHbI  WHTErpai; |3ajaHus
TPOTUBOPEUHS B | yMeTh HaXOJIUTh
paccMaTpUBAEMBbIX SBJICHUSAX; | IPOU3BOJAHBIE AJIEMEHTaPHBIX
- BHOCHUTh KOPPEKTHUBHI B byHKIHH,
JIeATEeNIbHOCTD, OLICHUBATb | UCTIONIB3YS CIIpaBOYHBIE
COOTBETCTBUE PE3YJIBTATOB | MATEPHAIIBI; HWCCIEAOBaTh B




[EeNsiM,  OLIGHWBAaTh  PUCKH
MTOCTEACTBHI JAEATEILHOCTH;

- pa3BHUBAThH KpeaTHBHOE
MBIIUICHHE  TPU  PEHICHHH
YKU3HEHHBIX TIPOOJIeM

0) 0a30BBIC HCCIIEIOBATEIBCKHE
JIeHCTBUS:

- BIIQJCTh HAaBBIKAMH Y4EOHO-
HCCICA0BATEILCKOM u
MIPOEKTHOMN JIESITENHHOCTH,
HaBBIKAMH paspenieHus
pooJIeM;

- BBISIBJISITD
CIEACTBEHHBIE
aKTyaJIH3upOBaTh 3a1aqy,
BBIJIBUTaTh TUIIOTE3Y ee
pelICHHS, HAXOUTh apTYMEHTBI
IUIE  JOKa3aTeabCTBAa  CBOHMX
YTBEPKICHUM, 3a71aBaTh
napaMeTphbl u KpUTEPUHU
peleHus;

- aHAIM3UPOBATH MOJYYCHHBIC B
xXoze pelIeHus 3a7a4u
PE3YJIbTATHI, KPUTHYCCKU
OIICHUBATh WX JOCTOBEPHOCTH,
IPOrHO3MPOBaTh H3MEHEHHE B
HOBBIX YCIIOBUSIX;

-- YMETh NEPEHOCUTh 3HAHUS B
MO03HABATEIBHYIO u
MPAaKTUYECKYIO obmactu
JKU3HEIEATENbHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS
u3 pa3HbIX MIPEIMETHBIX
oOmacreit;

- BBIIBHTAaTh HOBBIE HJIEH,
npearaTh OpUTHHAJIbHBIC
MIOJIXOJTBI U PEIICHHUS;

u CITOCOOHOCTH Hx
HCIIOJIb30BaHUS B
MMO3HABATEIILHOM M COITHAILHOM
MIPAaKTHUKE

IIPUYUHHO-
CBA3U u

IIPOCTEHUIINX ciIy4asx
(GyHKIIMHM HA MOHOTOHHOCTb,

HAXOJUTh HauOONbIINE U
HanMEHbIIIIE 3HAUCHUS
byHKUIMH; cTPOUTh Tpaduku
MHOTOYJICHOB C
UCIIOJb30BAHUEM  ammapara
MaTeMaTHYeCKOr0  aHaJN3a;
OPUMEHATh  TPOU3BOJIHYIO
Opy  pelmieHuH 3a7ad  Ha
JIBIDKCHHE; pemarb
HPaKTUKO-

OpUEHTUPOBAHHBIE 33/1a4U Ha
HauOOJIbIINE U HAUMEHbIIINE
3HAYEHMS, HA HAXOXKICHHE

yTH, CKOpPOCTH u
YCKOPEHHS;
- YMETh
MOHSTHAMU:

OTIepUPOBATH
panyoHaIbHast
byHKIHA, nokazatesbHast
byHKLHA, CTEIICHHAs
byHKIMS, TorapudmMudeckas
byHKIWHS,
TPUTOHOMETPUUYECKHE
¢GyHKIMH, oOpaTHbIe
GyHKIIMM; YMEHHE CTPOUTH
rpaduku W3Y4EHHBIX
byHKIMIA, UCIOJIb30BaTh
rpapuKd  OpU  HU3Y4YEHUU
IPOLIECCOB U 3aBUCUMOCTEMN,
IpU pelIeHuu 3a1ad U3
Jpyrux y4eOHBIX NPEeIMETOB
Y 3a7a4 U3 peajbHON KU3HU;

BBIpaXKaThb bopmynamu
3aBUCUMOCTH MEXITY
BEJINYNHAMU;

- YMeTh peuiarb TEKCTOBBIE
3aJlauyl pa3HbIX TUIIOB (B TOM
YHCJIE HA MPOLEHTHI, JOJIN U
4acTH, Ha IBUXKEHUE, paboTy,
CTOMMOCTB TOBAPOB U YCIIYT,
HAJIOTH, 3aJlaud U3 00JacTu

VIpaBIECHUS  JIMYHBIMH U
ceMeWHbIMU  (PUHAHCAMHN);
COCTaBJIATh BBIpa)KEHUS,

yYpaBHEHUS, HEPABEHCTBA WU
HUX CHCTEMBI 110 YCIIOBHIO

3aJ1a4H, HCCIIEI0OBATH
MOJYYECHHOE  pellieHHe U
OIIECHUBATh
MPaBIONOI00HOCTh

pe3yIbTaTOB,;




- yYMETh OIepupoBaTh
HOHSTHSMU: cpenHee
apupmeTnyeckoe, MeauaHa,
HanOoJblIee U HaMMEHbIIEe

3HAYCHUS, pa3max,
JTCTICPCHS, CTaH/IapTHOE
OTKJIOHEHHUE YHCIIOBOTO
HaOopa; yMeThb W3BIICKaTh,
UHTEPIPETHPOBATH
nH()OPMAIIHIO,
MPEICTABIICHHYIO B

Tabiuuax, Ha auarpammax,
rpadukax, OTPAXKAIOIILYIO
CBOIiCTBa peabHbIX
MPOLIECCOB U SIBICHUM;
MPEJICTaBIATh UH(POPMAILIHIO
C TOMOIIBI0  Ta0mull U
JarpaMM; UCCIIEIOBATh
CTAaTHCTUYCCKUE NaHHBIC, B
TOM YHUCJIE C MPUMEHEHUEM
rpa@UyecKux  METOJOB U
AIIEKTPOHHBIX CPECTB;

- YMETh OIIepUPOBATH
MOHSTUSIMHU: CITy4aiiHbII
OIBIT U CIIy4ailHOE COObITHE,
BEPOATHOCTD CIIy4aifHOTO
COOBITHSI; YMCHHE BEIYHUCIISTH

BEPOSITHOCTD c
UCIOJIb30BAHUEM

rpaduyeckux METOJIOB;
IIPUMEHSTh bopmyIbl

CIIOKEHHUS M  YMHOXKEHHS
BEPOSITHOCTEM,

KOMOMHATOpHbIE (aKThl U
dbopMyNibl  TIpU  pEIICHUU
3aj1ad; OLICHUBATh
BEPOSTHOCTH peanbHBIX
COOBITHH; 3HAKOMCTBO CO
CIIy4aliHBIMH  BEJIMUYMHAMU;
YMEHUE NPUBOJUTH PUMEPHI

TIPOSIBIICHUS 3aK0Ha
OOJIBIIHX YHCEN B
TIPUPOTHBIX u
OOIIECTBEHHEIX SBJICHUX;

- YMETh OTIepUPOBATH

MOHATHUAMU. TOYKA, MIpsAMad,
IIJIOCKOCTD, MMPOCTPAHCTBO,

JIBYTPaHHBIN yrou,
CKpEIIMBAIOIINECS  MPSMBIE,
MapajuIeIbHOCTD "
NEPIEHIUKYIISIPHOCTD

MPSAMBIX U IIJIOCKOCTEH, YroJl
MEXIYy  HpSIMBIMHM,  Yroil




MEXIY IPSIMOU u
IUIOCKOCTBIO, YTOJI  MEXIY
IIJIOCKOCTSIMU, PACCTOSTHUE OT
TOYKH 70 IJIOCKOCTH,

paccrosiHue MEXKTY
MPSIMBIMH, paccrosiHue
MEXKTY IJIOCKOCTSIMU;

YMCHHUE HCIIOJIIB30BaTh IIPpU
peiCcHUN 3ada4 HU3Y4YCHHBIC

(bakThl u TEOPEMBI
IUIAHUMETPUH; yMEHHE
OLICHUBATh pa3mepbl
00BEKTOB OKPY’KaIOIIEeTo
MHUpa,

- YMETh OIEPUPOBATH

HOHATUSIMH: MHOI'OI'DAaHHUK,
CeueHHWe  MHOTOIpaHHHKA,
Ky0, napaJulenenumnesn,
npu3Ma, mupamuaa, Gurypa u
MIOBEPXHOCTh BpALLCHHUS,
IWIMHAP,  KOHYyC,  Imap,
chepa, cedeHuss QUTypHI
BpaIICHUS, TUIOCKOCTH,
Kacaromascs chepsl,
WIMHAPA, KOHYCA, TUIOIAIb
MOBEPXHOCTH MpaMu/Ibl,
NPU3MBI, KOHYCa, IWINHAPA,
wiomanab  cepsl, 00beM
KyOa, IIPSIMOYTOJIBHOTO
napaJulesnenurnesa,
TpaMHUTIBI, TIPU3MBI,
WIMHIpA, KOHyca, IIapa;
yYMEHUe n300paXkaTh
MHOT'OTPaHHHUKH "
MOBEPXHOCTH BpAIICHUS, UX
CeUeHHs OT  pPYKH, C
TTOMOIITBIO YEePTEKHBIX
MHCTPYMEHTOB u
AIIEKTPOHHBIX CpEJNCTB;
yMEeHHe pacro3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
yMeHHe pacro3HaBaTh
MIpaBUIIbHBIE
MHOTOTPaHHHKH;

- yMETh OIEepPUPOBATH
MOHATUSIMH:  JBIDKEHHE B
IPOCTPaHCTBE,  IOJ00HBIE
¢burypsl B IPOCTPAHCTBE;
UCTOJIb30BaTh  OTHOIICHHE
IJIONIaZe TMOBEPXHOCTEN U
00BeMOB TOJOOHBIX (UTYD
NIPH PEUICHUH 3a7ay;




- YMETh BBIYHCIATH
TCOMETPUUYECKUE BEITMYMHBI
(nmuHa,  yroi,  IUIOLIA[b,
00BeM, [UIOIAb
[IOBEPXHOCTH),  HMCHOJb3Ys
u3ydeHHble  QOopMyNnBl U
METO/IBL;

- yMETh OTICpUPOBATH
MOHATHSIMH: TIPSMOYTOJIbHAS
CcHCTEMA KOOpJIMHAT,
KOOPJMHATHI TOYKH, BEKTOP,
KOOPIUHATHI BEKTODA,
CKaJIIpHOE  IPOU3BE/ICHHUE,
YroJd MEXAYy BEKTOpaMH,
cymMma BEKTOPOB,
MPOM3BEJICHUE BEKTOpa Ha
YHCJI0; HAXOAUTh C IIOMOIIBIO
M3YUYEHHBIX bopmyn
KOOPIUHATHI CepeIUHBI
OTpe3Ka, PacCTOSTHUE MEXIy
JIBYMsI TOUKaAMU;

- YMETh BBIOMpATh
MOAX OIS I M3Y4CHHBIN
METOJI AJIs1 PEeLLEHUs 3a7aun,
pacrio3HaBarthb

MAaT€MaTH4YCCKHUC (1)aKTBI n
MAaTeMaTHYCCKHUEC MOJICIIU B

IIPUPOIHBIX "
OOLIECTBEHHBIX SIBJICHUSIX, B
UCKYCCTBE; YMEHHE
MIPUBOAUTH pUMEpPbI

MaTe€MaTUYeCKUX OTKPBITUI
POCCHIICKOM M MHPOBOH
MaTeMaTU4YeCKOW HayKHU.

- YMETb OIIepupOBaThH
NOHATUSMM:  ONpPEIEIICHUE,
aKcHoMa, Teopema,
CIIEJICTBHUE, CBOICTBO,
IPU3HAK,  JOKa3aTelIbCTBO,
PaBHOCUJIbHBIE
(bOopMYIHPOBKH; yMEHHUE
dbopMynupoBate 0OpaTHOE U
MIPOTHBOIIOJIOKHOE
yIBEp)KJIEHHE,  MPHUBOAUTH
MpUMEPBl U KOHTPIIPUMEPHI,
UCIOJIb30BaTh METOj1
MaTEeMaTUYeCKOW MHIYKIUU;
MIPOBOJUTH  JOKa3aTelIbHbIE
paccyXJIeHHs NpHU pELICHUN
3ajad, OLIEHUBATh
JIOTUYECKYI0  TMPaBUIBHOCTh
pacCyxIeHHI;




- YMETh OTIepUPOBATH
MOHSTUSIMHU: MHO>KECTBO,
MOJIMHOXKECTBO,  OTEpaIiuu
HaJ, MHOXECTBAaMH;, YMEHUE
UCIIOJIb30BAaTh  TEOPETUKO-
MHOKECTBEHHBIM  ammapar
JUISL  ONMCAHUSl  PealbHBIX
MIPOLIECCOB U SIBICHUU MPHU
pEeIlIeHnH 3a/1a4, B TOM YHCIIe
u3 IpyTux y4eOHBIX
MPEIMETOB;

- YMETb OIepupOBaThH
MOHATHSIMH: Tpad, CBA3HBIN
rpad, aepeBo, MUK, rpad Ha
IJIOCKOCTH; YMEHUE 3a71aBaTh
u OTMHCHIBATh rpadbl
pPa3IUYHBIMU crioco0amu;
UCIONIb30BaTh Tpadbl Mpu
pEIICHUY 33]1aY;

- YMETh ¢BOOOIHO
OTIEpUPOBATH  TMOHSATHSIMHU:
coueTaHue, TEepecTaHOBKa,
YHUCJI0O COYETaHWM, YHCIO
MEPECTaHOBOK; OuHOM
HeroTona; YMEHHUE
MPUMEHSITh KOMOMHATOPHbBIE
GakTbl ¥ pacCyXKICHUS IS
pellieHus 3aaay;

-yYMETh OIIePHPOBATH
MOHATUSIMU:  HATypalbHOE
YHCIIO0, IIEJI0€ YUCII0, OCTATOK
M0 MOJYJIO, palloHaIbHOE

YHUCIIO, HppaIoOHATEHOES
YHUCJIO, MHO’K€ECTBA
HATYPaJTbHBIX, LIEJIBIX,
paloHaIbHBIX,

IENCTBUTEIILHBIX YHCEIL,
yMEHUe HCIOJIb30BATh
MIPU3HAKH IIETTUMOCTH,
HauMEHBIITHH oO1uit

JeNuTeNb W HauMeHbIlee
olmiee KpaTHOE, aJTOPUTM
EBkimpa npu  penieHuH
3azad; 3HAKOMCTBO c
pasIUYHBIMU

MO3UIMOHHBIMU  CUCTEMaMU
CUHCIICHUS;

- yMETh ¢BOOOIHO
ONEpUpPOBaTh  MOHATHIMU:
CTEIEHb c EJTBIM
MOKa3aTeseM, KOPEHb
HaTypaJIbHOU CTETICHH,

CTCIICHL C PpallMOHAJIbHBIM




IOKa3aTelieM, CTCIICHD c
NEUCTBUTEILHBIM
(BeILIECTBEHHBIM)
nmokasarenemM,  Jorapudm
YHClla, CUHYC, KOCHUHYC M

TaHTCHC IPOM3BOJIBHOTO
qyCIa;

- yMeThb  OIEpPHPOBATH
HOHATHUAMU: TOXIACCTBO,
TOXKIECTBEHHOE
npeoOpa3zoBaHue,

ypaBHEHHE,  HEPaBEHCTBO,

cucreMa YPaBHECHU u
HEPABEHCTB,
PaBHOCUIIBHOCTb YPABHEHUH,
HEPABEHCTB U CHCTEM,
palroOHAJIbHEIE,
UppalyoHaJIbHBIE,
IOKa3aTeIbHbIC, CTCIICHHEBIC,
norapuMuuecKue,
TPUTOHOMCTPUYCCKUC
YPaBHEHHUsI, HEPAaBEHCTBA U
CHCTEMBbI;, YMEHHE peIlaTh
YPaBHEHHUsI, HEPAaBEHCTBA U

CUCTEMBI c ITOMOILBIO
pa3IMYHBIX IIPUEMOB;
pemars YpaBHEHUS,
HEPaBEHCTBA WU CHUCTEMBI C
I1apamMeTpoM; IIPUMEHSATH

yYpaBHEHHsI, HEPABEHCTBA, UX
CHUCTEMBI Ui  PEUICHHUS
MaTeMaTHYeCKUX 3aJady U
3aj1a4 u3 Pa3IMYHBIX
oOnacTeil Hayku U peabHON
KHU3HU;

-YMETh CBOOOTHO
OTEpPHPOBATH  TIOHSATHIMHU:
rpaduk QyHKIMH, oOpaTHas

byHKIHA, KOMITO3U LIS
byHKIMIH, JMHEWHAas
byHKIHA, KBaJIpaTHyYHas
byHKIM, CTEINIEHHAA
byHKIMS c LEJIBIM
MI0Ka3aTeleM,
TPUTOHOMETPUUYECKHE
byHKIMH, oOpaTHbIe
TPUTOHOMETPUUYECKHE

GbyHKIMM, MOKazaTeiabHas U
Jorapupmuyueckas QyHKIHIH;
YMEHUE CTpPOUTh TIpaduKku
byHKIMIHA, BBITTOJTHSTD

npeoOpa3oBanusi  rpadukoB

byHKIUH;




yMEHHE UCIIOJIb30BATh
rpadukn  GyHKIMA 0
U3y4eHHs]  TMPOIECCOB U
3aBUCUMOCTEH MPH PEIICHUH
3ajjad4 W3 JAPYrHX Y4eOHBIX
NPEIMETOB U W3 PealbHOU
KHU3HU; BBIPAXKATh
dbopmynamMu  3aBUCHMOCTHU
MEX/y BEIIMYMHAMU;

yMEHHUE CcBOOOIHO
OTEpUPOBATh  TMOHSATHSIMH:
YETHOCTD byHKIMY,

NEPUOIMYHOCTD  (PYHKIIUH,
OTPaHUYCHHOCTh  (PYHKIIUH,
MOHOTOHHOCTh byHkuuy,
IKCTPEMYM byHKITUY,
HauOoJblllee U HaUMEHbIIEE
3Ha4YeHUsT  (QYHKIUU  HA

POMEXKYTKE; yMeHHE
IPOBOJIUTH  HUCCIIEI0OBaHME
byHKIIUY;

yMEeHHe UCII0JIb30BATh
CBOICTBa u rpaduKu

byHKIUI 1A peuieHus
YpaBHEHUH, HEPABEHCTB U
3alady = C  [apaMmeTpamu;

n300pakaTh Ha
KOOPJMHATHOM  IUIOCKOCTH
MHOX€ECTBA peleHni

yYpaBHEHHI, HEPABEHCTB U UX
CHCTEM;

- yMETb CBOOOIHO
OIEpUPOBATh  TIOHSTHSMHU:
MIOCJIEI0BATENbHOCTD,
apudmernueckas
nporpeccus,

reomMeTpuyuecKkas

nporpeccus, 0ECKOHEYHO
yObIBaroIIAst

reoMeTpudecKas

nporpeccus; yMEHHE
3a71aBaTh
MOCJIEIOBATEIEHOCTH, B TOM
EV (S c MTOMOIIIBIO
PEKYpPPEHTHBIX (HOpMYIT;

- yYMETh OTIePUPOBATH
MOHATUSMH: HENPEPHIBHOCTH
byHKIMH, ACHUMIITOTBI
rpaduka QyHKIUH, TIepBas U
BTOpast MIPOM3BOIHAS
(byHKLINHU, TEOMETPUUECKUH U
buznyeckuit CMBICT
IIPOU3BOHOM,




nepBooOpasHasi,
ONpPENENCHHbI  WHTErpal;

yMEHHe HAaXOJHUTh
ACHUMITTOTHI rpaduka
byHKINY; yYMEHHE
BBIYHUCIIATE  IPOU3BOJHBIC
CYMMBI, MIPOU3BEICHHUS,
YaCTHOTO ¥  KOMITO3UIIMU
GbyHKIHIA, HaXOIUTh
ypaBHEHHE KacaTelbHOH K
rpaduKy QyHKIUH,

yMEHHE UCIIOJIb30BaTh
MPOU3BOAHYIO TSI

uccienoBaHus QYHKIUH, IS
HaxXOXJICHUS  HAWJIy4lIero
pellieHuss B TMPUKIAJAHBIX, B
TOM  4YHUCJE€  COLHUAIbHO-
HKOHOMHUYECKUX u
bu3MYecKux 3agadax, s
OTpeJeNieHusI CKOPOCTH U

YCKOPCHHS, HAXOJIUTh
IoMIaAd U 00BEMBI PUTYP C
ITOMOIIIBIO UHTETpaa;
IIPUBOHUTH PUMEPbI
MaTeMaTHYeCKOro
MOJICJTUPOBAHUS C IIOMOIIBIO
i depeHIaIbHbIX
YPaBHEHUN;

- yMETh OIIePHPOBATH
MOHATHUSIMH:  KOMIUIEKCHOE
YHUCIIO, COIIPSDKEHHBIC

KOMIIJIEKCHBIE YMCIIa, MOYJIb
U apryMeHT KOMIUIEKCHOIO

qucna, dopma  3ammcH
KOMITJIEKCHBIX qrcen
(reomeTpuyeckas,
TPUTOHOMETpHUYECKas "
anreOpandeckas); YMETb
MIPOU3BOANTH

apupMeTHYeCKUe TEHCTBHS C
KOMIUIEKCHBIMU ~ YHCJIaMU;

TPUBOJIUTH pUMEpBI
UCIIOJIb30BAHUSI
KOMIIJIEKCHBIX YHCEII,

- yMETh CBOOOJTHO

OMEPUPOBATh  MOHATUIMU:
cpenHee — apu(METHUECKoe,
MeanaHa, HauOoJbIlee U
HauMEHBIIIEE 3HAYEHMUS,
pa3max, JHCTIEPCHS,
CTaH/JapTHOE OTKJIOHEHHE
JJISL OITNCaHUus YUCJIOBBIX
JIAHHBIX; yMEHUE




HCCIIE0BATH
CTAaTHCTHYECKHE MaHHEIE, B
TOM YHUCJIEC C HpI/IMeHeHI/ICM
rpaMuecKuX  METOJOB M
AIIEKTPOHHBIX CPEJICTB;
rpapuIecKu HCCIIEN0BaTh
COBMECTHEIC HAOIIOICHUS C
ITOMOIIIBIO JrarpaMm
pacceMBaHWsl U JIMHEWHOU
perpeccuu;

- YMETh HAXOJIUTh
BEPOSITHOCTH  COOBITHI  C
HCIOJIb30BaHUEM

rpadu4ecKux METOJIOB;

IPUMEHATh IS PELICHHUS
3a71a4 (OPMYIIbI CIOKEHUS U
YMHOKEHUSI  BEPOSTHOCTEH,

bopmymny MOJTHOM
BEPOSITHOCTH, bopmyy
bepnysnmm, xkoMOMHATOpHBIE
(daxThl u bopmyIBL;
OLICHUBATh BEPOSTHOCTH

pealibHbIX COOBITUI; YMEHUE
ONEpUPOBATH  TMOHATUSAMHU:
ciyJanHas BEJIMYMHA,
pacnpenesenme

BEPOSITHOCTEM,

MaTeMaTU4yeCcKoe 0XKHJIAHHE,
JUCHepcuss M CTaHAApTHOE

OTKJIOHEHHUE CIIy4aiiHOU
BEJIMYMHBI, GbyHKIMN
pacpeneneHus U IIOTHOCTH
PaBHOMEPHOTO,
[IOKAa3aTeIbHOIO u
HOPMAJIBHOIO
pacrpeneIIeHNN; yMEHHUE
HCII0/Ib30BATh CBOICTBa
U3YYECHHBIX paclpenciieHuin
JUIS pelIeHns 3a1a4;

3HAKOMCTBO C IIOHSITHSIMH:
3aKOH  OONBIINX  YHCEl,

METOMBI BBIOOPOUYHBIX
HCCIIeTIOBAHMIA; YMEHHUE
MIPUBOUTH MIPUMEPBI
MIPOSIBIICHUS 3aKOHA
OOJIBIIINX qucen B
HPUPOTHBIX u
OOIIECTBEHHEBIX SBJICHUX;

- YMETh CcBOOOIHO

ONEPUPOBATh  MOHATHUAMMU:
TOYKa, IpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUHM YTOJI, ABYTPaHHBIN




yroj, TpPEeXI'PaHHBIA  YroJl,

nepeceKaromumecs,
napajielibHbIe "
CKpeIIUBAIOIINUECs TMPSMBIE,
[apajieIbHOCTh "
MEePIEHIUKYIIPHOCTh

IIPSIMBIX U IIJIOCKOCTEH, Yrol
MEXAY  HpSAMBIMH,  Yroi

MEXIY MIPSIMOU u
IUIOCKOCTBIO, YIOJl MEXIy
IJIOCKOCTSIMU; yMEHHUE

UCIIOJIb30BATh NIPH PEIICHUH
3a7a4 M3y4eHHbIE (AKThl U

TEOPEMBI IUTAaHUMETPUH;
YMEHHUE OIICHUBAThH Pa3Mepbl
OOBEKTOB B OKpYKarolleM
MHUpE; YMEHHE OIEePUPOBATH
HNOHSTHAMHU: MHOTOTPaHHUK,
CeUCHWE  MHOTOTPAaHHHKA,
NpaBUIBHBII MHOTOTPaHHUK,
npu3Ma, nupamuaa, Gurypa u

MIOBEPXHOCTh BpaIlCHUS,
MWIMHADP,  KOHyC,  Iap,
chepa, pa3BepTka
MTOBEPXHOCTH, CCUCHHS
KOHYyca u WIMH]IPA,

napajyiellbHble  OCH WU
OCHOBAaHMIO, CEUCHME Ilapa,
IJIOCKOCT, Kacarouiascs
cdepbl, IMIMHIPA, KOHYCA;
YMEHHUE CTPOMUTH CEYEHUE
MHOT'OIpaHHHKa, U300pakaTh
MHOTOTPaHHHUKH, QUTYpPBI U
MOBEPXHOCTH BpAIIEHUS, UX
CEYEHHUs, B TOM 4YHCIIE C
IIOMOILBIO JIEKTPOHHBIX
CPEJICTB; YMEHHUE IPUMEHSITh
CBOWMCTBA  T'€OMETPUUYECKUX
¢uryp, CaMOCTOSITEIIEHO
bopMynTupoBaTh
oTpeieNeHus U3y4aeMBIX
¢buryp, BbLABUraTh TUIOTE3bI
O CBOWCTBaX W MNPHU3HAKAX
reOMETPUYECKHUX buryp,
00OCHOBBIBATh WITH
ompoBepraTth UX; yMEHHE
IPOBOJUTH KIIACCU(UKALIUIO
buryp o pa3InYHBIM
MpU3HAKaM, BBITTOJTHSATD
HEOOXOIUMBIE
JIOTIOJTHUTEITbHbIE
MOCTPOCHHUS;




- YMETh CBOOOHO
ONEepUPOBATh  MOHATHSIMHU:
wiomanb QUrype, o0BeM
burypsl, BeIWYMHA yTJa,
paccTossHue OT TOYKH JIO

TUIOCKOCTH, paccTosiHue
MEXTY HPSMBIMH,
paccTosiHue MEXITY
TJIOCKOCTSIMH, TUTIOIIA/Th
cdepsl, IUIOIAb
MOBEPXHOCTH MUPaAMU/IBI,
NPU3MBI, KOHYCa, IMIMHIPA,
00beM KyOa,
IPSIMOYTOJIBHOTO
napaieNienumnena,
UpaMHU]IBI, TIPU3MBI,
MWINHIpPA, KOHYycCa, IIapa,
yYMEHHE HAaXOJIUTh
OTHOIIICHHE 00BEMOB
no100HbIX uryp;

- YMETh CBOOOJTHO

OIIEpHPOBATh  IMOHSATUSMH:
JBIDKCHHE,  TapajlIeTIbHbIA
NEepeHOC, CHMMETpUs  Ha
TUTOCKOCTH U B
HPOCTPAHCTBE, MIOBOPOT,
nmpeoOpa3oBaHue  MOA00Us,
no100HbIE (PUTYPBI; YMEHUE
pacno3HaBaTb ~ paBHBIE W
noo0HbIe (UTYPBI, B TOM
qHCIIe B IPUPOJIE, UCKYCCTBE,

APXHUTCKTYPE; YMCHUC
HCITIOJIB30BaTh
reoOMETPpUICCKHUEC

OTHOUIICHMHA, HaXOJHUThb

T€OMETPUUECKUE  BEIUYHHBI
(mmmHA,  YroJ,  TUIONIA[b,
00BeM) MpHU pelIeHun 3a1a4y
u3 JIPYTUX y4eOHBIX
MpPEeIMETOB U W3 peanbHOU
KHU3HU;

- yMETh CBOOOJTHO
ONEpUPOBATh  TTOHSITUAMU:
MIPSAMOYIOJIbHAs cucrema
KOOp/IMHAT, BEKTOP,
KOOpAHWHAThI TOYKH,
KOOPJMHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEICHNE
BEKTOpa Ha 4HCIIO,
pa3loXKeHHe BEKTopa Mo
6azmucy, CKaJsIpHOE

MIPOU3BE/ICHNE, BEKTOPHOE
IIPOU3BENICHUE, YIOJl MEXAY




BEKTOPAMH; yMEHHUE
HCIIOJIb30BaTh BEKTOPHBIA W
KOOPJAMHATHBIA METOJ st
pEeIICHUS  TeOMETPHYECKHUX
3a7ay = M 3a7a4  JIPYyrux
Y4EeOHBIX MIPEIMETOB;
ONEpUpPOBaTh  MOHATHIMU:
Marpuma 2x2 u  3x3,

ONpCACIINTCIIb MaTpulhbl,
FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI
OIPCACINUTECIIA,

- yMeTb  MOJEIUPOBAThH
peanbHblE  CUTyallud  Ha
A3bIKE MaTeMaTuKy;
COCTaBJIATh BbIpa)KEHUS,
YpaBHEHMsI, HEpaBEHCTBA U
UX CHUCTEMBI IO YCJIOBHIO

3aj1a4H, UCCIe0BaTh
IIOCTPOEHHBIE ~ MOJEIH  C
UCIIOJIb30BAaHUEM  alapara
aJireoppl, UHTEPIPETUPOBATH

HOJ'Iy‘IGHHBIﬁ PE3YJIbTAT,
CTPOUTH MaATEMaTUYICCKHEC
MOACIIN C IIOMOIIIBIO

IF€OMETPUYECKUX IOHATHH H
BEJIMYMH, pEUIaTh CBA3aHHbIC
C  HUMHM  IPaKTHYECKHE
3ajauuy; COCTaBJISATh
BEPOATHOCTHYIO MOJENb U
UHTEPIIPETUPOBATH
ITOJIyYEHHBIN pe3yabTar;
peuars NPUKIAJHBIE 3aa4U
CpeACTBaMHU
MaTeMaTU4YeCKOro aHaJIn3a, B
TOM  4YHCIE  COLMAIBHO-

SKOHOMHUYECKOTO u
(bU3UIECKOTO XapaKTepa;

- yMEHUE BLIOUpATH
MOAXOASAIINK  METOA ISt
pelIeHus 3a/1a4i;
MMOHUMaHHE 3HAYMMOCTH
MaTeMaTUKd B HW3yYEHUU
TIPUPOJTHBIX "
00IIIeCTBEHHBIX TTPOIIECCOB U
SIBJICHU; YMEHUE

pacrno3HaBaTh  IMPOSIBICHUE
3aKOHOB ~ MaTeMaTUKH B
HCKYCCTBE, yYMEHHE
IIPUBOANTH IIPUMEPBI
MaTEeMaTHYeCKUX OTKPBITUI
POCCUICKOM U MHUPOBOHU
MaTE€MaTUYECKON HAyKn




OK 02 Ucnons3oBath
COBpPEMECHHBIC
CpEeICTBa TOUCKA,
aHalm3a |
WHTEPIIPETAIUN
uHpopmauu u
nH(pOpPMaIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHCHMSI 32/1a4
npodeCcCuOHATBHON
JESTEIIbHOCTH

B o6macTi IeHHOCTH HAYYHOTO

TIO3HAHUSL:

-c(hopMHUPOBAHHOCTh
MHPOBO33PEHHUSI,
COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO
pa3BUTUA HayKH u
O0IIECTBEHHOM MPaKTUKH,
OCHOBaHHOTO  Ha  JMajore
KyJIbTyp,  CIOCOOCTBYIOIIETO

OCO3HAHHUIO CBOCTO MeCTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIICHCTBOBAHKE
SI3BIKOBOM W YHTATEIhLCKOMU
KYJIbTYpbI KakK Cpe/acTBa
B3aNMOJIEHCTBHS MEXTY
JIOJIBMH U TTIO3HAHUS MUDA;

- OCO3HaHHE [ICHHOCTH HAyYHOM
JIeSITCIIbHOCTH, TOTOBHOCTE
OCYILIECTBJIATh MPOCKTHYIO H
HCCIIEIOBATEIILCKYIO
JEeSTENIbHOCTh WHINBUAYAIbHO
U B TpyIIIE.
OBnaneHue
y4eOHBIMU
NEUCTBUSIMH:
B) pabota ¢ nH(popMaLuei:

- BJIaJIeTh HABBIKAMH MOJTYYECHUS
uH(pOpMalMd W3 HWCTOYHHKOB
Pa3HbIX TUIOB, CAMOCTOSITEIBHO
OCYIIECTBIISATh TIOMCK, aHaJu3,
CHCTEMaTH3aIIUIO 5
WHTEPIpETAN0 HUHPOPMALIUU
pa3iNyYHbIX BUAOB U (popm

YHUBCPCAJIbHBIMU
IIO3HAaBaTCIbHBIMU

- YMETh OIepupoBaTh
MOHSATHAMH:  PaIlMOHATIBHAS
byHKIH, HoKa3aTebHast
byHKIHS, CTCTICHHAS

¢bynkuus, norapudmuyeckas
GbyHKIHS,

TPUTOHOMETPUYECKUE

byHKIUH, oOpaTHbIe
(GyHKLINU; YMEHHE CTPOUTH
rpaduKu U3y4YEHHBIX
byHKIHIA, UCIOJIb30BaTh
rpaduKkd  TpU  U3yYCHHUH

MPOLECCOB U 3aBUCHUMOCTEMH,
IPU  pElICHUWW 3a7a4 U3
JIpYruxX y4eOHBIX MPEIMETOB
W 3aJa4 U3 pealIbHOM JKU3HH;
BBIpaXKaTh bopmynamu
3aBUCUMOCTH MEXTY
BEJIMYMHAMU;

- YMEThb
MOHATUSIMHU:
TOKIECTBEHHOE
npeoOpa3oBaHue,

YpaBHEHHE, HEPAaBEHCTBO,
cucreMa YPaBHEHHI u
HEPABEHCTB,
PAaBHOCUIIBHOCTb YPABHEHU,
HEPABEHCTB U CHCTEM,
paloHaIbHbIE,
UppalyoOHAIIbHBIE,
IIOKa3aTeNIbHbIC, CTEIICHHBIE,
JorapuMuUecKue,
TPUTOHOMETPUYECKHE
YpaBHEHUs, HEPABEHCTBA U

OIIepUPOBATH
TOX]IECTBO,

IIPEJICTaBIICHHUS, CUCTEMBI, yMEThb pellaTh
- co3JaBaThb  TEKCTbl  B|ypaBHEHHs, HEPABEHCTBA U
pa3Iu4HbIX (opMaTax C y4ETOM | CUCTEMBI c ITOMOIIBIO
Ha3HaueHUs MHPOPMALUU U | pa3IUYHbIX IIPUEMOB;
LIEJIeBOM ayJIUTOpUH, BbIOWpasi| pemaTh YpaBHEHUS,
ONTUMAJIBHYIO dopMy | HEpaBEHCTBA U CHUCTEMBI C
IIPEJICTaBICHUS U | TapaMeTpoM; MPUMEHSTh
BU3YyaJIN3alluy; YPaBHEHHs, HEPABEHCTBA, UX
- OLICHUBATH JIOCTOBEPHOCTH,| CUCTEMBI  JUISI  pELICHUs
JETUTUMHOCTh UH(GOpMAIUK, €€| MaTeMaTUYeCKUX 3aJad U
COOTBETCTBUE  IPABOBBIM  H|3aaay u3 pa3IMYHbIX
MOpaIbHO-ITHUECKUM HOpMaM; | o0yiacTell HayKu M pealbHOU
- HCIOJIB30BAaTh  CPEICTBA | )KU3HH;

MH(POPMAIMOHHBIX ul- YMETb cBOOOHO
KOMMYHHUKAI[UOHHBIX ONEpUPOBATH  IMOHATHAMMU:
TEXHOJIOTHI B pELICHNN | ABUKEHNE,  NapajulesIbHbIN
KOTHUTHBHBIX, IIEPEHOC, CUMMETpUs  Ha
KOMMYHUKaTHBHBIX U | IUIOCKOCTH u B
OpPraHM3allMOHHBIX  3aJad  C|POCTPAHCTBE, IIOBOPOT,




co0IIoIeHIEM TpeboBaHu
SPrOHOMHKH, TEXHHUKH
0e301acHOCTH, TUTHCHBI,

pecypcocOepekeHus1, TPABOBBIX
U OTHYECKUX HOpPM, HOPM
nH)OPMAITMOHHON
0e30IMacHOCTH;
- BJIAJICTh
pacro3HaBaHus U
nH(pOpMaInH,
UH(POPMAIIMOHHOM
0€30aCHOCTH JTMYHOCTH

HaBbIKaMH
3allIUThI

npeoOpa3oBaHue  momoowus,
nmoAoOHbIE (PUTYPHI; YMETh
pacno3HaBaTh ~ paBHbIE H
nmoAoOHbIE (PUTYPBI, B TOM
qHCIIe B IPUPOJE, UCKYCCTBE,

apXUTEKTYPE; YMETh
UCTIOJIh30BaTh
reOMETPUYCCKHEC
OTHOIIICHHUS, HAXO/HUTh
TEOMETPUYECKUE BEITMYHHBI
(nmuHa,  yroji,  IUIOIIA[b,
00beM) MpHU peleHruy 3a71a4d
u3 JIPYTHUX Y4eOHBIX

MPEeIMETOB U U3 pealbHOI
KUZHU

OK 03. ITimanupoBaTh
U pean30BbIBATH
cOoOCTBEHHOE
npodecCHOHATBHOE U
JUYHOCTHOE
pa3BHTHE,
peIPUHIUMATEIBCK
VIO IeSITETbHOCTD B
npodeccuoHanbHOM
cdepe, UCTIOJIB30BATh
3HAHUS 10 PABOBOM
U (QUHAHCOBOM
IPaMOTHOCTH B
Pa3TUYHBIX
YKU3HEHHBIX
CUTYaITUSIX

B obnactu JTyXOBHO-
HPABCTBECHHOT'O BOCTIUTAHHUS:

- c(OpMHPOBAHHOCTH
HpPaBCTBEHHOTO CO3HaAHMA,
STUYECKOTO MOBEICHNUS,

- CHOCOOHOCTh  OILICHMBATh
CUTYaIHIO u MPUHUMATD
OCO3HaHHbIE pereHws,
OpUEHTHUPYICh Ha MOpPAIbHO-
HPABCTBCHHBIE HOPMBI u
LEHHOCTH;

- OCO3HaHHWE JIMYHOTO BKJIA/Ia B
MOCTPOCHUE YCTONUMBOTO
Oynymero;

- OTBETCTBEHHOE OTHOIIEHHE K
CBOMM pOJIUTENSIM U  (WUJIH)
JIPYTUM YJieHaM CEMbH,
CO3/IaHUI0 CEMBbH Ha OCHOBE
OCO3HAaHHOT'O TIPUHSATHUS
LIEHHOCTE! CEMEWHON JKHU3HU B
COOTBETCTBUU C TPAAUIHUSIMU
HapoaoB Poccuu;

OBnaneHre  yHHBEpPCATbHBIMU
PETYISITHBHBIMHU JICHCTBHSIMH:
a) caMOOpTaHU3AIIHS:

- CaMOCTOSTEIILHO
OCYIIECTBIIATH TTO3HABATEIHHYIO
JeSITeTbHOCTb, BBISIBIIATH
poOJIEMBI, CTaBUTH u
dbopMynupoBaTh COOCTBEHHBIC
3aayd B 00pa3oBaTeNbHOU
NESTENIbHOCTH U KU3HEHHBIX
CUTYaIIHSIX;

- CaMOCTOSITENILHO COCTaBIIAThH
IUIaH pelieHus MpoOjeMbl ¢
Y4ETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH H
IIPEIIOYTEHUN;

- YMETh OIepupoBaTh
MOHATUSIMH: PallMOHAJIBHEIE,
UppaLUOHAIIbHBIE,
NoKa3aTebHbIE, CTEIICHHBIE,
norapuMuuecKue,
TPUTOHOMETPUYECKUE
YpaBHEHHsI U HEPaBEHCTBA,
UX CHCTEMBI;

- yMETh OIIepUPOBATh
MOHATUSIMH: MHOTOTPaHHHK,
CeueHHe  MHOI'OI'paHHHKa,
KyO, napauieNienumneI,
npu3Ma, upamuaa, Gurypa u
MOBEPXHOCTh BpAICHHS,
IWIMHAP,  KOHyC,  Imap,
chepa, cedeHHs] QUTYpBI
BpallCHUS, IUIOCKOCTB,
Kacaromasics cepsl,
WINHApA, KOHYca, TUI0Iab
MIOBEPXHOCTH IpaMUIbI,
NpU3MBI, KOHYCa, IWINHApA,
wiom@anak  cpepsl, 00beM
KyOa, PSMOYTOJIBHOTO
napaJuiesenuresa,
UpaMU/Ibl,
ITMHIPA, KOHyca, IIapa;
yYMEHUe n300paXkaTh
MHOT'OTPaHHHUKH "
MOBEPXHOCTH BpAIICHUS, UX
CeUeHHUs OT  pPYyKH, C
TIOMOTITHFO YEePTEKHBIX
MHCTPYMEHTOB u
AIIEKTPOHHBIX CPEICTB;
yMETh pacro3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
yMETh pacro3HaBaTh
MpaBUIILHBIE
MHOT'OTPaHHHKH;

IIPU3MBI,




- JlaBaTb  OLIEHKY  HOBBIM
CHUTYaIUSIM;
Coco0CTBOBATH

(GbOpMUPOBAHUIO U TTPOSBICHUIO
HIMPOKOM 3pYAULIMHM B pa3HBIX

001acTIX 3HAHWM, IOCTOSHHO
HOBBIIIATH CBOM
o0pa3oBaTeIIbHbII u

KYJIbTYPHBI! YPOBEHb;
0) CAaMOKOHTPOJIb:

UCIIOJIb30BATh IIPUEMBI
pednexcun JUIst OLICHKH
CUTyallud, BbIOOpa  BEPHOIO
pelieHus;

- YMETb OLEHUBATH PUCKU U
CBOCBPEMEHHO IIPUHUMATH
peleHus 10 X CHUKEHHUIO;

B) SMOLIMOHAJIbHBIN MHTEIUIEKT,
MpEeANOIaraoun
Cc(OPMUPOBAHHOCTb:
BHYTpPEHHEN MOTHUBALINH,
BKJIIOYAIOIIEH CTPEMJICHHE K
JOCTH)KEHUIO LEIU U YCIEXY,
ONTUMU3M, HMHHUIHAATUBHOCTD,
yYMEHUE JIEHCTBOBATh, UCXOIS U3
CBOMX BO3MOXKHOCTEM;

- DMIATHH, BKJIFOYAFOIICH
CIIOCOOHOCTH IMOHUMATh
AMOITMOHAIBHOE COCTOSIHUE
JIpPYTUX, YYUTBIBATH €r0 MpH
OCYIIIECTBIICHUN

KOMMYHUKAIIUH, CIIOCOOHOCTb K

- YMETh OIIepUpPOBATH
HMOHATHAMM: TNIPAMOYTOJIbHAs
cucreMa KOOp/IMHAT,
KOOpJUHATBl TOYKH, BEKTOP,
KOOP/AMHATbI BEKTOpa,
CKaJsIPHOE  IIPOU3BENICHUE,
yroJl MeXAy BEKTOpaMu,
cyMMa BEKTOPOB,

MMPOU3BCACHUC BCKTOpa Ha
YHCJIO, HAXOAUTh C ITOMOIIBIO

M3YYCHHBIX dbopmyn
KOODPIMHATHI CepeTUHBI
OTpe3Ka, PacCTOSIHHE MEXTY

JABYMA TOYKaMHU

COYYBCTBUIO "
COIIEPEKUBAHHUIO;
- COLIMATIBHBIX HaBBIKOB,
BKJTIOYAOLINX CIIOCOOHOCTh
BbICTpAauBaTh  OTHOLIEHUS C
JPYTUMH JIIOJbMH, 3a00THUTHCH,
TPOSIBIISIT UHTEpEC u
paspeniaTh KOHQIUKTHI
OK 04 DppexTHBHO |[FOTOBHOCT K CaMOPa3BUTHIOJ|- YMETh OIIEpUPOBATH
B3aMMOJICIICTBOBATh U |CAMOCTOSITEILHOCTH UIIOHATHAMU: CITyJailiHBIA OTIBIT]
paboTaTh B CaMOOIIPENIETICHHUIO; 1% cllydaiiHOe coObITHE))
KOJUJIEKTHBE U -OBJIa/ICHUE HaBbIKaMH y4e€OHO- [BEpOSITHOCTh CIIy4aifHOr o
KOMaH/JIe MCCIIEI0BATEIbCKON, MPOEKTHOM|COOBITHS; YMETh BBIYHUCIATH
U COLMAJIbHOU JAESITENbHOCTH;  [BEPOSTHOCTD v
OBnageHne  yHUBEPCAIbHBIMH[UCIIOIB30BaHUEM
KOMMYHHUKAaTHBHBIMHU rpaduUecKux METO/IOB;
EVCTBUAMMU: [IPUMEHSATh bopmybl
0) COBMECTHAs I TEIIbHOCTb: CIOXKEHUS W  yYMHOXCHHS]
- IOHMMaTb U HCIOJIb30BaTHBEPOSTHOCTEM,
MpeUMyIIecTBa KOMAaHIHOW HKOMOHMHATOpHBIE  (PAKTBl U
WH/IMBUIYaJIbHOU PabOTHI; dopMynBl  TIpU  pEIICHUH




- NPUHMMATH L€ COBMECTHOM
NEATEIIBHOCTH, OPraHU30BBIBATH
U KOOPAMHUPOBATh JEUCTBUS IO
ee  JOCTHMIKCHMIO:  COCTaBIIATH
[J1aH JECHUCTBUM, PpACIpPENEIIThH
poIM € y4eTOM  MHEHHY
Y4aCTHUKOB o0CyX/1aTh
pe3yIbTaThl COBMECTHOM pabOTHI;
- KOOPJAMHUPOBATH U BBIIOJIHSATH

paboTy B YCIOBHUSIX pPEajbHOTO
BUPTYaJILHOTO uj
KOMOWHUPOBAaHHOTO
B3aMMO/ICHCTBHUSI,

- OCYLIECTBJISTH IO3UTHUBHOQ
CTpaTernyeckoe TIOBEJICHHE B
Pa3IYHbIX CUTYaIIMSIX,
MPOSIBIISITH TBOPYECTBO uj
BOOOpaKEHHE, OBITh
WHUIHATHBHBIM.

OBnaseHue  yHHMBEpPCAJIbHBIMY
PETYJISITHBHBIMU JICHCTBHUSIMH

r) npussthue cedd U JIpyrux

ITFOICH

-  [PUHUMATh  MOTHBBI M
AQPIyYMEHTBhl APYIMX JIIOACH IpH
aHaIN3e pe3ynbTaToB
1esITENIbHOCTH;

- IpU3HABATh CBOE MPABO U MPABA
IpYTUX JIIOEH HAa OIIMOKY;
pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MHpP C  TO3UIUH
IPYTroro 4eoBeKa

3a1au; OILICHMBATh
BCPOSITHOCTI/I peaJIBHBIX
COOBITHI; 3HAKOMCTBO  CO
CJIy‘-IaI\/JIHbIMI/I BCINYHNHaMMU )

YMEHHE TPHUBOJIUTH MPHMEPD]
MPOSIBIICHUST 3aKOHA OOJIBIIINX]
qucesl B NPUPOJIHBIX U
0OIIIECTBEHHBIX SIBICHUSX
YMETh CcBOOOIHO
OTIepUPOBATH MTOHSATHSIMH ]
CTCIICHD LIETIBIM|
[TOKa3aTeseM, KOpPEHb,
HaTypaJIbHOU CTEIICHH,
CTCIIEHb C  PAMOHAIBHBIM
[oKaszarejieM,  CTCICHb ¢
NICHCTBUTEIbLHBIM
(BEILIECTBEHHBIM)
[TOKa3aTeseM, Jgorapupm
qHciIa, CHHYC, KOCHHYC W
TaHT€HC IPOU3BOJILHOIO
YKCIIa;

C

YMETh CBOOOHO
OIIepUPOBATH HOHATHAMU]]
rpaduk GyHKIOUH, OOpaTHAas
byHK1IM, KOMITO3HULIUS
(GyHKUIMH, JMHENHas]
byHK1IM, KBaJlpaTU4Hast
byHKIM, crenenHast GyHKIUsSI
C  LenbIM  IOKa3arelseM,
TPUTOHOMETPUIECKUE

byHKIMH, oOpaTHbIe
TPUTOHOMETPUIECKUE

GyHKIMM, TOKa3zaTelbHas U
norapudmuueckas ¢GyHKIUY;
yMEThb  CTpPOUTh  TIpaduku
byHKIHIA, BBITTOJTHSTh
npeoOpa3zoBaHusi  TrpadukoB
byHKIU;
yMETh

UCIIOJIb30BATH
rpaduku GyHKIMA Ui
U3y4eHUs  IPOLIECCOB y
3aBUCUMOCTEN TIPH PEIICHUH
3ajjau U3 JpPYrux Yy4eOHbIX
MpPEeIMETOB U U3 pealbHOM

KU3HU; BBIpaXKaTh
dbopmynamu 3aBUCHUMOCTH
MEXy BETUYHMHAMU;

- CcBOOOJHO  OINEPUPOBAThH
MOHATHAMU: YETHOCTb
byHKIHN, MIEPUOTMIHOCTH
(GyHKIMH,  OrpaHMYEHHOCTH
byHKIIH, MOHOTOHHOCTH
byHKIIH, IKCTPEMYM




HauOoJbllIEE U
3HAYEHUS

byHKIIH,
HalMEHbIIIee
GyHKIMH Ha TPOMEXKYTKE)
YMETh IPOBOJIUTH
uccienoBanne QyHKINN;

- YMETb HCIOJIb30BaTH
CBOICTBA U TpaQuKH PyHKIIU
IUIsl  pellieHusT  ypaBHEHHIA,
HEpPaBEeHCTB M 3a7ad ¢
napaMeTpamu; u300paxkaTh Ha
KOOPJAMHATHOM IUIOCKOCTH
MHOYKECTBa peleHHi
YpaBHEHUI, HEPABEHCTB U MX
CUCTEM

OK 05 OcymiecTBisTh
YCTHYIO U
MMUCEMEHHYIO
KOMMYHUKAIIUIO Ha
roCy/1apCTBEHHOM
s3b1ke Poccuiickoi
denepannu ¢ y4eToM
0co0eHHOCTEN
COLIMAJILHOTO U
KYJbTYPHOI'O
KOHTEKCTa

B obacTu 3CTETUYECKOTr Q)
BOCIIUTAHUS
- ACTETUYECKOE OTHOIIEHUE K

MUDY, BKJIIOYas 3CTETUKY ObITa/
HAYYHOTO W TEXHUYECKOT()
TBOpUYECTBa, CIOpTa, Tpyda U
0OIIECTBCHHEIX OTHOIICHUIA;

- CHOCOOHOCTh BOCHPHHHMATH
pa3TUYHBIE BUABl HCKYCCTBA,
TpaJUIIIU U TBOPUYECTBO CBOECTO Ui
PYTMX ~ HApPOJOB,  OIIYIIATH
SMOLIMOHAIBHOE BO3CHCTBHQ
HCKYCCTBA,

- yOeXIIEHHOCTh B 3HAYMMOCTH
T JIMYHOCTA M OOIIECTBA
OTEUECTBEHHOTO U  MHPOBOTQ
HCKYCCTBA, ATHUYECKHUX
KYJIBTYPHBIX Tpaauuui U
HapOJIHOTO TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPAXEHHIO
B pasHBIX BHJAX HCKYCCTBA,
CTpeMJICHHE MTPOSBIISATH Ka4eCTBa
TBOPYECKOM JIMYHOCTH;

OBjageHue YHUBEPCATbHBIMU
KOMMYHHKATHBHBIMU

el CTBUSAMU:

a) oO1IeHue:

- OCYIIECTBIATh KOMMYHHUKAIIUU
BO BCceX cepax KU3HU;

- pacmo3HaBaTb HEBEPOATHHBIG
cpencTBa OONICHUS, TOHHMATH
3HAYCHHE COIMAJIbHBIX 3HAKOB)
pacro3HaBaTh TIPEIMTOCHUTKH
KOH(MJIUKTHBIX ~ CHUTyallMd U
CMATYATh KOH(i)J'II/IKTBI;

- pa3BEpHYTO U JIOTUYHO U3J1araTh
CBOIO TOYKY 3peHus q
HCIIOJIb30BaHHEM SI3BIKOBBIX]

- YMETh OIIEPUPOBAThH
TOHSTHSMU: cpenHee
apuMeTHYeCKoe,  ME/HMaHa,

HauOoJpllee U HauMEHbIlee
3HAaYeHUs, pa3Max, JUCIepcus,
CTaHJApTHOE OTKJIOHEHUE
YHCJIIOBOIO Habopa; yMEHHue
W3BJICKATbh,
MHTEPIPETUPOBATH
WH()OPMAIIHIO,
[IpE/ICTaBICHHYIO B Ta0JIMLIaX,
Ha Juarpammax, rpadukax,
OTpaKaroLIyo CBOMCTBA
peabHBIX ~ IPOLECCOB U
SIBJICHUIA; IIPECTABIIATD
UHPOPMAIIMIO C  [TOMOIIBIO
Ta0JIHIL u JarpaMM;
MCCJIEI0BATh CTaTUCTUUYECKUE
TaHHble, B TOM 4HCIIE C
NPUMEHEHHEM  TpapUUecKux
METOZOB U 3JIEKTPOHHBIX
CpPEICTB;

- YMETh OIEPUPOBATH
MOHATUAMM: TOYKA, MpAMasd,
MJIOCKOCTb, IIPOCTPAHCTBO,
JBYIpaHHBIN yroi,
CKpEILLMBAIOIINEC  MpSMBIE,
MapajuIeIbHOCTh Y
MEePIEeHIUKYISIPHOCTh
MPSIMBIX U IUIOCKOCTEM, yroi
MEX 1Y IPSIMBIMU, YTOJI MEKIY
MPSIMON U INIOCKOCTBIO, YroJl

MCKIY IIJIOCKOCTSIMU,
pPacCTosIHUEC OT TOYKHU 10|
IIJIOCKOCTH, pacCTOAHUE

MCIKAY NPAMBIMU, paCCTOAHUC
MCKAY MIIOCKOCTAMU,
- YMCTb HCIIOJIB30BAaTh IIpPHU

CpeICTB

PCHICHUU 3aJa49 H3YUYCHHBIC




(hakTbI u TEOPEMBI
[JIAHUMETPUU; YMEHUE
OILICHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaIOLIET0 MUPA

OK 06. IIposiBaTh
rPaKJaHCKO-
MaTPUOTUYECKYIO
TTO3ULIMIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOC
ITOBEJICHUE HAa OCHOBE
TPaAUIIMOHHBIX
POCCHICKHX JTYXOBHO-
HPaBCTBEHHBIX
IIEHHOCTEH, B TOM
YUCIIE C YUYETOM
rapMOHH3AIUN
MEKHAIIMOHAJIBHEIX U
MEXPEJIUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSATh CTaHIAPThI
AHTUKOPPYIIIMOHHOTO
IIOBEICHUS

- OCO3HaHuEe O00y4YaroUIMMHUCH
POCCUICKON IPaXIAHCKOU
U/IEHTUYHOCTH;

I[EJICHANPABICHHOE Pa3BUTHE
BHYTPCHHEH IMO3UIMH JINYHOCTY|
Ha OCHOBE TyXOBHO-
HpPaBCTBEHHBIX [IEHHOCTEH
HapoJI0B Poccuiickoit
denepanyu, HCTOPHYCCKUX U]
HAIMOHAIBbHO-KYJIBTYPHBIX
TP, (bopmupoBaHue
CHCTEMbI 3HAYMMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYIILIUOHHOTO
MHUPOBO33PEHUS, IPABOCO3HAHHMS,
DKOJIOTHYECKOMN KYJBbTYPBI,
CIIOCOOHOCTH CTaBHUTh IIETH M
CTPOWTH )KU3HEHHBIC TIAHBI;

B YaCcTH TPaKIAHCKOTO
BOCITUTAHUSL:

OCO3HaHUE CBOMX
KOHCTUTYIHOHHBIX  TIpaB U
00513aHHOCTEH, yBaXKCHHE 3aKOHA
W [IPABOTIOPSI/IKA,
MIPUHSTHE
HAIIMOHAIBHBIX,
00I11€4EeI0OBEYECKUX
F'YMaHUCTUYIECKUX
NIeMOKpAaTHYECKUX [IEHHOCTEIH;
TOTOBHOCTh ~ HPOTHUBOCTOSITH
WJICOIOTHH IKCTPEMH3MA,
HaI[MOHAJIN3Ma, KceHogoouu,
TCKPUMUHAIIN 1o
COIMAJIbHBIM, PEIUTHO3HBIM,
PacoBbIM, HAIMOHATLHBIM
NpU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO)
NesITebHOCTh B MHTEpecax
paXIaHCKOTO o0riecTsa,
YJaCTBOBAaTh B CaMOYIIPABIICHUH
B 00111e00pa30BaTeNbHOM
OpraHU3aluH " TIETCKOA
FOHOIIIECKUX OPTaHU3aIUsIX;
- YMEHHE B3aUMOJCHCTBOBATH (
COIMAIbHBIMA HHCTUTYTAMH B
COOTBETCTBUH C UX (QYHKIUSIMU H
Ha3HAUCHUEM;
- TOTOBHOCTh K TYMaHUTapHOW U

TpaaTuIHOHHBIX

b4l

- YMETb OIIepUPOBATH
MOHATUSAMU: TPSMOYTOJIbHAs
cucrema KOOp/IMHAT,
KOOPJAMHATHl TOYKH, BEKTOP,
KOOPAUHATBI BEKTOpAa,
CKaJIIpHOE MIPOU3BEJICHNUE
YroJl ~ MEXIy  BEKTOpamu,
cyMMa BEKTOPOB,
[POM3BEICHUE BEKTOpa Ha
YHCJIO; HAXOAUTH C MTOMOIIBIO
M3y4EHHBIX bopmymn
KOOPIMHATHI CepEIUHBI

OTPE3Ka, PaACCTOSAHUC MCIKIY|
JBYMSI TOYKaMU,

-YMETh BBIOUPATH
[TOIX OIS W3Y4ECHHBIN
METOJ JIsl PEUICHMsI 3a/ayH,
pacrio3HaBaTh
Marematudyeckue  (GaxkThl Y
MaTeMaTU4YeCKUe MOJEIN B
PUPOJHBIX U OOLIECTBEHHBIX
FABJICHUSIX, B  HCKYCCTBE;
YMEHHME IPUBOIAUTH MTPUMEPHI
MaTeMaTUUYECKUX  OTKPBITHH
POCCHIICKOH M MHPOBOI
MaTeMaTUYECKON HAyKH.

- YMETh OIIEpUPOBATH
MMOHATUSAMM: CIIy4alHBIN OIIBIT
1% CllydaiiHOe coObITHE)
BEPOSITHOCTH Ciy4alHOro
COOBITUS; YMETh BBIYHUCIIATH
BEPOSITHOCTD v
MCIIOJIb30BAHUEM
rpaduuecKux METO/IOB;
[IPUMEHSATh bopmyibl
CIOXKEHUST U YMHOXEHHUS
BEPOSITHOCTEM,
KOMOUWHATOpHblE  (DaKThl U]
dbopMynBl  TIpU  PEIICHUH
3a1a4; OLIEHUBATh
BEPOSITHOCTH peaNbHbIX|
COOBITHH; 3HAKOMCTBO  CO
CIIy4alHBIMH  BEJIMYHMHAMU]}

YMEHHE TPUBOJUTH MPHUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIIIHX]
qrcel B  NPUPOJHBIX U
00ILECTBEHHBIX SIBJIEHUIX

BOJIOHTEPCKOU IESITETLHOCTH;




[MATPUOTUYCCKOI'O BOCIITUTAHHA:

- c(OpMHPOBAHHOCTh
POCCHIICKOM TPaKIaHCKOM
NICHTUYHOCTHU, naTpuoTu3mMa,

VBXEHUS K CBOEMY Hapoiy,
qyBCTBA OTBETCTBEHHOCTH IEpe/]
PonuHOW, TOpPAOCTH 3a CBOW
Kpaii, cBOX0 PouHy, CBOM SI3bIK U
KYJIbTYpPY, IPOIILJIOE U HACTOSIIIES
MHOTOHAIIMOHAIBHOTO  HApOJId
Poccuu;

- IIEHHOCTHOC OTHOIICHHUC K
FOCYIapCTBEHHBIM  CHMBOJIAM,|
NCTOPUYECKOMY W TPUPOTHOMY]
HaCJIC/IHIO, MaMSITHHKAM,
TpaauIusaM HapojoB Poccun)
noctmxkeHusM Poccun B Hayke)
HCKYCCTBE, CIIOPTE, TEXHOIOTHSIX]
U TpyJe;

- naeruHas yOEXIECHHOCTD,
FOTOBHOCTb K  CIY)KEHHIO U
3aIITe OreuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
OCBOEHHbIE o0yJaromuMucs
MEXKIPEIMETHBIC  TIOHATHS M
YHUBEPCAJIbHBIC yueOHbI€]
IeliCTBHS (perynsTuBHbIC,
[M03HABATCIILHBIC,
KOMMYHUKATHBHBIE);

- CIOCOOHOCTH uX|
HCITOJIb30BaHMS B
[MO3HABATCIILHOM U COIIHAILHOM
MPaKTUKE, TOTOBHOCTb K
CaMOCTOSITEIIEHOMY
MIAHUPOBAHUIO 5|
OCYILIECTBIICHUIO yueOHOI
eI TeIbHOCTH, OpraHH3aIliy
y4eOHOrO0  COTpyJIHUYECTBA
MeAarorndyecKuMu  paboTHUKAMU
U CBEPCTHHKAMH, K YYacCTHIO B
MOCTPOCHUU  WHIUBUAYATbHOW]
00pa30BaTeNbHOI TPACKTOPUH;
- OBIIQJICHHE HAaBBIKAMHU y4eOHO-
MCCIIEIOBATENIbCKOM, MPOEKTHOM
U COLMAJIBHOM IEeSITCIbHOCTU

OK 07 CogelicTBOBaTH

COXpaHEHHIO
OKpYKalollel cpenbl,
pecypcocOepeKeHuIo,

MPUMEHSTh 3HaHUS 00
N3MCHCHNU KJImMmara,
TPUHIIATIBI
OEepeKITMBOTO

HE MNpUHUMATh JEHUCTBUS)
[IPUHOCSIINE BPE OKPYKAOIIEH
cpene;

- YMETh MIPOTHO3UPOBATH
HeOIaronpusITHLIE
PKOJOTHYSCKIE IIOCIIEACTBUSA
[PEANPUHUMAEMBIX  JIEUCTBUM,

- YMETb OIIEPUPOBATH
[TOHSTHSIMU: byHKLHS,
HETpepbIBHAS byHKIM,
[IPOU3BOJHA,

nepBooOpasHasi,
ONpEEIICHHBIN HHTETrpall;
YMETh HaXOAUTh

Mpea0TBpaIiaTh ux;

IMPON3BOJHEIC JJICMCHTAPHBIX




IIPOU3BOJCTBA, - PaCLIUPHTH OIIBIT JACATENbHOCTH  [(DYHKINMH, UCTIONB3YS
P PEeKTUBHO SKOJIOTMUECKON HAINpaBJIeHHOCTH; |CIPAaBOYHBIC MaTEpHUaJIb}
ﬂeﬁCTBOBaTB B - pa3pa6aTbIBaTb IUIaH pemeHHﬂI/ICCHeI[OBaTL B HpOCTCﬁH.[PIX
YIPC3BBIYAHBIX Mpo6IeMbl €  ydeToM  aHamm3dClydasx (ynxmn HJ
CUTYaIHAX HMCIOIUXCS  MaTepHalbHBIX  WMOHOTOHHOCTD, HaXOJWTH
HEMaTepUabHBIX PECYPCOB; HanOOJIbIIINE u HAaMMCHBIIIHNG
- OCYIIECTBIIATH 3HA4YeHUs] (QYHKIUH; CTPOUTH
LIEJIEHANIPABIJICHHBIN [TOMCK MEPEHOCA rpaduku MHOT'OYJICHOB ¢
CpelncTB W CHoCOOOB JieiicTBusi BHCIOIB30BAHUCM arraparq
HpO(beCCI/IOHaJ'IBHYIO cpeny; MaTEMAaTU4YECCKOT O aHaJIn3a /]
- yMEThb TIEPEHOCHTH 3HaHus HUPHMCHATE TPOU3BOIHYIO TpH
[103HABATEIIBHYIO plpellieHny 3ajad Ha JBUXKEHUE]
[PAKTHYECKYIO obmacty [PCIIATh IIPaKTHKO |
KU3HEIESTETBHOCTH, OpHUEHTUPOBAHHBIE 3aJaudl HY
- NpejTaraTh  HOBbIE HpoeKTH’HaI/I6OHLIHI/Ie U HauMEHbIING
OlCHMBATD  Hued ¢ mosmipp3HAYCHHA, HA HAXOXK/CHHE IYTH,
HOBH3HBI, opuruHagpHocTy [CKOPOCTH U yCKOPEHNST,
[IPaKTU4ECKONW 3HAUUMOCTH; : YMETh ONIEpUPOBATH
- jaBath OLEHKY HOBBIMIOHATUSAMH: JIBUKEHHE B
CHTYaIHAM, BHOCHTS |IPOCTPAHCTBE, MO/TOOHBIE
KoppekTHBbI B aestenbhocts|PHTYPBI B TIPOCTpaHCTBE;
OIICHHBATD COOTBETCTRHE |ACTIOIB30BATh OTHOIIEHUE
DE3YIIBTATOB LEMAM riomanell  MmoBepxHOCTe U
00beMOB TIOOOHBIX (UTYp TIpH
pEIIeHNH 33/1a4;
- YMETb BBIUHCIISTH
reoMEeTpUYECKHE BEJINYMHb]
(muHa, yroJ, TUIomank, 00beM,
[UIOIIATE TTOBEPXHOCTH )
VCTIONIB3YSI N3yYCHHBIG
(hOpMyITBI ¥ METOZIBI
[IK 1.2. IlpoBomutelmems npaxmuueckuii Onvim: YMETh MCIOJIb30BATh CBOMCTBA U
ICHEe)KHOE ~ U3MEPEHHUEICHE)KHOE U3MEpeHHe 00BEKTOB rpaduky QYHKIHUA JUISE pelIeHHs]
00BEKTOB OyXrajaTepcKoro ydera u YPaBHEHUH, HEPABEHCTB U 33134 O

OyXrantepckoro ydyera

OCYILIECTBIICHHE COOTBETCTBYIOLINX
OyXranTepcKux 3amnuceil

OTpaKeHHE B OyXTalTEepCKOM ydeTe
[PE3YJIbTATOB IEPEOLICHKH 00BEKTOB
OyXrajaTepcKoro ydera, iepecuera B
pyOJIH BBIpaXXCHHON B MHOCTPaHHOMH
BaJIIOTE CTOMMOCTH aKTHBOB U
00513aTeTTLCTB

COCTaBJICHHE OTYETHBIX
KaJIBKYJISILIAN, KaJIbKYJISILUI
ce0ecTOMMOCTH NPOIYKINU
(pabor, yciyr), pactpeaeneHue
KOCBEHHBIX PAaCX0/0B,
HaYHCIICHUE aMOPTH3AIIH
aKTHUBOB B COOTBETCTBHUU C
YYETHON MTOJIUTUKOU
9KOHOMHUYECKOTO CyOheKTa

nmapaMeTpamu; HM300pakaTb Ha
KOOPAWHATHON TTOCKOCTH
- MHO>KECTBA PELLICHUI
YPaBHEHHUI, HEPABEHCTB M HX
CUCTEM

- YMETb MOJCIIUPOBATh
[peabHbIE CUTYallUU HA SI3bIKE
MAaTEMaTHKY;
COCTaBIIAATh
YpaBHEHUS,

- HEPABEHCTBA M MX CHCTEMBI 10
[YCJIOBHIO 331a4H,

- ICCJIEIOBATh IOCTPOCHHBIE
MOJEIM C  HUCIOJIb30BAHHUEM
arapara anreOpsl,
WHTEPIPETUPOBATh OTYYEHHBIH
[pE3yNbTaT;
CTPOUTH

BbIPpAKCHUS,

MAaTEMAaTH4YCCKHC

MOIEIIN

3aoanus k npaxmuyeckum 3aHAMUAM COOEPHCAMCIL 8 NPAKMUKYME N0 001e00pa308amenbHoll y4eOHOU

oucyunaune. «Mamemamuxay.




TECTOBBIE BOITPOCBHI OTKPBITOI'O THIIA 110 JUCHUIIVIMHE:

«MATEMATHUKA»

Komnerenuu:

OK 01. Beibupats criocoObI perieHus 3a1a4 npohecCuoHaIbHOMN JASSITEIIBHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHBIC CPEACTBA MIOMCKA, aHAIM3a U HHTEPIPETAlNi HHPOPMAIIHH,
1 nHGOPMAITMOHHBIE TEXHOJIOTHY JIJIsl BBIMIOTHEHUS 33]1a4 PO eCcCHOHAIBHON NeITeIbHOCTH

OK 08. IlmanupoBathb U pealn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATFHOE U JMYHOCTHOE
pa3BHUTHE, IPEANPUHUMATEILCKYIO JEATEIBHOCTh B MPOPECCHOHANBHON cepe, NCTIOIb30BaTh 3HAHUS TI0
MpaBOBOM U (PMHAHCOBOM IrPAMOTHOCTHU B PA3IMUHBIX )KMU3HEHHBIX CUTYAILIUSIX

OK 04. Db dexTrBHO B3aMOICHCTBOBATh U PabOTATh B KOJUIEKTUBE U KOMAH/IC

OK 05. OcyuiecTBisTh YCTHYIO U NMHUCbMEHHYI0 KOMMYHHMKAIIMIO Ha TOCYJAapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMANIBHOTO U KyJIbTYPHOTO KOHTEKCTA

OK 06. IIposiBnaTh rpakaaHCKO-MATPUOTHYECKYIO IO3UIHI0, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE HA OCHOBE TPATUIIMOHHBIX POCCHUHCKUX TyXOBHO-HPaBCTBEHHBIX IIEHHOCTEH, B TOM YHUCIE C
Y4ETOM TapMOHHU3ALUHA MEXHAIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOUICHHWM, MPUMEHSTh CTaHIApThI
AHTUKOPPYIIIUOHHOTO TTOBEACHUS

OK 07. CopeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOIICH Cpellbl, PecypcocOepexeHHI0, MPUMEHSITh
3HaHUS 00 M3MEHEHWH KIIMMaTa, IPUHIIMITEI OSPEKIMBOTO MPOU3BOJICTBA, 3(PPEKTUBHO JEHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIHSIX

[IK 1.2. IIpoBoauTh neHEKHOE U3MEPEHUE O0BEKTOB OYXTaITePCKOTO y4eTa.



Ne | [IpaBunbHbBIN Copepxanue Bonpoca Komne | Bpems
OTBET TEHIIUSI | BBITIOJIHE
HUs (MUH)
(1 CEMECTP)
1 Harypanpnble uucna, mpotuBomnonoxHsie uM, uncio 0 | OK 01 3
00pa3yrT MHOXECTBO .........
2 MHOKECTBO, COCTOSIIEE U3 TTOT0KHUTEIBHBIX U OK 02 3
OTPHIIATENIBHBIX, APOOHBIX U LENbIX, ycia 0, Ha3pIBaeTCs
MHOXECTBOM .............
3 UroObl  MEPEMHOXUTb  CTENEHH ¢  oauHakoBbiMu | 0K 02 3
OCHOBaHUSIMH, HAJI0 OCHOBAHUE CTEIICHU OCTABUTh TEM XK€,
a MoKa3aTelu. ........
4 [Iponomxkute Teopemy: «Eciu ojHa U3 IBYX MapajuieIbHBIX 3
NPSIMBIX MEPIICHIUKYIISIPHA TUIOCKOCTH, TO ¥ BTOPAst IpsiMast
OK 04
............ ».
5) [Mpomomkute Tteopemy: «Ecimm aBe mapamiensHble | OK 07 3
IUIOCKOCTH TIEPECEKAIOTCS TPEThEH, TO. .. )».
6 Ecim nBe mapasuieibHbIe NPsIMbIe AP AJLIeIbHbI OK 01 3
TpeTbeil NPAMOM, TO OHH ..........
7 Il10ckocTH HA3BIBAIOTCS MAPAJLIEIbHBIMH, OK 03 3
€CITH OHHU «eoee vuvrnnen.
8 [Ipsimast Ha3pIBaeTCS MEPICHIUKYIISIPHOM TUTOCKOCTH, eci | OK 04 3
OHa MEPIEeHIUKYIIApHA II000H MPAMOH,............
3
BoxoBast nOBEpXHOCTh NPSAMON MPU3MbI paBHA
9 P P PHSMELP OK 07
MIPOU3BEICHUIO TIEPIMETPA OCHOBAHUS HA ..............
OK 02 3
Ecnu ocHOBaHUSAMHU TIPSIMOY TTPU3MBI SIBIISIOTCS
10 MIPaBIJIbHBIE MHOTOYTOJBHUKH, TO OHA HA3BIBAETCH ...




OTpe3oK, 115 KOTOPOI0 YKa3aHO, KaKOii U3 ero KOHIOB
SIBJISIETCSl HAYAJIOM, a KaKOil — KOHIIOM, Ha3bIBaeTCs

11 OK 03
BekTopbl Ha3bIBAIOTCS PABHBIMHU, €CJIH: «vvvveene. OK 04
12
13 Ecau 1yimHBI IBYX HeHYJIeBbIX BEeKTOPOB paBHbL, M onn | [IK 1.2
NPOTHBOMOJIOKHO HANIPABJIEHbI, TO OHH
Ha3bIBAKOTCA ........
14 CrkaJisipHoe nNpou3BeleHne BEKTOPOB, BHIPAKeHHBIX OK 01
CBOMMU KOOPAMHATAMHU, BHIYHCISAETCH KAK:..cou.u...
15 Eciu BeKTOpBI IEPIICHIUKYIISIPHBL, TO UX CKAJISIPHOE
MPOU3BEICHUE PABHO .......
OK 03
16 [IpousBoaHas pyHKIUHU-ITO ....... OK 04
17 Onepaiust Hax0XKACHUs TPOU3BOJIHOM HA3bIBACTCH . ..... OK 04
18 Touku ,B KOTOPBIX MPOU3BOIHAS paBHA HYIIO, Ha3biBatoTcst | OK 06
19 [Ipon3BoHas MOCTOSIHHOM paBHa ...... I1K1.2
20 [Tpu BeIYHCIEHUH IPOU3BOTHON MOCTOSHHBI MHOXKHTENbp | OK 01
MOJKHO BBIHOCHTD ......ve wenennen.
[Ipenen oTHOLIEHNs MpUpalieHus (PYHKIIMU B TOUKE X K IK 1.2
21 MIPUpPAILEHUIO APTYMEHTa, KOT/1a MOCIIeAHEE CTPEMUTCS K
HYJIIO Ha3bIBAETCH. ..
22 Ecnu maTepuanbHasi TOUKa JBUXKETCS 110 3aKOHY  S(t), TO OK 01
nepBast IPOM3BOIHAS OT ITYTH IO BPEMEHH €CTh. ..
23 I'eomeTpruecKuii CMBICI TPOU3BOIHOM COCTOUT B ToM, uTo | OK 07
24 VYpaBHeHHe KacaTelIbHON K JaHHOW JIMHUU B Touke M OK 03
UMeeT BUI. ..
25 Y ckopenure npsiMOJIMHEMHOTO IBU)KEHUST PABHO. .. K 1.2
26 @DyHKIMS BO3pacTaeT Ha 3aJaHHOM IPOMEKYTKE, €CIIH. .. OK 06
27 OyHKIUS BO3pacTaeT Ha 3aIaHHOM IIPOMEXKYTKE, €CITH. .. OK 06




28 Ecmu rpaduk pyHKIIMU pacnosiokeH Boiie ocn OX Ha 0K 02
MHTEpBaJIC, TO QYHKINSA HA JAHHOM ..........eenen...

29 Ecnu rpaduk ¢pynkuuu pacmnonoxen Hiwke ocu OX Ha 0K 02
MHTEpBaJIC, TO QYHKINSA HA JAHHOM ..........eunen...

30 Ecimu nBe muddepenuupyemsie GpyHkimu otandarotces Ha | OK 06
MOCTOSTHHOE CJIaraeMoe, TO UX MPOU3BOJHBIC ...............

(2 CEMECTP)

31 Huddepenunpyemast GyHKIHMSI MOXKET UMETh dKcTpemyMm B | OK 07
TEX TOYKaX, TJ€ HMPOU3BOJIHAS .............

32 MrHOBEHHasi CKOPOCTh IBM)KEHUS TOUKH, €CIIN OK 06
s(t)=5t+ 3 paBHa .........

33 JINCKpETHYIO CITydaiHyr0 BENMUYMHY 3a1aioT ykasbiBas e€ | I1K 1.2
3aKOH ............

34 CKOpOCTh TeJa, IBHKYIIErocs 1Mo 3aKOoHy s(t) = t2 + 2, B OK 01
MoMmeHT BpemenH t = 10 Oyner paBHa .........

35 Boruucnure(cosx)’=............ OK 03

36 Berancnure (kx+b)’=......... OK 01

37 Beranciute (V8)'=............ OK 03

38 Berancmute (10x)’=.......... OK 04

39 CoObITHE, KOTOpOE 00s13aTeNbHO Mpon3oiiieT, HasbiBaercss | OK 05

40 YnopsioueHHOE MHOXKECTBO, OTIIMYAIOIIEECs TOIbKO OK 05
MOPSZAKOM 3JIEMEHTOB, HA3bIBAETCH ............

41 CoObITHe Ha3bIBAETCA ..., €CIIU OHO HE MOXKeT npou3oiTu B | 0K 02
pe3yabpTaTe JaHHOTO UCTIBITAHUSI.

42 MHoxecTBO mepBooOpa3HbIXx i ganHou ¢yHkumu f(x) | OK 06
Ha3bIBACTCA. . .

43 OmnpeneneHHblii uHTErpan ¢ oauHakoBbiMH mpenenamu | OK 03
paBeH. ..

44 Omnepanuio HaXx0XKACHUS IEPBOOOPA3HOM /ISl TaHHOMH IIK 1.2

(YHKIIUN Ha3BIBAIOT. .....c.eenene...




46 Jlorapudm, ocHoBanue kotoporo pasHo 10 Ha3piBaeTcs OK 05

ar Jlorapudm nmpou3BeeHUs — ATO ....JIOTapUPMOB. 0K 02

48 Jlorapum 9acTHOTO — 3TO ...... norapugmMoB. OK 05

49 Oyukius F(X) HaspiBacTCs IEpBOOOPA3HOM st OK 07
dynximu f(x) Ha (@; b), ecm s mo6oro €la; 5}
BBINOJIHSICTCS] PABEHCTBO .........

50 O0wem KoHyca onpeenseTcs o GopMyie ......... IIK 1.2

51 Heonpeienenuplii muTerpa [ sin xdxpaseH ......... OK 06

52 [MTokasarenbHast GYHKIHMS y=a* ABJISIETCSI BO3pACTAOIIEH, OK 02
€CIIM OCHOBaHHE a OOJIbIIE .......

53 OK 05
Jlorapugm, ocHOBaHHE KOTOPOTO PaBHO €~2,7 Ha3bIBACTCSI

o4 O06bem HmumHapa onpeaesiercs no opmyne ......... OK 07

55 I'eomeTpruecKuii CMBICT ONPEAeNEHHOTO HHTETpasia OK 04
COCTOUT B TOM, YTO OH YHCJICHHO PaBEH IUIOMIA/IH. .. ....

56 OTpe30K, COCMHSIONINI ABE BEPITHHBI TPU3MBI, HE OK 07
NpUHAJUIeKAIINE OHOW HA3bIBACTCS ...........

57 I'panu mapaenenuriea He UMEIOIINE OOIINUX BEPIIIHH, OK 01
Ha3bIBAIOTCA ........

58 [MepnenauKynsip, OMyIIEHHBIH 13 BepHbl mupamuasl Ha | OK 03
TUTIOCKOCTh OCHOBAHUSI, HA3BIBACTCA ........

59 BricoTa 60K0BOI rpaHy MPaBUILHON MTHUPAMUIBL, OK 04
MPOBE/ICHHAS U3 €€ BEpPIIMHBI, HA3bIBACTCA ........

60 VY xy0a Bce TpaH¥ .......... K 1.2

61 O06BéM kyOa BeIYHCISAETCS IO GOPMYIIE ... ...... OK 01

62 [ToBepXHOCTH KOHYCa COCTOUT U3 M O0KoBoi moBepxHOocTH | OK 01
1/ S

63 OTpe30K, COeAMHSIONINI 1BE TOUKH mapoBoii moBepxHoctr | OK 03

Y POXOISIIINI Yepe3 LEHTp 1mapa,
Ha3bIBACTCH ..........




64 I'panuua mapa Ha3bIBACTCA ......... OK 04

65 OTpe3ku, coeTUHSIONINE BEPIIUHY TUPAMUIBI C OK 06
BEpIIMHAMH OCHOBAHUS, HA3BIBAIOTCA .........

68 BokoBas moBepxXHOCTH LIMJIMH/Ipa ONPEEAETCS 110 OK 07
dbopmyrne ..........

69 BepositTHOCTB cityuaiiHOTO COOBITHS OK 02
OoJIbIIIE HYISA H ......

70 BeposTHOCTBIO COOBITHSI Ha3BIBACTCS OTHOIIICHUE YHCIIA 0K 02

HCXO0A0B, 6J'IaFOHpI/I$ITCTBy1-OH_II/IX MOSIBJICHUIO COOBITHSA K

71 JluckpeTHyIo Cily4ailHy10 BEJTUUHHY 33Jal0T YKa3bIBas €€ OK 02
3aKOH ............

72 Pemmre nokazarensHoe ypaBHeHHe 8% = 64. 0K 02
Otser

73 Kupnuy 2x3x6. Ero auaronans pasHa: 0K 02

74 Kakas u3 TpuroHoMeTpudeckux (QyHKIHHA SBISIETCS 0K 02
YETHOM?

75 Jlorapudm, ocHoBanue kotoporo pasao 10 Ha3piBaeTcs 0K 02

TECTOBBIE BOIIPOCHI 3AKPBITOI'O TUIIA 11O JUCHUIIJIMHE:
MATEMATHUKA»

Komnerennyu:
OK 01. Bsibupats ciocoObl pemieHus 3ajad npoecCHOHaIbHONW AESITEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02. OcymiecTBiaTh IMOUCK, aHaIW3 W HHTEpHIpeTanuio HHGOpMauuu, HEOOXOTUMOW st
BBINOJIHEHUS 3a/1a4 PO ECCHOHATLHOMN 1EATEIbHOCTH;
OK 03. IInanupoBath U peann3oBbIBaTh COOCTBEHHOE NPO(PEeCcCHOHATBHOE U IMYHOCTHOE Pa3BUTHE;
OK 04. PaGoraTh B KOJJIEKTHBE M KOMaHAE, 3(PPEKTUBHO B3aMMOJECHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KJIINEHTAMU;
OK 05. OcymiecTBiaTh YCTHYIO U NHUCBMEHHYI0 KOMMYHUKAIIMI0 Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @enepaniuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;
OK 06. IIposBiaTh Tpa)IaHCKO-NATPUOTUYECKYIO MO3MIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJAMIMOHHBIX OOIEYEeIOBEUYECKUX IIEHHOCTEH, MPUMEHSATh CTaHIapThI
AHTUKOPPYMIIMOHHOTO IOBECHHUS;
OK 07. CopnelicTBOBaTb COXpaHEHHUIO OKpYyKalolled cpeibl, pecypcocOepekeHunto, 3pGeKTHBHO
JIeiCTBOBATh B UPE3BBIYAIHBIX CUTYALIUAX;
0K 02. Ucnonb30BaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B TPO(ECCUOHATILHON AESITENbHOCTH;
IIK 1.2. CobmiogaTe mnpaBWiia CaHUTAPHO-TUTUEHHUYECKOTO PEXUMA, OXpPaHbl TPYyla, TEXHUKH
0€30MacHOCTH M MPOTHBOINOXAPHOM O€30MacHOCTH, MOPANOK JEHCTBHS TpPHU Ype3BbIUAWHBIX
CUTYyaLUSIX.

(1 CEMECTP)



Ne | [IpaBunb Copepxanue Bonpoca Kommieren | Bpems
HBIN st BBITIOJTHE
OTBET HUS
(MuH)
1 Haitngure 3HaueHue BbIpaXKeHUS Iogs 27 OK 06 3
a)l6; 06)04; B)S§; r) 15
log,, 32
2 Cokparure apooh Ju OK 07 3
log,, 4
a)16; 6)04; B)S; r)2.5
3 KakoBa BenmumHa mojoxogHoro Hajora, kortopsid | OK 01 4
coctaBisieT 13% ot BenumumHbI 3apaboTHOM 1aTel B 25000
pyOueii?
a) 1600; 6)400; B)3250 r)1200
4 Haiigure gncno: OK 04 3
40% xortoporo paBubl 320
a) 160; 0)400; ) 800; r) 120
5 (4%)? - 4° OK 01 4
Bpramcnute: ——————
410
a) 16; 0)4;, B)S; r) 12
6 packpoiite GOpMyTy COKpaIEHHOTO YMHOXKeHHs a>-h: OK 02 3
a) a>-2ab+b? 6) (a-b)(a+b); B) a*+2ab-b?; ) (a-b)(a-b)
7 BoikHOMY MporucaHo JIeKapcTBO, KOTOpoe HYkHO muTh 1o | OK 02 4
0,5r 3 pasza B neHb B TeueHue 8 nHeil. B ogHOM ymakoBke 8
tabnetok mno 0,25r. Kakoro HauMeHBIIETO KOJIWYECTBA
YIIaKOBOK XBAaTUT Ha BECh KypC JIeUeHU?
a)6 0) 5; B) 6.5; r)7
8 OK 02 3

VIPOCTHTH BEIPAKEHHUE: 3c0s° x + 3sin® x — 6.




a)l; ©0)-5 B3 1)-3

Haiigure MHOXKECTBO 3HAYCHHH QYHKIIMA y = sinX — 1

a)[[11]  6)(ot0)  B)[-20] 1) [0;2].

OK 03

10

Haiinure 35auenue sin a, eciu cosa = 0,8 u
3n/2<a<?2m
a) 3/5 0)-0,6 B)0,2 1)2/5

OK 04

11

Kaxkue u3 GyHkuuii SaBiastoTcs 4ETHRIMU?

a) y=sin X; 0) y=cos X; B) y=tg X; T) y=ctg X.

OK 05

12

Kakoe u3 naHHbIX ypaBHEHUN HE UMEET KOPHEM?

a)sin X =—-0,44; 0)cos x =5; B)tg X =-10; 1) cos x =1.

OK 03

13

PacmmmdpyiiTe kpaTkyro 3amnuce: a€ 3.

a) TOYKa & MPUHAJUICKHT TUIOCKOCTH [3;
0) TouKa a MPUHAIICIKUT IPAMOii [3;
B) MpsiMasi & MPUHAIIEKHUT IIJIOCKOCTH B;

I') IpsMas a nepeceKkaeT MI0CKOCTh f3.

OK 07

14

Haiiaute nuaronany npsiMOyroJIbHOTO MapaljieNienumnesa mo
TPEM €Tr0 U3MEpPEeHUsIM: 6; 6; 7

a) 19 6)11  s)121 r) 36.

OK 03

15

Kak BbIYMCINTB VIHHY BEKTOPA, €CJIM H3BECTHBI €ro
KOOPAMHATHI?

a) OHa paBHa KBaIpaTHOMY KOPHIO M3 CYMMBI KBaJIpaTOB
KOOpJUHAT

0)oHa paBHA MPOU3BEICHUIO KBAAPATOB KOOPAMHAT

B) OHA paBHA OTHONICHHIO MPOU3BEACHUS KOOPIUHAT K
CyMME UX KBaJpaToOB

r')OHAa paBHA CyMMe KBaJI[paTOB KOOPAUHAT

OK 03

16

f{5;3}
JaHbl 1Ba BeKTOpa ¢ KoopauHaTamMu. Bexkrop H
t{2;8}. ..
BEKTOP Haiinure ckajsspHoOe NpoU3BeAeHHE ITHX

BEKTOPOB.
a)- 14 6-18  B)34 r)-32

OK 04

17

1. Yemy paBHa mpousBojaHas 1?

OK 04




a)l 6)0 B) X r) a(daucmuo)

18

Brraucnute (6x°)'

a) 6x° 6)0 B) 18x° r) 18x

OK 01

19

Haiinure npousBoanyoo GyHkiun y = (2e* + 3)

a2e*+1  6)eX  B)2& 10

OK 03

20

[Mepuon Gpyukiuu y= Sin x?

a) m/2; 0) 2m; B) 4, T) 7.

OK 04

21

Pemmure yparenue f'(x)=0, ecu f(x)=3x? — 6x +4.
Bri6epute oTBeT.

a) 1; 6) -1; B) 4; r) -4,

OK 06

22

N
[TpousBoaHYyIO QPYHKIIHH y=4x paBHa !

a)I2x*> 6)12x B)4x* T1)I2°

OK 07

23

Ecnmu nBe muddepenimpyembie GyHKIMHA OTIMYAIOTCS Ha
IIOCTOSIHHOE CJ1araeMoe, TO:

a)uX MPOU3BOJIHBIC PABHBI; 0) MX MIPOU3BOIHBIC
pPa3IUYAIOTCST HA Pa3HOCTh MOCTOSIHHBIX CIIAaraeMbIX; B)
BOTIPOC O PA3JIMYUH HX TIPOU3BOIHBIX YCTAHOBUTH HE
yaaércsl.

IIK 1.2

24

IpousBoauHas ¢pynkuu y = 0,75x* — 2 cOSX pasHa:

a)y =3x3+ 2 cosx; 6)y = 3x° — 2sinx; B) y = 3x> - 2 COSX; T)
y = 3x3 + 2sinx.

IIK 1.2

25

[Tnomaab TpeyroJbHUKA BEIYUCISIETCS 110 (popmyIie:

a) S=a*b; 0) S=(a*b)/2; 2) S=2a*b; r) S=(a*b)/3

OK 05

26

I'paduxk xakoii pyHKIMM N300paXkeH Ha pucyHke?
a) Y = COSX;

0) y = sinx; —2n

B) Y = CtgX;

r)y = tgx.

OK 06




27 BbrauciuTh 3HaYCHHE TPOU3BOTHON (DYHKITNN y= |OKO01
sin X — 2x B Touke xo = 0.
a)l 06)0 B) -3 r)-1
28 YIpocTUuTh BEIpaKEHUE COSO — Sina-ctgol. OK 02
a)l; 6)0; B)3; r)—1.
29 Haiitu npousBoanyio GpyHKIuM y(x) = e* — 4x2, OK 06
a)e* — 453 6) e*—8x; B)e*—2x; T)e*—4x.
3
30 Haiigute npousBoauyto GpyHKkuuu y = X3 + COSX. 11K 1.2
a)y=3x’>-sinx 6)y=x3-sinx B)y=3x’+sinx 1)
y'=x%In3 + sin x
(2 CEMECTP)
31 Haiinure npousBoaHyto GpyHKmu y= -* + 33, OK 07
a) y=eX+3x 6)y'=-xe*+9x*> B)y=-e"+0x?
r) y'=-e*1 +9x3,
32 Bropast mpoussoanas y' (X) ¢pyukiun y(X)=4x2-2x umeer | OK 03
BUJT
ay 0)8 B)O r)7
33 Brranciure (x° + 2x% - x)'. K 1.2
a)3x2 + 2x3— x 6)3x2 + 8x3 — x2
B)3x* + 8x* — X2 r) 3x%+ 8x3 - 1
34 Touka aBmkeTcs 1o 3aKoHY S(t) = 2x% — 3x2 + 1. Haiioure TIK 1.2
CKOpPOCTh TOYKH B MOMEHT BpeMeHn 1o = 2C.
a)12m/c 0)4m/c B)SM/c r)6m/c
35 HaiimuTe Npon3BOIHYIO (BYHKIMH Y = X + X B TOUKe Xo=2. OK O1

a)5 0)6 B)4 )3




36

Haiimure  xoad¢ummeHt  kacatedbHOM K rpaduky
byHKIHH f (X) = 5x? — 2x B Touke Xo = 1.

a)8 6)3 B)0 r)9

OK 07

37

Haiinute Touky min gpyskrmm y = X° — 3X.

a)-1 0)1 B)0 r)3

IIK 1.2

38

Haiiaute kputudeckue Touku GyHkmun y = 5x° — 15X,

a)l 6)-1 B)1,-1 r)0

OK 06

39

Haiimte kputnyeckue Touky Gynkumn f(x) = 2x* — 4x?

a)0,£1 0)3 8)0 2) 0,1

OK 07

40

Bropas mpoussomnas y'(X) dymkuum  y(X)=4x2-2X

HUMCCT BU

a)4 0)8 B)0 r)7

OK 01

41

CxopocTh Tena onpeaensercs rno popmyie

V(t) = 5t + t2. Uemy paBHO yCKOpEHHE Tela B MOMEHT

BpeMeHu t g=1c?

a)16 6)6 B)17 1)34

OK 06

42

Touka aBmkercs mo 3akony S(t) = 2t3 - 3t. Uemy paBHO
YCKOpPEHHE B MOMEHT t o=1¢?

a)l5 0)12 B)9 r)3

OK 07

43

HaiinuTe HanmeHblIee 3HaUYeHUE QYHKIIUU
f(x)=2x>*-6x+1mna [-1;0].

a)5 0)-3 B)1 r)0

OK 03

44

Pamuyc ocHOBanus mwimHApa 2,5 cM, BbIcoTa 12cM.
Haiitu niomaas 60KOBOM MOBEPXHOCTH.

2)60 6)65 B)35 1607

IIK 1.2

45

Haiiaure nonHyto MoBEpXHOCTh KyOa cO CTOPOHOM 4cM.

2)64 6)65 B)96 1)60

OK 02

46

3

OmnpeneneHHbIi HHTETpal _[ 3x 2dx paBeH:
2

a)19 6)18 B)35 127

OK 05




47

OmnpeneseHHbIN I/IHTeraJIZJ 4X3 dx paBeH

2)36 6)17 B)l6  1)IS

OK 05

48

JunameTrp ocHOBaHMsI KOHYcCa paBeH 42, a JyinHa
oOpasytoiieii paBHa /5. Haliiure BbICOTY KOHYyCa

)72  06)74 B)66 165

OK 04

49

Bricora xoHyca paBHa 4, a TuameTp ocHOBaHUST — 6.
Haiinute 06pasyromiyro KoHyca.

a)5 0)4 B)O r)l5

OK 01

50

BerancnuTh 00beM MIIMHIPA, €CITU PAJRYC OCHOBAHHS 3,
BbIcOTa 1.

a)9mr 0)6m B) 3m; T) 2T

OK 05

51

Panuyc mapa paBen 1cm, yemy paBeH 00beM 1mapa’?

a)lémem®; 6) 32mem B)4mem® 1) 327 e’
3 3

OK 06

52

Ha pucynke uzoOpakeH rpaduk MpOU3BOJHOU (YHKIIUU
y=f(x). Ilpu kakoM 3Ha4YeHUU X (QYHKIHUS TPUHUMAET CBOE
HanOoJIbIIIee 3HAYEeHUE Ha OTpe3ke [-4; -2] ?

v

N =)

=Y

a) 0,5; 0) -4, B) -5; r) L.

OK 03

53

O6pa3yromas konyca 10cwm, a Beicota 8cm. Halinure
OOKOBYIO TOBEPXHOCTb.

1) 60m; 2)180; 3) 90m; 4) 150

OK 04

54

MarepuanpHas TOUYKa ABHXKETCS 1o 3aKony S(t) =3t + 7 +
0,5t%, re t — BpeMms IBUKEHHS B ceKyHAax. UYepes Kakoe
BpeMsl IocyIe Havalla IBM)KEHHSI CKOPOCTh TeJla OKaKETCs

paBHO# 15 m/c?
1) 18; 2) 15; 3)12; 4)2L

OK 07




55

Ha pucynke nzo6paxén rpaduk npou3BoJHON QyHKIHH,
onpenenéHHoil Ha uHTepBate (-7; 4). Onpenenure
KOJINYECTBO MPOMEKYTKOB BO3pACTaHUsI (DYHKIIMU:
AY

¥ fix

F o

\ [ARN

a) 1; 6) 2; B) 3; r) 0.

OK 04

56

Ha pucynke nzo0paxén rpadpuk pynkuun y = f(x),

onpenenéunoi Ha uarepsaie (-7; 10). Haiiqure cymmy

TOYEK IKCTpeMyMa (YHKIMH Ha oTpe3ke [- 4; 8].
L

# =) o

/ [
/ A

]

.-_u_.l
T

|~

[P

[

a)7 6) 12; )15, ) 18.

OK 03

57

Ha pucynxke n3o0paxéH rpapuk npou3BoJHON QYHKIUH Y =
f\(x), onpenenénnoii Ha muTepBane (-8; 6). B kakoii Touke
otpeska [- 5; - 1] byukuus y = f(X) npuaumaeT HaubosbIee
3HaueHue?

’ ¥
v = flxh b

i
o
]

[
-
ey

a)-1; 0) -3; B) -5; r)-2.

IK 1.2

58

I
Bouucnure: [ x3dx:
-1

a) -1; 6) O; B) 1; r) 2

OK 01




59

Heonpenesnennblii muTerpan | cos xdx paseH:

a)y =-sinx +C; 6)y=sinx +C; B)y=-Cc0sX +C;
r)y = cosx+ C.

OK 06

60

Oo6pasyromas konyca 10cm, a Beicora 8cm. Halimute 00bEM
KOHYyca.

a) 96; 0) 90; B) 96 1 r)90n

OK 01

61

Haiinure 066M Kyba co cTOpoHO# 4cM.

a) 96; 0) 90; B) 641 r)90n

OK 05

62

1. Panuyc ocHOBaHUA IWJIMHJpA paBeH 7, BbicoTa paBHa 10.
Haiiaure miomaab 00KOBOM MOBEPXHOCTH IIMIUHJIPA,

JICTICHHYIO Ha T
a) 140 6) 70 B)24  1)140

OK 07

63

I'eomerpuueckas urypa, kotopas oOpa3oBaHa B
pe3yJibTaTe BpaleHUs IPAMOYTrOJIbHOIO TPEYrOJIbHUKA
BOKpPYI' OJHOI'O U3 CBOUX KATCTOB!:

a) KOHYC 0) chepa B) I1ap T') HIAJIUHAD

OK 02

64

[Tnomaas 60KOBOIM MOBEPXHOCTH IMJIMHIPA paBHA 727, a
IuaMeTp ocHoBaHus — 9. HaiinuTte BRICOTY IUIUHIpA:
a) 12 0)8 B) 63 r) 60

OK 05

65

Ornpenenurte BHICOTY HIJIMHIIPA, €CITU PaIuyC OCHOBAHUS
0,5, a o6vem 1uIMHIpA 8TT.

a)24; 6)16; B)36; r) 32.

OK 02

66

KakoBa BEpOATHOCTB TOTO, YTO CIIy4ailHO BHIOPAHHOE
HaTypasibHOe yucio ot 10 go 19 nenutcs Ha tpu?

203 6)0,7 B)0,333.. 1)0.35

OK 02

67

[TpocreiimmmMu 3ajauaMi MaTEMaTHUECKOW CTATUCTUKU
SBJISTFOTCSL:

a) BBIOOpKA U IPYNIMPOBKA CTATUCTHUECKUX JTaHHBIX,
MOJIyYEHHBIX B Pe3y/IbTaTe HKCIIEPUMEHTA;

0) onpezeneHre MapaMeTpoB pacrpeieieHns, BUJl KOTOPOTo
3apaHee U3BECTEH;

B) MIOJTyYEHHE OLIEHKU BEPOATHOCTH U3y4aeMOro COOBITHS.

OK 05

68

CKOJIBKO CYyIIIECTBYET BapMaHTOB BbIOOpA IBYX YHCEN U3

BOCBMH:
a) 18 0) 28 B) 16 1)20

IIK 1.2




69 Haiinure 3Hauenue Beipakenus: 109216+10g22 OK 07 5

a)4; 0) 5; B) 6; r)4,5.
70 18125 OK 05 5
Brrunciantb 1g 5

a)75;  6)35 B)Ig25  1)3

71 PackpoiiTe (hopMyITy COKpaLIEHHOTO YMHOKEHUS a°-b?: 0K 02 3

a) a%-2ab+b? 6) (a-b)(atb); B) a%+2ab-b%; r) (a-b)(a-b)

72 HazoBute sneMeHT, He IPUHAICKAIUNA TAIHHIIPY: 0K 02 3

a) amodema; ©0) BBICOTA;  B) paanyC

73 Pemmte KBagpaTHOE ypaBHeHHe X>- 11x +30 =0: 0K 02 5

a)Xx1=3;x2=7 0)x1=5;x2=-6; B)Xx1=5;x2=6.

74 Boipasuts B paananax yroia o = 20° 0K 02 3
a) /5 0) n/7 B) /9
75 YKaKuTe HEBEPHOE PABCHCTBO: 0K 02 3

a) \/;Zx'z 0) 3\7X:X1/3 B) a’=1

1. 3apanus 11 BXOJAHOT0 KOHTPOJISI

BxoaHo#l KOHTpOJIb COCTOMT W3 3aJaHui, B3ATHIX U3 OTKpbITOro O0anka OI'D u BIIP mo
MaTeMaTHKE.

Ha BoInosiHEeHME 3a1aHUiT BXOJIHOTO KOHTPOJIS 1aetcs 1 akagemuyeckuii gac (45 MUHYT).

Bxo/mHO# KOHTPOIB COCTOUT WX 2-X YacTel: 00s13aTeNbHOM U JJOTIOTHUTEIHHOM.

OO0si3atennbHasl 4YacTh  COJAEPXKUT  3aJaHUsS MHUHHMAJIBHOTO  00S3aTeNbHOTO  YPOBHS,
JOIIOJTHUTEIbHAS YacTh — 00JIee CI0KHBIE 3aJaHus.

[Ipu BbIMONHEHMM 3adaHUil TpeOyeTcsl MPEACTaBUTh XOJ PEUICHUS W yKa3aTh MOJyYEeHHBIN
otBeT. [IpaBUnbHO BBHIMIOJHEHHOE 33JlaHHE U3 00S3aTeNbHONW YacTH OIEHUBAETCSl B OJIWH Oai;
MPABWJIBHOE BBHITIONHEHHUE 3aJaHWi JIOMOJHUTEIIEHON YacTh OlleHWBaeTcs 3 Oawtamu win -2
OayTamMu 32 YaCTHYHOE PEIICHHUE.

bainnel, noyueHHbIE 32 BCE BBINOIHEHHBIE 3a/1aHUS], CYMMUPYIOTCS.

IlIkana nepesooda 6ani06 6 ommemKku no NAMUOGANILHOU cucmeme

Ommemka Yucno 6annos,
Heo0x00umoe 011 NOYUeHUs OMMEMKU
«3» (y008.) 7-9
«4» (xopowio) 10-12
«5» (omauuno) 13-15

Oopaszosamenvhule pe3yivmamot, nood1exHcaujue npogepke (I1emMeHml):
OK 01, OK 02, OK 04, OK 05, OK 06.



3aoanusn 6x00H020 KOHMPOIA

Oos3aTebHAN YaCTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguivHvlii 0OMeem U3 Yemulpex nPedioHCeHHbIX:
1. (1 6amm) Packpoiite hopMyiTy COKpAIEHHOTO yMHOKEHHUs a2-0?:
A) a®-2ab+b? B) (a-b)(a+b); B) a’+2ab-b?; I') (a-b)(a-b)
2. (1 6a) ITmomaab TpeyroabHUKA BRIYUCIISIETCS 110 GOpMYyJIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0 s,

3. (1 6ayut) Kakoe 13 Cleayronux Yucelt 3aKII0YeHO MEKTy YACIIaMH 17 4 8

A)0,4;5)0,5;B)0,6;I') 0,7
4. (1 6ann) dansl rpaduku Gynkumid. Kakas popmyna coorBercTByet rpaduky 3):

1) N 2) | 3)

—"ﬂ‘
=y

o[ 1\ o[ 1

"-, =Y

1 9
:—x—6 . 2
A)y 2 gy =+ _8x+11;|3)y X T) y=x+5.

Ilpu evinonnenuu 3ad0anuii 5-8 3anuuwiume x00 peuwieHusA u NOJIYYEHHbLIL OMGEem.
1 11

5. (2 6anna) Beraucnure: 2 5

6. (2 6anma) Pemmre ypasrerne X>-7x+10=0. Ecnn ypaBHeHHE NMeeT 6oliee 0THOTO KOPHS, B
OTBET 3aIIAIINTE MEHBIIUHN U3 KOPHEH.

7. (2 6amna) [dns pemonTa Tpedyercs 57 pynoHoB o06oeB. Kakoe HanMeHblliee KOIHYECTBO
nayexk 00OMHOTO KJIesl HY)KHO JIJIs TAKOTO PEMOHTA, €cli | madka Kjiest paccuuTana Ha 5 pyJoHOB?

8. (2 6ana) Beicora BH mapamienorpamma ABCD nenurt ero cropony AD Ha otpesku AH = 2
u HD = 32. luaronans napaienorpamma BD paBna 40. Haitnure momaas napamuieiaorpamma.

JonoJHUTEJIbHASA YACTh

Ilpu ewvinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHDLI
omeem.

9. (3 Gamna) PeiO0sOB MpOIUIBLT Ha JIOAKE OT MPHCTAaHUM HEKOTOPOE PACCTOSIHHE BBEPX IO
TEUEHHUIO PEKH, 3aTeM OpPOCHII SKOpPb, 2 Yaca JIOBHJI phIOy W BEpHYJICS 0OpaTHO Yepe3 5 4acoB OT
Hayaia myremecTBus. Ha kakoe paccTosHUuE OT MPUCTAHU OH OTIUIBLI, €CJIM CKOPOCTh TEYEHUS PEKH
paBHa 2 KM/4, a COOCTBEHHAs! CKOPOCTb JIOJKHU 6 KM/4?

OuneHoYHBbIE CpeCcTBa ISl TEKYLIEero KOHTPOJIA

Texkymuii KOHTPOJIb MPOBOIATCS BO BpEMS AayJUTOPHBIX 3aHATUM MO MaTEMaTUKE B
COOTBETCTBUH C y4eOHBIM IUIaHOM U paboueil mporpammbl O/ «MaremaTHkay MO BCEM paszjenam
nporpamMmsbl. TeKyInuid KOHTPOJIb COCTOUT U3 JBYX YacCTEH: TEOPETUUYECKOW M IpakThyeckou. ITpu
3TOM OOyuarommecs MoJydaroT JB€ OTMETKU. TeopeTHueckass 4acTh MPOXOIUT B (OpPME YCTHBIX



OTBETOB: 00YYAIOIIHECS BHITATUBAIOT ISITh KAPTOUEK C BOIIPOCAMHU, TAIOT MOJTHBIN OTBET (CO CIIMCKOM
BOITPOCOB 00yYaromuecs 3HAKOMSTCS B Ha4aJle U3YUCHUS pas3fiena).

LlIkana nepesoda 6ann06 6 ommemKu no NAMUOALILHOU CUCHeEMe

Ommemka Konuuecmeo sepnvix omeemoe na meopemuyeckue 60npocsl
«3» (v008.) 3

«4» (xopowo) 4

«5» (omnuuno) 5

3anaHus NPaKTUYECKON yacT (KOHTPOJIbHBIC PA0O0ThI) YACTHYHO B3SAThI U3 OTKPBHITOrO OaHKA
EI'D u BIIP no maremaruke.

Ha BeImosHEeHWe KOHTPOJIBHON pabOTHI MO MaTeMaTHKe aaercs | akageMudeckuid vac (45
MUHYT).

KontposnbHas pabora cocTouT ux 2-X 4acteil. B mepBoi yacTu mpeayiaracTcsi BBITOJIHUTH 4
3a/1aHus] — BBIOPATh MIPaBUIIBLHBIM OTBET U3 YETHIPEX MPEAJIOKEHHBIX. Bo BTOpOIi yacTu npeayiaracTcst
BBITIOJTHUTH 6 3aaHui — OPOPMHUTH X0/ PEIICHUS U 3aMKUCaTh MOJYYeHHBIH OTBET.

3a mpaBUIIBLHOE BBITIOJIHEHUE JIIOOO0TO 33/1aHUs TIEPBON YacTH OOYUYAIOMIMKCS TOIy4aeT OJUH
6amna. [IpaBuibHOE BBIMOJIHEHHUE 3aaHUI BTOPOM YacTu olleHuBaeTcs 2 Oamamu uiu 1 6amiom 3a
YaCTUYHOE PEIICHHUE.

Bbannbl, nony4eHHbIe 3a BCe BBIOTHEHHBIE 3aJaHHsI, CyMMHUPYIOTCSI.

Illxana nepesoda 6a1106 6 ommemKu no NAMUOALILHOU cUCmeme

Ommemka Yucno 6annos, Heo6xo00umoe 013 NOJIyUeHUs OMMEMKU
«3» (y0os.) 8-10

«4» (xopowo) 11-13

«5» (omauuno) 14-16

3.1 Ilpsaimvie u naockocmu 6 npocmpancmee

Oobpaszosamenvhble pe3ynbmamel, noojiexcauiue nposepke (I1emMeHmot):

OK 01, OK 02, OK 03, OK 05, OK 07,IIK 1.2
TeopeTnueckue BONPOCHI:

1. Cdopmynupyiite Teopemy Iludaropa.

2. [lepeurciute OCHOBHBIE (PUTYPHI B TPOCTPAHCTBE.

3. [lepeuncnure criocoObl 3a/1aHUS TIIIOCKOCTH.

4. [Tpopomxute Teopemy: «Eciam ogHa U3 ABYX MapajieNbHBIX MPSMBIX
NEepPHEHIUKYJIIPHA INIOCKOCTH, TO. ...

5. IIponoikure Teopemy: «Ecmm  1Be  mapasuienbHble  IUIOCKOCTH
IIEPECEKAIOTCS TPETHEU, TO. ..M.

6. CdopmynupyiiTe onpeneneHue IByrpaHHOTO yIia.

1. ChopmynupyiiTe onpeieieHue TPEXTPaHHOTO YTJa.

8. PackpouTe noHsTHE «YroJI MEKY NPSAMBIMUY.

9. [Tepeuncnure B3aMMHOE PaCcIOIOKEHHUE IBYX MPSIMBIX B IPOCTPAHCTBE

10. Kaxkue npsiMbie Ha3bIBAIOTCS MAPAUICILHBIMU B IIPOCTPAHCTRE?

11. Kakue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOIIMMUCS B TPOCTPAHCTBE?

12. Kaxue npsiMbie Ha3bIBAIOTCS MEPIIEHIUKYIISIPHBIMU B TIPOCTPAHCTBE?

13. Ilepeuncnure B3aUMHOE PpACIOJIOKEHHE TMPSIMOM U TUIOCKOCTH B
IIPOCTPAHCTBE.



14.  PackpoiiTe NOHATHE «yroJ MEXIy NPSMOM U IMJIOCKOCTBIOY.

15.  Packpolite NOHATHE «IAPAIETBHOCTD IPSIMOU U TUIOCKOCTH.

16.  PackpoiiTe noHATHE «IEPIEHAUKYISIPHOCTD MPSAMOM U IIIOCKOCTI.

17.  Ilepeuncnute B3aMHOE PacOJIOKEHUE JIBYX INIOCKOCTEN B
IPOCTPAHCTBE.

18.  PackpoiiTe MOHSATHE YTOJ MEXKIY TUIOCKOCTIMM.

19.  PackpoiiTe MOHSATHE «ITapAJLIEIbHOCTD MIIOCKOCTEM.

20.  PackpoiiTe MOHATHE «TIEPIEHANKYIIPHOCTD IMJIOCKOCTEM».

21. Kak HaiiTu pacCTOSIHUE OT TOYKHU J0 IPAMOii?

22. Kak HaliTu pacCTOSIHUE MEXTY IPSIMBIMH?

23.  Kax HailTu paccTossHUE MEXKY TUIOCKOCTAMU?

24.  Tlpomomxkwute onpenencaue: «llepneHANKYISIp — 3TO...».

25. Ilpopomxure onpenenenue: «HaknonHas — 3710...».

26. Ilpomomxure onpenenenue: «IIpoekiust HAKIOHHON — 3TO. .. ».

27.  Ilepeuncnure CBOMCTBA MapaICIIBHOTO MTPOSKTUPOBAHHSI.

28. IlpuBenute mpuMepbl CHMMETPHI Ha TNIOCKOCTH B IPUPOJIE, UCKYCCTBE,
aApXUTEKTYpE.

29. IlpuBenure npuMepbl CHMMETPHI B IPOCTPAHCTBE B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE.

30.B yem oTin4me MOHATHE «ABIKEHUEY OT MOHITHS KIIOBOPOT»?

IIpoBepoyHas padora
Oosi3aTesIbHASI YACTH
Ilpu pewenuu 3a0anun 1-4 3anuwiume npasuibHLLIL OMEem U3 Yemovipex
nPeoI0IHCeHHBIX.
1. (1 6amn) Pacmmdpyiite KpaTkyro 3amuch: ac f3.

A) TOouKa a MPUHAISKUT TIIOCKOCTU f; B) Touka a mpuHauiexxuT npsimoii §; B)
npsMast a TPUHAISKUT TuIockocTy f; I') mpsimast a mepecekaeT MI0CKOCTh f3.

2. (1 6amn) Ilpsmeie AB u CJ] ckpermBatorcs. Kakoe pacrosiokeHHe UMEIOT
npsimbie AC u B/1?

A) napaiensHnble; b) neprnenaukyinsipasie; B) ckpenuBatorcs; ') mepecekarorcsl.

3. (1 6amn) [Tnockoctu a u f umerot 1 o61ryro Touky. KakoBo ux B3auMHoe
pacnosioxenue?

A) mnapamensHbl; b) mnepecekatorcs mo mnpsmoi; B) coBmagatotr; I)
CKPEIIMBAIOTCS.

4. (1 6amr) Ecmu mpsimasi, MpoBeIeHHAs Ha IUIOCKOCTH Yepe3 OCHOBAaHUEC
HAKJIOHHOM, MEepIEHANKYJISIpHA €€ TPOEKIUH, TO OHA. ..

A) nepneHANKyIJIsIpHa U caMOil HaKJIOHHOW; b) mapasienbHa u caMoi HaKJIOHHOWM;
B) ckpenuBaercs ¢ HakiIOHHOM; [') nepneHANKyIsipHa OCHOBAHUIO HAKJIIOHHOM.

Ilpu evinoanenuu 3adanuit 5-8 3anuuwiume X00 peuieHus U NOYYEHHbLI
omeem.

5. (2 Oamna) Yepes konibl otpeska AB u ero cepeauny M mpoBeneHbI
napaijiesibHbIe PsSIMbIE, IEPECEKAIOINE HEKOTOPYIO INIOCKOCTh B TOUKax A1, B1 u M.

Haiinute nmuny otpe3ka MM, ecnu otpe3ok AB He mepecekaeT MiIOCKOCTh U €Clv
AA1:6,80M, BB1:7,4CM.



6. (2 6amna) Ilpsmeie AC, AB u AJl monapHo nepreHAuKysipHbl. Haiigure
otpe3ok CJI, eciu AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6aina) M3 TOYKY K TIIOCKOCTH MTPOBE/ICHBI IBE HAKJIOHHBIC. HaliuTe ITHHEI
00111er0 MepIeHINKYJIApa, €CIIM MPOSKIIMH HAKJIOHHBIX OTHOCATCS Kak 2:3 W JIMHBI
HAKJOHHBIX paBHbI 23 ¢M U 33 cM.

3.2 Koopounamul u eexmoput

OopaszosamenvHbie pe3yivmamul, noodjexcaujue npogepke (3j1emMeHmot):

OK 01, OK 02, OK 03, OK 05, OK 07. IIK 1.2.
TeopeTruyeckne BONPOCHI:
W3 yero cocTout npsiMOyroJibHas CUCTEMa KOOPJIMHAT B IPOCTPaHCTBE?
Ecnu Touka JIeXUT B TUIOCKOCTH Xy, Kakasi KoOOpAUHaTa y Hee HyjeBas?
[IpuBenuTe mpuMep KOOPAUHAT TOYKHA A, KOTOpast JISKUT Ha OCH Z.
Packpolite noHsTHe «BEKTOP».
Kaxk HaiiThn KoopauHaThI BEKTOpa?
[lepeunciute U packpoiTe MpaBuiia CIOKEHHUS BEKTOPOB.
Kaxkue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?
Kaxkue BeKTOpbI Ha3bIBAIOTCS MEPIIEHANKYISIPHBIMU?
Yemy paBHO CKaJIIpPHOE MPOU3BEICHUE BEKTOPOB?
10. Kak HailTH BEKTOpHOE MPOU3BEACHUE BEKTOPOB?
11. Yemy paBeH yroi Mexay BEeKTOpaMu?
12. IlpuBemute npumMep MaTpUIlbl 2X2.
13. IIpuBemute npumep MaTpuiibl 3%3.

©Co~NokWNE

IIpoBepoyHasi padora
Oos3aTe/IbHAS YACTh
Ilpu pewenuu 3aoanuini 1-4 3anuwmume npasunvHvII OmMmeem U3 UYemvlpex
npPeo0IHCeHHBIX.
1. (1 6amn) dausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3
HHX JIEXKAT Ha KOOpJIUHATHOU TipsAMoit Oy?
A)A;Bb)B;B)C; I /.

2. (1 6amn) Kakue u3 Bexkropo a(1,0,-1), c¢(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2)

ABJIIOTCA CI[I/IHI/ILIHI)IMI/I?

A)a;b)c; B)B; I) p.

3. (1 6amn) Kakue u3 Bextopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) kosutuHeapHbI?

A) a, B; b) c, B; B) a, ¢; I') koruirHeapHbIX BEKTOPOB HET.

4. (1 6amn) Hausl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro
oTpe3ka sisiercst Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu evinonnenuu 3adanuit 5-8 3anuwiume xo00 peuienus u noJy4eHHbL
omeem.

5. (2 6amma) Jlauel Bektoper a(-6,0,8) , B(-3,2,-6). Haiiaure ckansgpHOe
MPOU3BEICHUE BEKTOPOB.

6. (2 Oamma) Ilpu Kakux 3HaueHUSAX 7 BeKTOpHl & (4,n,2), B(1,2,n)




NEePICHIUKYIISPHBI?)
7. (2 6amma) Jlaast BexTopsI a(-6,0,8), B(-3,2,-6). HalinuTe KOCHHYC yria MEXIy

BCKTOpaMHu.

8. (2 6ayna) Jokaxkure, uto ueThipéxyroiabauk ABC/] siBisiercst pomOoMm, eciiu:
A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8.,4).

JlomoJIHMTEIbHAA YACTh

Ilpu ewvinonnenuu 3adanusa 9 3anuwiume x00, 000CHO6AHUE pPeUIEHUA U
NOJIYY4EeHHbLIL Omeen.
9. (3 OGanmma) Maker KIyMOBI TpEJACTaBICH Ha KOOPJMHATHOM IIJIOCKOCTH.

Haiigure mmomans KiaymMObl (YETBIPEXYTONBHHUKA), BEPUIMHBI KOTOPOTO HWMEIOT
koopauHaTtsi (8;0), (10;8), (2;10), (0;2).
v

10f---
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DO

3.3 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue yynkyuu

OopazoeamenvHule pe3yibmanl, noodexcauiue npoeepke (31emMeHmot):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06. TIK 1.2

1.
2.

TeopeTnyeckne BONpPoOCHI:
UYemy paBeH yroua B OJIMH paguaH?
B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra (GyHKIHS y=sinx

IMPUHUMACT ITOJIOKUTCIIBHBIC 3HAYCHMSA?

3.

B kakux yeTBepTAX TPUTOHOMETPUUYECKOTO Kpyra QyHKUIHsS y= COSX

IMPUHHUMACT OTPpUIATCIIbHBIC 3HAYCHMSA?

4.
5
6.
7.
8
9
1

11.
12,
13.
14,
15.
16.

[Mpomomxute onpenenenne: «CHHYC OCTPOTO yriia — 3TO. ..».
[Tponomxute onpenenenne: «KocuHyc ocTporo yria — 370...».
[Iponomxkute onpenenenne: « TaHTeHC OCTPOTO yriia — 3TO...».
CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO.

Yemy paBHO MpousBeaeHue tgx*ctgx?

Yemy pasen Sin(2x)? ChopmynupyiiTe mpaBUiIo BEIYUCICHUS.

Yemy paBen C0S(2x)? ChopMyaupyiTe IpaBUIIO BEIYUCIICHHSI.
[lepeuncnure TpuroHOMETpUYeCcKre QYHKINU, YKAKUATE UX MTEPUOIBL.
Yemy paBeH niepuos pyHKIuu y=Cc0S(4x)?

eMy paBeH nepuoa GyHKimuu Y=C0S(x/4)?

Onpenenute 00acTh 3HaYeHUS PyHKIMU Y=3C0S(5X)?

[Tepeurcnute CIOCOOBI PEIICHHUS] TPUTOHOMETPHUYECKUX YPABHECHUIA.
Packponite anroputm peuieHuss OJHOPOIHBIX TPUIOHOMETPUYECKUX

YPaBHEHUN NIEPBOIrO NOPSAKA.



17. PackpoiiTe aaroputM pelmeHus OJHOPOJIHBIX TPUTOHOMETPHUUYECKHUX
YPaBHEHUH BTOPOTO MOPSIIKA.
IIpoBepouyHasi padora
Oo0si3aTejbHAsA YACTh
Ilpu pewenuu 3a0anuini 1-4 3anuwmume npasunvHbli Omeem U3 yemuvipex
npPeooIHCeHHBIX.

1. (1 6ayu1) B AABC sinC=% Kaxkas u3 ctopoH siBiisieTcst runoreny3oit AABC?

A) AB; b) AC; B) BC; I') CB.

2. (1 6amr) YriioM Kakoi yeTBepTH ABiseTcs yroi a=400°?

A)L; B) 1I; B) III; I') IV.

3. (1 6amn) Kakue u3 GyHKIUH SBISIOTCS YETHHIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Kakuie u3 uncen SBISIFOTCS KOPHEM YpaBHEHUS COS X = 13'7

A)X=T; B)X=Z; B)X=1, [')Xx=21,
6 3 2 3

Ilpu evinoanenuu 3adanuil 5-8 3anuuwiume xX00 peuwieHus U NOJIYUeHHbLI

omeem.

5. (2 6aina) Beraucmure: Sin~+ COS
2 2

. ~ . 2>
6. (2 6amnma) Haiiaute 3HaueHNe BEIpaskeHns 4arccosy2 - 4arcsin(— ¥ )
2 2

7. (2 6amna) Jokaxwute ToRASCTBO: 2sin(7/2+a) + cos(m — o)= cosa.

8. (2 6anna) Pemure ypaBaenue: sin? x - 4 sin x + 3 =0.
oo IHUTE/IbHAS YACTh
Ilpu evinoanenuu 3adanua 9 3anuwmume x00, 000CHOGaHUE peWeHUA U
nOYYeHHbLIL Omeem.

9. (3 6ayna) Pemmte cuctemy ypaBHEHHIA:
X+y=m

sinx+ siny = 2.

3.4 Ilpouseoonasn pynkyuu, ee npumernenue

OopazoeamenvHule pe3yivmamul, noodjexcauiue npoeepke (31emenmot):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. IIK 1.2.

Teopernueckue BONPOCHI:

1. [Iponomxute onpenenenue: «IlocaenqoBaTeIbHOCTD — 3TO. .. ».

2. [TpuBenuTe mpumMep apruMeTHIEeCKOM MTPOrPECCHu.

3. [IpuBeauTe npuMep reoOMeTPUIECKON TPOrPECCHH.

4. [IpuBeaute mnpumMep OECKOHEYHO  YOBIBAIOIIEH  T'€OMETPUYECKOM
IIPOTPECCUM.

5. [Iponoskure onpenenenue: «lIponsBoanas — 3t1o...».

6. Packpoiite reoMeTpuyeCcKuid CMBICII IPOU3BOJIHOM.

1. [Iponomxure onpenenenue: «KacarenpHas — 3710...».



8. Packpoiite ¢pu3nueckuii CMbICT IPOU3BOAHOM.

9.  Ilepeuncnure npaBuia BEIYUCICHUS TPOU3BOAHBIX.

10. UYemy paBHa mpou3BOHAS CTETICHHOW QPYHKIINN?

11. UYemy paBHa nIpou3BOAHAs IPOU3BEICHUS?

12.  UYemy paBHa IpOU3BOJHAsI YACTHOIO?

13. Uemy paBHa npou3BOgHAS CIOKHOU QYHKITIN?

14.  CdopmynupyiiTe npu3HaK BO3pacTaHus (QyHKIIHH.

15.  Cdopmynupyiite npru3HaK yObIBaHUS (PYHKIIUU.

16. CdopmynupyiiTe NprU3HAK TOYKH MaKCUMyMa (PyHKIIUU.

17.  CdopmynupyiiTe Npu3HaK TOUKM MUHUMYMa (DyHKIIHH.

18. CocrtaBbTe AJITOPUTM PELICHMS 33Ja4 Ha HaXOXJIECHUS HauOOJIBIIETO U
HauMEHbILIErO 3HaYEHUS! PYHKIIUHU Ha OTpe3Ke?

19. CocraBbTe aIrOPUTM UCCIEIOBAHUS U MOCTpOeHUS rpaduka QyHKIIUU ¢
MIOMOILBIO MPOU3BOTHOM.

20. Kak HaiiTH BepTUKATbHYIO aCUMITOTY Irpaduka QyHKIAU?

IIpoBepounasi padora

Oo0s13aTe/IbHASI YACTH
Ilpu pewenuu 3adanuii 1-4 3anumume npasunvHvlil Omeem u3 uemovlpex
NPeONOIHCEHHDIX.

1. (1 6amn) Yemy paBHa mponsBoaHas GpyHKIHH y=c0S>X?
A)y'=-sin%; B)y'=-2sin’x; B)y'=-2cosx sinx; I') y’=2cos x.

O e
\'%

’
v2

D)(f(g(x)) =t (g(x))*g ().

3. (1 6amn) Pemmre ypasuenue f'(x)=0, eciu f(x)=3x% — 6x +4. BeiOepure
OTBET.

A)1;b)-1;B)4;T) -4.

4. (1 6amn) Ha pucyHke wm3oOpaxen rpaduk npousBonHou ¢yHkimu f(X),
omnpeneneHHoi Ha uHTepBasie (—10; 8). Haiinure xonmuecTBO TOYEK MaKCUMyma
dyukuuu f(x) Ha orpeske [—9;6].

‘ y= f’(l)

=Y

A)5;B)4;B)2;T) 3.

Ilpu evinonnenuu 3adanuit 5-8 3anuuwiume X00 peuwieHusn U NOTYYEHHbLI
omeem.
5. (2 6amma) MarepuaiabHas TOYKa JBHXKETCS MPSIMOJIMHEHHO 110 3aKOHY

4 3 442 .
x(t) = —1"+ 61" —4r" +51 =5 (rIe X — paccTosiHue OT TOYKM OTCUeTa B MeTpax, t —



BpeMsl B CEKyHJIaX, U3MEPEHHOE ¢ Havaa JABrokeHus ). HaiimuTe ee ckopocTh (B M/C) B
MOMEHT BpemeHu = 3 C.

6. (2 6amra) Ha pucynke n3zo0paxén rpaduk pynakmuu y = f(X) 1 xacatenbpHas K
HEMY B TOYKe ¢ abcruccoit Xo. Haliaure 3HaueHune npon3ssoaHoi GpyHkiuu f(X) B Touke
Xo.

(x—2)(x+3)
(x—8)

8. (2 6amna) Uccnemosars Gpynxnuro f(x)=x3 — 3X u HocTpouTh €& rpaduxk.

>0

7. (2 6ama) Pemme HepaBEHCTBO:

JonoaHuTe1bHAS YACTh

Ilpu ewvinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOGAHUE DPEUICHUA U
nOIYyYeHHbLIl Omeem.

9. (3 6amna) ®upme «CanoBoay BHIEIAIOT YYACTOK 3eMIM Iuomaasio 100 m2,
[Ipenyararot yeTbIpe ydacTka pasHbix pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoi
Y4acTOK 0f0OpUT aupekTop pupmbl «CagoBoa», YUUTHIBASI, YTO HEOOXOAUMO OyIeT
IIOCTaBUTh 3a00D MO MIepUMETpy?

JTaJIOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHusA

OT1BeTr B b A B 8 1,25 | (-3;2), - 10x10
(8; +o0)

3.5 Muozozpannuku u mena spauieHus

OopaszoeamenvHule pe3yivmamul, noodjaexcauiue npoeepke (31emenmot):

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. T1K 1.2,

TeopeTnueckne BONPOCHI:

1. [Iponomxure onpenenenue. « MHOrOrpaHHUK — 3TO. .. )».

2. [Iponomxute onpenenenue: «llpusma —a3t0...».

3. [Iponoikure onpenenenue: «lIpAMOYroyibHBIM —MapaJUIECAENUNe] —
3TO...».

4, [Iponomxure onpenenenne: «Kyd —310...».

5. [Iponomxute onpenenenue: «[Iupamuaa —3710...».

6. Chopmynupyiite CBOMCTBO 0 MIPOTUBOJICHKAIITUX IpaHsIxX
napajuienenuneaa.

7. CdopmynupyiiTe CBOWCTBO O AUArOHAISAX Napajuieenune/a.



8. ChopmynupyiiTe CBOMCTBO O JUaroHald M JIMHEMHBIX pa3mepax
PSIMOYTOJIBHOTO TIapajuiesIenuie 1a.

9. Kakas npr3mMa Ha3bIBaeTCA MPSIMOiL?

10. Kakas npu3Ma Ha3bIBa€TCs MPaBUIbHOMN?

11. PackpoiiTe MOHATHE «IIPaBUIIbHAS TUPAMUIAY.

12.  UYro Takoe anodema mpaBHIIbHON MUPaMUIBI?

13. B ueM oTnuuMe MOJHOM MOBEPXHOCTU MPHU3MBI OT MOJHON MOBEPXHOCTH
MpamMUIbI?

14.  CdopmynupyiiTe TeOpEeMy O BBIYUCIEHUU OOKOBOM MOBEPXHOCTH MPSIMOM
MIPU3MBI.

15.  Cdopmynupyiite TeopeMy O BBIUHCICHUH OOKOBON IMOBEPXHOCTH
MPaBIJIBHOMN MUPaAMUJIbI.

16. HazoBuTe mnpeaMeTsl W3 Bamiedl MpodeccHoOHATbHON e TENbHOCTH,
KOTOpbIE UMEIOT (HOPMBI MHOTOIPAHHUKOB.

17. Kakue MHOTOTpaHHMKM Ha3bIBalOTCS TpaBwibHbIMU? [lepeuncnute
MPaBIJIbHbIE MHOTOTPAHHUKH.

18. IIpomomkute onpeaenenne: « {umuHAp — 3TO...».

19. IIponomxkure onpenenenue: «Konyc —310...».

20. IIpomomxure onpeneiaeHue: «Y CeUeHHbIH KOHYC — 3TO. ...

21. IIpomomxwure onpenenenue: «llap —a3to...».

22.  Yto sBNsAETCS BHICOTON YCEYEHHOTO KOHYca?

23.  Yrto sBIsIETCS OCEBBIM CEUEHUEM LIMJIMHIpa, KOHYCa, yCEYEHHOTO KOHYCa,
mapa?

24.  TlepeuncnuTe eTUHUIIBI K3MEPEHHUS TUIOMIAIN, OOBEMA.

25. Uemy paBHO OTHOIIIEHHUE TUIONIA/ICH MOBEPXHOCTEN MOTOOHBIX (GUTYD B
IIPOCTPAHCTBE?

26. UYemy paBHO OTHOIIEHHE 0OBEMOB TTOIOOHBIX (PUTYP B MPOCTPAHCTBE?

27. HazoBure mpenMersl W3 Baiied MNPOPECCHOHATBHON NIE€ATEIbHOCTH,
KOTOpBIE UMEIOT (DOPMBI TEJ BpPAIICHUSI.

IIpoBepouHasi padorTa
Oo0s13aTeIbHAS YACThH
Ilpu pewenuu 3adanuii 1-4 3anumume npasunvHvlil Omeem u3 uemovlpex

npPeoo0IHCeHHBIX.

1. (1 0amwr) B kakux eQMHMIIAX M3MEPSCTCS IUIONIAh IMOBEPXHOCTH
MHOTOTpaHHUKA?

A) B rpanycax; b) B Merpax; B) B kBagpaTHeiX MeTpax; [') B AByrpaHHBIX
rpagycax.

2. (1 6amn) [Tnomaas 60KOBOM MOBEPXHOCTH MPU3MbI BEIYUCIIACTCS 110 GopMyIIe:
A) S = Sgox + 2 Socu.; B) Seox =Pocu™H; B) S = Beox + S Socn; I') S60k =2Pocx™H.

3. (1 6ayn) YUto sABJISIETCS OCEBBIM CEUCHUEM YCEYCHHOTO KOHYyca?

A) paBHOOenpeHHBIH TpeyroibHUK; b) paBHOOenpeHHas Tpaneuusi; B)
OpsIMOYTOJIbHUK; [) IpsiMOyTOJibHAsL Tpanerusi.



4. (1 6amn) Kakas ¢urypa momydaercs mpu BpallleHUHd MPSIMOYTOJIBHOTO
TPEYroJIbHUKA BOKPYT OJTHOTO U3 CBOUX KaTe€TOB?

A) xonyc; b) yceuennsliii konyc; B) nupamuna; I') yceuenHas nupamuia.

Ilpu evinoanenuu 3adanuii 5-8 3anuwiume x00 peuieHus u NOJAYYEHHLL
omeem.

5. (2 Gamna) PeOpo ocHOBaHHS MPaBHIBHOM TpPEYroJbHONM MUpaMHIbI 3 M,
anodema 6m. Haiiqute momaas OOKOBOM MOBEPXHOCTH MTUPAMU/IBL.

6. (2 6ama) Jluaronans kyOa paBHa V/588. Haiinure ero o0nem.

7. (2 6amna) IlpsSMOYroibHUK CO CTOpOHaMHU 8cM M 3CM BpallaeTcs BOKPYT
Oosbiiei cToponbl. Halimure oObeM, miomaau OOKOBOW M TOJHOW IMOBEPXHOCTEH
MOJTY4EHHOTO TeJa.

8. (2 6amna) BeryucauTh MOBEPXHOCTh KPOHBI KYyCTapHHUKA, UMEIOMIETO (hopMy
mapa paauyca 0,5 M. B oTBeT 3anummmTe 4nciio, ASJICHHOE Ha 7.

JlonmoJIHUTEIbHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwume Xx00, 000CHOBAHUE peUWIeHUA U
NOJIYY4EeHHbLIL Omeent.

9. (3 6amma) Co3narh MOAENTb KIyMOBI, UMeIomIe (GopMy KOMOMHHPOBAHHOTO
F€OMETPUYECKOT0 TeJia, BBINOJHUTH HEOOXOJMMBIE pacueThl (TUIOIIalb, O00BEM,
KOJIMYECTBO U BUJIbI Ca)KCHIIEB).

IIpennonaraeMeie MOJIETH KITyMO:

3.6 Ilepsooodpasznan gynkyuu, ee npumenenue

OopazoeamenvHule pe3yivmamul, noodjexcauiue npoeepke (31emenmot):

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.TIK 1. 2
TeopeTnuyeckue BONpOCHI:

[Tponomxkwute onpenencHue: «Oyukuus F(X) Ha3pIBaeTC .. .».
PackpoiiTe reoMmeTpruuecKuil CMBICI ONIPEICICHHOTO HHTETpasa.
[Iponomxkure onpenenenue: «KpuBonuHeitHas Tpareuus — 3T10. .. ».
Chopmynupyitte popmyny Herotona-JleniOnua.
B uem 3akirouaercst 001mmii BUI BceX NepBOoOpa3HbIX?
[Tepeunciute mpaBuIa BEIYUCICHUS] UHTETPAJIOB.
IIpoBepoyHasi paGorTa
Oo0s13aTe/IbHAS YACTh
Ilpu pewenuu 3a0anuii 1-4 3anumume npasunvHLLl Omeem U3 yYemvlpex

ook wnE

nPeoOI0HCeHHDBIX.



1. (1 Gamn) Jlna xakoil w3 Qynxumii QyHkims F(x)=x3-3x?+1 ssnsercs
nepBOOOpa3HOM?

A) f(x)=3(x2-2); B) f(x)=3x(x?-2); B) f(x)=3x2-6x+1; I') f(x)=3x?-6x.

2. (1 6amn) Jana ¢pynxnus f(x)= 3x?+1. Uemy pasna F(1)

A)2;Bb)4;B)6;1) 113-.

3. (1 6amr) O6umit BUI BeeX mepBoooOpa3HbIX s f(X)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

4. (1 6amn) Beruucnure onpeieieHHbINA MHTEpA [ 12 xdx.

A)-1;b)1;B)-1,5;T) 1,5.

Ilpu evinoanenuu 3adanuil 5-8 3anuwiume xX00 pewieHus U HOJIYUEHHbLI
omeem.

5. (2 6anna) SAengercs mu F(x)=x3-3x+1 neppoobpasnoii s pyHkimn f(x)=3(x>-
1)?

6. (2 6amna) 3anaiite nmepBoobpasnyio F(x) mns ¢pymkimu f(x)=3x2-2x, ecnu
W3BEeCTHBI KoopauHaThl Toukd M (1, 4) rpaduka F(X).

7. (2 6ama) Ha pucynke nzoopaxen rpaduk Gynkmun y=Ff(X), onpeaenénnoi Ha
uatepBane (—3; 11). Haiiaure nammeHbinee 3HaueHue QyHkiuu f(X)Ha orpeske
[2; 9,5].

iy y = fiz)

M
ST I\
EE HER
i ‘I.,ll
AT X

=]

b

8. (2 6amna) Ha pucynke m3o0pakeH rpaduk Hekoropoit dynkuuu Yy=f(X).
[1oNB3ysICh PUCYHKOM, BBIYUCITUTE ONPEIETECHHBIA UHTErpa [ 15 f(x)dx.

YA

4

v=f(x)

e o s s s s ]
[ ] R

Y

0

JdonoaHUTEIbHAS YACTh
Ilpu evinoanenuu 3adanua 9 3anuwiume xo00, 000CHO8aHUe pewieHUs U
HOYYeHHbLIL Omeem.
9. (3 6anna) Beraucnute miomaas KIryMObl, IEPUMETP KOTOPOH OTpaHUIHBAIOT
muaun y=0, y=X, y=-2x+6. Pemmts 1Byms criocodbamu. CrenaTs 4epTex.




3.7 Cmenenu u kopuu. Cmenennas (ynKyus
Obpazoeamenvnvle pezyromamot, noonexcaujue nposepke (1j1emMenmol):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

Teopernyeckue BONPOCHI:

1. Cdopmynupyiite onpeneneHue CTeNeHHON PYHKINH.

2. [lepeuncnure cBOWCTBA CTENEHHON (PYHKIIMHU C LIETBIM IIOKA3aTEIEM.

3. Ilepeunciaure CBOWCTBA CTENEHU C JCHCTBUTEIBHBIM ITOKA3aTEJIEM.
[IpuBenuTe npuMeEpHI.

4, [lepeuncnure cBOWCTBAa KOpHS HaTypajbHOW creneHu. llpuBenure
IPUMEPBI

S. Ha 4ro HeoOxomuMo  OOpaTUTh  BHMMaHUE€ IIpU  PELICHUU
UPPALMOHAIBHOIO YPaBHEHUS YETHOU CTEIICHU?

6. Yemy paBeH KOPEHb YETHOW CTENEHU U3 OTPULATEIBHOIO Yncia?
[IpuBenuTe npumep.

7. Yemy paBeH KOpEHb HEYETHOW CTENEHW W3 OTPULIATEIIBHOTO 4ncia?
[IpuBenuTe npumep.

8. Ha 4ro crouT 00patuTh BHUMAHHE MPHU PELICHUH HUPPALMOHAIBHBIX,
JIpOOHO-pallMOHANBHBIX YPABHEHUI U HEPABEHCTB?

IIpoBepounasi padora

O0s13aTeILHAS YACThH
Ilpu pewenuu 3a0anuii 1-4 3anumume npasunbHLLL OMmMeem U3 UYemblpex

nPeoI0IHCeHHBIX.
1. (1 6amn) Mexy KakuMHU IBYMsI HATypaJbHBIMU YUCIIAMH HAXOAUTCS YUCIIO

37197
A)19u20;5)2u3;B)18u19;T)3 u4.

2. (1 6amn) Onpenenure KOpeHb ypaBHeHHs x°=125
A)3.;b)-3;B)-5;1)5.
3. (1 6amn) Pacnonoxute B nopsiike BO3pacTaHus yucIa: 2; 3/ i 17

A)2;3v5; V17; B) 2; W/17; V5, B) 3v/5; 2; 4/17; T) 4V/17; 2; 3.
4. (1 6amn) YMHOXast 9rcia ¢ OAMHAKOBBIM OCHOBAHUEM, UX CTCICHHU. . .7
A) ymuoxaeM; b) nenum; B) cknaasiBaem; [') oTHUMaeM.

Ilpu evinonnenuu 3adanuit 5-8 3anuuwiume X00 peuwieHusn U NOTYYEHHbLI

omeem.
2558 . 4

7648

2,9

pu a=7/.

(VI2+B)’

y 10+96
6. (2 6aya) HaiiquTe 3HaUeHNE BBIPAXKESHHUS 0+v96 :
7. (2 6ama) PaccTostHre oT HAOJII01ATEIIs, HAXOIAIIET0Cs Ha HEOOIBIION BBICOTE

5. (2 6anna) HaiiuTe 3HaYeHNE BBIPAXKCHUS




h xunomeTpoB Ha 3eMIIEH, 10 HAOIF01aeMOW UM JIMHUU TOPU30HTA BBIYHCIISETCS T10

bopmyre [=v ZRh, rae R=6400 km — pagnyc 3emiu. C Kakoi BbICOTHI TOPU30HT
BUJICH Ha paccTOAHUM 48 KmoMeTpoB? OTBET BBIPA3UTE B KMIIOMETPAX.

8. (2 6amna) Pemmre ypaBHeHHE v —32—x=2.

JlomoJIHMTEIbHAA YACTh
Hpu eévinoninenuu 3aoanun 9 3anuwiume xod, 000CHOBaHUE peuwienusn u
n0le'leHHblﬁ omeem.

= JX
9. (3 6auta) Pemmte rpadgudecku cUCTEMY ypaBHEHHIA: {yy _\{(
3.8 IlokazamenvHan pynkyus

OopaszosamenvHbie pe3yivbmamot, noodaexcaujue npogepxe (31emenmnol):
OK 1, 0K 2,0K 3, 0K 4, OK 5, OK 6.

Teopernueckue BONPOCHI:

1. Cdopmynupyiite onpeneneHre Noka3aTeabHON (PyHKIUH.

2. [lepeurciure CBOMCTBA MOKA3aTEIbHON (PYHKIIHH.

3. [lepeurciure ciocoObl PEeIICHHs TOKA3aTEIbHBIX YPABHEHUIA.

4, ChopmynupyiiTe NpaBUIO pEUIEHUS MNPOCTEHIINX TOKa3aTeIbHBIX
HEPaBEHCTB.

S. B yem 3akitouaercs rpaguueckuil cnocod penieHus: ypaBHEHHIA.

6. IlpuBemute mpuMep (QPYHKIMOHAIBLHOM 3aBHCHMOCTH IOKa3aTeIbHOM
(GYHKIIUU U3 peabHON KU3HHU.
IIpoBepouHasi padbora
Oo0s13aTeIbHAS YaCTh
Ilpu pewenuu 3adanuii 1-4 3anumume npasunvHvlil Omeem u3 uemovlpex

npPeo0IHCeHHBIX.

1. (1 6amn) Ilpu kakom 3HaueHHM a (QyHKIMS y=a* ObIBacT Ha Bceill o0sacTu
onpeaeieHus?
A)a=" B)a=825; B)a=1; ') a=/3.
3 8
2. (1 6amn) Ha pucynke m3obpaxén rpadux ¢pynkumu Buma f(x)=a*. Haiinure

snaueHue f(2).
YA

fix)y=a"

- )

o .1

A) 25.; B) 5; B) 32; I') HeT BepHOTrO OTBETA.



1
3. (1 6amn) dynkuus 3agana Gopmysion: f(x)= (E)X- Yemy pasno f(-2)?
A)-%: B)-4:B) 4: T)VZ.
4

1 x—13
4. (1 6amn) Kopenb ypaBHEHUS (5) N 3'?
A)12,5;b) 13; B) 14;T') 15.

Ilpu evinoanenuu 3adanuil 5-8 3anuuwiume X00 peuieHus U NOJYYEHHbLI
omeem.

5. (2 6anna) Haiinure kopedb ypaBHenus 3*2-5*3*=12

6. (2 6amna) CKOJIBKO LIENBIX PEMICHUN HMEET HeEpaBeHCTBO 1 <7%1<49?
_ 25—8x —x2
7. (2 6amna) HaiiguTe TOuKy MakcuMyMa (QyHKITUH Y= :
8. (2 6anna) B xoje pacnaza pauoakTHBHOTO U30TOIA €r0 Macca YMEHBIIASTCS

nm = Mo - 2 l‘/7
10 3aKOH (7) 0 ’ Tne My — HadaJibHasg Macca u3oTromna, t — Bpems
9 5

MpOLIE/IIee OT HayalbHOrO MOMEHTa, | — IMepuoj moiiypacnana. B HavyalbHbBIN
MOMEHT BpeMeHu Macca u3orona 184 mr. Ilepuos ero momypacmaaa cocTaBiseT / MUH.
HaiinuTe, yepe3 CKOJbKO MUHYT Macca u30Tomna OyieT paBHa 23 Mr.
JlonoJHuTEeIbHAS YACTh
Ilpu evinonnenuu 3aoanusa 9 3anuwiume x00, 000CHO8AHUE peUieHUA U
NnOYYeHHbLI Omeem.

y—2x=0

9. (3 6ayta) Pemnte rpaduvecku CUCTEMY YPaBHEHHIA: {y _ X —

3.9 Jlozapughmot. Jlozapugpmuueckan pynxkuus
Oopaszosamenvuoie pe3ynvmamel, nooaexcauwjue npogepke (31emMenmot):
OK 1,0K 2,0K 3,0K 4, OK 5, OK 6. I1K1.2

Teopernyeckue BONpPOChI:
Cdopmynupyiite onpeneneHue JorapudMuueckon GyHKIUH.
[lepeuncnure cBoiicTBa JorapuMuueckon GyHKIUH.
[Iponomxure onpenenenue: «Jlorapupm —3710...».
Yemy paBeH Jiorapudm npousBeaeHus?
UYemy paBeH Jiorapudm 4acTHOTo?
[IpuBenute mpumepsl JorapuMUYECKONW CIHUpaId B MPUPOJEC U B
OKPYXaIOIEM MHUPE.

SOk owndE

7. Ha 9t0 cTouT 00patnTh BHUMaHUE NIPU PEIICHUH JIOTAPU(YMHUIESCKUX U
ypaBHEHUI U HEPABEHCTB?

6. [Tepeuncnute ciocoObI pemIeHus JorapuPMUIECKUX YPaBHEHUI.

7. ChopmynupyiiTe TpaBUIO peHIeHUs] MPOCTEUINX JIOTapUPMUIECKUX
HEPaBEHCTB.

8. B gewm 3akiouaercs rpaguueckuii crocod perneHus: ypaBHEHU .

6. [IpuBenure mpumep (YHKIIMOHATHLHOW 3aBHCHUMOCTH JIOTapU(PMHUIECKOM
(GYHKIIUY 13 peaTbHOU KU3HH.



IIpoBepouHasi padora
Qo0s13aTeILHASA YACThH
Ilpu pewenuu 3adanuii 1-4 3anuwume npasunbHLIl OmMeem u3 uemovlpex

nPeoI0IHCeHHBIX.
1. (1 6amn) Kakast u3 GpyHKIMIA BO3pacTaeT Ha BCEH 00JIaCTH ONpeciICHHs?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; I) f(x)=log1 x.
2

2. (1 6amn) Ykaxute 00aacTh onpenenenus pyukuuu f(x) = g o

x+7

A) (7 1,8); B) (-3 -15), (7; +0).: B) (-1,5; 7); I) (03 -7), (1,5; +90).

3. (1 6ann) Pacnonoxuts B nopsake Bo3pacranus: log o5 4; logg s 0,4, logg s %.
A) loggs 4; loggs 0,4;loggs -3 B) 1085 4ilog s 251085 04;

B) log05 L1;log,: 0,4;logys 4 ; T)loggs 0,4; log05 ; log 5 4.

4. (1 6amn) Haiiure kopensb ypaaenns 1024 (5— x) = 2.
A)11:B)-11; B)-3;T) 3.

Ilpu evinoanenuu 3adanuil 5-8 3anuuwiume xX00 peuieHus U NOYYeHHbLI
omeem.

5. (2 6ana) Onpenenure 3HaueHKe BhIpaxkenus logg 2 + logg 3 + 2los2 4,

6. (2 6ayuta) YkakuTe HAaMMEHBIIISE IIeJI0C PEIICHNE HEPaBESHCTBA:
logz(6x — 4) > 2.

7. (2 6amna) HaiiguTe TOUKy MakCUMyMa (QyHKITUH
y=8In(x+7)—8x+3.

8. (2 Oamma) Hns oOorpeBa TMOMEIIEHHUS, TEMIEparypa B KOTOPOM
nojJepxuBaeTcss Ha ypoBHe T,=15° dyepe3 paauarop OTOIUIEHHSI MPOITYCKaIOT
ropsiuyro Boay. Pacxon mpoxopsiieit uepe3 TpyOy paauatopa Boasl m = 0,6 kr/c.
[Ipoxoas mo TpyOe paccTosiHME X, BOAa OXJaXKAaeTcs OT HadallbHOM TemIeparyphbl

I, — T, Br-c
x=alogy 22, =420
Ts=91° no Temneparypsl T, npuuém Y T-T, rae Kr-°C —
T
) Y =28
TETIOEMKOCTh BOJIBI, M-°C — kooddurment Teroobmena, a & =0,8 —

nocrosinHas. Haiinure, mo kakoil Ttemmnepartypsl (B rpagycax llenbcus) oxmagutcs
BOJa, €CIU JJIMHA TPYOBI pajguaTopa paBHa 144 m.
JonoJTHUTEIbHAS YACTh
Ilpu evinoanenuu 3adanua 9 3anuwume x00, 000CHOGaHUE peWIeHUA U
NOJIYYEeHHbLI Omeem.

9. (3 6aymta) Pemute rpaduuecku cuctemy
y + 2x = logz 135 — logs 5

ypaBHEHUH:{ 2y —3x= 6



3.10 Muoscecmea. Inemenmul meopuu zpaghos

OopazoseamenvHble pe3yibmamal, noodjexcaujue nposepke (3j1emenmot):
OK1,0K4,0K6,0K7. TIK1.2

Teoperuyeckue BONpocChI:
CdopmynupyiiTe onpeneneHne MHOXKECTBA.
[Iponomxure onpenenenne: «O0ObEeTUHEHHE MHOXKECTB — 3TO. ...
[Iponomxkute onpenenenue: «llepecedenrie MHOKECTB — 3TO...».
[Iponomxkure onpenenenue: «Pa3HOCTh MHOXKECTB — 3TO. .. )».
N300pa3ure oObeAMHEHUE IBYX MHOKECTB Ha Kpyrax Jitniepa.
N300pa3ute nepeceueHre Tpex MHOKECTB Ha Kpyrax Jitiepa.
Chopmynupyiite onpenenenue rpada. UTo Ha3pIBaeTCs BEPIINHOM, peOpom
rpada?
8. Kak naiiTu crenenn BepuiuHsl rpada?
9. HazoBuTe OTIIMYUTENBHBIE YEPTHI IIOJTHOTO U HETIOJIHOTO IpadoB.
10.Ha3oBuTe OTIMYHATETHHBIC YEPTHI CBI3HOTO M HECBA3HOTO TpadoB.

NoobkowdE

IIpoBepouHasi padora
OO0s3arepHas 4acTh
Ilpu pewenuu 3adanuii 1-4 3anumume npasunvHvlil Omeem u3 uemovlpex

nPeo10HCEHHBIX.
1. (1 6amn) Kakas oneparus n3o0paxkeHa Ha Kpyrax Ditnepa?

A B

A)E=4AuB, B)E=4n3B;B)E=4\3,T) E=A-B.
2. (1 6amr) Kakotii rpad npeacrasieH?
A) nonusiii; b) Henonneiii; B)  AEPEBO; ') HyneBoii.

3. (1 6amn) [TaTepo pabounx BCTPETUIIHUCH MPH BBICAJIKE I[BETOB B KITyMOBI.
CKkompKO BCero ObLIO clieJaHo PYKOMOKaTHI

A)10;b) 11; B) 5; ') 6.
4. (1 6amn) OnpenenuTe CTEICHb BEPIIHHBI B:

A

E F

A)8;B)11; B)3;T)5.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus U nOAY4eHHbLIL OMeEen.



5. (2 6amna) 1. Jlanbl 1Ba MHOKeCcTBa A={2, 4, 6, 8, 10, 1%2}, B={3, 6, 9,
é2};q3agnmme 1 n306pasute rpadudeckn HoBoe MuOKecTBO E: a) £ = AYE . )
=An

6. (2 6amra) KomuHel Apy3bst 3aHUMAIOTCSI KAKUM-HHOYIb BUJIOM criopTa. 14 u3
HUX yBieKaroTcsa Gpyrdosom, a 10 — GackeT60s10M. U TONBKO JBOE YBICKAIOTCS U
TEeM U APYTUM BUAOM criopta. Crosbko fpy3eit y Tonu?»

7. (2 6amna) Ha prcynke — cxema I0por, CBA3BIBAIOIINX FOPOJICKHE apku A, b,
B, I', 1, E. Ilo kaxnoi nopore MOXKHO JBUTAaThCS TOJBKO B OJHOM HaIPABJICHUH,
yKa3aHHOM cTpenkoi. CKOJBKO CYIIECTBYET Pa3IMYHbIX ITyTei 13 napka A B napk E?

B K
A \r \
e E
B I

8. (2 6amma) MoOXXHO M HapUCOBaTh M300paKEHHBIM Ha pPUCYHKE Tpad He
OTpbIBas KapaHjaill OT OyMaru U MpoBOs KaK10€ pedpo POBHO OJIUH pa3?

JIOTTOJTHUTEJIbHAA YACTh
Ilpu ewvinonnenuu 3adanua 9 3anuwiume x00, 000CHOGAHUE DPEUICHUA U
NOJIYYeHHbLIL OmEem.

9. (3 6amma) IlepByro wiM BTOPYIO KOHTPOJBHBIC PaOOTHI MO MaTEMaTHKE
yCHEUHO Hanucaiu 33 CTyAeHTa, MEPBYI0 WU TPEThi0 — 31 CTYIIEHT, BTOPYIO WIIU
TpeTblo — 32 cryneHta. He MeHee NIByX KOHTPOJIbHBIX pPAaOOT BbIMONHWIN 20
cTyneHTOB. CKOJBKO CTYJEHTOB YCHEIIHO PEIIMJIA TOJbKO OJHY KOHTPOJBHYIO
paboty?

3.11 Dnemenmuvt KomoOUHAMOPUKU, CIHAMUCHMUKU U MEOPUU 8EPOANHOCH el

Oopaszoeamenvhule peyrvmamal, NOOEHcauwjue nposepke (31emenmot):
OK1,0K2,0K3,0K4,0K5. IIK1.2.

TeopernuecKkne BONPOChHI:

1.Ilponomxure onpenenenue: «CiaydaitHoe coObITHE — 3TO...». [IpuBenute
puMep.

2. IIpuBenure mpuMep TOCTOBEPHOIO COOBITHSI.

3.IlpuBenuTe npuMep HEBO3MOKHOIO COOBITHS.



4 IIponomxute onpenenenue: «BeposTHOCTh CydaifHOTO COOBITHS — 3TO...)».
5.ChopmynupyiTe IpaBUIO HAXOXKIEHUS CI0KEHUS BEPOSTHOCTEH.

6. ChopMynupyiTe NpaBUIO YMHOKEHHUS BEPOSTHOCTEN.

7.Kak HaiiTu cpeanee apumMeTuyecKoe YUCIOBOTo psijaa’?

8.Kak HaifTu Menany 4MciIOBOro psiaa?

9.Kak BprumcisieTcs pazmMax 4ucioBOro psaa?

10. /{11 yero HyHbI quarpammsl, rpapuku? [lepeuncnure BUIbl Auarpamm.
11.IlpuBeauTe nmpuMepsl TPOSABICHUS 3aKOHA OOJIBIIMX YUCEN B IPHUPOAHBIX
SBJICHUSIX.

12.IIpuBeauTe mpuMepsl MPOSBICHHS 3aKOHA OOJIBIIHNX YHCEI B
OOIIIECTBEHHBIX SIBIICHUSX.

Yro nu3yyaer cratuctuka’?

IIponomxure onpenenenue: «CodyeTanue — 310...».
IIponoinkure onpenenenue: «Pazmenienue — 31o...».
IIponoixure onpenenenue: «llepecraHoBKU — 3T0. .. ».
IIpuBenuTe npumMep MHOKECTBA U3 PEATIbHOMN JKU3HU.
[IpuBenuTe nmpuMep onepanuu NEPECEUCHU MHOKECTB.
[IpuBenuTe npumMep onepanuu 00beTUHEHHUS] MHOXKECTB.
[IpuBenuTe npumep onepannuy pa3HOCTH MHOXKECTB.
Packpoiite noHsTHS «Tpad», «I€PEeBO», «LIUKID).

CcoNoGRWNE

IIpoBepoyHasi pabora
Oo0s13aTeIbHAs YACTh
Ilpu pewenuu 3adanuii 1-4 3anumume npasunvHolii Oomeem u3 yemlpex
nPeoI0IHCeHHBIX.
1. (1 6amr) KomOuHaToprka — 3TO pasiesl MaTeMaTHKH, OTBEUAIOIINN Ha
BOIIPOCHI CKOJIBKUMHU CITIOCOOaMH MOXHO BBIOPATh 3JIEMEHTHI ...
A) 3a1aHHOT0 KOHEYHOTO MHOXKECTBa; b) 6eckoneuHoro Muoxxectna; B) modoro
MHOXkeCTBa; ') HppalMoHaIbHBIX YHCEIL.
2. (1 6amn) CoeTMHEHUS U3 N 3JICMEHTOB, OTJIUYAIOIINECS APYT OT APYTa TOJbKO

HOPSIAKOM PACIIOJIOKEHHS B HUX AJIEMEHTOB, Ha3bIBAKOTCS:
A) nepectanoBkamu; b) coueranusamu; B) pazmenienusimu; ) koMmOMHAISMU.

3. (1 6amr) Yucno Bcex BO3MOKHBIX pa3MEIICHUI BEIYMCIIICTCS 110 cpopMnyne:
A) A =n(n—m); b) A =nn—1)..(n—m+1); B) Am=—" 1)

n n n (n—m)!

Am = n(n+m)

4. (1 6amn) ['pynmupoBka — 370. ..

A) ynopsimoueHre eIuHUIl COBOKYITHOCTH IO TIPU3HAKY; b) pa3ouenune enuHwmIl
COBOKYMMHOCTUA Ha TPYMIBI MO Tpu3Haky; B) ob0obOmenne eamHuyHbBIX (aktos; I)
000011IeHNE eTMHUYHBIX TTPU3HAKOB.

Ilpu evinonnenuu 3adanuii 5-8 3anuwmiume Xx00 pewieHus U NOJYUEHHbLI
omeem.

5. (2 6anna) B cpeanem u3 2000 cagoBbIX HACOCOB, MOCTYNMHUBIINX B IPOJAKY, 6
noATekarT. Haliautre BEpOsITHOCTh TOTO, YTO OJMH CIy4ailHO BBIOpAHHBIN Jis
KOHTPOJIS HACOC HE MOJITEKAET?



6. (2 6amra) CpaBHUATH BCXOXKECTh CEMSTH JIFOOBIX TPEX BUJIOB OJHOJICTHHX IIBETOB
3a mocieaane 3 roma. CocTaBUTh AMarpamMMmy IO HaWJIeHHBIM naHHbIM. Crenarth
BBIBOJIBI.

7. (2 6amna) 1{BeToBOIY MPEIIOKIIN YKPACUTh KIyMOY IIBE€TaMH, UCTOJIb3Ys 3
Bua. CKOJBKO pa3IMYHbIX BAPUAHTOB €CTh Y IIBETOBO/IA, €CIIU €CTh BHIOOP 13 5 BUIOB
pas3Hoii paccaabl?

8. (2 6amna) CKOIBKUMH CIIOCOOAMU MOKHO TIOCaTUTh 4 KyCTapHHUKA B OJUH psij?

JonmoaHuTebHASA YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOGAHUE PeUIeHUs U
NOJIyYeHH LI Omeem.

9. (3 6amra) YroObI MOCTYIUTH B MHCTUTYT Ha CIIENHAILHOCTh «MacTtep camoBo-
MapKOBOTO U JIAaHIIA(PTHOTO CTPOUTETHCTBA», AOUTYPUEHT J0JKEeH HaOpaTh Ha EI'D
He MeHee 70 0ayuioB o KakJA0My U3 TPEX MPEeIMETOB— MaTeMaTuKa, pyCCKUH SI3bIK U
WHOCTPAHHBIN s13bIK. UTOOBI MOCTYNUTHh Ha CHEUUATBLHOCTH «KoMMepIusy», HYKHO
HaOpath He MeHee 70 OayioB MO KaXIOMY W3 TPEX MPEAMETOB — MaTeMaTHKa,
PYCCKHI A3bIK U OOLIIECTBO3HAHHUE.

BeposiTHOCTh TOrO, uro abutypueHT 3. moaydyuT He meHee 70 OamioB 1o
MaTtemaTuke, paBaa 0,6, mo pycckomy si3piky — 0,8, mo mHOCTpaHHOMY s13bIKYy — 0,7
u 1o obmecTBo3Hanuo — 0,5.

HailiguTe BEpOATHOCTB TOTO, YTO 3. CMOKET MOCTYMHUTh XOTsI Obl HAa OJTHY U3 JIBYX
YIOMSIHYTBIX CHELHMAIBHOCTEH.

3.12 Ypasnenusn u nepaserncmea

Oobpaszosamenvhule pe3yrbmamot, noO1eHcaujue npogepke (I1emMeHml):
OK1,0K2,0K3,0K4,0K5 0K6. IIK1.2

TeopeaneCKne BOIIPOCHI:

Uto Ha3pIBaETCA YpaBHEHHUEM?
UYTO 3HAYUT PELINTh YpaBHEHUE?
UTo Takoe KOpeHb YPAaBHEHHUSI?
Yo Ha3bIBaeTCA HEPABEHCTBOM?
YTO 3HAYUT PELINTh HEPABEHCTBO?
B ueM 3aknrogaeTcst «<MeTo/ HHTEPBAJIOBY?
UTo Ha3bIBaETCS PELICHUE CUCTEMbI YPaBHEHUI?
UTO 3HAYUT PELINTh CUCTEMY YPaBHEHU?
[Ipu pemieHuH KakuxX ypaBHEHUW W HEPABEHCTB, CIEAYET OOpaTHUThH
BHUMaHHUE Ha 00JIaCTh TOMYCTUMBIX 3HAYCHH?
10. Ilepeuncnure cnocOOBI PEIICHUs YPABHEHUIA.
11. Tlepeuncnure cnocoObl PelICHUs CUCTEM YPAaBHEHUH.
IIpoBepouHasi padora

wCoNOOTRWDNE

Qo0s13aTeJIbHAA YACTH
Ilpu pewenuu 3adanuii 1-4 3anuwmume npasunvHvll Oomeem u3 uemovlpex

npeo.ll OJICeHHbIX?




1. (1 6amn) Kakoe u3 uricen sBiasercs KopHeM ypaBHeHus 10gx(x+1) =
1
A)-1;b5)2;B)1,I)0.
2. (1 6amn) Kakue U3 ypaBHEeHUN UMEIOT 00Jiee OTHOTO KOPHSI?
A) x%-6x+5=0; b) 3*"2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6amr) Onpenenure BUI ypaBHSHUS v —32-x=2.
A) nunHeriHoe; b) kBaapatHoe; B) uppanuonansroe; I') parmonaibHoe.

4. (1 6amr) OnpenenuTe HaMMEHBIIEE [EI0¢ PEIICHHe HepaBeHcTa 5¥2<1?
A)-3;b5)0;B)3;T) -4.

Ilpu evinoanenuu 3adanuit 5-8 3anuuwiume X00 peuwieHUs U NOJIYYEHHbBLI OMEem.

5. (2 6amna) Haiimure KopeHb ypaBHCHHS | x-3 | =2
x—y=28,

6. (2 6ana) Pemmre cucreMy ypaBHEHUIM {2x " _ 186,

2x% — 5x

7. (2 6anna) Pemmre HEpaBEeHCTBO  y 3 S

8. (2 6aa) Pernre ypaBerue (2x — 3)V3x2 — 5x — 2=0
HOHOJIHI/ITCJ'ILHaH 4acTb
Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHOBAHUE PeWIeHUA U
ROJIyueHHbLIL Omeem.

. T
9. (3 6amna) Pemute ypaBHeHHe 2sin”x —v/3cos (5 - x) = 0. yraxure
KOPHH 3TOTO ypaBHEHUS, MPUHAJJICKAIINE OTPE3KY [ 37
OllEHOYHBbIE CPeCTBA /ISl PYy0eKHOro KOH'{[EJ’I'&T]]O uroram 3.1 — 3.4)
Obpazoeamenvhvle pe3ynbmamol, noouaexcawue nposepke (I1emeHmel).
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. TIK 1.2
Oo0s3aTe/IbHAS YaCTh
Ilpu pewenuu 3adanuii 1-4 3anuwume npasunvHolii Omeem u3 yemolpex
nPeoI0IHCeHHDBIX.
1. (1 6amn) Jdausl Touku A(2,0,5), B(-2,6,3). Kakue koopAuHaTh UMEET CepeuHa
orpe3ka AB — touka M?
A) M(0, 3, 4); b) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) IMpsmele AB u CJI nmapamiensHbie. Kakoe pacmonoxeHue UMEIoT
npsimbie AC u BJ1?

A) mapasienbHble; b) nepnenaukysipasie; B) ckpemmBatores; ') nepecekarorcsl.

Tx V3

3. (1 6amn) Haiinure xopenb ypasuenus: O~ = 75~ B orsere sanmmmre
HauOOJBITUN OTPUIIATEIHHBIA KOPEHb.

A)-3;5)0;B)-2; ) -1.

4. (1 6amn) Ha pucynke u3o0paxen rpaduk mpousBoaHon Gyuakunu y=f(x). [Tpu
KaKoOM 3HA4eHUH X (DyHKIIMS MPUHUMAET CBOE HauOoJiblliee 3HaYeHUE Ha OTpe3Ke [-4;
-2]?
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A)0,5; ﬁ) -4:B)-5;T) 1.

Ilpu evinonnenuu 3adanuit 5-8 3anuwiume X00 peuwieHUs U NOAYYEHHLLI
omeem.

5. (2 6anna) BepxHue KOHIBI IBYX BEPTHUKAIBHO CTOSIIUX CTOJOOB, YAAIEHHBIX
Ha paccTosiHMEe 4 M, COEJIMHEHBI nepekiaauHoil. Beicota omnoro cromba 10 M, a
npyroro 7 M. Halinure niuHy nepekiaauHbl.

6. (2 Oamma) Jlamer weteipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) 1(3,2,2)
Jloxaxwunre, yto orpe3ku AB n C/l neprneHauKyIsipHsI.

7. (2 Gamma) JIBurascb CO CKOpPOCTBIO U = 3 M/C, TpPakTOp TAIIUT CaHU C
cunoit F=40 kH, HampaBlieHHOW MOJ OCTPBIM YIJIOM ¢ K TOPU30HTY. MOIIHOCTS,
pasBuBaeMas TPaKTOpPOM, Bbiumciserca no ¢popmyne N = Fvcos¢. Haimure, npu

KH - M
KaKoM yTJie ¢/B rpajaycax) 3Ta MOIIHOCTh OyneT paBHa 60 kBt (kBT—5310 ¢ ).

8. (2 6amwia) MartepuanbHas TOYKA JBHIKETCS IPAMOIMHENHO 10 3aKkoHy X(t)=t*-
13t+23 (roe X — paccTossHUE OT TOYKH OTCueTa B METpax, ! — Bpems B CeKyHIaXx,
U3MEpPEHHOE C Hayaja JBI)KEHUs). B kakoli MOMEHT BpeMeHu (B CEKyHJax) ee
CKOpOCTb ObliIa paBHa 3 M/c?

oo IHUTE/IbHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOGAHUE pPEWIEHUA U
NnOYYeHHbLI Omeem.

9. (3 6aya) Pa30ouTh 1IBETHUK NPSIMOYTOJIBHOM (hOpMBI (OTHOIIICHHE CTOPOH 2:3)
Ha YacTU pa3IMYHOM IUIOHIaAM. YKaXUTE pa3HbIM LIBETOM MapaliielibHbIE,
NEePIEeHIUKYIIApHBIEC, CKpEIMBatoIuecss oTpe3ku. PaccuntaTh KOJIMUECTBO CaXKEHIIEB
LBETOB JUIsI Kaxaoro cekropa. OdopMuTh cXeMy LBETHHUKA (MOXHO HCIIOIb30BaTh

KoMIibtoTep). Hampumep,
10.




I11. OIMCAHUE OPTAHU3AIIMN OHEHUBAHUSA U ITPABUJI
OIIPEJAEJIEHMSA PE3YJIIBTATOB ONEHUBAHMUSA.

YpoBEeHb MOATOTOBKU O0YYAOMUXCS IO YI€OHOW JAUCIUIUIMHE OIEHUBAETCS B Oamiax: «5»
(«oTIHUHOY), «4» («xopomIoy), «3» («YIOBIETBOPUTEIBHOY), «2» («HEYIOBIECTBOPUTEIHHO).

Onenka «omauunoy - 00y4arolUiics MOKa3bIBaeT MOJIHbIE U TITYOOKHE 3HAHHS IPOrPaMMHOTO
Marepuana, JOTMYHO U apryMEHTHPOBAaHO OTBEYAET HA IIOCTABJICHHBIM BOMPOC, a TaKKe
JOTIOJIHUTEIbHBIE BOIIPOCHI, IOKA3bIBAET BBICOKUN YPOBEHb TEOPETHUECKUX 3HaHUU. lIpakTuueckyro
yacTh BbinoJHaeT Ha 100%.

Onenka «xopowo» - OOy4JaromMiics TIOKAa3bIBaeT TIyOOKWE 3HAHHUS TPOrPAMMHOTO
Marepuana, 'paMOTHO €ro HM3JIaraeT, JAOCTATOYHO IIOJHO OTBEYAaeT Ha IMOCTaBJICHHBIA BOIPOC M
JIOTIOJTHUTEIBHBIE BOMPOCHI, YMENIO (OPMYITUPYET BBIBOABL. B TOke Bpemsi Mpu OTBETE JOMYyCKaeT
HecyIecTBeHHbIe orpemHocTy. [IpakTiudeckyto yacte BoimoaHseT Ha 90%-80%.

OrneHka «y0oseiemeopumenbHoy - 00yUYarOIIUICS MOKA3bIBAET TOCTATOYHBIE, HO HE TITyOOKHe
3HAaHUA [IPOTrPAMMHOIO MaTepHualia; MpU OTBETE HE JOIYCKAaeT rpyObIX OMIMOOK WM MPOTUBOPEUHii,
OJTHAKO B (POPMYJTUPOBAHUN OTBETA OTCYTCTBYET JOJDKHAS CBS3h MKy aHAIM30M, apryMEHTAIUEH 1
BbIBOJIaMU. J1J1 mOy4YeHus MPaBUIIBHOTO OTBETA TpeOyeTcsl YyTOUHsIoMHe Bonpockl. [IpakTrueckyto
gacTh BemoHsAeT Ha 70%-60%.

Ouenka «HneydogiemseopumenvpHo» - OOYYAIONIMICS TOKAa3bIBAeT HEJAOCTATOYHBIC 3HAHUA
MPOrpaMMHOTO MaTrepuana, HE CIIOCOOCH apryMEHTHPOBAHO M IIOCJIEAOBATENILHO €ro H3JaraTh,
JIOMyCKaeTcsl TpyOble OMIMOKKM B OTBETaX, HEMPaBUIHHO OTBEYAET HA MOCTABJICHHBIN BONPOC WIH
3aTpyaHsieTcs ¢ orBeToM. [IpakTrueckyro yacTh BoIoaHsAET HA MeHee 50%.

Dk3aMeH MO Y4YEOHOW AMCIUIUIMHE MPOBOJUTCS B TMEPUOJ HK3aMEHAIMOHHBIX CECCH,
YCTAaHOBJICHHBIX KaJICHIAPHBIM y4eOHBIM TpaduKOM. DK3aMeH NPUHUMACTCS IPENoIaBaTeIsIMHU,
KOTOpBIE IPOBOIMIIN 3aHATHUSA MO TAHHOW yueOHOU JUCIMILTHHE.

Bo Bpemsi »sk3aMeHa y4eOHOM AMCHUIUIMHE JOIMYCKAETCS MCIOJb30BAaHUE HATJISIIHBIX
noco6uii, HHPOPMAIIMOHHO-CIIPABOYHBIX MAaTEpUajOB B BUAE TAOIHII U CXEM, MEPEYCHb KOTOPHIX
3apaHee perjJaMeHTUPYETCs.



V. KOMIUIEKT O EHOYHBIX CPEIACTB JJIsA 9K3AMEHA o
OBIIEOBPA30OBATEJIBHON YYEFHOM JUCHUIIJIMHE: <MATEMATHUKA»
Kon u HaumeHoBaHne (pOPMHUPYEMbIX KOMIIETEH Mt Kputepuu onenku

Komnerentmu: - YPOBEHb OCBOCHHUS

OK 01. Beibupats crioco0sbl perieHus 3a1a4 npopeCCHOHAIBHON | 00YJalOmUMHUCS Marepuarna,

e TEIIbHOCTH MMPUMEHUTEIBHO K Pa3IMIHbIM KOHTEKCTaM MPEelyCMOTPEHHOT 0 y4eOHOM

OK 02. Mcnonb30BaTh COBpEMEHHBIC CPEACTBA MIOMCKA, aHAIM3a | IIPOrpaMMOi o yueOHOI

U MHTEpIIpEeTaluy HH(pOpMaUU, 1 HH(POPMAIIMOHHbIE JUCLIAIIIVHE;

TEXHOJIOTHH VISl BBIIIOJIHEHUS 337124 MpodeccnoHanbHOM - TEOpPEeTHYECKHE 3HAHHWA IIpU

NesITeIbHOCTH BBITMIOJTHEHUH MTPAKTUUYECKHX 33]1a4;

OK 03. [IInmanupoBaTh M  pealiu30BBIBaTH COOCTBEHHOE| - YpOBEHb 000CHOBaHHOCTH,

npodeccuoHaIbHOe u JMYHOCTHOE pa3BUTHE, YETKOCTU M3JIOKEHHUsI OTBETa IIpH

MpEeIPUHUMATEIBCKYIO JESTENbHOCTh B MIPOdeCcCHOHaIbHON
chepe, HCIONB30BaTh 3HAHMUA 110 TPABOBOM M (PUHAHCOBOK
[PaMOTHOCTH B Pa3JIMYHbBIX KU3HEHHBIX CUTYAIUAX

OK 04. DddextnBHO B3auMoaelcTBOBaTh U padoTaTh B
KOJUJIEKTUBE U KOMaHJIe

OK 05. OcyiiecTBisiTh YCTHYIO U TUCbMEHHYIO KOMMYHHUKAIUIO
Ha rocydapcTBEHHOM s3bike Poccuiickoit dexepanuu ¢ yuyeToM
0COOEHHOCTEHN COLMAIBHOIO U KYJIbTYPHOTO KOHTEKCTa

OK 06. IIposBasTe rpakIaHCKO-NIATPUOTHYECKYIO MO3UIIUIO,
IIEMOHCTPUPOBaThL ~ OCO3HAHHOE  IIOBEJEHHME HA  OCHOBE
TPaIULUOHHBIX POCCUNUCKUX TYXOBHO-HPABCTBEHHBIX [IEHHOCTEH,
B TOM YHCJIE C YYETOM TapMOHHU3AIlMU MEXKHAIMOHAIBHBIX M
MEXPEIUTMO3HBIX ~ OTHONICHWW,  NPUMEHATh  CTaHAApThI
AQHTUKOPPYIIIMOHHOTO TTOBEACHUS

OK 07. CopnelcTBOBaTh COXPAHEHHUIO OKPYXAIOLIEH Cpelbl,
pecypcocOepeKeHnI0, TMPHUMEHATh 3HaHUS 00 W3MEHEHHH
KJIUMaTa, MPUHIIUIBI OEPeXITMBOTO MPOU3BOACTBA, 3(H(HEKTHBHO
IECTBOBATh B YPE3BBIYAMHBIX CUTYALIHSIX

I[IK 1.2. IIpoBoguTh JEHEKHOE  HU3MEPEHUE
OyXraJlTepCcKoro y4era

00BEKTOB

COOJNIOZICHUH TPUHIUIA TIOTHOTHI
ero COIePIKAHUSL.

YcioBuA BBINIOJIHEHUS 3aJaHUAS
1. MecTo BBIIIOJHEHHS 3aaHuA: KaOMHET MaTeMaTHUKH

2. MakcumanbHOe BpeMsl BeioTHeHus 3a1anus: 120 MuHyT (2 aCTpOHOMHUYECKHX Yaca)

3. OOyuaromuecsi MOTYT BOCIIOJIb30BaThCs: TAOJMUIIAMU paJMaHHOW Mephl OCHOBHBIX YTJIOB B
TPUTOHOMETPHH, TAOIHULIAMH ITPOU3BOIHBIX, TAOIUIIAMU IEPBOOOPA3HBIX.

DK3aMeHaIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U IOMOJIHUTEIBHOM.
O0s3arenbHas 4aCTh COACPKUT 33/1aHUSI MUHUMAJILHOTO 00513aTE€bHOTO YPOBHS, TOTIOJTHUTEIIbHAS

4acTh — 0oJiee CI0KHBIE 3aaHus.

[Tpu BbIMONHEHWU 3a7aHUi 00s3aTENbHOW yacTH TpeOyeTcsl MPEeACTaBUTh XOJ PEIIeHUs U
yKa3aTh MOJIYYEHHBIM OTBET. 3a MpaBUIbHOE BBIMOJIHEHHE JHOO0r0 3aJaHus U3 00s3aTeIbHONU YacTu
oOyyaromuiicss mony4daer ofuH Oami. [lpu BBIMOTHEHHMM 3alaHUs U3 JIOTIOJIHUTENBHOW YacTu
Heo0X0IMMO MOAPOOHO OMUCATh XOJ pelIeHHs] U JaTh OTBET. IIpaBUibHOE BBINIOJIHEHUE 3aJaHUM
JIOTIOJTHUTEBHOM yacTu olleHuBaeTcs 3 6ayutamu uian 1-2 6amiamMu 3a YaCTUYHOE pelleHHe.

bannbl, nonmy4yeHHbIE 3a BCE BBIIIOJHEHHBIE 3aJJaHMsI, CyMMHUPYIOTCSI.




Illkana nepegoda 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Yucno 6annos, Heodxo00umoe 0,11 NOJIy4eHUss OMMEMKU
«3» (y0o08.) 6-9
«4» (xopouio) 10-14 (ne menee 00HO20 3a0anusi U3 OONOIHUMENLHOU YACMUL)
«5» (omnuuno) oonee 14 (ne menee 08yx 3a0anuti u3 OONOIHUMENbHOU YACMUL)

OopazoseamenvHble pe3yibmamal, nodexcauiue npogepke (1emMeHmol):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.IIK 1.2

DK3ameHauuoHHble 3A0AHUS NO MAMEeMAmMUKe
Oobs13aTebHASI YACTH

IIpu BeImoTHeHUM 3a1aHuii 1-12 3anuinuTe X0/ pelieHUs1 ¥ MOJyYeHHbIH O0TBeT.

1. OKO01 (1 6ann) Beraucnure: 2sin(n/6)+2cos(n/3)

2. OK04 (1 6anr) Ha pucyHKke )UPHBIMHA TOYKAMH [TOKa3aHO CYyTOYHOE KOJMYECTBO OCAIKOB,
BhINagaBmux B Dnucte ¢ 7 o 18 nekadbps 2001 roxa. [To ropu3oHTaNIN YKa3bIBAIOTCS YHCIIa MECSTIA,
10 BEPTUKAIM — KOJIMYECTBO OCAJIKOB, BBIMTABIINX B COOTBETCTBYIOIIHMMA I€Hb, B MUJUTUMETpax. J{is
HATJISITHOCTH JKUPHBIC TOYKUA Ha PUCYHKE COCIMHEHbI JInHUEH. OnpenennTe 1m0 pUucyHKy, CKOJIBKO
THEH BhITIagao 0oJiee 2 MUJUIMMETPOB OCAIKOB?
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3. 0K 02 (1 6anr) Mobunshbiii Tenedon croun 16000 pyouieii. Uepe3 HeKOTOpOe BpeMs LieHY Ha
3Ty MoJenb cHU3WIM A0 15200 pyOreit. Ha ckonbko poIieHTOB ObliIa CHUKEHA TIeHa?

4. OK 04 (] 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ peiO0i, 5 ¢ BapeHbeM U 4 ¢ BulHen. FOmns
HayTaJ BBIOMpAeT O/IMH MUPOKOK. HaliinTe BEpOosITHOCTH TOTO, YTO OH OKa)XKETCS C BUIITHEH.

5. OK 05 (1 6ann) Haiimute 3naueHue BoipakeHus log22 + 10gz 32

6. OK 01 (1 6anr) Haiinute KOpeHb ypaBHEHHS 7-6x =7

. OK 06 (1 6an1) Pemute HepaeHcTBO 2X° > 64. B 0TBET 3aNMIIKMTE HAMMEHBIIIEE HOI0KUTENLHOE YHCIIO.
x+2 1

3x-2 4

8. OK 07 (1 6ann) Haiinute KOpeHb ypaBHEHHUS

. 5
9. K 1.2 (1 6ann) Haitnure npousBoanyio ¢pyHKImE B Touke X=0: Y = — x* —6x2 + 7x -1
4
10. OK 05 (I 6ann) liBetHuk, oOpPMIICHHBIH MO MHAMBUIYATLHOMY 3aKazy, UMeeT (Gopmy
uuinHapa. Beicota nBetHuka 35 cm, nuamerp ocHoBaHus 20 cM. CKOIBKO 3eMIU HEOOXOIMMO
MIPUBECTH, YTOOBI IBETHUK OBLT 3aTI0JHEH MOJHOCTHIO. B 0TBET 3amuImmTe 4ncio, IeIeHHoe Ha TT.
11. OK 07(1 6ann) Halingure muomaab GUrypsl, H300paXKEHHOI Ha PUCYHKE

\
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12. OK 04 (I 6ann) Teno meusxercs mo 3akony S(t)=3t?+5t (M) HaiiuTe ckopocTs Tena



yepes3 1¢ mocie Havyana ABUKECHUS.
JIOmOJIHHUTEILHAS YACTh

Ilpu évinonnenuu 3ad0anuit 13-16 3anuwiume x00 pewieHus u nojayueHHblil omeem

13. OK 07 (3 6anna) Bpruucnute 1uioniaab 3eMJIH, OTBEICHHOTO MOJ KIyMOY, MEpUMETp
KOTOPOTO OTPaHMYMBAIOT JIMHHH y=X’-2X-2 H y=-X°+2. Brmonnnte ueprex. OTBeT paiite B
KBaJIpaTHBIX METpax.

14. OK 04 (3 6anna) Pemmre ypaBHeHHe sin’X - 2sinx=0. B OTBeT 3amMIInTE KONHYECTBO
pelIeHu i, TpUHaUIeKAIINX TPOMEXYTKY [0; 477 ]

15. OK 03 (3 6anra) Haiinute 00beM MHOTOrpaHHHKA, H300PaKCHHOTO Ha PUCYHKE (BCe
JBYTPaHHbBIE YTIIbI MIPSMBIE).

I 1

15

o

..................

16. K 1.2 (3 6anna) TepBeiii cagoBoI BEICAKUBAET 126 Ca)KEHIIEB HA 5 4acoB ObICTpEE, YeM
BTOpOil. CKOJNBKO Ca)KEHIIEB 32 Yac BBICAXKUBAET NEPBBIN CaJ0BOJ, €CJIM M3BECTHO, YTO OH 3a 4Yac
MOXET BBICAJIUTh HA 5 CaXKEHIIEB OOJIbIIIE BTOPOTro?



